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/N DANGER

| mproper installation can
cause severe injury, death or
damage to your system. \

| ntegrate this motion control
unit into your system with
caution.

Comply with the National
Electrical Code and all
applicable local and national
codes.
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INTRODUCING THE CX-1200

The CX-1200isaSynchronizing Controller. It controlsthe Follower machinein a L ead-Follow machine
coordination process. It will command the Follower to match both speed and phase asiit tracks the lead
machine, to achieve automatic synchronization between the machines.

Typicd applicationsinclude packaging, filling, transfer conveyors, wicket ovens, flighted conveyorswith
cleatsor pockets, and overhead chainswith hooksor grippers. The Lead and Follow machines may be of
similar congtruction, or may be completely different designs, with different motor drives, gear ratios, or
processfunctions.

The CX-1200 usesfour 4 basic signals. Anencoder device on each machine gives high resol ution speed
information, and also providesatracking signd to assist the position control. Two marker pul ses(photo
eyes, or prox switches) give precise positiona information. These synchronization pulses, also calledjob-
sizemarkers, permit automatic alignment of the correct machine phaseor positionlock. Thefollower
machine can start/stop with thelead machine, or it can be started at random into a“ running lead” and till
achievesynchronization.

TheCX-1200isaUniversal Controller that can operatethrough aDC, DC Regen, AC Inverter, AC Vector
Drive, or Servo controller. It can beusedtoretrofit old drives, or work withthelatest digital drive products
of any brand.

Thebuilt-inoperator’sinterface, with keypad, multi-line display, and hel p screens make set-up and
operation simple. A PLC function can help customize the application or coordinatewith other machine
control devices. Automatic Learn Mode, Trending Mode, or Fixed Ratio Modesallow it to adapt to any
machine configuration. Multipleconfigurationsor Set pointscan be pre-programmed, and changed on-the-
fly. Advance/Retard functionspermit operator supervisionwhendesired. Serial link, or optional remote
analogsignal, or optional DeviceNet card further enhanceintegration with host control schemes.



EXAMPLES OF CX-1200 APPLICATIONS

The CX-1200 accommodates awide range of configurations. The universal motor speed control providesdigital control
to virtually any drive. It accepts quadrature encoders, plus analog inputs.

Buckey Conveyor Synchronizing

Labeler Synchronizing

Seal & Cut Synchronizing




Examplesof CX-1200Applications(continued)

Wicket Oven Synchronizing
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CONFIGURATION

This section will show you how to re-configure the CX-1200 for electrical compatibility. Completethis
procedure prior to installation. This procedure does not require power to complete.

The areathat isinvolved in re-configuring the CX-1200 isthe AC Power Input Voltage switch. Thisswitchis
located in an external location on the CX-1200. You will not be required to access the interior of the
CX-1200.

Figure 1 (page 5) illustrates the location of this switch.
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/NN WARNING

You will damage the CX-1200 if you
apply 230 VAC to the AC Power input
while the AC Power |Input Voltage switch
Is in the 115 V position.




The AC Power Input Voltage switch islocated on the rear of the CX-1200. The default configuration for the
AC Power Input Voltage switch is 115 VAC.

To re-configure for 230 VAC Input, move the switch from the 115V position (up) to the 230V position (down).

115V

(default) @

Figure 1 AC Power Input Voltage Switch
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DOOR PANEL

CUTOUT 7 om
7.25" + .03" (18.3 cm)
8.41 + .07 cm

7.7"
(19.6 cm)

AN

* From the rear of the door panel to the back of the connectors

Figure 2 CX-1200 Cutout Dimensions and Mounting Guide

2-6



MOUNTING

This section contains instructions for mounting the CX-1200 in the door panel of an industrial electrical
enclosure. The CX-1200 is packaged in acompact 1/2 DIN vertical instrument enclosure that mounts easily
in the door of your industrial electrical enclosure. The CX-1200 meetsthe NEMA 4 and the | P65 standards.
To ensure compliance with these standards, enclosethe CX-1200inaNema4 or IP65 industrial electrical
enclosure.

To mount the CX-1200:

1) Theindustrial electrical enclosure that will house the CX-1200 must conform to the following
environmental conditions:

Temperature: 0 - 55 degrees C
(Internal enclosuretemperature)

Humidity: 0- 95% RH non-condensing
Environment: Pollution degree 2 macro - environment
Altitude: To 3300 feet (1000 meters)
2)  Thedimensionsfor the door panel cutout are 3.65"+ .03" x 7.25 +.03" (9.27 x 18.41cm). See
figure 2. Allow two inches of clearance on both sides of the cutout and four inches of clearance
on the top and bottom of the cutout for mounting clamp attachments, wire routing and heat

convection.

3) Insert the CX-1200 through the door panel cutout until the gasket and bezel are flush with the
door panel (seefigure 2).

4) Slide the two mounting clamp bars into the slots that are located on either side of the CX-1200.

Seefigure 2. Tighten the mounting screws until the CX-1200 is mounted securely in the
electrical enclosure. Do not overtighten.
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RS485

Serial
Communications
Interface

EXTERNAL
DC
POWER
SUPPLY

(50V MAX)

TD/RD + -
TD/RD -
Com i
()
Zero Speed lb—®
Hi/Low Speed Alarm 0—®
Sync Alarm 0—®
Lead Sync Absent 0—®
Foll Sync Absent 0—®
Batch Done 0—®
Fwd/Rvs  @——(R)
Drive Enable ®
\]/
Signal Input a
Drive Common i
Motor Drive -
FUSES
1A
250V
115VAC 230VAC
8] & —e_o—
NEUT 12 —e_/ o—
GND/PE  GND/PE or—

2

2

3

J1
€
oro+ | E
83
TORD- &) =
x g
3
Com %]
J2
+V_DO
DO_0
DO_1
o2
g
po3 £
lé)
DO_4 8
°
pos °
DO_6
DO_7
Com
J3
|
sig 52
5 a's
5355
C0_Com OO Q2
—
J4
- 1
B o
g
L2/NEUT B 2
az
GND/PE
JE—

CX-1200

J5
* +12VDC

FIL1A
FIL1A
FIL1B
FI1B

Com

FI_2A

sinduj Aouanbai4

FI_2A

FI_2B

FI_2B

J6
DI_0

DI_2
DI_3
DI_4

DI_5

DI_6

DI_7

J7
DI_8

sinduj rewbiq

DI_9

DI_10
DI_11
DI_12

DI_13

DI_14

DI_15

Power for frequency input sensors may be supplied by J5, pin 1.

Total current should not exceed 150 mA .

Figure 3 CX-1200 General Wiring

— M
1 +12V PWR
2 A
3 A Lead
Quadrature
4 B Sensor
5 B
6 Common
7 A
g A Feedback
Quadrature
¥ 8 Sensor
10 B
1 Common
12 L] +12VPWR
13
o Lead Sync
Foll Sync
[T | F-Stop
2 R-Stop
3
4 H-Stop
—_—
5 O Run
—_—
6 O Jog Fwd
—_—
7 O Jog Rvs
8
9 O Keypad Lockout
10 | O}'o Spare
T
— M
1 Block Select A
—_—
2 O Batch Reset
3
—_—
4 O Re-Learn
5 O Open Loop
—
6 O Position Reset
7 O Sync Disable
8
—_—
9 O Phase Advance
—
| 10} O Phase Retard
T



WIRING

This section contains the input, output and serial communications wiring information for the CX-1200. Please
read this section prior to wiring the CX-1200 to ensure that you make the appropriate wiring decisions.

NOTE: Theinstallation of this motor control must conform to area and local electrical codes. See The
National Electrical Code (NEC,) Article 430 published by the National Fire Protection Association,
or The Canadian Electrical Code (CEC). Uselocal codes as applicable

Use a minimum wire gauge of 18 AWG.

Use shielded cable to minimize equipment malfunctionsfrom electrical noise and terminate the shields
at thereceiving end only.

Keep the AC power wiring (J4) physically separated from all other wiring on the CX-1200. Failure to
do so could result in additional electrical noise and cause the CX-1200 to malfunction.

Inductive coils on relay, contactors, solenoidsthat are on the sasme AC power line or housed in the
same enclosure should be suppressed with an RC network across the cail.

A hand operated supply disconnect device must be installed in the final application. The primary
disconnect device must meet EN requirements.

Install an AC linefilter or isolation transformer to reduce excessive EMI noise, such asline notches or
spikes, on the AC power line.

DANGER

Hazardous voltages.

Can cause severe injury, death

or damage the equipment.

The CX-1200 should only be installed by a
qualified electrician.
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INPUTS

NOTE: The installation of this motor control must conform to area and local electrical codes. Refer to page
9 before you begin wiring.

AC Power Input

(34 pins 1, 2,3)

The CX-1200 operates on either a 115 VAC - 10% +
15%, 0.250 Amp., 50/60 Hz or a 230 VAC -10% +15%,

0.125 Amp, 50/60 Hz. Use the separate 3 pin connector *
(J4) for the power connection. L1 e-e/ @ 1
Neutral (115 VAC) ._‘J;’_ 5
* Fuse L1 for 115 VAC applications. Fuse L1 or L2 (230 VAC)
and L2 for 230 VAC applications. Use 1 Amp GND/IPE @— 3
250 V normal blow fuses.

J4

Figure 4 AC Power Input

WARNING

You will damage the CX-1200 if you apply
230 VAC to the AC Power input

when the AC Power Input Voltage switch
iIsin the 115 V position.
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Lead Frequency
(J5 pins 1, 2, 4, 5, 6)

Thewiring for the Lead Frequency is determined by the sensor. Figures 5 through 8 illustrate the wiring for the various

sensors. For signal level and performance specifications, refer to Appendices: Appendix A .

+12V Pwr

>|

o]

Common

*+12v_Aux 1 -
A 2
A 3
B 4
B 5
Com 6 />;
J5
Total currant draw from the +12V_Aux (J5-Pin 1) should not
exceed 150 Milliamps.

Figure 6 Lead Frequency
Quadrature Single-Ended Sensor (Bidirectional)

Figure 5 Lead Frequency
Quadrature Differential Sensor (Bidirectional)

+12V Pwr

A

Common

* (M)
+12V_Aux 1
A 2
A 3
B 4
B 5
Com 6 />;
J5
*
Total currant draw from the +12V_Aux (J5-Pin 1) should not
exceed 150 Milliamps.
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L ead Frequency continued...

*+12V_Aux 1 (}— +12V Pwr Figure7 Lead Frequency
_— ) A Single Channel Differential Sensor (Unidirectional)
FI_1A 3 A
FI_1B 4
FI_1B 5
COM 6 % Common
J5
*
Total currant draw from the +12V_Aux (J5-Pin 1)
should not exceed 150 Milliamps.

*112v_Aux 1 A} +12v Pwr
Figure8 Lead Frequency El 1A 5 A
Single Channel Single-Ended Sensor (Unidirectional) -
FI_1A 3
FI_1B 4
FI_1B 5
COM 6 % Common
J5
*
Total currant draw from the +12V_Aux (J5-Pin 1) should not
exceed 150 Milliamps.
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Feedback Frequency
(J5 pins 1, 7, 8, 9, 10, 11)

Thewiring for Feedback Frequency is determined by the sensor. Figures 9 through 12 illustrate the wiring for the
various sensors. For signal level and performance specifications refer to Appendices: Appendix A.

*

*+12V_Au X

>|

@|

Com

10

11

J5

P

+12V Pwr

>

@|

Common

Total currant draw from the +12V_Aux (J5-Pin 1) should not

exceed 150 Milliamps.

Figure10 Feedback Frequency
Quadrature Single-Ended Sensor (Bidirectional)

Figure9 Feedback Frequency
QuadratureDifferential Sensor (Bidirectional)

* )
+12V_Aux 1 +12V Pwr
A 7 A
A 8
B 9 B
B 10
Com 11 /;}; Common
J5
*
Total currant draw from the +12V_Aux (J5-Pin 1) should not
exceed 150 Milliamps.
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Feedback Frequency continued...

() .
*412v_Aux 1 +12V Pwr Figure1l Feedback Frequency

Fl oA ; A Single Channel Differential Sensor (Unidirectional)
FI_2A 8 A
FI_2B 9
Fl_2B 10
COM 11 /% Common

J5

*
Total currant draw from the +12V_Aux (J5-Pin 1)
should not exceed 150 Milliamps.

*412v Aux 1 (Y 1 10V Pwr
Figure12 Feedback Frequency - . A
Single Channel Single-Ended Sensor (Unidirectional) -

FI_2A 8
FI_2B 9
FI_2B 10

COM 11 />; Common
J5

*
Total currant draw from the +12V_Aux (J5-Pin 1) should not

exceed 150 Milliamps.
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Lead Sync
(J5pins 11, 13)
Registration Input 0

The Lead Sync is a pulse input used to indicate the position
of thelead product or machine part. Thisinput isusually
generated by a proximity switch or optical sensor switch.

Follower Sync
(J5pins11, 12)
Registration Input 1

The Follower Sync is a pulse input used to indicate the
position of the follower device for synchronization purposes.
Thisinput is usually generated by a proximity switch or
optical sensor switch.

RI 1

COM

12

1

J5

Sig

Common

Figurel3 Lead Sync

RI2

COM

13 Sig
11 Common
J5

Figure14 Follower Sync
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F-Stop
(J6 pins 1, 3)
Digital Input 0

F-Stop is a momentary input. When it is opened, the
CX-1200 commands a zero speed immediately and
ignores the specified deceleration rate. However,
F-Stop does not hold zero speed or position (drive
disabled). As a momentary input, F-Stop is internally
latched and does not need to be maintained open by an
operator device.

R-Stop
(J6 pins 2, 3)
Digital Input 1

R-Stop is a momentary input. When it is opened, the
CX-1200 ramps to a zero speed command at the
specified deceleration rate. However, R-Stop does not
hold zero speed after the deceleration ramp has been
completed (drive disabled). As a momentary input, R-
Stop is internally latched and does not need to be
maintained open by an operator device.

H-Stop
(J6 pins 4, 3)
Digital Input 2

H-Stop is a momentary input. When it is opened, the
CX-1200 ramps to a zero speed command at the
specified deceleration rate. In addition, H-Stop holds
zero speed after the deceleration ramp has been
completed (drive enabled). As a momentary input,
H-Stop is internally latched and does not need to be
maintained open by an operator device.

2-16

F-STOP
DI_0 1 QJ_Q_—
Com 3
J6
Figurel5 F-Stop
R-STOP
DI_1 2 _QJ_O.—
Com 3
J6
Figurel6 R-Sop
H-STOP
Com 3 _QJ_Q.—
DI_2 4
J6

Figurel7 H-Sop




Run
(J6 pins 5, 3)
Digital Input 3

When the Run input (J6, pin 5) is momentarily shorted to |
common, the CX-1200 entersthe Run state. Asamomentary Com 3 o

input, Run isinternally latched and does not need to be |
maintained closed by an operator device. - >

NOTE: Close the R-Stop, H-Stop, and F-Stop inputs J6
prior to entering the Run state. If you are only
using one of the Stop inputs, wire short the
other Stop inputs to the common or the CX-
1200 will not enter run.

Figurel8 Run

Jog Forward
(J6 pins 6, 8)
Digital Input 4

Jog Forward is a maintained input. When it is closed, JOG FORWARD
it sends a forward speed command signal to the drive |

at the selected Jog Setpoint. As a maintained input, ~

Jog Forward is only active when the operator device is Dl4 6 © O—
closed. Com 8

NOTE: Close the R-Stop, H-Stop and F-Stop inputs
prior to entering the Jog state. If you are only
using one of the Stop inputs, wire short the
other Stop inputs to the common or the
CX-1200 will not enter Jog.

J6

Figure19 JogForward

Jog Reverse
(J6 pins 7, 8)
Digital Input 5

Jog Reverse is a maintained input. When it is closed,

. : . JOG REVERSE
it sends a reverse speed command signal to the drive

at the selected Jog Setpoint. As a maintained input, —~
Jog Reverse is only active when the operator device is DLS ! © © |
closed. Com 8
%
NOTE: Close the R-Stop, H-Stop and F-Stop inputs 16

prior to entering the Jog state. If you are only
using one of the Stop inputs, wire short the
other Stop inputs to the common or the
CX-1200 will not enter Jog.

Figure20 JogReverse
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Keypad L ockout
(J6pins9, 8)
Digital Input 6

When the Keypad Lockout input is closed, the Control
Parameters that you have selected to "lock out" are
inaccessible from the front keypad. All of the Monitor
Parameters remain enabled.

Spare
(J6 pins 10, 8)
Digital Input 7

The Spare input is not defined at this time.

Block Select A
(J7pins1, 3)
Digital Input 8

Use Block Select A to select one of the two Parameter
Blocks.
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Com 8 0 0 ENABLE

D6 9 ; / LOCKOUT
J6

Figure21 Keypad L ockout

Com 8 o—-oSpare

DI_7 10 ?

J6

Figure22 Spare

Block Select A
-
DI-8 1 O—O
Com 3 Q
J7

Figure23 Block Select A




Batch Reset
(J7pins2,3)
Digital Input 9

Batch Reset isamomentary input. Whenit is closed, the CX-
1200 resets theinternal batch counter to zero.

Re-Learn
(J7 pins4, 3)
Digital Input 10

Re-Learnisamaintained input. Whenitisclosed,. Asa
maintained input, Re-Learn isonly active when the operator
deviceis closed.

Open L oop
(J7 pins6, 3)
Digital Input 11

Open Loop isamaintained input. Whenitisclosed (Open
Loop), it the Control Output is adjusted in response to the
setpoint changes only and feedback and error are ignored.
When it is open (Closed Loop), the control algorithm adjusts
the Control Output to reduce the error to zero.

Batch Reset

1

DI_9 2 O O—l
Com 3
a7
Figure24 Batch Reset
Re-Learn
Com 3 O O—l
DI-10 4
a7
Figure25 Re-Learn
Open Loop
Com 3 - OoO—O
DI_11 5 ?
=%
a7z

Figure26 Open Loop
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Position Reset
(J7 pins6, 8)
Digital Input 12

Position Reset isa momentary input. When it is closed, the
CX-1200 resetsthe L ead and Follower position information to
zero.

Sync Disable
(J7pins7,8)
Digital Input 13

Sync Disableisamaintained input. Whenitisclosed, it
disables sync corrections.

PhaseAdvance
(J7pins9, 8)
Digital Input 14

Phase Advance isamaintained input. When itisclosed it
incrementsthe CP selected by "Remote Scroll" (CP-400) at the
rate set by "Rmt Scroll Rate" (CP-401). Asamaintained input,
Phase Advance is only active when the operator deviceis
closed.
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Position Reset

R
DI_12 6 O O—
Com 8
A
J7

Figure27 Position Reset

Sync Disable
-
Com 8 oO—0
DI_13 7 Q
J7

Figure28 SyncDisable

Phase Advance

1

Com 8 O oO—
DI-14 9 /%
J7

Figure29 PhaseAdvance




PhaseRetard
(J7 pins 10, 8)
Digital Input 15

Phase Retard isamaintained input. Whenitisclosed it
incrementsthe CP selected by "Remote Scroll" (CP-400) at the
rate set by "Rmt Scroll Rate" (CP-401). Asamaintained input,
Phase Retard is only active when the operator device is closed.

Phase Retard

1
DI-15 10 O O—
Com 8 /;};
J7

Figure2-30 PhaseRetard
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OUTPUTS

NOTE: The installation of this motor control must conform to area and local electrical codes. Refer to page
9 before you begin wiring.

Control Output
(I3 pins 1, 2)

Control Output is an isolated analog output signal that
is sent to the motor drive to control the speed of the SIGNAL INPUT
motor. Wire the Control Output into the speed signal N

input of the drive. If the motor drive has a DRIVE COMMON solaiedcom {3 | co_Com
potentiometer speed control, remove the potentiometer % 13
connections and wire the Control Output to the
potentiometer wiper point. The CX-1200's Isolated MOTOR DRIVE
Common should always be connected to the drive
common.

Control Out

1 CO_Sig

Do not connect the Drive Isolated Common to other Logic Commons.

Figure31l Control Output

NOTE: All Digital Outputsare activated viathe PL C and so are subject to the active PL C program.

Zero Speed
(J2pin2)
Digital Output O

The Zero Speed output is activated (driven low) when the feedback is less than or equal to zero speed, as determined
by the valuethat you enter in the Zero Speed Alarm Control Parameter (CP-332). See Figure 32.

Hi/Low Speed Alarm
(J2pin3)
Digital Output 1

TheHI SPEED ALARM output is activated (driven low) if the system's speed is greater than the speed alarm value that
you enter inthe CMPR1 Val Control Parameter (CP-388), The LO SPEED ALARM output isactivated (driven low) if the
system's speed islower than the value that you enter in the CMPR2 Val Control Parameter (CP-389). See Figure 32.

SyncAlarm
(J2 pin 4)
Digital Output 2

The Sync Alarm output is activated (driven low) the Lead and Follower sync pulses are not syncronized. See Figure 32.
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L ead SyncAbsent
(J2pin5)
Digital Output 3

The Lead Sync Absent output is activated (driven low) when the Lead Sync Pulse is absent. See Figure 32.

Foll SyncAbsent
J2pin 6)
Digital Output 4

The Foll Sync Absent output is activated (driven low) when the Follower Sync Pulseis absent. See Figure 32.

Batch Done
(J2pin7)
Digital Output 5

The Batch Done output is activated (driven low) when the CX-1200's internal batch counter reaches the batch count that
you enter inthe Cntr1Trig (CP-420). See Figure 32.

Fwd/Rvs
(J2pin 8)
Digital Output 6

The Fwd/Rvsisactivated (driven low) when the CX-1200 commands aforward direction to the motor drive. The Fwd/
Rvsoutput is deactivated (driven high) when the CX-1200 commands areverse direction to the motor drive. See Figure
32

DriveEnable
(J2pin9)
Digital Output 7

The Drive Enable output is activated (driven low) when the CX-1200 signals arun command to the motor drive. The
Drive Enable output isdriven high (relay deactivated) after Power Up and at the completion of F-Stop. See Figure 32.

NOTE: TheDigital Outputs are open-collector relay drivers. For specification details, see Appendices: Appendix A.

Use an external DC power supply to power therelays. Free-wheeling diodes areincorporated internally in the
CX-1200 and do not need to be added externally.
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) +
+V_DO 1 ®
Zero Speed 2 @ T
Hi/Low Speed Alarm 3 @ ®
Sync Alarm 4 @ ® EXTERNAL
Lead Sync Absent 5 @ ® ggWER
Foll Sync Absent 6 @ ® SUPPLY
Batch Done 7 @ ® (S0V Ve
Fwd/Rvs 8 @ L
Drive Enable 9 @
Com 10 /’\}; -
J2

Figure32 CX-1102 Digital Outputs



SERIAL COMMUNICATIONS

NOTE: Theinstallation of this motor control must conform to areaand local electrical codes. Refer to page
9 before you begin wiring.

The Serial Communications interface on the CX-1200 complieswith EIA Standard RS-485-A for balanced
linetransmissions. Thisinterface allowsthe host computer to perform remote computer parameter entry,
status or performance monitoring, and remote control of the CX-1200. See Serial Communications for
information on using Serial Communications.

Figures 33 and 34 illustrate amultidrop install ation of the Serial Communicationslink and Serial
Communi cations connections.

- RS232 to RS485
Converter

Figure33 CX-1200Multidrop Installation
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—_— RS232 to RS485
- N > Converter

1 TXD/ TXD/
COM RXD RXD
i J1 CX-1200 #1
@ 1 | + TXD/RXD
<>
® 2 | - TXD/RXD
¢ 3| COM
i A J1 CX-1200 #2
2 (O 1 | + TXD/RXD
> 2 | - TXD/RXD
3| COM

1. Shield only at one end of the cable.

2. If you need to terminate the communication line, then
terminate it at the unit which is the furthest away from
the converter. A 100 ohm, 1/2 Watt resistor will usually
terminate successfully. Refer to EIA Standard

RS-485A, for more information.

Figure34 CX-1200 Serial Communications Connections
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ANALOG I/0 CARD (OPTIONAL)

This section contains the mounting and wiring information for the Analog I/O Card. Please read this section
prior to mounting or wiring the Analog 1/0 Card to ensure that you make the appropriate decisions.

The Analog 1/0O Card is an auxiliary analog card with two analog inputs and one analog output. Both the
inputs and output are factory calibrated for + 12V or 0to 20 mA signals. Some of the Monitor Parameters
can be used in connection with the analog output for either auxilary control or monitoring. Analog process
signals can be used in connection with the anal og inputs to replace the following:

Lead Sensor Offset Source

Follower Sensor Offset Source
Phase Source
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MOUNTING

This section contains the mounting information for the CX-1200 Analog I/O card. Please read this section as
you mount the Analog 1/0 card to ensure that the Analog I/O card is mounted correctly. If the Analog I/0O
card does not function properly after installation, then verify that the mounting procedure has been
completed accurately. For the specifications on the Analog 1/0 card, refer to Appendices. Appendix A.

The CX-1200 will support one Analog 1/0 card in either of the two available slots, however, the upper slot is
preferred.

Warning

The Analog I/0O Card should only be
installed by a qualified technician.

Take the proper antistatic
precautions.
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1)

2)

3)

4)

5)

6)

7)

8)

9)

10)

11)

12)

13)

If the CX-1200 unit has power connected to it, remove the power. If the CX-1200 has been
mounted in your system, disable it from the system.

Remove the connectors on the rear of the CX-1200. Pay careful attention to the location of
each connector so that you can replace them in their proper locations. It is possible to replace
a connector incorrectly.

Remove the earth ground screw and ground connections.

Remove the four machine screws that hold the back plate in place, and set them aside.
Carefully remove the back plate.

Remove the upper option card slot cover plate by removing the two
machine screws.

Remove the CPU Board carefully - pull the CPU board straight out so that you do not bend
the card guides or the CPU board, nor damage the internal backplane card-edge connector.
See figure 2-35.

NOTE: Take the appropriate antistatic precautions when you handle the CPU board and the
Anaog I/0 card.

Remove the Analog /O card from it's antistatic bag, holding it by the edges.

Remove the 11-pin terminal strip plug from the 11-pin right angle terminal strip on the Analog
I/0O card. Make sure that the screws that hold the round standoffs and the 40-pin connector in
place are secure. Tighten these screws, as needed.

Mount the Analog I/O card to the CPU Board by carefully inserting the three long pins of the
Optional Analog connector to the three corresponding holes on the non-component side of the
CPU board, and insert the 40-pin connector on the Analog I/O card into the 40-pin connector
on the CPU board.

Verify that the standoffs are flush with the CPU board. Make sure that the 40-pin contacts are
properly aligned.

Holding firmly to the edges of both boards to preserve the alignment, carefully flip the boards
so that the component side of the CPU board faces up.

Insert the four screws and the attached lock washers into the round standoff holes and aternate
between the screws as you tighten both screws into place snugly. Verify the alignment of the
boards.

Reinsert the CPU Board into the CX-1200 unit by aligning the CPU board with the top and
bottom card edge connectors and gently push the board straight back until the CPU board card
edge connector tab seats fully into the internal backplane card-edge connector.

(continued)
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Figure2-35 Removingthe CPU Board
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14) Replace the back plate, making sure that it seats properly and the connectors are all properly
aligned in their dots.

15)  Screw the back plate into place with the four machine screws.

16)  Screw the ground screw back into place snugly. Replace the connectors. Replace the power
connector.

NOTE: Besureto follow the calibration procedure before engaging the CX-1200. Refer to
Drive Setup / Calibration: Calibration.
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Figure2-36 MountingtheAnalog|/O Card on the CPU Board
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WIRING

This section contains the input and output wiring information for the CX-1200 Analog 1/0 Card. Please read
this section prior to wiring the Analog 1/0 Card to ensure that you make the appropriate wiring decisions.

The CX-1200 will support one Analog 1/0 Card in either of the two available slots. The factory calibrated
Analog /0 Card has two inputs and one output available. Both the inputs and output are calibrated for + 12V
or 0to 20 mA signals. TheAnalog I/0 Card isfully isolated from the CPU core. For the specifications for
the Analog I/O Card, refer to Appendices Appendix A.

Warning

The Analog I/O Card should only be
installed by a qualified technician.

Take the proper antistatic
precautions.
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Figure2-37 CX-1200Analog!/O Card
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INPUTS

NOTE: Refer to pages 2-9 and 2-36 before you begin wiring.

AnalogInput 1:
Voltage Input Wiring
(JA, Pins 2, 4, 8)
+ a 2
The Analog Input 1 can be used with either +12 VDC or 12V input 3
0-20 mA inputs. Figure 2-38 displaysthe+12VDC - 4
option.
Common 8
For the differential inputs: 2 —l
Connect JA pin 2 to the positive differential signal JA
source.
Connect JA pin 4 to the negative differential signal
source.
Connect JA pin 8 to the common of the differential Figure2-38 Analog I nput 1: Voltage | nput
signal source.
For the non-differential inputs:
Connect JA pin 2 to the signal voltage source.
Connect JA pin 4 and JA pin 8 to the common of the
signal source.
Analog Input 2:
Voltage Input Wiring
(JA, Pins 5, 7, 8)
. + fH s
The Analog Input 2 can be used with either +12 VVDC or
0-20 mA inputs. Figure2-39 displaysthe+12VDC 12V Input 6
option. ;
For the differential inputs: Common 8
Connect JA pin 5 to the positive differential signal P A —l
source. A
Connect JA pin 7 to the negative differential signal
source.
Connect JA pin 8 to the common of the differential ,
signal source. Figure2-39 AnalogInput 2: Voltage I nput

For the non-differential inputs:
Connect JA pin 5 to the signal voltage source.

Connect JA pin 7 and JA pin 8 to the common of the
signal source
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Analog Input 1:
Current Input Wiring
(JA, Pins 2,3,4)

The Analog Input 1 can be used with
either 12 VDC or 0-20 mA inputs.
Figure 2-40 displaysthe 0-20 mA
option.

Analog Input 2:
Current Input Wiring
(JA, Pins 5,6,7)

The Analog Input 2 can be used with
either +12 VDC or 0-20 mA inputs.
Figure 2-41 displaysthe 0-20 mA
option.

0-20 mA Input

Common

243
Ohm

JA

Figure2-40 AnalogInput 1:

Current I nput

0-20 mA Input

Common

243
Ohm

JA

Figure2-41 Analog|nput 2: Current Input
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Analog Input 1:
Potentiometer Input Wiring

(JA, Pins 1, 2, 4, 8)
v ae —H 1
The Analog Input 1 can be used with a potentiometer < 2
(e.g., dancer pot). Figure 2-42 displaysthisoption.
3
*  Thetotal current from JA pin 1 and J5 pin 1 Common
(+12V_Aux) must not exceed 150 mA. 9 4

JA

Figure2-42 AnalogInput 1: Potentiometer I nput

Analog Input 2:
Potentiometer Input Wiring
(JA, Pins 1, 5, 7, 8)
+5V _Aux* a 1
The Analog Input 1 can be used with a potentiometer )
(e.g., dancer pot). Figure 2-43 displaysthisoption.
< 3
*  Thetotal current from JA pin 1 and J5 pin 1 ?
(+12V_Aux) must not exceed 150 mA Common 4
&
JA

Figure2-43 Analog I nput 2: Potentiometer I nput
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OUTPUTS

NOTE: Refer to pages 2-9 and 2-36 before you begin wiring.

Analog Output:
Voltage Output Wiring
(JA, Pins 9, 10, 11)

The Analog Output produces either an isolated + 12V
output signal or a0-20 mA current source anal og output
signal into aload resistance of 0-500 Ohms.

Figure 2-44 displaysthe +12V option.

Analog Output:
Current Output Wiring
(JA, Pins 9, 10, 11)

The Analog Output produces either an isolated + 12V
output signal or a0-20 mA current source anal og output
signal into aload resistance of 0-500 Ohms.

Figure 2-45 displaysthe 0-20 mA option.

+ 12V Out

Common

10

P

11

JA

Figure2-44 Analog Output: Voltage Output

0-20 mA Out

0-500
Ohm

Common

10

P

11

JA

Figure2-45 Analog Output: Current Output

2-41



DEVICENET CARD (OPTIONAL)

For the installation, wiring and operation of the optional DeviceNet card, refer to the CX-Series DeviceNet
Card Technical Manual, # 0001-0132.
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LOGIC CONTROL

This section addresses the six digital inputs that control the CX-1200's operating state.
The six digital inputs ( listed in by priority) are:

F-Stop
R-Stop
H-Stop

Run

Jog Forward
Jog Reverse

When the CX-1200 is powered up, it defaultsto R-Stop. If either Run or Jog have been hardwired, the CX-
1200 will operate in either Run or Jog instead of R-Stop. Run is hardwired by shorting Run, R-Stop and F-
Stop to common. Jog Forward or Jog Reverse are hardwired by shorting Jog, R-Stop, and F-Stop to
common.

Run isterminated by activating F-Stop, R-Stop, or H-Stop. The operating state changes to the input that
terminated Run, provided that another input is not subsequently activated. Jog Forward or Jog Reverse are
terminated by deactivating the Jog Forward or Jog Reverse inputs. Jog Forward or Jog Reverse can al'so be
terminated by activating F-Stop, R-Stop, or H-Stop. The operating state automatically changes to R-Stop
after the Jog ramp is completed. You can not enter Run from Jog with the Jog inputs active. However, you
can enter Run during a deceleration from Jog after the Jog input is deactivated. You can not enter Jog
Forward or Jog Reverse from Run. If two or more inputs become active at the same time, the input with the
highest priority will dictate the operating stete.

The sections that follow demonstrate how to use the digital inputs.

Caution

Do not use the AC line power to start or stop the
system.

Use the Digital Inputs to start or stop the system.
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L ogic I nputs

F-Stop (Fast Stop) has priority over the other operating states. F-Stop forces the CO signal to “0” volts and
monitors the feedback. When the feedback is less than the Zero Speed (CP-332), the Drive En (PLC bit 41)
resetsto “0”. ThisPLC bit isrouted by the PLC program to an output that disables the drive. If the feedback
does not reach Zero Speed within 1/2 second, the Drive En (PLC bit 41) automatically resetsto “0”. The
integral, trim and feedforward are also set to “0” and the loop is set to Open Loop (OL).

To activate F-Stop:
» Activate High (Open), Level Sensitive, Latched
* Wireto F-Stop interconnect
» Use momentary contact - does not need to be maintained to remain active

_Q_I_Q_ 1 F-Stop
3 g Common

J6

Open Momentarily

Figure2-46 F-Sop Input
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R-Sop (Ramp Stop) has the second highest operating priority. Use R-Stop to stop the drive with a
deceleration ramp. The velocity command is ramped down to “0". If theloopis*“Closed”, therampis
executed with velocity loop control (with feedforward, using Kff ). If theloopis“Open”, therampis
executed with feedforward only (using Kff ). The deceleration rate for the ramp is determined by Dcl Tm
RStp (CP-310) and Ref StopRmp (CP-210) or by the Dcl Rt RStp (CP-311). Once the ramp reaches “0”, the
feedback is monitored. When the feedback is less than the Zero Speed (CP-332), the Drive En (PLC bit 41)
resetsto “0”. The PLC program routes the PLC bit to an output that is disables the drive. If the feedback
does not reach the Zero Speed (CP-332) within 1/2 second, then the Drive EN PLC bit automatically resets
to“0”. Theintegral, trim and feedforward set to “0” and the loop setsto “Open Loop” (OL).

To activate R-Stop:
» Activate High (Open), Level Sensitive, Latched
» Use momentary contact - does not need to be maintained to remain active

F-Stop

ﬁJ_Q.i 1 F-Stop
R-Stop ¢
¢ olo ¥ | R-Stop

——--- 3 Common
<

J6

Open Momentarily

Figure2-47 R-Sop Input
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H-Stop (Stop and Hold) has the third highest operating priority. Use H-Stop to stop the drive with a
deceleration ramp. The velocity command is ramped down to “0”. If theloop is“Closed”, therampis
executed with velocity loop control (with feedforward, using Kff ). If theloop is*Open”, the ramp will be
executed with feedforward only (using Kff). The deceleration rate for the ramp is determined by Dcl Tm
HStp (CP-312) and Ref StopRmp (CP-210) or by the Dcl Rt RStp (CP-311). H-Stop differsfrom R-Stop in
its operation after the deceleration ramp. The operation of the “Hold” function is dictated by Hstp
LoopMode (CP-230). In quadrature feedback, when the velocity command reaches “0” and the feedback is
less than the Zero Speed (CP-332), then H-Stop will; hold the CO Signal to “0” volts (Open Loop), hold the
feedback velocity to Zero Speed (Closed Velocity Loop) or hold the feedback position to the position where
the drive stopped (Closed Zero Error or Position Loop).

To activate H-Stop:

» Activate High (Open), Level Sensitive, Latched
» Use momentary contact - does not need to be maintained to remain active

— | O——— 1 F-Stop
F-Stop

o |l o——1 2 R-Stop
R-Stop

e—O oO——- 14 H-Stop

e ¢
H-Stop

3 :|7 Common

J6

Open Momentarily

Figure2-48 H-Sop Input
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Run has the fourth highest operating priority. Runisthe primary operating state. RUN Mode (CP-202)
determines the mode of operation for Run, using either the master mode, the follower mode, the direct mode.
The corresponding setpoint for the selected mode determines the operating speed. RUN Mode (CP-202)
determines the control loop that is used during Run. At times, the selected RUN Mode is overridden. The
direct mode will only operate in an open loop. The master mode will “Run” in velocity loop. Therefore, the
follower mode isthe only mode that can “Run” with the “velocity loop” or the “ Position loop”.

With the exception of the direct mode, the acceleration and deceleration ramps for the modes of operation are
determined by Acl Tm RUN, (CP-301), Dcl Tm RUN (CP-303) and Ref Ramps (CP-300). The direct mode
ramps are determined by Acl Tm Drct (CP-231), Dcl Tm Drct (CP-232) and Ref Ramps (CP-300).

To activate Run:

» Activate Low (closed to common), Level Sensitive, Latched
» Use momentary contact - does not need to be maintained to remain active

—0 O—— 5 Run

8 g Common
—_Q_|_Q_— 1 F-Stop
—_Q_l_Q_— 2 R-Stop

e—oO0 | o—— 4 H-Stop
3 ; Common

J6

Close Momentarily

Figure2-49 RunInput
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Jog Forward has the fifth highest operating priority. Use Jog Forward to “Jog” the drive Forward at the rate
indicated in Jog SP (CP-240). The acceleration and deceleration ramps are dictated by Acl Tm Jog (CP-241),
Dcl Tm Jog (CP-243) and Jog SP (CP-240). After the Jog Forward input is deactivated and the ramped
reference has reached “0”, the CX-1200 automatically reverts to the R-Stop operating state.

To activate Jog Forward:

» Activate Low (closed to common), Level Sensitive, Not-Latched
» Use momentary contact - needs to be maintained to remain active

— ot Y¥ | 6 Jog Forward

8 Q7 Common
A_Q_I_O_— 1 F-Stop

F-Stop
2 R-Stop
R-Stop
o—o |l o— 4 H-Stop
| H-Stop
e—O o— 5 Run
Run
3

q7 Common

J6
Close Maintained

Figure2-50 JogForward Input
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Jog Rever se has sixth (the least) operating priority. Use Jog Reverse to “Jog” the drive Forward at the rate
indicated in Jog SP (CP-240). The acceleration and deceleration ramps are dictated by Acl Tm Jog (CP-241),
Dcl Tm Jog (CP-243) and Jog SP (CP-240). After the Jog Reverseinput is deactivated and the ramped
reference has reached “0”, the CX-1200 automatically reverts to the R-Stop operating state.

To activate Jog Reverse:

» Activate Low (closed to common), Level Sensitive, Not-Latched
» Use momentary contact - needs to be maintained to remain active

Jog Fwd
—O O——— 6 Jog Forward
—1—V [
Jog Reverse
Jog Rvs
8 @ Common
1
F-Stop F-Stop
2 R-Stop
4 H-Stop
5 Run
3 q Common
J6
Close Maintained

Figure2-51 Jog Reverselnput
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Operator Interface

Keypad Operation
Screen Operation



LCD
Screen
Display

Menu
Key

Status
Screen
Key

Page
Up/Dow
Keys

Numeric
Keys

Figure 3-1 The CX-1200 Front Panel

Parameter
Up/Down
Keys

(Par Up)
(Par Dwn)

Code
Key

Help
Screen
Key

Increment
Scroll Up/
Down Keys

Clear
Key

Enter
Key



KEYPAD OPERATION

The CX—-1200 operates on a system of screens that are controlled by the front keypad. Figure 3-1 shows the location
of the keys and LCD screen display on the front panel. You will find detailed descriptions of the interactions of the
keys and screens throughout the “Operations” section. The following is a brief summary of how the front panel

functions.
LCD Screen Display

Menu Key

Status Screen Key

Page Up/Down Keys

Numeric Keys

Parameter Up/Down Keys

Code Select Key

Help Screen Key

Increment Scroll Up/Down

Clear Key

Enter Key

The screens are displayed on the LCD Display.

The Menu key accesses the main menu from a sub-menu or status screen, and a sub-
menu from a parameter screen.

The Status key will immediately pop-up the status screen from any other screen. To
return to the previous screen, press the Status key again.

Some screens have multiple pages. The Page Up/Down keys allow you to scroll
through, one page at a time.

Use the Numeric keys to enter the Parameter Code of either a Control Parameter (CP) or
a Monitor Parameter (MP) or to enter a Parameter Value for a Control Parameter. Use
the Enter key to activate the entry. Use the Clear key to delete the entry and clear the
Parameter Value to zero.

Each time you press the Parameter (Par) up key, the cursor and highlight bar will move
up by one line. Each time you press the Parameter (Par) down key, the cursor will move
down by oneline. It will also automatically scroll through the lines if you hold the key
down.

Use the Code Select key in the Status screen and in the parameter screens to display a
Parameter Code line. When the Parameter Code line appears, you can use it to access a
parameter and its value. Enter a Parameter Code, then press the Enter key and the
parameter and its value will be displayed. You can change a Control Parameter value by
entering a new value or by scrolling with the Increment Up/Down keys. Use the Clear
key to delete the entry and clear the parameter value to zero.

The Help key accesses the Help screen and gives you a brief description of the parameter
or subject that is highlighted (active). The Help screen also functions as an options
screen, where you can select Control Parameter data. You can access help from any
screen. Press the Help key again to return to the previous screen.

Use these keys in the parameter screens to change the active value. Each time you press
the Increment Scroll Up key, the active value will increase by one increment. Each time
you press the Increment Scroll Down key, the active value will decrease by one decre-
ment. It will also automatically scroll through the increments or decrements if you hold
the key down.

Use the Clear key to delete avalue or change which you have entered. However, the
Clear key will not delete the entry or change once the Enter key has been used.

Use the Enter key to accept a value or change which you have entered.
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SCREEN OPERATION

The CX—-1200 screen matrix has three main screens. These screens are:

Status Screen
Main Menu
Help Screen

There are nine sub-menus that are accessed through the Main Menu screen. These sub-menus are;

Setup

Scaling

Setpoints and Ramps
Tuning

Alarms and Limits
Blocks

PLC

System Monitor
Device Test

All of the parameter screens are accessed through these nine sub-menu screens. You can use the parameter screens
to access the parameters. Parameters fall into two classifications; Control Parameters and Monitor Parameters.
The Control Parameters allow you to enter data that is unique to you system. The Monitor Parameters allow you to
monitor your system and diagnose problems.

This Screen Operation section is a basic overview of the three main screens; the Status screen, the Help screen and
Main Menu screen. Thereis also a sample of a sub menu screen. For specific details on the parameter screens,
refer to System Setup-Control Parameters and System Monitoring-Monitor Parameters. For the instructions to
customize the Status screen, refer to System Setup-Control Parameters : Setup/Satus Screen Setup.

Refer to Figure 3-2 for an overview of the CX-1200 screen matrix.



Satus Screen

Press the Status key to access the Status screen. The Status screen has alarge number display for a quick, visual
reference to a frequently used parameter, as well asits value and E.U. (Scaled Feedback is the default parameter).
Below the large number display, the Status screen lists six frequently used parameters. In addition to the frequently
used parameters, the line at the bottom of the display, called the code select line, allows you to access and display
any parameter and change any Control Parameter's value. The Status screen can be customized to reflect the
parameters that you access most frequently. To customize the Status screen refer to System Setup- Control
Parameters: Device Configure/Satus Screen Setup.
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Main Menu Screen

Press the Menu key to access the Main Menu screen. The Main Menu screen displays the nine sub-menus that access
all of the parameter screens.
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Sub-M enu Screen / Samples

Parameter screens are accessed through the sub-menu screens.
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Help Screens

Press the Help key, to access the Help screens for an active (highlighted) Control Parameter line, an active Monitor
Parameter line or an active menu line. You can access “Help” from any screen. To exit the Help screen and return
to the previous screen, press the Help key again. In addition to the help information, the Help screens also function
as an options screen. For more information on the help options, refer to “Help Screen / Sample Options’ on the
next page.
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Help Screens/ Sample Options

The Help screens also function as “options”’ screens where you can select a Control Parameter value. The last page
of many Help screens (usually page 2) have parameter options that have three value lines; current value, backup
value and default value. There are also Help screens that contain alist of options that you can scroll through and
select. An asterisk next to an option indicates that it is the default value. See the samples below. To exit the Help
screen and return to the previous screen, press the Help key again.

For the current
HELP value, press the
MaSteI’ SP Enter key.
Parameter: 210
Select a value below

press ENTER to change Use the Par key
to scroll to and

Current Val (0] select backup

Backup Val 0.0 value and press
Default Val 0.0 the Enter key.

MIN Val -9999999

MAX Val 9999999 Use the Par keys
to scroll to and

select default value
I and press the

Enter key.

HELP
Sync Mode

Parameter: 203
Use 'par”™ or V' and
‘enter’ to select a
new Sync Mode:

Use the Par key to scroll
to and select (highlight)
a value and press the
Enter key.

The asteric
indicates the

default value of
the parameter.
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CALIBRATION

This procedureis a series of steps designed to verify the motor/drive/encoder wiring and polarity setup some of the basic
parameters necessary for proper operation of the CX-1200.

Before you begin this procedure, the motor and drive must be wired and configured in accordance with the manufacturer’s
instructions. Refer to your drive manual to assist you in making the following drive adjustments:

. Set the maximum speed adjustment on the driveto deliver 10% more speed than the expected maximum
speed required for your application.

. Set the accel eration and deceleration times to their fastest settings.

. Set the IR compensation to its minimum setting.

. Set the Integral compensation to its minimum setting.

The CX-1200 must be configured and installed in accordance with the install ation proceduresindicated in the I nstallation
section of the CX-1200 Technical Reference Manual and the CX-1200, including its PLC, will be programmed as factory
defaullt.

NOTE: SyncMode{CP-203} MUST have OFF selected. If the CX-1200isnot at factory default, then referencethe
Operator Interface Primer, Locating a parameter through the code select key procedure, (page 6) and
check Sync Mode{ CP-203}.

Setup consists of the following:

. Freg 2 and CO Setup

. Motor/Encoder Signal Polarity Setup

. Master Mode and Feedforward Scaling
. Lead Scaling

. Follower Mode Scaling

DANGER

Motion will occur in the calibration procedure.
It is possible that sudden/violent motion could
result and cause damage or personal injury.
Make sure that the motor is secured in place.
Take all possible precautionsto ensure your
safety.




/N DANGER
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the equipment.

Make adjustments
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Sepl-Freqin2& CO Setup - Parameter Entry

The CX-1200will display System Setup Freg In\Page 1.
Configure the CP’s on this screen asrequired.

State{ MP-50}

Cnt ModeFI2{CP-265}
PPR FI12{CP-266}

CO Mode{CP-270}

CO Max Volts{CP-271}

NOTE: The Help key accesses the Help screen and gives you a brief description of the parameter or subject
that is highlighted (active) on the screen. Press the Help key again to return to the previous screen.

Press the "Page Down" key to proceed to the next page.

Sep 2- Motor/Encoder Signal Polarity Setup - Parameter Entry

The CX-1200 will display System Setup Signal Polarity\Page 2.
Configure the CP’'s on this screen asrequired.

State{ MP-50}

RUN Mode{CP-202}
Direct SPx {CP-201}
CO Polarity {CP-272}
CO Offset {CP-273}
COVolts{ MP-37}
FI2Hz{MP-03}

NOTE: The Help key accesses the Help screen and gives you a brief description of the parameter or subject
that is highlighted (active) on the screen. Press the Help key again to return to the previous screen.



WARNING
Preparethe machinefor motion.
Alert everyone present.

Thistest checks the Control Output polarity and the Encoder polarity, so a positive Control Output command causes
positive Encoder feedback.

Forward:

1. Enter RUN M ode{CP 202} = Direct.

2. Enter Direct SPx{CP-201} = +2.0valts.
3. Place the control into "Run".

\erify forward motor direction:

4. 1f motor isrunning in the forward direction , skip to step 6.
5. Rewirethe motor leadsfor forward direction.

\erify forward sensor polarity:

6. If FI2 Hz{M P-03} isapositive number, skip to step 8.
7. Rewirethefeedback sensor polarity.
8. Place the control into "F-Stop".

Reverse:
Enter a direct mode setpoint for the reverse direction:

9.1f CO Mode{CP-270} = Unipolar, skipto step 16.
10. Enter Direct SPx {CP-201} =-2.0valts.
11. Place the control into "Run".

\erify reverse motor direction:

12. If motor isrunning in the reverse direction, skip to step 14.
13. Rewirethe motor leadsfor reverse direction, verify the motor driveisbipolar or unipolar reverseable and
then recheck forward direction by returning to step 1.

\erify reverse sensor polarity:

14. 1f FI2 Hz {M P-03} isanegitive number, skip to step 16.

15. Rewire the feedback sensor polarity, and then verify the sensor polarity in the forward direction by
returning to step 1.

16. Place the control into " F-Stop".

17. Enter Direct SPx {CP-201} =0volts

Press the "Page Down" key to proceed to the next page.



Sep 3- Master Modeand Feedforward Scaling - Parameter Entry

TheCX-1200will display System Setup Master M ode\Page 3.
Configure the CP's on this screen as required.

State{ MP-50}

RUN M ode{CP-202}
Master SPx {CP-201}
PulsesFI2{CP-267}
EU FI12{CP-268}

Kff Auto En{CP-364}
Kff { MP-48}
FI2Hz{MP-03}
FI2RPM {MP-04}

Fb EU/Tm{MP-06}

NOTE: The Help key accesses the Help screen and gives you a brief description of the parameter or subject
that is highlighted (active) on the screen. Press the Help key again to return to the previous screen.

WARNING
Preparethe machinefor motion.
Alert everyone present.

In this section, the master mode is scaled for engineering units. The feedforward is also scaled using the auto
feedforward feature. Master mode scaling should be completed even if your end application is not master mode.

The CX 1200 must convert the feedback frequency into engineering units (RPM, Feet/min, etc.). To do this, it
must “ know” the ratio between encoder lines and these units. Thisratio isentered in two parts, the first part is
FI2 Pulses and the second part is EU FI2 (Engineering Units for Frequency Input Number Two). For example,
if feedback is coming from a one foot circumference metering wheel driving a 1000 line encoder and engineer-
ing unitswill beinches, then EU FI2 { CP-268} = 12.0 and FI2 Pulses{ CP-267} = 1000.

1. Enter RUN M ode{CP-202} = M aster.

2. Enter your FI2 Pulses{CP-267}.

3. Enter your EU FI2{CP-268}.

Enter the desired master mode setpoint in engineering units:

4. Enter Master SPx {CP-201} = Desired speed.

Verify master mode scaling:

5. Placethe CX-1200 control into“Run”.

6. If the Fb EU/Tm{ MP-06} isnot what you expect to see with the Master SP, then recal culate your scaling terms
and return to step 2.

Scale the feedforward:

7. Enter Kff Auto En {CP-364} = ON.

8. Wait several seconds.

9. Enter Kff Auto En {CP-364} = OFF.

10. Place the control into “ F-Stop”.

Press the "Page Down" key to proceed to the next step.



Step 4- Lead Scaling - Parameter Entry

The CX-1200will display System Setup L ead\Page 4.
Configure the CP’s on this screen as required.

State { MP-50}

Cnt ModeFI 1{CP-260}
PPR FI1{CP-261}
PulsesFI1{CP-262}
EU FI1{CP-263}
FI1Hz{MP-01}
FI1RPM {MP-02}
LdEU/Tm{MP-05}

NOTE: The Help key accesses the Help screen and gives you a brief description of the parameter or subject
that is highlighted (active) on the screen. Press the Help key again to return to the previous screen.

When it isin follower mode, the CX-1200 must convert the lead frequency into engineering units (RPM, Feet/
min, etc.). Todothis, it must “ know” theratio between encoder linesand these units. Thisratioisentered intwo
parts, thefirst partis FI1 Pulses and the second part isEU FI1 (Engineering Units for Frequency Input Number
One). For example, if the lead is coming from 60 tooth Quad Ring Kit on a motor armature driving a conveyor
with a 2 foot diameter roll through a 30: 1 reduction and engineering units are feet, then FI 1 Pulses {CP 262} =
1800 (60*30) and EU FI1{CP 263} =6.283 (2*3.14...).

1. Enter your FI 1 Pulses{CP 262}.
2. Enteryour EU FI1{CP 263}.

\erify the Lead Scaling:
3. Placethe Lead control into “Run”.
4. 1f theLd EU/Tm{MP-05} doesnot agreewith thelead engineering units expected, then recal culate your scaling
terms and return to step 1.
5. Placethe Lead control into “ Stop”.

Press the "Page Down" key to proceed to the next page.



Sep 5- Follower Mode Scaling

The CX-1200 will display System Setup Follower M ode\Pageb5.

State { MP-50}

RUN M ode{CP-202}
Follower SPx {CP-201}
ScFbDisp EQU {CP-250}
LgNumber Units{CP-449}
Scaled Fb { MP-40}
LdEU/Tm{MP-05}

Fb EU/Tm{MP-06}

NOTE: The Help key accesses the Help screen and gives you a brief description of the parameter or subject
that is highlighted (active) on the screen. Press the Help key again to return to the previous screen.

WARNING
Preparethe machinefor motion.
Alert everyone present.

In this section, the follower mode is scaled for engineering units. Master mode and lead scaling should be
completed before proceeding with the follower mode scaling procedure.

1. Enter RUN M ode{CP 202} = Follower .
Set the Scaled Feedback display for the disired units:

2. Enter ScFbDisp EQU {CP 250} = Ratio.
3. Enter Lg Number Units{CP 449}.

In follower setpoint mode, the setpoint expresses the ratio between the follower and |ead engineering units. For

example if the lead isin centimeters, the follower isin milliliters and the setpoint is 1.25, then the follower will

produce 1.25 ml per cm. Enter the follower setpoint as the ratio of follower to lead engineering units:

4. Enter your Follower SPx {CP-201}.

\erify the Follower Mode Scaling:

5. Place the CX-1200 control into “Run” and also place the lead control into "Run"..

6. If the Scaled FB { MP-40} isnot what you expect to see with the Follower SP, then recal culate your scaling terms
and return to step 2.

7. Place the CX-1200 control into “ F-Stop” and the lead control into " Stop".

Procedurecomplete.



CREEP CALIBRATION

The Creep Calibration allows you to eliminate motion that may occur with an open loop stop (zero volt)
Control Output. Make sure the unit isin F-Stop to start out.

Go to the Setpoints & Ramps/Direct SP & Ramps/P1/1 screen and select Direct Mode
by entering a 1 into the RUN M ode (CP-202) parameter. You can use the Help screen for
CP-202 to select Direct Mode.

Make sure the Direct SP (CP-230) = 0.0 (include the decimal point).

Put the unit into RUN by activating the RUN input. The F-Stop, R-Stop, and H-Stop inputs
must be closed in order to enter the RUN State. You should have the Drive Enable output
connected to the drive enable input of your drive (or to acontrol relay that is connected to the
Drive Enableinput). If not, enable the drive by some external means.

If motion occurs, attempt to eliminate it (stop the motion) with the balance pot (also called
zero-speed pot) or digital adjustment in your drive. If thereisno pot (or digital adjustment) in
the drive, or if the motion can not be stopped, attempt to use the CO Offset (CP-273)
parameter to "offset" the creep for the drive. Be sure to record this parameter and/or make
sureit gets into the backup parameter list at some point.



ANALOG CALIBRATION

The Analog Calibration allows you to calibrate the auxiliary Analog 1/0, Al1, Al2, AO. Theboardis
calibrated at the factory and the accuracy should be adequate for most applications. However, you may need
to re-calibrateif your application demands more accuracy in a specific range or if you need to calibrate
directly to EU with aknown signal level on theinputs. The Analog Calibration screen is accessed through
Main Menu/Device TestsAux Analog Tests/pg 3.

Analog Output (voltage):

1.

Connect avoltmeter between pins 10 and 11 with the positive lead on pin 10 (pin 11is
common).

Set AO Mode (CP-291) to “Volts” (1).
Set Analog Cal Sel (CP-461) to AO (3) to Select AO for calibration.

Set Analog Cal Ref (CP-462) to “A” (1) to select point A.

NOTE: Theold calibration datawill be overwritten.

5.

6.

10.

11.

Set Analog Cal EN (CP-460) to “On” (1) to start calibration.

Adjust AO Bit Set (CP-464) until the meter reads the voltage that you want set for point A.
Thisisgenerally your smallest (or negative) voltage point. A -12 voltsrequires about -29500
hits, -10 volts about -24500 bits, 0 volts about O bits. For -12 volts, start with about -29400
and use the incremental scroll key .

Enter the exact voltage measured by the meter into AnalogRef Val (CP-463).

Set Analog Cal Ref (CP-462) to “B” (2) to select point B.

Adjust AO Bit Set (CP-464) until the meter reads the voltage that you want use for point B.
Thisisusually your largest (or positive) voltage point. A +12 voltsrequires about 30100 bits,
10 volts about 25100 hits, 0 volts about O bits. For 12 volts, start with about 30000 and use
theincremental scroll key.

Enter the exact voltage measured by the meter into AnalogRef Val (CP-463).

Set Analog Cal EN (CP-460) to “Off” (0) to disable further calibration.



Analog Output (current):

1

Connect a current meter in series with a 250 Ohm resistor between pins 9 and 11 with the
positive lead on pin 9 (pin 11 iscommon). Connect the meter in series with the load.

Set AO Mode (CP-291) to “Current” (2).
Set Analog Cal Sel (CP-461) to AO (3) to Select AO for calibration.

Set Analog Cal Ref (CP-462) to “A” (1) to select point A.

NOTE: Theold calibration datawill be overwritten.

10.

11

Set Analog Cal EN (CP-460) to “On” (1) to start calibration.

Adjust AO Bit Set (CP-464) until the meter reads the current you want to set for point A.
Thisisgenerally your smallest current point. A 4 milliamp setting requires about -14450 bits,
0.5 milliamps about -24000 bitsand 1.0 milliamps about -22600. For 4 milliamps, start with
about -14300 and use the incremental scroll key.

Enter the exact current measured by the meter into AnalogRef Val (CP-463).

Set Analog Cal Ref (CP-462) to “B” (2) to select point B.

Adjust AO Bit Set (CP-464) until the meter reads the voltage that you want to set for point
B. Thisisusually your largest current point. A 20 milliamp setting requires about 29300 bits,
10 milliamps about 1940. For 20 milliamps, start with about 29200 and usethe incremental
scroll key.

Enter the exact current measured by the meter into AnalogRef Val (CP-463).

Set Analog Cal EN (CP-460) to “Off” (0) to disable further calibration.



Analog Input 1 (voltage):

1

10.

11.

12.

Connect the Analog Output voltage pinsto the Analog Input 1 voltage pins- pin 10to pin 2,
pin 11 to pin 4. Connect avoltmeter between pins 2 and 4 with the positive lead on pin 2 (pin
4 isat common).

Set AO Made (CP-291) to “Volts’ (1).

Set Al1 Mode (CP-280) to “Volts” (1).

Set Analog Cal Sel (CP-461) to “All” (1) to Select All for calibration.

Set Analog Cal Ref (CP-462) to “A” (1) to select point A.

Theold caibration datawill be overwritten.

Set Analog Cal EN (CP-460) to “On” (1) to start calibration.

Adjust AO Bit Set (CP-464) until the meter reads the voltage that you want set for point A.
Thisisgeneraly your smallest (or negative) voltage point. A -12 voltsrequires about -29500
bits, -10 volts about -24500 bits, 0 volts about O bits. For -12 volts, start with about -29400
and use the incremental scroll key.

Enter the exact voltage measured by the meter into AnalogRef Val (CP-463).

Set Analog Cal Ref (CP-462) to “B” (2) to select point B.

Adjust AO Bit Set (CP-464) until the meter reads the voltage that you want use for point B.
Thisisgenerally your largest (or positive) voltage point. A +12 voltsrequires about 30100
bits, 10 volts about 25100 bits, 0 volts about O bits. For 12 volts, start with about 30000 and
use theincremental scroll key.

Enter the exact voltage measured by the meter into AnalogRef Val (CP-463).

Set Analog Cal EN (CP-460) to “Off” (0) to disable further calibration.



Analog Input 1 (current):

1

Connect a current meter between pin 9 and pin 2 with the positive lead on pin 9. Connect pin
3topin4andpin4topinil.

Set AO Mode (CP-291) to “Current” (2).
Set Al1 Mode (CP-280) to “Current” (2).
Set Analog Cal Sel (CP-461) to “Al1” (1) to Select All for calibration.

Set Analog Cal Ref (CP-462) to “A” (1) to select point A.

NOTE: Theold calibration datawill be overwritten.

6.

7.

10.

11.

12.

Set Analog Cal EN (CP-460) to “On” (1) to start calibration.

Adjust AO Bit Set (CP-464) until the meter reads the current you want to set for point A.
Thisisgenerally your smallest current point. A 4 milliamp setting requires about -14450 bits,
0.5 milliamps about -24000 bitsand 1.0 milliamps about -22600. For 4 milliamps, start with
about -14300 and use the incremental scroll key.

Enter the exact current measured by the meter into AnalogRef Val (CP-463).

Set Analog Cal Ref (CP-462) to “B” (2) to select point B.

Adjust AO Bit Set (CP-464) until the meter reads the voltage that you want to set for point
B. Thisisgenerally your largest current point. A 20 milliamp setting requires about 29300
bits, 10 milliamps about 1940. For 20 milliamps, start with about 29200 and use the
incremental scroll key.

Enter the exact current measured by the meter into AnalogRef Val (CP-463).

Set Analog Cal EN (CP-460) to “Off” (0) to disable further calibration.



Analog Input 2 (voltage):

1

10.

11.

12.

Connect the Analog Output voltage pinsto the Analog Input 2 voltage pins- pin 10to pin 5,
pin 11to pin 7 Connect avoltmeter between pins 5 and 7 with the positive lead on pin 5 (pin
7 isat common).

Set AO Made (CP-291) to “Volts’ (1).

Set Al2 Mode (CP-285) to “Volts’ (1).

Set Analog Cal Sel (CP-461) to “Al2” (2) to Select Al2 for calibration.

Set Analog Cal Ref (CP-462) to “A” (1) to select point A.

Theold calibration datawill be overwritten.

Set Analog Cal EN (CP-460) to “On” (1) to start calibration.

Adjust AO Bit Set (CP-464) until the meter reads the voltage that you want set for point A.
Thisisgeneraly your smallest (or negative) voltage point. A -12 voltsrequires about -29500
bits, -10 volts about -24500 bits, 0 volts about O bits. For -12 volts, start with about -29400
and use theincremental scroll key.

Enter the exact voltage measured by the meter into AnalogRef Val (CP-463).

Set Analog Cal Ref (CP-462) to “B” (2) to select point B.

Adjust AO Bit Set (CP-464) until the meter reads the voltage that you want use for point B.
Thisisgenerally your largest (or positive) voltage point. A +12 voltsrequires about 30100
bits, 10 volts about 25100 bits, 0 volts about O bits. For 12 volts, start with about 30000 and
use theincremental scroll key.

Enter the exact voltage measured by the meter into AnalogRef Val (CP-463).

Set Analog Cal EN (CP-460) to “Off” (0) to disable further calibration.



Analog Input 2 (current):

1

Connect a current meter between pin 9 and pin 5 with the positive lead on pin 9. Connect pin
6topin7andpin7topinil.

Set AO Mode (CP-291) to “Current” (2).
Set Al2 Mode (CP-285) to “Current” (2).
Set Analog Cal Sel (CP-461) to “Al2” (2) to Select Al2 for calibration.

Set Analog Cal Ref (CP-462) to “A” (1) to select point A.

NOTE: Theold calibration datawill be overwritten.

6.

7.

10.

11.

12.

Set Analog Cal EN (CP-460) to “On” (1) to start calibration.

Adjust AO Bit Set (CP-464) until the meter reads the current you want to set for point A.
Thisisgenerally your smallest current point. A 4 milliamp setting requires about -14450 bits,
0.5 milliamps about -24000 bitsand 1.0 milliamps about -22600. For 4 milliamps, start with
about -14300 and use the incremental scroll key.

Enter the exact current measured by the meter into AnalogRef Val (CP-463).

Set Analog Cal Ref (CP-462) to “B” (2) to select point B.

Adjust AO Bit Set (CP-464) until the meter reads the voltage that you want to set for point
B. Thisisgenerally your largest current point. A 20 milliamp setting requires about 29300
bits, 10 milliamps about 1940. For 20 milliamps, start with about 29200 and use the
incremental scroll key.

Enter the exact current measured by the meter into AnalogRef Val (CP-463).

Set Analog Cal EN (CP-460) to “Off” (0) to disable further calibration.



Cdlibrating and Scaling Al11 Together

In some applications you may know the voltage (or current) to EU representation, but you have no idea the
voltage produced by the sensor at either end point. You can ‘calibrate’ the signal directly in terms of EU by
setting the calibration references the same as the scaling references, i.e. set Al1 RA (CP-281) equal to
AnlgCal Ref A (MP-168) for this signal and set Al1 RB (CP-283) equal to Cal Ref B (MP-169) for this
signal. These two points should be discretely different from each other and should be reasonabl e estimates
for the actual voltage or current range. You would then set the EU@ Al1 RA (CP-282) and EU@ All1 RB
(CP-284) to the sensor’s operating points used during the calibration process for points A and B respectively.

1

Connect the sensor to the Al1 voltage (or current) pins. Connect pins 3 and 4 together if
using current mode.

Set Al1 Mode (CP-280) to “Volts’ (1) or “Current” (2).
Set Analog Cal Sel (CP-461) to “All” (1) to Select All for calibration.
Set Analog Cal Ref (CP-462) to “A” (1) to select point A.

NOTE: Theold calibration datawill be overwritten.

10.

11.
12.

Set Analog Cal EN (CP-460) to “On” (1) to start calibration.

Run the sensor at the operating point for calibration point A. Thisisgenerally your smallest
(or negative) voltage point (or smallest current point). Record the value of this operating
point as sensor operating point A in EU.

Enter an estimate of the voltage (or current) that the sensor is producing at this operating
point into AnalogRef Val (CP-463). Record this value as point A reference voltage (or
current) along side the sensor operating point A.

Set Analog Cal Ref (CP-462) to “B” (2) to select point B.

Run the sensor at the operating point for calibration point B. Thisisgenerally your largest (or
positive) voltage point (or largest current point). Record the value of this operating point as
point B EU.

Enter an estimate of the voltage (or current) that the sensor is producing at this operating
point into AnalogRef Val (CP-463). Record thisvalue as point B reference voltage (or
current) along side the sensor operating point B.

Set Analog Cal EN (CP-460) to “Off” (0) to disable further calibration.

Go to SCALING/SIGNAL SCALING/P1. Enter voltage (or current) that you recorded as
the point A reference voltage (or current) into Al1 RA (CP-281). Enter the sensor operating
point A (EU) that the sensor was producing during the point A calibration into EU@AI1 RA
(CP-282). Thiscould actually be atime-less unit, but is considered as EU scaling because it
assumes speed representation for the velocity loop. Enter voltage (or current) that you
recorded as the point B reference voltage (or current) into Al1 RB (CP-283). Enter the
sensor operating point B (EU) that the sensor was producing during the point B calibration
into EU@AI1 RB (CP-284).

Repeat this procedure for Al2 if necessary. Calibrate Al12 and use the corresponding Al2 parameters.
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INTRODUCTION TO
CONTROL PARAMETERS

Parameters are divided into two classifications;, Control Parameters (CP) and Monitor Parameters (MP).
This section is about Control Parameters. Monitor Parameters are explained in System Monitoring:
Monitor Parameters.

The parameters appear on the screens by a Parameter Name. The Help screenslist the parameters by both
their Parameter Name and by a numbered code, which is called the Parameter Code. The operational datais
the Parameter Value.

Parameter Name Parameter Code  Parameter Value

Monitor Parameter | Scaled Fb MP-40 0.0 (default)
Parameters =

Control Parameter | Master SP CP-210 0.0 (default)

Note: All Control Parameters are designated by asmall indicator “dot” to the left of the Parameter Name,
asit appears on a screen (unlike Monitor Parameters, which do not have asmall indicator “dot” to the left of
the Parameter Name).

The CX-1200 is pre-loaded at the factory with a complete set of default Control Parameter values. The
majority of these default settings are suitable for most applications and do not require modification.

Control Parameters allow you to enter data that is unique to your system (e.g., encoder resolution, Lead to
Follower ratios, maximum RPM, setpoints, accel eration/decel eration ramp rates) by accessing a parameter
screen and entering a parameter value. Once the Control Parameters are entered and the setup for the CX-
1200 is compl ete, the Control Parameters can be “locked out” so that they become inaccessible from the
Keypad. Thisfeature prevents an inadvertent accidental entry. For details, refer to the Keypad Lockout
screen in System Setup/Control Parameters: Setup/Keypad Lockout Setup. A synopsis of the information is
also available by referencing Keypad L ockout (M P-103) in Appendices. Appendix C.

Thefollowing sections demonstrate how to use the Control Parameter screens. These sectionsinclude:

Setup Alarmsand Limits
Scaling Blocks
Setpoints and Ramps PLC

Tuning
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SETUP

The Setup screens allow you to perform avaritey of load, save and setup functions, The“Load” parameters
alow you to load Control Parameter values and the PLC program from either the backup or from the factory
default. The“Save” parameters allow you to save the Control Parameter values and the PLC program to a
backup copy. You can customize the Status screen for your specific requirements. The Serial

Communi cations Setup screen includes parameters that configure the serial communications port. When
Keypad Lock Input is active, Control Parameter values can not be changed. The Keypad Lockout Setup
screens allow you to specify which Control Parameterswill be exempt from the lockout when the Keypad
Lockout Input is active. The Video Setup screen includes the parameters that control the screen operation.
Display Setup contrast and adjust the pixel intensity of the screen display. The Alarm Indicator Mask screen
includesthe parametersthat determine which alarms and which numerical comparator outcomeswill cause the
‘“am’ to flash in the lower-left corner of the screen. The DeviceNet setup includes Control Parameters for
DeviceNet network communications.

Caution: To avoid damage to your system, the CX-1200 must be calibrated and the motor drive set up
before you operate your system. Refer to Drive Setup / Calibration: Calibration.

The Setup screens are:

* Status Screen Setup

* Load and Save Parms
» Remote Scroll Setup

» Keypad Lock Setup

* Serial Comm Setup
 DeviceNet Setup

* Video Setup

* Alm Indicator Mask



STATUS SCREEN SETUP P1/1

You can customize the six status lines, as well asthe large number display and the E.U. line on the Status
screen.  To customize the large number display, enter thiscode of the parameter that you want displayed in
Lg Number Parm (CP-440). Use Large Number Units (CP-449) to select and customize the E.U. line that
appearsimmediately below the large number display. For each of the status lines (CP-441 through

CP-446), enter the code of the parameter that you want to appear on the corresponding line. You can enter a
“0" instatuslines 2 - 6 if you want them to remain blank. You can also access and change Control Parameters
441 through 446 while you are in the Status screen by using the Code key. For details on the Code key, refer
to the Status screen in Operator Interface: Screen Operation.

Lg Number Parm
Use Large Number Parameter (CP-440) to sel ect the parameter that displaysin the Large Number Display in the Status
screen (refer to the status screen in Operator Interface: Screen Operation. You can also use the Code key to access
and change CP-440 in the Status Screen.

Lg Number Units
Use Large Number Units (CP-449) to select the E.U. text that displays immediately below the Large Number
Display in the Status screen (refer to the status screen in Operator Interface: Screen Operation). Enter the numeric
code that identifies the E.U. for the Control Parameter displayed in the Large Number Parameter (CP-440). Refer
to CP-449 in Appendices: Appendix C for the numeric code list. The Help screen for CP-449 also contains a partial
list of numeric code options. In addition, you can also scroll through the numeric code options by accessing CP-449
with the Code key while you are in the in the Status screen.

StatusLine 1
Use StatusLine 1 (CP-441) to select the parameter that displayson thefirst line, under the Large Number Display, of the
Status screen (refer to the status screen in Operator Interface: Screen Operation). You can also use the Code key to
access and change CP-441 in the Status screen.

Status Line 2
Use Status Line 2 (CP-442) to select the parameter that displays on the second line (under the Large Number Display)
of the Status screen (refer to the status screen in Operator Interface: Screen Operation). If you want this line to
remain blank, enter a“0” in CP-442. You can also usethe Code key to access and change CP-442 in the Status screen.

Status Line 3
Use Status Line 3 (CP-443) to sel ect the parameter that displays on thethird line (under the Large Number Display) of
the Status screen (refer to the status screen in Operator Interface: Screen Operation). If you want thislineto remain
blank, enter a“0” in CP-443. You can also use the Code key to access and change CP-443 in the Status screen.

StatusLine 4
Use Status Line 4 (CP-444) to select the parameter that displays on the fourth line (under the Large Number Display) of
the Status screen (refer to the status screen in Operator Interface: Screen Operation). If you want thislineto remain
blank, enter a“0” in CP-444. You can also use the “ Code key to access and change CP-444 in the Status screen.

StatusLine 5
Use Status Line 5 (CP-445) to select the parameter that displays on thefifth line (under the Large Number Display) of
the Status screen (refer to the status screen in Operator Interface: Screen Operation). If you want thislineto remain
blank, enter a“0” in CP-445. You can also use the “ Code key to access and change CP-445 in the Status screen.

Status Line 6
Use Status Line 6 (CP-446) to select the parameter that displays sixth line (under the Large Number Display) of the
Status screen (refer to the status screen in Operator Interface: Screen Operation). |f you want this line to remain
blank, enter a“0” in CP-446. You can aso use the “Code key to access and change CP-446 in the Status screen.



LOAD & SAVE PARMS P11

The Load and Store Parameters screen includes four parameters. The “Load” parameters allow you to
load Control Parameter values and the PL.C program from either the backup or from the factory default.
The “Save’ parameters allow you to save the Control Parameter values and the PL C program to a backup
copy. The Control Parameters are located in two sections: the Main List CPs and the Block CPs. The
Main List CPs are (CP-201 through CP-494). The Block CP's are (CP-500 through CP-667). You can
load and save each section separately, or you can load and save both sections together .

Load Parms
Use L oad Parameters (CP-496) to retrieve (load) parameter values from either the factory or the default backup list.
You can specify which parameter values to load form the back up, per thelist below. Itiseasier to select the Load
Parameters val ues through the Hel p screen, however, you can enter the corresponding number directly into the Load
Parameters (CP-496). A message will flashin the error and message status bar at the bottom of the screentoindicate
the compl etion of the operation . The Load Parameters operation will not function whilethe CX-1200isin“RUN".

6 = Load Dflts BlockCP Load Factory Defaultsinto CP-500 through CP-667
5= Load Dflts Main CP Load Factory Defaultsinto CP-201 through CP-494
4= oad Dflts All Cp Load Factory Defaultsinto CP-201 through CP-667
3= Load Backup BlockCP L oad Backup into CP-500 through CP-667

2 = Load Backup Main CP L oad Backup into CP-201 through CP-494
1=_Load BackupAll Cps Load Backup into CP-201 through CP-667

0=No Change

Load PLC Prgm

Use Load PLC Program (CP-497) to retrieve (load) either the backup for the PLC program which you have saved
or the factory default PLC program. Enter “1” to load the backup PLC program or enter “2 " to load the factory
default PLC program. You can also select the one of the two values through the “Help” screen. The loaded
program is compiled and a message will flash in the error and message status bar at the bottom of the screen to
indicate the compl etion of the operation. The Load PL C Program operation will not function whilethe CX-1200isin

“RUN”.
2=_Load Dflt PLC Prg L oad Factory Default PLC program
1 ="Load Backup PLC Prg Load Backup PL C program
0=No Change

Save Parms

Use Save Parameters (CP-498) to save the current parameter values to the backup. You can specify which param-
eter values to save as backup, per the list below Either enter the corresponding number directly into the Save
Parameters (see list below) or select the Save Parameters values through the “Help” screen. A message (Saved2
BkUp) will flash in the error and message status bar at the bottom of the screen to indicate the completion of the

operation.
3=SaveBlock CP's Save CP-500 through CP-667 to Backup
2=SaveMain CP's Save CP-201 through CP-494 to Backup
1=SaveAll CP's Save CP-201 through CP-667 to Backup
0=No Change
Save PLC Prgm

Enter a“1” in Save PLC Program (CP-499) to save the current PLC program to the backup. A message (Saved2
BkUp) will flash in the error and message status bar at the bottom of the screen to indicate the completion of the
operation.

1=SavePLC Program to Backup
0=No Change



REMOTE SCROLL SETUP P11

Rmt Scroll
In Remote Scroll (CP-400), enter the number of the Control Parameter that you want the Remote Scroll Up PLC bit
(168) or the Remote Scroll Dn PLC hit (169) to increment or decrement by 1 least significant digit, at the Rmt Scroll
Rate (CP-401). To disablethefunction, set Rmt Scroll (CP-400) to“0" .

Rmt Scroll Rate
Remote Scroll Rate (CP-401) isthe number of times per second, that the Control Parameter that you entered in Rmt
Scroll (CP-400) is either incremented or decremented by 1 least significant digit , when the Remote Scroll Up PLC
bit (168) or the Remote Scroll Dn PLC hit (169) is active.



KEYPAD LOCKOUT SETUP P1/2

When Keypad Lock Input isactive, Control Parameter values can not be changed. The Keypad L ockout Setup screens
allow you to specify which Control Parameters, or blocks of Control Parameters, will be exempt from the lockout when
the Keypad L ockout Input isactive. Use KyPdLk Mask (CP-480) in conjunction with the Unlock Control Parameters
481 - 488 to specify which Control Parameters are exempt from the lockout.

KyPdLk Mask
When the keypad lockout input isactive (low), and Key Pad Lock Mask (CP-480) isset to either "0",“1",“2",“3", or
“4" then certain groupings (seelist below) of Control Parameters can be exempted (masked out) from the lockout. 1n
addition, theindividual Control Parametersthat are specified in CPs 481 through 488 are also exempt. When Key Pad
Lock Mask (CP-480) isset to“4”, then entire blocks of Control Parameters can be exempted in Unlock Block (CP-489).
If Key Pad Lock Mask (CP-480) isset to “0”, then all of the Control Parameters are locked out and non are exempt,
including CPs418-489.

4 = UnLckBIk = Block Values of the Block Selected by Unlock Block (CP-489) and the Unlocked CP’s.
3 = Blk Vals = All BlockValues (CP-540-667) and the Unlocked CP's are alowed to change.

2 = Setpnts = Setpoints (CP-210, 220, 230, 235, 240) and the Unlocked CP's are allowed to change.

1 = UnlckCP = CP's selected by the Unlock CPA - F are allowed to changed.

0 = Total Lockout (default).

Unlock CPA
Unlock Control Parameter A (CP-481) determineswhich Control Parameter can change, even when the keypad-lockout
isactive. For the Unlock Control Parameter A (CP-481) to function, KyPdLk Mask (CP-480) must be set to aval ue other
than “0” (All Lock). Enter “0” in Unlock Control Parameter A (CP-481) to disable it from selecting any Control
Parameter.

Unlock CP B (CP-482)
Unlock CP C (CP-483)
Unlock CP D (CP-484)
Unlock CP E (CP-485)
Unlock CP F (CP-486)
Unlock CP G (CP-487)
Unlock CP H (CP-488)
Control Parameters 481 - 488 are identical to each other. Refer to the description for Unlock CP A (CP-481).

KeyPad Lockout
Keypad Lockout (MP-103) displays the Keypad Lockout status. “On” indicates that the Keypad Lockout is active.
When Keypad Lockout is active, Control Parameter values can not be changed. With the exception of the Control
Parameters that are exempted by CP's 480-489, the “OFF” indicates that the Keypad Lockout is not active. When
the Keypad Lockout is not active, any Control Parameter can be changed.



KEYPAD LOCKOUT SETUP P2/2

KyPdLk Mask
When the keypad L ockout input isactive (low), and Key Pad L ock Mask (CP-480) isset to either "0",“1",“2",“3", or
“4" then certain groupings (seelist below) of Control Parameters can be exempted (masked out) from the lockout. In
addition, theindividual Control Parametersthat are specified in CPs 481 through 488 are also exempt. When Key Pad
Lock Mask (CP-480) issetto“4”, then entire blocks of Control Parameters can be exempted in Unlock Block (CP-489).
If Key Pad Lock Mask (CP-380) isset to “0”, then all of the Control Parameters are locked out and non are exempt,
including CPs 381-389.

4 =UnLckBIk = Block Values of the Block Selected by Unlock Block (CP-489) and the Unlocked CP’s.
3 = Blk Vals = All BlockValues (CP-540-667) and the Unlocked CP's are allowed to change.

2 = Setpnts = Setpoints (CP-210, 220, 230, 240) and the Unlocked CP'sare alowed to change.

1 =UnlckCP = CP's selected by the Unlock CPA - F are allowed to changed.

0 =Total Lockout.

UnlockBlock
Use Unlock Block (CP-489) to choose which block of Control Parameters are exempt from the lockout, even when
Keypad-lockout isactive. Unlock Block (CP-489) is used in conjunction with KyPdLk Mask (CP-480), which must
be setto“4”. Control Parameters 481 - 488 are also exempt when KyPdLk Mask (CP-480) issetto “4” . If Key
Pad Lock Mask (CP-480) issetto “0”, all of the Control Parameters are locked out and none are exempt, including
CPs 481-489.

KeyPad Lockout
Keypad Lockout (MP-103) displays the Keypad Lockout status. The Keypad Lockout is active when “On” is
displayed. When Keypad Lockout is active, Control Parameter values can not be changed. With the exception of
the Control Parameters that are exempted by CP's 480-489. The Keypad Lockout is not active when “OFF” is
displayed. When the Keypad Lockout is not active, any Control Parameter can be changed.



SERIAL COM SETUP P11

The Serial Communications Setup screen includes parameters that configure the serial communications port.
Each CX-1200 that is connected on the same communications link, must have a unique Device Address
(CP-470). The baud rate, frame format and record format must be consistent with other devices are
communicating with the CX-1200.

Device Address
DeviceAddress (CP-470) assignsthe serial communicationsaddressfor the CX-1200. Thisnumber should be different

from any other unitsthat are on the serial link.

Baud Rate
The Baud Rate (CP-471) determinesthe serial communicationsdatatransfer rate (seelist below) in Bits/Sec. Witha10
bit framelength, the number of Frame/Sec would be 1/10 the Baud Rate.

