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1. Introduction

Performax 4CX-SA is a 4 axis standalone programenatmtion controller with USB 2.0
communication.

Multiple Performax controllers can be connectedW&B to make multi-axis and 10
control system.

Performax 4CX-SA Features

- 4 axis stepper pulse/direction open collector oistpu

- Maximum output Frequency of 400K PPS

- Plus Limit, Minus Limit, and Home opto-isolated irtp per axis
- 4 general-purpose opto-isolated inputs.

- 4 general-purpose opto-isolated outputs. 100mR ciipable.

- 4 general-purpose open collector outputs. 40mRA sapable.

- USB 2.0 communication

- Standalone programmable.

Performax 4CX comes with a Windows DLL for easenface with the program from
common programming language such as VB, VC++, aaitMIEW. Sample program in
VB is provided.

Contacting Support

For technical support contastipport@arcus-technology.com

Or, contact your local distributor for technicapport.
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2. Dimensions
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3. Pin Descriptions

USB and Input Power

In order for the PMX-4CX-SA to operate, it mustdugplied with +12VDC to +24VDC.

Power pins as well as USB port shown below.

o

I PERFORMAX 4CX
D use C
[o)|e br]
7 7 AN
USB GND 12-24 VDC
Pin Name Description Signal Type
DO4 Digital Output 4 Opto-isolated Output
DO3 Digital Output 3 Opto-isolated Output
DO2 Digital Output 2 Opto-isolated Output
DO1 Digital Output 1 Opto-isolated Output
EO4 Enable Output 4 Open Collector Output
EO3 Enable Output 3 Open Collector Output
EO2 Enable Output 2 Open Collector Output
EO1 Enable Output 1 Open Collector Output
DirU U Axis Direction Output Open Collector Output
PulU U Axis Pulse Output Open Collector Output
DirZ Z Axis Direction Output Open Collector Output
Pulz Z Axis Pulse Output Open Collector Output
DirY Y Axis Direction Output Open Collector Output
PulY Y Axis Pulse Output Open Collector Output
DirX X Axis Direction Output Open Collector Output
PulX X Axis Pulse Output Open Collector Output
GND Ground Ground signal with respect t¢
5V supply
+5V +5 Volt Supply Output 300mA re-settable fused
output 5V supply
NOTES:

Opto-isolated output sinks to opto-ground, not3kesupply ground
Open-collector outputs sinks to 5V supply ground

Opto-isolated output can sink maximum of 100mA
Open-collector output can sink maximum of 40mA
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Pin Name | Description Signal Type
Dl4 Digital Input 4 Opto-isolated Input
DI3 Digital Input 3 Opto-isolated Input
DI2 Digital Input 2 Opto-isolated Input
DIl Digital Input 1 Opto-isolated Input
HU U Axis Home Input Opto-isolated Input
HZ Z Axis Home Input Opto-isolated Input
HY Y Axis Home Input Opto-isolated Input
HX X Axis Home Input Opto-isolated Input
-LU U Axis Minus Limit Input | Opto-isolated Input
+LU U Axis Plus Limit Input Opto-isolated Input
-L.Z Z Axis Minus Limit Input | Opto-isolated Input
+LZ Z Axis Plus Limit Input Opto-isolated Input
-LY Y Axis Minus Limit Input | Opto-isolated Input
+LY Y Axis Plus Limit Input Opto-isolated Input
-LX X Axis Minus Limit Input | Opto-isolated Input
+LX X Axis Plus Limit Input Opto-isolated Input
VG Opto Ground Opto-supply Ground signal with
respect to Opto-supply
VS Opto-supply Opto-supply 12-24VDC
NOTES:

- Allinputs are opto-isolated.
- In order for the inputs to work, supply the VS with to 24 VDC.

- To trigger the input, sink the input signal to V@te-ground.
Opto-ground and 5V ground are not connected.
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Open-Collector Output Circuit
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Performax 4CX open-collector outputs use 74LS07 Maximum sink current is 40mA.

Typical open collector interface with stepper drive
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Opto-isolated Digital Output Circuit

Performax 4CX

Wt
Do
ooz
0o3
Do4

oo
Opto-Ground

Darlington
Transistor
100, rmax sink ||

Digital outputs are opto-isolated outputs usinglidgton transistor that can sink up to
100mA current at recommended maximum voltage of.24V

Opto-isolated Digital Input Circuit

Performax 4CX
+
W3 Opto-supply
12-24DC
3K

ol
Horme
Limit Inputs

Digital inputs are opto-isolated inputs. To triggfee input, pull the signal to ground of
Opto-supply.
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4. Getting Started

Typical Software Setup Steps for First Time Users:

1) Run Performax USB Driver Setup program.Both the setup program and
manual for the Performax USB Driver setup can berdoaded from the web

site.

2) Connect the Performax USB device to the Windows PCGo through typical
Windows USB device setup. See the Performax USBeDEetup manual for
details.

3) Use test program to check the USB communication ancbntroller features.
Sample program for each of the Performax devicedeadownloaded from the
web site.

4) Write your custom application program. Sample application programs written
in VB6, C++, or LabVIEW can be used as a startiompand these programs are
available for download from the website.

