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Chapter 1 System Installation and Requirements

.A. Gettlng Started oy Motor/Drive System

5 EASY STEPS v
1 {dentify System Compo nen
.2 identify.Control Hardware Fea
- 3./ Basic Wiring to Operate Your Control i
4. Applying Power to your:Unitand lden’nfymg the
" “finctions on the LCD Display and Keypad.
S8 Configuring the 851to your Motoranve and
Runmng aTest Program.: " o0

1. Identify System Components

851 Indexer Package

(D) 851 Indexer, 851 Manual, 6ft AC Line Cord, E I
12ft indexer Cable, and two adjustable mounting brackets. @
Motor/Drive System @

Motor/Drive system accepting TTL level step and

direction command signals. IDC Drives 85101, $5102,

B7002, or User Suppled.

IDC Part # RPS-1 (Reed Switch) or RP1 (Hall Effect) 2. Identify Control Hardware Features
when using IDC Cylinder Systems

@ 1 Home Switch - Normaily Open Position Sensor

1 Encoder(or simulated output) - 500 line, 2000 PPR with Removing the Detachable Cover
quadrature, monitoring motor position. of the 851 Indexer

Encoder feedback is optional and is used when Stall
Detection or closed loop positioning is required

/
2 End of Travel * CW and CCW " Normally Closed Position Detachable Cover | \ ® 0
Sensors \ , X
IDC Part # RPS-2 (Reed Switch) or RP2 (Hall Effect) »
when using IDC Cylinder Systems

)

With a coin or
screwdriver, turn the
slot of each of the

CW (+) and CCW (-) End of Travel Position Sensors two plastic cover

are Not Required for System Operation but are zggk‘”ﬁ ;:“:;‘;"
RECOMMENDED for Overtravel Protection. quane,_tu'm.
851 Indexer Package Firmly grasp the

outside edge of the
cover, lift upwards to
remove.

851 indexer

851

\\
AC Power
. N ——— /
oC ~ ]
. ; JU Power ¥ T 1 Y indexer

'37 LED _13!20. {to drive)

|
LCD Display 1 I a2
S S and Keypad . | po{x /
Display Ll i i .
Y ] i CHA CHB| !
e i
N /7
// //
4 //
12 ft Indexer Cable ~— — Dipswitches Enwﬁﬁg?glgg
J1 Connector: I/O Interface-High Level Logic
Lnnl . lnnl J2 Connector: Encoder Interface ‘
= Two Mounting Brackets J3 Connector: IO Interface-Low Level Logic
6 ft AC Line Cord (attached when shipped)
= ‘
] 4
= 851 Indexer
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| 3. Basic Wiring to Operate Your Control

Figures 1-4 indicate the necessary interface wiring to operate

your 851 Indexer. Wire the unit and proceed to step 4.

Fig. 1 System Block Diagram

Example shows motor mounted to

a linear slide table

Drive

—

851 Indexer

Motor |

EEOT

HOME 1

REOT

Sensors ——»

1

Indexer Cable

Fig. 2 Input Power and Indexer (to drive) Connections

851 Indexer

Indexer

Male
25PinD g
Connector 4

Indexer(to drive)

AC Power

To Drive

o Male

§ Connector

3 conductor, 6 ft. AC line cord

indexer Cable Pinout (both ends)

Pin
1
14
2
15

g25PinD —> 16

17
9
21
5

Coilor
Red
Black
Green
White
Biue
Brown
Yellow

Function

Step Output +

Step Qutput -
Direction Qutput +
Direction Output -
Shutdown Output +
Shutdown Output -
Fault Input +

Orange Fault Input -

Shield

Note: Based on drive connection re(:;uirements, it may be necessary to cut the indexer Cable or make a custom cable. In each
case, the shield connection (pin 5) should be terminated at one end ONLY.

Fig. 3 Encoder Option Wiring Fig. 4 Home and End of Travel Position Sensors
J2 43
— |
0 S Ch Z+ (Yellow) F 0 GND —
2| L& Orne) . | 19| © HHOME N.O.INC. Wi
28 ® [ 1] © EEOT Sw:th F—inc. cons
27 ® | 17 ® REOT £nd of travel NC.
End of trave!
%S ;
3|9
N . Note: if no end of travel position sensors are used,
2#(® Color code shown is for IDC Encoders inputs, REOT (+) and EEOT(-) must be jumpered
L2 o to Ground (GND).

)
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Chapter 1 System Installation and Requirements

4. Applying Power to your unit and Identifying

‘the Functions on your LCD display and keypad

1. Apply Power (115VAC) to your unit.

After 2 seconds, the LCD screen will briefly flash the
following display, indicating the Control Type, the
Software EPROM Revision, and the Model Number

configuration.
Control Type —1_ E EPROM Revision
851 Rev.1.00 Example
Model 1 Screen
T L Model Number

2. |dentify functions on the RUN MODE Dispiay

Your unit will complete its power up cycle by entering into
the Run Mode. The LCD screen will enter and remain in
the Default Run Mode Display which indicates the motor
position and /O "ON/OFF" Status.

DEFAULT RUN MODE DISPLAY

QUT 1
User
Motor — OUT 2 programmable
Position ouT3 Outputs
Relay 1 Rela
y
1 I—[: Relay 2 Outputs
+000.0000 000 00
11 1111 111 100
User IN1 _l E REOT
Programmable IN2 EEOT Limit Inputs
inputs HOME
S
System Si2 — — PRG3 Program
Inputs SI3 PRG2 Select
Sl4 PRG1 Inputs

l LCD Display: Functional Description

Motor Paosition: Real-time position feedback report indicating
motor position. The displayed position range is +/- 000.0000
to 999.8999 user defined units or +/- 0000000 to 9999999 step
counts(determined by the Model Number). When the internal
position counter is reset, the LCD position display sets itself to
zero. This condition occurs upon power up, after a system
reset, completion of a successful homing routine or when using
the ZP(Zero Position) command.

INPUTS: LCD displays Input ON/OFF_Status (0 or 1)
0 = Input ACTIVATED(grounded low)

1 = Input OFF (open circuit high)

OUTPUTS: LCD displays Output ON/OFF Status (1 or 0)
1 = Qutput ON (Sinking to Ground)

0 = Output OFF(Open Circuit)

LCD displays Relay Output ON/OFF_Status(1 or 0)
1 = Relay ENERGIZED (Contacts Active)

0 = Relay DE-ENERGIZED (Contacts in Normal
State)

LKeypad: Functional Description ]

\
The keypad allows the user to easily enter and edit programs, .)
execute operations, and enter run-time variables. Each of the :
20 pushbutton keys (or sequence of keys pressed) is assigned
a specific role in the different modes of operation.

20 Pushbutton Keypad

0

|

174:’>/ ®
e’
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5..Configuring the 851 to your Motoranve and
Running a Test Program.. .~ -~

To configure the 851 to your Motor/Drive System, Shutdown/
Fauit Polarity(SF), the Motor Resolution (MR) and Model
Number (MN) values must be set in System Parameters to
allow proper system operation. Foliow the three steps below
to setup and test your system;

Step 1: Determine values for Shutdown/Fauit Polarity,
Motor Resolution and Modei Number

Step 2: Enter the values (via keypad) for SF, MR and MN
in System Parameters

Step 3. Run Test Program 99 to verify System Operation

Step 1. Determine values for Shutdown/Fauit Polarity,
- Motor Resolution and Model Number

Determining the Shutdown/Fault Polarity(SF)
The Shutdown Output and Fault Input on the Indexer connector
must be set active high or low to match the enable input and
fault output of the external drive. The Shutdown/Fauit Polarity
command (SFmn) in System Parameters sets the polarity
where m = Shutdown Polarity and n = Fauit Polarity pefaut SF:10

0 Shutdown Output state active fow

low(sinking to ground) when ON, high when OFF
1 Shutdown Output state active high

high when ON, low(sinking to ground) when OFF

m

0 Fault Input state active high
Normai Operation, input ON (sinking to ground)
Fault Condition, input OFF(open circuit high)

1 Fault input state active low
Normal Operation, input OFF(open circuit high)
Fault Condition, input ON(sinking to ground)

SF settings for IDC Systems
85101 or S5102 Drive: SF = 10

B7002 Drive: SF = 11

2
1]

Determining the Motor Resolution(MR)

Motor Resolution configures the number of step puises the
drive requires to move the motor one revolution. Available
values are 25000 or 5000.

MR settings for IDC Systems
85101 or S5102 Drive: MR = 25000

B7002 Drive: MR = 5000

Determining the Model Number(MN)
Model Number configures how the distance and velocity units
are scaled on the 851. Three configurations are available;

a. Step Counts [Model 0]

b. User Defined Units [Model 1]

c. IDC Cylinder Models [Model xxx]
a. STEP COUNTS MN:000

Description: Entering Model Zero (entered as 000) allows the
user to directly program distances in step counts (rather than
scaled units).

Distance Units: +/- 0000000 - 9999999 step counts
Velocity % Units: counts (steps) per second

Example: With an 851 configured for Model 000, what are the
motor revs on two alternate drive systems, one with a Motor
Resolution of 25000ppr and the other set at 5000ppr.

Program Drive #1 Drive#2
Distance MR:25000 MR:5000
DI5000 1/5 rev 1rev
DI25000 1rev 5 revs
DI50000 2 revs 10 revs
DI100000 4 revs 20 revs

Model #MN:000

System Parameter
VE100=1250000cps

Disptay

Note: cps = counts (steps) per seconds, max value is dependent on motor
resolution setting.

b. USER-DEFINED UNITS MN:001

Description: Entering Model One (entered as 001) allows the
user to program distances(and monitor on the display) in
scaled units by setting up a ratio between the number of motor
revoiutions and a desired unit scale.

Distance Units: +/- 000.0000 - 999.9999 user-defined units
Velocity % Units: user-defined units per second

Scaling Distance Units
Three commands in system parameters are used, MN (to set

the mode) and Ratio Variables RA and RB (to set the ratio).

1. Set the Model Number(MN) equal to one (MN:001).
2. Determine the total transmission ratio between the motor
and the load.
- How many motor revolutions equal one user unit ?
[this is the RATIO]
3. Determine values for variables RA and RB by setting them
up as a BATIO where...

RATIO = RA Note: RA and RB must be whole numbers;
RB RA up to 5 digits, RB up to 4 digits.

Example: An 851 is configured to a motor drive controlling a
linear feed system. Program distances are to be in feet, it has
been determined that 5.36 motors revs is equal to one foot
(one user unit) of travel.

1. Set the Model Number equal to one {MN:001]

2. Determine RATIO. Pre-determined that 5.36 motor revs
equal one foot of travel.

3. Determine RA and RB

iet BA _ 536
RATIO = 536- RB RB ~ 100
In System Parameters, set RA=536 and RB=100 -

With this setup, any distance programmed (or monitored on
the LCD) will be in user units where a DA, DI, or DC of 1 will
be equal to 1 ft or 5.36 motor revs,

Model #MN:001
VE100=x0x ups

System Parameter
Display

Note: ups = user units per second, max value is dependent on motor resolution
setting.

The RA and RB variables must also be set (as determined
above) in System Parameters when Model Number 1 is

i)




Chapter 1 System Installation and Requirements

c. IDC CYLINDER MODELS MN:xxx
Description: 1DC Cylinder Modeis (See Charts Below) are pre-
existing model numbers in the 851 which configure the unit to
operate with an IDC Electric Cylinder System. It adapts to a
specified cylinder's gear ratio and screw pitch, converting the
step courts (of motor/drive) or encoder feedback pulses into

inches of finear travel and the velocity into linear units of in/sec.

Note: Metric units for distance {cm) and velocily (cnvs) can be specified
by enabling the Metric Units(MU) command in System Parameters.

Distance Units: +/- 000.0000 - 999.9998 inches or centimeters
Velocity % Units: in/sec or cm/sec

Identifying your IDC Cylinder Model Number
and the Motor Mounting Configuration

NS and RS Series Cylinders (with $5101 Drive)

Available Linear Speeds Model Number: 3 or 4 Digit Code

Cyl. Eng. Metric Cyl. Eng. Metric Cyl. Eng. Metric
Modei in/sec {(cm/s) Model in/sec (crmv/s) Model in/sec (cm/s)

102 25.00 (63.50) 105 10.00 (25.40) 108 6.25 (15.87)
152 16.66 (42.33) 155 6.66 (16.93) 158 4.16 (10.58)
202 1250 (31.75) 205 5.00 (12.70) 208 3.12 (7.98)
- - — 255 400 (10.16) 258 250 (6.35)
(17.78) 355 2.80 (7.11) 358 175 (4.44)
(63.50) 995 10.00 (25.40) 998 6.25 (15.87)
1205 .83 (2.11) 1208 52 (1.32)
Ballscrew Acme/Baliscrew Acme
2 pitch 5 pitch 8 pitch

TS Series Cylinders (with S5101 Drive)

Available Linear Speeds Model Number: 3 or 4 Digit Code

Cyi. Eng. Metric Cyl. Eng. Metric Cyl. Eng. Metric
Mode! infsec (cm/s) Model infsec (cm/s) Model infsec (cmvs)

101 50.00 (127.0) 104 1250 (31.75) 106 8.33 (21.16)
154 233.33 (84.66) 154 8.33 (21.16) 156 555 (14.11)
201 25.00 (63.50) 204 6.25 {(15.87) 206 4.16 (10.58)

352 7.00
992 25.00

501 9.78 (24.84) 504 244 (6.20) 506 1.63 (4.14)
1001 499 (12.67) 1004 124 (3.15) 1006 .83 (2.11)
991 50.00 (127.0) 994 12.50 (31.75) 996 8.33 (21.16)
Ballscrew Baliscrew Acme
1 pitch 4 pitch 6 pitch

NB and RB Series Cylinders (with B7002 Drive)

Available Linear Speeds Model Number: 3 or 4 Digit Code
Cyl. Eng. Metric Cyl. Eng. Metric Cyl. Eng. Metric
Model in/sec (cm/s) Model in/sec (cm/s) Model infsec (cm/s)
102 40,00 (101.8) 105 16.00 (40.64) 108 10.00 (25.40)
152 26.68 (67.72) 155 10.66 (27.08) 158 6.67 (16.94)
—_ - - 255 6.40 (16.26) 258 4.00 (10.16)
992 40.00 (101.6) 995 16.00 (40.64) 998 10.00 (25.40)

Ballscrew Acme/Ballscrew Acme

2 pitch 5 pitch 8 pitch

TB Series Cylinders (with B7002 Drive)

Available Linear Speeds Model Number: 3 or 4 Digit Code

Cyl. Eng. Metric Cyl. Eng. Metric Cyl. Eng. Metric
Model in/sec (cm/s) Model in/sec (cm/s) Model in/fsec (cnmis)

101 80,00 (203.2) 104 20.00 (50.80) 10613.33 (33.86)
151 53.33 (135.5) 154 13.33 (33.86) 156 8.89 (22.58)
201 40.00 (101.6) 204 10.00 (25.40) 206 6.67 (16.94)
501 16.00 (40.64) 504 4.00 (10.16) 506 2.67 (6.78)
1001 8.00 (20.32) 1004 200 (5.08) 1006 1.33 (3.38)
991 80.00 (203.2) 994 20.00 (50.80) 99613.33 (33.86)

Ballscrew Ballscrew Acme

1 pitch 4 pitch 6 pitch

Note 1: Above speeds are max values based on the 851 step rate at the
specified Motor Resolution settings, Final move speeds are LOAD, LENGTH,
and MOTOR dependent. Review Cylinder Performance Curves in the IDC
Main Catalog.

Identify Your Cylinder Model Number

Example: Your Cylinder has this label attached
Label

I5) ELECTRIC CYLINDER

SEAIAL NUMBER VOLTAGE RATED CLRRENT

930411

INDUSTRIAL DEVICES CORPORATION NOVATO. CA 534339

Enter 105 as your Model #
(via Keypad or RS232)

Model # MN:105

System Parameter
VE100 =10 in/s

Display

identify Your Motor Mounting Configuration from the table
below. Cylinders with Reverse/Paraliel mounts ONLY must

denocte an "R" (F2 Key) at the end of the 3 digit code when
entering the System Mode! Number(MN).

Reverse/Parallel mounts require the control to reverse the

motor polarity during moves so that a positive move Extends
the cylinder.

Cylinder Motor/Mounting Configurations
Rod Type Cylinder Configurations (N and T Series)

Paraliel Reverse/Parallel Inline
| ) Wow
P b | ?

Rodless Cylinder Configurations (R Series)

Parallel Reverse/Paraliel Inline
e P ‘ ———

: j [ i |
] 1

Ex. From the previous example, the NS2V105B-6-MS6-MT1-RM
cylinder is configured with a Reverse/Parallel Motor Mount.

Specify Model Number &
Reverse/Parallel Mount

Via RS232 Enter;

0 5 R
Via Keypad Enter;

[ llolfs ]| [r]

Model # MN:105R
VE100 =10 in/s

System Parameter
Display

For additional information on configuring your
851 to IDC Cylinder Systems, review the setup
listings in the Appendices (CH 8). S

851 Indexer
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Step 2: Enter the values (via keypad) for SF, MR and MN
in System Parameters. Also RA and RB if used.

Step 3: Run Test Program 99 to verify System Operation

-

System Parameters are a predefined menu of commands

which can be entered by pressing the following key sequence;

{ Fi] [epiT} [ENTR] _

MNnnn
Model Number

CSn

Coordinate System

DPn
Display Mode

ECn
Echo

EMn
Encoder Mode

FEnnnnnnn
Following Error

HAmnx
Home Algorithm

HO+/-nnn.nnnn
Home Offset

JAnn.nn
Jog Acceleration

Jvnn
Jog Velocity

MRnnnnn
Motor Resolution

MUn
Metric Units

PUnn
Power Up Mode

RAnnnnn
Ratio Variable A

RBnnnn
Ratio Variable B

SDnn.nn
Stop Decel Time

SFmn
Shutdown/Fauit Polarity

Simnxy
System Inputs

SOmn
System Outputs

UNnn
Unit Number

XPn
External Prog. Select

Model # MN:102_]

VE100=30.00 in/s

Coordinate Sys
CS:0(0or1)

Display Mode
bP:1(1or2)

Echo RS232
EC:1 1=ON/0=0OFF

Encoder Mode
EM:0 (0, 1, 0r 2)

Fol Error (Stall)
FE:0025000

Home Algorithm
HA(mnx):010

Home Offset
HO:+000.0000

Jog Accel time
JA:00.10

Jog Velocity
JV:10

Motor Resolution
MR:25000

Metric Units
MU:0 1=on/0=o0ff

Power Up Mode
PU:00

Ratio Variable A
RA:00001

Ratio Variable B
RB:0001

STn decel time
SD:00.10

Shutdown/Fault
SF(mn):10

System inputs
SO(mnxy):8800

System Outputs
SO(mn):00

Unit Number
UN:01

Ext Prog Select
XP:0 (0,1,0r2)

To enter
values, scroll
to the
appropriate
Command
Dislay and
enter desired
values
through
numbers on
the keypad
and press
enter.

With your 851 configured for your motor/drive, you can now
test your system for proper operation by running test

program 99.

Program 99 is a permanent test program in memory and
cannot be erased. The program commands the drive to move
the motor clockwise 1 distance unit, pause, and then move
counter clockwise 1 distance unit.

A

(Scrolis Up)

(Scrolis Down)

<_;_.__._

ESC

(Returns to Run
. Mode and saves
system
parameters)

Reference:

| petailed

| Command

[ Descriptions

| See System
Parameter

{ Command Lisv/

| Descriptions

RUN MODE +000.000C 000 00
Defauit Display 11 1111 111 100
KEYPAD ENTRY 851 DISPLAY

[F 1
[s ]

F1: Enter Run
Mode Function

Enter Program to
Run RN: __

Lo |l o [[eNTR

Enter Program to
Run RN: 99

Your motor should now rotate CW 1 distance unit, pause, and
then rotate CCW 1 distance unit.

RUN MODE
DISPLAY

+000.0000 000 00
11 1111 111 100

Unit Returns to
Run Mode
Default Display

YOUR SYSTEM IS OPERATIONAL

Note: If your motor did not perform the above move REVIEW STEPS 3-5.

of this Chapter.

7 IM‘J
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Chapter 2 Modes of Operation

A IDEALTM Keypad Programmmg :
Four modes. of operation (Run Mode, Edit Mode, Execution Mode, and System Parameters) allow the user access to a powerful
group of commands which easily configure and operate the 851 System to meet specific application needs. The following
sections describe the functional operations within each of these four modes. -

Operation Flowchart Diagram

Run Mode

Power Up Mode and Main Mode of Operation

CONTROL through the keypad
« EXECUTE the Run Mode functions available

« MONITOR Motor Position, /O Status, and/or
Function Status from the LCD Screen

* ACCESS to all other Modes of Operation

Allows immediate OPERATIONAL & FUNCTIONAL

~ device such as a computer or PLC to:

RS-232C

Allows user to communicate with the 851 via ASCH
Characters over the RS-232 Port from a remote host

s UPLOAD & DOWNLOAD program strings and
parameter values

e EXECUTE Programs and Functional Operations

» MONITOR Pgsition and {/O Status

The RS232 Port er| operate in the Run or Execution
Modes.