1 =300 bps = 300 Baud

2 =600 bps =600 Baud

3=1200 bps = 1200 Baud

4 = 2400 bps = 2400 Baud

5= 4800 bps = 4800 Baud

6 = 9600 bps = 9600 Baud (default)
7 =19200 bps = 19.2k baud

Frame Format
Frame Format (CP-472) determines the parity, the number of data bits and the number of stop hits for the serial

communications.

1=N,8,1 = No Parity, 8 databits, 1 stop bit (10 bit frame - ASCI| or Binary)
2=E,7,1 = Even Parity, 7 databits, 1 stop bit (10 bit frame-ASCI| only)

Record Format
Record Format (CP-469) determineswhich type of dataformat (seelist below) will be used for the serial communication.

3=ASClI2 2=ASCII 1=BINARY

CRC Enable
If CRC Enable (CP-468) issetto“ON” (1), you must append a CRC valueto all serial communications messagesthat are
received by the CX-1200 (See Serial Communications. Using Serial Communications). The CX-1200 checksthe CRC
value against the the message contents (excluding the* STX"), then calculatesa CRC value and appendsit to all serial
communicationsresponses. |f CRC Enable (CP-468) issetto“OFF” (0), the CX-1200will ignoreany CRC valuethatis
appended to a message and will not append a CRC value to any serial communications responses.

1=0n (Enabled) 0= Off (Disabled)



DEVICENET SETUP P1/2

The DeviceNet Setup screens include parameters to configure the DeviceNet option card for network
communications. Page 1 of the DeviceNet Setup screensincludes the Serial Number attribute of the Identity
Object and the MAC ID and Baud Rate attributes from the DeviceNet Object. Page 2 is used to enter the
eight Parameter Codes for the Assembly Queue. Refer to "DeviceNet Card Technical Manual" for more
detailed information on DeviceNet operations.

DN MAC ID
DN MAC ID isthe DeviceNet MediaAccess Control Identifier. The MAC ID isused to assign aunique identifier or
addressto each node on the network. Assignadifferent MAC ID to each CX-1200 device on the network from O to 63.

DN Baud Rate
The DN Baud Rateisthe network dataor transfer rate. Enter the number from the listing below that correspondsto the
desired baud rate:

1 =125k bps
2 =250k bps
3 =500k bps

Serial Number
Serial Number isthe serial number from the DeviceNet card in this CX-1200 controller. If the card wasfactory installed,
the Serial Number should already be entered. If the cardisbeingfield installed, enter the Serial Number from thelabel
on the card or recorded in the DeviceNet Card Technical Manual.



DEVICENET SETUP P2/2

The following parameters are used to identify the eight parameters for the 1/0 Assembly Queue.

DN Write Parm 1
Enter the number of a Control Parameter to be written to with the DeviceNet poll command inthe 1/O Assembly Queue.

DN Write Parm 2
Enter the number of a Control Parameter to be written to with the DeviceNet poll command in the I/0O Assembly
Queue.

DN Write Parm 3
Enter the number of a Control Parameter to be written to with the DeviceNet poll command in the I/O Assembly
Queue.

DN Write Parm 4
Enter the number of a Control Parameter to be written to with the DeviceNet poll command in the I/0O Assembly
Queue.

DN Read Parm 1
Enter the number of a Control Parameter or Monitor Parameter to be read with the DeviceNet poll command in the
1/0 Assembly Queue.

DN Read Parm 2
Enter the number of a Control Parameter or Monitor Parameter to be read with the DeviceNet poll command in the
1/0 Assembly Queue.

DN Read Parm 3
Enter the number of a Control Parameter or Monitor Parameter to be read with the DeviceNet poll command in the
1/0 Assembly Queue.

DN Read Parm 4
Enter the number of a Control Parameter or Monitor Parameter to be read with the DeviceNet poll Command in the
1/0 Assembly Queue.



VIDEO SETUP P11

The Video Setup screen includes the parameters that control the screen operation. Video Mode (CP-474)
allows you to change the format. Contrast Value (CP-475) allows you to adjust the intensity of the pixels. If
the screen appears too light, increase the value in Contrast Value. |If the screen appears too dark, decrease the
value. Thismay vary from screen to screen.

Video Mode
Video Mode (CP-474) determines how the LCD Screen Display will be displayed, per thelist below:

3= Standard w/Border

2 =ReverseVideo
1= Standard Video (default)

Contrast Vaue
Contrast Value (CP-475) determinesthe contrast for the LCD Screen Display. The higher values darken the pixelsand
lower valueslighten the pixels.



ALARM INDICATOR MASK P1/1

TheAlarm Indicator Mask screen includes the parameters that determine which alarms and which numerical
comparator outcomes will cause the ‘alm’ to flash in the lower-left corner of the screen. The two parameters
are bit mapped for each condition. Placea‘1’ in the bit position corresponding to the alarms or compares
that you want to activate the ‘alm’ indicator. Inthiscase, a‘Q’ inthe bit masks (or disables) the condition
from activating the ‘am’ indicator. Refer to Appendices: Appendix C for the Std Alm Msk (CP-375) and
CustAlm Msk (CP-376) bit map list.

Std Alm Msk
The Standard Alarm Mask (CP-375) allows you to mask out specific alarms so that they will not cause the ‘alm’
indicator to flash (in the lower left-hand corner of the CX-1200 screen) by entering a“0” in the corresponding bit
position. You can also activate any of these alarm conditions by entering a“1” in the corresponding bit position.
Refer to Appendices. Appendix C for the Alarm Mask (CP-375) bit map list.

CustAlm Msk
CustomAlarm Mask (CP-376) allowsyou to mask out the compare results so that they will not causethe‘am’ indicator
toflash (inthelower left-hand corner of the CX-1200 screen) by enteringa“0” inthe corresponding bit position. You
can also activate any of these compare conditions by entering a “1” in the corresponding bit position. Refer to
Appendices: Appendix C for the Compare Mask (CP-376) hit map list.
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SCALING

This section discusses the setup procedures for scaling. The CX-1200 allows you to use Engineering Units
(e.0., feet, inches, revolutions) relative to a specific time (e.g., seconds, minutes) to control and monitor your
system. The scaling screenswill walk you through the scaling of:

the frequency inputs from the lead and feedback sensors

the control output signal to the drive

the lead and follower sync offsets & non-sync phase

the lead and follower sync job sizes

the Auxiliary Analog inputs (2) and output (1) signals

the Scaled Fb (M P-40); which isthe default parameter that appears in the large number display on the
status screen

Caution: To avoid damage to your system, the CX-1200 must be calibrated and the motor drive set up before you
operate your system. Refer to Drive Setup / Calibration: Calibration.

The CX-1200 scaling screens are:

Lead

Follower

Offsets & Phase
Job Sizes

Aux Analog Input 1
Aux Analog Input 2
Aux Analog Output



—NOTES—



STANDARD SIGNALS

The Standard Signals screens consist of the Lead Frequency Input screen (page 1), the Feedback Frequency
Input screen (page 1), and the Control Output screen (page 2).

L ead Frequency I nput

The Lead Frequency Input signal is afrequency from the quadrature sensor for the lead motor. PPR FI1
(CP-261) scale the Lead Feedback signal from frequency (pulses per second, Hz) to FI1 RPM (MP-02).

Feedback Frequency I nput

The Feedback Input signal is a frequency from the quadrature sensor for the follower motor. PPR FI2 (CP-
266) scale the Follower Feedback signal from frequency (pulses per second, Hz) to FI2 RPM (MP-04).

Control Output

The Control Output Signal (CO_Sig) isthelow voltage output signal that isthe control (or command) signal
input to your drive. CO_Sig typically represents a speed command since the majority of drives operatein the
vel ocity mode.

The CO Offset (CP-273) is calibrated at the factory and generally will not need to be re-calibrated in most
applications. The CO Offset is added to the control output signal in order to zero (or balance) any offset
voltage that may be present in the output circuitry. It can be used to counteract a creep problem with the
drive, if adrive balance pot (or digital adjustment) isnot available. When operating the CO_Sigin bipolar,
unipolar or bipolar absolute mode, the CO Offset should be set to zero the CO_Sig output voltage. Refer to
Drive Setup/Calibration: Creep Calibration for more details.



LEAD / LEAD FREQUENCY P1/1

Cnt Mode FI1
Count Mode FI1 (CP-260) identifies the type of encoder that is connected to Frequency Input 1. The “Quad x4”
setting isfor aquadrature encoder that gives 4 counts per pulse and also givesdirection information. The Incremental
selection isfor asingle channel encoder, which gives 1 count per pulse but does not give direction information.

2 =Incremental
1 = Quad x4 (default)

PPR FI1
Pulses Per Revolution Frequency In 1 (CP-261) isthe number of pulsesin onerevolution of the encoder devicethat is
connected to Freguency Input 1. The value may be called Counts, Lines, or Pulses by various encoder manufacturers.
Do NOT multiply by four for quadrature encoders.

FI1 Pulses
FI1 Pulses (CP-262) is used to scale the Frequency Input 1 in EU’s and EU/Tm. Enter the number of pulses that
correspondsto the number of EU’sthat are entered in EU FI1 (CP-263).

EU FI1
EU FI1 (CP-263) isused to scalethe Frequency Input 1in EU’sand EU/Tm. Enter the number of EU'sthat corresponds
to the number of pulsesthat are entered in FI 1 Pulses (CP-262).

LdSyncPolarity
Lead Sync Polarity (CP-264) isaselection that determinesthe polarity trigger direction of the Lead Sync pulses. The
Lead Sync input can be programmed to trigger on signals going from alow to high voltage level (positive going) or
from ahigh to low voltage level (negative going).

2 =Falling edgetriggered (negative going)
1=Rising edgetriggered (positive going) (default)

Time Base

Time Base (CP-209) isthe denominator, which representsthe time (Tm) in the EU/Tm equation. The equation scales
the Frequency Inputs (FI1 and FI2) to EU/Tm.

3 = per Hour
2 = per Minute (default)
1 = per Second

FI1Hz
Freguency Input 1 Hertz (MP-01) displaysthe current frequency of the Frequency Input 1, in Hertz.

FI1 RPM

Freguency Input 1 RPM (M P-02) displaysthe current speed of the Frequency Input 1 encoder in RPM, based on PPR
FI1(CP-261).

Ld EU/Tm
Frequency Input 1 Engineering Units per Time (MP-05) displays the current speed of the Frequency Input 1 in the
Engineering Unitsper Time (EU/Tm) relativeto the PulsesFI 1 (CP-262), EU FI 1 (CP-263) and Time Base (CP-209). The
placement of the decimal point isthe same asthe placement of the decimal point in EU FI1 (CP-263).

Ld Posn
Lead Position (MP-10) displaysthe present value of the Lead Position in Engineering Units, as specified by Pulses
FI1(CP-262) and EU FI 1 (CP-263). Theplacement of the decimal point isthe same asthe placement of the decimal point
inEU FI1(CP-263).



FOLLOWER / FOLLOWER FREQUENCY P1/2

Cnt Mode FI2
Count Mode FI2 (CP-265) identifiesthe type of encoder that is connected to Frequency Input 2. The* Quad x4” setting
is a for quadrature encoder that gives 4 counts per pulse and aso gives direction information. The Incremental
selection isfor asingle channel encoder which gives 1 count per pulse but does not give direction information.

2 =Incremental
1= Quad x4 (default)

PPR FI2
Pulses Per Revolution FI2 (CP-266) isthe number of pulsesthat are produced during one revol ution of the encoder (or
motor or any other rotating part of your machine) that is connected to Frequency Input 2. Thisvalueisonly used to
calculate RPM information for FI2 RPM (MP-04).

FI2 Pulses
Frequency Input 2 Pulses (CP-267) is used to scale the Frequency Input 2 in EU’s and EU/Tm. Enter the number of
pulsesthat correspondsto the number of EU’sthat are entered in EU FI2 (CP-268).

EU FI2
EU Frequency Input 2 (CP-268) is used to scale the Frequency Input 2 in EU’sand EU/Tm. Enter the number of EU's
that corresponds to the number of pulsesthat are entered in FI2 Pulses (CP-267).

FbSyncPolarity
Feedback Sync Polarity (CP-269) is a selection that determines the polarity trigger direction of the Feedback Sync
pulses. The Feedback Sync input can be programmed to trigger on signals going from alow to high voltage level
(positive going) or from ahigh to low voltage level (negative going).

2 =Falling edgetriggered (negative going)
1=Rising edgetriggered (positive going) (default)

Time Base
TimeBase (CP-209) isthe denominator, which representsthetime (Tm) in the EU/Tm equation. The equation scalesthe
Frequency Inputs (FI1 and FI2) to EU/Tm.

3 = per Hour
2 = per Minute (default)
1 = per Second

FI2 Hz
Frequency Input 2 Hz (MP-03) displaysthe current frequency of the Frequency Input 2, in Hertz.

FI2 RPM
Frequency Input 2 RPM (MP-04) displaysthe current speed of the Frequency Input 2 encoder in RPM, based on PPR
F12 (CP-266).

Fb EU/Tm
Frequency Input 2 Engineering Units per Time (MP-06) displays the current speed of the Frequency Input 2in the
Engineering Units per Time (EU/Tm) relativeto the Pulses FI 2 (CP-267), EU FI2 (CP-268) and Time Base (CP-209). The
placement of the decimal point isthe same asthe placement of the decimal pointin EU FI2 (CP-268).

Fb Posn
Feedback Position (MP-20) displays the present val ue of the Feedback Position in Engineering Units, as specified by
Pulses FI2 (CP-267) and EU FI2 (CP-268). The placement of the decimal point is the same as the placement of the
decimal pointin EU FI2 (CP-268).



FOLLOWER / CONTROL OUTPUT P2/2

CO Mode
Control Output Mode (CP-270) affects the range of Control Output (CO_Sig) analog signal sent out to the
drive.

3 =Unipolar Reversible
2 =Bipolar (default)
1 = Unipolar

CO Max Volts
Control Output Maximum Volts (CP-271) sets the upper limit on the voltage sent to the drive. Bipolar operation
assumes plus or minus this value. It should be set equal, or lower, than the input specifications of the drive.

CO Pirty
Control Output Polarity (CP-272) determineswhether apositive, or negative, signal voltagewill operatethedriveinthe
forward direction, under the most basic normal operation.

2 = Negated (neg=fwd)
1 = Normal (pos=fwd) (default)

CO Offset
Control Output Offset (CP-273) adjustsfor small variationsin the specifications of certain | C deviceson thisparticular
controller board. Usually avery small number, it servesto true up the 0 volts end point of the output voltage scale. It
is preset at the factory, and should not need field adjustments.

CO Volts
Control Output Volts (MP-37) displaysthe present value, in volts, of the Control Output (CO_Sig) signal to thedrive.
It isthe combination of FeedFwd (MP-35) plus Trim Out (M P-36).

CO Bits
Control Output Bits (MP-38) displays the present value, in DAC bits, of the Control Output (CO_Sig) signal to the
drive. CO Bitsisthe CO Volts (MP-37) expressed in DAC bits.

CO Max Bits
Control Output Maximum Bits (M P-39) reflectsthe maximum allowed output in units of DAC bits. Thevalueof CO Max
Volts (CP-271) determinesthis parameter, based on the conversion of 32767 bits=15VDC.



OFFSETS & PHASE P1/2

LdOfstSource

L ead Offset Source (CP-207) identifiesthe source of the L ead Sensor Offset, which may be used to set adistance offset
to the lead position. Lead Offset Sources are:

3 =Anaog Input 2
2 =Anaog Input 1
1=LdSnsrOfst (CP-341) (default)

FbOfstSource

Follower Offset Source (CP-208) identifies the source of the Follower Sensor Offset, which may be used to set a
distance offset to the follower position. Follower Offset Sources are:

3 =Anaog Input 2
2 =Anaog Input 1
1 = FbSnsrOfst (CP-351) (default)

PhaseSource

Phase Source (CP-356) identifies the source of the Non-Sync Phase, which may be used to set a distance offset to the
non-sync follower position. Phase Sources are:

3 =Anaog Input 2
2 =Anaog Input 1
1 = NonSyncPhase (CP-357) (default)

LdNetOf st

Lead Net Offset (MP-15) displaysthe resultant Net-Offset applied to the lead position after considering the LdSnsrDist
(CP-340) and the LdSnsrOfst (CP-341) values. LdNetOfst (MP-15) isthefinal resultant offset insidealead job size.

FbNetOf st

Follower Net Offset (MP-25) displays the resultant Net-Offset applied to the follower position after considering the
FbSnsrDist (CP-350) and the FbSnsrOfst (CP-351) values. FbNetOfst (MP-25) is the final resultant offset inside a
follower job size.

SyncHgDif
Sync Flag Difference (MP-29) displaysthe difference, in Follower EU’s, between the position of the Lead and Follower
sync pulses.



OFFSETS & PHASE P2/2

Ld Posn
L ead Position (MP-10) displaysthe present value of the L ead Position in Engineering Units, as specified by PulsesFI1
(CP-262) and EU FI1 (CP-263). The placement of the decimal point isthe same asthe placement of the decimal pointin
EU FI1(CP-263).

LdSnsrDist
L ead Sensor Distance (CP-340) may be used to inform the CX-1200 of the distance from the critical contact point to the
Lead Sync sensor. Applied to the lead position only during sync pulse acceptance into the control algorithm.

LdSnsrOfst
Lead Sensor Offset (CP-341) may be used to set a distance offset to the lead position. This offset becomes effective
immediately upon entry. Valuesentered will rollover at ajob size, or beresolved to bewithinajob size.

LdNetOf st
Lead Net Offset (MP-15) displaysthe resultant Net-Offset applied to the lead position after considering the LdSnsrDist
(CP-340) and the LdSnsrOfst (CP-341) values. LdNetOfst (MP-15) isthefinal resultant offset insidealead job size.

Fb Posn
Feedback Position (M P-20) displaysthe present value of the Feedback Position in Engineering Units, as specified by
Pulses FI2 (CP-267) and EU FI2 (CP-268). The placement of the decimal point is the same as the placement of the
decimal pointin EU FI2 (CP-268).

FbSnsrDist
Follower Sensor Distance (CP-350) may be used to inform the CX-1200 of the distance from thecritical contact point to
the Follower Sync sensor. Applied to the follower position only during sync pulse acceptance into the control
algorithm.

FbSnsrOfst
Follower Sensor Offset (CP-351) may be used to set a distance offset to the follower position. This offset becomes
effectiveimmediately upon entry. Valuesentered will rollover at ajob size, or beresolved to bewithin ajob size.

FbNetOf st
Follower Net Offset (MP-25) displays the resultant Net-Offset applied to the follower position after considering the
FbSnsrDist (CP-350) and the FbSnsrOfst (CP-351) values. FbNetOfst (MP-25) is the final resultant offset inside a
follower jobsize.

NonSyncPhase
Non-Sync Phase (CP-357) may be used to set a distance offset to the non-sync follower position. This phase offset
becomes effective immediately upon entry.

SyncHgDif
Sync Flag Difference (MP-29) displaysthe difference, in Follower EU’s, between the position of the L ead and Follower
sync pulses.



JOB SIZES P11

Sync Maode
Sync Mode (CP-203) sel ectsthe a gorithm to be used when RUN Mode (CP-202) is set for Follower or Inverse Follower.
0= Non-Sync Mode the position follower only, sync pulses are ignored by the control algorithm. 1 = Fixed Mode the
follower setpoint isthe ratio/scale factor. 2 = Trend Mode the follower setpoint is altered by the control algorithm to
allow for continuously changing job sizes. 3= Learn Modelearnsthe job spaces and the scal e factor, also modifiesthe
follower setpoint.

3=Learn
2=Trend

1= Fixed (default)
0 = Off

LdSyncDvd
Lead Sync Divide (CP-205) can be used to reduce the sync rate of the CX-1200 for those processes that may need the
maximum sync rate of 20 pulsesper second. Thelead sync pulsesaredivided by the LdSyncDvd (CP-205) value before
being submitted to the synchronization routine.

FbSyncDvd
Feedback Sync Divide (CP-206) can be used to reduce the sync rate of the CX-1200 for those processes that may need
the maximum sync rate of 20 pulses per second. The follower sync pulses are divided by the FbSyncDvd (CP-206)
value before being submitted to the synchronization routine.

LdSyncBand
Lead Sync Band (CP-335) setsa“dead-band” around the sync-mark position to allow for irregular sync marks. If the
actual sync pulse occursinsidethis* dead-band”, the CX-1200 will presumean “in-sync” status, and therefore make no
sync-correction. A sync correction will be made if the sync pulse occurs outside thisband. The band is defined as
the value entered.

FbSyncBand
Feedback Sync Band (CP-336) setsa" dead-band” around the sync-mark position to allow for irregular sync marks. If
the actual sync pulse occurs inside this “dead-band”, the CX-1200 will presume an “in-sync” status, and therefore
make no sync-correction. A sync correction will be made if the sync pulse occurs outside this band. The band is
defined as + the value entered.

LdJbSzAct
Lead Job SizeActive (MP-14) displaysarunning average value of thelast 16 qualifying lead job sizes determined by the
Lead Frequency and Lead Sync inputs. Displayed in EU’s. Thisis the job size currently being used by the control
algorithm.

FbJbSzAct
Follower Job Size Active (MP-24) displays arunning average value of the last 16 qualifying follower job sizes deter-
mined by the Follower Frequency and Follower Sync inputs. Displayed in EU’s. Thisisthe job size currently being
used by the control algorithm.

ScaleFactor
Scale Factor (MP-41) displaysthe cal cul ated ratio between the L dJbSzAve (M P-13) and the FbJbSzAve (MP-23). This
may be different than the scale factor actually being used by the control agorithm.



—NOTES—



AUX ANALOG SIGNALS

The Aux Analog Signals screens consist of the Input 1 screen, the Input 2 screen and the Output screen.

Input 1

TheAuxiliary Analog Input 1 signal (Al1) can be used as a sensor offset to the Lead signal in Lead plus
Offset applications, sensor offset to the Follower signal in Follower plus Offset applications or as the Phase
signal in the Non-Sync Feedback + Phase. Thisis selectable through LdOfstSource (CP-207), FbOfstSource
(CP-208) and Phase Source (CP-356).

Go to the Scaling/Aux Analog Input 1 screen. All RA (CP-281), EU@AIL1 RA (CP-282), Al1 RB (CP-283)
and EU@AI1 RB (CP-284) scalethe Auxiliary Analog Input 1 signal from volts or milliampsto EU.

To scalethe Auxiliary Analog Input 1 signal in terms of EU, you must first determine the Engineering Units
that are relevant to your application and determine how this signal isused. If used as an offset in offset
applications, this signal istypically scaled to the same EU representation as the chosen Feedback. For
example, your EU ‘speed’ representation for this signal may be in RPM, feet/minute, inches/second, or pages
per second.

Once you determine the EU representation for this signal, you need to scale the input voltage (or current) by
means of alinear two point method. Typically, the two points (A and B) are chosen as the endpoints of the
range of operation - the minimum and maximum voltage (or current) and the minimum and maximum EU.
Thetwo points also determine the ‘ polarity’ of the signal by defining either a positive or negative slope.
Enter areference voltage (or current) for point A into Al1 RA (CP-281). Enter the EU that corresponds to
this voltage (or current) into EU@AIL RA (CP-282). Enter a different reference voltage (or current) for
point B into Al1 RB (CP-283) and the corresponding EU into EU@AIL1 RB (CP-284).

For example, a pot might be used to add the sensor offset to alead frequency. Your Lead is scaled for Feet/
min. The supply voltage on the pot is +10 volts. You want the midpoint (5 volts) to represent “0” EU (Feet/
min). A voltage measurement of 10 volts needs to increase the speed by 100 Feet/min and a voltage
measurement of “0” volts needs to decrease the speed by 100 Feet/min. Enter “0” into Al1 RA (CP-281)
and -100 into EU@AI1 RA (CP-282). Enter 10 into Al1 RB (CP-283) and 100 into EU@AI1 RB (CP-284).
Al1 Mode (CP-280) should be set to volts (1).

The scaled range of the Analog Input 1 signal (e.g., 0 to 10 volts) should be similar to that at which the input
was calibrated. Go to the Device TestsAux Analog Tests/P3 screen and select the signal with Analog Cal
Sel (CP-461). Do not enable calibration. Thetwo points for calibration should be displayed at the bottom of
this screen in AnlgCal Ref A (MP-168) and AnlgCal Ref B (MP-169). Verify that the calibration range is the
same range as the operating range. If not, recalibrate the input signal. Refer to Drive Setup-Calibration:
Calibration for additional details.

There may be instances where you do know the voltage (or current) to EU representation, but you have no
idea the voltage produced by the sensor at either end point. You can ‘calibrate’ the signal directly in terms of
EU by setting the calibration references the same as the scaling references, i.e. set Al1 RA (CP-281) equal
to AnlgCal Ref A (MP-168) for this signal and set Al1 RB (CP-283) equal to AnlgCal Ref B (MP-169) for
thissignal. These two points should be discretely different from each other and should be reasonable
estimates for the actual voltage or current range. Now you can perform the calibration procedure with the
sensor connected to thisinput. Enter you estimates for Al1 RA and Al1 RB into AnalogRef Val (CP-463)
for the two points of operation/calibration. Enter the EU corresponding to these two pointsinto EU@AIL1 RA
and EU@AI1 RB after the calibration is completed. Refer Drive Setup/Calibration: Calibration for
additional details. For the formulasfor the Auxiliary Analog Input 1 calculations, refer to Appendices:
Appendix B.



Input 2

TheAuxiliary Analog Input 2 signal (Al2) can be used as a offset to the Lead signal in Lead plus Offset
applications, offset to the Follower signal in Follower plus Offset applications or asthe Phase signal in the
Non-Sync Feedback + Phase. Thisis selectable through LdOfstSource (CP-207), FbOfstSource (CP-208)
and Phase Source (CP-356).

Go to the Scaling/Aux Analog Input 2 screen. Al2 RA (CP-286), EU@AI2 RA (CP-287), Al2 RB (CP-288)
and EU@AI2 RB (CP-289) scalethe Auxiliary Analog Input 2 signal from volts or milliampsto EU

To scalethe Auxiliary Analog Input 2 signal in terms of EU, you must first determine the Engineering Units
that are relevant to your application and determine how this signal isused. If used as an offset in offset
applications, this signal istypically scaled to the same EU representation as the chosen Feedback. For
example, your EU ‘speed’ representation for thissignal may be in RPM, feet/minute, inches/second, or pages
per second.

Once you determine the EU representation for this signal, you need to scale the input voltage (or current) by
means of alinear two point method. Typically, the two points (A and B)are chosen as the endpoints of the
range of operation - the minimum and maximum voltage (or current) and the minimum and maximum EU.
The two points also determine the ‘ polarity’ of the signal by defining either a positive or negative slope. Enter
areference voltage (or current) for point A into Al2 RA (CP-286). Enter the EU that corresponds to this
voltage (or current) into EU@AI2 RA (CP-287). Enter adifferent reference voltage (or current) for point B
into Al2 RB (CP-288) and the corresponding EU into EU@AI2 RB (CP-289).

For example, a pot might be used to add an offset to alead frequency. Your Lead is scaled for Feet/min.
The supply voltage on the pot is +10 volts. You want the midpoint (5 volts) to represent “0” EU (Feet/min).
A voltage measurement of 10 volts needs to increase the speed by 100 Feet/min and a voltage measurement
of “0” volts needs to decrease the speed by 100 Feet/min. Enter “0” into Al12 RA (CP-286) and -100 into
EU@AI2 RA (CP-287). Enter 10 into Al12 RB (CP-288) and 100 into EU@AI2 RB (CP-289). Al2 Mode
(CP-285) should be set to voalts (1).

The scaled range of the Auxiliary Analog Input 2 signal (e.g., 0 to 10 volts) should be similar to that at which
the input was calibrated. Go to the Device TestsyAux Analog Tests/P3 screen and select the signal with
Analog Cal Sel (CP-461). Do not enable calibration. The two points for calibration should be displayed at the
bottom of this screen in AnlgCal Ref A (MP-168) and AnlgCal Ref B (MP-169). Verify that the calibration
range is in the same range as the operating range. If not, recalibrate the input signal. Refer to Drive Setup/
Calibration: Calibration for additional details.

There may be instances where you do know the voltage (or current) to EU representation, but you have no
idea the voltage produced by the sensor at either end point. You can ‘calibrate’ the signal directly in terms of
EU by setting the calibration references the same as the scaling references, i.e. set Al2 RA (CP-286) equal
to AnlgCal Ref A (MP-168) for this signal and set Al2 RB (CP-288) equal to AnlgCal Ref B (MP-169) for
thissignal. These two points should be discretely different from each other and should be reasonable
estimates for the actual voltage or current range. Now you can perform the calibration procedure with the
sensor connected to thisinput. Enter you estimates for Al2 RA and Al2 RB into AnalogRef Va (CP-463) for
the two points of operation/calibration. Enter the EU corresponding to these two pointsinto EU@AI2 RA
and EU@AI2 RB after the calibration is completed. Refer to Drive Setup/Calibration: Calibration for
additional details. For the formulasfor the Auxiliary Analog Input 2 calculations, refer to Appendices:
Appendix B.



AUX ANALOG INPUT 1 /ANALOG INPUT 1 P1/1

All Mode
Analog Input 1 Mode (CP-280) identifies the mode of operation and the calibration that are used for the Auxiliary
Board Analog Input 1 signal.

2 = Current
1=Voltage (default)

Al1 RA
Analog Input 1 Reference A (CP-281) isused to scalethe Auxiliary Board Analog Input 1in EU. Enter the valuefor
reference point A that correspondsto the EU that are entered in EU@AI1 RA (CP-282).

EU@AIL RA
EU @Analog Input 1 ReferenceA (CP-282) isused to scalethe Auxiliary Board Analog Input 1in EU. Enter the number
of EU for point A that correspondsto the reference value that isentered in Al1 RA (CP-281).

Al1 RB
Analog Input 1 Reference B (CP-283) isused to scale the Auxiliary Board Analog Input 1in EU. Enter the valuefor
reference point B that correspondsto the EU that are entered in EU@AI1 RB (CP-284).

EU@AI1 RB
EU@AnNaog Input 1 Reference B (CP-284) isused to scalethe Auxiliary Board Analg Input 1in EU. Enter the number
of EU’sfor point A that correspondsto the reference value that isentered in Al1 RB (CP-283).

Al1Bits
Analog Input 1 Bits (MP-160) displaysthe present valuein ADC bits of Auxiliary Board Analog Input 1 signal.

AllSigna
Analog Input 1 Signal (MP-161) displaysthe present value of theAuxiliary Board Analog Input 1 signal in either volts
or milliamps relative to which setting (volts or current) has been entered in Al1 Mode (CP-280).

Al1 EU
Analog Input 1 EU (MP-162) displaysthe present value of theAuxiliary Board Analog Input 1 signal in Engineering
Units(EU) asrelativetotheAl1 RA (CP-281), EU@AI1 RA (CP-282), Al1 RB (CP-283) and EU@AI1 RB (CP-284). The
placement of the decimal point isthe same asthe placement of the decimal point in EU@AI1 RA (CP-282).



AUX ANALOG INPUT 2/ANALOG INPUT 2 P1/1

Al2 Mode
Analog Input 2 Mode (CP-285) identifiesthe mode of operation and the calibration that are used for the Auxiliary Board
Analog Input 2 signal.

2=Current
1=Voltage (default)

Al2 RA
Analog Input 2 Reference A (CP-286) isused to scaletheAuxiliary Board Analog Input 2in EU. Enter theAnalog Input
2 signal valuefor reference point A that correspondsto the EU that are entered in EU@AI2 RA (CP-287).

EU@AI2 RA
EU @Anaog Input 2 ReferenceA (CP-287) isused to scaletheAuxiliary Board Analog Input 2in EU. Enter the number
of EU/T sfor point A that correspondsto the reference valuethat is entered in Al12 RA (CP-286).

Al2 RB
Analog Input 2 Reference B (CP-288) isused to scalethe Auxiliary Board Analog Input 2in EU/Tm. Enter theAnalog
Input 2 signal valuefor reference point B that correspondsto the EU'sthat are entered in EU@A12 RB (CP-289).

EU@AI2 RB
EU at Analog Input 2 Reference B (CP-289) isused to scaletheAuxiliary Board Analog Input 2in EU. Enter the number
of EU for point B that correspondsto the reference valuethat isentered in Al12 RB (CP-288).

Al2 Bits
Analog Input 2 Bits (MP-163) displaysthe present valuein ADC bits of Auxiliary Board Analog Input 2 signal.

Al2 Signa
Analog Input 2 Signal (MP-164) displaysthe present value of the Auxiliary Board Analog Input 2 signal in either volts
or milliamps, relative to which setting (voltsor current) has been entered in Al2 Mode (CP-285).

Al2 EU
Analog Input 2 EU (MP-165) displaysthe present value of the Auxiliary Board Analog Input 2 signal in Engineering
Units (EU) relativeto the Al12 RA (CP-286), EU@AI2 RA (CP-287), Al12 RB (CP-288) and EU@AI2 RB (CP-289). The
placement of the decimal point isthe same asthe placement of the decimal pointin EU@AI2 RA (CP-286).



AUX ANALOG OUTPUT /ANALOG OUTPUT PV1

AO Mode
Analog Output Mode (CP-291) identifies the mode of operation and calibration that are used for the Auxiliary Board
Analog Output signal.
2 = Current
1=Voltage (default)
AO RA
Analog Output Reference A (CP-292) scalesthe Auxiliary Board Analog Output from the units of the selected param-
eter to the units of the output, generally measured in volts or milliamps.

Va@AO RA
Value @ Anal og Output Reference A (CP-293) scalesthe Auxiliary Board Analog Output from the units of the selected
parameter to the units of the output; generally measured in volts or milliamps. Enter the parameter value that corre-
spondsto AO RA (CP-292).

AO RB
Analog Output Reference B (CP-294) scalesthe Auxiliary Board Anal og Output from the units of the sel ected param-
eter to the units of the output; generally measured in volts or milliamps. Enter the parameter value that corresponds
toVAL@AORB (CP-295).

Va@AO RB

Value at Analog Output Reference B (CP-295) scalesthe Auxiliary Board Analog Output from the units of the selected
parameter to the units of the output, (generally measured in volts or milliampere). Enter the parameter value that

corresp

AO Parameter
Analog Output Parameter (CP-290) identifiesthe Monitor or Control Parameter that is used for the Auxiliary Analog
Output. When the Analog Output Parameter (CP-290) issetto“0”, thevalue of AO DIRECT (CP-365) isused asthe
output.

NOTE: Thefollowing Monitor and Control Parametersare not available for the Analog Output Parameter (CP-290):

MP-17 ....... AnlgCal Ref A
MP-18........ AnlgCal Ref B

MP-22 .......... COMax Bits
MP-23..... CODAC Range
MP-24 ................. AOBits
MP-25............. AO Signa
MP-26 ......ccceevrenne DI7.0
MP-27 .....covvern. DI 15.8
MP-29 ... KeyPad L ockout
MP-38.............. LdEU/MTmM
MP-45.............. Cntrl Loop

CP290 ....... AQO Parameter

AO Direct
Analog Out Direct (CP-465) isthe value output (in volts or milliamps) at the Auxiliary Analog Board's anal og output
when the AO Parameter (CP-290) issettoa“0”.

AO Bits
Analog Output Bits (MP-166) displaysthe present value, in DAC Bits, of the Auxiliary Analog Output.

AO Signa
Analog Output Signal (MP-167) displaysthe present value, in either voltsor milliamps of the Auxiliary Anal og Output,
relativeto AO Mode (CP-291).



—NOTES—



SETPOINTSAND RAMPS

This section discusses the setup procedures for setpoints and ramps. The setpoint determines the speed at
which you want your drive to operate when the CX-1200 isin the “Run” mode. The setpoint can be a speed
(ft/min), aratio (Follower to Lead) or a setting that is relative to other factors, such as a dancer position.
The CX-1200 can berunin:

* Inverse Follower Mode
* Follower Mode

» Master Mode

 Direct Mode

Use the “Run Modes’ screen to select the mode of operation (e.g., Inv Follower, Follower, Master, Direct) as
well asto select the Sync mode (e.g., Off, Fixed, Trend or Learn). Once you have selected the mode of
operation, then use the corresponding screen (e.g., Master, Follower, Direct) to specify how that mode will
operate.

Caution: To avoid damage to your system, the CX-1200 must be calibrated and the motor drive set up before
you operate your system. Refer to Drive Setup / Calibration: Calibration.

The CX-1200 setpoint and ramps setup screens are:

* Run Modes

» Master

* Follower

* Run Ramps

* Stop Ramp

* Jog SP & Ramps

* Direct SP & Ramps



RUN MODES PV1

There are four modes of operation; the Inverse Follower Mode, the Follower Mode, the Master Mode, and the Direct
Mode. Use Run Maode (CP-202) to enter the mode of operation that you want to use when your systemisin“Run”. The
setpoints that correspond to these four modes of operation are; the Master Setpoint (CP-210), the Follower Setpoint
(CP-220), and the Direct Setpoint (CP-230). Only one of these setpointsis active at any onetime. The active setpointis
determined by the mode of operation that you select in Run Mode (CP-202). The active Setpoint will also appear asthe
Setpoint X (CP-201).

The Master Mode is generally used to control the speed of asingle drive, but it can also be used to control the Master
(Lead) speed of an entire process line.

The Follower Mode is generally used to control the ratio of one drive to another.

The Direct Modeis used for direct control of the value of CO Volts (MP-37) and consequently the voltage at CO Sig (J3,
pin1). TheDirect Modeis generally used as a diagnostic tool. However, the Direct Mode can also be used to set the
drive's operating speed directly by simulating a pot.

Theresult of either the Master Mode or the Follower Mode calculation is displayed in Scaled Ref (MP-30). The Scaled
Ref (MP-30) isthe reference speed in Engineering Units per time (EU/Tm). The Direct Mode caluclation isnot displayed
in Scaled Ref (MP-30) because the Direct Mode forces the CO Sig to match the Direct Setpoint (CP-230).

Run Mode
Run Mode (CP-202) sets the mode of operation and the subsequent Setpoint, that are used when your system isin
“Run”. The Setpoint and mode of operation combined, determine the Reference Speed and, if applicable, the Refer-
ence Position. The modes of operation are:

4 = Inv Foll Mode

3 = Follower Mode

2 = Master Mode (default)
1 = Direct Mode

Sync Maode
Sync Mode (CP-203) sel ectsthe a gorithm to be used when RUN Mode (CP-202) is set for Follower or Inverse Follower.
0= Non-Sync Mode the position follower only, sync pulses are ignored by the control algorithm. 1 = Fixed Mode the
follower setpoint isthe ratio/scale factor. 2 = Trend Mode the follower setpoint is altered by the control algorithm to
allow for continuously changing job sizes. 3=Learn Modelearnsthe job spaces and the scal e factor, also modifiesthe
follower setpoint.

3=Learn
2=Trend
1=Fixed
0 = Off (default)



MASTER/MASTER SETPOINT P1/1

The Master SP (CP-210) is the desired master speed (e.g., feet/minute) at which you want you system to
operate. The ScaledRef (MP-30) is equal to the Master SP (CP-210) when the CX-1200isin “Run”. The
operating speed is determined directly by the Parameter Value that isin the Master SP (CP-210). The
Master SP (CP-210) is represented in EU/Tm.

The equation that governs this mode of operating is:
Scaled Ref {MP-30} = Master SP { CP-210}

Use the Max SP Mstr (CP-211) and Min SP Mstr (CP-212) to determine the maximum and minimum value
that can be entered into Master SP (CP-210). The Max SP Mstr (CP-211) and the Min SP Mstr (CP-212)
define the range for positive and negative values ( i.e. they are magnitude limits).

Run Mode
Run Mode (CP-202) sets the mode of operation and the subsequent Setpoint, that are used when your system isin
“Run”. The Setpoint and mode of operation combined, determine the Reference Speed and, if applicable, the
Reference Position. The modes of operation are:

4 = Inv Foll Mode

3 = Follower Mode

2 = Master Mode (default)
1 = Direct Mode

Master SP

Master Setpoint (CP-210) isthe speed at which you want your system to operate (while in Run) when the Run Mode
(CP-202) issetto"2" (Master Mode).

Min SP Mstr

Minimum Setpoint Master (CP-212) isalower limit tothe Master SP (CP-210). It will prevent lower entriesin Master SP
(CP-210).

Max SP Mstr

Maximum Setpoint Master (CP-211) isan upper limit to the Master SP (CP-210). It will prevent higher entriesin Master
SP(CP-210).



FOLLOWER

Use the Follower modeto follow an external signal at aratio that you will most likely define. The Follower
SP (CP-220) sets the ratio at which the follower will operate with respect to the Lead. The Ratio isthe
desired Feedback EU/Tm per Lead EU/Tm in velocity mode of operation.

Ratio = Follower speed (feet/min. of the follower)
Lead speed (feet/min. of the lead)

The Ratio is set by the Follower SP (CP-220), the Ratio can be considered to be equal to the Follower SP.

ScaledRef = FIIRPM * Follower SP* EU FI2 * PPR FI2
Time Base * Pulses FI2

When the RUN Maode (CP-202) is set to “4” (Inverse Follower), the Ratio can be considered to be equal to
1/Follower SP.

The Max SP Fol (CP-221) and Min SP Fal (CP-222) determine the maximum and minimum value that can be
entered into Follower SP (CP-220). They define the range for both positive and negative values; they are
magnitude limits.



FOLLOWER/FOLLOWER SETPOINT P1/1

Run Mode
Run Mode (CP-202) sets the mode of operation and the subsequent Setpoint, that are used when your systemisin
“Run”. The Setpoint and mode of operation combined, determine the Reference Speed and, if applicable, the
Reference Position. The modes of operation are;

4 = Inv Foll Mode

3 = Follower Mode

2 = Master Mode (default)
1 = Direct Mode

Sync Maode
Sync Mode (CP-203) selectsthe a gorithm to be used when RUN Mode (CP-202) is set for Follower or Inverse Follower.
0= Non-Sync Mode the position follower only, sync pulses are ignored by the control algorithm. 1 = Fixed Mode the
follower setpoint isthe ratio/scale factor. 2 = Trend Mode the follower setpoint is atered by the control algorithm to
allow for continuously changing job sizes. 3= Learn Modelearnsthe job spaces and the scale factor, also modifiesthe
follower setpoint.

3=Learn
2=Trend
1=Fixed
0 = Off (default)

Follower SP
Follower Setpoint (CP-220) isthe speed at which you want your system to operate (whilein Run) when the Run Mode
(CP-202) issetto"3” (Follower Mode).

Min SP Fol
Minimum Setpoint Follower (CP-222) isalower limit to the Master SP (CP-210). It will prevent lower entriesin Master
SP(CP-210).

Max SP Fol
Maximum Setpoint Master (CP-221) is an upper limit to the Follower SP (CP-220). It will prevent higher entriesin
Follower SP(CP-220).



RUN RAMPS

Since the ramp generator controls the rate of change of the velocity command, the velocity command is
referred to as the ramped reference speed. The ramped reference speed is displayed in RampedRef (MP-
31). When the ScaledRef (MP-30) speed changes, the rate of change in the RampedRef (MP-31) speed is
limited by the acceleration and decel eration rates that you specify. You can specify theratesfor “Run”, “R-
Stop”, “H-Stop”, "Direct" and “ Jog” independently.

Ramps may be used in each of the following situations:
1 The application requires slow starting and stopping to prevent product damage.
2. Minimize stress on your system during starting and stopping.
3. Minimize the overshoot of the response to step changes in the ScaledRef (MP-30).
4. Filter out high frequency components of the ScaledRef (MP-30) signal.

5. Keep the drive out of current limit (saturation) and thus maintain the linear properties of the
drive. The control loop will perform better and operate more predictably.

Your drive's capacity should not be exceeded under normal operating loads. If you use acceleration ratesin
excess of your drive's potential, then overshoot can occur. However, if the Lead in follower applications
provides adequate ramps, you can set the Acl Tm RUN (CP-301) or Dcl Tm RUN (CP-303) to “0.5" or use
Ramp Thd (CP-305). The Ramp Thd (CP-305) allows the ramp for large changes in the ScaledRef (MP-30)
and bypasses the ramp for small or gradual changes. The ramp generator can be stopped in progress or
bypassed through the PLC or by Cntrl Latch (CP-477).

Set the acceleration rate for the ramps by defining a reference speed for the ramps in Ref Ramps (CP-300).
The acceleration rate can also be entered directly in Acl Rt RUN (CP-302), although you must also enter a
valid reference speed in Ref Ramps (CP-300). This reference speed is generally the operating line speed.
When you enter an acceleration timein Acl Tm RUN (CP-301), the CX-1200 automatically calculates the
acceleration rate. Inversely, if you enter the acceleration rate in Acl Rt RUN (CP-302), the CX-1200
automatically calculates the acceleration time. The deceleration time and deceleration rate operate in the
same way. When you enter a new reference speed, the CX-1200 automatically calculates the acceleration
and deceleration times and preserves the given rates. The acceleration rate is defined by:

acceleration rate = _reference speed (EU/Tm)
acceleration time (Seconds)

Likewise, the deceleration rateis defined by:

deceleration rate = _reference speed (EU/Tm)
decel eration time (Seconds)




RUN RAMPS P 1/1

The Run Ramps parameters determine the accel eration and deceleration rates that are used during RUN.
The Ref Ramps (CP-300) is the reference speed in EU/Tm used to define the RUN ramps. Acl Tm RUN
(CP-301) isthetime it would take to accelerate from “0” to the Ref Ramps (CP-300) speed. The Acl Rt
RUN (CP-302) is the acceleration rate in EU/Tm/Sec. Dcl Tm RUN (CP-303) is the time it would take to
decelerate from the reference speed to “0” speed. The Dcl Rt RUN (CP-304) isthe deceleration rate in EU/
Tm/Sec. Note that there are separate parameters that define the deceleration rates that are used for “H-
Stop” and "R-Stop.

Ref Ramps
Theacceleration rate for the application selected are determined by the Acl Tm RUN (CP-301) and the Ref Ramps (CP-
300). Thedeceleration rate (from afaster speed to aslower speed) for the application selected, are determined by the
Dcl Tm RUN (CP-303) and the Ref Ramps (CP-300).

Acl Tm RUN

Acceleration Time RUN (CP-301) isthetime that it takes to accelerate from 0 to the Ref Ramps (CP-300). Timeis
consistant with Ref Ramps (CP-300) and Acl Rt RUN (CP-302).

Acl Rt RUN

Acceleration Rate RUN (CP-302) is the acceleration rate that the speed changes from 0 to the Ref Ramps (CP-300).
Rateisconsistant with Ref Ramps (CP-300) and Acl Tm RUN (CP-301).

Dcl Tm RUN

Deceleration Time RUN (CP-303) isthetimethat it takesto decel erate from Ref Ramps (CP-300) speedto 0. Timeis
consistant with Ref Ramps (CP-300) and Dcl Rt RUN (CP-304).

Dcl Rt RUN

Deceleration Rate RUN (CP-304) isthe decel eration rate that the speed changes from Ref Ramps (CP-300) speed to O,
whileoperatingin App Select (CP-202) 1, 2, 4 or 5. Rateisconsistant with Ref Ramps (CP-300) and Dcl Tm RUN (CP-
303).

Ramp Thd
When the difference between the ScaledRef (MP-30) and the RampedRef (MP-31) isgreater than Ramp Thd (CP-305),
theramp will work normally. When the difference between the Scal edRef (M P-30) and the RampedRef (MP-31) isless
than or equal to Ramp Thd (CP-305), the ramp will be bypassed. Thisavoids ramp delaysfor small speed changes but
still allowsaramp for large speed or for large Master SP (CP-210) changes.



STOP RAMPS P11

There are separate parameters that define the deceleration rate that is used for “R-Stop” and “H-Stop”.
However, Ref Ramps (CP-300) functions as the reference speed for both. Dcl Tm Rstp (CP-310) is the
time it would take to decelerate from the Reference Ramps speed to “0” for an “R-Stop”. Dcl Rt RStp (CP-
311) isthe deceleration rate for “R-Stop”. Dcl Tm HStp (CP-312) isthe time it would take to decelerate
from the Ref StopRmp speed to 0 for an “H-Stop”. Dcl Rt HStp (CP-313) is the deceleration rate for “H-

Stop”.

Ref Ramps
Theacceleration rate for the application selected are determined by the Acl Tm RUN (CP-301) and the Ref Ramps (CP-
300). Thedeceleration rate (from afaster speed to aslower speed) for the application selected, are determined by the
Dcl Tm RUN (CP-303) and the Ref Ramps (CP-300).

Dcl TmRStp
Deceleration Time R-Stop (CP-310) isthe time, in seconds, that it takes to decel erate from the Ref Ramps (CP-300)
speed to 0, during R-Stop.

Dcl Rt RStp
Deceleration Rate R-Stop (CP-311) isthe decel eration rate that i s used for R-Stop.

Dcl TmHStp
Deceleration Time H-Stop (CP-312) isthetime, in seconds, that it takes to decel erate from the Ref Ramps (CP-300)
speed to 0, during H-Stop.

Dcl Rt HStp
Deceleration Rate H-Stop (CP-313) isthe decel eration rate that is used for H-Stop.



—NOTES—



JOG SP & RAMPS P11

The Jog screen includes the parameters that are related to “Jog” operation. The Jog Setpoint as well as the
accel and decel rates can be set in this screen. Theloop type selection for the “ Jog” mode of operationisalso
available on this screen. You can “Jog” in open loop made, which uses Kff to generate the Control Output
(CO_Sig) based on the desired Jog Setpoint. You can also “Jog” in closed velocity loop which uses Kff and
the PID loop to generate the Control Output (CO_Sig) based on the desired Jog Setpoint. The closed loop
operation requires Feedback, but should result in more accurate operating speed and better speed regulation.

There are also parameters to define the ramps used for “Jog”. The Jog SP (CP-240) in EU/Tm functions as
the reference speed. The Acl Tm Jog (CP-241) is the that time it will take to accelerate from “0” speed to
the Jog SP. The Acl Rt Jog (CP-242) is the acceleration rate for “Jog”. Dcl Tm Jog (CP-243) isthe time it
should take to decelerate from the Jog SP to “0” speed. The Dcl Rt Jog (CP-244) is the deceleration rate
used when the Jog SP is changed to alower value as well as when both the Jog Forward and the Jog
Reverse Inputs are deactivated and the speed is decreased to “0” speed before the state is changed to “R-
Stop”.

Jog SP
Jog Setpoint (CP-240) is the speed, in EU/Tm, at which Jog ramps when it is activated. The Jog ramp rates are
referenced to this speed.

Acl Tm Jog
Acceleration Time Jog (CP-241) isthetime, in seconds, to accel erate from 0 to the Jog SP (CP-240).

Acl Rt Jog
Acceleration Rate Jog (CP-242) istherate, in EU/Tm per second, that it takesto accelerate when Jog is activated.

Dcl Tm Jog
Deceleration Time Jog (CP-243) isthetime, in seconds, that it takesto decel erate from Jog SP (CP-240) to 0, when the
Jog Input is deactivated or when switching between “Jog Fwd” and “Jog Rvs’.

Dcl Rt Jog
Deceleration Rate Jog (CP-244) isthe rate, in EU/Tm per second, that is used when the Jog input is deactivated or
when switching between “Jog Fwd” and “Jog Rvs’.

Jog Loop Mode
Jog Loop Mode (CP-245) identifies the type of control loop (seelist below) that is used during Jog.

1 = Velocity Loop (default)
0 = Open Loop



DIRECT SP & RAMPS P1/1

Direct Setpoint Mode puts a voltage on the Control Output (CO_Sig). The Direct SP (CP-230) setsthis
voltage directly. Run Mode (CP-202) must be set to “1” (Direct) and the CX-1200 must bein “Run”.

Restrictions to the polarity of the output signal can be done with the CO mode (CP-270) on page 2 of the
Scaling / Follower screen.

Direct Setpoint Modeis used to directly control the voltage on the Control Output (CO_Sig), which connects
tothedrive. Itistypically used asadiagnostic tool, but could be as a pot replacement for indirectly setting
the operating speed of the drive. When using Direct Setpoint M ode, the Control Output (CO_Sig) voltage
will be fixed at the value you enter into the Direct SP (CP-230). It isan open loop operation and thereis no
attempt at controlling the Feedback speed. Thereisonly one format available to Direct mode operation.
There are separate ramp parameters associated with Direct Mode.

The defining equation for Direct Setpoint Mode:

CO Volts (MP-37) volts = Direct SP (CP-230) volts

Run Mode
Run Mode (CP-202) sets the mode of operation and the subsequent Setpoint, that are used when your systemisin
“Run”. The Setpoint and mode of operation combined, determine the Reference Speed and, if applicable, the
Reference Position. The modes of operation are;

4 = Inv Foll Mode

3 = Follower Mode

2 = Master Mode (default)
1 = Direct Mode

Direct SP
Direct Setpoint (CP-230) is active only in Direct Mode (CP202=0). It sends avoltage value directly to the Control
Output (CO_Sig) terminal. Run/Stop commands are recognized, but no other control functionisactive. All encoder
signals areignored.

Acl Tm Drct
Acceleration Time Direct (CP-231) isthetime, in seconds, that it takesto accelerate from 0 to the CO Max Volts (CP-271)
voltage, while operating in the Direct Mode.

Dcl Tm Drct
Deceleration Time Direct (CP-232) isthetime, in seconds, that it takesto decel erate from the CO Max Volts (CP-271)
voltageto 0 volts, while operating in the Direct Mode.

CO Volts
Control Output Volts (MP-37) displaysthe present value, in volts, of the Control Output (CO_Sig) signal to thedrive.
It isthe combination of FeedFwd (MP-35) plus Trim Out (M P-36).



—NOTES—



TUNING

Tuning includes setting the PID, Feedforward and Large Error Recovery tuning parameters.

Caution: To avoid damage to your system, the CX-1200 must be calibrated and the motor drive set up before
you operate your system. Refer to Drive Setup / Calibration: Calibration.

The CX-1200 Tuning parameters are found in the following screens:

* VVelocity Loop
* Position Loop
* Feedforward
 Large Error

* Related Items



—NOTES—



VELOCITY LOOP P1/2

The Velocity Loop screen includes parameters for the loop-type selection, the PID parameters for the
Velocity Loop (Kp, Ki, Kd), and four tuning monitor parameters

Cntrl Loop
Control Loop (MP-49) displays the present operating mode of the CX-1200. Only onetype of loop can beactiveat a
time. These modes are automatically selected depending on the present system State (M P-50).

3 =Psn HId (H-Stop Position Loop)

2 = Position Loop

1 = Velocity Loop

0 = Open Loop

Kp VL

Kp Velocity Loop (CP-320) isthe proportional gain constant for the PID velocity loop. Anincreasein Kp VL (CP-320)
creates aquicker response and asmaller error. However, avaluethat istoo large will causeinstability. If theintegral
termisused, (i.e., Ki VL not equal to zero) then anonzero Kp VL can actually improve theloop response and decrease
the overshoot to some extent.

Ki VL
Ki Velocity Loop (CP-321) istheintegral constant for the PID loop. Integral action providesfor zero steady state error.
Increase Ki VL (CP-321) for afaster convergenceto zero error. However, avauethat istoo largewill causeinstability.

Kd VL
Kd Velocity Loop (CP-322) is the derivative constant for the PID loop. Derivative action attempts to damp out
overshoot. Itseffect ishighly dependent on Kp VL and Ki VL, but, generally, too large a value causes instability.

FeedFwd
Feedforward (M P-35) displaysthe estimated voltage command to the drive required achieve the commanded RampedRef
(MP-31). Itisusually the mgjor portion of the CO Volts (MP-37) signal.

Intgrl
Integral (MP-34) displaysthevalue of theintegral term (i.e., integrated error timesthe Ki constant) of the PID compen-
sator. Intgrl (MP-34) isdisplayedinVolts. Intgrl (MP-34) isaconditioned error signal that servesto adjust the CO Volts
(MP-37) to help achieve the desired speed. It ispart of the PID error correction algorithm.

Trim Out
Trim Out (MP-36) displaysthevalue of the output of the PID compensator. Trim Out isdisplayedin Volts. TrimOutis
the sum of the conditioned error signal sthat, combined with the FeedFwd (M P-35), become the CO Volts (MP-37). Trim
Out isthe combination of al threeterms of the PID error correction a gorithm.

CO Volts
Control Output Volts (MP-37) displaysthe present value, in volts, of the Control Output (CO_Sig) signal to thedrive.
It isthe combination of FeedFwd (MP-35) plus Trim Out (M P-36).

VelError
Velocity Error (MP-32) displaysthe difference between the RampedRef (MP-31) and Fb EU/Tm (MP-6).
DisplayedinEU/Tm.



VELOCITY LOOP P2/2

The Velocity Loop screen includes parameters for the loop-type selection, the PID parameters for the
Velocity Loop (Kp, Ki, Kd), and four tuning monitor parameters

TrimAuthority
Thetrim contribution to the DAC output islimited to positive and negative Trim Authority (CP-333).

Integral Limit
Theintegral contribution to thetrim termislimited to the positive and negative Integral Limit (CP-334). Integral Limit
(CP-334) can decrease the effects of integral windup or it can limit the maximum effect of theintegral term.

DerivThd VL
Derivative Threshold Vel ocity Loop (CP-323) isthe minimum speed error that isrequired before the derivativetermin
the PID velocity algorithm gainsinfluence. Increase the DerivThd VL (CP-323) to prevent the derivative term from
acting on signal noise.



POSITION LOOP P1/2

The Position Loop screen includes parameters for the loop-type selection, the PID parameters for the
Position Loop (Kp, Ki, Kd), and four tuning monitor parameters

Cntrl Loop
Control Loop (MP-49) displays the present operating mode of the CX-1200. Only onetype of loop can beactiveat a
time. These modes are automatically selected depending on the present system State (M P-50).

3 =Psn HId (H-Stop Position Loop)
2 = Position Loop

1 = Velocity Loop

0 = Open Loop

Kp PL
Kp PL (CP-325) isthe proportional gain constant for the PID position loop. Increasing Kp PL (CP-325) will have a
quicker the response and a smaller position error. However, avalue that istoo large could result in overshoot and
instability. You can eliminate most or al of the error in the position loop with the proportional term (Kp PL). Usean
integral only if Kp PL (CP-325) alone can not eliminate the error to your specification.

Ki PL
Ki PL (CP-326) istheintegral constant for the PID position loop. Integral action providesfor zero steady state error.
Increase Ki PL (CP-326) for afaster convergenceto zero error. However, avaluethat istoo largewill causeinstability.
Use Ki PL (CP-326) first to eliminate the error to your specification. If this produces unacceptable results, then
decrease Kp PL (CP-325) and introduce theintegral by gradually increasing Ki PL (CP-326).

Kd PL
Kd PL (CP-327) isthe derivative constant for the PID position loop. Derivative action dampsout overshoots, however,
itseffectislimited andishighly dependent on Kp PL (CP- 325), Ki PL (CP- 326) andthe given processdynamics. A
value that is too large can cause instability.

FeedFwd
Feedforward (M P-35) displaysthe estimated voltage command to the drive required achieve the commanded RampedRef
(MP-31). Itisusually the mgjor portion of the CO Volts (MP-37) signal.

Intgrl
Integral (MP-34) displaysthevalue of theintegral term (i.e., integrated error timesthe Ki constant) of the PID compen-
sator. Intgrl (MP-34) isdisplayedinVolts. Intgrl (MP-34) isaconditioned error signal that servesto adjust the CO Volts
(MP-37) to help achieve the desired speed. It ispart of the PID error correction algorithm.

Trim Out
Trim Out (MP-36) displaysthevalue of the output of the PID compensator. Trim Out isdisplayedin Volts. TrimOutis
the sum of the conditioned error signal sthat, combined with the FeedFwd (M P-35), become the CO Volts (MP-37). Trim
Out isthe combination of al threeterms of the PID error correction a gorithm.

CO Volts
Control Output Volts (MP-37) displaysthe present value, in volts, of the Control Output (CO_Sig) signal to thedrive.
It isthe combination of FeedFwd (MP-35) plus Trim Out (M P-36).

PosnErr
Position Error (MP-33) displays the value, in engineering units, of the accumulated position error between the lead
(FI1) and the feedback (FI2) input signals. The placement of the decimal point is the same as the placement of the
decimal pointin EU FI2 (CP-268).



POSITION LOOP P2/2

The Position Loop screen includes parameters for the loop-type selection, the PID parameters for the
Position Loop (Kp, Ki, Kd), and four tuning monitor parameters

TrimAuthority
Thetrim contribution to the DAC output islimited to positive and negative Trim Authority (CP-333).

Integral Limit
Theintegral contribution to thetrim termislimited to the positive and negative Integral Limit (CP-334). Integral Limit
(CP-334) can decrease the effects of integral windup or it can limit the maximum effect of theintegral term.

DerivThd PL
Derivative Threshold PL (CP-328) is the minimum speed error that is required before the derivative termin the PID
algorithm gains influence. Increase the DerivThd PL (CP-328) to prevent the derivative term from acting on signal
noi se.



FEEDFORWARD P11

Kff Auto En
Kff Automatic Enable (CP-364) enablesthe CX-1200 automatic adjustment of Kff (M P-48) at the specified KffAdjUpdt
(CP-363) interva in RUN with theloop closed.

1=0ON = Enabled

KffAdjUpdt
Kff Adjust Update (CP-363) setsthe sampling period for the Kff calculation whenitisenabled. KffAdjUpdt (CP-363)
is the time interval between each new Kff calculation and the automatic store to the Kff parameters depending on
whether Kff Auto En (CP-364) isenabled.

6 = 10 Min Update

5 =1 Min Update

4 =10 Sec Update

3 =1 Sec Update (default)
2 =500 mSec Update

1 =250 mSec Update

Max Fb
Maximum Feedback (CP-329) and CO Max Volts (CP-271) are used to cal culate arough approximation for Kff (M P-48).
When anew Max FB (CP-329) valueisentered, then Kff reflectsanew valuealso.

Kff
Kff (MP-48) is the feedforward gain for the follower. It translates a follower EU/Time into an approximate voltage
output, whichisthen error-trimmed +/- to effect the desired speed. A reasonable accurate feedforward can minimizethe
need for error trim action, thusimproving the response of the control loop. It isautomatically adjusted for any change
entered into CO Max Volts (CP-271), or Max Fb (CP-329). Itisalso adjusted automatically during feedforward Kff Auto
En (CP-364) mode.

FeedFwd
Feedforward (M P-35) displaysthe estimated voltage command to the drive required achieve the commanded RampedRef
(MP-31). Itisusually themgjor portion of the CO Volts (MP-37) signal.

Intgrl
Integral (MP-34) displaysthevalue of theintegral term (i.e., integrated error timesthe Ki constant) of the PID compen-
sator. Intgrl (MP-34) isdisplayedinVolts. Intgrl (MP-34) isaconditioned error signal that servesto adjust the CO Volts
(MP-37) to help achieve the desired speed. Itispart of the PID error correction algorithm.

Trim Out
Trim Out (M P-36) displaysthe value of the output of the PID compensator. Trim Out isdisplayedinVolts. Trim Outis
the sum of the conditioned error signal sthat, combined with the FeedFwd (M P-35), becomethe CO Volts (MP-37). Trim
Out isthe combination of all threeterms of the PID error correction algorithm.

CO Volts
Control Output Volts (MP-37) displaysthe present value, in volts, of the Control Output (CO_Sig) signal to thedrive.
It isthe combination of FeedFwd (M P-35) plus Trim Out (M P-36).



LARGE ERROR

The Large Position Error Recovery Algorithm (LPERA) isincluded in the CX-1200 to provide away to
gracefully recover from sudden occurrences of "large position error” while the controller is running the
position loop. Under normal operation, without this special algorithm, the CX-1200 would recover thethe
position error via PID compensation. Thiswould result in a very aggressive recovery, since the PID has no
limits other than the control output voltage, and ismost likely tuned fairly tight in order to hold position.



LARGE ERROR P1/1

State
State (MP-50) displaysthe present system operating state of the CX-1200 (seelist below). Only one operating state
may be active at atime. To accesseither the“Run” or the“Jog” operating state, the F-Stop, R-Stop and H-Stop inputs
must be closed.

9 = Not Defined
8 = Diagnostics
7 = Not Defined
6 = Not Defined
5=Jog

4 = Not Defined
3=Run

2 = H-Stop
1=R-Stop

0 = F-Stop

Cntrl Loop
Control Loop (MP-49) displaysthe present operating mode of the CX-1200. Only one type of loop can be active at a
time. These modes are automatically selected depending on the present system State (M P-50).

3 =Psn HId (H-Stop Position Loop)
2 = Position Loop

1 = Velocity Loop

0 = Open Loop

OverSpdAllow
Over Speed Allowance (CP-369) sets a limit for the maximum speed ratio allowed while the CX-1200 is recovering
position error using the ‘ Large Position Error Correction’ algorithm. This limits how much faster than the lead, the
follower isallowed to go. Example: avalue of 50% would allow the follower to go 1.5 timesthe lead speed in order to
recover the position error.

LgErrGain
LargeError Gain (CP-368) setstherate of position error recovery whilethe CX-1200is utilizing the‘ Large Position Error
Correction’ algorithm. Larger gainwill result infaster recovery.

LgErThid
LargeError Threshold (CP-367) setsathreshold for the magnitude of Posn Err (MP-33) allowed beforethe CX-1200 will
utilizeitsspecia ‘ Large Position Error Correction’ algorithm. The CX-1200 will enter the LPECA when the magnitude of
theposition error isgreater than the value entered for LgErrThld (CP-367). The CX-1200will returnto itsnormal position
loop when the magnitude of the position error islessthan or equal to 1/4 the value entered for LgErr Thid (CP-367).

Ld Posn
L ead Position (MP-10) displaysthe present value of the Lead Positionin Engineering Units, asspecified by PulsesFI1
(CP-262) and EU FI1 (CP-263). The placement of the decimal point isthe same asthe placement of the decimal pointin
EU FI1(CP-263).

Fb Posn
Feedback Position (MP-20) displays the present value of the Feedback Position in Engineering Units, as specified by
PulsesFI2 (CP-267) and EU FI2 (CP-268). The placement of the decimal point isthe same asthe placement of thedecimal
pointin EU FI2 (CP-268).

PosnErr
Position Error (MP-33) displaysthe value, in engineering units, of the accumulated position error between thelead (FI11)
and the feedback (FI2) input signals. The placement of the decimal point is the same as the placement of the decimal
pointin EU FI2 (CP-268).



RELATED ITEMS Pl1

Loop Update
L oop Update (CP-360) isthetimeinterval between the Control Output (CO_Sig) calculations. Thisinterval setsthe
sampling rate of the PID control loop.

3 =100 mSec Update
2 =10 mSec Update
1=1mSec Update (default)

SyncLogic
Sync Logic (CP-204) allows selection of the direction taken when making async-correction. Closest makesthe correc-
tioninthedirection of the closest lead sync mark. Forward always makesthe correction in the forward direction toward
the lead sync mark. And Back always makes the correction back to the lagging lead sync mark.

3 =Backward
2 = Forward
1 = Closest (default)

InPosnBand
In Position Band (CP-337) setsalimit on the magnitude of the PosnErr (M P-33) alowed beforethe CX-1200 will usethe
Sync Logic (CP-204) setting to resolve the position error. 1f the magnitude of the Position Error is greater thanthe In
Position Band value the CX-1200 will follow the Sync L ogic setting to resolve the position error.

LdSyncBand
Lead Sync Band (CP-335) setsa* dead-band” around the sync-mark position to allow for irregular sync marks. If the
actual sync pulse occursinside this“dead-band”, the CX-1200 will presume an “in-sync” status, and therefore make
no sync-correction. A sync correction will be madeif the sync pulse occurs outside thisband. The band isdefined as
+ the value entered.

FbSyncBand
Feedback Sync Band (CP-336) setsa"“ dead-band” around the sync-mark positionto allow for irregular sync marks. If
the actual sync pulse occurs inside this “dead-band”, the CX-1200 will presume an “in-sync” status, and therefore
make no sync-correction. A sync correction will be made if the sync pulse occurs outside this band. The band is
defined as + the value entered.

Sig Fltr Sel
Signal Filter Select (CP-361) selects the signal to route through alow pass filter. The effect is visible on the speed
value. Only one filter routine is available, and should be used on the most erratic input signal. While the damped
signal will permit smoother control action, note that it will introduce a small delay in response to the original signal

variations.
4=AnaogIn2
3 = Frequency In 2
2=Anaoginl
1= Frequency In 1
0 = Not Used (default)
SigFItrTmConst

Signal Filter Time Constant (CP-362) setsthetime constant in millisecondsfor the signal filter.
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ALARMSAND LIMITS

Alarmsand Limitsincludes setting alarms and various operating limits.

Caution: To avoid damage to your system, the CX-1200 must be calibrated and the motor drive set up before
you operate your system. Refer to Setup / Calibration: Calibration.
The CX-1200 Alarms and Limits parameters are found in the following screens:

e Alarms
e Limits



ALARMS

There are several monitored alarms built-in to the CX-1200. These alarms areincluded in the PLC Bit-
Map and can be used together or separately to activate an output or any other function that is available to
the PLC. To customize the alarms for your system, modify the PLC program to include the alarm bit. In
the PLC, Fb@0Spd (Bit 54) and RR@0Spd (Bit 53) are defaulted to DO-O, which functions as aindicator
for a“stop” condition. The PLC program defaults the HiSpdAlm (Bit 29) and LoSpdAlm (Bit 28) to Digital
Output 1 (DO-1) to serve as an Over/Under-Speed indicator. The remaining alarms are not included in the
default PLC program.

The PLC Bits that are influenced by the alarm Control Parameters are:

PLC

Bit Name Description

53 RR@0Spd Ramped Reference < Zero Speed (CP-332) EU/Tm

54 Fb@0 Spd Fb EU/Tm <= Zero Speed (CP-332) EU/Tm

55 MxFbSpd Fb EU/Tm >= Max Fb Alm (CP-371) EU/Tm

56 MaxAclDcl FB Accel/Decel > Max Acl/Dcl (CP-372) EU/Sec?

57 DrvNoResp Drive/Motor NOT responding for No Resp Time (CP-373)

Since the CX-1200 uses the Fb@O0Spd (PLC Bit 54) for internal control, itiscritical that you enter avalid
value for Zero Speed (CP-332). “F-Stop”, “H-Stop” and “R-Stop” use the Fo@0Spd (PLC Bit 54) to
determine when to force the DrvEnable (PLC Bit 51) to “0” (Off). If the feedback does not reach zero
speed asindicated by Fb@O0Spd (PLC Bit 54) within 1/2 second, then the DrvEnable (PLC Bit 51) is reset
to “0" (Off).

The CX-1200 has an internal 1/2 second timer that functions with “ R-Stop” “H-Stop” and “F-Stop”.
During “R-Stop” or “H-Stop” the timer engages only when the “ R-Stop” or “H-Stop” ramp is compl eted.
However, during “F-Stop” the timer engages immediately. If the feedback slows to zero speed before 1/2
second expires, the DrvEnable (PLC Bit 51) will immediately reset to “0” for “R-Stop” and “F-Stop”. For
“H-Stop”, the DrvEnable bit will remain enabled if the feedback is from a quadrature encoder and if it is
supposed to stop with the loop closed.

Use Max Fb Alm (CP-371) to determine the state of the MxFbSpd (PLC Bit 55). The CX-1200 sets
MxFbSpd (PLC Bit 55) to “1” when Fb EU/Tm (MP-06) is greater than Max Fb Alm (CP-371).
Otherwise the CX-1200 resets MxFbSpd (PLC Bit 55) to “0”.

The change in the feedback speed is constantly being compared to Max Acl/Dcl (CP-372). If the
magnitude of the change in feedback speed is greater than Max Acl/Dcl, then set the MxAclDcl
(PLC Bit 55) to“1”. Otherwise the CX-1200 resets the bit to “0”.

If the CX-1200isin “Run” and the CO Volts (MP-37) is greater than 1/8 the CO Max Volts (CP-271), the
RampedRef (MP-31) is greater than the Zero Speed (CP-332) and the feedback speed is less than Zero
Speed (CP-332) in excess of the time specified in NO Resp Time (CP-373), then the CX-1200 sets
DrvNoResp (bit 57) to “1”. Otherwise, the CX-1200 resets DrvNoResp (bit 57) to “0”.

Any number of problemsis can be indicated when the CX-1200 sets DrvNoResp (bit 57) to “1”. For
example, it can indicate that neither the drive nor the motor is responding to anonzero voltage input when
the CX-1200 has a nonzero speed reference whilein “Run”.  If this occurs when the motor isturning, it



may indicate a loss of feedback. The encoder or encoder wiring could be at fault. If this occurs and

Fb EU/Tm (MP-06) displays a nonzero value, then check the feedback scaling and the value for Zero Speed
(CP-332). If the motor is not moving, the drive may not be enabled. Check the enable logic and wiring. If
the motor is not moving, it could also indicate that the CO_Sig signal isnot getting to the drive. Check the
CO_Sigwiring. Inaddition, there could be physical restrictionsto motion or there could be amalfunctionin
the motor or the drive.

To further customize the alarms there are Control Parameters that you can use to make comparisons, which
are reflected in the PLC. The four Control Parameters that compare the value of a user-selected Monitor
Parameter to a user-entered Control Parameter value are:

CmprlVa (CP-388)

Cmpr2Va (CP-389)

Cmpr3Val (CP-390)

Cmpr4Va (CP-391)

There are also four Control Parameters that establish the type of comparison between the Monitor Parameter
and corresponding Control Parameter. These four Control Parameters are:

CmprlParm (CP-380)

Cmpr2 Parm (CP-381)

Cmpr3 Parm (CP-382)

Cmpr4 Parm (CP-383)

In addition, there are four Control Parameters that establish the constant value (or threshold) that acts as the
trigger point of comparison between the Monitor Parameter and corresponding comparison type. These four
Control Parameters are:

Cmprl Type (CP-384)

Cmpr2 Type (CP-385)

Cmpr3 Type (CP-386)

Cmpr4 Type (CP-387
Enter the parameter number of the Monitor Parameter that you need for comparison, into one of the four
“Cmprl Parm” Control Parameters listed above. Enter the comparison type into the corresponding “Cmprl
Type ” parameter.

For a“lessthan” comparison, use the ‘>=" compare type and use the compliment of the Cmpr Out PLC Bitin
your PLC program.

For a“lessthan” or “equal to” comparison, use the ‘>’ compare type with the NOT of the Cmpr PLC Bit in
your PLC program.

NOTE: The compare type also determines if the comparison is performed with the signed value or with the
magnitudes of the values (absolute val ues).

Enter the constant value (or threshold) that you want as the trigger point of the comparison into the
corresponding “Cmprl Val” parameter.

There are four PLC bits that establish the “truth” of the comparison between the three corresponding
parameters; Cmpr Parm, Cmprl Type and Cmpr Val. These four Control Parameters are:

Cmpr1 Out (Bit 60)

Cmpr2 Out (Bit 61)

Cmpr3Out (Bit 62)

Cmpr4 Out (Bit 63)

Theresult of each comparison isreflected in the corresponding PLC Bit; “1” displayed in the corresponding
bit indicates that the result of the corresponding comparison is“true”. Otherwise, the bit is cleared (“0").






ALARMS STANDARD P1/3

Zero Speed

When the magnitude of the Fb EU/Tm (MP-06) is less than or equal to Zero Speed (CP-332), the Fb @
0Spd bit (54) inthe PLCissetto“1”. Thisvalue, aswell asthe PLC Fb @ 0Spd bit condition, isused in
other transparent internal calculations that are based on feedback information.

Max Fb Alm

Maximum Feedback Alarm (CP-371) signals an over-speed condition. When the magnitude of the Fb EU/
Tm (MP-39) is greater than or equal to Max Fb Alm (CP-371), then the MaxFb Spd bit (55) inthe PLC is

setto“1”. You can output thisaarm for indication or action, or you can use the alarm logically in the PLC.

MinFbAIm

Minimum Feedback Alarm (CP-370) signals an under-speed condition. When the magnitude of the Fb EU/
Tm (MP-06) islessthan or equal to MinFb Alm (CP-370), then the LoSpdAIm bit (28) inthe PLC is set to
“1". You can output thisalarm for indication or action, or you can use the alarm logically in the PLC.

Max Acl/Dcl

When either the feedback acceleration or the deceleration is greater than or equal to Maximum Accel/Decel
(CP-372), then the MaxAclDcl bit (56) inthe PLCissetto“1” . You can output thisaarm for indication or
action, or you can use the alarm logically in the PLC.

NO Resp Time

When the CO_Sig output signal is greater than 1/16 CO Max Volts (CP-271) and the Fb EU/Tm (MP-06) is
less than Zero Speed (CP-332) for longer than the No Response Time (CP-373), then the DrvNoRsp bit (57)
issetto“1”. If thisscenario occurs, it is generally an indication that the feedback has been lost. It can also
indicate that the drive is not enabled (or faulted out), that the CO_Sig output signal is not getting to the drive
or that there may be a physical obstruction preventing motion.

Posn Alarm

Position Alarm (CP-374) sets athreshold for the magnitude of position error above which the Position Alarm
PLC bit isset = 1. In other words...if the magnitude of PosErr (CP-33) is greater than or equal to the value
set for Posn Alarm (CP-374), then the Position Alarm PLC bit (65) will be set.



ALARMS CUSTOM _P2/3

Cmprl Parm
Enter aMonitor Parameter codein Compare 1 Parameter (CP-380) that will act onthevaluein Cmprl Val (CP-392), by
using the comparison type that you entered in Cmpl Type (CP-386). |If the comparison that is established by these
three parametersis“true’, then the PLC setsthe Cmpr1 Out bit (60) inthe PLC to “1”, which can be used to trigger
auser defined indicator.

NOTE: See Appendices. Appendix C for the Monitor Parameters that are not available for the Compare 1
Parameter (CP-380).

CmprlType
Use Cmprl Type (CP-384) to establish the type of comparison (seelist below) that will compare the Monitor Parameter
that you entered in Cmprl Parm (CP-380) to the value that you entered in Cmprl Val (CP-388). If you require a
comparison that is not listed, then set the Cmpr1 Out bit inthe PLC to “Ld Not”. This programs the comparison type
tobecomea“Not” statement For example, to program “Magnitude Less Than” (<) use“NOT” Magnitude greater than
or equal to (>=).

6 ="‘mag = if Magnitude of parm selected by Cmprl Parm = Cmprl Val, Cmprl Out = 1

5= ‘mag >=' if Magnitude of parm selected by Cmprl Parm >= Cmprl Val, Cmprl Out = 1

4 = ‘mag >’ if Magnitude of parm selected by Cmprl Parm > Cmprl Val, Cmprl Out = 1

3='= if value of parm selected by Cmprl Parm = Cmprl Val, Cmprl Out = 1

2= '>= if value of parm selected by Cmprl Parm >= Cmprl Val, Cmprl Out = 1

1= > if value of parm selected by Cmprl Parm > Cmprl Val, Cmprl Out = 1
Cmprlva

Enter avaluein Cmprl Val (CP-388) that will be compared to the Monitor Parameter in Cmpr1 Parm (CP-380), usingthe
comparison type that you entered in Cmprl Type (CP-384). If the comparison that is established by these three
parametersis“true’, thenthe PLC setsthe Cmprl Out bit (60) inthePLCto“1” .

Cmpr2 Parm
Enter aMonitor Parameter codein Compare 2 Parameter (CP-381) that will act onthevauein Cmpr2 Va (CP-393), by
using the comparison type that you entered in Cmp2 Type (CP-387). |If the comparison that is established by these
three parametersis“true’, thenthe PLC setsthe Cmpr2 Out bit (61) inthe PLC to“1”, which can be used to trigger a
user defined indicator.

NOTE: See Appendices. Appendix C for the Monitor Parameters that are not available for the Compare 2
Parameter (CP-381).

Cmpr2 Type
Use Cmpr2 Type (CP-385) to establish thetype of comparison (seelist below) that will comparethe M onitor Parameter
that you entered in Cmpr2 Parm, (CP-381) to the value that you entered in Cmpr2 Val (CP-389). If you require a
comparison that isnot listed, then set the Cmpr2 Out bitinthe PLC to “Ld Not”. This programsthe comparison type
to become a“Not” statement For example, to program “Magnitude Less Than” (<) use “NOT ” Magnitude greater
than or equal to (>=).

6 ="‘mag =’ if Magnitude of parm selected by Cmpr2 Parm) = Cmpr2 Val, Cmpr2 Out = 1

5= "‘mag >=' if Magnitude of parm selected by Cmpr2 Parm) >= Cmpr2 Val, Cmpr2 Out = 1

4 = ‘mag >’ if Magnitude of parm selected by Cmpr2 Parm) > Cmpr2 Val, Cmpr2 Out = 1

3='= if value of parm selected by Cmpr2 Parm) = Cmpr2 Val, Cmpr2 Out = 1

2= '>= if value of parm selected by Cmpr2 Parm) >= Cmpr2 Val, Cmpr2 Out = 1

1= if value of parm selected by Cmpr2 Parm) > Cmpr2 Val, Cmpr2 Out = 1
Cmpr2Vva

Enter avaluein Cmpr2 Val (CP-389) that will compared to the Monitor Parameter in Cmpr2 Parm (CP-381), using the
comparison type that you entered in Cmpr2 Type (CP-385).  If the comparison that is established by these three
parametersis“true’, thenthe PLC setsthe Cmpr2 Out bit (61) inthe PLC screento“1”.
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Cmpr3 Parm
Enter aMonitor Parameter in Compare 3 Parameter (CP-382) that will act onthevaluein Cmpr3Val (CP-394), by using the
comparison type that you entered in Cmp3 Type (CP-388). If the comparison that is established by these three
parametersis“true’, thenthe PLC setsthe Cmpr3 Out bit (62) inthe PLC to“1” , which can be used to trigger a user
defined indicator.

NOTE: See Appendices. Appendix C for the Monitor Parameters that are not available for the Compare 3
Parameter (CP-382).

Cmpr3 Type
Use Cmpr3 Type (CP-386) to establish the type of comparison (seelist below) that will comparethe Monitor Parameter
that you entered in Cmpr3 Parm (CP-382) to the value that you entered in Cmpr3 Val (CP-390). If you require a
comparison that is not listed, then set the Cmpr3 Out bit in the PLC to “Ld Not”. This programs the comparison type
tobecomea“Not” statement For example, to program “Magnitude Less Than” (<) use“NOT” Magnitude greater than
or equal to(>=).

6 ="'mag = if Magnitude of parm selected by Cmpr3 Parm) = Cmpr3 Val, Cmpr3 Out = 1

5= ‘mag >=' if Magnitude of parm selected by Cmpr3 Parm) >= Cmpr3 Val, Cmpr3 Out = 1

4 = ‘mag >’ if Magnitude of parm selected by Cmpr3 Parm) > Cmpr3 Val, Cmpr3 Out = 1

3=1'= if value of parm selected by Cmpr3 Parm) = Cmpr3 Val, Cmpr3 Out = 1

2= '>= if value of parm selected by Cmpr3 Parm) >= Cmpr3 Val, Cmpr3 Out = 1

1= if value of parm selected by Cmpr3 Parm) > Cmpr3 Val, Cmpr3 Out = 1
Cmpr3va

Enter avaluein Cmpr3 Val (CP-390) that will be compared to the Monitor Parameter in Cmpr3 Parm (CP-382), using the
comparison type that you entered in Cmpr3 Type (CP-386). If the comparison that is established by these three
parametersis“true’, thenthe PLC setsthe Cmpr3 Out bit (62) inthe PLCto“1".

