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WELCOME Page1l

Congratulalions on your purchase of the high performance indexer option with Variable
Resolution Microstep Control. This unique indexer coupled with our powerful
microstepping drivers combine to make a unique cost effective off the shelf solulion that
can provide designers wilh a versatile system lo gel you inle the market fast and to
provide you wilh the compelitive edge needed in today's fasl moving marketl.

This SOFTWARE REFERENCE MANUAL will assisl you in obtaining the best performance
from your stepper system. Iis purpose is lo provide immediate access to information
that will {acilitale a reliable and trouble~{ree installation. in addition lo the Sofiware
Reference Manual. an oplional Windows based GUI Indexer Sofiware program is available.
This powerful programming tool 1s an easy o use, menu driven utilily file which enables
you {o quickly take advanlage of the advanced programming features and system
capabilities inherent in (hal are slandard m our microslepping systems.

Although the SOFTWARE REFERENCE MANUAL and supporting documentation were
designed to simplify the inslallalion and on-going operation of your equipment. we
recognize that the inlegration of inotion control often requires answers to many complex
issues. Please feel Iree lo lake advanlage of our Lechncal expertise in this area by
calling one of our engineers to discuss your applicalion

THANK YOU!
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Tradilional designs normally rely on a fixed resolulion slep molor driver. In order to
oblain high shafl speeds. slep pulse rales must reach hundreds of thousands of steps
per second. This approach requires elaborate and coslly circuitry. Now, lhrough the use
of advanced techniques. we able lo achieve comparable resulls by varying lhe step
resolulion for any required motor shafl velocity by inlegrating standard hardware with a
Lechnelogy called variable resolulion microsiep control in the indexer soflware. At low
shafl speeds, the indexer produces high resolution microstep positicning for silent
resonance-free operation. As shafl speed increases. the output resolulion decreases
using our "on motor pole” synchronization. As shafl speed decreases towards lhe end of
a move, Lhe largel micro position is trimmed o 1/100 of a step lo achieve and maintain
precise positioning.

Although the “Command Resolulion” is 1/100 of a step, the driver aclually allows for a
much finer resolution. A built-in 100 posilion compensalion table enables calibration in
increments of 1/256 step resolulion.

This user programmable “Look-Up" table is localed in lhe non-volalile memory and may
be used for specific molor characlerizalion.

Communication 1o the INDEXER is through lhe use of high level commands issued over an
RS-422 hnk. This type of communication permils precise motion control and the ability
lo communicate wilh multiple units using only one serial porl. at a standard speed of
9600 baud



GENERAL

Simple RS-422* serial communications interface
Parly Line mode

Assignable series address

Speeds to 20,000 steps per second

Motor shafl speeds Lo 6.000 RPM

Speed alterable with ramping “on lhe fly"

Unique var:able step mode resolution to 1/256 step
Resonance free molor operation

Bi-direclional ramping belween speeds
Programmeble acceleration/deceleration ramps
Programmeble driver run/hold current control 0-100%
Register up to 16.7 million steps per Move command
Absolule or relative posilion commands

Read position/encoder regisler counters while moving
Receive/send commands while moving

3 buffered general purpose input ports

3 buffered general purpose output ports

Veclor on portl instruction

Soft decelerate stop command and input

Moving cutput signal

Optically isolated limit and home switch inputs
Programmable limit polarity

Self-contained home routine

2 speed bi~directional jog inputs

Over 50 molion command inslruclions
Programmable Lrip poinl

Go on strobe feature

Single slep altribute

2048 byte non-volatile memory

The INDEXER option comes complete with 2048 byles of non-volatile memory for the
slorage of operational parameters and motion sequence programs. Exlensive signal
buffering. optical isolation and a differential serial interface provide high reliability in
harsh indusirial environments. Standard fealures include:

**Oplional RS-232 lo RS-422 converter is available. IMS Part number CV-3222.



COMMUNICATION

PC's or lerminals hat provide a serial RS-232 communications porl may communicale
with the indexer/driver models by ulilizing INTELLIGENT MOTION SYSTEMS optionally
available CV-3222 communications adapter or -2 oplion board. These small adapter
modules provide an “in-line” conversion of single ended RS-232 signals to differentially
driven RS-422 prolocol.

ENCODER

The INDEXER/DRIVER modules “E" option provides encoder feedback for closed-loop
applications that require positional verification and stall detection. A buiit in line count
multiplier extends normal encoder resolution by a faclor of “4X." The “E" option is
available upon initial order only and nol as an upgrade to exisling units. A -DE oplion
board is available which allows operation wilh a differential encoder.

SOFTWARE
QuickSTEP is a GUI (Graphical User Interface) menu driven software program that runs
under Windows and provides an easy yel powerful method Lo control the indexer. This
program is designed to get the user up and running with the indexer very quickly.

INTERFACE
The BB-34 breakoul board comes wilh an 18 inch ribbon cable with a 34 position
connector that plugs directly onto the INDEXER/DRIVER modules. At the opposite end is
a double row 34 position screw lype lerminal sirip to allow easy access Lo al} inlerface
functions.
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The INDEXER/DRIVER modules feature full duplex. RS-422 parly line communicalions.
The 4 wire inlerface implements a differential transmission/receiver pair. The
differential operation provides a high degree of reliability in industrial environments
Multiple modules may be connected in parallel to the hosl {terminal or

cornputer) 1o act as "listeners”, awaiting a single characler representing its unique
“name”. Oplional RS-232 adaplers are also available

Multiple units may be controlled from a single communications porl via Party Line
mode. Each controller is initialized by firsl assigning a unique single characler "Name”
prior to Party Line operation. Up to 32 controllers may be connected in a mulli-drop
configuration, requiring only a single host computer or hand held lerminal with an RS-
422 communications port. This Party Line mode permits full duplex communicalions with
all controllers listening simullaneously for incoming commands.

NOTE: 1t is recommended that all muiti-axis. Party Line configurations be powered- up
simultaneously.

Speeds are specified in steps per second. Initial and final velocilies are independent
variables. Ramp parameters are computed internally depending on specified speeds,
ramp slope and selected step resolution. Slep motion 1s controlled at speeds up Lo
20000 steps per second

Bi-directional jog inpuls allow manual jog positioning at one of wo independent
programmable speeds. The speed select input selects between the two independently
programmable jog rales. The readable position counter 15 continually updated,
simplifying teach or alignment apphications development.

The Trip poinl 1s a programmable position that allows pre-defined operations to be
triggered when ihe motor position matches the established Trip point posilion. 4 typical
application may involve lurning on a valve when a desired position is passed. A signal
outpul is available as well as interrogating via commands. Stored programs can execute
user defined sequences based on position.

The controller can ramp either up or down to the specified conslant velocities or step
resolution. The ramp slope may be altered prior to changing speeds while the trip point
can be used lo trigger velocity changes.

The units hosts 2048 bytes of non-volatile memory as a slandard fealure. The non-
volatile memory provides storage of operational parameters. speeds and user programs.
Direct read and write commands allow host use of lhe memory. Additionally 64 bytes of
internal controller RAM is available for “Scratch Pad” (fast Read/¥rite) applicalions.

The Go input or “G" command executes user sequences thal have been previously
loaded and stored in memory. Terminals. hosts. elc. are NOT required. allowing low cost.
stand-alone operaticn.
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The INDEXER/DRIVER has a programmable current feature that permils conlrol of molor
winding currenl wilth 1% resolution. Independenl setlings for “run” and “hold” currents
permil full molor lorque when slepping and aulomalic power down lo the hold current
value after motion is complete. The "hold" current value is used to minimize motor
power dissipation when in the idle mode.

The controller also implements a disable feature thal turns off Lhe entire output stage
for sensitive applicalions requiring Quiel mode operation.

Comrmunicalions are via RS-422 protocol and may operate in either Single or Party Line
mode. Each Module receiver monitors the host and responds when receiving a malching
Name characler. Communication to each individual axis in Single mode is performed to
assign the unique Name for each slave axis.

The Single mode provides user friendly one axis communicalion for sel-up and debug
functions. Set-up usually involves oplimizing operational parameters. wriling and sloring
programs and assigning 3 unigue Name for Parly Line operation.

Once Lhe unique Mame has been assigned and slored in the non-volalile memory.
multiple axis may be connected in paralle] for Parly Line mode operalion. An input on
Lhe INDEXER/DRIVER module allows convenient selection between modes.

Party Line prolocol requires the correcl input character sequence to address an axis. It
is recommended that a PC or other compuler be used to simplify programming.

Party Line operation provides for parallel communicalions of up lo 32 INDEXER/DRIVER
units from a single serial communicalions porl.

To enable Party Line operalion. the Party Line enable input is connected lo ground. To
disable Party line communication, and o put the INDEXER/DRIVER Module in a siand
alone mode. the Parly enable input can be left floating, or connected lo the opto supply.
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The 34 pin header provides auxiliary inputs and outpuls. Buffered signals use optical
isolalion or TTL level buffers.

SIGNAL FUNCTION
OUTPUT 1 General Purpose Culpul
OUTPUT 2 " " "
OUTPUT 3 “ " "
INPUT 1 “ " Input
INPUT 2 " “ "
INPUT 3 " " "
*LIMIT & Limit + Inpul
*LIMIT B Limit - [npul
*HOME Home Inpul
106 i Jog + Input
J0G 2 Jog - Input
JOG SPEED  Jog Speed Sefect Input
GO Start Program
SOFT STOP  Slop Program
Moving Motor Moving
Opto Supply Inpul Opto Supply Voltage
+5V +5V from inlernai regulator
GND Signal ground for opto reference

*Oplically isolated inputs
Spare OQutpuls are open collector TTL Compalible with 10k pull up resistors.
The oplo supply inpul supplies oplical isolator power for limits. home and remole
party line select.

Refer to the hardware reference manual for interface requiremenls.
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The indexer communication rate is 9600 Baud. The line seltings are shown below.
Host/terminal sellirgs:
Dalalength  Stop Bils Parily Baud
8 1 none 9600

The INDEXER seclion incorporates a buffered UART input. Because motion conlrol is of
the highesl priorily. processing of received information may be delayed il commands are
sent while slepping at very fast rales. This condition may only occur al
internal/external step rates exceeding 10.000 steps per second. In serial applications
where commands are senl while motion is active. the user should monilor echoed data to
avoid UART over-run. Another lechnique is Lo insert a small delay between characlers.

Aulomalic reset occurs each time lhe power is turned on or a "~C” command is issued
from serial communications. During reset all inputs and outputs wili be al a high slate.
After hardware reset all paramelers are initialized to factory set defauit values. Checks
for Party Line operalion and communicalion baud rate are initialized.

Residenti non-volatile memory is accessed. and the paramelers most recently slored by
"S command are down-loaded. replacing the standard defaults in the working registers of
the controller. The following block of parameters are stored and recovered as a set:

PARAMETER STANDARD DEFAULTS
Inilial velocity (1) 400 steps per second
Slew velocily (V) 3004 sleps per second
Divide factor (D) 0 (Full Step)

Ramp slope (K} 10/10

Jog speeds {B) 30.200

Trip peint (T) off

Step Resolution (H) 1 (Aulo Variable)
Auto power down yes

Hold/Run currenl 5/25

Limil polarity low

Auto position readoul (2) off

Name (after resel) undefined

NOTE: Commands that modily these paramelers use lhe working registers inside the
controller. Aclual non-volalile memory slorage is iniliated by the “S" (save) command.
Once initializalion is complete, Jog and Go inputs are aclive Lo allow jogging or a low
pulse ¢n the Go inpul Lo execute a program previously stored in non-volatile memory. A
terminal or hosl is NOT required for lhese funclions and may be initiated from the
Auxilia~y Input/Oulput conneclor.
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The words “hosl" and “lerminal” are used inlerchangeably and refer lo any source of
commonly available standard RS-422 interface including: terminals, printer ports and
UARTs (COM ports). A character is a slream or packel of 8 conseculive bils (1s and 0s)
with a defined sequence. Each unique character represents a letler. number.
puncluation or unreadable control character as defined by an international sel of
standards called ASCli. The speed thal characters are senl or received is defined by the
Baud rale. The serial communications link refers to any lwo wire. full or half duplex
communication link.

1t a PC is used for the communication interface, a terminal emulator program is all that
is ~equired to “talk” lo the INDEXER. The Terminal program that is supplied with
Microseft's Windows is an example of a terminal emulator program

The INDEXER/DRIVER tesls input characlers for the proper start sequence. In Single mode
a Space (hex 20) iniliates the sign-on sequence. If proper communicalion exists. an
acknowledgmenl. code “xxxx xxxx AMS MAX-2000 Vx.xx" * will be echoed back, indicaling
the Encoder controller date code. INDEXER controller date, and version number. If the
Encoder option is not present. the acknowledgment code will not contain the Encoder
dae code. Motion or program commands may now be initialed. NOTE: Any program
loaded al localion 1800 in memory will execute on power-up, preempling the sign on
message. ESC will abort the program, allowing sign on as described below.

Single Mode Start-up Sequence:

1) Connect a Terminal or PC running a Terminal Emulation program {o the Driver.

2) Check all wiring for proper power conneclions.

3) Apply power to the driver.

