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Section 1: Introduction
The DPC40501 is a single axis programmable controller, a 4 amp bipolar microstep driver, and a 48VDC
65W power supply package. It provides flexible, independent control of bipolar step motors with a current
range from 1.0 to 4.0 amps and microstepping resolutions of 1, 2, 5, 10 and 16. The easy to use software,
SMC50WIN, can be used to directly control motion and to program the controller. The DPC40501 also
has the ability for real time functions. A “direct mode” is used to directly control motion for real time
movements through serial communication. The DPC40501 has 20 commands which are easy to remem-
ber for direct movement and uses the RS485 communication protocol so up to 32 units can be networked
together from one communications port on your PC or PLC (programmable logic controller). The DPC40501
also has 2 programmable “open drain” outputs and 4 TTL compatible inputs and can be powered from
105VAC to 130VAC.

Description
Generally step motor controllers are open-loop systems, meaning that no information is sent back to the
controller from the motor to verify the number of steps that were taken. A step motor is essentially a digital
device - you give the step motor driver 10 step pulses, and the motor moves 10 steps. The DPC40501
provides independent programming of acceleration/deceleration, base speed (start up speed), max speed
(running speed), and the number of steps to be taken in both relative and absolute positioning modes. On
absolute positioning moves, the controller automatically determines the proper direction to go and the
number of steps to take. The relative positioning will move a number of steps in the direction that the user
defines. The controller has a high level command set including: looping, conditional statements, time
delays, and I/O. Hard, soft, and home limit switch inputs are provided for each axis. These features are
generally required in most machine control designs. 4 testable inputs and 2 programmable outputs are
provided per axis. These I/O may be used for monitoring and controlling machine operation and/or interaxis
coordination. These I/O are accessible independent of the busy state of the axis controls. The 4 inputs are
TTL/CMOS compatible. The 2 outputs are current sinking, open drain FETs. The controller in the DPC40501
has a built-in programmable reset circuit. Reset is automatic on power-up or by pressing the external
reset button. A CD is provided when you purchase the unit. This CD contains software that allows you to
write and change programs that are to be stored in the controller for autostart use. This CD also allows
you to save the programs onto your computer hard drive, and easily retrieve them when needed. The
clock and direction outputs of the controller are internally wired to the driver. The “microstep driver” in the
DPC40501 has an output current capability of 1.0 amp minimum to 4.0 amps maximum (peak rating). The
driver offers motor current ON/OFF capabilities. The Reduce Current Enabled automatically reduces
motor current to 70% of the set value after the last step is made (20msec delay). With the DPC40501,
various step resolutions can be implemented by the onboard dip switch. These divisions range from 200
steps per revolution to 3200 steps per revolution. The bipolar driver configuration handles 4, 6, and 8 lead
motors. Protection devices have been added to this driver for phase to phase short-circuit and motor mis-
wire conditions.
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Ordering Information
The table below lists a variety of products available from Anaheim Automation. These products include
those covered by this manual along with supporting cables and devices. We are continually adding new
products to our line, so please consult your nearest authorized Anaheim Automation distributor or
representative for information on the latest releases.

#traP noitpircseD

10504CPD derutaeF

105LCP )elbitapmocporditlumtinu23otpU(rellortnocelbitapmoc584SR

CP105LCP )elbitapmocporditlumtoN(rellortnocelbitapmoc232SR

BT9DS584 retrevnoc584SRot232SR

16140CBM revirDpetsorciMpmA4-1

A5.3V5-A2.1V42MASP )A5.3@V5,A2.1@V42(CP105LCPdna105LCProfylppusrewoP

Axis Selection
Each controller will be addressed using 5 jumpers (JP4 - JP8) allowing the PC to address up to 32
controllers from one port.  The jumpers are considered ON (1) when they are in position “1-2” and OFF (0)
when they are in position “2-3”. The jumpers are located on the side of the DPC40501. The table below
shows how to configure the jumpers for a given axis. JP8 is the LSB (Least Significant Bit) and JP4 is the
MSB (Most Significant Bit).

sixA
detceleS

repmuJ
gnitteS

sixA
detceleS

repmuJ
gnitteS

0 00000 61 00001

1 10000 71 10001

2 01000 81 01001

3 11000 91 11001

4 00100 02 00101

5 10100 12 10101

6 01100 22 01101

7 11100 32 11101

8 00010 42 00011

9 10010 52 10011

01 01010 62 01011

11 11010 72 11011

21 00110 82 00111

31 10110 92 10111

41 01110 03 01111

51 11110 13 11111
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RS232 to RS485 Protocol
The controller can be connected to your PC serial port via an RS485 or RS422 converter box. The RS232
converter will convert the RS232 communication format to the RS485 or RS422 format. Only one converter
box is needed per serial port. Contact the factory for RS485 converter information and sales.

Baud Rates
A term used frequently in serial data communications. A “baud” is defined as the reciprocal of the shortest
pulse duration in a data word signal, including start, stop, and parity bits. This is often taken to mean the
same as “bits per second”, a term that expresses only the number of “data” bits per second. Very often,
the parity bit is included as an information or data bit. The PCL501 accepts the following baud rates:

1200, 2400, 4800, 9600, 19200, 38400, 57600, 115200

Methods of Communication
There are two methods for sending commands to the DPC40501’s controller. One is to directly talk to the
controller by using Direct Talk Mode. This is usually used with a computer or PLC (Programmable Logic
Controller), where the computer or PLC gives the controller serial commands to off-load its processor. For
example: A PLC can utilize its outputs to toggle the controller’s inputs and gain control of variable speeds,
variable programs, variable distances, etc. Simply using the controller as the intelligent pulse generator a
PLC can remove some of the tasks that were not meant for ladder logic or any PLC processing time. The
second way to give commands to the controller is to use the software program SMC50WIN to either
manually control or to write and send programs. This method is used when the controller is the main
controller. For example: A DPC40501 can replace simple motion control and replace I/O functional when
minimal quantities of I/O are required to control specific machinery. Simple motion profiles that can oper-
ate with 4 or less inputs and 2 or less outputs can utilize a DPC40501 controller.