Cmpr4 Parm
Enter aMonitor Parameter in Compare 4 Parameter (CP-383) that will act onthevaluein Cmpr4 Val (CP-395), by using the
comparison type that you entered in Cmpr4 Type (CP-389). If the comparison that is established by these three
parametersis“true’, thenthe PLC setsthe Cmpr4 Out bit (63) inthe PLC Programming screento“1”, which can be used
to trigger auser defined indicator.

NOTE: See Appendices. Appendix C for the Monitor Parameters that are not available for the Compare 4
Parameter (CP-383).

Cmpr4 Type
Use Cmpr4 Type (CP-387) to establish the type of comparison (seelist below) that will comparethe Monitor Parameter
that you entered in Cmpr4 Parm (CP-383) to the value that you entered in Cmpr4 Val (CP-391). If you require acompari-
sonthat isnot listed, then set the Cmpr4 Out bitinthe PLCto“Ld Not”. This programsthe comparison typeto become
a“Not” statement For example, to program “Magnitude Less Then” (<) use“NOT ” Magnitude greater than or equal
to(>=).

6 ="'mag = if Magnitude of parm selected by Cmpr4 Parm) = Cmpr4 Val, Cmpr4 Out = 1

5= ‘mag >=' if Magnitude of parm selected by Cmpr4 Parm) >= Cmpr4 Val, Cmpr4 Out = 1

4 = ‘mag >’ if Magnitude of parm selected by Cmpr4 Parm) > Cmpr4 Val, Cmpr4 Out = 1

3=1'= if value of parm selected by Cmpr4 Parm) = Cmpr4 Val, Cmpr4 Out = 1

2= '>= if value of parm selected by Cmpr4 Parm) >= Cmpr4 Val, Cmpr4 Out = 1

1= if value of parm selected by Cmpr4 Parm) > Cmpr4 Val, Cmpr4 Out = 1
Cmprd Va

Enter avaluein Cmpr4 Val (CP-391) that will be compared to the Monitor Parameter in Cmpr4 Parm (CP-383), using the
boundary type that you entered in Cmpr4 Type (CP-387).  If the comparison that is established by these three
parametersis“true’, thenthe PLC setsthe Cmpr4 Out bit (63) inthePLCto“1” .
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LIMITS P1/2

The Limits screen includes the parameters that limit certain operating conditions. Some appear on other
screensthat are more relevant to their function.

Max Spd Lmt
The Maximum Speed Limit (CP-330) isthe maximum positive and negative limit applied to the ScaledRef (M P-30) while
operating in“Run” mode.

Min Spd Lmt
The Minimum Speed Limit (CP-331) isthe minimum positive and negative limit applied to the ScaledRef (MP-30) while
operatingin“Run” mode. Theramp acceleratesto the Min Spd Lmt (CP-331) if the reference speed islessthan the
Min Spd Lmt (CP-331).

Zero Speed
When the magnitude of the Fb EU/Tm (MP-06) islessthan or equal to Zero Speed (CP-332), the Fb @ 0Spd bit (54) in
thePLCissetto “1”. Thisvalue, aswell asthe PLC Fb @ 0Spd hit condition, is used in other transparent internal
calculations that are based on feedback information.

TrimAuthority
Thetrim contribution to the DAC output islimited to positive and negative Trim Authority (CP-333).

Integral Limit
Theintegral contribution to thetrim termislimited to the positive and negative Integral Limit (CP-334). Integral Limit
(CP-334) can decrease the effects of integral windup or it can limit the maximum effect of theintegral term.



LIMITS P2/2

The Limits screen includes the parameters that limit certain operating conditions. Some appear on other
screensthat are more relevant to their function.

TrendJSChg%
Trend Job Size Change % (CP-347) setsalimit for the maximum allowable change to the L ead and Follower Job Size
Averagevaues(MP-14, MP-24) that will be accepted by the CX-1200 control algorithm. Thislimitisappliedto each job
size average independently before they are used by the CX-1200 control [oop.

NonSyncErrRecEn
NonSync Error Recovery Enable(CP-348) may be used to enable or disable position error recovery upon transition into
RUN state when Sync Mode (CP-203) is set for non-Sync. |f disabled the CX-1200 will perform a position reset,
resolving the position error to zero, upon entry into RUN state when in non-Sync follower mode.

1 = Enabled (position error will be recovered)
0 = OFF = Disabled (default)

Ld Posn
Lead Position (MP-10) displaysthe present value of the Lead Position in Engineering Units, as specified by PulsesFI1
(CP-262) and EU FI1 (CP-263). The placement of the decimal point isthe same asthe placement of the decimal pointin
EU FI1(CP-263).

Fb Posn
Feedback Position (MP-20) displays the present val ue of the Feedback Position in Engineering Units, as specified by
Pulses FI2 (CP-267) and EU FI2 (CP-268). The placement of the decimal point is the same as the placement of the
decimal pointin EU FI2 (CP-268).

PosnErr
Position Error (MP-33) displays the value, in engineering units, of the accumulated position error between the lead
(FI1) and the feedback (FI2) input signals. The placement of the decimal point is the same as the placement of the
decimal pointin EU FI2 (CP-268).
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BLOCK SETUP

The blocks are used as a quick accessto agroup of Control Parameters whose values will need to be changed
over the course of your system's operation. For example, the Blocks could be used to switch between speed
setpoints and ratio setpoints. You can assign up to sixteen Control Parameters to the blocks. There are eight
blocksthat allow you to assign eight values to each of the sixteen Control Parameters. The blocks can be set
up so that the active block (the block currently in use) can be selected through a switch.

Caution: To avoid damage to your system, the CX-1200 must be calibrated and the motor drive set up before you
operate your system. Refer to Drive Setup / Calibration: Calibration.

The Block Setup screens are:

» Edit Block Parms
« EditBIK O
* EditBlk 1
 EditBlk 2
» EditBlk 3
» EditBlk 4
* EditBIk 5
» Edit BIk 6
» EditBlk 7



—NOTES—



Block Setup

Use the blocksto assign eight different valuesto asingle Control Parameter. Up to sixteen Control
Parameters can each be assigned to each of the eight different blocks.

BLOCK SETUP

. Up to sixteen Control Parameters are
Edit Block Parms assigned to the blocks in Edit Block Parms.

Edit Block 0

Edit Block 1

Edit Block 2 Each one of the Control Parameters that was
Edit Block 3 assigned in Edit Blocks Parms (above) can be

Edit Block 4 assigned eight different parameter values in the

Edit Block 5 Edit Block (0-7) screens.
Edit Block 6
Edit Block 7

B The block (Edit Block 0-7) that is active

determines which of the eight values is used.

You can use either the PLC or the Keypad to change the active block.

To use the PL C to change the active block:

There are 3 PLC bitsthat are associated with the block selection: Block Select A, Block Select B and Block
Select C. Make hits active by setting the bit equal to “1”. Select the active block in abinary (octal). The
following table represents the PLC Bit logic:

BlkSel C BlkSel B BlkSe A ActiveBlock

PRPRPRPPOOOO
PPRPOOREF OO
POFRPORFRORFRO
~No o~ WNEO

To use the Keypad to change the active block:

Transfer control to the keypad by entering “2” (kypd) in Blk Sel Source (CP-478). To make ablock active,
enter the block's number in Keypad Blk Sel (CP-479). The active block isdisplayed in Active Block
(MP-51).

DANGER
When you change the active block, the new values
are loaded and can operate the system immediately.
This can cause abrupt operation.

A\

For more information on selecting and monitoring the active block, refer to System Monitoring (MP) / System
Monitor / Control Overrides.



EDIT BLOCK PARMS

Block Parm 1 - Block Parm 16

The Edit Block Parms screens (pages 1-4) contain sixteen lines (Block Parm 1- 16) that allow you to assign sixteen
Control Parameters to Block Parms 1 through Block Parms 16 (CP-500 to CP-515). In turn, these Control Param-
eter assignments are reflected in corresponding lines in the Edit Blocks (0-7) screens (where the Control Param-
eter values are selected). When you enter a Parameter Code for a specific Control Parameter in a Block Parameter
line (Block Parm 1-16) , the parameter's name will appear immediately below that Block Parameter line. Enter a
“0” in the Block Parameter line(s) that you do not want to assigned Control Parameter. The line immediately
below will display “Not Used”. Master SP (CP-210) isthe default Control Parameter that isassigned to Block Parm
1. You can not assign Monitor Parametersto Edit Block Params.

The graphic matrix below displays the interaction between the Edit Block Parms screens and the Edit Block 0-7

screens:
EDIT BLOCK 0
<Active Block>
Assign (up to 16) Control Parameters » BIKOVal 1 «—
in the Edit Block Parms screens ®Master SP * Parameter Values
will be entered in
EDIT BLOCK 1 the Edit Block (0-7)
The assigned screens
Control EDIT BLOCK PARMS > Blk1 Val 1 BT | <
Parameter's >Master SP
name appears EDIT BLOCK 2
on the line » Block Parm 1 <—
below —> ->Master SP * -
= Block Parm 2 0 P Blk2Val 1 <—
->NOT USED . e
= Block Parm 3 0 EDIT BLOCK 3
->NOT USED *
= Block Parm 4 0 =
->NOT USED * » BIk3 Val 1 <—
->Master SP *
EDIT BLOCK 4
I -
P Blk4 Val 1 <—
->Master SP *
EDIT BLOCK 5
The assignment is reflected on the
corresponding value line in all eight > BIks Val 1 <_
of the Edit Block screens —> ->Master SP 0
EDIT BLOCK 6
» BIk6 Val 1 <—
->Master SP 0
EDIT BLOCK 7
b Bk Val «—
->Master SP 0
NOTE: In this example, the blocks are used to assign - B”‘_Z\lila(; USED 3
eight different values to the Master Setpoint. = BIk7 Val 3 *
Master SP (CP-210) is assigned to the blocks - ->NOT USED 0
. . . = BIK7 Val 4 *
in the Edit Block Parms screen. Then the eight values >NOT USED
for Master Setpoint are assigned in the Edit Block
Screens. The block (0-7) that is active determines
which of the eight Master Setpoint values is used. I D




The Edit Block Parms screens are accessed through

—> Main Menu / Block Setup <—

Use the Par keys to select a
line (make it active).

E D |T B LOC K PA R M S I(Ecr:felr5 zol)Darameter Code.\

Press the Enter key.
(Master SP, CP-210 is the

default entry) j

Block Parm 1

->Master SP (CP-501) I
= Block Parm 2 Enter a Parameter Code.

Pi the Enter key.
>NOT USED fess the Enter key:

= Block Parm 3 (CP-502) ™\
->NOT USED Enter a Parameter Code.

= Block Parm 4 Press the Enter key. j
->NOT USED (Cro03) ~

Enter a Parameter Code.

Press the Enter key. j

I N N2 Dislays e mame of e )

Control Parameter that you
assigned to the line above.
This assignment will also
be reflected in the Edit

Block screens (0-7). j




Use the Page keys to scroll through pages 2 through 4 of the Edit Block Parms screens. These
screens are similar to each other and to the page one screen that is displayed on the previous page.
Enter Control Parameter codes in these screens, as noted below.

If you enter a Control Parameter code that is already in use, then the “Not Allowed" messages will
flash briefly in the error message bar. If you enter a code that does not exist, the “Not Used”
designation (or Parameter Name if the line is in use) beneath the Block Parm line will change to
“Not Defined”. However, if you enter a code that does not exist and the code number is higher than
“350“, then the error message “Max Error” will flash briefly in the error message bar.

If you accidently enter too many digits for a code (e.g., 1022), the error message “Field Full” will
flash briefly.

EDIT BLOCK PARMS

P Block Parm 5
->NOT USED
= Block Parm 6
->NOT USED
= Block Parm 7
->NOT USED
= Block Parm 8
->NOT USED

Use the Par keys to select a
line (make it active).

* O x O x O *!

I . Y7

EDIT BLOCK PARMS

Block Parm 9
->NOT USED

= Block Parm 10
->NOT USED

= Block Parm 11
->NOT USED

= Block Parm 12
->NOT USED

*x O *%x ©O % O *!

I N Y

EDIT BLOCK PARMS

P Block Parm 13 mﬁ
->NOT USED * @ (CP-512)

= Block Parm 14 0 Enter a parameter code.
->NOT USED * Press the Enter key.

= Block Parm 15 0
->NOT USED y Displays the name of the

" Block Parm 16 2 Control Parameter that you

->NOT USED assigned to the line above.
This assignment will also
be reflected in the Edit

I Block screens (0-7).




Edit Block Parms/ Save

Press the Menu key from any of the Edit Block Parms screensto exit. If you have made changesin any
of the screens, a dialog box will pop up and give you the opportunity to either save or to discard your
changes.

If you have entered Control Parameters that can not be used in the blocks, then the code for each
Control Parameter that can not be used are highlighted, one by one, and the error message “Invalid
Parm” will flash five times in the error bar. Change all Control Parameter codes that are highlighted
and exit Edit Block Parms again. You can not save changes unless al fo the*Invalid Parm” codes
have been changed. Control Parameters that can be used are in the range of CP-202 through CP-206
and CP-209 through CP-249.

If you have entered a combination of 16 Control Parameters that create more internal variables than
the CX-1200 can execute, then the error message” Parm Mem Lmt” will flash twiceintheerror bar. Any
new Control Parameter codes that you entered will default back to “zero”. Although thisscenariois
rare, it can occur. Either usedifferent Control Parametersor use fewer Control Parameters.

Press the Enter key to

BLOCK PARMS ED|TOR save your changes or

press the Clear key to
discard your changes.

p Block Parm 1

LoD,

o

B Save Changes?
Press...

Bl ENTER to Save
CLEAR to Discard

T

->NOT USED

I N E7




EDIT BLOCK 0 THROUGH 7

BlkOVal 1- BIk7 Val 16

Use the Block Values (CP-540 to CP-667) to assign Parameter Values to the Control Parameters that were designated
by name in the Edit Block Parms screens (CP-500 to CP-515). Edit Blocks 0-7 allow you to assign up to eight
different values to a single Control Parameter by entering a different Parameter Value in each of the Edit Block
screens (0-7). The graphic matrix below displays the interaction between the Edit Block Parms screens and the Edit

Block 0-7 screens.

The block of Control Parameters and corresponding values that isin current use, is called the “active” block. The
active block is selected in either the Keypad Block Select (CP-479) or in the PLC (in combination with the Digital
inputs). The active block is monitored by Active Block (MP-51). For more information on selecting and monitoring

the active block, refer to System Monitoring (MP) / System Monitor / Control Overrides.

The default setting in the Val 1 line for Blocks 0-7 (Page 1), is Master Setpoint. This line can be reassigned in the

Edit Block Parms screens.

The assigned
Control
Parameter's
name appears
on the line
below —>

Control Parameters (up to 16) have been
assigned in the Edit Block Parms sceens.

EDIT BLOCK PARMS
» Block Parm 1 <—
->Line Spd SP *
= Block Parm 2 0
->NOT USED *
= Block Parm 3 0
->NOT USED *
= Block Parm 4 0
->NOT USED *
I <

The assignment is reflected on the

corresponding value line in all eight

of the Edit Block screens —>

NOTE: In this example, the blocks are used to assign
eight different values to the Line Speed Setpoint.
Line Spd SP (CP-210) is assigned to the blocks

in the Edit Block Parms screen. Then the eight values
for Line Speed Setpoint are assigned in the Edit Block
Screens. The block (0-7) that is active determines
which of the eight Line Speed Setpoint values is used.

EDIT BLOCK 0
<Active Block>

P Blko Val 1 <—
->Line Spd SP * Enter Parameter
Values in the
EDIT BLOCK 1 Edit Block (0-7)
screens.
» Blk1 Val 1 [ 0] <—
->Line Spd SP *
EDIT BLOCK 2
» Blk2 Val 1 | 5] <—
->Hne Spd SP *
EDIT BLOCK 3
» BIk3 Val 1 [ 20} <—
->Line Spd SP *
EDIT BLOCK 4
» Blk4 Val 1 25 <—
->Line Spd SP *
EDIT BLOCK 5
» BIk5 Val 1 | 30 <—
->Line Spd SP 0
EDIT BLOCK 6
» BIk6 Val 1 <—
->Line Spd SP 0
EDIT BLOCK 7
b BIk7 Val 1 <—
->Line Spd SP 0
= BIk7 Val 2 *
->NOT USED 0
= BIk7 Val 3 *
- ->NOT USED 0
= BIk7 Val 4 *
->NOT USED
I




The Edit Block 0-7 screens are accessed through
—> Main Menu / Block Setup <—

Use the Par keys to select a
line (make it active).

EDIT BLOCK 0O
<Active Block> (CP-540) )

Enter a parameter value.
Press the Enter key. J
3o Val 1 I
->Line Spd SP * (CP-541) I
= BIkO Val 2 0 Enter a parameter value.

Press the Enter key. J
->NOT USED

= BlkO Val 3 (CP-542) N
->NOT USED Enter a parameter value.

= BlkO Val 4 Press the Enter key.
->NOT USED CPoa3) ™

Enter a parameter value.

Press the Enter key. J

I N N2 Displays the name of the )

Control Parameter that has
been assigned to the prior
line. This Control

Parameter is assigned in thg
Edit Block Parms screens.

J




Use the Page keys to go scroll through pages 2 through 4 of the Block 0 Data Edit screens. The
setup for these screensis identical to the page one screen that is displayed on the previous page.
Enter the relevant information in these screens.

EDIT BLOCK 0
P BIkO Val 5 [ 0]
->NOT USED *
= BlkO Val 6 0
->NOT USED * Use the Par keys to select a
= BIkO Val 7 0 line (make it active).
->NOT USED *
= BlkO Val 8 0
->NOT USED *
I
EDIT BLOCK 0
<Active Block>
BIkO Val 9 [0
->NOT USED *
= BlkO Val10 0
->NOT USED *
= BlkO Val11 0
->NOT USED *
= BIkO Val12 0
->NOT USED *
I
EDIT BLOCK 0
D BIkO Val13 [ of
->NOT USED * e (CP-552)
= BIkO Val14 0 Enter a parameter value.
->NOT USED * Press the Enter key.
= BlkO Val15 0
->NOT USED - Displays the name of the
= BlkoVval16 0 Control Parameter that has
->NOT USED * been assigned to the prior
line. This Control
Parameter is assigned in th
- _ Edit Block Parms screens.




Use the Par keys to go scroll through the Block Setup menu and access the additional Edit Block
screens (1-7). The set up for these screensisidentical to the Block O Edit Block screens that are
displayed on the previous pages. Enter the relevant Control Parameter values in these screens.

EDIT BLOCK 1
» BIk1 Val 1 J—
->Line Spd SP EDIT BLOCK 2
= BIk1 Val 2
->NOT USED
= BIk1Val 3 » BIk2 Val 1 D
->NOT USED ->Line Spd SP
= BIk1 Val 4 . Blovals EDIT BLOCK 3
->NOT USED ->NOT USED
= Blk2Val 3
SNOT USED » BIk3 Val 1 [ 0]
1 Bl i 0
~SNOT USED = BIk3 Val 2 0
->NOT USED *
= Blk3 Val 3 0
-
* BIK3 Val 4 EDIT BLOCK 4
->NOT USED
» Blk4 Val 1 [ 0]
N s *
= Blk4 Val 2 0
->NOT USED *
= Blk4 Val 3 0
~>NOT USED *
EDIT BL IELZAEE] 0
->NOT USED *
» BIK5 Val 1
EDIT BLOC ->Line Spd SP - _ P1/4
= BIKS Val 2 -
->NOT USED *
» BIK6 Val 1 = Blk5 Val 3 0
->Line Spd SP ->NOT USED .
EDIT BLO! « BIK6 Val 2 = BIk5 Val 4 0
->NOT USED —>NOT USED ’
= Blk6 Val 3
» BIk7 Val 1 “>NOT USED
~>Line Spd 5P = BIk6 Val 4 I .
= Blk7 Val 2 ->NOT USED
->NOT USED
= BIk7 Val 3
~>NOT USED
= BIk7 Val 4 I
->NOT USED
I




Edit Block / Save

Press the Menu key from any of the Edit Block screens to exit. If you have made changes in any of
the screens (pages 1-4), a dialog box will popup and give you the opportunity to either save or to
discard your changes.

NOTE: Once you have exited the Edit Block screen, if you change the value of a Control Parameter
in any other screen (that is not a block screen) and that change can create problems with that
Control Parameter when the block is put into use, then the error message “Invalid BIk” will flash
briefly in the error message bar. Generally this scenario would only happen if a math error or an
undefined operation were created in the block which houses the Control Parameter that changed.

For example, If you change the value of a scaling parameter which is also used in a block and the
affect that the change has on the block would create an overflow (e.g., a setpoint istoo large in
relationship to CP-208) then the block would become unusable or an “invalid block.”

Press the Enter key to

ED'T BLOCK 0 save your changes or
<Active Block> press the Clear key to

discard your changes.

» BIkO Val 1

re
B Save Changes? 0
Press... *

B ENTER to Save 0
CLEAR to Discard *

B RU Vdl' & O
*

->NOT USED

I N 7Y



PROGRAMMABLE LOGIC CONTROLLER
(PLC)

This section discusses the setup procedures for the PLC (Programmable Logic Controller). The CX-1200
provides abasic PL C to compliment the motion control operation with /O flexibility. The PLC allowsyouto
redirect or redefine the eight digital outputs and eight (of the 16) digital inputs. You can also usethe PLC to
initiate a number of internal functions, or to test the state of statusindicators. The PLC includes four timers,
four event counters, four latches, and four numerical comparators. The alarms are generated by the PLC.
The CX-1200 provides an editor for changing the PLC program without the need of a portable computer or
proprietary pendant. The program is presented as a text-based list of commands (instructions) and operands
(11O, contacts, cails).

Caution: To avoid damage to your system, the CX-1200 must be calibrated and the motor drive set up before you
operate your system. Refer to Drive Setup / Calibration: Calibration.

The PLC screens are;

* PLC Monitor

e PLC Timers

e PLC Event Counters

» PLC Position Counters
* PLC Data Copy

» PLC Digita 110

* PLC Programming



—NOTES—



PLC

The PLC adds functionality to the CX-1200. There are default settings for the PLC, which are generally
sufficient for most applications, and whose operations are transparent to the user. There are also PLC screens
which alow the user additional accessto the PLC in order to expand on the CX-1200's functionality. The
PLC hasa “scantime” of 2 milliseconds. The scan isdivided into two parts:

« The state of the status indicators is determined (this includes the alarms and the results of the Custom
alarms) and the PL C-dedicated digital inputs are captured.

» The PLC program is executed and the digital outputs are updated with the results.

Sincethereis only one copy of the PLC bit map in memory when the PLC program executes, it uses the most
current state of the PLC bits. Therefore, if arung changes the state of a PLC bit value, the new value is then
used in subsequent rungs. Though thisruleisnot violated in the case of the latches, the state of the latchesis
not determined until after the PLC program has completed. This meansthat the set and reset PL C bits can
change, but only their state at the end of the PLC program will determine the state of the Latch throughout the
entire next scan. Likewise, the event counters are not incremented/decremented until after the PLC porgramis
completed, and their associated outputs will not change state during the execution of the program.

The PLC program performs the logic on the PL C bits as dictated by the user-entered program. The state of
these PLC bitsis determined before hand viainternal calculations. These bits are PLC bit 2 through PLC bit
99. These hits are consider status information that are set or reset based on their function, current data and
the state (or change thereof) of other PLC bits. These bits should never be operands of an OUT command,
and therefore the state of these ‘ status' bits should remain constant throughout the execution of the PLC
program.

The scan is summarized as follows:

1. Thedigital output (from last scan) are output to the actual outputs, the digital inputs are captured as a
group and saved for later use.

2. Statushbitsare setup - state, block select, RUN mode, loop type, event counter maintenance, alarms,
compares, set/reset latches.

The Timers are maintained (status bits set/reset if necessary). Thisendsthefirst 1 millisecond part of
the scan.

3. Thedigita inputs (stamped at top of 2 millisecond boundary) are copied to PLC bits (while OR’'ing in
the DI Set (CP-403), and performing One-shot operation on the DI 1 Shot bits, (CP-402), set PLC Bit
Set (CP-407) bit, reset PLC Bit Clear (CP-408) hit.

4. Executethe PLC program. This performsonly thelogic as given by the program. No functions called
out by setting abitto “1” in the execution of the program will get executed at thistime. Counters are
not incremented at thistime, and therefore, the counter outputs remain unchanged during the execution.
The state of the latches are not determined at thistime.

5. Thedigital out PLC bits are saved, but not sent to the actual outputs at thistime. The saved digital
output dataiis output at the top of the next 2 millisecond boundary. This maintains afixed time
interval between the reading of the digital inputs and the writing of the digital outputs.



6. Misc. functions: Block Select A,B,C decoded to select current block, PLC bits Frzingrl, OpenLoop,
FrzRamp, Negate SR are OR’ ed in with the Cntrl Latch (CP-340). The result will be used in the next
Scaled and Ramped Reference determination, or Control Loop calculation.

The Data Trace enable is maintained.

The Timers are maintained (status bits set/reset if necessary). This endsthe 2™ 1 millisecond part of
the scan.

The PLC mimicsthe operation of Relay Logic. In thiscontext, therelay “Coils’ can be either energized (ON)
or inactive (OFF). Likewise, therelay contacts, whether “open” or “closed”, assume only one of the two
states at any given time. Therefore, relays are binary devices. The state of a coil or contact can be
represented asa“1” (ON”) or a“0” (OFF). Thisisthe basisfor the PLC; it treats everything as binary
entities with each assigned a particular function and it realizes only one state at any giventime. The virtual
“contacts’ and “coils’ that are available to the PLC program are defined in the PLC bit map. The PLC bit
map assigns the function of the contacts and coilsto abit (single binary digit) memory location. The PLC
program has access to the PLC bit map to logically combine the “contacts’ (status) bitsto activate

(or deactivate), a“coil” bit. For example; the Block Selection default program routes the Digital Inputs
DI_8,Dl 9andDI_10totheBlk Sel A, B, C PLC Bits(coils) respectively. Note that the Digital Inputs are
activelow - so aclosed contact to common (which would be“0” voltage on the input) would producea“1”
(true = active) in the corresponding Bit in the PLC bit map. Refer to the PLC Program Operandsin
Appendices: Appendix L.

The status bits can be based on a binary condition (e.g., the DrvEnable /PLC bit 51) or they can be based on
the result of a comparison between two nonbinary numbers (e.g., the MaxFI1Hz /PLC Bit 49). The
MaxFI1Hz bit (49) is set (active = normally-open contact closed) when the value of the Feedback signal is
greater than the value that you entered into Max Fb Alm (CP-371). Most of the numerical comparisons that
are associated with the PLC status bits involve one (or more) Control Parameters. Some of the Control
Parameters are used to setup the PLC operation. In addition, there are Monitor Parameters to monitor the
state of the PLC bits.

The PL C uses a stack-based environment for moving bit data and computing boolean expressions. Your PLC
program must conform to thisformat. Each rung of your ladder-logic program would be programmed as a
group of commands (along with their operands) starting witha“LOAD” (or “LD NOT”) command and
ending with an “OUT” command. The stack allowsyou to enter acomplicated logical combination (rung)
without having to separate it into smaller groups (rungs) with temporary coils.

These arethe commands:

LOAD

LD NOT (Load Not)
AND

AND NOT

OR

OR NOT

XOR (Exclusive OR)
XOR NOT

NOT

ouT

<END>



There are three parts to the stack: the Result Register (R); a bit mapped location named “ SO” (bit location
“0"); and abit mapped location named “S1” (bit location “1"). When the stack islifted with the“LOAD”
and “LOAD NOT” commands, the contents of “S0” is copied to “S1” (the contents of “S1” is overwritten)
and the contents of the Result Register (R), iscopied to “ SO” and the contents of the operand (or the
complement of) is copied to the Result Register, “R”. When the Stack is dropped asinthe“AND 0", the
“OR 0", the“AND NOT 0" and the “OR NOT 0" commands, then the contents of “S0” (or its complement)
is“AND’ed” or “OR’ed” with the Result Register (R) and the result isleftin (R). The contentsof “S1” is
copiedto “S0” (the contents of “S0” is overwritten), and the contents of “S1” remainsthe same. The
following example showsthe stack before and after the“LOAD” and “AND 0" commands.

Location 08 (DI_8): 1

Before“LOAD 8DI_8": After “LOAD 8DI_8":
S1:0 Sl:1
S0: 1 S0: 0
R:0 R:1
Before“AND 0S0": After “AND 0S0":
Sl:1 Sl:1
S0: 0 S0: 1
R: 1 R: 0

For commands other than “LOAD” and “LD NOT” with an operand other than “0” (S0), thereis no stack
movement. For example; the“AND 9DI_9” resultsinan “AND”s of the contents of Bit Location 09

(DI _9) with the Result Register (R) and the result of the operation staysin the Result Register (R). Thereis
no stack movement and “S0” and “S1” remain the same. The“LOAD” and “LD NOT ”commands always
lift the stack. The stack drops only when the operand is“0” (S0) for the“AND”, “OR”, “XOR", “AND
NOT”, “ORNOT ” and “XOR NOT ” commands.

THE COMMANDS

1.LOAD
This starts anew Rung (group of commands). The stack islifted and the contents of the operand bit isloaded
into the Result Register (R).

2. LD NOT
Sameas“LOAD” but the Result Register is complemented after theload. Thisisused for starting the rung
with anormally-closed contact.

3.AND

The contents (the bit value) of the operand bit iSAND’ ed with the Result Register (R). The operandis
unaffected. Theresult isretained in the Result Register. If the operandis“0” (i.e., the“S0" register), then
the stack is dropped.

4. AND NOT

The complement of the operand bit iSAND’ ed with the Result Register (R). The operand is unaffected. The
result isretained in the Result Register. |f the operandis“0” (i.e., the "SO" register), then the stack is
dropped. Thisistypically used to “AND” in anormally-closed contact.



5. OR

The contents (the bit value) of the operand bit is OR’ ed with the Result Register (R). The operandis
unaffected. Theresult isretained in the Result Register. If the operandis“0” (i.e., the"S0" register), then the
stack isdropped.

6. OR NOT

The complement of the operand bit is OR’ ed with the Result Register. The operand is unaffected. Theresultis
retained in the Result Register. If the operandis®0” (i.e., the"S0" register), then the stack isdropped. Thisis
typically used to “OR” in anormally-closed contact.

7. XOR

The contents (the bit value) of the operand bit is Exclusively OR’ ed with the Result Register. The operand is
unaffected. Theresult isretained in the Result Register. If the operandis“0” (i.e., the"S0O" register), then the
stack isdropped.

8. XOR NOT

The complement of the operand bit is Exclusively OR’ ed with the Result Register. The operand is unaffected.
Theresult isretained in the Result Register. If the operandis“0” (i.e., the"SO" register), then the stack is
dropped. Thisistypically used to XOR in anormally-closed contact.

9. NOT

The contents of the Result Register iscomplemented. The operand isignored but must beincluded in the
program - use one of the temporary coil locations or the NOP Opnd (171). Thisistypically used to
complement the result beforean “OUT” command. This could bethe caseif therung is controlling an active-
high output.

10. NOP
ThisisaNo Operation Command. The command isignored by the compiler. This can be used to temporarily
remove acommand.

11. OUT
This copies the contents of the Result Register (R), into the operand location. Thisterminates the rung.

12. <End>

Thisendsthe PLC program. It signalsthe compiler that there are no more valid commandsto follow. Every
program must be terminated with an “<END>". The operand isignored but it must be included in the program.
Usethe NOP Opnd (171).

The OPERANDS

The operands are divided into two main areas: the status bits (contacts); and the function bits (coils). The
status bits range from bit 2 through bit 95. Do not use these bits as operands for the “OUT” command, asthe
results could be unpredictable. The function bits range from bit 100 to bit 219. These are used in conjunction
with the“OUT” command to activate theindicated function. Activation of theindicated function occurswhen
the“OUT” command movesa“1” into the bit location (the Result Register containsa“1” just prior the “OUT”
command). All of the bitsthat are not defined, are “ Reserved” for future expansion. Refer to Appendices:
Appendix L for acomplete list of the PLC Program Operands.



Descriptions of the groups of operands and discussion of the associated Control Parameters follow:

Bit O isthe top of the stack, SO (first entry point).

Bit 1 isthe bottom of the stack, S1, (lowest level).

Bit 2 isfixed at the value of 0.

Bit 3isfixed at the value of 1.

Bit4issettoal for thefirst PLC scan after power-up.

Bits 8 through 15 reflect the values captured on the Digital Inputs 8 through 15, respectively. DI Set (CP-403)
can be used to set one or al of these bits even when the corresponding input is not active. Thisistypically used
to test your program without having to actuate the input. DI 1 shot (CP-402) can be used to set one or more of
the Inputs (DI_8 through DI _15) to automatically generate a one shot in the PLC bit location (bit 8-15) from an
open to closed transition on the input.

Bits 16 through 19 are the output of the latches. Thiswould be the equivalent of the normally-open contact of a
latching relay.

Bits 24 through 27 are the outputs of the timers. The running time for each timer is compared against the Timer
Delay and Timer On-time CP's (CP-410, CP-417) to determine if these output bits should be active (1).

Bits 28 and 29 are alarm conditions.
Bits 30 and 31 are basic status indicator bits.

Bits 32 through 36 are the outputs of the event counters. When the count for each counter reaches the Trigger
Count (CP-420, CP-422, CP-424, CP-426, CP-428), the corresponding counter output will be active (1).

Bit 37 indicates that the AC voltage for the control is below specification.
Bits 40 through 42 reflect the value of RUN Mode (CP-202).

Bits 43 through 46 reflect the value of Sync Mode (CP-204).

Bit 49 isabasic status indicator bit.

Bits 50 through 57 are basic status indicator bits. Bit 50 (COSign) indicates the sign of the Control Output
(CO_Sig). If CO Polarity isset to NEG (2), Bit 50 operates opposite of the actual voltage convention - if the
voltage is negative, thisis consider normal for CO Polarity set to NEG and the Bit 50 will be “0”.

Bits 58 and 59 are alarm conditions.

Bits 60 through 63 indicateif the corresponding compare result istrue (1) or not (“0").
Bits 65 isthe Out of Position status.

Bits 66 through 69 reflect the sync pulse status.

Bit 70 has the value of one (1) for %2 second and zero (0) for %2 second continuously. This represents a one
second square wave (1 Hz).

Bits 72 through 77 and 79 indicate the system operating state of the controller. Only one of these bits can be
active at atime. These hits are monitor (status) bits only. Do Not use these bits as operands for the “OUT”
command. You can not request a state change with these bits.

Bits 80 through 87 indicate the active block. Only one of these bits can be active at atime. These bitsare for
monitoring status only. Do not use these bits as operands for the “*OUT” command. You can not request a new
block with these bits. You can do this only through the Blk Sel A,B,C bits.

Bit 89 indicates a reverse direction command to the drive from the control. This bit may be used to assist in
direction changeswhen using unipolar reversibledrive.



Bits 100 through 107 are used to activate the Digital Outputs O-7 respectively. The outputs are active low.
Therefore, when the “OUT” command moves a 1 into one of these bits, the corresponding output will
become active and pull the connected device to common, sinking current as dictated.

Bits 108 through 115 are used for temporary storage. They can be used to store the intermediate results of
relatively complicated rungs. They could be referred to as virtual “ Control Relays’ and they can be used in
the logic of several rungs

Bits 116 through 123 are used to set and reset the latches.
Bits 124 through 127 are used to enable the timers.
Bit 128 is used to reset Timer 4 since it retains its state when the Tmr4 En bit (PLC bit 127) is“0".

Bits 130 through 133 are used to increment the corresponding counters. Bit 134 isused to decrement the
Counter 4 count. The count isincremented on the transition from a“0” to a1 in theincrement or decrement
hit.

Bits 135 through 137 are used to reset the corresponding counters. These arelevel activated; aslong asthe
reset bit remains active (1), the count will remain at “0”

Bit 138 isused to preset the Counter 4 count to the Cntr4 Preset value (CP-429). Thisisaso alevel
activated function - aslong as the reset bit is active, the count will remain at the preset value for Counter 4
even if transitions occur on the increment (or decrement) bits.

Bits 140 through 142 are used to select the active block. Thisisaccomplished in abinary (octal) fashion.
Thefollowing tablerepresentsthelogic:

PLC Bit 142 PLC Bit 141 PLC Bit 140
BlkSel C BlkSel B BlkSel A Active Block

PFRPRPPROOOO
PFROORROO
RPORORORO
NoO R WNRERO

Bit 148 is used to reset the integral term of the PID.
Bit 149 isused to control some control loop and ramp operations.
Bit 151 isused to may be used to disable Large Error Recovery.

Bits 152 through 154 are used to reset the position counters and the error. The error isthe critical value that
drives the zero-error and the position control loops. The counters are preset with the FI 1PsnPrst and
FI2PsnPrst values when the corresponding bits are active (level).

Bits 157 through 158 are used to control some control loop and ramp operations.

Bit 159 is used to negate the Scaled Reference signal. The Negate SR bit is used to reverse the direction of
the commanded speed, the Scaled Reference.

Bits 160 and 161 may be used to initiate a“ Data Copy” operation where avalue is transferred from one
parameter to another. See the definitions of CP's 396 thru 399.



Bit 164 is used to negate the Control Ouput (CO_Sig) signal. The Negate CO bhit isignored when operating
in Unipolar mode. You can not reverse the polarity of the output in this case.

Bit 167 may be used to start the “Data Trace” data collection. Refer to the section in Serial Communications
Binary protocol for further information regarding the “Data Trace.”

Bits 168 and 169 are used as the “Remote” scroll up and scroll down controls. The parameter that will be
incremented or decremented is selected by Remote Scroll (CP-400). The Rmt Scroll Rate (CP-401)
determines the rate at which the select parameter is incremented or decremented when the corresponding bit
isactive.

Bits 172 and 173 may be used to disable the Lead or Follower Sync.

Bit 174 may be used to initiate a Re-Learn process in one of the sync follower modes. For any other mode of
operation, the Re-Learn bit will cause the position information to be reset to zero and the job space
information to be reset to the maximum job space until the CX-1200 Re-Learns the job space information.

Bit 180 may be used to request a change in system state (MP-50 State) to F-Stop state. Thisis separate
from but may be used in addition to the dedicated F-Stop input.

Bit 187 may be used to put the CX-1200 control loop into open loop.

Bit 200 is used to indicate when the CX-1200 isin “open loop” control. Whenin “openloop” the bit will be
set to one (1).

Bits 201 through 203 indicate the operating control loop of the CX-1200. Only one of these bits can be active
at atime. These bits are monitor (status) bits only. Do Not use these bits as operands for the “OUT”
command. You can not request a state change with these bits.

PROGRAMMING EXAMPLES



The Basic Rung - Moving Bit Data

Since the PLC is based on bit data, abit valueis moved from one location to another. The most basic rung
(anormally open contact energizing acoil) isimplemented in the PLC program by moving bit data.

MaxFbSpd DO_1

LOAD 55 MaxFbSpd
OouT 101 DO 1

55 101

The value of MaxFbSpd bit (contact) isloaded into the Result Register (R) with the “LOAD 55 MaxFbSpd”
command and copied to the Digital Output DO _1 bit location (coil) with the “OUT” command. When the
MaxFbSpd bit is set (1), the DO_1 bit will get set a'so. Asaresult, the actual DO_1 pin will be active -
pulled low to sink current and possibly energize an external-relay coil. All rungs (groups of commands) must
start with a“LOAD” or “LD NOT” command and end with an “OUT” command. “LD NOT” starts the
rung with anormally-closed contact.

Since the “OUT” command does not change the value of the Result Register (R), you can move the result of
arung to more than one Bit location without starting a new rung.

LOAD 15 DI_15 | DI_15 RstFI1Psn
ouT 152 RstFI1Psn | 1

OUT 153 RstFI2Psn | |
ouT 154 RstPsnErr 15 152

RstFI2Psn

0l 0

153

RstPsnErr

—O—

154




Series and Parallel Contacts - Operating on Bit Data

Often it is necessary to combine the state of more than one PL C bit (contact) to determine if another bit (coil)
should be energized. The series connection of two contacts representsthe“ANDing” of the states; both
contacts need to be closed in order for energy to flow. The“AND” command isused to “AND” two PLC bits
(contacts) together. Thefollowing example shows how to program asimple series connected rung.

LOAD
AND
ouT

55
24
101

MaxFbSpd
Tmrl Out
DO_1

MaxFbSpd
| |

Tmrl Out

DO_1

I
55

| |
I
24

101

Similarly, the*OR” command isused to “OR” two PL C bits (contacts) together. Thisimplements the ladder
logic of parallel connected contacts as the following exampleillustrates.

MxFbSpd DO 1
| O-
|
LOAD 55 MxFbSpd 55 101
OR 57 DrvNoRsp DrvNoRsp
OuUT 101 DO_1 :
I
57
This can be expanded to include more bits.
MaxFbSpd DO _1
| O-
|
LOAD 55 MaxFbSpd 55 101
OR 56 MaxAclIDcl MaxAclDcl
OR 57 DrvNoRsp
ouT 101 DO_1
56
DrvNoRsp

57




You can combine“AND’s” and “OR’s’ to implement both the series and parallel connections.

MaxFbSpd Tmrl Out DO 1
l | | O_
| ||
LOAD 55 MaxFbSpd 55 24 101
OR 57 DrvNoRsp DrvNoRsp
AND 24 Tmrl Out I
ouT 101 DO 1 [
57
MaxFbSpd Tmrl Out DO 1
l | | O_
| ||
LOAD 55 MaxFbSpd 55 24 101
AND 24 Tmrl Out DrvNoRsp
OR 57 DrvNoRsp I
ouT 101 DO 1 [
57

The order of the program commands effect the outcome. The result of each command is placed in the Result
Register (R), which isthen used in the next operation.

The exclusive“OR” command (“XOR”, “XOR NOT") can be used to act on one of two true conditions, but
not if both are true at the same time. The truth table for the “XOR” and “XOR NOT” isgiven by (1 = true):

R Operand XOR XOR NOT
0] 0 0 1
o 1 1 0]
1 0 1 0]
1 1 (] 1

The following exampleimplements an exclusive“ OR” between Cntrl Out and Cntr2 Out using ladder logic.
The program commands use standard “AND” and “OR” logic.



Cntrl Out Cntr2 Out DO_1
LOAD 32 Cntrl Out O_
AND NOT 33 Cntr2 Out
LOAD 33 Cntr2 Out 32 33 101
AND NOT 32 Cntrl Out Cntr2 Out Cntrl Out
OR 0 S0
ouT 101 DO_1
33 32
This programming can be greatly simplified with the“XOR” command asfollows.
Cntrl Out Cntr2 Out DO 1
LOAD 32  Cntrl Out 32 33 101
XOR 33 Cntr2 Out
1
ouT 101  DO_1 Cntr2 Out Cntrl Out
33 32

The“AND/OR” programming of the exclusive“OR” function aboveillustrates more complicated logic than
we have seen thusfar. It involves not only the use of normally-closed contacts, but the use of a second
“LOAD” command to start the second branch, or sub-rung. If you understand the stack movement, the

programming should seem quite obvious. Consider thefollowing example:

LOAD
OR
LOAD
OR
AND
ouT

10
11

101

DI_8
DI 9
DI_10
DI_11
S0
DO_1

DI_8 DI_10 DO 1
8 10 101
DI_9 DI_11
9 11




Assume the values of the Digital Input BitsDI_8, 9, 10, 11 are 1,0,0,0 respectively. The“S1” and “S0” Bits
are“0" to start. The Result Register isalso “0” to start.
The stack movement proceeds asfollows:

Before“LOAD 8DI_8":
S1: 0
S0: 0
R: 0O

After “LOAD 8DI_8" (stack islifted)
S1: 0
S0: 0
R: 1

After “OR 9DI_9":
S1: 0
S0: 0
R: 1

After “LOAD 10DI_10" (stack islifted):
S1: 0
SO 1
R: 0O

After “OR 11DI_11":
S1: 0
SO 1
R: 0O

After “AND 0 S0” (stack falls):
S1: 0
S0: 0
R: O

After “OUT 101 DO0O_1":
S1:0
S0: 0
R: 0



Another example:

DI_8 DI_9 DO_1

LOAD 8 D8 O_
AND 9 D9 8 9 101
LOAD 10 DI_10 DI_10 DI_11
LOAD 11 D11
OR 12 D12
AND 0 SO 10 11
OR 0 SO
ouT 101 DO_1 bl_12

12

AssumeDI_8,9,10,11,12 havevaluesof 1,1,0,1,1

Before “LOAD 8DI_8":

After

After

After

After

After

S1:0
S0: 0
R: 0

“LOAD 8DI_8" (stack islifted)
S1:0
S0:0
R: 1

“AND 9DI _9":
S1:0
S0:0
R: 1

“LOAD 10 DI_10" (stack islifted):
S1:0
0:1
R: 0

“LOAD 11 DI_11" (stack islifted):
Sl 1
S0:0
R: 1

“OR 12Dl _12":
Sl 1
S0:0
R: 1



After “AND 0 S0” (stack falls):
Sl 1 (S1 remains the same after the shift down)
0:1
R: 0

After “OR 0 S0” (stack falls):
S1:1
0:1
R: 1
After “OUT 101 DO _1":
S1:1
0:1
R: 1

Theladder diagram can be constructed differently to simplify the programming.

DI_8 DI_9 DI_1
LOAD 8 DI_8 O_
AND 9 DI 9 8 9 101
LOAD 11 DI_11 DI_11 DI_10
OR 12 DI_12
AND 10  DI_10
OR 0 S0 11 10
ouT 101 DO _1 DI 12

12

In fact, most rungs can be ssimplified to require only one additional “LOAD” (other than the opening
“LOAD”) and one operation with the “S0” register (i.e., the“S1” register would not be needed).

The Latches

There are four latches that are available with the PLC. Each has two inputs and one output. The output
reflects the state of the latch, either “1” (ON) or “0” (Off). When the set input is“1” (true), the state of the
latch (the output) will be“1” (On). When the reset input is“1” (true), then the state of the Latch will be* O”
(Off). The set and reset inputs need only be true for one scan. The latch will retain its state (while the power
is“On”) until the opposite input becomestrue. If both inputsare®1” (true) at the same time, the state of the
latch will be“0” (Off).

The set inputs (act as coils) are labelled:

Lchl Set (PLC Bit 116)
Lch2 Set (PLC Bit 117)
Lch3 Set (PLC Bit 118)
Lch4 Set (PLC Bit 119)



The reset inputs (act as coils) are labelled:

Lchl Rst (PLC Bit 120)
Lch2 Rst (PLC Bit 121)
Lch3 Rst (PLC Bit 122)
Lch4 Rst (PLC Bit 123)

The outputs (used as contacts or status) are |abelled:

Lchl Out (PLC Bit 16)
Lch2 Out (PLC Bit 17)
Lch3 Out (PLC Bit 18)
Lch4 Out (PLC Bit 19)

A latch can be used to reverse the direction of motion with two sensors, one for forward, one for reverse. The
sensorswill only be active temporarily, so the latch retains the state until the opposite sensor isreached. The
forward sensor is connected to DI_10, the reverseinput to DI_11.

DI_10 (forward) Lchl Rst
LOAD 10 DI_10 O_
ouT 120 Lchl Rst
10 120
DI_11 (reverse) Lchil Set
LOAD 11 D 11 O_
ouT 116 Lchl Set
11 116
Lchl Out Negate LS
LOAD 16 Lchl Out
ouT 159 Negate LS
16 159

The Latch set and reset rungs should be placed next to each other. The output of the Latch is set at the
conclusion of the scan.

You can create your own custom latch using standard PLC logic.

DI_8 D9 Tmpl
IO~
LOAD 8 DI_8 |
OR 108 Tmpl 8 9 108
AND NOT 9 DI_9 Tmpl
ouT 108 Tmpl
108




Here DI_8 serves as the set input and DI_9 serves as the reset input. Tmpl retains the state of the latch. |If
the Latch Output isused as adigital output, you can use the digital output PLC bit directly (DO_0 through
DO _7, Bits 100-107) asthe latch state. The state of thislatch is determined in the sequence of the PLC
program .

D_8 DI_9 DO 1
j—O-
LOAD 8 D8 Vi
OR 101  DO_1 8 9 101
AND NOT 9 DI 9 DO_1
ouT 101 DO 1
101




—NOTES—



PLC MONITOR

Use the PLC Monitor screens to monitor the state of all the PLC operands. Pages 2, 3 and 4 of the screens
display the PLC hitsin sequential order. Pressthe“help” key on each line to view the names for each bit.
The Help screen will highlight the bits that are active.

Page 1 of the PLC Monitor screens displays the parameters that select the PLC bits and monitor the PLC.
Use the Control Parameters Bit ; PLC Monitor 1 (CP-405) and PLC Monitor 2 (CP-406) to select abit. The
name and value of the bit that you choose is displayed in the corresponding Monitor Parameters; PLC Mon 1
Val (MP-108) and PLC Mon 2Va (MP-109). The default names for these Monitor Parameters (PLC Mon
1Vva and PLC Mon 2 Val) are replaced by the name and value of the PLC Bits selected in PLC Monitor 1
(CP-405) and PLC Monitor 2 (CP-406). You can also use the Code key when you are in any parameter
screen to display the PLC Bit names and values of PLC Mon 1 Va (MP-108) or PLC Mon 2 Va (MP-109).
You can also customize the Status screen to display them.

DI Set (CP-403) simulates an active low condition on one of the digital inputs, DI_8 through DI_15, without
having to physically short the input connector to common. Enter anumber with a“1” in the bit location
corresponding to the digital input you want to force active. The action will be reflected in PLC 15-8 (MP-
110), which displays the bit values for the digital inputs DI_8 through DI_15.

PL C Bit Set (CP-407) and PLC Bit Clear (CP-408) alow you to forceaPLC Bit “On” (1) or “Off” (0). You
can set (or clear) one of the status bits (contacts), PLC Bits 8-95, but you can not control a PLC Bit (coil)
that is controlled by the PLC program (with the“OUT” command). Enter the number of the PLC Bit that you
want to set (1) into PLC Bit Set (CP-407) and the number that you want to clear (0) into PLC Bit Clear (CP-
408). When you are done testing, enter a“0” into PLC Bit Set (CP-407) and PLC Bit Clear (CP-408) .
They will automatically default back to PLC Bits 3 (One) and 2 (Zero ), respectively.



PLC MONITOR P1/4

PLC Monitor 1
PLC Monitor 1 (CP-405) determineswhich PLC bit will bemonitoredin PLC Mon 1Val (MP-108). ThePLC Mon1Va
(MP-108) displaysthe name of thebit rather than“PLC Mon 1Val”. To select aPLC hit to monitor, enter the number
of the bit or by usethe ‘Scroll’ keys (” or v) to scroll through thelist. Thisbit can be monitored in any screen when
the code select line set to PLC Mon 1 Val (MP-108). For thehit list, refer to Appendices: Appendix L.

PLC Mon 1 Val
PLC Monitor 1 Value (MP-108) displays both the description and the value of the PLC bit that was selected in PLC

Monitor 1 (CP-405). Please note that a description of the PLC bit appears on the display line instead of the
parameter name (PLC Mon 1 Val).

PLC Monitor 2
PLC Monitor 2 (CP-406) functionsidentically to PLC Monitor 1 (CP-405). Seeabove.

PLC Mon 2 Val
PLC Monitor 2 Value (MP-109) functionsidentically to PLC Monitor 1 Value (MP-108). Seeabove.

DI Set
Digital Input Set (CP-403) simulatesan“ACTIVE” condition onany or al of the PLC dedicated Digital Inputs (DI 15..8).
Digital Input Set (CP-403) islogically OR’ ed with the actual DI 15..8 (MP-101) bitsto form the PLC 15-8 (MP-110) hits.
ThePLC 15-8 (MP-110) bitsareused by the PLC logic. Thevalue of DI Set (CP-403) will not effect theactual DI 15..8
(MP-101) value, rather, DI 15..8 (MP-101) reflectsthe present status of the actual inputs. Enter a“1” in abit location
to simulate an active condition on the corresponding input. DI 15to DI 8 get mapped into Bit 7 to Bit 0. Page two of
the “Help” screen displaysinputs 15..8. Refer to Appendices: Appendic C.

PLC 15-8
PLC 15-8 (MP-110) displaysthe statusof PLC bits15-8. A“1” inany bit indicatesthat theinputis“active’. Thedigital

inputs are active low. Page one of the “Help” screen displays the bit map for PLC 15-8. Also refer to Appendices:
Appendic C.

PLC Bit Set
PL CBit Set (CP-407) forcesaPLC hittobesetat “1". Enter the number of thebit that youwanttosetat“1”. PLCBIt
Set (CP-407) testsyour PL C program rather than commanding adirect operation. Thebitisset prior to the PLC program
execution but after all the inputs, comparisons, timers and counters have had their status bits set up. However, the
PL C could clear this bit and unpredictable results can occur. Do not attempt to set a PLC bit that is controlled by an
OUT instructioninthe PLC program. If you need to force an output, use DIG I/O TEST in the diagnostics screen. For
the hit list, refer to Appendices: Appendix L.

PLC Bit Clear
PLCBIt Clear (CP-408) forcesaPLChittoberesetto“0”. Enter the number of the bit that you want to clear. PLC Bit
Clear (CP-408) testsyour PL C rather than to commanding adirect operation. Thebit iscleared prior to the PLC program
execution but after all the inputs, comparisons, timers and counters have set up their status bits. However, the PLC
could set thishit and unpredictable results can occur. Do not attempt to clear set aPL C bit that iscontrolled by an OUT
instruction in the PLC program. If you need to force an output, use DIG I/O TEST in the diagnostics screen. For the
bit list, refer to Appendices. Appendix L.
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PLC 23-16
PLC 23-16 (MP-111) displaysthe status of theinternal PLC status bits23-16. A “1” in any bit indicatesthat the bit is
“active”. Page one of the“Help” screen displaysthe bit map for PLC 23-16. Also refer to Appendices: Appendic C.

PLC 31-24
PLC 31-24 (MP-112) displaysthe status of theinternal PL C statusbits31-24. A*“1” inany bit indicatesthat the bitis
“active”. Page one of the“Help” screen displaysthe bit map for PLC 31-24. Also refer to Appendices: Appendic C.

PLC 39-32
PLC 39-32 (MP-113) displaysthe status of theinternal PLC statusbits39-32. A“1” inany bit indicatesthat thebit is
“active”. Page one of the“Help” screen displaysthe bit map for PLC 39-32. Also refer to Appendices: Appendic C.

PLC 47-40
PLC 47-40 (MP-114) displaysthe status of theinternal PLC statusbits47-40. A “1” inany bit indicatesthat thebit is
“active”. Page one of the“Help” screen displaysthe bit map for PLC 47-40. Also refer to Appendices: Appendic C.

PLC 55-48
PLC 55-48 (MP-115) displaysthe status of theinternal PLC status bits55-48. A “1” in any bit indicatesthat thebit is
“active”. Page one of the“Help” screen displaysthe bit map for PLC 55-48. Also refer to Appendices: Appendic C.

PLC 63-56
PLC 63-56 (MP-116) displaysthe status of theinternal PLC statusbits63-56. A “1” in any bit indicatesthat thebit is
“active”. Page one of the“Help” screen displaysthe bit map for PLC 63-56. Also refer to Appendices: Appendic C.

PLC 71-64
PLC 71-64 (MP-117) displaysthe status of theinternal PLC statusbits 71-64. A “1” inany bit indicatesthat thebit is
“active”. Page one of the“Help” screen displaysthe bit map for PLC 71-64. Also refer to Appendices: Appendic C.

PLC 79-72
PLC 79-72 (MP-118) displaysthe status of theinternal PLC statusbits 79-72. A“1” inany bit indicatesthat thebit is
“active”. These bits are only used to monitor the operating state of the CX-1102. Page one of the “Help” screen
displays the bit map for PLC 79-72. Also refer to Appendices: Appendic C

PLC 87-80
PLC 87-80 (MP-119) displaysthe status of theinternal PLC status bits87-80. A “1” inany bit indicatesthat thebitis
“active’. Thesebitsareonly used to monitor the parameter block that isactive. Page one of the*Help” screen displays
the bit map for PLC 87-80. Also refer to Appendices: Appendic C.

PLC 95-88

PLC 95-88 (MP-120) displaysthe status of theinternal PLC statusbits95-88. A “1” inany bit indicatesthat the bitis
“active”. Page one of the“Help” screen displaysthe bit map for PLC 95-88. Also refer to Appendices: Appendic C.
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PLC 107-100
PLC 107-100 (MP-121) displaysthe status of PLC bits107-100. A “1” inany bit indicatesthat the output is* active”.
Thedigital outputs are active low (current sinking). Page one of the“Help” screen displaysthe bit map for PLC 107-
100. Also refer to Appendices: Appendic C.

PLC 115-108
PLC 115-108 (MP-122) displaysthe status of theinternal PL C control bits115-108. A“1” in any bit indicatesthat the bit
is“active’. Theseinternal bits (control relays) can be used as global “control relays’. For example, they can be used
to create one-shots or latches. They can also be used to simplify programming. Page one of the“Help” screen displays
the bit map for PLC 115-108. Also refer to Appendices: Appendic C.

PLC 123-116
PLC 123-116 (MP-123) displaysthe status of theinternal PLC control bits123-116. A“1” inany bit indicatesthat the
bit is “active”. Page one of the “Help” screen displays the bit map for PLC 123-116. Also refer to Appendices:
Appendic C.

PLC 131-124
PLC 131-124 (MP-124) displaysthe status of theinternal PLC control bits131-124. A“1” inany bit indicatesthat the
bit is “active”. Page one of the “Help” screen displays the bit map for PLC 131-124. Also refer to Appendices:
Appendic C.

PLC 139-132
PLC 139-132 (MP-125) displaysthe status of theinternal PLC control bits139-132. A“1” inany bit indicatesthat the
bit is “active”. Page one of the “Help” screen displays the bit map for PLC 139-132. Also refer to Appendices:
Appendic C.

PLC 147-140
PLC 147-140 (MP-126) displaysthe status of theinternal PLC control bits 147-140. A“1” inany bit indicatesthat the
bitis“active’. Blk Sel A, B, C select theblock that isactive, if Blk Sel Source (CP-478) hasbeensetto“1” (Dgln). Page
one of the“Help” screen displaysthe bit map for PLC 147-140. Also refer to Appendices: Appendic C.

PLC 155-148
PLC 155-148 (MP-127) displaysthe status of theinternal PLC control bits 155-148. A“1” inany bit indicatesthat the
bit is “active”. Page one of the “Help” screen displays the bit map for PLC 155-148. Also refer to Appendices:
Appendic C.

PLC 163-156
PLC 163-156 (MP-128) displaysthe status of theinternal PLC control bits 163-156. A “1” inany bit indicatesthat the
bit is “active”. Page one of the “Help” screen displays the bit map for PLC 163-156. Also refer to Appendices:
Appendic C.

PLC 171-164
PLC 171-164 (MP-129) displaysthe status of theinternal PLC control bits171-164. A“1” inany bit indicatesthat the
bit is “active”. Page one of the “Help” screen displays the bit map for PLC 171-164. Also refer to Appendices:
Appendic C.

PLC 179-172
PLC 179-172 (MP-130) displays the status of the internal PLC status bits 179-172. None of these bits are presently
active. They arereserved for future use. Page one of the “Help” screen displays the bit map for PLC 179-172. Also
refer to Appendices: Appendic C.
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PLC 187-180
PL C 187-180 (MP-131) displaysthe status of theinternal PLC control bits187-180. A “1” inany bit indicatesthat the
output is “active’. Page one of the “Help” screen displays the bit map for PLC 187-180. Also refer to Appendices:
Appendic C.

PLC 195-188
PL C 195-188 (M P-132) displaysthe status of theinternal PL C control bits195-188. A“1” inany bit indicatesthat the bit
is“active”. Pageoneof the“Help” screen displaysthe bit map for PLC 195-188. Also refer to Appendices: Appendic
C.

PLC 203-196
PL C 203-196 (M P-133) displaysthe status of theinternal PL C control bits203-196. A “1” inany bit indicatesthat the bit
is“active”. Pageoneof the“Help” screen displaysthe bit map for PLC 203-196. Also refer to Appendices: Appendic
C.

PLC 211-204
PLC 211-204 (MP-134) displaysthe status of theinternal PL C control bits211-204. A“1” inany bit indicatesthat the bit
is“active”. Pageoneof the“Help” screen displaysthe bit map for PLC 211-204. Also refer to Appendices: Appendic
C.

PLC 219-212
PLC 219-212 (MP-135) displaysthe status of theinternal PL C control bits219-212. A“1” inany bit indicatesthat the bit
is“active”. Pageoneof the“Help” screen displaysthebit map for PLC 219-212. Also refer to Appendices: Appendic
C.
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PLC TIMERS

The are four timers that work in conjunction with the PLC. Each timer can be set up to generate apulse. The
timers operate with 1 millisecond resolution. However, when the timer times out and the timer output becomes
active, the PLC program may not react for another millisecond because of the two millisecond scan time.
Therefore, enter thetimevaluesat “1” or “2” milliseconds shorter than you actually need to compensate. The
timer outputs reflect the operation of an On-delay timer. If you need an Off-delay operation, usethe“NOT”
(complement) of the output. Timer 4, retains the accumul ated time even when the Enabl e is deactivated.

The operation of each timer isdictated by their respective delay and on-time parameters. Thefollowing shows
atypical time-trace of the Tmrl Out when Tmrl En changesfrom “0”to “1”. Tmrl Delay (CP-410) equals
“0.100" Secondsand Tmrl on Tm (CP-411) equals“-1".

1

Tmrl EN |
0 .

}«— 0.100 Sec —+|

1
Tmrl OUT 0

The following shows atime-trace of the Tmr1 Out when Tmrl En changesfrom“0” to“1”. Tmrl Delay (CP-
410) equals “0.100” Seconds and Tmrl on Tm (CP-411) equals “0.050" Seconds.

1

Tmrl EN |
0

}«— 0.100 Sec —|

1
Tmrl OUT 0 |

|[«—0.050 Sec—]




PLCTIMERS P11

Tmrl Delay
Timer 1 Delay (CP-410) isthetime, in seconds, fromwhich Timer 1 becomesenabled (Tmr1 Enbit going from*“0” to*1")
until Tmrl Out bit (24) inthe PLCisgoing active (1). Whenthe Tmrl Enbit (124) returnsto“0”, the Tmrl Out bit (24)
isreset to “0” and the delay-timeisresetto “0”.

TmrlonTm
Timer 1 on Time (CP-411) isthe time, in seconds, from which Timer 1 isgoing active (= 1) until Tmr1 Out is going
inactive (back to “0”). When the Tmr1 En bit (124) returnsto “0”, the Tmr1 Out bit (24) isreset = 0" and the on-
timeisreset to “0”. If you want Timer 1on-time to be infinite (“On” until Tmrl is disabled with Tmr1 En = “0"),
then enter a value of "-1" into Tmrl on Tm (CP-411).

Tmr2 Delay
Timer 2 Delay (CP-412) isthetimein secondsfromwhich Timer 2 becoming enabled (Tmr2 En bit going from“0” to“1”)
until Tmr2 Out bit (25) inthe PLC going active (1). Whenthe Tmr2 En bit (125) returnsto“0”, the Tmr2 Out bit (25) is
reset to “0” and the delay-timeisreset to “0”.

Tmr2onTm
Timer 2 on Time (CP-413) isthe time, in seconds, from which Timer 2 isgoing active (= 1) until Tmr2 Out is going
inactive (back to “0"). When the Tmr2 En bit (125) returnsto “0”, the Tmr2 Out bit (25) isreset = “0” and the on-
timeisresetto“0”. If you want Tmr2 on-timeto beinfinite (“On” until Tmr2 isdisabled with Tmr2 En =“0"), then
enter avalue of "-1" into Tmr2 on Tm (CP-413).

Tmr3 Delay
Timer 3 Delay (CP-414) isthetime, in seconds, from which Timer 3 becomesenabled (Tmr3 Enbit going from*“0” to*1")
until Tmr3 Out bit (26) inthe PLCisgoing active (1). Whenthe Tmr3 Enbit (126) returnsto“0”, the Tmr3 Out bit (26)
isreset to “0” and the delay-timeisresetto “0”.

Tmr3onTm
Timer 3 on Time (CP-415) isthe time, in seconds, from which Timer 3 isgoing active (= 1) until Tmr3 Out is going
inactive (back to “0”). When the Tmr3 En bit (126) returnsto “0”, the Tmr3 Out bit (26) isreset = “0" and the on-
timeisreset to “0". If you want Timer 3 on-time to be infinite (“*On” until Tmr3 is disabled with Tmr3 En =“0"),
then enter a value of "-1" into Timer 3 on Time (CP-415).

Tmr4 Delay
Timer 4 Delay (CP-416) isthetime, in seconds, from Timer 4 becoming enabled (Tmr4 En bit going from“0” to“1")
toTmr4 Out bit (27) inthe PLC going active (1). If Tmr4 becomesdisabled, the delay-timeisretained so thetiming can
continuewhen Tmr4 isre-enabled. The Tmr4Rst bit (128) in the PLC must be used to reset the delay timeto “0”.

TmrdonTm
Timer 4 on Tm (CP-417) isthetime, in seconds, from Tmr4 Out going active (= 1) until Tmr4 Out going inactive (back
to“0"). When Tmr4 becomes disabled, the on-timeis retained so the timing can continue when Tmr4 is re-enabled.
TheTmr4 Rst bit (128) inthe PLC must be used to reset the on-timeto “0”. If youwant Tmr4 on-timeto beinfinite (*On”
until Tmr4 isreset with Tmr4 Rst = 1) then enter avalue of “-1” in Tmr4 on Tm (CP-417).

Tmr4 Time
Timer 4 Time (MP-107) displaysthe elapsed time, in seconds, for Timer 4 during the delay part of it's operation.
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PLC COUNTERS

There are four event counters that are associated with the PLC. One of these counters functions as an up/
down counter. The other three counters operate as up-counters. The maximum count rate is approximately
100 counts per second (100 Hz). The up-counters all have upper trigger val ues associated with them. When
the count reaches this trigger value, the counter output will be set automatically to“1”. The count will
continue past the trigger level when more transitions occur on the Increment PLC Bit. However, aslong asthe
count is equal to or greater than the (up-counter) trigger level, the counter output PLC Bit will be“1”. Each
up-counter has areset PLC bit associated with it to reset the count to “0”. The up/down counter has a preset
valuethat isloaded into the counter when the counter reset PLC Bitissettoa“1”. Specia Control
Parameters hold the current count of the counters. Asaresult, the values are retained during a power-down.
In addition, you can enter anew value into the count or increment/decrement the value with the scroll keys.
The up/down counter has a down count trigger value and an associated output to indicate when the count is
lessthan or equal to thistrigger level.

The position counters that are associated with Lead Encoder and Follower Encoder inputs are available for
monitoring as well as for use in the numerical comparators. These counters are also used to determine the
position error, which in turn drivesthe position loops. These counters count pulses for non-quadrature (x1)
encoders or count edges for quadrature (x4) encoders. When the position-counter count reaches (or
exceeds) the rollover value, the counter isreset to “0” (plus any count over the rollover value).
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PLC EVENT CNTRS P1/1

5-108

Cntrl Cnt
Counter 1 Count (CP-421) isthe current count for “ Counter 1”. The CX-1102 automatically incrementsit one count for
every “0” to “1” transition of the Cntrl Inc bit (130). Counter 1 Count isthe default batch counter. Either use the
“Scroll” keysor enter anew number to changethisvalue. When the PLC program sets Cntrl Rst bit (135) to“1”, then
the Counter 1 Count (CP-421) resetsto“0” .

CntrlTrig
When Counter 1 Count (CP-421) isgreater than or equal to Counter 1 Trigger (CP-420), then the Cntr1 Out bit (32) in
thePLCissetto“1”. If thecountislessthan, Cntrl Out bit (32) will equal “0".

Cntr2 Cnt
Counter 2 Count (CP-423) isthe current count for “ Counter 2. The CX-1102 automatically incrementsit one count for
every “0” to “1” transition of the Cntrl Inc bit (131). Counter 2 Count is the default batch counter. Either use the
“Scroll” keysor enter anew number to changethisvalue. When the PLC program sets Cntrl Rst bit (136) to“1”, then
the Counter 2 Count (CP-423) resetsto “0” .

Cntr2Trig
When Counter 2 Count (CP-423) isgreater than or equal to Counter 2 Trigger (CP-422), then the Cntr2 Out bit (33) in
thePLCissetto“1”. If thecountislessthan, Cntr2 Out bit (33) will equal “0".

Cntr3 Cnt
Counter 3 Count (CP-425) isthe current count for “ Counter 3”. The CX-1102 automatically incrementsit one count for
every “0” to “1” transition of the Cntr3 Inc bit (132). Counter 3 Count is the default batch counter. Either use the
“Scroll” keysor enter anew number to changethisvalue. When the PLC program sets Cntr3 Rst bit (137) to“1”, then
the Counter 3 Count (CP-425) resetsto “0” .

Cntr3Trig
When Counter 3 Count (CP-425) isgreater than or equal to Counter 3 Trigger (CP-424), then the Cntr3 Out bit (34) in
thePLCissetto“1”. If thecountislessthan, Cntr30ut bit (34) will equal “0”.

Cntr4 Cnt
Counter 4 Count (CP-427) isthe current count for “ Counter 4”. The CX-1102 automatically incrementsit one count for
every “0” to “1” transition of the Cntr4 Inc bit (133). Counter 4 Count is the default batch counter. Either use the
“Scroll” keysor enter anew number to changethisvalue. When the PLC program sets Cntr4 Rst bit (138) to“1”, then
the Counter 4 Count (CP-427) resetsto“0” .

Cntr4 Preset
When the Counter 4 Rst bit inthe PLC Programming screenissetto“ 1", then Counter 4 Cnt (CP-427) issetto and held
at the Counter 4 Preset (CP-429) value. |f you need atransition preset, then create a one-shot or, when possible, use
the DI 1 Shot (CP-402) mask.

Cntr4 TrigUp
When Counter 4 Count (CP-427) isgreater than or equal to Counter 4 Trigger Up (CP-426), then the Cntr4 UpOut bit
(35)inthePLCissetto“1". If thecountislessthan, Cntr4UpO bit (35) will equal “0”.

Cntr4 TrigDn
When Counter 4 Count (CP-427) islessthan or equal to Counter 4 Trigger Down (CP-428), then the Cntr4DnO bit (36)
inthePLCissetto“1”. If thecount isgreater than, Cntr4DnO bit (36) will equal “0".



PLC DATA COPY P11

The PLC Data Copy function is used to copy CP or MP data (values) to a different CP (copy from source to
destination). When a 0 to 1 transition occursin the DataCopy 1 PLC bit (160), the value of the CPor MP
selected by Copy Source 1 (CP-396) is copied to the CP selected by Copy Dest 1 (CP-397). WhenaOto 1
transition occurs in the DataCopy 2 PLC bit (161), the value of the CP or MP selected by Copy Source 2
(CP-398) is copied to the CP selected by Copy Dest 2 (CP-399). The values of the Copy Source CPor MPis
unaffected by the data copy function.

Copy Source 1

Copy Source 1 (CP-396) identifiesthe CP or MPwhosevalueis copied to Copy Dest 1 when aOto 1 transition occurs
inthe DataCopy 1 PLC hit.

Copy Dest 1

Copy Dest 1 (CP-397) identifies the CP that takes on the value of the CP or MP identified by Copy Source 1 when
a0to 1 transition occurs in the DataCopy 1 PLC hit.

Copy Source 2

Copy Source 2 (CP-398) identifies the CP or MP whose value is copied to Copy Dest 2 when a 0 to 1 transition
occurs in the DataCopy 2 PLC hit.

Copy Dest 2

Copy Dest 2 (CP-399) identifies the CP that takes on the value of the CP or MP identified by Copy Source 2 when
a0to 1 transition occurs in the DataCopy 2 PLC hit.
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DIGITAL 1/0

The PLC/ Digital /0, (page 1) screen displays parameters that are associated with the digital inputs for the
PLC (DI-8 through DI-15). The DI-14 and DI-15 are routed to the Scroll Up bit (168) and Scroll Dn bit
(169) respectively by the default PLC program. Thisallowsthese digital inputs to control the remote scroll-
up and remote scroll-down function. The remote-scroll function can be assigned to almost any of the Control
Parameters. Use Remote Scroll (CP-400) to select the Control Parameter that you want to assign to the
remote scroll function. The rate of change when the PLC Bitis“1” (On or Digital Input active with default
PL C program) is determined by Rmt Scroll Rate (CP-401). Thisisthe number of increments/decrementsto
the least significant digit every second that the PLC bit (input) isactive. Use Table 5-1 for the time-between
increments or decrements of the various remote scroll rates.

DI 1 Shot (CP-402) determines which digital inputs will cause the corresponding PLC bit (8-15) to be “1”
(On) for one PL.C scan (one-shot) when an open-to-closed (active) transition occurs on theinput. Thisisthe
default one-shot for the PLC.

Remote Scroll Rate Incremept Interval Number of 10 - mSec
(Time) Samples per Interval
1 1000 mSec =1 Sec 100
2 500 mSec 50
3 333 mSec --> 330 mSec 33
4 250 mSec 25
5 200 mSec 20
10 100 mSec 10
11 91 mSec --> 90 mSec 9
12 83 mSec --> 80 mSec 8
14 71 mSec --> 70 mSec 7
15 67 mSec --> 60 mSec 6
20 50 mSec 5
25 40 mSec 4
30 33 mSec --> 30 mSec 3
50 20 mSec 2
100 10 mSec 1

Table5-1 Remote Scroll Rates
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DIGITAL 1/O PV1

DI 1 Shot
Use the Digital Input 1 Shot (CP-402) to create a one scan pulse (one-shot) as the result of a high-to-low (open-to-
closed) transition on any or all of the PLC dedicated inputs. To generate a 1-scan pulse for an inactive high to an
active low transition, enter a“1” inthe bit location of corresponding digital input. In the example below, the “1”
has been entered in digital input 14.

DI 7.0
Digital Input 7..0 (MP-100) displaysthe value of the“J6” digital inputs. A ‘1" in the bit location indicates a“low
voltage” condition on the corresponding input (which is consistent with a contact closure to common). Refer to
Appendices: Appendix C for the DI 7..0 (MP-100) bit map list.

DI 15..8
Digital Input 15..8 (MP-101) displaysthe value of the“J7” digital inputs. A ‘1" inthe bit location indicatesa “low
voltage” condition on the corresponding input (which is consistent with a contact closure to common). These eight
inputs can be set up in the PLC Programming screen to generate a One-Shot  Pulse on a high-to-low transition.
Refer to Appendices: Appendix C for the DI 15..8 (MP-101) bit map list.

DO 7.0
Digital Output 7..0 (MP-102) displaysthevalue of the“J2" digital outputs. A ‘1’ inthebitlocationindicatesan active
“low voltage” condition on the corresponding open collector output (which would sink DC current). Refer to
Appendices. Appendix Cfor the DO 7..0 (MP-102) bit map list.
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PLC PROGRAMMING

Editor and the Compiler:

The PLC program consists of atext-based list of commands (instructions) and operands that work on bit data
to produce the same result as aladder-logic language. Each rung of aladder logic program isimplemented as
agroup of commands/operands starting with the“LOAD” (or LD NOT) command and ending with the“OUT
"command. A special series of screensthat function as an editor allow you to change the PLC program. You
can add commands, delete commands or change a command or operand. Thisis done with the keypad and
screens; programming computer isnot required.

Goto PLC/ PLC Programming. Thiswill bring up the current PLC program. There are five pages with a
total of 64 lines. Each line consists of one command and one operand. The simplest rung would require two
lines: one for the opening “LOAD” and onefor the closing “OUT”. Scroll through the lines with the Par Up
or Par Down keys. The second line of the PLC Programming title block will display what lineis active
(highlight) and if the command or operand on that lineis active. Use the Page Up and Page Down keys scroll
quickly through the entire program. Any changes made to the PL C program will be compiled immediately.
The changes go into effect as soon as the PL C Program has been exited and saved.

Changing Commands:

Scroll the Par Up or Par Down keys to the command that you want to change (highlight). Use the Page Up
and Page Down keys scroll quickly through the entire program. The second line of the PLC Programming title
block will display what lineis active (highlight) and the command on theline that isactive. When an
command is active (highlight), it can be changed by using the “increment scroll up/down” keysto scroll
through the list of available commands. Stop scrolling when the correct command appears. Usethe Clear key
to deleteathe activeline. The operand may need to be changed to be consistent with the new command. Use
the Par Down key to scroll to the operand (highlight).

Changing Operands:

Scroll the Par Up or Par Down keysto the to the operand that you want to change. Use the Page Up and Page
Down keys scroll quickly through the entire program. The second line of the PLC Programming title block
will display what line is active (highlight) and the operand on the linethat is active. When aoperandsis
active, it can be changed either by entering the PL C Bit number or by scrolling through the list of operands
with the “increment scroll s ort ” keys. The name of the operand appears on the line to the right of the
PLC Bit number. Stop scrolling when the correct operand appears. Press the Enter key to enter operand. Use
the Clear key to delete athe activeline.

Inserting aNew Line:

Toinsert anew line at the active line (highlight), scroll to the command and press the Enter key. The new line
isnow active and the prior active line, aswell astherest of thelines, move down oneline. The new line
appearsasa“NOP’ (no operation) command and a*“No Opnd” (No operand).

To Insert anew line below the active line (highlight), scroll to the operand and press the Enter key. A new line
isinserted on the next line and becomes the active line. The entire program, movesdown oneline. The new
line appearsasa“NOP” (no operation) command and a“No Opnd” (No operand).

Deletealine:

To delete aline, scroll to either the command or operand of the line and pressthe Clear key. A dialog box
appears and asks if you want to deletetheline. Pressthe Enter key to delete the line or the Clear key to cancel
therequest to del ete.
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Status and Help screens:

Press the Help key to go to the help screen for adescription of the PLC Programming. Pressthe Status key to
access the status screen. Press the Status key again to return to the PLC Programming screen. The Code is
till functional in the status screen. However, if you access the status screen from the PLC programming
screen, then you can not access the menu screens from the status screen. You must exit the PLC
Programming screen in order to access the menu screens.

Closing and Saving the PL C Programming screen:

To return to the menu screen, pressthe Menu key. If you made any changes, adialog box will appear to
confirm the changes. To keep the changes, pressthe Enter key. Pressing the Enter key to accept the changes
does not alter the PLC backup or the PLC default program. To discard the current changes, press the Clear

key.

DANGER

When you exit the PLC Programming screen
and pressthe Enter key, the changes will take effect
immediately.

The new program could cause a digital output to
change state, and cause an actuator to engage or
disengage.

Creating a Customized Backup Program:
To save the changes that you have made to the PL C Program as a customized backup PLC program, go to the
Setup/Load & Save Parms screen (page 1) and enter “1” in Save PLC Prgm (CP-499).

L oading the Backup Program or the Default Program:

Thelast page (page 5) of the PLC programming help screens (accessed from any line) allows you to choose
between |oading the backup PL C program (that you have customized) or loading the default PL C program that
was shipped from the factory. “Load Default Program” isthe default. You can also access the PLC backup
or the PL C default programs from the Setup/Load & Save Parms screen (page 1). For thelist of the factory
default PLC Program Logic, see Appendices: Appendix J.

NOTE: The backup PLC Program isidentical to the default PLC Program until you customize the PLC and

then save the backup in the Setup/Load & Save Parms screen. In addition, if you perform a“Clear
9" power-up, your customized backup PLC Program will revert back to the default PLC Program.
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The PLC Programing screens are accessed through

—> Main Menu / PLC <—

Use the Par keys to
scroll the highlight bar
and make either a
“Command” or a
“Operand” active.

PLC PROGRAMM NG
Li ne: 1 <Commmand>

The second line in the title\

DI 8 block line indicates when
1 the cursor is highlighting a

Bl k Sel fhe cursar s hior

DI 9 "Operand”. It also displays

Cntr 1 Rst the line number.

DI 10 O\
R L Use the Enter key to insert

e-Learn a new line, either in place of
DI 11 or below the active line.

OpnLpRqgst J

DI 12
Ghe name of the OperanD

Rst FI 1Psn
Choose a
Command: Choose an Operan(D

Rsr FI 2Psn
“OR", between 0-171.

“AND NOT”,
“AND",
“LDNOT”,
“LOAD”,
“NOP”,
“<END>",
“ouT”,
“NOT”,
“XORNOT”,
“XOR”,

\“ORNOT". )
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Use the Page keys to go scroll through the 64 command lines, a page at a
time. The screens below display the default sttings for lines 12 through 64.

PLC PROGRAMM NG
Li ne: 12 <Conmand>
13 DI _13

ouT 172 LdSyncOf f
ouT 173  FbSyncO f
LOAD 14 D _14

(08} 169 Scroll Dn
LOAD 15 DI_15

(e8]} 168 Scroll Up
LOAD 69 FbSyncRcv
ouT 130 OCntr 1 Inc
LQAD 53 RR@Spd

AND 54 Fb@Spd

I I

PLC PROGRAMM NG
Li ne: 23 <Conmand>

100 DO O
LQAD 29 Hi SpdAlm
R 28 LoSpdAl m
out 101 DO 1
LOAD 65 Qut Of Posn
out 102 DO 2
LQAD 66 LdSyncMs
aut 103 DO 3
LOAD 67 FbSyncMs
aut 104 DO 4
LOAD 32 Cntr 1 Qut

I I

PLC PROGRAMM NG
Li ne: 34 <Command>

105 DO 5
LOAD 89 Rvs Cmd
(e8]} 106 DO 6
LOAD 51 DrvEnable
uT 107 DO 7
<END> 171 NOP Opnd
NOP 171 NOP Opnd
NOP 171 NOP Opnd
NOP 171 NOP Opnd
NOP 171 NOP Opnd
NOP 171 NOP Opnd

I I

PLC PROGRAMM NG
Li ne: 45 <Command>

171 NOP Opnd

NOP 171 NOP Cpnd
NCP 171 NOP Cpnd
NCP 171 NOP Cpnd
NOP 171 NOP Cpnd
NOP 171 NOP Cpnd
NOP 171 NOP Cpnd
NOP 171 NOP Cpnd
NCP 171 NoP Cpnd
NOP 171 NOP Cpnd
NOP 171 NOP Cpnd

I I

PLC PROGRAMM NG
Li ne: 56 <Command>

171 NOP Opnd

NOP 171 NOP Opnd
NOP 171 NOP Opnd
NOP 171 NOP Opnd
NOP 171 NOP Opnd
NOP 171 NOP Opnd
NOP 171 NOP Opnd
NOP 171 NOP Opnd
NOP 171 NOP Opnd
I I

PLC PROGRAWMM NG
Li ne: 64 <Conmand>

NOP 171 NOP Opnd
NoP 171 NOP Opnd
NoP 171 NOP Opnd
NoP 171 NOP Opnd
NOP 171 NOP Opnd
NOP 171 NOP Opnd
NOP 171 NOP Opnd
NOP 171 NOP Opnd

N [EE NoP opnd




PL C Programming/ Help Screen Option and Save Screen

The last page of the Help screens (page 5) allows you to choose between
creating a backup of the changes that you have entered or loading the default
bit program that was shipped from the factory. “Load Default Program” is the
default choice.

