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1. Introduction
PMX-4ET-SA is an advanced 4 axis stepper standalone programmable motion

controller.

Communication to the PMX-4ET-SA can be established over Ethernet. It is
possible to download a standalone program to the device and have it run
independent of a host.

1.1. Features

10Mbps Ethernet communication
e ASCIl over TCP/IP
Standalone programmable using A-SCRIPT
Pulse/Dir/Enable open collector outputs per axis
e Maximum pulse output rate of 6M PPS
Advanced Motion features
e Trapezoidal or s-curve acceleration
On-the-fly speed change
XYZU linear coordinated motion
XY circular coordinated motion
XY arc coordinated motion
Continuous linear coordinated buffered move for XYZ axes for
smooth contouring.
A/B/Z differential encoder inputs [Max frequency of 5 MHZz]
e StepNLoop closed loop control (position verification)
Opto-isolated 1/0
e 8 xinputs
e 8 x outputs [4 x synchronous output]
e +Limit/-Limit/Home inputs per axis
Homing routines:
e Home input only
e Limit only
e Z-index encoder channel only
e Home input + Z index encoder channel
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1.2. Model Numbers
PMX-4ET-SA-

Top Board Type
TBS — Screw Terminal
TB9 — DB9

SA - Stand-Alone

4ET — 4-axis Ethernet controller

1.2.1. Top Board Options
The PMX-4ET-SA is available in two different top board configurations. The top
board should be selected depending on your interfacing needs.

The standard top board option (TBS) consists of 3.81mm screw terminals for
X/Y[1Z/U pulse/dir/enable outputs and alarm inputs.

The DB9 top board consists of DB9 female headers for X/Y/Z/U pulse/dir/enable
outputs.

Contacting Support

For technical support contact: info@nipponpulse.com.
Or, contact your local distributor for technical support.
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2. Electrical Specifications

Parameter Min Max Units
Main Power Input +12 +24 \
- 1.5 A
Opto-supply Power Input +12 +24 \%
, +12 +48 Vv
Driver Power Input1
- 3.04 A
Pulse/Direction/Enable - +24 \4
Open Collector - 40 mA
Alarm Input Forward Diode i 40 mA
Current
Digital Input Forward Diode i 40 mA
Current
Digital Output Source i 90 mA
Current
Operating Temperature 2 -20 +80 °C
Storage Temperature 2 -55 +150 °C
Table 2-1

10nly applicable to the TB9 top board option. Current requirement is dependent

on the driver settings

2Based on component ratings
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3. Dimensions

3.1. PMX-4ET-SA-TBS Dimensions
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Figure 3-1
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3.2. PMX-4ET-SA-TB9 Dimensions
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4. Connectivity

In order for PMX-4ET-SA to operate, it must be supplied with +12VDC to
+24VDC. Power pins as well as communication port pin outs are shown below.

gy,
ETH PMX-4ET-SA-TB9
D ‘.._.N--'P A G v+ q
[ Jo [
— —
Figure 4-1

4.1. 2-Pin Power Connector (5.08mm)

Pin# | In/Out| Name Description
1 I G Ground
2 I V+ Power Input +12 to +24 VDC
Table 4-1
Mating Connector Description: 2 pin 0.2” (5.08mm) connector
Mating Connector Manufacturer: On-Shore

Mating Connector Manufacturer Part:  1EDZ950/2

1 Other 5.08mm compatible connectors can be used.

4.2. 10-Pin DIO Connector (3.81mm)

[+ [t P[]

INPUT OUTPUT
VEVG 1 8 1 8

I
=== = =]

‘s[e]e[ele[e]s[e]o]a] ‘?_r‘:T‘:T:T’ o[#]]a]
A

=

1T 1.n m/
1
Figure 4-2

Pin# | In/Out| Name Description

1 I Vs Opto-Supply +12V to +24 VDC (for digital 10)

2 I Ve Opto-Ground (for digital 10)

3 I DI1 Digital Input 1

4 I DI2 Digital Input 2

5 I DI3 Digital Input 3

6 I Dl4 Digital Input 4
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7 I DI5 Digital Input 5
8 I DI6 Digital Input 6
9 I DI7 Digital Input 7
10 I DI8 Digital Input 8
Table 4-2
Mating Connector Description: 10 pin 0.15” (3.81mm) connector
Mating Connector Manufacturer: On-Shore

Mating Connector Manufacturer Part:  1EDZ1550/10

1Other 3.81 compatible connectors can be used.