\

How to Enter
(e ][eorr] [enre]

System
Parameters

A predefined menu of
commands which allow:
the user to define the
SYSTEM
ENVIRONMENT and
OPERATING LIMITS of
theIndexer, drive, and
motor:system.

How to Exit

How to Enter
"Edit a Program”

v
How to Enter
"Run a Program"

leomfl + H o |[ & {[evrs]

[eedle Q[+ [ o] o flevm

Edit Mode

The Edit Mode allows
the user to access the
Edit Mode Command
List to CREATE new
‘programs or EDIT
existing programs for
execution in the Run
Mode.

A PROGRAM consists
Commands denoting a

Move Profile and/or a
- Functional Operation.

of a series of Edit Mode

Execution Mode

851 state during
program execution

| « Displays motor
position, /O and
program status

+ “Run-time operator
prompt and data
‘entry

How to Exit

How to Exit

Exit and Return to Run Mode

Program Execution is from the Run Mode via keypad, the external program select lines, or
RS232. Program Operation is from the Execution Mode ONLY.

/)

Ny

10
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- B, Multi-Function Keypad Definitions
. "The 851 Control assigns different functional abilitie
" “inthe four Modes of Operation. The following'chart: " -~
- designates the Basic "Key" functions within-each mode..

tokeys .

[Esc]

ESCAPE: Emergency Stop, Terminate Program
Execution. Immediately stops any motion, time
delay, loop, wait function, or scanning of the program
select inputs currently being executed. The Escape

RUN ey is also used to exit from other Run Mode
MODE  Fynctions to the Run Mode Default Display and to jog
the motor when pressed simultaneously with arrow
keys.
‘Selected Key | RUN Mode System Parameters EDIT Mode Execution Mode
See Above Exit & Save Parameters & | Exit the Edit Mode, Exit the Execution

then return to Run Mode

Save the Program that
was optional, & then
return to Run Mode

Mode(terminate program)
and return to Run Mode

Enter/Execute the
specified Run Mode
function.

Scroll forward to the
next parameter display

Insert a "space”
character in a program
(acts as a Space Bar)

Enter data (compiete
data entry)

Select a Run Mode
function

Scroll backward to the
previous Parameter
Display

Select Edit Mode
Command Function

Select a Run Mode
function

Attaches "R" to Model#
entry to indicate reverse
mount on IDC Cylinder

Select Edit Mode
Command Function

Select a Program

to Editora

Function Select

Entry

Select a Program Deletes the Character Deletes the character Deletes the Character
E| to Delete ora at the cursor in the located at the cursor at the cursor in the

Function Select Parameter Display Field Display Field

Entry

Pressed Move cursor to the right Move cursor to the

simultaneously in the Parameter right on the Edit

with ESC Key to Display Field Mode Dispiay Screen

jog motor in the

CW (+) direction

Pressed Move cursor to the left Move cursor to the

simultaneously in the Parameter left on the Edit Mode

with ESC Key to Display Field Display Screen

jog motor in the

CCW (-) direction

Toggle “"sign” of Toggte "sign” of entered| Toggle “sign” of entered -

entered numeric data

numeric data

numeric data

Decimal point used with
Numeric Data Entry

Decimal point used with
Numeric Data Entry

Decimal point used with
Numeric Data Entry

Eun IREERENEEI

Run Mode Fuction | Alpha Numeric Data Edit Mode Command Alpha Numeric Data
Selection & Alpha | Entry Function Selection or Entry

Numeric Data Alpha Numeric Data

Entry Entry

11




Chapter 2 Modes of Operation

A Operatmg in the RUN MODE

: The Run Mode allows immediate manuat & funcnonal control
-ofthe 851 from the keypad lnterface usmg the Run M '

Escape Key

Run Mode Monitor Display

- Funcnon Set... Lgsc | +000.0000 000 00 (Default)
11 1111 111 100
Run Mode Monitor Display
RUN MODE +000.0000 000 00 Terminates all Program and Functional Operations in the
(851 Power Up &) 11 1111 111 100 (Default) Run Mode. After terminating the operaton, the unit exits to
{(Operational Mode) the Defauit Run Mode Monitor Display
Run Mode Function Set  Function Display Function
To select a function in [} This is what Entera LESC‘ l & | __.I +XXX . XXXX 000 00 | Jog Motor in the
Run Mode, press the || your display variable or 11 1111 111 100 | CW(+) Direction
c.orrela}tlng function should read. key specifier .
keys (in order shown) I ESCW & l I 300 . XxXXX_000 00 ét::g V%f;tgi;g ct?e
-, on
l EDIT l Enter Program Edita Program 111111 111 100 :
Number. —=1t09 Reference: For Detailed Run Mode “Function" Descriptions
DEL | [Enter Program to Delete a See Run Mode Functions Command List/Description (Ch. 3).
Delete: __ Program
—=1t098
Pt 0 Bytes Remaining EEPROM -
l——l ‘——J in EEPROM 7546 | Available Running a Program
Memory -
l F1 l l 5 l OT00000 OUTPUTS| Test Outputs All programs must be executed from the run mode where they
nnnrr ACTIVE (0 =OFF can be run from the keypad, via RS232, or from the external
1=0N) program select lines.
I l l - l Enter Program to Run a Program
F1 6 Bun BN: —9— =11099 Example Run Program 7
RUN MODE +000.0000 000 00f In
l F1 l l 7 l Enter Source PRG | Copy a Program . 1 11
#10 Copy:__ _=11099 Default Display 11111 1 100 Run Mode
. Disable Holding KEYPAD ENTRY 851 DISPLAY W,
LF f] o | \[()IES;SEI?\: %otNo(;?:ES ¢ | Torque on Motor Q%
F1: Enter Run Selecta ’
I F1 I I Enrrl Alter Sys Params Enter System Mode Function Run Mode
YES=ENTR NO=ESC | Parameters Function
I F1 ] I F2 ] | ENTR] 851 Rev 1.0 Display EEPROM E:] Enter Program to Selecta
Model 1 Revision & Model Run RN: program
: # T to run
' F2 DEL | |Original Config? Erase all Enter a Program Number
LFi j I l I | YES=ENTR NOZESC Zogsgft Restore (1 - 99) to execute.
U
Parameter Values Enter Program to Select
L F1 I I F2 l I 1 ] Set Position to Set current Run RN:7. Program 7
Zero ? YES=ENTR_| Totor position o to run
) " - " - Send an ASCII E: t
F2 | 1Sending a strin ! - +XXX .xxxx 000 00 xecute
el I overRSp3z ° |sting to host et 11 1111 111 100| Program7
device over RS232
Port While any program is executing the screen
ill show the Run Mode Defauit Display
Ii‘l I I F2: ] I 8- 1 Restore Defaults C:Isutg;etf szs;’g zhich v:;;l monitor the motor position and
YES=ENTR NO=ESC & System YO status. =
Parameters Reference: To RUN Programs from the External Program
l F1 ] I F2 I | 9 l Reset System ? Issue a System Select Lines
YES=ENTR NO=ESC | Feset (Software
Warm Boot) See System Parameters: XP Command (external program

select)

Hardware Reference: Wiring & specifications for the
Program Select Low Level Inputs

Lt
=)
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2. Operating in System Parameters

System Parameters are a predefined command menu which
allow the user to define the System Setup and Operating

Limits. :

+000.0000 000 00
11 1111 111 100

Run Mode
Display

1. Enter System
Parameters from the
Run Mode by entering
the following:

@

I
I
I
I
I
I
I
I
I
I
|
y I
|
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
)
!
g

Your Display Reads

F1: Enter Run
Mode Function

Alter Sys Params
YES=ENTR NO=ESC

MNnnn
Model Number

CSn

Coordinate System

DPn
Display Mode

ECn
Echo

EMn
Encoder Mode

FEnnnnnnn
Following Error

HAmnx
Home Algorithm

HO+/-nnn.nnnn
Home Offset

JANn.nn
Jog Acceleration

Jvnn
Jog Velocity

MRnnnnn
Motor Resolution

MUn

Metric Units

PUnn
Power Up Mode

RAnnnnn
Ratio Variable A

RBnnnn
Ratio Variable B

SDnn.nn
Stop Decel Time

SFmn

I_ Shutdown/Fault Polarity

1

System Parameter Menu

N

1 To enter
Model # MN:102 values, scroll
VE100=30.00 in/s to the
appropriate
Coordinate Sys Command
CS:0(0or1) Dislay and
enter desired
Display Mode values
DP:1 (1 or 2) through
numbers on
Echo RS232 the keypad
EC:1 1=0ON/0=0FF and press
enter.
Encoder Mode

EM:0 (0, 1, 0r 2)

I— Menu Continued from previous column j

Slmnxy
System Inputs

I

I

|  sOmn

I System Outputs
[

I

I

|

UNnn
Unit Number

XPn
External Prog. Select

System Inputs
SO(mnxy):8800

System Outputs
SO(mn):00

Unit Number
UN:01

Ext Prog Select
XP:0 (0,1, 0r2)

| Altering a System Parameter I

Example: Configure the 851 for Display Mode 2, and for use in

Encoder Mode 1.

Foi Error (Stall)
FE:0025000

Home Algorithm
HA(mnx):010

Home Offset
HO:+000.0000

(Scrolls Up)

Jog Accel time
JA:00.10

(Scrolls Down)

Jog Velocity
Jv:10

Motor Resolution
MR:25000

Metric Units
MU:0 1=on/O=off

Power Up Mode
PU:00

[Esc ]

(Retumns to Run
Mode and saves

I
|
I
I
I
|
I
I
|
I
I
I
I
I
e
I
I
I
I
I
I
|
|
I
I
I
I
I
I
I
I

system

Ratio Variable A parameters)
RA:00001
Ratio Variable B | | Reference:
RB:0001 | Detailed

Command
STn decel time Descriptions
$D:00.10 I See System

Parameter
Shutdown/Fault | Command List/
SF(mn):10

J] Descriptions

Parameters

have been Saved

Enter System Parameters [+000.0000 000 00 | Run Mode
from RUN MODE via 11 1111 111 100| Display
keypad
KEYPAD ENTRY 851 DISPLAY
EI F1: Enter Run Perform a
Mode Function Run Mode
Function
EDIT Alter Sys Params Do you wish
YES=ENTR NO=ESC| to alter
System
Parameters
ENTR Model # MN:102 Model #
VE100=30.00 in/s is first
Parameter
Display
ENTR Coordinate sys Scroll to next
CS:0(0or1) screen
ENTR Display Mode Display Mode
DP:1 (1or2) screen
[2 ] Display Mode Select Mode
DP:2 (1 or 2) 2
ENTR Echo RS232 Scroll to next
EC:1 1=ON/0=0OFF screen
ENTR Encoder Mode Encoder
EM:0 (0, 1,0r 2) Mode Display
E Encoder Mode Select
EM:1 Mode 1
IESC ] Saving System System Parameters
RUN MODE

+000.0000 000 00

11 1111 111 100

Retum to Run
Mode Display

13
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Chapter 2 Modes of Operation

3. Operating in the Edit Mode

"The Edit Mode allows the user to access the Edit Mode
Command List to create new programs or edit existing
programs for execution in the Run Mode.

Preliminary Programming Instructions }

A program consists of a group of Edit Mode Commands
denoting a move profile and/or a functional operation followed
by the End of Program (EN) command. Each command is a
group of ASCII characters of the form;

where;

ASCII nn

<sp>

[command][parameters] [delimiter]

command

:is two upper-case ASCII letters (A-2)

denoting a specific EDIT MODE
command.

param eters

:are command specific numbers

denoting command value or function

status.

delimiter

sis a SPACE seperating commands.

Example: The following program demonstrates the proper
command syntax. AC.5 DE.5 VE75 DA4 GO EN

Entering a "Program" is a 3 Step Process |

Step 1 Enter the Edit Mode from the Run Mode and select a @»
program to edit. The selected program number can be
from 1 to 98.

Step2 Enter a program by choosing commands from the

Edit Mode Command List by selecting a function key
(F1 and/or F2) followed by the digit corresponding to
the desired command. Enter a numeric vaiue following
the command if needed.

Total available memory for programming is 7.5 KB with
individual programs limited to 1000 characters (1 Byte = 1
Character)

Note 2: A "space” is considered a character.

Note 1:

REVIEW OF EDIT MODE KEYPAD FUNCTIONS

| F1 Jor{f F2 ]| Enter command from Command Table

m E Numeric Data Entry & Function Selection

+- Toggle "sign” for Numeric Data

Decimal Point for data entry
Move Cursor to the right

Move Cursor to the left

F1

EDIT MODE COMMAND LIST

Function

Range of Parameter Values

Delete Character at cursor

1

2

OCOWow~NOWOM A

F2

DA Distance Absolute

DI Distance Incremental

DC Distance to Change

VE Velocity

OT Outputs Set

RN Run Program #
TD Time Delay

WT Wait On Inputs
GO Go - Make Move
GH Go Home

Function

(= 000.0000-999.9999 units} or
(= 0000000-9999999 steps)

(£ 000.0000-999.9999 units) or
(= 0000000-9999999 steps)

(£ 000.0000-999.9999 units) or
(= 0000000-9999999 steps)
(0.0-100.0% of max speed)
(0=0ff, 1=0on, 2=no change)
(1-99)

(.01-99999.99 sec.)
(O=grounded, 1=0pen,2=ignore)

(1-100% of max speed)

Range of Parameter Values

OCWONOOUTLWN =

AC Acceleration Time
DE Deceleration Time
IF IF-THEN

LP Loop

EL End of Loop

ST Stop On Input #
MC Move Continuous
Reserved

EN End of Program
UV User Variable

F1/F2 Function

(.05 to 15 sec.)

(.05 to 15 sec.)

(O=grounded, 1=open,2=ignore)
(0 to 99999)

(1-4)
(+or-)

Range of Parameter Values

1

ZP Zero Position

]

E‘} "

Insert a "space” character

B 3l ] L

Save Program then exit to Run Mode

Step 3  Exit the Edit Mode, save your program, and return to

—————————eid
the Run Mode.

Note 1: All programs are saved to non-voiatile EEPROM memory.

14
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| Entering a NEW Program ~ -

Example: Enter the following command string into Program 7;
AC.5 DE6 VE75 DA4 GO EN

Step 1 Enter the Edit Mode from the Run Mode and select
Program 7 to edit.

RUN MODE +000.0000 000 00 | Beginin

Default Display 11 1111 111 100 | Run Mode

KEYPAD ENTRY 851 DISPLAY

EDIT Enter Program Select Edit
Number:T Mode

N

Enter a Program Number (1-98) to edit.

Enter Program
Number: 7

Select
Program 7 to
edit

Edit Mode
Display
(Program 7)

Step 2 Enter Program 7 by choosing commands from the Edit
Mode Command List by selecting a Function Key (F1
or F2) followed by the digit corresponding to the
desired command. Enter a numeric value following the
command if needed.

Edit Mode

KEYPAD ENTRY

[F2 J[1 ]

851 DISPLAY

AC_

L. IS

| [ENTR|

AC.5_

LF2 ]l2 |

AC5 DE_

|Ls_|{EnR]

-
[F ]l ]

AC.5 DE.6_

AC.5 DE6 VE_

L7 |Ls
[E ]l ]
[ ][EnmR]

| [ENTR|

AC.5 DE.6 VE75_

AC.5 DE.6 VE75
DA_

AC.5 DE.& VE75
DA4_

Enter
Acceleration
Command (AC)
Enter
Acceleration
Value

Enter
Deceleration
Command (DE)
Enter
Deceleration
Value

Enter Velocity
Command (VE)

Enter Velocity
Value

Enter Distance
Absolute
Command (DA)

Enter Distance
Absolute Value

| Edit an Existing Program

Example: Edit Program 7 from the previous example. Change
the entered velocity to 50 (%) and insert a Go Home Command
(GH) of 30% in the CCW (-} direction after the GO command.
Foliow the same 3 Step Process as previously outlined.

Program7 AC.5 DE.6 VE75 DA4 GO EN
- —

Change Insert New Command

Step 1 Enter the Edit Mode from the Run Mode and select
Program 7 to edit.

RUN MODE +000.0000 000 00 |Beginin
Defauit Display 11 1111 111 100 | Run Mode
KEYPAD ENTRY 851 DISPLAY
Enter Program Select Edit
Number:_ Mode
Select

Enter Program
Number: 7

ENTR

AC.5 DE.6 VE75
DA4 GO EN

Program 7 to
edit

Edit Mode
Display
(Program 7)

Step 2 insert and make program changes
1. Change VE75 to VE50
a.Move Cursor b. Delete old value c. Enternew value

. =

AC.5 DE.6 VE75
DA4 GO EN /

7/

b. IDEL HDELI

AC.5 DE.6 VE_
DA4 GO EN

.. Lsllo]

AC.5 DE.6 VE50
DA4 GO EN

2. Insert the Go

=

AC.5 DE.6 VES50
DA4 GO EN

command.

[E]lo]

AC5 DE.6 VE50
DA4 GO GHEN

L+ 1|3 || o]

[enTR]

Enter Go

EI 3245 gg 6 VE75 (execute)
— Command
Step 3 Exit the Edit Mode, Save Program 7, and Return to
Run Mode.

KEYPAD ENTRY 851 DISPLAY

Save Program
@ Saving Program 7, Exit Edit

Number 07_ Mode, & Return
to Run Mode

Specified Program is Saved

Note: When the ESC key is pressed an EN (End of Program) command

is automatically appended to the end of the program.

RUN MODE DISPLAY

+000.0000 000 00

11 1111 111 100

Returned to
the Run Mode

AC.5 DE.6 VE50
DA4 GO GH-30EN

AC.5 DE.6 VE50
DA4 GO GH-30 EN

Move cursor
to the right

Use arrow keys to move the cursor to the
character you wish to delete

Delete
character at
cursor

Press the delete key twice to delete the 7 and
the 5. The command string will shift one space to
the left as each character is deleted.

Enter new
value

Home Command (GH-30) after the GO

Move cursor
to the right

) /
Move the cursor with the arrow keys to the
position where you would like to insert a

Enter GH
Command

Enter GH
Value -

Insert a
Space

Step 3 Exit the Edit Mode, Save Program 7, and Return to

Run Mode.
KEYPAD ENTRY

[Esc]

851 DISPLAY

Saving Program
Number 07_

Save Program
7, Exit Edit
Mode, & Return
to Run Mode

RUN MODE DISPLAY

+000.0000 000 00

111111 111 100

New Program 7 AC.5

Returned to
the Run Mode

DE.6 VES0 DA4 GO GH-30 EN

| \
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Chapter 3 Run Mode Functions Command List

-5 '+ Test Outputs
' 6 * Run Program
7 » Copy Program
8 * Motor Shutdown

15 « System Reset
16 = Jog Extend
17 -+ Jog Retract

1 -+ Escape, Terminate Program Executlon
« Enter Edit Mode, Edit Program

3 * Delete Program -

4 +Available Memory F{equest

9« Enter System Parameters
10 + Display EEPROM Software Revision’
11 » Set to Original Configuration -
12 < Zero Current Position
13 = Transmit RS232 String -
14 * Restore Default Values

RUN MODE +000.0000 000 00
DEFAULT DISPLAY | 11 1111 111 100
Function

Keys Selected .

Function Descripition

1. [esc]

2

ESCAPE: Emergency Stop, Terminate
Program Execution. Immediately stops
any motion (at a rate set by the SD
command in System Parameters), time
delay, loop, and/or a wait input
currently being executed. The Escape
key is also used to exit from other Run
Mode Function Displays to the Run
Mode Default Display and used to jog
the motor if pressed simultaneously
with arrow keys.

EDIT: Enter EDIT MODE. Prompts the
user to select a program to edit or
create. The program number can be
from 1 to 98. ESC returns to the Run
Mode.

Enter Program T:Bméﬂr?gﬁ
Number:
— DISPLAY

3. DEL

Reference: "Operating in the Edit
Mode" Section in Ch. 2 for detailed
operating information in this mode.

DELETE: Prompts the user to select a
program to delete.
The program number can be 1 to 98.

a. [P ][]

RUN MODE
Enter Program FUNCTION
to Delete:_ DISPLAY
AVAILABLE MEMORY REQUEST:

Displays the available memory
remaining for programming. Starting
available memory is 7.5-7.7K Bytes
where one ASC!I character equals one
byte of memory.

Bytes Remaining Egm&_?gﬁ
in EEPROM 7691
DISPLAY

5.

[F]

TEST OUTPUTS: Prompts the user to
test the interface for the User
Programmable and Relay Outputs by
allowing the outputs to be manually

¢

turned ON or OFF.
RUN MODE
OT10110 OUTPUTS FUNCTION
nnnrr ACTIVE DISPLAY

Move the cursor with the arrow keys to
the desired output digit where a 1 or 0
can be entered to tumn the output on or
off. NOTE: nnn refers to User
Programmabie Outputs 1, 2, and 3, i
respectively, and rr refers to Relays 1 %
and 2. Once turned ON, an Output

remains set until changed by the Test

Output Function, an Edit Mode Output

(OT) command, a System Reset, or

Power is Cycled.

OT n n n r r
OUT1 OUT2 QUT3 RELAY1 RELAY2

n=1 Output ON (Sinking to Ground)
n =0 Output OFF (Open Circuit)

r=1 Relay ON (Contacts in Active
State)

r=0 Relay OFF (Contacts in Normal
State)

RUN PROGRAM: Prompts the user to
select a program to execute. The
Program Number can be 1 to 99.