HELP

Hel p For PLC Editor:
Vake Sel ecti on bel ow
press enter to | oad.

To change to “Load Backup
Program”, use the “par” key to
scroll the highlight bar.

Load Default Program

Load Backup Program

I N TH

Press the Menu key from any of the
PLC Proramming screens to exit. |f PLC PROGRAMM NG
you have made changes in any of the Line: 1 <Conmand>
screens, a dialog box will popup and 8 DI _8

give you the opportunity to save or to 140 Rl Kk Sel
discard your changes.

Save Changes?
Press...

|_* ENTER to Save

d CLEAR to Discard

Press the Enter key to save ouT 187 OpnLpRgst

your changes or press the

Clear key to discard your

changes.

LOAD 12 DI _12
aur 152 Rst FI 1Psn
LOAD 153 Rst FI 2Psn
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System Monitoring/Monitor Parameters

Introduction to Monitor Parameters
System Monitor

Run Monitor
Position

Job Sizes

STD SignalsMonitor
Alarmsand Limits
DIG /O Monitor
AuxAnalog M onitor
Control Overrides







INTRODUCTION TO
MONITOR PARAMETERS

Parameters are divided into two classifications; Control Parameters (CP) and Monitor Parameters (MP). This
section is about Monitor Parameters. Control Parameters are explained in System Setup/Control Parameters.

The parameters appear on the screens by a Parameter Name. The Help screens list the parameters by both
their name and by a numbered code, which is called the Parameter Code. The operational dataisthe

Parameter Value.

Parameter N\ame Parameter Code Parameter Value

Monitor Parameter | Scaled Fb MP-40 0.0 (default)
Parameters =
Control Parameter | Master SP CP-210 0.0 (default)

Note: Monitor Parameters are status indicators only - you can not directly affect or change a Monitor Parameter.
When Monitor Parameters are displayed on the screens, they do not have a small indicator “dot” to the left
of the Parameter Name (unlike Control Parameters, which do have a small indicator “dot” to the left of the

Parameter Name).

Monitor Parameter (MP) screens allow you to monitor the performance of the CX-1200 and your system.
These screens al so help you troubleshoot for problems aswell as confirm the wiring and tuning. Monitor
Parameter screens can be accessed at any time during the CX-1200's operation, including during Run, Jog
and F-Stop. The Monitor Parameter screens are accessed through the System Monitor screen.



—NOTES—



SYSTEM MONITOR

Use the system monitor screens to access the Monitor Parameter screens that monitor the operation of the
CX-1200. Inaddition to their monitoring capability, the Control Override screens provide limited control of the
Run/Stop/Jog logic and the block selection.

The CX-1200 system monitor screens are:

* Run Monitor

* Position

* Job Sizes

» STD SignalsMonitor

e Alarmsand Limits Monitor
* DIG I/O Monitor

* Aux Analog Monitor

« Control Overrides



RUN MONITOR / SYSTEM P1/3

The Run Monitor screen (page 1) contains monitor system data parameters. Setpoint X (CP-201) isalso
included on this screen to allow convenient assess to your active setpoint.

State
State (MP-50) displaysthe present system operating state of the CX-1200 (seelist below). Only one operating state
may be activeat atime. To accesseither the“Run” or the*Jog” operating state, the F-Stop, R-Stop and H-Stop inputs
must be closed.

9 = Not Defined 8 = Diagnostics 7 = Not Defined
6 = Not Defined 5 = Jog 4 = Not Defined
3 =Run 2 = H-Stop 1 = R-Stop
0 = F-Stop

Setpoint X

Setpoint X (CP-201) displaysthe name and val ue of the setpoint that corresponds with the mode of operation selected
in RUN Mode (CP-202). The setpoint could bethe Master SP (CP-210), the Follower SP (CP-220) or the Direct SP (CP-
230). Setpoint X actsasaquick accessto the setpoint value. Inaddition to changing a setpoint value in the setpoint
screens, you can also change the value of the active setpoint by entering anew valuein Setpoint X (CP-201).

Scaled Fb
Scaled Feedback (M P-40) displaysthe scaled feedback , whichisscaled per ScFbDispEq (CP-250). The placement of
the decimal point isthe same asthe placement of the decimal point in Master SP (CP-210) in "Master" and Follower SP
(CP-220) in"Ratio or Inverse Ratio".

ActScal eFactor
Active Scale Factor (MP-42) displaysthe scale factor currently being utilized by the position control algorithm. The
ActScal eFactor (MP-42) may not be the same as Scal eFactor (MP-41).

LdEU/Tm
Frequency Input 1 Engineering Units per Time (MP-05) displays the current speed of the Frequency Input 1 in the
Engineering Unitsper Time (EU/Tm) relativeto the Pulses FI1 (CP-262), EU FI1 (CP-263) and Time Base (CP-209). The
placement of the decimal point isthe same asthe placement of the decimal pointin EU FI1 (CP-263).

Fb EU/Tm
Frequency Input 2 Engineering Units per Time (MP-06) displays the current speed of the Frequency Input 2 in the
Engineering Units per Time (EU/Tm) relativeto the PulsesFI2 (CP-267), EU FI2 (CP-268) and Time Base (CP-209). The
placement of the decimal point isthe same as the placement of the decimal point in EU FI2 (CP-268).

Ld Posn
Lead Position (MP-10) displaysthe present value of the Lead Position in Engineering Units, as specified by Pulses
FI1(CP-262) and EU FI1 (CP-263). The placement of thedecimal point isthe same asthe placement of thedecimal point
inEU FI1 (CP-263).

Fb Posn
Feedback Position (M P-20) displaysthe present value of the Feedback Position in Engineering Units, as specified by
Pulses FI2 (CP-267) and EU FI2 (CP-268). The placement of the decimal point is the same as the placement of the
decimal pointin EU FI2 (CP-268).

PosnErr
Position Error (MP-33) displaysthe value, in engineering units, of the accumulated position error between the lead
(FI1) and the feedback (FI2) input signals. The placement of the decimal point is the same as the placement of the
decimal pointin EU FI2 (CP-268).



RUN MONITOR /LEAD P2/3

The Run Monitor / Lead screen (page 2) monitor the parameters that are related to the Lead.

Cntrl Loop
Control Loop (MP-49) displaysthe present operating mode of the CX-1200. Only onetype of loop can beactive at a
time. These modes are automatically selected depending on the present system State (M P-50).

3 = Psn HId (H-Stop Position Loop)

2 = Position Loop

1 = Velocity Loop

0 = Open Loop

State

State (M P-50) displaysthe present system operating state of the CX-1200 (seelist below). Only one operating state
may beactive at atime. To accesseither the“Run” or the“Jog” operating state, the F-Stop, R-Stop and H-Stop inputs
must be closed.

9 = Not Defined 8 = Diagnostics 7 = Not Defined
6 = Not Defined 5 = Jog 4 = Not Defined
3 =Run 2 = H-Stop 1 = R-Stop

0 = F-Stop

FI1Hz
Frequency Input 1 Hertz (MP-01) displaysthe current frequency of the Frequency Input 1, in Hertz.

FI1 RPM
Frequency Input 1 RPM (MP-02) displaysthe current speed of the Frequency Input 1 encoder in RPM, based on PPR
FI1(CP-261).

Fb EU/Tm
Frequency Input 1 Engineering Units per Time (MP-05) displays the current speed of the Frequency Input 1 in the
Engineering Unitsper Time (EU/Tm) relativeto the PulsesFI 1 (CP-262), EU FI1 (CP-263) and Time Base (CP-209). The
placement of the decimal point isthe same as the placement of the decimal point in EU FI1 (CP-263).

LdJbSzAve
Lead Job Size Average (MP-13) displaysarunning average val ue of thelast 16 lead job sizes determined by the L ead
Frequency and Lead Sync inputs. Displayed in EU’s.

Ld Posn
Lead Position (MP-10) displaysthe present value of the Lead Position in Engineering Units, as specified by Pulses
FI1(CP-262) and EU FI1 (CP-263). The placement of thedecimal point isthe same asthe placement of the decimal point
inEU FI1(CP-263).

PosnErr
Position Error (MP-33) displaysthe value, in engineering units, of the accumulated position error between the lead
(FI1) and the feedback (FI2) input signals. The placement of the decimal point is the same as the placement of the
decimal pointin EU FI2 (CP-268).



RUN MONITOR / FOLLOWER P3/3

The Run Monitor / Follower screen (page 3) monitor that are related to the Follower.

Cntrl Loop
Control Loop (MP-49) displays the present operating mode of the CX-1200. Only onetype of loop can be activeat a
time. These modes are automatically selected depending on the present system State (M P-50).

3 =Psn HId (H-Stop Position Loop)

2 = Position Loop

1 = Velocity Loop

0 = Open Loop

State

State (MP-50) displaysthe present system operating state of the CX-1200 (seelist below). Only one operating state
may be active at atime. To accesseither the“Run” or the* Jog” operating state, the F-Stop, R-Stop and H-Stop inputs
must be closed.

9 = Not Defined 8 = Diagnostics 7 = Not Defined
6 = Not Defined 5 = Jog 4 = Not Defined
3 =Run 2 = H-Stop 1 = R-Stop
0 = F-Stop

ScaledRef

Scaled Reference (M P-30) displaysthereference speed, in Engineering Units per Time. Thisisthe cal cul ated setpoint
before the accel/decel ramps are applied. The placement of the decimal point is the same as the placement of the
decimal pointin Master SP (CP-210).

RampedRef
Ramped Reference (M P-31) displaysthe speed command, in Engineering Units per Time. Thisisthe output of the ramp
calculations. When the ramp has been compl eted, the RampedRef (M P-31) should equal the ScaledRef (M P-30).

Fb EU/Tm
Frequency Input 2 Engineering Units per Time (MP-06) displays the current speed of the Frequency Input 2in the
Engineering Units per Time (EU/Tm) relativeto the Pulses FI 2 (CP-267), EU FI2 (CP-268) and Time Base (CP-209). The
placement of the decimal point isthe same asthe placement of the decimal point in EU FI2 (CP-268).

VelError
Velocity Error (MP-32) displaysthe difference between the RampedRef (M P-31) and Fb EU/Tm (MP-6). Displayed in
EUMm.

Fb Posn
Feedback Position (MP-20) displays the present value of the Feedback Position in Engineering Units, as specified by
Pulses FI2 (CP-267) and EU FI2 (CP-268). The placement of the decimal point is the same as the placement of the
decimal pointin EU FI2 (CP-268).

PosnErr
Position Error (MP-33) displays the value, in engineering units, of the accumulated position error between the lead
(FI1) and the feedback (FI2) input signals. The placement of the decimal point is the same as the placement of the
decimal pointin EU FI2 (CP-268).

Trim Out
Trim Out (MP-36) displaysthevalue of the output of the PID compensator. Trim Out isdisplayedin Volts. TrimOutis

the sum of the conditioned error signal sthat, combined with the FeedFwd (M P-35), becomethe CO Volts (MP-37). Trim
Out isthe combination of all threeterms of the PID error correction a gorithm.

CO Volts
Control Output Volts (MP-37) displaysthe present value, in volts, of the Control Output (CO_Sig) signal to thedrive.
It isthe combination of FeedFwd (MP-35) plus Trim Out (M P-36).



POSITION P1/2

The Position screen (page 1) allows you to select and monitor the position for the CX-1200. Thefirst line on
the screen displays the current operating state.

State
State (M P-50) displaysthe present system operating state of the CX-1200 (seelist below). Only one operating state
may be active at atime. To accesseither the“Run” or the“Jog” operating state, the F-Stop, R-Stop and H-Stop inputs
must be closed.

9 = Not Defined 8 = Diagnostics 7 = Not Defined
6 = Not Defined 5= Jog 4 = Not Defined
3 =Run 2 = H-Stop 1 = R-Stop
0 = F-Stop

RunMode

Run Mode (CP-202) sets the mode of operation and the subsequent Setpoint, that are used when your system isin
“Run”. The Setpoint and mode of operation combined, determine the Reference Speed and, if applicable, the Refer-
ence Position. The modes of operation are:

4 = Inv Foll Mode

3 = Follower Mode

2 = Master Mode (default)
1 = Direct Mode

Scal eFactor
Scale Factor (MP-41) displaysthe calcul ated ratio between the L dJbSzAve (M P-13) and the FbJbSzAve (MP-23). This
may be different than the scale factor actually being used by the control algorithm.

ActScal eFactor
Active Scale Factor (MP-42) displays the scale factor currently being utilized by the position control algorithm. The
ActScaleFactor (MP-42) may not be the same as Scal eFactor (MP-41).

Ld Posn
L ead Position (MP-10) displaysthe present value of the Lead Position in Engineering Units, as specified by PulsesFI1
(CP-262) and EU FI1 (CP-263). The placement of thedecimal point isthe same asthe placement of the decimal pointin
EU FI1(CP-263).

Fb Posn
Feedback Position (MP-20) displays the present val ue of the Feedback Position in Engineering Units, as specified by
Pulses FI2 (CP-267) and EU FI2 (CP-268). The placement of the decimal point is the same as the placement of the
decimal pointin EU FI2 (CP-268).

PosnErr
Position Error (MP-33) displays the value, in engineering units, of the accumulated position error between the lead
(FI1) and the feedback (FI12) input signals. The placement of the decimal point is the same as the placement of the
decimal pointin EU FI2 (CP-268).

LdNetOfst

Lead Net Offset (M P-15) displaysthe resultant Net-Offset applied to the lead position after considering the LdSnsrDist
(CP-340) and the LdSnsrOfst (CP-341) values. LdNetOfst (MP-15) isthefinal resultant offsetinsidealead job size.

FbNetOfst
Follower Net Offset (MP-25) displays the resultant Net-Offset applied to the follower position after considering the
FbSnsrDist (CP-350) and the FbSnsrOfst (CP-351) values. FbNetOfst (MP-25) is the final resultant offset inside a
follower job size.

SyncHgDif
Sync Flag Difference (MP-29) displays the difference, in EU’s, between the position of the Lead and Follower sync
pul ses.



POSITION COUNTS P2/2

The Position Counts screen (page 2) allows you to select and monitor the position for the CX-1200. Thefirst
line on the screen displays the current operating state.

State
State (M P-50) displaysthe present system operating state of the CX-1200 (seelist below). Only one operating state
may be active at atime. To accesseither the“Run” or the*Jog” operating state, the F-Stop, R-Stop and H-Stop inputs
must be closed.

9 = Not Defined 8 = Diagnostics 7 = Not Defined
6 = Not Defined 5= Jog 4 = Not Defined
3 =Run 2 = H-Stop 1 = R-Stop
0 = F-Stop

Run Mode

Run Mode (CP-202) sets the mode of operation and the subsequent Setpoint, that are used when your system isin
“Run”. The Setpoint and mode of operation combined, determine the Reference Speed and, if applicable, the Refer-
ence Position. The modes of operation are:

4 = Inv Foll Mode
3 = Follower Mode
2 = Master Mode (default)
1 = Direct Mode
ScaleFactor
Scale Factor (MP-41) displaysthe cal cul ated ratio between the L dJbSzAve (M P-13) and the FbJbSzAve (MP-23). This
may be different than the scale factor actually being used by the control agorithm.

ActScal eFactor
Active Scale Factor (MP-42) displays the scale factor currently being utilized by the position control algorithm. The
ActScal eFactor (MP-42) may not be the same as Scal eFactor (MP-41).

LdPsnCnt

L ead Position Count (M P-180) displaysLd Posn (MP-10) inlines.
FbPsnCnt

Follower Position Count (M P-190) displays Fb Posn (MP-20) inlines.

PsnErrCnt

Position Error Count (M P-178) displays PosnErr (MP-33) inlines.
SynckgDifC

Sync Flag Difference Count (MP-179) displays SyncFlgDif (MP-29) inlines.



JOB SIZES P1/2

The Job Sizes screen (page 1) allows you to select and monitor the job sizes for the CX-1200. Thefirst line
on the screen displays the current operating state.

State
State (M P-50) displaysthe present system operating state of the CX-1200 (seelist below). Only one operating state
may be active at atime. To accesseither the“Run” or the*Jog” operating state, the F-Stop, R-Stop and H-Stop inputs
must be closed.

9 = Not Defined 8 = Diagnostics 7 = Not Defined
6 = Not Defined 5 = Jog 4 = Not Defined
3=Run 2 = H-Stop 1 = R-Stop
0 = F-Stop

Cntrl Loop

Control Loop (MP-49) displays the present operating mode of the CX-1200. Only onetype of loop can be activeat a
time. These modes are automatically selected depending on the present system State (M P-50).

3 =Psn HId (H-Stop Position Loop)
2 = Position Loop

1 = Velocity Loop

0 = Open Loop

Run Mode
Run Mode (CP-202) sets the mode of operation and the subsequent Setpoint, that are used when your system isin
“Run”. The Setpoint and mode of operation combined, determine the Reference Speed and, if applicable, the Refer-
ence Position. The modes of operation are:

4 = Inv Foll Mode

3 = Follower Mode

2 = Master Mode (default)
1 = Direct Mode

Sync Maode
Sync Mode (CP-203) sel ectsthe a gorithm to be used when RUN Mode (CP-202) is set for Follower or Inverse Follower.
0= Non-Sync Mode the position follower only, sync pulses are ignored by the control algorithm. 1 = Fixed Mode the
follower setpoint isthe ratio/scale factor. 2 = Trend Mode the follower setpoint is altered by the control algorithm to
allow for continuously changing job sizes. 3= Learn Modelearnsthe job spaces and the scal e factor, also modifiesthe
follower setpoint.

3=Lean
2 =Trend
1=Fixed
0 = Off (default)

LdJobSize

L ead Job Size (MP-11) displaysthe present val ue determined by the Lead Frequency and Lead Sync inputs. Displayed
in EU’s. Itisthesize of the very last job size that was encountered.

FbJobSize
Follower Job Size (MP-21) displaysthe present val ue determined by the Follower Frequency and Follower Syncinputs.
Displayed in EU’s. It isthe size of the very last job size that was encountered.

LdJoSzAvg
Lead Job Size Average (MP-13) displays arunning average value of thelast 16 lead job sizes determined by the Lead
Fregquency and Lead Sync inputs. Displayed in EU’s.

LdJbSzVar
L ead Job Size Variance (MP-12) displaysthe maximum variance of thelast 16 lead job sizes. Displayed in EU’s.



FbJbSzAve
Follower Job Size Average (M P-23) displaysarunning average value of thelast 16 follower job sizes determined by the
Follower Frequency and Follower Syncinputs. Displayedin EU’s.

FbJoSzVar
Follower Job Size Variance (M P-22) displaysthe maximum variance of thelast 16 follower job sizes. Displayedin EU’s.



JOB SIZES P2/2

The Job Sizes screen (page 2) allows you to select and monitor the job sizes for the CX-1200. Thefirst line
on the screen displays the current operating state.

State
State (MP-50) displaysthe present system operating state of the CX-1200 (seelist below). Only one operating state
may be active at atime. To accesseither the“Run” or the“Jog” operating state, the F-Stop, R-Stop and H-Stop inputs
must be closed.

9 = Not Defined 8 = Diagnostics 7 = Not Defined
6 = Not Defined 5= Jog 4 = Not Defined
3 =Run 2 = H-Stop 1 = R-Stop
0 = F-Stop

Cntrl Loop

Control Loop (MP-49) displays the present operating mode of the CX-1200. Only onetype of loop can be activeat a
time. These modes are automatically selected depending on the present system State (M P-50).

3 =Psn HId (H-Stop Position Loop)

2 = Position Loop

1 = Velocity Loop

0 = Open Loop

Run Mode

Run Mode (CP-202) sets the mode of operation and the subsequent Setpoint, that are used when your system isin
“Run”. The Setpoint and mode of operation combined, determine the Reference Speed and, if applicable, the Refer-
ence Position. The modes of operation are:

4 = Inv Foll Mode

3 = Follower Mode

2 = Master Mode (default)
1 = Direct Mode

Sync Maode
Sync Mode (CP-203) sel ectsthe a gorithm to be used when RUN Mode (CP-202) is set for Follower or Inverse Follower.
0= Non-Sync Mode the position follower only, sync pulses are ignored by the control algorithm. 1 = Fixed Mode the
follower setpoint isthe ratio/scale factor. 2 = Trend Mode the follower setpoint is altered by the control algorithm to
allow for continuously changing job sizes. 3= L earn Modelearnsthe job spaces and the scal e factor, also modifiesthe
follower setpoint.

3=Learn
2="Trend
1="Fixed
0 = Off (default)
LdJSCnt
Lead Job Size Count (MP-182) displaysLdJobSize (MP-11) inlines.
FbJSCnt
Follower Job Size Count (MP-192) displaysthe FbJobSize (MP-21) inlines.
LdJSAvgCt
L ead Job Size Average Count (MP-183) displaysLdJbSzAvg (MP-14) inlines.
LdJSVarCt
L ead Job Size Variance Count (MP-184) displaysLdJoSzVar (MP-12) inlines.
FbJSAveCt
Follower Job Size Average Count (M P-193) displays FbJbSzAvg (MP-24) inlines.
FbJSvarCt

Follower Job Size Variance Count (MP-194) displays FbJbSzVar (MP-22) inlines.



STD SIGNAL MONITOR /LEAD P1/3

The STD Signa Monitor / Lead screen (page 1) displays parameters that are related to the Frequency Input 1
signa.

Cntrl Loop
Control Loop (MP-49) displays the present operating mode of the CX-1200. Only onetype of loop can be activeat a
time. These modes are automatically selected depending on the present system State (M P-50).

3 =Psn HId (H-Stop Position Loop)

2 = Position Loop

1 = Velocity Loop

0 = Open Loop

State

State (MP-50) displaysthe present system operating state of the CX-1200 (seelist below). Only one operating state
may be active at atime. To accesseither the“Run” or the* Jog” operating state, the F-Stop, R-Stop and H-Stop inputs
must be closed.

9 = Not Defined 8 = Diagnostics 7 = Not Defined
6 = Not Defined 5 = Jog 4 = Not Defined
3 =Run 2 = H-Stop 1 = R-Stop

0 = F-Stop

FI1Hz
Fregquency Input 1 Hertz (MP-01) displaysthe current frequency of the Frequency Input 1, in Hertz.

FI1 RPM
Frequency Input 1 RPM (MP-02) displays the current speed of the Frequency Input 1 encoder in RPM, based on PPR
FI1(CP-261).

Ld EU/Tm
Frequency Input 1 Engineering Units per Time (MP-05) displays the current speed of the Frequency Input 1 in the
Engineering Unitsper Time (EU/Tm) relativeto the Pulses FI 1 (CP-262), EU FI 1 (CP-263) and Time Base (CP-209). The
placement of the decimal point isthe same asthe placement of the decimal point in EU FI1 (CP-263).

Ld Posn
L ead Position (MP-10) displaysthe present value of the L ead Position in Engineering Units, as specified by PulsesFI1
(CP-262) and EU FI1 (CP-263). The placement of the decimal point isthe same asthe placement of the decimal pointin
EU FI1(CP-263).

PosnErr
Position Error (MP-33) displays the value, in engineering units, of the accumulated position error between the lead
(FI1) and the feedback (FI2) input signals. The placement of the decimal point is the same as the placement of the
decimal pointin EU FI2 (CP-268).



STD SIGNAL MONITOR / FOLLOWER P2/3

The STD Signal Monitor / Follower screen (page 2) displays the parameters that are related to the
Frequency Input 1 signal.

Cntrl Loop
Control Loop (MP-49) displaysthe present operating mode of the CX-1200. Only onetype of loop can be active at a
time. These modes are automatically selected depending on the present system State (M P-50).

3 = Psn HId (H-Stop Position Loop)

2 = Position Loop

1 = Velocity Loop

0 = Open Loop

State

State (M P-50) displaysthe present system operating state of the CX-1200 (seelist below). Only one operating state
may be active at atime. To accesseither the“Run” or the“Jog” operating state, the F-Stop, R-Stop and H-Stop inputs
must be closed.

9 = Not Defined 8 = Diagnostics 7 = Not Defined
6 = Not Defined 5= Jog 4 = Not Defined
3 =Run 2 = H-Stop 1 = R-Stop
0 = F-Stop

RampedRef

Ramped Reference (M P-31) displaysthe speed command, in Engineering Units per Time. Thisisthe output of theramp
calculations. When the ramp has been completed, the RampedRef (MP-31) should equal the Scal edRef (MP-30).

FI2 Hz
Frequency Input 2 Hz (M P-03) displaysthe current frequency of the Frequency Input 2, in Hertz.

FI2 RPM
Frequency Input 2 RPM (MP-04) displaysthe current speed of the Frequency Input 2 encoder in RPM, based on PPR
F12 (CP-266).

Fb EU/Tm
Frequency Input 2 Engineering Units per Time (MP-06) displays the current speed of the Frequency Input 2in the
Engineering Units per Time (EU/Tm) relativeto the Pulses FI2 (CP-267), EU FI2 (CP-268) and Time Base (CP-209). The
placement of the decimal point isthe same asthe placement of the decimal pointin EU FI2 (CP-268).

VelError
Velocity Error (MP-32) displaysthe difference between the RampedRef (MP-31) and Fb EU/Tm (MP-6). Displayedin
EUMm.

Fb Posn
Feedback Position (MP-20) displays the present val ue of the Feedback Position in Engineering Units, as specified by
Pulses FI2 (CP-267) and EU FI2 (CP-268). The placement of the decimal point is the same as the placement of the
decimal pointin EU FI2 (CP-268).

PosnErr
Position Error (MP-33) displays the value, in engineering units, of the accumulated position error between the lead
(FI1) and the feedback (FI2) input signals. The placement of the decimal point is the same as the placement of the
decima pointin EU FI2 (CP-268).



STD SIGNAL MONITOR /CONTROL OUTPUTS P3/3

The STD Signal Monitor / Control Outputs screen (page 3) displays CO_Sig signal data. The CO_Sigisthe
CX-1200 output signal that istheinput to the drive as avel ocity (or torque) command.

RampedRef
Ramped Reference (MP-31) displays the speed command, in Engineering Units per Time. Thisis the output of the
ramp calculations. When the ramp has been completed, the RampedRef (MP-31) should equal the ScaledRef (MP-30).

FeedFwd
Feedforward (M P-35) displaysthe estimated voltage command to the drive required achieve the commanded RampedRef
(MP-31). Itisusually the mgjor portion of the CO Volts (MP-37) signal.

Intgrl
Integral (MP-34) displays the value of the integral term (i.e., integrated error times the Ki constant) of the PID
compensator. Intgrl (MP-34) isdisplayedinVoalts. Intgrl (MP-34) isaconditioned error signal that servesto adjust the
CO Volts (MP-37) to help achieve the desired speed. Itispart of the PID error correction algorithm.

Trim Out
Trim Out (M P-36) displaysthe value of the output of the PID compensator. Trim Out isdisplayed inVolts. Trim Out
isthe sum of the conditioned error signalsthat, combined with the FeedFwd (M P-35), become the CO Volts (MP-37).
Trim Out isthe combination of all threetermsof the PID error correction a gorithm.

CO Volts
Control Output Volts (MP-37) displaysthe present value, in valts, of the Control Output (CO_Sig) signal to thedrive.
It isthe combination of FeedFwd (MP-35) plus Trim Out (M P-36).

CO Bits
Control Output Bits (MP-38) displaysthe present value, in DAC hits, of the Control Output (CO_Sig) signal to the
drive. CO Bitsisthe CO Volts (MP-37) expressed in DAC hits.

CO Max Bits
Control Output Maximum Bits (M P-39) reflects the maximum allowed output in units of DAC bits. Thevalue of CO
Max Volts (CP-271) determinesthis parameter, based on the conversion of 32767 bits=15VDC.



ALARMS& LIMITS/ACTIVEALARMS P1/2

TheAlarms & Limits/ Active Alarms screen (page 1) displays the status of the alarms and limits. This
screen displays alist of the Limits, General Alarms and Custom Alms. The active Limits, Alarmsand
Custom Alms are highlighted (See next page).



TheAlarms & Limits screen is accessed through
—> Main Menu / System Monitor

The highlight bar indicates
the active alarm.
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ALARMSAND LIMITS P2/2

TheAlarms & Limitsscreen (page 2) displays the bit-mapped Monitor Parameters that monitor the status of
the Limits, Alarms and Custom Alms. Use either the Appendices: Appendix C or the “Help” screento
preview the bit map lists.

ActiveBlk
Active Block (MP-51) displaysthe active block (0-7). Theblock can be selected and made active by the Block select
bits(Blk Sel A,B.C), inthe PLC Programming screenif Blk Sel Source (CP-478) issetto“1” (Digln & PLC). Or theblock
can be selected and made active by the keypad if Blk Sel Source (CP-478) issetto“2” (Keypad Blk Sel).

InvaidBlks
Invalid Blocks (MP-52) displays the status of the blocksin the Block Setup screens. A “1” indicatesthat thereisan
error with the corresponding block. Generally, thisindicatesthat an overflow condition can occur if the corresponding
block is activated. In addition, since other parameters are used in conjunction with the Block Parameters that you
selected, an error can result from a parameter that is not selected in Block Parameters. If abad block isactivated, the
CX-1200 will execute an F-Stop until either the block error is corrected or aanother block isactivated.

Misc Status
Miscellaneous Status (MP-53) displays various status conditions. A “1” in the Drive Enable bit indicates a drive
enabled output. A “1” in any other bit location indicates an active condition. Refer to Appendices: Appendix C for
the Misc Status (M P-53) bit map list.

StdAlarms
Std Alarms (M P-54) displaysvariousalarm conditions. A*“1” inany bit location indicates an active condition. Refer
to Appendices: Appendix C for the Std Alarms (M P-54) bit map list.

CustomAIms
Custom Alarms (M P-55) displaysthe outputs of the PL C humerical comparators. A “1” in bit locations 0-3 indicates
that theresult of the compare (Cmprx Parm value vs. Cmprx Val) istruefor thegiven Cmprx Type. A “1” inbit locations
4-7 indicatesthat the result of the compare (Cmprx Parm value vs. Cmprx Val) isfalsefor the given Cmprx Type (the
NOT istrue). Referto CP-380 through CP-395. Refer to Appendices: Appendix C for the Custom Alms (M P-55) bit map
list.

MiscAlarms
Misc Alarms (MP-56) displays various alarm conditions. A “1” in any bit location indicates an active condition.
Refer to Appendices: Appendix C for the Misc Alarms (MP-56) bit map list.



DIGI/O MONITOR P1/1

The DIG I/0O Monitor screen displays the status (state) of all the digital inputs and outputs.

DI 7.0
Digital Input 7..0 (MP-100) displaysthevaue of the*“J6” digital inputs. A ‘1’ inthe bit location indicates a “low
voltage” condition on the corresponding input (which is consistent with a contact closure to common). Refer to
Appendices: Appendix C for the DI 7..0 (MP-100) bit map list. The Help screen for DI 7..0 (MP-100) also contains
a bit map list.

DI 15..8
Digital Input 15..8 (MP-101) displaysthe value of the“J7” digital inputs. A ‘1’ inthebit location indicatesa “low
voltage” condition on the corresponding input (which is consistent with a contact closure to common). These eight
inputs can be set up in the PLC Programming screen to generate a One-Shot -Pulse on a high-to-low transition.
Refer to Appendices: Appendix C for the DI 15..8 (MP-101) bit map list. The Help screen for DI 15..8 (MP-101) also
contains a bit map list.

DO 7.0
Digital Output 7..0 (MP-102) displaysthevalue of the“J2” digital outputs. A*1’ inthebitlocation indicatesan active
“low voltage” condition on the corresponding open collector output (which would sink DC current).  Refer to
Appendices: Appendix C for theDO 7..0 (MP-102) bit map list. TheHelp screenfor DO 7..0 (MP-102) also containsabit
map list.



ANALOG IN MONITOR P1/2

TheAnalog In Monitor screen (page 1) monitors the input signals and displays the parameters for the analog
inputs (Al1 and Al2).

Al1lBits
Analog Input 1 Bits (MP-160) displaysthe present valuein ADC hits of Auxiliary Board Analog Input 1 signal.

AllSigna
Analog Input 1 Signal (MP-161) displaysthe present value of theAuxiliary Board Analog Input 1 signal in either volts
or milliamps relativeto which setting (volts or current) has been entered in Al11 Mode (CP-280).

All EU
Analog Input 1 EU (MP-162) displaysthe present value of the Auxiliary Board Analog Input 1 signal in Engineering
Units(EU) asrelativetotheAl1 RA (CP-281), EU@AIL1 RA (CP-282), AI1RB (CP-283), EU@AI1RB (CP-284) and Time
Base (CP-209). The placement of the decimal point isthe same asthe placement of the decimal pointin EU@AILRA
(CP-282).

All Mode
Analog Input 1 Mode (CP-280) identifiesthe mode of operation and the calibration that are used for the Auxiliary Board
Analog Input 1 signal.

2 = Current
1=Voltage (default)

Al2 Bits
Analog Input 2 Bits (MP-163) displaysthe present valuein ADC hits of Auxiliary Board Analog Input 2 signal.

Al2 Signa
Analog Input 2 Signal (MP-164) displaysthe present value of the Auxiliary Board Analog Input 2 signal in either volts
or milliamps, relativeto which setting (voltsor current) has been entered in Al2 Mode (CP-285).

Al2 EU
Analog Input 2 EU (MP-165) displaysthe present value of the Auxiliary Board Analog Input 2 signal in Engineering
Units (EU) relativetotheAl2 RA (CP-286), EU@AI2 RA (CP-287), Al2 RB (CP-288), EU@AI2 RB (CP-289) and Time
Base (CP-209). The placement of the decimal point isthe same asthe placement of the decimal pointin EU@AI2 RA
(CP-286).

Al2 Mode
Analog Input 2 Mode (CP-285) identifiesthe mode of operation and the calibration that are used for the Auxiliary Board
Analog Input 2 signal.

2=Current
1=Voltage (default)



ANALOG OUT MONITOR P2/2

The Analog Out Monitor screen (page 2) monitors the output signal and displays the parameters for the
analog output (AO).

AO Bits
Analog Output Bits (MP-166) displaysthe present value, in DAC Bits, of the Auxiliary Analog Output.

AO Signal
Analog Output Signal (MP-167) displaysthe present value, in either voltsor milliamps of theAuxiliary Analog Output,
relativeto AO Mode (CP-291).

AO Mode
Analog Output Mode (CP-291) identifies the mode of operation and calibration that are used for the Auxiliary Board
Analog Output signal.

2 = Current
1=Voltage (default)



CONTROL OVERRIDES/ STATE P1/4

The Control Overrides/ State screen (page 1) allows you to select and monitor the operating state for the
CX-1200. Thefirst line on the screen displays the current operating state.

State
State (MP-50) displaysthe present system operating state of the CX-1200 (seelist below). Only one operating state
may be active at atime. To accesseither the*Run” or the“Jog” operating state, the F-Stop, R-Stop and H-Stop inputs
must be closed.

9 = Not Defined 8 = Diagnostics 7 = Not Defined
6 = Not Defined 5= Jog 4 = Not Defined
3 =Run 2 = H-Stop 1 = R-Stop
0 = F-Stop

Run Mode

Run Mode (CP-202) sets the mode of operation and the subsequent Setpoint, that are used when your system isin
“Run”. The Setpoint and mode of operation combined, determine the Reference Speed and, if applicable, the
Reference Position. The modes of operation are:

4 = |Inv Foll Mode

3 = Follower Mode

2 = Master Mode (default)
1 = Direct Mode

Blk Sel Source
Block Select Source (CP-478) determines whether the active block will be selected by the digital inputsand PLC, by
Keypad Blk Sel (CP-479) or by Cntr4 Cnt.

3 =Cntr4 Cnt
2 =KyPd = Keypad Blk Sel
1= Dgln = Digita Inputs/PLC (default)

Keypad Blk Sel
The Keypad Block Select (CP-479) determineswhich block will be active when Blk Sel Source (CP-478) issetto“2”

(KyPd).

ActiveBlk
Active Block (MP-51) displaysthe active block (0-7). The block can be selected and made active by the Block select
bits(Blk Sel A,B.C), inthe PLC Programming screenif Blk Sel Source (CP-478) issetto“1” (Digin& PLC). Or theblock
can be selected and made active by the keypad if Blk Sel Source (CP-478) issetto“2” (Keypad Blk Sel).

Cntrl Loop
Control Loop (MP-49) displaysthe present operating mode of the CX-1200. Only onetype of loop can be active at a
time. These modes are automatically selected depending on the present system State (M P-50).

3 = Psn HId (H-Stop Position Loop)
2 = Position Loop

1 = Velocity Loop

0 = Open Loop



CONTROL OVERRIDES P2/4

Use the Control Overrides screen (page 2) to reset the position. Scroll to the item that you want to reset and
press the Enter key to activate that item.

Reset Lead Position
Reset Foll Position
Reset Ld & Fol Posn

Reset Position Error
Reset Posn's & Err

Re-Learn



CONTROL OVERRIDES P3/4

Use the Control Overrides screen (page 3) to effect the following control functions:

Negate Scaled Ref (change direction),
Stop Ramp

Stop Integral

Open Loop

Lead Sync Disable
Foll Sync Disable

Sync Disable

Scroll the cursor to the item that you want to activate and press Enter. The highlighter will appear and will
remain on the function(s) that are active. If you want to deactivate afunction, scroll the cursor to the
function that you want to deactivate and press Enter. The highlighter will disappear and that functionis no
longer active.

The Cntrl Latch bits are OR'ed with the corresponding PLC Bits. Use either the PLC or the keypad to
activate these functions.
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You can also use this screen to select the source from which active block will be selected, aswell asto monitor
the active block. Use Blk Sel Source (CP-478) to determine the source (Digital Inputs & PLC, Keypad Blk
Sdl, or Cntr 4 Cnt) from which the active block iswill be selected. Enter “Keypad Blk Sel” (2) in Blk Sel
Source (CP-478) to control the selection of the blocks from Keypad Blk Sel (CP-479), using the keyboard.
Enter “DI & PLC” (1) in Blk Sel Source (CP-478) to control the selection of the blocks from the inputs.

State
State (M P-50) displaysthe present system operating state of the CX-1200 (seelist below). Only one operating state
may be active at atime. To accesseither the“Run” or the* Jog” operating state, the F-Stop, R-Stop and H-Stop inputs
must be closed.

9 = Not Defined 8 = Diagnostics 7 = Not Defined
6 = Not Defined 5= Jog 4 = Not Defined
3 =Run 2 = H-Stop 1 = R-Stop
0 = F-Stop

Blk Sel Source

Block Select Source (CP-478) determines whether the active block will be selected by the digital inputsand PLC, by
Keypad Blk Sel (CP-479) or by Cntr4 Cnt.

3 =Cntr4 Cnt
2 = KyPd = Keypad Blk Sel
1 =DglIn = Digital Inputs/PLC (default)

Keypad Blk Sel
The Keypad Block Select (CP-479) determineswhich block will be active when Blk Sel Source (CP-478) issetto“2”
(KyPd).

ActiveBIk
Active Block (MP-51) displaysthe active block (0-7). The block can be selected and made active by the Block select
bits(Blk Sel A,B.C), inthe PLC Programming screenif Blk Sel Source (CP-478) issetto“1” (Digin & PLC). Or theblock
can be selected and made active by the keypad if Blk Sel Source (CP-478) issetto“2” (Keypad Blk Sel).

Setpoint X
Setpoint X (CP-201) displaysthe name and val ue of the setpoint that corresponds with the mode of operation selected
in RUN Mode (CP-202). The setpoint could bethe Master SP (CP-210), the Follower SP (CP-220) or the Direct SP (CP-
230). Setpoint X actsasaquick accessto the setpoint value. Inaddition to changing a setpoint value in the setpoint
screens, you can aso change the value of the active setpoint by entering anew valuein Setpoint X (CP-201).

Run Mode
Run Mode (CP-202) sets the mode of operation and the subsequent Setpoint, that are used when your system isin
“Run”. The Setpoint and mode of operation combined, determine the Reference Speed and, if applicable, the
Reference Position. The modes of operation are:

4 = |nv Foll Mode

3 = Follower Mode

2 = Master Mode (default)
1 = Direct Mode



Sync Maode
Sync Mode (CP-203) sel ectsthe a gorithm to be used when RUN Mode (CP-202) is set for Follower or Inverse Follower.
0= Non-Sync Mode the position follower only, sync pulses are ignored by the control algorithm. 1 = Fixed Mode the
follower setpoint isthe ratio/scale factor. 2 = Trend Mode the follower setpoint is altered by the control algorithm to
allow for continuously changing job sizes. 3= Learn Modelearnsthe job spaces and the scal e factor, also modifiesthe
follower setpoint.

3=Lean

2 =Trend

1 = Fixed (default)
0 = Off

Cntrl Loop
Control Loop (MP-49) displays the present operating mode of the CX-1200. Only onetype of loop can beactiveat a
time. These modes are automatically selected depending on the present system State (M P-50).

3 =Psn HId (H-Stop Position Loop)
2 = Position Loop

1 = Velocity Loop

0 = Open Loop
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Serial Communications

I ntroduction to Serial Communications
CX-1200 Serial Communications ASCII Data-Link Protocol
CX-1200 Serial Communications ASCII12 Data-Link Protocol
CX-1200 Serial Communications Binary Data-Link Protocol






INTRODUCTION TO
SERIAL COMMUNICATIONS

The CX-1200 can interface with a host computer through a RS-485 Serial Communications Interface (refer
to Figure 2-30, CX-1200 Multidrop Installation, page 2-24). Thisinterface allows the host computer to
perform remote control of the CX-1200, Control Parameter entry, and status or performance monitoring.

This following sections describe the three available interfaces for Serial Communications:

CX-1200 Serial Communications ASCII Data-Link Protocol
(Message Transmission / Response Structures)

CX-1200 Serial CommunicationsASCI12 Data-Link Protocol
(Message Transmission / Response Structures)

CX-1200 Serial Communications Binary Data-Link Protocol
(Message Transmission / Response Structures)

NOTE: Before you can apply Serial Communications, the CX-1200 must be interfaced with a host computer
through a RS-485 Serial Communications Interface.

The CX-1200 comes factory pre-loaded with default Control Parameters for Serial Communications. These
Control Parameters set up the CX-1200 to accommodate the RS-485 Serial Communications Interface.
Generally, the default settings are suitable for most applications and do not require modification, however,
these default parameters can be modified for your specific application.

All of the other Control Parameters can be modified as well, when communications have been established
through the host computer using the Serial Communications Interface. To configure for Serial
Communications, refer to System Setup - Control Parameters: Device Configure, Serial Communications
section.



CX-1200 Serial Communications ASCI| Data-Link Protocol

(Message Transmission / Response Structures)

STX 1 Byte *B Char(2)

Address 2ASCII Chars

Function 2ASCII Chars

Message Error 2ASCIl Chars

DataField Number of characters defined by Function
ETX 1 Byte ~C Char(3)

CRC 4 ASCII HEX Chars (0000 - FFFF)

Number of constant characters per Transmission = 10 characters (Minimum # of characters)

CX-1200 Serial Communications Buffer Size = 255 characters (Maximum # of characters)

(leaves a maximum of 245 characters for the datafield)

Note: In this document pertaining to ASCII protocols, any reference to ASCI HEX or “0-F” refersto ASCI|

representation of aHEX number using ASCII characters“0-9” & “A-F".

Functions that are included in the ASCII Protocol:

01) Data Read Single Parameter

02) Data Write Single Parameter

03) Data Read Parm Block (14 parameter limit)
04) Data Write Parm Block (14 parameter limit)
05) Control Command Send

08) Data Read Custom Engineering Units

09) Data Write Custom Engineering Units

10) Data Read Constant Table (4 parameter limit)

Example:
Request Value for CP-210
Table 7-1 Data Read Single Parameter, Host Transmission
STX ADDR FUNC DATA EXT CRC
"B 0 1 0 1 2 1 "C




Definition of Message Elements

“ S-I-X ”

" Address’

“Function”

Signals the start of transmission. (Host/CX-1200) A single byte ASCII Char
(02) “rB".

Address of the CX-1200 that will recognize and interpret the message. A
two character ASCII number in therange of “01” - “99”. (“@0" = Global
Transmission)

The CX-1200 function requested which defines the data structure to follow.
It isatwo character ASCII number in the range of “01”-" 10" (accepted
functions are defined above).

“Message Error” (Msg Error) General transmission response from the CX-1200. Thisis atwo character

“DataField”

“ETX”

“CRC”

“Format Character” (Fmt)

ASCII HEX number, in the range of “00” - “FF”, which may indicate a
serial communications error has occurred upon receipt of a message trans-
mission.

A field of variable length which contains the data for the function requested.
The DataField is defined for individual functions through out the following
section.

Signals the end of the message. (Host/CX-1200) A single byte ASCII Char
(03) “~rC”.

(Cyclic Redundancy Check) If CRC Enableis“ON”, aCRC valueis calcu-
lated and sent with each transmission. The CRC includes all message data
except the STX byte. The data stream is checked against the CRC at the
receiving end. The CRC isafour character ASCII HEX number in the range
of “0000” - “FFFF".

AnASCII character, in the range of “0-2"; where “0” indicates the valueis
“OK” asis, “1” indicates the value is negative and “2” indicates the value is
in binary format.

“Resolution Character” (Res) AnASCII character, in the range of “0-9”, that indicates the number of digits

to theright of the decimal point for the value.



FUNCTION (01) DATA READ SINGLE PARAMETER

Table 7-2 Host Transmission

Character # 1 2 3 4 5 6 7 8 9 10 11 | 12 13

DESC STX | Address Function |Parameter Number| ETX | CRC (0000 - FFFF)

ASCII "B |09 |19 0 1 09109 (09 | ~MC [0OF | OF |OF [O-F

Data Field - Parameter Number - 3 characters.

Message Length = 13 characters.

Table 7-3 CX-1200 Response

Character# | 1 2 3 4 5 6-19 20 21 22 23 24
DESC STX Address Msg Error |Data Field| ETX CRC (0000 - FFFF)
ASCII "B 0-9 1-9 0-F | O-F | <below>| ~C 0-F 0-F 0-F | O-F

Data Field per Table 7-3 (14 characters)

Character # 6 7 8 9 |10 | 11 | 12 13 | 14 | 15 | 16 17 | 18 | 19

DESC Error Code| Res | Fmt Parameter Value (0000000000-9999999999)

ASCII 0-3|]0-909(02|09[09]09]09]09]09]|109]0-9]| 09]0-9

Parameter Error Code - 2 characters.

Resolution - 1 character (Number of digits to the right of the decimal point).
Format - 1 character (0= OK asis, 1 = Negative value, 2 = Binary value).
Parameter Value - 10 character (Positive numeric value of the parameter).

Message Length = 24 characters.



FUNCTION (02) DATA WRITE SINGLE PARAMETER

Table 7-4 Host Transmission

Character# | 1 2 3 4 5 6-20 21 22 23 24 25
DESC STX Address Function |Data Field] ETX CRC (0000 - FFFF)
ASCII B 0-9 0-9 0 2 | <below>| ~C 0-F 0-F 0-F 0-F
Data Field per Table 7-4 (15 characters)
Character # 6 7 8 9 10 | 11 12 ( 13 | 14 | 15 | 16 | 17 18| 19 | 20
DESC Parm Number [Res | Fmt Parameter Value (0000000000-9999999999)
ASCII 0-9/09|09(09(09|09(09 |09 |09 (0909|009 |09]|09 |09
Parameter Number - 3 characters.
Resolution - 1 character.
Format - 1 character.
Parameter Value - 10 characters.
Message Length = 25 characters.
Table 7-5 CX-1200 Response
Character# | 1 2 3 4 5 6 7 8 9 10 11 12
DESC STX | Address Msg Error Error Code ETX CRC (0000 - FFFF)
ASCII "B [ 0-9 | 1-9 O-F | O-F | 0-3 0-9 AC | O-F | O-F | O-F | O-F

Data Field - Parameter Error Code - 2 characters.

Message Length = 12 characters




FUNCTION (03) DATA READ PARAMETER BLOCK

Table 7-6  Host Transmission

Character # 1 2 3 4 5 6-8 9 10 11 12 13
DESC STX Address Function |Data Field| ETX CRC (0000 - FFFF)
ASCII "B 0-9 1-9 0 3 | <below>| ~C 0-F 0-F 0-F | O-F

Data Field per Table 7-6

Number of Parameters x 3 characters/parameter (14 parameters max. = 42 characters)

Character #

6

7

8

DESC Parameter Number 100's Parameter Number 10's Parameter Number 1's
ASCII 0-9 0-9 0-9
Parameter Number - 3 characters.
Message Length = 13 to 52 characters.
Data Field Example:
Data Read Block of 3 Parameters (MP-40, CP-201, CP-440)
Character # 6 7 8 9 10 11 12 13 14
DESC arameter 40 Parameter 101 Parameter 440
ASCII 0 4 0 2 0 1 4 4 0




Table 7-7

CX-1200 Response

Character# | 1 2 3 4 5 6-22 23 24 25 26 27
DESC STX Address Msg Error |Data Field| ETX CRC (0000 - FFFF)
ASCII "B 0-9 1-9 0-F 0-F | <below>| ~C 0-F 0-F 0-F | O-F

Data Field per Table 7-7

Number of Parameters x 17 characters/parameter (14 parameters max. = 238 characters)
Character# | 6 | 7 | 8 9 (10 (1112|113 (14 |15 |16 | 17|18 | 19| 20|21 |22
DESC Parm Number |Error Code| Res | Fmt Parameter Value (0000000000-9999999999
ASCII 0-9/0-9(0-9 |0-3 |0-9 |0-9 | 0-2(/0-9|0-9 |0-9 (0-9 |0-9 |0-9 |0-9 [0-9 |0-9 |0-9

Parameter Number - 3 characters.

Parameter Error Code - 2 characters.

Resolution - 1 character.

Format - 1 character.

Parameter Value - 10 characters.

Message Length = 27 to 248 characters.
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FUNCTION (04) DATA WRITE PARAMETER BLOCK

Table 7-8 Host Transmission

Character # 1 2 3 4 5 6-20 21 22 23 24 25
DESC STX Address Function |Data Field] ETX CRC (0000 - FFFF)
ASCII "B 0-9 0-9 0 4 | <below>| ~C 0-F 0-F 0-F 0-F
Data Field per Table 7-8
Number of Parameters x 15 characters/parameter (14 parameters max. = 210 characters)
Character # 6 7 8 9 10 | 11 | 12| 13 | 14 | 15 | 16 | 17 18| 19 | 20
DESC Parm Number [Res | Fmt Parameter Value (0000000000-9999999999)
ASCII 0-9|109|09|09|0-2 09|09 |09 |09]|09|09]|09]| 09|09 [0-9
Parameter Number - 3 characters.
Resolution - 1 characters.
Format - 1 characters.
Parameter Value - 10 characters.
Message Length = 25 to 220 characters.
Table 7-9 CX-1200 Response
Character # 1 2 3 4 5 6-10 11 12 13 14 15
DESC STX Address Msg Error |Data Field| ETX CRC (0000 - FFFF)
ASCII "B 0-9 1-9 0-F 0-F | <below> | ~C 0-F 0-F 0-F 0-F
Data Field per Table 7-9
Number of Parameters x 5 characters/parameter (14 parameters max. = 70 characters)
Character # 6 7 8 9 10
DESC Parameter Number Parameter Error Code
ASCII 0-9 0-9 0-9 0-3 0-9
Parameter Number - 3 characters.
Parameter Error Code - 2 characters.

Message Length = 15 to 80 characters.




FUNCTION (05) CONTROL COMMAND SEND

Table 7-10 Host Transmission

Character #

8

10

11

12

DESC

STX

Address

Command

ETX

CRC (0000 - FFFF)

ASCII

"B

0-9

0-9

0-2

0-9

~"C

0-F

0-F

0-F

0-F

Data Field - Control Command - 2 characters

Valid Control Commands:
01 = F-Stop.
02 = R-Stop.
03 = H-Stop.
04 = Run.
05 = Jog Forward.
06 = Jog Reverse.

07 = Jog Stop.

09 = Reset Integral.

10 = Preset FB Position.
11 = Preset LD Position.

12 = Reset Position Error.
13 = Preset FB & LD Position.
14 = Preset FB, LD, & Reset Position Error.
17 = Negate Scaled Reference.
21 = Bypass Ramp.

22 = Stop Ramp.
23 = Open Loop.

24 = Stop Integral.

Message Length = 12 characters.

Table 7-11

CX-1200 Response

Character #

2

3

4

5

6

7

8

10

11

12

DESC

STX

Address

Msg Error

Cmd Error

ETX

CRC (0000 - FFFF)

ASCII

B

0-9

1-9

0-F

0-F

0-3

0-9

"C

0-F

0-F

0-F

0-F

Data Field - Command Error Code - 2 characters.

Message Length = 12 characters.
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FUNCTION (08) DATA READ CUSTOM ENGINEERING UNITS

Table 7-12 Host Transmission

Character # 1 2 3 4 5 6 7 8 9 10
DESC STX Address Function ETX CRC (0000-FFFF)
ASCII "B 0-9 1-9 0 8 "C 0-F 0-F 0-F | O-F
DataField - O characters.
Message Length = 10 characters.
Table 7-13  CX-1200 Response
Character # 1 2 3 4 5 6-20 21 22 23 24 25
DESC STX Address Msg Error |Data Field| ETX CRC (0000 - FFFF)
ASCII B 0-9 1-9 0-F | O-F | <below>| ~C 0-F 0-F O-F | O-F
Data Field per Table 7-13
Engineering Units Text - (1 to 15 characters)
Character# | 6 7 8 9 10|11 | 12| 13 | 14 |15 (16 | 17 | 18 | 19 | 20

DESC

Engineering Units Text

ASCII

Message Length = 11 to 25 characters.

Note: The Engineering Units Text string may be any string of printable ASCII characters of up to 15
characterslong.




FUNCTION (09) DATAWRITE CUSTOM ENGINEERING UNITS

Table 7-14 Host Transmission

Character# | 1 2 3 4 5 6-20 21 22 23 24 25
DESC STX Address Function |Data Field] ETX CRC (0000 - FFFF)
ASCII B 0-9 0-9 0 9 <below>| ~C 0-F 0-F 0-F 0-F
Data Field per Table 7-14
Engineering Units Text - (1 to 15 characters)
Character # 6 7 8 9 10 | 11 12 ( 13 | 14 | 15 | 16 | 17 18| 19 | 20
DESC Engineering Units Text
ASCII [P I FRIOR (R (O} I (G 1 PR [ (OR  (Rh | PR [ GRS [ O [ (R | O [ ol O |
Message Length = 11 to 25 characters.
Note: The Engineering Units Text String may be any string of printable ASCII characters of up to 15
characterslong.
Table 7-15 CX-1200 Response
Character # 1 2 3 4 5 6 7 8 9 10 11 12
DESC STX | Address Msg Error Error Code ETX CRC (0000 - FFFF)
ASCII "B | 0-9 | 1-9 O-F | O-F | 0-3 | 0-9 "C | O-F | O-F | O-F | O-F

DataField - EU Text Error Code - 2 characters.

Message Length = 12 characters.
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FUNCTION (10) DATA READ PARAMETER CONSTANT TABLE

Table 7-16 Host Transmission

Character # 1 2 3 4 5 6-8 9 10 11 12 13
DESC STX Address Function |Data Field| ETX CRC (0000 - FFFF)
ASCII "B 0-9 1-9 1 0 |[<below>| ~C 0-F 0-F 0-F | O-F

DataField per Table 7-16

Number of Parameters x 3 characters/parameter (4 parameters max. = 12 characters)

Character #

6

7

8

DESC Parameter Number 100's Parameter Number 10's Parameter Number 1's
ASCII 0-9 0-9 0-9
Parameter Number - 3 characters.
Message Length = 13 to 22 characters.
Table 7-17 CX-1200 Response
Character # 1 2 3 4 5 6-241 242 243 244 245 246
DESC STX Address Msg Error |Data Field| ETX CRC (0000 - FFFF)
ASCII "B 0-9 1-9 0-F 0-F | <below> | ~C 0-F 0-F 0-F 0-F

Data Field - Number of Parameters x 59 characters/parameter (4 parameters max. = 236 characters).
- 3characters (000 - 999).

Parameter Number
Parameter Error Code
Title Text String
Minimum Value Format*
Minimum Value*
Maximum Value Format*
Maximum Value*
Default Value Format*
Default Value*
Minimum Resolution*
Maximum Resolution*
Default Resolution*
Parameter Control byte
Field Length

- 2 characters (00 - 32).

- 15 characters (String of 15 printable ASCII characters).

- 1character (0-2).

- 10 characters (0000000000 - 9999999999).

- 1character (0-2).

- 10 characters (0000000000 - 9999999999).

- 1character (0-2).

- 10 characters (0000000000 - 9999999999).

(0 - 9) Resolution for Minimum Value.

(0 - 9) Maximum Resolution for any value.
(0 - 9) Resolution for Default Value.

- 1 character
- 1 character
- 1 character

- 2 characters  (ASCIlI HEX Number, 00 - FF).

- 1 character

(0-9) Length of parameter field.

* These fields will be filled with zeros for all Monitor Parameter requests.

Message Length = 69 to 246 characters




Message Error Bits Definitions:

Bit 7
Bit 6
Bit5
Bit 4
Bit 3
Bit 2
Bit 1
BitO

Example:

“86” = the number 10000110 (binary) would indicate a CRC failure with Noise errors and Framing

(1) CRC Failure

(1) Buffer Overflow

(1) ETX Not Received/Data Field Error
(1) Invalid Function/Data Error

(1) Over-Run Error

(1) Noise Error

(1) Framing Error

(1) Parity Error

errors occurred when the transmission message was received.

Other Errors Returned From The Control Through Serial Communications:

00
01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

OK

General Data Error

Res Byte Error

Invalid Parameter

String too Long

Out of Range

Not Allowed

L ockout During Run

Not Ready

Block Parameter Error

Block Value Error

Block Parameter Memory Limit
MIN Error

MAX Error

Invalid Command (PL C/Control Command Send)
Invalid Operand (PLC)

<END> Statement Missing (PLC)
PL C Program Memory Limit
Defaults Loaded

Backup Loaded

Backup Saved

Checksum Error

Faults Cleared

Test Passed

Test Failed

No Compare Parameter

Divide by Zero

Long Word Overflow

Parameter Transfer Limit Overflow
Memory Read request too long
Data Field Length Error

Message Function Request/Parameter NOT Processed
Invalid Function Request



Parameter Control Byte Definitions:

Bit7 = (1) Negative Numbers are Possible (0) Positive Numbers Only
Bit6 = (1) LeadingZero’'sOK (0) No Leading Zero's

Bit5 = (1) Restricted (0) Not Restricted

Bit4 = (1) Parameter Defined (0) Parameter is NOT Defined

Bit3 = Not Used (Reserved) aways 0

Bit2 = (1) Floating Point Number (0) Fixed Decimal Point Number
Bitl = (1) Binary Number (0) Decima Number

Bit0O = (1) Integer (0) Non-Integer

Example of CRC-16 Calculation (in C):
#define CRC16 0x8005 /* CRC-16 Generating Poly */
/* function returns the accumulated CRC value calculated for the Buffer */
/* this value can be transmitted or compared to a CRC value received */
[* “*data’ is apointer to the Buffer of data bytesto calculate the CRC for */
[* “len” isthe number of data bytesto use for the calculation */

unsigned int do_crc(unsigned char *data, int len)

{
inti, j; /* byte & bit counters*/
unsigned int accum = OxFFFF; [* CRC value accumulator */
unsigned int dat; /* holds data byte */
for(i = 0; i <len; ++i){ [* for each byte of data*/
dat = *datat++; [* get data byte & goto next */
accum = (dat << 8); [* put datainto high byte */
j=0; [* clear bit counter */
while(j++ < 8){ [* for each bit */
if(accum & 0x8000) [* if MSB set */
accum = CRCI16; /* Modulus-2 math w/CRC 16 */
accum <<= 1; [* shift left 1 bit */
} /* end for each bit */
} /* end for each byte */
return(accum); [* return the CRC value */
} /* End do_crc function */

Note: This“CRC” must be converted to 4 ASCII characters before transmission. (CharsOto9QandAto F
should be used). For all “ASCII HEX” values the A through F characters must be in Upper Case
when Transmitted in order to keep the conversions consistent.



CX-1200 Serial Communications ASCI |2 Data-Link Protocol
(Message Transmission / Response Structures)

STX 1 Byte”B Char(2)

Address 1 or 2 ASCII characters, normally followed by acomma
DataField Flexible field of ASCII characters defined later in this document
ETX 1 Byte~C Char(3)

Note: The“ETX" character may be followed by “CRC” charactersif “CRC Enable” is“ON”. Any refer-

enceto ASCII HEX or “O-F” refersto ASCII representation of a HEX number using ASCII charac-
ters“0-9" & “A-F".

Functions that are included in the ASCII2 Protocol:

1) Control Acknowledgment

2) Data Read Single Parameter

3) Data Write Single Parameter

4) Control Command Send

5) Data Read Custom Engineering Units
6) Data Write Custom Engineering units
7) Data Read Parameter Title

8) Data Read Maximum Parameter Value
9) Data Read Minimum Parameter Value
10) Data Read Default Parameter Value
11) Data Read Backup Parameter Value
12) Data Read Value of the Maximum Parameter Field length
13) Data Read Parameter Control Byte
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Definition of Message Elements

“ S—rxn

“Address’

Signals the start of a transmission. (Host/CX-1200) A single byte ASCII Char (02) “"B”.

Address of the CX-1200 to recognize and interpret the message. One or two ASCI|
characters, followed by acomma, in the range of “0-99”. (“0” indicates a Global Trans-
mission to be received by all controls on the serial link).

“Message Error” (Msg Error) General transmission response from the CX-1200. Thisis atwo character

“DataField”

i ?!

“ETX”

“CRC”

ASCII HEX number, in the range of “00” - “FF”, which may indicate a serial communi-
cations error has occurred upon receipt of a message transmission.

A field of variable length which contains the data for the function requested. The Data
Field is defined for individual functions through out the following section.

Field terminator requesting response from the CX-1200.

Address and Data Field separator.

Assignment operator indicating assignment of data to follow, or indicator of a parameter
value to follow.

Indicates a Constant Table Read of type to follow.

Indicates a Control Command Send.
Signals the end of the message. (Host/CX-1200) A single byte ASCII Char (03) “~C”.

(Cyclic Redundancy Check) If CRC Enableis“ON”, a CRC vaueis calculated and sent
with each transmission. The CRC includes all message data except the STX byte. The
data stream is checked against the CRC at the receiving end. The CRC isafour character
ASCII HEX number in the range of “0000" - “FFFF".

Note: To conserve space, the CRC field has been omitted on all of the following message definition tables.
If the CRC Enableis“ON”, then a CRC value must be appended to each message transmission
immediately following the ETX character.



FUNCTION (01) CONTROL ACKNOWLEDGMENT

Table 7-18 Host Transmission

Character # 1 2 3 4

DESC STX Address Inquiry ETX

ASCII "B 1-99 ? "C
Address Field

Thisfield may consist of one or two ASCII characters, depending on the address of the control. For
example, if the addressisless than 10, then only one ASCII character isrequired in thisfield. If the
addressis greater than 9, then two ASCII characters are required in thisfield to represent the ad-
dress. Leading spacesin thisfield will be ignored.

Table 7-19 CX-1200 Response

Character # 1 2 3 4 5

DESC STX Msg Error Separator ACK ETX

ASCII "B 0-FF y "F "C
Msg Error Field

Thisfield may consist of one or two ASCII HEX characters that indicate any serial communications
errors that may have occurred when the message transmission was received.

ACK
Thisfield acknowledges that the control exists (represented by ASCII character #6). If thereis not a
control at the address indicated, there will not be a response.



FUNCTION (02) DATA READ SINGLE PARAMETER

Table 20 Host Transmission

Character # 1 2 B 4 5 6

DESC STX Address Separator Parm # Inquiry ETX

ASCII "B 1-99 y 0-999 ? "C
Parm # Field

Thisfield may consist of one or more ASCII characters representing the parameter number re-
quested. If the parameter number is less than 10, then a single ASCII character may be used to
represent the parameter number. If the parameter number isin the range of 10 to 99, then two
characters are required to represent the parameter number. If the parameter number is 100 or greater,
then three characters are required to represent the parameter number. Any leading spaces will be

ignored.
Table 21  CX-1200 Response
Character # 1 2 S 4 5 6 7
DESC STX Msg Error | Separator | Parm # Equals Value ETX
ASCII B O0-FF y 0-999 - <below> ~"C
Value Field

Thisfield will consist of an ASCII string representing the value for the parameter requested. If there
isan error retrieving the parameter value, thisfield will contain the error code number preceded by
an“E” (e.g., “E3").

Examples with No Error:
decimal integer value of 1 “1
decimal integer value of 1000 “1000"
decimal integer value of -20  “-20"
decimal value of 1234.56 “1234.56"
decimal value of -15.00 “-15.00”
Binary value of 89 *01011001"




FUNCTION (03) DATA WRITE SINGLE PARAMETER

Table 22 Host Transmission

Character # 1 2 3 4 5 6 7 8

DESC STX | Address |Separator| Parm# | Assign Value Inquiry ETX

ASCII "B 0-99 y 0-999 - <below> ? "C
Value Field

Thisfield will consist of an ASCII string representing the value to be assigned to the parameter.
Leading spacesin thisfield will be ignored.

Examples:

decimal integer value of 1
decimal integer value of 1
decimal integer value of 1000
decimal integer value of -20
decimal value of 1234.56
decimal value of -15.00

Binary value of 89

Inquiry Field (Inq)

Theinclusion of the inquiry designator is optional. If no responseis required this character may be
omitted from the message. If this character field is not included in the message, the operation will be

i 11!
17 1”

“ _2011

1 1000”

“1234.56”

“-15.00"
“01011001”

performed, however the control will not respond.

Table 23 CX-1200 Response
Character # 1 2 3 4 5 6 7
DESC STX Msg Error | Separator | Parm # Equals Value ETX
ASCII B 0-FF y 0-999 - <below "C
Value Field

Thisfield will consist of an ASCII string representing the value assigned to the parameter. If an error

occurred in the assignment operation, this field will contain the error code number preceded by an
“E” (eg., “E3").

Value Field Examples with No Error:

decimal integer value of 1
decimal integer value of 1000

“ 111

“ _2011

decimal integer value of -20

decimal value of 1234.56
decimal value of -15.00
Binary value of 89

“1234.56"

“1000”

“-15.00”
“01011001"
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FUNCTION (04) CONTROL COMMAND SEND

Table 24 Host Transmission

Character # 1 2 3 4 5 6
DESC STX Address | Separator Command Inquiry ETX
ASCII B 0-99 y ASCII2 Command String ? "C

List of Valid ASCI12 Command Strings:

FST! = F-Sop
ULD! = Unload
HST! = H-Stop
RUN! = Run
LDD! = Load
PUD! = Set Unwind Diameter to Preset value
PWD! = Set Wind Diameter to Preset value
PUC! = Set Unwind Roll Content to Preset value
PWC! = Set Wind Roll Content to Preset value
PAU!' = Set Unwind Diameter and Roll Content to Preset values
PAW! = Set Wind Diameter and Roll Content to Preset values
RAP' = Set Both Wind and Unwind Diameter and Roll Content to Preset values
NSR! = Negatethe Line Speed Scaled Reference
OLW! = Open LoopWind
FWIl' = Freezethe Wind Integral
STR!' = Stop the Line Speed Ramp
OLU! = OpenLoop Unwind
FUI' = Freezethe Unwind Integral
Command Field

Insert any of the valid ASCI12 command strings defined above.

Inquiry Field (Inquiry)
Theinclusion of the inquiry designator is optional. If no responseis required this character may be
omitted from the message. If this character field is not included in the message, the commanded
operation will be performed, however the control will not respond.

Table 25 CX-1200 Response

Character # 1 2 3 4 5

DESC STX Msg Error Separator Command ETX

ASCII "B 0-FF y <below> ~"C
Command Field

If the requested command is acted upon, this field will contain the command string that was sent. If
an error occurred, this field will contain an “E” followed immediately by an ASCII representation of
the error code number which occurred. (e.g., “E31")




FUNCTION (05) DATA READ CUSTOM ENGINEERING UNITS

Table 26 Host Transmission

Character # 1 2 3 4 5 6 7
DESC STX Msg Error | Separator EU Request Inquiry ETX
ASCII "B 1-99 y E U ? ~"C

Table 27 CX-1200 Response

Character # 1 2 3 4 5 6 7 8
DESC STX |Msg Error (Separator EU Indicator Equals | EU Text ETX
ASCII "B 0-FF y E U - <below> "C

Engineering Unit Text Field

Thisfield will contain the custom engineering units text string from the control’s memory. (Up to 15
printable ASCII characters long)




FUNCTION (06) DATA WRITE CUSTOM ENGINEERING UNITS

Table 28 Host Transmission

Character # 1 2 3 4 5 6 7 8 9

DESC STX |Address|Separator| EU Indicator Assign | EU Text | Inquiry | ETX

ASCII "B 0-99 y E U - <below> ? "C
EU Text Field

Thisfield should contain a string of up to 15 printable ASCII characters that are to be assigned to the
custom engineering units text for the control at the indicated address.

Inquiry Field (Inquiry)
Theinclusion of the inquiry designator is optional. If no responseis required this character may be
omitted from the message. If this character field is not included in the message, the commanded
operation will be performed, however the control will not respond.

Table 29 CX-1200 Response

Character # 1 2 3 4 5 6 7 8
DESC STX |Msg Error [Separator EU Indicator Equals | EU Text ETX
ASCII "B 0-FF y E U - <below> "C

Engineering Unit Text Field
If the assignment is successful, this field will contain the custom engineering units text string
assigned. (Up to 15 printable ASCII characterslong) If an error occurred in the assignment opera-
tion, thisfield will contain the error code number preceded by an “E” (e.g., “E4").



Data Read Constant Table

7) Data Read Parameter Title

8) Data Read Maximum Parameter Value

9) Data Read Minimum Parameter Value

10) Data Read Default Parameter Value

11) Data Read Backup Parameter Value

12) Data Read Value of the Maximum Parameter Field length
13) Data Read Parameter Control Byte

Note: For al constant table reads, the host transmission message structure is the same differing only by the
read command following the period.

Table 30 Host Transmission

Character # 1 2 3 4 5 6 7 8 9 10
DESC STX [Address |Separator Parm Number CTR | Type | Inquiry |ETX
ASCII B 1-99 y 0-9 0-9 0-9 . <below> ? ~C

Constant Table Read Type Strings:

TTL
MAX
MIN
DEF
BKU
FLD
CTB

CTR Field

Parameter Title Text
Maximum Parameter Value
Minimum Parameter Value
Default Parameter Value
Backup Parameter Value
Parameter Field length
Parameter Control Byte

Thisfield should aways be a period designating a Constant Table Read of type to follow for the
indicated parameter.

Type Field

Insert the desired constant table read type string into thisfield. The control will respond with the
appropriate data for the type of read requested. Thisisathree character field.
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FUNCTION (07) DATA READ PARAMETERTITLE

Table 31 CX-1200 Response
Character # 1 2 3 4 5 6 7
DESC STX Msg Error | Separator | Parm # Equals [Parm Title Tex{ ETX
ASCII "B 0-FF y 1-999 = <below> ~C

Parm Title Text Field
Thisfield will contain an ASCII string of 15 characters for the title of the parameter requested. |1f
thereisan error in the request, thisfield will contain the error code number preceded by an “E” (e.g.,

1 E3n ) .




FUNCTION (08) DATA READ MAXIMUM PARAMETER VALUE

Table 32 CX-1200 Response
Character # 1 2 3 4 5 6 7
DESC STX | Msg Error| Separator| Parm # Equals |Max Parm Valug] ETX
ASCII B 0-FF y 1-999 = <below> "C

Max Parm Value Field
Thisfield will contain an ASCI|I string Representation of the numeric maximum value for the param-
eter requested. If thereisan error in the request, thisfield will contain the error code number pre-
ceded by an“E” (e.g., “E3").
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FUNCTION (09) DATA READ MINIMUM PARAMETER VALUE

Table 33 CX-1200 Response
Character # 1 2 B 4 5 6 7
DESC STX | Msg Error | Separator| Parm # Equals |Min Parm Value| ETX
ASCII "B 0-FF y 1-999 = <below> ~C

Min Parm Value Field
Thisfield will contain an ASCII string Representation of the numeric minimum value for the param-
eter requested. If thereisan error in the request, thisfield will contain the error code number pre-
ceded by an“E” (e.g., “E3").




FUNCTION (10) DATA READ DEFAULT PARAMETER VALUE

Table 34 CX-1200 Response
Character # 1 2 3 4 5 6 7
DESC STX | Msg Error | Separator| Parm# Equals Default Parm Value| ETX
ASCII "B 0-FF 1-999 - <below> "C

Default Parm Value Field

Thisfield will contain an ASCI|I string Representation of the numeric default value for the parameter
requested. If thereisan error in the request, thisfield will contain the error code number preceded
by an“E” (e.g., “E3").
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FUNCTION (11) DATA READ BACKUPPARAMETER VALUE

Table 35 CX-1200 Response
Character # 1 2 3 4 5 6 7
DESC STX | Msg Error | Separator| Parm# | Equals [Backup Parm Value| ETX
ASCII "B 0-FF y 1-999 = <below> C
Backup Parm Value Field

Thisfield will contain an ASCII string Representation of the numeric backup value for the parameter
requested. If thereisan error in the request, thisfield will contain the error code number preceded
by an“E” (e.g., “E3").



FUNCTION (12) DATA READ VALUE OF THE MAXIMUM PARAMETER FIELD LENGTH

Table 36 CX-1200 Response

Character # 1 2 3 4 5 6 7

DESC STX | Msg Error | Separator| Parm# | Equals |Parm Field Length | ETX

ASCII "B 0-FF y 1-999 - 0-9 ~"C
Parm Field Length Field

Thisfield will contain an ASCII character, of therange 0 to 9, for the field length of the parameter
requested. If thereisan error in the request, thisfield will contain the error code number preceded
by an“E” (e.g., “E3").



FUNCTION (13) DATA READ PARAMETER CONTROL BYTE

Table 37 CX-1200 Response

Character # 1 2 3 4 5 6-13 14
DESC STX | Msg Error | Separator| Parm# | Equals |Parm Control Byte | ETX
ASCII "B O-FF y 1-999 - 0-1 "C

Parameter Control Byte Field
Thisfield will contain an ASCII string of 8 characters, of the range O to 1, representing, in binary
format, the parameter control byte for the parameter requested. If thereis an error in the request, this
field will contain the error code number preceded by an“E” (e.g., “E3").

Parameter Control Byte field per Table 37

Character # 6 7 8 9 10 11 12 13
DESC Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
ASCII| 0-1 0-1 0-1 0-1 0-1 0-1 0-1 0-1

Parameter Control Byte Definitions:

Bit7 = (1) Negative Numbers are Possible (0) Positive Numbers Only

Bit6 = (1) LeadingZero’'sOK (0) No Leading Zero's

Bit5 = (1) Restricted (0) Not Restricted

Bit4 = (1) Parameter Define (0) Parameter is NOT Defined

Bit3 = Not Used (Reserved) aways 0

Bit2 = (1) Floating Decimal Point Number (0) Fixed Decimal Point Number
Bitl = (1) Binary Number (0) Decimal Number

Bit0 = (1) Integer (0) Non-Integer

Message Error Response Field

Consists of 2 Bytes (ASCII “HEX")

“ASCIlI HEX” means the numeric value in the field is NOT represented as a decimal (Base 10) Number. The
Number is represented by the characters: 0 through 9 and A through F for the HEX equivalent of the binary
number.

Message Error Bit Definitions:

Bit7 = (1) CRC Failure
Bité6 = (1) Buffer Overflow
Bit5 = (1) ETX Not Received/Data Field Error
Bit4 = (1) Invalid Function/Data Error
Bit3 = (1) Over-Run Error
Bit2 = (1) NoiseError
Bitl = (1) Framing Error
Bit0 = (1) Parity Error
Example:

“86” = the number 10000110 (binary) would indicate a CRC failure with Noise errors and Framing
errors occurred when the transmission message was received.
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Other Errors Returned From The Control Through Serial Communications:

Note:

00
01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

Inthe ASCII2 protocol the error codes listed above are preceded by an“E” (e.g., “E32" indicates an

OK

General Data Error

Res Byte Error

Invalid Parameter

String too Long

Out of Range

Not Allowed

L ockout During Run

Not Ready

Block Parameter Error

Block Value Error

Block Parameter Memory Limit
MIN Error

MAX Error

Invalid Command (PL C/Control Command Send)
Invalid Operand (PLC)

<END> Statement Missing (PLC)
PL C Program Memory Limit
Defaults Loaded

Backup Loaded

Backup Saved

Checksum Error

Faults Cleared

Test Passed

Test Failed

No Compare Parameter

Divide by Zero

Long Word Overflow

Parameter Transfer Limit Overflow
Memory Read request too long
Data Field Length Error

Message Function Request/Parameter NOT Processed
Invalid Function Request

Invalid Function Request)
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Example of CRC-16 Calculation (in C):

#define CRC16 0x8005

/* CRC-16 Generating Poly */

/* function returns the accumulated CRC value calculated for the Buffer */
/* this value can be transmitted or compared to a CRC value received */

[* “*data’ is apointer to the Buffer of data bytesto calculate the CRC for */
[* “len” isthe number of data bytesto use for the calculation */

unsigned int do_crc(unsigned char *data, int len)

{ . P
inti,j;
unsigned int accum = OxFFFF;
unsigned int dat;
for(i = 0; i <len; ++i){
dat = *datat++;
accum = (dat << 8);
=0
while(j++ < 8){
if(accum & 0x8000)
accum ~= CRC16;
accum <<= 1;
}
}
return(accum);
}

/* byte & bit counters*/
/* CRC value accumulator */
/* holds data byte */

[* for each byte of data*/

[* get data byte & goto next */

[* put datainto high byte */

[* clear bit counter */

[* for each bit */

/* if MSB set */

/* Modulus-2 math w/CRC 16 */
[* shift left 1 bit */

/* end for each bit */

/* end for each byte */

[* return the CRC value */
/* End do_crc function */

Note: This“CRC” must be converted to 4 ASCII characters before transmission. (CharsOto9andAto F
should be used). For all “ASCII HEX” values the A through F characters must be in Upper Case
when Transmitted in order to keep the conversions consistent.



CX-1200 Serial Communications Binary Data-L ink Protocol
(Message Transmission / Response Structures)

STX BYTE

Length BYTE

Address BYTE

Function BYTE

Message Error BYTE

Data Field Defined later for each function type
ETX BYTE

CRC WORD (2 BYTES)

Valid Binary Protocol Functions:

1) DataRead Single Parameter

2) DataWrite Single Parameter

3) DataRead Parameter Block (Limit 16)

4) DataWrite Parameter Block (Limit 16)

5) Control Commands

6) PLC Program Download from Control

7) PLC Program Upload to Control

8) Custom Engineering Units Download

9) Custom Engineering Units Upload

10) Data Read Constant Table (Limit 6)

11) Parameter Data Trace Enable/Disable (enableg/disables the CX-1200's ability to collect data
traces)

12) Data Read Parameter Trace (read consecutive trace data from the CX-1200)

13) Data Read Trace Status Byte

Example:
Request for CP-210
Table 38 Data Read Single Parameter, Host Transmission
STX LEN ADDR FUNC DATA ETX CRC
02 09 01 01 00D2 03 0C56
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Definition of Message Elements

13 S‘I’X ”
“Length”
“Address’

“Function”

“Message Error”

“DataField”

“ETX”

“CRC”

“Resolution Character” (Res)

Signals the start of atransmission (Host/CX-1200)
L ength of complete message in bytesincluding STX, ETX, & CRC
Address of the CX-1200

Defines the data structure that is expected to follow and what action the CX-
1200 will take.

Thisisagenera transmission error response from the CX-1200.

A field of variable length which contains the data for the function requested.
The DataField is defined for individual functions through out the following
section.

Signals the end of a data transmission (Host/CX-1200)

(Cyclic Redundancy Check) The CRC is calculated and sent with each
transmission. It includes all message data except the STX byte. The data
stream is checked against the CRC at the receiving end.

An ASCII character, in the range of “0-9”, that indicates the number of digits
to the right of the decimal point for the value.