Typical Setup

FLC
Stepper Motion Conlrolier

e

Important Note: In order to communicate with PMX-AGSA through USB, proper
driver must be installed first. Before connectinige PMX-4CX-SA device or running
any program, please go to the Arcus web site anditload the USB driver installation
instruction and run the USB Driver Installation Prgram.
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5. Sample Program

PeNformax 4CX v106

— Program Control

Statuz Ildle— Index IU—

L
O
> H| | P>
it ID II':"E O Run Stop Pauze Cont
O
O

Pazitian Speed Statuz
» |8795 |1000 |Caratant

Z |-405 |Constant
u o [Idle

— Cammand Reply

Cornmand: |

Mave Mode  [ABS Rieply: |

 Control ;
oo Lines

Fogition  Enable

HSpeed W [l W O
LSpeed |‘||:||j— iy W O
Accel |3|:||3— Gl W O

L W O

mgy | ap HiE
J0G+ | HOME+ e

HOME- | RSTOF

CCee 0000

ID: Performan-4Cx-54 D E |:| v

Ver. V105 Save Wariables

— Digital Outputs ———— " Digital Inputs
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A. Status
Statusz
Fozition Speed Status +L H L
w [§795 (1000 [Constart ONONS.
v [0 0 IIdle ONONS.
z [4105 [1000 [Constart ONONS. @
u fo 0 [T O O

bMove Mode  |ABES /

a. Current pulse position (X/Y/Z/U axis).
b. Current pulse speed (X/Y/Z/U axis).
c. Motor status (X/Y/Z/U axis).
i. Idle — Motor is not moving.
ii. Accel — Motor is accelerating.
iii. Const — Motor is moving at constant speed.
iv. Decel — Motor is decelerating.
d. —Limit, +Limit, Home input status (X/Y/Z/U status).

e. Move mode.
a. ABS: On target movement, motor will move to targesition.
b. INC: On target movement motor will increment by theget
position.
B. Control

NNRCYCNG

Pozitioh Enable

HSpeed [yopo x [too0 O
LSpeed [too O v [too0 O
Accel  [a3o0 *Z [joo0 O

CU fiom (O

@\‘ my (> | @)y | |4
ABS JOG+ HOME+| ISTOP INC

Reset

Fos
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a. Global high speed, low speed, and acceleratiorreshteere. To give
each axis individual speed parameters, aiffPD[axis],
LSPD[axis], andACC[axis] into the command line in the “Terminal”
section.

b. Select the axis to control. The axis must alsersbled for the motor

to respond.

Target position used for absolute and incrementalament.

Enable the driver for the indicated axis.

e. ABS mode. For target movement, the motor will mtivéhe absolute
target position.

f. INC mode. For target movement, the motor will imgest its position
to the target position.

g. Reset the indicated motor to position zero.

h. RSTOP/ISTOP:

a. RSTOP stops the indicated motor with the deceleration.
b. ISTOP stops the indicated immediately, without decelerat

i. HOME+/HOME- Homes the motor in the positive or negative
direction.

J.  JOG+/JOG- Jogs the indicated motor in the positive or negati
direction.

k. DAT — Will move the motor back to position zero.

I.  ABS — Will move the motor using the target position.

oo

C. Outputs and Inputs

Drigital Outpuks Drigital lnputs
(~0cee €00

a. Digital output status for DO1-DOA4.
b. Digital input status for DI1-DI4.

D. Command Reply

@\ Command Reply
Command; | /@
Fieply: |

a. Send command to the PMX-4CX-SA through this teriina
b. Replies from the PMX-4CX-SA will be shown here.
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E. Program Control

~P oo oW

F. Setup

Program
Status

>

Fun

Idle Index | :
Stop ﬂuse Lnt

OfC)

Run — Program is run.
Stop — Program is stopped.
Pause — Program that is running can be paused.
Cont — Program that is paused can be continued.
Index — Current line of low level code that is lgeaxecuted
Status of standalone program
i. Idle — Program not running.

ii. Running — Program is running.

iii. Paused — Program is paused.

iv. Error — Program is in error state.

W Setup Parameters C=aronx

Setup

Device Mame
Fun Prog |_4/

7

StareFlazh

S | Eh
-ml | =l

|Jpload Download

Device Number — Set the name of the device. Mashlhe range of
4CX00-4CX99.

Check this box to have the standalone program nupoot up.
Upload the device name and run on boot parameter fnemory.
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d. Download device name and run on boot parameteretaary. Note
that a store must be executed if these valuedre preserved after
power cycle.

e. Store device name and run on boot parameter to flaghat it is
remembered after power cycle.

G. Text Programming Box

WHILE 1=1 P
X0
X10000

ENDWHILE

END

Fi ;

a. Text box for standalone program. See details ognamming
language.

H. Program File Control

b
O~@| W] O
Dpen Save =
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a. Open — Standalone program is loaded to the texjranoming box.
When this button is pressed, typical Windows fieo dialog box will
open:

b. Save — Standalone program in the text programmaxgssaved to a
file. When this button is pressed, typical Winddiles save dialog box
will open:

c. New — When this button is pressed, the text prograng box is
cleared.
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I. Compiler
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G
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a. Compile code in the text programming box into addgrevel code
that the PMX-4CX-SA can understand.

b. Download the compiled code into memory. Note thattext based
code must first be compiled before download.

c. Upload the standalone code that is currently orr RMIX-4CX-SA.
This automatically translates assembly level lagguato readable
text-based code.

d. View compiled code for easy cutting and pasting.
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J. Variables

ge

a. Volatile variables are not saved to flash and asetrto zero after a
power cycle.

b. Non-volatile variables can be saved to flash. RarftheSTORE
command to save these variables to flash.

c. Send commands to the PMX-4CX-SA through this teamin
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6. Motion Control Feature Overview

All the commands described in this section areiatieractive commands and do not
transfer over directly to standalone commands. &de refer to the “Standalone
Language Specification” section for details.