Baud Selection
The baud rate is selected using 3 jumpers (JP1 – JP3). They are selected the same way that the address
jumpers are selected. The table below shows how to configure the jumpers for a given baud rate. JP3 is
the LSB and JP1 is the MSB.

etaRduaB gnitteSrepmuJ

0021 000

0042 100

0084 010

0069 110

00291 001

00483 101

00675 011

002511 111
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RS485 Protocol
The RS485 protocol is as follows, on board receivers will remain in active mode indefinitely. Transmitters
must be turned off when the unit is not sending data to prevent the line from sending and receiving data at
the same time. Therefore when the PC is transmitting data its driver will be turned on and each of the units
connected will have their drivers off. If they are requested to send data back to the PC, the selected unit
will turn it’s driver on to send the data then turn it off after it has completed transmission. Note: The above
protocol is done internally between the converter and the controller. The RS485 method of communica-
tion allows increased noise immunity and increased communication distance of up to 4000 feet without
repeaters. RS485 repeaters allow an additional 4000 feet per repeater.

Four Wire Configuration
Devices configured for four wire communications use TX and RX connections for both the transmit and
the receive pairs. The user can connect the transmit lines to the receive lines to create a two wire configu-
ration flexibility. Note that the signal ground line should also be connected in the system. This connection
is necessary to keep the VCM common mode voltage at the receiver within a safe range. From the
diagram below, it can be seen that all wires are run directly from the converter to the controller. For
example TX+ from the converter goes to TX+ on the controller and so on.

Two Wire Configuration
The two wire configuration reduces cabling costs by requiring only three wires. A, B and ground. The
DPC40501 is designed to allow either the two or four wire configuration. To use the 2 wire configuration
simply wire TX+ to RX+, and TX- to RX- on your converter box. Then run a wire from ground, a wire from
TX+/RX+ and a wire from TX-/RX-, to the first controller in the network. Finally do the same on the
terminal block of the controller to the converter box. The diagram below illustrates how this configuration
is connected. RS422 systems require a dedicated pair of wires for each signal, a transmit pair, a receive
pair, and an additional pair for each handshake/control signal used (if required). The tristate capabilities of
RS485 allow a single pair of wires to share transmit and receive signals for half duplex communications.
This “two wire” configuration (note that an additional ground conductor should be used) reduces cabling
cost. RS485 devices may be internally or externally configured for two wire systems. Internally configured
RS485 devices simply provide “A” and “B” connections (sometimes labeled “-” and “+”).
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Technical Support
Everyone needs help on occasion. If you have problems using any of the equipment covered by this
manual, please read the manual to see if it will answer the questions you have. Be sure to look in the
troubleshooting section located near the back of this manual. If you need assistance beyond what this
manual can provide, you can call the factory direct for application assistance. If possible, have this manual
in hand. It is often helpful to have the unit connected to a computer with the software installed.

Terminating Resistor
To eliminate noise on the transmission lines a terminating resistor may need to be used. If needed the
termination resistor need only be added to the last (furthest from the converter box) controller in the
network. A termination resistor with a value of 120 ohms is needed in certain conditions; when using a
4000 ft. or longer cable and a baud rate of 38400 or when using a 2000 ft. or longer cable and a baud rate
of 57600. If you need to add a terminating resistor, contact the factory for the exact location on the board.

Status LED
When powered and operated properly, the status LED will be green.  When an error occurs, the LED will
change to RED and an error code will be generated in the error code register.  To read and clear the error
with the software, click on the “Verify Parameters” button located in the “Motion Tab”. To read and clear
the error while in “Direct Mode” use the ! command. Once the error has been read and cleared, the LED
will return to green and the error code register will be cleared. Refer to the table in section 5 for a list of the
error codes.
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Electrical Specifications

Power Requirements:
110VAC Single Phase

Operating Temperature:
0º to 60º C

Pulse Output Range:
77 to 15000 pps

Inputs (TTL-CMOS):
Logic “0”: 0 to 0.8VDC
Logic “1”: 3.5 to 5.0VDC

Data Format:
Half-Duplex, 1 start bit, 8 data bits,
no parity, 1 stop bit

Outputs (2 programmable I/O):
Open Drain Type
40V, 75mA

Note:  For inductive loads, customers must connect a clamping diode
to protect from fly back voltage spikes.

Driver Ratings:
Output Current 4.0 amps peak

Baud Rate:
1200 to 115200 BAUD

metI niM xaM stinU

tnerruCtuptuOesahP 7.0 8.2 )SMR(A

tnerruCtuptuOesahP 0.1 0.4 )kaeP(A

Terminal Descriptions

#niP noitpircseD

1 +XT

2 -XT

3 +XR

4 -XR

5 dnuorG584SR

TB1:
#niP noitpircseD stnemmoC

1 1TUO niarDnepO

2 2TUO niarDnepO

3 1NI 1=woLevitcA

4 2NI 2=woLevitcA

5 3NI 4=woLevitcA

6 4NI 8=woLevitcA

7 CDV0 ecnerefeR

TB2:

#niP noitpircseD stnemmoC

1 +GOJ woLevitcA

2 -GOJ woLevitcA

3 GOJF woLevitcA

4 +TFOS woLevitcA

5 -TFOS woLevitcA

6 +DRAH woLevitcA

7 -DRAH woLevitcA

8 EMOH woLevitcA

9 KLC niarDnepO

01 RID niarDnepO

11 CDV0 ecnerefeR

TB3:

#niP noitpircseD

1 .CDV5otdetcennocyllanretnI:)+(edonAtupnIkcolCpetS

2 .detcennocyllanretnI:)-(edohtaCtupnIkcolCpetS

3 .CDV5otdetcennocyllanretnI:)+(edonAnoitceriD

4 .detcennocyllanretnI:)-(edohtaCnoitceriD

5 .CDV5otdetcennocyllanretnI:)+(edonAFFO/NO

6
aesuylpmis,noitcnufelbaneoT:)-(edohtaCFFO/NO

ezigrene-edlliwsihT.etavitcaotCDV0oterusolctcatnoc
.etavitcaotyrassecenebyamtuptuonA.sgnidniwrotomeht

TB5:

#niP noitpircseD

1 rotompetsehtfo1esahP:AesahP

2 rotompetsehtfo3esahP:AesahP

3 rotompetsehtfo2esahP:BesahP

4 rotompetsehtfo4esahP:BesahP

5 dnuorGrotoM:DNGM

TB4:



10
#L010089 December 2001

Dimensions

TB2

TB3

TB1

TB4

TB5
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Wiring Diagram

Microstep Selection (SW1 Settings)
The select switches 2, 3 and 4 of the DIP switch, allow the user to select the number of microsteps per
step. The table below shows the standard resolution values along with the associated positions for the
select switches. The standard waveforms are sinusoidal. Microstep Selection Switches are located on the
side of the DPC40501.

noituloseR veR/spetS 1tceleS 2tceleS 3tceleS 4tceleS tnerruCecudeRotuA

1 002 FFO NO NO NO delbasiD

2 004 FFO NO NO FFO delbasiD

5 0001 FFO NO FFO NO delbasiD

01 0002 FFO NO FFO FFO delbasiD

61 0023 FFO FFO FFO FFO delbasiD

1 002 NO NO NO NO delbanE

2 004 NO NO NO FFO delbanE

5 0001 NO NO FFO NO delbanE

01 0002 NO NO FFO FFO delbanE

61 0023 NO FFO FFO FFO delbanE
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Motor Selection
The DPC40501’s bipolar microstep driver is compatible with both bipolar and unipolar motor configurations,
(i.e. 8 and 4 lead motors, and 6 lead center tapped motors).

Step motors with low current ratings and high inductance will perform better at low speeds, providing
higher low-end torque. Motors with high current ratings and low inductance will perform better at higher
speeds, providing more high-end torque.

Since the DPC40501 is a constant current source, it is not necessary to use a motor that is rated at the
same voltage as the supply voltage. What is important is that the driver is set to the appropriate current
level based on the motor being used.

Anaheim Automation offers a comprehensive line of step motors in 17, 23, 34 and 42 frame sizes.
Contact the factory to verify motor/ drive compatibility .

Step Motor Selection Guide

Anaheim Automation offers motor cable, making hookups quick and easy! Contact the factory or
visit our website www.anaheimautomation.com for more motor and cable offerings.

#traP ralopinU
gnitaR

kaePseireS
gnitaR

lellaraP
gnitaRkaeP

tnerruCseireS
gnitteS

tnerruClellaraP
gnitteS

602L32 A0.3 A0.3 A0.6 %07 %001

603L32 A0.3 A0.3 A0.6 %07 %001

801N43 A0.4 A0.4 A0.8 %001 %001

702N43 A5.3 A5.3 A0.7 %58 %001

703N43 A5.3 A5.3 A0.7 %58 %001

801L32 A0.4 A0.4 A0.8 %001 %001

601L32 A0.3 A0.3 A0.6 %07 %001

401L32 A0.2 A0.2 A0.4 %53 %001

302L71 A5.1 A5.1 A0.3 %02 %07

202L71 A0.1 A0.1 A0.2 %0 %53

200L71 A0.1 A0.1 A0.2 %0 %53



13
#L010089 December 2001

Setting the Output Current
The output current on the DPC40501 is set by an onboard potentiometer. This potentiometer determines
the per phase peak output current of the driver. The relationship between the output current and the
potentiometer value is as follows:

Reducing Output Current
Reducing the output current is accomplished by setting switch 1 of the DIP switch to the ON position and
occurs approximately 20mSec after the last positive going edge of the step clock input. The amount of
current per phase in the reduction mode is approximately 70% of the set current. When the current
reduction circuit is activated, the current reduction resistor is paralleled with the current adjustment
potentiometer. This lowers the total resistance value, and thus lowers the per phase output current.

Determining Output Current
The output current for the motor used when microstepping is determined differently from that of a full/half
step unipolar driver. In the DPC40501, a sine/cosine output function is used in rotating the motor. The
output current for a given motor is determined by the motors current rating and the wiring configuration of
the motor. There is a current adjustment potentiometer used to set the output current of the DPC40501.
This sets the peak output current of the sine/cosine waves. The specified motor current (which is the
unipolar value) is multiplied by a factor of 1.0, 1.4, or 2.0 depending on the motor configuration (series,
half-coil, or parallel).

Step Motor Configurations
Step motors can be configured as 4, 6, or 8 leads. Each configuration requires different currents. Refer to
the lead configurations and the procedures to determine their output current.

WARNING!  Step motors will run hot even when configured correctly. Damage may occur to the motor if a
higher than specified current is used. Most specified motor currents are maximum values. Care should be
taken to not exceed these ratings.

tnerruCkaeP gnitteSretemoitnetoP tnerruCkaeP gnitteSretemoitnetoP

A0.1 %0 A8.2 %06

A3.1 %01 A1.3 %07

A6.1 %02 A4.3 %08

A9.1 %03 A7.3 %09

A2.2 %04 A0.4 %001

A5.2 %05 -- --
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4 Lead Motors
Multiply the specified series motor current by 1.4 to determine the current adjustment potentiometer
value. Four Lead Motors are usually rated with their appropriate series current, as opposed to the Phase
Current, which is the rating for 6 and 8 lead motors.

6 Lead Motors
When configuring a 6 lead motor in a half-coil configuration  (connected from one end of the coil to the
center tap), multiply the specified per Phase (or unipolar) current rating by 1.4 to determine the current
setting potentiometer value. This configuration will provide more torque at higher speeds when compared
to the series configuration.

When configuring the motor in a series configuration  (connected from end to end with the center tap
floating) use the specified per Phase (or unipolar) current rating to determine the current setting
potentiometer value.
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8 Lead Motors
Series Connection:  When configuring the motor windings in series, use the per Phase (or unipolar)
current rating to determine the current setting potentiometer value.

Parallel Connection:  When configuring the motor windings in parallel, multiply the per Phase (or unipolar)
current rating by 2.0 to determine the current setting potentiometer value.

NOTE: After the current has been determined, according to the motor connections above, use the table
on page 13 to choose the proper setting for the current setting potentiometer.

Connecting the Step Motor
Phase 1 and Phase 3 of the step motor are connected to pins 1 and 2 on connector TB4. Phase 2 and
Phase 4 of the step motor are connected to pins 3 and 4 on connector TB4. The motors case can be
grounded to pin 5 on connector TB4.

NOTE: The physical direction of the motor with respect to the direction input will depend on the connection
of the motor windings. To reverse the direction of the motor with respect to the direction input, switch the
wires on Phase 1 and Phase 3.