FUNCTION (01) DATA READ SINGLE PARAMETER

Table 39 Host Transmission

Byte # 1 2 3 4 5 6 7 8 9
DESC STX | Length | Address |Function| Parm Number ETX CRC
Decimal 2 9 1-99 1 1-999 3 0-65535
Hex 02 09 01-63 01 0001-03E7 03 0000-FFFF
Message Length = 9 bytes
Table 40 CX-1200 Response
Byte # 1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13 14
DESC STX |LengthlAddress| Msg |Error [Control| Res Parameter Value ETX CRC
Error [ Code | Byte
Decimal 2 | 14 | 1-99 |0-255|0-32 [0-244| 0-9 -2147483648 3 0-65535
2147483647
Hex 02 | OE | 01-63 [00-FF{00-20(00-F4|00-09| 80000000-7FFFFFFF 03 | 0000-FFFF
Data Field -(7 Bytes)
Parameter Error Code - 1 byte
Parameter Control byte - 1 byte
Resolution - 1 byte
Parameter Value - LONG (4 bytes)

Message Length = 14 bytes

-37



-38

FUNCTION (02) DATAWRITE SINGLE PARAMETER

Table 41 Host Transmission

Byte # 1 2 3 4 5 6 7 8 9 10 | 11 | 12 13 14
DESC STX |Length|Address| Func [Parm Number| Res Parameter Value ETX CRC
Decimal 2 | 14 | 099 [ 2 | 101-999 | 0-9 -2147483648 3 0-65535
2147483647
Hex 02 | OE | 00-63 | 02 | 0065-03E7 | 00-09| 80000000-7FFFFFFF 03 | 0000-FFFF
Data Field -(7 Bytes)
Parameter Number - WORD (2 bytes)
Resolution - 1 byte
Parameter Value - LONG (4 bytes)
Message Length = 14 bytes
Table 42 CX-1200 Response
Byte # 1 2 3 4 5 6 7
DESC STX Length | Address [Msg Error|Error Codg ETX CRC
Decimal 2 8 1-99 0-255 0-32 3 0-65535
Hex 02 08 01-63 00-FF 00-20 03 0000-FFFF

Message Length = 8 bytes




FUNCTION (03) DATA READ PARAMETER BLOCK

Table 43 Host Transmission

Byte # 1 2 3 4 5 6 7 8 9
DESC STX | Length | Address |Function| Parm Number ETX CRC
Decimal 2 9-39 1-99 3 1-999 3 0-65535
Hex 02 09-27 01-63 03 0001-03E7 03 0000-FFFF
Data Field per Table 43
Number of parameters x 2 bytes/parameter (16 parameters max. = 32 bytes)
Parameter Number - WORD (2 bytes) for each parameter request
Message Length = 9 to 39 bytes
Table 44 CX-1200 Response
Byte # 1 2 3 4 5-13 14 15 16
DESC STX Length | Address [Msg Error|Data Field| ETX CRC
Decimal 2 16-151 1-99 0-255 | <below> 3 0-65535
Hex 02 10-97 01-63 00-FF <below> 03 0000-FFFF
Data Field per Table 44
Number of parameters x 9 bytes/parameter (16 parameters max. = 144 bytes)
Byte # 5 6 7 8 9 10 11 12 13
DESC Error |Parmameter Number|Control | Res Parameter Value
Code Byte
Decimal 0-32 1-999 0-244 | 0-9 -2147483648-2147483647
Hex 00-20 0000-03E7 00-F4 |00-09 80000000-7FFFFFFF

Parameter Error Code
Parameter Number

- 1 byte
- WORD (2 bytes)

Parameter Control byte - 1 byte
- 1 byte
- LONG (4 bytes)

Resolution

Parameter Value

Message Length = 16 to 151 bytes
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FUNCTION (04) DATA WRITE PARAMETER BLOCK

Table 45 Host Transmission

Byte # 1 2 & 4 5-11 12 13 14
DESC STX Length | Address | Function |Data Field| ETX CRC
Decimal 2 14-199 0-99 4 <below> 3 0-65535
Hex 02 OE-77 00-63 04 <below> 03 0000-FFFF
Data Field per Table 45
Number of parameters x 7 bytes/parameter (16 parameters max. = 112 bytes)
Byte # 5 6 7 9 10 11
DESC Parameter Number | Resolution Parameter Value
Decimal 101-999 0-9 -2147483648 to 2147483647
Hex 0065-03E7 00-09 80000000-7FFFFFFF

Parameter Number

Resolution

Parameter Value

- WORD (2 bytes)
- 1 byte
- LONG (4 bytes)

Message Length = 14 to 119 bytes




Table 46

CX-1200 Response

Byte # 1 2 3 4 5-7 8 9 10
DESC STX Length | Address [Msg Error|Data Field| ETX CRC
Decimal 2 10-55 1-99 0-255 <below> 3 0-65535
Hex 02 0A-37 01-63 00-FF <below> 03 0000-FFFF
Data Field per Table 46
Number of Parameters x 3 bytes/parameter (16 parameters max. = 48 bytes)
Byte # 5 6 7
DESC Error Code Parameter Number
Decimal 0-32 1-999
Hex 00-20 001-03E7

Parameter Error Code - BYTE

Parameter Number

- WORD (2 Bytes)

Message Length = 10 to 55 bytes
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FUNCTION (05) DATA WRITE CONTROL COMMAND

Table 47 Host Transmission

Byte # 1 2 3 4 5 6 7 8
DESC STX Length | Address | Function |Command| ETX CRC
Decimal 2 8 0-99 5 1-24 3 0-65535
Hex 02 08 00-63 05 01-18 03 0000-FFFF
Valid Control Commands:

01(01) = F-Stop

02(02) = R-Stop

03(03) = H-Stop

04 (04) = Run

05(05) = Jog Forward

06 (06) = Jog Reverse

07 (07) = Jog Stop

09(09) = Reset Integral

10 (0A) =  Preset Feedback Position

11 (0B) = Preset Lead Position

12 (0C) = Reset Position Error

13(0D) = Preset Feedback & Lead Position

14 (OE) = Preset Feedback & Lead Position and Reset Position Error

17 (11) = Negate Scaled Reference

21 (15) = BypassRamp

22 (16) = Stop Ramp

23(17) = OpenLoop

24 (18) =  Stop Integral

Message Length = 8 bytes
Table 48 CX-1200 Response

Byte # 1 2 3 4 5 6 7 8
DESC STX Length | Address | Msg Error|Error Code| ETX CRC
Decimal 2 8 1-99 0-255 0-32 3 0-65535
Hex 02 08 01-63 00-FF 00-20 03 0000-FFFF

Message Length = 8 bytes




FUNCTION (06) DATA READ PLC PROGRAM

Table 49 Host Transmission

Byte # 1 2 3 4 5 6 7 8
DESC STX Length | Address | Function | PLC Type | ETX CRC
Decimal 2 8 1-99 6 0-1 3 0-65535
Hex 02 08 01-63 06 00-01 03 0000-FFFF
PLC Program Type:
00 = Default Program
01 = Current User Program
Message Length = 8 bytes
Table 50 CX-1200 Response
Byte # 1 2 8 4 5-132 133 134 135
DESC STX Length | Address | Msg Error |[PLC Program| ETX CRC
Decimal 2 9-135 1-99 0-255 0-255 3 0-65535
Hex 02 09-87 01-63 00-FF 00-FF 03 0000-FFFF

PLC Program Field - (2 to 128 Bytes)

Thisfield will contain the PLC Program Requested, which may be any where from 2 to 128 bytes of data.
The format for this datawill be in pairs of Commands & Operands:

PLC Command - 1 byte
PLC Operand

- 1 byte

Refer to Appendices: Appendix K for the PLC Program Commands and Appendices: Appendix L for the PLC

Program Operands.

Message Length = 9 to 135 bytes
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FUNCTION (07) DATA WRITE PLC PROGRAM

Table 51 Host Transmission

Byte # 1 2 3 4 5-132 133 134 135
DESC STX Length |Address | Function [PLC Program| ETX CRC
Decimal 2 9-135 0-99 7 0-255 3 0-65535
Hex 02 09-87 00-63 07 00-FF 03 0000-FFFF

PLC Program Field - (2 to 128 Bytes)
Thisfield should contain a PLC Program, which may be any where from 2 to 128 bytes of data. The format

for this data should be in pairs of Commands & Operands:

Refer to Appendices. Appendix K for the PLC Program Commands and Appendices. Appendix L for the PLC
Program Operands.

Message Length = 9 to 135 bytes

PLC Command - 1 byte

PLC Operand - 1 byte

Table 52 CX-1200 Response
Byte # 1 2 3 4 5 6 7 8
DESC STX Length | Address | Msg Error| Error Code| ETX CRC
Decimal 2 8 1-99 0-255 0-32 3 0-65535
Hex 02 08 01-63 00-FF 00-20 03 0000-FFFF

Message Length = 8 bytes




FUNCTION (08) DATA READ CUSTOM ENGINEERING UNITS

Table 53 Host Transmission

Byte # 1 2 3 4 5 6 7
DESC STX Length Address Function ETX CRC
Decimal 2 7 1-99 8 3 0-65535
Hex 02 07 01-63 08 03 0000-FFFF

Message Length = 7 bytes

Table 54 CX-1200 Response
Byte # 1 2 3 4 5-19 20 21 22
DESC STX Length | Address | Msg Error EU Text ETX CRC
Decimal 2 8-22 1-99 0-255 <below> 3 0-65535
Hex 02 08-16 01-63 00-FF <below> 03 0000-FFFF

EU Text Field - Engineering Units Text String (O to 15 Printable ASCII characters)

Message Length = 7 to 22 bytes
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FUNCTION (09) DATAWRITE CUSTOM ENGINEERING UNITS

Table 55 Host Transmission

Byte # 1 2 5 4 5-19 20 21 22
DESC STX Length | Address | Function EU Text ETX CRC
Decimal 2 8-22 0-99 9 <below> 3 0-65535
Hex 02 08-16 00-63 09 <below> 03 0000-FFFF
EU Text Field - Engineering Units Text String (1 to 15 Printable ASCII characters)
Message Length = 8 to 22 bytes
Table 56 CX-1200 Response
Byte # 1 2 3 4 5 6 7 8
DESC STX Length | Address | Msg Error|Error Code | ETX CRC
Decimal 2 8 1-99 0-255 0-32 3 0-65535
Hex 02 08 01-63 00-FF 00-20 03 0000-FFFF

Message Length = 8 bytes




FUNCTION (10) DATA READ CONSTANT TABLE

Table 57 Host Transmission

Byte # 1 2 3 4 5-6 7 8 9
DESC STX Length |Address | Function |Parameter#| ETX CRC
Decimal 2 9-19 1-99 10 1-999 3 0-65535
Hex 02 09-13 01-63 0A 0001-03E7 03 0000-FFFF

Parameter Number Field - Number of parameters x 2 bytes/parameter (6 parameters max. = 12 bytes)
Message Length = 9 to 19 bytes

Table 58 CX-1200 Response

Byte # 1 2 3 4 5-220 221 222 223
DESC STX Length | Address [Msg Error|Data Field| ETX CRC
Decimal 2 43-223 1-99 0-255 <below> 3 0-65535
Hex 02 2B-DF 01-63 00-FF <below> 03 0000-FFFF

Data Field - Number of parameters x 36 bytes/parameter (6 parameters max. = 216 bytes)

Parameter Number -WORD (2 bytes) (0000 - 03E7)
Parameter Error Code -1 byte (00 - 20)

Parameter Title -16 bytes (String of 16 Printable ASCI| characters)
Minimum Value* -LONG (4 bytes) (80000000 - 7FFFFFFF)
Maximum Value* -LONG (4 bytes) (80000000 - 7FFFFFFF)
Default Value* -LONG (4 bytes) (80000000 - 7FFFFFFF)
Resolution for Minimum* -1 byte (00 - 09)

Maximum Resolution* -1 byte (00 - 09)

Resolution for Default* -1 byte (00 - 09)

Parameter Control byte -1 byte (00 - F4)

Field Length -1 byte (00 - 09)

* These fields will be filled with zeros for all Monitor Parameter requests.

Message Length = 43 to 223 bytes
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FUNCTION (11) PARAMETER TRACE ENABLE/DISABLE

This function is used to setup and control the CX-1200 internal data collection feature: "Data Trace".

CX-1200 internal data collection feature

The CX-1200 control has the capability to record 1 millisecond samples of up to 4 monitor parameters. The
total sizeis 8192 samples (data points). The number of "Traces' (monitor parameters sampled) may be 1
(single trace), 2 (dual trace), or 4 (quad trace). The number of samples collected per trace are listed below:

Number of Samples per Trace
# of Trace Parameters Description Samples per Trace Parameter  Total Sample Time

1 Single Trace 8192 8.192 Sec
2 Dual Trace 4096 4.096 Sec
4 Quad Trace 2048 2.048 Sec

Configuration:
For asingle trace, set the value for Trace Parameter 1 to the desired monitor parameter number, and
set the rest of the Trace Parameters to zero (0).

For adual trace, set the values for Trace Parameter 1 and 2 to the desired monitor parameter num-
bers, and set the rest of the Trace Parameters to zero (0).

For aquad trace, set all of the values for Trace Parameters 1 thru 4 to the desired monitor parameter
numbers.

Trigger:
The trace sampling begins when a"trigger" is encountered, after the "datatrace” has been enabled.
Thetrigger is signaled through the PLC program by the "start trace" bit (167) transition from 0 to 1.

The CX-1200 control has the capability to collect "pre-trigger" data samples. These are samples
collected prior to a"trigger”. The "pre-trigger time" is variable from 0 seconds to 2.000 seconds, and
is setup by the pre-trigger time (Pre-Trig) value and resolution in a" Set Trace Configuration" mes-
sage (defined later in this section).

Actions taken by the CX-1200 control in response to this function (11) are controlled by a "message control
byte" defined below.

Control Byte Definitions:
Bit 7 = Not Used (always 0)
Bit 6 = Not Used (always 0)
Bit 5= Not Used (always 0)
Bit 4 = Not Used (always 0)
Bit 3= Not Used (always0)
Bit 2 = (1) Set Trace configuration (Pre-Trigger setting, and all Trace Parameter numbers)
Bit 1 = (1) Read Data Trace configuration (Pre-Trigger setting, and all Trace Parameter numbers)
Bit 0 = (1) Enable the Data Trace collection and wait for atrigger point (0) Disable the Trace
collection "stop"



Message Control byte definition description:

Value CX-1200 Control actions CX-1200 Response

00 Disable Trace, stop collecting data Error code

01 Enable Trace, wait for trigger Error code

02 Read Trace Configuration, ignore bit 0 Status Byte, Trace Configuration
03 Read Trace Configuration, ignore bit O Status Byte, Trace Configuration
04 Set Trace Config, Disable Trace, stop Configuration Error Codes

05 Set Trace Config, Reset Trace, wait for trigger Configuration Error Codes

06 Set & Read Trace Config & Disable Trace, stop  Error Codes & Trace Configuration
07 Set & Read Trace Config & Reset, wait for trigger Error Codes & Trace Configuration

Trace Status Byte Definitions:
Bit 7 = Not Used (always 0)
Bit 6 = Not Used (always 0)
Bit 5= Not Used (always 0)
Bit 4 = Not Used (always 0)
Bit 3= (1) Trace complete (0) Trace not complete
Bit 2 = (1) Trace active, trigger encountered, collecting data (0) No Trigger encountered
Bit 1 = (1) Trigger enabled, collecting data, waiting for trigger (0) Trigger disabled
Bit 0 = (1) Trace enabled (0) Trace disabled

Trace Status Byte values:
00 = Trace disabled
01 = Trace enabled
03 = Trace enabled, collecting pre-trigger data, waiting for trigger
05 = Trace enabled, trigger encountered, collecting data
08 = Trace complete, data collected



Set Trace Configuration, Read Trace Configuration, and enable or disable the internal trace data capture
Message Control byte value: 6 or 7

Table 59 Host Transmission

Byte # 1 2 3 4 5 6-16 17 18 19
DESC STX Length | Address | Function| Control [Data Field] EXT CRC
Decimal| 2 19 1-99 11 6or7 |<below> 3 0 - 65535
Hex 02 13 01-63 OB |06 or07|<below>| 03 0000 - FFFF
Data Field per Table 59

Byte # 6 7 8 9 10 11 12 13 14 15 16
DESC | Trace Parm 1| Trace Parm 2| Trace Parm 3| Trace Parm 4| Pre-Trigger | Resolution
Decimal 0-90 0-90 0-90 0-90 0.000 - 2.000 0-3
Hex 0000 - 005A | 0000 - 005A | 0000 - 0O05A | 0000 - 005A | 0000 - 07DO 00-03

Message length = 19 bytes
Result: Trace parameters 1 to 4 and the pre-trigger time value are al set, and the Trace Data collection is
enabled or disabled. The values for the Trace Parameters are returned along with the Pre-Trigger setting.

Table 60 CX-1200 Response

Byte # 1 2 3 4 5-20 21 22 23
DESC STX Length | Address |Msg Error|Data Field| ETX CRC
Decimal 2 23 1-99 0-255 | <below> 3 0 - 65535
Hex 02 17 01-63 00 - FF [ <below> 03 0000 - FFFF
Data Field per Table 60
Byte # 5 6|7 8 |9 |10 11 [12|13| 14 (15(16| 17 18 19 20
DESC |Error | T1@C€ | grror| Trace | gpror | Trace | gyror | Trace | prpor | pre-Trigger | Res
Parm 1 Parm 2 Parm 3 Parm 4
Decimal| 0-32 | 0-90 [0-32| 0-90 | 0-32| 0-90 | 0-32| 0-90 | 0-32| 0.000-2.000 | 0-3
Hex 00-20| 0000-]00-20| 0000-{00-20| 0000- [00-20| 0000- [00-20| 0000-07DO | 00-03
005A 005A 005A 005A

Message length = 23 bytes
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Response Data Field Definitions:

Error code result from Setting Trace Parameter 1
Trace Parameter 1 value

Error code result from Setting Trace Parameter 2
Trace Parameter 2 value

Error code result from Setting Trace Parameter 3
Trace Parameter 3 value

Error code result from Setting Trace Parameter 4
Trace Parameter 4 value

Error code result from Setting Pre-Trigger Time
Pre-Trigger Time value setting (seconds)

Byte # Type Description
5 byte
6-7 UINT
8 byte
9-10 UINT
11 byte
12-13 UINT
14 byte
15-16 UINT
17 byte
18-19 UINT
20 byte

Pre-Trigger Time value resolution byte
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Set Trace Configuration and enable or disable the internal trace data capture.
Message Control byte value: 4 or 5

Table 61 Host Transmission

Byte # 1 2 3 4 9 6-16 17 18 19
DESC STX Length | Address | Function| Control [Data Field] EXT CRC
Decimal| 2 19 1-99 11 40r5 |<below> 3 0 - 65535
Hex 02 13 01-63 0B 04 or 05| <below> 03 0000 - FFFF
Data Field per Table 61
Byte # 6 7 8 9 10 11 12 13 14 15 16
DESC |Trace Parm 1| Trace Parm 2| Trace Parm 3| Trace Parm 4| Pre-Trigger | Resolution
Decimal 0-90 0-90 0-90 0-90 0.000 - 2.000 0-3
Hex 0000 - 005A | 0000 - 005A | 0000 - 005A | 0000 - 005A | 0000 - 07DO0 00-03

Message length = 19

Result: Trace parameters 1 to 4 and the pre-trigger time value are all set, and the Trace Data collection is

enabled or disabled.
Table 62 CX-1200 Response
Byte # 1 2 3 4 5-9 10 11 12
DESC STX Length | Address |Msg Error{Data Field| ETX CRC
Decimal 2 12 1-99 0-255 | <below> 3 0 - 65535
Hex 02 0C 01-63 | 00-FF | <below> 03 0000 - FFFF
Data Field per Table 62
Byte # 5 6 7 8 9
DESC TrcParm 1 Error|TrcParm 2 Error|TrcParm 3 Error|TrcParm 4 Error| Pre-Trigger Error
Decimal 0-32 0-32 0-32 0-32 0-32
Hex 00-20 00-20 00 - 20 00-20 00 - 20

Message length = 12 bytes




Read Trace Configuration
Message Control byte value: 2 or 3

Table 63 Host Transmission

Byte # 1 2 3 4 5 6 8
DESC STX Length | Address | Function| Control EXT CRC
Decimal 2 8 1-99 11 20r3 3 0 - 65535
Hex 02 08 01-63 0B 02 or 03 03 0000 - FFFF

Message length = 8 bytes

Result: The Data Trace is neither enabled nor disabled. The Trace configuration is simply returned in the
response along with the Trace Status byte.

Table 64 CX-1200 Response

Byte # 1 2 3 4 5-16 17 18 19

DESC STX Length | Address |Msg Error|Data Field| ETX CRC

Decimal 2 19 1-99 0-255 | <below> 3 0 - 65535

Hex 02 13 01-63 00 - FF | <below> 03 0000 - FFFF
Data Field per Table 64

Byte # 6 7 8 9 10 11 12 13 14 | 15 16

DESC [Status | Trace Parm 1| Trace Parm 2 |Trace Parm 3 | Trace Parm 4 | Pre-Trigger | Res

Decimal| 0-8 0-90 0-90 0-90 0-90 0-2.000 | 0-3

Hex 00-08 | 0000 - 005A | 0000 - 005A | 0000 - 005A | 0000 - 005A (0000 - 07D0|00 - 03

Message length = 19 bytes
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Table 65 Host Transmission

Byte # 1 2 3 4 5 6 7 8

DESC STX | Length |Address | Function Data ETX CRC

Decimal 2 8 1-99 11 0-1 3 0-65535

Hex 02 08 01-63 0B 00-01 03 0000-FFFF
DataField:

00 = Disable Data Trace Collection
01 = Enable Data Trace Collection and reset data pointers to the beginning, start collecting new data
and wait for atrigger point.

Message Length = 8 bytes

Table 66 CX-1200 Response

Byte # 1 2 3 4 5 6 7 8
DESC STX Length | Address |Msg Error[Error Code| ETX CRC
Decimal 2 8 1-99 0-255 0-32 3 0-65535
Hex 02 08 01-63 00-FF 00-20 03 0000-FFFF

An Error Code of “00” indicates that the action was taken and was completed. Refer to page 7-53 for other
error code responses.

Message Length = 8 bytes




FUNCTION (12) DATA READ PARAMETER TRACE

Use this function to read consecutive trace data from the control, re-read the last data set, or reset and re-read
the trace data from the beginning again.

Table 67 Host Transmission

Byte # 1 2 3 4 5 6 7 8
DESC STX | Length |Address | Function Control ETX CRC
Decimal 2 8 1-99 12 0-2 3 0-65535
Hex 02 08 01-63 oC 00-02 03 0000-FFFF

Control Byte (5) definition:
00 = Reset and re-read from beginning

01 = Continue reading from end of the last data point that was read
02 = Re-read the prior data segment

Message Length = 8 bytes

Table 68 CX-1200 Response

Byte # 1 2 3 4 5-245 246 247 248

DESC STX Length | Address [Msg Error|Data Field| ETX CRC

Decimal 2 12-248 1-99 0-255 <below> 3 0-65535

Hex 02 oC 01-63 00-FF | <below> 03 0000-FFFF
Data Field per Table 68

Length=1+[4 x Number of datapoints]

Byte # 5 6 7 8 9
DESC Status/Error Code Trace Data

Decimal 0-32 -2147483648-2147483647

Hex 00-20 80000000-7FFFFFFF

Trace Read Statug/Error Code - 1 byte/response
Trace Data - LONG (4 bytes/data point*)
*Maximum of 60 Data Points/Transmission (1 + [ 4 x 60] = 241 bytes)

Message Length = 12 to 248 bytes



FUNCTION (13) READ PARAMETER TRACE DATA/RE-READ PREVIOUS

Use this function to read the trace status byte.
Status Byte Definitions:

Bit7 = Not Defined (always 0)
Bit6 = Not Defined (always 0)
Bit5 = Not Defined (always 0)
Bit4 = Not Defined (always 0)
Bit3 = (1) Trace Complete (0) Not Complete
Bit2 = (1) TraceActive (trigger encountered, collecting data) (0) Not Active
Bitl = (1) Trace Enabled (waiting for trigger to occur) (0) Disabled
Bit0O = (1) Trace Enabled (0) Disabled
Table 69 Host Transmission
Byte # 1 2 3 4 5 6 7
DESC STX Length Address Function ETX CRC
Decimal 2 8 1-99 13 3 0-65535
Hex 02 08 01-63 0D 03 0000-FFFF
Message Length = 7 bytes
Table 70 CX-1200 Response
Byte # 1 2 3 4 5 6 7 8
DESC STX Length | Address [Msg Error| Status ETX CRC
Decimal 2 8 1-99 0-255 0-8 3 0-65535
Hex 02 08 01-63 00-FF 00-08 03 0000-FFFF
Status Bytes values:
Bits. 76543210 Decimal Description
00000000 Trace Disabled, no data collected.
00000001 Trace Enabled.
00000011 Trace Enabled, waiting for trigger.
00000101 Trigger Encountered, collecting data.
00001000 Trigger Complete, collecting data.

Message Length = 8 bytes




Message Error Response Field
Thisfield consists of one byte. Each bit in the byte may be set to 1 indicating a specific error has

occurred.

Message Error Bits Definitions:

Bit 7
Bit 6
Bit5
Bit 4
Bit 3
Bit 2
Bit 1
BitO

Example:

(1) CRC Failure

(1) Buffer Overflow

(1) ETX Not Received/Data Field Error
(1) Invalid Function/Data Error

(1) Over-Run Error

(1) Noise Error

(1) Framing Error

(1) Parity Error

“86” = the number 10000110 (binary) would indicate a CRC failure with Noise errors and Framing
errors occurred when the transmission message was received.

Other Errors Returned From Control Through The Serial Communications

0 (00)
1(01)
2(02)
3(03)
4 (04)
5 (05)
6 (06)
7(07)
8 (08)
9 (09)
10 (0A)
11 (0B)
12 (0C)
13 (D) =
14 (0E) =
15 (OF) =
16 (10) =
17 (11) =
18 (12) =
19 (13) =
20 (14) =
21 (15) =
22 (16) =
23(17) =
24, (18) =
25(19) =
26 (1A) =
27 (1B) =
28 (1C) =
29 (1D) =
30 (1E) =
31 (1F) =
32(20) =

OK

Genera Data Error

Res Byte Error

Invalid Parameter

String too Long

Out of Range

Not Allowed

Lockout During Run

Not Ready

Block Parameter Error

Block Value Error

Block Parameter Memory Limit
MIN Error

MAX Error

Invalid Command (PL C/Control Command Send)
Invalid Operand (PLC)

<END> Statement Missing (PLC)
PL C Program Memory Limit
Defaults Loaded

Backup Loaded

Backup Saved

Checksum Error

Faults Cleared

Test Passed

Test Failed

No Compare Parameter

Divide by Zero

Long Word Overflow

Parameter Transfer Limit Overflow
Memory Read request too long
Data Field Length Error

Message Function Request/Parameter NOT Processed
Invalid Function Request
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Control Byte Definitions:
(1) Negative Numbers Allowed (0) Positive Numbers only
(1) Leading Zero's (0) No Leading Zero's

(1) Restricted Parameter (0) Unrestricted Parameter

(1) Parameter Defined (0) Undefined Parameter

Not Used (always 0)

(1) Floating Decimal Point (0) Fixed Decimal Point

(1) Binary Number (0) Decimal Number

(1) Integer (0) Non-Integer

Bit 7
Bit 6
Bit5
Bit 4
Bit 3
Bit 2
Bit1
BitO

Note: Appliesto Parameters & Parameter Values

Example of CRC-16 Calculation (in C):

#define CRC16 0x8005

/* CRC-16 Generating Poly */

* function returns the accumulated CRC value calculated for the Buffer */
/* this value can be transmitted or compared to a CRC value received */

[* “*data’ is apointer to the Buffer of data bytesto calculate the CRC for */
[* “len” isthe number of data bytesto use for the calculation */

unsigned int do_crc(unsigned char *data, int len)

{ . P
inti,j;
unsigned int accum = OxFFFF;
unsigned int dat;
for(i = 0; i <len; ++i){
dat = *datat++;
accum = (dat << 8);
=0
while(j++ < 8){
if(accum & 0x8000)
accum ~= CRC16;
accum <<= 1;
}
}
return(accum);

}

/* byte & bit counters*/
[* CRC value accumulator */
/* holds data byte */

[* for each byte of data*/

[* get data byte & goto next */
[* put datainto high byte */

[* clear bit counter */

[* for each bit */

/* if MSB set */

/* Modulus-2 math w/CRC 16 */
[* shift left 1 bit */

/* end for each bit */

/* end for each byte */

[* return the CRC value */
/* End do_crc function */



Troubleshooting/Diagnostics

Device Tests
HardwareTests
STD Signals Tests
DIGI/O Tests
AuxAnalog Tests
Serial Comm Tests
Device Satus
DeviceMode & Rev.

Troubleshooting
Parameter Load at Power-Up
EPROM






DEVICE TESTS

The Device Tests screens allow you to test the memory, keypad and display of the CX-1200. You can also
test the analog and digital 1/0 as well as the serial communications and calibrate the Analog Inputs.
Processor fault conditions and counters can be monitored. The software revision level, the model and the

release date is also available. If any test fails, contact Contrex Technical Support at (763) 424-7800 or
(800) 342-4411.

The CX-1200 Device Tests screens are:

* Hardware Tests

* STD Signal Tests

* DIG I/O Tests

e Aux Analog Tests

* Serial Comm Test

» Device Status

* Device Model & Rev



HARDWARE TESTS/MEMORY P1/3

Use the Hardware Tests / Memory (page 1) to test the CX-1200's memory. Enter the number in Memory
Test (CP-490) that corresponds to the section of memory that you want to test (see list below), then press the
Enter key. To test all three sections, enter a“4”, then press the Enter key.

4=Test ALL MEMORY
3 =Test NVRAM

2 =Test SRAM

1=Test ROM

0 =Test Done

You can also refer to page 1 of the Memory Test's (CP-490) Help screen for the test list and the
corresponding numeric codes. You can enter atest from the Help screen by scrolling the highlight bar to the
test and pressing the Enter key.

When the test(s) are complete, the ROM Test (MP-94), SRAM Test (MP-95) and NVRAM Test ( MP-96)
will update and indicate whether the test passed or failed. A message will flash in the message bar, as well.
At the completion of the test, the value of Memory Test (CP-490) will automatically returnto “0” (test done).

If any test fails, contact Contrex Technical Support at (763) 424-7800 or (800) 342-4411.

Memory Test
Totest the physical memory, either enter the number associated with thetest (seelist below) in Memory Test (CP-490)
or go to the Help screen for Memory Test (CP-490) and choose the test. The test result will flash in the error and
message status bar at the bottom of the screen and is also summarized in the Diagnostics/Device Tests Memory
screen. The test results are also available through Monitor Parameters MP-94, MP-95, MP-96.

4=Test ALL MEMORY
3 =Test NVRAM

2 =Test SRAM

1=Test ROM

0 =Test Done

ROM Test
ROM Test (MP-94) displaystheresult of the most recent ROM Test. ROM Test runsachecksum test on the CX-1200
program memory.

1= Memory Test Fail
0= Memory Test Pass

SRAM Test
SRAM Test (MP-95) displays the result of the most recent SRAM Test. SRAM Test runs a read/write test on the
scratch-pad memory.

1= Memory Test Fail
0= Memory Test Pass

NVRAM Test
Non Volatile RAM Test (MP-96) displays the result of the most recent Non Volatile RAM Test. Thetest runs both a
read/write and a checksum test on the nonvolatile memory. The parameter values, the PL.C program and the backups
are all stored in this memory.

1= Memory Test Fail
0= Memory Test Pass



HARDWARE TESTS/KEYPAD P2/3

Use the Hardware Tests / Keypad (page 2) to test the keypad. Press the Enter key to start the test. The
“START” text on thefirst line of screen will change to “EXIT” and you can begin testing the keys (with the
exception of the Enter key). Press each key individually. Each of the keys should register a number in the
Keypad Buffer line that corresponds with the numbers listed in Figure 8-1. A key hasfailed the test if its
number does not correspond with the numbers that are listed in Figure 8-1. Pressthe Enter key to exit the
test.

KeyPad Lockout
Keypad Lockout (MP-103) displays the Keypad Lockout status. The Keypad Lockout is active when
“On” isdisplayed. When Keypad Lockout is active, Control Parameter values can not be changed, with
the exception of the Control Parameters that are exempted by CP's 480-489. The Keypad Lockout is not
active when “OFF” is displayed. When the Keypad Lockout is hot active, any Control Parameter can be

changed.

Figure 8-1 The Hardware Tests Corresponding Keypad Numbers



HARDWARE TESTS/VIDEO P3/3

Use the Hardware Tests / Video (page 3) to test the screen display. Either enter a“1 "in Video Test (CP-
492) and press the Enter key to start the test. You can also use the increment scroll-up key, to start the test.
The Display Diagnostic instructional screen will appear. Use the Page Up or Page Down keys to step
through each test.

Each screen uses a different display combination to test the display hardware. The Contrast Test will
automatically scroll through arange of contrast. Refrain from pressing a key during thistest and allow the
Contrast Test to complete its cycle. To exit the tests, and return to the Hardware Tests Display screen
(page 3), press the Menu key.

Video Test
To start the Video Test, enter “1” in Video Test (CP-492). Then use the Page Up/Down keys to page through tests.
Press the Menu key to exit the tests and return to the previous screen.

Video Mode
Video Mode (CP-474) determines how the LCD Screen Display will be displayed, per thelist below:

3 = Standard Video w/Border
2 = Reverse Video
1 = Standard Video (default)

Contrast Value
Contrast Value (CP-475) determinesthe contrast for the LCD Screen Display. The higher values darken the pixelsand
lower valueslighten the pixels.



—NOTES—



STD SIGNAL TESTS

The STD Signal Tests screens allow you to test the control output and the frequency inputs. The STD
Signals Tests / Frequency Inputs screen (page 1) displays the Monitor Parameters that are associated with
FI1 Frequency Input and the FI2 Frequency Input. Input a known frequency and monitor the results here.

Use the STD Signals Tests / Control Output screen (page 2) to test the Control Output (CO_Sig). The
Control Output (CO_Sig) isthe CX-1200 output signal that isinput to thedrive. Temporarily disconnect the
signal from the drive and use a scope or voltmeter to verify the Control Output (CO_Sig) operation.

NOTE: The CX-1200 must bein“F-Stop" when you begin the diagnostics. To start the diagnostics, enter a
“1” for Unwind, "2" for Wind or "3" for Both into Diagnostics En (CP-450) and press the Enter key.

Select the type of output test in Diag DAC Test (CP-453). The output test types are:

2 = Immediate Output (an immediate step to a constant voltage)
1 = Continuous Ramp (a continuous ramp to plus and minus voltage - if bipolar mode)
0 = Disabled (default)

In continuous ramp (1), you can set the ramp time.

Diag DAC Volts (CP-454) determines the voltage that is output for the “Immediate Output” test (2). Thisis
a so the peak voltage that the “ Continuous Ramp” test (1) will reach. Diag DAC Bits (CP-455) also
determines the voltage, but in terms of the DAC bit value. Diag DAC Test (CP-453) islimited to + CO Max
Volts (CP-271).

Diag Rmp Tm (CP-456) determines the slope of the ramp for the continuous ramp. Thisisthetimein
seconds that it takes to increase the voltage from 0 volts to the Diag DAC Volts (CP-454). In order to get
every possible bit combination, the continuous ramp must ramp at atime of 32.767 seconds or more and the
Diag DAC Volts (CP-454) must be equal to the CO Max Volts (CP-271). In this scenario, CO Max Volts
(CP-271) must be 15 volts. The ramp should appear without discontinuity, even at low voltage.

The purpose of the CO Offset (CP-273) isto cancel any electrical offsets that may be present on the
Control Output (CO_Sig) when the CX-1200 is calling for “0” volts on the output. Set Diagnostics En (CP-
450) to “1” for (ON) and Diag DAC Test (CP-453) to “2” (Immediate Output), then set the Diag DAC Volts
(CP-454) to “0" and measure the voltage on pin J3-1 relative to J3-2. Enter the negative of the voltage
reading in CO Offset (CP-273) and then verify that the voltage on the Control Output (CO_Sig) reads at or
closeto“0” volts.



STD SIGNAL TESTS/FREQUENCY INPUTS P1/2

The STD Signals Tests / Frequency Inputs screen (page 1) displays the Monitor Parameters that are
associated with FI1 Frequency Input and the FI2 Frequency Input. Input a known frequency and monitor
the results here.

FI1Hz
Frequency Input 1 Hertz (MP-01) displaysthe current frequency of the Frequency Input 1, in Hertz.

FI1 RPM
Frequency Input 1 RPM (MP-02) displaysthe current speed of the Frequency Input 1 encoder in RPM, based on PPR
FI1(CP-261).

FITEU/Tm
Frequency Input 1 Engineering Units per Time (MP-05) displays the current speed of the Frequency Input 1 in the
Engineering Unitsper Time (EU/Tm) relativeto the Pulses FI 1 (CP-262), EU FI1 (CP-263) and Time Base (CP-209). The
placement of the decimal point isthe same asthe placement of the decimal point in EU FI1 (CP-263).

FI2 Hz
Fregquency Input 2 Hz (MP-03) displaysthe current frequency of the Frequency Input 2, in Hertz.

FI2 RPM
Fregquency Input 2 RPM (MP-04) displaysthe current speed of the Frequency Input 2 encoder in RPM, based on PPR
F12 (CP-266).

FI2EU/Tm
Frequency Input 2 Engineering Units per Time (MP-06) displays the current speed of the Frequency Input 2 in the
Engineering Units per Time (EU/Tm) relativeto the Pulses FI 2 (CP-267), EU FI2 (CP-268) and Time Base (CP-209). The
placement of the decimal point isthe same asthe placement of the decimal point in EU FI2 (CP-268).



STD SIGNAL TESTS/CONTROL OUTPUT P2/2

The STD Signals Tests/ Control Output screen (page 2) displays the Control and Monitor Parameters that
are associated with the CO_SigU. Use this screen to perform avariety of tests that verify the operation of
the CO_SigU.

DiagnosticsEn
When Diagnostics Enable (CP-450) is set to “1” (On or enabled), the digital inputs will not recognize their normal
function and the digital outputs can be controlled by Diag DO (CP-452). In addition, the CO_Sig Control Output can be
tested. When you enter diagnostics, Diag DO (CP-452) isforced equal to the current DO 7..0 (MP-102) so that there
isno unexpected changein the outputs. Change the outputsthrough Diag DO (CP-452) while performing the diagnos-
tics.
Warning: The actuator may energize if you change Diag DO (CP-452). Stand clear of the system.
1=0n
0 = Off (default)
Diag DAC Test
Diagnostic DAC Test (CP-453) selects and enables the type of output control that is used for the diagnostic Control
Output DAC test.

2 = Immediate Output
1 = Continuous Ramp
0= Disabled (default)
Diag DAC Volts
Diagnostic DA C Volts (CP-454) isthe maximum voltage output (either positive or negative) at the Control Output DAC
during anon zero diagnostic DAC test . The voltage correspondsto Diag DAC Bits (CP-455).

Diag DAC Bits
Diagnostic DAC Bits (CP-455) isthe maximum value in bitswritten (either positive or negative) to the Control Output
DAC during anon zero diagnostic DAC test (CP-453) and when Diag En (CP-450) issetto“1” (Onor enabled). The
value correspondsto Diag DAC Volts (CP-454).

DiagRmp Tm
Diagnostic Ramp Time (CP-456) isthetime, in seconds, from 0 voltsto either positive or negative Diag DA C Volts (CP-
454) during adiagnostic DAC test with aramp.

CO Max Volts
Control Output Maximum Volts (CP-271) setsthe upper limit on the voltage sent to thedrive. Bipolar operation assumes
plus or minusthisvalue. It should be set equal, or lower, than the input specifications of the drive.

CO Offset
Control Output Offset (CP-273) adjustsfor small variationsin the specifications of certain IC deviceson this particular
controller board. Usually avery small number, it servesto true up the 0 volts end point of the output voltage scale. Itis
preset at the factory, and should not need field adjustments.

CO Volts
Control Output Volts (MP-37) displaysthe present value, in volts, of the Control Output (CO_Sig) signal to thedrive.
It isthe combination of FeedFwd (M P-35) plus Trim Out (M P-36).

State
State (MP-50) displaysthe present system operating state of the CX-1200 (seelist below). Only one operating state

may be active at atime. To access either the“Run” or the“Jog” operating state, the F-Stop, R-Stop and H-Stop inputs
must be closed.

9 = Not Defined 8 = Diagnostics 7 = Not Defined
6 = Not Defined 5= Jog 4 = Not Defined
3 =Run 2 = H-Stop 1 = R-Stop

0 = F-Stop



DIGITAL I/O TEST P1/1

Usethe Digital 1/0 Test to activate the digital outputs and monitor the digital inputs without the inputsbeingin
actual operation. To enter the diagnostics state, enter a“1” in Diagnostics En (CP-450) or use the increment
scroll-up key. Danger: The CX-1200 must be in “F-Stop" when you begin the diagnostics. The Diag
DO (CP-452) will automatically set to the current state of the Digital Outputs. Thiswill prevent any
unexpected change on the outputs. Determine the binary value for Diag DO (CP-452) that placesa“1” in
the bits corresponding to the digital outputs that you want active and a“0” in the bits corresponding to the
outputs that you want inactive. Danger: Changing the digital outputs may cause movement in your
system. Enter thisvalue into Diag DO (CP-452). Verify that the outputs are active (low). The Digital
Inputs can be monitored in DI 7..0 (MP-102) and DI 15..8 (MP-101). Short the corresponding pin common
of the inputs to make the output active. Monitor these MP's to verify that the active pins are recognized (a
“1" appearsin the corresponding bit).

DiagnosticsEn
When Diagnostics Enable (CP-450) is set to “1” (On or enabled), the digital inputs will not recognize their normal
function and the digital outputs can be controlled by Diag DO (CP-452). Inaddition, the CO_Sig Control Output can
betested. Whenyou enter diagnostics, Diag DO (CP-452) isforced equal to the current DO 7..0 (MP-102) so that there
is no unexpected change in the outputs. Change the outputs through Diag DO (CP-452) while performing the
diagnostics.

Warning: The actuator may energize if you change Diag DO (CP-452). Stand clear of the system.
1=0n
0 = Off (default)
Diag DO
Diagnostic Digital Out (CP-452) controlsthedigital outputswhen DiagnosticsEn (CP-450) issetto“1, 2 or 3" (Onor
enabled) during diagnostics. It is an 8 Bit Binary number with 1 bit per output. If the bit isa “1”, then the
corresponding output ispulled “low”. When you enter diagnostics, Diag DO (CP-452) isforced equal to the current
DO 7..0 (MP-102) so that there is no unexpected changein the outputs. Change the outputsthrough Diag DO (CP-452)
while performing the diagnostics.

Warning: The actuator may energize if you change Diag DO (CP-452). Stand clear of the system.

Diag DO Shift
When in Diagnostics State, Diagnostics Digital Out Shift (CP-451) may be used to activate the digital outputs one at
atime.

Warning: The actuator may energize if you change Diag DO (CP-452). Stand clear of the system.

8 =DriveEnable Activated
7 = Fwd/Rvs Alm Activated
6 = Batch Done Activated
5 =Foll Sync Absent Activated
4 =Lead Sync Absent Activated
3=SyncAlarm Activated
2=Hi/Low Spd Alm Activated
1= Zero Speed Activated
0 = Off (default)
DI 7.0

Digital Input 7..0 (MP-100) displaysthe value of the“J6” digital inputs. A ‘1" inthe bit location indicatesa “low
voltage” condition on the corresponding input (which is consistent with a contact closure to common). Refer to
Appendices: Appendix C for the DI 7..0 (MP-100) bit map list.

DI 15..8
Digital Input 15..8 (MP-101) displaysthe value of the“J7” digital inputs. A ‘1" inthe bit location indicatesa “low
voltage” condition on the corresponding input (which is consistent with a contact closure to common). These eight
inputs can be set up in the PL C Programming screen to generate a One-Shot -Pulse on ahigh-to-low transition. Refer
to Appendices: Appendix Cfor the DI 15..8 (MP-101) bit map list.



DIGITALI/OTEST P1/1 continued

DO 7.0

Digital Output 7..0 (MP-102) displaysthevalue of the*J2" digital outputs. A1 inthebit locationindicatesan active
“low voltage” condition on the corresponding open collector output (which would sink DC current). Refer to
Appendices: Appendix C for the DO 7..0 (MP-102) bit map list.

State

State (M P-50) displaysthe present system operating state of the CX-1200 (seelist below). Only one operating state
may be active at atime. To accesseither the“Run” or the* Jog” operating state, the F-Stop, R-Stop and H-Stop inputs
must be closed.

9 = Not Defined 8 = Diagnostics 7 = Not Defined
6 = Not Defined 5= Jog 4 = Not Defined
3=Run 2 = H-Stop 1 = R-Stop
0 = F-Stop

DANGER

The CX-1200 should not bein “Run” or “Jog” when you
begin the diagnostics.

Changing the digital outputs may cause movement in
your system.




—NOTES—



ANALOG INPUT TESTS

TheAuxiliary Analog tests screens display the input screen (page 1), the output screen (page 2) and the
calibration screen (page 3). The Analog Input screen displays the Monitor Parameters that monitor the
results of inputing a voltage or current. The Analog Output screen displays the Monitor Parameters that
monitor the Auxiliary Analog Output. Usethe Aux Analog Calibration screen (page 3) to calibrate the
Auxiliary Analog I1/0; All, Al2 and AO. The boardsis calibrated at the factory and are adequate for most
applications. However, you may need to re-calibrate if your application demands more accuracy in a specific
range or if you need to calibrate directly to EU/Tm with aknown signal level ontheinputs. The following
sectionswill explain the calibration for Analog Output (voltage), Analog Output (current), Analog Input 1
(voltage), Analog Input 1 (current), Analog Input 2 (voltage), Analog Input 2 (current), and calibration together
with scaling.

Analog Output (voltage):

1 Connect avoltmeter between pins 10 and 11 with the positive lead on pin 10 (pin 11 is
common).

2. Set AO Mode (CP-291) to “Volts’ (1).
3. Set Analog Cal Sel (CP-461) to AO (3) to Select AO for calibration.

4, Set Analog Cal Ref (CP-462) to “A” (1) to select point A.

NOTE: Theold calibration datawill be overwritten.

5. Set Analog Cal EN (CP-460) to “On” (1) to start calibration.

6. Adjust AO Bit Set (CP-464) until the meter reads the voltage that you want set for point A.
Thisisgenerally your smallest (or negative) voltage point. A -12 voltsrequires about -29500
bits, -10 volts about -24500 bits, 0 volts about 0 bits. For -12 volts, start with about -29400
and use the incremental scroll key .

7. Enter the exact voltage measured by the meter into AnalogRef Val (CP-463).

8. Set Analog Cal Ref (CP-462) to “B” (2) to select point B.

0. Adjust AO Bit Set (CP-464) until the meter reads the voltage that you want use for point B.
Thisisusually your largest (or positive) voltage point. A +12 voltsrequires about 30100 bits,
10 volts about 25100 bits, 0 volts about 0 bits. For 12 volts, start with about 30000 and use
theincremental scroll key.

10. Enter the exact voltage measured by the meter into AnalogRef Val (CP-463).

11 Set Analog Cal EN (CP-460) to “ Off” (0) to disable further calibration.



Analog Output (current):

1

2.

3.

4.

Connect a current meter in series with a 250 Ohm resistor between pins 9 and 11 with the
positive lead on pin 9 (pin 11 iscommon). Connect the meter in series with the load.

Set AO Mode (CP-291) to “Current” (2).
Set Analog Cal Sel (CP-461) to AO (3) to Select AO for calibration.

Set Analog Cal Ref (CP-462) to “A” (1) to select point A.

NOTE: Theold calibration datawill be overwritten.

5.

6.

10.

11.

Set Analog Cal EN (CP-460) to “On” (1) to start calibration.

Adjust AO Bit Set (CP-464) until the meter reads the current you want to set for point A.
Thisisgenerally your smallest current point. A 4 milliamp setting requires about -14450 bits,
0.5 milliamps about -24000 bitsand 1.0 milliamps about -22600. For 4 milliamps, start with
about -14300 and use the incremental scroll key.

Enter the exact current measured by the meter into AnalogRef Val (CP-463).

Set Analog Cal Ref (CP-462) to “B” (2) to select point B.

Adjust AO Bit Set (CP-464) until the meter reads the voltage that you want to set for point

B. Thisisusually your largest current point. A 20 milliamp setting requires about 29300 bits,

10 milliamps about 1940. For 20 milliamps, start with about 29200 and use the incremental
scroll key.

Enter the exact current measured by the meter into AnalogRef Val (CP-463).

Set Analog Cal EN (CP-460) to “Off” (0) to disable further calibration.



Analog Input 1 (voltage):

1.

4.

5.

Connect the Analog Output voltage pinsto the Analog Input 1 voltage pins- pin 10 to pin 2,
pin 11 to pin 4. Connect avoltmeter between pins 2 and 4 with the positive lead on pin 2 (pin
4 isat common).

Set AO Mode (CP-291) to “Volts” (1).

Set Al1 Mode (CP-280) to “Volts’ (1).

Set Analog Cal Sel (CP-461) to “All” (1) to Select All for calibration.

Set Analog Cal Ref (CP-462) to “A” (1) to select point A.

NOTE: Theold calibration datawill be overwritten.

6.

7.

10.

11.

12.

Set Analog Cal EN (CP-460) to “On” (1) to start calibration.

Adjust AO Bit Set (CP-464) until the meter reads the voltage that you want set for point A.
Thisisgenerally your smallest (or negative) voltage point. A -12 voltsrequires about -29500
hits, -10 volts about -24500 bits, 0 volts about O bits. For -12 volts, start with about -29400
and use theincremental scroll key.

Enter the exact voltage measured by the meter into AnalogRef Val (CP-463).

Set Analog Cal Ref (CP-462) to “B” (2) to select point B.

Adjust AO Bit Set (CP-464) until the meter reads the voltage that you want use for point B.
Thisisgenerally your largest (or positive) voltage point. A +12 voltsrequires about 30100
bits, 10 volts about 25100 hits, 0 volts about 0 bits. For 12 volts, start with about 30000 and
use theincremental scroll key.

Enter the exact voltage measured by the meter into AnalogRef Val (CP-463).

Set Analog Cal EN (CP-460) to “Off” (0) to disable further calibration.



Analog Input 1 (current):

1.

4.

5.

Connect a current meter between pin 9 and pin 2 with the positive lead on pin 9. Connect pin
3topin4andpin4topinil.

Set AO Mode (CP-291) to “Current” (2).
Set Al1 Mode (CP-280) to “Current” (2).
Set Analog Cal Sel (CP-461) to “All” (1) to Select All for calibration.

Set Analog Cal Ref (CP-462) to “A” (1) to select point A.

NOTE: Theold calibration datawill be overwritten.

6.

7.

10.

11.

12.

Set Analog Cal EN (CP-460) to “On” (1) to start calibration.

Adjust AO Bit Set (CP-464) until the meter reads the current you want to set for point A.
Thisisgenerally your smallest current point. A 4 milliamp setting requires about -14450 bits,
0.5 milliamps about -24000 bitsand 1.0 milliamps about -22600. For 4 milliamps, start with
about -14300 and use the incremental scroll key.

Enter the exact current measured by the meter into AnalogRef Val (CP-463).

Set Analog Cal Ref (CP-462) to “B” (2) to select point B.

Adjust AO Bit Set (CP-464) until the meter reads the voltage that you want to set for point
B. Thisisgenerally your largest current point. A 20 milliamp setting requires about 29300
bits, 10 milliamps about 1940. For 20 milliamps, start with about 29200 and use the
incremental scroll key.

Enter the exact current measured by the meter into AnalogRef Val (CP-463).

Set Analog Cal EN (CP-460) to “Off” (0) to disable further calibration.



Analog Input 2 (voltage):

1

4.

5.

Connect the Analog Output voltage pinsto the Analog Input 2 voltage pins- pin 10to pin 5,
pin 11to pin 7 Connect avoltmeter between pins 5 and 7 with the positive lead on pin 5 (pin
7 isat common).

Set AO Made (CP-291) to “Volts’ (1).

Set Al12 Mode (CP-285) to “Volts’ (1).

Set Analog Cal Sel (CP-461) to “Al2” (2) to Select Al2 for calibration.

Set Analog Cal Ref (CP-462) to “A” (1) to select point A.

NOTE: Theold calibration datawill be overwritten.

6.

7.

10.

11

12.

Set Analog Cal EN (CP-460) to “On” (1) to start calibration.

Adjust AO Bit Set (CP-464) until the meter reads the voltage that you want set for point A.
Thisisgeneraly your smallest (or negative) voltage point. A -12 voltsrequires about -29500
bits, -10 volts about -24500 bits, 0 volts about O bits. For -12 volts, start with about -29400
and use the incremental scroll key.

Enter the exact voltage measured by the meter into AnalogRef Val (CP-463).

Set Analog Cal Ref (CP-462) to “B” (2) to select point B.

Adjust AO Bit Set (CP-464) until the meter reads the voltage that you want use for point B.
Thisisgenerally your largest (or positive) voltage point. A +12 voltsrequires about 30100
bits, 10 volts about 25100 bits, 0 volts about O bits. For 12 volts, start with about 30000 and
use theincremental scroll key.

Enter the exact voltage measured by the meter into AnalogRef Val (CP-463).

Set Analog Cal EN (CP-460) to “ Off” (0) to disable further calibration.



Analog Input 2 (current):

1.

4.

5.

Connect a current meter between pin 9 and pin 5 with the positive lead on pin 9. Connect pin
6topin7andpin7topinil.

Set AO Mode (CP-291) to “Current” (2).
Set Al2 Mode (CP-285) to “Current” (2).
Set Analog Cal Sel (CP-461) to “Al2" (2) to Select Al2 for calibration.

Set Analog Cal Ref (CP-462) to “A” (1) to select point A.

NOTE: Theold calibration datawill be overwritten.

6.

7.

10.

11.

12.

Set Analog Cal EN (CP-460) to “On” (1) to start calibration.

Adjust AO Bit Set (CP-464) until the meter reads the current you want to set for point A.
Thisisgenerally your smallest current point. A 4 milliamp setting requires about -14450 bits,
0.5 milliamps about -24000 bitsand 1.0 milliamps about -22600. For 4 milliamps, start with
about -14300 and use the incremental scroll key.

Enter the exact current measured by the meter into AnalogRef Val (CP-463).

Set Analog Cal Ref (CP-462) to “B” (2) to select point B.

Adjust AO Bit Set (CP-464) until the meter reads the voltage that you want to set for point
B. Thisisgenerally your largest current point. A 20 milliamp setting requires about 29300
bits, 10 milliamps about 1940. For 20 milliamps, start with about 29200 and use the
incremental scroll key.

Enter the exact current measured by the meter into AnalogRef Val (CP-463).

Set Analog Cal EN (CP-460) to “Off” (0) to disable further calibration.



Calibrating and Scaling Al1 Together

In some applications you may not know the voltage (or current) to EU/Tm representation, e.g. you may know
that your flow meter operates from 0 to 10 gallons per minute, but you have no idea the voltage produced by
the meter at either end point. You can ‘calibrate’ the signal directly in terms of EU/Tm by setting the
calibration references the same as the scaling references, i.e. set Al1 RA (CP-281) equal to AnlgCal Ref A
(MP-168) for thissignal and set Al1 RB (CP-283) equal to Cal Ref B (MP-169) for this signal. These two
points should be discretely different from each other and should be reasonable estimates for the actual voltage
or current range. You would then set the EU@ Al1l RA (CP-282) and EU@ Al1l RB (CP-284) to the
sensor’s operating points used during the calibration process for points A and B respectively.

1 Connect the sensor to the Al1 voltage (or current) pins. Connect pins 3 and 4 together if
using current mode.

2. Set Al1 Mode (CP-280) to “Volts” (1) or “Current” (2).
3. Set Analog Cal Sel (CP-461) to “Al1” (1) to Select All for calibration.
4, Set Analog Cal Ref (CP-462) to “A” (1) to select point A.

NOTE: Theold calibration datawill be overwritten.

5. Set Analog Cal EN (CP-460) to “On” (1) to start calibration.

6. Run the sensor at the operating point for calibration point A. Thisisgenerally your smallest
(or negative) voltage point (or smallest current point). Record the value of this operating
point as sensor operating point A in EU/Tm.

7. Enter an estimate of the voltage (or current) that the sensor is producing at this operating
point into AnalogRef Val (CP-463). Record this value as point A reference voltage (or
current) along side the sensor operating point A.

8. Set Analog Cal Ref (CP-462) to “B” (2) to select point B.

9. Run the sensor at the operating point for calibration point B. Thisisgeneraly your largest (or
positive) voltage point (or largest current point). Record the value of this operating point as
point B EU/Tm.

10. Enter an estimate of the voltage (or current) that the sensor is producing at this operating
point into AnalogRef Val (CP-463). Record this value as point B reference voltage (or
current) along side the sensor operating point B.

11 Set Analog Cal EN (CP-460) to “ Off” (0) to disable further calibration.

12. Go to SCALING/SIGNAL SCALING/PL. Enter voltage (or current) that you recorded as
the point A reference voltage (or current) into Al1 RA (CP-281). Enter the sensor operating
point A (EU/Tm) that the sensor was producing during the point A calibration into EU@AI1
RA (CP-282). Thiscould actually be atime-less unit, but is considered as EU/Tm scaling
because it assumes speed representation for the velocity loop. Enter voltage (or current) that
you recorded as the point B reference voltage (or current) into Al1 RB (CP-283). Enter the
sensor operating point B (EU/Tm) that the sensor was producing during the point B
calibration into EU@AI1 RB (CP-284).

Repeat this procedure for Al2 if necessary. Calibrate Al2 and use the corresponding Al2 parameters.



ANALOG INPUT TESTS P1/3

The Analog Input screen displays the Monitor Parameters that monitor the results of inputting a voltage.

Al1Bits
Analog Input 1 Bits (MP-160) displaysthe present valuein ADC hits of Auxiliary Board Analog Input 1 signal.

Al1Signa
Anaog Input 1 Signal (MP-161) displaysthe present value of theAuxiliary Board Analog Input 1 signal in either volts
or milliamps relativeto which setting (volts or current) has been entered in Al11 Mode (CP-280).

All Mode
Analog Input 1 Mode (CP-280) identifies the mode of operation and the calibration that are used for the Auxiliary Board
Analog Input 1 signal.

2 = Current
1=Voltage (default)

Al2 Bits
Analog Input 2 Bits (MP-163) displaysthe present valuein ADC hits of Auxiliary Board Analog Input 2 signal.

Al2 Signal
Analog Input 2 Signal (MP-164) displaysthe present value of the Auxiliary Board Analog Input 2 signal in either volts
or milliamps, relativeto which setting (voltsor current) has been entered in Al2 Mode (CP-285).

Al2 Maode
Analog Input 2 Mode (CP-285) identifies the mode of operation and the calibration that are used for the Auxiliary Board
Analog Input 2 signal.

2=Current
1=Voltage (default)



ANALOG OUTPUT TESTS P2/3

The Analog Output screen displays the Monitor Parameters that monitor the Auxiliary Analog Output. Set the
AO Parameter (CP-290) to “0 " and depending on the AO Mode (CP-291), either enter avoltage or a
current in AO Direct (CP-465). Measure the voltage or the current on the output to confirm the setting. Be
sure to return the AO Parameter to its previous value when the test is completed and set AO Direct back to
“0".

AO Parameter
Analog Output Parameter (CP-290) identifies the Monitor or Control Parameter that is used for the Auxiliary Analog
Output. When the Analog Output Parameter (CP-290) isset to “0”, thevalue of AO DIRECT (CP-365) isused asthe
output.

AO Direct
Analog Out Direct (CP-465) isthe value output (in volts or milliamps) at the Auxiliary Analog Board's anal og output
when the AO Parameter (CP-290) issettoa“0”.

AO Bits
Analog Output Bits (MP-166) displaysthe present value, in DAC Bits, of the Auxiliary Analog Output.

AO Signal
Analog Output Signal (MP-167) displaysthe present value, in either voltsor milliamps of theAuxiliary Analog Output,
relativeto AO Mode (CP-291).

AO Mode
Analog Output Mode (CP-291) identifies the mode of operation and calibration that are used for the Auxiliary Board
Analog Output signal.

2 = Current
1=Voltage (default)



ANALOG INPUT TESTS/ CALIBRATION P3/3

All Mode
Analog Input 1 Mode (CP-280) identifies the mode of operation and the calibration that are used for the Auxiliary
Board Analog Input 1 signal.
2 = Current
1=Voltage (default)
Al2 Mode
Analog Input 2 Mode (CP-285) identifies the mode of operation and the calibration that are used for the Auxiliary
Board Analog Input 2 signal.
2=Current
1=Voltage (default)
AO Mode
Analog Output Mode (CP-291) identifies the mode of operation and calibration that are used for theAuxiliary Board
Analog Output signal.

2 = Current
1=Voltage (default)
Analog Cal En
Analog Calibration Enable (CP-456) enablesthe calibration processfor the auxiliary analog board. When Analog Cal
En (CP-460) issetto“1” (On), thesignal that isselected in Analog Cal Sel (CP-461) will be calibrated.
1=Enabled
0 = Disabled (default)
Anaog Cal Sel
Analog Calibration Select (CP-461) selectsthesignal (Al1, Al2) ontheauxiliary analog board for calibration.
2=Analog In 2 (Linespeed Pot)
1=Analog In 1 (default) (Dancer)
Anaog Cal Ref
Analog Calibration Reference (CP-462) determineswhich of thetwo calibration reference points (seelist below) areto
be calibrated.
2 =point B
1 = point A (default)
Anaog Ref Val
Analog Reference Value (CP-463) isthe value of measured datafor the signal at the specified reference point (Analog

Cal Ref, CP-462). Useavoltmeter for voltage mode operation to measure the voltage on the anal og signal selected for
calibration at the specified reference point. Enter the measured valuein the Analog Ref Val (CP-463).

AO Bit Set
Analog Out Bit Set (CP-464) sets the output value in bits that are used to calibrate the Auxiliary Analog Board's
analog output. Change (tune) thisvalue until the actual output matchesthe value that you entered for Analog Ref Val
(CP-463), for the selected point.

AnlgCal Ref A
Analog Calibration Reference A (MP-168) displaysthe Analog Ref Val (CP-463) for thesignal (Al1, Al2), which was
selected in Analog Cal Sel (CP-461) and which was stored during the calibration of pointA.

AnlgCal Ref B

Analog Calibration Reference B (MP-169) displaystheAnalogRef Val (CP-463) for thesignal (Al1, Al2), which was
selected in Analog Cal Sel (CP-461) and which was stored during the calibration of point B.



SERIAL COMMUNICATIONSTEST P1/2

Use the Serial Communications Test screen to set up the Baud Rate, Frame Format and Record Format that
will be used by the host computer. You can send a byte out and receive a byte on the RS-485 port. These
are decimal numbers. If you want to send ASCII, you must use the decimal equivalent. Likewise, if an
ASCII character isreceived, it will be displayed as the decimal equivalent (e.g., ‘A’ = 65). Use the SerCom
Errs (MP-91) “help” screen to decipher any errors.

Device Address
DeviceAddress (CP-470) assignsaserial communications address to the CX-1200. Thisnumber should be different
from any other unitsthat are on the serial link.

Baud Rate
The Baud Rate (CP-471) determinesthe serial communi cations datatransfer rate (seelist below) in bits/sec. Withal0
bit frame length, the number of frame/sec would be 1/10 the Baud Rate.

1 = 300 bps = 300 Baud 2 = 600 bps = 600 Baud 3 = 1200 bps = 1200 Baud
4 = 2400 bps = 2400 Baud 5 = 4800 bps = 4800 Baud 6 = 9600 bps = 9600 Baud (defauilt)
7 = 19200 bps = 19.2 Kbaud

Frame Format
Frame Format (CP-472) determines the parity, the number of data bits, and the number of stop bits for the serial
communications.

1=N,8,1 = No Parity, 8 data bits, 1 stop bit (10 bit frame-ASCI| or Binary)
2 = E,7,1 = Even Parity, 7 data bits, 1 stop bit (10 bit frame-ASCI| only)

Record Format
Record Format (CP-469) determineswhich type of dataformat (seelist below) will be used for the serial communication.

3=ASClI2 2=ASClI 1=BINARY

CRC Enable
If CRC Enable (CP-468) issetto“ON” (1), you must append aCRC valueto all serial communications messagesthat are
received by the CX-1200 (See Serial Communications. Using Serial Communications). The CX-1200 checksthe CRC
value against the the message contents (excluding the“ STX"), then calculatesa CRC value and appendsit to all serial
communicationsresponses. |1f CRC Enable (CP-468) issetto“ OFF” (0), the CX-1200will ignoreany CRC valuethat
is appended to amessage and will not append a CRC value to any serial communications responses.

1= On (Enabled) 0 = Off (Disabled)

SerCom Char Out
When anew vaueisentered in SerCom Char Out (CP-473), it istransmitted out the RS-485 serial port at the Baud Rate
(CP-471) and the Frame Format (CP-472). SerCom Char Out (CP-473) isadecimal number.

SerCom Char In
Serial Communications Character In (MP-90) displays the value of the last byte that was received by the Serial
Communications port. SerCom Char In (MP-90) isdisplayed in adecimal format. SerCom Char In (MP-90) isused
primarily for troubleshooting.

SerCom Errs
Serial Communications Errors (MP-91) displaysall serial communications errorsthat occurred during the most recent
transmission.



SERIAL COMM TEST / MESSAGE DISPLAY P2/2

Receive Buffer:
00 00 00 00 00 00
00 00 00 00 00 00
00 00 00 00 00 00

Transmit Buffer:
00 00 00 00 00 00
00 00 00 00 00 00
00 00 00 00 00 00

SerCom Errs
Serial Communications Errors (MP-91) displaysall serial communications errorsthat occurred during the most recent
transmission.



DEVICE STATUS P1/2

The Device Status screen displays the microprocessor related faults. Norm Pwr Ups (MP-154) indicates
how many times power has been applied to the CX-1200 since the last “ Clear-7" power-up. The Low Pwr
Cntr (MP-155) shows the number of times the CX-1200 experienced low power before shutting down. |f
this number is greater than Norm Pwr Ups (MP-154), it can indicate that the line-power input has dipped
below about 100 voltsAC. However, this could also indicate that a“Clear-7" power-up was executed and
the Low Pwr had not been reset. Therefore, it isimportant to reset the Low Pwr Cntr (MP-155) after a
“Clear-7" power-up, to keep the numbers accurate. Use Clr Fault Cntrs (CP-491) to reset the Low Pwr
Cntr (MP-155).

Last Reset
Last Reset (MP-150) displaysa*“1” inabit to indicate the reason for the last reset. Refer to Appendices: Appendix C
for the Last Reset (MP-150) bit map list. The Help screen for Last Reset (M P-150) also containsabit map list.

Misc Intrpt
Miscellaneous I nterrupts (MP-151) displaysa“1” in abit to indicate which of the various system interrupts may have
caused the last reset. Refer to Appendices: Appendix C for the Misc Intrpt (MP-151) bit map list. The Help screenfor
Misc Intrpt (MP-151) also containsabit map list.

DeviceAlms
DeviceAlarms (MP-152) displaysthe status of microprocessor or other hardwarerelated alarms. Notification of abad
block selectionisalsoincluded. Refer to Appendices: Appendix C for the Device Alarms (MP-152) bit map list. The
Help screenfor DeviceAlarms (MP-152) also containsabit map list.

Norm Pwr Ups
Normal Power Ups (M P-154) displaysthe number of normal power-upssincethe most recent “ Clear-7" power-up. This
valueisreset only by a“ Clear-7" power-up. Norm Pwr Ups (MP-154) isused primarily for troubleshooting.

Low Pwr Cntr
L ow Power Counter (MP-155) displaysthe number of low power detections, including normal “Power Downs’. You
can reset this numeric value, but only in Clr Fault Cntrs (CP-491). Low Pwr Cntr (MP-155) is used primarily for
troubl eshooting.

Mem Err Cntr
Memory Error Counter (M P-156) displaysthe number of memory test failuresthat occurred during “ Power Up”. You
can reset this numeric value, but only in Clr Fault Cntrs (CP-491). Mem Err Cntr (MP-156) is used primarily for
troubl eshooting.

WatchDogCntr
Watch Dog Counter (MP-157) displays the number of watch dog resets that were caused by Watchdog time-out.
WatchDogCntr (MP-157) is used primarily for in troubleshooting. You can reset this numeric value, but only in‘Clr
Fault Cntrs' (CP-491).

Clr Fault Cntrs
Toreset al the system-fault countersexcept Norm Pwr Ups (MP-154), enter a“1” in Clear Fault Counters (CP-491). The
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Last Reset
Last Reset (MP-150) displaysa“1” inabit toindicate thereason for the last reset. Refer to Appendices: Appendix C
for the Last Reset (MP-150) bit map list. The Help screen for Last Reset (M P-150) also containsabit map list.

Misc Intrpt
Miscellaneous Interrupts (MP-151) displaysa“1” inabit to indicate which of the various system interrupts may have
caused thelast reset. Refer to Appendices: Appendix C for the Misc Intrpt (MP-151) bit map list. The Help screenfor
Misc Intrpt (MP-151) also contains a bit map list.

MisclntrptCntr
Miscellaneous Interrupt Counter (M P-158) displaysthe number of miscellaneousinterruptsthat occurred asthe result
of bus errors, address errors, divide-by-0 errors, unexecuted instruction errors, general exceptions, and unexecuted
and spuriousinterrupts. You can reset thisnumeric value, but only in Clr Fault Cntrs (CP-491). MiscIntrptCntr (M P-
158) isused primarily for troubleshooting.

PC at Intrpt
Program Counter at Interrupt (MP-153) shows were the last interrupt of the microprocessor program counter oc-
curred. If the CX-1200 repeatedly displaysthe“REST FAULT” error box, then recordthe”PC @Intrpt” valueaswell
as the line just above it (which indicates the cause of the reset), before you press the clear key to continue. The
program counter at interrupt is stored in the PC at Intrpt (MP-153) Monitor Parameter for review. A value of “2560”

isnormal.

Clr Fault Cntrs
Toreset all the system-fault counters except Norm Pwr Ups (MP-154), enter a“1” in Clear Fault Counters (CP-491).
The error and message status bar at the bottom of the screen will flash “Flts Cleared” and the valuewill returnto “0”.
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The Device Model and Revision screen displays the model of the CX-1200, the software number, the revision
level of the software and the date that this software was released. The Contrex copyright is also displayed
on this screen. If you call technical support for assistance, you may be asked for thisinformation.

Model #
Model # (MP-97) displaysthe model number for this CX-1200. Thismodel number isuniqueto the CX-1200 series of
controllers.

REVISION
REVISION (MP-99) istherevision level of the softwarefor thisindividual CX-1200.

RELEASE
REL EASE (MP-98) isthe datethat the softwarefor thisindividual CX-1200 wasreleased. Thenumeric, six digit format
is: year, month, day.



—NOTES—



TROUBLESHOOTING

If you need to verify the integrity of the CX-1200 independently, refer to the Troubleshooting/Diagnostics:
Device Tests section. If theinformation in this section does not solve your problem, consult technical

support:

Contrex Technical Support (763) 424-8700 or (800) 342-4411



PARAMETER LOAD AT POWER-UP

This section contains instructions to restore either the default Control Parameter values or the back-up
Control Parameter values. The procedures are:

Clear-7
Clear-8
Clear-9

CLEAR-7
Use the Clear-7 procedure to restore the Control Parameter's factory default settings, with the exception of

these three Control Parameters: Contrast Value (CP-475), CO Offset (CP-273) and Serial Number (CP-495).

The back-up settings for the Control Parameters are not altered.

NOTE: Clear-7 aso restoresthe PLC to the factory default. The back-up for the PLC is not altered.
The fault counters are not reset.

Norm Pwr Ups (MP-154) isreset to “1” (normal power-up) or “0” (if CPU reset occurs during
power-up).

Job Sizes and Position Data are reset to “0”.

The Code Select line and the Large Number units in the “ Status’ screen are cleared.

To do the Clear-7 Procedure;

Pressthe Clear key and the“7” key, then continue to press the keys while you apply power to the
CX-1200.

CLEAR-8

Use the Clear-8 procedure to restore the Control Parameters to the back-up settings, with the exception of
these two Control Parameters. CO Offset (CP-273) and Serial Number (CP-495). This procedure uses the
back-up settings which you have entered; the back-up settings are not reset to the factory default.

NOTE: Clear-8 also restores the PLC to the back-up settings which you have entered; the PLC back-up
settings are not reset to the factory default.

The fault counters are not reset.
Job Sizes and Position Data are reset to “0”.

To do the Clear-8 Procedure:

Pressthe Clear key and the“8” key, then continue to press the keys while you apply power to the
CX-1200.



CLEAR-9
Use the Clear-9 procedure to restore the Control Parameter's factory default settings. The back-up settings
for the Control Parameters are also restored to the factory default.

NOTE: Clear-9 restoresthe PLC to the factory default. The back-up for the PLC is aso restored to the
factory default.

The fault counters are reset to “0".

Norm Pwr Ups (MP-154) isreset to “1” (normal power-up) or “0" (if CPU reset occurs during
power-up).

Job Sizes and Position Data are reset to “0”.

The Code Select line and the Large Number units in the “ Status” screen are cleared.

To do the Clear-9 Procedure:

Pressthe Clear key and the “9” key, then continue to press the keys while you apply power to the
CX-1200.

Numeric "7" key

Numeric "8" ke

Numeric "9" ke

~Clear" key

Figure 8-6  Parameter Load at Power-up Corresponding Keypad Numbers



EEPROM CHIP REPLACEMENT

The EEPROM (Electrical Erasable Programmable Read Only Memory) chip, which is also referred to as the
“Flash Memory”, is the software for the CX-1200.

To replace the EEPROM chip:

» Make arecord of your current Control Parameter values; the replacement chip contains default
values that will replace your current values when you perform the "Clear 9" step.

* Turn off the power to the CX-1200 and remove the back panel.

« Pull out the CPU board and locate the 44 pin PSOP Surface Mount Socket that houses the
EEPROM chip.

» Ground your self - Static electricity can damage the EEPROM chip.

» The PSOP Socket has a positive locking lid design. The lock is attached to the left lid and slides
back and forth in a direction parallel to the hinge pins.




* The lids must be closed simultaneously to assure proper seating of the SOP component. If thisis
not observed, the component will shift off center in the socket resulting in an unsatisfatory
electrical connection. Now, while maintaining a downward pressure on the lock, slide it
sidewaysto its locked position.

* Replace the CPU board and the back panel.

* Pressthe “Clear” key andthe“9” key, then continue to press the keys while you apply power to
the CX-1200.

» The “Clear 9" procedure restores the factory default settings and automatically performs the
Power Up diagnostic routines.

* Reenter the values for your Control Parameters.
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APPENDIX A: CX-1200 SPECIFICATIONS

AC Power Input:

Fregquency Inputs(2):

Synchronizing | nputs(2):

Digita Inputs(16):

Electrical

115 VAC +15% -10%
48 to0 62 Hertz

0.250 Amps Maximum
30 Watts Maximum

or (switch selectable)

230 VAC +15% -10%
4810 62 Hertz

0.125 Amps Maximum
30 Watts Maximum

Differential Mode (26L S32):

5t0 15 VDC Operating Voltage

200 mV Differential Input Voltage

100 mV Hysteresis Typical

2.0 kOhm, /8 W to 5V Internal Pullup
0 to 180 kHertz Operating Frequency
Quadrature

Optically Isolated (Dig_Com)

Single-Ended Mode:

Current Sinking

5t0 15 VDC Operating Voltage

2.5V Switching Threshold

100 mV Hysteresis Typical

2.0 kOhm, /8 W to 5V Internal Pullup
0 to 180 kHertz Operating Frequency
Quadrature

Optically Isolated (Dig_Com)

Current Sinking

5t0 15V DC Operating Voltage

3.15V Rising Edge Threshold Maximum
0.90V Falling Edge Threshold Minimum
2.0kOhm, 1/8 W to 5V Interna Pullup
Optically Isolated (Dig_Com)

Single-Ended (74HC14)

Current Sinking

5t024VDC Operating Voltage

3.15V Rising Edge Threshold Maximum
0.90V Falling Edge Threshold Minimum
1.0V Hysteresis Typical

10.0kOhm, /8 W to 5V Internal Pullup
1 mSec Response Time (D10 - DI7)
2mSec Response Time (D18 - DI15)
Optically Isolated (Dig_Com)

(Continued)



Appendix A: CX-1200 Specifications (continued)

Digital Outputs(8):

Control Output to Drive:

Aux. Power Output:

Serial Communications:

Optional Analog I/O:

Construction:

NPN Darlington (ULN2003)

Current Sinking

50V DC Maximum Operating VVoltage
1.0V Saturation at 200 mA Typical
0.6V Saturation at 1 mA Typical

200 mA Continuous/Channel

500 mA Peak/Channel (50% Duty Cycle)
750 mA Continuous Total All Channels
Internal Freewheeling Diodes

2 mSec Update Rate

Optically Isolated (Dig_Com)

+5Vto+15V Bipolar Analog
Zero/Span Software Calibration

16 BitsBipolar Resolution (15+Sign)
18 mA Maximum Drive Current
Optically Isolated (CO_Com)

+12VDC+5%
150 mA Maximum
Optically Isolated (Dig_Com)

R$485 Compatible

5VDC Differential Operation
300 to 19200 Baud Rate
Selectable Character Format
Half Duplex

Optically Isolated (Dig_Com)

2 Input Channels/1 Output Channel

0to 20 mA or £12VDC

80 kOhm Input Resistance Voltage Mode
243 Ohm Input Resistance Current Mode
500 Ohm Max Resistance Current Output
15 mA Max Current Voltage Output

16 Bits Resolution - Analog Output

14 Bits Resolution - Analog I nput

+0.1% Drift Error Typical (50° C Range)
Zero Monotonic Error

Software Calibration

NOVRAM Calibration Storage

Optically Isolated (Dig_Com)

Physical

NEMAA4, 4X, 12, 13 1P65 Compatible Frontpanel
14 Line by 21 Character LCD Display

Sealed Membrane Keypad

Polycarbonate ABS Front Bezel

Paint over Zync Plate CRS Enclosure

(Continued)



Appendix A: CX-1200 Specifications (continued)

Overall Dimensions: 19.6cm (7.7in) Bezel Height
10.2cm (4.0in) Bezel Width
17.8 cm (7.0in) Total Depth

Panel Dimensions: 18.41 cm (7.25in) Panel Height Cutout
9.27 cm (3.65 in) Panel Width Cutout
16.30 cm (6.30in) Panel Inside Depth

Weight: 2.3kilograms (5.1 Pounds)

Environmental

Operating Temperature: 0° to 55° C (32° to 131° F) Int. Enclosure
0° to 40° C (32° to 104° F) Ext. Enclosure
Storage Temperature: -25°t0 70° C (-13° to 158° F)
Environment: The CX-1200 shall be installed in a pollution degree 2
macro-environment.
Relative Humidity: 0to 95% Non-condensing
Altitude: To 3,300 Feet (1000 Meters)
Performance
Setpoint Resolution: 6 Digitsin Engineering Units
Speed Regulation: 0.01% Error in Lead Modes (>10Hz)
0.00% Error in Follower Modes (>10Hz)
Accel/Decel Ramps: Settable in Time or Rate
0.1 to 3600.0 Seconds

0.001 to 999,999 EUS/T/Second
Separate for Run, Direct, Jog, H-Stop and R-Stop

Sync Rate: 20 Pulses per Second

Limits Maximum Speed
Minimum Speed
Trim Authority
Integral Limit

Alarms: Zero Speed
Maximum Feedback
MaximumAccel/Decel
No Response
Programmable Custom Alms(6)

(Continued)



Appendix A: CX-1200 Specifications (continued)

PLC.

Setpoint Scaling Modes:

Digital Inputs:

Digital Outputs:

Control Loop Formats:

Closed LoopAlgorithm:

Control Loop Response:

Block Parameters:

64 Program Instructions Total
9 Instruction Types

8 Digital Inputs (DI8-DI15)
8 Digital Outputs (DO0-DO7)
4 Timers

4 Counters

4 Latches

Direct

M aster

Inverse Master
Follower
Inverse Follower

F-Stop

R-Stop

H-Stop

Run

Jog Forward
Jog Reverse
Keypad Lockout
Spare

Block Select A
Batch Reset
Re-Learn

Open Loop
Position Reset
Sync Disable
Phase Advance
Phase Retard

Zero Speed

Hi/Low Speed Alarm
SyncAlarm

Lead Sync Absent
Foll Sync Absent
Batch Done
Fwd/Rvs
DriveEnable

Velocity
Position
Open Loop

PID+FF
Adaptive or Self-Adjust Feedforward

2mSec Speed L oop and PL C Functions

8 Switch Selectable Parameter Blocks
Permissible Setpoint Mode Switching
16 Parameters per Block

Full Control Parameter Selection

(Continued)



Appendix A: CX-1200 Specifications (continued)

Device Configuration: Parameter L oad and Store
PL C Program L oad and Store
Status Screen Configuration
Serial Communications Format
Selectable Keypad L ockout
Normal/Reverse Video
Video Contrast Adjust
Annunciator Enable
Standard Alarm Mask

Diagnostics: Memory Test
Keypad Test
Video Test
I/O Signal Tests
Serial Communications Test
Annunciator Test

Help Screens: Help Screen for al Parameters
Displays Minimum, Maximum and Default
Summary of Parameter Operation
Retrieve Default or Backup Values
Decode/Select of Bit Mapped Parameters
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APPENDIX B: FORMULAS

Theequationsused to scalethe Frequency I nput 1 signal aregiven by:

MP-05= MP-01* CP-263 * X Seconds
CP-262 CP-209

written with parameter text:

LdEU/Tm = FI1Hz * EUFI1  * X Seconds
PulsesFI1 TimeBase

whereX =1 for CP-209=0, None
X =1 forCP-209=1, Second
X =60 for CP-209 =2, Minute
X =3600for CP-209 =3, Hour

FI1 EU/Tm (MP-05) givenin EU/Tmismultiplied by theratio (given by CP-220) to obtain the desired speed in follower

applications.

MP-02= MP-01 * _1 Rev * 60 Seconds
CP-261 Minute

written with parameter text:

FILRPM = FI1Hz* _ 1 * 60 Seconds
PPRFI1  Minute

MP-10= Lead Counts* CP-260 * CP-263
Count CP-262

written with parameter text:

LdPosn = Lead Cnts * X Pulses(CP-260) * EUFI1
Count PulsesFl1

where X =1 for CP-260= 1, Quad (quadrature mode)
X =4 for CP-260 =2, Incr (incremental mode)

Keep in mind that the scaling isincluded in theratio calculation for more accurate results. Thisfurther justifies using

integers when possible for the scaling numbers.

(Continued)



Appendix B: Formulas(continued)

Theequationsused to scalethe Frequency I nput 2 signal aregiven by:

MP-06= MP-03* CP-268 * X Seconds
CP-267 CP-209

written with parameter text:

FoEU/Tm = FI2Hz * EUFI2  * X Seconds
PulsesFI2 TimeBase

whereX =1 for CP-209=0, None
X =1 forCP-209=1, Second
X =60 for CP-209 =2, Minute
X =3600for CP-209 =3, Hour

FI2 EU/Tm (MP-06) givenin EU/Tmismultiplied by theratio (given by CP-220) to obtain the desired speed in follower
applications.

MP-04= MP-03 * _1 Rev * 60 Seconds
CP-266 Minute

written with parameter text:

FI2ZRPM = FI2Hz* _ 1 * 60 Seconds
PPRFI2  Minute

MP-20= Follower Counts* X Pulses(CP-265) * CP-268
Count CP-267

written with parameter text:

FbPosn= FI2Cnts * X Pulses(CP-265)* EU FI2
Count PulsesFI2

where X =1 for CP-265= 1, Quad (quadrature mode)
X =4 for CP-265=2, Incr (incremental mode)

Keep in mind that the scaling isincluded in theratio calculation for more accurate results. Thisfurther justifies using
integers when possible for the scaling numbers.



Appendix B: Formulas (continued)

Theequationsused to scaletheAuxiliary Analog | nput 1 signal aregiven by:
MP-162EU = SS AIN1* MP-164 + SI_AIN1
written with parameter text:

AI1EU =SS AIN1*Al1Signa + SI_AIN1

where

SS AIN1=_CP-284 - CP-282 istheScaling Slope
CP-283 - CP-281

written with parameter text:

SS AIN1=EU@AI1RB - EU@AI1RA
AI1RB - AI1RA

SI_AIN1=CP-282* CP-283- CP-284* CP-281 isthe Scaling Intercept
CP-283- CP-281

written with parameter text:

SI_AIN1=EU@AI1RA*AI1RB - EU@AI1LRB* AI1RA
AI1RB - AI1RA

andAl1 Signal (MP-161) isassumed to be acalibrated value.

(Continued)



Appendix B: Formulas(continued)

Theequationsused to scaletheAuxiliary Analog | nput 1 signal aregiven by:
MP-162EU = SS AIN2* MP-161+ SI_AIN2

written with parameter text:

AI2EU =SS AIN2*AI2Signa + SI_AIN2

where

SS AIN2=_CP-289 - CP-287 isthe Scaling Slope
CP-288 - CP-286

written with parameter text:

SS AIN2=EU@AI2RB - EU@AIZ2RA
AI2RB - AI2ZRA

SI_AIN2=CP-282* CP-283- CP-284* CP-281 isthe Scaling Intercept
CP-283 - CP-281

written with parameter text:

SI_AIN2=EU@AI2RA* AI2RB - EU@AI2RB * AI2RA
AlI2RB - AI2ZRA

andAl2 Signal (MP-164) isassumed to be acalibrated value.



