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SID 2.0 QDHL with Documenation and accessory kit
Motion In Minutes - Plug and Go System

SID20
STEP MOTION SYSTEM

TMG’s SIDDEMOB
Developmental Software
SID 2.0 and CY545 Manuals

6’ Power cord

RS232 Serial Interface ;’;

Home Sensor
[See Appendix B and F]
6ft. DE9 B
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¥ Current Adjust
[ See Appendix C ]

Jog Circuit Access

g o
Abort / Limit Loop

3 ft. Interface Cable
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User I/O Access

Typical I/O Device connections

User User
Bit +5VDC
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[ ME-3]

AC In

E (‘ Input.
E Sensing |—)——|— ac Controlled

Output
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passive contacts only User Bit

Lo=0n AC MUST _be
Zero crossing,
SID 2.0 System: NEMA Standard
1 ea. SID 2.0 QDHL . [ 8 Stepper Motor
y
1 ea. Cable and Docs Kit (includes)

Motor Wiring
[ See Appendix D ]

1. ea. CI-20 cable (3 ft.)
1. ea Abort Loop
1. ea Optical Home Sensor

1 ea. 6 ft. Serial Comm Cable

1 ea. 3 ft. Motor Extension (ME-3)
1 ea. SID Developmental Software
1 ea. Standard NEMA Stepper Motor Pg. 2




SID Serial Interface System Block Diagram
The SID system consists of power supplies,
amotor driver card and a motion control card.

REFER TO SMC
13 ‘ % cl Cable
T Pt ot
acll L[| MSSERE T = SRR
N H | R " ["IREFERTO
o i Y APPENDIX A
;8‘;‘-’;‘1 REFER TOMS
LED Dispiay
REFER
10 SMD po 1 RS-232 Port
- Reset Switch
—— > [ IMotor Qutput
JOG CONNECTOR MOTOR CONNECTOR
12 s o
g:;ld B2 COIL 2 i o 0 5 COIL
| A > [ . | 1 B
%A [pin2 &5 are not used]
Molex Connector pin humhbers are REFER TO
embossed on back of nylon housing APPENDIX D
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I ntroduction

The SID motion control system consists of three basic elements; the controller card, the MS
driver card and their power supplies (VCC and VMM). The controller card (CY5.4) contains
the Cybernetic CY 545 or CY 550 Step Motor Controller and a 2K character EEPROM (non-
volatile) for storing application routines. Refer to the Cybernetics 545 manual for a
description of the 545 microprocessor and its "High-Level" command set (26 characters and
symbols). All actions of this system are controlled by these commands.

Two of the eight User Bits of the 545 (USRB 0-7) are assigned to a specific function. The
remainder are for general purpose Input and Output functions (I / O) such as controlling
relays or valves (output) and reading switches (input). The command set of the Cybernetic
545 contains instructions such as Test, Wait, Delay, Loop which are used along with the
motion instructions to provide a wide range of machine operations. The SID system can be
discribed as a"mini-PLC with motion".

The Step pulses and the Direction signal from the CY 5.4 controller are connected to the
motor driver. Additionally, the Stop signal shifts the driver from Park power to Full power. A
Home Sensor channel is also part of the system.

Each system includes a Cl cable (controller interface cable). This 20 pin cable is divided into
two sections. The | / O section contains + 5 v power and ground as well as six User Bits. The
Chassis section connects the Home Sensor, User Bit 2, Jog Switch, and Limit Loop signals
back to the controller. Refer to Appendix A for details.

This system is self-contained and can operate independently or under the direct command of
a host computer. In Memory Mode, the host computer is used to "teach” the system by
sending a string of commands which are stored, for later execution, in the on-board memory
of the controller card. In Direct Mode, the host commands are executed immediately by the
CY545. A combination of these two modes is also possible; typically macro command
strings are loaded to memory and then executed as required by the host.

Addition features are also available as options. These include an Encoder driven, absolute
"Position Verification" unit, a Network (SR-4) controller which supports up to 64 channels of
independent motion, or a Multiple Motor Adapter (MMA) which provides up to 128
channels of multiplexed motion.

CONTACT FACTORY FOR OPTION INFORMATION ON:

Encoder System ENC 1 (Position Expanded 1/0 option (26 pin I/0)

Verification)
Heavy Duty Connectors (Mil-Spec) Multiple Axis Controllers (MMC & MMA)
Network Adaptor (SR4) RS-422 Serial Communication (twisted pair)
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SMC

[Stepper Motor Controller]

OPERATION AND INSTALLATION

ALSO REFER TO:
Cybernetic Micro Systems - CY 545 Step Motor Controller
SIDDEMOB program - Software Listings & Comments

SID (CY 545) COMMAND SET SUMMARY
Command Function

Manual

Note
. Commands are upper case ASCII |etters,
Followed by a space, and avalue if

Vaues without a suffix are 0 to 255 max.
Vaueswith 16 suffix are 65535 (64K)

Values with 24 suffix are 16777215 (16

Add (byte count) is 64K max. Bit#is0to 7.

Ava 24 ... set position counter to At value........
Bbit#..ooooovevevveeeen. set or clear (/B) User Bit ..................
required

C o set Continuous stepping mode...........
Dva 16 ......cccceeuennene. Delay for vaue in milliseconds...........
max.

E Enter commands to user mem ...........
Meg).

Fval .o First (starting) speed of motor ..........
€ T Motor Goes the number of steps
HDIt# .o Home motor on bit #
TR Initialize 545; software reset

Jadd ..o, Jump to address on mem page
Lentadd ... Loop to address for count value
Nnum?24 ... Number of steps; see Go
Omode......cccovrenne Set mOdes of CY controller

Pval 24 ... Moves to an absolute Position

@ Quit Enter commands to mem

Rval oo Set Ramp (top) speed of motor

Sva .o, Slope (acceleration) of Fto R
Thit#add................ Jump to add unTil Bit matches
WDhIt# ..o Wait at add until Bit matches

) QTR eXecute commands at Y add

Y e add 16 set mem address counter to Y
AR cnt 16 add Zillion Loops to add for cnt value
0 (number) ............... end of program or stop program
+(plUS) oo set CW direction for Go move
-(MIiNUS) ..ccoceveeee set CCW direction for Go move

[ (fordash) .............. negate prefix for /Bit commands
?command .............. send back command val to host
"MesSagE” ....ovevvrrnnnne send back message to host
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IMATTENTION!!!

Mis-wiring of motor or power supplies WILL damage motor drivers IMMEDIATELY . Motor coils A or
B can be reversed; motor will run in the opposite direction. Pairs can be reversed; pair A in coil B for
example. CROSS-WIRING, an A and B wire crossed, WILL damage driver. Allowing exposed motor

leads to touch each other, ground, or power MAY damage driver. Refer to Appendix D in the MS driver

section for wiring schemes.

SMOKE, POPPING, ELECTRONIC ODOR, OR FUSE FAILURE
INDICATES DRIVER FAILURE.
Call the Service Center. Do NOT change fuse or attempt repair without instructions. ADDITIONAL

DAMAGE CAN OCCUR !l Shorted drivers can easily be repaired by replacing the socketed driver
arrays.

HTTWARNING !

NEVER connect or disconnect any of the motor leads or power supply
(VMM) leads before disconnecting AC power! Unit may be safely operated
WITHOUT motor. However, pause 30 seconds after power off before
reconnecting motor (Bleed-Down time).

NOTE!

An understanding of the Cybernetic Motion Controller and its Command Set is required in the following
explainations . Refer to the Cybernetic Micro Systems - CY 545 OR 550 Step Motor Controller Manual.

CONTRARY TO POPULAR PRACTICE, IT ISBEST TO READ THISMANUAL BEFORE
ATTEMPTING TO OPERATE SYSTEM. IT WILL SAVE TIME AND PRODUCE BETTER,
FASTER RESULTS.
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HARDWARE CONFIGURATION

The SMC controller card contains the CY 545 motion controller, EEprom memory, memory latches (2
each), RS-232 receiver / driver, LED status lites and standard crystal (11 MHZ).

Serial For mat

The SMC is connected as a RS-232 serial device and communicates with the host computer through the
front panel DB-9 S connector (AT style). The serial format is configured in the following manner:
ASCII characters, Adaptive Baud, 8 data bits, no parity, and one stop bit. The CTS (Clear To Send)
feature of the 545 (User Bit 6) is used as the hardware hand-shake to control communication between
the host and the 545. When the 545 is busy, it will set the CTS to hold off transmission.

The SMC is configured that the CTS signal is busy when power is applied to the system. It is sometimes
necessary to defeat this function when communicating with the system for the first time. There are two
techniques. Oneisto set the Mode command (O) as part of the Auto-Start routine. The other isto OPEN
with the CS = 0, send the mode command, and then re-OPEN with the CS set to the desired value. Refer
to the software examples.

During operation from memory or when homing, the CTS function is not fully operational. Thisisto
allow interruption of these routines by the host computer sending a stop command (0 or CR). If other
datais sent, incorrect operation will result. To set the SMC 100% busy during operations; 1) disable the
CTS function with aMode command, 2) User Bit 6 will set HI or busy, and 3) as the last instruction, re-
enable the CTS.

NOTE: the correct Mode command to defeat the CTSis. O 80H.

the correct Mode command to enable the CTSis: O OAOH

(Any Hex value starting with aletter must be preceded by a zero)

When the Busy feature is not required, for example during memory operation, then Bit 6 isavailable asa
User 1/0O input bit.

Memory For mat

The memory is configured as 2K bytes of EEPROM (RAM is optional). It is not possible to access
memory above address 2047. Note that the memory isin pages of 256 bytes; the CY 545 does not allow
Jump, Test, or Loop operations across page boundries. The pointer command (Y) is used to move across
boundries. A feature of the 545 memory system is the Auto-Start function which recognizes special
character flagsin the first bytes of memory as a command to run the following program at power-on.

Home Function

This system uses an optical sensor to establish the starting reference or "Home" position at power-on;
refer to the Home command (H). Lash-Compensation isincluded in the home routine. A major
advantage of this system is Slip-Detection which provides operation to + zero steps. See Installation and
Test for a detailed home procedure.

Limit L oop Function

The CW-CCW Limits function of the 545, pin 4 & 5, isnot used in this system. Instead, the driver card
will go "free or ABoRt" (CURRENT-OFF) when the Limit Loop is opened (Fail-Safe, Hard-Soft limits).
ThisLimit Loop is enabled by User Bit 0. Refer to Appendix B of the driver card section of this manual.
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Note that the CW-CCW inputs are available in this system as the Emergency Stop option. Also, the
Inhibit / Abort (pin 8) is not used in this system. This Abort is not the same as the driver abort (ABR).
Note that Abort is available, in this system, as the Ramp-To-Stop option.