RUN MODE
FUNCTION
DISPLAY

Enter Program
to Run RN:_

COPY PROGRAM: Prompts the user to
select a source program to copy and its
destination location. The Program
Number can be 1 to 99.

Enter Source Prg. RUN MODE
# to Copy: FUNCTION
- DISPLAY

After entering the Source Program the
unit will prompt the user to enter the

destination program location. The :
Program Number can be 1 to 99. |

it RUN MODE 5
Ernéer# Pestmatlon FUNCTION -
- DISPLAY .
Notes: 1. After a program is copied, the -
contents of the source program will still -~

exist in the original program location.

2. If a program exists in a destination
location when attempting to copy, the
unit will prompt the user to overwrite or
to abort.

]
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Chapter 6 Hardware Reference

A.Functional Interface .

851
2
J_1‘ Powe: © o
!“} LED J3 .
LCD Display P J2
and Keypad ! '33!
Display__| 31i|CHA cHB
Intensity [T -ee, ol ooz |,
> i ol
\Z 77
/7
K S/
I
Dipswitches Encoder channel
indicators

1. LCD Display and Keypad

Dipswitches (1-8)

Function: 8 Dipswitches allow the user to disable specific keys
on the keypad (Default: All Switches are off)

Note: Dipswitch functions are enabled on power up or system reset ONLY.

Dipswitch Access

2.! 'LED Indicators

Serial Communication.

E,itir';,l:y Single tum potentiometer used to control the
Con’troify intensity of the LCD Display.

CW rotation decreases display intensity
CCW rotation increases display intensity

Function:

DC Power LED LED "ON" when the main logic board is being
supplied DC power (12-16 VDC) also, the DC
power is internally connected to pins 21(PWR)
and 22(GND), on connector J3.

CHA (encoder) LED "ON" when encoder channel A is active.
CHB (encoder) LED "ON" when encoder channel B is active.

Note 1: CHA and CHB LED's active only when the Encoder Option is used.
Note 2: Both encoder LED's will pulsate at low intensity levels during any motor
motion, indicating both encoder channels are active.

Note 3: At rest, the encoder LED's will cease pulsating, locking into a binary
pattern indicating that the motor is stationary (no drift),

The detachable cover must be removed to expose the LED
Indicators.

) Dipswitches Switch | Function
2. LED Indicators 15 | Reserved
3. Dipswitches (1-8) 6-8 | Keypad Access
Note 1: Detachable cover must be removed to expose the LED Indicators
Note 2: Main cover must be removed to expose the Dipswitches Keypad Access
Function #6
- Normal Keypad Operation off
1.]. LCD Dispiay and Keypad Disables Edit & Del Keys on
Function: Function #7 #8
Keypad 20 multi-function keys which allow for program Normal Keypad Operation off | off
entry and manual operation of the 851 control. Reserved on off
LCD Display 32 character (16x2) Liquid Crystal Displ hich All keys disabled except ESC off on
isplay 32 character iquid Crystal Display whic -
displays software entry via keypad or RS232 All keys are disabled on on

Note 1: When keypad is disabled, control operation is through external I/O
interface or RS232 Link.
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Chapter 6 Hardware Reference

' B. Electrical Interface/Pinouts

AC Power
P 22
JU| Power ©
20 Indexer
- ) ED B .’ (to drive)
J2
4
L
31}ICHA CHB .
co 1

Terminal/Connector Pinouts

1. Indexer Output/Power Input Interface
851: AC PWR 3 Conductor AC Line
indexer Output
2. J1 /O Interface: High Level Logic 14 Pin Phoenix Connector
3. J2 Encoder Interface 8 Pin Phoenix Connector
4. J3 I/O Interface: Low Level Logic 20 Pin Phoenix Connector
2 Pin Phoenix Connector

1.} Power and Indexer Interface

AC Power input

*3 Conductor, &ft AC Power Plug

Maie 25 Pin D Connector

J1 /O Interface: High Level Logic

Term. Label Description

44 SH+ Systeminput 1 +

43 SH-  SystemInput 1 -

42 Si2+ SystemInput2 +

41 Si2-  System input 2 -

40 SI3+ System Input 3 +

39 Si3- System Input 3 -

38 Sl4+ System input4 +

37 Sl4-  System Input 4 -

36 COM2 RELAY 2 Common

35 NC2 RELAY 2 Normally Closed
34 NO2 RELAY 2 Normally Open
33 COM1 RELAY 1 Common

32 NC1 RELAY 1 Normally Closed
31 NO1 RELAY 1 Normally Open

J2 Encoder Interface

Term. Label Description

30 ChZ+ Channel Z,

29 ChZ- Channel Z Not,

28 ChB+ Channel B,

27 ChB- Channel B Not

26 ChA+ Channel A,

25 ChA- Channel A Not,

24 5V 5 Volts DC (regulated)
23 GND DC Ground

J3 1/O Interface: Low Level Logic

Term. Label Description
22 GND DC GROUND
. 21 PWR 12 VOLTS (unregulated
Indexer (to drive) Output 50 GND DC GROU,SD g )
Pin  Description o .
19 HOME Home Limit Switch
1 Step Output + 18 EEOT CW (+) End-of—TraveI Limit
2 Direction Output + 17  REOT CCW (-) End-of-Travel Limit
9  Fault C;"p“t + 16  PRG1 Program Select Input 1 (LSB)
14 Step Output - 15 PRG2 Program Select Input 2
15 Direction Output - 14  PRG3 Program Select Input 3 (MSB)
16 Shutdown Output +
17 Shutdown Output - 13 IN1  Input 1, User programmable
21 Fault Input - 12 IN2 Input 2, User programmable
5 Shield
11 OUT1 Output 1, User programmable
10 QUT2 Output 2, User programmable
9 OUT3 Output 3, User programmable
8 SO-1  System Output 1
7 S0O-2 System Output 2
6 HOUT At Home
5 LOUT At an End-of-Travel Limit
4 MCOM Move Complete
3 TX RS232 Transmit
2 RX RS232 Receive
1 GND Ground
NN
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DEnn.nn

Command: Deceleration

Range: .05 sec to 15 sec (Default .3 seconds)

Syntax: F22

Description: Ramp time corresponding to any change in
velocity from a higher speed to a lower speed. Once specified
it is used in all subsequent moves untit it is re-specified.

EX. AC.05 DE.3 VES0 DA6 GO

Within an absolute motion profile. Ramp Down from
50% max speed to 0% speed in .3 seconds.

Deceleration
| VE
Velocity 50 —
eloC| DE
(%) | |
| l
0 05 sec 3sec
L ]
| 6 Distance Units !
5. | DIi{(+-)nnn.nnnn

Command: Distance incremental
Range: (+/-) 0000000 to 9999999 step counts (MN = 0)

(+/-) 000.0000 to 9998.9999 user units (MN = 1)

(+/-) 000.0000 to 999.9999 inch/cm (MN = xxx)
Syntax: F12
Description: Sets position profiles to incremental. All move
distances are referenced to the starting position of each move.
Distance units are determined by the Model Number(MN)
setting in System Parameters.

EX. AC.1DE.1 VE60DI2 GO DI2 GO VE100 DI-4 GO
At 60% speed, increment 2 units extend, stop, increment 2

more units extend, stop, and then retract 4 units at 100%
speed.

Distance Incremental

100- -
Velocity
O,
(%) 60—
0-
0 1 2 3 4
Distance Units
6. EL

Command: End Loop

Range: Not Applicable

Syntax: F25

Description: EL marks the end of a loop. Used in conjunction
with the LP command which aliows all commands between LP
and EL to be repeated the number following LP.

EX. AC.08 DE.O8 VE25 LP2DI3 GO TD.1 EL OT10000

Execute two incremental moves of 3 units and then
turn on output 1.

7. |EN

Command: End of Program

Range: Not Applicable

Syntax: F29

Description:Program terminator which flags the end of a
program.

Note: An EN command is automatically appended to the end of a program when
it is saved using the ESC key.

EX.  AC.05 DE.0S VE80 DA5 GO EN

EN marks the end of the absolute motion program
indicating a 5 unit move at 80% speed.

8. | GH(+/-)nn

Command: Go Home

Range: 11099

Syntax: F10

Description: This command will initiate the Homing Routine
which will seek and establish the home reference position used
by the control. The homing routine is executed in three stages.

Stage 1: Upon execution of the Go Home Command, the 851
will seek the activation of the HOME Input (J3 Pin #19) by the
specified edge of the home switch. Simultaneously, the unit will
initiate the home move, commanding the motor to seek the
home switch in a specified direction at a specified speed.

GH(+/-)nn  + = CW(+) direction
- = CCW(-) direction
nn= available speed (%)

Stage 2: Once the input is triggered by the specified switch
edge(CW or CCW), the unit will ramp down and reverse
direction, seeking the designated switch edge at 1% available
speed.

Stage 3: When the desired edge of the switch edge is found,
the unit will verify the final approach direction(it will reverse
direction if not correct) and then, for. . .

Open Loop Systems (no Encoder EM=0), the unit will
immediately stop motion and reset the position counter to zero.

Closed Loop Systems (using Encoder EM=1 or 2), velocity
reduces to a creep speed and scans for the Z Marker Pulse on
the encoder wherein the unit will stop motion and reset the
position counter to zero. (marker pulse occurs once per motor
revoiution)

Note 1: The control will reverse direction if an End of Travel limit switch (wired to
REQT or EEOT input) is encountered while searching for Home. If the second
End of Travel switch is encountered in the new direction, the unit will abort the Go
Home move and generate a fault condition. )

Note 2: The acceleration and deceleration ramps for the Go Home move are
generated by the same AC and DE Commands used in normal move profiles.

Note 3: To specify which edge of the home switch to activate the home input,
configure your horne switch to be Normally Open or Normally Closed, or set the
final approach direction, the Home Algorithm command, HA(mnx), in System
Parameters is used.

HA(mnx) =010 where
m=0 CCW (-) edge
m=1 CW (+) edge

n=0 Switch/N.C. x=0 Direction(-)
n=1 Switch/N.O. x=1 Direction(+)

Go Home Command continued on next page. . .
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Homing Routine Example - Closed Loop

Example  AC.05 DE.0O5 GH+20 with HA{mnx) = 110
Homing Program: Unit will seek home in the CW(+) direction at
20% of the available speed, referencing the CW(+) edge of a
Normally Open Home Switch. The final approach direction will
be in the CCW(-) direction.

Homing Profile

851 Display
During Home Routine
CW(+) Direction —§» 1| Going Home
Home
GH+/-nn ccwswltch cw 2| Low Speed Home
20- —p— Ecod Edge
GH AC o 1\ DE
Velocity o
(%)
o
0- - =
Distance Homa
Reference 3| Low Speed Home
Position Mark=x00x

4 1+000.0000 000 00
11 1111 111 100

1. Stage 1: Unit seeking home in the specified direction
and speed determined by GH(+/-)nn.

2. Stage 2: Home input has been triggered, unit is now
approaching home at low speed from the opposite direction.
(low speed = 1%)

3. Stage 3: Specified edge of home switch has activated the
horne input at low speed, motor motion reduced to creep
speed and is scanning for the encoder marker pulse. The
encoder count from the marker pulse is shown on the LCD
Display.

4. Motor stopped and the position counter set to zero.

Reference: Overview of Homing Profiles
See System Parameters Home Algorithm (HAmnx) Command

8. | GO

Command: GO (Execute a Move Profile)

Range: Not Applicable

Syntax: F19

Description: Executes a move profile as defined. Execution
response time is proportional to the number of commands there
are to be processed in the profile to be executed.

EX.  AC.05 DE.05 VE50 DI5 GO
GO initiates calculation of a move profile using buffered

parameters (.05 second Accei and Decel Ramp, 50% speed, 5
unit incremental move) and then executes it.

10.[Gom) |

Command: Load and Go

Range: 14

Syntax: F19

Description: Calculates a move profile in advance and waits
for input n to be activated before execution. n is 1-4 user
programmable input IN1, IN2, IN3 or IN4 respectively. This
command allows for immediate execution of a move.

Note: “IN3 & IN4 are defined by configuring two System Inputs (SI1-S14) to be
additional user programmable inputs by the S! Command (Configuration 8) in
System Parameters.

f NO Sl inputs are configured as additional user programmable inputs (IN) the

digit assigned for IN3 or IN4 is ignored when using the GO(n) Command in a
program.

EX. AC.05DE.05 VE50 DIS GO2

When input 2 is activated, immediate execution of the motion
calculation already in the buffer is performed.

11. | IFnnnn

Command: IF-THEN

Range: 0,1,0r2

Syntax: F23

Description: If the user programmable inputs match the
configuration indicated by nnnn, then execute the next
command in the program. If the inputs do not match, skip the
next command in the program.

where IFnnnn
IN4| *Additional User Programmable inputs defined by
IN3} the SI(System inputs) Commandin System Parameters
iN2
N1

Note 1: IN3 & IN4 are defined by configuring two of the 4 System Inputs (S11-Si4)
to be additional user programmable inputs by the S| Command (Configuration 8)
in System Parameters. If no SI inputs are configured as additional user
programmable inputs (IN) the digits assigned for IN3 & IN4 are ignored when
using the IF Command in a program.

Note 2: Ignore Input (n=2) should be used in the digit(s) of an *IF" statement
which are being simuitaneously used by a WT, GO(n), or ST(n) command or
when not being used.

n=0 inputon (grounded)
n=1 input off (open circuit)
n =2 ignore input state

EX. LP IF0112 RN10 JF1012 RN20 IF1102 RN30 EL
This program continuously loops until one of 3 inputs is
activated. Activating input 1 runs Program 10, activating input
2 runs Program 20, and activating input 3 runs Program 30
(input 4 is ignored).

Note: Two System Inputs have been configured for additional User
Programmabile inputs (IN3 & ING)

20
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12.

"LPnnnnn:

Command: Loop

Range: 1 to 99999

Syntax: F24

Description: Used in conjunction with the EL (end loop)
command. The LP command will cause all commands
between LP and EL to be repeated nnnnn times. IfLP is
entered with no number following it or 0, the loop will be
repeated continuously

Note 1: Up to 50 nested loops (one inside the other) are allowed, each LP
command must have a corresponding EL command to end the loop.

Note 2: An AN command within a loop will terminate the loop and jump to a new
program.

EX. AC.08 DE.09 LP3 VE30 DI1 GO EL VE75 DI-3 GO

The motor will perform an incremental CW 1 unit move at 30%
speed three times and then a CCW 3 unit move at 75% speed .

Loop
75— - '
Velocity |
(%) , l
304 /! |
I |
0 1 2 3
Distance Units
13. | MCn
Command: Move Continuous  (Software Rev 3.00 or >)
Range: +or-
Syntax: F27

Description: Sets move profiles to continuous mode, utilizing
ramp times and velocity move parameters. Once a "move
continous” segment is activated, it will continue to move at a
speed specified by VE until the Escape Key is pressed, an
EOT or Kill Motion Input is activated, or a velocity of zero is
commanded.

n =+ Move Continuous in CW (+) Direction

n=- Move Continuous in CCW (-) Direction

Note 1: Each "Move Continuous* segment must contain an MC command
accompanied by a GO command.

Note 2: If no velocity is specified for a continuous move, it will use the last
specified VE value or the default.

Note 3: All edit mode commands are valid within an MC segment except Stop on
Input(ST) and Distance Commands(DA, DC, & Dj).

EX. AC.1 DE.2 VE50 MC+ GO WT0111 VEO MC+ GO

Accelerate to a velocity of 50%, move continuously CW(+) until
an input is activated and then decelerate to 0% speed.

14.

OTnnnrr

Command: Output Command

Range: 0,1,2

Syntax: F1§

Description: Sets the 3 sinking outputs and 2 output relays on
or off.

OTnnnrr is assigned as follows;
n n n r r

Out1 Out2 Out3 Relay 1 Relay 2

n=0 Sets sinking output off (open coliector)

n=1 Sets sinking output on (sinking to ground)

n =2 Output remains unchanged, previous state of the output

is retained.

Sets relay off (contacts in inactive state)
Sets relay on (contacts in active state)
Relay remains unchanged, previous state of
the contacts is retained.

- -
wonu
N =< O

Note 1: Once an output is turned on, it will remain set until changed by another
output command, a system reset (software warm-boot) is issued, or power is
cycled.

Note 2: _All outputs are set off upon power up or during a system reset(software
warm-boot).

EX. AC.05 DE.05 VE100 DA6 GO OT10000 TD.5 OT00000

After completing an absolute move of 6 units, activate
output 1 for .5 seconds and then turn it off.

15. | RNnn

Command: RUN Program

Range: 1-99

Syntax: F16

Description: Program number nn will be loaded into the
command buffer and executed.

Note 1: This command is used within a program to start another. Upon execution,

all subsequent commands in the first program are ignored while the program
number following RN__ is executed. (This cornmand acts similar to a GOTO
command, NOT A GOSUB.) '

Note 2: BN99 is reserved for test verification of the product. It is stored in ROM
and cannot be modified.

VE25 DI1.0 TD.5
DI-1.0 GOEN

Program 99

EX. Program 13 AC1 DE1 VE5 DA6 GO RN1 EN
Program 01 GH-30 OT10000 TD.3 OT00000 EN
Executing program 13, move to absolute position 6 units. After

the move is complete, run program 1 which commands the
motor to return home at 30% speed.

Move Continuous

' sec Input Activated

(IN1)
k— I
so-| 1 CW(+) Direction—

Velocity
(%)

0 Distance —»

Run Program

so-| |} < '
l |
Velocity | |
) | |
5- —>—
o |
0 1 2 3 4 5 6

Distance Units

21




Chapter 4 Edit Mode Command List
STn: P -

16.

Command: Stop on Input

Range: 0-4

Syntax: F2 6

Description: Stop Move Execution on the input specified by n,
where n may be (1-4) user programmabie input IN1, IN2, IN3,
or IN4 respectively”

Note 1: IN3 & IN4 are defined by configuring two of the four System Inputs
(S11-814) to be additional user programmable inputs by the S| Command
(Configuration 8) in System Parameters. If no Sl inputs are configured as
additional user programmable inputs (IN) the digit assigned for IN3 or IN4 is
ignored when using the ST command in a program.

n=0 Disables/tums off the STn command

n = (1-4) Upon execution, the specified input is monitored
during every "move profile” encountered. If the inputis
activated, the current "move in progress” is terminated,
stopping all motion and program execution until the input is
deactivated or STO is issued. Immediately following
deactivation (release) of the input, the next move profile or
functional command is instantaneously executed.

Note 1: The motor is stopped upon command execution at the deceleration rate
specified by the System Parameter, SDnn.nn(Stop Decel Rate: Defauit 0.1 ).
Note 2: Once issued, Stop on Input remains active until it is tumed off by the
ST0 command, a system reset (software warm-boot) is issued, or power is
cycled.

EX. ST1 AC1 DE1 VE25 DA6 GO VES0 DAO GO EN

At 25% max speed, move to absolute position 6 units. If input
1 (IN1) is activated while moving, Stop Motion. When the input
is deactivated, immediately execute the next move profile
which is to move to the absolute zero position at 50% speed.
(Note: If input 1 is not activated the motor would complete its 6
unit move before executing the absolute zero move).

Ideal Move Profile

50

| < ]

Velocity [ |

) | |

Stop l I

on I ]
input 1 2 3 4 5 6

Distance Units

17.

18.

‘TDnnnnn.nn

Command: Time Delay

Range: .01 to 99999.99 seconds

Syntax: F17

Description: Time Delay between motion profiles or command
functions. Not valid while the motor is moving.

Note: The time delays real time count can be shown on the 851 LCD Display
when Display Mode 2 is activated in System Parameters (DF Command).

EX. AC.05 DE.05 VE50 D14 GO OT11000 TD.5 OT00000

Move 4 units, turn outputs 1 and 2 on, delay .5 seconds, and
then tumn outputs 1 and 2 off.

Uvnnn

Command: User Variable

Range: Not Applicable

Syntax: F20

Description: Allows individual Edit Mode Commands within a
program to “prompt" the user to enter a numerical variable via
the LCD/Keypad when executing a program.

Note 1: User variables can be assigned to the following Edit Mode Commands;
AC, CL,CT, DA, DC, DE, DI, LP, RN, TD, and VE.

Note 2: A single program can contain a maximum of 8 User Variables

Note 3: Variable names ONLY are saved as part of a program, vanable values
are lost if power is cycled, a system reset is issued, a program is modified, or
gach time a new program is executed,

EX.1 AC.1 DE.1 VE10 DA_UV_POS GO EN

For the basic absolute move profile, the absolute distance
command (DA) is assigned a user variable (whose prompt is
POS).
EX.2 AC_UV_ACC DE_UV_ACC DA_UV_DIS GO
DI_UV_DIS GOEN

The above program string would prompt the user for two
variables ACC and DIS, both of which are used multiple times
with different command.

EX.3 AC.1DE.1LP10VE_UV_VEL

DI2 GO EL EN
The above program would prompt the user once to enterin a
Velocity Value VEL before executing a 2 unit incremental move 10
times.