Motion Profile
Performax 4CX can generate up to 300K pulses memskpulse rate.

By default, the Performax 4CX uses trapezoidal cigfqrofile.

Acceleration and deceleration time is in millisedsmand are symmetrical. Use the
ACC/ACCX/ACCY/ACCZ/ACCU command to access the acceleration/deceleration
value. For example to set the acceleration oiilagis to 300 msec, uggCCX=300
command. To get the current global acceleratiovaee, use thACC command and
the reply will be the current acceleration setting.

High speed and low speed are in pps(pulses/sectsd theHSPD/HSPDX/HSPDY/
HSPDZ/HSPDU andLSPD/LSPDX/LSPDY/LSPDZ/LSPDU commands to set and get
high speed and low speed settings. For exampsttthe high speed of the Z axis to
15000 usHSPDZ=15000command. To read the current global high speed] H&EPD
command and the reply will contain the current rsgked.

By default, all moves use the global speed settingless ALL parameters (i.e. high
speed, low speed, and acceleration) for a certasase configured.

Note on the acceleration setting:

The allowable acceleration values depend or.8i@D andHSPD settings. Please see
the chart below for details:
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HSPD[pps] | Minimum ACC [ms] |Accel Delta [pps]
1-8K 1 2,900
8K-16K 1 6,400
16K-40K 1 14,000
40K-80K 1 25,000
80K-160K 1 58,000
160K-400K 1 130,000

Examples:

a) If HSPD = 300,000 pp,SPD = 250,000 pps:
a. Get Speed delta: ((300,000 — 250,000) / 130,0088 0
b. Max acceleration allowable: 0.38 x 1,000 m38&ms (0.38 sec)

b) If HSPD = 35,000 ppsl.SPD = 2,000 pps:
a. Get Speed delta: ((35,000-2,000) / 14,000) = 2.36
b. Max acceleration allowable: 2.36 x 1000 m2,8360ms (2.36 sec)

Note on the speed settings:
The minimumLSPD value depends on th#SPD settings. See the chart below for
details:

HSPD[pps] Minimum LSPDJ[pps]
1-8K 1
8K-16K 2
16K-40K 5
40K-80K 10
80K-160K 20
160K-300K 50

Note: If an incorrect low speed value is used,iit be replaced by the lowest possible
low speed value.

Target Motion
Use theX/Y/Z/U command to move the axis to the target position.

Use theABS/INC command to set the move commands to absolutemnrental mode.

For example, to move the motor incrementally ighie¢dNC command and issue move
commandX1000 This will move the motor by 1000 from the cuitreosition. To move
the motor to absolute position, issue &&S command and issue target positkKs00.
This will move the motor to the absolute positidr500.

Homing
When a homing command is sent, the motor rampsaup flow speed to high speed and
as soon as the home input is triggered, the mtdpssand the position counter is reset to
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zero. To trigger the home input switch, supply tipto-supply voltage with 12 to
24VDC and pull down (or connect) the home inpuhalgo the ground signal. Use the
HOMEX + andHOMEX- commands for homing the X axis. For Y, Z, andxXis aise
appropriate axis letter.

Limit switches can be used for homing by jogging thotor to the limit switch (using the
JOG]Jaxis]+ or JOG[axis]- commands), waiting for the stopping of the moé&org after
checking for the limit switch input status, resggtthe position counter to zero using
PX/PY/PZ/PU command.

Jogging

Jogging is available for continuous speed operatldse the]OGX+ andJOGX-
commands to jog in the positive or negative dimctor the X axis. For other axes, use
the appropriate axis letter.

Stopping Motor

When motor is moving, jogging, or homiriBORTX/ABORTY/ABORTZ/ABORTU
command will immediately stop the indicated motABORT command without the
axis letter will stop all the axes immediatel§TOPX/STOPY/ STOPZ/STOPU
command will decelerate the axis to low speed bed stop.STOP command without
the axis letter will stop all the axes in motiortwileceleration.

Note: We recommend that a decelerated stop be uwdsehever possible to reduce the
impact to the motor and the system.

Motor Position

Motor position can be set and read usingRX&PY/PZ/PU command. For example to
set the X axis position to 2000, use B¥¢=2000command. To read the X axis current
position use th®X command and the reply will contain the currentifpms counter.

Pulse Speed
Current actual pulse rate or speed can be read tls$X/SY/SZ/SUcommand.

Motor Status

Motor status can be read anytime usingMI&T X/ MSTY/MSTZ/MSTU command.
Following are bit representation of motor status:

Bit Description

0 Generating pulse

1 Motor in acceleration
2 Motor in deceleration

Motor IO Status

Motor IO status can be read anytime usinghh®X/MIOY/MIOZ/MIOU  command.
Following are bit representation of motor status:
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Bit Description

0 Minus Limit Input Status
1 Plus Limit Input Status
2 Home Input Status

Digital Outputs

Digital output comman®O can be used to read and set the 4 bit digitaludsitpAll 4
bits of the digital output are opto-isolated ouspuTo set and read individual digital
outputs us®0O1 to DO4 command.

For example to read the bit 3, IB®3 command to get the status of tHel8t. To set the
4™ bit on, useDO4=1 command and to resBD4=0 command.

To read all the digital outputs, uB® command and the reply will contain DO values.
To set all the digital outputs, uB®=[value] command.

For example to set all the digital outputs on, D€e=15 command. Number 15
corresponds to F in hex and 1111 in binary.