4a) Press the key for the Party Line Name. (Optional if only using Single Mode)

4b) Press the SPACE key on the Terminal.

5) The indexer responds with the sign-on message.

6) Press the ENTER key.

7) Indexer responds with “§" and is ready to accept commands.

8) Press the “S” key lo save the name assignmenl from step 4a.

9) Party Line operation can now be performed.

Y Sign-on message for v1.14 and higher is  xxxx xxxx ADVANCED MICRO SYSTEMS. INC
MAX-2000 vX.XXi
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Parly Line operation requires each axis to have a unique Name assignmen! prior to
establiching communications AND for the Parly inpul lo be properly grounded.

Name assignment is accomplished in Single mode by lyping the single character
assignment before the Space Bar sign-on and then issuing an “S“ (save) command
immedialely after. (See previous page for sign-on message).

SETTING AXIS NAME:

1} Press Control C {~C) or cycle power to Lhe driver/indexer. {Parly input NOT grounded)
2) Type the characler thal will be the name for this unil. (Name will be echoed)

3) Press the space bar (ASCIl 32). The unit will send the sign-on message.

4) Press the S key followed by Enler or Carriage Return lo save the assigned name.

5} Ground the Parly input for Party Mode operation. (Be sure Opto supply is powered).

When starting in Party Line the controller reads its Name from lhe non-volatile
memory and then skips any sign-on procedure. Al this point the INDEXER/DRIVER
monitors the start of all host serial communication for a malch of ils name.

To communicate with ihe unil. the Name musl be issued prior to a command or

?rogra)mming sequence followed by a “~J" or “~Enler” (Hex 04) 1o perform a Line Feed
Enler

DO NOT USE THE ENTER KEY (LF CR) FOR A LINE TERMINATOR IN_PARTY MODE,
EXAMPLE: To move axis “X" 1000 steps in + direction: Type X+1000-]

RECOMMENDED NAMES INVALID NAMES

Valid Axis Name assignments include:  The following characiers cannot be used:
Upper case A through Z

Lower case a lhrough z ASCH HEX
ASCH HEX ~C 03
( 58 (R Od
\ 5C LF 0A
i 5D @ 40
- 5E ¢ 24

- S5F

' 60

During Parly Line operalion characters will NOT be echoed to lhe host unlil the proper
“Name” 1is detected. All Indexer/Drivers monitor concurrently the common TXD line
from lhe host. Once the Name is received, the target axis will wake -up and start
echoing as described above. The asterisk character (*) is a global address in indexer
versions 1.15 and higher. Al) axis will respond lo commands sent with this address.

Nole: The following commands will not echo aipha dala Party Line Mode: P.Q.g.X
Aithough alpha dala is not echoed. il is recéived by the indexer in the case of the P
command and the program statemenls will be stored correctly.
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Command lines consist of an ASCIl character followed by 0. 1 or 2 decimal ASCIl numbers
depending on command requirements. The user may edit lhe line prior to enlry by using
the BACKSPACE (~H or ASCIl 8) key. The command line may be up lo 12 characlers long,
including spaces. Spaces are oplional between the command character and first number.
Motion commands wilh 2 data fields require al leasl one space between the fields. In
general, molion command characters are issued as UPPER CASE. while encoder command
characters are lower case, with a few exceplions.

COMMAND NOTE {SINGLE AXIS MODE OPERATION)
+1000 (Carriage Return) Step 1000 steps in + direction

+ 1000 {Carriage Relurn) Same as above

H 0 {Carriage Return) Set fixed step resolution

HO (Carriage Return) Same as above

H {Carriage Relurn) Same as above(Q is used by defaull)

R ~1000 (Carriage Relurn) ~ Move lo position-1000

In s:ngle mode all commands are execuled upon receipt of a Carriage Return (hex D). In
Party Line mode all commands are executed upon receipt of a ~J or ~Enler (hex 0A). In
Single Mode the controller responds by echoing all characlers {EXCEPT the Line Feed
character hex 04) up lo and including lhe Carriage Relurn. A Line Feed characler is
automatically output following the Carriage Return. In Party Line mode the Indexer
responds by echoing all the characters up lo and including lhe Line Feed. The echoing of
characlers can be used as a "handshake” with a host system running a program to
communicate with the Indexer.

Commands such as Jump and Loop inslructions are only valid when used in the Program
then Execute mode. The following can only be execuled from programs slored in optional
non -volatile memory:

J 05 {Carriage Return) Jump to localion 0. 6 {n + 1} limes.
J0 5 (Carriage Return) same as above.

Some commands result in a numerical display. These consist of whole numbers thal may
have preceding spaces and are followed by a Carriage Return and Line Feed character.

w_u

Negalive numbers are preceded by the minus “-" sign.
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For each Molion cornmand there are four cycles:
. ENTRY
2. EXECUTION
3. RESULT
4. COMPLETION

Other commands have lhree cycles:
1. ENTRY
2. EXECUTION
3. RESULT

In lhe idle staie the conlroller continually lests for Jog. Go or Command inputl. The
Following describes each sequence operalion that lakes place on receipt of a command:

CYCLE 1. ENTRY

The input command and data are loaded via RS-422 inlerface. Command and dala
information is placed in a command line buffer as received. Editing is permitted in
Single mode. ESCape aborts operation and returns to an idle state. A Carriage Relurn
(~J or ~Enter for Party Line) lerminates the Enlry cycle and initiates execution.

CYCLE 2. EXECUTION

The command is processed. In the case of two consecutive aclion commands. execulion
will be delayed until any previous complelion cycle has beern completed.

CYCLE 3. RESULT

The result cycle outpuls any numerical result required by the command. i.e. the posilion.
The result Lype is signed numerical data, preceded by space padding and followed by a
Carriage Relurn and Line Feed. If the resull does NOT produce numeric dala then the
Carriage Relurn. Lire Feed culput indicates execulion is complete.

CYCLE 4. COMPLETION

The completion phase is required for any Aclion command cycle. The following are Action

commands:

ACTION COMMAND

GO Until last instruclion is complete
STEP RESOLUTION Until previous aclion complele
CONSTANT SPEED Until previous ramp is complele
FIND HOME Until home is found

RELATIVE MOVE Until full index is complete
+STEP INDEX Unlil full index is complete

~STEP INDEX Until full index is complele
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During the Completion cycle {except for Go) any non-aclion command. such as read
posilion, may be execuled. The controller has he capabilily to queue up anolher aclion
command during the Complelion cycle of a preceding Action command. The Execulion
and Result cycle of this Pending command is delayed until the Complelion phase is
finished. This inlerval is called the Pending Period. During this Pending Period the
command accepled is Lhe one character interrupl {aborl) command. limil switches. soft
stop inpul, and home switch inpul.

Exlernal indicalion of Pending Period end, Execution and Result cycle of the pending
instruclion is the Carriage Relurn. The Go command is regarded as a command thal has
a continuous Perding (instructions Queued) Period.

Inlerrupt commands are single character commands thal will interrupt the operation in
process as follows:

Aborl: Any Aclion command may be terminaled using the ESCape command.

PROCESS

Command line input Clear input buffer

Program Mode Exit without inserling "End”
Aclion command Terminale all molion Hard Slop
Program execution Terminale execution Hard Stop

NOTE: Al process{es) are aborled upon ESCape.
The Soft Slop “@" can be eilher a command (Immediale mode) or a single characler
interrupt (Program mode). The Sofl Slop operales only when molion resulting from
action commands or instructions is laking place.

Afler velocily deceleralion the process is lerminaled.

PROCESS RESULTING ACTION
Per.ding period Decelerale and cancel pending inslruction.
Program execule Decelerale Lhen terminale execulion.

During Pending Periods thal are a resull of Mulliple and Constant Velocity commands
(intra-speed ramping) and deceleralion will be delayed until the previous ramp-lo-speed
has been compleled.

Jog inpul and home speed is a special case of the constanl velocily command. Inlra-
speed ramping is used if Lhe programmed jog speeds are above Lhe inilial velocily.
Homing does NOT employ a deceleration ramp on reaching the home sensor.

NOTE: In any mode jogging and command reception are mulually exclusive. A command
can NOT be loaded while jogging and jogging can NOT be performed uniil the last
cornmand is complete. A command starts with the receplion of the first command
character.
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The controller is designed to control slep rales with a high degree of accuracy. Asa
result. slep control is given priorily over olher processes. Al high slep rales this will
manifest itself as a slight lalency. The execulion time increases when high siep rales are
active during command cycles. An example might be reading positions while moving at
a high speed. Usually Lhis latency has liille affect at step rates below 10000 sleps per
second. Al speeds approaching the maximum step rate the processing latency may have
Lo be Laken into account.

When running a program (from lhe Go command) several “fetches” from lhe non-volatile
memory are required along with the service time. This latency may allow several molor
sleps lo occur befors the desired action takes place.

Loop on port may exhibit similar lalency effects at high speeds. The porl will require a
longer "true” condition o be recognized. A faster method is to implement the “wait for
port” condilion using the “Go-Sub.” (branch on port) condition.



PROGRAM MEMORY Page 15

The INDEXER/DRIVER is designed ulilizing Lhe Xicor type X2416 EEPROM non-volatile
memory for programs and parameters. These devices are rated fo relasin data for 100
years. However, as with all EEPROM devices, the number of times it may be
reprogrammed is limiled. Each time a cell is writlen a small number of electrons are
lrapped in Lhe dielectric. Afier many write cycles Lhe dieleclric becomes less elfective
and Lhe cell cannol relain its charge. Specifically, the X2416 has an endurance raling of
approximalely 460.000 cycles.

A special area of "Scralch Pad” memory of 64 bytes is accessed in location 128 to 192 for
use in the working registers of the controller.

The EEPROM has a finile life of approximately 400.000 “write" cycles. Care should be used
when writing Lo non-volatile memory to exclude unnecessary write cycles. For example,
Lhe Restore command {“~C" from a terminal} will relrieve Lhe paramelers from the
EEPROM without doing a write. If the Initialize command ("Ci“} was chosen,

the firsl 266 bytes of EEPROM are writlen. Should you require a sequence of molions to
be done without hosl atlention, you may break-up the motions into sub-groups rather
than repealedly programming the same EEPROM locations. Use lhe Go from address
command to execute the sub-groups in lhe required sequence.

Use the Save command sparingly. The conlroller parameters are set so quickly thal il is
sufficient to just let the host down~load them.

Changing paramelers should NOT be done by wriling directly to EEPROM locations using
the "{" command. The INDEXER will not know that it was changed and may initiale an
over-write. Use Lhe commands available to set paramelers. Uniike wriling, reading is
non-taxing on the EEPROM.

The &4 bytes of “Seralch Pad” program memory are configured as fast shadow memory at
localions 128 through 192. The data in these localions are down-loaded from lhe
external EEPROM to inlernal RAM at power up. Instructions execuling in this segment run
fasler than other locations Lhat felch from relatively slow EEPROM (1Ms. per byte).
Programmers should reserve this segmen! for time critical code or code that changes
frequently.

The Scratch Pad RAM area is nol actually written {o non-volalile memory unlil the Store
(“S") command is issued. Hosl compulers may download subroutines within this area
without concern aboul wearing out lhe EEPROM.

Locations 256 Lhrough 51t are pre-defined if the “G 2048" command is used in an
application. The Trip command can jump lo any location belween 0 and 2ob.
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The nonvolatile memory (NVM) is used to slore user programs for fulure execution via
the “G" command or Go input. Any number of programs may co-exis!, limiled only by
the available memory space.

The following memory map defines the address localions, segmented into 8 pages, Lhal
are accessible through direcl read/write commands: -

PAGE  ADDRESS  HEX STORAGE ALLOCATION TYPE

1 0-255 0-FF Program, Trip, Gol
128-192 80-C0 Program. k-Trip. Shadow
2 256-511 100-1FF  Program, Go2
3 912-767 200-2FF  Program
4 768-1023 300-3FF  Program
5 1024-1279 400-FF Program
6 1280-1535 500-5FF  Program
7 1536-1791 600-6FF  Program
1600 Program, Power-Up3
8 1792-1893 700-765  Micro-position look-up Lable

1894-2047 766-7FF  Operational parameler slorage

1. Aux. Input “Go™ (hardware) activated.
2. "Go Sub” Branch on Porl Condition.
J. Execule User instruction upon power-up al localion 1600.

The values of the following parameters are modified by the command indicaled. They are
NOT stored in non-volatile memory unlil a Save command is issued.
Stored defaull sel:

PARAMETER ¥ -V
Initial velocily (1) 400 sleps per second
Slew velocily (V) 3004 steps per second
Divide aclor (D) 0 {Full Step)

Ramp slope (K) 10/10

Jog speeds (B} 30.200

Trip point (T) off

Auto power-down yes

Auto Variable Resolution (H} 1 (Aulo variable)
Hold/Run current {Y) 5/25

Limit polarity (1) low
Auto posilion readout (Z)  off
Name (afler reset) undefined

User programs cleared
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In the Command mode. commands are normally execuled as soon as they are entered.
The use of non~volalile memory allows slorage of a list of commands. These stored
program(s) can be Lriggered at power-up for automatic or repetilive operalions by
inilialing a “G" command or by strobing the Go inpul to a logic low. When in the
Program mode. the entered commands {now calied instruclions) are directed inlo the
non-volatile memory. After leaving Program mode. Lhe slored program{s) may be
subsequently executed as described above.

