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CSDU 2100 is a complete, intelligent controller for a stepper motor combining the following
functions on a Eurocard (100 x 160 mm):

’ Microcomputer

RAM with vser program battery backup

Drniver for bipolar stepper motor, 4 tvpes:

3/5/75 /12 amp/phase

Power supply for 220 V connection

R5232 communication port for connection to terminal/PC

4 4 optically isolated inputs, 5-24 WV DC

“ 2 optically isolated outputs, 5-24 V DC, 100 mA

Expansion options:

- 9 thumbwheels (preselection) for setting of numerical values
— input of 9 BCD digits from PLC controller
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Survey of CSDU 2100

Expansion connector:
- Thumbwheels and 4 extra inputs
- Entry of digits from PLC
and 4 extra inputs R
— Keyhoard/Display

Jumper for RAM size -I
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Specifications

MAINS CONNECTION

Mains voltage

Consumption: Cs5DU 2100-3
CSDU 2100-5
CSDU 2100-7.5
CSsDU 2100-12

STEPPER MOTOR DRIVER

Chopper voltage

Standby current: CSDU 2100-3
CSDU 2100-5
CSDU 2100-7.5
C5DU 2100-12

Operating current:  C5DU 2100-3
CSDU 2100-5
CSDU 2100-7.5
CSDU 2100-12

R5232 COMMUNICATION
Baud rate (software dependent)

INPUT
Input impedance (pull-down)
"Input Supplv” supply voltage

Input voltage for logical "LO":
— at "Input Supply" = 5V
— at "Input Supply" =12V
— at "Input Supply" =24 V

Input voltage for logical "HI":
- at "Input Supply" = 5V

- at "Input Supply” 2:-¥
~ at "Input Supply” 4V
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"Output Supply" supply voltage
Output current (per output)

ENVIRONMENT
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Installation and Cooling

CSDU 2100 has been constructed on a single Eurocard, and therefore its dimension fits into all
racks, boxes for internal fitting, holders, etc. complying with the Eurocard standard. 220 V,
motor, and input/output are connected by means of a 64-wav DIN 41612 connector (A + C

rows), but connection via Trimatic's motherboard with Phoenix screw clamps is often en easier
solution.

Important Information about Cooling

CSDU 2100 includes a driver requiring ventilation in order to get rid of the heat. Therefore, it
is cssential to ensure a free air flow through the cooling fins, Usually the controller should be
placed in a vertical position allowing free passage of the air so that the air can flow freely
through the cooling fins.

Fan Cooling

The largest model (CSDU 2100-12) must be equipped with fan cooling forcing the air to pass
the heat sink. The other models may also require fan cooling in case of continuous motor
operation, or if the standby current is sct at a high value,

Furthermore, it is essential not to place the controller in a closed cabinet in which the heated air
recirculates. If the controller is built into a closed cabinet, fresh—air intake is a necessity.



Driver

CSDU 2100 is capable of driving a 4-coiled stepper motor in bipolar mode. Maximum motor
current depends on type of controller:

Type Maximum Motor Current (amp/phase)
CSDU 2100-3 3 ampere

CSDU 2100-5 5 ampere

CSDU 2100-7.5 7.5 ampere

CSDU 2100-12 12 ampere

The driver is short circuit protected. In case of overload the motor will become deenergized, and
a red LED on the front edge of the PC-board is lit. Restarting is only possible after having
disconnected the 220 V supply voltage,

Step mode (full/half) is selected by means of jumper J1 (marked "1/1 - 1/2"). In full step mode
both sets of coils are always cnergized. In half step mode only one set of coils is energized for
every other step which usually results in less power. At the same time double resolution is
obtained as double as many step pulses are required for rotating the motor one revolution.

In most cases half step mode is preferred due to the improved resolution and also due to the
resulting smoother operation and fewer resonances.

Procedure for step mode selection:
Jumper J1 Step Mode

Open Half step — usually provides 400 steps per revolution
Connected Full step - usually provides 200 steps per revolution
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B
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Jumper for Step Mode

M

Open: /2 step mode
Connected:  1/1 step mode
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Motor Connection

To C5DU 2100 4-coiled, bipolar stepper motors are connected. One motor is provided with four
coils. These four coils are connected two by two in parallel, meaning that one pair of coils is
connected between "L1" and "L2", and the other pair of coils is connccted between "L3" and
"L4". Possible connections marked M1/2 or M3/4 are not used for thesc tvpes of motors.

It the motor cables exceed two meters, screened cables are recommended. The screen is
connected to the pin marked "DRIVER GND".

If it appears that the motor runs in the opposite direction, the connections L1 and L2 arc
interchanged.