Run Time Operation of User Variables

in the Execution Mode

When a program is executed and a UV fuction is detected, the
LCD Display will "prompt" the user to enter the desired
variable.

Profile if input 1 activated at 3 units Typical "Prompt" Enter Variable
|ST1 (IN1) Display X)I(X:_
50— =
AC DE |
] Assigned 3 Cursor
Velocity - Character Code
(%) sD Keying in the requested data and pressing Enter (ENTR) will
| download the information to the program.
0- 1 2 3 4 5 6 Note 1: When a progam is executed, the 851 scans the program for any UV
Di Uni commands. If any are detected, the user is prompted to enter all the UV data
istance Units PRIOR to executing any commands in the program. If multiple user variables are
in a program, the UV prompts will occur in the order detected.
Note 2: User variable values can contain six digits with a decimal.
TN
| | .
=r /| 22 851 Indexer
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User Variable Programming -
Entering A User Variable: A 2 Step Process
1. Assign a User Variable to an EDIT MODE COMMAND

In the Edit Mode after entering a command, press the User
Variable Key Sequence (F2 0) which will append_UV_ to the
command.
xx_UV_###
E Digit 3 Note: The User \_/ariable
Digit 2 Command (UV) is seperated from
e the Edit Mode Command and the
Digit 1 Gharacter Code by the symbot*_*

Edit Mode-—|
Command

2. Assign a Character Code for the user "Prompt*

The keypad functions are now changed to allow the user to
assign a 1 to 3 character code to the user variable per the chart
shown below. This character code will be displayed by the LCD
when prompting the User to enter a variable during program
execution.

Character KEY Character KEY Character
Chart 1 ABC 6 PQR

2 DEF 7 STU

3 GHI 8 VWX

4 JKL 9 YZ-

5 MNO 0 <>%

Using the right & left arrow keys will aliow the user to position
the cursor to 1 of the 3 digit locations. While at a location,
pressing one of the listed keys (above) a specific number of
times will aliow you to select the desired characters. For
example, pressing the “1" key will display an A in the selected
character location, pressing twice will display a B, and so on.
After the characters are selected, pressing the Enter Key
(ENTR) will complete the entry.

19. [ VEnnn.n ]

Command: Velocity

Range: 0.0 to 100.0% (default 25%)

Syntax: F1 4

Description: Percentage designating the maximum speed for a
given move profile. Once velocity is specified, it is used in all
subsequent moves until it is respecified.

Note 1: Velocity resolution is 1000:1 from .1 to 100.0

Note 2: When entering Mode! Numbers for IDC Cylinder systems, the velocity
units are pre-determined and shown on the LCD screen. For more information,
review the appendices (CHB) for configuring the 851 to IDC Cylinders .

EX. AC.1 DE.2 VE50 DA4 GO
Move to absolute position 4 units at 50% max speed.

Velocity and Step Output
The velocity percentage is directly proporticnal to the output
frequency of the step output on the Indexer connector where ...

Step Output Frequency
VE100 = 1.25MHz (@ MR:25000)

396,625Hz(@MR5000)
50,000Hz(@MR1000)
20,000Hz (@MR400 or MR200)

Note 1: The max output frequency is dependent on the Motor Resolution (MR)
setting in System Parameters.

Note 2: By knowing the Motor/Drive resolution,the speed of the motor can be
determined from the frequency of the step output.

Motor Speed = —Step Output (pulses per sec)
(revs per sec) Motor Resolution (pulses per rev)

Example: An 851 is configured to a motor/drive system with a
Motor Resoiution of 25000 pulses per rev (MR:25000). What is
the step output frequency and corresponding motor speed at
different VE settings.

Velocity
5 | VE |
: AC /
Velocity ]
(%) | NG
| |
0 1sec .2 sec
| —

4 Distance Units

21. | ZP

VE Setting Step Output  Motor Speed

VE100 = 1,250,000pps 50 RPS

VES0 = 625,000pps 25 RPS

VE.1 = 1,250pps .05 RPS
20. LWTnnnn

Command: Wait on Inputs
Enter Range: 0, 1,0r 2
Syntax: F18
Description: Wait for the inputs to match the configuration
indicated by nnnn before continuing execution of a program.
where WTnnnn
L IN4| *Additional User Programmabile Inputs defined by

IN3| the S! (SystemInputs) Command in System Parameters

IN2

Nt
Note 1: IN3 & IN4 are defined by configuring two of the 4 System Inputs (S11-
S14) to be additional user programmable inputs by the S| Command
(Configuration 8) in System Parameters. If no Sl inputs are configured as
additional user programmable inputs (IN) the digits assigned for IN3 & IN4 are
ignored when using the WT Command in a program.
Note 2: Ignore Input (N=2) should be used in the digit(s) of an "WI" statement
which are being simultaneously used by an IF, GO(n), or ST(n) command .
n =0 input on (grounded)
n =1 input off (open circuit)
n =2 ignere input state
EX. AC.07 DE.07 VE40 DA3 GO WT0112 VE60 DA5 GO
Move to an absolute position of 3 units. Stop and wait until the
input pattern (Input 1 ON (grounded), Inputs 2 and 3 off (open
circuit), and Input 4 ignored) is matched before moving to
absolute position of 5 units at 60% speed.
Note: Two System Inputs have been configured for additional User
Programmabie Inputs (IN3 & IN4) -

Command: Zero Position

Range: Not Applicable

Syntax: F1F21

Description: This command resets the position counter to zero
when executed (at a specified point) in a program. Not valid

while the motor is moving.
Note 1: After ZP is executed, all absolute distance moves which follow are now
referenced from the new zero position.

EX. ZP AC.5 DE.5 VE50 DA4 GO

Zero position, execute a 4 unit absolute move from that point.

I
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Chapter 5 System Parameters Command List

o1 MN - Model-Number-. :
;2.0 CS Coordinate System -
3.. ~DP- . Display Mode
4.. EC- Echo onfoff RS232
5.” "EM" " Encoder Mode
'8, FE- Following Error
7. -HA  Home Algorithm
8.” HO  Home Offset
9. JA. JogAcceleration
10.  JV.. Jog Velocity
11.. MR Motor Resofution
12.. MU Metric Units
13. PU  PowerUp Mode
‘14. © RA Ratio Variable A
15.. RB Ratio Variable B
16. SD: - Stop Decel Rate
- 17, SF Shutdown/Fault Polarity
18. . St . System Inputs :
©19.7 . SO System Outputs
20.. UN" Unit Number {Device Address)
21. XP- External Program Select
1. | MNnnn 1

Parameter: Model Number

Range: See Models Below

Description: The model number determines how the
distance and velocity units are scaled in the 851 indexer.
Three configurations are available;

a. Step Counts [Model 0]
b. User Defined Units [Model 1]
c. IDC Cylinder Models [Model xxx]

Note 1: Model Number is used in conjunction with Motor Resolution
(MR Command) which determines the number of step counts
equal to one motor revolution.

a. STEP COUNTS MN:000

Description: Entering Model Zero (entered as 000) allows the
user to directly program distances in step counts (rather than
scaled units).

Distance Units: +/- 0000000 - 9999999 step counts
(DA, DC, & D)
Velocity % Units: counts (steps) per second

Example 1: With an 851 configured for Model 000, what are the
motor revs on two alternate drive systems, one with a Motor
Resolution of 25000ppr and the other set at 5000ppr.

Program Drive #1 Drive#2
Distance MR:25000 MR:5000
Di5000 1/5 rev 1rev
DI125000 1rev 5revs
DI50000 2revs 10 revs
Di1100000 4 revs 20 revs

Model #MN:000

System Parameter
VE100=1250000cps

Display

Note: cps = counts (steps) per seconds, max value is dependent on motor
resolution setting.

b. USER-DEFINED UNITS MN:001

Description: Entering Model One (entered as 001) allows the
user to program distances(and monitor on the display) in

_scaled units by setting up a ratio between the number of motor

revolutions and a desired unit scale.

Distance Units: +/- 000.0000 - 999.9999 user-defined units
(DA, DC, & DY)
Velocity % Units: user-defined units per second

Scaling Distance Units
Three commands in system parameters are used, MN (to set

the mode) and Ratio Variables RA and RB (to set the ratio).

1. Set the Model Number(MN) equal to one (MN:001).
2. Determine the total transmission ratio between the motor
and the load.
- How many motor revolutions equal one user unit ?
[this is the RATIO]
3. Determine values for variables RA and RB by setting them
up as a RATIO where...

Note: RA and RB must be whole numbers;

_ RA
RATIO = RA up to 5 digits, RB up to 4 digits.

RB

Example 1: An 851 is configured to a motor drive controlling a
linear feed system. Program distances are to be in feet, it has
been determined that 5.36 motors revs is equal to one foot
(one user unit) of travel.

1. Set the Model Number equal to one [MN:001]

2. Determine RATIO. Pre-determined that 5.36 motor revs
equal one foot of travel.

3. Determine RA and RB

RATIO = 5.36 = DA let RA _ 536

RB RB ~ 100
in System Parameters, set RA=536 and RB=100
With this setup, any distance programmed (or monitored on

the LCD) will be in user units where a DA, DI, or DC of 1 wiil
be equal to 1 ft or 5.36 motor revs.

Model #MN:001
VE100=xxx ups

System Parameter
Display

Note: ups = user units per second, max value is dependent on motor resolution
setting.

2
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c. IDC CYLINDER MODELS MN:xxx

Description: IDC Cylinder Models (See Charts Below) are pre-
existing model numbers in the 851 which configure the unit to
operate with an IDC Electric Cylinder System. it adapts to a
specified cylinder's gear ratio and screw pitch, converting the
step counts (of motor/drive) or encoder feedback puises into

inches of linear travel and the velocity into linear units of in/sec.

Note: Metric units for distance (cm) and velocity (cm/s) can be specified
by enabling the Metric Units(MU) command in System Parameters.

Distance Units: +/- 000.0000 - 999.9999 inches or centimeters
(DA, DC, & D))
Velocity % Units: in/sec or cm/sec

NS and RS Series Cylinders (with S5101 Drive)

Available Linear Speeds Model Number: 3 or 4 Digit Code

Cyl. Eng. Metric Cyl Eng. Metric Cyl. Eng. Metric
Model in/sec  (cm/s) Model infsec (cm/s) Model in/sec (cm/s)

102 25.00 (63.50) 105 10.00 (25.40) 108 625 (15.87)
152 1666 (42.33) 155 6.66 (16.93) 158 4.16 (10.58)
202 1250 (31.75) 205 5.00 (12.70) 208 3.12 (7.98)
— — — 255 400 (10.16) 258 250 (6.35)
352 7.00 (17.78) 355 280 (7.11) 358 1.75 (4.44)
892 25.00 (63.50) 995 10.00 (25.40) 998 6.25 (15.87)
1205 .83 (2.11) 1208 52 (1.32)

Ballscrew Acme/Ballscrew Acme

2 pitch 5 pitch 8 pitch

TS Series Cylinders (with S5101 Drive)
Available Linear Speeds Model Number: 3 or 4 Digit Code

Cyl. Eng. Metric Cyl. Eng. Metric Cyl. Eng. Metric
Model invsec (cm/s) Model in/sec (cm/s) Model in/sec (cm/s)
101 50.00 (127.0) 104 12.50 (31.75) 106 8.33 (21.16)
151 33.33 (84.66) 154 8.33 (21.16) 156 5.55 (14.11)
201 25.00 (63.50) 204 6.25 (15.87) 206 4.16 (10.58)
501 9.78 (24.84) 504 244 (6.20) 506 1.63 (4.14)
1001 499 (12.67) 1004 124 (3.15) 1006 .83 {(2.11)
991 50.00 (127.0) 994 1250 (31.75) 996 8.33 (21.16)

Ballscrew Ballscrew Acme

1 pitch 4 pitch 6 pitch

NB and RB Series Cylinders (with B7002 Drive)
Available Linear Speeds Mode! Number: 3 or 4 Digit Code

Cyl. Eng. Metric Cyl. Eng. Metric Cyl. Eng. Metric
Model in/sec (cm/s) Mode! infsec (cm/s) Model infsec (cmvs)
102 4000 (101.6) 105 16.00 (40.64) 108 10.00 (25.40)
152 26.66 (67.72) 155 10.66 (27.08) 158 6.67 (16.94)
- — — 255 6.40 (16.26) 258 4.00 (10.16)
992 40.00 (101.6) 995 16.00 (40.64) 998 10.00 (25.40)

Ballscrew Acme/Ballscrew Acme

2 pitch 5 pitch 8 pitch

TB Series Cylinders (with B7002 Drive)
Available Linear Speeds Model Number: 3 or 4 Digit Code

Cyl. Eng. Metric Cyl. Eng. Metric - Cyl. Eng. Metric
Model in/sec (cm/s) Mode! in/sec (cm/s) Model in/sec (cm/s)
101 80.00 (203.2) 104 20.00 (50.80) 10613.33 (33.86)
151 53.33 (135.5) 154 13.33 (33.86) 156 8.89 (22.58)
201 40.00 (101.6) 204 10.00 (25.40) 206 6.67 (16.94)
501 16.00 (40.64) 504 4.00 (10.16) 506 267 (6.78)
1001 8.00 (20.32) 1004 2.00 (5.08) 1006 1.33 (3.38)
991 80.00 (203.2) 994 20.00 (50.80) 99613.33 (33.86)

Ballscrew Ballscrew Acme

1 pitch 4 pitch 6 pitch

Note 1: Above speeads are max values based on the 851 step rate at the
specified Motor Resolution settings, Final move speeds are LOAD, LENGTH,
and MOTOR dependent. Review Cylinder Performance Curves in the IDC
Main Catalog.

Entering your Cylinder Model Number is a 2
Step Process

STEP 1 Identify & Enter Your Cylinder 3 or 4 Digit Code
Ex. Your Cylinder has this label attached

iB) ELECTRIC CYLINDER
NSZV[O5B~6—MS6<¥TI

M
Q
3
E
L

SERIAL NUMBER
930411

INDUSTRIAL DEVICES CORPORATION NOVATO. CA 93939

VOLTAGE AXTED CURRENT

Enter 105 as your Model #
(via Keypad or RS232)

Model # MN:105
VE100 =10 in/s

System Parameter
Display

STEP 2 Identify Your Motor Mounting Configuration from the
table below. Cylinders with Reverse/Parallel mounts
ONLY must denote an “R" (F2 Key) at the end of the
3 digit code when entering the System Model
Number(MN).

Reverse/Parallel mounts require the control to

reverse the motor polarity during moves so that a
positive move Extends the cylinder.

Cylinder Motor/Mounting Configurations

Rod Type Cylinder Configurations (N and T Series)

Parallel Reverse/Parallel Inline

T ) (Nonly

L b ; o p
Rodless Cylinder Configurations (R Series)

Paraliel Reverse/Parallel Inline

| f !

Ex. From the previous example, the NS2V105B-6-MS6-MT1-RM
cylinder is configured with a Reverse/Parallel Motor Mount.
5 R

Vla Keypad Enter;

e E] =]

Model # MN:105R
VE100=10in/s

Specify Model Number &
Reverse/Paralle! Mount

Via RS232 Enter;

System Parameter
Display

For additional information on configuring your
851 to IDC Cylinder Systems, review the setup
listings in the Appendices (CH 8).
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Chapter 5 System Parameters Command List

2. | CSn ]

Parameter: Coordinate System

Range: O or 1

Description: Defines Direction for Positive Moves. Controlling
the polarity of the Direction Output (pins 2 and 1 5) on the
indexer connector.

n=0 Positive (+) moves command CW motor rotation
(low signal on direction output)
Negative (-} moves command CCW motor rotation
(high signal on direction output)

n=1 Negative (-) moves command CW motor rotation

(low signal on direction output)
Positive (+) moves command CCW motor rotation

(high signal on direction output)
Note 1: Coordinate System directly affects Jog Mode Direction and the following
edit mode commands; Distance Absolute(DA), Distance Incremental(DI) and Go
Home(GH).

System Parameter Display

Ex. Coordinate Sys

CS:1 Defauit 0

Positive moves wiil command CW motor rotation (low signal on
the direction output)

3. [ DPn ]
Parameter: Display Mode

Range: 1 0or2
Description: Defines the Run Mode Display

n=1 RUN MODE DISPLAY 1
ouT 1
Motor ——O0uT 2 User
Position OUT 3 Programmable
Outputs
Relay 1
[F Relay 2 Re]ay
— Outputs
+000.0000 000 00
11 1111 111 100
User  IN1 _I L reot
Programmable IN2 EEOT Limit Inputs
Inputs HOME
S
t SI2 L PRG3
Slr);::t? sI3 PRG2 Program
Si4 PRG1 Select
Inputs

LCD Display: Functional Description

Motor Position: Real-time feedback report indicating motor
position. The displayed position range is +/- 000.0000 to
999.9999 user defined units or +/- 0000000 to 9999999 step
counts(determined by Model Number). When the internal
position counter is reset, the LCD position display sets itself to
zero. This condition occurs upon power up, after a system
reset, completion of a successful homing routine or when using
the ZP(Zero Position)command.

INPUTS : LCD displays Input ON/OFF Status (0 or 1)

0 = Input ACTIVATED (grounded low)

1 = input OFF (open circuit high)

OUTPUTS: LCD dispiays Output ON/OFF Status (1 or 0)
1 = Output ON (Sinking to Ground)

0 = Output OFF (Open Circuit)

LCD displays Relay Output ON/OFF Status (1 or 0)
1 = Relay ENERGIZED (Contacts Active)
0 = Relay DE-ENERGIZED (Contacts in Normal State)

INPUT/OUTPUT Location and Description

Input _ Connector Pin # Description
IN1 J3 13 User Programmable Input #1
IN2 J3 12 User Programmable Input #2
Si J 44,43 System Input #1
Si2 J1 42,41 System Input #2
Si3 J1 40,39 System Input #3 ]
Si4 J1 38,37 System Input #4 :
PRG1 J3 16 Program Select Input #1 (LSB) J
PRG2 J3 15 Program Select input #2 '
PRG3 J3 14 Program select input #3 (MSB)
HOME J3 18 Home Limit input
EEOT J3 18 Extend(+) End of Travel Limit input
REOT J3 17 Retract(-) End of Travel Limit Input
Output _Connector Pin # Description
ouT1 43 11 User Programmabie Qutput #1
ouT2 43 10 User Programmable Output #2
ouT3 J3 09 User Programmable Output #3
Relay 1 J1 33 COM1 Common Terminal
32 NC1 Normally Closed Terminali
31 NO1 Normally Open Terminal
Relay 2 J1 36 COM2 Common Terminal
35 NC2 Nommally Closed Terminal
34 NO2 Normally Open Terminai
n=2 RUN MODE DISPLAY 2

Program Number

Motor lProgram Status

Position —_.I

+005.0000 PRG15R
TD0000.00

[ — Time Delay

LCD Display: Functional Description

Motor Position: Real-time feedback report indicating motor
position. The displayed position range is +/- 000.0000 to
999.9999 user defined units or +/- 0000000 to 9999999 step
counts(determined by Mode! Number). When the intemnal
position counter is reset, the LCD position display sets itself to
zero. This condition occurs upon power up, after a system
reset, completion of a successfui homing routine or when using
the ZP(Zero Position)command.

Program Number: Indicates the number of the program currently
running or, if no program is running, the last program run.

Program Status: Flags indicate the status of the program

running or, if none are running, the last program executed. ‘j
Status Flags
R = Program RUNNING B J
E = Program ENDED, completed successfully !

S = Program STOPPED by ESC key or System
Input activation(configured as Stop)
F = Program terminated by a FAULT condition
none = No program is running

Time Delay: Indicates real-time Time Delay Count. The display
counts down time in seconds when the timer (TD command) is
active in a program.

System Parameter Display

Ex. Display Mode

DP:1 (10r2) Default 1

Control set for RUN MODE DISPLAY 1

851 Indexer



4. LEC“ T Stall Detection for EM and FE Commands

”ﬁ Parameter: Echo Command Encoder Mode 1 and Mode 2 _ , .
e Range: O or 1 " . ; ‘
Description: Turns the RS232 Echo on or off where 0 is echo A stall condition occurs when the 851 indexing System is
off and1 is echo on. An echo is where the 851 retransmits the used in closed loop operation and the position Following I
character it receives back to the host device (or the next device Error (Set by the FE Command in System Parameters) i
on a Daisy Chain link). exceeds its set vaiue during a move. o :
Note: ECHO ON is required for RS232 Daisy Chaining The 851 indexer commands moves based on the Motor ;
(Multiple controls along the RS232 Link) Resolution (MR) setting in System Parameters. Whenin e
. encoder mode 1 or 2, encoder feedback (equivalent to 2000 i
System Parameter Display Pulses per Rev) is compared to the commanded signal- :
Ex Echo RS232 during any motion. If an error between the commanded and i
EC:1 1=on/0=off Defauit 1 feedback signal exceeds the step count equivalent set by

FE, the indexer will enter a fault state where. . .
RS232 Echo Set On * Any motion or program executed is immediately
terminated. ’

* The LCD Display will indicate "Motor Stalf*

* A fault output will be generated by a SYSTEM OUTPUT i
5. LEMn (S01 or S02) if defined as a "Stall” or *General® Fauit. L
* The Shutdown Output will be activated on the indexer i
Parameter: Encoder Mode connector. il
Range: 0, 1, or 2
Description: Enables/disables encoder operation and functions

n=0 MODE 0: No Encoder, sets the 851 control to operate
open loop, encoder feedback monitoring is disabled. All i
programmed moves, using user defined units or step
counts, are based on the Motor Resolution (MR) setting
in System Parameters.

operate closed loop where encoder feedback is used for
detecting a stall condition. Following error is set by the
FE Parameter.