The following procedure assumes a slandard (RS-422) serial inlerface using a common
terminal:

The Program mode is initiated by entering “P aa" {Carriage Return). The desired starl
address "aa” is chosen by the user. Generally address localion 0 is a good choice for ihe
main program because a program located at that address can be started with a simple
“G* command or by strobing the “Go" inpul low.

Once in Lhe Program mode the current memory location is displayed on the terminal and
inslructions have the same formal as in the Ccmmand mode.

Terminating the Program mode is done by entering a “P". This will cause the end of
program flag to be inserled and the controller will echo the pound {#) characler. The
INDEXER will relurn lo the Command mode.

Several programs may co-exist in memory. Each program may be execuled
Independently by issuing a "G aaa” command. where “aaa” is lhe appropriale address.
The length and quantily of programs may occupy the full 2K memory space.

NOTE: The end of program indicalor occupies one additional byle. A program sequence
thal will be “called” when a trip poinl is passed may be jocated al an address defined for
the trip point.

Exisling program(s) may be modified al anytime. The user can review the existing
instructions by enlering the “q" command. This command produces a list of instructions
along with lheir memory addresses. The “Q" command lisls the program instructions one
al a lime.
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To edit an exisling program enter "P aaa" where "aaa” is lhe desired address. Proceed to
enter the new inslruction(s) as in the Program mode. The edit session may be
terminated in two ways. If the edil results in a program thal is longer than the previous
program or if the user wishes to discard the old instructions (shorlen program).

enter “P” to terminale edil and cause an end of program marker lo be inserled before
the end of the old program. If only one or several successive new insiruclions are to be
allered. entering ESCape will lerminate the edit. Any inslructions outside of the edil area
will NOT be altered.

NOTE: It any instruclions are of differenl byle lengths lhan existed previously. the
program could wind up with invalid instructions in the middle of lhe program. Keeping
track of Lhe byle count will avoid this condition. The user may insert redundanl or
“dummy” one byte insiruclions to fill the gap. If in doubt re-enler lhe remaining portion
of the program. Use of lhe “Q" or “q" command lo review the stored program is highly
recommended.
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e T
| Type I NV Byles

Mnemonic

ASCIH Dala 1

Data 2

Example

PROGRAM COMMAND DEFINITIONS

Command:
Funclion:

Type

Non-volatile
Byles:

Mnemonic:

ASCIE:
Data 1:
Data 2:

Example:

Keystroke.

Functional description of command.

Immediate: direct execution.
Program: execulable in stored program.

Global: all axis present,

Default: inilial parameler setling.

Hardware: auxiliary 1/0

Storage requirements in program.

Single character prefix used in mulli-axis prolocol: (prefixed by axis “name” assign-
ment in Parly~Line mode).

ASCII code in decimal for the command character.

Affected parameler(s) and the range of accepted data.

{as required).

Example of the command in use.
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Ll Abort e |mmediate, Global N Byles n/ q
Mnemonic ASCIE Dala 1 Dala 2 Example
Esc 27 none none £SC

Global Aborl terminates any aclive operation and forces the controller lo revert lo the idle state. Oulput
drivers or ports are nol effecled. Slepping and posilion counter updale will cease immediately withoul
deceleralion. Any program "running” will be terminaled. Encoder aulo-hunt funclions are also aborted.
Any axis in the program mode will exit the program mode without creating the “end of program marker.”
therefore Lhe escape character is useful in ediling non-volalile program segments. In single mode a
pound (f} sign is returned.

NOTE: Because the deceleralion is immediate {without ramping) mechanical overshoot may result.
especially wilh high speeds and/or inerlia loads.

Command

@

Funclion  Soft Stop e |mmediate, Global,Progm W Byles
Knemonic ASCH Dala 1 Data 2 Example
e 64 none 0,1 none @ <>

The Soft Stop command is useful as a gentle stop. It behaves differently depending on how it is used. If

the axis is moving it causes an immediale deceleration to a stop. based on the established
deceleration K value.

If the command is issued wilh no data or a 0 following the command. the Indexer will decelerate to a

stop and will not terminale a running program.

If the command is issued with a { following the command. the Indexer will decelerale to a stop and any
running program(s) will lerminale.

NOTE: DO NOT ALLOW THE SOFT STOP INPUT TO BE LOW DURING POWER-UP.

e
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m
Software Resel ™e |mmediote, Global Waies 7

‘\C Mnemonic ASCH Dala 1 Dala 2 Example
~C 03 none none

Command [Funclion

Software Rese! is a global RESET command. All axis ABORT immedialely and a reset, equivalent Lo the
power-up condilion. is execuled:

Down load default values from the non-volalile memory.

Determine encoder presence.

Calibrate power driver {e on-phase position.

Sel origin(s) to zero.

Calibrale motor current to hold value.

Test for and execute any user power-up program starling al location 1600.
Assume an idle state wailing for GO pulse inpul. Jog inpul serial command input.
Encoder position maintenance will not be active until a motion function happens.

QEEoN®o>

| ————————————— ISR ——
Commend _|Funclion  Port Read /Write ¢ |mmediote, Progrom i"v Bles
A Mnemonic ASCII Dale i Daia 2 Example
(nome)A 65 0-128 none To Read: A 129<cr> To Write: A 48<cr>

The Port command provides access to the general purpose inpuls and outputs. Six (6) general purpose
ports are available for user applications. The pre-configured hardware defines 3 inputs (IN 1. 2
& 3) and 3 outputs (Out 1, 2 & ). ANl porls are read or writlen as a parallel 6 bil binary value.
To set the output ports. the following table is used:
A" DATA OUT1 OUT2 OUT3 (TRIP)
0 Jow low low

8 high  Jow low
18 low . high low
24 high  high  low
R low low high
40 high  low high
48 fow high  high
56 high  high  high

QOther values beside those Iisléd may cause improper operation of the input ports.

Reading of the inpuls is accomplished by sending an “A129". A decimal number is returned indicating Lhe
stale of all of the 1/0 bits. Convert this number Lo binary lo delermine the slate of the 6 I/0 bits. The
bi¢ weighting for the I/_O status is shown below.

bit 7 bit6 bit5 bit4 bit3 bit2 bit1 bito
nfa  nfa outd out2 oull in3 in2 int

bil weights 32 16 8 4 2 1

Inputs and outpuls are the TTL compatible levels wilh internal 10K puil-up resistors.
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o —
Commond [Function Gef Joq Speeds we Deloult,/mmed,Program J"" e n/a
B Waemonic ASCII Dala 1 Data 2 \Exemple
(name)B 66  |Slow Speed 0-255 High Speed 0~255 B8 50 250<er>

Dala range 1 and dala range 2 represent the speeds Lo use when Lhe jog inpuls are ulilized. The firsl is
usually a slower speed. The second number is used when the high speed jog is held low. The values are
mulliplied by 30 to delermine the aclual step rate in steps per second. Setting values of 0 will disable
Lhe jog inputs. Jog resolulion is delermined by lhe microslep mode "H" and “D" values. Ramped
acceleration using the "K” value is implemented. Ramped deceleration is used if the high speed inpul is
released while mainlaining one of Lhe two jog inputs on (low). Bolh + and - jog inpuls operate at the
same speeds.

The Jog inpuls are aclive:

A.. Aller power-up.

B. When nol excculing a motion command.

C. When nol running a program. (A GO command will lake priorily over Jog inpuls)
Jogging is inhibiled during aclual command line enlry.

NOTE: DO NOT ALLO¥ ANY JOG INPUTS TO BE LOW DURING POWER-UP.

Command  {Function Clear and Restore e |mmediate INV Byles n/o
C Mnemonic ASCI Dale 1 Dsla 2 {Example
(name)C 67 [Page 0-9 none 02 <cr>

The controller incorporates a total of 8 pages of program memory. The data values refer to the page of
non-volalile memory to clear. Page 8 (1792-2047) contains lhe parameter default slorage. pages |
Lhru 7 {0-- 1791} may be used for user programs.

Clear and Restore re~initializes or clears Lhe system non-volatile memory. All page numbers except a
zero cause a 256 byte write cycle. tuking approximalely 200 Ms Frequent use of this command should be
avoided as memory longevity may be effected.

"C 0" Reloads the lasl saved paramelers from non-volatile memory. No wrile operalions occur and
operation is similar to what happens during a power-on resel.

"C 1" thru “C 7" Erase the corresponding page of non-volalile memory, 256 byles al a lime.

NOTE: Programming overwriles non-volalile memory as it proceeds. It is not necessary to use
this complete erase, excepl to "clean up” a segment.

“C 8" Forces complele non-volalile initialization to factory defaull values. This should be done only when
new non-volalile memory is inslalled or existing memory is corrupled.

““C 9" Forces initialization of the “micro look up table." This list of 100 eight bit numbers slarts at
localion 1792 in page 8. Each value corresponds 1o a micro posilion with a resolution of 1/256 micro
step. The defaull values assume an ideal linear relationship belween phase currents and actual armature
positions. Designers may insert their cuslom lables here. Any new list musl be monotonic in nature.

NQTE: The INDEXER/DRIVER must be complelely resel (i.e. Power on resel) after executing a C8 or C9
command. '
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i e ——
Command _fFunction e Resolution e Default,immed,Program |"" Byles 2
D Mnemonic ASCI Dala 1 Dala 2 Example
(nome)D 68  |Resolulion 0~8 none 0 0<er>

The Divide Resolution factor is used o set lhe microstep resolution when operating in the fixed resolulion
mode. Indexes are made using the specified resofulion.

RESQLUTION  STEP SIZE MAX RPM

0 fall 6000
1 /2 3.000
2 1/4 1500
3 1/8 750
4 /16 35
5 /32 187
8 1/6¢ 93
7 1/128 48
8 /o6 23

This command may be used (with caution) when operating in the Variable Resolution mode. Its effect is
to pre-scale the motor shaft speed to operate with higher resolution. The programmer should observe
that the maximum velocity specified does not exceed the maximum shaft RPM available at a given
resolution

Command |Funclion Seltmg ‘“me Deioy Type Defculi,lmmediote lN\' Byles 2
E.  [Wnemonic  [ASCH Data 1 Data 2 Exemple
{namef 89 | 001 sec (0-255) none £ 100<er>

The Conlroller features aulomatic motor reduction capability. Afier an index. the winding current will be
reduced or shut off &s determined with the “Y" parameter. This specifies the delay in 10's of milliseconds
before activalion of the aulo-power-down feature. Successive indexes will activate the run current (as
required) prior Lo the index. Auto-power-down will not occur if the encoder auto-hunl-mode is en.
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Command _[Function  Find Home e |mmed,Program W 3
F Mnemonic ASCIL Jala | Dala 2 Example
(name)F 70 |Seck Speed 0-20000 § Direction 0 or 1 F 500 1<cr>

The Find Home command eliminates hysleresis inheren! with encoders, swilches and syslem mechanical
backlash. The Controller implements an intelligent homing algorithm lhal is designed in such a way that
home is always approached from the same direclion on receipl of a home command:

A.

Initial direclion is delermined by lhe slale of the home swilch and direclion parameter.
If the dir = 0 and Home switch is low. motor slarts in {he negalive direclion.

If the dir = 0 and Home switch is high. motor slarts in the posilive direction.

If the dir = 1 and Home switch is low. motor starts in the positive direction.

If the dir = 1 and Home switch is high, motor starts in the negative direclion.

B. The molor sleps until the home swilch changes slate.

C.
D.

If home swilch was tow and changes Lo a high. homing is finished.
If home switch was high and changes to a low, direction is reversed and motor sieps until
home switch goes high, then stops.

The homing speed is specified in the speed parameter. The direction parameter establishes the inilial
seek direclion to use. If the specified speed is above lhe inilial velocity a slarl ramp will be used. When
the Home switch changes state. motor is stopped without ramp. Then. if needed. the lasl phase of home
proceeds al the initial velocity.

Seek speed is a word value {20-20.000} allowing a range to 20.000 steps per second.



COMMANDS Page 25

— — O — — E——

Command _ |Punction (o [ ™ Immed,Program Hordware[™ ™ 3
G [Hemonic  [ASCH Dala 1 Dals 2 Example
{nome)C 71 (Address (0-1791,2048) | Trace O or 1 G 1001<er>

The Go command executes a user programmed sequence starting al a predefined address location.
Although most programs wili starl at “0", the user can start at anolher address. That address. however.
MUST begin al a stored instruction address.

The Trace oplion is useful in debugging single axis programs. If trace is a one. the Trace mode is turned
on. A display of the current step being executed is produced while the program is

running. The lisl formal is the same as that of the “Q" command. The Trace mode will be in effect until
the program execution lerminates or until an embedded Go without Lhe trace atiribute is

encountered. Address locations between 1894 and 2047 are reserved for parameter storage and may not

be used in programs.

The Controller features a special case for the Go instruclion. If the address is specified as 2048 (above
the last non-volatile address). Lhe conirol signat will branch to an address based on the

slale of input ports 1 through 3. The larget address slarts al the second page of program memory at
address 256 with 16 character {byle} intervals. This instruclion is analogous Lo “on PORT go to.”

