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Techno
Wiring, Set-up, And Programming

For C-Series Controllers
Statement of Limitation of Warranties and Liability

Although this manual is believed to be accurate, Techno makes no warranty,  expressed or
implied, that it is free of errors, or that any product described  herein  is  suitable  for  any
particular  application. Techno assumes no responsibility for loss or damages resulting from
errors in this manual or from proper or improper use of the products described herein.
Techno reserves  the right  to  alter its hardware, software, and any applicable
documentation without notice.Techno makes no warranty that its products are fit for any use
or purpose to which they may be put by the customer, whether or not such use or purpose has
been disclosed to Techno in specifications or drawings previously or subsequently provided,
and whether or not Techno's products are specifically designed and/or manufactured for
such a purpose.

THIS WARRANTY IS IN LIEU OF ALL OTHER WARRANTIES
EXPRESSED OR IMPLIED. ALL OTHER WARRANTIES,  INCLUDING,
BUT NOT LIMITED TO, ANY WARRANTY OF MERCHANTABILITY OR
FITNESS FOR A PARTICULAR PURPOSE, WHETHER EXPRESSED,
IMPLIED, OR ARISING BY OPERATION OF LAW, TRADE USAGE, OR
COURSE OF DEALING, ARE HEREBY DISCLAIMED. THERE ARE NO
WARRANTIES THAT EXTEND BEYOND THE DESCRIPTION ON THE
FACE HEREOF.
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How To Use This Manual
Congratulations on your purchase of a Techno C-Series Controller.  The unit comes fully assembled and
consists of the following:

Integrated driver and Interface card (IT116 G only)
2 or 3 stepper drivers (2A for C10; 3.6 A for C116; 6A for C142)
1 Techno Interface Card (4.0 I/O for C10 and C116; 5.0 I/O for C142)
1 Logic Power Supply
1 Enclosure (C10, C116, C142)

The Isel C-Series Controller is a microprocessor-based stepper motor controller.  The controllers can
control 3 axes (x, y, and z) with linear interpolation available on any 2 axes (with the C10,  C116, or C142)
or all 3 axes (only with the C142).   The IT116G is a single-axis controller.  Motion commands need only
specify displacements and speeds.  The software on the Interface card calculates and performs all
acceleration and deceleration ramps from the incoming command data.

The controller can be used with various mechanical systems (for example an x-y table), and a personal
computer (PC) to form automated manufacturing systems.

Commands and programs can be loaded directly from a dumb terminal or through a software development
system which runs on IBM-PC compatibles.  Communications are through a serial bus.  Programs loaded
into the controller can be executed directly or stored.  Once a program is stored in the controller, the PC is
only necessary for modifying the program and can be disconnected if desired.

This manual gives the basic information you need to use your Isel C-Series Controller.

!!!!! All users should read the first section of the manual.  This section gives instructions for setting up
the controller, including important guidelines on wiring and the use of motor cables, and
information on connecting input/output (I/O) devices. This section also tells you how to run a
Self-Test Program which you should run immediately after you set up the equipment in order to
test the controller and the mechanical system.  This is followed by information on downloading
programs and communicating with the controller.

!!!!! The second section of the manual gives a series of example programs, with explanations, which
you may find useful to quickly further your understanding of the controller's functions.  You may
also find these programs useful as they are for your purposes.

!!!!! The third section explains the commands used in programming the controller's Interface Card .
Information is given for commands in both immediate and program modes.

!!!!! The fourth section is a troubleshooting guide.  It indicates some problems you might encounter
when first using your controller, along with some steps to isolate, and possibly remedy, the
difficulties.

!!!!! The fifth section gives reference material for the controller.  It gives the error messages and their
code numbers, specifications for the Interface Card, listings of important programs, and
information on hexadecimal numbers.
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Technical Support

Please contact your local dealer or Techno for technical assistance.

!!!!! By Phone: Call us at (516) 328-3970, and specify that you need technical support.
It is helpful if you have all the necessary necessary background information ready before
calling.

!!!!! By Fax:  Send your questions and detailed background information to us by fax at
(516) 358-2576. Please remember to include both your phone number, fax number and
e-mail address on the transmittal.

Conventions Used In This Manual

The following conventions are used in this manual.

Italic type is used to highlight terms that are defined or referred to in the manual.

Bold italic type emphasizes important information within the text.

Text that appears on your computer screen or that needs to be input by you is written in this print.Text that appears on your computer screen or that needs to be input by you is written in this print.Text that appears on your computer screen or that needs to be input by you is written in this print.Text that appears on your computer screen or that needs to be input by you is written in this print.Text that appears on your computer screen or that needs to be input by you is written in this print.