Enable Outputs

4 bits of enable outputs are available to enabllisable the driver if the stepper driver
has such an input. Enable outputs are open cotledatputs similar to pulse/dir outputs.
Enable outputs can also be used for general-puiqapeits. Use thEO command to
read or set the enable output as a 4 bit value.efample, an enable output value of 15
(1111 in binary or F in hex) means all bits arenéat on. To access individual bits, use
EO[1-4].

Digital Inputs

The digital input commanBI can be used to read the 4 bits if digital inpUihe 4 bits of
the digital inputs are opto-isolated inputs. Tadéndividual digital inputs use th2l1 to
DI4 command.

For example, reply to thel command of 15 will correspond to F in hex and 1ihl1
binary.

Limit Inputs

If the positive limit switch is triggered while mimg in positive direction, the motor will
immediately stop. The same applies for the negdimit when the motor is moving in
the negative direction.

The limit switch is an opto-isolated input. Suppig opto-supply voltage 12 to 24VDC.
To trigger the limit input switch, connect the inignal to ground of the opto-supply.
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To read the limit switch input status, use BEOX/MIOY/MIOZ/MIOU  command.

Standalone Program Specification

Standalone Program Specification:

Memory size: 1785 assembly lines ~ 10.5 KB.

Note: Each line of pre-compiled code equates tdiie$ of assembly lines.

Calling subroutines over communication:

Once a subroutine is written into the flash, thay be called via USB communication
using theGS command. The subroutines are referenced by shbroutine number [0-
31]. If a subroutine number is not defined, theXRBCX-SA will return with an error.

Device Name

Multiple Performax 4CX-SA devices can be connettethe USB port of the Windows
PC, only requiring that each Performax 4CX-SA devieeds to have a unique device ID
number. When configuring the device ID, make sareonnect only one device at a time
and use th®N command. For example, to set the Performax 4CXd&Ace, use
DN=4CX03 command to set the device number to 4CX03. Orge&d number is set,

the controller needs to have the power cycledrfermew ID to take effect. The device
number is stored in the flash memory and is remeeabeven after the power cycle.

Storing to Flash

The following items are stored to flash:
Device Name
Automatic program run on boot
Second half of general purpose variables (V32-V63)

Note: Standalone program is automatically storeflash when it is downloaded.
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7. Communication

Performax USB communication is USB 2.0 compliant.

Communication between the PC and Performax is demg Windows compatible DLL
API function calls as shown below. Windows prognaimg languages such as Visual

BASIC, Visual C++, LABView, or any other programmgitanguage that can use DLL
can be used to communicate with the Performax neodul

Typical communication transaction time between R@ Rerformax for sending a
command from a PC and getting a reply from Perfarosang the
fnPerformaxComSendRecy) API function is in single digit milliseconds.his value
will vary with CPU speed of PC and the type of coamah

Important Note: PerformaxCom.dll only supports single-threadedymoming.
Calling PerformaxCom.dll functions from differetiréads will lead to unexpected
behavior even if the functions are not being useditfierent threads simultaneously.

USB Communication API Functions

For USB communication, the following DLL API funotis are provided:

BOOL fnPerformaxComGetNumDevicesOUT LPDWORD IpNumbDevices);
- This function is used to get total number of Parfax and Performax USB
modules connected to the PC.

BOOL fnPerformaxComGetProductString(IN DWORD dwNumbDevices,
OUT LPVOID IpDeviceString,
IN DWORD dwOptions);
- This function is used to get the Performax prodtiehg. This function is
used to find out Performax USB module product gtend its associated
index number. Index number starts from O.

BOOL fnPerformaxComOpen(IN DWORD dwDeviceNum,
OUT HANDLE* pHandle);
- This function is used to open communication with Ererformax USB module
and to get the communication handle. dwDeviceNtarisfrom 0.

BOOL fnPerformaxComClosgIN HANDLE pHandle);
- This function is used to close communication with Performax USB
module.

BOOL fnPerformaxComSetTimeoutgIN DWORD dwReadTimeourt,
DWORD dwWriteTimeout);
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- This function is used to set the communication raad write timeouts.
Values are in milliseconds. This must be setlierdcommunication to work.
Typical value of 1000 msec is recommended.

BOOL fnPerformaxComSendRecyIN HANDLE pHandle,

IN LPVOID wBuffer,

IN DWORD dwNumBytesToWrite,

IN DWORD dwNumBytesToRead,

OUT LPVOID rBuffer);
This function is used to send a command and re@ereply. The number of bytes to
read and write must be 64 characters.

USB Communication Issues

A common problem that users may have with USB comaation is that after sending a
command from the PC to the device, the responsetigeceived by the PC until another
command is sent. In this case, the data buffawdsn the PC and the USB device are
out of sync. Below are some suggestions to hédpiate this issue.

1) Multi-threading: Be sure that your application does not employ rthitad
processing. See “important note” in the beginrahthis section.

2) Buffer Flushing: If USB communication begins from an unstable sfia¢e your
application has closed unexpectedly, it is recondadrio first flush the USB
buffers of the PC and the USB device. See thewviatig function prototype
below:

BOOL fnPerformaxComFlusi{IN HANDLE pHandle)

Note: fnPerformaxComFlush is only available in thest recent
PerformaxCom.dll which is not registered by thendsad USB driver installer. A
sample of how to use this function along with tiésvest DLL is available for
download on the website

3) USB Cable: Another source of USB communication issues mayecfrom the

USB cable. Confirm that the USB cable being usesidinoise suppression
choke. See photo below:
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8. ASCII Language Specification

All the commands described in this section areiatieractive commands and do not transfer
over directly to standalone commands. Please réfethe “Standalone Language
Specification” section for details.