Inpul pori stale Address of go to  The remainder of this page of NVM must

INTINZ2 N3 conlain the following instructions:
60 0 o 256 384 G256
1 0 0 2 400 G272
0 1 0 288 416 (288
| 10 304 432 G304
0 0 1 320 448 G320
10 i 336 464 G336
0 1 1 352 480 G352
1 | | 368 496 (368

Strobing the hardware Go input {o a momentary low pulse will have the same effecl as the "G" command.

NOTE: DO NOT ALLOW THE GO INPUT TO BE LOW DURING POYER-UP
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O
Command |Funclion Resolution Mode Type Immed.DefouI{ |NV Bytes 9
H Mnemonic ASCI Dala 1 Data 2 Example
{name)H 72 |fr=0 Wi=1 none H A <er>

This command selects one of two primary step modes.

mode 0 - Fixed Resolulion {FR MODE)

Stepping occurs at a fixed resolution (full lo 1/128) delermined by the D" command. The index distance
for a given step count is also determined by the specified resolulion. i:e. a + 200 step index will

result in a 1 revolution al full step. 1/2 revolutions ai 1/2 step. 1/32 revolution at 1/32 step. etc. The
maximum shaft speed is limited Lo 20,000 steps/second at a given resolution. Fractional

positioning is not available. Ramping is used.

mode 1 - Auto Variable Resolulion (V3 MODE)

This is the mosl powerful index capability of the Controller. The Controller delermines the optimal step
resolution for the specified initial and slew velocilies. During acceleration or deceleration,

step resolution is coordinated with step rale and changed at predetermined speeds to maintain smooth
acceleration. This “gear shifting” always occurs on a molor full step pole position. where

torque is highest.

The following events take place in response to an index command. This example assumes an index in
excess of | fuil step:
***See "D Command; The user must send DO to get max velocity.

A. Any prior motion from a previous command is compleled.
B. The next "TARGET" position is calculated in “N" whole
steps and a fraclional "F" remainder.
C. The molor is energized to the run current, as required.
D. 4 course index of "N* whole sleps is executed.
E. The molor is “Trimmed” lo the final position “F* with 1/256
slep resolution.

Nole: Do not use Variable Resolution with an encoder.
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Command _ fFunclion —nitia| Velocity e Immed,Defoull,Program |"v Bites 3
I Mnemonic ASCIL Data 1 Data 2 Example
(nome})l 73 |Speed 20-20000 none 1 400 <cr>

The inilial velocity command sets lhe parameters to be used in subsegueni molion commands.
In VR Mode the speed is in equivalent full steps per second. In FR Mode Lhe speed is in pulses per second

applied at the specified resolution. i.e.. the shafl speed is halved for each smaller microstep selting (see
the ““D" command).

The inilial velocity applies lo:
A All index commands {+, -. R)
B. Start speed used in constant velocity (M).
€. Decelerate lo 0 in conslant velocily or soft stop.
D. Final phase of home routine.

Command — {Function  Primary and Secondary Jump [ P Program N Byles 4
J,j Maemonic ASCI Data 1 Data 2 Example
(name) 74,106 |Address 0-1791 n+1 limes 0-255 J 10 5<er>

Jump to address. count + 1 times. This loop command allows repetilion of a sequence up to 255 times.
The address specified MUST be a valid instruclion address and may be used only wilhin a program. Only
one jump counter is available for use al any given time. However, the Primary “J" command and
Secondary “j" command can be nasted. Use of the “G" command is recommended for single jump
commands.

Note that if a jump loop does not run to completion {due Lo branching out of the loop) the jump counter
will have the remaining counts Jelt to complete the jump loop thal was nol completed. Use a dummy
jump loop to run the count to zero if a “fresh” jump loop counler is needed.
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Commend_[Function Ramp Slope e Immed,Defaull,Program |"v e 3
K Mnemonic ASCI Dala 1 Dafa 2 Example
{(name)K 75 |Acceleration 0-255 Deceleration 0-255 K 20 40<co>

The ramp slope is used to adjust the dv/dt during acceleration and deceleratlion. The profile or shape of
the acceleration/deceleration curve is defined by an internal look-up table. Depending on the inilial and
final velocilies. ¢ lo 500 discrete velocities may be required 1o accelerate or decelerale. The K value
determines how many sleps are made at each slep rale poinl along lhe acceleration curve during
ramping. High values increase the time of the acceleration ramp. Lower values decrease the lime of the
ramp. A value of 0 eliminales any ramping

In praclical applications. it is easier Lo decelerate a syslem rather than accelerate a system. The separate
acceleralion and deceleration ramp values allow for greater flexibility over systems wilh fixed acceleralion
and deceleration ramps.

NP N N
Command  |Funclion LOOD on p()l’t Type |mmed,Progr0m INV Byles 4
L Mnemonic ASCI Data 1 Data 2 Example
{name)L 76 |Address 0-1791,2048 Porl Condition L 20 t<ern>

-

The Loop command will lest the specified input porl for lhe required condition. If the porl is NOT at lhe
required level, the program will jump to the specified address. If the address is to a previous instruclion,
the program will loop until il becomes the specified level. The program wil! then continue lo the next
step. Input porls are lested as follows:

CONDITION ~ WAIT FOR

0 IN1 High
| IN1 Low
2 IN2 High
3 IN2 Low
4 IN3 High
5 IN3 Low

The Controller has an addilignal fealure for implementing a “wait until" function. The standard loop tests
the condition every 2-3 mS If Lhe unique address is 2048, the Conlroller executes a tighl loop at this
instruction while monitoring the specified condition. ¥hen the condition is met. program execution
continues. This fealure is helpful in situations where the condition may be of short duration. This
command is usable only in non-volatile program execution.

NOTE: Reference the special case of the Go command for branching on inputs.
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Command  }Funclion M()Ve (]t fiXEd VClOC“y Type |mmed,Proqr0m NV Bytes 3
M Mnemonic ASCI Dala | Dala 2 Example
(nome)M 77 Dir/ Speed 0.:20-20000 | none M+2000<ce>

&

The “+" or “-" sign delermines the direclion during Lthe move at conslanl velocily funclion. The motor
will ramp up or down lo a conslanl slep velocity and molion will continue at the given speed

until a new velocity is entered. The specified slew speed is in sleps per second.

Ramp paramelers may be modified prior lo each velocily command, allowing differenl ramp slopes. The
direclion is specified by the sign preceding the velocily. The controller has the capability of
deceleraling from full speed in one direction to full acceleration speed in the opposite direclion with Lhis
single command. Molion may be lerminated by:

A. The "M 0" command
B. Soft stop "@" command or interrupt.
C. ABORT (ESC) interrupt (without deceleralion).

The defaull initial velocity is used at the first invocation of the command. The following commands
modify effeclive speeds and resolulions:

D. Resolulion
K. Ramp factor
H. Mode

Posilion Trip points may be used. If Lhe encoder feedback option is implemented. stall supervision is
available.

— - v
Commend |Function Gt Qrigin e Immediate,Program NV Byles 4
0 Knemonic ASCIl Dala 1 Data 2 Example
{nome)0 79 fnone none 0<er>

The Set origin command resets lhe internal position counler lo Zero. Unils wilh encoder feedback are
also reset. This command is nol ellowed while moving. The following commands will also reset lhe
origin;

A. Power on reset
B. (e) enabling the encoder.

The micro lrim position is re-calibrated to the "on pole” position as required (Non-Encoder mode).
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M ———
Command |Funelion Proqrom mode e [mmediale NV Byles n/G
P [vnemonic ASCIT Dota 1 Data 2 Example
{ngme)P 80  |Address 0-1791 none PO<er>

Program Mode allows entering commands for future execulion by use of the “G" cemmand or exlernal go
signal. Exisling programs are overwritien as new insiruclions are slored. Entering a second "P"
command will terminate the Program mode. and inserl an end of program marker in the stored program
before returning lo the Immediate Command mode. While in Program mode. commands and data are
directed into the non-volalile memory. The address specifies Lhe start point in non-volatile memory
where the application program will reside. As instructions are enlered. the address counter is updated
and displayed. Any number of independent program segments can co-exisl. These can be accessed via
Jump, Loop, Go or olker special instructions.

Special localions:

"Shadow Memory": 64 byles of lhe program are configured as FAST memory. Localions 128 through 192
are down-loaded from the exlernal! EEPROM {o internal RAM al power-up. Instruclions executing in this
segment run faster than other locations thal fetch from relalively slow EEPROM {1 Ms. per byle)
Programmers should reserve this segment for lime critical code. The shadow RAM is not aclually writien
to non-volatile memory until the Store command is issued. Host computers may down load
subroutines withoul concern about wearing out the EEPROM.

Locations 256 through 511 arc pre-defined if the "G 2048" command is used in an applicalion. The Trip
command can jump to any locations between 0 and 255

Ediling of programs should be done WITH CAUTION as follows:
A. Starl prograraming at desired address.
B. Enler new instructions.
C. Terminate programming with the ESC command. This will cause a return to the Command mode
withoul inserting lhe end of program marker.

NOTE: Do not attempt Lo use localions above 1792 for programs (default storage).



Page 31

————————— e
Command _{Function  (yery Stored Program | ™ Immediote W Brles 1y /g
Q Unemonic A5C1I Dala 1 Data 2 Exampie
(name)() 81 |Address 0-1791 none Q 100<er>

This command will produce a list (disassembled) of the instructions stored in non-volalile memory using

the format:

ADDRESS

INSTRUCTION

DATA1

DATA2

A. The values will be displayed only if applicable {o the

parlicular instruction Lype.
One instruction will be listed al a lime.

(=~

C. The space key will advance the address and list more
instructions.
D. Listing is terminated when an “end of program” marker is
found or the ESC characler is received.

A lower case “q" command may be used lo produce a lisling of up to iwenty consecutive instructions.

Note: This command does not function in parly line mode.

Command jFunction  Pelative Index e Immediate,Program Wostes /o
H Hnemonic ASCH Dela 1 Data 2 [Example
(nome)R 82  |Posilion*8,368,607.9 none R-200.25<cr>

Move wilh ramping relative to the origin. The distance of lhe index is determined by subtracling the last
{or current} position from the target posilion. If an index is under way when the command is issued. the
conlroller will wait until Lhat index is complele. The unils used for target position can assume Lhree
meanings based on the mode of operation:

No-encoder, Variable Resolution mode  Range +/- 8.388.607.99 Full Steps

The targel position is specified in terms of whole molor steps (lypically 200 steps per revolution) and a
fractional portion with .01 step resolulion. Indexing will proceed al various resolulions, based on
velocities, until the target "whole slep” posilion is reached. A fine adjusiment is then made to position
the rotor to .01 to .99 step.

Non-encoder. Fixed Resolution mede  Range +/-8.388.607 Steps

The target position is specified in terms of steps at the specified resolution (see the “D" command). This
mode permits step translations of 1/200 thru 1/51.200 motor sleps per revolution. Shafl speed is limiled
to 20.000 steps per second at a given resolution.

Encoder. Fixed Resolulion moede  Range +/- 8.388.607 Encoder position

The larget position is specified in terms of encoder posilion. The shafi resolution is 4 times the encoder
-line count. Indexing will proceed at various resolutions. based on velocilies until the larget is reached. A
fine adjustment is then made to position the encoder at the specified target. The reselulion used for this
phase is up lo 1/256 motor/step. Automalic stall detect (with “n” relries) may be enabled. Automatic
position maintenance after index may also be enabled.

Related commands 0. E, H. 1. K, 0, V.
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Commend _ function  Giore Parameters ™e |mmediate Whites b /g
S Mnemonic ASCI Data | Dala 2 Example
(name)S 83 |none none S<er>

Store Paramelers to non-volalite memory. Many parameters are automalically read from non-volatile
memory each lime power-up occurs. eliminating the necessily of inserting redundanl initializing
commands in programs. The following are user defaulls that are slored in the non-volatile memory:

COMMAND INITIALIZING VALUES (RESET ViA THE 'C 8' COMMAND ONLY)
B Jog speeds  3/20 (30/200 steps per second)
D Divide 0 (full step)

E Settling delay 50 {500 Ms.}
H Resolution mode 1 (Variable)
[ Inilial velocity 400

K Ramp slopes 10/10

T Trip point  Off

V Slew speed 3004

Y Currenis 5/25
Encoder oplion

d Dead zone 30

e Encoder setup  off

h Hunt resolution 4

r Siall retries

s lag factor 20

t Stalt delta &

v Hunt speed 700
Assigned Name

The Slore command also saves the contents of the high speed “Shadow RAM.” Locations between 128 and
192 are slored only when this command is issued. exlending lhe life of the EEPROM. These 64
locations are automalically downloaded on power-up resel.

OBSERVE THE PRECAUTIONS OF WRITING TOO FREQUENTLY TO NON-VOLATILE MEMORY.
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Command |Funetion T”p poinl IType Defoull,Proqrom !NV Byles 5
T [Hnemonic  [ASCH Tata | Data 2 Exemple
(nome)l 84  |Posilion 8,388,607 Address 0-255 T 233 100<cr>

The controller has a programmable “Trip Point" feature. During motion operalions. the position counier
is continuously updated. If the trip point function is enabled. the posilion is conlinuously

compared to the programmed trip position. When an equalily is delected. a trip evenl will be triggered.
If a program is running. a call or “Go Sub” will be made to the specified address belween | and

265.