This symbol appears to the left of a note containing important
information related to the text.

THIS SYMBOL APPEARS TO THE LEFT OF A WARNING
REGARDING THE POSSIBILITY OF EQUIPMENT DAMAGE IF
CERTAIN GUIDELINES ARE NOT OBSERVED.

"""""

#####
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Front
Current
Potentiometer
(2.0 to 3.6 A)

Reset / Diagnosis
Switch

Start Button
Stop Button

9 Pin Comm PortOutput
L.E.D.s

Input
L.E.D.s

Reset L.E.D.

Power
L.E.D.

Equipment
Examine the contents of your box to make sure you have all the equipment needed to set up your Isel
C-Series Controller.  This should include:

IT116G, C10, C116, or C142 enclosure (pre-assembled as described on page 1)
9 to 9 pin RS232 serial cable
Power cord
1, 2 or 3 motor cables (depending on controller model)
1 Techno Linear Motion Software & Manuals CD-ROM

If you are missing any of the above equipment, contact Techno immediately.

Controller Box Identification Callouts
IT116G Controller

Rear Inputs (4)

Outputs (4)

Main Power
Switch

AC Input

Motor
Cable
Connector
(DB 9 Pin
Female)

Terminals
for External
Use Functions

4



v
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C116 Controller
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C142 Controller
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Description of Controller Callouts

Main Power Switch � Turns AC power on or off to the unit.
Amplifier Power Button � Allows amplifiers to be energized.
Start Button � Momentary button to start program residing in controller�s memory.
Stop Button � Momentary button to pause program residing in controller�s memory. It
stops the program, even in the middle of a move and waits for instructions in the form of
reset button or start button.
E-Stop Button � Shuts down power to the entire controller including logic signals.
Reset Button � Ends execution of program. If start button is pressed, program starts at
beginning. Does not wipe memory clean, if Battery Back Memory/Memory Card used.
Reset/Diagnosis Switch � Only on the IT116G. Ends execution of program. If start button
is pressed, program starts at beginning. Does not wipe memory clean. Diagnosis switch
sends error codes to comm. port.
Amplifier Card � Electronics card that provides power to a single step motor.
Memory Card Slot � Accepts Isel 32K Memory Card slot upon which programs can be stored.
Current Potentiometer � Selects the amount of current (A) supplied to the step motor. Max.
current is 3.6A/phase on IT116G; 2A/phase for C10; 3.6A/phase for C116; 6A for C142.
Power LED � Indicates power is supplied to unit or amplifier.
Reset LED � Indicates reset button is pressed. No holding torque to motors.
Input LED � Indicates input �x� has been activated.
Output LED � Indicates output �x� has been activated.
Error LED � Indicates error has occurred with the particular axis. See error codes on page 90.
Temperature LED � Indicates overload of amplifier. That particular axis has no power to it.
Home LED � Indicates limit switch is engaged or circuit is open.  Unit will not run until this
condition has been cleared.
AC Power Input � Power cord is plugged in here. 120VAC or 230VAC depending on model.
9 pin comm. Port � Null modem communications port. Must use Null modem cable or you
may potentially damage computer�s serial port.
Inputs � Digital inputs which can be programmed through the comm. port (See page 15 for
wiring information).
Outputs � Digital Outputs which can be programmed through the comm. port (See page
14 for wiring information).
Terminals for External use Functions � Wiring terminal for external use of functions such
as Start, Stop and Reset.
Motor Cable Connections � Motors cables are attached here and other end goes to motor
housing. DB9 connectors are used for IT116G and C10. Amphenol connectors are used for
C116 and C142.
Controller Card 4.0 - Main logic card for the C10, C116 controller.
Controller Card 5.0 - Main logic card for the C142 controller.
Fuse Tray � Holds fuse for the C10 controller.

4.4
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Factory Jumper and/or DIP Switch Settings
These factory settings are appropriate for the purposes of most users.  If they do not serve your
purposes, you should adjust the settings on the card as needed. The following diagram of the
Interface Card is provided to assist you.

If you are using your controller with a Techno slide or table you will not need
to adjust any settings. Skip this section and proceed to the section on
Attaching Motor Cables.

ONLY THE MOST EXPERIENCED USERS SHOULD MAKE ADJUSTMENTS
TO THE INTERFACE CARD. IF YOU ARE UNSURE ABOUT MAKING SUCH
ADJUSTMENTS, CALL TECHNO.  IMPROPER JUMPER SETTINGS WILL
CAUSE THE CONTROLLER TO FUNCTION IMPROPERLY.