@ n=1 MODE 1: Stall Detection, sets the 851 Control to

n=2 MODE 2: Closed Loop Positioning, sets the 851 control
to operate closed loop where encoder feedback is used
for positioning. All programmed moves, using user-
defined units or step counts, are based on encoder
pulses (of 2000 Pulse Per Rev).

Note 1: Stall detection is also enabled dun'ng this mode.
Note 2: Positioning resolution becomes 2000 opr
when in this mode.

System Parameter Display

Ex. Encoder Mode |
EM:0 (0, 1, 0r2) Default 0 ‘

6. EEnnnnnnn j -

Parameter: Following Error

Range: 0-9999999 step counts

Description: Defines the maximum position following error
allowed during motion when the 851 Indexer System is used in
closed loop operation utilizing encoder feedback for stall
detection.

Note 1: Active ONLY when the 8571 System is used in closed loop operation.
(System Parameter: Encoder Mode (EM) is set for 1 or 2)

System Parameter Display

Ex. Fol Error (Stall)
FE:0025000 Default 25000
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Chapter 5 System Parameters Command List

7. |HAmnx |

Parameter: Home Algorithm

Range: O or 1

Description: Used to configure the homing routine, defining the
type of home switch to be used, which edge of the home
switch to reference, and the final approach direction. Used with
the edit mode Go Home (GH) command.

HA(mnx)m =0 CCW(-) Edge
m=1 CW(+) Edge

n=0 Normally Closed Switch
n =1 Normally Open Switch

x =0 CCW(-) Final Approach Direction
x=1 CW(+) Final Approach Direction

System Parameter Display

Ex. Home Algorithm
HA(mnx):010 Default 010

Home input activated by the CCW(-) edge of a Normally Open
home switch. Final approach direction is CCW(-).

8. | HO(+/<)nnn.nnnn:

Parameter: Home Offset
Range: (+/-) 0000000 to 9999999 step counts (MN =0)

{+/-) 000.0000 to 999.9999 user units (MN =1)

{+/-) 000.0000 to 999.9999 inch/em (MN = )
Description: When the home reference position is established
following a successful homing routine, this command sets the
zero position counter to an offset value from the home
reference position where “+" is the CW direction ahead of
home and “-* is the CCW direction behind home.

System Parameter Display

Ex. Home Offset
HO+001.0000 Default 000.0000

When the 851 finds the home reference position, it sets the
position counter to 1.0 distance unit. The Absolute Zero
position is now located 1 unit behind the mechanical home. All
absolute moves will be referenced from this position.

Reference: Model Number(MN) in system parameters to
determine distance units.

Homing Routine Profiles Home Switch Orientation
(using the Home Algorithm Parameter, HA). é-lo;:\?‘
witc!
Example homing profiles show resulting move routine when using
alternate final and initial approach directions. W) :
+ CCW(-)
Note: Homing Profiles are the same for both, Normally Open and Motion Motion
Normally Closed Home Switches :
Home HA:010 Home HA:011
cow) Switch  cw(y) cow() Switch  cw ()
Edge Edge _Reference— Edge Edgi‘ -Reference~
—~& e CCW(-) Edge GH CCW(-) Edge
Velocity Normally Velocity Normally
(%) Open Final Approach (%) Op_en
Switch Direction Switch
Final Approach : CW(+) -
Direction - Final : Final
CCW(-) : Approach e Approach
L o Direction T Direction
./ : CCW(-) \. o CW(+)
Final Home Initial Approach Final Home Initial Approach
Position Direction Position Direction
CCW(-) CCW()
Home HA:010 Home HA:011
cow() Switch  cw () cow) Switch oy I
Edge - Edge ~Reference— Edge T Edge ~Reference-
CCW(-) Edge GH CCW(-) Edge
Normally Velocity Normaily
Open (%) Open
Switch Switch
Final Approach Final Final
Direct: Final A h
oo Aoproach v Agproacn
Direction CW(+) Direction
d CCW(-) \ CW(+)
Final Home initial Approach Final Home Initial Approach
Position Direction Position ) Direction
CW(+) CW(+)

L]
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9. | JAnn.nn S|

Parameter: Jog Acceleration
Range: .05 sec to 15 sec

Description: Defines the time it takes the motor to ramp up from

zero speed to the specified Jog Velocity(JV) when a Jog Input
or Jog Key is activated.

Note: The time entered also specifies the deceleration time for the unit to go
from the Jog Velocity to zero speed after a Jog Input or Jog Key is released.

System Parameter Display

Ex. Jog Accel time

JA:00.10 Default .1

Jog Acceleration & Deceleration
Ramp Times are .1 second each.

10. | JVnn.n

Parameter: Jog Velocity

Range: .1 t0 99.9

Description: Defines the jog mode velocity used when
maintaining the Keyboard Jog Keys or Jog Inputs during
Operation. Where nn is a percentage (.1 to 99.9%) directly
proportional to the step output frequency. See VE command in
Chapter 4 for determining the percentage value vs step output.

Keyboard Jog Keys: ESC & Right Arrow Jog CW (+)

2. [Mun ]

Parameter: Metric Units

Range: O or 1

Description: Defines the units of scale for position and velocity
in terms of English or Metric units. Used ONLY when an 851 is
configured (using a 3 digit Model Number, MN:xxx) for an IDC

cylinder system.

n=0 English Units, where distance is measured in “in"
(inches) and velocity "in/s" (inches per second)

n=1 Metric Units, where distance is measured in “cm"
{centimeters) and velocity “crm/s* (centimeters per
second)

Note 1: Distance values red i are not converted from

English to Metric Units (or viceversa) when changing between units.

Note 2: Edit Mode Commands affected by MU: DA (Distance Absolute), D!
(Distance Incremental), DC (Distance to a Change)

Note 3: System Parameter Commands affected by MU: MN (Model Number), DP
(Display Mode), HO (Home Offset)

System Parameter Display

EX. Metric Units
MU:0 1=on/0=off

Default 0

Metric Units are Disabled, Using English Unit

Reference: See Model Number (MN) Command listed in
System Parameters in Chapter 5.

ESC & Left Arrow  Jog CCW (-) 13. [ PURN s ]
R Jog inputs: System |Inputs (S| Command)
;} Configuration 1 Jog CW (+) Paramgter: Power-Up Mode |
Configuration 2 Jog CCW (-) Range: 0to 99 . . ‘
Description: This command will cause a single program to be !
System Parameter Display executed on power up or system reset. !
P Note 1: For nn=00, no program will be executed on Power Up. ‘ i
Ex. JOQ Velocrty Note 2: If the scanning of the program select lines is also active {System i
JV:30 Default 10 Parameter Command XP:1 or 2), the unit will first execute the program
designated by PU:nn on power up or after a system reset, and then will initiate ]
Jog Velocity set for 30% S peed the scanning operation of the program select lines. :‘
System Parameter Display |
11. [ MRnnnnn B EX.  [Power Up Mode .
PU:13 Default 00

Parameter: Motor Resolution

Range: 25000, 5000

Description: Command used to configure the number of step
pulses the drive requires to move the motor one revolution. The

Program 13 is executed on Power Up

value determines the step count and step frequency based on 14, RAnnnnn .
the entered values and units for distance, velocity, .
acceleration, and deceleration used in creating move profiles. Parameter: Ratio Variable A -

Range: 0 - 99999
Description: Variabie used in conjunction with Ratio Variable B
(RB) to set up a ratio to define user scaled distance units.

System Parameter Display

Ex. Motor Resolution
MR:25000

Note 1: RA is used only when Model Number 1 {User Units) is sek in Sy P
Note 2: RA must be a whole number (NO decimal point)

Default 25000

Motor/Drive Resolution set at 25000 step counts System Parameter Display

Ex. Ratio Variable A
RA:00001

Defauit 00001

Reference: Model Number (MN) Command in System
Parameters for details on setting up User Scaling with the RA
and RB variables.




Chapter 5 System Parameters Command List

15.| RBnnnn I

Parameter: Ratio Variable B

Range: 0- 9939 -

Description: Variabie used in conjunction with Ratio Variable A
(RA) to set up a ratio to define user scaled distance units.

Note 1: RB is used only when Mode! Number 1 (User Defined Units) is selected in System
Parameters.

Note 2: RB must be a whole number (NO decimal point)

System Parameter Display

Ex. Ratic Variable B
RB:0001

Default 0001

Reference: Model Number (MN) Command in System
Parameters for detaiis on setting up User Scaling with the RA
and RB variabies.

16. rSDnn.nn

Parameter: Stop Decel Time (100% Speed Decel Time)
Range: .05to 15 sec

Description: The time entered determines the DECELERATION
RATE for your motor given any speed when the Stop on Input
{(STn command) is activated or when a Stop (S) command is
issued via RS232.

2. The Time to Stop once the STn input is activated is a
function of the SD time and the Move Velocity of the motor at
the time the STn input is activated.

Time to Stop = SD time (100% speed decel time)
Move Velocity 100% Velocity

Time to Stop =SD x Move Velocity = (SDnn.nn) x (VEnn)

Time 100% Velocity VE100%
Veloci
VE100% Time to Stop = (1 sec) x (100%) = 1sec x 1 = 1.00sec
100%
VE75% Time to Stop = (1 sec) x (75%) = 1sec x .75 = .75 sec
100%
VE50% Time to Stop = (1 sec) x (50%) = 1sec x .50 = .50 sec
100%
VE25% Time to Stop = (1 sec) x ( 25%) = 1sec x .25 = .25 sec
100%
Different
Velocity Move Velocities Stop on Input
100% (50.0 rev/sec) L~ Activated
75% (37.5 rev/sec) Decel Rate

50% (25.0 rev/sec)
25% (12.5 rev/sec)

50 revs/sec]

1. Specifically, the time entered will represent the time your
motor takes to ramp down from a maximum reference velocity 0% (0.0 rev/sec) l—- — — — - _———
of 100% to 0% speed. |25
Seconds .50
2. The constant DECELERATION RATE can be determined ‘ 75
from this knowing the change in velocity (100%) over the L 100
change in time(SD time entered). Time to Stop

3. Knowing the constant Deceleration rate, you can now
determine the actual TIME TO STOP for any given speed when
the stop on input is activated.

Stop on Input . Stop on Input

| Activated | Activated
System Parameter Display 75% f— — —]— — — —— —
: ~
Ex. STn Decel time Ve(l;c;lty 50% | ~ -
SD:01.00 Default 1.0 °l oo, |~ ~ | ~
. 0% | >~ N
Time entered is 1 second ° =
.5 sec .75 sec

Example: Using an 851 configured to a motor/drive system
where VE100= 50 RPS and using the default SD time of 1
second.

The Move Profile dispiays the Deceleration Ramps for the
example motor/drive system if a Stop on input is activated
during move execution at the speeds of 50 or 75%.

1. Determine the Stop Decel Rate for the motor
2. Calculate the "Time to Stop" for various Velocities in which
a Stop on Input may be used.

1. DECEL = v(revs/sec) = Maximum Speed = 50 revs/sec = 50 revs/sec?

RATE t (sec) SD time 1sec
Maximum Speed Stop on Input
1009 50 revs/sec / Activated
00% | _/ Decel Rate
Veloci =AV =50 revs
(%)ty At sec?
0% I Time
° SDTime  (seconds)
l 1 Second |
-
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17. | SFmn

Parameter: Shutdown/Fauit Polarity

Range: O or 1

Description: Defines the active polarity (active high or low) state
of the Fault input and Shutdown Qutput on the indexer connectof
where

m = Shutdown Cutput (pins 16 and 17 on indexer)
n = Fault Input (pins 9 and 21 on indexer)

m = 0 Shutdown Output state active low
low(sinking to ground) when ON, high when OFF

1 Shutdown Output state active high
high when ON, low(sinking to ground) when OFF

n = 0 Fault Input state active high
Normal Operation, input ON (sinking to ground)
Fault Condition, input OFF(open circuit high)

1 Fault input state active low
Normal Operation, input OFF(open circuit high)
Fault Condition, input ON(sinking to ground)

System Parameter Display

Ex. Shutdown/Fault
SF(mn):10

Defauit 10

Shutdown Output active high, Fault Input active low

Reference: See Hardware Reference (CH6) for Wiring and
Specifications of Fault input and Shutdown Qutput.

18. |Simnxy

Parameter: System Inputs

Range: 0-8

Description: Defines the System Inputs to be configured as
follows,

m = System Input 1 (SI1) x = System Input 3 (SI3)

n = System input 2 (SI2) y = System input 4 (Si4)

m or n defined as

0 Not Used

Jog CW (+) (Same as ESC & Right Arrow Key)
Jog CCW(-) (Same as ESC & Left Arrow Key)
Kill Motion

Disable Keyboard

Warm boot—System reset

Additional Program Select Inputs (PRG): Binary or BCD
Motor Shutdown

Additional User Programmable inputs (IN)
Interrupt

OO~ HWN -

System Parameter Display

Ex. System Inputs
Sl(mnxy):6635

Default 8800

System Input 1 and 2 are used as Additional Program Select
Lines (PRG4 and PRG5), System Input 3 is used to Kill
Motion, and System Input 4 is used to issue a System Reset

Reference: See Hardware Reference for Wiring and
Specifications regarding System Inputs (S11-S14).

System Inputs: Function Descriptions 1

1. Jog CW(+): When activated the motor will Jog in the CW
(+) direction at a velocity determined by the JV System
Parameters Command. When the input is released, motion
stops. (Same as Run Mode: ESC & Right Arrow Key)

2. Jog CCW(-): When activated the motor will Jog in the
CCW (-) direction at a velocity determined by the JV
System Parameters Command. When the input is
released, motion stops. {Same as Run Mode: ESC & Left
Arrow Key)

3. Kill Motion: When activated, any program execution or
functional operation is immediately stopped. This includes
any motion, time delays, loops, faults, and scanning of the
Program Select/User Programmable Inputs.

4. Disable Keypad: When activated, keypad is disabied
allowing NO user access. Keypad resumes normal
operation when input released.

5. Warm Boot—System Reset: When activated, resets the
851 software, clearing the RAM Buffer, and resetting the
control to its power up state. (Programs & Parameters are
NOT ERASED). This is typically used to restart system
when a fault condition occurs.

6. Additional Program Select Inputs (PRG): Binary or
BCD Format One to four additional program select lines
may be added to aliow user to select more programs. Used
in conjunction with the XP command in System
Parameters which enables the scanning process and
selects the Binary or BCD format.

System Input 1 = PRG4 Input
System Input 2 = PRG5 Input
System Input 3 = PRGBS Input
System Input 4 = PRG7 Input

See Binary and BCD Decoding tables on next page.

7. Motor Shutdown

When activated, the Shutdown Output (pins 16 and 17) on
the Indexer connector will activate. Typically this output will
be wired to the "enable” input on the drive system which
enables and disables holding torque on the motor.

8. Additional User Programmabie Inputs (IN)
One to two additional user programmable inputs may be
added to allow user more |/O Logic interaction within a
program. “IN" inputs are used with the Edit Mode
Commands WT (Wait On Input), {F (If-Then), GOn (Go on
Input), & ST (Stop on Input). The first additional input
defined is IN3 and the second is IN4.

9. Interrupt =

When activated, any executing program or functional
operation is terminated and PROGRAM 98 (interrupt
program) is immediately executed. After Program 98 is
complete, the unit resumes scanning of the program select
lines.

Note 1: If a move is executing when the interrupt is activated, the move is
terminated (decelled at a rate determined by the SD command in
System Parameters).

Note 2: If no commands are listed in program 98, the unit will go to Run mode
and immediately begin scanning program select lines. The XP
Command must be active for the Program Select Lines to be scanned.
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Chapter 5 System Parameters Command List

| System Inputs as Program Select Lines]

The System Parameter XP:n Command must be set to 1
(Binary Format) to initialize the program select lines in order for
the system inputs to be used as additional program select lines.
XP=Extemnal Program Select

XP:1
MSB

Addition Program Select Lines: Binary Format

Configuration # of programs allowed
SIXXXX 7
SI6 XXX 15
S186XX 31
S1666X 63
S16666 99

X = Any other System Input Configuration

1 = off (open circuit) O = on (grounded)

LSB MSB LSB
Program# § Si4 | SI3 | Si12 | Si1 {PRG3{ PRG2| PRG1 Program # | Si4 § SI3 | S12 | SI1 |PRG3 | PRG2 | PRG1
0 1 1 1 1 1 1 1 51 1 0 0 1 1 0 0
1 1 1 1 1 1 1 0 52 1 0 0 1 0 1 1
2 1 1 ] 1 1 1 0 1 53 1 0 0 1 0 1 0
3 1 1 1 1 1 1 0 0 54 1 0 0 1 0 0 1
4 1 1 1 1 0 1 1 55 1 0 0 1 0 0 0
5 1 1 1 1 0 1 0 56 1 0 0 0 0 1 1
6 1 1 1 1 0 0 1 57 1 0 0 0 1 1 0
7 1 1 1 1 1§ 0O 0 0 58 1 0 0 0 1 0 1
8 1 1 1 1 0 1 1 1 58 1 0 0 0 1 0 0
9 1 1 1 0 1 1 0 60 1 0 0 0 0 1 1
10 1 1 1 0 1 0 1 61 1 0 0 0 0 1 0
11 1 1 11 0 1 0 0 62 1 0 0 0 0 0 1
12 1 1 1 0 0 1 1 63 1 0 0 0 0 0 0
13 1 1 1 0 0 1 0 64 0 1 1 1 1 1 1
14 1 1 1 0 0 0 1 65 0 1 1 1 1 1 0
15 1 1 1 0 0 0 0 66 0 1 1 1 1 0 1
16 1 1 0 11 1 1 1 67 0 1 1 1 1 0 0
17 1 1 0 1 1 1 0 68 0 1 1 1 0 1 1
18 1 1 0 1 1 0 1 69 0 1 1 1 0 1 0
19 1 1 0 1 1 0 0 70 0 1 1 1 0 0 1
20 1 1 0 1 0 1 1 71 0 1 1 1 0 0 0
21 1 1 0 11 0 1 0 72 0 1 1 0 1 1 1
22 1 1 0 1 0 0 X 73 0 1 1 0 1 1 0
23 1 1 0 1 0 0 0 74 0 1 1 0 1 0 1
24 1 1 0 0 1 1 1 75 0 1 1 0 1 0 0
25 1 1 0 0o 1 1 0 76 0 1 1 0 0 1 1
26 1 1 0 0 1 0 1 77 o] 1 1 0 0 1 0
27 1 1 0 0 1 0 0 78 0 1 1 0 0 0 1
28 1 1 0 0 0 1 1 79 0 1 1 0 0 0 0
29 1 1 0 0 0 1 0 80 0 1 0 1 1 1 1
30 1 1 1 0 0 0 0 1 81 0 1 0 1 1 1 0
31 1 1 0 0 0 0 o 82 0 1 0 1 1 0 1
32 1 0 1 1 1 1 1 83 0 1 0 1 1 0 1
33 1 0 1 1 1 1 0 84 0 1 0 1 0 1 1
34 1 0 1 1 1 0 1 85 0 1 0 1 0 1 0
35 110 1 1 1 0 0 86 0 1 0 1 0 0 1
36 1 0 | 1 1 0 1 1 87 0 1 0 1 0 0 0
37 1 0 1 1 0 1 0 88 0 1 0 0 1 1 1
38 1 0 1 1 0 0 1 89 0 1 0 0 1 1 0
39 1 0 1 1 0 0 0 90 0 1 0 0 1 0 1
40 1 0 1 0 1 1 1 a1 0 1 0 0 1 0 0 |-
41 1 0 1 0 1 1 0 92 0 1 0 0 0 1 1
42 1 [¢) 4 0 1 0 1 93 0 1 0 0 0 1 0
43 1 0 110 1 0 0 94 0 1 0 0 0 0 1
44 1 0 1 0 0 1 1 95 0 1 0 0 0 0 0
45 1 0 1 0 0 1 0 96 0 0 1 1 1 1 1
46 1 0 1 0 0 0 1 97 0 0 1 1 1 1 0
47 1 0 1 0 0 0 0 98 0 0 1 1 1 0 1
48 1 0 0 1 1 1 1 99 0 0 1 1 1 0 0
49 1 0 0 1 1 1 0
50 7 0 0 1 1 0 1 Note 1: For the configurations S1X666, SI6X66, SI66.X6,

S1666.X, SI66XX, SI6X6X, SIBXX6, SIX66X, SIX6X6, SIXX66,
SIBXXX, SIX6XX, SIXX6X, & SIXXX6 where X is any other
configuration number, the missing Program Select Input in the
above table defaulits to a binary 1.