Programs located at the specified address can perform almosl any funclion, including turning on/off
porls and selting new Lrip points. A irip point cannot be “re~entered” ie., when executing a

irip subroutine and a new Lrip is set as part of the subroutine, the new trip cannot be triggered uniil the
end of the firsl trip subroutine. Routines located between 128 and 192 will execule fasier because of

the "Shadow RAM" feature. Trip service routines should not conlain index. wail or time

consuming instruclions. The P command is used at the end of Lhe trip subrouline in program memory to
cause a return to the point where Lhe trip occured in the main program.

DISABLE
To turn off the irip function use @ (zero) as the address parameter.

NOTE: This command is only functional in fixed resolution (non encoder) mode.

Commend _ ffunclion Gl Velocily "¢ immediale,Program,Default [ &' 3
V  [emomc  [ASCH Dals | Data 2 Example
{name)T 86  [Speed 20-20000 none Vv 1000<cr>

Set final Slew Velocily after ramping up to speed.

The following commands use Lhis parameter.

R Relative index
+ Plus index
- Minus index

Note: For entered values of slew velocily, the indexer calculates the actual velocily used and displays this
number in {) in the X command oulput. This actual velocity may be different than he entered value since
the indexer uses an internal counter to generale lhe clock puises and the actual divide ratio for this
counter may not correspond to the exacl user specified velocily. In ali cases. the indexer wili always
. calculate and use the next highest value for velocily if it can'l achieve the exacl user entered value.

Example:

Type V3000. The X command displays 3004 indicating 3004 sps will be used for slew velocily.
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Punction Wit Time e Immediate,Program W Bt 3
w Knemonic ASCH Dala 1 Data 2 Example
{nome)W 87 [Time in .01sec 0-255 none W 100<cr>

Wait n x 10 milliseconds, where n is the Data 1 field.

The controller will remain in an idie state for the specified time. This time is derived from the cryslal
clock and is very repeatable and accurate. It is independent of motion in progress and times
functions while moving. One limer is available.

NOTE: SPECIAL CASE--wait for molion completion:

Using a 0 (Zero) time value will delay lhe next command/instruction until any index {+.- or R command)
motion has been completed or a Limit switch input in the direction of the move is activated. in the
Immediate Command mode the echoed line feed is delayed providing an allernalive means for the host to
determine molion complete (only practical in single axis designs). The WO must follow the motion
command to be wailed on and precede the next command to be execuled following the molion command.
The ¥0 must be used for every inslance when this action is desired.

Command | Function Exomine Poromelers IType |mmedi0te qu|e Mode |NV Bytes ﬂ/(]

X [Mnemonic A3C Data 1 Data 2 Example
(name)X 88 |none none X<er>

The Examine command displays se-lings of many parameters and provides useful informalion. Two lines
of operational parameter daia are displayed. Up lo five lines of data are displayed if the Encoder and
Auto position functions are enabled. In Single mode the display is as follows. In Parly Line Mode the X
command returns “32. Refer lo the Appendix for information on obtaining parameters using the Read NVM
command {o view paramelers in Party Line Mode.

line #1:  Y=hold/run.E=n. K=up/dn. H=vr{fr). na=name, {T=ppp/aaa}

Where: run=run current. hold=hold current. n=10x milliseconds
up=acceleration slope. dn=deceleration slope vr=Variable Resolulion mode,
fr=Fixed Resolulion mode name=most recent name assignmenl for parly line
ppp=trip position {if enabled)aaa=trip branch address

Line #2  l=iv (av/res), V=sv (av/res), (rl=nnn)
Where: iv=initial velocity. sv=slew velocily av=actual velocity used. res=actual resolution used.
rl=ramp Jength {multiply times K for actual)
NOTE: The divide factor (D) can be determined from the res. values

Line §3  (if encoder is enabled) e=1l, {ratio=rr)
¥here: ll=lines specified, rr=compuled ratio (lines/full-step}

Line #4 (if auto posilion is enabled} d = dz. v=vh/hres
- Where: dz=dead zone size, vh=hunt sleps per second. hres=hunt resolulion

Line #5  (if auto slall is enabled) s=ss. t=ti, r=rr, {lag=lll}
Where: ss=stall percentage, tl=tt=lest delta, rr=retry attempls lll=maximum allowable encoder lag
distance (based on s and t values)

ems displayed in parentheses () are compuled internally. based on parameter setlings.
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Commend _|Function Hotd /Run Current e Immediate, Default Weiles /g
Y Mnemonic 43CII Daia 1 Data 2 Example
{name)Y 89 |Hold currenl 0-100 {%) | Run Curren 0-100 (%) Y 1 75<er>

This command allows specifying the hold and run values of motor current (per phase) between 0 and
100% with a resolution of 1%.
The switching between Hold and Run values is automatic whenever a motion function is execuled. Current
reduction to the "hold” value is automalic and occurs when slationary. A programmable seltling

time is inserled afler each index (see "E" command)
NOTE: In units thal oulpul STEP CLOCK and DIRECTION. false pulses will occur when switching to a non-

curreni or setting the hold and run current lo lhe same value.

zero hold current value. This “phenomenon” can be eliminated by using eilher a value of ¢ for the hold

Command

Z

Furction Read Position({non encoder) | ™ Immediate

— ]
INV Byles n / a
Example

Mnemonic

(nome)Z

ASCIt
90

{lala |
Feadout mode 0 or 1

Data 2
none

7 1<er>

Read and display the current position. During motor move commands the value wilt change depending on

- the direction of iravet

The “Z1" enables continuous readout via the serial interface. Any change in position causes the position
data to be sen! lo the serial outpul. The readout is lerminated by a Carriage Return only.

The Readoul mode will be defaulted “on" if a Save command is issued. This mode is only practical using
single axis prolocol. The decimal portion will be non-zero only when fraclional positioning is enabled
{non-encoder. Variable Resolution mode).

NOTE: When an Encoder is being used. the lowercase z will display encoeder position information.

NOTE: Issuing a Z1 in Party Line Mode may produce undesired results.

Command

[

function

Read NVM Address |Type immediate |"V Bes /o

Mnemonic
(nome)|

ASCH
91

[ata §
Address 0~-2048

Data 2
count 0-255

Example

[ 120<ce>

The Read Non-Volatile Memory command allows the user Lo display any byte of lhe 2047 byle external
non-volatile memory. The address specifies the desired location lo access.

The optional count altows display up lo 255 localions, 10 bytes per line.

For listing memory as program instructions. refer to the q and Q@ commands.
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Commend {Funclion Read UmitS/HOrdWOre i'"’elmmedi(]te iNV et n/(l

] Mnemonic ASCH Daia 1 Dala 2 Example
(nome)] 93 [limits=0 hardware=1 none ] O<er>

“10" QUERY LIMIT STATUS
A Zero is returned if no limits are on.
1=Limit A, 2=limit B, 3=Both limils

"1 1" QUERY HARDWARE
Permits the user to examine the status of the various signal inputs. The resull will contain the sum of
the decimal values as follows:

Decimal value
1. Home input
2. Encoder error direction (internal)
4. Encoder error {inlernal)
8. Go input (nol usually readable when running)
6. Soft stop input
32. Jog + inpul
64. Jog - input
128  Jog speed inpul

e e ——————————— e
Cemmand  |Function +/— Index Type |mrnediﬂie,Proqrom ' |NV Bytes 5
+ Mnemonic ASCIl Dala 1 Dala 2 Example
- {nome)+,~ { 43,45 {Sleps 0.01-8,388,607.99 | none =200.5¢ct> o +200.5¢er>

Step in a positive or negative direction for the specified dislance. The motor will ramp up, slew, then
ramp down per the previously set paramelers. If an index is under way when the command is issued. lhe
controller will wait until the index is complete. The unit used for target position can assume three
meanings based on the mode of operation:

Non-encoder, Variable Resolution mode Range +/- 8,388,607.99 Full Steps

The {arget position is specified in terms of whole motor steps (typically 200 steps per revolulion} and a
fractional portion with .01 step resolution. Indexing will proceed at various resolutions, based on velocities
until the target "whole step” position is reached. 4 fine adjustment is then made to position Lhe rotor to
01 to .99 step.

Non-encoder, Fixed Resolution Range +/- 8388.607 Steps

The larget position is specified in lerms of steps at the specified resolution (see the “D“ command). This
mode permils slep transtations of 1/200 through 1/51.200 motor steps per revolution. Shaft speed is
limiled to 20.000 steps per second (al a given resolution).

Encoder, Fixed Resolution mode Range +/- 8,388,607 Encoder Position

The targel position is specified in lerms of encoder position. The shaft resolution is typically 4 times the
" encoder line counl. Indexing will proceed al various resolutions, based on velocities until the targel is

reached. A fine adjusiment is then made to posilion the encoder al the specified target. The resolution

used for this phase is up to 1/256 motor/step. Automatic stall detect (with "n” retries) may be enabled.

Aulemalic position maintenance after index may be enabled.

Related commands D. E. B. 1. K. 0, V.



——
Command |Function RCGd M()Vil’]q StOtUS Type'mmedlole WNV Bytes n/o
-~ Mnemonic ASCH Dala t Data 2 Fxample
{name)~ 94 {none none ~<er>

The Read Moving Stalus command is used to determine the currenl moving and mode status of the
controller. These slalus bits are converled lo a decimal number {0-255).

The status byte resull conlains Lhe decimal sum of stalus bils as follows:

Bit

0
|
3
4
]

Other bits in this resull should be ignored.

Decimal
1
2
8
16
RY

moving - indicates axis moving
constant-high in constant velocily
homing-homing routine is active

huntirg-encoder correction
ramping up or down.

EX. If the returned value is a 9 this would indicale moving (1) + homing (8}

I
Command  |Funclion NVM Direct Write e |mmediate INV Byles n/a
\ Mnemonic aSCIl Data | Dala 2 [Example
{name}\ 92 Jaddress 2048 doto 0-255 \ 100 20<cr>

The Write lo Non-Vo.alile Memory command allows the programmer to direclly modify any byte in the
memory. The life expectancy of the non- volatile memory may be effecled by excessive use of this

command.

NOTE: Non-volalile memory has a finite life of approximately 10 years for data retenlion and
460,000 wrile cycles.
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CommendJFunction e dbond Fnable ™ Immediate, Defoull [Vone s
d Kremonic ASClI Data | Dala 2 Example
{name)d 100 [sleps 0-255 none d 10<er>

This command specifies the differential position distance. in encoder counts. that lhe molor shaft is
permitted to differ from the encoder posilion register before aulomalic posilion correction is executed.

¥hen a correclion is required the position is re-homed Lo the desired position. The lolal dead zone vajue
is double the specified dislance. thus a value of 10 will maintain the position within +/- 10 encoder
steps. After completing a move using aulomalic position correction. further posilion correclions will be
automatic. Full molor power is ma:nlained, and the moving oulpul signal is asserled “on”. The minimum
practical value is affected by encoder resolution, backlash. and hunt step rate/resolutions. A value hat
is loo low will result in constant hunting or shaft oscillalion.

A value of 0 disables Lhis function. A non-zero value aclivales position mainlenance immediately. 4n
aborl command (ESC) will halt tracking

e —————
Comhand - jfunction £ neoder Resolution e Immediate, Defoull [ 0 /g
e Mnemonic ASCH Dala 1 Data 2 {Example
{name)e 101 | Line Counl 0.50-2000 none e 500<ce>

This command specifies the encoder resolution. in lines. for one revolution of the molor. The controller
multiplies this value times 4 for encoder position readings. A 500 line encoder will produce 2000 sleps
per motor revolution. The line count values are based on a slandard 200 slep/rev molor. resulting in
allowable seltings belween 50 and 2000 in increments of 50 {i.e. 100. 150, 200. elc...). Non standard
applications must be scaled approprialely.

A value of 0 disables all enceder functions. and subsequent indexing is in motor steps rather han
encoder sieps.

NOTE: Always execule this command lasl in the sequence when configuring the enceder seltings since this
command immediately enables encoder actions.

NOTE: Be sure the HOLD current setllngv (Y command) is nol set lo 0 when using position mainlenance.
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Command

f

Function

Find Encoder Index Mark

¢ |mmediote,Program

v———
]NV Byles 9

Mnemonic
{nome)f

ASCIl

102

Dala 1
direction 0 or 1

Dala 2
none

Example
f 1<er>

This command causes lhe molor to rolate in the specified direction unlit the opticnal encoder marker
output (option on encoder) is detected. Searching is accomplished using the hunt speed ("v") and
resolution (“h”). To avoid missing the index signal. the microslep resolution should be high. Values
between 1/32 and 1/256 are recommended. The mark is only usable in lhe fixed resolulion mode.
The motor pole to mark relationship requirements preclude practical use in variable resolution mode.

Command

h

Function Hynt Resolution e mmediate, Default Weytes
Mnemonic ASClI Data Dala 2 Example
{name}h 104 |microstep res. 0-8 none h 8<cr>

The Hunt Resolulion defines the motor micro step resolution as defined by the H command. used during
deadband recalibration operations. 4 value of 0 corresponds to full step and 8 equals 1/256 slep. See
the “H" command.