Performax language is case sensitive. All comnsnwaild be in capital letters.

Invalid command is returned with ?(Error Messagi&lways check for proper reply when
command is sent.

Command Description Return Min Max
ABORT Immediately stops all the | OK
axes in motion.
ABORTX Immediately stops the OK
ABORTY motor if in motion. For
ABORTZ decelerate stop, use STOH
ABORTU command.
ABS Changes the move mode toOK

absolute mode. All target
move commands X/Y/Z/U
command will be absolute
move after ABS command

is issued.

ACC Returns the current global| Acceleration value in 1 1000
acceleration. milliseconds

ACCX Returns current Acceleration value in 1 1000

ACCY acceleration value in milliseconds

ACCz milliseconds for the

ACCU indicated motor.

ACC=[Value] Sets the global acceleratignOK 1 1000
value in milliseconds.

ACCX=[Value] Sets acceleration value in | OK 1 1000

ACCY=[Value] milliseconds for the

ACCZ=[Value] indicated motor.

ACCU=[Value] Example: ACC=300

DI Returns 4 bits of general | [0-15] 0 15
purpose digital input status

DI[1-4] Returns 4 bits of general 0 15
purpose digital input status

DN Returns 4 character device 5 digit character 4CX00 4CX99

ID. First three characters
are “4CX". Next two

characters are any character
from ‘00’ to ‘99’

DN=[Value] Sets 5 character device 1D, OK 4CX00 4CX99
First three characters must
be “4CX” and next two
characters must be from
‘00’ to ‘99'. If device ID is
changed, power cycle mus
be done for the new device

—F
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number to be recognized hy
the PC. Once the device
number is set, it is stored in
the non-volatile flash.
Example: DN=4CX01
DO Returns 4 bits of general | [0-15] 15
purpose digital output
status
DO=[4 bit Value] Sets the digital output bits OK 15
DO[1-4] Returns the digital output | [0-1] 1
bit status
DO[1-4] = [Value] Sets the digital output bit OK 1
EO Returns 4 bits of enable | [0-15] 15
output value.
EO=[Value] Sets 4 bits of enable OK 15
outputs.
EO[1-4] Returns bit of enable output[0-1] 1
value.
EO[1-4]=[Value] Set hit of enable outputs. OK 1
GS[SubNumber] Call a defined subroutine OK
HOMEX+ Homes the motor in the OK
HOMEY+ positive direction
HOMEZ+
HOMEU+
HOMEX- Homes the motor in the OK
HOMEY- negative direction
HOMEZ-
HOMEU-
HSPD Returns the global high Value in pps 300K
speed settings for the
indicated motor.
HSPDX Returns high speed setting Value in pps 300K
HSPDY for the indicated motor.
HSPDZ
HSPDU
HSPD=[Value] Sets the global high speed OK 300K
value.
HSPDX=[Value] Sets high speed value for | OK 300K
HSPDY=[Value] the indicated motor.
HSPDZ=[Value]
HSPDU=[Value]
ID Return product ID. Performax-4CX-SA
INC Changes the move mode tpOK
incremental mode. All
target move commands
XIY/Z/U command will be
incremental move after INC
command is issued.
JOGX+ Jogs the motor in positive | OK
JOGY+ direction
JOGZ+
JOGU+
JOGX- Jogs the motor in negative| OK
JOGY- direction
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JOGZ-
JOGU-
LSPD Returns the global low Value in pps 1 300K
speed setting.
LSPDX Returns Low Speed setting Value in pps 1 300K
LSPDY for the indicated motor.
LSPDZ
LSPDU
LSPD=[Value] Sets the global low speed| OK 1 300K
value.
LSPDX=[Value] Sets Low Speed value for | OK 1 300K
LSPDY=[Value] the indicated motor.
LSPDZ=[Value]
LSPDU=[Value]
MIO Returns axis 10 status Bit 0 — minus limit
Bit 1 — plus limit
Bit 2 — home
MST Returns motor status Bit 0 — pulse generating
Bit 1 — accelerating
Bit 2 — decelerating
PX Returns current position Position value in 32 bit
PY value for the indicated
Pz motor.
PU
PX=[Value] Sets the current position | OK
PY=[Value] value for the indicated
PZ=[Value] motor.
PU=[Value]
SX Returns current pulse speed 1 300K
SY
Sz
SuU
STOP Will use a decelerated stopOK
to stop all axes in motion.
STOPX Decelerates to stop the OK
STOPY motor if in motion. For
STOPZ immediate stop, use
STOPU ABORT command.
STORE Store device setting and | OK
variables (V32-V63) to
flash.
VER Returns current firmware | Vxxx
version number
V[0-63] Returns general purpose | Variable value in 32 bitg  -4.29G 4.29G
variable register.
V[0-63]=[value] Sets value to general OK -4.29G 4.29G
purpose register
X[value] Moves the motor to OK
Y[value] absolute/incremental
Z[value] position value using the
U[value] HSPD, LSPD, and ACC
values.
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9. Standalone Language Specification
Version 1.21

Description:
Comment notation. In programming, comment mushbts own line.

Syntax:
; [Comment Text]
Examples:
; ***This is a comment
JOGX+ ;¥**Jogs X axis to positive direction
DELAY=1000 ***Wait 1 second
ABORT
Description:

Motion: Immediately stops all axes if in motion withoutdgeration.