55_1\;
)

D
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- g Addition Program Select Lines: BCD Format
l System Inputs as Program Select Lines ] Configuration # of programs allowed
\/3 The System Parameter XP:n Command must be set io 2 (BCD g: §§§§ g ‘
Format) to initialize the program select lines in order for the S166XX 19
system inputs to be used as additional program select lines. SI666 X 39 i
XP=External Program Select S16666 79 :
BCD Decoding Table: XP:2 X = Any other System Input Configuration
MSB LSB MSB LSB
Program # § SK4 | SI3 T Si2 [ s IPRG3 PRG2 | PRG1 Program#| Sl4| SI3 | Si2T sSi1 [PRG3 PRG2| PRG1
0 1 1 1 1 1 1 1 51 0 1 0 1 1 1 0
1 7 7 1 1 1 1 0 52 0 1 0 1 1 0 7
2 1 1 1 1 1 0 1 53 0 i 0 1 1 0 0 ;
3 [ 1 i 1 1 1 0 0 54 | 0| 1 0 I ) 1 1 :
4 7 1 1 1 0 1 1 55 0 i 0 1 0 1 0 :
5 1 1 1 1 0 i 0 56 0 1 0 1 0 0 1 j
3 1 1 i 7 0 0 1 57 0 1 0 1 0 0 0
7 1 1 1 1 0 0 0 58 0 1 0 0 1 1 1
8 1 1 7 0 7 1 i 59 0 i 0 0] 1 1 0
9 7 1 7 0 1 i 0 60 0 0 1 ] i 1 7
10 7 1 0 7 1 7 1 61 0 0 i 1 1 1 0
11 1 1 0 7 1 1 0 62 0 0 1 1 1 0 1 :
2 11 11013 1 0 1 63 | 0] 0 | 1 T 1 0 0 .
13 1 1 0 i 1 0 0 64 0 0 1 1 0 1 1 i
i B R 0 7 7 65 ] 01 0 | 1 71 0 1 0 “
15 1 1 0 1 0 1 0 66 0 0 1 1 0 0 1 i
16 1 1 0 1 0 0 1 67 1 0] © i 1 0 0 0 i
17 1 1 0 1 0 0 0 68 0 0 1 0 1 1 1 i
B 11 110 o011 L 1 69 | 0| 01 1] o 1 7 0 il
19 1 1 0 0 1 i 0 70 0 0 0 1 1 1 i
20 1 0 7 i 7 1 71 0 0 0 1 1 1 0
21 1 0 1 1 ] 1 0 72 0 0 0 1 1 0 1
22 1 0 1 1 7 0 1 ~73 | O 0 0 1 1 0 0
23 i 0 7 1 i 0 0 74 0 0 0 1 0 i 1
24 1 0 7 1 0 1 1 75 0 0 0 1 0 1 0
25 1 0 1 1 0 1 0 76 0 0 0 i 0 0 1
26 1 0 1 7 0 0 1 77 0 0 0 i 0 0 0
27 1 0 1 1 0 0 0 78 0 0 0 0 1 1 1
28 i 0 1 0 1 1 i 79 0 0 0 0 | 1 1 0 i
29 il o 110713 1 0 -
30 1 0 0 1 1 1 i :
31 1 0 0 7 1 1 0 jl
2 1l o [T I - Note 1: For the configurations SIX666, SI6XB6, SI66X6, i
S 1 11 010 7717 U SI666X, SIBEXX, SIEX6X, SIEXXB, SIX66X, SIX6XE, SIXXES, |j;‘;
4 111 0JToT 710 1 ] SIBXXX, SIX6XX, SIXX6X, & SIXXX6 where X is any other i
35 1 0 0 1 0 1 0 configuration number, the missing Program Select Input in the )
36 1 0 0 1 0 0 1 above table defaults to a binary 1. i
37 1 0 0 1 0 0 0 I8
38 1 0 0 0 1 i 1
39 1 0 0 | o0 1 1 0 - !
40 0 | 1 7 7 7 7
21 0 | 1 1 i i 1 0
42 0 | 1 1 i 1 0 1
43 0 [ 1 i 1 1 0 0
44 0 | 1 1 1 0 1 1
45 0 | 1 1 7 0 1 0
46 0 | 1 1 1 0 0 1
47 0 | 1 1 i 0 0 0
48 0 1 1 0 1 1 1
49 0 | 1 1 0 i 1 0
50 0 [ 1 0 1 1 i i
1 = off (open circuit) 0 = on (grounded)
- ULN)
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Chapter 5 System Parameters Command List

19. | SOmn

Parameter: System Outputs
Range:0-6
Description: Defines the function of the two System Definable
Qutputs; configured as follows where

m = System Output 1 (SO1)

n = System Output 2 (SO2)
morn
0 Not used
1 Direction of Motor Motion

CW (+) =Output Off (Open Collector High)
CCW (-} =Output On (Sinking to Ground)

Output remains set until motion begins in reverse direction.

2 Direction of Motor Motion
CCW (-) =Output Off (Open Collector High)
CW (+) =Output On (Sinking to Ground)

Output remains set until motion begins in reverse direction.
3 Motion

Any Motion = Output On (Sinking to Ground)

No Motion = Output Off (Open collector High)

4 General Fault: Output set ON (Sinking to Ground) during any
fault condition. Fault conditions are listed as follows;

“Amplifier Fauit* *ENCODER Fauit*
“Current Overload” "ERROR finding Home"
“EEPROM Check Sum "Hit A Limit*

Error” “Motor Stalied”

5 Amp Fault: Output set on (Sinking to Ground) during
an amplifier fault.

6 Stall Fault: Output set on (Sinking to Ground) during a stall
fault. (Active only during closed loop operation, EM:1 or 2)

Note: For Fault outputs, the output will remain set until the power is cycled or a
system reset is issued.

System Parameter Display

Ex. System Qutputs

SO(mn):13 Default 00

System Output 1: set on when the motor moves CCW (-) and oft
when CW(+).

System Output 2: set on during any motor motion and is off
when stopped.

Reference: See Hardware Reference for Wiring and
Specifications regarding System Outputs (SO1 & S02).

20. | UNnn:;

Parameter: Unit Number

Range: 1 -98

Description: RS232 Device Address, used primarily for daisy-
chain operation of muitiple controis along the serial
communication link.

System Parameter Display

Unit Number
UN:01

Ex.

Defaulit 01

Reference: Operating in RS232 Serial Communication

21. | XP,

Parameter: Execute Programs from Program Select Lines
Range: 0, 1, or2

Description: Tells unit to scan the program select inputs,
PRG1, PRG2, and PRG3, and execute the program whose
Binary or BCD number pattern appears.

XP:0 Disables the scanning operation, ignoring the program
select inputs.

XP:1 Enables the scanning of the program select inputs at the
end of each program and executes the next BINARY program
number that appears. Power must be cycled or a system reset
must be issued to begin scanning operation.

XP:2 Enables the scanning of the program select inputs at the
end of each program and executes the next BCD program
number that appears. Power must be cycled or a system reset
must be issued to begin scanning operation.

PROGRAM MSB LSB
SELECT INPUTS PRG3 PRG2 PRG1
1 1 1 NO Program Executed
1 1 0 Execute Program 1
1 0 1  Execute Program 2
0 = input grounded 1 0 0  Execute Program 3
1 = open circuit 0 1 1  Execute Program 4
0 1 0  Execute Program 5
0 0 1  Execute Program 6
0 0 0 Execute Program 7

Note: While enabled(XP:1 or XP:2), the program inputs are
continually scanned until one of the following occurs;

1. The ESC key is pressed on the keypad.

2. An end of travel limit is encountered.

3. A System Input (S!1 or Si4) is activated when set for
Configuration 3: Kill Motion.

4. An RS232 "K* Kill Command is issued.

To start or resume scanning, execute one of the following;

1. Cycle the power

2. Perform a System Reset :
via Run Mode Keypad press F1-F2-9, in that order
via RS232 enter <a>ZZ, <a>=device address
via System Input (S11-Sl4) Activation when set for
Configuration 5: Warm Boot.

System Parameter Display

Ex. Ext Prog Select

XP:0 (0,1,0r2)

Default 0

Scanning Operation Off

Reference: Additonal Program Select Lines See System
Parameters: S| Command (System inputs)

851 Indexer
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E E] MOTOR SHUTDOWN: Prompts the

user to remove Holding Torque from
the Motor. Activating this command
will activate the Shutdown Output
(pins 16 and 17) on the Indexer
Connector. Typically this output wili be
wired to the “enable” input on the drive
system.

Disabie Motor? gﬂm&?&!‘f
YES=ENTR NO=ESC e

7]

Note: Once disabled, the LCD wili prompt
the user to hit the ESC Key to re-enable
motor.

SYSTEM PARAMETERS: Alter
System Parameters. Prompts the user
to Enter System Parameters to aiter
parameter values. Press ESC to return
to Run Mode.

RUN MODE
Alter Sys Params FUNCTION

10.| F1|{F2 |/ENTR]

Reference: "Operating in System
Parameters"” Sectionin Ch. 2 fordetailed
operating information in this mode.

DISPLAY SOFTWARE REVISION:
The LCD Screen displays the 851
EEPROM Software Revision and
Model Number Configuration.

RUN MODE
& OF:,EIV J-00 FUNCTION
DISPLAY

. [F1] [F ] (o]

ORIGINAL CONFIGURATION: Sets
the EEPROM to its original defauit
state as if the control were a new unit.
The buffer is cleared, all programs are
erased, and all commands are set to
their default values.

ORIGINAL CONFIG. ggmg%)ﬁ
YES=ENTR NO=ESC UNCTIO!

12 Fi||F2 || 1]

ZERO POSITION: Resets the current
position to zero. All absolute moves
are now referenced from this point.

'SET POSITION TO F;gm é"%ﬁ
? =
ZERO ? YES=ENTR SNoTio!

13 Fi|[F2][ 3 |

TRANSMIT RS232 STRING: Tests
RS232 Serial Communication setup by
sending an ASCII string from the
controi to a Host Device connected to
the RECEIVE, TRANSMIT, and
GROUND terminais on the RS232
Port. The transmitted string contains
the EEPROM software revision and the
Model Number Configuration for your
851.

ex. 851 REV 1.00 Model 1_(Sent to
host)

Sending a String ‘;3:(%%35
over RS232 DISPLAY

14.{F1 || F2 || 8 | RESTORE DEFAULT VALUES:

Restores all EDIT MODE and SYSTEM
PARAMETER commands to their
defauit values except for the System
Parameter Model Number command.
This function does not modify or erase
any programs.

Restore Defaults RUN MODE
Yes=ENTR No=ESC FUNCTION
DISPLAY

15.[F1 |[F2 |[9 |

16 ESC| & | — |

1759 & [=]

SYSTEM RESET: (Software Warm
Boot) resets the 851 Software, clearing
the buffer, and resetting the control to
its power up state (equivalent to cycling
power). The reset cycie will disable the
controller for approximately 5 seconds
before entering Run Mode. (Programs
and Parameter Settings are NOT
erased )

Reset System ? ':ld:g_?gﬁ
Yes=ENTR No=ESC DISPLAY

JOG EXTEND: Simultaneously
pressing both keys jogs the motor in
the CW (+) direction at a velocity
determined by the JV System
Parameters Command. When the keys
are released, motion stops. The
cylinder position will be shown on the
LCD display at all times.

+XXX . Xxxx 000 00 RUN MODE
11 1111 111 100 FUNCTION
DISPLAY

JOG RETRACT: Simultaneously
pressing both keys jogs the motor in
the CCW (-) direction at a velocity
determined by the JV System
Parameters Command. When the keys
are released, motion stops. The
cylinder position will be shown on the
LCD display at all times.

+xxx . xxxx 000 00 RUN MODE
11 1111 111 100 FUNCTION
DISPLAY

Reference: Setting Jog Velocity or Jog Acceleration
See System Parameters:JV (Jog Velocity) &
JA (Jog Acceleration) Commands

17

I
N
ANy




Chapter 4 Edit Mode Command List

A - AG . Acceleration - i

220 "DAC  Distance Absolute: P
3. . DC" DistancetoaChange . =
‘4. DE: - Deceleration =~ ...

8.~ Dbv. - Distance Incremental -

6. EL Endloop . i

7. 'EN: _ EndProgram - ' .- R
8. GH  GoHome ol el
+ 9.0 GO . GO(execute a move profile) L
100 GO(n). Gooninput
AL URS - IF-Then - ¢

120 P boop :

13, . MC Move Continuous .

14.:° OT+ - Output Set. :

15 RN RunProgram = . .

16.-. 8T Stoponinput .. .
17.:-TD - TimeDelay . .-

18: UV User Variable

19.. VE . Velocity B

20, WT . Waiton'Input

21 ZP Zero Position. -

1. | ACnn.nn

Command: Acceleration

Range: .05 sec to 15 sec

Syntax: F2 1

Description: Ramp time corresponding to any change of
velocity from a lower speed to a higher speed. Once specified
it is used in all subsequent moves until it is re-specified.
(Default is .3 seconds)

EX. AC.05 DE.1 VE50 DA3 GO

For an absolute move profile of 3 distance units, ramp up to

50% max speed in .05 seconds.
Acceleration s P [
Velocity
(%) | |
| |
.1sec
—

0.35 sec
1 3 Distance Units

2. | DA(+-)nnn.nnnn

Command: Distance Absolute
Range: (+/-) 0000000 to 9999999 step counts (MN = 0)

(+/-) 000.0000 to 999.9999 user units (MN = 1)

(+/~) 000.0000 to 999.9999 inch/cm (MN = xo)
Syntax: F11
Description: Sets position profiles to absolute. All move
distances are referenced to/from absolute zero. Distance units

are determined by the Model Number(MN) setting in System .
Parameters. Distance to a change .
i |
Distance Absolute 50 '
Velocity Velocity Il

(%) (%)
|
10 I
l
0 1 2 3 4 5 0 Tt 2 3
Distance Units Distance Units

Ex.  AC.1 DE.1 VE50 DA3 GO DA5 GO VE100 DAQ GO

Move to absolute position 3 inches at 50% speed, stop.
Move to absolute position 5 inches at 50% speed, stop.
Move to absolute position 0 inches at 100% speed, stop.

3.

DC(+/-)nnn.nnnn

Command: Distance to a Change
Range: (+/-) 0000000 to 9999999 step counts (MN = 0)

(+/-) 000.0000 to 999.9999 user units (MN = 1)

(+/-) 000.0000 to 999.9999 inch/cm (MN = XXX)
Syntax: F13
Description: Defines a distance at which a change(in velocity or
acceleration) or command insertion(turning on an output)
occurs within a move profile. Distance units are determined by
the Model Number(MN) setting in System Parameters.

Note 1: The DC command cannot be issued prior to the DA or DI command.
Note 2: A maximum of 20 DC commands may be inserted within a move profile.
Note 3: The DC command is specified in absolute or incremental units depending
on the initial move specification (DA or Di). When used as incremental, DC is
always specified as a positive number,

EX.1 AC.05 DE.O5 VE10 DA4 DC1 OT10000 DC2 OT01000
DC3 OT00100 GO

While moving to an absolute position of 4 units tur on output 1
at 1 unit, output 2 at 2 units and output 3 at 3 units.

EX.2 AC.05 DE.O9 VE100 DA6 DC3 VE50 GO
Move to absolute position 6 units with a starting speed of

100%. At 3 units, reduce speed to 50% (change on Fly) and
complete move.

Distance to a change
.05 .09 .09
N 1 | =
100-| }— Ao e
Velocity
o | I\ |
50-{ [} |
I | I
0- [ ] |
0 1 2 3 4 5 6
Distance Units

EX.3 AC.05DE.15 VE50 Di4 DC3 VE10 GO

At a starting speed of 50%, begin moving an incremental
distance of 4 units. After 3 units, ramp down to 10% speed and
continue until the final position is reached.

18
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| C. Basic Wiring to Operate Your Control

Figures 1-4 indicate the necessary interface wiring to operate
your 851 Indexer.

Fig. 1 System Block Diagram 851 Indexer

Drive

I
]
Example shows motor mounted to Indexer Cabie

a linear slide table

— Motor I

EEOT
HOME l
REOT

L}

T
Optional Encoder Feedback — :

Sensors o TTTTTTTITTTT T :]

Fig. 2 Input Power and Indexer (to drive) Connections

851 Indexer
AC Power

3 conductor, 6 ft. AC line cord

Indexer Cabie Pinout (both ends)

Pin Color  Function

1 Red Step Output +
14 Black  Step Output -
. 2 Green Direction Output +
K Male 15 White Direction Output -
H25 PinD —> 16 Blue Shutdown Output +
g& Connector 17 Brown Shutdown Output -
9  Yellow Fault Input +
21 - Orange Fault Input -

5 - Shield

Note: Based on drive connection requirements, it may be necessary to cut the Indexer Cable or make a custom cable. In each
case, the shield connection(pin 5) should be terminated at one end ONLY.

Male
25PinD §
Connector

Fig. 3 Encoder Option Wiring Fig. 4 Home and End of Travel Position Sensors
J2
s '@ Ch Z+ (Yellow) aND
Ch Z- (Orange) Home
e ® HOME J N.O./N.C.
RN EEOT Switch %N. c
7|9 REOT End of travel .°CA‘I)N c
%0 End of travel
AR
N . Note: If no end of travel position sensors are used,
2|8 Color code shown is for IDC Encoders inputs, REOT (+) and EEOT(-) must be jumpered
B9 1o Ground (GND).
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Chapter 6 Hardware Reference

" Inputs

Fig. 5a Low Level Inputs: Program Select Lines
and User Programmabie Inputs

43 J3
S o N
20! S | 20| ®
S ®
S ; S Program salect inputs
® " Recommended S
- |
15O PRG1 —— NO . 18] © FERSL pnm
T NI :
1) © RN 15| © HE%, | s""b"
— PRG3 ~__ NO —_
" ® PRG3 NO_ | © FPRES | PRGS =
fnad Set bit pattemn
13{ Nt NO e
IN2 —_ NO Use a strobe swilch with the external
121 G o program selact lines 1o allow for
simultaneous activation of inputs.
(e

input activation via pushbutton
or contact closure

Fig. 6b High Level Inputs: System Inputs
Sinking Configuration Input: Activation via External
"Sinking"” Device

851 Activation using External output device
externai supply A ——
i +DC supply
™ 9 (1030 vOC

S+ DC supply

: N S
»l‘/ SEW si- Sinking 3’
Y = )
Intemal Diagram _—

12 mA max)

Single input example

Note: Above inputs can be interfaced to a device such as a PLC or PC Qutput
Card with a sinking output capable of sinking 20mA per input at 12 VDC
configuration below.

Fi g . 5 b Pull-up Resistor to
11-16 VDC »
recommend:
851 but not required Extemal output device
Input activation via . Internal OC supp!
mtemal supply external sinking device ! {11-16V DC) .
? Pins Sinking Sinking
{19-12) input output
M N\ \
D
internal opto circuit Pins oC
(20, 1) GND GND .
; \Y \Y ‘g

v T T

Single input example

Fig. 6¢c High Level Inputs: System Inputs
Sinking Configuration Input: Activation via Externail
"Sinking" Device

Puil-up Resistor to 11-

851 16VDC recommended
1 " but not required

Activation using
851 internai supply

External output device

)“% .. st | E
® s
internal diagram
e &% [ oo ano
S S

Single input example

4

Fig. 6a High Level Inputs: System Inputs
Electrical “Sinking" Configuration: Activation via
Pushbutton/Contact Closure

851

3
5
o
[N
=

sl 18
:l\l\/i 43 ® Slt- k. O"Le
a2 Si2+
S
=142 PED e
40 SI3+
R S
-V ®| g ise 4 =
w| g S Co
YL s S [ T
L~
Intermnal diagram :

Fig. 6d High Level Inputs: System Inputs
Sourcing Configuration: DC Voltage Activation

i DC sourcing

) Sl+ o

: : {10030 VDC
& {?’W' N o DC sUpply 2 4mA max)

- S —0  © o

Single input example

851 Indexer




Outputs

7

Fig. 7a Low Level Outputs: User Programmable,
System, and Dedicated Outputs
J3

OuUT1
QouT2
QuUT3
SO-1
80-2
HOouUT
LOUT
M COM

Sinking outputs
" Any of the 851 low level outputs can be used in
either of the wiring configurations shown below

GND

© | |oeooo000)

Fig. 8 High Level Outputs: Relays 1 & 2

PLC
externat VO device

Wiring examples | intemal supply
[
851 k j —
|
P _ ;

Internal Diagram g 1 com2 s":rlfg‘ﬁ - N s
: S S
- o

o 2—a 34 ® NO2 GND ® .
elay2 & ... : e
coil 3 com [ V
? i
‘ S —
| 2ol . o AC orDC
LC*)_aT NO1 i avers supply
—. e N Load } )
Relay1 =& ... .___: - -
coil & B R
! NC = Normally closed contact
NO = Normally open contact
COM = Contact common
i
! Note:
Inductive Loads are not supported
by the output Relay Contacts.