WARNING:  Do not connect or disconnect motor wires while power is applied!

Mis-Wire Detection
When power is applied to the DPC40501 there is a brief moment for mis-wire checks of the motor cables.
If it is found that there is a mis-wire, the yellow LED will blink and power will be shut off to the motor. To
reset the drive turn power off, check wiring, and turn power back on.
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Section 2: Controller Functions

Move Number of Steps:  The move number of steps command causes the motion to start in the direction
last specified. This command will move the motor the number of steps given. (Range: 0 to 8388607)

Soft Limit Switches:  These switches are used exclusively when homing to a datum point. If positioned
properly with the appropriate parameters, it causes the motor to ramp down to the base speed before
encountering the home limit switch.

Move to Position:  The move to position command specifies the next absolute position to go to. The
controller automatically sets the direction and number of steps needed to go to that position.
(Range: -8388608 to +8388607)

Limit Switch Inputs:  The limit switch inputs are internally pulled up by a resistor making them normally
+5 volts. To activate the input, the pin must be grounded to (0VDC) on the terminal block.

Hard Limit Switches:  When a hard limit switch is encountered, the motion will stop. The position counter
will also cease counting. Hard limits are intended as an emergency stop for your system. It should not be
used to do any indexing type functions.

Home Limit Switch:  This switch is used to establish the reference position designated “home” in home to
home limit or home to soft, home limit.

Home to Soft, Home Limit (2 Switch Operation):  This type requires two grounding type limit switches
called home and soft. The first limit switch soft will decelerate the motor down to base speed. It will
continue to run at base speed until it receives a home limit switch input causing the motor to stop. The
home limit switch only activates after a soft limit is sensed. The soft limit is not bidirectional, meaning that
it will work in only one direction as specified. The soft limit switch will work for any type of motion. The
home limit switch will work only for home motions.

Note: Whenever a soft limit switch is activated, the motor will decelerate and run at base speed. Be sure
to come back passed the soft limit switch to set any origins, otherwise the motor will decelerate as it goes
passed the soft limit switch.

Home to Home Limit : This type of homing differs in that only one limit switch is needed. The home limit
switch in this case causes the motor to ramp down to base speed, reverse direction and continue until the
limit switch is released. This is a good way to compensate for any backlash in the system. It is also useful
for minimizing the number of limit switches needed for homing.

Set Position:  The set position command sets the position register to a designated value. The number will
be the new absolute position of the motor. The default value is 0. (Range: -8388608 to +8388607)
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Finish Move:  When writing a program, the finish move command is used directly after a motion command.
With this command, the controller will see a busy signal until the move is complete before executing any
further commands. Unless the finish move command is used, the controller will keep on executing
commands, even though the controller is not ready to use it. This data will be ignored by the controller, so
the program will not work as expected.

Quit:  The quit command, used within a stored program, stops execution of the program. This command
must be used at the end of all programs.

Run:  The run command starts the execution of a stored program.

Slew:  The slew command will accelerate the motor up to maximum speed and continue to run at the
speed until reaching a hard limit switch, soft limit switches, or receiving a “.” (stop hard) command.

Wait:  In stored program mode, the wait command pauses the program for the specified number of
milliseconds. (Range: 1 to 9999)

Jog Inputs:  Jog is a manual function. The user can select the direction and speed (fast or slow) by
grounding the appropriate combinations of inputs on a particular axis. These inputs are located on the
terminal block. To jog a motor, it is necessary to ground the jog input on the axis for the direction desired.
For fast jog, both the fast and jog command for the appropriate direction must be low at the same time.
The closure of jog causes the motor to start at base speed and accelerate at a predetermined rate to jog
speed. When the fast input is closed, the motor will then accelerate to a pre programmed speed of 10kHz.
The actual jog rates can be programmed. Fast jog is not programmable. The position register will keep
track of the number of steps that are taken during jogging. Once a +jog or a -jog function has been
performed, the direction register will retain the last direction of movement; that is, a subsequent go command
will be in the same direction as the last jog command.

Programmable Inputs and Outputs:  Four inputs and two outputs are provided per axis. The inputs may
be used to initiate a machine cycle, for inter-axis coordination (in stored program mode), for operator
intervention, for sensing a machine condition such as out of stock, or to wait for temperature to be reached.
Outputs may be used to operate coolant valve, air cylinders, relays, or, with the right interfacing, any
electronically controlled device. The inputs are TTL compatible. Since the inputs have pull up resistors, all
that is required for a signal is a switch closure to ground (0VDC). With zero volts on the input, the pull up
resistor source current is approximately 5mA. This will make the inputs read like they are logiclly reverse.
A grounded input will read a “1” and an open input will read a “0”. The outputs can drive all types of
common peripheral power loads, including lamps, relays, solenoids, LED’s, printer heads, and heaters.
For inductive loads, it will be necessary to connect a clamping diode (refer to specification section). The
outputs are current sinking, open drain FETs. They are capable of sinking up to 75mA per output with
voltages up to 40VDC. Turning an output on will pull the pin to ground and turning an output off will make
the pin open.

Note: For inductive loads, customers must connect a clamping diode in order to provide adequate fly-back
protection. Input wiring should be kept separate from step motor wiring.
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Max Speed:  The max speed is the top speed the user wants the motor to run at. This speed must always
be greater than the base speed. It is entered directly as the number of steps/second.
(Range: 77 to 15000)

Acceleration/Deceleration:  The acceleration and deceleration are by default the same value. This function
controls the time that the motor will take to move from base speed to max speed. The higher the value, the
slower the motor will accelerate. The same principal applies for the deceleration which is controlling the
time it takes to go from maximum speed to base speed. The higher the value, the slower the motor will
decelerate. (Range: 1 to 255)

Base Speed:  The base speed is the speed at which motion starts and stops. It is entered directly as the
number of steps per second. This speed must always be less than the max speed. (Range: 77 to 3500)

Loop:  The Loop instruction allows the user to loop a program a variable number of times. The program
will loop to the designated address location of the program. The address must always be a lower address
value than the instruction itself. No nested loops are allowed.