For moderate to high resolution applications, resolulions of 1/16 and above are recommended.

Very high resolutions will {end to increase the time required for farge position error corrections.

See:

st

v Hunt Velocity

“d" Deadband Enable
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Command |Funclion Speciﬂl T(i{) T”’“’lmmediole,Proqrom NV Bytes 5
k Mnemonic ASCI Data 1 Data 2 Example
(name)k 107 |posilion 8,388,607.99 | Port value 0-56 k 300.6 56<cr>

The SPECIAL TRIP command is a REAL TIME TRIP sequence, slored in "Shadow” RAM. It permits
programming porl output sequences Lo occur based on position. This powerful command can be used to
generate port sequences in real lime, while moving. For example. "lurn on and off 3 valves al various
posilions during a cycle”.
Descriplion of operalion
A. A trip posilion is set using the T command, address field points to k command in RAM.
B. When the trip position malch occurs:
a. Program vectors to trip address and the port dala is output {see the "A" command).
b. The trip position register is loaded with the NEXT irip posilion as specified in the k command.
c. The trip vector address is automatically advanced by 5 to point to the next k command.
C. A new trip posilion is now se. (k command just execuled) and the process repeals from step B.
Rules:
1. The k inslructions must exist in high speed RAM (BETWEEN 128 AND 192).
2. A rip point must be active with a vector address pointing to the k commands in RAM.
3. Sequences must occupy contiguous RAM address space.
4. To disable the last k vector address, use a T 0 0 afler scquence execules.

The use of this powerful command is besl understood by way of example. Two valves V1 on porl §4. & V2
on porl #5 need to be sequenced as follows:

POSITION VALVES  PORT VALUE {DAT) 2 of A commend)
1] 0

dart V1 olf. V2 oft
100 Yion 8
200 ¥1on. Y2 on 2

300 ¥2 off ¥l on ]
100 ¥2 off, V1 off 0

a. Enter the "STATES™

130 *start progreming in shadow ram sres

130 k2008  *Vion. next Lrip sel to position 200
2

135 X 30024  ‘both on. nexl irip set 1o position 300

140 k4006 . *¥2 off. nex! Lrip set Lo posilion 400

145 k5000  “both off {posilion 504 is sel but might never be hit}
15 P ‘exit progrem mode

b. The commands now exisl in RAM. Issue a Save "S" command lo store in NV memory.

c. Load (he main program:
?

0

(] *set origin to 0

1 1100 130 "sel Lrip posilion and veclor sddress

6 AO *ael. outpuls off

8 R4J000  ‘slar{ move

13 % “wsil for move to completis

16 T00 *clesr Lrip at 500 set by last k commend
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M R —— i tteeeeeeemss e
Command  |Function Elmil Polori!y l Type DGIOU“ IN\' Bytes n/o
I Mnemonic ASCIE Data | Dala 2 Example
{name])l 108 10,1,2.3 none [ 1<er>

The fower case L conirols Lhe polarity of Lhe limil switch inpuls as recognized by Lhe controller. The data
value determines how the limil swilch inpul is acted upon when closed.

0 - Normal. {Active Low) limit inpuls 1 - Inverl (Active High) limit inputs
2 - Enable Soft Stop on limil inpul low 3 - Enable Soft Stop on limil input high

NOTE: Limit A is the timit for moves in Lhe "+ direclion.
Limil B is the limit for moves’in Lhe "~* direclion.

m_

; Fanction . - W Byl
Command  |Functior S(’[ O”(j‘ln Type DEfOUI[ yles n/(]
e Hrerone ASCI Dala t Dala 2 Exampie
(nome)o 111 |none “none ’ 0 <cr>

This command sels e posilion counter to 0. This command is identical Lo the upper case version.

Command - Function ~yery Program s List IT"‘elmmedlole Whes 1 /g

q Muemonic ASCI Yala | ] Dala 2 Example
{nomelq 1135 [oddress 0-1791 none q <cr>

Last application programs from non-volatile address. 20 lines al a time. See the “Q" Command.

Command  {Funclion

m
Stall Relry Counl ¢ Defaull Immediate,Progrom ™ ¥ n /g

r Mremonmc ASCH Data | Dala 2 Example
(name)r 114 [number of relries 0~255 | none r5<er

Sel Stall Relry Count will automalically re-atlempt lo execute a new index if, during Lhe course of an
index, a slall condilion is delected.

A Stop molion.

B. Read encoder position.

€ Automalically execule a new index based on the new computation

Upon exhauslion of Lhe relry coun: the controller will slill altempt to acquire Lhe desired position il the
Hunl (Deadband} fealure is enabled. Limil inputs or Aborl commands will terminate retries.
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command - [Punction - Gyalf Foclor e immediote, Defoult [ n/o
[ Mnemonic ASCI Lata 1 Dala 2 Example
{name)s 15 jstall foclor 0-25% none s 100<cr>

This command sets Lhe encoder counts lag dislance as a percentage of the sample rate {1). A value of
255 represenls 100%. The formula for delermining the number of encoder lag steps is:

Lag Dislance = Stall Test Value(t) x Encoder Steps per Motor Step x Stall Faclor(s) / 255

If s = 224 the maximum lag is:

10 x 10 x 224/255 = 87.8 encoder sleps.

(see L command below)

Every 10 motor steps the encoder posilion is sampled. If the motor distance has not moved at least 87
encoder sleps a stall condition is sel and the controller takes corrective action.

ﬁ
Command  |Funclion Stall Test Delta |Type immediote,DefouIl |NV Bytes n/o
t Mnemonic ASCH fiata 1 Dala 2 [Example
(nome)t 116 [steps 0-255 none t 10<cr>

This defines the sample rate or dislance incremeni {in full motor sieps) between slall lests.

By example:
4 200 step/rev motor is caupled to a 500 line encoder, which yields 2000 encoder steps per
revolution. or 10 encoder steps per motor slep {2000/200).
The sample distance (1) is 10 full steps.
The encoder change each “t" step is 10 x 10 = 100 encoder sleps.
The aclual sampling should allow for some backlash as defined by ihe stall factor.

_—_—

w
Command - fFunction Hynt Velocity 1 e Immediate, Defoult ["" e nfa |
v Wnemenic ASCH Data 1 Data 2 Example
{namev 118 Ispeed 20-8000 none v 500<cr>

Hunt Velocily specifies the hunt step rale Lo be used during deadband reposilioning. Molion is al a fixed
resolulion, specified by the “h” parameler.

NOTE: The controller ray gel “stuck” in a hunt mode if v is set too high or too low and ESC will not work
{o aborl the hunt function. Turning lhe motor shaft may allow the position lo be found and the huni

function to lerminate If the controfler does get “sluck”. cycle power and change the v parameter before
altempting to move again.

<

|

4
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i N . v
Commond _ fFunction () )tput CR LF ™ Immediate,Program |" Biles 1
y Mnemonic ASClI Dala 1 Dala 2 Example
(nome)y 121 |none none y<er>

This command causes a carriage relurn line feed 1o be sen! o the terminal. This command is useful
when displaying position as part ¢f a program. Withoul this command following the Z Lo display position.
the position reports would be send on the same line, causing the display to wrap around al the end of a
display line. When the y command follows @ Z command, the next posilion report would appear on Lhe
nexl display line. providing a format which is easier to read.

Command {Funclion Re()d ErCOder POSitiOﬂ Type'mmediole NV Bytes n/(]
4 Mnemonic ASCl Data 1 Data 2 Fxample
{nome)z 122 |Readout mode 0 or 1 none 7 1<en>

Read and display the current encoder position. During move commands the value will change depending
on the direction of lravel and the posilion ¢f the encoder.

The "z1" enables continuous readout via the serial interface. The readout is lerminaled by a Carriage
Return only.

The Readou! mode will be defaulled "on” if a Save command Js issued. This mode is only practical using
single axis prolocol.

NOTE: The use of the uppercase Z command lo display posilion when using an encoder may produce
unpredictable resulls in the position information.
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The following example illusirales the method of generating. editing and execuling
programs through the serial porl. in Single mode operation. (CR} indicates the Carriage
Relurn character {hex 0A).

ENTER REMARK

P 0 (CR) Place in Program mode,
inserl instruclions at localion 0.

Starl inserling instruclions. The address is displayed during entry

ADDRESS  INSTRUCTION REMARK

0 F1000 0{CR) Find home at 1,000 SPS in the "+" direclion
3 ¥ O(CR} ¥ait until move completes

6 0 (CR) Set origin to zero

7 R+10000 (CR)  Index “+" 10.000 steps relative lo origin.
12 ¥ O(CR) ¥ait until complete

15 R-10000 (CR)  Index “-" 10.000 steps relalive io origin
20 ¥ 0(CR) ¥ait until complete

23 J 73 (CR) Jump to address 7 (4) times

27 R+1000 (CR)  Index “+" 1.000 steps relative Lo origin
32 ¥ 0(CR) ¥ait until complete

35 R-1000 (CR)  Index “-" 1.000 steps relative to origin
40 W 0(CR) ¥ail until complele

43 G 7 (CR) Go to address 7 (endless loop)

46 P(CR) End of program flag

The program now resides in the non-volatile memory.
The iadexer responds with a "§".
Enter: "q" 0 (Carriage Return) or “q" (Carriage Return)

The ierminal will display the instruclions and addresses as follows (Note thai the P at
the end is nol displayed):

t 10000
3 ¥

& 0 0

¥ R 10000
12 W

15 R -10000
20 ¥

P T Y A

27 R 1000
R W

3 R -1000
AT

3 G 7
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Starting al localion 0; Enter: “G" 0 1 {Carriage Relurn) Nole: The trace is turned on

The indexer will starl executing lhe preprogrammed instructions stariing al jocation 0
and loop forever. Eccause the Trace oplion is in effect the display will list each
instruction prior to execulion. The user may terminate program execulion al any time
by entering ESCape.

Alter one or more instruclions:

Example: It is desired to change lhe instruction 30 lo 5000 steps.
as follows:

Enter:
P 30 (Carriage Relurn)
+5000 (Carriage Return)
“ESC”

The edit is complete.

Enter:
"Q" 0 (Carriage Relurn)
To lisl each subsequenl program line enler a Carriage Relurn:

O F 10000
3 W

6 0 0

7 R 10000
2 W

15 R -10000
0 W

23 ) 73

30 R 5000
3% W

3 R -1000
43 W

6 G 7

49 P




SETTING OUTPUT CURRENT

The indexer has the ability o conlrol the motor operational “Run“ and “Hold" drive
currents. The following procedure is used to access the independently programmable
“Run” and "Hold” current fealure. Values from 0 to 100% may be enlered: Ref. “Y”
comsmand.

1. lssue the "Y" command to program Lhe desired current values. Entering Y 10 80
yields a 10% Hold currenl and 80% Run current.

2. lssue an "S” Save command. The values and mode are slored lo non-volalile
memory.

On receipt of an index or other molion command, the control circuils are incremented
Lo the 80% boost. while moving is in process. On complelion of motion (and a seltling
delay time) the current is aulomalically reduced to the 10% Hold current level.

Accessing the Current Disable feature will require using the following current set-up
procedure:

To eslablish a “Current Disable” and Running current of 80% of maximum:

TYPE RESULT
Y0 80 sets hold al 0% (disabled) and run at 80%.

NOTE: If the number “0” is enlered as the first dala value during current control
programming, the oulput chopper driver is disabled during "Hold" modes of operalion.
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EQUIPMENT

The indexer/driver modules are extremely flexible in the manner in which lhey may be
ulilized. This is especially true for multiple axi$ applications. This section will outline a
basic Lrouble shooling process. If you are slill experiencing difficullies after following
Lhese procedures. please calt IMS 8:30 AM to 5:00 PM EST for applications assistance.

NOTE: Unauthorized service of your module may void warranty.

Mosl common causes of operalional problems arise from improper configuration/wiring
of conneclions to the modules. The following noles should help io isolate these
problems.

NOTE: BE SURE THE FOLLOWING HARWARE INPUTS ARE HIGH DURING POWER-UP:
SOFTSTCP, JOG +. JOG -. GO. JOG SPEED

1. A general purpose VOM or DVM. preferably including a 10 Amp
current scale (0 o 2 Amps will also work).

2. A suitable shorl. small gauge wire wilh small jumper clips or
female .025" contacts. (test jumnper).

NOTE: DO NOT REMOVE, OR CAUSE MOTOR LEADS TO BECOME DISCONNECTED
WHILE POWER IS ON.

OPTIONAL EQUIPMENT

3. An Oscilloscope may be useful for observing signal wave forms.
4. A Logic Probe gives a quick indication of logic stales al a glance.



TROUBLESHOOTING

PROCEDURE

1. As a basic precaution, disconnect all mechanical coupling and electrical conneclions
to Lhe slepper motor {s). These lests will eventually require an electrical load.
however until indexer operation is achieved il is best lo inhibit mechanical
movemenl.

2. Verify proper DC power Lo the module by measuring the DC voliage oulpul on the DC
power supply.

3. Verify motor winding conlinuity and phase polarity.

4. Allach the current meter in series wilh one of the Phase B molor conneclions.

9. Plug in the DC power supply.

The following test will verify basic molor operalion:

6. With power and a molor/ammeter connected Lo the module the motor should
exhibil “Holding Torque.” The current value observed will correspond to the tast
Saved or Default value of holding currenl.