Syntax:
ABORT

Examples:
JOGX+ ;¥**Jogs X axis to positive direction
DELAY=1000 ***Wait 1 second
ABORT ;***Stop immediately all axes including X ex

ABORT[axis]

Description:
Motion: Immediately stops individual axis without decelerat

Syntax:
ABORT[axis]

Examples:
JOGX+ ;¥**Jogs X axis to positive direction
JOGY+ ***Jogs Y axis to positive direction
JOGZ+ ;***Jogs Z axis to positive direction
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ABS

Description:
Motion: Changes all move commands to absolute mode.

Syntax:
ABS
Examples:
ABS ;***Change to absolute mode
PX=0 ;***Change X position to 0
X1000 ***Move X axis to position 1000
X2000 ***Move X axis to position 2000
ABORT ;***Stop immediately all axes including X &x
ACC
Description:

Read: Get acceleration value
Write: Set acceleration value.

Value is in milliseconds.
Range is from 1 to 10,000.

Syntax:
Read: [variable] = ACC
Write: ACC = [value]
ACC = [variable]

Conditional: IF ACC=[variable]

ENDIF
IF ACC=[value]
ENDIF
Examples:
ACC=300 ***Sets the acceleration to 300 millisads
V3=500 ***Sets the variable 3 to 500
ACC=V3 ***Sets the acceleration to variable 3walof 500
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ACClaxis]
Description:

Read: Get individual acceleration value
Write: Set individual acceleration value.

Value is in milliseconds.
Range is from 1 to 10,000.

Syntax:
Read: [variable] = ACC[axis]
Write: ACCJaxis] = [value]
ACCJaxis] = [variable]

Conditional: IF ACC[axis]=[variable]

ENDIF
IF ACCJaxis]=[value]
ENDIF
Examples:
ACCX=300 ;***Sets the X acceleration to 300 miéizonds
V3=500 ***Sets the variable 3 to 500

ACCX=V3 ***Sets the X acceleration to variablev8lue of 500

DELAY

Description:
Set a delay (1 ms units)

Syntax:
Delay=[Number] (1 ms units)
Examples:
JOGX+ ;¥**Jogs X axis to positive direction
DELAY=10000 **Wait 10 seconds
ABORT ;***Stop with deceleration all axes includjrX axis
PX=0 ;***Sets the current X position to 0
PY=0 ;***Sets the current Y position to 0
PZ=0 ;***Sets the current Z position to 0
PU=0 ;***Sets the current U position to O
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Dl

Description:
Read: Gets the digital input value

Performax 4CX has 4 digital inputs

Syntax:
Read: [variable] = DI

Conditional: IF DI=[variable]

ENDIF
IF DI=[value]
ENDIF
Examples:
IF DI=15
DO=1 ***If all digital inputs are triggeredget DO=1
ENDIF
DI[1-4]
Description:

Read: Gets the digital input value
Performax 4CX has 4 digital inputs

Syntax:
Read: [variable] = DI[1-4]

Conditional: IF DI[1-4]=[variable]

ENDIF
IF DI[1-4]=[0 or 1]
ENDIF
Examples:
IF DI1=1
DO=1 ;¥**[f digital input 1 is triggered, $®©0=1
ENDIF
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DO

Description:
Read: Gets the digital output value
Write: Sets the digital output value

Performax 4CX has 4 digital outputs
Syntax:
Read: [variable] = DO
Write: DO = [value]
DO = [variable]

Conditional: IF DO=[variable]

ENDIF
IF DO=[value]
ENDIF
Examples:
DO=7 ***Turn first 3 bits on and rest off
DO[1-4]
Description:

Read: Gets the individual digital output value
Write: Sets the individual digital output value

Performax 4CX has 4 digital outputs

Syntax:
Read: [variable] = DO[1-4]

Write: DO[1-4] =[0 or 1]
DO[1-4] = [variable]

Conditional: IF DO[1-4]=[variable]
ENDIF
IF DO[1-4]=[0 or 1]
ENDIF

Examples:
DO2=1 ;7***Turn DO2 on
DO4=1 ;7 ***Turn DO4 on
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ELSE

Description:
Perform ELSE condition check as a part of IF stateim

Syntax:
ELSE

Examples:

IFV1=1

X1000 *2**f V1 is 1, then move to 1000
ELSE

X-1000 ***f V1 is not 1, then move to -1000
ENDIF

ELSEIF

Description:
Perform ELSEIF condition check as a part of thetlEement

Syntax:
ELSEIF [Argument 1] [Comparison] [Argument 2]

[Argument] can be any of the following:
Numerical value
Digital Output
Digital Input
Enable Output
Motor Status

[Comparison] can be any of the following

= Equal to
> Greater than
< Less than
>= Greater than or equal to
<= Less than or equal to
I= Not Equal to
Examples:
IFV1=1
X1000
ELSEIF V1=2
X2000
ENDIF
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END

Description:
Indicate end of program.
Program status changes to idle when END is reached.
Note: Subroutine definitions should be written AFTER E€D statement

Syntax:
END

Examples:
X0
X1000
END

ENDIF

Description:
Indicates end of IF operation

Syntax:
ENDIF

Examples:
IF V1i=1
X1000
ENDIF

ENDSUB

Description:
Indicates end of subroutine
When ENDSUB is reached, the program returns t@teeious subroutine.