8—conductor motor as 4—conductor standard
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CONNECTION DIAGRAM FOR ORDINARY MOTOR BRANDS:
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RS232 Connection

On the PC board CSDU includes a RS232 serial channel for communication with PC or another
computer.

The PC is connected to the 3-way connector placed on the front edge of the CSDU 2100 stepper
motor controller.

If a PC is used, connections arc made to the COM1 or COM?2 ports.

The construction of PC connectors vary from type to type.. XT type PCs arc usually provided
with a 25-way conneclor, and conscquently connection is made via a DB25 FEMALE connector.
However, portable PCs and AT type PCs arc usually provided with a 9-way connector, and
consequently connection is made via a DB9 FEMALE connector.

{blue
3-wav connector)

(26—wav connector)

CSDU 2100 PC BOARD FRONT EDGE

DB25 FEMALE connector: XT type PC

Lo 3 DB9 FEMALE connector: AT type PC
—0 6 and portable PC




RAM Size

CSDU 2100 has been provided with a CMOS RAM with built-in batterv backup. In this RAM
the program entered by the user is stored.

Onc of three RAM sizes can be used: 2 Kbyte, 8 Kbyte, or 32 Kbyte. However, when using 32
Kbyte RAM less than 16 Kbyte is available for user program.

he user might want to change RAM size so that large programs can be stored. In this case the
procedure below should be followed.

At the end of the RAM IC jumper I2 has been placed which is used for selection of RAM size.
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INSTALLATION OF 8 Kbyte AND 32Kbyte RAM (28 PINS)



Inputs

CSDU 2100 has been equipped with 4 digital inputs intended for connection of 5-24 V DC
voltage. These inputs are optically isolated from the microprocessor and the stepper motor driver.
The input section requires connection of a power supply: either an external power supply of 5-24
V DC or the built—in 12 V supply: "DRIVER SUPPLY QUT".

Each input has been connected with a resistor of 3.3 Kohm to the ground cable "INPUT GND".
The mput is regarded as logical "LO" if connected to 0 V or open. In order to set the input to
logical "HI", it must be connected to a positive voltage (see also the section: "Specifications"),
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Outputs

CSDU 2100 has heen equipped with 2 digital outputs, optically isolated from the microprocessor.
The outputs are open-collector transistors being active when the output is high.

The output section requires connection of a power supply: either an external power supply of 5-
24 V DC or the built=in 12 V supply: "DRIVER SUPPLY OQUT".

When the output is "OFF", the transistor is inactive, i.e. the output is open.
When the output is "ON", current is supplied from "OUTPUT SUPPLY", i.e. the output is high.
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Connections via 64-way Connector

The drawing below shows direct connections to the 64—way DIN 41612 connector. Usually
connections will be made via a motherboard with Phoenix screw clamps which have been marked

with the corresponding signal indications.
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O0-—-25-0-- 4~ »—— QUTPUT 2
0—26—0—f}————>— QUTPUT 1
0—27-0—~f—————o+—— OUTPUT GNI
0-—28-0-l——¢—— OUTPUT SUPFLY
0—29-0fprr— — INFUT GND
0—30—0—f—¢—— INPUT SUPPLY
0—31-0—f——-—— DRIVER GND
0-—32—0-4——>——- DRIVER SUPPLY OUT (+12V out)
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NOTE: The arrows on the drawing —==-—————- P indicate whether the signal is

an input or an output signal.



Connections via Motherboard with Phoenix
Screw Clamps T —

220 V ac
—>——0

L1 —_
| gl |
] : '
' 0
Lz
STEPMOTOR C—=—0
BIFPOLAR L3
4 0
O
ezt L4
< 0 I

INPUT 4 —> - ,
INPUT 3 —>—— = : ! |
INBUT 3 sejaccpoe: 7 "0 _W i
INPUT 1 —» '
OUTPUT 2 : | |

DRIVER SUPPLY QUT (+12V) —< ] ﬂ

DRIVER GND — ' I
INPUT SUPPLY / OUTPUT SUPPLY -> | ﬂ
INPUT GND / OUTPUT GND —— 1 i I
OUTPUT 1 —— ’ '
" ‘o 6 0o b 0 [
|

Note 1: The arrows on the drawing ——-=>---- and -——-<--—- indicate whether the signal is

an input or an output signal.

Note 2: "INPUT SUPPLY" and "OUTPUT SUPPLY" arc interconnected on the motherboard.

Note 3: "INPUT GND" and "OUTPUT GND" are interconnected on the motherboard.
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Connections via Motherboard with Flat Cable
Connector
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Note 1: The arrows on the drawing ———=>=---- and ~-—-<-~-- indicate whether the signal is

an mput or an output signal.