7. Place a test jumper connecling Logic Ground and Jog +. The molor should begin {o
rotale at the (defaull) rate of 70 sleps per second.

8. Remove the connection to Jog + and place the jumper Jog -. The motor should
begin to rolate in the opposite direction.

The above lests have verified basic conlroller. driver and motor operation. Assuming
that the initial trouble shooling tesls 1-8 passed successfully the next step in the debug
process is to verify system communications. The following procedure wiil lest the serial
communication.

Primary communication to the module is through the RS-422 serial porl. A PC/AT
compatible personal computer or a dumb lerminal is required.

DUME TERMINAL TESTING:

9. Attach a lerminal to lhe module.

10. Set the communication settings to 9600 baud. 1 stop. no parity. 8 data bils.

11. With power applied to the indexer/driver module, press the Space Bar.

The module should return with a xxxx yyyy AMS MAX-2000 vXXX Response.

Xxxx = Indexer version number
yyyy = Encoder (oplional) version number
XXX = Operational code revision level.

CONDITION: NO RESPONSE

A. If there is no response, check Lhe wire conlinuity and pin assignmentis from the
lerminal and confirm lhe lerminal sellings.

B. Use an oscilloscope to observe transmitied data oulpul from pin 2 of the {25 pin)
RS-232 termiral outpul. while repeatedly pressing the Space Bar on the keyboard.

C. Seek an allernale terminal for communicalion if there is no output observed as a
resutl of step B.
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CONDITION: RESPONSE
D. Type X (Examine Command) followed by a Carriage Return.

The following paramelers should be echoed back:

E. I lhe response does not malch these defaull parameters Type “C 8" with a Carriage
Return. This is an inilialization procedure. Type a ~C foliowed by a space. lollowed
by an X followed by a Carriage Return and observe lhe following:

XXXX yyyy  AMS MAX-2000 vX.XX

X Y=20/7 E=100 K=10/10 H=vr na
{

[ = 400 (12000/32) V = 3004 (12047/4) {rl = 15)

CONDITION: RESFONSE APPEARS DISTORTED
G. Type X and a Carriage Return and observe the parameters indicated in procedure D.
If the echoed parameters do nol malch. appear garbled. broken, spaced or partially
missing check the following:
1. Verify correct lerminal settings.
2. Check the routing of the serial communications cable.
Verify that lhe cables are not bundled with molor
conneclion cables or in close proximily to olher
sources of high speed switching currents or iransient
voltage inducing devices (Solenoids. Relays. elc.).

If you are still experiencing difficulties afler following the above procedure, please call
and ask for ome of our applicalions engineers.
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PLEASE READ THE FOLLOWING NOTES BEFORE USING YOUR INDEXER/DRIVER.

13 DO NOT ALLOW THE MOTOR LEADS OR POWER LEADS TO BECOME LOOSE OR DISCONNECTED
WHILE POWER IS APPLIED TO THE UNIT.

2) DO NOT ALLOW TIE FOLLOWING INPUTS TG BE LO¥ DURING POWER-UP:
SCFTSTOP
GO
JOG +
106G -

3) IN PARTY LINE MODE. THE LF CHARACTER 1S THE LINE TERMINATOR. IN SINGLE MODE. THE
(R 1S THE LINE TERMINATOR. IN EITHER MODE. THE INDEXER WILL ECHO ALL CHARACTERS
UP TO AND INCLUDING THE LINE TERMINATOR

4) IN VERSION 1.09 OF THE INDEXER SETTING THE CURRENT TO “0" WILL CAUSE
UNPREDICTABLE OPERATION WHEN THE NEXT INDEX 1S MADE. USE A SETTING OF “1*
INSTEAD. THIS PROBLEM IS RESOLVED IN LATER VERSIONS OF THE INDEXER.




COMMAND SUMMARY

COMMAND

SET JOG SPEEDS
CLEAR AND RESTORE
MICROSTEP RESOLUTION
SETTLING TIME DELAY
RESOLUTION MODE
INITIAL VELOCITY
RAMP SLOPE

STORE PARAMETERS
TRIP POINT

SLE¥ VELOCITY
HOLD/RUN CURRENT %

EEH R T O

F FIND HOME

M MOVE AT CONSTANT VELOCITY

R INDEX TO POSITION

+ INDEX IN “+" DIRECTION
INDEX IN "~ DIRECTION

PROGRAM COMMANDS
G GO

1j Junp

k  SPECIAL TRIP

L LOOP ON PORT

P PROGRAM MODE

Q  QUERY (LIST) PROGRAM
q  QUERY (PAGE) PROCRAMS

UTILITY COMMANDS
ESC ABORT/TERMINATE
@  SOFT STOP

~C SOFTHARE RESET
A PORT

L LMIT POLARITY
0.0 SET ORIGIN

¥ WAIT DELAY

X EXAMINE PARAMETERS
Zz DISPLAY POSITION

[ READ NV MEMORY

\" ¥RITE 70 NV MEMORY

] READ LIMITS/HARDWARE
~ READ MOVING STATUS

y  OUTPUT CR IF

§

DEADBAND ENABLE
ENCODER RESOLUTION
FIND ENCODER MARK
HUNT RESOLUTION

SET STALL RETRY COUNT
STALL FACTOR

STALL TEST DELTA

HUNT VELOCITY

< e~ o oA

DATA 1 RANGE DATA 2 RANGE
SLOW SPEEDx30 0-255 HIGH SPEEDx30 0-255
NVM PAGE 0-9 NONE NONE
RESOLUTION  0-8 NONE NONE
0.01 SEC 0-255 NONE NONE
FR/VR 0-1 NONE NONE
STEPS/SEC 20-20.000 NONE NONE
ACCEL 0-255 DECEL 0-255
NONE NONE NONE NONE
POSITION +8.388.607.99  VECTOR ADDRESS 0-255
STEPS/SEC 20~20,000 NONE NONE
HOLD % 0-100 RUN % 0-100
STEPS/SEC 20-20.000 DIRECTION 0-1
STEPS/SEC 0,£20-20000  NONE NONE
POSITION +8.388.607.99  NONE NONE
STEPS 0.0§-8.388.607.99 NONE NONE
STEPS 0.01-8.388.607.99 NONE NONE
ADDRESS 0-1791.2048  TRACE OFF/ON 0-1
ADDRESS 0-1791 N+1 TIMES 0-255
POSITION +8386.607.99  PORT VALUE  0-56
ADDRESS 0-1791.2048  CONDITION 0-5
ADDRESS 0-1791 NONE NONE
ADDRESS 0-1791 NONE NONE
ADDRESS 0-1791 NONE NONE
NONE NONE NONE NONE
STOP MODE NONE.01 NONE NONE
NONE NONE NONE NONE
WRITE/READ  0-128/129 NONE NONE
INVERT SOFTSTOP 0-3 NONE NONE
NONE NONE NONE NONE
0.01 SECONDS ~ 0-65535 NONE NONE
NONE NONE NONE NONE
READOUT MODE 0-1 NONE NONE
ADDRESS 0-2047 COUNT 0-255
ADDRESS 0-2047 DATA 0-255
LIMITS/HDW 0-1 NONE NONE
NONE NONE NONE NONE
NONE NONE NONE NONE
STEPS 0-255 NONE NONE
LINE COUNT  0.50-12750 NONE NONE
DIRECTION 0-1 NONE NONE
MICROSTEP RES 0-8 NONE NONE
RETRIES 0-255 NONE NONE
FACTOR 0-255 NONE NONE
STEPS 0-255 NONE NONE
STEPS/SEC 20-8.000 NONE NONE
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¥hen Lhe indexer is operating in Party line mode. the X command does not provide the operational
paramelers as described in the manual for Single line mode. This application nole shows a method for
reading the stored paramelers direclly from NVM by reading the locations where lhe paramelers are
stored. Use the “{"* command lo read the desired location.

Note thal this lable is only valid fellowing an “S" store command and immediately foliowing a power on
reset.
resel.

The following paramtiers are used for lhe example in the following table. (Display shown afler an X'
command).

XY= 0/25 E= 50 K= 22/45 H=wr na=1
I= 400 { 12800/32) V= 2048 { 8192 /4) (rl= 8 )
e = 500 {ralio = 10)
d= 30 v- 703 /16
s=20 t=5 r=5(lag = &)
{Jog speed set 1o 11/33. Resolution sel to Full Step}

This foliowing map defines the inlernal locations where the defalls are slored. These values resided in
the NV memory slarting al address 1984 and conlinue through NVM address 2019.

Example Dump of 1984-1993

32 15 5 0 11 33 22 45 0 0
Location Parameter Value  Noles
1984 slatbits 32 used internally
1985  resmode 15 {5=vr, 4= fr
1986 relry_count 5 rsettoh
1987  divide factor 0 D command sel lo 0
1988 jog slow speed 11 First parameter in B command
1989 jog hi speed 33 Second parameter in B command
1990 up k fact 22 First parameter in K command
1991 down k facl 45 Sacond parameter in K command
1992 trip-lo 0 No Trip Point sel
1993 trip_mid 0
Example Dump of 1994-2003:
[\ 0 0 25 5 244 1 20 30 0
1994 Lrip-hi 0
1995 irip_veclor 0
1996 i hold 0 Fust parameter in Y command
1997 irm 25 Second parameler in Y command
1998 setlle lime 50 E command
[ 1999 encoder lines lo 244 Remainder of Encoder Lines/ 256 (e command)
2000  encoder lines hi 1 Whole portion of Encoder Lines/256 Ex. =500 => 2564244
2001 stall faclor 20 s command
2002  dead zonelo 30 d command
2003  dead zone hi 0
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Example Dump of 2004-2013:

147 x 10-6

5 10 2065 243 129 26 192
Location Parameler Value  Neles

2004 stall inlerval 5 t command

2005  encoder ratio 10 internally calculated
2006 inilial velocily lo 256 1 comimand

2007 initial velocily hi 243

2008 init velocity ptrl 129 used inlernally

2009 nit velocily ptrh 26 used inlernally

2010 inmitial velocily res 192 used internatly

2011 slew velocily lo 167  V command

2012 slew velocily hi 253

2013 slew velocily pirl 137 used inlernally
Example Dump of 2004-2019:

26 192 36 249 196 49

2014 slew velocity pleh 26 used internally

2015 slew velovily res 192 used internally

2016 hunt velocity lo 36 h command

2017 hunt velocily i 249

2018 hunt reslolution 196 used inlernally

2019 name 49 ASCI “1" (decimatl)

The following formula is used to calculate velecily values from the dala stored in NVM:

(65535 - ((NVM Hi * 256) + NVM Lo}) * 12



APPLICATION NOTE Page 54

To communicate wilh the indexer, a terminal emulation program running on a PC is commonly
used. An example of a terminal emulalor is the TERMINAL program supplied wilh all versions of
Microsofl Windows. To use this vrogram lo communicate wilh the indexer. the COM porl musl be
properly configured.

Starl the TERMINAL program running by double clicking on the TERMINAL

= icon in lhe Accessories Screen in Windows. Refer to figure 1 for the menu to selecl
the Communication setlings screen in TERMINAL. Once in the setlings screen. configure
the COM settings as shown in figure 2. Be sure lo sel the COM port o the appropriale selection for
the PC being used. Once these setlings are established. click on the OK bulton. Press lhe space
key to iniliale Single Mode communicalion with the connecled indexer. Refer lo lhe
Communication section of this manual for more information.

Terminal

File Edit 'l Phone Tranafers Help
Phone Number, .. £3
Tecminal Emulatian...
Terminal Preferences...
Fuaction Keys...

| Text Teansfers...
Binery Yransfers...

Communications..,

Modem Commands...

Printer Eche
Timer Mode
Shaw functian Keys

Figure 1.

l:- Communjcations I
I”,»d Rateg———————————

Omne Om Ocoe O 1200
Q2400 O w00 @ 9600 O 19200

E! Ba: Slep Bi:
Y 1: Cr @« [@1 6!5 Q2

Buity
® Nene OXuM
Ooud O Hudware
Ofvan | | ®Fonol
O Mak
O spoce| () Pesity Clwock [ Cagrios Outact

Figure 2.
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The TERMINAL program can also be used for downloading pre-wrilten programs to the indexer. An ASCII
editor is used lo create Lhe program using the instructions shown in this manual. (For information on
an ASCII edilor. refer Lo the NOTEPAD program supplied wilh Microsoft ¥indows).

To download a program using TERMINAL, some default TERMINAL settings musl be changed as shown in
figures 3-6. Slart TERMINAL and selecl Lhe Text Transfers menu under lhe Setiings menu as shown in
figure 3. Once in the Text Transfers screen, configure the seltings as shown in figure 4. Nole thal ihe
delay belween characters is sel lo 2/10 seconds and the send option is single character al a time. The
delay value may need to be increased depending on the struclure of the program being downloaded.
This value should be set to 5/10 seconds if the “P* command is embedded in the program to be
downloaded.