Syntax:
ENDSUB

Examples:
GOSUB 1
END

SUB 1

X0
ENDSUB
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ENDWHILE

Description:
Indicate end of WHILE loop

Syntax:
ENDWHILE
Examples:
WHILE V1=1 ;***While V1 is 1 continue to loop
X0
X1000
ENDWHILE ***End of while loop so go back to WHE
EO
Description:

Read: Gets the enable output value
Write: Sets the enable output value

Performax 4CX has 4 enable outputs.
Syntax:
Read: [variable] = EO
Write: EO = [value]
EO = [variable]

Conditional: IF EO=[variable]

ENDIF

IF EO=[value]

ENDIF

Examples:
EO=3 ***Turn first 2 bits of enable outputs
IFV1=1
EO=V2 ;***Enable output according to variable 2

ENDIF
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EO[1-4]

Description:
Read: Gets the individual enable output value
Write: Sets the individual enable output value

Performax 4CX has 4 enable outputs.
Syntax:
Read: [variable] = EO[1-4]
Write: EO[1-4] = [0 or 1]
EO[1-4] = [variable]

Conditional: IF EO=[variable]

ENDIF
IF EO=[value]
ENDIF
Examples:
EO1=31 ***Turn enable output 1 on
IF V1=1
EO2=V2 ;***Enable output 2 according to varialde
ENDIF
GOSuUB
Description:

Perform go to subroutine operation
Subroutine range is from 1 to 32.

Note: Subroutine definitions should be written AFTER EMD statement

Syntax:
GOSUB [subroutine number]

[Subroutine Number] range is 1 to 32
Examples:

GOSuUB 1

END

SUB 1

X0
ENDSUB
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HOME[axis][+ or -]

Description:
Command: Perform homing using current high speed, low spaed acceleration.

Syntax:
HOME[AXis][+ or -]

Examples:
HOMEX+ ;***Homes X axis in positive direction

HOMEZ- ;***Homes Z axis in negative direction

HSPD

Description:
Read: Gets high speed. Value is in pulses/second
Write: Sets high speed. Value is in pulses/second.

Range is from 1 to 300,000.
Syntax:
Read: [variable] = HSPD
Write: HSPD = [value]
HSPD = [variable]

Conditional: IF HSPD=[variable]
ENDIF

IF HSPD=[value]
ENDIF

Examples:
HSPD=10000 ;***Sets the high speed to 10,000 mitse

V1=2500 ;***Sets the variable 1 to 2,500
HSPD=V1 ;***Sets the high speed to variable 1 eahi 2500
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HSPDlaxis]

Description:
Read: Gets individual high speed. Value is in pulsesigsec
Write: Sets individual high speed. Value is in pulsesisd.

Range is from 1 to 300,000.

Syntax:
Read: [variable] = HSPD[axis]
Write: HSPD[axis] = [value]
HSPD[axis] = [variable]

Conditional: IF HSPD[axis]=[variable]
ENDIF

IF HSPDJ[axis]=[value]
ENDIF

Examples:
HSPDY=10000 ***Sets the Y high speed to 10,00B:ps/sec
V1=2500 ;***Sets the variable 1 to 2,500
HSPDY=V1 ;***Sets the Y high speed to variabledlue of 2500

IF

Description:
Perform IF condition check

Syntax:
IF [Argument 1] [Comparison] [Argument 2]

[Argument] can be any of the following:
Numerical value
Pulse or Encoder Position
Digital Output
Digital Input
Enable Output
Motor Status

[Comparison] can be any of the following

= Equal to

> Greater than

< Less than

>= Greater than or equal to
<= Less than or equal to
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I= Not Equal to

Examples:
IF V1i=1
X1000
ENDIF

INC

Description:
Command: Changes all move commands to incremental mode.

Syntax:
INC
Examples:
INC ;***Change to incremental mode
PX=0 ;***Change X position to 0
X1000 ***Move X axis to position 1000 (0+1000)
X2000 ***Move X axis to position 3000 (1000+200
ABORT ;***Stop immediately all axes including X &x
JOGJaxis]
Description:

Command: Perform jogging using current high speed, low dpaed acceleration.

Syntax:
JOGJAXis][+ or -]

Examples:
JOGX+ ***Jogs X axis in positive direction
JOGY- ;***Jogs Y axis in negative direction
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LSPD

Description:
Read: Get low speed. Value is in pulses/second.
Write: Set low speed. Value is in pulses/second.

Range is from 1 to 300,000.

Syntax:
Read: [variable]=LSPD
Write: LSPD=[long value]
LSPD=[variable]

Conditional: IF LSPD=[variable]
ENDIF

IF LSPD=[value]
ENDIF
Examples:
LSPD=1000 ;***Sets the start low speed to 1,00Bes/sec

V1=500 ;***Sets the variable 1 to 500
LSPD=V1 ;***Sets the start low speed to variablealue of 500

LSPDJaxis]

Description:
Read: Get individual low speed. Value is in pulses/seton
Write: Set individual low speed. Value is in pulses/seco

Range is from 1 to 300,000.
Syntax:
Read: [variable]=LSPD[axis]
Write: LSPDJ[axis]=[long value]
LSPDJaxis]=[variable]

Conditional: IF LSPD[axis]=[variable]

ENDIF
IF LSPD[axis]=[value]
ENDIF
Examples:
LSPDZ=1000 ;***Sets the Z low speed to 1,000 psisec
V1=500 ;***Sets the variable 1 to 500

LSPDZ=V1 ;***Sets the Z low speed to variable Jueof 50
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MST[axis]
Description:
Command: Get motor status of axis

Syntax:
MST[AXis]

Examples:
IF MSTX=0
DI=6
ELSEIF MSTY=0
DI=3
ELSEIF MSTZ=0
DI=2
ELSEIF MSTU=0
DI=1
ENDIF

Plaxis]

Description:
Read: Gets the current pulse position
Write: Sets the current pulse position

Syntax:
Read: Variable = P[axis]
Write: P[axis] = [value]
P[axis] = [variable]