IT116G Controller Card DIP Switch Settings

This section gives the jumper settings on the IT116G Controller Card (not applicable to Interface
Card 4.0 and Interface Card 5.0).

!!!!!

"""""

Current
Potentiometer

32 KB Eprom32 KB
SRAMDIP

Switches
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*9
60

0
ba

ud

*default setting

*2
5H

Z/
m

s

ON=Full Step · OFF=Half Step

SW1 SW2 Baud Rate
ON OFF 4800
OFF ON 9600*

SW3 SW4 Accel .Rate
ON ON 25HZ/ms*
OFF ON 50HZ/ms
ON OFF 75HZ/ms
OFF OFF 100HZ/ms

SW5 - Step Size
ON - Full Step
OFF - Half Step*

DIP SWITCH SETTINGS

*default setting

4.5
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Full Step/Half Step Jumper
This jumper determines whether typical motion will be in full steps or half steps.  The jumper consists of
three bars, one for each axis.  If a bar is attached to the side labelled "1", then that axis is in full step motion.
If the bar is attached to the side labelled "2", then that axis is in half step motion.  See diagrams below:

We do not recommend full step motion, since this generally produces excessive vibration.

Home/End Of Travel Switch Jumper
This jumper activates the home (limit) switches and the reference switches.  Switches 1, 2, and 3, are the
home switches for the X, Y, and Z axes respectively.  Switches 6, 5, and 4 are the reference switches for the
X, Y, and Z axes respectively.  The default setting (illustrated below) activates all three home switches while
making all reference switches inactive (because Techno tables do not normally use the reference switches).
Note that the side labelled ON is the inactive side.

All Axes in Half Step Mode (Default)    All Axes in Full Step Mode

Full/Half
Step Jumper

Voltage
Selector

Baud rate/
Accel rate
jumper

1   2     1    2     1   2

        X        Y   Z                X         Y       Z

 1     2  1     2   1 2

C Series 4.0- 5.0 Interface Card Jumper Settings

This section gives the jumper settings on Interface Card 4.0 and Interface Card 5.0 (not
applicable to IT116G).  There are four important jumper blocks on the card which are
set as follows:

Jumper Block Factory Setting
Full /Half Step Half step for all axes
Home/End of Travel Switch Home Switches Activated
Voltage Selector +5V
Baud Rate/Acceleration rate 9600 Baud/75  Hz/ms

Start

Stop

Reset

RS232

Home/End
of Travel
Switch Jumper
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The positions of switches 3 and 4 set the acceleration rate for all motors.  The default is
75Hzms. This, along with the other possible settings, is illustrated below:

Voltage Selector
This jumper sets the voltage for drivers.  The default setting is +5V.

     +5V (Default)           +12V

Baud Rate/Acceleration Rate Jumper

The same jumper is used to adjust the baud rate and the acceleration rate. The positions of
switches 1 and 2 set the baud rate for communication.  The default is 9600 Baud.  This and
the other possible settings are illustrated below:

Once all jumpers are set, you can proceed with the setup of the controller

Use the diagrams on the previous pages, showing the rear of the controller, as a guide for
attaching motor cables and hooking up I/O devices as described in the following pages.

Home
Switches

Reference
Switches

X
Y
Z

ON

1      2      3     4      5      6

X
Y
Z

ON

25HZ/ms

1    2    3    4
50HZ/ms 75HZ/ms 100HZ/ms

ON ON ON

1    2    3    4 1    2    3    4 1    2    3    4

ON

19200 baud

1    2    3    4
   9600 baud (default) 4800 baud 2400 baud

ON ON ON

1    2    3    4 1    2    3    4 1    2    3    4
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Attaching Motor Cables
1. Place the controller in close proximity to the machine.

MAKE SURE THAT THE CONTROLLER IS SWITCHED OFF WHEN
CONNECTING AND DISCONNECTING CABLES.  REMOVING A CABLE
WITH THE POWER ON TO THE CONTROLLER CAN DAMAGE THE
ELECTRONICS.

2. Connect each motor cable by attaching the male end to the appropriate output axis
connector on the controller's rear panel (see previous pages), and the female end to
the corresponding axis/motor (see diagram below).  The cables should be hooked up
as follows:

Connect Cable from: Output X or 1-Axis to X-axis (Motor 1) of table
Output Y or 2-Axis to Y-axis (Motor 2) of table
Output Z or 3-Axis to Z-axis (Motor 3) of table

The motor cables are arranged in this way only if you are using the
controller with a Techno Slide Table. If you are not using the controller
with a Techno table, then you may designate each motor as you wish, or
according to the configuration of the mechanics.