/O Function

The Cybernetic User Bits are available at the CI cable connectors and can be used as either inputs or
outputs dependent on the command. Note that an output can only drive LEDs such as those in Solid-
State relays or optical isolation. An input can only be a passive switch or isolated relay contact across
the User Bit and User ground. Connecting any device, at a different potential, to this system through the
User Bits, WILL damage the User port; opto-isolation is required. External thumbwheel (pin 12) is not
used. Instead refer to the 1/0 Path option for thumbwheel operation or stand-alone (PLC) mode. The
standard CI cable is the 20 pin which provides limits and home sensor signals, access to the User Bit 1/0
lines, and VCC power & ground. Refer to Appendix A of this manual.

Other Functions

The Jog function (pin 6) is available at the Jog connector of the CI Cable; see Appendix A.
Reserved User Bits.

B 0 Enable Driver; must be Lo to step. BO LED will be ON.

B 1 Bit 1 isawaysthe Home Sensor.

B 6 Bit 6 Isthe Busy Bit (CTS) option. See mOde Command. Bit 6
can also be used, typically in stand-alone applications, as an input.

Displays

OFF = Logic High or true ON = Low or false; pin # refersto CY 545 pinout.

BZ Indicates the inverse of pin 27(User Bit 6) ........c.cc.c...... Off = Ready;On = Busy
DR Indicates the polarity of pin 2 (direction) ..........cccc...... Lo=CW

ST Indicates the polarity of pin 1 (Step) ...ccccovevververreeriennen. Lo = Step pulse

PW Indicates the polarity of pin 3 (StOp) ......ccceeeervvrrvrreenne Lo = Stepping

SW Indicates the polarity of pin 6 (Jew) .....cccceeceevveiiennnnns Lo = Ramp speed

BO Indicates the polarity of pin 21 (User Bit 0) .................. Lo = Enable al drivers

B1 Indicates the polarity of pin 22 (User Bit 1) .................. Lo = Home Sensor blocked
B2 Indicates the polarity of pin 23 (User Bit 2) .................. Genera Purpose User Bit

Reset Switch Pushing the reset switch causes a hardware reset (pin 9).
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SOFTWARE CONFIGURATION

Thissystem isaseria periferal device directed by ASCI character commands. It is configured exactly as
described in the Cybernetics controller manuals; except for those differences as noted in this manual.
Special Commands are created to simplify use of the Basic program.

Reserved and Special Software Commands.

CLEAR ... Writes O's and CR's to memory.

LOAD [F6] ..ccovevvvrnee L oads memory. Not same function as Basic F3 key.

EXIT[F5] oo Required to close comm port, close file, and clear error traps.

comma[,] coeevererreereennn Do not use comma to separate elements of 545 commands (T,L, and ? M xx).

....................................... CommaisaBasic symbol; use space.

[ab,C] oo HP-LED command string is not used.
C o Continuous Step Maode is normally not used with the CY 545 unless motion can
be

terminated with an external Abort signal. Refer also to the CY 550 whichisan
advanced version which has alarger selection of on-the-fly software commands.

PE e Software command which returns encoder position.

Special Aspects of Some Commands.

W The Wait command causes the 545 to wait at the instruction
therefore incoming stop commands will not be processed.
UseaT command in ajump to itself.

L,Z These loop instructions assume that the first pass of a
routine before reaching the loop command was the 1st loop
pass. In general, the loop count must be one less than
required. Also see J& T below.

T,HW These commands are followed by a numeric value in
Hexdecimal which is desinated by the H following the
value. The decimal and the hex valuesfor 0 to 7 are the
same and the H is omitted.

H Homing is asingle step operation. The Busy signal is not
continuously set during homing but cycles every step. It is
best therefore that homing is executed from memory.

JT Any Jump or Test operation, whichincludesL & Z
commands, must not cross the memory page boundry which
IS ever 256 bytes; 256, 512, 768,1024, etc. Usethe Y for global jumps.
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INSTALLATION AND SELF-TEST PROCEDURE

Connect AC power cord.

Connect motors, verify that driver current is correct for motors. See Appendix C for current

adjustment and Appendix D for motor wiring.

3. Connect CI cable. Limit Loop must be closed for motor to run.

4. 4. Connect the serial cable and turn-on computer system. Do NOT run the computer program at
thistime.

5. 5. Connect the AC power and turn-on power switch or supplies. Verify that: AC neon; power is

present. DC lamp; motor power (VMM) is OK.

N

System will run the Auto-Start self-test program as described in the listings;, EEPROM sample program.
Refer to lines 1000-1800 of the listings in this manual. This test proves that the SID system is operating
correctly. Note, this demo will include "homing". The motor will run backwards until the home sensor is
blocked (block the sensor with a pencil tip). Then, typically, motor will run back and forth several times.
To defeat the self-test, refer to Auto-Start Lockout procedure later in this section. Observe the LED
indicator lites while the test is running and note that each action of the system can be monitored and that
this self-test is the series of commands listed between the quotesin lines 1000-1800. All actions of the
system are the result of COMMANDS, refer to the back cover of the CY 545 manual, either stored in
the externa memory (Memory Mode) or sent from the host computer (Direct Mode). The third mode
(Programming Mode) is when commands are sent from the host and written into the external memory.

COMPUTER TEST PROCEDURE

1. Wait till Auto-Start self-test has completed; B2 LED comes on; PW LED is off.

2. LOAD and RUN the Demo program which will down-load another self-test. Refer to lines 400-800 of
the listings. The system will return position when finished: P= 0000

NOTE: If thereturnisin segments.

exit the program (F5), refer to line 120, and set the correct timebase (T value) for the host computer. Re-
start (shift-F5) the program.

NOTE: If the message "system isbusy or not connected....." appears, enter Ctrl-Break. The system IS
busy (self-test ?) or NOT connected to COMM 1. RESET the SID and allow self-test to finish or correct
the serial cabling.

3. Motor Commands.

NOTE: Enter commands (Direct Mode), at the prompt;

Caps Lock on; < = the Enter key; F x = function key.

FO o, the SID returns position; this indicates communication is OK
/B0O<...... enables motor, BOLED isON or LO

Hil<.... motor O will home until the sensor is blocked

P 2000< ....motor will move to position 2000 ( 2000 steps CW )

FO .o ? P returns P=0002000; position is 2000

PO<..... motor returnsto position 0

B O<........... free motor

4. Memory Commands
F7  ?Y whereis memory byte pointer; Y=xxxx is last byte of self-test
Y O< sets pointer to byte location 0
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?m22< displays 22 "command lines' of memory (F8 and type 22<)

Note the Auto-Start flags, arrow, 4, V, at byte location 0,1,2 (refer to lines 1030,1040,1050);
followed by the first command, O 80H (mode = BUSY, line 1060).

CLEAR< fill the memory with O's and carriage returns; STOP commands
Y< yes; waittill 0000....DONE.

F7 Y=0000

F822< memory is cleared

F6 load memory; host goesto line 1000; returns ? P when done

F7  Y=xxxx; last byte of program

Y O< set memory byte pointer to byte O

F822< ; memory isloaded

CLEAR<

Y< remove the Auto-Start program at thistime, if desired

Auto-Start Defeat.
In the event an in-correct program is loaded to the memory, and/or the system locks-up in Auto-Start, it
IS necessary to manually by-pass the Auto-Start:

A) Locate the Auto-Start Lockout pins; through the 1/4" hole, |eft side corner,
above the motor label.

B) Carefully, short the pins with a#2 phillips driver tip or ballpoint pen.

C) While maintaining the short, Reset the controller. Controller will by-pass.
the Auto-Start program.

D) Remove the short. Re-start (shift-F5) the computer demo and CLEAR or
over-write the memory program.

It isgood practice NOT to arm the Auto-Start flags before a program has been tested using the Y
address and X commands. When using the demo program, simply REMark out the flags and change the
starting addressfromY =0to Y = 3; reserves three bytes.

Parameterizing. Refer to the CY 545 MANUAL, SECTIONS 1-12 (Commands), 16 (see StepMotor and
Home), 17 (Rate Tables), 19 (good sample program); sections 13,14,15 not used. Typica commands
will duplicate the down-load with different values of R, S, and F used in order to determain the best
parameters for moving the motor. Refer to the Rate Tables. Repeat Step 3 with different parameters.

Resonance. Resonance (feed-back oscillation between the motor rotor and the motor coils) isavibration
which affects the motor behavior. Typical symptions are shuttering, dropping steps, jumping back and
forth, hard running, and excessive noise (unpleasent). All step motors exibit resonance at approximately
100 full step/sec (Low Frequency) and at 1000 full steps/sec (Mid Frequency). This behavior is affected
by motor load, power, and speed. The normal procedure isto start at a speed (F command) above the
low point and ramp through the mid point (S command) to a higher speed (R command).

To determine the resonance points, set F and Sto the lowest value and R above mid freq. Move the
motor sufficent steps to reach top speed. Note the points during this accel eration where the motor
exhibits abnormal behavior; these are the low frequency nodes. The motor will stall at the mid freg.
point. Resonance can be reduced by less power, decoupling the motor and load (isolating couplers; not
metal to metal), higher speeds, faster acceleration, and/or smaller step angles.
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PROGRAMMING

The software program used with the SID system isonly a"Serial Driver" routine. The main purpose of
the program is to send and receive commands between the host and the CY 545 microprocessor. The
motion control software (firmware) is contained only in the 545. The serial driver contain examples of
typical operations required by the host computer software, such as: opening the comm (serial) port,
sending/receiving characters, loading the 545 memory, handling the Busy (CTS), and diagnostic
capability. Included in the sample program are routines of 545 commands which exercise the motion
system during manufacturing tests. Two types of routines are demonstrated; (1) downloading a string of
commands from a keyboard file and (2) loading a string of commands to EEprom memory. The memory
routine example is an Auto-Start program refered to as a Self-Test. This routine will run when the
system is powered-on as proof that the system is operating correctly.

The samplelisting is commented and contains infor mation about how to operate a 545 system. It is
helpful to " read thelisting" even for non-computer types.

Line 0-20 defines the variables and create symbols for control characters.
Line 30-100 assigns the Basic function keys for common functions.

Line 120 creates the time delay used between characters so that fast computers do not get ahead of the
seria card and the 545.