Appendix B: Formulas(continued)

Theequationsused to scaletheAuxiliary Analog output signal aregiven by:
MP-167 volts (or mA) = SS_AO* MP/CP (selected by CP-290) + SI_AO
written with parameter text:
AOSigna = SS AO* MP/CP(selected by CP-290) + SI_AO

where

SS AO=CP-294 - CP-292valts (or mA) isthe Scaling Slope
CP-295 - CP-293in selected MP/CP units

written with parameter text:

SS AO= AORB-AORA
Ve @AORB - VA@AORA

SI_AO= CP-292* CP-295- CP-294* CP-293 isthe Scaling Intercept
CP-295 - CP-293

written with parameter text:

SI_AO=AORA*Vd@AORB -AORB * Val@AORA
Va@AORB - VA@AORA

TheAO isassumed calibrated so that the actual voltage (or current) isreflected by AO Signal (MP-167).



—NOTES—



APPENDIX C: PARAMETER SUMMARY NUMERIC
QUICK REFERENCE

MP-01 FI1 Hz
Frequency Input 1 Hertz (MP-01) displaysthe current frequency of the Frequency Input 1, in Hertz.

Minimum Vaue: -180000 Maximum Vaue: 180000
Units: Hertz

MP-02 FI1 RPM

Frequency Input 1 RPM (MP-02) displays the current speed of the Frequency Input 1 encoder in RPM, based on PPR
FI1(CP-261).

Minimum Vaue: -99999.9 MaximumVaue: 99999.9
Units: RPM

MP-03 FI2 Hz
Frequency Input 2 Hz (M P-03) displaysthe current frequency of the Frequency Input 2, in Hertz.

Minimum Vaue: -180000 Maximum Vaue: 180000
Units: Hertz

MP-04 FI2 RPM

Frequency Input 2 RPM (MP-04) displays the current speed of the Frequency Input 2 encoder in RPM, based on PPR
FI2 (CP-266).

Minimum Vaue: -99999.9 Maximum Vaue: 99999.9
Units: RPM

MP-05 Ld EU/Tm

Frequency Input 1 Engineering Units per Time (M P-05) displays the current speed of the Frequency Input 1 in the
Engineering Unitsper Time (EU/Tm) relativeto the PulsesFI1 (CP-262), EU FI1 (CP-263) and Time Base (CP-209). The
placement of the decimal point isthe same as the placement of the decimal point in EU FI1 (CP-263).

Minimum Vaue; -9999999 Maximum Vaue: 9999999
Units: EU/Tm

MP-06 Fb EU/Tm

Frequency Input 2 Engineering Units per Time (M P-06) displays the current speed of the Frequency Input 2 in the
Engineering Units per Time (EU/Tm) relativeto the Pulses FI 2 (CP-267), EU FI2 (CP-268) and Time Base (CP-209). The
placement of the decimal point isthe same as the placement of the decimal point in EU FI2 (CP-268).

Minimum Vaue; -9999999 Maximum Value: 9999999
Units: Counts

(Continued)



Appendix C: Parameter Summary Numeric Quick Reference (continued)

MP-10 Ld Posn

Lead Position (MP-10) displaysthe present value of the Lead Position in Engineering Units, as specified by Pulses FI1
(CP-262) and EU FI1 (CP-263). The placement of the decimal point isthe same asthe placement of the decimal pointin
EU FI1(CP-263).

MinimumValue: 0 Maximum Vaue: 999999999
Units: EU

MP-11 LdJobSize

Lead Job Size (MP-11) displaysthe present value determined by the Lead Frequency and Lead Sync inputs. Displayed in
EU’s. Itisthesize of the very last job size that was encountered.

MinimumValue: 0 Maximum Vaue; 9999999
Units: EU

MP-12 LdJbSzVar
L ead Job Size Variance (MP-12) displaysthe maximum variance of thelast 16 lead job sizes. Displayed in EU’s.

Minimum Value: -999999 Maximum Value: 999999
Units: EU

M P-13 LdJbSzAvg

Lead Job Size Average (MP-13) displays arunning average value of thelast 16 lead job sizes determined by the Lead
Fregquency and Lead Sync inputs. Displayed in EU’s.

MinimumValue: 0 Maximum Vaue; 9999999
Units: EU

MP-14 LdJbSzAct

Lead Job Size Active (MP-14) displays arunning average val ue of the last 16 qualifying lead job sizes determined by the
Lead Frequency and Lead Sync inputs. Displayed in EU’s. Thisisthe job size currently being used by the control
algorithm.

MinimumValue: 0 Maximum Vaue; 9999999
Units: EU

MP-15 LdNetOfst

Lead Net Offset (MP-15) displays the resultant Net-Offset applied to the |ead position after considering the LdSnsrDist
(CP-340) and the LdSnsrOfst (CP-341) values. LdNetOfst (MP-15) isthefinal resultant offset insidealead job size.

Minimum Value: -999999 Maximum Value: 999999
Units: EU

(Continued)



Appendix C: Parameter Summary Numeric Quick Reference (continued)

MP-20 Fb Posn

Feedback Position (MP-20) displays the present value of the Feedback Position in Engineering Units, as specified by
PulsesFI2 (CP-267) and EU FI2 (CP-268). The placement of the decimal point isthe same asthe placement of the decimal
pointin EU FI2 (CP-268).

MinimumValue: 0 Maximum Vaue: 999999999
Units: EU

M P-21 FbJobSize

Follower Job Size (MP-21) displaysthe present value determined by the Follower Frequency and Follower Sync inputs.
Displayed in EU’s. It isthe size of the very last job size that was encountered.

MinimumValue: 0 Maximum Vaue; 9999999
Units: EU

M P-22 FbJbSzVar
Follower Job Size Variance (MP-22) displaysthe maximum variance of thelast 16 follower job sizes. Displayed in EU’s.

Minimum Value: -999999 Maximum Value: 999999
Units: EU

M P-23 FbJbSzAve

Follower Job Size Average (MP-23) displaysarunning average value of the last 16 follower job sizes determined by the
Follower Frequency and Follower Syncinputs. Displayedin EU’s.

MinimumValue: 0 Maximum Vaue; 9999999
Units: EU

M P-24 FbJbSzAct

Follower Job SizeActive (MP-24) displaysarunning average value of thelast 16 qualifying follower job sizes determined
by the Follower Frequency and Follower Sync inputs. Displayed in EU’s. Thisisthe job size currently being used by the
control algorithm.

MinimumValue: 0 Maximum Vaue; 9999999
Units: EU

M P-25 FbNetOfst

Follower Net Offset (M P-25) displaysthe resultant Net-Offset applied to the follower position after considering the
FbSnsrDist (CP-350) and the FbSnsrOfst (CP-351) values. FbNetOfst (MP-25) isthefinal resultant offsetinsidea
follower job size.

Minimum Value: -9999999 Maximum Vaue; 9999999
Units: EU

(Continued)



Appendix C: Parameter Summary Numeric Quick Reference (continued)
M P-29 SyncFIgDif

Sync Flag Difference (M P-29) displaysthe difference, in Follower EU’s, between the position of the L ead and Follower
sync pulses.

Minimum Vaue; -9999999 Maximum Vaue; 9999999
Units: EU

M P-30 ScaledRef

Scaled Reference (M P-30) displaysthe reference speed, in Engineering Units per Time. Thisisthe calculated setpoint
before the accel/decel ramps are applied. The placement of the decimal point isthe same as the placement of the decimal
pointin Master SP (CP-210).

Minimum Vaue: -99999.9 Maximum Vaue: 99999.9
Units: EU/Tm

M P-31 RampedRef

Ramped Reference (MP-31) displaysthe speed command, in Engineering Units per Time. Thisisthe output of the ramp
calculations. When the ramp has been compl eted, the RampedRef (M P-31) should equal the ScaledRef (M P-30).

Minimum Vaue: -99999.9 Maximum Vaue: 99999.9
Units: EU/Tm

M P-32 VelError

Velocity Error (MP-32) displaysthe difference between the RampedRef (MP-31) and Fb EU/Tm (MP-6).
DisplayedinEU/Tm.

Minimum Vaue: -99999.9 Maximum Vaue: 99999.9
Units: EU/Tm

M P-33 PosnErr

Position Error (MP-33) displaysthe value, in engineering units, of the accumulated position error between the lead (FI1)
and the feedback (FI2) input signals. The placement of the decimal point isthe same as the placement of the decimal
pointin EU FI2 (CP-268).

MinimumValue: 0 Maximum Vaue: 999999999
Units: EU

M P-34 Intgrl

Integral (MP-34) displaysthevalue of theintegral term (i.e., integrated error timesthe Ki constant) of the PID
compensator. Intgrl (MP-34) isdisplayed inVolts. Intgrl (MP-34) isaconditioned error signal that servesto adjust the
CO Volts (MP-37) to help achieve the desired speed. Itispart of the PID error correction algorithm.

Minimum Vaue: -15.00 MaximumVaue: 15.00
Units: Volts

(Continued)



Appendix C: Parameter Summary Numeric Quick Reference (continued)

M P-35 FeedFwd

Feedforward (M P-35) displaysthe estimated voltage command to the drive required achi eve the commanded RampedRef
(MP-31). Itisusually the mgjor portion of the CO Volts (MP-37) signal.

Minimum Vaue: -15.00 MaximumVaue: 15.00
Units: Volts

MP-36 Trim Out

Trim Out (MP-36) displaysthe value of the output of the PID compensator. Trim Out isdisplayed inVolts. Trim Outis
the sum of the conditioned error signalsthat, combined with the FeedFwd (M P-35), become the CO Volts (MP-37). Trim
Out isthe combination of al threeterms of the PID error correction a gorithm.

Minimum Vaue: -15.00 MaximumVaue: 15.00
Units: Volts

M P-37 CO Volts

Control Output Volts (MP-37) displays the present value, in valts, of the Control Output (CO_Sig) signal to thedrive. It
isthe combination of FeedFwd (MP-35) plus Trim Out (M P-36).

Minimum Vaue: -15.00 MaximumVaue: 15.00
Units: Volts

MP-38 CO Bits

Control Output Bits (MP-38) displaysthe present value, in DAC bits, of the Control Output (CO_Sig) signal to the
drive. CO Bitsisthe CO Volts (MP-37) expressed in DAC bits.

Minimum Vaue: -32768 MaximumVaue: 32767
Units: Bits

MP-39 CO Max Bits

Control Output Maximum Bits (M P-39) reflects the maximum allowed output in units of DAC bits. Thevalue of CO Max
Volts (CP-271) determinesthis parameter, based on the conversion of 32767 bits=15VDC.

MinimumValue: 0 MaximumVaue: 32767
Units: Bits

M P-40 Scaled Fb

Scaled Feedback (M P-40) displaysthe scaled feedback , which is scaled per ScFbDispEq (CP-250). The placement of
the decimal point isthe same as the placement of the decimal point in Mater SP (CP-210) in "Master" and Follower SP
(CP-220) in"Ratioor Inverse Ratio".

Minimum Value: -9999999 Maximum Vaue; 9999999
Units: EU

(Continued)



Appendix C: Parameter Summary Numeric Quick Reference (continued)

M P-41 ScaleFactor

Scale Factor (MP-41) displaysthe cal culated ratio between the LdJbSzAve (M P-13) and the FbJbSzAve (MP-23). This
may be different than the scale factor actually being used by the control agorithm.

MinimumValue: 0 Maximum Vaue: 999999
Units: Ratio

M P-42 ActScaleFactor

Active Scale Factor (MP-42) displaysthe scale factor currently being utilized by the position control algorithm. The
ActScal eFactor (MP-42) may not be the same as Scal eFactor (MP-41).

MinimumValue: 0 Maximum Vaue: 999999
Units: Ratio

M P-48 Kff

Kff (MP-48) isthe feedforward gain for thefollower. It translatesafollower EU/Timeinto an approximate voltage
output, which isthen error-trimmed +/- to effect the desired speed. A reasonable accurate feedforward can minimizethe
need for error trim action, thus improving the response of the control loop. It isautomatically adjusted for any change
entered into CO Max Volts (CP-271), or Max Fb (CP-329). Itisalso adjusted automatically during feedforward Kff Auto
En (CP-364) mode.

Minimum Vaue: 0.00 Maximum Value; 99999.99
Units; V/kiloRPM

MP-49 Cntrl Loop

Control Loop (MP-49) displaysthe present operating mode of the CX-1200. Only one type of loop can be active at a
time. These modes are automatically selected depending on the present system State (M P-50).

3 =Psn HId (H-Stop Position Loop)
2 = Position Loop

1 = Velocity Loop

0 = Open Loop

MinimumValue: 0 Maximum Vaue 3
Units: Coded

(Continued)



Appendix C: Parameter Summary Numeric Quick Reference (continued)
M P-50 Sate

State (MP-50) displaysthe present system operating state of the CX-1200 (seelist below). Only one operating state
may be active at atime. To access either the “Run” or the “Jog” operating state, the F-Stop, R-Stop and H-Stop inputs
must be closed.

9 = Not Defined
8 = Diagnostics
7 = Not Defined
6 = Not Defined
5=Jog

4 = Not Defined
3=Run

2 = H-Stop
1=R-Stop

0 = F-Stop

MinimumValue: 0 Maximum Vaue 9
Units; Coded

M P-51 Active Blk

Active Block (MP-51) displaysthe active block (0-7). The block can be sel ected and made active by the Block select bits
(BIk Sel A,B.C), inthe PLC Programming screenif Blk Sel Source (CP-478) issetto“1” (Digln & PLC). Or theblock can
be sel ected and made active by the keypad if Blk Sel Source (CP-478) issetto“2” (Keypad Blk Sel).

MinimumValue: 0 Maximum Vaue 7
Units; Coded

M P-52 InvalidBlks

Invalid Blocks (MP-52) displays the status of the blocksin the Block Setup screens. A “1” indicates that thereisan
error with the corresponding block (see graphic below). Generally, thisindicates that an overflow condition can occur if
the corresponding block is activated. In addition, since other parameters are used in conjunction with the Block
Parameters that you selected, an error can result from aparameter that is not selected in Block Parameters. 1f abad block
isactivated, the CX-1200 will execute an F-Stop until either the block error is corrected or aanother block isactivated.

Z Z Block O
Block 1

Block 2
Block 3
Block 4
Block 5
Block 6
Block 7
Minimum Value: 00000000 MaximumVaue: 11111111
Units; Coded

(Continued)



Appendix C: Parameter Summary Numeric Quick Reference (continued)

M P-53 Misc Status

Miscellaneous Status (MP-53) displays various status conditions (see graphic below). A “1” in the Drive Enable bit
indicates adrive enabled output. A “1” in any other bit location indicates an active condition.

Z Z Lead Sync In
Foll Sync In

Missing Lead Sync
Missing Foll Sync
CO Sign
Drive Enable
RR@0Speed
Fb@O0Speed

Minimum Value: 00000000 Maximum Vaue: 11111111
Units; Coded

MP-54 Sd Alms

Std Alarms (M P-54) displays various alarm conditions (see graphic below). A“1” inany bit location indicates an active
condition.

Z Z Drv No Resp
Fdbk @Max Fb (RPM)

CO_Sig@MaxCO
Max Acl/Dcl
Low Speed
High Speed
Min Spd Limit
Max Speed Limit

Minimum Value: 00000000 Maximum Vaue: 11111111
Units: Coded

(Continued)



Appendix C: Parameter Summary Numeric Quick Reference (continued)
M P-55 Custom Alms

Custom Alarms (M P-55) displays the outputs of the PLC numerical comparators. A “1” in bit locations 0-3 indicates
that the result of the compare (Cmprx Parm value vs. Cmprx Val) istruefor the given Cmprx Type. A “1” inbit locations
4-7 indicatesthat the result of the compare (Cmprx Parm valuevs. Cmprx Val) isfalsefor the given Cmprx Type (the
NOT istrue). Refer to CP-380 through CP-395.

Z Z Cmprl Out - True
Cmpr2 Out - True

Cmpr3 Out - True
Cmpr4 Out - True
Cmprl Out - False
Cmpr2 Out - False
Cmpr3 Out - False
Cmpr4 Out - False

Minimum Vaue: 00000000 Maximum Vaue: 11111111
Units; Coded

MP-56 Misc Alarms
Misc Alarms (M P-56) displays various alarm conditions (see graphic below). A “1” inany bit location indicates an

active condition.
Z Z Low Power
Not in Use
Max FI1 Hz
Max FI2 Hz
Not in Use
Not in Use

Not in Use
Not in Use

Minimum Vaue: 00000000 Maximum Vaue 11111111
Units: Coded

(Continued)



Appendix C: Parameter Summary Numeric Quick Reference (continued)

MP-90 SerCom Char In

Serial Communications Character In (MP-90) displaysthe value of thelast byte that was received by the Serial
Communicationsport. SerCom Char In (MP-90) isdisplayedinadecimal format. SerCom Char In (MP-90) isused
primarily for troubleshooting.

MinimumValue: 0 MaximumValue: 255
Units: Binary Character

MP-91 SerCom Errs

Serial Communications Errors (MP-91) displaysall serial communications errorsthat occurred during the most recent

transmission.
Z Z Parity Error
Framing Error
Noise Error
Overrun Error
Invalid Function

ETX Not Received
Buffer Overflow
CRC Error

Minimum Vaue: 00000000 Maximum Vaue: 11111111
Units: Coded

MP-94 ROM Test

ROM Test (MP-94) displays the result of the most recent ROM Test. ROM Test runs a checksum test on the CX-1200
program memory.

1= Memory Test Fail
0 = Memory Test Pass

MinimumValue: 0 Maximum Vaue: 1
Units; Coded

MP-95 SRAM Test

SRAM Test (MP-95) displays the result of the most recent SRAM Test. SRAM Test runs aread/write test on the
scratch-pad memory.

1= Memory Test Fail
0 = Memory Test Pass

MinimumValue: 0 Maximum Vaue: 1
Units; Coded

(Continued)



Appendix C: Parameter Summary Numeric Quick Reference (continued)

MP-96 NV RAM Test

Non Volatile RAM Test (MP-96) displaysthe result of the most recent Non Volatile RAM Test. Thetest runs both a
read/write and a checksum test on the nonvolatile memory. The parameter values, the PL C program and the backups are
all stored in thismemory.

1= Memory Test Fail
0 = Memory Test Pass

MinimumValue: 0 Maximum Vaue: 1
Units: Coded

MP-97 Model #

Model # (MP-97) displaysthe model number for this CX-1200. Thismodel number is unique to the CX-1200 series of
controllers.

Minimum Vaue: 1000 Maximum Vaue: 60000
Units: Model Number

MP-98 RELEASE

REL EASE (MP-98) isthe date that the softwarefor thisindividual CX-1200 wasreleased. The numeric, six digit format
is: year, month, day.

Minimum Vaue 010106 Maximum Value: 999999
Units: Date

MP-99 REVISION
REVISION (MP-99) istherevisionlevel of the softwarefor thisindividual CX-1200.

Minimum Vaue: 0.50 MaximumVaue: 99.99
Units: Rev Level

(Continued)
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Appendix C: Parameter Summary Numeric Quick Reference (continued)

MP-100 DI 7..0

Digital Input 7..0 (MP-100) displaysthevalue of the“J6" digital inputs. A ‘1’ inthebit location (see graphic below)
indicatesa “low voltage” condition on the corresponding input (which is consistent with a contact closure to common).

Z Z F-Stop
R-Stop

H-Stop
Run
Jog Fwd
Jog Rvs
Keypad Lockout
Spare
Minimum Value: 00000000 Maximum Vaue: 11111111
Units: Coded

MP-101 DI 15..8

Digital Input 15..8 (MP-101) displaysthevalue of the“J7” digital inputs. A ‘1’ inthebit location (see graphic below)
indicatesa “low voltage” condition on the corresponding input (which is consistent with a contact closure to common).
These eight Inputs can be set up in the PLC Programming screen to generate a One-Shot-Pul se on a high-to-low
transition.

Z Z Batch Reset

Position Reset
Re-Learn
Phase Advance
Phase Retard
Block Select A
Sync Disable
Open Loop

Minimum Value: 00000000 Maximum Vaue: 11111111
Units; Coded

(Continued)



Appendix C: Parameter Summary Numeric Quick Reference (continued)

MP-102 DO 7..0

Digital Output 7..0 (MP-102) displaysthevalue of the“J2” digital outputs. A ‘1’ inthe bit location (see graphic below)
indicatesan active “low voltage” condition on the corresponding open collector output (which would sink DC
current).

Z Z Drive Enable

Batch Done
Sync Alarm
Fwd/Rvs
Lead Sync Absent
Foll Sync Absent
Hi/Low Seed Alarm
Zero Speed

Minimum Value: 00000000 Maximum Vaue: 11111111
Units: Coded

MP-103 KeyPad L ockout

Keypad Lockout (MP-103) displays the Keypad Lockout status. The Keypad Lockout is active when “On” is
displayed. When Keypad Lockout is active, Control Parameter values can not be changed, with the exception of the
Control Parametersthat are exempted by CP's480-489. The Keypad L ockout isnot activewhen “ OFF” isdisplayed.
When the Keypad Lockout is not active, any Control Parameter can be changed.

MinimumVaue: 0 Maximum Vaue: 1
Units: Coded

MP-107 TMR4 TIME
Timer 4 Time (MP-107) displaysthe elapsed time, in seconds, for Timer 4 during the delay part of its operation.

MinimumVaue: 0 Maximum Value: 86400
Units: Seconds

(Continued)
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Appendix C: Parameter Summary Numeric Quick Reference (continued)

MP-108 PLC Mon 1 Val

PL C Monitor 1 Value (MP-108) displays both the description and the value of the PL C bit that was selected in PLC
Monitor 1 (CP-405). Please notethat adescription of the PLC bit appearson thedisplay lineinstead of the parameter
name (PLCMon1Val).

MinimumValue: 0 Maximum Vaue: 1
Units; Coded

MP-109 PLC Mon 2 Val

PL C Monitor 2 Value (MP-109) displays both the description and the value of the PL C bit that was selected in PLC
Monitor 2 (CP-406). Please notethat adescription of the PLC bit appearson thedisplay lineinstead of the parameter
name (PLCMon2Val).

MinimumValue: 0 Maximum Vaue: 1
Units; Coded

MP-110 PLC 15-8

PLC 15-8 (MP-110) displaysthe status of PL C bits 15-8 (See graphic and list below). A “1” in any bit indicatesthat the
inputis“active’. Thedigital inputsare active low.

Z Z Digital Input 8
Digital Input 9

Digital Input 10
Digital Input 11
Digital Input 12
Digital Input 13
Digital Input 14
Digital Input 15

Description Default Function
Digital Input 8 Batch Reset
Digital Input 9 Position Reset
Digital Input 10 Re-Learn
Digital Input 11 Phase Advance
Digital Input 12 Phase Retard
Digital Input 13 Block Select A
Digital Input 14 Sync Disable
Digital Input 15 Open Loop
Minimum Value: 00000000 Maximum Value: 11111111
Units: Coded

(Continued)



Appendix C: Parameter Summary Numeric Quick Reference (continued)
MP-111 PLC 23-16

PLC 23-16 (MP-111) displaysthe status of theinternal PL C status bits 23-16 (See graphic below). A“1” inany bit
indicates that the bit is“active’.

[ Z Latch 1 QOutput
Latch 2 Output

Latch 3 Output
Latch 4 Output
Not In Use
Not In Use
Not In Use
Not In Use

Minimum Vaue: 00000000 Maximum Vaue 11111111
Units: Coded

MP-112 PLC 31-24

PLC 31-24 (MP-112) displaysthe status of theinternal PL C status bits 31-24 (See graphic below). A*“1” inany bit
indicates that the bit is “active”

Z Z Timer 1 Output
Timer 2 Output

Timer 3 Output
Timer 4 Output
Low Speed Alarm
High Speed Alarm
Min Speed Limit Active
Max Speed Limit Active

Minimum Vaue: 00000000 Maximum Vaue: 11111111
Units; Coded

(Continued)



Appendix C: Parameter Summary Numeric Quick Reference (continued)

MP-113 PLC 39-32

PLC 39-32 (MP-113) displaysthe status of theinternal PL C status bits 39-32 (See graphic below). A“1” inany hit
indicates that the bit is “active”

Z Z Cntr 1 Out
Cntr 2 Out

Cntr 3 Out

Cntr 4 Up Out
Cntr 4 Dn Out

Low Power
Not In Use
Not In Use

Bit Name Description
Cntrl Out Counter 1 Output
Cntr2 Out Counter 2 Output
Cntr3 Out Counter 3 Output
Cntr4UpO Counter 4 Up counter Output
Cntr4DnO Counter 4 Down counter Output
Low Power Low Power Indication
Not In Use
Not In Use

Minimum Value: 00000000 Maximum Value: 11111111

Units: Coded

MP-114 PLC 47-40

PLC 47-40 (MP-114) displaysthe status of theinternal PL C status bits 47-40 (See graphic below). A*“1” inany bit
indicates that the bit is “active”

Z Direct Mode

Master Mode
Follower Mode
Invs Follower Mode
Non-Sync
Fixed Ratio Sync
Trend Ratio Sync
Learn Ratio Sync

Minimum Vaue: 00000000 Maximum Vaue 11111111
Units: Coded

(Continued)



Appendix C: Parameter Summary Numeric Quick Reference (continued)
MP-115 PLC 55-48

PLC 55-48 (MP-115) displaysthe status of theinternal PL C status bits 55-48 (See graphic below). A“1” inany bit
indicates that the bit is“active’.

Z Z Not In Use
MaxFI1Hz

CO Sign
Drive Enable
Ramp Active
RR@0Spd
Fb@0Spd
MaxFbSpd

Bit Name Description
Not In Use
MaxFI1Hz
COSign Control Output sign is negative (-)
DrvEn Drive Enable
RmpActive Ramp Active
RR@0Spd RampedRef (MP-31) less than Zero Speed (CP-332)
Fb@0Spd Feedback isless than Zero Speed (CP-332)
MaxFbSpd Feedback at Max Fb (CP-329)

Minimum Value: 00000000 Maximum Value: 11111111

Units: Coded

(Continued)



Appendix C: Parameter Summary Numeric Quick Reference (continued)

MP-116 PLC 63-56

PLC 63-56 (MP-116) displaysthe status of the internal PL C status bits 63-56 (See graphic below). A“1” inany bit
indicates that the bit is“active’.

Z Z MaxAcIDcl
DrvNoResp

MaxFI2Hz
CO@MxVlts
Cmprl Out
Cmpr2 Out
Cmpr3 Out
Cmpr4 Out

Bit Name Description
MaxAclDcl Feedback at Maximum Accel/Decel
DrvNoRsp Drive/Motor NOT Responding (CP-373)
MaxFI2Hz Feedback is >= Maximum Frequency = 180 KHz
CO@MaxVlts CO Volts (MP-37) at CO Max Volts (CP-271)
Cmprl Out Comparator 1 Output
Cmpr2 Out Comparator 2 Output
Cmpr3 Out Comparator 3 Output
Cmpr4 Out Comparator 4 Output

Minimum Va ue: 00000000 Maximum Value: 11111111

Units: Coded

(Continued)



Appendix C: Parameter Summary Numeric Quick Reference (continued)

MP-117 PLC 71-64

PLC 71-64 (MP-117) displaysthe status of theinternal PL C status bits 71-64.

Z Z Not In Use
OutOfPosn

LdSyncMis
FollISyncMis
LdSyncRcv
FollSyncRcv
OneSecSqW
Not In Use
Bit Name Description
Not In Use
OutOfPosn Out of Position
LdSyncMis Lead Sync pulseis Missing
FollSyncMis Follower Sync pulse is Missing
LdSyncRev Lead Sync pulse Received
FollSyncRev Follower Sync pulse Received
OneSecSqW One Second Square Wave Output
Not In Use
Minimum Vaue: 00000000 MaximumVaue; 11111111
Units: Coded

MP-118 PLC 79-72

PLC 79-72 (MP-118) displaysthe status of theinternal PL C status bits 79-72 (See graphic below). A“1” inany bit
indicates that the bit is “active”. These bits are only used to monitor the operating state of the CX-1200.

Z Z F-Stop
R-Stop

H-Stop
Run
Jog Fwd
Jog Rvs
Not In Use
DiagState
Minimum Value: 00000000 Maximum Vaue 11111111
Units: Coded
(Continued)
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Appendix C: Parameter Summary Numeric Quick Reference (continued)

MP-119 PLC 87-80

PLC 87-80 (MP-119) displaysthe status of theinternal PL C status bits 87-80 (See graphic below). A“1” inany bit
indicates that the bit is“active”. These bits are only used to monitor the parameter block that is active.

Z Z Block O Selected
Block 1 Selected

Block 2 Selected
Block 3 Selected
Block 4 Selected
Block 5 Selected
Block 6 Selected
Block 7 Selected

Minimum Vaue: 00000000 Maximum Vaue: 11111111
Units: Coded

MP-120 PLC 95-88

PLC 95-88 (MP-120) displaysthe status of theinternal PL C status bits 95-88. None of these bits are presently active.
They are reserved for future use.

Z Z Not In Use
Rvs Cmd

Not In Use
Not In Use
Not In Use
Not In Use
Not In Use
Not In Use
Bit Name Description
Not In Use
Rvs Cmd Reverse direction command indicated
Not In Use
Not In Use
Not In Use
Not In Use
Not In Use
Not In Use
Minimum Vaue: 00000000 Maximum Vaue 11111111
Units: Coded
(Continued)
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Appendix C: Parameter Summary Numeric Quick Reference (continued)

MP-121 PLC 107-100

PLC 107-100 (MP-121) displaysthe status of PL C bits 107-100 (See graphic and list below). A*“1” inany bit indicates
that the output is“active’. Thedigital outputs are active low (current sinking).

Z Z Digital Output 0
Digital Output 1

Digital Output 2
Digital Output 3
Digital Output 4
Digital Output 5
Digital Output 6
Digital Output 7

Bit Name Description

Digital Output O Drive Enable

Digital Output 1 Batch Done

Digital Output 2 SyncAlarm

Digital Output 3 Fwd/Rvs

Digital Output 4 Lead Sync Absent

Digital Output 5 Foll Sync Absent

Digital Output 6 Hi/Low Speed Alarm

Digital Output 7 Zero Speed
Minimum Vaue: 00000000 Maximum Value: 11111111
Units: Coded

MP-122 PLC 115-108

PLC 115-108 (MP-122) displaysthe status of theinternal PLC control bits 115-108 (See graphic below). A“1” inany bit
indicates that the bit is“active’. Theseinternal bits (control relays) can be used as global “control relays’. For
example, they can be used to create one-shots or latches. They can also be used to simplify programming.

Z Z Temporary Bit 1
Temporary Bit 2

Temporary Bit 3
Temporary Bit 4
Temporary Bit 5
Temporary Bit 6
Temporary Bit 7
Temporary Bit 8

Minimum Vaue: 00000000 Maximum Vaue 11111111
Units: Coded

(Continued)
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Appendix C: Parameter Summary Numeric Quick Reference (continued)

MP-123 PLC 123-116

PLC 123-116 (MP-123) displaysthe status of theinternal PLC control bits 123-116 (Seegraphic below). A“1” inany bit
indicates that the bit is“active”.

Z Z Latch 1 Set
Latch 2 Set

Latch 3 Set
Latch 4 Set
Latch 1 Set Reset
Latch 2 Set Reset
Latch 3 Set Reset
Latch 4 Set Reset

Minimum Value: 00000000 Maximum Vaue: 11111111
Units: Coded

MP-124 PLC 131-124

PLC 131-124 (MP-124) displaysthe status of theinternal PLC control bits 131-124 (See graphic below). A“1” inany bit
indicates that the bit is“active’.

Z Z Timer 1 Enable
Timer 2 Enable

Timer 3 Enable
Timer 4 Enable
Timer 4 Reset
Not In Use
Counter 1 Increment
Counter 2 Increment

Minimum Value: 00000000 Maximum Vaue: 11111111
Units: Coded

(Continued)
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MP-125 PLC 139-132

PLC 139-132 (MP-125) displaysthe status of theinternal PLC control bits 139-132 (See graphic below). A“1” inany bit
indicates that the bit is*active”.

Z Z Counter 3 Increment
Counter 4 Increment

Counter 4 Decrement
Counter 1 Reset
Counter 2 Reset
Counter 3 Reset
Counter 4 Reset
Not In Use

Minimum Vaue: 00000000 Maximum Vaue 11111111
Units: Coded

(Continued)
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Appendix C: Parameter Summary Numeric Quick Reference (continued)

MP-126 PLC 147-140

PLC 147-140 (MP-126) displaysthe status of theinternal PLC control bits 147-140 (See graphic below). A“1” inany bit
indicatesthat the bitis“active’. Blk Sel A, B, C select the block that isactive, if Blk Sel Source (CP-378) has been set
to“1” (Dgln). The chart below indicates which block has been selected, based on the Block Select A, B or C inputs.

Z Z Block Select A
Block Select B

Block Select C

Not In Use
Not In Use
Not In Use
Not In Use
Not In Use
Blk Sel
CBA Block Selected
0 0O 0
0 0 1 1
010 2
011 3
1 00 4
1 0 1 5
1 10 6
1 1 1 7
Bit Name Description
Blk Sel A Block Select A
Blk Sel B Block Select B
BlkSel C Block Select C
Not In Use
Not In Use
Not In Use
Not In Use
Not In Use
Minimum Value: 00000000 Maximum Vaue: 11111111
Units: Coded
(Continued)



Appendix C: Parameter Summary Numeric Quick Reference (continued)
MP-127 PLC 155-148

PLC 155-148 (MP-127) displaysthe status of theinternal PLC control bits 155-148 (See graphic below). A“1” inany bit
indicates that the bit is*active”.

Z Z Rst Ingrl
Frzingrl
Not In Use
LgErr Off
RstFI1Posn
RstFI2Posn
R

stPsnErr
Not In Use

Bit Name Description

Rst Ingrl Reset Integral to zero

Frzlntgrl Freeze Integral (Freeze at current value)

Not In Use

LgErr Off Large Error Recovery Disabled

RstFl 1Posn Reset FlI1 Position to zero

RstFI2Posn Reset FI2 Position to zero

RstPsnErr Reset Position Error to zero

Not In Use
Minimum Value: 00000000 Maximum Vaue: 11111111
Units: Coded

(Continued)



Appendix C: Parameter Summary Numeric Quick Reference (continued)
MP-128 PLC 163-156

PLC 163-156 (MP-128) displaysthe status of theinternal PLC control bits 163-156 (See graphic below). A“1” inany bit
indicates that the bit is " active”.

Z Z Not In Use
ByPassRmp

FrzRamp
Negate SR
Data Copy 1
Data Copy 2
Not In Use
Not In Use
Bit Name Description
Not In Use
ByPassRmp Bypass Ramp
FrzRamp Freeze Ramp
Negate SR Negate Scaled Reference, change sign of ScaledRef (M P-30)
Data Copy 1
Data Copy 2
Not In Use
Not In Use
Minimum Val ue: 00000000 MaximumValue: 11111111
Units: Coded

(Continued)



Appendix C: Parameter Summary Numeric Quick Reference (continued)
MP-129 PLC 171-164

PLC 171-164 (MP-129) displaysthe status of theinternal PL C control bits171-164. (Seegraphic below). A“1” inany
bit indicates that the bit is “active”.

Z Z Not In Use
Not In Use

Not In Use
Start Data Trace
Scroll Up
Scroll Down
Not In Use
NOP Operand
Bit Name Description
Not In Use
Not In Use
Not In Use
StrtTrace Start Data Trace
Scroll Up Remote Scroll Up (CP-400, 401)
Scroll Down Remote Scroll Down (CP-400, 401)
Not In Use
NOP Opnd No Operation Operand
Minimum Value: 00000000 Maximum Vaue: 11111111

Units: Coded

MP-130 PLC 179-172

PLC 179-172 (MP-130) displaysthe status of theinternal PL C control bits179-172. (Seegraphic below). A“1” inany
bit indicates that the bit is “active”.

Z Z LdSyncOff
FollSyncOff

Re-Learn
Not In Use
Not In Use
Not In Use
Not In Use

Not In Use
Minimum Value: 00000000 MaximumVaue: 11111111
Units: Coded

(Continued)



Appendix C: Parameter Summary Numeric Quick Reference (continued)

MP-131 PLC 187-180

PLC 187-180 (MP-131) displaysthe status of theinternal PL.C control bits 187-180. (See graphic below). A“1” inany

bit indicates that the bit is“active”.
Z Z F-Stop Rqg
Not in Use
Not in Use
Not in Use
N

ot in Use
- Not in Use
Not in Use
OpnLpRgst

Bit Name Description
F-Stop Rq Request State change to F-Stop State
Not in Use
Not in Use
Not in Use
Not in Use
Not in Use
Not in Use
OpnLpRgst Request Open Loop control

Minimum Vaue: 00000000 Maximum Vaue: 11111111

Units: Coded

MP-132 PLC 195-188

PLC 195-188 (MP-132) displaysthe status of theinternal PL C control bits195-188. (Seegraphic below). A“1” inany
bit indicates that the bit is “active”.

Z Z Not In Use
Not In Use

Not In Use
Not In Use
Not In Use
Not In Use
Not In Use
Not In Use

Minimum Vaue: 00000000 Maximum Vaue: 11111111
Units: Coded

(Continued)



Appendix C: Parameter Summary Numeric Quick Reference (continued)
MP-133 PLC 203-196

PLC 203-196 (MP-133) displaysthe status of theinternal PLC control bits 203-196 (See graphic below). A“1” inany bit
indicates that the bit is“active’.

[ Z Not In Use
Not In Use

Not In Use
Not In Use
OpenLoop
VelLoop
PosnLoop
LgErrLoop

Minimum Vaue: 00000000 Maximum Vaue: 11111111
Units; Coded

MP-134 PLC 211-204

PLC 211-204 (MP-134) displaysthe status of theinternal PL C control bits211-204. (Seegraphic below). A“1” inany hit
indicates that the bit is“active’.

[ Z Not In Use
Not In Use

Not In Use
Not in Use
Not In Use
Not In Use
Not In Use
Not In Use

Minimum Vaue: 00000000 Maximum Vaue: 11111111
Units; Coded

(Continued)
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Appendix C: Parameter Summary Numeric Quick Reference (continued)

MP-135 PLC 219-212

PLC 219-212 (MP-135) displaysthe status of theinternal PLC control bits219-212. (Seegraphic below). A*“1” inany bit
indicates that the bit is“active’.

Z Z Not In Use
Not In Use

Not In Use
Not In Use
Not In Use
Not In Use
Not In Use
Not In Use

Minimum Value: 00000000 Maximum Value: 00001111
Units: Coded

MP-150 Last Reset

Last Reset (MP-150) displaysa*“1” in abit to indicate the reason for the last reset.

Z Z Test Submodule
RST Instruction

Loss of Clock
Not In Use
Halt Monitor
Watch Dog
Normal Power-Up
Ext Rst - Normal Power-Up

Minimum Value: 00000000 Maximum Vaue: 11110111
Units; Coded

(Continued)



Appendix C: Parameter Summary Numeric Quick Reference (continued)

MP-151 Misc Intrpt

Miscellaneous Interrupts (MP-151) displaysa“1” in abit to indicate which of the various system interrupts may have
caused the last reset.

Z Z Bus Error
Address Error

lllegal Instruction
Div by O
Unimplemented Interrupt
General Exception
Not In Use
Not In Use

Minimum Vaue: 00000000 Maximum Vaue: 00111111
Units: Coded

MP-152 Device Alms

DeviceAlarms (MP-152) displaysthe status of microprocessor or other hardware related alarms. Notification of abad
block selectionisalsoincluded .

Z Z TPU FREQ1 Not Responding
TPU FREQ2 Not Responding

Low Power Alarm (per PLC and MP-54)
Bad Block Selected
Not In Use
Not In Use
Not In Use
Not In Use

Minimum Vaue: 00000000 Maximum Vaue: 00001111
Units: Coded

MP-153 PC at Intrpt

Program Counter at Interrupt (MP-153) showswhere thelast interrupt of the microprocessor occurred . If the CX-1200
repeatedly displaysthe“RESET FAULT” error box, then record thePC @Intrpt” value aswell astheline just above it
(which indicates the cause of the reset), before you press the clear key to continue. The program counter at interupt is
stored in the Program Counter at | nterrupt (MP-153) Monitor Parameter for review. A value of “2560” isnormal.

Minimum Vaue: 2560 Maximum Value 524288
Units; Address

(Continued)
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MP-154 Norm Pwr Ups

Normal Power Ups (MP-154) displaysthe number of normal power-ups sincethe most recent “Clear-7" power-up . This
valueisreset only by a“ Clear-7" power-up. Norm Pwr Ups (MP-154) isused primarily for troubleshooting.

MinimumValue: 1 MaximumVaue: 65535
Units: Counts

MP-155 Low Pwr Cntr

Low Power Counter (MP-155) displaysthe number of low power detections, including normal “Power Downs’. You can
reset thisnumeric value, but only in Clr Fault Cntrs (CP-491). Low Pwr Cntr (MP-155) isused primarily for
troubl eshooting.

MinimumValue: 0 MaximumVaue: 65535
Units: Counts

MP-156 Mem Err Cntr

Memory Error Counter (M P-156) displaysthe number of memory test failuresthat occurred during “Power Up”. You can
reset thisnumeric value, but only in Clr Fault Cntrs (CP-491). Mem Err Cntr (MP-156) isused primarily for

troubl eshooting.

MinimumValue: 0 MaximumVaue: 65535
Units: Counts

MP-157 WatchDogCntr

Watch Dog Counter (MP-157) displays the number of watch dog resets that were caused by watchdog time-out.
WatchDogCntr (MP-157) isused primarily for troubleshooting. You can reset thisnumeric value, but only in Clr Fault
Cntrs(CP-491).

MinimumValue: 0 MaximumVaue: 65535
Units: Counts

MP-158 MisclntrptCntr

Miscellaneous Interrupt Counter (MP-158) displays the number of miscellaneous interrupts that occurred as the result of
bus errors, address errors, divide-by-0 errors, unexecuted instruction errors, general exceptions, and unexecuted and
spuriousinterrupts. You can reset this numeric value, but only in Clr Fault Cntrs (CP-491). MisclntrptCntr (MP-158) is
used primarily for troubleshooting.

MinimumValue: 0 MaximumVaue: 65535
Units: Counts
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MP-160 Al1l Bits

Analog Input 1 Bits (MP-160) displaysthe present valuein ADC hits of Auxiliary Board Analog Input 1 signal.
Minimum Value: -8192 Maximum Vaue: 8192
Units: Bits

MP-161 Al1l Signal

Anaog Input 1 Signal (MP-161) displaysthe present value of the Auxiliary Board Analog Input 1 signal in either volts
or milliamps relativeto which setting (volts or current) has been entered in Al11 Mode (CP-280).

Minimum Vaue: -12.00 Maximum Vaue: 20
Units: Volt or Milliamps

MP-162 All EU

Analog Input 1 EU (MP-162) displaysthe present value of the Auxiliary Board Analog Input 1 signal in Engineering
Units(EU) asrelativeto theAl1 RA (CP-281), EU@AIL RA (CP-282),Al1 RB (CP-283) and EU@AI1 RB (CP-284). The
placement of the decimal point isthe same asthe placement of the decimal pointin EU@AI1 RA (CP-282).

Minimum Value: -999999 Maximum Value: 999999
Units: EU

MP-163 Al2 Bits
Analog Input 2 Bits (MP-163) displaysthe present valuein ADC hits of Auxiliary Board Analog Input 2 signal.

Minimum Vaue: -8192 MaximumVaue: 8191
Units: Bits

MP-164 Al2 Signal

Analog Input 2 Signal (MP-164) displaysthe present value of the Auxiliary Board Analog Input 2 signal in either volts
or milliamps, relativeto which setting (voltsor current) has been entered in Al2 Mode (CP-285).

Minimum Vaue: -12.00 Maximum Vaue: 20
Units: Volt or Milliamps

MP-165 Al2 EU

Analog Input 2 EU (MP-165) displaysthe present value of the Auxiliary Board Analog Input 2 signal in Engineering
Units(EU) relativeto theAl2 RA (CP-286), EU@AI2 RA (CP-287), Al12 RB (CP-288) and EU@AI2 RB (CP-289). The
placement of the decimal point isthe same asthe placement of the decimal pointin EU@AI12 RA (CP-286).

Minimum Value: -999999 Maximum Value: 999999
Units: EU

(Continued)
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MP-166 AO Bits
Analog Output Bits (MP-166) displaysthe present value, in DAC Bits, of the Auxiliary Analog Output.

Minimum Vaue: -32768 MaximumVaue: 32767
Units: Bits

MP-167 AO Signal

Analog Output Signal (MP-167) displaysthe present value, in either volts or milliamps of the Auxiliary Analog Output,
relativeto AO Mode (CP-291).

Minimum Vaue: -12.00 Maximum Vaue 20
Units: Volt or Milliamps

MP-168 AnlgCal Ref A

Analog Calibration Reference A (MP-168) displaysthe Analog Ref Val (CP-463) for thesignal (Al1, Al2), whichwas
selected in Analog Cal Sel (CP-461) and which was stored during the calibration of point A.

Minimum Vaue: -13.00 Maximum Vaue 25
Units: Volt or Milliamps

MP-169 AnigCal Ref B

Analog Calibration Reference B (MP-169) displaysthe AnalogRef Val (CP-463) for thesignal (Al1,Al2), whichwas
selected in Analog Cal Sel (CP-461) and which was stored during the calibration of point B.

Minimum Vaue: -13.00 Maximum Vaue 25
Units: Volt or Milliamps

MP-178 PosnErrCnt
Position Error Count (M P-178) displays PosnErr (MP-33) inlines.

Minimum Value: -500000000 Maximum Vaue: 500000000
Units: Lines

MP-179 SyncFlgDifCnt
Sync Flag Difference Count (MP-179) displays SyncFlgDif (MP-29) inlines.

Minimum Value: -500000000 Maximum Vaue: 500000000
Units: Lines

MP-180 LdPsnCnt
L ead Position Count (MP-180) displaysLd Posn (MP-10) inlines.

Minimum Value: -500000000 Maximum Vaue: 500000000
Units: Lines
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MP-182 LdJSCnt
Lead Job Size Count (MP-182) displaysLdJobSize (MP-11) inlines.

Minimum Va ue; -500000000 Maximum Vaue: 500000000
Units: Lines

MP-183 LdJSAvgCnt

L ead Job SizeAverage Count (MP-183) displays L dJbSzAvg (MP-14) inlines.

Minimum Va ue; -500000000 Maximum Vaue: 500000000
Units: Lines

MP-184 LdJSVarCnt

L ead Job Size Variance Count (MP-184) displaysLdJbSzVar (MP-12) inlines.

Minimum Va ue; -500000000 Maximum Vaue: 500000000
Units: Lines

MP-190 FbPsnCnt

Follower Position Count (MP-190) displays Fb Posn (MP-20) inlines.

Minimum Va ue; -500000000 Maximum Vaue: 500000000
Units: Lines

MP-192 FbJSCnt

Follower Job Size Count (MP-192) displaysthe FbJobSize (MP-21) inlines.

Minimum Va ue; -500000000 Maximum Vaue: 500000000
Units: Lines

MP-193 FbJSAvgCnt

Follower Job Size Average Count (MP-193) displays FbJoSzAvg (MP-24) inlines.

Minimum Va ue; -500000000 Maximum Vaue: 500000000
Units: Lines

MP-194 FbJSVarCnt

Follower Job Size Variance Count (MP-194) displays FbJoSzVar (MP-22) inlines.

Minimum Va ue; -500000000 Maximum Vaue: 500000000
Units: Lines

(Continued)
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CP-201 Setpoint X

Setpoint X (CP-201) displays the name and value of the setpoint that corresponds with the mode of operation selected in
RUN Mode (CP-202). The setpoint could bethe Master SP (CP-210), the Follower SP (CP-220) or the Direct SP (CP-230).
Setpoint X acts as a quick access to the setpoint value. In addition to changing a setpoint value in the setpoint

screens, you can also change the value of the active setpoint by entering anew value in Setpoint X (CP-201).

Minimum Vaue; -9999999 Maximum Vaue; 9999999
Default Value: 0.0 Units: EU/Tm

CP-202Run Mode

Run Mode (CP-202) sets the mode of operation and the subsequent Setpoint, that are used when your systemisin
“Run”. The Setpoint and mode of operation combined, determine the Reference Speed and, if applicable, the Reference
Position. The modes of operation are:

4 = |nv Foll Mode

3 = Follower Mode

2 = Master Mode (default)
1 = Direct Mode

MinimumValue: 1 Maximum Vaue: 4
Default Value: 2 Units: Coded

CP-203Sync Mode

Sync Mode (CP-203) selectsthe algorithm to be used when RUN Mode (CP-202) is set for Follower or Inverse Follower.
0= Non-Sync Mode the position follower only, sync pulses are ignored by the control algorithm. 1 = Fixed Mode the
follower setpoint isthe ratio/scale factor. 2 = Trend Mode the follower setpoint is altered by the control algorithm to
allow for continuously changing job sizes. 3 = Learn Mode learns the job spaces and the scale factor, also modifiesthe
follower setpoint.

3=Learn

2=Trend

1 = Fixed (default)

0 = Off
MinimumValue: 0 Maximum Vaue: 3
Default Value: 0 Units: Coded

CP-204Sync Logic

Sync Logic (CP-204) allows sel ection of the direction taken when making a sync-correction. Closest makesthe correction
in the direction of the closest |lead sync mark. Forward always makes the correction in the forward direction toward the
lead sync mark. And Back always makes the correction back to the lagging lead sync mark.

3 =Backward
2 = Forward
1 = Closest (default)

MinimumValue: 1 Maximum Vaue: 3
Default Value: 1 Units: Coded
(Continued)
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CP-205LdSyncDvd

Lead Sync Divide (CP-205) can be used to reduce the sync rate of the CX-1200 for those processes that may need the
maximum sync rate of 20 pulses per second. The lead sync pulses are divided by the LdSyncDvd (CP-205) value before
being submitted to the synchronization routine.

MinimumValue: 1 MaximumValue: 255
Default Value: 1 Units: Coded

CP-206 FbSyncDvd

Feedback Sync Divide (CP-206) can be used to reduce the sync rate of the CX-1200 for those processes that may need
the maximum sync rate of 20 pulses per second. Thefollower sync pulsesare divided by the FoSyncDvd (CP-206) value
before being submitted to the synchronization routine.

MinimumValue: 1 MaximumValue: 255
Default Value: 1 Units: Coded

CP-207LdOfstSource

L ead Offset Source (CP-207) identifies the source of the Lead Sensor Offset, which may be used to set a distance offset
to the lead position. Lead Offset Sources are;

3 =Anaog Input 2
2 =Anaog Input 1
1 = Lead Sensor Offset (CP-341) (default)

MinimumValue: 1 Maximum Vaue: 3
Default Value: 1 Units: Coded

CP-208FbOfstSour ce

Follower Offset Source (CP-208) identifies the source of the Follower Sensor Offset, which may be used to set a
distance offset to the follower position. Follower Offset Sources are:

3 =Anaog Input 2
2 =Anaog Input 1
1 = Follower Sensor Offset (CP-351) (default)

MinimumValue: 1 Maximum Vaue: 3
Default Value: 1 Units: Coded

CP-209Time Base

Time Base (CP-209) isthe denominator, which representsthe time (Tm) in the EU/Tm equation. The equation scalesthe
Frequency Inputs (FI1 and FI2) to EU/Tm.

3 = per Hour

2 = per Minute (default)
1 = per Second

(Continued)
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MinimumValue: 1 Maximum Vaue: 3
Default Value: 2 Units: Coded

CP-210Master SP
Master Setpoint (CP-210) isthe speed at which you want your system to operate (while in Run) when the Run Mode
(CP-202) issetto"2" (Master Mode).

Minimum Vaue; -9999999 Maximum Vaue; 9999999
Default Value: 0.0 Units: EU/Tm

CP-211Max SP Mstr

Maximum Setpoint Master (CP-211) isan upper limit to the Master SP (CP-210). It will prevent higher entriesin Master
SP(CP-210).

MinimumValue: 0 Maximum Vaue; 9999999
Default Value: 9999999 Units: EU/Tm

CP-212Min SP Mstr

Minimum Setpoint Master (CP-212) isalower limit to the Master SP (CP-210). It will prevent lower entriesin Master SP
(CP-210).

MinimumValue: 0 Maximum Vaue; 9999999
Default Value: 0 Units: EU/Tm

CP-220Follower SP

Follower Setpoint (CP-220) isthe speed at which you want your system to operate (whilein Run) when the Run Mode
(CP-202) issetto"3” (Follower Mode).

Minimum Vaue: 1.000 Maximum Val ue: 999999
Default Value: 0 Units: Ratio

CP-221Max SP Fol

Maximum Setpoint Master (CP-221) isan upper limit to the Follower SP (CP-220). It will prevent higher entriesin
Follower SP(CP-220).

MinimumValue: 0 Maximum Value: 999999
Default Value: 999999 Units: Ratio

CP-212Min SP Fol

Minimum Setpoint Follower (CP-222) isalower limit to the Master SP (CP-210). It will prevent lower entriesin Master SP
(CP-210).
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MinimumValue: 0 Maximum Vaue: 999999
Default Value: 0 Units: Ratio

CP-230Direct SP

Direct Setpoint (CP-230) isactiveonly in Direct Mode (CP202=0). It sendsavoltage valuedirectly to the Control
Output (CO_Sig) terminal. Run/Stop commands are recognized, but no other control function isactive. All encoder
signals areignored.

MinimumVaue: -15.0 MaximumValue: 15
Default Value: 0.0 Units: Volts

CP-231Acl Tm Drct

Acceleration Time Direct (CP-231) isthetime, in seconds, that it takesto accel erate from 0 to the CO Max Volts (CP-271)
voltage, while operating in the Direct Mode.

MinimumValue: 0 Maximum Value: 3600
Default Vaue: 3.000 Units: Seconds

CP-232Dcl Tm Drct

Deceleration Time Direct (CP-232) isthetime, in seconds, that it takesto decel erate from the CO Max Volts (CP-271)
voltageto 0 volts, while operating in the Direct Mode.

MinimumValue: 0 Maximum Value: 3600
Default Vaue: 3.000 Units: Seconds

CP-240Jog SP

Jog Setpoint (CP-240) isthe speed, in EU/Tm, at which Jog rampswhen it isactivated. The Jog ramp ratesare
referenced to this speed.

MinimumValue: 0 Maximum Vaue: 999999
Default Value: 200 Units: EU/Tm

CP-241Acl Tm Jog
Acceleration Time Jog (CP-241) isthetime, in seconds, to accel erate from 0 to the Jog SP (CP-240).

MinimumValue: 0.0 Maximum Value: 3600
Default Vaue: 1.000 Units: Seconds

CP-242Acl Rt Jog

Acceleration Rate Jog (CP-242) istherate, in EU/Tm per second, that it takesto accelerate when Jog is activated.

(Continued)
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MinimumValue: 0 Maximum Vaue; 9999999
Default Vaue: 200.0 Units: EU/Tm/S

CP-243Dcl Tm Jog

Deceleration Time Jog (CP-243) isthetime, in seconds, that it takesto decel erate from Jog SP (CP-240) to 0, when the Jog
Input is deactivated or when switching between “ Jog Fwd” and “Jog Rvs'.

MinimumValue: 0.0 Maximum Va ue: 3600
Default Vaue: 0.500 Units: Seconds

CP-244Dcl Rt Jog

Deceleration Rate Jog (CP-244) istherate, in EU/Tm per second, that isused when the Jog input is deactivated or when
switching between “Jog Fwd” and “Jog Rvs”.

MinimumValue: 0 Maximum Vaue; 9999999
Default Vaue: 400.0 Units: EU/Tm/S

CP-245Jog Loop Mode

Jog Loop Mode (CP-245) identifies the type of control loop (see list below) that is used during Jog.

1 = Velocity Loop (default)
0 = Open Loop

MinimumValue: 0 Maximum Vaue: 1
Default Value: 1 Units: Coded

CP-250ScFbDispEq

Scaled Feedback Display Equation (CP-250) selects the equation used to display Scaled Fb (M P-40).

3 = Inverse Ratio (of the FI1 to FI2 input frequency)
2 = Ratio (of the FI2 to FI1 input frequency)
1 = Master (derived directly from FI2) (default)

MinimumValue: 1 Maximum Vaue: 3
Default Value: 1 Units: Coded

CP-260Cnt Mode FI1

Count Mode FI1 (CP-260) identifies the type of encoder that is connected to Frequency Input 1. The“Quad x4” setting
isfor aquadrature encoder that gives 4 counts per pulse and also gives direction information. The Incremental selection
isfor asingle channel encoder, which gives 1 count per pulse but does not give direction information.

2 =Incremental
1= Quad x4 (default)
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MinimumValue: 1 Maximum Vaue: 2
Default Value: 1 Units: Coded

CP-261PPR FI1

Pulses Per Revolution Frequency In 1 (CP-261) is the number of pulsesin one revolution of the encoder devicethat is
connected to Frequency Input 1. The value may be called Counts, Lines, or Pulses by various encoder manufacturers.
Do NOT multiply by four for quadrature encoders.

MinimumValue: 1 Maximum Value: 60000
Default Value: 60 Units: Pulses/Rev

CP-262FI1 Pulses

FI1 Pulses (CP-262) is used to scale the Frequency Input 1 in EU’sand EU/Tm. Enter the number of pulsesthat
correspondsto the number of EU’sthat are entered in EU FI1 (CP-263).

MinimumValue: 1 Maximum Value: 999999
Default Value: 60 Units: Pulses

CP-263EU FI1

EU FI1 (CP-263) is used to scale the Frequency Input 1 in EU’sand EU/Tm. Enter the number of EU'sthat corresponds
to the number of pulsesthat are entered in FI 1 Pulses (CP-262).

Minimum Vaue: 0.0001 Maximum Value: 999999
Default Value: 1.0 Units: EU

CP-264LdSyncPolarity

Lead Sync Polarity (CP-264) isaselection that determinesthe polarity trigger direction of the Lead Sync pulses. The
Lead Sync input can be programmed to trigger on signals going from alow to high voltage level (positive going) or
from ahighto low voltage level (negative going).

2 =Falling edgetriggered (negative going)
1=Rising edgetriggered (positive going) (default)

MinimumValue: 1 Maximum Vaue: 2
Default Value: 1 Units: Coded

CP-265Cnt Mode FI2

Count Mode FI2 (CP-265) identifies the type of encoder that is connected to Frequency Input 2. The “Quad x4”
setting is afor quadrature encoder that gives 4 counts per pulse and also gives direction information. The Incremental
selection isfor asingle channel encoder which gives 1 count per pulse but does not give direction information.

2 =Incremental
1= Quad x4 (default)
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MinimumValue: 1 Maximum Vaue: 2
Default Value: 1 Units: Coded

CP-266PPR FI2

Pulses Per Revolution FI2 (CP-266) isthe number of pulsesthat are produced during one revolution of the encoder (or
motor or any other rotating part of your machine) that is connected to Frequency Input 2. Thisvalueisonly used to
calculate RPM information for FI2 RPM (MP-04).

MinimumValue: 1 Maximum Va ue: 60000
Default Value: 60 Units: Pulses/Rev

CP-267FI2 Pulses

Fregquency Input 2 Pulses (CP-267) is used to scale the Frequency Input 2 in EU’sand EU/Tm. Enter the number of
pulsesthat correspondsto the number of EU’sthat are entered in EU FI2 (CP-268).

MinimumValue: 1 Maximum Value: 999999
Default Value: 60 Units: Pulses

CP-268EU FI2

EU Frequency Input 2 (CP-268) is used to scale the Frequency Input 2 in EU’sand EU/Tm. Enter the number of EU's
that corresponds to the number of pulsesthat are entered in FI2 Pulses (CP-267).

Minimum Vaue: 0.0001 Maximum Value: 999999
Default Value: 1.0 Units: EU

CP-269FbSyncPolarity

Feedback Sync Polarity (CP-269) is a selection that determinesthe polarity trigger direction of the Feedback Sync
pulses. The Feedback Sync input can be programmed to trigger on signals going from alow to high voltage level
(positive going) or from ahigh to low voltage level (negative going).

2 =Falling edgetriggered (negative going)
1=Rising edgetriggered (positive going) (default)

MinimumValue: 1 Maximum Vaue: 2
Default Value: 1 Units: Coded

CP-270CO Mode

Control Output Mode (CP-270) affects the range of Control Output (CO_Sig) analog signal sent out to the drive.
3 =Unipolar Reversible

2 =Bipolar (default)
1 = Unipolar

(Continued)



Appendix C: Parameter Summary Numeric Quick Reference (continued)

MinimumVaue: 1 Maximum Vaue 3
Default Value: 2 Units: Coded

CP-271CO Max Volts

Control Output Maximum Volts (CP-271) setsthe upper limit on the voltage sent to the drive. Bipolar operation assumes
plus or minusthisvalue. It should be set equal, or lower, than the input specifications of the drive.

MinimumValue: 0.1 MaximumValue: 15
Default Value: 10.0 Units: Volts

CP-272CO PIrty

Control Output Polarity (CP-272) determines whether apositive, or negative, signal voltage will operatethedrivein the
forward direction, under the most basic normal operation.

2 = Negated (neg=fwd)
1 = Normal (pos=fwd) (default)

MinimumVaue: 1 Maximum Value: 2
Default Value: 1 Units: Coded

CP-273CO Offset

Control Output Offset (CP-273) adjusts for small variationsin the specifications of certain |C deviceson this particular
controller board. Usually avery small number, it serves to true up the O volts end point of the output voltage scale. Itis
preset at the factory, and should not need field adjustments.

MinimumValue: -1.00 MaximumVaue: 1
Default Value: 0.00 Units: Volts

CP-280A11 Mode

Analog Input 1 Mode (CP-280) identifies the mode of operation and the calibration that are used for the Auxiliary Board
Analog Input 1 signal.

2 = Current
1=Voltage (default)

MinimumVaue: 1 Maximum Value: 2
Default Value: 1 Units: Coded

CP-281A11 RA

Analog Input 1 Reference A (CP-281) isused to scaletheAuxiliary Board Analog Input 1in EU. Enter thevaluefor
reference point A that correspondsto the EU that are entered in EU@AI1 RA (CP-282).

MinimumVaue: -15.0 MaximumVaue: 25
Default Value: 0.0 Units: Voltsor milliamps

CP-282EU@AI1 RA

EU @Analog Input 1 ReferenceA (CP-282) isused to scaletheAuxiliary Board Analog Input 1in EU. Enter the number
(Continued)
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of EU for point A that correspondsto the reference value that isentered in Al1 RA (CP-281).

Minimum Vaue; -9999999 Maximum Vaue; 9999999
Default Value: 0.0 Units: EU

CP-283AI11 RB

Analog Input 1 Reference B (CP-283) isused to scalethe Auxiliary Board Analog Input 1in EU. Enter the valuefor
reference point B that correspondsto the EU'sthat are entered in EU@AI 1 RB (CP-284).

Minimum Vaue: -15.0 Maximum Value: 25
Default Value: 10.0 Units: Voltsor milliampere

CP-284EU@AIL1 RB

EU@Analog Input 1 Reference B (CP-284) isusedto scaletheAuxiliary Board Analg Input 1in EU. Enter the number of
EU’sfor point A that correspondsto the reference valuethat isentered in Al1 RB (CP-283).

Minimum Vaue; -9999999 Maximum Vaue; 9999999
Default Vaue: 100.0 Units: EU

CP-285A12 Mode

Analog Input 2 Mode (CP-285) identifies the mode of operation and the calibration that are used for the Auxiliary Board
Analog Input 2 signal.

2=Current
1=Voltage (default)

MinimumValue: 1 Maximum Vaue: 2
Default Value: 1 Units: Coded

CP-286AI12 RA

Analog Input 2 Reference A (CP-286) isused to scalethe Auxiliary Board Analog Input 2in EU. Enter the Analog Input
2 signal valuefor reference point A that correspondsto the EU that are entered in EU@AI2 RA (CP-287).

MinimumVaue: -15.0 Maximum Value: 25
Default Value: 0.0 Units: Voltsor milliamperes

CP-287TEU@AI2 RA

EU @Analog Input 2 ReferenceA (CP-287) isused to scalethe Auxiliary Board Analog Input 2in EU. Enter the number
of EU’sfor point A that correspondsto the reference valuethat isentered in Al2 RA (CP-286).

Minimum Vaue; -9999999 Maximum Vaue; 9999999
Default Value: 0.0 Units: EU
CP-288AI12 RB
(Continued)
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Analog Input 2 Reference B (CP-288) is used to scale the Auxiliary Board Analog Input 2in EU. Enter the Analog Input

2 signal valuefor reference point B that correspondsto the EU’sthat are entered in EU@A12 RB (CP-289).
MinimumVaue: -15.0 Maximum Vaue: 25
Default Value: 10.0 Units: Voltsor milliamps

CP-289EU@AI2 RB

EU at Analog Input 2 Reference B (CP-289) isused to scalethe Auxiliary Board Analog Input 2in EU. Enter the number

of EU for point B that correspondsto the reference value that isentered in Al2 RB (CP-288).

Minimum Value: -9999999 Maximum Vaue; 9999999
Default Vaue: 100.0 Units: EU

CP-290A0 Parameter
Analog Output Parameter (CP-290) identifiesthe Monitor or Control Parameter that isused for theAuxiliary Analog
Output. When the Analog Output Parameter (CP-290) isset to “0”, thevalue of AO DIRECT (CP-365) isused asthe
output.

Minimum Vaue: 0 Maximum Vaue: 429

Default Value: 31 Units: Parameter Code

NOTE: Thefollowing Monitor and Control Parametersare not available for the Analog Output Parameter (CP-290):

MP-17 ....... AnlgCal Ref A
MP-18........ AnlgCal Ref B

MP-22 .......... CO Max Bits
MP-23..... CODACRange
MP-24 ................. AOBits
MP-25.............. AO Signa
MP-26 ......cccovrerennns DI 7.0
MP-27 ....covevre DI 15.8
MP-29... KeyPad L ockout
MP-38.............. LdEU/Tm
MP-45.............. Cntrl Loop

CP290 ....... AQO Parameter

CP-291A0 Mode

Analog Output Mode (CP-291) identifies the mode of operation and calibration that are used for the Auxiliary Board
Analog Output signal.

(Continued)
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2 = Current
1=Voltage (default)

MinimumValue: 1 Maximum Vaue: 2
Default Value: 1 Units: Coded

CP-292A0 RA

Analog Output Reference A (CP-292) scal esthe Auxiliary Board Analog Output from the units of the selected parameter
to the units of the output, generally measured in volts or milliamps.

Minimum Vaue: -15.0 Maximum Vaue 20
Default Vaue: -10.0 Units: Voltsor Milliamps

CP-293Val@AO RA

Value @ Analog Output Reference A (CP-293) scalesthe Auxiliary Board Analog Output from the units of the selected
parameter to the units of the output; generally measured in volts or milliamps. Enter the parameter value that
correspondsto AO RA (CP-292).

Minimum Vaue; -9999999 Maximum Vaue; 9999999
Default Value: -2000 Units: Parameter Value

CP-294A0 RB

Analog Output Reference B (CP-294) scalesthe Auxiliary Board Anal og Output from the units of the selected parameter
to the units of the output; generally measured in volts or milliamps. Enter the parameter value that corresponds to
VAL@AORB (CP-295).

Minimum Vaue: -15.0 Maximum Vaue 20
Default Value: 10.0 Units: Voltsor Milliamps

CP-295Val@AO RB

Value at Analog Output Reference B (CP-295) scalesthe Auxiliary Board Analog Output from the units of the selected
parameter to the units of the output, (generally measured in volts or milliampere). Enter the parameter value that
correspondsto AO RB (CP-294).

Minimum Vaue; -9999999 Maximum Vaue; 9999999
Default Vaue: 2000 Units: Parameter Value

CP-300Ref Ramps

The acceleration rate for the application selected are determined by the Acl Tm RUN (CP-301) and the Ref Ramps (CP-
300). The deceleration rate (from afaster speed to aslower speed) for the application selected, are determined by the Dcl
TmRUN (CP-303) and the Ref Ramps (CP-300).

Minimum Vaue; 0.001 Maximum Vaue; 9999999
Default Value: 100 Units: EU/Tm
(Continued)
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CP-301Acl Tm RUN

Acceleration Time RUN (CP-301) isthetimethat it takesto accel erate from 0 to the Ref Ramps (CP-300). Timeis
consistant with Ref Ramps (CP-300) and Acl Rt RUN (CP-302).

MinimumVaue: 0.5 MaximumVaue: 3600
Default Vaue: 10.00 Units: Seconds

CP-302Acl Rt RUN

Acceleration Rate RUN (CP-302) isthe accel eration rate that the speed changes from 0 to the Ref Ramps (CP-300). Rate
isconsistant with Ref Ramps (CP-300) and Acl Tm RUN (CP-301).

MinimumValue: 0 Maximum Vaue; 9999999
Default Vaue: 10.00 Units; Web EU/Tm/Sec

CP-303Dcl Tm RUN

Deceleration Time RUN (CP-303) isthetimethat it takesto decel erate from Ref Ramps (CP-300) speedto 0. Timeis
consistant with Ref Ramps (CP-300) and Dcl Rt RUN (CP-304).

MinimumVaue: 0.5 Maximum Vaue: 3600
Default Vaue: 10.00 Units: Seconds

CP-304Dcl Rt RUN

Deceleration Rate RUN (CP-304) isthe decel eration rate that the speed changes from Ref Ramps (CP-300) speed to 0,
whileoperating inApp Select (CP-202) 1, 2, 4 or 5. Rateisconsistant with Ref Ramps (CP-300) and Dcl Tm RUN (CP-
303).

MinimumValue: 0 Maximum Vaue; 9999999
Default Vaue: 10.00 Units; Web EU/Tm/Sec

CP-305 Ramp Thd

When the difference between the Scal edRef (M P-30) and the RampedRef (M P-31) isgreater than Ramp Thd (CP-

305), theramp will work normally. When the difference between the ScaledRef (M P-30) and the RampedRef (MP-31) is
less than or equal to Ramp Thd (CP-305), the ramp will be bypassed. This avoids ramp delays for small speed changes
but still allowsaramp for large speed or for large Master SP (CP-210) changes.

MinimumValue: 0 Maximum Value: 999999
Default Value: 1.0 Units: EU/Tm

CP-310Dcl Tm RStp

Deceleration Time R-Stop (CP-310) isthetime, in seconds, that it takesto decel erate from the Ref Ramps (CP-300) speed
to 0, during R-Stop.

MinimumVaue: 0.5 Maximum Vaue: 3600

Default Value: 10.00 Units. Seconds
(Continued)
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CP-311Dcl Rt RSp
Deceleration Rate R-Stop (CP-311) isthe decel eration rate that i s used for R-Stop.

MinimumValue: 0 Maximum Vaue; 9999999
Default Vaue: 10.00 Units; Web EU/Tm/Sec

CP-312Dcl Tm HSp

Deceleration Time H-Stop (CP-312) isthetime, in seconds, that it takesto decel erate from the Ref Ramps (CP-300) speed
to 0, during H-Stop.

MinimumValue: 0.5 Maximum Va ue: 3600
Default Vaue: 10.00 Units: Seconds

CP-313Dcl Rt HSp
Deceleration Rate H-Stop (CP-313) isthe decel eration rate that is used for H-Stop.

MinimumValue: 0 Maximum Vaue; 9999999
Default Vaue: 10.00 Units; Web EU/Tm/Sec

CP-320Kp VL

Kp Velocity Loop (CP-320) isthe proportional gain constant for the PID velocity loop. Anincreasein Kp VL (CP-320)
creates a quicker response and asmaller error. However, avaluethat istoo largewill cause instability. 1f theintegral
termisused, (i.e., Ki VL not equal to zero) then anonzero Kp VL can actually improve the loop response and decrease
the overshoot to some extent.

MinimumValue: 0 MaximumValue: 200
Default Value: 100 Units: Constant

CP-321Ki VL

Ki Velocity Loop (CP-321) istheintegral constant for the PID loop. Integral action providesfor zero steady state error.
Increase Ki VL (CP-321) for afaster convergenceto zero error. However, avaluethat istoo largewill causeinstability.

MinimumValue: 0 MaximumValue: 200
Default Value: 60 Units: Constant

CP-322Kd VL

Kd Velocity Loop (CP-322) isthe derivative constant for the PID loop. Derivative action attempts to damp out
overshoot. Itseffect ishighly dependent on Kp VL and Ki VL, but, generally, too large a value causes instability.

MinimumValue: 0 MaximumValue: 200
Default Value: 120 Units: Constant

CP-323DerivThd VL
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Derivative Threshold Vel ocity Loop (CP-323) isthe minimum speed error that isrequired beforethe derivativetermin the
PID velocity algorithm gainsinfluence. Increasethe DerivThd VL (CP-323) to prevent the derivative term from acting on
signal noise.

MinimumValue: 0 Maximum Value: 99999
Default Value: 5 Units: EU/Tm

CP-325Kp PL

Kp PL (CP-325) isthe proportional gain constant for the PID positionloop. Increasing Kp PL (CP-325) will havea
quicker the response and a smaller position error. However, avaluethat istoo large could result in overshoot and
instability. You can eliminate most or all of the error in the position loop with the proportional term (Kp PL). Usean
integral only if Kp PL (CP-325) alone can not eliminate the error to your specification.

MinimumValue: 0 MaximumValue: 200
Default Value: 130 Units: Constant

CP-326Ki PL

Ki PL (CP-326) istheintegral constant for the PID position loop. Integral action providesfor zero steady state error.
Increase Ki PL (CP-326) for afaster convergenceto zero error. However, avaluethat istoo largewill causeinstability.
UseKi PL (CP-326) first to eliminate the error to your specification. If this produces unacceptable results, then decrease
Kp PL (CP-325) and introducetheintegral by gradually increasing Ki PL (CP-326).

MinimumValue: 0 MaximumValue: 200
Default Value: 120 Units: Constant

CP-327Kd PL

Kd PL (CP-327) isthe derivative constant for the PID position loop. Derivative action damps out overshoots, however,
itseffectislimited and ishighly dependent on Kp PL (CP- 325), Ki PL (CP- 326) and the given processdynamics. A
value that is too large can cause instability.

MinimumValue: 0 MaximumValue: 200
Default Value: 60 Units: Constant

CP-328DerivThd PL

Derivative Threshold PL (CP-328) isthe minimum speed error that isrequired beforethe derivativetermin the PID
algorithm gainsinfluence. Increasethe DerivThd PL (CP-328) to prevent the derivative term from acting on signal noise.

MinimumValue: 0 MaximumValue: 99999
Default Value: 0.5 Units: EU

CP-329Max Fb

Maximum Feedback (CP-329) and CO Max Volts (CP-271) are used to cal cul ate arough approximation for Kff (MP-48).
When anew Max FB (CP-329) valueisentered, then Kff reflectsanew valuealso.

MinimumVaue: 0.1 Maximum Value: 130000
Default Vaue: 2000 Units: EU/Tm

CP-330Max Spd Lmt
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The Maximum Speed Limit (CP-330) isthe maximum positive and negative limit applied to the ScaledRef (MP-30) while
operating in“Run” mode.

MinimumValue: 0 Maximum Vaue; 9999999
Default Vaue: 5000 Units: EU/Tm

CP-331Min Spd L mt

TheMinimum Speed Limit (CP-331) isthe minimum positive and negative limit applied to the ScaledRef (MP-30) while
operating in “Run” mode. Theramp acceleratesto the Min Spd Lmt (CP-331) if thereference speed islessthan the
Min Spd Lmt (CP-331).

MinimumValue: 0 Maximum Vaue; 9999999
Default Value: 0 Units: EU/Tm

CP-332Zero Speed

When the magnitude of the Fb EU/Tm (MP-06) islessthan or equal to Zero Speed (CP-332), the Fb @ 0Spd bit (54) in
thePLCissetto“1”. Thisvalue, aswell asthe PLC Fb @ 0Spd bit condition, is used in other transparent internal
calculations that are based on feedback information.

MinimumValue: 0 Maximum Value: 100000
Default Value: 5.00 Units: EU/Tm

CP-333Trim Authority
Thetrim contribution to the DAC output islimited to positive and negative Trim Authority (CP-333).

MinimumValue: 1 MaximumValue: 100
Default Vaue: 100.0 Units: Percent

CP-334Integral Limit

Theintegral contribution to thetrimtermislimited to the positive and negative Integral Limit (CP-334). Integral Limit
(CP-334) can decrease the effects of integral windup or it can limit the maximum effect of theintegral term.

MinimumValue: 1 MaximumValue: 100
Default Vaue: 100.0 Units: Percent

CP-335LdSyncBand

Lead Sync Band (CP-335) setsa“dead-band” around the sync-mark position to allow for irregular sync marks. If the
actual sync pulse occursinside this “dead-band”, the CX-1200 will presume an “in-sync” status, and therefore make no
sync-correction. A sync correction will be made if the sync pulse occurs outside this band. The band is defined as +
the value entered.

MinimumValue: 0 Maximum Vaue; 9999999
Default Value: 0.0 Units: EU

CP-336FbSyncBand
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Feedback Sync Band (CP-336) setsa*“ dead-band” around the sync-mark position to allow for irregular sync marks. If
the actual sync pulse occursinside this“dead-band”, the CX-1200 will presume an “in-sync” status, and therefore make
no sync-correction. A sync correction will be made if the sync pulse occurs outside this band. The band is defined as
+ the value entered.

MinimumValue: 0 Maximum Vaue; 9999999
Default Value: 0.0 Units: EU

CP-337InPosnBand

In Position Band (CP-337) setsalimit on the magnitude of the PosnErr (M P-33) allowed before the CX-1200 will usethe
Sync Logic (CP-204) setting to resolve the position error. |f the magnitude of the Position Error is greater thanthe In
Position Band value the CX-1200 will follow the Sync L ogic setting to resol ve the position error.

Minimum Vaue: 0.01 Maximum Vaue; 9999999
Default Value: 1 Units: EU

CP-340LdSnsrDist
L ead Sensor Distance (CP-340) may be used to inform the CX-1200 of the distance from the critical contact point to the
Lead Sync sensor. Applied to the lead position only during sync pulse acceptance into the control algorithm.

Minimum Value: -999999 Maximum Vaue; 9999999
Default Value: 0 Units: EU

CP-341LdSnsrOfst

Lead Sensor Offset (CP-341) may be used to set a distance offset to the lead position. This offset becomes effective
immediately upon entry. Valuesentered will rollover at ajob size, or beresolved to bewithinajob size.

Minimum Value: -999999 Maximum Vaue; 9999999
Default Value: 0.00 Units: EU

CP-347TrendJSChg%

Trend Job Size Change % (CP-347) setsalimit for the maximum allowabl e change to the L ead and Follower Job Size
Average values (MP-14, MP-24) that will be accepted by the CX-1200 control algorithm. Thislimit isapplied to each job
size average independently before they are used by the CX-1200 control |oop.

MinimumValue: 0 MaximumValue: 100
Default Value: 10 Units: Percent

CP-348NonSyncErrRecEn

NonSync Error Recovery Enable(CP-348) may be used to enable or disable position error recovery upon transition into
RUN state when Sync Mode (CP-203) is set for non-Sync. If disabled the CX-1200 will perform aposition reset,

(Continued)
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resolving the position error to zero, upon entry into RUN state when in non-Sync follower mode.

1= Enabled (position error will be recovered)
0 = OFF = Disabled (default)

MinimumValue: 0 Maximum Vaue: 1
Default Value: 0 Units: Coded

CP-350FbSnsrDist

Follower Sensor Distance (CP-350) may be used to inform the CX-1200 of the distance from the critical contact point to
the Follower Sync sensor. Applied to the follower position only during sync pulse acceptance into the control
algorithm.

Minimum Value: -999999 Maximum Value: 9999999

Default Value: 0 Units: EU

CP-351FbSnsr Ofst

Follower Sensor Offset (CP-351) may be used to set a distance offset to the follower position. This offset becomes
effectiveimmediately upon entry. Values entered will rollover at ajob size, or beresolved to bewithinajob size.

Minimum Value: -999999 Maximum Vaue; 9999999
Default Value: 0.00 Units: EU

CP-356 PhaseSour ce

Phase Source (CP-356) identifies the source of the Non-Sync Phase, which may be used to set a distance offset to the
non-sync follower position. Phase Sources are:

3 =Anaog Input 2
2 =Anaog Input 1
1 = NonSyncPhase (CP-357) (default)

MinimumValue: 1 Maximum Vaue: 3
Default Value: 1 Units: Coded

CP-357NonSyncPhase

Non-Sync Phase (CP-357) may be used to set a distance offset to the non-sync follower position. This phase offset
becomes effective immediately upon entry.

Minimum Value: -999999 Maximum Vaue; 9999999
Default Value: 0.00 Units: EU
(Continued)



Appendix C: Parameter Summary Numeric Quick Reference (continued)

CP-360Loop Update

L oop Update (CP-360) isthetimeinterval between the Control Output (CO_Sig) calculations. Thisinterval setsthe
sampling rate of the PID control loop.

3 =100 mSec Update
2 =10 mSec Update
1=1mSec Update (default)

MinimumValue: 1 Maximum Vaue: 3
Default Value: 1 Units: Coded

CP-361Sig Fltr Sel

Signal Filter Select (CP-361) selectsthe signal to route through alow passfilter. The effect isvisible on the speed value.

Only onefilter routineis available, and should be used on the most erratic input signal. While the damped signal will
permit smoother control action, note that it will introduce asmall delay in responseto the original signal variations.

4=AnaogIn2

3 = Frequency In 2
2=Anaoginl

1= Frequency In 1

0 = Not Used (default)

MinimumValue: 0 Maximum Vaue: 4
Default Value: 0 Units: Coded

CP-362SigFltr TmConst
Signal Filter Time Constant (CP-362) setsthetime constant in millisecondsfor the signal filter.

MinimumValue: 2 MaximumValue: 500
Default Value: 10 Units: Milliseconds

CP-363K ffAdjUpdt

Kff Adjust Update (CP-363) setsthe sampling period for the Kff calculation whenitisenabled. KffAdjUpdt (CP-363) is
thetimeinterval between each new Kff calculation and the automatic store to the Kff parameters depending on whether
Kff Auto En (CP-364) isenabled.

6 = 10 Min Update

5 =1 Min Update

4 =10 Sec Update

3 =1 Sec Update (default)
2 =500 mSec Update

1 =250 mSec Update

MinimumValue: 1 Maximum Vaue: 6
Default Value: 3 Units: Coded
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CP-364Kff Auto En

Kff Automatic Enable (CP-364) enablesthe CX-1200 automatic adjustment of Kff (MP-48) at the specified KffAdjUpdt
(CP-363) interval in RUN with theloop closed.

1=ON = Enabled
0 = OFF = Disabled (default)

MinimumValue: 0 Maximum Vaue: 1
Default Value: 0 Units: Coded

CP-367LgErrThid

Large Error Threshold (CP-367) setsathreshold for the magnitude of Posn Err (MP-33) allowed before the CX-1200 will
utilizeitsspecial ‘ Large Position Error Correction’ algorithm. The CX-1200 will enter the LPECA when the magnitude of
the position error isgreater than the value entered for LgErrThid (CP-367). The CX-1200 will returnto itsnormal position
loop when the magnitude of the position error islessthan or equal to 1/4 the value entered for LgErr Thid (CP-367).