Jog Speed:  The jog speed sets the slow jog rate. Jog (+/-) can also be used in conjunction with the FJOG
pin. The FJOG pin, when grounded, will ramp the motor to 10kHz. This speed must always be greater
than the base speed.

dnammoC noitpircseD

A noitareleced/noitareleccayfireV

B deepsesabyfireV

F ysubsirellortnocfiyfireV

J deepsgojyfireV

M deepsxamyfireV

N spetsforebmunyfireV

O stuptuoyfireV

P noitisopotogyfireV

Z noitisopyfireV

+ )WCCsi0,WCsi1(noitceridyfireV

Verify:  The verify command causes the controller to send data back to the PC or PLC. The data is sent as
an ASCII decimal string followed by a carriage return and a line feed. The permissible verify commands
are shown below.



19
#L010089 December 2001

Section 3: SMC50WIN Software

The SMC50WIN software is a handy utility that supports Anaheim Automation’s line of PCL501 and
PCL511 step motor controllers.  Connecting your PC to the controller, via a serial cable, the SMC50WIN
software can easily perform the following tasks:

• Exercise and monitor the controller
• Write and edit stored programs for stand-alone operation
• Directly communicate with the controller

The software will automatically switch between the PCL501 and PCL511 screens when the controller is
connected. The default screens are for the PCL501 when no controller is connected.

Getting Started

1) Double click on the SMC50WIN icon to run the SMC50WIN software.

2) Apply power to the controller unit.

3) Set the appropriate communication setting by selecting Setup | Communication Setting
     from the menu bar.

4) Establish communications with the controller by clicking on the Connect Icon, or select
     Setup | Connect. If the unit is connected properly, the program will notify you when communica-
    tions has been established.

Installation

Software
• The SMC50WIN is supplied on a CD, containing  the setup program and the SMC50WIN
    software
• SMC50WIN is compatible with all versions of Windows including Windows 2000 and
   Windows XP

Windows 3.x Installation
1) Insert the CD into the drive
2) From the Program Manager select File | Run
3) Enter D:\setup  and click OK - use the appropriate drive letter (i.e. D or E)

Windows 95/98/NT/ME/2000/XP Installation
    Option 1

1) Insert the CD into the drive
2) On the Windows Taskbar select Start  | Run
3) Enter D:\setup  and click OK - use the appropriate drive letter (i.e. D or E)

    Option 2
1) Open Windows Explorer
2) Open CD Drive Folder (D: or E:)
3) Double click the Setup Icon
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“The Unit is Connected” / “The Unit is NOT Connected”
On the right of the Toolbar, the user will find the communication status of the controller. If communication
is not established, please refer to the troubleshooting section.

N margorPwe .margorpwenatratS

O ...margorPnep .margorpgnitsixenepO

margorPevaS A ...s .margorptnerrucevaS

P ...tnir .margorptnerructnirP

Ex ti .erawtfosNIW05CMSehttixE

File Menu

Setup Menu

C tcenno .rellortnocehthtiwsnoitacinummochsilbatsE

noitacinummoC S ...sgnitte .sgnittesetarduab&tropMOC

A six .stinuporditlumrof)13-0(sixatceleS

tratsotuA P margor .purewopnonoitucexemargorpelbasid/elbanE
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Toolbar

Exit New Open Save Print Calculator Connect

tixE .erawtfosNIW05CMSehttixE

weN .margorpwenatratS

nepO .margorpgnitsixenanepO

evaS .margorptnerrucehtevaS

tnirP .margorptnerrucehttnirP

rotaluclaC .rotaluclacpotkseD

tcennoC .rellortnocehthtiwnoitacinummochsilbatsE

Tab Sheets

noitoM .rellortnocehtnonoitomsetucexednaslortnoC

margorP .smargorpderots105LCPyfidomdnaetirW

Motion Tab Sheet
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leceD/leccAdneS ces/pets(.rellortnocotretemarapnoitareleced&noitareleccadneS 2)

deepSesaBdneS )ces/pets(.rellortnocehtotretemarapdeepsesabdneS

deepSxaMdneS )ces/pets(.rellortnocehtotretemarapdeepsmumixamdneS

deepSgoJdneS )ces/pets(.rellortnocehtotretemarapdeepsgojdneS

noitisoPteS .noitisoprotomteS

WCriDteS .esiwkcolcotnoitceridteS

WCCriDteS .esiwkcolc-retnuocotnoitceridteS

gnisuemoH
)hctiwSemoH(

.hctiwsemohsdrawotgnivomybnoitisopemohehtkeeslliwrotoM
)hsalkcab-itnapotsotderiuqersihctiwsenO(

gnisuemoH
)emoH,tfoS(

wolslliwrotomtubhctiwsemohsdrawotgnivomybnoitisopemohehtkeeslliwrotoM
emohehtgnireggirtybdewollof,dereggirtsihctiwstfosehtnehwdeepsesabotnwod

)potsotderiuqererasehctiwsowT(.noitompotsothctiws

rebmunevoM
wolebspetsfo

.deretnespetsforebmunevomlliwrotoM

welS .dereggirtsinoitompotslitnugnivompeekdnadeepsmumixamotpupmarlliwrotoM

noitisoPotevoM .noitisopdeificepsotevomlliwrotoM

noitoMpotS .noitomrotomynapotS

stupnI )FFO=knalb,NO=dekcehc(.stupniweiV

stuptuO .stuptuoreggirtdnaweiV )FFO=knalb,NO=dekcehc(

sretemaraPyfireV .sedocrorreehtsteserdnasretemarapsrellortnocsyalpsiddnasetadpU

Motion Tab Sheet Tutorial

This tutorial will demonstrate the motion tab sheet:

1. Start the SMC50WIN software and power up the controller.
2. Click the connect icon and establish communications with the controller.
3. With the motion tab sheet displayed.
4. Enter 400 for the “Move number of steps below” button.
5. Click the “Move number of steps below” button, the motor should move 400 steps - 1 revolution
    on a 200 steps/rev motor running in half step mode.
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Program Tab Sheet

rellortnoCotmargorPdneS .rellortnocehtotmargorptnerrucdneS

rellortnoCnimargorPweiV .yromemrellortnocnimargorpweiV

tratsotuAelbanE .puderewopsirellortnocnehwtratslliwmargorP

tratsotuAelbasiD .dekcilcsinurnehwetucexeylnolliwmargorP

nuR .yromemrellortnocehtnimargorpehtetucexE

potS .noitucexemargorptrobA

ddA .margorpehtfodneehtotedocfoenilwenasddA

egnahC .edocfoenildetcelesyltnerrucehtstidE

tresnI .edocfoenildetcelesyltnerrucehterofebedocfoenilwenatresnI

eteleD .edocfoenildetcelesyltnerrucehtseteleD

Current Program Filename
With the program tab sheet selected the user can obtain the current program filename, located in the
lower left corner of the SMC50WIN window. All programs created by the SMC50WIN software will have a
.mdb extension.
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SMC50 Memory Available
With the program tab sheet selected the user can obtain the amount of available memory, located in the
lower right corner of the SMC50WIN window. The controller has a maximum available memory of 2047
bytes - each instruction can use from 1 to 5 bytes.