Fig. 7b Low Level Outputs

Fig. 9 RS232 Communication Interface:

g1 A Single Device
internal Sinking an — % . _
12V supply extemal load circuit | L[] DC | rf\ RS-232 Host Devies
[¢] relay ; .
; Pins 2 Sinking 7_‘: a col xm 9 u b TX | 2| Transmit Data
(114 output | el BX (Recaive) {Rocone} | x| 3| Receie Dam
’ \Y © ° DC supply GND GND |7 Ground
i ’/ under 30V DC i
SN = 7 ——{RTS | 4| Requestto Send
- \ Pins | $——cs |5 CeartoSend
0. 1 N RS-232 Mandshaking is not supported by the [ |
| 0. ® GND O 851 indexer. With sogmeso esopackagyes . DSR | & 5 Data Set Ready
Iintemal :'{ i th my '33;‘?" pc:ervica al port 1 ’
. ines er on the 'S dax sen. H
diagram m"ooul"gterge nost into thinking that po J I DCD 18 | Camer Detect
handshaking is taking piace. | #—— DTR {20/ Data Terminal Reacy
-
L —— Ri {22! Ringindicate
Singte output example ; i
L Stantard RS-232 Pinout
. (25 Pin D Connector)
Serial RS-232 communication link
Fig. 7c Low Level Outputs Fig. 10 RS232 Communication Interface:
851 Extemal device with sinking input Daisy Chaining Multiple Devices
s Interfaced to : intemal -
. sinking input | DC supply
Intenat ! I * 851 8s1 851
12V supply : ’ Unit 1 Unit 2 Unit3
]
Pins Sinking Sinking M RX_GND TX RAX_GND _TX BX GND_TX,
* (114) output input I
/ M Y
7 oA Host |
TN AS-232 | GND
Pins e
! (20.1) GND GND
Intemal : l ® ® > Up to 98 controls may be gaisychained together
- Handshaking lines on the host gevice shouid

|
' PLC, YO card, etc.

Single output example

be jumpered in accordance with the single
device hookup shown in Figure 9.

39

-

N




Chapter 6 Hardware Reference

| D. Specifications

1. Performance

Position
Range:

Resolution

Step Accuracy

Positioning
Velocity

Range

Resolution
Accuracy/
Repeatability
Accel/Decel
Range:

Model 0 +/- 0-9999999 step counts
Model 1 +/- 0-999.9999 user units
25000, 5000 PPR

+/- 0 counts from preset total
Absolute or Incremental Coordinates

50 RPS @ MR: 25000

80 RPS @ MR: 5000

1000 increments (0.0 - 100.0)
+/- .02% of max frequency

.05-15 sec.

2. Power Input

Input Power:

95 to 132 VAC at 50/60 Hz., 3.0 amps max.

3. Indexer Connections

Fault Input
Operation

Rating

Indexer
Connector

Fauit +/-

Sinking input{4.7KQ pullup to 5vdc)
TTL, Level Sensitive, Active Low (default)
Low Signal <.8 VDC, High >3.5, +/- 60ma

Fault+ (9)
Fault- {21)

Fault Input: when activated will disable(and
prevent) the 851 from executing any
operations. Typically wired to motor/drive
system fault output. Active state is set by the
SF Command in system parameters.

Step, Direction, and Shutdown Outputs

Operation
Rating

Indexer
Connector

Step +/-

Direction +/-

Shutdown +/-

Differential line driver output
TTL, Level Sensitive, Active High (defauit)
Low Signai <.8 VDC, High >3.5, +/- 60ma

Step+ (1) Direction+ (2) Shutdown+ (16)
Step- (14) Direction- (15) Shutdown- (17)

Step Output: TTL level pulse output sent to
the drive system to control motor position
and speed by varying the step count and
frequency. The puise output is determined
by Motor Resolution, Model Number and
move profile settings.

Step Output Motor/Drive Pulse
Erequency Resolution Width
1.25MHz 25000 .375us
396,625Hz 5000 1.25us

Direction Output: set low(sinking to ground)
when the motor/drive is commanded to move
in the CW (+) direction and high, when in the
CCW (-) direction. ’

Shutdown Output: set(sinking to ground)
when “motor shutdown" is activated via the
keypad or system input. Typically wired to
the "motor enable” input on the drive system.
Active state is set by the SF Command in
system parameters.

4. Inputs

High Level Inputs

Operation:

Power
Requirement:

Connector J1:

Input Functions
SI1-Si4

Optically isolated Sinking or Sourcing Inputs
DC Voltage Activation

VDC 10to 30 VDC at 44 ma max

SH+ (44), SI2+ (42), SI3+ (40), Sl4+ (38)
SI1- (43), SI2- (41), SI3- (39), Sl4- (37)

System Inputs: defined by the S| Command
in System Parameters ailowing for remote
functional control of the unit. The inputs can
be defined to execute the following;

* Jog Extend

* Jog Retract

Kill Motion(Terminate Program)

Disable Keypad

Warm Boot—System Reset

Additional Program Select Lines

(BCD or Binary)

Motor Shutdown

* Additional User Programmable inputs (IN)
¢ Interrupt (Jump to Program 98)

Low Level Inputs

Operation;
Rating:

Connector J3:

HOME:

EECT, REOT:

PRG1-PRG3:

IN1 & IN2:

Optically isolated sinking inputs
Draws 20 ma at 12VDC (10-16VDC isolated
voltage range)

HOME(19),
EEOT (18),
REOT (17),

PRG1(16), IN1(13)
PRG2(15), IN2(12)
PRG3(14)

Home Limit: used to terminate the home
routine cycle initiated by the GH (Go Home)
Edit Mode Command executed in a program.
The input can be configured for normally
open or normally closed position sensors by
the System Parameters HA (Home
Algorithm) Command.

CW (+) and CCW (-) End of Travel: optional,
normailly closed end of travel position sensor
inputs for overtravel protection. If a
connection is broken, motion will come to an
immediate stop and a fault condition will
exist. If end of travel limits are not used,
EEOT and REOT must be jumpered to
ground (GND)

Program Select Lines: allow for program
selection through external 1/O via matching
Binary or BCD patterns. Scanning of the
inputs is activated by the System Parameters
XP command.

User Programmabie Inputs: defined within a
program by the Edit Mode Commands WT,
IF, GO(n), and ST(n) to allow program
interaction with external /O logic.

All inputs must be stable for a minimum of 10ms to be

recognized.
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5. Outputs
Relay Outputs

Operation:

Contact Ratings:

Connector J1:

Relay 1 & 2:

SPDT normally open/normally closed
contacts

2 amps at 30 VDC resistive

2 amps at 125 VAC resistive

COM2 (36), COM?1 (33)
NC2 (35), NC1 (32)
NO2 (34), NO1 (31)

User Programmable Output Relays:
activated within a program by the Edit Mode
Command OT (Qutput). Once activated, a
relay will remain set until it is changed with
another output command, a software reset is
issued, or power is cycled.

Low Level Outputs

Operation:

Ratings:

Connector J3:

Output Function
OUT1-0OUT3:

SO1 & S02:

HOUT:

LOUT:

MCOM:

Optically Isolated NPN Open Collector
Sinking outputs

ON Sinking to ground, 250 ma at 1.5VDC
OFF Open circuit high, 2ma at 12VDC

OUT1 (11), SO-1 (8), HOUT (6)
OUT2 (10), SO-2 (7), LOUT (5)
OUT3 (9), MCOM (4)

User Programmable Outputs: activated
within a program by the Edit Mode Command
OT (Output). Once Activated (sinking to
ground), an output will remain set until it is
changed with another output command, a
software reset is issued, or power is cycled.

System Qutputs: defined by the SO
Command in System Parameters, providing
an output signal to an external device when
pre-defined function states exist within the
851 control system. The following are the
predefined states;

¢ Direction of Motor Motion

(RTR(-)=On, EXT(+)=0ff)

Direction of Motor Motion

(EXT(+)=0n, RTR(-)=0ff)

At Motion (Any Motion=0n, No Motion=0ff)
Generat Fault (Any Fault=On, No Fault=0ff)
AMP Fault (Amp Fault=On, No Fault=0ff)
Stall Fauit (Stall Fault=0n, No Fault=0ff)

Home Output: set (sinking to ground) when
the homing routine has successfully been
completed. The output will remain set until
the next move is initiated.

Limit Output: set (sinking to ground) when an
end of travel limit input (EEOT or REQT) is
broken. Output remains set until motion
begins in the opposite direction or a system
reset is issued.

Move complete: set (sinking to ground) when
a move (initiated by a GO Command) within
a program is successfully completed. The
output will remain set untif a new move
begins.

6. Logic Power Supply (Isolated)
Rating: 12 VDC unregulated at 500 ma
250 ma available to power external devices

Connector J3: GND(22), PWR(21)

7. Encoder (Option)

Power Available: 5 VDC, 200ma

Compatible Input: Incremental A, B, and Z channels, dual
channel quadrature, single ended or
differential line driver, open collector TTL
compatible

Resolution: 500 lines with quadrature(2000PPR)

Input Frequency: 100 khz pre-quadrature

Connector J2:  CHZ+(30), CHB+(28), CHA+(26), 5V (24)
CHZ- (29), CHB- (27), CHA- (25), GND(23)

8. Communications

Operational: Serial RS232 Communication

RS232C Setup: 9600 baud, 8 data bits, no parity, 1 stop bit
Three wire implementation (no
handshaking).

Connector J3:  TX (3), RX (2), GND(1)

9. Software/Programming

Memory: 8K Non-Volatile EEPROM
(7.5K available for programming)

Programs: Up to 98 Motion Programs
Up 1o 1000 Characters per program
(not to exceed 7.5K of total available
program memory)

Command

Format: 2 character upper-case ASCI!

Program Entry:  Keypad or RS232 Seriat Interface
Prog. Execution: Keypad, RS232, or External I/0 Interface

10. Enviromental Specifications

Temperature
Operating: 32Fto122F (0to 50 C)
Storage: -40to 185 F (-40 to 85 C)
Humidity: 0 - 95 % Non Condensing
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Chapter 7 Operating with RS232 Serial Communication

| B. Setting Up RS232 Communications: 3 Steps |

RS232 Serial Interface

1. CONNECT the 851 RS232 Port to the Host Device Serial
Port per the following diagram;

o, ¢
__ T

Serial RS232 Communication Link

- RS-232 Hest Device
TX (Transmit] ransmit
3 ) u Dl = | 2| Transmit Data
RX (Recei Receive]
2le Recove) { ve) RX | 3 | Receive Data
GND
e GND | 7 | Ground
f RTS | 4 | Requestto Send
‘ CTS | 5| Clearto Send
RS-232 Handshaking is not supported by the
851 Indexer. With some solmare packages DSR | 6 | Data Set Ready
:( et the met:ost‘ daevice serial
ines together on 'S sarial port .
10 “fool” the host into thinking that [ [-— DCD | 8 | Carmier Detect
Randshaking is takdng place. | $—— DR |20/ Data Teminai Reacy
L L—— Al (22| Ring Indicate

i
— Standard RS-232 Pinout
(25 Pin D Connector)

Serial RS-232 communication {ink

2. SETUP the Serial Communication Port on the Host Device

A. Summary: RS232 Programming for 9600 baud, 8 data bits, no parity, and 1 stop bit.

The RS232 port allows the 851 Indexer to communicate to a 3. TEST the communication link between the 851 (in RUN
host device (such as a Computer or PLC) via a 3 wire Serial MODE) and the Host Device (acting as a dumb terminal). This
Interface to UPLOAD, DOWNLOAD, & EXECUTE Programs, is done by sending a command string from the control to the
Parameters, and Functional Operations. host with the following keypad entry;
Four ASCIHl Command Sets are supported by the 851 and are Enter on Keypad Your 851 LCD Display will read
available to any host device supporting R5232 Serial - -
Communication. These commands provide RS232 E"E E‘ Sendmgsazs:;nng
Communication support and denote program and parameter over 2
information .
The Command Sets are as follows; Thue dH°St Device Screen 851 REV1.00 MODEL 1
RS232: Edit Mode Commands will display tge. EEPROM  MODEL

Used to Create & Edit Programs transmitted String REVISION  NUMBER
RS232: System Parameter Commands Note: If no character string appears on your host device review steps 1 and 2.

. Used o Configure Parameter Functions Typically the receive(Rx) and transmit(Tx) lines need to be reversed.

RS232: Operational Command Set

Used to upload & downioad programs and initiate

software control functions.
All 851 commands used in the RS232 Command Sets are
upper case ASCII characters of the form:

<a> ASCII nnn <sp>
[device address] [command] [parameters] [delimiter]
<a> device address is the unit number of the control from 1 to
99. The 851 assumes a default address
of 1if no address is entered. -

ASCIl command is two upper-case ASCI| letters (A-Z)
denoting an 851 Command function.

nnn parameters are optional command specific numbers
<sp> delimiter is a SPACE, CARRIAGE RETURN and/or
LINE FEED.

HE ]
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Sending Commands from the HOST to the Example 2: DOWNLOAD SYSTEM PARAMETERS from the
e Control host device to the 851. Configure your indexer
’? (Unit 2) for a motor resolution of 5000 and set the
A Jog Velocity to 25% speed. Enter the following
string;

e After establishing communications you are now ready to
downioad commands from the Host Device using the three
RS232 Command Sets defined earlier. Each RS232 Command
sent over the serial port will be read on the RUN MODE
display as follows;

2MR5000 2Jv25

RS232 Daisy Chain Operation

Run Mode Display
When multiple units are daisy chained along the serial link, two
RS232 PROCESSING System Parameter Commands must be set to insure proper
XXXX RS232 Operation.
where xxxx is the Command received by the 851. Unit Number (UNnn): must be used to define the device
address for each control along the daisy
*Pressing the ESC key on the 851 during RS232 Processing chain where nn is a number from1 to 99.
will abort the operation. The program or command being (default address = 1)
downloaded will be lost.
ECHO (ECn): must be turned ON (n=1) to aliow
controls along the serial link to retransmit
Programming Examples (echo) the received characters to the
next device on the RS232 daisy chain.
Example 1: DOWNLOAD A PROGRAM from the RS232 port (default = 1)

into Program Number 13 on Device 1 denoting an
absolute move of 5 distance units at 70% speed.
With the Host Device in Dumb Terminal Mode

Communication Interface: Daisychaining

enter the following command string; Multiple Devices
1DL13 AC.05 DE.09 VE70 DA5 GO EN 851 851 ast
Unit 1 Unit2 Unit3
NOTE: A DELIMITER must seperate each command. m e e
Command Description What your 851 . ;
Entered Via Display will read S I
Host Device | eest | eno . ’
| Device ax '
RUN MODE +000.0000 000 00 )
Default Display 11 1111 111 100 0B TR may e s osener
Handshaking lines on the host device should
When no commands are being processed, the 851 will revert Gouica hookl Showr. an 4 prévious page.

to its RUN MODE default display.

1DL13 To Device 1, begin RS232 PROCESSING
Downloading Program 13 { 1DL13

AC.05 Load a move acceleration| RS232 PROCESSING

of .05 seconds AC.05

DE.09 Load a move deceleration| RS232 PROCESSING
of .03 seconds DE.09

VE70 Load a move velocity RS232 PROCESSING
of 70% speed VE70 .

DAS Load an absolute move | RS232 PROCESSING
ot 5 distance units DAS

GO Load a move GO RS232 PROCESSING
Command GO

EN End Program String 13 | RS232 PROCESSING
Save Program saving program13

To confirm the Downioad has been successful, Upload the
contents of Program 13 to the host screen by entering 1UL13.

AC.05 DE.09 VE70 DA5 GO
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Chapter 7 Operating with RS232 Serial Communication

r C. Software Command List |

l 3. RS232: OPERATIONAL COMMAND LIST

[ 1. RS232: EDIT MODE COMMAND LIST |

Commands previously defined by the Edit Mode which are
utilized in the RS232 Mode to create the programs to
Download. The Edit Mode commands are entered through a
command string (& program) which MUST be preceded by the
Download Command (DL & DR) from the BS232 Operational
Command Set and ended with the EN Command to SAVE the
string. A delimiter should follow every command entered and a
Device Address should be affixed to the download command

ONLY.

ACnn<sp>
DAnnn.nnn<sp>
DCnnn.nnn<sp>

DEnn<sp> Deceleration
Dinnn.nnn<sp> Distance incremental
EL<sp> End Loop

EN<sp> End Program
GH(+/-)nn<sp> Go Home

GO<sp> GO (execute a move profile)
GO(n)<sp> Go on Input
IFnnnn<sp> IF-Then

LPnn<sp> Loop

MCn<sp> Move Continuous
OTnnnrr<sp> Output Set
RNnn<sp> Run Program
STn<sp> Stop on Input
TDnnnnn.Nn<sp> Time Delay
_UV_###t<sp>” User Variable
VEnnn<sp> Velocity
WTnnnn<sp> Wait on Input
ZP<sp> Zero Position

Acceleration
Distance Absolute

Distance to a Change

*Must include underline space bar when downicading

### = 3 character user prompt

2. RS232: SYST EM PARAMETERS COMMAND

LIST

Commands previously defined in System Parameters which
can be used in the R8232 Mode to configure the 851 system
functions. Each command must be preceded by the device
address and followed by a delimiter. Commands are

automatically saved upon 851 reception.

Commands utilized only in RS232 Mode which provide
Program and "Real-Time" Operationat Control of the 851 via
the Host Device. Each Command must be preceded by a

device address and followed by a delimiter.

<a>DLnn<sp>
<a>DRnn<sp>
<a>ERnn<sp>
<a>K<sp>
<a>0C<sp>
<a>RNnn<sp>
<a>8S<sp>
<a>SR<sp>
<a>TD<sp>
<a>Tl<sp>
<a>TO<sp>
<a>TP<sp>
<a>ULnn<sp>
<a>ZP<sp>
<a>ZZ<sp>

DOWNLOAD PROGRAM
DOWNLOAD PROGRAM TO RAM
ERASE PROGRAM

KILL PROGRAM

ORIGINAL CONFIGURATION
RUN PROGRAM

STOP PROGRAM (Controlled Decel)
SOFTWARE REVISION

TELL DISTANCE

TELL INPUTS

TELL OUTPUTS

TELL PARAMETERS

UPLOAD PROGRAM

ZERO POSITION

SYSTEM RESET

Definitions (Operational Command List) |

<a>DLnn<sp>

<a>DRnn<sp>

DOWNLOAD: load a program from the host
device to the 851 EEPROM Memory, where nn
is program number 1 - 98.

The DL Command initializes the beginning of a
program string made up of Edit Mode
Commands. To complete a program string, it
MUST end with an EN command to be SAVED
by the 851.

The DL command will not be saved with the
contents of the program in the control. it is only
a pointer to identify where the program is to be
stored.

The Edit Mode Commands between the DL
and the EN commands do not require a device
address.

DOWNLOAD TO RAM (Memory): load a
program from the host device to the 851 RAM
Memory where nn is program number

1-98.

The DR Command initializes the beginning of
a program string made up of Edit Mode

<a>MNnnn<sp> Model Number .
<a>CSn<sp> Coordinate System Commands. To complete a program string, it
<a>DPn<sp> Display Mode MUST end with an EN command.
<a>ECn<sp> Echo on/off R8232 The programs downloaded with the DR
<a>EM<sp> Encoder Mode command wiil NOT be saved when power is
<a>FE<sp> Following Error removed from the control.

<a>HAnnn<sp> Home Algorithm The Edit Mode Commands between the DR~ *
<a>HOnnn.nnn<sp>  Home Offset and the EN commands do not require a device
<a>JAnn<sp> Jog Acceleration address.

<a>JVnn<sp> Jog Velocity

<a>MRnnnnn<sp> Motor Resolution The DR command is typically used in applications
<a>MUn<sp> Metric Units where the 851 is operated exclusively through
<a>PUnn<sp> Power Up Mode RS232 via a Host Device which is constantly
<a>RAnnnnn<sp> Ratio Variabie A downioading NEW programs to the control.
<a>RBnnnn<sp> Ratio Variable B

<a>SDnn<sp> S8TOP, Decel Rate This reduces the number of times the EEPROM is
<a>SFnn<sp> Shutdown/Fauit Polarity “written* to which increases its usable life.
<a>SInnnn<sp> System Inputs

<a>8S0nn<sp> System Outputs

<a>UNnn<sp> Unit Number (Device Address)

<a>XPn<sp> External Program Select

851 Indexer



<a>ERnn<sp>

<a>K<sp>

<a>0C<sp>

<a>RNnn<sp>

<a>S<sp>

<a>SR<sp>

<a>TD<sp>

<a>Tlesp>

<a>TO<sp>

ERASE PROGRAM: erase the desired
program, where nn is program number 1 - 98.

KILL PROGRAM: Emergency Stop, Terminate
Program Execution. Immediately stops any
motion, operational function, or scanning of the
program select inputs currently being
executed.

ORIGINAL CONFIGURATION: Resets the
EEPROM to its original default state as if the
control were a new unit. The buffer is cleared,
all programs are erased and all commands are
set to their default values.

RUN PROGRAM: Run the desired program,
where nn is program number 1 - 98.

STOP PROGRAM: Stops any motion,
operational function, or scanning of the
program select inputs currently being
executed. If a move is in progress, it will ramp
down (Controlled Decel) at a rate determined
by the System Parameter SD (Stop Decel
Time) Command.

SOFTWARE REVISION: uploads the 851
EEPROM software revision level to the host
device display screen. The following
characters shouid appear on the host screen;

851 REV 1.00 MODEL 1
E—
EEPROM  MODEL

REVISION NUMBER

TELL DISTANCE: Uploads the present motor
position from the 851 to the Host Device.

Ex. 1TD
(+)000.0000

TELL INPUTS: Uploads present status of all
Logic Inputs on the 851. Status will be a 0 or 1
where O=input Activated and 1=Input Not
Activated.