Line 130 defines the serial port asthe ACTIVE device; PRINT #ACTIVE sends characters to the active
port.

Line 200-400 creates the introduction screen display

Line 500-999 is the down-load test routine which is sent to the 545 when this program isfirst run.

Line 1010-1410 is the Self-Test program shipped in the system EEprom. Note that lines 1030-1050 send
the Auto-Start flagsin their decimal values. The semi-colonsinhibit the carriage return (Enter) until the
colon at Line 1060. Refer to the CY 545 manual for the Auto-Start format. The GOSUB 2500 is the time
delay for the write cycle of the EEprom memory.

Line 1500-1800 is a sample homing routine with alimited number of re-tries; loop counter, input test,
and message transmission are demonstrated in this program.

Line 1800 asks the 545 a question (? P command). The return of the answer from the 545 indicates that
the system is responing to the host.
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Line 2000-2510 assemblies keyboard entries and sends them to the 545 at the Enter key ( CR = carriage
return or enter key). Note the special commands at line 2210-2270 which are created commands not part
of the 545 command set.

Line 2600-2750 reads any incomming characters from the 545 and prints to the host display screen.

Line 2910-3000 closes the comm ports on Exit (F5) or a computer error code other than ERROR = 24
(comm port is busy).

Line 3000-3150 writes zeros (545 stop command) and carriage returns over the entire memory (Clear
command) which erases the memory. The opposite is the Load command which writes the memory.

Line 3300-3400 is the busy error routine.

Line 4000- arethe help files.
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PROGRAM LISTINGS

5PRINT "SIDDEMOB SERIAL INTERFACE DEVICE DEMO PROGRAM REV D 2-10-95"

10 DEFINT A-Z: REM DEFAULT ALL INTEGERS

20 LF$ = CHR$(10): NL$ = CHR$(0): ES$ = CHR$(27): CR$ = CHR$(13):
BK$ = CHR$(8): QT$ = CHR$(34) 30 KEY OFF

40 KEY 10, CR$: REM SAVE LAST COMMAND ON SCREEN

50KEY 9,"?P" + CR$: REM SEND ?P

60 KEY 7,"?Y" + CR$: REM SEND ?Y

70KEY 8,"?M 22" + CR$: REM SEND ?M and space [add 22 bytes max & cr]

80 KEY 6, "LOAD" + CR$: REM LOAD EEPROM PROGRAM TO MEMORY

90 KEY 5, "EXIT" + CR$: REM EXIT THIS PROGRAM

100 KEY ON

110 CLS: REM XT=50 AT=150 386=300 486=500 TIME BASE VALUE

120 TO = 300: REM SELECT BASE TIME DELAY FOR COMPUTER SPEED USED

130 ACTIVE = 1: REM DEFAULT COMM PORT ASSIGNMENT

131 ON ERROR GOTO 3300: REM ERROR ROUTINE AT LINE 3300

140 OPEN "COM1:9600,N,8,1,CS000,DS0,CD0" FOR RANDOM AS#1: REM CSSET TO 0 SEC

141 PRINT #1, CR$; CR$; : REM SEND AUTOBAUD CARRIAGE RETURNSTO COM 1

142 PRINT #1, "O OAOH": REM SET MODE COMMAND-AUTOMATIC BUSY FUNCTION-ARM BIT 6

143 CLOSE #1

144 OPEN "COM1:9600,N,8,1,CS1000,DS0,CD0" FOR RANDOM AS#1: REM CSSET TO 1 SEC

145 PRINT #1, CR$; CR$; : REM SEND AUTOBAUD CARRIAGE RETURNSTO COM 1

150 REM OPEN "COM2:9600,N,8,1,CS000,DS0,CD0" AS#2 REM REMOVE REM'S TO OPEN COM2
SEE LINE 291

151 REM PRINT #2,CR$;CR$;: REM SEND AUTOBAUD CARRIAGE RETURNS TO COM 2

152 REM PRINT #2,"O OAOH": REM SET MODE COMMAND-BUSY FUNCTION - ARM BIT 6

153 REM CLOSE #2

154 REM OPEN "COM2:9600,N,8,1,CS1000,DS0,CD0" AS#2: REM CS=1 SEC
155 REM PRINT #2,CR$;CR$;: REM SEND AUTOBAUD CARRIAGE RETURNS TO COM 2
160 ON ERROR GOTO 3300:
200 LOCATES, 1,1
210 PRINT " THE MOTION GROUP - SERIAL MOTOR DRIVER - MODEL SID w/ CY 545B"
220 PR'NT Mhkkkkhkhkkhkhkhkkhkhkhhkhkkhkhhkhkhkhkhhhhhdhhhhhhhkdhhhhhdhhkdhhhhhdhhdhhdhhkhhkhdhhkkhhhdhrkhhhkixn
230 PRINT "**READY TO GO** 9600 BAUD NO PARITY 8 DATA BITS1 STOPBIT CS=1 SEC
SEE LINE 140 AND 150 FOR OPEN COM STATEMENTS"
240 PRINT " SEE ADDITIONAL LINES FOR AUTOBAUD AND BUSY MODE COMMANDS"
250 PRINT " SEE LINE 500 FOR INITIAL DOWN LOAD PROGRAM ™"
260 PRINT " SEE LINE 1000 FOR EEPROM PROGRAM "
270 PRINT " TYPE CLEAR TO ERASE EEPROM MEMORY "
280 PRINT " USE LOAD [F6] TO LOAD EEPROM MEMORY. F8 TO DISPLAY EEPROM "
290 PRINT " USE Esc OR F5 KEY TO EXIT THIS PROGRAM CORRECTLY "
300 PRINT " BIT 0 ENABLES DRIVER MUST BELOW TO STEP"
310 PRINT " BIT 1 ISHOME SENSOR - see HOME command "
320 PRINT " BIT 2-5,7 AREUSER BITS"
330 PRINT " BIT 6 ISRS 232 BUSY BIT - used to lock out CPU commands when BUSY "
350 PRINT " "
360 PRINT "Enter commands, at prompt, only after autoboot EEPROM program
and initial down load program has completed execution and returned position " P=0000000"
370 PRINT "Type HELP for help screen "
380 PRINT " "
390 PRINT " Note| Use RESET switch to STOP SY STEM; Esc Key = Exit program "
400 PRINT " DOWN-LOAD DEMO IN PROGRESS; WAIT FOR P=0000000 "
410 REM GOTO 1800: REM Remove REM to skip Down-Load sample
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500 REM ******* START OF INITIAL DOWNLOAD COMMANDS PROGRAM *#***#k %k k4
501 REM ******* TYPICAL SERIES OF GENERAL COMMANDSASA TEST OF MOTION SY STEM

510 PRINT #ACTIVE, "R 125": REM SEND RATE 125

520 PRINT #ACTIVE, "S 225": REM SEND SLOPE 225

530 PRINT #ACTIVE, "F 15": REM SEND FIRST RATE 15; 30 FOR QUAD STEPers
540 PRINT #ACTIVE, "/B 0": REM SEND SET BIT 0 LOW; ENABLE DRIVER POWER
550 PRINT #ACTIVE, "N 800": REM SEND NUMBER OF STEPS 800

560 PRINT #ACTIVE, "G": REM GO NUMBER OF STEPS

570 PRINT #ACTIVE, "/B 2": REM SET BIT 2 LOW

580 REM PRINT #ACTIVE, "H 1": REM HOME ON B1 - HOMING COMMAND DISABLED
585 PRINT #ACTIVE, "A 1": REM DECLARE CURRENT POSITION ASP=1
590 PRINT #ACTIVE, "P0": REM SEND 'MOVE TO POSITION O’

600 PRINT #ACTIVE, "P 1000": REM SEND 'MOVE TO POSITION XXXXX'
610 PRINT #ACTIVE, "P0": REM MOVE TO POSITION 0

620 PRINT #ACTIVE, "P 1000": REM MOVE TO POSITION XXXXX

630 PRINT #ACTIVE, "P0": REM MOVE TO POSITION 0

640 PRINT #ACTIVE, "P 1000": REM MOVE TO POSITION XXXXX

650 PRINT #ACTIVE, "P0": REM MOVE TO POSITION 0

660 PRINT #ACTIVE, "/B 3": REM SET BIT 3LOW

670 PRINT #ACTIVE, "P 1000": REM MOVE TO POSITION XXXXX

680 PRINT #ACTIVE, "P0": REM MOVE TO POSITION 0

690 PRINT #ACTIVE, "/B 4": REM SET BIT 4 LOW

700 PRINT #ACTIVE, "P 1000": REM MOVE TO POSITION XXXXX

710 PRINT #ACTIVE, "P0": REM MOVE TO POSITION 0

720 PRINT #ACTIVE, "/B 5": REM SET BIT 5LOW

730 PRINT #ACTIVE, "P0": REM MOVE TO POSITION 0

740 PRINT #ACTIVE, "P 1000": REM MOVE TO POSITION XXXXX

750 PRINT #ACTIVE, "P0": REM MOVE TO POSITION 0

760 PRINT #ACTIVE, "/B 7": REM SET BIT 7 LOW

770 PRINT #ACTIVE, "P 1000": REM MOVE TO POSITION XXXXX

780 PRINT #ACTIVE, "P0": REM MOVE TO POSITION 0

790 PRINT #ACTIVE, "/B 2": REM SET BIT 2LOW

800 PRINT #ACTIVE, "+": REM SET DIRECTION +

810 GOTO 1800: REM GO TO ENTER COMMAND PROMPT

1000 REM ******%* SAMPLE PROGRAM - EEPROM MEMORY **#*###*
1001 REM Modify the commands between the quotes *******
1002 PRINT "LOADING SAMPLE PROGRAM SEE LINE 1000 WAIT FOR P=0000000"

1010 PRINT #ACTIVE, "Y 0": T = TO: GOSUB 2500: REM SET STARTING MEM ADDRESS
1011 REM T value delay, required if EEPROM isinstalled - 10 MS write cycle

1020 PRINT #ACTIVE, "E": GOSUB 2500: REM Enter programming mode { save to EEPROM}
1030 PRINT #ACTIVE, CHR$(18); : GOSUB 2500: REM AUTOSTART FLAG 12H - ADD 00
1040 PRINT #ACTIVE, CHR$(52); : GOSUB 2500: REM AUTOSTART FLAG 34H - ADD 01
1050 PRINT #ACTIVE, CHR$(86); : GOSUB 2500: REM AUTOSTART FLAG 56H - ADD 02