Conditional: IF P[axis]=[variable]

ENDIF
IF P[axis]=[value]
ENDIF
Examples:
JOGX+ ;***Jogs X axis to positive direction
DELAY=1000 ***Wait 1 second
ABORT ;***Stop with deceleration all axes includjrX axis
PX=0 ;***Sets the current pulse position to 0
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PS[axis]
Description:
Read: Get the current pulse position of an axis

Syntax:
Read: Variable = PS[AXxis]

Conditional: IF PS[axis]=[variable]

ENDIF
IF PS[axis]=[value]
ENDIF
Examples:
JOGX+ ;***Jogs X axis to positive direction
DELAY=1000 ***Wait 1 second
ABORT ;***Stop with deceleration all axes inclu@jrX axis
V1=PSX ***Sets variable 1 to pulse X
JOGY+ ***Jogs Y axis to positive direction
V2=PSY ***Sets variable 2 to pulse Y
STOP
Description:

Command: Stop all axes if in motion with deceleration.
Previous acceleration value is used for decelaratio

Syntax:
STOP
Examples:
JOGX+ ;¥**Jogs X axis to positive direction
DELAY=1000 ***Wait 1 second
STOP ;***Stop with deceleration all axes inclugiX axis
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STOP[axis]

Description:
Stop individual axis if in motion with deceleration
Previous acceleration value is used for decelaratio

Syntax:
STOP[axis]

Examples:
JOGX+ ;¥**Jogs X axis to positive direction
DELAY=1000 ***Wait 1 second
JOGY+ ;***Jogs Y axis to positive direction
DELAY=1000 ***Wait 1 second
STOPX ;***Stop with deceleration X axis only

STORE

Description:
Store device settings and second half of generglgse variable registers (V32-V63) to
flash.

Syntax:
STORE

Example:
V1=100
V2=200
STORE ***Values of V1 and V2 will now be presedrafter power cycle

SUB

Description:
Indicates start of subroutine

Syntax:
SUB [subroutine number]
[Subroutine Number] range is 0 to 31
Examples:
GOSuUB 1
END
SUB 1
X0
X1000
ENDSUB
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U

Description:
Command: Perform U axis move to target location

Syntax:
U[value]
U[variable]
Examples:
U10000 ***Move U Axis to position 10000
V10 = 1200 ***Set variable 10 value to 1200
uv1o0 ;**Move U Axis to variable 10 value
\%
Description:

Assign to variable.
Performax 4CX has 64 variables [V0-V63]

Syntax:
V[Variable Number] = [Argument]
V[Variable Number] = [Argument1][Operation][Argumtj

Special case for BIT NOT:
V[Variable Number] = ~[Argument]

[Argument] can be any of the following:
Numerical value
Pulse or Encoder Position
Digital Output
Digital Input
Enable Output
Motor Status

[Operation] can be any of the following

+ Addition

- Subtraction
* Multiplication
/ Division

% Modulus

>> Bit Shift Right
<< Bit Shift Left
& Bit AND

| Bit OR

~ Bit NOT
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Examples:

V1=12345 ;***Set Variable 1 to 123

V2=V1+1 ***Set Variable 2 to V1 plus 1

V3=DI ;***Set Variable 3 to digital input value

V4=DO ***Sets Variable 4 to digital output value
V5=~EO ***Sets Variable 5 to bit NOT of enabletput value

Note: On the STORE command, the second half ofglgmeapose variable registers (V32-V63)
are stored to flash. Their values will be preseradter power cycle.

WAIT
Description:
Tell program to wait until move on the certain asiginished before executing next line.
Syntax:
WAIT[axis]
X[variable]
Examples:
X10000 ***Move X Axis to position 10000
WAITX y*Wait until X Axis move is done
DO=5 ;***Set digital output
Y3000 ;***Move Y Axis to 3000
WAITY **Wait until Y Axis move is done
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WHILE
Description:

Perform WHILE loop

Syntax:

WHILE [Argument 1] [Comparison] [Argument 2]

[Argument] can be any of the following:
Numerical value

Pulse or Encoder Position
Digital Output

Digital Input

Enable Output

Motor Status

[Comparison]

Examples:

WHILE V1=1
X0
X1000

ENDWHILE

Performax 4CX-SA Manual

>
<
>=
<=

can be any of the following
Equal to

Greater than

Less than

Greater than or equal to
Less than or equal to

Not Equal to

***While V1 is 1 continue to loop
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X
Description:

Command: Perform X axis move to target location

Syntax:
X[value]
X[variable]

Examples:
X10000 ***Move X Axis to position 10000

Y3000 ;***Move Y to 3000

V10 =1200 ;***Set variable 10 value to 1200

XV10 ***Move X Axis to variable 10 value
Y
Description:

Command: Perform Y axis move to target location
Syntax:

Y[value]

Y[variable]
Examples:

Y10000 ***Move Y Axis to position 10000

Z3000 ***Move Z to 3000

V10 =1200 ;***Set variable 10 value to 1200
YV10 ***Move Y Axis to variable 10 value
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Z

Description:
Command: Perform Z axis move to target location

Syntax:
Z[value]
Z[variable]

Examples:
Z10000 ***Move X Axis to position 10000
Y1000 ;***Move Y to 1000
V10 =1200 ;***Set variable 10 value to 1200
ZV10 ***Move Z Axis to variable 10 value

Performax 4CX-SA Manual page 50 rev 1.05



Contact Information

Arcus Technology, Inc.
3061 Independence Dr. Suite H,
Livermore, CA 94551
925-373-8800

www.arcus-technology.com
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