111 111

(all inputs inactive}

N W
COC =00
ocroc oww

oaq wa
TELL OUTPUTS: Uploaé:s present status of all
Logic Outputs on the 851. Status wilibe a 0 or
1 where 0=Output On (Sinking to Ground) and
1=0utput Off (Open Circuit High)

Ex. 1TO
000 00 00 000 {all outputs off)
[T 1T -TT TTIT
rFANM TN T S
E8E %% 58 383
000 ©® Iaz
oo

<a>TP<sp>

<a>ULnn<sp>

<a>ZP<sp>

<a>ZZ<sp>

TELL PARAMETERS: Uploads all System
Parameters and their current values from the
851 to the host device.

Ex. 1TP —_—
MN102 MUO
Cso PUOO
DP1 RA1 Complete list
EC1 RB1 of Parameters
EMO SDA and their
FE25000 SF10 current values
HAO10 S18800 sent to host
HO+000.0000 SO00 display screen.
JA.1 UNO1
JV10 XPO
MR25000 —

UPLOAD: load a program from the 851 to the
host device, where nn is program number 1 -
99. An asterisk (*) is the response if the
program is blank. The final ASC!l characters
sent following the program are a carriage
return and a line feed.

ZERO POSITION: Sets the current cylinder
position to zero (+000.0000).

SYSTEM RESET: resets the 851 Software
(Warm-boot), clearing the RAM Memory
(including fault states) and resetting the control
to its power up state (equivalent to cycling
power). The reset cycle will disable the
controller for approximately 5 seconds before
entering RUN MODE. (Programs and
Parameter settings are NOT erased)

45

]



Chapter 8 Appendices

_‘Appendix A: Conﬁguring‘fthe 851'to.a.B7002.
‘Drive: -~

Appendle
- Drive »

3 COnfiguring the*851‘to an. 85101

The 851 Indexer can be set up to interface with the IDC B7002
Brushless Servo Drive used to control NB, RB, and TB Series
Electric Cylinders. The following information provides the basic
software setup and hardware wiring to interface the two units.

Software Setup

The listings below show the System Parameter Settings for the
851 and DPM(Digital Personality Module) settings for the B7002
which are needed to ensure proper operation.

851: Parameters B7002: DPM Settings
MN:xxx (see chart beiow) BLKTYPE =2

MR:5000 ENC.OUT =500
SF:11 GEARING =1
PULSEGEAR = 1

PULSES.IN = 5000
PULSES.OUT = 2000
STEPDIR =1

851: Parameters

The 851 Indexer is set up to directly interface to the IDC 85101.

Step Motor Drive used to control NS, RS, and TS Series
Electric Cylinders. The following information provides the basic
software setup and hardware wiring to interface the two units.

Software Setup

The listing below shows the System Parameter Settings for the
851 and the switch settings for the S5101 which are needed to
ensure proper operation.

S§5101 Settings(Set by Dipswitch)

MN:xxx  (see chart below) . Set Motor Resolution of 25000

EM:0 (1 or 2 if encoder used) Sw2-1 OFF
FE:25000 (if encoder used) SW2-2 OFF
MR:25000 Sw2-3 OFF
SF:10 SW2-4 OFF

Cylinder Model Numbers - MN:xxx
where xxx can be any of the 3 or 4 digit numbers below

NB and RB Series 1B Series
102 105 108 101 104 106
152 155 158 151 154 156

—_— —_— = 201 204 206
— 255 258 1001 1004 1006
992 995 998 981 994 996

Cylinder Model Numbers - MN:xxx
where xx¢ can be any of the 3 or 4 digit numbers below

NS and RS Series TS Series
102 105 108 101 104 106
152 155 158 151 154 156

202 205 208 201 204 206
— 255 258 1001 1004 1006
352 355 358 991 994 996

992 995 998

— 1205 1208

Hardware Wiring

The connections below show the basic interface wiring between
the 851 and the B7002 Drive/Cylinder System. The indexer
cable shipped with the 851 must be cut or extended(at the drive
end) to allow connections to the B7002.

851 Indexer Cable - Cut end

A

[—M_amE 25PinD |

Female Connector l

851 Indexer Cable - Extended

in D Male

éi:nector : l_ _}
851 Indexer l--—37002 Drive N
Connector: Indexer(to drive) | Connector: J32(on DPM)I

Pin#  Label ColorCode | Pin# Label
1 Step+ Red | 1 Step+ |
14 Step- Black I 2 Step- |

2 Dir+ Green 3 Dir+

15 Dir- White : 4 Dir- :
| Connector: J22 |
16 Shutdown+ Blue | 4 Enable |
17 Shutdown- Brown l 9 Common |
| Connector: J23 |
9 Fault IN+ Yeliow | 1 Fauit Out |
21 Fault IN- Orange |_6_ _ _Ci)r_rm'xgﬂ |

An altemate wiring configuration for the B7002 to the 851 is to wire Fauit 0, 1, & 2
(Pins 6, 7, & 8 on J22: B7002) to Fault+ (Pin 9: 851) and Common(pin 9 on J22:
B7002) to Fault-(Pin 21: 851)

Hardware Wiring

The connections below show the basic interface wiring between
the 851 and the S5101 Drive/Cylinder System. For ease of
installation, the indexer cable shipped with the 851 is designed
to plug directly into the mating indexer connector on the S5101.

851 indexer Cable

25 Pin D Male

25 Pin D Male
i Connector

Connector

851 Indexer

Connector: Indexer(to drive) | Connector: indexer |

Pin# Label Color Code | Pln# Label I
1 Step+ Red Step+

14 Step- Black l 14 Step- I
2 Dir+ Green | 2 Dir+ |

15 Dir- White 15 Dir-

16 Shutdown+ Blue ' 16 Shutdown+ I

17 Shutdown- Brown I 17 Shutdown- I
9 Fault IN+ Yellow | o Fault OUT+ |

21 Fault IN- Orange L_21 Fault OUT- |

851 Indexer Encoder(mounted to Motor)

Connector: J2 Encoder  Connector: Encoder Cable

Pin# Label Color Code

30 Z+ Yellow

29 Zz- Orange

28 B+ Green

27 B- Blue

26 A+ Red

25 A- Pink

24 +5vdc White

23 GND Black

05 .

851 Indexer
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Chapter 8 Appendices

| Appendix C: Configuring the 852

Description: The 852 is an 851 Indexer which commands
control of two axes of motion by paralleling the step and
direction connections to two drives. An additional home input
permits independent homing of each axis. This allows the unit
to interface to the IDC two axis $5102 Drive, two IDC single
axis S5101 or B7002 drives, or two user supplied drives.

It can be used in applications requiring identicai, concurrent
motion from two axes or when two axes are needed and
motion is required of only one axis at a time.

Note: In order to move each axis independently, the 852 disables one amplifier
at a time. Consequently care must be taken when specifying it in systems
where a loss of holding torque may be a problem. This is especially true for
linear systems used in vertical orientations with a backdriving load.

Drive Control - Programmable Outputs 1 & 2 (OUT1 & OUT2)
should be connected to the shutdown or enable input on drive
axes #1 and #2 respectively. The OT command sets the
outputs 1 and 2 to energize and de-energize the drives. When
Output 1 is high (on), axis 1 is activated. When Output 2 is
high(on), axis two is activated. (The active state of the enable
input may vary with different drives.)

Positioning - The 852 does not keep track of both axes,
aliowing independent open loop control to the second axis
only. Move distances should be programmed incrementally
(DI command) using the OT command to enable the axis you
wish to move prior to executing the move. Axes can be
commanded to move simultaneously when the program
distances are identical and both drives are enabled.

Homing - A second home input allows repeatable,
independent homing of a second axis. When Output 1 is
ON(OT10nrr), the 852 uses the standard HOME input(Pin 19
on J3 Connector). When Qutput 1 is OFF (OTO1nrr), IN1(Pin
13 on J3 Connector) becomes the home input.

EOT Limits - Both CW(+) end-of-travel limits should be wired
in series , as should both CCW(-) limits.

Software Setup

The setup for IDC Drive Systems used with the 852 Indexer
are identical those listed for the 851 on the previous page
(Appendix A and B) except for the SF command which is set
to SF:10 for all configurations.

Programming Example

Syntax Description

AC.1 Accelerate in .1 sec

DE.1 Decelerate in .1 sec

VE6 Velocity at 6%

OT10nmr Enable axis1

GH+10 Home axis 1 at 10% speed
OTO1nmr Enable axis 2

GH+10 Home axis 2 at 10 % speed
LP1000 Loop 1000 times

OTO1nrr Enable axis 2

DI-6 set CCW move of 6 distance units
GO Execute move(axis 2)

OT10nrr Enable axis 1

GO Execute move(axis 1)

OTO1nir Enable axis 2

Dl+6 Set CW move of 6 distance units
GO Execute move(axis 2)

OT10nrr Enable axis 1

GO Execute move(axis 1)

EL End loop

Hardware Wiring

Wiring using the 852 indexer cable is shown below. Drive
connections to each axis can be made directly to the mating
connectors on the S5101 and S5102 Drives. The B7002 drive
requires cabie extensions and connections to each axis(as
shown on previous page).

852 Indexer(to drives) Cable

o 12ft length
/L .
Indexer g Drive 1
1 ft length
Drive 2
Three 25 Pin D Male Connectors
852 Indexer Cable Pinout
Indexer Drive 1 Drive 2
Step+{ Red 1 Red 1
Step- | 14 Black 14 Black 14
DIR+| 2 Green 2 Green 2
DIR - 15 White 15 White 15
P
Fault+ | e | See |
Fault- |t |_Imset |
Shield | $
GND Violet 17 Violet 17
OUT1 Brown 16 ?
ouT2 Blue 9
Fault - Orange 21 Orange 21
Fauft+ Axis 1 Grey 3
Fault+ _Axis 2 Yeliow 3 ‘
l_Fault Input Wiring j

I To interface two fault signals(one from each drive) to one Fauit Input on
the 852, it is recommended to use the foliowing wiring configurations;

I

I I

| To Faults %Vcc _BT002Drive _ _ _ |

(Pin9)on | J23Connector |

l Indexer + po Fault Out : AXS l
i i n

: (é_ | 720 Common_| :

B7002 = Vi B7002 D

| Sytem e mmE.

I + Mo FautOunt | ayis I

I 18 Common i " I

S,
| - l
l ;r;: ;l:;t’on I I =

| indeset Opto Modules |

I To_ Fault+ l

l I(m:n + ves I

| E] C? ssoiorssooe |
| ]

: Si1'_01 = 195 FautOuw+ | axis I

| g L g |7

System |~ 1| 000000 0 TTTTTTTC

[ SsororssiozDme |
i 1

I To Faut — :90 Fauft Out + :AX.B l

| :irf‘:);n - 1255 Fauk O 1: 2 |
er lem e

- ___ T .
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] Appendix D: Dimensions and Mounting
6 ‘
851 “ Gasket (for Front Panel Mount)
Indexer 126
1'25_’1 RO.48 TYP7 o.o75~—!r
R ~ |
[ : ! 4.40 ] . |
) o o
I . i
SLOT FOR ‘[ 4.10 J - 035TYP
#10 SCREW "1~ - L o
1 | |
f' + 10.60 ' . .125R TYP—\J! 1
oPTIONAL __~ 7} [ \ '
MOUNTING
BRACKET * Allows for flush face mounting 851 to Nema 12 standard
» Closed cell, low density, adhesive backed foam rubber
Mounting your 851 Indexer
Rear Mounting
Rear Panel
v
/
Adjustable / —
Mounting
Brackets
----- © S
i —J
10.87 9.70
Front Mounting
Adjustable
] Mounting
® Brackets
Gasket \E_
g !
3.63
! 6.72 y Front Panel
{ = '_’Q'—% e « Gasket encloses both,
[ the Keypad and LCD
o20TYP Display, it does not
“ seal the Display
0.13TYP Intensity Pot
i
t
5.48

48
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Appendix E: Troubleshooting Guide (Symptom - Cause - Remedy)

Symptom

Cause

Remedy

"Ampilifier Fault"
(Error Code on LCD Dispiay)

1. Shutdown Input(pins 16 & 17) on
Indexer Connector activated

1.

Check Motor/Drive for fault signal

2. Short detected in power supply 2. Return to IDC for Repair
"EEPROM CheckSum Error® 1. Data in EEPROM Corrupted 1. Reformat EEPROM
{Error Code on LCD Display) Press keys in order (not simuitaneously)
[ 1[>] [opE] Reformat
(All Programs ERASED/Parameters Reset)
2. An error or malfunction has been 2. Replace EEPROM
detected in the control EEPROM chip.
"Encoder Fauit" 1. Encoder Signal is faulty 1. Check Encoder wiring to control
(Error Code on LCD Display) 2. Defective Encoder 2. Replace Encoder
“Error Finding Home" 1. Homing Routine was NOT successfully 1. Check for proper operation of Home

(Error Code on LCD Dispiay)

completed where both "end of travel
limits* were reached without detecting
any Home input.

Switch and verify signal connections to
the Home Input.

“Hit a Limit"
(Error Code on LCD Display)

1. A Normally Closed "End of Travel”
Connection(EEOT or REOT) to Ground
(GND) is broken (open circuit).

. Check for End of Travel Switch

Activation or check EEOT and REOT
connections for a loose or broken wire.

"Motor Stalled”
(Error Code on LCD Display)

Garbled Characters in LCD
Display

STALL DETECTION: Occurs when the 851 is used in closed loop operation and the position
following error (Set by the FE Command in System Parameters) exceeds its set value during a
move. This condition can occur during the following;

. Encoder Disconnected
. Encoder or Motor MISWIRED
- Accel/Decel Rates too high for given load

wWn =

4. Velocity set too high for given load
5. Motor or Load is Binding

1. Data in EEPROM Corrupted

[S10F =N WA -

. Check Encoder Connections
- Verify Encoder and Motor Wiring
- Increase AC or DE Time Setting (this

reduces the Rate)

. Reduce VE setting
. Check unloaded motor operation and

mechanical mounting of load

. Reformat EEPROM

Press keys in order (not simultaneously)
L - 1[>] [oe] Reformat
(All Programs ERASED/Parameters Reset)

Blank Display

1. No AC power
2. Internal Power supply damaged

. Check AC power connections
. Return to IDC for repair

Continuous Creep Speed
during Home Routine

1. Control cannot detect Z Marker Pulse of
Encoder during Finai Stage of Homing
Routine

. Replace Encoder

I
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Commands 18 Commands 44, 45
AC 18 Daisy Chaining 39, 43 ;
DA 18 Programming 42, 43 ;
DC 18 Setup 27, 34, 42 5
DE 19 Specifications 471, 42
DI 19 Wiring 39, 42, 43
EL 19, 21 Run Mode 710, 11, 12,16, 17
EN 19 Running a Program 9,72, 16, 21, 34, 45
GH 19,20 28 S5101 Drive 46, 47
GO 20 $§5102 Drive 47
IF 20 Scaling 7, 25, 29, 30
LP 19, 21 System Configuration 4
MC 21 System Parameters
oT 21 Programming 9,10, 11,13
RN 92171 Commands
ST 22 MN 78925
D 22 Cs 26
uv 2223 DP 26
VE 23 EC 27
WT 23 EM 27
P 23 FE 27 '
Electrical Specifications 40, 41 HA 28
Electric Cylinders 8, 25, 29, 46 HO 28
Encoder JA 29
"Closed Loop Setup 27 Jv 29
Connector 36 MR 79 29
Specifications 47 MU 29
Wiring 5, 37 PU 29
Environmental Specifications 471 RA 7,9, 29
Execution Mode 10,71, 22, 23 RB 7930
Gasket 48 SD 30
Homing 19, 20, 28, 40 SF 7,9, 31
IDEAL™ Keypad Programming 10 Sl 31, 32, 33
Indexer Cable 5, 37, 47 SO 34
Inputs UN 34,43
AC Power 36, 37, 40 XP 31,32 33 34
INx - User Programmable 20, 22, 23, 36, 38, 40 Temperature 41
Fault 31, 36, 37, 40, 47 Test Program 9, 21
HOME 85, 36, 37, 40 Troubleshooting 49
EEOT,REOT - End of Travel 5, 36, 37, 40 User-defined units 7, 25, 29, 30 -
PRGx - Program Select 32, 33, 34, 36, 38, 40 Velocity 23, 40 ;
S| - System Inputs 37, 32, 33, 36, 38, 40 Wiring
Jogging 29 852 Indexer Cable 47
Keypad 6, 11, 35 851to S5101 46
LED Indicators 35 851 to B7002 46
LCD Display 6, 35 AC Power 5, 37
Modes 26 Indexer 5, 37, 40
Logic Power 41 Inputs 37, 38
Memory 41 Outputs 37, 38
Model Number 7, 24 RS232 38
Motor Resolution 7, 29, 40 System Block Diagram 5, 37 Q
TR
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| Warranty and Service Coverage |

industrial Devices Corporation warrants all products to be free
of defects in workmanship for a period of one year from the
date of shipment to the end user. Products returned prepaid to
the factory will be repaired or replaced at our option at no
charge, and returned prepaid to the user.

Products that have expended their useful life in iess than one
year or have been improperly used or damaged, in the opinion
of the company, are not subject to the terms of this warranty.

Technical Support

Industrial Devices offers technical support through its factory
authorized and trained Distributors, and through its factory-
based Applications Engineering and Inside Sales department.

If an application problem exists or if the product has failed,
contact your Distributor or industrial Devices for technical
assistance. Contact our factory at 800-747-0064, outside the
U.S. at 415-883-3535.

Repair Service

Product repairs are performed at our factory in Novato,
California. Prior approval by Industrial Devices is required
before retuming a product for any reason. All return packages
must be accompanied by an industrial Devices supplied
RMA(Return Material Authorization) number.

In Case of Failure

1. Get the Model and Serial number of the defective unit, and
document the nature of the failure using the RMA Data
Form to help us repair the unit..

2. Prepare a purchase order for the repair cost in case the unit
is out of warranty.

3. Contact your IDC Distributor or Industrial Devices
Corporation (at 1-800-747-0064) for a Return Materiai
Authorization RMA#. —Provide information describing the
nature of the failure.

4. Ship the unit prepaid, with the RMA number and
documentation to:

Industrial Devices Corporation
64 Digital Drive

Novato, CA 94949

Atin: RMA #

Note: All units are fully tested at the IDC factory, programs
and parameter values may be erased. It is recommended to
save a copy of all program and parameter vaiues prior to
shipping to IDC.
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For More Information

If you require further information on the 851 or
another Industrial Devices product, please call
your local IDC Distributor or Industrial Devices.

Local IDC Distributor
Company:

Contact:
Phone #:

e

To.get quick response to specific information
when calling Industrial Devices, ask for the
area of expertise that relates to your question:

Technical Support?
‘ Ask for Applications Engineering

Productinformation, Availability, or Repairs?
Ask for Inside Sales

[ Run MODE ComMMANDSs -

ESC Escape, Stop Motor
Enter Edit Mode
Enter Data/Initiate Command
Deiete Program
] Display Memory
1533 Test Outputs
COre] Run Program
" Copy Program
=] - Shutdown Motor
5| Enter System Parameters
=] Enter Learn Mode
[Z]ET  Enter PID Parameters
31  Zero Position '
CGOEIE]  RS232 Test String
Restore Default Vahies
| =3 System Reser ‘
GO == Software Revision
A Original Configuration
&[=2] - JogExtend (+)
&[] Jog Retract (-) -
[RS232 COMMANDS
DL  Download Program TO  Tell Outpuis
DR ' Download Program to RAM TP - Tell Parameters
ER = Erase Program UL . Upload Program
K Kill Program ZP  Zero Position
OC  Original Configuration ZZ  System Reset
RN - Run Program
S Stop Program (Decel)
SR . Software Revision
TD: . Tell Distance
‘T Tell Inputs

IDEAL™ PROGRAMMING: QUICK REFERENCE CHART

|EDIT: MODE COMMAND:
(21001 AC  Acceleration
(03 DA  Distance Absolute
DC Distance to Change
(E21[z] DE  Deceleration
23 DI Distance Incremental
=] EL End Loop
ZJZ7 EN - End Program
[Fi1{o] GH Go Home
O3] GO Go, Execute Move
[ZI3Z0'IF - If-Then

- [E][Z] MC  Move Continuous
[HI1537 OT Output
(BT RN Run Program
[21{%] ST  Stop on Input
[ TD  Time Delay
(8] UV  User Variable
(E1[Z] VE  Velocity
(EDE] WI  Wait on Input
ZP  Zero Position

MN  Model Number

Motor Resolution -

MR
CS Coordinate System MU  Metric Units
DP Display Mode PU Power Up Mode
EC  Echo(RS232) RA  Ratio Variable A
EM - Encoder Mode RB  Ratio Variable B
FE  Following Error SD  Stop Decel Rate
HA. Home Algorithm SI System Inputs
HO Home Offset SO  System Outputs
JA Jog Acceleration XP  Ext Program Select
JV. Jog Velocity UN  Unit Number

Industrial Devices Corporation -'64 Digital Drive * Novato, CA 94949
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1-800-747-0064  (Outside U.S.) * (415) 883-3535  FAX (415) 883-2094