1060 PRINT #ACTIVE, "O 80H": GOSUB 2500: REM SET MODE COMMAND;CTS OFF (BUSY)
1061 REM * NOTE * Sets system busy {BIT 6} to lockout CPU commands during

CY 545 program execution from memory. See Mode { O} Command.
1070 PRINT #ACTIVE, "R 100": GOSUB 2500: REM RATE = 100
1080 PRINT #ACTIVE, "F 150": GOSUB 2500: REM FIRST RATE = 15; FAST HOMING
1090 PRINT #ACTIVE, "S 255": GOSUB 2500: REM SLOPE = 255
1100 PRINT #ACTIVE, "/B 0": GOSUB 2500: REM BO LO = ENABLE DRIVER OUTPUT
1110 PRINT #ACTIVE, "H 1": GOSUB 2500: REM HOME MOTOR ON B1
1120 PRINT #ACTIVE, "A 1": GOSUB 2500: REM DECLARE HOME POSITION ASP=1
1130 PRINT #ACTIVE, "F 15": GOSUB 2500: REM NEW FIRST RATE FOR RUNNING
1140 PRINT #ACTIVE, "P 6400": GOSUB 2500: REM MOVE TO P=6400; GO +6400 STEPS
1150 PRINT #ACTIVE, "D 900": GOSUB 2500: REM DELAY 1 SEC (11MHZ CLOCK)
1160 PRINT #ACTIVE, "P 3200": GOSUB 2500: REM MOVE TO POSITION XXXX
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1170 PRINT #ACTIVE, "D 900": GOSUB 2500: REM DELAY 1 SEC

1180 PRINT #ACTIVE, "P 1600": GOSUB 2500: REM MOVE TO POSITION XXXX
1190 PRINT #ACTIVE, "D 900": GOSUB 2500: REM DELAY 1 SEC

1200 PRINT #ACTIVE, "P 800": GOSUB 2500: REM MOVE TO POSITION XXXX
1210 PRINT #ACTIVE, "D 900": GOSUB 2500: REM DELAY 1 SEC

1220 PRINT #ACTIVE, "P 400": GOSUB 2500: REM MOVE TO POSITION XXXX
1230 PRINT #ACTIVE, "D 900": GOSUB 2500: REM DELAY 1 SEC

1240 PRINT #ACTIVE, "P 200": GOSUB 2500: REM MOVE TO POSITION XXXX
1250 PRINT #ACTIVE, "D 900": GOSUB 2500: REM DELAY 1 SEC

1260 PRINT #ACTIVE, "P 0": GOSUB 2500: REM MOVE TO POSITION XXXX
1270 PRINT #ACTIVE, "R 150": GOSUB 2500: REM SET NEW TOP SPEED; BIG MOVE!
1280 PRINT #ACTIVE, "P 20000": GOSUB 2500: REM MOVE TO POSITION XXXX
1290 PRINT #ACTIVE, "D 900": GOSUB 2500: REM DELAY 1 SEC

1300 PRINT #ACTIVE, "P 0": GOSUB 2500: REM HOME LED (B1) ON

1310 PRINT #ACTIVE, "D 2000": GOSUB 2500: REM DELAY 2 SEC

1320 PRINT #ACTIVE, "P 1": GOSUB 2500: REM HOME LED OFF; BLINKS

1330 PRINT #ACTIVE, "D 2000": GOSUB 2500: REM DELAY 2 SEC

1340 PRINT #ACTIVE, "P 0": GOSUB 2500: REM HOME LED (B1) ON

1350 PRINT #ACTIVE, "D 2000": GOSUB 2500: REM DELAY 1 SEC

1360 PRINT #ACTIVE, "+": GOSUB 2500: REM SET DIRECTION CW; DIR LED ON
1370 PRINT #ACTIVE, "D 1000": GOSUB 2500: REM DELAY 1 SEC

1380 PRINT #ACTIVE, "/B 2": GOSUB 2500: REM SET B2 LO; DONE SIGNAL
1390 PRINT #ACTIVE, "O OAOH": GOSUB 2500: REM Restore BUSY to active state
1400 PRINT #ACTIVE, "0": GOSUB 2500: REM Stop. Return to Direct mode

1410 PRINT #ACTIVE, "Q": GOSUB 2500: REM Quit programming mode

1500 REM **** SAMPLE HOMING ROUTINE WITH LIMITED NUMBER OF ATTEMPTSt*****

1510 PRINT #ACTIVE, "Y 600": T = TO: GOSUB 2500: REM TYPICAL STARTING MEM ADD
1520 PRINT #ACTIVE, "E": GOSUB 2500: REM Enter programming mode { save to EEPROM}
1570 PRINT #ACTIVE, "Z 1 600": GOSUB 2500: REM BYTE 600 EMPTY Z COUNTER
1580 PRINT #ACTIVE, "F 150": GOSUB 2500: REM FIRST RATE = 150; FAST HOMING
1590 PRINT #ACTIVE, "N 1": GOSUB 2500: REM NUMBER OF STEPS =1
1600 PRINT #ACTIVE, "/B 0": GOSUB 2500: REM BO LO = ENABLE DRIVER OUTPUT
1610 PRINT #ACTIVE, "T 01H 667": GOSUB 2500:
REM BYTE 623 TEST SENSOR FOR HI; IFLO GO TO BYTE 667
1620 PRINT #ACTIVE, "-": GOSUB 2500: REM SENSOR WAS HI (NOT HOME) GO CCW
1630 PRINT #ACTIVE, "G": GOSUB 2500: REM GO CCW 1 STEP
1640 PRINT #ACTIVE, "D 03": GOSUB 2500: REM DELAY SETSHOMING SPEED
1650 PRINT #ACTIVE, "Z 1000 623": GOSUB 2500:
REM LOOK FOR HOME 1000 TIMES (LENGTH OF AXIS
1660 PRINT #ACTIVE, QT$ + "CCW FAIL" + QT$ + "B 0": GOSUB 2500: REM FAIL MESSAGE
1663 PRINT #ACTIVE, "Z 1 667": GOSUB 2500: REM BYTE 667 EMPTY Z COUNTER
1665 PRINT #ACTIVE, "T 11H 717": GOSUB 2500:
REM BYTE 675 TEST SENSOR FOR LO; GOTOBYTE 717=DONE
1670 PRINT #ACTIVE, "+": GOSUB 2500: REM STEP CW UNTIL ONE STEP PAST SENSOR
1680 PRINT #ACTIVE, "G": GOSUB 2500: REM GO 1 STEP
1690 PRINT #ACTIVE, "D 03": GOSUB 2500: REM DELAY SETSHOMING SPEED
1700 PRINT #ACTIVE, "Z 100 675": GOSUB 2500: REM LOOK FOR HOME 100 TIMES
1710 PRINT #ACTIVE, QT$ + "CW FAIL" + QT$ + "B 0": GOSUB 2500: REM FAIL MESSAGE
1720 PRINT #ACTIVE, "A 1": GOSUB 2500:
REM BYTE 717 SET LASH COMPENSATION VALUE (P=00000001)
1725 PRINT #ACTIVE, "F 15": GOSUB 2500: REM RESTORE FIRST RATE FOR NORMAL STEPPING
1730 PRINT #ACTIVE, "0": GOSUB 2500: REM END PROGRAM(MING)
1740 PRINT #ACTIVE, "Q": GOSUB 2500: REM QUIT PROGRAMMING MODE
1800 A$="?P": T = TO: REM Query Position - Indicates completed MEM LOAD
1810 GOTO 2280: REM SEND 'QUERY POSITION' TO DRIVER
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2000 REM****** ENTER COM MAND AND READ KEYBOARD*******************************
2010 A$="":LOCATE,, 1: REM A$=NULL STRING; LOCATE CURSOR
2020 PRINT " ENTER COMMAND>"; A$; : REM PRINT 'ENTER COMMAND' & A$
2030 CH$ = INKEY$: REM CH$=A CHARACTER FROM KEYBOARD
2040 IF CH$ = ES$ THEN PRINT CR$; : GOTO 2910: REM HANDLE ESCAPE
2050 IF CH$ <> BK$ THEN GOTO 2140: REM CONTINUE IF NOT BACKSPACE
2060 IF LEN(A%$) = 0 THEN GOTO 2030: REM IGNORE EXTRA BACKSPACES
2070 A$ = LEFTS(AS$, LEN(AS) - 1): REM OTHERWISE, HANDLE BACKSPACE
2080Y = CSRLIN: REM CURRENT CURSOR LINE
2090 X = POS(0): REM CURRENT CURSOR COLUMN
2100 LOCATEY, X - 1: REM MOVE BACK ONE SPACE
2110 PRINT " "; : REM PRINT OUT PREVIOUS NO CR
2120 LOCATEY, X - 1: REM MOVE BACK ONE SPACE
2130 GOTO 2030: REM GET NEXT CHARACTER
2140 IF CH$ <>"" THEN PRINT CH$; : REM IF NOT NULL PRINT CHARACTER
2150 IF CH$ <> CR$ THEN A$ = A$ + CH$ EL SE GOTO 2200: REM BUILD STRING TIL CR
2155 REM IF CH$ ISCR THEN NEW A$=0OLD A$+ NEW CHS$; SAVE AT 2200
2160 IF EOF(ACTIVE) GOTO 2030: REM GOTO 2030 IF ACTIVE COM ISNOT EOF
2170 PRINT CR$; : REM MOVE DOWN ONE LINE FOR COM DATA
2180 GOSUB 2600: REM GO GET COM DATA
2190 GOTO 2020: REM RETURN FROM 2600; CONTINUE ENTRY
2200 KEY 10, A$ + CR$: REM SAVE LAST COMMAND; REPEAT KEY
2210 IF A$="ESC" THEN GOTO 2910: REM CHECK FOR SPECIAL COMANDS
2215 1F A$ ="EXIT" THEN GOTO 2910:
2220 IF A$ ="CLEAR" THEN GOTO 3000
2230 IF A$="LOAD" THEN GOTO 1000
2240 IF A$ ="HELP" THEN GOTO 4000
2250 IF A$="1" THEN ACTIVE = 1. GOTO 2010
2260 IF A$="2" THEN ACTIVE = 2: GOTO 2010
2270 IF A$="7?" THEN PRINT " COM"; ACTIVE; "ISNOW ACTIVE...": GOTO 2010
2280 IF A$ <>"" THEN PRINT #ACTIVE, A$: REM A$=NOT NULL; PRINT TO COM PORT
2290 GOSUB 2500: REM DO TIME DELAY; SLOW COM CARDS
2300 GOSUB 2600: REM CHECK COM PORT FOR INPUT DATA
2310 IF LEFT$(AS$, 1) ="I" THEN A$ = CR$: GOTO 2280: REM PRINT 'I' (RESET)
2320 T=TO: EL =0: REM CLEAR T AND EL COUNTER SUBROUTINE
2330 GOTO 2010: REM RETURN TO 'ENTER COMMAND' PROMPT
2500 FORW =1TO T: NEXT W: REM LOOP COUNTER SUBROUTINE
2510 RETURN: REM RETURN TO CALLING SUBROUTINE
2600 REM *kkkk READ DATA FROM ACT'VE COM PORT khkkhkkkkkhkkkkhkkhkkkkhkhkkkkhkhkkkhkhkkkkkkkkkkkx*
2610 B$="": REM SET B$ = NULL
2620 WHILE NOT EOF(ACTIVE): REM IF EOF=1(EMPTY) GOTO 2730 IF EOF=0 GET DATA
2630 J% = LOC(ACTIVE): B$ = B$ + INPUT$(I%, #ACTIVE): REM
2635 REM J% INTERGER (LOC) = # OF CH'SIN COM BUFFER
2637 REM NEW B$ = OLD B$ + STRING (3% # OF CH'SIN ACTIVE COM)
2640 IF MID$(B$, 9, 1) = CHR$(255) THEN B$ ="": E = 1. GOTO 2660: REM MEM ISEMPTY; BLANKS
2650 GOTO 2700: REM CONTINUE FROM 2640; WAS NOT BLANKS
2660 IFE=1THEN LOCATE 23, 1:
PRINT " MEMORY EMPTY ERROR. .. PLEASE PERFORM HARDWARE RESET OF DRIVER
AND PRESS CARRIAGE RETURN AND CLEAR MEMORY ."
2670 PRINT #ACTIVE, CR$, : REM RESTORE AUTO BAUD
2680 PRINT #ACTIVE, CR$; : REM WITH TWO CR'S
2690 GOTO 2720: REM EXIT MEM EMPTY LOOP
2700 E=0: REM RESET E FLAG
2710 FORW =1TO T: NEXT W: REM WHILE LOOP FOR MORE COM DATA UNTIL W=0
2720 WEND: REM END OF WHILE SUBROUNTINE DO NEXT
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2730 IF LEFT$(B$, 2) = "M="THEN B$ =" THE FOLLOWING LIST OF COMMANDS CONSUMES" +
STRS(LEN(B$) - 8) +" BYTES." + CR$ + " BEGINNING AT LOCATION " + B$