When connecting the DB9 cables, be sure to plug the end of the cable into the socket fully,
and then tighten the thumb screws on either side or else the unit may short out causing
damage to the electronics as well as the motors.

"""""

>

>
>

!!!!!

X axis (Motor 1)

Y axis (Motor 2)

Z axis (Motor 3)

Top View
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Connecting the Serial Cable
Attach the appropriate end of the RS232 Serial cable to the RS232 Interface on the front of
the controller (see pictures on pages 4 thru 4.3). Attach the other end of the Serial Cable to
your PC at COM Port 1 or 2.

# If your PC has a 25 pin COM Port, you will need a 9 to 25 pin RS232
     converter .

# If your PC has a 9 pin COM Port, use the 9 to 9 pin cable
     enclosed.

THE SERIAL CABLE HAS ONE END SPECIALLY MARKED FOR THE
PC (PC/AT). THE OTHER END IS FOR THE CONTROLLER. DO NOT
REVERSE THE CABLE OR DAMAGE MAY RESULT TO THE
CONTROLLER AND/OR THE COMPUTER.

The following diagrams illustrate the correct wiring setup between the controller and the PC
as provided by the enclosed (9 to 9 pin only) specially wired RS232 serial cables:

IT  IS ESSENTIAL THAT THE ENCLOSED RS232 SERIAL CABLE IS USED
TO PROVIDED THE CORRECT WIRING BETWEEN THE CONTROLLER
AND THE PC.  UNDER NO CIRCUMSTANCES SHOULD STANDARD RS232
CABLES BE USED FOR COMMUNICATION BETWEEN THE COMPUTER
AND THE CONTROLLER.  THIS WILL CAUSE DAMAGE TO EITHER THE
COMPUTER, THE CONTROLLER, OR BOTH.

  

The serial controller makes use of standard circuits and should operate with most PC�s.

"""""

1
2
3
4
5
6
7
8
9

1
2
3
4
5
6
7
8
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2
3
4
5
6
7
.
20
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25

Wiring with 9 to 9 pin RS232 Cable

Wiring with 9 to 25 pin RS232 Cable

RS232 Port of
C Controller

PC COM Port
with 9 pins

PC COM Port
with 25 pins

RS232 Port of
C Controller

1
2
3
4
5
6
7
8
9
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Attaching The Power Cable, Starting, And Using
The Controller
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SAMPLE PROGRAMS
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Single Axis Motion With Initial Home
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#units inch/10;
move 2(9000), 2(9000), 0(9000), 0(9000);
repeat

move 1(9000), 0(9000), 10(1000),-10(9000);
until 7;

move 1(9000), 3(9000), 0(9000), 0 (9000);
repeat

move -1(9000), 0(9000), 10(1000), -10(9000);
until 7;

stop.
#start;
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100 OPEN "COM1:9600,N,8,1,RS,CS,DS,CD" AS #1
110 PRINT#1, "@07":GOSUB 1000
120 PRINT#1, "@0i":GOSUB 1000
130 PRINT#1, "0 508,9000, 508, 9000, 0, 9000, 0, 9000": GOSUB 1000
140 PRINT#1, "0 254,9000, 0, 9000, 2540, 9000, -2540, 9000": GOSUB 1000
150 PRINT#1, "3 5 -1":GOSUB 1000
160 PRINT#1, "0 254,9000,762, 9000, 0, 9000, 0, 9000": GOSUB 1000
170 PRINT#1, "0 -254,9000, 0, 9000,2540, 1000, -2540, 9000": GOSUB 1000
180 PRINT#1, “3 5 -1”:GOSUB 1000
190 PRINT#1, “9”:GOSUB 1000
200 PRINT#1, “@OS”:GOSUB 1000
210 STOP
 1000 IF LOC (1) > 1 THEN GOTO 1000
1010 A$=INPUT$ (1,1):IF A$=”O” THEN RETURN
1020 PRINT "Controller Card Error: “;A$
1030 STOP
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PROGRAMMING
THE CONTROLLER
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Software Handshaking
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Converting Units For Motion Commands
�����������������		��������
�������������
�������/�����
����
������	�������������
�
		