Currently Selected Line
The currently selected line is indicated in the program by the right pointing arrow/triangle in the left column.

Clicking on any line will select a new currently selected line.

Add/Change/Insert Commands
Add command contains 2 different tab sheets, which are Motion Parameters and Program Parameters.

noitoM
sretemaraP

.cte,noitcerid,snoitisop,sdeepsretneotresuswollatahtnoitceserawtfoS

margorP
sretemaraP

.cte,syaled,O/I,senituorgnipooletalupinamotresuswollatahtnoitceserawtfoS
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Motion Command Tab Sheet

The motion command tab sheet controls the motion information of the motor such as Maximum Speed,
Base Speed, Go Absolute, and etc.

• It works similar to the Motion Tab Sheet explained above in the Getting Started section.
• To add a line of motion control, select appropriate motion control from the list, then enter
   the required value for that particular action. Then, click OK.
• Comment is optional, for any lines of code.
• The text box above the OK and Cancel  buttons will display useful information about each
   command.
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leceD/leccA ces/pets(.retemarapnoitareleceddnanoitareleccamargorpteS 2)

deepSesaB )ces/pets(.etardeeps)trats(esabmargorpteS

deepS.xaM )ces/pets(.etardeeps)gninnur(mumixammargorpteS

noitisoPteS .noitisoprotomteS

_______evoM
spetS

spetsforebmundenifedehtevomotrotomwollalliwdnammocevomevitaleR
.deretne

otevoM
noitisoP

.deificepsnoitisopehtotrotomevomlliwdnammocevometulosbA

evoM(welS
)ylsounitnoC

potsdrahrohctiwstimilaltinudeificepsnoitceridehtninoitometaitinilliwdnammoC
.dereggirtsi

taepeR
evoMtsaL

.dnammocnoitomsuoiverpehttaeperlliwdnammoC

,tfoSotemoH
stimiLemoH

tsriftupnitfosehtgnikeesderetnetsalnoitceridehtninoitometaitinilliwdnammoC
.dereggirtsitimilemohehtnehwpotsotneht,deepsesabotnwodrotomehtwolsot

otemoH
timiLemoH

timilemohehtgnikeesderetnetsalnoitceridehtninoitometaitinilliwdnammoC
timilemohehtnehwpotsdnanoitceridrotomehtesrever,rotomehtpotslliwhcihw

.dereggirtregnolonsihctiws

evoMhsiniF
sihT.gniunitnocerofebdetelpmocebotdnammocnoitomynawollalliwdnammoC

.dnammocnoitomyreveretfaderetneebtsumdnammoc

noitoMpotS .rotomehtfonoitomllapotslliwdnammoC

WCCnoitceriD .tnemevomesiwkcolc-retnuocrofnoitceridrotomsteS

WCnoitceriD .tnemevomesiwkcolcrofnoitceridrotomsteS

:tnemmoC
ehtpeekplehotsdohtemgniggubedrosnoitcurtsnilufesusyawlaerastnemmoC

.enilcificepsehttagnitucexesimargorpehttahwotsademrofniresu
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Program Parameters

otoG .sserddadeificepsotpmujotmargorpswolladnammocotoGehT

pooL
forebmuncificepsadepoolebotsdnammocfoecneuqesaswollapooL

.dewollaeraspooldetsenoN.eulavnirewolsihcihw,sserddanaotsemit

wolebhctamstupnifI
,eniltxenetucexeneht
eniltxenpiksesiwrehto

ehtnisserddadeificepsaotogotresuehtswolladnammoclanoitidnocsihT
ehtfI.xobtupnidekcehcrodetcelesehthctamdereggirtstupniehtfimargorp

.deppikssieniltxenehthctamtonod)4hguorht1(stupni

stuptuOteS
otdesuebnacstuptuoesehT.)0=ffo(ro)1=no(denrutebnacstuptuoehT

.cte,sdionelos,syaler,snoitarepoCLPreggirt

______tiaW
sdnocesillim

tiawsihT.sdnocesillimniyaledaretneotresuehtswolladnammocsihT
.dnammoctxenehtgnidaermorfmargorpehtgnisuaproflufesusidnammoc

margorPtiuQ .margorpehtfodneehttaylnodesunoitcnufderiuqerasidnammoctiuqehT

:tnemmoC
peekplehotsdohtemgniggubedrosnoitcurtsnilufesusyawlaerastnemmoC

.enilcificepsehttagnitucexesimargorpehttahwotsademrofniresueht
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Calculator

SPR>-SPP .dnocesrepnoituloverotdnocesrepseslupmorftrevnoC

SPP>-SPR .dnocesrepseslupotdnocesrepnoitulovermorftrevnoC

veRrePspetS
ehT.rotompetsehtfonoituloverrepspetsforebmunehtretnE
.004otlauqesihcihwpetsflahnirotomver/pets002arofsitluafed

esolC rotaluclaCtixE
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Direct mode is used to directly control motion for real time movements through serial communication. The
PCL501 has 20 commands which are easy to remember for direct movement of a step motor.

COM Port Settings

Baud Rate: Select one from the Baud Rate Selection chart in section 1.
Data Bits: 8
Parity: None
Stop Bits: 1
Flow Control: Xon/Xoff

Unit Selection
In order to select a unit the @ command followed by the address of the unit must be sent.
NOTE: There should be no spaces between the @ and address select.

How to select a unit:

@0 (Unit 0 is selected)
@1 (Unit 1 is selected)
@29 (Unit 29 is selected)

How to get a response from a unit:

@0$ (Carriage Return)

After the $ command, the controller will return a SMC50 + the current version number.
Note: In direct talk mode each command is followed by a carriage return.