2740 PRINT B$; : REM IF INPUT WASNOT MEM QUERY THEN PRINT IT TO SCREEN

2750 RETURN: REM RETURN TO NEXT LINE FOLLOWING GOSUB

2900 REM ****xx*xxxxx**EX|T PROGRAM ON ERROR SUBROUTINE EXCEPT ERROR 24*******

2910 ON ERROR GOTO 0: CLOSE #1: REM CLOSE #2

2920 STOP

3000 REM #*****xx&xx4kx%x WRITE ZEROES TO ALL EEPROM LOCATIONS CLEAR COMMAND **

3010 PRINT : " NOTE. ... THISROUTINEWILL ERASE ALL DATA IN THE EEPROM MEMORY'!"

3020 INPUT " CONTINUE (Y or N)"; ANSW$

3030 IF ANSW$ ="N" THEN PRINT " ABORTING CLEAR COMMAND.": GOTO 2320

3040 PRINT " CLEARING EEPROM . . . ",

3050 PRINT #ACTIVE, "Y 0": T = TO: GOSUB 2500

3060 PRINT #ACTIVE, "E": GOSUB 2500

3070 FORC=0TO 1023

3080 PRINT #ACTIVE, "0": PRINT "0";

3090 GOSUB 2500

3100 NEXT C

3110 PRINT #ACTIVE, "Q"

3120 PRINT #ACTIVE, "Y 0"

3130 PRINT

3140 PRINT " ... DONE."

3150 GOTO 2320

3300 REM kkkkkkkkkkhkkkkkikkkhkkkk*k TRAP DEVICE TIMEOUT ERROR kkkkhkkkkkkkkkhkkkkhkkkkkkx

3310 EL = EL + 1: REM SECONDS COUNTER

3320 IF ERR =24 THEN GOTO 3330 ELSE GOTO 3370: REM COM BUSY TIMEOUT ERROR 24

3330 PRINT " DEVICE ISBUSY OR NOT CONNECTED .... AND HAS BEEN FOR"; EL; "SEC(S)."

3340 PRINT " PERFORM HARDWARE RESET OF CONTROLLER TO TERMINATE . . ."

3350 PRINT " Ctrl-Break TO EXIT AND RESTART THIS PROGRAM IF YOU DO RESET *****"

3360 RESUME

3370 PRINT

3380 PRINT " UNKNOWN DEVICE ERROR . . . PERFORM DEVICE RESET AND RERUN PROGRAM."

3390 PRINT " INCREASE COMPUTER DELAY VALUE AT LINE 120."

3400 GOTO 2910

4000 REM kkkkkkhkhkhhhkhkhkkkkkkkkhkikk DISPLAY HELP SCREEN kkhkkkkhkhhhhkhkhkkkkkkkkhkdhhhhhkhkxxkx

4010 PRINT "REMEMBER TO USE shift-F5 TO RE-START THE PROGRAM AFTER THE FIRST "

4011 PRINT "EXIT FROM THIS PROGRAM. THE SECOND TIME F5 IS'CONTINUE'. "

4012 PRINT " "

4013 PRINT "IF THE MEMORY OR POSITION QUERY ARE RETURNED IN SEGMENTS, "

4014 PRINT "SEE THE TOVALUE AT LINE 120"

4015 PRINT " "

4016 PRINT "REFER TO THE CYBERNETICS CY 545 MANUAL FOR THE COMMAND FORMATS"
4017 PRINT " "

4018 PRINT "TO DEFEAT THE DOWN-LOAD TEST PROGRAM WHICH ISRUN AT THE START "
4019 PRINT "OF THIS PROGRAM, REMOVE THE REM AT LINE 410"

4020 PRINT " "

4021 PRINT "TO DEFEAT THE SELF-TEST PROGRAM WHICH RUNS AT POWER-ON OR RESET OF "
4022 PRINT "THIS SID SYSTEM, CLEAR THE MEMORY . "

4023 PRINT " "

4024 PRINT "IF THE SID DOES NOT RESPOND CORRECTLY AFTER AN ATTEMPTED MEMORY "
4025 PRINT "LOAD, MOST OFTEN A FAULTY PROGRAM HAS BEEN LOADED AND THE SYSTEM "
4026 PRINT "ISTRAPPED IN A ENDLESS AUTO-START. SEE AUTO-START LOCKOUT PROCEDURE."
4027 PRINT " "

4028 PRINT " "

4029 PRINT "FOR MORE HELP: CALL THE SERVICE CENTER 800-424-STEP {415-969-5829} "

4030 GOTO 2010: REM RETURN TO ENTER COMMAND ROUTINE
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SERIAL CABLES

XTTYPE. CPU DB-25 (IBM STYLE) CONTROLLER DB-9S (AT)

PINT ..o Frame Ground <-----------=-=-=-=-=---- > Shell (solder)

PIN2 .o TX Transmit > PIN 3 RX Receive

PIN 3 .o RX Receive < PIN 2 TX Transmit DB-25 to DB-9 Adaptor
PINS ..ot CTSClear < PIN 8 DSR Ready

PIN7 oo Signa Ground <--------=========------- > PIN 5 Signal & Frame

AT TYPE CPU DB-9P (IBM STYLE) CONTROLLER DB-9S (AT)

Note : DB-9 Controller iswired as a Null Modem ( pinto pin)

PIN3 ... TX Transmit --------------=-=-=-=- > PIN 3 RX Receive

PIN2 .o RX Receive <------------me-mnmenmm PIN 2 TX Transmit

PINS ...ooeverrerernn CTS Clear <-----====mmnmmmmmmmnm- PIN 8 DSR Ready Pin to Pin cable
PINS ..o Signa Ground <---------====------ > PIN 5 Signal & Frame

PIN4 ... DTR Ready ---------------=-=----- > PIN 4 DTR Ready

Shell ...ccveveie, Frame Ground <----------===------ > Shell Signal & Frame

MAC DIN. CPU DIN-8 (EIA-422) CONTROLLER DB-9S (AT)

PINS ..o RX In- < PIN 2 TX Transmit

PIN3 ..o TX Out- > PIN 3 RX Receive

PIN2 ..o CTSHand In <-------=-mmmemmmmeae PIN 8 DSR Ready

PIN4 ...oovvrrerene. Signal Ground <------=========nn=nn- > PIN 5 Signal & Frame MAC to IBM Adaptor Cable
PIN8....covveenes RX Int+ < > PIN 5 Signal & Frame

PINTI ..o DTR >PIN4DTR

Shell ... Frame Ground <---------=-=-=-=------ > Shell Signal & Frame

The Controller signal DSR (Data Set Ready) iswired to the host CPU signal CTS (Cleared To Send). When the controller is busy, the DRS

will set HI or or busy and pull CTS HI or not Clear To Send; CPU will not send.

If the CS parameter in the OPEN COM statement of the host software is zero, the CTS signal will be ignored and commands sent to the
controller will be lost or jam the controller. Typical indications of the host failing to see the CTS (increase delay value) are: motion or
homing stops when host program is run, motor runs backwards at high speed forever, or only part of memory routine is completed.
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MC 5.4 Schematic

Please call factory for details
1-800-424-7837
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SMD

SECTION 2: SMD - Stepper motor drive assembly

OPERATION AND INSTALLATION

11" long x 3.5" wide x 2" high -

AC
Switch Cable
DOC Power Driver Card SiD
AC Supply MS Series Index
Fuse Card
{40 vdc) o nReset
|#}&It L i@ VMM g 1 Switch
ﬂEC:I Filter
upp Motor
Cutput

* When the SID indexer is installed,
the SMD is refered to as a SID

The SMD assembly consists of the CY 5.4 controller, the MS 2.0 step motor driver, al DC power
supplies, and an AC power entry. The DC power supplies provide +5 vdc TTL computer (VCC) and +40
vdc motor (VMM). The VCC supply is over-current protected. In addition, A 1 amp AC fuse protects
the entire assembly.

NOTE: NEVER REPLACE THE FUSE.
FUSE FAILURE INDICATESDRIVER FAILURE.