����������
������������������
���������
���������
������������
����������
��������
-!,�-����������/���
�������
�����������
�����	
��/���������������������������
��
�����������������������������������������	��
���������������/����������
0��������������
�
�������������
�����G������
�����������
����������
		
��������������������������������
����
���������		��
��������	��

 ##������ . "�;���	��
�� . F������������
����������I����
�
"�;���	��
�� �������
�������' G���I����
�������������

���
		���������������������
�������	�/�	��I���
�����������������������������
��"�
���������� 
����������
����

2��	���
���
���������
������
���"�
���'����������
0����������������
����� ���'/��	���
�
������������������
		
�������
�����
������+� '/����������	��	��4�������		����

 ##������ . "�;���	��
�� . �+� ���
"�;���	��
��  ��� "�
���

C������
����	��	��
���
������/�����;���	��
�����������������/����������������
��������
����	��
��

 ##�������.��+� M �+ #������ M ��+ #������)
���
 �.�"�
��� ������
���

6������	�����	�
�	���������������
������
���������
����������������+ #�����������
����������������
���������
�����(��
����
��������������������
���������	�������������
�
�����������������
�����
������������

>�������������
����/������������������������������
�����������������	��������
��
�����������
������

Unit Screw Pitch (mm.) Steps per unit
"�
��� � +#$#
"�
���  �+ #
"�
��� + �#��
"�
��� �+�  ##

"��� � �##
"���  "##
"��� + $#



��

Command Descriptions
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Absolute Motion
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Circular Interpolation
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Clear Battery Backed RAM
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Impulse Operation
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Incremental Motion
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Set Circle Direction

� Definition
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Set Homing Speed
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Command Summary/Index

Syntax Page Description

Immediate Mode
@0<axes> 69 Define Axes: x=1, y=2, z=4
@0R<axes> 41 Home: x=1, y=2, z=4, confirm completion
@0r<axes> 41 Home: x=1, y=2, z=4, confirm immediately
@0S 71 Start, confirm completion
@0s 71 Start, confirm immediately
@0d<Gx>, <Gy>, <Gz> 63 Set home speed
@0t 75 Start trace mode
@0A Sx, Gx, Sy.... Gz2 46 Incremental motion, confirm completion
@0a Sx, Gx, Sy... Gz2 46 Incremental motion, confirm immediately
@0M Sx, Gx, Sy... Gz2 32 Absolute motion
@0m Sx, Gx, Sy... Gz2 32 Absolute motion
@0k 37 Erase battery RAM
@0P 43 Identify axes' positions
@0B<Addr>,<Data> 55 Poke RAM address with data
@0c<Addr> 54 Read EPROM address
@0b<Addr> 54 Read RAM address
@0n<Axes> 79 Reset axes position to 0
@0eS 58 Select Interpolation axes/plane
{chr(254)} 68 Software reset
{chr(255)} 73 Stop Execution
@0i 40 Enter program mode
@0f 61 Circular interpolation direction
@0y... 34 Perform circular interpolation
@0z 81 3-axes interpolation: 1 = on, 0 = off

Program Mode
0 Sx, Gx, Sy... Gz2 46 Incremental motion
1<Signal> 60 Send synchronization signal
2<Signal>,<Offset> 77 Wait for synchronization signal, branch if applicable
3<Number>,<Offset> 49 Make a loop, or branch if <number> = 0
4<Option> 44 Pulse, <Option> = number between 1 and 6

1 = output ON (or IN)
2 = output OFF (or OUT)
3 = pulse for 0.5 sec.
4 = wait for pulse
5 = send pulse and wait

for confirmation
6 = wait for pulse and

confirm 5<Time>
5 (Time) 74 Time delay, stated in 1/10 sec.
6 Sx, Gx, Sy... Gz2 52 Move until impulse
7<Axes> 41 Home motors, x=1, y=2, z=4
p<address> NV 65 Set outputs
n<Axes> 79 Set actual position as effective datum
mSx,Gx,Sy..... Gz2 32 Move absolute
eS 58 Select interpolation axes/plane:  0 = x/y, 1= x/z, 2 = y/z
f 61 Set direction of circular interpolation
y 34 Perform circular interpolation
z 81 3-axes interpolation, 1 = on, 0 = off
9 39 End program mode
o65531 56 Read Input Port
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Guidelines For Troubleshooting
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Holding Torque Present, But Motor Stalls During Travel
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No Communication With The Controller
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Specifications Of Controller Card
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A Brief Lesson In Hexadecimals

Base Ten
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Connector Pinout For Interface Card 4.*, 5.*
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