4.3. 8-Pin DIO Connector (3.81mm)

INPUT QUTPUT
VEVG 1 a 1 8

[.' T“TTTTTTTTTTTTTT
1= = )

|
1

Figure 4-3
Pin# | In/Out| Name Description
1 @) DO1 Digital Output 1
2 @) DO2 Digital Output 2
3 @) DO3 Digital Output 3
4 @) DO4 Digital Output 4
5 @) DO5 Digital Output 5
6 O DO6 Digital Output 6
7 O DO7 Digital Output 7
8 O DO8 Digital Output 8
Table 4-3
Mating Connector Description: 8 pin 0.15” (3.81mm) connector
Mating Connector Manufacturer: On-Shore

Mating Connector Manufacturer Part:  1EDZ1550/8

1Other 3.81 compatible connectors can be used.

PMX-4ET-SA Manual page 12

Rev 1.0



4.4. 14-Pin Motion Inputs Connector (3.81mm)
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Figure 4-4
Pin# | In/Out| Name Description
1 I G Ground
2 I Vs Opto-Supply Input +12 to +24 VDC (for limit and
home inputs)
3 I -L -Limit [U Axis]
4 I H Home [U Axis]
5 I +L +Limit [U Axis]
6 I -L -Limit [Z Axis]
7 I H Home [Z Axis]
8 I +L +Limit [Z Axis]
9 I -L -Limit [Y Axis]
10 I H Home [Y Axis]
11 I +L +Limit [Y Axis]
12 I -L -Limit [X Axis]
13 I H Home [X Axis]
14 I +L +Limit [X Axis]
Table 4-4
Mating Connector Description: 14 pin 0.15” (3.81mm) connector
Mating Connector Manufacturer: On-Shore

Mating Connector Manufacturer Part:  1EDZ1550/14

1Other 3.81 compatible connectors can be used.
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4.5. 8-Pin Encoder Connectors (3.81mm)
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Figure 4-5
Pin# | In/Out Description
1 O Ground
2 @) +5V
3 I /Z Index Encoder Input
4 I Z Index Encoder Input
5 I /B Channel Encoder Input
6 I B Channel Encoder Input
7 I /A Channel Encoder Input
8 I A Channel Encoder Input
Table 4-5
Mating Connector Description: 8 pin 0.15” (3.81mm) connector
Mating Connector Manufacturer: On-Shore

Mating Connector Manufacturer Part:  1EDZ1550/8

1Other 3.81 compatible connectors can be used.
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4.6. 8-Pin TBS Axis Connectors (3.81mm)
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Figure 4-6
Pin# | In/Out Description
1 0] Ground
2 @] +5V
3 I Alarm
4 NC No Connection
5 NC No Connection
6 @] Enable
7 O Direction
8 @] Pulse
Table 4-6

Mating Connector Description:

8 pin 0.15” (3.81mm) connector

Mating Connector Manufacturer: On-Shore
Mating Connector Manufacturer Part:  1EDZ1550/8

1Other 3.81 compatible connectors can be used.
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4.7. 9-Pin TB9 Axis Connectors (D-SUB 9)

N i
ﬁ)_ T [ — EACH AXIS: _fﬂ
g INPUTS LIH] L Q
U
ENC
" FRREEER
G+BVI/Z £ B B /A A |
L PWR Y/U
2| \ : u , -t
o G V4 6
— = oA = a—
Figure 4-7
Pin# | In/Out Description
1 O Driver Power
2 O Pulse
3 O Enable
4 I Alarm Input (5V TTL)
5 NC No Connection
6 O Driver Ground
7 O Direction
8 NC No Connection
9 O +5V
Table 4-7

The pins on the DB9 headers can be connected directly to a DMX-A2-DRV
module (pin-to-pin compatible)
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4.8. 2-Pin TB9 Power Connectors (5.08mm)