The green chassis lamp indicates VMM power on. The neon lamp in the power switch indicates that AC
power is present to the SMD. The SMD has a motor connector (see Appendix D), power connector,
serial connector (refer to serial cable section), and LED status indicators. The reset switch, when closed,
will RESET the system. The lock-out pins (P4), when shorted with the clip, will prevent the Auto-Start.
The 20 pin CI cable connector provides access to the spare /0 lines, limit loop, home sensor and VCC
power/ground. Refer to Appendix A of this manual.
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SID POWER SUPPLY WIRING DIAGRAM
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posts = v 3
EARTH @ @63 T
HOTE : HEVER REPLACE FUSE ! FAILURE INDICATES DRIVER DAMAGE !
b— 3.5
T AC MOUNTING DATA CONNECTORS
2.0 :
IEC Weight=3 b
AL @ RESET
SWITCH AC PAHEL EHD SWITCH MOTOR
1 COHHECTOR
RS-232 |
0.5 i _ =l DB-95 [ |
5
o3 o+ |2 23
T LED DISPLAY +
BOTTOM MOUNTS K
6-32 4EA 5 \
(1] 1
112" DEEP MAX O i
HEADER LAMP
k— 2.60 —=| CONHECTOR
| 2lo0o0o000DODO] 20
9.75 8.25 1loooooooo0000] 49
CURRENT 20 PN
ADJUST =
coil 3p° 2|8 con
a 2to ol|s B
_$_ _$_ X [ 110 _0]a
il PIH ? & 5 ARE SPARE
0.7 LJ°Y —T g [l MOLEX 6-PI # 03 06 1061
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APPENDIX A:

Cl CABLE DIAGRAM FOR SID SYSTEMS

[Chassis] Mechanical Interface

2. VLED -- Wht
4. Home -- Pur
6. VCC -- Grn
8.B2 --0Orn
10. Limit Loop -- Brn
12. VCC -- Wht
14.B7 --Pur
16B4 --Grn
18.B2 --Orn
20. Gnd -- Brn

1. Sensor +5VCC -- Blk

3. Sensor Gnd.  -- Gry

5. User Gnd. --Blu
IJ1 7.Jog --Yel

9. Limit Loop -- Red

20 1

11. VCC -- Blk

13.B5 --Gry

15.B3 --Blu

17.B1 --Yel

19. Gnd. -- Red

[User] I/O Interface

P1 (Cl20 Header)
SID Box Header Pin out

12 (9). VCC
14 (7).B 7
16 (5) B 4
18 (3). B 2
20 (1). Gnd

12(9) 11(10)

Optical

[TT= home

A OWDN PR

0 ~N o Ol

. Sensor +5 VCC
. Sensor LED +

. Sensor LED GND - [Gry]
. Sensor Out

. User GND

. User +5 VCC
. Jog Switch In
. User Bit 2

9.
10. Limit Loop Out

Sensor

[BIK]
[Wh]

[Pur]

[Blu]
[Grn]
[Yel]
[Orn]

[Red]

Limit Loop In
[Brn]

Limit

C > Loop

ClI-20 Cable
J1 Connector
pos. numbers

2
O0O0O0O0O000O0O0
Chassis

1OOOOOOOOOO

20
User I/O

19

A

KEY

22l g2 1209
20(1) 19(2) /
CI-20 Cable

Wht
Pur
Grn
Orn
Brn

J2 1/0 Connector
pos. numbers

11(10). vCC BIk

13(8).B5 Gry
15(6).B3 Blu
17(4).B1 Yel
19 (2). Gnd. Red
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APPENDIX A: ClI CABLE DIAGRAM FOR MID SYSTEMS

DB-25S CONNECTOR CABLING AND I/O CONNECTIONS

DB-25S

j; O

0O00O0O0DO0OO0OOOOO0O
0O0O0O0O0OO0OOOOOODO

Q
N
(6)

=
w

O

1 VLED
14 +5V HOME
2 HOME SENSOR
15 GROUND
3 +5V
16 GROUND USER
4 B2 FUNCTION
17 JOG
5 CPU ABR [BO] LIMIT ::l
18 DVR ABR LOOP
6 /O +5V
19 /O +5V
7 B7
20 B5 INPUT
8 B4 OUTPUT
21 B3 FUNCTION
9 B2 SAME AS PIN
22 4
10 B1 SAME AS PIN
23 2
11 1/0 GROUND
24 1/0 GROUND
12 SPARE
25 SPARE
13 SPARE
SPARE
SPARE
SYSTEM WITH ENCODER
WIRING DIAGRAM
mss 4 __ 4
CONTROLLER
SERIAL 9 |
Ty 4
COMM ENCODER
CONTROLLER

MOTOR

HOME
SENSOR

LIMITS
LOOP

ENCODER
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APPENDIX B: DESCRIPTION OF HOMING AND ABORT LOOP

HOMING. A mgjor advantage of adigital Open-Loop step system is the ability to operate plus or minus
zero steps (no error). Two conditions are required. One is that the motor is sufficient for the load in
normal operation and second, that a reference position, commonly called the "home position”, be
consistently established during initialization of the system. When step motors are rotated by counting
(clocking) out a number of steps, in theory, the motion will take place +/- zero steps. The exact
mechanical position of the motor can vary by the motor step accuracy; typically +/- 3 % of one step
(non-cumlative). A proof of +/- zero step operation is, first, to reference a starting positon of the motor
or "home". During homing, the motor is stepped backwards into a switch, reversed, and then stepped
forward until the switch opens. The point of interest is not the exact mechanical position but rather on
which step the switch changed state. For that reason, only high resolution "PHOTO-LOGIC" optical-
beam switches are used in TMG systems.

SLIP-DETECTION. After the motor is home, the controller position counter isreset to the home
position, typically position 1 (one step out of the sensor). The motor is then stepped CW to any position.
To dlip-detect the system, the motor is returned to position 1. If the sensor remains open, then the motor
is stepped to positon 0. If the sensor closes, the system is operating +/- zero steps (error free). Note that a
single step lost (slip) will always result in at least a movement of 4 full steps away from the correct
position. Open loop systems are slip-detected at regular intervals to prove continuing slip-free operation.

CENTER HOME AND CONTIGUOUS SLIP DETECTION. If the home sensor islocated at the
center of axis motion and a step bar is mounted along the entire motion path, then the home position can
be verified each time the system crosses the center line. A stepped bar is thin strip with aleft high side
and aright low side. The high to low edge is the center line.

LASH COMPENSATION. A major advantage of steppersisin their "repeatability” which istypically
less than .01 % because the digital controls are not affected by temperature, aging, voltage or
adjustment. This allows errors such as lash and distortion to be zeroed-out.

L ash compensation adds or subtracts steps, at each change of direction or because of other forces, to
take-up the lash error. Lash compensation is accomplished during the slip-detection process. When the
system is slip-detected the first time, the sensor will not close at position 0 because of the lash; home
LED remains off. At this point, the system is single-stepped CCW until the sensor closes; home LED is
on. The number of CCW steps is the lash compensation value. The system is re-homed and the counter
loaded with this value (see At home command). The motor is then moved some number of steps CW,
returned to position 1 (sensor open), and finally position O (sensor closed). The system is +/- zero steps.

Screw distortion error occurs when the screw pitch, which is so many turns per inch, does not move the
correct distance after the correct number of turns of the motor. For example, a 10 turn screw should
cause linear travel of 1 inch every 2000 steps (200 step/rev motor). If, rather than commanding the
motor controller to go in 2000 step increments, the controller moves to absolute positions such as 2000,
4001, 6003, 7999, ect.; the error is eliminated. This technique requires a control system which carriesa
"map" with each individual machine. The EEPROM memory is suitable for this purpose.
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SUPER HOMING. In high resolution systems, two sensors are used. The first sensor, the home sensor,
is mounted to the motion platform in the typical configuration. The second sensor, the index sensor, is
located as an index detector on the motor shaft. The index can be either adisk with atab or along pin.
During the homing operation, the motor is stepped backwards until the first sensor is blocked. The
motor, however, continues to rotate until the second or index mark is detected. The system is now
"homed to the step”. TMG systems with Super-Homing use two identical "PHOTO-LOGIC" sensors
wire-ORed together so that both must be blocked before the home signal is detected. The H or home
command of the motion controller will operate with either single or double sensors.

s HOME
o GVIEI:EI TAEI_O O dn o

LIFATT P  — A
SWITCH EEEEBR £ SWITCH
LEFT CCW < f RIGHT
i SAFETY LIMITS 4
INDEX

INDEX TAB SENSOR MOTOR
SENSOR

E JI:JI\ o MDIEJS-I;{UR o

E ( side view )

CW " CCW. TAB

ABORT LOOP FUNCTION. In TMG systems, the ABORT loop is used to remove al winding power
to the motor during an out-of-bounds condition. The ABORT feature can be used to provide hard-limits,
emergency stop, door inter-locks, and other safety features. Asthe ABR input, to the driver, must be LO

(ground) for the driver to step; opening the loop will stop (free) the motor regardless of the control logic.

The diagram istypical of TMG "Fail-Safe, Hard-Soft" [imit loops.
LIMIT LOOP WIRING DIAGRAM

“Siort | B0 E fe [ e
) imi imit
: : User Bit) : :
{Disabled during ( Switch Switch
power up) nc '?53—

BO=L0=ENABLED (RUN)
B 0= Hl = FREE (NO CURRENT)

NOTE: CONTRARY TO POPULAR PRACTICE, IT ISUNWISE AND UNSAFE TO SENSE
LIMITSAND OTHER SAFETY CONDITIONSTHROUGH THE COMPUTER INPUTS
PORTS.

All motion products, regardless of their final intended form, should initially incorporate home sensors
and dlip-detection in order to prove correct positioning during product development, particularly during
software de-bugging. Typically, atest routine is established which passes dlip-detection. Any
detrimental modification or code flaw will be flagged by this routine.
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APPENDIX C Adjustment For Current Control Pot

Set current adjust carefully; be as mechanically precise as possible. Align arrow to dot  (as shown).
Pot adjusts percentage of maximun power. Ex: MS 2.0 x 50% = 1Amp/coil.

In General:  Current too Low: Motor slip from reduced torque
Current Correct: Smooth motion with no slip or reasonance
Current too High: Excessive noise, slip and motor over-

heating with poor ramp performance

PCB assy edge N|

NOTE: Driver will automatically
reduce current (overtemp limits) if
operated continuously at slow rates
(<200 Full Steps/Sec.) or held
stationary at full power and current
settings above 60%.