MinimumValue: 0 Maximum Value: 999999
Default Value: 999999 Units: EU

CP-368LgErrGain

Large Error Gain (CP-368) setstherate of position error recovery whilethe CX-1200is utilizing the‘ Large Position Error
Correction’ algorithm. Larger gainwill result infaster recovery.

MinimumValue: 1 MaximumVaue: 100
Default Value: 20 Units: %/Sec

CP-3690ver SpdAllow

Over Speed Allowance (CP-369) setsalimit for the maximum speed ratio allowed while the CX-1200 isrecovering
position error using the ‘ Large Position Error Correction’” algorithm. Thislimits how much faster than thelead, the
follower isallowed to go. Example: avalue of 50% would allow the follower to go 1.5 timesthe lead speed in order to
recover the position error.

MinimumValue: 1 MaximumValue: 100
Default Value: 50 Units: %

CP-370Min Fb Alm

Minimum Feedback Alarm (CP-370) signals an under-speed condition. When the magnitude of the Fb EU/Tm (MP-06) is
lessthan or equal to MinFb Alm (CP-370), then the LoSpdAIm bit (28) inthe PLCissetto“1”. You can output thisalarm
for indication or action, or you can usethealarmlogically inthe PLC.

MinimumValue: 0 Maximum Vaue; 9999999
Default Value: 0 Units: EU/Tm
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CP-371Max Fb Alm

Maximum Feedback Alarm (CP-371) signalsan over-speed condition. When the magnitude of the Fb EU/Tm (MP-39) is
greater than or equal to Max Fb Alm (CP-371), then the MaxFb Spd hit (55) inthe PLCissetto“1”. You can output this
alarm for indication or action, or you can usethealarmlogically inthe PLC.

MinimumValue: 0 Maximum Vaue; 9999999
Default Vaue: 2000 Units: EU/Tm

CP-372Max Acl/Dcl

When either the feedback acceleration or the deceleration isgreater than or equal to Maximum Accel/Decel (CP-372),
then the MaxAclDcl bit (56) inthePLCissetto“1” . You can output thisalarm for indication or action, or you can use
thealarmlogically inthe PLC.

MinimumValue: 0 Maximum Vaue; 9999999
Default Vaue: 2000 Units: EU/Sec?

CP-373NO Resp Time

When the CO_Sig output signal isgreater than 1/16 CO Max Volts (CP-271) and the Fb EU/Tm (MP-06) islessthan Zero
Speed (CP-332) for longer than the No Response Time (CP-373), then the DrvNoRsp bit (57) issetto“1”. If this
scenario occurs, it is generally an indication that the feedback has been lost. It can also indicate that the drive is not
enabled (or faulted out), that the CO_Sig output signal is not getting to the drive or that there may be a physical
obstruction preventing motion.

Minimum Vaue: 0.010 Maximum Value: 600
Default Vaue: 1.000 Units: Seconds

CP-374Posn Alarm

Position Alarm (CP-374) setsathreshold for the magnitude of position error above which the Position Alarm PLC bitis
set = 1. In other words...if the magnitude of PosErr (CP-33) isgreater than or equal to the value set for Posn Alarm (CP-
374), then the Position Alarm PL C bit (65) will be set.

Minimum Vaue: 0.001 Maximum Vaue; 9999999
Default Value; 999999 Units: EU/Tm
(Continued)
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CP-375Sd Alm Msk

The Standard Alarm Mask (CP-375) allows you to mask out specific alarms so that they will not causethe* Alm'’ indicator
to flash (in the lower left-hand corner of the CX-1200 screen) by entering a“0” in the corresponding bit position (see
figure below). You can also activate any of these alarm conditions by entering a“1” in the corresponding bit position.

Z Drive No Resp
Fb@Matz
CO_Sig@Max
N

{ ot In Use
Not In Use

Not In Use
Not In Use
MaxSpdLmt
Minimum Vaue: 00000000 Maximum Vaue: 11111111
Default Value: 00000000 Units: Coded

CP-376 CustAlm Msk

Custom Alarm Mask (CP-376) allows you to mask out the compare results so that they will not causethe * Alm’ indicator
to flash (in the lower left-hand corner of the CX-1200 screen) by entering a“0” in the corresponding bit position (see
figure below). You can also activate any of these compare conditions by entering a“1” in the corresponding bit
position.

Z Cmprl Out
Cmpr2 Out

Cmpr3 Out
Cmpr4 Out
Cmprl Out (Not)
Cmpr2 Out (Not)
Cmpr3 Out (Not)
Cmpr4 Out (Not)

Minimum Vaue: 00000000 Maximum Vaue 11111111
Default Value: 00000000 Units: Coded
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CP-380CmprlParm

Enter aMonitor Parameter codein Compare 1 Parameter (CP-380) that will act onthevaluein Cmprl Val (CP-388), by
using the comparison type that you entered in Cmpl Type (CP-384). If the comparison that is established by these three
parametersis“true’, thenthe PLC setsthe Cmprl Out bit (60) inthe PLC to“1”, which can be used to trigger a user

defined indicator.

MinimumValue: 1
Default Value: 32 (VelError)

MaximumValue: 199
Units; Parameter Code

NOTE: Thefollowing Monitor Parametersare not availablefor the Cmprl Parm (CP-380), Cmpr2 Parm (CP-381), Cmpr3
Parm (CP-382) or Cmpr4 Parm (CP-383):

MP-12 LdJobSpcVar
MP-23 FbJbSzAvg
MP-49 Cntrl Loop
MP-54 Std Alarms
MP-90 SerCom Char In
MP-95 SRAM Test
MP-98 RELEASE
MP-101 DI 15..8
MP-108 PLC Mon 1 Va
MP-111 PLC 23-16
MP-114 PLC 47-40
MP-117 PLC 71-64
MP-120 PLC 95-88
MP-123 PLC 123-116
MP-126 PLC 147-140
MP-129 PLC 171-164
MP-132 PLC 195-188
MP-135 PLC 219-212
MP-152 Device Alms
MP-157 WatchDogCntr
MP-169 AnlgCal Ref B

CP-381Cmpr2Parm

MP-13 LdJbSzAvg
MP-41 ScaleFactor
MP-52 InvalidBlks
MP-55 Custom Alms
MP-91 SerCom Errs
MP-96 NV RAM Test
MP-99 REVISION
MP-102 DO 7..0
MP-109 PLC Mon 2 Val
MP-112 PLC 31-24
MP-115 PLC 55-48
MP-118 PLC 79-72
MP-121 PLC 107-100
MP-124 PLC 131-124
MP-127 PLC 155-148
MP-130 PLC 179-172
MP-133 PLC 203-196
MP-150 Last Reset
MP-153 PC at Intrpt
MP-158 MisclntrptCntr
MP-184 LdJSVarCnt

MP-22 FbJobSpcVar
MP-42 ActScaleFactor
MP-53 Misc Status
MP-56 Misc Alarms
MP-94 ROM Test
MP-97 MODEL #
MP-100 DI 7..0
MP-103 KeyPad L ockout
MP-110 PLC 15-8
MP-113 PLC 39-32
MP-116 PLC 63-56
MP-119 PLC 87-80
MP-122 PLC 115-108
MP-125 PLC 139-132
MP-128 PLC 163-156
MP-131 PLC 187-180
MP-134 PLC 211-204
MP-151 Misc Intrpt
MP-156 Mem Err Cntr
MP-168 AnlgCal Ref A
MP-194 FbJSVarCnt

Enter aMonitor Parameter codein Compare 2 Parameter (CP-381) that will act onthevaluein Cmpr2 Val (CP-389), by
using the comparison type that you entered in Cmp2 Type (CP-385). If the comparison that is established by these three
parametersis“true’, then the PLC setsthe Cmpr2 Out bit (61) inthe PLC to“1”, which can be used to trigger a user

defined indicator.

MinimumVaue: 1
Default Value: 33 (PosnErr)

NOTE: Refertothe"NOTE" in CP-380.

CP-382Cmpr3Parm

MaximumValue: 199
Units: Parameter Code

Enter aMonitor Parameter in Compare 3 Parameter (CP-382) that will act onthevaluein Cmpr3 Val (CP-390), by using the
comparison type that you entered in Cmp3 Type (CP-386). |f the comparison that is established by these three
parametersis“true’, then the PLC setsthe Cmpr3 Out bit (62) inthe PLC to“1” , which can be used to trigger a user

defined indicator.

MinimumValue: 1
Default Vaue: 37 (CO Volts)

MaximumValue: 199
Units: Parameter Code

NOTE: Refertothe"NOTE" in CP-380.
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CP-383Cmpr4 Parm

Enter aMonitor Parameter in Compare 4 Parameter (CP-382) that will act onthe valuein Cmpr4 Val (CP-391), by using the
comparison type that you entered in Cmpr4 Type (CP-387). If the comparison that is established by these three
parametersis“true”, then the PLC setsthe Cmpr4 Out bit (63) in the PLC Programming screento “1”, which can be used
to trigger auser defined indicator.

MinimumValue: 1 MaximumValue: 199
Default Value: 36 (Trim Out) Units. Parameter Code

NOTE: Refertothe"NOTE" in CP-380.
CP-384Cmprl Type

Use Cmprl Type (CP-384) to establish the type of comparison (seelist below) that will compare the Monitor Parameter
that you entered in Cmpr1 Parm (CP-380) to the value that you entered in Cmpr1 Val (CP-388). If yourequirea
comparison that is not listed, then set the Cmpr1 Out bit inthe PLC to “Ld Not”. This programs the comparison type to

become a“Not” statement For example, to program “Magnitude Less Than” (<) use“NOT” Magnitude greater than or
equal to (>=).

6="mag=" if Magnitude of parm selected by Cmprl Parm=CmprlVal, Cmprl Out=1
5="mag>=" if Magnitude of parm selected by Cmprl Parm >=CmprlVa,CmprlOut=1
4="mag>" if Magnitude of parm selected by Cmprl Parm > CmprlVal, CmprlOut=1

3='Z if value of parm selected by Cmprl Parm = CmprlVal, CmprlOut=1

2=">= if value of parm selected by Cmpr1 Parm >= CmprlVal, CmprlOut=1

1="> if value of parm selected by Cmprl Parm > CmprlVal, Cmprl Out =1
Minimum Vaue: 1 Maximum Value: 6
Default Value: 4 Units: Coded

CP-385Cmpr2 Type

Use Cmpr2 Type (CP-385) to establish thetype of comparison (seelist below) that will compare the Monitor Parameter
that you entered in Cmpr2 Parm, (CP-381) to the value that you entered in Cmpr2 Val (CP-389). If you requirea
comparison that is not listed, then set the Cmpr2 Out bitinthe PLC to “Ld Not”. This programs the comparison typeto

become a“Not” statement For example, to program “Magnitude Less Than” (<) use“NOT " Magnitude greater than or
equal to (>=).

6="mag=" if Magnitude of parm selected by Cmpr2 Parm) = Cmpr2Val, Cmpr2 Out =1
5="mag>=" if Magnitude of parm selected by Cmpr2 Parm) >= Cmpr2 Val, Cmpr2 Out = 1
4="mag>" if Magnitude of parm selected by Cmpr2 Parm) > Cmpr2Val, Cmpr2 Out = 1

3='= if value of parm selected by Cmpr2 Parm) = Cmpr2 Val, Cmpr2 Out = 1
2="'>= if value of parm selected by Cmpr2 Parm) >= Cmpr2 Val, Cmpr2 Out =1
1="> if value of parm selected by Cmpr2 Parm) > Cmpr2 Val, Cmpr2 Out = 1
Minimum Vaue: 1 Maximum Value: 6
Default Value: 4 Units: Coded
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CP-386Cmpr3 Type

Use Cmpr3 Type (CP-386) to establish the type of comparison (seelist below) that will compare the Monitor Parameter
that you entered in Cmpr3 Parm (CP-382) to the value that you entered in Cmpr3 Val (CP-390). If yourequirea
comparison that is not listed, then set the Cmpr3 Out bit inthe PLC to “Ld Not”. This programs the comparison type to

becomea“Not” statement For example, to program “Magnitude Less Than” (<) use“NOT” Magnitude greater than or
equal to(>=).

6="mag=" if Magnitude of parm selected by Cmpr3 Parm) = Cmpr3Val, Cmpr3Out =1
5='mag>=" if Magnitude of parm selected by Cmpr3 Parm) >= Cmpr3Val, Cmpr3 Out =1
4="mag>" if Magnitude of parm selected by Cmpr3 Parm) > Cmpr3Val, Cmpr3Out =1

3='= if value of parm selected by Cmpr3 Parm) = Cmpr3Val, Cmpr3Out =1
2="'>= if value of parm selected by Cmpr3 Parm) >= Cmpr3 Val, Cmpr3 Out =1
1="> if value of parm selected by Cmpr3 Parm) > Cmpr3 Val, Cmpr3Out =1
Minimum Vaue: 1 Maximum Vaue: 6
Default Vaue: 4 Units: Coded

CP-387Cmpr4 Type

Use Cmpr4 Type (CP-387) to establish the type of comparison (seelist below) that will compare the Monitor Parameter
that you entered in Cmpr4 Parm (CP-383) to the value that you entered in Cmpr4 Val (CP-391). If you requirea
comparison that is not listed, then set the Cmpr4 Out bit inthe PLC to “Ld Not”. This programs the comparison typeto

becomea“Not” statement For example, to program “Magnitude Less Then” (<) use “NOT " Magnitude greater than
or equal to (>=).

6="mag=" if Magnitude of parm selected by Cmpr4 Parm) = Cmpr4 Val, Cmpr4 Out =1
5='mag>=" if Magnitude of parm selected by Cmpr4 Parm) >= Cmpr4 Val, Cmpr4 Out =1
4="mag>" if Magnitude of parm selected by Cmpr4 Parm) > Cmpr4 Val, Cmpr4 Out =1

3='= if value of parm selected by Cmpr4 Parm) = Cmpr4 Val, Cmpr4 Out =1
2="'>= if value of parm selected by Cmpr4 Parm) >= Cmpr4 Val, Cmpr4 Out =1
1="> if value of parm selected by Cmpr4 Parm) > Cmpr4 Val, Cmpr4 Out = 1
Minimum Vaue: 1 Maximum Vaue: 6
Default Value: 5 Units: Coded

CP-388CmprlVal

Enter avaluein Cmprl Val (CP-388) that will be compared to the Monitor Parameter in Cmprl Parm (CP-380), using the

comparison type that you entered in Cmprl Type (CP-384). If the comparison that is established by these three
parametersis“true’, thenthe PLC setsthe Cmprl Out bit (60) inthePLCto“1” .

Minimum Vaue; -9999999 Maximum Vaue: 9999999
Default Value: 2000 Units: same as the selected MP

CP-389Cmpr2Val

Enter avaluein Cmpr2 Val (CP-389) that will compared to the Monitor Parameter in Cmpr2 Parm (CP-381), usingthe
comparison type that you entered in Cmpr2 Type (CP-385). If the comparison that is established by these three
parametersis“true’, thenthe PLC setsthe Cmpr2 Out bit (61) inthe PLC screento“1”.

Minimum Vaue; -9999999 Maximum Vaue: 9999999
Default Value: 200 Units: same as the selected MP

(Continued)
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CP-390Cmpr3Val

Enter avaluein Cmpr3 Val (CP-390) that will be compared to the Monitor Parameter in Cmpr3 Parm (CP-382), using the
comparison type that you entered in Cmpr3 Type (CP-386). If the comparison that is established by these three
parametersis“true’, then the PL C setsthe Cmpr3 Out bit (62) inthe PLCto“1”.

Minimum Vaue; -9999999 Maximum Vaue; 9999999
Default Value: 200 Units: same as the selected MP

CP-391Cmpr4 Val

Enter avaluein Cmpr4 Val (CP-391) that will be compared to the Monitor Parameter in Cmpr4 Parm (CP-383), using the
boundary type that you entered in Cmpr4 Type (CP-387). If the comparison that is established by these three
parametersis“true’, then the PLC setsthe Cmpr4 Out bit (63) inthePLCto“1” .

Minimum Vaue; -9999999 Maximum Vaue; 9999999
Default Value: 72 Units: same as the selected Monitor Parameter

CP-396 Copy Source 1

Copy Source 1 (CP-396) identifiesthe CP or MPwhosevalueis copied to Copy Dest 1 (CP-397) whena0to 1 transition
occursinthe Data Copy 1 PLC bit (160).

MinimumValue: 1 MaximumValue: 667
Default Value: 230 Units: CPor MP

CP-397 Copy Dest 1

Copy Dest 1 (CP-397) identifiesthe CP that takes on the value of the CP or MPidentified by Copy Source 1 (CP-396)
when a0to 1 transition occursinthe Data Copy 1 PLC bit (160).

Minimum Vaue: 201 MaximumValue: 667
Default Value: 230 Units: CPor MP

CP-398 Copy Source 2

Copy Source 2 (CP-398) identifiesthe CP or MPwhosevalueis copied to Copy Dest 2 (CP-399) when a0to 1 transition
occursinthe Data Copy 2 PLC bit (161).

MinimumValue: 1 MaximumValue: 667
Default Value: 235 Units: CPor MP

CP-399 Copy Dest 2

Copy Dest 2 (CP-399) identifiesthe CPthat takes on the value of the CP or MPidentified by Copy Source 2 (CP- 398)
when a0to 1 transition occursinthe Data Copy 2 PLC bit (161).

Minimum Vaue: 201 MaximumValue: 667
Default Value: 235 Units: CPor MP

(Continued)
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CP-400Rmt Scroll

In Remote Scroll (CP-400), enter the number of the Control Parameter that you want the Remote Scroll Up PL C bit (168) or
the Remote Scroll Dn PL C bit (169) to increment or decrement by 1 |east significant digit, at the Rmt Scroll Rate (CP-401).
To disablethefunction, set Rmt Scroll (CP-400) to“0” .

MinimumValue: 0 MaximumValue: 449
Default Value: 351 Units: Parameter CP

CP-401Rmt Scroll Rate

Remote Scroll Rate (CP-401) isthe number of times per second, that the Control Parameter that you entered in Rmt Scroll
(CP-400) iseither incremented or decremented by 1 least significant digit , when the Remote Scroll Up PLC bit (168) or
the Remote Scroll Dn PLC hit (169) isactive.

MinimumValue: 1 MaximumValue: 100
Default Value: 10 Units: Increments/Decrements

CP-402DI 1 Shot

Usethe Digital Input 1 Shot (CP-402) to create a one scan pulse (one-shot) as the result of a high-to-low (open-to-
closed) transition on any or all of the PLC dedicated inputs. To generate a 1-scan pulse for an inactive high to an active
low transition, enter a“1” inthebit location of corresponding digital input. Inthe example below, the “1” has been
entered in Digital Input 9.

Z Z Digital Input 8
Digital Input 9

Digital Input 10
Digital Input 11
Digital Input 12
Digital Input 13
Digital Input 14
Digital Input 15

Minimum Vaue: 00000000 Maximum Vaue 11111111
Default Value: 00000000 Units: Coded
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CP-403DI Set

Digital Input Set (CP-403) simulatesan“ACTIVE" conditionon any or all of the PL C dedicated Digital Inputs (DI 15-8).
DI Set (CP-403) islogically OR’ ed with the actual DI 15..8 (MP-101) bitsto form the PLC 15-8 (MP-110) bits. The PLC 15-
8 (MP-110) bitsareused by the PL C logic. Thevalue of DI Set (CP-403) will not effect the actual DI 15..8 (MP-101) value,
rather, DI 15..8 (MP-101) reflectsthe present status of the actual inputs. Enter a“1” in abit location to simulate an
active condition on the corresponding input. DI 15 to DI 8 get mapped into Bit 7 to Bit 0. Refer to the graphic below.

Z Z DI-8/Batch RST Cntrl
DI-9/Position Reset

DI-10/Re-Learn
DI-11/Phase Advance
DI-12/Phase Retard
DI-13/Block Select A
DI-14/Sync Disable
DI-15/0Open Loop

Minimum Vaue: 00000000 Maximum Vaue: 11111111
Default Value: 00000000 Units: Coded

CP-405PLC Monitor 1

PLC Monitor 1 (CP-405) determineswhich PLC bit will be monitoredin PLC Mon 1Val (MP-108). ThePLC Mon 1 Val
(MP-108) displaysthe name of the bit rather than “PLC Mon 1 Val”. To select aPL C bit to monitor, enter the number of
the bit or by use the Scroll keys (* or v) to scroll through the list. This bit can be monitored in any screen when the code
select linesettoPLC Mon 1Va (MP-108).

MinimumValue: 0 MaximumValue: 223
Default Value: 12 Units: PLC Bits
(Continued)
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CP-406PLC Monitor 2

PLC Monitor 2 (CP-406) determineswhich PLC bit will be monitoredin PLC Mon 2 Val (MP-109). ThePLC Mon2Val
(MP-109) displaysthe name of the bit rather than “PLC Mon 2 Val”. To select aPLC bit to monitor, enter the number of
the bit or by use the Scroll keys (* or v) to scroll through the list. This bit can be monitored in any screen when the
codeselect linesetto PLC Mon 2 Val (MP-109).

MinimumValue: 0 MaximumValue: 223
Default Value: 13 Units: PLC Bits

CP-407PLC Bit Set

PL C Bit Set (CP-407) forcesaPLC bitto besetto“1”. Enter the number of the bit that you wantto setto“1”. PLC Bit
Set (CP-407) tests your PL C program rather than commanding adirect operation. Thebitisset prior to the PLC program
execution but after all the inputs, comparisons, timers and counters have had their status bits set up. However, the PLC
could clear this bit and unpredictable results can occur. Do not attempt to set a PLC bit that is controlled by an OUT
instruction in the PLC program. If you need to force an output, use Diag DO in the diagnostics screen.

MinimumValue: 0 MaximumValue: 223
Default Value: 3 Units: PLCBits

CP-408PLC Bit Clear

PL C Bit Clear (CP-408) forcesaPLC hit to bereset to “0”. Enter the number of the bit that you want to clear. PLC Bit
Clear (CP-408) testsyour PLC program rather than commanding adirect operation. Thebitiscleared prior tothe PLC
program execution but after all the inputs, comparisons, timers and counters have set up their status bits. However, the
PL C could set this bit and unpredictable results can occur. Do not attempt to clear aPLC bit that is controlled by an
OUT instruction inthe PLC program. If you need to force an output, use Diag DO in the DIG I/O Test diagnostics
screen.

MinimumValue: 0 MaximumValue: 223
Default Value: 2 Units: PLCBits

CP-410Tmr1 Delay

Timer 1 Delay (CP-410) isthetime, in seconds, from which Timer 1 becomes enabled (Tmr1 En bit going from 0to 1) until
the Tmrl Out bit (24) inthe PLC isactivated = 1. Whenthe Tmrl En bit (124) returnsto“0”, the Tmrl Out bit (24) is
reset to “0” and the delay-timeisreset to “0”.

MinimumValue: 0 Maximum Vaue: 86400
Default Vaue: 1.000 Units: Seconds

CP-411Tmrlon Tm

Timer 1 on Time (CP-411) isthetime, in seconds, from which Tmr 1 Out isactivated (= 1) until Tmr1 Out isdeactivated
(back to 0). Whenthe Tmr1 En bit (124) returnsto “0”, the Tmrl Out bit (24) isreset = 0 and theon- timeisresetto “0".
If youwant Timer 1 on-timeto beinfinite (“On” until Tmrlisdisabled with Tmrl En = 0), then enter avalue of -1into
TmrlonTm(CP-411).

MinimumValue -1 Maximum Vaue: 86400
Default Value: -1 Units: Seconds
(Continued)
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CP-412Tmr2 Delay

Timer 2 Delay (CP-412) isthetimein secondsfrom which Timer 2 becomes enabled (Tmr2 En bit going from0to 1) until
the Tmr2 Out bit (25) inthe PLC activated = 1. Whenthe Tmr2 En bit (125) returnsto “0”, the Tmr2 Out hit (25) isreset
to“0” and the delay-timeisreset to “0".

MinimumValue: 0 Maximum Vaue: 86400
Default Vaue: 1.000 Units: Seconds

CP-413Tmr2on Tm

Timer 2 on Time (CP-413) isthetime, in seconds, from which Tmr 2 Out isactivated (= 1) until Tmr2 Out isde-activated
(back to 0). Whenthe Tmr2 En bit (125) returnsto “0”, the Tmr2 Out bit (25) isreset = 0 and the on- timeisreset to“0”.
If you want Tmr2 on-timeto beinfinite (“On” until Tmr2 isdisabled with Tmr2 En = 0), then enter avalue of -1into Tmr2
onTm (CP-413).

MinimumValue -1 Maximum Vaue: 86400
Default Value: -1 Units: Seconds

CP-414Tmr3 Delay

Timer 3 Delay (CP-414) isthetime, in seconds, from which Timer 3 becomes enabled (Tmr3 En bit going from 0to 1) until
the Tmr3 Out bit (26) inthe PLC isactivated = 1. Whenthe Tmr3 En bit (126) returnsto“0”, the Tmr3 Out bit (26) is
reset to “0” and the delay-timeisreset to “0”.

MinimumValue: 0 Maximum Vaue: 86400
Default Vaue: 1.000 Units: Seconds

CP-415Tmr3on Tm

Timer 3on Time (CP-415) isthetime, in seconds, fromwhich Tmr3 Out isactivated (= 1) until Tmr3 Out isdeactivated
(back to 0). Whenthe Tmr3 En bit (126) returnsto “0”, the Tmr3 Out bit (24) isreset = 0 and theon- timeisresetto “0”.
If youwant Timer 3 on-timeto beinfinite (“On” until Tmr3isdisabled with Tmr3 En = 0), then enter avalue of -1 into
Tmr3onTm (CP-415).

MinimumValue -1 Maximum Vaue: 86400
Default Value: -1 Units: Seconds

CP-416Tmr4 Delay

Timer 4 Delay (CP-416) isthetime, in seconds, from Timer 4 becoming enabled (Tmr4 En bit going from*“0” to“1")
toTmr4 Out bit (27) inthe PLC going active= 1. If Tmr4 becomesdisabled, the delay-timeisretained so thetiming can
continuewhen Tmr4 isre-enabled. The Tmr4Rst bit (128) in the PLC must be used to reset the delay timeto “0”.

MinimumValue: 0 Maximum Vaue: 86400
Default Vaue: 1.000 Units: Seconds
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CP-417Tmr4on Tm

Timer 4on Tm (CP-417) isthetime, in seconds, from Tmr4 Out going active (= 1) until Tmr4 Out going inactive (back to
“0"). When Tmr4 becomes disabled, the on-time isretained so the timing can continue when Tmr4 isre-enabled. The
Tmr4 Rst bit (128) inthe PLC must be used to reset the on-timeto “0”. If youwant Tmr4 on-timeto beinfinite (“On”
until Tmr4 isreset with Tmr4 Rst = 1), then enter avalue of “-1" in Tmr4 on Tm (CP-417).

MinimumValue -1 Maximum Vaue: 86400
Default Value: -1 Units: Seconds

CP-420Cntr1 Trig

When the Cntrl Cnt (CP-421) isgreater than or equal to Counter 1 Trigger (CP-420), then the Cntr1 Out bit (32) inthe
PLCissetto“1". If thecountislessthan Counter 1 Trigger, then Cntrl Out bit (32) will be“0".

MinimumValue: 0 Maximum Vaue: 10000000
Default Value: 10 Units: Counts

CP-421Cntr1 Cnt

Counter 1 Count (CP-421) isthe current count for “ Counter 1”. The CX-1200 automatically incrementsit one count for
every “0” to“1” transition of the Cntrl Inc bit (130). Counter 1 Count isthe default batch counter. Either usethe Scroll
keys or enter a new number to change thisvalue. When the PL C program sets Cntrl Rst hit (135) to“1”, thenthe
Cntrl Cnt (CP-421) resetsto“0" .

MinimumValue: 0 Maximum Vaue: 10000000
Default Value: 0 Units: Counts

CP-422Cntr2 Trig

When the Cntr2 Cnt (CP-423) isgreater than or equal to Counter 2 Trigger (CP-422), then the Cntr2 Out bit (33) inthe
PLCissetto“1". If thecount islessthan, the Counter 2 Trigger, the Cntr2 Out bit (33) will be“0".

MinimumValue: 0 Maximum Vaue: 10000000
Default Value: 10 Units: Counts

CP-423Cntr2 Cnt

Counter 2 Count (CP-423) isthe current count for “ Counter 2”. The CX-1200 automatically incrementsit one count for
every “0" to“1” transition of the Cntr2 Inc bit (131). Either usethe Scroll keys or enter anew number to change this
value. When the PL.C program sets Cntr2 Rst bit (136) to“1”, thenthe Cntr2 Cnt (CP-423) resetsto“0" .

MinimumValue: 0 Maximum Vaue: 10000000
Default Value: 0 Units: Counts

CP-424Cntr3 Trig

When the Cntr3 Cnt (CP-425) isgreater than or equal to Counter 3 Trigger (CP-424), then the Cntr3 Out bit (34) inthe
PLCissetto“1". If thecount islessthan, the Counter 3 Trigger, the Cntr3 Out bit (34) will be“0".

MinimumValue: 0 Maximum Vaue: 10000000
Default Value: 10 Units: Counts
(Continued)
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CP-425Cntr3 Cnt

Counter 3 Count (CP-425) isthe current count for “ Counter 3”. The CX-1200 automatically incrementsit one count for
every “0" to“1” transition of the Cntr3 Inc bit (132). Either usethe Scroll keys or enter anew number to change this
value. When the PLC program sets Cntr3 Rst bit (137) to“1", thenthe Cntr3 Cnt (CP-425) resetsto“0” .

MinimumValue: 0 Maximum Vaue: 10000000
Default Value: 0 Units: Counts

CP-426Cntr4TrigUp

When Cntr4 Cnt (CP-427) isgreater than or equal to Counter 4 Trigger Up (CP-426), then the Cntr4 UpOut bit (35) inthe
PLCissetto“1”. If thecountislessthan, the Counter 4 Trigger Up, the Cntr4UpQO bit (35) will be“0".

MinimumValue: 0 Maximum Vaue: 10000000
Default Value: 10 Units: Counts

CP-427Cntr4Cnt

Counter 4 Count (CP-427) isthe current count for “ Counter 4”. The CX-1200 automatically incrementsit one count for
every “0” to“1” transition of the Cntr4 Inc bit (133). The CX-1200automatically decrementsit one count for every “0”
to“1” transition of the Cntr Dec bit (134). Either use the Scroll keys or enter anew number to change thisvalue. When
the PLC program setsCntr4 Rst bit (138) to“1”, thenthe Cntr4 Cnt (CP-427) resetsto the value of Cntr4Preset (CP-429).

MinimumValue: 0 Maximum Vaue: 10000000
Default Value: 0 Units: Counts

CP-428Cntr4TrigDn

When Cntr4 Cnt (CP-427) islessthan or equal to Counter 4 Trigger Down (CP-428), then the Cntr4DnO bit (36) inthe
PLCissetto“1”. If thecountislessthan, the Counter 4 Trigger Down, the Cntr4 DnO bit (36) will be“0".

MinimumValue: 0 Maximum Vaue: 10000000
Default Value: 0 Units: Counts

CP-429Cntr4Preset

When the Cntr4 Rst bit in the PLC Programming screenissetto“ 1", then Cntr4 Cnt (CP-327) is set to and held at the
Counter 4 Preset (CP-429) value. If you need atransition preset , then create a one-shot or, when possible, usethe DI 1
Shot (CP-402) mask.

MinimumValue: 0 Maximum Vaue: 10000000
Default Value: 0 Units: Counts

CP-430 DN Write Parm 1

Enter the number of aControl Parameter to be written to with the DeviceNet poll command in the 1/0 Assembly Queue.

MinimumValue: 0 MaximumValue: 667
Default Value: 0 Units. CP
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CP-431 DN Write Parm 2

Enter the number of a Control Parameter to be written to with the DeviceNet poll command in the I/0 Assembly Queue.

MinimumValue: 0 MaximumValue: 667
Default Value: 0 Units: CP

CP-432 DN Write Parm 3
Enter the number of aControl Parameter to be written to with the DeviceNet poll command in the 1/0 Assembly Queue.

MinimumValue: 0 MaximumValue: 667
Default Value: 0 Units: CP

CP-433 DN Write Parm 4
Enter the number of aControl Parameter to be written to with the DeviceNet poll command in the 1/0 Assembly Queue.

MinimumValue: 0 MaximumValue: 667
Default Value: 0 Units. CP

CP-434 DN Read Parm 1

Enter the number of a Control Parameter or Monitor Parameter to be read with the DeviceNet poll command inthel/O
Assembly Queue.

MinimumValue: 0 MaximumValue: 667
Default Value: 0 Units: CPor MP

CP-435 DN Read Parm 2

Enter the number of aControl Parameter or Monitor Parameter to be read with the DeviceNet poll command inthel/O
Assembly Queue.

MinimumValue: 0 MaximumValue: 667
Default Value: 0 Units: CPor MP

CP-436 DN Read Parm 3

Enter the number of aControl Parameter or Monitor Parameter to be read with the DeviceNet poll command inthel/O
Assembly Queue.

MinimumValue: 0 MaximumValue: 667
Default Value: 0 Units: CPor MP

CP-437 DN Read Parm 4

Enter the number of a Control Parameter or Monitor Parameter to be read with the DeviceNet poll Command inthe |/O
Assembly Queue.

MinimumValue: 0 MaximumValue: 667
Default Value: 0 Units: CPor MP

(Continued)

- 67



Appendix C: Parameter Summary Numeric Quick Reference (continued)

CP-438 DN MAC ID

DN MAC D isthe DeviceNet MediaAccess Control Identifier. The MAC ID isused to assign aunige identifier or
address to each node on the network. Assign adifferent MAC ID to each CX-1200 device on the network from O to 63.

MinimumValue: 0 Maximum Vaue 63
Default Value: 63 Units: ID

CP-439 DN Baud Rate

The DN Baud Rate isthe network data or transfer rate. Enter the number from the listing bel ow that corresponds to the
desired baud rate:

1= 125k bps

2 = 250k bps

3= 500k bps
MinimumValue: 1 Maximum Vaue: 3
Default Value: 1 Units: Coded

CP-440Lg Number Parm

Use Large Number Parameter (CP-440) to sel ect the parameter that displaysin thelarge number display in the Status
screen (refer to the status screen in Operation: Screen Operation). You can also use the Code key to access and
change CP-440 in the Status screen.

MinimumValue: 1 Maximum Value: 479 (restricted)
Default Value: 40 Units: Parameter Code

CP-441Satus Line 1

Use StatusLine 1 (CP-441) to select the parameter that displays on thefirst line (under the Large Number Display) of the
Status screen (refer to the status screen in Operation: Screen Operation). You can also use the Code key to access
and change CP-441 in the Status screen.

MinimumValue: 1 MaximumValue: 667
Default Value: 201 Units; Parameter Code

CP-442Satus Line 2

Use Status Line 2 (CP-442) to select the parameter that displays on the second line (under the Large Number Display) of
the Status screen (refer to the status screen in Operation: Screen Operation). If you want thisline to remain blank,
enter a“0” in CP-442. You can al so use the Code key to access and change CP-442 in the Status screen.

MinimumValue: 0 MaximumValue: 667
Default Value: 50 Units; Parameter Code

CP-443Satus Line 3

Use Status Line 3 (CP-443) to select the parameter that displays on the third line (under the Large Number Display) of
the Status screen (refer to the status screen in Operation: Screen Operation). If you want thisline to remain blank,
enter a“0” in CP-443. You can al so use the Code key to access and change CP-443 in the Status screen.

MinimumValue: 0 MaximumValue: 667
Default Value: 7 Units: Parameter Code
(Continued)
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CP-444Satus Line 4

Use Status Line 4 (CP-444) to select the parameter that displays on the fourth line (under the Large Number Display) of
the Status screen (refer to the status screen in Operation: Screen Operation). If you want thisline to remain blank,
enter a“0” in CP-444. You can also use the Code key to access and change CP-444 in the Status screen.

MinimumVaue: 0 Maximum Vaue: 667
Default Value: 17 Units: Parameter Code

CP-445%atus Line 5

Use Status Line 5 (CP-445) to select the parameter that displays on the fifth line (under the Large Number Display) of the
Status screen (refer to the status screen in Operation: Screen Operation). If you want this line to remain blank, enter a
“0” in CP-445. You can also use the Code key to access and change CP-445 in the Status screen.

MinimumVaue: 0 Maximum Vaue: 667
Default Value: 83 Units: Parameter Code

CP-446Satus Line 6

Use Status Line 6 (CP-446) to select the parameter that displays sixth line (under the Large Number Display) of the
Status screen (refer to the status screen in Operation: Screen Operation). If you want this line to remain blank, enter a
“0” in CP-446. You can also use the Code key to access and change CP-446 in the Status screen.

MinimumVaue: 0 Maximum Vaue: 667
Default Value: 84 Units: Parameter Code
(Continued)
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CP-449Lg Number Units

Use Large Number Units (CP-449) to select the EU text that displaysimmediately below the Large Number Display on
the Status screen (refer to the status screen in Operation: Screen Operation). Enter a numeric code that identifies the
EU for the Control Parameter displayedin the Large Number Parameter (CP-440). Refer tothe numeric codelist below.
The Help screen for CP-449 also contains a partial list of numeric code options. I1n addition, you can also scroll through

the numeric code options by accessing CP-449 with the Code key while you arein the in the Status screen.

0 = <BLANK> 1 = RPM (default) 2 = Hertz

3 =KHz 4 = EU/sec 5 = EU/min

6 = EU/hr 7 = Units/sec 8 = Units/min

9 = Units/hr 10 = Inches/sec 11 = Inches/min

12 = Feet/sec 13 = Feet/min 14 = Feet/hr

15 = Yards/min 16 = Yards/hr 17 = CM/sec

18 = CM/min 19 = Meters/min 20 = Meters/hr

21 = Gal/sec 22 = Gal/min 23 = Gal/hr

24 = Liters/sec 25 = Liters/min 26 = Liters/hr

27 = Sec/unit 28 = Secl/inch 29 = Sec/foot

30 = Sec/CM 31 = Sec/gal 32 = Sec/liter

33 = Min/unit 34 = Min/inch 35 = Min/foot

36 = Min/lyard 37 = Min/CM 38 = Min/meter

39 = Min/ga 40 = Min/liter 41 = Hr/unit

42 = Hr/foot 43 = Hr/yard 44 = Hr/meter

45 = Hr/gal 46 = Hrl/liter 47 = Feet/foot

48 = Ratio 49 = Percent (%) 50 = Seconds

51 = Minutes 52 = Hours 53 = EU

54 = EU/Tm 55 = EU/Tm/sec 56 = Units

57 = Inches 58 = Feet 59 = Yards

60 = Centimeters 61 = Meters 62 = Gallons

63 = Liters 64 =1b 65 = Counts

66 = Pulses 67 = Lines 68 = Revs

69 = Degrees 70 = Pulses/Rev 71 = Pulses/’EU

72 = Volts 73 = Milliamps 74 = Bits

75 = Bits/sec 76 = Volts/kiloEU 77 = oz

78 = psi 79 = newton 80 = Custom (user defined through the serial com)
MinimumValue: 0 Maximum Vaue: 80
Default Value:1 RPM (default) Units: Coded

CP-450Diagnostics En

When Diagnostics Enable (CP-450) isset to “1” (On or enabled), thedigital inputswill not recognize their normal

function and the digital outputs can be controlled by Diag DO (CP-452). In addition, the CO_Sig Control Output can be
tested. When you enter diagnostics, Diag DO (CP-452) isforced equal to the current DO 7..0 (MP-102) so that thereis
no unexpected change in the outputs. Change the outputs through Diag DO (CP-452) while performing the diagnostics.

Warning: Theactuator may energizeif you change Diag DO (CP-452). Stand clear of the system.

1=0n
0 = Off (default)

Maximum Vaue 1
Units: Coded

MinimumVaue: 0
Default Value: 0
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CP-451Diag DO Shift

When in Diagnostics State, Diagnostics Digital Out Shift (CP-451) may be used to activate the digital outputsone at a
time.

Warning: Theactuator may energizeif you change Diag DO (CP-452). Stand clear of the system.

8 = Zero Speed Activated
7 =Hi/Low Spd Alm  Activated
6 = Foll Sync Absent Activated
5=Lead Sync Absent Activated

4 = Fwd/Rvs Activated
3=SyncAlarm Activated
2 = Batch Done Activated
1=DriveEnable Activated

0 = Off (default)

MinimumValue: 0 Maximum Vaue: 8
Default Value: 0 Units: Coded

CP-452Diag DO

Diagnostic Digital Out (CP-452) controlsthe digital outputswhen DiagnosticsEn (CP-450) issetto“1” (On or enabled)
during diagnostics. It isan 8 Bit Binary number with 1 bit per output. If thebit isa “1”, then the corresponding
output ispulled “low”. When you enter diagnostics, Diag DO (CP-452) isforced equal to the current DO 7..0 (MP-102)
so that there is no unexpected change in the outputs. Change the outputs through Diag DO (CP-452) while performing
the diagnostics.

Warning: Theactuator may energizeif you change Diag DO (CP-452). Stand clear of the system.

Z Z DO-0/Drive Enable
DO-1/Batch Done

DO-2/Sync Alarm
DO-3/Fwd/Rvs
DO-4/Lead Sync Absent
DO-5/Foll Sync Absent
DO-6/Hi/Low Speed Alarm
D-7/Zero Speed

Minimum Vaue: 00000000 Maximum Vaue: 11111111
Default Value: 00000000 Units: Coded
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CP-453Diag DAC Test

Diagnostic DAC Test (CP-453) selects and enabl es the type of output control that is used for the diagnostic Control
Output DAC test.

2 = Immediate Output
1 = Continuous Ramp
0=Disabled (default)

MinimumValue: 0 Maximum Vaue: 2
Default Value: 0 Units: Coded

CP-454Diag DAC Valts

Diagnostic DAC Volts (CP-454) isthe maximum voltage output (either positive or negative) at the Control Output DAC
during anon zero diagnostic DAC test . The voltage corresponds to Diag DAC Bits (CP-455).

Minimum Vaue: -15 Maximum Vaue 15
Default Value: 0 Units: Volts

CP-455Diag DAC Bits

Diagnostic DAC Bits (CP-455) isthe maximum value in bitswritten (either positive or negative) to the Control Output
DAC during anon zero diagnostic DAC test (CP-453) and when Diag En (CP-450) issetto“1” (On or enabled). The
value correspondsto Diag DAC Volts (CP-454).

Minimum Vaue: -32768 MaximumVaue: 32767
Default Value: 0 Units: Bits

CP-456Diag Rmp Tm

Diagnostic Ramp Time (CP-456) isthetime, in seconds, from 0 voltsto either positive or negative Diag DAC Volts (CP-
454) during adiagnostic DAC test witharamp.

MinimumValue: 0 Maximum Value: 600
Default Value: 10.000 Units: Seconds

CP-460Analog Cal En

Analog Calibration Enable (CP-456) enablesthe calibration processfor the auxiliary analog board. When Analog Cal En
(CP-460) issetto“1” (On), thesignal that isselectedin Analog Cal Sel (CP-461) will be calibrated.

1=Enabled
0 = Disabled (defauilt)

MinimumValue: 0 Maximum Vaue: 1
Default Value: 0 Units: Coded
(Continued)
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CP-461Analog Cal Sel

Analog Calibration Select (CP-461) selectsthesignal (Al1, Al2) ontheauxiliary analog board for calibration.

2=AnaogIn2

1=Analog In1 (default)
MinimumValue: 1 Maximum Vaue: 2
Default Value: 1 Units: Coded

CP-462Analog Cal Ref

Analog Calibration Reference (CP-462) determineswhich of the two calibration reference points (seelist below) areto be
calibrated.

2 = point B
1 =point A (default)

MinimumValue: 1 Maximum Vaue: 2
Default Value: 1 Units: Coded

CP-463Analog Ref Val

Analog Reference Value (CP-463) isthe value of measured datafor the signal at the specified reference point (Analog
Cadl Ref, CP-462). Useavoltmeter for voltage mode operation to measure the voltage on the analog signal selected for
calibration at the specified reference point. Enter the measured valuein the Analog Ref Val (CP-463).

Minimum Vaue: -6.0 Maximum Vaue: 6
Default Value: 0 Units: Volts

CP-464A0 Bit Set

Analog Out Bit Set (CP-464) sets the output value in bits that are used to calibrate the Auxiliary Analog Board's analog
output. Change (tune) this value until the actual output matches the value that you entered for Analog Ref Val (CP-463),
for the selected point.

Minimum Vaue: -32768 MaximumVaue: 32767
Default Value: 0 Units: Bits

CP-465A0 Direct

Analog Out Direct (CP-465) isthe value output (in volts or milliamps) at the Auxiliary Analog Board's anal og output
when the AO Parameter (CP-290) issettoa“0”.

Minimum Vaue: -15.0 Maximum Vaue: 20
Default Value: 0.0 Units: Voltsor Milliamps
(Continued)
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CP-468CRC Enable

If CRC Enable (CP-468) isset to “ON” (1), you must append a CRC valueto all serial communications messagesthat are
received by the CX-1200 (See Serial Communications: Using Serial Communications). The CX-1200 checksthe CRC
value against the the message contents (excluding the “STX"), then calculates a CRC value and appendsit to all serial
communicationsresponses. 1f CRC Enable (CP-468) issetto“ OFF” (0), the CX-1200will ignoreany CRC valuethat is
appended to a message and will not append a CRC value to any serial communications responses.

1=0n (Enabled)

0 = Off (Disabled)
MinimumValue: 0 Maximum Vaue: 1
Default Value: 1 Units: None

CP-469Record Format

Record Format (CP-469) determineswhich type of dataformat (seelist below) will be used for the serial communication.

3=ASClII2

2=ASCII

1 =BINARY
MinimumValue: 1 Maximum Vaue: 3
Default Value: 1 Units: Coded

CP-470Device Address

Device Address (CP-470) assignsa serial communications address to the CX-1200. This number should be different
from any other unitsthat are on the serial communications|link.

MinimumValue: 1 Maximum Vaue 99
Default Value: 1 Units: Address

CP-471Baud Rate

The Baud Rate (CP-471) determinesthe serial communicationsdatatransfer rate (seelist below) in Bits/sec. Witha10
bit framelength, the number of frame/sec would be 1/10 the Baud Rate.

1 =300 bps = 300 Baud

2 = 600 bps = 600 Baud

3 =1200 bps = 1200 Baud

4 = 2400 bps = 2400 Baud

5 = 4800 bps = 4800 Baud

6 = 9600 bps = 9600 Baud (default)
7 = 19200 bps = 19.2k Baud

MinimumValue: 1 Maximum Vaue: 7
Default Value: 6 Units: Coded
(Continued)
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CP-472Frame Format

Frame Format (CP-472) determinesthe parity, the number of data bits, and the number of stop bitsfor the serial
communications.

1=N,8,1 = No Parity, 8 data bits, 1 stop bit (10 bit frame - ASCII or Binary) (default)
2=E,7,1 = Even Parity, 7 data bits, 1 stop bit (10 bit frame-ASCII only)

MinimumValue: 1 Maximum Vaue: 2
Default Value: 1 Units: Coded

CP-473SerCom Char Out

When anew valueisentered in SerCom Char Out (CP-473), it istransmitted out the RS-485 serial port at the Baud Rate
(CP-471) and the Frame Format (CP-472). SerCom Char Out (CP-473) isadecimal number.

MinimumValue: 0 MaximumValue: 255
Default Value: 0 Units: Decimal Character

CP-474Video Mode

Video Mode (CP-474) determines how the LCD Screen Display will be displayed, per thelist below:

3 = Standard Video w/Border

2 = Reverse Video

1= Standard Video(default)
MinimumValue: 1 Maximum Vaue: 3
Default Value: 1 Units: Coded

CP-475Contrast Value

Contrast Value (CP-475) determines the contrast for the LCD Screen Display. The higher values darken the pixelsand
lower valueslighten the pixels.

MinimumValue: 8 Maximum Vaue: 32
Default Value: 18 Units: Contrast Integer

(Continued)
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CP-477Cntrl Latch

Control Latch (CP-477) allowsyouto set or "latchin" certain operating conditions that are specific to the CX-1200.
Enter "1" in the bit that corresponds to the control condition(s) that you want active (see graphic below). The
condition(s) will remain activetill thebitisreset to 0. Theserequestsarelogicaly OR’'dwiththe PLC bitsthat set the
same condition. Inthe sample below, "Open Loop" isactive:

Z Z Open Loop
Stop Integral
Not In Use
Not In Use
Not In Use

Not In Use
Stop Ramp
Negate Scaled Reference
MinimumValue: 0 MaximumValue: 255
Default Value: 0 Units: Coded

CP-478BIlk Sel Source

Block Select Source (CP-478) determineswhether the active block will be selected by the digital inputsand PLC, by
Keypad Blk Sel (CP-479) or by Cntr4 Cnt.

3 =Cntr4 Cnt
2 = KyPd = Keypad Blk Sel
1 =Dgln = Digital Inputs/PLC (default)

MinimumVaue: 1 Maximum Vaue: 2
Default Value: 1 Units: Coded

CP-479Keypad Blk Sel

The Keypad Block Select (CP-479) determineswhich block will be active when Blk Sel Source (CP-478) issetto“2”
(KyPd).

MinimumVaue: 0 Maximum Vaue 7
Default Value: O Units: Parameter Code
(Continued)
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CP-480KyPdLk Mask

Key Pad Lock Mask (CP-480) setsthe level of keypad |ockout when the Keypad Lockout input isactive (low). Each
level allows certain Control Parameters to be changed (or masked out from the lockout) even though keypad lockout is
active. Avalueof “1” or higher allowsthe Control Parametersthat are selected by Unlock CPA-H (CP-481to CP-488) to
be changed, with the keypad lockout active. When set to “3” (Blk Vals), the block values can be changed as well asthe
Main List Block Parameter Values and the unlocked Control Parameters. When setto“4” (UnLckBIk), the block values
of the block selected by Unlock Block (CP-489) can be changed aswell asthe main list block parameter values and the
unlocked Control Parameters, when the selected block isactive.

4=UnLckBIk =Block Values of the Block Selected by Unlock Block (CP-489) and the Unlocked CP's.
3=BIlk Vas=All BlockValues (CP-540-567) and the Unlocked CP'sare allowed to change.

2 = Setpnts = Setpoints (CP-210, 220, 230, 240) and the Unlocked CP'sare allowed to change.
1=UnlckCP= CP'sselected by the Unlock CPA - F are allowed to changed.

0=Total Lockout (default).

MinimumValue: 0 Maximum Vaue: 4
Default Value: 0 Units: Coded

CP-481Unlock CP A

Unlock Control Parameter A (CP-481) determineswhich Control Parameter can change, even when the keypad lockout is
active. For theUnlock CPA (CP-481) to function, KyPdL k Mask (CP-480) must be set to something other than “0” (All
Lock). Enter“0” inUnlock CPA (CP-481) to disableit from selecting any Control Parameter.

MinimumValue: 0 MaximumValue: 667
Default Value: 0 Units: Parameter Code

CP-482Unlock CP B

Unlock Control Parameter B (CP-482) determineswhich Control Parameter can change, even when the keypad lockout is
active. For theUnlock CP B (CP-482) to function, KyPdLk Mask (CP-480) must be set to something other than “0” (All
Lock). Enter“0” inUnlock CPB (CP-482) to disableit from selecting any Control Parameter.

MinimumValue: 0 MaximumValue: 667
Default Value: 0 Units: Parameter Code

CP-483Unlock CP C

Unlock Control Parameter C (CP-483) determineswhich Control Parameter can change, even when the keypad lockout is
active. Forthe Unlock CP C (CP-483) to function, KyPdLk Mask (CP-480) must be set to something other than “0” (All
Lock). Enter“0” inUnlock CPC (CP-483) to disableit from selecting any Control Parameter.

MinimumValue: 0 MaximumValue: 667
Default Value: 0 Units: Parameter Code

CP-484Unlock CP D

Unlock Control Parameter D (CP-484) determineswhich Control Parameter can change, even when the keypad lockout is
active. For theUnlock CP D (CP-484) tofunction, KyPdLk Mask (CP-480) must be set to something other than“0” (All
Lock). Enter“0” inUnlock CPD (CP-484) to disableit from selecting any Control Parameter.

MinimumValue: 0 MaximumValue: 667
Default Value: 0 Units: Parameter Code

(Continued)
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CP-485Unlock CP E

Unlock Control Parameter E (CP-485) determineswhich Control Parameter can change, even when the keypad lockout is
active. For theUnlock CP E (CP-485) to function, KyPdLk Mask (CP-480) must be set to something other than “0” (All
Lock). Enter“0” inUnlock CPE (CP-485) to disableit from selecting any Control Parameter.

MinimumVaue: 0 Maximum Vaue: 667
Default Value: O Units: Parameter Code

CP-486Unlock CP F

Unlock Control Parameter F (CP-486) determineswhich Control Parameter can change, even when the keypad lockout is
active. For theUnlock CP F (CP-486) to function, KyPdLk Mask (CP-480) must be set to something other than“0” (All
Lock). Enter“0” inUnlock CPF (CP-486) to disableit from selecting any Control Parameter.

MinimumVaue: 0 Maximum Vaue: 667
Default Value: O Units: Parameter Code

CP-487Unlock CP G

Unlock Control Parameter G (CP-487) determineswhich Control Parameter can change, even when the keypad lockout is
active. For theUnlock CP G (CP-487) to function, KyPdLk Mask (CP-480) must be set to something other than“0” (All
Lock). Enter“0” inUnlock CPG (CP-487) to disableit from selecting any Control Parameter.

MinimumVaue: 0 Maximum Vaue: 667
Default Value: O Units: Parameter Code

CP-488Unlock CP H

Unlock Control Parameter H (CP-488) determineswhich Control Parameter can change, even when the keypad lockout is
active. For theUnlock CPH (CP-488) to function, KyPdLk Mask (CP-480) must be set to something other than“0” (All
Lock). Enter“0” inUnlock CPH (CP-488) to disableit from selecting any Control Parameter.

MinimumVaue: 0 Maximum Vaue: 667
Default Value: O Units: Parameter Code

CP-489Unlock Block

Unlock Block (CP-489) determineswhich block of Control Parameters can change val ues, even though keypad lockout is
active. Themain list block parameter values are also allowed to be changed when the selected Unlock Block is active
and KyPdLk Mask (CP-480) issetto‘ UnlckBIk’ (4). For the Unlock Block (CP-489) to function, KyPdLk Mask (CP-480)
must be set to “4”

MinimumVaue: 0 Maximum Vaue 7
Default Value: 7 Units; Block Number

(Continued)
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CP-490Memory Test

To test the physical memory, either enter the number associated with the test (seelist below) in Memory Test (CP-490) or
go to the Help screen for Memory Test (CP-490) and choose the test. Thetest result will flash in the error and message
status bar at the bottom of the screen and is also summarized in the Diagnostics/Device Tests Memory screen. The test
resultsare also availablethrough Monitor Parameters M P-94, MP-95, M P-96.

4 = Test ALL MEMORY
3 = Test NVRAM

2 = Test SRAM

1 = Test ROM

0 =Test Done *
MinimumValue: 0 Maximum Vaue: 4
Default Value: 0 Units: Coded

CP-491ClIr Fault Cntrs

Toreset all the system-fault counters except Norm- Pwr-Ups (MP-84), enter a“ 1" in Clear Fault Counters (CP-491). The
error and message status bar at the bottom of the screen will flash “Flts Cleared” and the value will returnto “0”.

MinimumValue: 0 Maximum Vaue: 1
Default Value: 0 Units: Coded

CP-492Video Test

To start the Video Test, enter “1” in Video Test (CP-492). Then use the page up/down keys to page through tests. Press
the Menu key to exit the tests and return to the previous screen.

MinimumValue: 0 Maximum Vaue: 1
Default Value: 0 Units: Coded

CP-495 Serial Number

Serial Number (CP-495) isthe serial number from the DeviceNet card in this CX-1200 controller. If the card wasfactory
installed, the Serial Number should already be entered. If thecard isbeing field installed, enter the Serial Number from
thelabel on the card or recorded in the DeviceNet Card Technical Manual.

CP-496L oad Parms

Use Load Parameters (CP-496) to retrieve (load) parameter valuesfrom either the factory or the default backup list. You
can specify which parameter valuesto load form the back up, per thelist below. Itiseasier to select the Load Parameters
values through the “Help” screen, however, you can enter the corresponding number directly into the Load Parm (CP-
496). A message will flash in the error and message status bar at the bottom of the screen to indicate the completion of
the operation. The Load Parameters operation will not function whilethe CX-1200isin“RUN".

6 = Load Dflts BlockCP Load Factory Defaults into CP-400 through CP-667
5 = Load Dflts Main CP Load Factory Defaults into CP-201 through CP-494
4 = Load Dflts All Cp Load Factory Defaults into CP-201 through CP-667
3 = Load Backup BlockCP Load Backup into CP-500 through CP-667
2 = Load Backup Main CP Load Backup into CP-201 through CP-494
1 = Load Backup All Cps Load Backup into CP-201 through CP-667
0=No Change
Minimum Value: 0 Maximum Value: 6
Default Value: 0 Units: Coded

(Continued)
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CP-497Load PLC Prgm

Use Load PL C Program (CP-497) to retrieve (load) either the backup for the PL C program which you have saved or the
factory default PLC program. Enter “1” to load the backup PL C program or enter “2” to load the factory default PLC
program. You can also select the one of the two values through the Help screen. The loaded program is compiled and a
message will flash in the error and message status bar at the bottom of the screen to indicate the completion of the
operation. The Load PL C Program operation will not function whilethe CX-1200isin“RUN".

2 =Load Dflt PLC Prg Load Factory Default PLC program
1=Load Backup PLC Prg Load Backup PLC program
0=No Change

MinimumValue: 0 Maximum Vaue: 2
Default Value: 0 Units: Coded

CP-498 Save Parms

Use Save Parameters (CP-498) to save the current parameter values to the backup. You can specify which parameter
valuesto save as back up, per thelist below Either enter the corresponding number directly into the Save Parameters
(seelist below) or select the Save Parameters values through the Help screen. A message (Saved2 BkUp) will flashin
the error and message status bar at the bottom of the screen to indicate the completion of the operation.

3=SaveBlock CP's Save CP-500 through CP-667 to Backup
2=SaveMan CP's Save CP-201 through CP-494 to Backup
1=SaveAll CP's Save CP-201 through CP-667 to Backup
0=No Change

MinimumValue: 0 Maximum Vaue: 3
Default Value: 0 Units: Coded

CP-499Save PLC Prgm

Entera“1” in Save PLC Program (CP-499) to savethe current PL C program to the backup. A message (Saved2 BkUp)
will flash in the error and message status bar at the bottom of the screen to indicate the completion of the operation.

1= Save PLC Program to Backup
0=No Change

MinimumValue: 0 Maximum Vaue: 1
Default Value: 0 Units: Coded

CP-500 to CP-515 Block Parm 1 - Block Parm 16

Usethe Block Parameters 1-16 (CP-500 to CP-515) to select the Control Parametersthat will be controlled by the BLKO
Vall-BLK7Val 16 values (CP-540to CP-667). When you enter anew parameter number in ablock parameter, the text
that appearsimmediately below the block parameter will change accordingly. Enter a“0” to clear the block parameters
that arenot in use. There are eight blocks; each contains up to sixteen Control Parameters.

MinimumValue: 0 MaximumValue: 349
Default Value: 110 Units: Parameter Code
(Continued)
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CP-540 to CP-667 BIkO Val 1 - BIk7 Val 16

Usethe Block Values (CP-540 to CP-667 ) to define or change the values of the Control Parameters that you assigned to
the Block Parameters (CP-500 to CP-515). Thisallowsyou to assign up to eight different valuesto asingle parameter,
whichyou can select. Theactive Block Valueis selected by the PLC and monitored by Active Block (CP-51).

Minimum Value: -99999999 Maximum Vaue 99999999
Default Value: 0 Units: Parameter Value

(Continued)
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USER

CODE DESCRIPTION MIN MAX DEFAULT pEz=eezpl UNITS
CP-201 Setpoint X -9999999 9999999 00 EUMm
CP-202 RUN Mode 1 4 2 Coded
CP203 Sync Mode 0 3 0 Coded
CP204 Synclogic 1 3 1 Coded
CP205 LdSnycDvd 1 25 1 Coded
CP206 FbSyncDvd 1 25 1 Coded
CP-207 LdOfstSelect 1 3 1 Coded
CP-208 FbOfstSelect 1 3 1 Coded
CP-2090 TimeBase 1 3 2 Coded
CP-210 Master SP -9999999 9999999 00 EUMm
CP211 Max SPMstr 0 0999999 9999999 EU/Mm
CP212 MinSPMstr 0 9999999 0 EU/Mm
CP-220 Follower SP 0 999999 1.000 Ratio
CP221 Max SPFal 0 999999 999999 Ratio
CP22 MinSPFal 0 999999 0 Ratio
CP-230 DirectSP -15 15 00 Volts
CP-231 Acl TmDrct 0 3600 3000 Seconds
CP-232 Dcl TmDrct 0 3600 3.000 Seconds
CP-240 Jog SP 0 999999 20 EU/Mm
CP241 Acl TmJog 00 3600 1.000 Seconds
CP-242 Acl RtJog 0 9999999 2000 EUMTmM/S
CP-243 Dcl TmJog 00 3600 0.500 Seconds
CP-244 Dcl Rt Jog 0 9999999 4000 EUMTmM/S
CP-245 Jog Loop Mode 0 1 1 Coded
CP250 ScFbDispEqu 1 3 1 Coded
CP-260 CntModeFI1 1 2 2 Coded
CP-261 PPRFI1 1 60000 60 Pls'Rev
CP-262 PulsesFI1 1 999999 60 Pulses
CP263 EUFI1 0.0001 999999 10 BU
CP264 LdSyncPolarity 1 2 1 Coded

(Continued)
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USER
CODE DESCRIPTION MIN MAX DEFAULT ER=6® =)
CP265 CntModeFI2 1 2 2
CP-266 PPRFI2 1 60000 60
CP-267 PulsesFI2 999999 60
CP-268 EUFI2 0.0001 999999 10
CP-269 FbSyncPolarity 1 2 1
CP-270 COMode 1 3 2
CP271 COMaxVolts 01 15 100
CP-272 CO Polarity 1 2 1
CP-273 COOffset -1.00 1 0.00
CP-230 Al1Mode 1 2 1
CP281 AI1RA -12.75 5 00
CP232 EU@AILRA -9999999 9999999 00
CP-283 AI1RB -12.75 5 00
CP-234 EU@AILRB -9999999 9999999 1000
CP285 Al2Mode 1 2 1
CP286 AI2RA -12.75 ) 00
CP-287 EU@AIZ2RA -9999999 9999999 00
CP-288 AI2RB -12.75 ) 00
CP-289 EU@AI2RB -9999999 9999999 1000
CP-290 AOQO Parameter 0 429 31
CP291 AO Mode 1 2 1
CP292 AORA -15.0 20 -100
CP-293 Va@AORA -9999999 9999999 -2000
CP24 AORB -1500 20 100
CP295 VA@AORB -9999999 9999999 2000
CP-300 Ref Ramps 0.001 9999999 1000
CP301 Ac TmRUN 0 3600 1.000
CP302 AclRtRUN 0 9999999 1000
CP-303 Dcd TmRUN 0 3600 1.000
CP34 Dd RtRUN 0 9999999 1000

UNITS

Coded
PlsRev
Pulses
B
Coded
Coded
Voalts
Coded
\oalts
Coded
Vorma
B
Vorma
B
Coded

V orma
BJ

V orma
BJ
MP/ICP
Coded

V orma
ParmVad
V orma
ParmVad
EU/MmM
Seconds
EU/TM/S
Seconds
EU/TM/S
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CODE DESCRIPTION

USER

CP-305
CP-310
CP311
CP-312
CP-313
CP-320
CP321
CP-322
CP-323
CP-325
CP-326
CP-327
CP-328
CP-329
CP-330
CP-331
CP-332
CP-333
CP33%4
CP-335
CP-33%6
CP-337
CP-340
CP-341
CP-347
CP-348
CP-330
CP-351
CP-3%6
CP-357

Ramp Thd

Dcl TmRStp
Dcl Rt RStp
Dcl TmHStp
Dcl Rt HStp
KpVL

KiVL

KdVL

Deriv Thd VL
KpPL

KiPL

KdPL

Deriv Thd PL
Max FB

Max Spd Lmt
Min Spd Lmt
Zero Speed
Trim Authority
Integral Limit
LdSyncBand
FbSyncBand
InPosnBand
LdSnsrDist
LdSnsrOfst
TrendJSChg%
NonSyncErrRecEn
FbSnsrDist
FbSnsrOfst
PhaseSource
NonSyncPhase

MIN MAX DEFAULT ERi=6®xD]
0 999999 10
0 3600 1.000
0 9999999 1000
0 3600 1.000
0 9999999 1000
0 20 100
0 20 60
0 20 120
0 99999 5
0 20 130
0 20 120
0 20 &0
0 99999 05
01 130000 2000
0 9999999 5000
0 9999999 0
0 100000 50
0 1000
0 1000
0 9999999 0
0 9999999 0
001 999999 1
-999999 9999999 0
-999999 9999999 000
0 10
0 0
-999999 9999999 0
-999999 9999999 000
1 1
-099999 9999999 000

UNITS

EU/Mm
Seconds
EU/MM/S
Seconds
EU/MM/S
Constant
Constant
Constant
EU/Mm
Constant
Constant
Constant
B
EU/MTmM
EU/Mm
EU/MTmM
EU/Mm
%

0

\O
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CODE DESCRIPTION

MIN MAX

DEFAULT

USER

RECORD

CP-360
CP-361
CP-362
CP-363
CP-364
CP-367
CP-368
CP-369
CP-370
CP371
CP-372
CP-373
CP-374
CP-375
CP-376
CP-380
CP-381
CP-382
CP-383
CP-334
CP-385
CP-386
CP-387
CP-388
CP-389
CP-30
CP-391
CP-3%
CP-397
CP-398

Loop Update
Sig Ftr
SigHtrTmConst
KffAdjUpdt
Kff Auto En
LgErrThid
LgErrGan
OvrSpdAllow
MinFbAlm
Max FbAlm

Max Acl/Dcl
NOResp Time
PosnAlarm
StdAlIm Msk
CustAlm Msk
CmprlParm
Cmpr2Parm
Cmpr3Parm
Cmpr4 Parm
CmprlType
Cmpr2 Type
Cmpr3Type
Cmpr4 Type
Cmprlva
Cmpr2Va
Cmpr3Va
Cmpr4Va
Copy Source 1
Copy Dest 1
Copy Source 2

|

pealEEE. .. ouust

O OO FrPr kP OOF, N O PP

0010 600
0.001

11111111

P R R R R R R R

WUNUPN | | I T

'—\
5B 8

888

UNITS

Coded
Coded
mSec
Coded
Coded

BJ

%/Sec

%

EU/MTm
EUMm
EU/Sec?
Seconds
EU/Mm
Coded
Coded
MP

MP

MP

MP
Coded
Coded
Coded
Coded
PamVd
ParmVa
PamVd
ParmVd
CPor MP
CPor MP
CPor MP

(Continued)




Appendix D: Control Parameter Reference (continued)

USER

RECORD

CODE DESCRIPTION MIN MAX DEFAULT
CP-39 Copy Dest 2 201 667 230
CP-400 RmtScrall 0 449 k1
CP401 RmtScroll Rate 1 100 10
CP402 DI 1Shot 00000000 11111111  00OOOOOCO
CP403 DI Set 00000000 11111111  (0OOOOOOO
CP-405 PLCMonitor1 0 223 12
CP-406 PLCMonitor 2 0 223 13
CP407 PLCBItSet 0 223 3
CP408 PLCBItClear 0 223 2
CP410 TmrlDeay 0 86400 1.000
CP411 TmrlonTm -1 86400 -1
CP412 Tmr2Deay 0 86400 1.000
CP-413 Tmr2onTm -1 86400 -1
CP414 Tmr3Deay 0 86400 1.000
CP415 Tmr3onTm -1 86400 -1
CP416 Tmr4 Delay 0 86400 1.000
CP417 TmrdonTm -1 86400 -1
CP420 Cntrl1Trig 0 10000000 10
CP421 CntrlCnt 0 10000000 0
CP422 Cntr2Trig 0 10000000 10
CP423 Cntr2Cnt 0 10000000 0
CP-424 Cntr3Trig 0 10000000 10
CP425 Cntr3Cnt 0 10000000 0
CP426 Cntrd4TrigUp 0 10000000 10
CP427 Cntr4Cnt 0 10000000 0
CP-428 Cntrd4TrigDn 0 10000000 0
CP-429 Cntr4Preset 0 10000000 0
CP430 DN WriteParm1 0 667 0
CP431 DN WriteParm2 0 667 0
CP432 DN WriteParm3 0 667 0

UNITS

CPor MP
cP
Inc/Sec
Coded
Coded
PLCBiIts
PLCBiIts
PLCBiIts
PLCBiIts
Seconds
Seconds
Seconds
Seconds
Seconds
Seconds
Seconds
Seconds
Counts
Counts
Counts
Counts
Counts
Counts
Counts
Counts
Counts
Counts
cP

cP

cP
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CODE DESCRIPTION

MIN

<
>
x

DEFAULT

USER

RECORD

CP433
CP434
CP-435
CP-436
CP-437
CP-438
CP439
CP-440
CP-441
CP-442
CP-443
CP-444
CP-445
CP-446
CP-449
CP-450
CP451
CP-452
CP-453
CP454
CP-455
CP-456
CP-460
CP-461
CP-462
CP-463
CP-464
CP-465
CP-468
CP-469

DN Write Parm 4
DN Read Parm 1
DN Read Parm 2
DN Read Parm 3
DN Read Parm 4
DNMACID
DN Baud Rate
LgNumber Parm
StatusLinel
StatusLine2
StatusLine3
StatusLine4
StatusLine5
StatusLine6
Lg Number Units
Diagnostics En
Diag DO Shift
DiagDO

Diag DAC Test
Diag DACVolts
Diag DACBiIts
DiagRmpTm
Analog Cal En
Analog Cal Sel
Analog Cal Ref
AnalogRef Val
AOBIt Set

AQ Direct
CRCEnable
Record Format

8!—‘800000

O 0O 0O o0 o0 o0o0OoOoOkr P PkFP OO oo o o
=

=
@wEmHE%%%%%%%gwa%%%%%
ogoon—\BhBNS

o
o

-32768 32767

o

10.000

'—\
R oo - 8
O O - +— O

-32768 32767

UNITS

cP

CPor MP
CPor MP
CPor MP
CPor MP
ID

Coded
CPor MP
CPor MP
CPor MP
CPor MP
CPor MP
CPor MP
CPor MP
Coded
Coded
Coded
Coded
Coded
Valts

Bits
Seconds
Coded
Coded
Coded

V orma
Bits

V orma
Coded
Coded

(Continued)




Appendix D: Control Parameter Reference (continued)

CODE DESCRIPTION

USER
MIN MAX DEFAULT Ri=6®xD]

CP-470
CP471
CP472
CP473
CP474
CP475
CP4r7
CP-478
CP-479
CP-480
CP-481
CP-482
CP-483
CP-484
CP-485
CP-486
CP-487
CP-488

Device Address
Baud Rate
Frame Format

SerCom Char Out

Video Mode
Contrast Value
Cntrl Latch
Blk Sel Source
Keypad Blk Sel
KyPdLk Mask
Unlock CPA
Unlock CPB
Unlock CPC
Unlock CPD
Unlock CPE
Unlock CPF
Unlock CPG
Unlock CPH
Unlock Block
Memory Test
Clr Fault Cntrs
Video Test
Serial Number
Load Parms
Load PLC Prgm
Save Parms
SavePLC Prgm
Block Parm 1
Block Parm 2
Block Parm 3

1 PO 1
1 7 6
1 2 1
0 25 0
1 3 1
8 2 18
0 25 0
1 3 1
0 7 0
0 4 0
0 667 0
0 667 0
0 667 0
0 667 0
0 667 0
0 667 0
0 667 0
0 667 0
0 7 7
0 4 0
0 1 0
0 1 0
0 999999 0
0 6 0
0 2 0
0 3 0
0 1 0
0 349 210
0 349 0
0 349 0

UNITS

Address
Coded
Coded
Decima
Coded
Contrast
Coded
Coded
Coded
Coded

33983993939

(Continued)




Appendix D: Control Parameter Reference (continued)

CODE DESCRIPTION MAX DEFAULT
CP503 Block Parm 4 0 39 0
CP504 Block Parm 5 0 349 0
CP505 BlockParm 6 0 39 0
CP506 Block Parm 7 0 349 0
CP507 BlockParm 8 0 39 0
CP508 Block Parm 9 0 349 0
CP509 Block Parm 10 0 349 0
CP510 Block Parm11 0 349 0
CP511 Block Parm12 0 349 0
CP512 Block Parm13 0 349 0
CP513 Block Parm14 0 349 0
CP514 Block Parm15 0 349 0
CP515 Block Parm16 0 349 0
CP540 BIkOva 1 -99999999 99999999 0
CP541 BIkOVa 2 -99999999 99999999 0
CP542 BIkOva 3 -99999999 99999999 0
CP543 BIkOva 4 -99999999 99999999 0
CP544 BIkOvaA 5 -99999999 99999999 0
CP545 BIkOVa 6 -99999999 99999999 0
CP546 BIkOva 7 -99999999 99999999 0
CP547 BIkOVa 8 -99999999 99999999 0
CP548 BIkOva 9 -99999999 99999999 0
CP549 BIkOVa10 -99999999 99999999 0
CP550 BlkOvVaill -99999999 99999999 0
CP551  BlkOvai12 -99999999 99999999 0
CP552 BlkOVa13 -99999999 99999999 0
CP553 Blkovadil4 -99999999 99999999 0
CP554 BlkOVa15 -99999999 99999999 0
CP555 BlIkOVa16 -99999999 99999999 0
CP556 Blklva 1l -99999999 99999999 0

USER

RECORD

UNITS

3999999393999

L
S 3 3
SE8

ParmVd
ParmVa
ParmVd
ParmVd
ParmVd
ParmVd
ParmVd
ParmVd
ParmVd
ParmVd
ParmVd
ParmVd
ParmVd
ParmVd

(Continued)




Appendix D: Control Parameter Reference (continued)

CODE DESCRIPTION

MIN MAX DEFAULT

CP557
CP558
CP-559
CP-560
CP561
CP-562
CP563
CP-564
CP-565
CP-566
CP567
CP-568
CP-569
CP570
CP571
CP572
CP573
CP574
CP575
CP576
CP577
CP578
CP579
CP580
CP581
CP-582
CP-583
CP534
CP585
CP-586

Blk1lvd 2
Blk1va 3
Blk1vd 4
Blk1va 5
Blk1Vvd 6
Blk1va 7
Blk1vd 8
Blk1va 9
Blk1Va10
Blk1Vva1l
Blk1Va12
Blk1Vva13
Blklva14
Blk1Va15
Blk1Va16
Blk2Vva 1
Blk2Vvd 2
Blk2Vva 3
Blk2Vvd 4
Blk2Va 5
Blk2Vd 6
Blk2va 7
Blk2Vvd 8
Blk2Vva 9
Blk2Va10
Blk2Va1l
Blk2Va12
Blk2Va13
Blk2Va14
Blk2Va15

O O O O O O O O OO 0O 00O OO0 OO0 O0ODO0OO0OOoOO0OOoOOoOoOoOo oo o

USER

RECORD

UNITS

ParmVd
ParmVd
ParmVd
ParmVd
ParmVd
ParmVd
ParmVd
ParmVd
ParmVd
ParmVd
ParmVd
ParmVd
ParmVd
ParmVd
ParmVd
ParmVd
ParmVd
ParmVd
ParmVd
ParmVd
ParmVd
ParmVd
ParmVd
ParmVd
ParmVd
ParmVd
ParmVd
ParmVd
ParmVd
ParmVd

(Continued)




Appendix D: Control Parameter Reference (continued)

CODE DESCRIPTION

DEFAULT

USER

RECORD

CP-587
CP-583
CP589
CP-590
CP5o1
CP592
CP593
CP-5%4
CP5%
CP-59%6
CP597
CP-598
CP59
CP-600
CP-601
CP-602
CP-603
CP-604
CP-605
CP-606
CP-607
CP-608
CP-609
CP610
CP611
CP612
CP-613
CP614
CP-615
CP-616

Blk2Va16
Blk3Vad 1
Blk3Va 2
Blk3Vad 3
Blk3Vvad 4
Blk3Vad 5
Blk3Va 6
Blk3Va 7
Blk3Va 8
Blk3Va 9
BIk3Va10
Blk3Val1l
BIk3Va12
Blk3Va13
BlIk3Va14
Blk3Vva15
BIk3Va16
Blk4Va 1
Blk4Va 2
Blk4Va 3
Blk4Vva 4
Blk4Va 5
Blk4Va 6
Blk4Vva 7
Blk4Va 8
Blk4Va 9
Blk4Va10
Blk4Val1l
Blk4Va12
Blk4Va13

O O O O OO O O O OO O0O0O0OO0O0ODO0O0O0OO0O o000 oOOoOOoOo oo o

UNITS

ParmVd
ParmVd
ParmVd
ParmVd
ParmVd
ParmVd
ParmVd
ParmVd
ParmVd
ParmVd
ParmVd
ParmVd
ParmVd
ParmVd
ParmVd
ParmVd
ParmVd
ParmVd
ParmVd
ParmVd
ParmVd
ParmVd
ParmVd
ParmVd
ParmVd
ParmVd
ParmVd
ParmVall
ParmVd
ParmVd
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Appendix D: Control Parameter Reference (continued)

CODE DESCRIPTION

DEFAULT

USER

RECORD

CP617
CP-618
CP619
CP-620
CP621
CP622
CP623
CP-624
CP625
CP-626
CP-627
CP-628
CP-629
CP-630
CP631
CP-632
CP633
CP-634
CP635
CP-636
CP-637
CP-633
CP-639
CP-640
CPo41
CP-642
CP-643
CP-644
CP-645
CP-646

Blk4Va14
Blk4Va15
Blk4Va16
Blk5Va 1
Blk5Vd 2
Blk5Va 3
Blk5Vvd 4
Blk5Va 5
Blk5Vd 6
BIk5Vva 7
Blk5Vd 8
Blk5Va 9
Blk5Va10
BIk5Va 11
Blk5Va12
BIK5Va13
Blk5Vd14
BIK5Va15
Blk5Va 16
Blk6Vva 1
Blk6Vd 2
Blk6Va 3
Blk6Vd 4
Blk6Va 5
Blk6Vd 6
BlkéVva 7
Blk6Vd 8
Blk6Va 9
Blk6Va10
Blk6 Va1l

O O O O O O OO OO 0O 00O OO0 OO0 O0ODO0O0LOOoOO0OOoOOoOouOOoOo oo o

UNITS

ParmVd
ParmVd
ParmVd
ParmVd
ParmVd
ParmVd
ParmVd
ParmVd
ParmVd
ParmVd
ParmVd
ParmVd
ParmVd
ParmVd
ParmVd
ParmVd
ParmVd
ParmVd
ParmVd
ParmVd
ParmVd
ParmVd
ParmVd
ParmVd
ParmVd
ParmVd
ParmVd
ParmVd
ParmVd
ParmVd

(Continued)



Appendix D: Control Parameter Reference (continued)

CODE DESCRIPTION

USER
DEFAULT pE=6O3D)

cP-e47

Blk6Val12
Blk6Val13
Blk6Val14
Blk6Val15
BlIk6Val16
Blk7Vvd 1
Blk7Vva 2
Blk7Vvd 3
Blk7Vva 4
Blk7Vvd 5
Blk7Va 6
Blk7vd 7
Blk7Vva 8
Blk7Vvd 9
BlIk7Val10
Blk7 Va1l
BlIk7Val12
Blk7Val13
Blk7Val14
Blk7Va15
BIk7Val16

O O O O OO OO OO0 OO0 ouOOooOoo o oo

UNITS

ParmVd
ParmVa
ParmVd
ParmVa
ParmVd
ParmVa
ParmVd
ParmVa
ParmVd
ParmVa
ParmVd
ParmVa
ParmVd
ParmVa
ParmVd
ParmVa
ParmVd
ParmVa
ParmVd
ParmVa
ParmVd

(Continued)




—NOTES—



APPENDIX E: MONITOR PARAMETER REFERENCE

CODE DESCRIPTION MIN MAX UNITS
MP-01 FI1Hz -180000 180000 Hertz
MP-02 FI1RPM -99999.9 99999.9 RPMV
MP-03 FI2Hz -180000 180000 Hertz
MP-04 FI2RPM -99999.9 99999.9 RPMV
MP-05 LdEU/Tm -0999999 9999999 EU/Mm
MP-06 FbEU/Tm -0999999 9999999 EU/Tm
MP-10 Ld Posn 0 999999999 BJ
MP-11 LdJobSize 0 9999999 BJ
MP-12 LdbSzVar -999999 999999 BJ
MP-13 LdJbSzAvg 0 9999999 BJ
MP-14 LdJbSzAct 0 99999999 BJ
MP-15 LdNetOfst -9999999 9999999 BJ
MP-20 Fb Posn 0 999999999 BJ
MP-21 FbJobSize 0 9999999 BU
MP-22 FbJoSzVar -999999 999999 BJ
MP-23 FbJbSzAvg 0 9999999 BJ
MP-24 FbJoSzAct 0 99999999 BJ
MP-25 FbNetOf st -9999999 9999999 BJ
MP-29 SyncFlgDif -9999999 9999999 BJ
MP-30 ScaledRef -99999.9 99999.9 EU/Tm
MP-31 RampedRef -99999.9 99999.9 EU/Mm
MP-32 Ve Error -99999.9 99999.9 EU/Mm
MP-33 PosnErr 0 999999999 BJ
MP-34 Intgrl -15.00 15.00 Valts
MP-35 FeedFwd -15.00 1500 Volts
MP-36 TrimOut -15.00 15.00 Valts
MP-37 COVolts -15.00 1500 Volts
MP-38 COBits -32767 32767 Bits
MP-39 COMax Bits 0 32767 Bits
MP-40 Scaled Fb -0999999 9999999 BJ

(Continued)



Appendix E:

Monitor Parameter Reference (continued)

CODE DESCRIPTION MIN MAX UNITS
MP-41 Scal eFactor 0 999999 Ratio
MP-42 ActScaleFactor 0 999999 Ratio
MP-48 Kff 0.00 99999.99 V/kiloRPM
MP-49 Cntrl Loop 0 3 Coded
MP-50 State 0 9 Coded
MP-51 ActiveBlk 0 7 Coded
MP-52 InvalidBlks 00000000 11111111 Coded
MP-53 Misc Status (00000000 11111111 Coded
MP-54 StdAlms 00000000 11111111 Coded
MP-55 CustomAlms (00000000 11111111 Coded
MP-56 MiscAlarms 00000000 11111111 Coded
MP-90 SerCom Char In 0 25 Binary
MP-91 SerComErrs 00000000 11111111 Coded
MP-94 ROM Test 0 1 Coded
MP-95 SRAM Test 0 1 Coded
MP-96 NV RAM Test 0 1 Coded
MP-97 Model # 1000 60000 Model #
MP-98 RELEASE 090102 123105 Date
MP-99 REVISION 050 0.9 Rev Level
MP-100 DI7.0 (00000000 11111111 Coded
MP-101 DI 15.8 00000000 11111111 Coded
MP-102 DO7.0 (00000000 11111111 Coded
MP-103 KeyPad L ockout 0 1 Coded
MP-107 TmrdTime 0 86400 Seconds
MP-108 PLCMon1Vva 0 1 Coded
MP-109 PLCMon2Val 0 1 Coded
MP-110 PLC158 00000000 11111111 Coded
MP-111 PLC23-16 (00000000 11111111 Coded
MP-112 PLC31-24 00000000 11111111 Coded
MP-113 PLC39-32 (00000000 11111111 Coded