To download the program. select the Texl Transfer menu as shown in figure 5. Selecl the Send File
setting. Setecl the file to download and select OK as shown in figure 6. The file will be aulomatically sent
by TERMINAL . All characters sent will be echoed by the indexer.

pss A R 363
File Edit T8 Phone Irensfers  Help Text Translers

Phone Numbesr... Flo- Conicel
Terminal Emulation... 2 O Stonded Flow Contiel
Terminal Preferences... @ Chacacter i 3 Time
Functlon Keya_. O Lina st a Time
|
Blnary Transters.., [ Teanafer a Character at & Time
Communicatians... © Dolay Beiwesns Characters: (2] 710 Sac
Magem Commande.., O Wait tor Chacactes Echo
Priater Echo
Timer Mude [0 Word Wran Outgoing Tewl st Cobumn:
Show Funcllan Keys "

S Figure 4.

Figure 3.

Tesminal - AMS.TRM B2 b

EHe Edi Settings Phone TN m
Send Texi Fife..,

Recetve Text Fllc...
Yiew Text File...

Scnd Rinery Flle.

| Recelve Binary File...
imse

Resume

List files of Type: Diwgou: X Strim LF

Figure 5.
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This application note illusirates the use of the LIMIT inpul under program control to reverse direclion of
a move when lhe LIMIT is hil. Nole lhal lhe system is configured such thal index move +9000 will cause
the LIMIT switch Lo be hil before posilion 9000 is reached. The WO following the +8000 causes the
program lo wail unil the move of 3000 sleps is complele OR a LIMIT input is hil. Once the LIMIT input is
hil. program control conlinues with the next statement afler Lhe W0 insiruction.

PO

00 sel position counter 1o 0

1 +9000 move in + direction toward limit. {assume limil will be hit before 9000}
6 ¥0  wail for move complete

9 W500 wail 5 seconds at limil position

12 RO return Lo 0 when limil is hil

17P  end of program

This application program illustrales the programming of a rotary molion using indexer commands. The
desired motion is to move the motor 370 degrees al a rate of 200 rpm. wait 5 seconds. move back 10
degrees, wait 5 seconds lhen relurn to the starting point. During the first part of the move. an outpul
must be turned on when {he position is 270 degrees. Note thal a 1.8 degree/step molor is used. giving
200 full steps per revolution.

First, the conversion of degrees lo sleps is made for each movement:
370 deg. x 1 step/1.8 deg. = 205.56 full steps
270 deg. x 1 step/1.8 deg. = 150 full sleps
10 deg. x 1 slep/1.8 deg. = 556 full steps

Next, the speed in steps/second is delermined:
200 rev/min. x I min./60 sec x 200 steps/rev = 667 sleps/sec

Next. program the indexer: (Memory addresses are nol shown in this example}

Po slart at lccation 0

V 667 set velocity

Hi set variable resolulion mode

Do set full step resolulion maximum

0 sel origin

T 200 150 set trip point at position 150, vector to address 200
AO set output off

R +205.56 index 1o f:rst position {lrip routine will be execuled al position 150}
¥0 wait for move complele

¥ 500 wait 5 seconds

-5.56 move back 10 degrees

Wo wait for move complele

W500 wail 5 seconds

RO return to starting position

L[] wait for move complele

P end of program

P 200 program trip rouline al address 200

A8 set oulpul § on

T0O turn off Lrip

P end of 1rin rontine
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Here are the results of the liming measurements for the IM483i for slarting a move (rom
program mode and from immediale mode. Note thal lhe tesling was done using a IM483i version
1.09. Timing for program mode was done using the command +1000 execuled from both EEPROM
(tocation 0} and RAM (location 130 with G130 at location 0).

Program Mode using GO switch input
Go _ |
INPUT —
}_T‘L _l
MOVING
QUTPUT
I__Tz _._l EEPROM RAM
PHASE Tl 11.5 8

OQUTPUT  ___ f

T2 8 8
Program Mode using G command 3 . 10
G _—j *After carriage return ” Lo 10
COMMAND
l_____'l‘3 | all values in m$
MOVING

OUTPUT ;
e —
PHASE -

OUTPUT

The following timing was done by sending M+1000 to the IM483i.

M+1000 _—l *After carriage return
COMMAND —_—
l—rs
MOVING
OUTPUT —[——

| T5 = 5 mS
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indexer. The program used in each case is as follows:

A0
Af
G (to 1lst location)

ouT 1 ]__l LJ
| | l

T1 T2

for EEPROM and RAM respectively.

EEPROM

3mS

Tns

Here are Lhe results of measurements taken on the liming of instruclion execution in the

RAM
.18ms

.34ms

Note that the internal fetch instruction cycle time varies depending on the lenglh and complexity
of the instruction. In the above case. the A command uses 2 byles of memory while the G
command uses 3 bytes. The lotal program is 7 byles long and takes an average of 10m$S {rom

EEPROM and .52mS from RAM. This translates to an average insiruction lime of 1.4 mS and .07 mS
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This application illustrales a method for conlrolling an AC powered device using the indexers OUT!
outpul. Examples of applications requiring AC control are counlers, lamps. solenoids ...elc. Each of the
Lhree general purpose outputs of lhe indexer are capable of SINKING up to 20m4 of current when low.
These oulputs can be used to control a device called a Solid Siale Relay. or SSR. using an external
power supply. The type of SSR used in this example has a DC inpul and an AC outpul and can be used
to conlrol the types of AC devices mentioned above. Connection of the inpul of the relay to the GUTI
signal is shown below. The oulput of Lhe relay controls the AC load.

The programming of the oulpul porl requires the use of the “A” command. For this example OUTI is
used and the commands A8 and AG are used to toggle the slate of bit 3 in the "A" command data which
in turn controls lhe slate of OUT1 through the indexer. The following program segmenti shows a method
Lo oggle ihe relay on and off al a 5 second interval. Nole hat the indexer can be used as a logic
controller, nol requiring the use of a motor if molion is not required.

PO
A8 sel outl high lurning off relay
W500  delay 5 seconds

A0 sel oull low turning on relay

Wo00  wait § seconds

GO loop forever

P end of program

Ground +5VDC
+ Supply
IM483i,ie
or
Panther Li,Le
+ AC Load
OuT1 SSR

—’ . S(ﬁ:?ce

*Note that the current into the drive's
OUT1 pin must be limited to 20mA max.
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This application nole demonstrates how to program the indexer lo simulate a simple oscillalor board
using the three general purpose inputs. A cut to length machine is a lypical applicalion of this
program. The inpuls are defined as follows:

Inpul § - Active low input that initiates an indexed move.
Inpul 2 - Active low Jog input.
Inpul 3 - Enables molor deceleralion when high and disables
deceleration when low.
Soft stop - dedicaled inpul lhal decelerates the motor if it
is moving and aborts the program. To restart
the program. power musl be cycled.

LimilA.B - Oplically isolaled limil inpuls to resirict iravel in specified direction.
(Hardware controlled, no software programming necessary.)

The hardware connections are shown below.

Program Description:

On power up, the indexer will begin execuling instruclions at address 1600. The G C instruction at Lhis
location branches the program to address 0. where the main seclion of the program is located.
Addresses 0 through 10 and address 17 contain operating paramelers thal can be tailored for the
application. Note thal lo change acceleration. the K parameters in both address 10 and address 17
must be changed. Address 10 through 28 form a loop thal will continuously poll the three input
swilches for a closure. 1f input 3 is high, the acceleration parameters al address 10 will be used by any
subsequent moves. 1f inpul 3 is low. the acceleration parameters at address 17 will be used. (At
address 17 the deceleration slope is set o zero). Inpul I and input 2 each have their own service
roulines that will be execuled when a closure is detected. The lasl instruclion of each service routine
must be a G10. This causes the program to relurn to the beginning of the loop thal polls for switch
closures.

IM433i,ie

+5 VDC + Opto Supply
Supply - f——

o————— Limit A

o———— LimitB

oo | Input1

Index
| o o——| Input2

Jog
o o Input 3
Decel

Disable

Ground

Lo o Soft Stop

Stop
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Main Program:

Add.  lostruclion Comments

0 Do Divide resolution

2 B0 Resolulion mode

4 1 255 Inilial velocily

7 vV 2000 + Slew Velocity

10 K 20 100 Ramp Slope (normal)

13 L 205 Branch {o add. 20 if inpul 3 NOT Low
17 K20 Ramp Slope (no deceleration}

20 L 100 0 Branch to add. 100 if input 1 NOT High
24 L 200 2 Branch to add. 200 if input 2 NOT High
28 G 10 Always jump lo add. 10 -

Index (Input 1) service routine:

The instruclions shown here will drive the molor 4000 steps in the positive direclion. delay 500
milliseconds and move 4000 steps in the negalive direction, relurning to the original localion, Change
address 100 and address 111 for differenl length moves. Change address 108 for a different delay.

Add.  Inslruclion

100 +4000 Any sequence of instruclions can be programmed here

105 ¥ o Yait for motion to stop.

108 ¥ 50 Delay 500 milliseconds.

111 -4000

116 ¥ 0

119 G 10 Return to address 10. Musl be the last line of service routine.

Jog (Input 2} service routine:

Add.  lostruction Comments

200 M 2000 Change Jog speed or direclion here

203 L 203 2 Wail for input 2 lo go high

207 MO+ Stop moving

210 Wo

213 G 10 Return to address 10. Musl be the last line of service rouline.

Bool instruction:

Add.  Instruction
1600 GO Automatically slarl program at address O on power up




WARRANTY

TWENTY-FOUR (24) MONTH LIMITED WARRANTY

Intelligent Motion Systems, Inc. (“IMS”), warrants only to the purchaser of the Product
from IMS (the “Customer”) that the product purchased from IMS (the “Product”) will be free
from defects in materials and workmanship under the normal use and service for which the
Product was designed for a period of 24 months from the date of purchase of the Product by
the Customer. Customer’s exclusive remedy under this Limited Warranty shall be the repair
or replacement, at Company’s sole option, of the Product, or any part of the Product,
determined by IMS to be defective. In order to exercise its warranty rights, Customer must
notify Company in accordance with the instructions described under the heading “Obtaining
Warranty Service.”

This Limited Warranty does not extend to any Product damaged by reason of alteration,
accident, abuse, neglect or misuse or improper or inadequate handling; improper or
inadequate wiring utilized or installed in connection with the Product; installation, operation
or use of the Product not made in strict accordance with the specifications and written
instructions provided by IMS; use of the Product for any purpose other than those for which
it was designed; ordinary wear and tear; disasters or Acts of God; unauthorized attachments,
alterations or modifications to the Product; the misuse or failure of any item or equipment
connected to the Product not supplied by IMS; improper maintenance or repair of the Product;
or any other reason or event not caused by IMS.

IMS HEREBY DISCLAIMS ALL OTHER WARRANTIES, WHETHER WRITTEN OR
ORAL, EXPRESS OR IMPLIED BY LAW OR OTHERWISE, INCLUDING WITHOUT
LIMITATION, ANY WARRANTIES OF MERCHANTABILITY OR FITNESS FOR ANY
PARTICULAR PURPOSE. CUSTOMER’S SOLE REMEDY FOR ANY DEFECTIVE
PRODUCT WILL BE AS STATED ABOVE, AND IN NO EVENT WILL THE IMS BE LIABLE
FOR INCIDENTAL, CONSEQUENTIAL, SPECIAL OR INDIRECT DAMAGES IN
CONNECTION WITH THE PRODUCT.

This Limited Warranty shall be void if the Customer fails to comply with all of the terms set
forth in this Limited Warranty. This Limited Warranty is the sole warranty offered by IMS with
respect to the Product. IMS does not assume any other liability in connection with the sale of
the Product. No representative of IMS is authorized to extend this Limited Warranty or to
change it in any manner whatsoever. No warranty applies to any party other than the original
Customer.

IMS and its directors, officers, employees, subsidiaries and affiliates shall not be liable for
any damages arising from any loss of equipment, loss or distortion of data, loss of time, loss
or destruction of software or other property, loss of production or profits, overhead costs,
claims of third parties, labor or materials, penalties or liquidated damages or punitive damages,
whatsoever, whether based upon breach of warranty, breach of contract, negligence, strict
liability or any other legal theory, or other losses or expenses incurred by the Customer or
any third party.

OBTAINING WARRANTY SERVICE

Warranty service may obtained by a distributor, if the Product was purchased from IMS by
a distributor, or by the Customer directly from IMS, if the Product was purchased directly
from IMS. Prior to returning the Product for service, a Returned Material Authorization (RMA)
number must be obtained. Complete the form at http://www.imshome.com/rma.html after
which an RMA Authorization Form with RMA number will then be faxed to you. Any questions,
contact IMS Customer Service (860) 295-6102.

Include a copy of the RMA Authorization Form, contact name and address, and any
additional notes regarding the Product failure with shipment. Return Product in its original
packaging, or packaged so it is protected against electrostatic discharge or physical damage
in transit. The RMA number MUST appear on the box or packing slip. Send Product to:
Intelligent Motion Systems, Inc., 370 N. Main Street, Marlborough, CT 06447.

Customer shall prepay shipping changes for Products returned to IMS for warranty service
and IMS shall pay for return of Products to Customer by ground transportation. However,
Customer shall pay all shipping charges, duties and taxes for Products returned to IMS from
outside the United States.
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