Percentage
of MAX power

WARNING: DO NOT operate motors above rated current (hameplate) Overheating can demagnitize motor.
Always use PARK control (AD5) to prevent excessive dissipation during standstill.
DO NOT attemp to measure current with out special instructions.

See appendix D for motor wiring schemes.

Unipolar Motors 6 wire center taps not connected
8 wire connected as 6 wire.

1 coil = 0.8 x rated 1caill EXP: 1 amp motor = 0.8 amps
Motor torque = 160% of rated

Acceleration is reduced; increasing current will not improve motor
acceleration curve. Series impedance is 4 times single ciol.

BiPolar Motors 4 wire
or
UniPolar Motors 6 wire center tap and one leg wired

8 wire center tap and one leg wired

Motor torque = 100% of rated
Acceleration = Normal

Unipolar Motors 8 wire in parallel

1 coil = 1.4 x rated 1 coil
Motor Torque = 160% of rated
Acceleration = Improved. Series impedance is 0.5 timessingle coil.
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Appendix D Motor Wiring Schemes

Performance of a stepper motor based system depends more on the electronic drivers used than it does on the motor itself. A
step motor (both PM and Hybrid type) is made to step by sequencing the orientations of the magnetic fieldsin two coils. The
UNIPOLAR drive method of isillustrated, in the figure, using just ONE coil of the motor. Note that the center tap of the cail
is connected to the positive motor supply voltage. An electronic circuit, represented by the switch, then connects one end or
the other to ground for current to flow from the center tap to the grounded end. The most significant factor is that only one-
half of the coil isused at any given time and that the magnetic field intensity (motor torque) is proportional to the product of
the number of turnsin the coil and the current passing through the coil.

Motors designed for BIPOLAR drivers will often have only four leads. However some manufactures will provide the motors
in 8 wire versions to offer a performance choice for bipolar drive usersasin figures C & D. Four lead bipolar motors may use
larger wire, since only half the windings are required in the given space of the motor body. The paralleling in figure C isthe
equivalent of thisto achieve lower winding resistance and thereby doubling motor efficiency. The other aternative for the
motor designersisto use a greater number of turnsin the winding space. Thisis shown by figuresB & D and resultsin more
torque with alower coil current but a subsequent loss of high speed torque.

Although step motors are often classified as bipolar or unipolar (2 phase or 4 phase), these terms are more accurately applied
to the types of electronic circuit used to drive the motor. Bipolar drivers can drive 4,5,6 and 8 wire motors. When the motor is
described as unipolar, the specifications are presented with the assumption that the motor will be driven with a unipolar drive.
Therefore the specifications must be translated to bipolar when the motor is used with abipolar driver. In general, the
trandlation is similar to a unipolar driver with dropping resistors in series with the center taps; referred to as L over x R with
R equal to the motor winding resistance. For example, aL over 4R unipolar driver has aresistor equal to 4 times the winding
resistance. In bipolar, the L over R ratio is the ratio of the motor voltage to the supply voltage. A L over 4R bipolar drive, for
example, would be a 6 volt motor and a 24 volt power supply. Performance would be similar to the L/4R torque curve of a
unipolar motor. The figures identify the various connection options when using a bipolar driver with 6 or 8 wire motors.

A: SINGLE COILS. Identical to unipolar specification (if the supply voltage equals the specified motor voltage). Normal
connection of abipolar driver to 6 wire motor.

B & D: SERIES COILS. This configuration will produce torque greater than the unipolar specification indicates. To stay
within the power (wattage) rating of the motor, reduce the unipolar specified current by 30%; depending on the duty-cycle of
the system (park time). Note that the torque curve of this configuration is considerably fore-shortened as this motor is now
the same as a motor with arating of twice the voltage (slower motor).

C: PARALLEL COILS. When this configuration is driven at the unipolar current, the motor will perform identical to the

specification but the motor will dissipate only one-half the power (it istwice as efficient). When the current isincreased by
1.414, to drive the motor at it"s full power rating, the motor torque is increased by approximately 60% Note that this torque
curve is extended by four times (high speed system).

Resonance (vibration) of a step motion system depends on the speed and power range of the motor. Fast windings (A & C)
are"quicker" and may break into resonance easier than slow (B & D). Power windings (B & D) may deliver "excessive"
power (torque) to the system and produce resonance. In general, resonance indicates, except at the low (100 sps) and mid-
frequency (1000 sps) bands, excessive power; therefore reduce the driver current for smoother operation or wire the motor
for "softer" response.

NOTES: If amotor runs" backwards" with respect to softwar e direction, transpose the connections of ONE coil. For
MSseriesdriver cards, pins2& 3or 6& 7; SID/SMD driver boxes, pins1& 3or $& 6.

Fivewiremotorsarereally 6 wire motorswith the center tap common. The center tap must be connected to the motor
supply voltage. If phases 1, 2, 3 or 4 are crossed, motor will not rotate (hums). For MScards, pin 1isVMM, for
SID /SMD (if connected), pin 5isVMM and pin 2 is GND.

Systemswith pin 5 & 2 connected are used to power external relays or solinoid valves. The pins are keyed (reversed).
Never attempt to connect any motor leadsto pin 2 and only 5 wire center tapsto pin 5. Pins2 & 5 are normally not
connected and used to store the unused leads of 6 or 8 wire motors.
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Typical Motor Winding
Unipolar Drive

[only 152 motor shown]

Bipolar Driver
5 Wire Motor
Coils in Series Only
[speed & torque = Fig. A]

8 Wire - Parallel Coils
E_f:i m_f:i
A A BB

Best Speed - Best Torque

Fig. C

6 Wire - Single Coils

nic [‘“‘I‘“‘l f nannI c
A Al BB

Mormal Speed & Torque

Fig. A

B Wire - Series Coils

U7 U

A Al B B

Low Speed - High Torgque

6 Wire - Series Coils

[We] [ne’]

A Al B B

Low Speed - High Torque

SMD [ SID 2/4 Connector

Fig. D Fig. B
= o
A —» 123456 8
[ 0O8 8008 8O
[ 2 -
AL, ymm I.;AJ gnd I..BJ Ve
1 I

MSiIMM Card Connector

MOTION GROUP MOTOR CONNECTORS

SMD [ 81D HD Connector

A9 38

Shi e

+
MID | ANT 2.0 Connector
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Appendix E
PP M S 20 High Performance Stepper Motor Driver.

The M S 2.0 is an extremely powerful stepper motor driver / trandlator unit capable of driving either bipolar or unipolar motors up to
2.0ampsper phasein Full, Half or Quad step (3200 s/rev). The MS 2.0 requiresonly digital step pulsesand direction signal (on board
step sequences) and No step software required (onboard firmware). The M S 2.0 stepper motor driver features Switch-Mode Bipolar
Constant-Current technology, adjustable output current and "Auto-par k" which reduces motor dissipation during non-step periods.
Fully compatible with matching TMG controller.

=g

o]

cbI

] i jo]

e el B

&= =N

o s F?llgl ﬂ
HEATSINK « c6— Rz ] "
1.75 g E 3.20

wax 28] “EE ]

HHHH MM EE TS1

{88} Rr22|
__glu:i +_vee ([} % m@
— i=1=1)

T T T T TUU U T T

Compatible with standard stepper motors
(4,6 or 8 wire). Shown with CY 5.4 controller

TS1 Power & Motor pins
1. VMM IN (+5 - 40vVDC @ 10 - 2000 ma) 2. +Coil A (Out) | 3. -Cail A (Out) 4. GND

5. GND 6. +Coil B (Out) | 7. -Coil B (Out) | 8.VCC (+5VDC @ 100ma) IN
J3 AC Input pins
[ 1.N/C 2.6-24VAC IN from transformer | 3.6-24VAC IN from transformer | 4.N/IC |

P1 Step motor control pins

CLK Input STEP pulse P1-15 1 step per pulse when enabled

DIR Direction Set (Hi/Low) P1-17 CW /CCw
PLI-9ABRIN

Enable (ABR) P1-10 ABR OUT Jump P1-9 To P1-10 to Enable motor
P1-12 ABR from CPU

Ground (GND) P1-5 (User GND), P1-19 (CPU)

+5VDC P1-1, P1-6, P1-13, P1-14

P1 TMG Controller Interface pins

PARK P1-11 Selects between Hi & Low Power
p1-2 LED +Anode
P1-3 Led -GND
SENSOR P1-4 Sensor signal IN
P1-16 Sensor to CPU
Spares P1-7, P1-8, P1-18, P1-20 Unused pi ns

Electrical Specifications -

Input Voltage - Logic +5VDC (TTL)
Input Voltage - Motor +12t0 40 VDC
Output Current (Adjustable) 0.05t0 2.0 Amps/ Phase
Step Frequency 500 KHz Max
Step size QUAD or Full/Half
Protection Over-Temp, Over-Voltage, Over-Current
Current Reduction at standstill Automatic: 0.5 sec after last step input. Selectable ratio.
Temperature
Operating 0to+70C
Storage -40C to +125C
Mounting surface 0to 70C
-i-l-_"l-G Z%vBi g?((?/?\993613-0669 Sales@moi onqr oup.com
——the motion group Ph: 550-325-2727 Fax: 559-325-7117 http://www.motiongroup.com
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Appendix F

OPBESR0/OFRED0 OPBSB/OPRESSY DPROBIIOFAEEZ OPESE3OI
{Tatam-Pals Quiput) {Opan-Callsetor Output] {Totem Pals Ouiput] [Dpun-Coll
Buttfar Yoo Bulfer ) lavarier Yee Invarter

i
L : -+ gND

3*-% K

« TRW: OPB 980 and OPB 990 (base mount only)
o OPTEK: KLT 380 and KLY 390 (base mount; KLT 330 and KLT 340 (side mount) )
« OMRON: EE-SB5V REFLECTIVE SWITCH (base and side mount combinational)

Photologic Slotted Optical

L]
our
anD X

[T
d
"
™~
(base mounts) !
Packspe N 980/380 Packaga L . Packags P Pack
990/390 ' s
(side mount)
(side/base)
KLT 330w EE-
SB5V
KLT 340W REFLECTIV
Features

Choice of aperture

Choice of mounting configuration

Choice of output configuration

Choice of polysulfone or polycarbonate housing
Data ratesto 250 K baud

Description

The al new OPB980/OPB990 seriesis intended to provide custom design capabilities in a standard
series using 18" minimum length wire leads with PV C insulation. Each device consists of an infrared
emitting diode and a Photologic sensor (a monolithic integrated circuit which incorporates a linear
amplifier and a Schmitt trigger) mounted on opoposite sides of a0.125" (3.18 mm) wide slot.
Options include Photologic sensor aperture widths and LED aperture widths, four different

mounting configurations; buffer-totem pole, buffer-open collector, inverter-totem pole, or inverter-
open collector output; and polysulfone (OPB980) housing for dirt and dust protection, or
polycarbonate (OPB990) housing for complete opacity to ambient light.