(Continued)




Appendix E: Monitor Parameter Reference (continued)

CODE DESCRIPTION MIN MAX UNITS
MP-114 PLC47-40 00000000 11111111 Coded
MP-115 PLC55-48 (00000000 11111111 Coded
MP-116 PLC63-56 00000000 11111111 Coded
MP-117 PLC71-64 (00000000 11111111 Coded
MP-118 PLC79-72 (00000000 11111111 Coded
MP-119 PLC87-80 (00000000 11111111 Coded
MP-120 PLC95-88 (00000000 11111111 Coded
MP-121 PLC107-100 (00000000 11111111 Coded
MP-122 PLC115-108 (00000000 11111111 Coded
MP-123 PLC123-116 (00000000 11111111 Coded
MP-124 PLC131-124 (00000000 11111111 Coded
MP-125 PLC139-132 (00000000 11111111 Coded
MP-126 PLC147-140 (00000000 11111111 Coded
MP-127 PLC155-148 (00000000 11111111 Coded
MP-128 PLC163-156 (00000000 11111111 Coded
MP-129 PLC171-164 (00000000 11111111 Coded
MP-130 PLC179-172 00000000 11111111 Coded
MP-131 PLC187-180 (00000000 11111111 Coded
MP-132 PLC195-188 00000000 11111111 Coded
MP-133 PLC203-196 (00000000 11111111 Coded
MP-134 PLC211-204 00000000 11111111 Coded
MP-135 PLC219-212 (00000000 00001111 Coded
MP-150 Last Reset 00000000 11110111 Coded
MP-151 Misc Intrpt 00000000 00111111 Coded
MP-152 DeviceAlms (00000000 00001111 Coded
MP-153 PC at Intrpt 2560 524288 Address
MP-154 Norm Pwr Ups 1 65535 Counts
MP-155 Low Pwr Cntr 0 65535 Counts
MP-156 Mem Err Cntr 0 65535 Counts
MP-157 WatchDogCntr 0 65535 Counts




CODE DESCRIPTION MIN MAX UNITS
MP-158 MisclntrptCntr 0 65535 Counts
MP-160 Al1Bits -8192 8191 Bits
MP-161 Al1Signa -12.00 2 Vorma
MP-162 AILEU -999999 999999 BJ
MP-163 Al2Bits -8192 8191 Bits
MP-164 Al2 Signal -12.00 2 Vorma
MP-165 AI2EU -099999 999999 BJ
MP-166 AOBits -32767 32767 Bits
MP-167 AO Signa -12.00 2 Vorma
MP-168 AnlgCal Ref A -13.00 ) Vorma
MP-169 AnlgCal Ref B -13.00 ) Vorma
MP-178 PosnErrCnt -500000000 500000000 Lines
MP-179 SyncFlgDifCnt -500000000 500000000 Lines
MP-180 LdPsnCnt -500000000 500000000 Lines
MP-182 LdJSCnt -500000000 500000000 Lines
MP-183 LdJSAvgCnt -500000000 500000000 Lines
MP-184 LdJSVarCnt -500000000 500000000 Lines
MP-190 FbPsnCnt -500000000 500000000 Lines
MP-192 FbJSCnt -500000000 500000000 Lines
MP-193 FbJSAvgCnt -500000000 500000000 Lines
MP-1%4 FbJSVarCnt -500000000 500000000 Lines




—NOTES—



APPENDIX F: CONTROL PARAMETER
SCREEN LOCATOR

CP# CP Name Screen

CP-201 Setpoint X ..o Status\pg 1
................................. Setup\System Setup\pg 2
................................. Setup\System Setup\pg 3
................................. Setup\System Setup\pg 5
................................. System Monitor\Run Monitor\pg 1
................................. System Monitor\Control Overrides\pg 4

CP-202 RUN Mode ............. Setup\System Setup\pg 2
................................. Setup\System Setup\pg 3
................................. Setup\System Setup\pg 5
................................. Setpoints & Ramps\Run Modes\pgl
................................. Setpoints & Ramps\Run Modes\pgl
................................. Setpoints & Ramps\Follower\pgl
................................. Setpoints & Ramps\Direct SP & Ramps\pg 1
................................. System Monitor\Position\pg 1
................................. System Monitor\Position\pg 2
................................. System Monitor\Job Sizes\pg 1
................................. System Monitor\Job Sizes\pg 2
................................. System Monitor\Control Overrides\pg 1
................................. System Monitor\Control Overrides\pg 4

CP-203 SyncMode............... Scaling\Job Sizes\pg 1
................................. Setpoints & Ramps\Master\pgl
................................. Setpoints & Ramps\Follower\pgl
................................. System Monitor\Job Sizes\pg 1
................................. System Monitor\Job Sizes\pg 2
................................. System Monitor\Control Overrides\pg 4

CP-204 SyncLogic............... Tuning\Related Items\pg 1

CP-205 LdSyncDvd ............. Scaling\Job Sizes\pg 1

CP-206 FbSyncDvd............... Scaling\Job Sizes\pg 1

CP-207 LdOfstSelect ........... Scaling\Offsets & Phase\pg 1

CP-208 FbOfstSelect ........... Scaling\Offsets & Phase\pg 1

(Continued)




Appendix F: Control Parameter Screen L ocator (continued)

CP# CP Name Screen

CP-209 TimeBase ............... Scaling\Lead\pg 1
................................. Scaling\Follower\pg 1

CP-210 Master SP ............... Setpoints & Ramps\Master\pgl

CP-211 Max SP Mstr ........... Setpoints & Ramps\Master\pgl

CP-212 Min SPMstr ............ Setpoints & Ramps\Master\pgl

CP-220 Follower SP............. Setpoints & Ramps\Follower\pgl

CP-221 Max SPFal .............. Setpoints& Ramps\Follower\pgl

CP-222 MinSPFal ............... Setpoints& Ramps\Follower\pgl

CP-230 Direct SP................. Setpoints & Ramps\Direct SP & Ramps\pg 1

CP-231 Acl Tm Drct............ Setpoints & Ramps\Direct SP & Ramps\pg 1

CP-232 Dcl Tm Drct............ Setpoints & Ramps\Direct SP & Ramps\pg 1

CP-240 JOg SP o Setpoints & Ramps\Jog SP & Ramps\pg 1

CP-241 Acl TmJdog.............. Setpoints & Ramps\Jog SP & Ramps\pg 1

CP-242 AclRtJog ...cccouenee. Setpoints & Ramps\Jog SP & Ramps\pg 1

CP-243 Dcl TmJdog.............. Setpoints & Ramps\Jog SP & Ramps\pg 1

CP-244 Dcl RtJog ............... Setpoints & Ramps\Jog SP & Ramps\pg 1

CP-245 Jog Loop Mode........ Setpoints & Ramps\Jog SP & Ramps\pg 1

CP-250 ScFbDispEqu.......... Setup\System Setup\pg 5

CP-260 Cnt ModeFlI1.......... Setup\System Setup\pg 4
................................. Scaling\Lead\pg 1

CP-261 PPR FI1 .....cccco.... Setup\System Setup\pg 4
................................. Scaling\Lead\pg 1

CP-262 PulsesFI1................ Setup\System Setup\pg 4
................................. Scaling\Lead\pg 1

CP-263 EUFIL....oove. Setup\System Setup\pg 4
................................. Scaling\Lead\pg 1

CP-264 LdSyncPolarity ........ Scaling\Lead\pg 1

CP-265 Cnt ModeFI2.......... Setup\System Setup\pg 1
................................. Scaling\Follower\pg 1

CP-266 PPRFI2 ..o Setup\System Setup\pg 1
................................. Scaling\Follower\pg 1

CP-267 PulsesFI2................ Setup\System Setup\pg 3

(Continued)




Appendix F: Control Parameter Screen Locator (continued)

CP# CP Name Screen

................................. Scaling\Follower\pg 1

CP-268 EUFI2...e. Setup\System Setup\pg 3
................................. Scaling\Follower\pg 1

CP-269 FbSyncPolarity ........ Scaling\Follower\pg 1

CP-270 CO Mode ................ Setup\System Setup\pg 1
................................. Scaling\Follower\pg 2

CP-271 CO Max Vdlts.......... Setup\System Setup\pg 1
................................. Scaling\Follower\pg 2
................................. Device Tests\Std Signals Tests\pg 2

CP-272 CO Polarity ............. Setup\System Setup\pg 2
................................. Scaling\Follower\pg 2

CP-273 CO Offset ............... Setup\System Setup\pg 2
................................. Scaling\Follower\pg 2
................................. Device Tests\Std Signals Tests\pg 2

CP-280 AllMode................ Scaling\Aux Analog Input 1\pg 1
................................. System Monitor\Aux Analog Monitor\pg 1
................................. Device Tests\Aux Analog Tests\pg 1
................................. Device Tests\Aux Analog Tests\pg 3

CP-281 AILRA ..o, Scaling\Aux Analog Input 1\pg 1

CP-282 EU @AILRA ....... Scaling\Aux Analog Input 1\pg 1

CP-283 AILRB .....ccoovene Scaling\Aux Analog Input 1\pg 1

CP-284 EU @AILRB ........ Scaling\Aux Analog Input 1\pg 1

CP-285 Al2Mode................ Scaling\Aux Analog Input 2\pg 1
................................. System Monitor\Aux Analog Monitor\pg 1
................................. Device Tests\Aux Analog Tests\pg 1
................................. Device Tests\Aux Analog Tests\pg 3

CP-286 AI2RA ..o Scaling\Aux Analog Input 2\pg 1

CP-287 EU @AI2RA ... Scaling\Aux Analog Input 2\pg 1

CP-288 AI2RB.....cccovenne Scaling\Aux Analog Input 2\pg 1

CP-289 EU @AI2RB ........ Scaling\Aux Analog Input 2\pg 1

CP-290 AO Parameter ......... Scaling\Aux Analog Output\pg 1
................................. Device Tests\Aux Analog Tests\pg 2

(Continued)



Appendix F: Control Parameter Screen Locator (continued)

CP# CP Name Screen

CP-291 AO Mode................. Scaling\Aux Analog Output\pg 1
................................. System Monitor\Aux Analog Monitor\pg 1
................................. Device Tests\Aux Analog Tests\pg 2
................................. Device Tests\Aux Analog Tests\pg 3

CP-292 AORA ..o Scaling\Aux Analog Output\pg 1

CP-293 Va @AORA ......... Scaling\Aux Analog Output\pg 1

CP-294 AORB ....ccoevverene Scaling\Aux Analog Output\pg 1

CP-295 Va @AORB......... Scaling\Aux Analog Output\pg 1

CP-300 Ref Ramps .............. Setpoints & Ramps\Run Ramps\pg 1
................................. Setpoints & Ramps\Stop Ramps\pg 1

CP-301 Acl TmRUN .......... Setpoints & Ramps\Run Ramps\pg 1

CP-302 Acl Rt RUN ............ Setpoints & Ramps\Run Ramps\pg 1

CP-303 Dcl TmRUN .......... Setpoints & Ramps\Run Ramps\pg 1

CP-304 Dcl Rt RUN ............ Setpoints & Ramps\Run Ramps\pg 1

CP-305 Ramp Thd................ Setpoints & Ramps\Run Ramps\pg 1

CP-310 Dc TmRStp ........... Setpoints & Ramps\Stop Ramps\pg 1

CP-311 Dcl RtRStp ............. Setpoints & Ramps\Stop Ramps\pg 1

CP-312 Dcl TmHStp ........... Setpoints & Ramps\Stop Ramps\pg 1

CP-313 Dcl RtHStp............. Setpoints & Ramps\Stop Ramps\pg 1

CP-320 KPVL i Tuning\Velocity Loop\pg 1

CP-321 Ki VL e, Tuning\Velocity Loop\pg 1

CP-322 KAVL e Tuning\Velocity Loop\pg 1

CP-323 DerivThd VL ........... Tuning\Velocity Loop\pg 2

CP-325 KPPL .o Tuning\Position Loop\pg 1

CP-326 Ki PL oo Tuning\Position Loop\pg 1

CP-327 KAPL .o Tuning\Position Loop\pg 1

CP-328 DerivThd PL ........... Tuning\Position Loop\pg 2

CP-329 Max Fb .....ccccoeeenee. Tuning\Feedforward\pg 1

CP-330 Max SpdLmt .......... Alarms& Limits\Limits\pg 1

CP-331 MinSpdLmt............ Alarms& Limits\Limits\pg 1

CP-332 Zero Speed ............. Alarms & Limits\Alarms\pg 1
................................. Alarmsé& Limits\Limits\pg 1

(Continued)




Appendix F: Control Parameter Screen Locator (continued)

CP#

CP Name Screen

CP-333

CP-334

CP-335

CP-336

CP-337
CP-340
CP-341
CP-347
CP-348
CP-350
CP-351
CP-356
CP-357
CP-360
CP-361
CP-362
CP-363
CP-364

CP-367
CP-368
CP-369
CP-370
CP-371
CP-372
CP-373

TrimAuthority ......... Tuning\Velocity Loop\pg 2

................................. Tuning\Position Loop\pg 2
................................. Alarms& Limits\Limits\pg 1
Integral Limit ........... Tuning\Velocity Loop\pg 2
................................. Tuning\Position Loop\pg 2
................................. Alarms& Limits\Limits\pg 1
LdSyncBand............ Scaling\Job Sizes\pg 1
................................. Tuning\Related Items\pg 1
FbSyncBand ............ Scaling\Job Sizes\pg 1
................................. Tuning\Related Items\pg 1
InPosnBand.............. Tuning\Related Items\pg 1
LdSnsDist............... Scaling\Offsets & Phase\pg 2
LdSnsrOfst .............. Scaling\Offsets & Phase\pg 2

TrendJSChg% ......... Alarms& Limits\Limits\pg 2
NonSyncErrRecEn . Alarms& Limits\Limits\pg 2

FbSnsrDist ............... Scaling\Offsets & Phase\pg 2
FbSnsrOfdt .............. Scaling\Offsets & Phase\pg 2
Phase Source .......... Scaling\Offsets & Phase\pg 1
NonSyncPhase......... Scaling\Offsets & Phase\pg 2
Loop Update............ Tuning\Related Items\pg 1
SigFltrSd ............. Tuning\Related Items\pg 1
SigFtrTmCongt ....... Tuning\Related Items\pg 1
KffAdjUpdt ............. Tuning\Feedforward\pg 1

Kff Auto En............. Setup\System Setup\pg 3
................................. Tuning\Feedforward\pg 1
LoErThid ................ Tuning\Large Error\pg 1
LogErrGain................ Tuning\Large Error\pg 1
OverSpdAllow ......... Tuning\Large Error\pg 1
MinFbAIm ............. Alarms & Limits\Alarms\pg 1
Max FbAlm ............ Alarms & Limits\Alarms\pg 1
MaxAcl/Ddl ............ Alarms & Limits\Alarms\pg 1

NO Resp Time......... Alarms & Limits\Alarms\pg 1
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Appendix F: Control Parameter Screen L ocator (continued)

CP# CP Name Screen
CP-374 Posn Alarm.............. Alarms & Limits\Alarms\pg 1
CP-375 SIdAImMMsk............ Setup\Alm Indicator Mask\pg 1
CP-376 CustAlImMsk .......... Setup\Alm Indicator Mask\pg 1
CP-380 Cmprl Parm............ Alarms& Limits\Alarms\pg 2
CP-381 Cmpr2 Parm............ Alarms & Limits\Alarms\pg 2
CP-382 Cmpr3 Parm............ Alarms& Limits\Alarms\pg 3
CP-383 Cmprd Parm............ Alarms & Limits\Alarms\pg 3
CP-386 CmprlType............. Alarms & Limits\Alarms\pg 2
CP-387 Cmpr2Type............. Alarms & Limits\Alarms\pg 2
CP-388 Cmpr3Type............. Alarms & Limits\Alarms\pg 3
CP-389 Cmprd Type............. Alarms & Limits\Alarms\pg 3
CP-392 Cmpriva ............. Alarms & Limits\Alarms\pg 2
CP-393 Cmpr2Vva ............... Alarms & Limits\Alarms\pg 2
CP-394 Cmpr3va ............... Alarms & Limits\Alarms\pg 3
CP-395 CmprdVva ............... Alarms & Limits\Alarms\pg 3
CP-396 Copy Sourcel......... PLC\PLC Data Copy\pg 1
CP-397 Copy Dest 1 ............ PLC\PLC Data Copy\pg 1
CP-398 Copy Source2......... PLC\PLC Data Copy\pg 1
CP-399 Copy Dest 2 ............ PLC\PLC Data Copy\pg 1
CP-400 Rmt Scrall ................ Setup\Remote Scroll Setup\pg 1
CP-401 Rmt Scroll Rate....... Setup\Remote Scroll Setup\pg 1
CP-402 DI 1 Shot ... PLC\Digital I/0\pg 1
CP-403 DI Set.veeceeee, PLC\PLC Monitor\pg 1
CP-405 PLC Monitor 1 ........ PLC\PLC Monitor\pg 1
CP-406 PLC Monitor 2......... PLC\PLC Monitor\pg 1
CP-407 PLC Bit Set.............. PLC\PLC Monitor\pg 1
CP-408 PLC Bit Clear ......... PLC\PLC Monitor\pg 1
CP-410 TmrlDelay ............. PLC\PLC Timers\pg 1
CP-411 TmrlonTm ........... PLC\PLC Timers\pg 1
CP-412 Tmr2Delay ............. PLC\PLC Timers\pg 1
CP-413 Tmr2onTm ............ PLC\PLC Timers\pg 1
CP-414 Tmr3Delay ............. PLC\PLC Timers\pg 1
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CP# CP Name Screen
CP-415 Tmr3onTm .......... PLC\PLC Timers\pg 1
CP-416 Tmr4 Delay ........... PLC\PLC Timers\pg 1
CP-417 TmrdonTm .......... PLC\PLC Timers\pg 1
CP-420 CntrlTrig .ooveveeee. PLC\PLC Event Cntrs\pg 1
CP-421 CntrlCnt............... PLC\PLC Event Cntrs\pg 1
CP-422 Cntr2Trig .ocvevenee. PLC\PLC Event Cntrs\pg 1
CP-423 Cntr2Cnt............... PLC\PLC Event Cntrs\pg 1
CP-424 Cntr3Trig .cceveeee. PLC\PLC Event Cntrs\pg 1
CP-425 Cntr3Cnt............... PLC\PLC Event Cntrs\pg 1
CP-426 Cntr4TrigUp .......... PLC\PLC Event Cntrs\pg 1
CP-427 CntrdCnt............... PLC\PLC Event Cntrs\pg 1
CP-428 Cntr4TrigDn .......... PLC\PLC Event Cntrs\pg 1
CP-429 Cntr4Preset ........... PLC\PLC Event Cntrs\pg 1
CP-430 DN Write Parm 1.... Setup\DeviceNet Setup\pg 2
CP-431 DN Write Parm 2.... Setup\DeviceNet Setup\pg 2
CP-432 DN Write Parm 3.... Setup\DeviceNet Setup\pg 2
CP-433 DN Write Parm 4.... Setup\DeviceNet Setup\pg 2
CP-434 DN Read Parm 1.... Setup\DeviceNet Setup\pg 2
CP-435 DN Read Parm 2.... Setup\DeviceNet Setup\pg 2
CP-436 DN Read Parm 3.... Setup\DeviceNet Setup\pg 2
CP-437 DN Read Parm 4 .... Setup\DeviceNet Setup\pg 2
CP-438 DN MACID......... Setup\DeviceNet Setup\pg 1
CP-439 DN Baud Rate....... Setup\DeviceNet Setup\pg 1
CP-440 Lg Number Parm .... Setup\Status Screen Setup\pg 1
CP-441 StatusLinel ......... Setup\Status Screen Setup\pg 1
CP-442 StatusLine?2 ......... Setup\Status Screen Setup\pg 1
CP-443 StatusLine3 ......... Setup\Status Screen Setup\pg 1
CP-444 StatusLine4 ......... Setup\Status Screen Setup\pg 1
CP-445 StatusLine5s ......... Setup\Status Screen Setup\pg 1
CP-446 StatusLine6 ......... Setup\Status Screen Setup\pg 1
CP-449 Lg Number Units .... Setup\System Setup\pg 5
............................... Setup\Status Screen Setup\pg 1
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CP#

CP Name Screen

CP-450

CP-451
CP-452
CP-453
CP-454
CP-455
CP-456
CP-460
CP-461
CP-462
CP-463
CP-464
CP-465

CP-468

CP-469

CP-470

CP-471

CP-472

CP-473
CP-474

CP-475

CP-477
CP-478

DiagnosticsEn ........ Device Tests\Std Signals Tests\pg 2
................................. Device Tests\Digital 1/0 Test\pg 1
Diag DO Shift ......... Device Tests\Digital 1/0 Test\pg 1
Diag DO.......cccuu...... Device Tests\Digital 1/0 Test\pg 1
Diag DAC Test ....... Device Tests\Std Signals Tests\pg 2
Diag DAC Volts...... Device Tests\Std Signals Tests\pg 2
Diag DAC Bits ....... Device Tests\Std Signals Tests\pg 2
DiagRmpTm.......... Device Tests\Std Signals Tests\pg 2
Analog Cal En......... Device Tests\Aux Analog Tests\pg 3
AnadogCa S ........ Device Tests\Aux Analog Tests\pg 3
Analog Ca Ref ....... Device Tests\Aux Analog Tests\pg 3
AnalogRef Val ......... Device Tests\Aux Analog Tests\pg 3

AO Bit Set............... Device Tests\Aux Analog Tests\pg 3
AO Direct ............... Scaling\Aux Analog Output\pg 1
................................. Device Tests\Aux Analog Tests\pg 2
CRCEnable............. Setup\Serial Comm Setup\pg 1

................................. Device Tests\Serial Comm Test\pg 1
Record Format ........ Setup\Serial Comm Setup\pg 1
................................. Device Tests\Serial Comm Test\pg 1
Device Address....... Setup\Serial Comm Setup\pg 1
................................. Device Tests\Serial Comm Test\pg 1
Baud Rate ............... Setup\Serial Comm Setup\pg 1
................................. Device Tests\Serial Comm Test\pg 1
Frame Format ......... Setup\Serial Comm Setup\pg 1
................................. Device Tests\Serial Comm Test\pg 1
SerCom Char Out ... Device Tests\Serial Comm Test\pg 1
VideoMode............. Setup\Video Setup\pg 1
................................. Device Tests\Hardware Tests\pg 3
Contrast Value......... Setup\Video Setup\pg 1
................................. Device Tests\Hardware Tests\pg 3
Cntrl Latch .............. Availablethrough the"CODE" key
Blk Sel Source......... Blocks\Block Selection\pg 1
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Appendix F: Control Parameter Screen Locator (continued)

CP# CP Name Screen
................................. System Monitor\Control Overrides\pg 4
CP-479 Keypad BIk Sl ....... Blocks\Block Selection\pg 1
................................. System Monitor\Control Overrides\pg 4
CP-480 KyPdLk Mask ......... Setup\Keypad Lock Setup\pg 1
................................. Setup\Keypad Lock Setup\pg 2
CP-481 Unlock CPA ........... Setup\Keypad Lock Setup\pg 1
CP-482 Unlock CPB ........... Setup\Keypad Lock Setup\pg 1
CP-483 Unlock CPC ........... Setup\Keypad Lock Setup\pg 1
CP-484 Unlock CPD ........... Setup\Keypad Lock Setup\pg 1
CP-485 Unlock CPE............ Setup\Keypad Lock Setup\pg 1
CP-486 Unlock CPF............ Setup\Keypad Lock Setup\pg 1
CP-487 Unlock CPG ........... Setup\Keypad Lock Setup\pg 1
CP-488 Unlock CPH ........... Setup\Keypad Lock Setup\pg 1
CP-489 Unlock Block .......... Setup\Keypad Lock Setup\pg 2
CP-490 Memory Test ........... Device Tests\Hardware Tests\pg 1
CP-491 Clr Fault Cntrs......... Device Tests\Device Status\pg 1
................................. Device Tests\Device Status\pg 2
CP-492 Video Test ............... Device Tests\Hardware Tests\pg 3
CP-495 Serial Number ......... Setup\DeviceNet Setup\pg 1
CP-496 Load Parms............. Setup\Load & Save Parms\pg 1
CP-497 Load PLC Prgm...... Setup\Load & Save Parms\pg 1
CP-498 Save Parms.............. Setup\Load & Save Parms\pg 1
CP-499 Save PLC Prgm...... Setup\Load & Save Parms\pg 1
CP-500 Block Parm 1 ......... Block Setup\Edit Block Parms\pg 1
CP-501 Block Parm 2......... Block Setup\Edit Block Parms\pg 1
CP-502 Block Parm 3......... Block Setup\Edit Block Parms\pg 1
CP-503 Block Parm 4 ......... Block Setup\Edit Block Parms\pg 1
CP-504 Block Parm 5 ......... Block Setup\Edit Block Parms\pg 2
CP-505 Block Parm 6 ......... Block Setup\Edit Block Parms\pg 2
CP-506 Block Parm 7 ......... Block Setup\Edit Block Parms\pg 2
CP-507 Block Parm 8......... Block Setup\Edit Block Parms\pg 2
CP-508 Block Parm 9 .......... Block Setup\Edit Block Parms\pg 3
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CP#

CP Name Screen

CP-509
CP-510
CP-511
CP-512
CP-513
CP-514
CP-515
CP-540
CP-541
CP-542
CP-543
CP-544
CP-545
CP-546
CP-547
CP-548
CP-549
CP-550
CP-551
CP-552
CP-553
CP-554
CP-555
CP-556
CP-557
CP-558
CP-559
CP-560
CP-561
CP-562
CP-563
CP-564

Block Parm 10 ........ Block Setup\Edit Block Parms\pg 3
Block Parm 11......... Block Setup\Edit Block Parms\pg 3
Block Parm 12 ........ Block Setup\Edit Block Parms\pg 3
Block Parm 13 ........ Block Setup\Edit Block Parms\pg 4
Block Parm 14 ........ Block Setup\Edit Block Parms\pg 4
Block Parm 15 ........ Block Setup\Edit Block Parms\pg 4
Block Parm 16 ........ Block Setup\Edit Block Parms\pg 4

BlkOvd 1................ Block Setup\Edit Block O\pg 1
BlkOvd 2................ Block Setup\Edit Block O\pg 1
BlkOvd 3................ Block Setup\Edit Block O\pg 1
BlkOvd 4................ Block Setup\Edit Block O\pg 1
BlIkOvd 5................ Block Setup\Edit Block O\pg 2
BIkOVd 6 ................ Block Setup\Edit Block O\pg 2
BIkOvdA 7 ................ Block Setup\Edit Block O\pg 2
BIkOvd 8................. Block Setup\Edit Block O\pg 2
BlIkOvd 9................ Block Setup\Edit Block O\pg 3
BIkOVva1o0............... Block Setup\Edit Block O\pg 3
BIkOVd1l ............... Block Setup\Edit Block O\pg 3
BlkOvaliz ............... Block Setup\Edit Block O\pg 3
BIkOVall3............... Block Setup\Edit Block O\pg 4
BlkOval4 ............... Block Setup\Edit Block O\pg 4
BIkOVvalils............... Block Setup\Edit Block O\pg 4
BIkOVval16 ............... Block Setup\Edit Block O\pg 4
Blkivd1............. Block Setup\Edit Block 1\pg 1
Blkivd 2................ Block Setup\Edit Block 1\pg 1
Blkivd 3................ Block Setup\Edit Block 1\pg 1
Blkiva 4............... Block Setup\Edit Block 1\pg 1
Blkivd s................ Block Setup\Edit Block 1\pg 2
Blkivd6................ Block Setup\Edit Block 1\pg 2
Blkivd 7................ Block Setup\Edit Block 1\pg 2
Blkivd 8................ Block Setup\Edit Block 1\pg 2
Blkivd 9................ Block Setup\Edit Block 1\pg 3
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Appendix F: Control Parameter Screen Locator (continued)

CP# CP Name Screen
CP-565 Blk1Vva1o............... Block Setup\Edit Block 1\pg 3
CP-566 Blklvdll ............... Block Setup\Edit Block 1\pg 3
CP-567 Blklvai2 ............... Block Setup\Edit Block 1\pg 3
CP-568 Blklval3............... Block Setup\Edit Block 1\pg 4
CP-569 Blklvail4 ............... Block Setup\Edit Block 1\pg 4
CP-570 Blk1vails............... Block Setup\Edit Block 1\pg 4
CP-571 Blk1Vvaile ............... Block Setup\Edit Block 1\pg 4
CP-572 Blk2vd 1................ Block Setup\Edit Block 2\pg 1
CP-573 Blk2vd 2................ Block Setup\Edit Block 2\pg 1
CP-574 Blk2vd 3................ Block Setup\Edit Block 2\pg 1
CP-575 Blk2vd 4............... Block Setup\Edit Block 2\pg 1
CP-576 Blk2vd 5................ Block Setup\Edit Block 2\pg 2
CP-577 Blk2vd 6................ Block Setup\Edit Block 2\pg 2
CP-578 Blk2vd 7................ Block Setup\Edit Block 2\pg 2
CP-579 Blk2vd 8................ Block Setup\Edit Block 2\pg 2
CP-580 Blk2vd 9................ Block Setup\Edit Block 2\pg 3
CP-581 Blk2Vva1o0 ............... Block Setup\Edit Block 2\pg 3
CP-582 Blk2Vvdll ............... Block Setup\Edit Block 2\pg 3
CP-583 Blk2vail2 ............... Block Setup\Edit Block 2\pg 3
CP-584 Blk2Val3............... Block Setup\Edit Block 2\pg 4
CP-585 Blk2val4 ............... Block Setup\Edit Block 2\pg 4
CP-586 Blk2Vvals ............... Block Setup\Edit Block 2\pg 4
CP-587 Blk2Vva16 ............... Block Setup\Edit Block 2\pg 4
CP-588 Blk3va1................ Block Setup\Edit Block 3\pg 1
CP-589 Blk3va 2................ Block Setup\Edit Block 3\pg 1
CP-590 Blk3va 3................ Block Setup\Edit Block 3\pg 1
CP-591 Blk3vd 4................ Block Setup\Edit Block 3\pg 1
CP-592 Blk3vd 5................ Block Setup\Edit Block 3\pg 2
CP-593 Blk3vd6................ Block Setup\Edit Block 3\pg 2
CP-594 Blk3va 7................ Block Setup\Edit Block 3\pg 2
CP-595 Blk3vd 8................ Block Setup\Edit Block 3\pg 2
CP-596 Blk3va 9............... Block Setup\Edit Block 3\pg 3

(Continued)
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CP# CP Name Screen

CP-597 BIk3Vva1o0............... Block Setup\Edit Block 3\pg 3
CP-598 BIk3Vdl1l ............... Block Setup\Edit Block 3\pg 3
CP-599 Blk3vaiz ............... Block Setup\Edit Block 3\pg 3
CP-600 BIk3Vd13............... Block Setup\Edit Block 3\pg 4
CP-601 Blk3vail4 ............... Block Setup\Edit Block 3\pg 4
CP-602 BIk3Vdils ............... Block Setup\Edit Block 3\pg 4
CP-603 Blk3Vvd16 ............... Block Setup\Edit Block 3\pg 4
CP-604 Blkdvd 1................ Block Setup\Edit Block 4\pg 1
CP-605 Blk4vd 2................ Block Setup\Edit Block 4\pg 1
CP-606 Blk4vd 3................ Block Setup\Edit Block 4\pg 1
CP-607 Blkdvd 4................ Block Setup\Edit Block 4\pg 1
CP-608 Blk4vd s................ Block Setup\Edit Block 4\pg 2
CP-609 Blk4vd6................ Block Setup\Edit Block 4\pg 2
CP-610 Blk4avd 7 ................ Block Setup\Edit Block 4\pg 2
CP-611 Blk4va 8................ Block Setup\Edit Block 4\pg 2
CP-612 Blk4avd 9................ Block Setup\Edit Block 4\pg 3
CP-613 Blk4Vvd10 ............... Block Setup\Edit Block 4\pg 3
CP-614 Blk4vdl1l ............... Block Setup\Edit Block 4\pg 3
CP-615 Blk4vdilz ............... Block Setup\Edit Block 4\pg 3
CP-616 Blk4Vvdl3 ............... Block Setup\Edit Block 4\pg 4
CP-617 Blkavdl4 ............... Block Setup\Edit Block 4\pg 4
CP-618 Blk4Vvdils ............... Block Setup\Edit Block 4\pg 4
CP-619 Blk4Vvd1le ............... Block Setup\Edit Block 4\pg 4
CP-620 BIksvd 1................ Block Setup\Edit Block 5\pg 1
CP-621 BIkSVvd 2................ Block Setup\Edit Block 5\pg 1
CP-622 BIk5vd 3................ Block Setup\Edit Block 5\pg 1
CP-623 BlkSva 4................ Block Setup\Edit Block 5\pg 1
CP-624 BIkSvd 5................ Block Setup\Edit Block 5\pg 2
CP-625 BIkSVvd 6 ................ Block Setup\Edit Block 5\pg 2
CP-626 BIkSvdA 7 ................ Block Setup\Edit Block 5\pg 2
CP-627 BIk5vd 8................ Block Setup\Edit Block 5\pg 2
CP-628 BIk5vd 9................ Block Setup\Edit Block 5\pg 3
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CP# CP Name Screen
CP-629 BIk5Vva10............... Block Setup\Edit Block 5\pg 3
CP-630 BIk5Vd1l ............... Block Setup\Edit Block 5\pg 3
CP-631 BIk5Vvai2 ............... Block Setup\Edit Block 5\pg 3
CP-632 BIk5Val3............... Block Setup\Edit Block 5\pg 4
CP-633 BIk5Vvail4 ............... Block Setup\Edit Block 5\pg 4
CP-634 BIk5Vvail5............... Block Setup\Edit Block 5\pg 4
CP-635 BIk5Vval16 ............... Block Setup\Edit Block 5\pg 4
CP-636 Blkéva1................ Block Setup\Edit Block 6\pg 1
CP-637 Blkéva 2................ Block Setup\Edit Block 6\pg 1
CP-638 Blkévad 3................ Block Setup\Edit Block 6\pg 1
CP-639 Blkéva 4................ Block Setup\Edit Block 6\pg 1
CP-640 Blkévads................ Block Setup\Edit Block 6\pg 2
CP-641 Blkévd6................ Block Setup\Edit Block 6\pg 2
CP-642 Blkéva 7................ Block Setup\Edit Block 6\pg 2
CP-643 Blkéva 8................ Block Setup\Edit Block 6\pg 2
CP-644 Blkéva9................ Block Setup\Edit Block 6\pg 3
CP-645 Blk6Va1o0............... Block Setup\Edit Block 6\pg 3
CP-646 Blk6Vdl1ll ............... Block Setup\Edit Block 6\pg 3
CP-647 Blk6Vall2 ............... Block Setup\Edit Block 6\pg 3
CP-648 Blk6Vail3............... Block Setup\Edit Block 6\pg 4
CP-649 Blk6Vval4 ............... Block Setup\Edit Block 6\pg 4
CP-650 Blk6Vails ............... Block Setup\Edit Block 6\pg 4
CP-651 Blk6 Va6 ............... Block Setup\Edit Block 6\pg 4
CP-652 Blk7vd 1................ Block Setup\Edit Block 7\pg 1
CP-653 Blk7va 2................ Block Setup\Edit Block 7\pg 1
CP-654 Blk7vd 3................ Block Setup\Edit Block 7\pg 1
CP-655 Blk7va 4................ Block Setup\Edit Block 7\pg 1
CP-656 Blk7vds................ Block Setup\Edit Block 7\pg 2
CP-657 Blk7vd6................ Block Setup\Edit Block 7\pg 2
CP-658 Blk7va 7................ Block Setup\Edit Block 7\pg 2
CP-659 Blk7vda 8................ Block Setup\Edit Block 7\pg 2
CP-660 Blk7vd 9................ Block Setup\Edit Block 7\pg 3
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CP# CP Name Screen
CP-661 BIk7Vvd10............... Block Setup\Edit Block 7\pg 3
CP-662 BIk7Vall .............. Block Setup\Edit Block 7\pg 3
CP-663 BIk7Vvd12 ............... Block Setup\Edit Block 7\pg 3
CP-664 BIk7Vvail3.............. Block Setup\Edit Block 7\pg 4
CP-665 Blk7Vvd14 ............... Block Setup\Edit Block 7\pg 4
CP-666 BIk7Vvails ............... Block Setup\Edit Block 7\pg 4
CP-667 BIk7Vvd16 ............... Block Setup\Edit Block 7\pg 4

(Continued)




APPENDIX G: MONITOR PARAMETER

SCREEN LOCATOR

MP#

MP Name Screen

MP-01

MP-02

MP-03

MP-04

MP-05

MP-06

FILHZ ..o Setup\System Setup\pg 4
................................. Scaling\Lead\pg 1

................................. System Monitor\Run Monitor\pg 2
................................. System Monitor\Std SignalsMonitor\pg 1
................................. Device Tests\Std Signals Tests\pg 1
FILRPM ....cccovennee Status\pg 1

................................. Setup\System Setup\pg 4
................................. Scaling\Lead\pg 1

................................. System Monitor\Run Monitor\pg 2
................................. System Monitor\Std SignalsMonitor\pg 1
................................. Device Tests\Std Signals Tests\pg 1
FI2HZ ..o Setup\System Setup\pg 2
................................. Setup\System Setup\pg 3
................................. Scaling\Follower\pg 1
................................. System Monitor\Std Signals M onitor\pg 2

................................. Setup\System Setup\pg 3
................................. Scaling\Follower\pg 1
................................. System Monitor\Std Signals M onitor\pg 2
................................. Device Tests\Std Signals Tests\pg 1
LAEU/Tm ................ Setup\System Setup\pg 4
................................. Setup\System Setup\pg 5
................................. Scaling\Lead\pg 1

................................. System Monitor\Run Monitor\pg 1
................................. System Monitor\Run Monitor\pg 2
................................. System Monitor\Std Signals Monitor\pg 1
................................. Device Tests\Std Signals Tests\pg 1
FOEU/TmM ................ Setup\System Setup\pg 3
................................. Setup\System Setup\pg 5
................................. Scaling\Follower\pg 1
................................. System Monitor\Run Monitor\pg 1
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M Pt MP Name Screen

................................. System Monitor\Run Monitor\pg 3
................................. System Monitor\Std Signals Monitor\pg 2
................................. Device Tests\Std Signals Tests\pg 1
MP-10 LdPosn ......cccceuenene Status\pg 1
................................. Scaling\Lead\pg 1
................................. Scaling\Offsets & Phase\pg2
................................. Tuning\Large Error\pg 1
................................. Alarms& Limits\Limits\pg 2
................................. System Monitor\Run Monitor\pg 1
................................. System Monitor\Run Monitor\pg 2
................................. System Monitor\Position\pg 1
................................. System Monitor\Std Signals Monitor\pg 1
MP-11 LdJobSize ................ System Monitor\Job Sizes\pg 1
MP-12 LdbSzVaer ............... System Monitor\Job Sizes\pg 1
MP-13 LdbSzAVg .............. System Monitor\Run Monitor\pg 2
................................. System Monitor\Job Sizes\pg 1
MP-14 LdJbSzAct ............... Scaling\Job Sizes\pgl
MP-15 LdNetOfst ............... Scaling\Offsets & Phase\pgl
................................. Scaling\Offsets & Phase\pg2
................................. System Monitor\Position\pg 1
MP-20 Fb Posn ... Status\pg 1
................................. Scaling\Follower\pg 1
................................. Scaling\Offsets & Phase\pg2
................................. Tuning\Large Error\pg 1
................................. Alarms& Limits\Limits\pg 2
................................. System Monitor\Run Monitor\pg 1
................................. System Monitor\Run Monitor\pg 3
................................. System Monitor\Position\pg 1
................................. System Monitor\Std Signals Monitor\pg 2
MP-21 FbJobSize ................ System Monitor\Job Sizes\pg 1
MP-22 FbJbSzVar ............... System Monitor\Job Sizes\pg 1
MP-23 FbJbSzAvg............... System Monitor\Job Sizes\pg 1

(Continued)
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M Pt MP Name Screen

MP-24 FbJbSzAct ............... Scaling\Job Sizes\pgl

MP-25 FbNetOfst ............... Scaling\Offsets & Phase\pgl
................................. Scaling\Offsets & Phase\pg2
................................. System Monitor\Position\pg 1

MP-29 SyncHIgDIf ............... Scaling\Offsets & Phase\pgl
................................. Scaling\Offsets & Phase\pg2
................................. System Monitor\Position\pg 3

MP-30 ScaledRef ................ System Monitor\Run Monitor\pg 3

MP-31 RampedRef ............. System Monitor\Run Monitor\pg 3
................................. System Monitor\Std Signals Monitor\pg 2
................................. System Monitor\Std SignalsMonitor\pg 3

MP-32 VEEIor.....ccovneee. Tuning\Velocity Loop\pg 1
................................. System Monitor\Run Monitor\pg 3
................................. System Monitor\Std Signals M onitor\pg 2

MP-33 POSNEST ..o Tuning\Position Loop\pg 1
................................. Tuning\Large Error\pg 1
................................. Alarms& Limits\Limits\pg 2
................................. System Monitor\Run Monitor\pg 1
................................. System Monitor\Run Monitor\pg 2
................................. System Monitor\Run Monitor\pg 3
................................. System Monitor\Position\pg 1
................................. System Monitor\Std SignalsMonitor\pg 1
................................. System Monitor\Std Signals Monitor\pg 2

MP-34 19100 I Tuning\Velocity Loop\pg 1
................................. Tuning\Position Loop\pg 1
................................. Tuning\Feedforward\pg 1
................................. System Monitor\Std SignalsMonitor\pg 3

MP-35 FeedFwd.................. Tuning\Velocity Loop\pg 1
................................. Tuning\Position Loop\pg 1
................................. Tuning\Feedforward\pg 1
................................. System Monitor\Std SignalsMonitor\pg 3

MP-36 TrimOut .................. Tuning\Velocity Loop\pg 1
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M P#

MP Name Screen

MP-37

MP-38

MP-39

MP-40

MP-41

MP-42

MP-48

MP-49

................................. Tuning\Position Loop\pg 1
................................. Tuning\Feedforward\pg 1
................................. System Monitor\Run Monitor\pg 3
................................. System Monitor\Std Signals Monitor\pg 3
COVolts.....cceveenee. Setup\System Setup\pg 2
................................. Scaling\Follower\pg 2
................................. Setpoints & Ramps\Direct SP & Ramps\pg 1
................................. Tuning\Velocity Loop\pg 1
................................. Tuning\Position Loop\pg 1
................................. Tuning\Feedforward\pg 1
................................. System Monitor\Run Monitor\pg 3
................................. System Monitor\Std Signals Monitor\pg 3
................................. Device Tests\Std Signals Tests\pg 2
COBItS .cccvevvereenee Scaling\Follower\pg 2
................................. System Monitor\Std Signals Monitor\pg 3
CO Max Bits........... Scaling\Follower\pg 2
................................. System Monitor\Std Signals Monitor\pg 3
Scaleed Fb............... Status\pg 1

................................. Setup\System Setup\pg 5
................................. System Monitor\Run Monitor\pg 1
ScaleFactor ............. Scaling\Job Sizes\pgl
................................. System Monitor\Position\pg 1
................................. System Monitor\Position\pg 2
ActScaleFactor ....... System Monitor\Run Monitor\pg 1
................................. System Monitor\Position\pg 1
................................. System Monitor\Position\pg 2

[ Setup\System Setup\pg 3
................................. Tuning\Feedforward\pg 1

Cntrl Loop ............... Tuning\Velocity Loop\pg 1
................................. Tuning\Position Loop\pg 1
................................. Tuning\Large Error\pg 1
................................. System Monitor\Run Monitor\pg 2
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................................. System Monitor\Run Monitor\pg 3
................................. System Monitor\Job Sizes\pg 1
................................. System Monitor\Job Sizes\pg 2
................................. System Monitor\Std Signals Monitor\pg 1
................................. System Monitor\Std SignalsMonitor\pg 2
................................. System Monitor\Control Overrides\pg 1

MP-50 State ..o Status\pg 1
................................. Setup\System Setup\pg 1
................................. Setup\System Setup\pg 2
................................. Setup\System Setup\pg 3
................................. Setup\System Setup\pg 4
................................. Setup\System Setup\pg 5
................................. Tuning\Large Error\pg 1
................................. System Monitor\Run Monitor\pg 1
................................. System Monitor\Run Monitor\pg 2
................................. System Monitor\Run Monitor\pg 3
................................. System Monitor\Position\pg 1
................................. System Monitor\Position\pg 2
................................. System Monitor\Job Sizes\pg 1
................................. System Monitor\Job Sizes\pg 2
................................. System Monitor\Std Signals Monitor\pg 1
................................. System Monitor\Std Signals M onitor\pg 2
................................. System Monitor\Control Overrides\pg 1
................................. System Monitor\Control Overrides\pg 4
................................. Device Tests\Std Signals Tests\pg 2
................................. Device Tests\Digital 1/0 Test\pg 1

MP-51 ActiveBlk ............... Blocks\Block Selection\pg 1
................................. System Monitor\Limits & Alarms\pg 2
................................. System Monitor\Control Overrides\pg 1
................................. System Monitor\Control Overrides\pg 4

MP-52 InvalidBIks............... Blocks\Block Selection\pg 1

(Continued)



Appendix G: Monitor Parameter Screen Locator (continued)

M P#

MP Name Screen

MP-53
MP-54
MP-55
MP-56
MP-90
MP-91

MP-94
MP-95
MP-96
MP-97
MP-98
MP-99
MP-100

MP-101

MP-102

MP-103

MP-107
MP-108
MP-109
MP-110
MP-111
MP-112

................................. System Monitor\Limits& Alarms\pg 2

Misc Status.............. System Monitor\Limits & Alarms\pg 2
SdAIMS.....cceee System Monitor\Limits& Alarms\pg 2
CustomAIms........... System Monitor\Limits & Alarms\pg 2
MiscAlarms............ System Monitor\Limits& Alarms\pg 2
SerCom Char In...... Device Tests\Serial Comm Test\pg 1
SerCom Errs............ Device Tests\Serial Comm Test\pg 1
................................. Device Tests\Serial Comm Test\pg 2
ROM Test ............... Device Tests\Hardware Tests\pg 1
SRAM Test ............. Device Tests\Hardware Tests\pg 1

NV RAM Test ........ Device Tests\Hardware Tests\pg 1
Model # ......ccvevenee. Device Tests\Device Model & Rev\pg 1
RELEASE............... Device Tests\Device Model & Rev\pg 1
REVISION ............. Device Tests\Device Model & Rev\pg 1
DI 7.0 . s PLC\Digital 1/0\pg 1

................................. System Monitor\Dig I/O Monitor\pg 1
................................. Device Tests\Digital 1/0 Test\pg 1

DI 15.8 ..o PLC\Digital 1/0\pg 1
................................. System Monitor\Dig I/O Monitor\pg 1
................................. Device Tests\Digital 1/0 Test\pg 1
DO 7.0 v, PLC\Digital 1/0\pg 1
................................. System Monitor\Dig I/O Monitor\pg 1
................................. Device Tests\Digital 1/0 Test\pg 1
KeyPad Lockout ..... Setup\Keypad Lock Setup\pg 1
................................. Setup\Keypad Lock Setup\pg 2
................................. Device Tests\Hardware Tests\pg 2
Tmr4Time............... PLC\PLC Timers\pg 1
PLCMon1Vad ... PLC\PLC Monitor\pg 1
PLCMon2Val ....... PLC\PLC Monitor\pg 1

PLC 15-8................ PLC\PLC Monitor\pg 1

PLC 23-16.............. PLC\PLC Monitor\pg 2

PLC 31-24............. PLC\PLC Monitor\pg 2




M P# MP Name Screen

MP-113 PLC 39-32.............. PLC\PLC Monitor\pg 2

MP-114 PLC 47-40.............. PLC\PLC Monitor\pg 2

MP-115 PLC 5548.............. PLC\PLC Monitor\pg 2

MP-116 PLC 63-56.............. PLC\PLC Monitor\pg 2

MP-117 PLC 71-64............. PLC\PLC Monitor\pg 2

MP-118 PLC 79-72.............. PLC\PLC Monitor\pg 2

MP-119 PLC 87-80.............. PLC\PLC Monitor\pg 2

MP-120 PLC 95-88.............. PLC\PLC Monitor\pg 2

MP-121 PLC107-100........... PLC\PLC Monitor\pg 3

MP-122 PLC115-108 ........... PLC\PLC Monitor\pg 3

MP-123 PLC123-116 ........... PLC\PLC Monitor\pg 3

MP-124 PLC131-124 ........... PLC\PLC Monitor\pg 3

MP-125 PLC139-132........... PLC\PLC Monitor\pg 3

MP-126 PLC147-140 ........... PLC\PLC Monitor\pg 3

MP-127 PLC155-148 ........... PLC\PLC Monitor\pg 3

MP-128 PLC163-156 ........... PLC\PLC Monitor\pg 3

MP-129 PLC171-164 ........... PLC\PLC Monitor\pg 3

MP-130 PLC179-172 ........... PLC\PLC Monitor\pg 3

MP-131 PLC187-180........... PLC\PLC Monitor\pg 4

MP-132 PLC195-188........... PLC\PLC Monitor\pg 4

MP-133 PLC203-196........... PLC\PLC Monitor\pg 4

MP-134 PLC211-204 ........... PLC\PLC Monitor\pg 4

MP-135 PLC219-212............ PLC\PLC Monitor\pg 4

MP-150 Last Reset ............... Device Tests\Device Status\pg 1
................................. Device Tests\Device Status\pg 2

MP-151 MiscIntrpt ............... Device Tests\Device Status\pg 1
................................. Device Tests\Device Status\pg 2

MP-152 DeviceAlms............ Device Tests\Device Status\pg 1

MP-153 PC at Intrpt ............. Device Tests\Device Status\pg 2

MP-154 Norm Pwr Ups ....... Device Tests\Device Status\pg 1

MP-155 Low Pwr Cntr ......... Device Tests\Device Status\pg 1

MP-156 Mem Err Cntr ......... Device Tests\Device Status\pg 1




M P#

MP Name Screen

MP-157
MP-158
MP-160

MP-161

MP-162

MP-163

MP-164

MP-165

MP-166

MP-167

MP-168
MP-169
MP-178
MP-179
MP-180
MP-182
MP-183
MP-184

WatchDogCntr ........ Device Tests\Device Status\pg 1
MisclntrptCntr ......... Device Tests\Device Status\pg 2
AlLBItS...cceveeee Scaling\Aux Analog Input1\pgl
................................. System Monitor\Aux Analog Monitor\pg 1
................................. Device Tests\Aux Analog Tests\pg 1
AllSigna ................ Scaling\Aux Analog I nput1\pgl
................................. System Monitor\Aux Analog Monitor\pg 1
................................. Device Tests\Aux Analog Tests\pg 1

AITEU....cccvee. Scaling\Aux Analog I nput1\pgl
................................. System Monitor\Aux Analog Monitor\pg 1
AlI2BitS....ccooveneee. Scaling\Aux Analog I nput2\pgl

................................. System Monitor\Aux Analog Monitor\pg 1
................................. Device Tests\Aux Analog Tests\pg 1
Al2Signal ................ Scaling\Aux Analog I nput2\pgl
................................. System Monitor\Aux Analog Monitor\pg 1
................................. Device Tests\Aux Analog Tests\pg 1

AI2EU ... Scaling\Aux Analog I nput2\pgl
................................. System Monitor\Aux Analog Monitor\pg 1
AOBItS ..ccovrrene. Scaling\Aux Analog Output\pgl

................................. System Monitor\Aux Analog Monitor\pg 2
................................. Device Tests\Aux Analog Tests\pg 2
AOSigna ................ Scaling\Aux Anal og Output\pgl
................................. System Monitor\Aux Analog Monitor\pg 2
................................. Device Tests\Aux Analog Tests\pg 2
AnlgCal Ref A ........ Device Tests\Aux Analog Tests\pg 3
AnlgCal Ref B ........ Device Tests\Aux Analog Tests\pg 3

PosnErrCnt .............. System Monitor\Position\pg 2
SyncFIgDifCnt......... System Monitor\Position\pg 2
LdPsnCnt ................ System Monitor\Position\pg 2
LdISCnt.....cccverneee. System Monitor\Job Sizes\pg 2
LdJSAvgCnt ............ System Monitor\Job Sizes\pg 2

LdJSvarCnt ............. System Monitor\Job Sizes\pg 2




M P# MP Name Screen

MP-190 FbPsnCnt................. System Monitor\Position\pg 2
MP-192 FbJSCnt ... System Monitor\Job Sizes\pg 2
MP-193 FbJSAvgCnt ............ System Monitor\Job Sizes\pg 2
MP-194 FbJSvarCnt ............. System Monitor\Job Sizes\pg 2




APPENDIX H: ERROR CODE DEFINITIONS

Error Definition

Acl TmHigh Accelerationtimeistoo high.

Acl too Hi Acceleration rateistoo high.

Adrs Error Address Error, there is an internal address conflict with the CPU.

Bad Blk Calc During calculations for one of the parameter blocks, an error was
encountered causing the block to be marked as bad. The block
parameter value(s) in error should be corrected.

Bad Blk Sel An attempt was made to switch to abad parameter block.

Binary Only The number isBinary, only “1's” and “0's’ may be entered.

BkUp Loaded  Prompt which displayson completion of loading a code parameter
backup into main CP list.

Blk Parm Err An error was encountered in the block parameters.

Blk va Err An error was encountered in the block values of ablock.

Buss Error Thereisaninternal buss conflict with the CPU.

ChkSm Error Checksum Error, the checksum cal culated for memory datais not
correct.

Dcl Tm High Decelerationtimeistoo high.

Default Set Prompt after resetting a parameter back to its default value.

Defaults Set Prompt after resetting all parameters back to their default values.

DivideBy 0 Math error has occurred internal resulting in divide by zero.

DP Present Decimal point already present in the number you are entering.

Dspl Error Display Error, an error has occurred when attempting to display a
parameter (e.g., the parameter does not exist).

Field Full The maximum number of characters (digits, decimal point, negative
sign) allowed for parameter entry has been reached while entering a
number viathe keypad. You tried to enter more numbers/characters
than will fit into the space alotted for the parameter value entry.

Flts Cleared Prompt to indicate that the faults have been cleared, as aresult of
entering a 1 into Clr Fault Cntrs (CP-491)

Gen Intrpt Some error occurred during the control s program execution to cause

a General Interrupt.

(Continued)




Appendix H:

Error Code Definitions (continued)

Error Definition

Halt Monitor Reset caused by microprocessor or double bus fault.

Illegal Inst Illegal Instruction.

Invalid Cmd Aninvalid command was encountered during compil ation of the
PLC program.

Invalid Opnd Aninvalid operand was encountered during compilation of the PLC
program.

Invalid Parm The parameter requested isnot defined and thereforeisinvalid.

KyPd Lockout  Thekeypad islocked out, disallowing entry for this parameter
through the keypad.

Lgwd Ovfl There was aLong Word Overflow as aresult of some internal
calculation.

LossOf Clock  Thereisno clock signal. Last reset caused by the detection of no
clock signal.

L ow Power Thedevice’'sAC input voltagelevel islow (below therequired
specification).

Max Error The parameter value just entered is above the maximum allowed for
the parameter.

Max Res Met The maximum number of digitsto theright of the decimal point for
the parameter being entered has already been met (an attempt was
made to exceed thislimit).

Max SP Error  Thevaluejust entered for the setpoint exceedsthevauesetinits
corresponding Max SP(211,221).

Memory Fail Indicates that amemory test hasfailed.

Memory Pass
Memory Error
Min Error

Min SP Error

Indicates that the memory test has passed.

Aninternal memory error was encountered.

The parameter value last entered exceeded the minimum value
allowed for the parameter.

Thevaluejust entered for the setpoint exceedsthe value set inits
corresponding Min SP (212,222).

(Continued)




Appendix H: Error Code Definitions (continued)

Parm Mem Lmt

PLC BKUp set

PLC Dflt set

PLC Mem Lmt

Power Loss
Ratio too Hi

Error Definition

Minus First When entering the value for this parameter the minus sign (-) must
be entered first.

No <END> During compilation of the PLC program, no END command was
found.

No Cmpr Parm  Invalid comparison parameter entered.

Not Allowed Thelast action attempted is not allowed.

Not Processd The request for a parameter val ue change was not processed dueto a
“combo” check error that occurred as aresult of some calculation
for arelated parameter value or a parameter in ablock of
parameters. May be the result of ablock parameter transfer to the
control viaserial communications.

Not Ready The control was “not ready” to process the last request.

NVRAM Failed Thememory test for the nonvolatile RAM hasfailed.

NVRAM Passed The memory test for the nonvolatile RAM has passed.

Only 1 Page Occurs when the page up or page down key is pressed and thereis

only one pageto display.

Indicatesthat the internal memory limit for parametersin block
parameters has been exceeded, and therefore the number of
parameters defined in block parameters must be reduced.

Prompt to indicate that the PL C program has been changed to be the
same as the backup PL C program that was saved to backup.

Prompt to indicate that the PL C program has been changed to be the
same as the default PLC program.

During compilation of the PL C program, the internal memory limit
set for the PLC program has been exceeded. The PLC program
should be reduced.

Indicates that amomentary loss of AC power was detected.
Theratiois too high.

(Continued)



Appendix H:

Error Code Definitions (continued)
Error Definition
Res Error Theresolution for the last parameter value exceeded the limitsfor
that parameter (result of a parameter value change using serial
communications).
ROM Failed Indicates that the memory test for the internal ROM part has failed.
ROM Passed Indicates that the memory test for the internal ROM part has passed.

RUN Lockout

Saved 2 BkUp

SPtoo High
SPtoo Low
Speed too Hi
SRAM Failed
SRAM Passed
Test Module
Ulmpd Intrpt

Watch Dog

Indicates that the parameter entry islocked out during run. An
attempt was made to enter a parameter value into a parameter that is
locked out during run while the control isin run.

Prompt to indicate that the data has been saved to backup storage for
later use.

The setpoint istoo high.

The setpoint istoo low.

The speed istoo high.

Indicates that the memory test for the internal RAM part has failed.
Indicates that the memory test for the internal RAM part has passed.
Reset caused by microprocessor'stest sub-module.

An error has occurred while the CPU was processing to cause an
unimplemented interrupt.

Theinternal CPU watch dog timer hastimed out. CPU is out of
time and is not able to function correctly.




-NOTES—



APPENDIX I: SERIAL COMMUNICATIONS ERROR

CODE DEFINITIONS

# Name

Definition

0 OK
1 Genera Data Error

2 ResError

3 Invalid Parm
4 Stringtoolong

5 Out of Range

6 NotAllowed
7 Lockout During RUN

8 Not Ready
9 Block Parm Error
10 Block Value Error

11 Parm Memory Limit

12 MIN Error

Request processed

A non-specified error occurred as aresult of the last
serial communicationstransmission. Check the
contents of the last message transmission against
the protocol definition.

Theresolution for the Control Parameter value
exceeds the minimum or maximum that isallowed.
Therequested parameter does not exist.

The custom engineering units string that was sent
exceeds the 15 character limit and was truncated to
15 characters.

The parameter requested is above or below the
available number of parameters, or the address
requested for amemory read is not within the
memory addressrange.

Therequest isnot allowed.

An attempt was made to change a parameter value
for aparameter that islocked out during run, while
the control isin run (state).

The CX-1200 was “not ready” to receive the last
request.

An error was encountered while processing ablock
parameter request.

An error was encountered while processing ablock
valuerequest.

Theinternal memory limit for block parameterswas
exceeded during processing of ablock parameter
change.

There was an attempt to exceed the minimum value
allowed for a parameter value.

(Continued)



Appendix I: Serial CommunicationsError Code Definitions (continued)

17

18
19
20
21
22
23
24
25
26
27

28

PLC Memory Limit

Defaults L oaded
Backup Loaded
Backup Saved
Checksum Error
Faults Cleared
Passed

Failed

No Compare Parm

Divide by Zero

Long Word Overflow

Parm Transfer Limit Error

# Name Definition

13 Max Error There was an attempt to exceed the maximum value
allowed for a parameter value.

14 Invaid Command PLC  Aninvalid command was encountered during
compilation of the PLC program.

15 Invalid Operand PLC Aninvalid operand was encountered during
compilation of the PLC program.

16 No<END>PLC No END command was found during compilation of

the PLC program.

Theinternal memory limit for the PLC program was
reached while compiling the PLC program. The PLC
program should bereduced in size.

The default parameter values have been loaded into the
Control Parameters.

The backup parameter val ues have been loaded into
the Control Parameters.

The Control Parameter values have been saved to
backup storage.

A checksum calculation error has occurred as aresult
of thelast request.

Thefault counters have been cleared.

The requested memory test passed.

Therequested memory test failed.

No compare parameter.

The last request caused a*“ divide by zero” inan
internal calculation.

Thelast request caused a*“long word overflow” in an
internal calculation.

An attempt was made to exceed the maximum number
of parameters allowed for arequest.

(Continued)




Appendix I: Serial Communications Error Code Definitions (continued)

# Name

Definition

29 Memory Read too Long

30 DataLength Error

31 Not Processed Msg

32 Invalid Serial Comm

An attempt was made to read too many bytes of
memory at onetime.

The“datafield” length did not match the length
expected for the specific serial communications
function request.

Thelast serial communications function request was
not processed due to acombinational check error. One
or more of the parametersin the block of parameters
sent caused an error.

The serial communications function that was
requested, is not defined in thelist of allowed
functions. Check the protocol definition.




-NOTES—



APPENDIX J: PLC DEFAULT PROGRAM

LOGIC

PL C Command

Equivalent Logic Ladder

BlkSel A

DI- 8
LOAD 8 DI_8 | | O_
OUT 140 Blk Sel A |
8 140
DI-9 Cntr 1 Rst
LOAD 9 DI_9 | | O_
OuUT 135 Cntr 1 Rst |
9 135
DI-10 Re-Learn
LOAD 10 DI_10 | | O_
OouT 174 Re-Learn |
10 174
DI-11 OpnLpRagst
LOAD 11 DI_11 | O_
OuT 187 OpnLpRagst | |
11 187
DI-12 RstFI1Psn
LOAD 12 DI_12 | | O_
OUT 152 RstFI1Psn |
OuT 153 RstFI2Psn 12 152
RstFI2Psn
153
DI-13 LdSyncOff
LOAD 13 DI_13 | O_
OouUT 172 LdSyncOff |
ouT 173 FbSyncOff 13 172
FbSyncOff
173
DI-14 Scroll Dn
LOAD 14  DI_14 | | O_
OuUT 169 Scroll Dn |
14 169
DI-15 Scroll Up
LOAD 15 DI_15 _l | O_
OUT 168  Scroll Up |
15 168
FbSyncRcv Cntr 1 Inc
LOAD 69 FbSyncRcv | | O_
OuUT 130 Cntr 1 Inc ||
69 130
(Continued)



Appendix J: Default PLC Program Logic (continued)

PLC Command Equivalent Logic L adder
RR@0Spd Fb@0Spd DO_0
LOAD 53 RR@0Spd | | | | O_
AND 54 FB@0Spd 11 11
OUT 100 DO_0 53 54 100
HiSpdAIm DO 1
LOAD 29 HiSpdAIm | | O_
OR 28 LoSpdAIm |
OouT 101 DO_1 29 101
LoSpdAIm
| |
11
28
OutOfPosn DO _2
LOAD 65 OutOfPosn | | O_
OUT 102 DO_2 ||
61 102
LdSyncMis DO_3
LOAD 66 LdSyncMis | | O_
OUT 103 DO_3 1
66 103
FbSyncMis DO _4
LOAD 67 FbSyncMis | | O_
OUT 104 DO 4 11
67 104
Cntr 1 Out DO_5
LOAD 32  CntrlOut | | O_
ouT 105 DO 5 ||
32 105
Rvs Cmd DO _6
LOAD 89 Rvs Cmd | | O_
OouUT 106 DO_6 11
89 106
DrvEnable DO_7
LOAD 51 DrvEnable | | O_
ouT 107 DO_7 1
51 107




APPENDIX K: PLC PROGRAM COMMANDS

Command Description Decimal: Hexidecimal:
END Command 224 EO
LOAD Command 225 El
AND Command 226 E2
OR Command 228 E4
Exclusive OR Command (XOR) 229 E5
NOT Command 232 E8
LOAD NOT Command 233 E9
AND NOT Command 234 EA
OR NOT Command 236 EC
Exclusive OR NOT Command 237 ED
OUT Command 240 FO
NOP Command 255 FF




—NOTES—



APPENDIX L: PLC PROGRAM OPERANDS

Op Name Related CP

0

1 s

2  ZERO =0, off state

3 ONE =1, on state

4  Pwr-Up 1 (on) for 1st PLC Scan

5 Reserved

6  Reserved

7 Reserved

8 DI _8,Digital Input 8

9 DI_9,Digita Input9

10 DI_10, Digital Input 10

11 DI_11, Digital Input 11

12 DI_12,Digital Input 12

13 DI_13, Digital Input 13

14 DI_14, Digital Input 14

15 DI_15, Digital Input 15

16 Lchl Out, Latch 1 Output

17 Lch2 Out, Latch 2 Output

18 Lch3 Out, Latch 3 Output

19 Lch4 Out, Latch 4 Output

20 Reserved

21 Reserved

2 Reserved

23 Reserved

24 TmrlOut, Timer L OULPUL.......ccceverreeiece e, CP-410,CP-411
25 Tmr20ut, Timer 2 OULPUL .......cveereereeieeriesee e CP-412,CP-413
26 Tmr3Out, Timer 3OULPUL........cccevereeeeeeecie e CP-414,CP-415
27 Tmr4d Out, Timer 4 OULPUL .......cvevreerieeeeeiesee e CP-416,CP-417
28  LoSpdAlm, Low Speed Alarm

29  HiSpdAlm, High Speed Alarm

(Continued)



AppendixL: PLC Program Operands(continued)

Op Name Related CP

30  MinSpdLmt, Scaled Ref Speed < Minimum Speed Limit ......... CP-331

31 MaxSpdLmt, Scaled Ref Speed > Maximum Speed Limit ....... CP-330

32 Cntrl Out, Counter 1 OULPUL .......c.eevereeeerireeriesiesiereeesee e seeeenes CP-420,CP-421

33 Cntr2 Out, Counter 2 OUEPUL .......eeveerieerieeieeseesieesieesee e e CP-422,CP-423

A Cntr3 0ut, Counter 3 OULPUL ........ecvereeeeeeeereeeeseeeeeeee e CP-424,CP-425

35  Cntr4UpO, Counter 4 Up Counter QULPUL .......cccvvevierieeeieens CP-426,CP-427

36 Cntr4DnO, Counter 4 Down Counter Qutput ..........cccceeeeneeee. CP-428,CP-427

37 Low Power, Low Power Indication

3B Reserved

39 Reserved

40 Direct, Direct Mode

41 Master, Master Mode

42  Follower, Follower Mode

43 InvFollower, Inverse Follower Mode

44 Non-Sync

45  FixedSync, Fixed Ratio Sync

46  TrendSync, Trend Ratio Sync

47 LearnSync, Learn Ratio Sync

48 Reserved

49 MaxFI1Hz, Maximum FI1 Frequency [HZ}

50 COSign, Control Output Sign (1 = Negative)

51 DrvEnable, Drive Enable

52  RmpActive, Ramp Active

53 RR@O0Spd, Ramped Reference at ‘0" Speed ......cceovevvevrienene CP-370

54 Fb@O0Spd, Feedback at ‘0" Speed ......ccccoovvvererivieeniresieen CP-370

55 MxFbSpd, Maximum Feedback Speed ..........ccocvvvvveneiinnnnnnnn. CP-329

56 MaxAclDcl, MaximumAccel/DeCel .........cccoviveeveieiieieieene CP-372

57 DrvNoRsp, Drive/Motor NOT Responding .........cccccevvreeeenenne CP-372

58 MaxFI2Hz, Feedback is >= Maximum Freq (Hz2) .........c.......... MP-03

59 CO@MxVIts, Control Output at Maximum Volts..................... CP-271
(Continued)




AppendixL: PLC Program Operands(continued)

Op Name Related CP

60 Cmprl Out, Numerical Comparator 1 result.........c.ccecevveeennene CP-380,386,392
61 Cmpr2 Out, Numerical Comparator 2 result ...........cceecvveeeennnne CP-381,387,393
62 Cmpr3 Out, Numerical Comparator 3result ...........cceeevveeennnne CP-382,388,394
63 Cmpr4d Out, Numerical Comparator 4 result ...........cceeceveeeennnne CP-383,389,395
64 Reserved

65 OutOfPosn, Out of Position

66 LdSyncNPr, Lead Sync pulse Not Present

67 FbSyncNPr, Follower Sync pulse Not Present

68 LdSyncRcv, Lead Sync pulse Received

69 FbSyncRcv, Follower Sync pulse Received

70  OneSecSqgW, One Second Square Wave Output

71 Reserved

72 F-Stop, F-Stop State (Monitor Only) .......coccveeeveceeve e MP-50

73 R-Stop, R-Stop State (Monitor Only) ........cccoevveeeeirieeereenees MP-50

74 H-Stop, H-Stop State (Monitor ONlY) .......ccceeveeeevesecieseenes MP-50

75  Run, Run State (Monitor ONly) ......ccccoooeeieeneieee e MP-50

76  Jog Fwd, Jog Forward State (Monitor Only) .........ccceeveveeienene MP-50

77 Jog Rvs, Jog Reverse State (Monitor Only) ........ccccvvveeennnens MP-50

78 Reserved

79 DiagState, Diagnostics State (Monitor Only) .......cccccevveeeeneeens MP-50

80 Blk Sel 0, Block 0 Selected (Active) - (Monitor Only) ............. MP-51

81 Blk Sel 1, Block 1 Selected (ACHVE) ....ocveeeeeveeeeereeeeiese e MP-51

82 Blk Sel 2, Block 2 Selected (ACHVE) ..vocvveeeveeeieeececiecesie e MP-51

83 Blk Sel 3, Block 3 Selected (ACHVE) ....ooveeeeveeeeeereeeeese e MP-51

84 Blk Sel 4, Block 4 Selected (ACHVE) ..ocveeeeveeeeece e MP-51

85 Blk Sel 5, Block 5 Selected (ACHVE) ....oceeeeveieeeveeeeereenee MP-51

86 Blk Sel 6, Block 6 Selected (ACHIVE) ....ccoveveveiecieie e MP-51

87 Blk Sel 7, Block 7 Selected (ACHIVE) ..ccovveeeeeveeeeeeeesie e MP-51

88 Reserved

RvsCmd, Reverse Direction Command indicated

(Continued)



AppendixL: PLC Program Operands(continued)

Op Name

Related CP

BBIYB8ERBYRS

101
102
103
104
105
106
107
108
109

BEREE

14

116
17
118
119

Reserved
Reserved
Reserved
Reserved
Reserved
Reserved

Reserved (Not accessible)
Reserved (Not accessible)
Reserved (Not accessible)
Reserved (Not accessible)

DO _0, Digital Output 0
DO _1, Digital Output 1
DO _2, Digital Output 2
DO_3, Digital Output 3
DO _4, Digital Output 4
DO _5, Digital Output 5
DO_6, Digital Output 6
DO_7, Digital Output 7

Tmpl, Temporary Control Relay 1, CR1
Tmp2, Temporary Control Relay 2, CR2
Tmp3, Temporary Control Relay 3, CR3
Tmp4, Temporary Control Relay 4, CR4
Tmp5, Temporary Control Relay 5, CR5
Tmp6, Temporary Control Relay 6, CR6
Tmp7, Temporary Control Relay 7, CR7
Tmp8, Temporary Control Relay 8, CR8

Lchl Set, Latch 1 Set
Lch2 Set, Latch 2 Set
Lch3 Set, Latch 3 Set
Lch4 Set, Latch 4 Set

(Continued)




AppendixL: PLC Program Operands(continued)

Op Name Related CP
120 Lchl Rst, Latch 1 Reset

121 Lch2 Rst, Latch 2 Reset

122 Lch3 Rst, Latch 3 Reset

123 Lch4 Rst, Latch 4 Reset

124 TmrlEn, Timer LENable .....cooooieciiciieeeeeceecee e CP-410,CP-411
125 Tmr2En, Timer 2Enable ......o.eevveeieeeceece e CP-412,CP-413
126 TMr3En, Timer SENable ......coooveiveeieice e CP-414,CP-415
127 TmrdEn, Timer 4 Enable ......cooeveeieeceece e CP-416,CP-417
128 TmMrd Rst, TIiMEr 4 RESEL.....ooiveeiveecteecee et CP-416,CP-417
129 Reserved

130 Cntrl Inc, Counter 1 INCrement ........ceeeeveeevieeeiieeesiree e e CP-420,CP-421
131 Cntr2 Inc, Counter 2 INCrEMENT ...eveeeeeeeeeeeeeeeeeeee e CP-422,CP-423
132 Cntr3Inc, Counter 3 INCrement ........ceeeeeeevieeecieeesree e CP-424,CP-425
133 Cntrd Inc, Counter 4 INCrEMENT ...eveeeeeeeeeieeeeeeeeeeeeeeee e CP-426,CP-427
134 Cntr4 Dec, Counter 4 DeCrement .........ccceeeveeeeeeeeveecveeevee e CP-428,CP-427
135 Cntrl Rst, Counter 1 RESEL ......ccvveeveceeeceece e CP-421

136 Cntr2 Rst, Counter 2 RESEL .......ccocveeeeieiecieeciee et CP-423

137 Cntr3 Rst, Counter 3 RESEL ......ocveeeeeceeceee e CP-425

138 Cnird Rst, Counter 4 RESEL .......ccccveeviieeeieeeeee et CP-429,CP-427
139 Reserved

140 Blk Sal A, BIOCK SEIECLA ..o CP-478, MP-51
141 Blk Sel B, BIOCK SEIECE B ......ocoveeveetececcee et CP-478, MP-51
142 Blk S&l C, BIOCK SEIECE C ...ttt CP-478, MP-51
143 Reserved

144 Reserved

145 Reserved

146 Reserved

147 Reserved

148 RstIngrl, Reset Integral t0 ZEr0 ......ceovvveeeeveveeece e MP-34

149 Frzingrl, Freeze Integra (Freeze at current value) ................... MP-34

(Continued)



AppendixL: PLC Program Operands(continued)

Op Name Related CP
150 Reserved

151 LgErr Off, Disable Large Error Recovery
152 RstFI1Psn, Reset FI1 Position to zero
153 RstFI2Psn, Reset FI2 Position to zero
154 RstPsnErr, Reset Position Error to zero
155 Reserved

156 Reserved

157 ByPassRmp, Bypass Ramp calculation
158 FrzRamp, Freeze Ramp

159 Negate SR, Negate Scaled Reference
160 DataCopy 1

161 Data Copy 2

162 Reserved

163 Reserved

164 NegateCO, Negate Control Output

165 Reserved

166 Reserved

167 StrtTrace, Start Data Trace

168 Scroll Up, Remote SCroll Up ...ovecveeieiecieece e CP-400,CP-401
169 Scroll Dn, ReEMOE SCroll DOWN ....oeveieeeeeeeeeee e CP-400,CP-401
170 Reserved

171 NOP Opnd, No Operation Operand

172 LdSyncOff, Disable Lead Sync

173 FbSyncOff, Disable Follower Sync

174 Re-Learn

175 Reserved

176 Reserved

177 Reserved

178 Reserved

179 Reserved




AppendixL: PLC Program Operands(continued)

Op Name

Related CP

180 FStpRg, Request State change to F-Stop State
181 Reserved

182 Reserved

183 Reserved

184 Reserved

185 Reserved

186 Reserved

187 OpnLpRg, Request Open Loop control
188 Reserved

189 Reserved

190 Reserved

191 Reserved

192 Reserved

193 Reserved

194 Reserved

195 Reserved

196 Reserved

197 Reserved

198 Reserved

199 Reserved

200 OpenLoop

201 VelLoop, Velocity Loop
PosnL oop, Position Loop
LgErrLoop, Large Error Loop
Reserved

Reserved

Reserved

Reserved

Reserved

Reserved

ZEIRERER




AppendixL: PLC Program Operands(continued)

Op

Name

Related CP

210
211
212
213
214
215
216
217
218
219

Reserved
Reserved
Reserved
Reserved
Reserved
Reserved
Reserved
Reserved
Reserved
Reserved




DANGER
THIS DIAGRAM IS FOR CONCEPTUAL PURPOSES ONLY !

APPENDIX M: WIRING DIAGRAM EXAMPLES

USE SAFETY EQUIPMENT.
MAKE WIRING CONNECTIONS CAREFULLY.

INCORRECT USE OF EQUIPMENT OR CONNECTIONS CAN CAUSE INJURY OR DEATH.

Figure M-1
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DANGER
THIS DIAGRAM IS FOR CONCEPTUAL PURPOSES ONLY !

USE SAFETY EQUIPMENT.
MAKE WIRING CONNECTIONS CAREFULLY.

INCORRECT USE OF EQUIPMENT OR CONNECTIONS CAN CAUSE INJURY OR DEATH.
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APPENDIX N: FAX COVER SHEET

Date:

Atten: Contrex Technical Support

From:

Name Company Name

Telephone# Ext # Fax #
We have CX-1200(s) that are used for:

Serial Communication Hookup: Yes No

Brief Description of the Problem:

Contrex Fax # = (763) 424-8734

We are transmitting pages, including:
This Cover Sheet,
A copy of Appendix D w/ the User Record completed,
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APPENDIX O: REVISION LOG

Manual ECO Revision | Corresponding * Pages Chanaed
Revision | Number Date Software Rev. g g
A - 08/06 1000-8101 New Manual Release
Rev. 1.0
B - 10/06 Added Unidirectional hookup to manual.
1000-8101
C - 09/07 Rev. 1.2 Manual cleanup.

* . L .
Software revisions may not mandate manual changes. If your software revision is more recent than what is reflected here,

use the the most current revision of the manual.

O-1
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Warranty/Service

Service Policy
Warranty






SERVICE POLICY

Contrex, Inc., recognizes that with each sale of its
product there are certain product obligations. This
document definesthe limits of such obligations and
provides guidelinesfor the performance of related
services.

Applicability

This Service Policy shall apply to all product sales
of Contrex, Inc. However, it may be modified by
mutual consent. Thus, whenever an accepted
proposal containswording inconsistent with this
policy, the proposal will prevail with respect to
specific sale or series of salesinvolved.
Applicability of thispolicy isaso somewhat limited
in cases where products are sold to an OEM for
resaleto user. See paragraph below entitled OEM
Service.

Service Personnel

Contrex, Inc., has a staff whose primary
responsihility is service - both factory service and
field (on-site) service. Personnel of thisdepartment
are usually available for service on a24 hour notice.
To facilitate quicker handling of servicerequests,
either written or by phone, such requests should be
directed to the Contrex, Inc., Technical Services
Department.

Service Charges

Contrex, Inc., reservesthe right to charge for all
services performed at the customers request with the
exception of factory service performed under
warranty. All on-site serviceis charged at flat-rate
per diem rates plus expenses. Any Contrex, Inc.,
product devel oping defects as defined in the warranty
during its effective period will be repaired or
replaced without charge, providing it is shipped,
prepaid, to Contrex, Inc., 8900 Zachary Lane North,
Maple Grove, Minnesota 553609.

SpareParts

Contrex, Inc., will usually have an adequate
inventory of spare parts and circuit boards for all
standard products. However, purchasers are
encouraged to maintain anominal supply of spare
partsto insureimmediate on-site accessibility.

Instruction Manuals

Instructionsfor installation, mai ntenance and
troubleshooting areincluded in manualsthat are
provided with the equipment. Repairs may be
performed in thefield by competent customer
personnel; but in order to not invalidate the warranty
they must be made in strict accordance with
published instructions, and ONLY AFTER obtaining
approval of the Technical Service Department (such
repairsare usually limited to the replacement of
circuit boards and major subassemblies, not the
repair of theseitems).

OEM Service

In many instances Contrex, Inc., products are sold to
the original equipment manufactures or integrators
for inclusion in larger systems. In such casesthe
obligations of Contrex, Inc., extend only to that
original purchaser. It isthe latter'sresponsibility to
handle any service required by his customer, the end
user. Such problems can usually be solved by field
replacement of complete units. OEM'sare
encouraged to buy and maintain a supply of
“loaners’ for this purpose. Contrex, Inc., will
providefactory overhaul service at nominal charges
to support that OEM. Users of Contrex, Inc.,
products that were acquired as components of larger
systems may buy service or spare parts directly from
Contrex, Inc., at standard prices, but they must
appeal through the OEM for warranty service.

If Contrex, Inc., encounterstroublein thefield
which appears to be the result of fault or inadequacy
of the system, Contrex, Inc., reservestheright to
recover service chargesfrom the party that
authorized the service activity.

Service- 3



WARRANTY

Contrex, Inc., guaranteesthis device against defects
in workmanship and materials for aperiod of one (1)
year from the date of purchase. Any parts or
componentsthat fail during the warranty period will
be replaced or repaired without charge. This
guaranteeisvoid if the device has been damaged by
improper installation or operation, tampering,
carelesshandling or accident.

When adevicefailsto function in accordance with
standards set forth in the instruction manual, the
purchaser should contact an authorized representative
of Contrex, Inc., 8900 Zachary Lane North, Maple
Grove, Minnesota 55369. Whether repairs will take
placeinthefield or at the factory will be solely the
prerogative of Contrex, Inc.

If inspection reveal s defects that are caused by faulty
materials or workmanship, Contrex, Inc., reservesthe
right to either replace the device or rebuild the device
using new or refurbished warranted parts and
components. In either instance, the devicethatis
returned to the purchaser meets full factory standards
for new device performance. If thereislessthan 90
days remaining on the warranty period at the time of
the repair, the warranty will extend to 90 days after
the repair.

Warranty -4

Parts and services outside the scope of thiswarranty
will be available at Contrex, Inc., current market
price.

Contrex'sliability for adevice or it's use, whether
inwarranty or not, shall not in any instance exceed
the cost of correcting the defects of the device.
Contrex, Inc., assumes no responsibility for damage
to property or injuries to persons from improper use
of thisdevice.

No express warranties and no implied warranties
whether of merchantability or otherwise (except as
to title), other than those set forth above , which are
expressly madein lieu of all other warranties, shall
apply to any devise sold by Contrex, Inc.

Contrex, Inc., reserves the right to change or
improveitsdeviceswithout imposing any obligation
upon Contrex, Inc., to make changes or
improvementsin previously manufactured devices.

Thiswarranty statement is a summary of Contrex,
Inc'spolicy. Further limits of liability are contained
in the Contrex, Inc's purchase order
acknowledgments and invoices.
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