The unit communicates in half duplex mode, therefore proper setup of hyper terminal is necessary to view
characters, if characters are to be echoed back to the screen.

Section 4: Direct Talk Mode

Instructions
All instructions require that no spaces be sent between the command and the parameter followed by a
carriage return.

(@0 not @ 0)

Command Summary:

A - Acceleration/Deceleration
B - Base Speed
G - Go Number of Steps
H - Home
I - Read Inputs
J - Jog Speed
L0 - Get Limit Status
LS - Soft Limit Input Bit
M - Max Speed
N - Number of Steps

O - Set Outputs
P - Absolute Position
S - Go Slew
V - Verify
Z - Position
. - Stop Motion
+ - Clockwise Direction
- - Counterclockwise Direction
$ - Version Number Register
! - Error Codes Register
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A - Acceleration/Deceleration

Format: A [value]

Description: This command sets the acceleration profile which can be an integer value be-
tween 1 and 255. The lower the value the faster the motor acceleration, so a 1 is
the fastest profile and 255 is the slowest.

Range: 1 - 255

B - Base Speed

Format: B [value]

Description: This command sets the base (start) speed for motion. This value must be set be-
fore motion begins and be less then the maximum speed.

Range: 77 - 3500

$ - Version Number Register

Format: $

Description: This command requests the controller to return the version number.

M -  Max Speed

Format: M [value]

Description: This command sets the maximum (running) speed for motion. This value must be
set before motion begins and be greater then the base speed.

Range: 77 - 15000

! -  Error Codes Register

Format: !

Description: This command requests the controller to get the current error code and print it to
the screen.
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P -  Absolute Position

Format: P [value]

Description: This command calculates and sets the number of steps necessary to move to the
specified position. (N=P-Z)

Range: -8388608 - 8388607

N - Number of Steps

Format: N [value]

Description: This command sets the number of clocks for the controller to send out following a G
command.

Range: 0 - 8388607

G - Go Number of Steps

Format: G

Description: This command is used to send a set number of clocks out of the controller. An N
or P command must be entered before the G command.

S - Go Slew

Format: S

Description: This command will send clocks out to the controller. The only commands that can
stop the clocks are; . (stop motion) or LS (soft limit). Motion can also be stopped
by using the limit switch inputs. The ramp profile is specified by the B (base
speed), M (max speed), and A (acceleration/deceleration) commands.

J -  Jog  Speed

Format: J [value]

Description: This command sets the jog speed. This value must be greater than the base speed.

Range: 77 - 15000
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H - Home

Format: H [binary]

Description: This command sends clocks out of the controller until the home limit or the soft limit
is active. There are two types of homing available.

Home Types: H0: In type 0 homing, the controller will send clocks until a soft limit is reached,
then ramp down to base speed. Clocks will continue until a home or hard
limit is reached.

H1: In type 1 homing, the unit will move until a home limit is reached, then
change directions, ramp down to base speed and stop upon release of the
home limit input.

Z - Position

Format: Z [number]

Description: This command sets the current position as a reference. This register can contain
a positive or negative value but cannot be changed while motion is in progress.

Range: -8388608 to +8388607

. - Stop Motion

Format: .

Description: This command will stop all motion. It can also be used to stop the current program
that is running.

+ -  Clockwise

Format: +

Description: This command sets the direction output to clockwise.

- - Counter-Clockwise

Format: -

Description: This command sets the direction output to counterclockwise.
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I - Read Inputs

Format: I

Description: This command returns the binary value of the inputs to the PC. Since the inputs
are pulled up internally, they will return a high when they are pulled low. For
example, if all inputs are active (grounded), the command will return a 15. If all
inputs are inactive (open), the command will return a 0. Input 1 is the LSB, input
2 is the second bit, input 3 is the third bit, and input 4 is the MSB.

O - Set Outputs

Format: O [value]

Description: This command sets the outputs according to the binary value. Output 1 is the
LSB and output 2 is the MSB.

Range: 0 - 3

V - Verify

Format: V [command]

Description: This command can be used with most commands to verify the register contents.
This is a read only command. Valid Commands are: A, B, F, J, M, N, 0, P, Z, and
+.

L0 - Get Limit Status

Format: L0

Description: This command returns the binary value of the hard and soft in a binary format.
The soft limit is the LSB and the hard limit is the MSB.

LS - Soft Limit Input Bit

Format: LS

Description: This command will ramp the clocks down to base speed. The move type then de-
termines what will happen. In a relative or absolute type motion the controller will
continue to the set position and stop. In a slew type motion the controller will ramp
down and stop.
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Section 5: Troubleshooting
Problem:

Can not establish communications with the controller.

Possible Solutions:

1) Make sure the controller has power. Is the green LED on?
2) Check RS485 connections.
3) Check for loose cable connection either on the controller or COM Port.
4) Was the software installed successfully?
5) Go to Setup | Communication Settings  and verify COM port and baud rate settings.
6) Physically verify that the axis address matches with the controller unit selected address.
7) Go to Setup | Axis and verify address setting.
8) Click on Connect  icon to communicate with the controller.
9) If problems still exist, contact Anaheim Automation Tech Support...

Problem:

There is no power to the controller.

Possible Solutions:

1) Is the driver pack connected to the appropriate power supply?
2) Check the driver pack’s fuse.
3) If problems still exist, contact Anaheim Automation Tech Support.

Problem:

My program won’t “Autostart”.

Possible Solutions:

1) Verify that the Autostart Function has been enabled.
2) Go to Setup | Autostart Program  and Click on Enable.
3) If problems still exist, contact Anaheim Automation Tech Support.

910 East Orang910 East Orang910 East Orang910 East Orang910 East Orang efair Laneefair Laneefair Laneefair Laneefair Lane
Anaheim, CA, 92801-1195Anaheim, CA, 92801-1195Anaheim, CA, 92801-1195Anaheim, CA, 92801-1195Anaheim, CA, 92801-1195

phone: (714) 992-6990phone: (714) 992-6990phone: (714) 992-6990phone: (714) 992-6990phone: (714) 992-6990
fax: (714) 992-0471fax: (714) 992-0471fax: (714) 992-0471fax: (714) 992-0471fax: (714) 992-0471

w w ww w ww w ww w ww w w.anaheimautomation.com.anaheimautomation.com.anaheimautomation.com.anaheimautomation.com.anaheimautomation.com

Anaheim AAnaheim AAnaheim AAnaheim AAnaheim A utomationutomationutomationutomationutomation
TTTTTececececec h Supporh Supporh Supporh Supporh Suppor t:t:t:t:t:
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Problem:

The Controller has a fault condition.