Absolute Maximum Ratins (Ta =25 degrees C unless other wise noted)
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Storage TEMPEratUre RENJE. .....c.ciiiieiiriesesisie sttt st st se s e e e s e sesteseesee e -40 degrees C t0 +85 degreesC
Operating TEMPEIaEUrE RANGE. .....c..ceeetiiieieeieese ettt st sesaeseas -40 degrees C t0 +70 degreesC

Lead Soldering Temperature Range (1/16 inch(1.6 mm) from case for 5 sec. with soldering iron)..........cccoeeeeeereencne 240 degrees C(2)
INPUL DiOdE POWEK DISSIPALTON. .....ecueiteieeeieieeete ettt ettt ae e sesbe e ssessesesse e eseseenessesesesseneeseseeneseenen 100 mW2)
Output Photol0giC POWES DiSSIPALTION. ......c.ciuieriirieirteieie et se e st sesae e sbe e nesee e saeseenesse e ssesensesaans 200 mW3)
Total DeVice POWEN DISSIPALION.........ciieeiieeieete ettt sttt se e e et see e eaesee e beseenesbesesse e esessaneenan 300 MW
Voltage at Output Lead (Open COlECIOr OULPUL) ........ouiieruereeiriereeerieseste st seesesieses e seesesaeseee e seeaeseenesseseenesseessens 3BV
Diode: FOrWard DC CUIMTENT ......ccvvvereeieriereeresre et er e ss e se e se e e b s nnese e nesn s e e nenrenenis 40 mA
Diode: BaCkWard DC VOITAQE. .......cviuiieiiiieiiitiiee sttt sttt ettt sa st saesesbe e ebesaesesbe e besaesesbaseesesseseasans 2.0V

Photologic Sensors are a monalithic integrated circuit which incorporatesa linear amplifier, schmitt trigger, and output buffer
which can be directly connected to computer logic. The superiro stability and clearly defined switching point mandate their usein
positioning systems.

mEE AW meTE L o
EE -~ SB 5V
Part Numbaring Guide KLT 3XX W XX
orB 8XX X XX
Ragembly Prafu Aperiurs wadth i kont of asnsor
‘ 5w 00507 11,27 mmi 1w=0,000% 00.25 mm}
(3) 0=Prowloge Duge Famiy Apartues ngeh i D.0B0" (187 mnl
w wadth in front of LED
Housing Maarial Desigration §ua 0507 (0,27 mml * 2w 00207 051 mm|
B Polymtlons (3 )8 = Polvcarbonain (4 ) Agenure length i (OG0 11.52 mm
* hvaiable ook i & pobycarbonats heusing
ﬁmuhp‘: Samor Dutput Variaons with § wnsor ipamu wadth of 00107 10,25 mml.
0 = Bubw with Tersm Pols Dutput

Memeng Coslsuraiion

1 o= Bublar wilh Open Cobsctor Dutput T = Mounong wid, both sdes~ W=Double Tab,side L
2 = bwvmitar with Tetam Pale Butput H = N mounang mba SB=Double holes,side/bas
3= wmnir with Opan Colsciar Qutput L = Sigle mounung 1b, emii d

P = Siagle mouneng b, sensor sde

e
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APPENDIX F PAGE 2/2

TLOR CODE {TEW) (OLOR CODE {OPTEX) SL0MAL NAME MOLEX PIN MUMBER
BRI WHITE VOO +5 vde 1 (key)
RED HED VLED {LED ANODE) 2 LED SUPPLY VOLTAGE (330 obm)
BLACK, BLACGK CHOUMD RETURNS 3 SYSTEM CROWND
CRAMNGE CGHREEN " s
GREFN BLUE OUTPUT 4 HME SEMSOR OUTPUT
PACIKAGE CONFIGURATION 'J_‘ PACIKAGE CONFIGURATION H’

ML O -
AFCAEUAE  OF SGNAIONS

WIAE COL Mm
’-_’ | GREEn anounn | gnd

. _Jr SLIE wizes  piee—founvrd our
WHITE W, Ve
- Emi e fO mes | L SRS

‘ee
CATHIOL ouTRUT
ano0d o

Package Configuration L Packags Configuratien S B EE-SB5V
o P"""" m —_—Y P Iw:;lzu
o ok ob FOH—T—HCH
" b il 1 A &
[ ——— wororp -n — | t—
i ] I e
o
1 — | %"
i
her e
+ 3 el | i o | 5
T m_ 5 |
(R s [} l V3 v I \Tw-‘.llﬂl
5 B
rﬂ&l —I::- |
T

Notes:

1. Housingsare secured in Childrenated Hydrocarbons and Retones methanol and isopropanol are recommended as cleaning
agentsfor both types of housing material.

2. Dimensions of aperture opening dependent on housing material shown are polycar bonate.
3. Molded number to identify aperture size. See part number guide.
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Appendix |

Molex - Waldom Nylon Connector System Used By The M otion Group The connectors used on Motion
Group equipment are nylon connectors are manufactured by Molex and are refered to as .062 style (pin diameter) or .093
(large driver motors only). They are available from Newark, Allied, and Digi-Key and comein 1 to 36 positions with locking
and mounting tabs which snap-in to punched holes on brackets or enclosures.

TYPICAL$ POLES TYPE PART # NEWARK # USED ON

5.84/10 4(.062) MALEHOOD 03-06-2041 31F1004 HOME SENSOR ASSEMBLY
5.95/10 4(.062) FEMALE RECT 03-06-1041 31F1005 HOME SENSOR CABLE
1.86/5 6 (.062) MALEHOOD 03-06-2062 31F1008 STEP MOTOR ASSY

2.07/5 6 (.062) FEMALE RECT 03-06-1061 31F1009 MOTOR OUTPUT

1.86/5 6(.093) MALEHOOD 03-06-2062 31F1008 STEP MOTOR ASSY

2.07/5 6 (.093) FEMALE RECT 03-06-1061 31F1009 MOTOR OUTPUT

(Strain Relief Hoods are available on request)

Contactsfor Connector Sets.062 SIZE
FEMALE

6.79 SOCKETS LARGE TAB 02-06-1103 31F1027 22-18 GUAGE WIRE
MALE PINS LARGE TAB 02-06-2103 31F1026 22-18 GUAGE WIRE
FEMALE
SOCKETS SMALL TAB 02-06-1132 31F1029 30-22 GUAGE WIRE
MALE PINS SMALL TAB 02-06-2132 31F1028 30-22 GUAGE WIRE

Contactsfor Connector Sets.093 SIZE
FEMALE

6.79 SOCKETS LARGE TAB 02-06-1103 31F1027 22-18 GUAGE WIRE
MALE PINS LARGE TAB 02-06-2103 31F1026 22-18 GUAGE WIRE
FEMALE
SOCKETS SMALL TAB 02-06-1132 31F1029 30-22 GUAGE WIRE
MALE PINS SMALL TAB 02-06-2132 31F1028 30-22 GUAGE WIRE

In general, single wires use small tab contact; double wires the large tab

Tooling
RATCHET
105 RATCHE) o HTR2262 11-01-006  30F338 MAKES PERFECT CRIMPS
RATCHET
105 RATEREL A HTRXXXX 11-01-006  30F338 MAKES PERFECT CRIMPS
13 HAND TOOL HT-1921 11-01-0015  31F1049 REQUIRES PRACTICE
12 ETAT RACTOR.062 |\ 5og5 11-03-0002  30F773 SPRING LOADED PUNCH-OUT
1, EXTRACTOR.083
DIA

Nylon Connector Designer/Service Kit Contains male/female housing assortment, hand crimper, pin
extractor (not as easy to use as spring extractor; see above), contacts, and case.

40 DESIGNERKIT  .062 WM-071 30F774

40 DESIGNERKIT  .093

All of the above, including custom cable sets are available from the factory.

Note: When disconnecting, grasp the mounting tabs, (not the wires) and rock from top to bottom
(unseat the locking bump) rather than side to side and then pull the connection apart. The
connections unseat easily with theright technique.

Contact factory for Heavy Duty Connectors with Metal Shells, Retainers, and Strain-Reliefs.
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SPECIFICATIONS- SID and MID 2.0

PARAMETER
Power Motor Supply Voltage
Current (No Motor)
PWM frequency MD10A
Motor Current MS2.0
Step Pulse Input Voltage
Sink Current

Pulse High

Pulse Low

Rise Time

Fall Time

Frequency

Logic '1' volts

Sink Current

Logic '1' volts

Note: The step pulseinput must bealogic 1 (high) during direction input change.

Environmental

Operating Temperature
Humidity (non-condensing)
Shock

Altitude

Mechanical

Weight

Dimensions

Mounting Hole Centers
Mounting Screw Size

+1.8
12
+1.8

2" x 35" x 11.0"
2.625" x 8.250"
#6-32 x 1/2" max

0.5
0.5
500
+2.0
20
+2.0

+50
95
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PURCHASE AGREEMENT

Purchase of any item from THE MOTION GROUP represents a agreement
between THE MOTION GROUP and the customer. Therefore the customer
agrees that all information contained in the included documentation,
drawings, and software is the exclusive property of THE MOTION GROUP
and that the customer is bound to prevent dissemination of this information
to unauthorized parties.

The above mentioned information represents the "Intellectual Property' of
THE MOTION GROUP and is thereby protected by the Copywrite Act of
1988. In particular, the firmware tables, artworks, and design drawings are
specifically copywrite protected.

Also included under Trademark protection are the following:
MINI-STEP QUAD-STEP AUTO-PARK DIAL-POT MMA PRINTER PORT
DRIVER

THE MOTION GROUR information is transfered to the customer for their own
uses upon the purchase of a TECHNOLOGY TRANSFER AGREEMENT and
is limited to those items listed in the agreement. Contact the Customer
aervice Center for TTA details.

All equipment purchased from THE MOTION GROUP includes a 100 %
warranty for parts and labor. This warranty may be revoked at any time and
the purchase refunded at the discretion of THE MOTION GROUP.
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