Expansion (26-way Connector)

CSDU 2100 has been equipped with a 26-way flat cable connector on the front edge of the PC
board. This connector is used for expansion of the controller with:

* KD2 Keyboard/Display
or

* PLC Interface for input of BCD digits from PLC
or

* Thumbwheel (preselection) for manual input of digits
KD2 Keyboard/Display is connected via the 26-way flat cable provided.

PLC Interface is connected via the 26-way flat cable provided. If 2 PLC interface PC boards
arc to be connected, these are interconnected as described in the Interface PC Board Manual.

Thumbwheel (preselection) is usually connected via Trimatic's own auxiliary PC board. A total
of 9 digit thumbwheels can be connected.

In addition to the 9 thumbwheel digits 4 extra inputs "X1" to "X4" can be connected. These
inputs can only be used for pushbuttons or switches.

As input takes place without optical isolation and via multiplexed "Select” signals, the followi ing
requirements must be met;

1) Maximum length of cable is limited to 500 mm.

2) Outside signal voltages cannot be connected to these imputs. If remote control of
thumbwheels is requested, it must be effected via a relay contact or another insulated
contact.

There might be cases requiring a special size of thumbwheels, or mechanical conditions may
require constructions of your own thumbwheel connection. The drawing on the next side is then
used for construction of your own wiring system.

The thumbwheels used must provide a standard BCD code corresponding to the set number (-9,

On the diagram on the next page the symbol below indicates diodes with connections to the
common data nputs,

Cathode ~—;'—! <—
e

Anode

Fast silicium small signal diodes of for instance type 1N4148 are recommended

i
tn



26-wav Connector
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Introduction

PRO TIM 3 is a simple and flexible programming language for use together with CSDU 2100
stepper motor controller.

From a standard PC the program requested is entered by means of simple commands, and the
controller will then automatically store this program in the internal memory with battery backup
for 10 years. After completion of the testing of the program, the PC can be disconnected, and
now the program will start automatically at power—up.

All parameters for the stepper motor are programmable: number of steps (relative as well as
absolute), direction, starting speed, acceleration step, maximum speed, and motor current.

Also other functions of the stepper motor controller are freely programmable. Input ports can be
read, and output ports can be turned on and off.

The program can wait for activation of an input port or wait a specified period defined by a timer
with a resolution of 1 mS.

By means of the built-in counter programming of up to 65000 times execution of a given
program loop is possible.

In addition to registers with fixed funetions (length, counter, etc.) 26 user—defined registers are
available. These can freely be used to contain auxiliary values when calculating user—defined
motor Tunning patterns.

It is possible to let the controller make simple arithmetic calculations as all variables (length,

speed, counter, user—defined registers, etc.) can form part of formulas with the four basic
arithmetic operations.

Distance, speed, counter, etc. can be cntered from thumbwheels (preselection) during the

execution of the program. In this way new values can easilv be selected while the system 1s In
use.

With KD2 keyboard/display connected values can be entered from keyboard or shown on a 4-line
display. However, thumbwheels and KD2 cannot be used at the same time.



Technical Specifications

Data Communication: Standard RS 232 C at any chosen baud rate (300-19200 baud).

Stepper Motor: Min. frequency: 100 Hz

Max. frequency: 25000 Hz

Max. number of steps: 16000000

Max. acc. step: 65000

Operating current: 1-5 Amp ( -5 typc)
1-7.5 Amp ( 7.5 type)
1-10 Amp { —10 type)

Standby current:  0-4 Amp

Qulputs: 2 optically isolated 5-24V 100 mA
[nputs: 4 optically isolated 5-24V DC

4 multiplexed level 5V (via thumbwheel PC board)
9 digit preselection (via thumbwheel PC hoard)

Timer: I = 65000 msecs.

Counter: 1 — 635000 counts.

Program Capacity: s set automatically according to the RAM
type inserted:

RAM tvpe Program Capacity
2K 390 bytes
sk 6640 bytes

16/32K 14730 byvtes



Connection of PC

(blue
3-way connector)

I I FRONT EDGE OF

CSDU 2100 PC board

0
o
o

(26-way conne ctor)

> o 3
Enc i d DB 25
< o 2
! o Male/female
oot connector
—o &
|1
]
i b——0p 2 i
o0 5 DB 9
0 Female connector

2
=~ O

==}
s

PC is connected to the 3-wav connector placed on the front cdge of the CSDU 2100
controller/driver printed circuit board.

Connection is made to the COM1: or the COM2: port on the PC.

The design of the connector of the PC varies from type to type. Usually PCs of the type XT are
provided with a 25-way connector and therefore connection is made by means of a DB 25
FEMALE connector.

However, portable PCs and type AT are usually provided with a 9-way connector, and therefore
connection is made by means of a DB 9 FEMALE connector.