Possible Solutions:

1) Verify your program for improper syntax that may cause an error code.
2) Physically press the reset button on the controller to clear an error.
3) Another way to clear an error is by using either the SMC50WIN software or the direct mode
    command instructions set.
4) The SMC50WIN can clear an error in the motion tab section by clicking on the verify param-
    eters button.
5) The direct mode commands can clear an error by simply prompting the error codes register.

Example: @0!  (carriage return)

Description: Select the unit address by typing @ followed by the address number and ! (Error
        Codes Register) and a carriage return.

Note: Read the Error returned to the screen to better understand what can be causing the fault
          condition. The error is returned in binary coded decimal format. If two errors were
          received their binary values would be added together.

edoCrorrE epyT noitpircseD

1
eveiceR

rorrEwolfrevO
rorrelanretninasisihT.rorregniveiceradahsnoitacinummoclairesehT

.retupmocehtybdesuac

4 rorrEdnammoC
ehttahteesotkcehcesaelP.rellortnocehtottnessawdnammocdabA

.dilavsitnesgniebdnammoc

61 rorrErotoM
deepsesabehttahterusekamesaelP.yltcerrocniteseraseliforpdeepsrotoM

.segnardilavriehtnihtiwerasdeepsehttahtdnadeepsxamehtnahtsselsi

23
wolfrevOegnaR

rorrE
dnammocPehtybdesuacsisihT.rorrewolfrevonasahnoitisopotogehT

.egnarstifotuositahtnoitisopadnifotgniyrt

46 rorrEegnaR
.rellortnocehtottnessretcarahcdnasdnammocforebmundilavninasawerehT

.tnessawtahtdnammocehtrofdilavnierasretemarapehtfieesotkcehC

821 rorrEttimsnarT
ehtybdesuacrorrelanretninasisihT.CPehtotkcabtnessretemarapynamoT

.morpee

652 rorrEedoM
gnimmargorpniylnodoogerasdnammocemoS.edomgnorwnisirellortnoC

noitcesedomtceridehtkcehC.edomtceridniylnodoogerasrehtoelihw,edom
.edomtceridnidoogerasdnammochcihweesot

215
sretemaraPoreZ

rorrE
ehtottnessawdnammocA.rellortnocehtottnessretemaraponerewerehT

.dnammocehtretfasretemarapeesotdetcepxetahtrellortnoc

8402
egnaRyromeM

rorrE
ehtgniwolfrevoybdesuacsisihT.egnarfotuosisserddadeificepsehT

.egralotsitahtmargorpagnivahybyromemmargorp

6904
yromeM

rorrEdnammoC
otniderotssawtahtdnammocehT.dilavnisiyromemmorfdellupdnammocehT

.rorrelanretninasisihT.margorpehtybelbatucexenonsawmorpeeeht

2918 rorrEysuB
revirdehtotskcolctuognidnessirellortnocehT.gnixedniysubsirellortnocehT

.noitcurtsnitxenehtetucexetonnacdna

Error Codes
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Section 6: Tutorial

Sample Program 1:
Sample 1 illustrates a typical application where a system moves to a specific position required. The
sample program shows how to use the motion and goto instruction commands.

0 4000 8000

Start

Initiate Values

Move 4000 Steps

Repeat Last Move

Move to Position 0

Quit
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Sample Program 2:
Sample program 2 illustrates a typical application where a system is first sent home to a datum or 0
position. This sample program shows how a motor will move to 3 different positions utilizing some of the
motion commands and loop routine.

0 Position
(Home Position)

2” 4” 6”

1st
Position

2nd
Position

3rd
Position

Labeler Dryer Capper
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Start

Initialize Parameters

Move to 1st Position (Labeler)

Move to 2nd Position (Dryer)

Move to 3rd Position (Capper)

Quit

Delay 1 Sec

Loop 3 Times

Home to Position 0
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lobmySIICSA eulaVxeH lobmySIICSA eulaVxeH

nruteRegairraC D0 I 94

0 03 J A4

1 13 0L 03C4

2 23 SL 35C4

3 33 M D4

4 43 N E4

5 53 O F4

6 63 P 05

7 73 S 35

8 83 V 65

9 93 Z A5

A 14 ! 12

B 24 $ 42

F 64 + B2

G 74 - D2

H 84 . E2

Appendix 1: ASCII Table for Direct Mode



40
#L010089 December 2001

Copyright
Copyright 2001 by Anaheim Automation. All rights reserved. No part of this publication may be reproduced,
transmitted, transcribed, stored in a retrieval system, or translated into any language, in any form or by
any means, electronic, mechanical, magnetic, optical, chemical, manual, or otherwise, without the prior
written permission of Anaheim Automation, 910 East Orangefair Lane, CA, 92801. The only exception to
this would be use of the program examples in this manual.

Disclaimer
Though every effort has been made to supply complete and accurate information in this manual, the
contents are subject to change without notice or obligation to inform the buyer. In no event will Anaheim
Automation be liable for direct, indirect, special, incidental, or consequential damages arising out of the
use or inability to use the product or documentation.

Limited Warranty
All Anaheim Automation products are warranted against defects in workmanship, materials and construction,
when used under Normal Operating Conditions and when used in accordance with specifications. This
warranty shall be in effect for a period of twelve months from the date of purchase or eighteen months
from the date of manufacture, whichever comes first. Warranty provisions may be voided if the products
are subjected to physical damage or abuse.

Anaheim Automation will repair or replace at its option, any of its products which have been found to be
defective and are within the warranty period, provided that the item is shipped freight prepaid, with RMA
(return material authorization), to Anaheim Automation’s plant in Anaheim, California.

Trademarks
Control Link and Driver Pack are registered trademarks of Anaheim Automation.

IBM PC is a registered trademark of International Business Machines, Inc.
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