PMX-4ET-SA-TB9
=B g Al

Figure 4-8
Pin# | In/Out| Name Description
1 I G Driver Ground
2 I V+ Driver Power
Table 4-8

Mating Connector Description:

Mating Connector Manufacturer:
Mating Connector Manufacturer Part:

2 pin 0.2” (5.08mm) connector
On-Shore
1EDZ950/2

1 Other 5.08mm compatible connectors can be used.

There are two separate driver power inputs. The right side is for axes X + Z.
The left side is for axes Y + U. The power requirement will be dependent on the

driver specifications for each axis.
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4.9. PMX-4ET-SA Interface Circuit

PMX-4ET-SA

Q 12 to 24VDC)

POWER }
ETHERNET
TRANSCEIVER ETHERNET }
P/D/E  Pulse/Dir ]
LS;' Enable
+5W
22K
EA+
= 1 EA- Encoder A
i
+5V
2.2K
ﬁ EB+
= [ EB- Encoder B
il
+5Y
ﬁz_m
EZ+
£ ] Ez- EncoderZ
iz
+5V
vs Opto Supply
+LI-LIHIA 3K
é +LAHIA - +Limit/-Limit
Home/Alarm —
Vs Opto Supply
DI TO DI8
DI1TODI8 Digttal Inputs
@ ﬂ Digital Outputs
Figure 4-9
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4.10. Pulse, Direction, and Enable Outputs

The Pulse, Direction, and Enable outputs for both the standard and DB9 top
boards are all open collector outputs. Figure 4-10 shows the detailed schematic
of these outputs. Each output is capable of sinking up to 40mA of current.

e e e

PUL
DIR
ENA

PULSE

DIRECTION

ENABLE

\/

‘-----*---

Figure 4-10

Figure 4-11 shows an example wiring diagram between the pulse, direction, and
enable outputs on the PMX-4ET-SA and the corresponding input on a typical
stepper driver.

""""""""" L Typical Stepper Driver
+V I r -----------
! I
! I
I5V+ :
4 I
1 1
1 I
1 1
1 1
1 1
1 i
1 PUL I
I DIR 1 N
iENA I
PULSE - :
DIRECTION I I
ENABLE I A o o o o o o o o o o
I
I
Voo
I
I
————————————————— of
Figure 4-11
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4.11. Limit, Home, and Digital Inputs

Figure 4-12 shows the detailed schematic of the opto-isolated limit, home, and
general purpose digital inputs. All opto-isolated digital inputs are NPN type.

_________________ 1
+\ i
M |
I
I
I
Dix % .
I OPTO-SUPPLY
HOME fu o-su
+/-LIM U |
[’ “ ¥ |
| 1
_C:. {:)_
3K I Dix L
<7 HOME
" | +-LIM

Figure 4-12

The opto-supply must be connected to +12 to +24VDC in order for the limit,
home, and digital inputs to operate.

When the digital input is pulled to ground, current will flow from the opto-supply to
ground, turning on the opto-isolator and activating the input.

To de-activate the input, the digital input should be left unconnected or pulled up
to the opto-supply, preventing current from flowing through the opto-isolator.

4.12. Digital Outputs

Figure 4-13 shows an example wiring of the digital outputs. All opto-isolated
digital outputs will be PNP type.
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OPTO-SUPPLY

"

cC—
[
]
-

Figure 4-13

The opto-supply must be connected to +12 to +24VDC in order for the digital
outputs to operate.

When activated, the opto-isolator for the digital output pulls the voltage on the
digital output line to the opto-supply. The maximum sink current for digital outputs
is 45mA. Take caution to select the appropriate external resistor so that the
current does not exceed 45mA.

When deactivated, the opto-isolator will break the connection between the digital
output and the opto-supply.

4.13. Encoder Input Connection
Both single-ended and differential quadrature encoder inputs are accepted.

When using single-ended encoders, use the /A, /B, and /Z inputs.

+5V supply and Ground signals are available to power the encoder. Make sure
that the total current usage is less than 200mA for the +5V.

The maximum encoder frequency is SMHz.
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5. Communication Interface

5.1. Typical Ethernet Setup

PMX-4ET-SA can connect to the computer directly or through a network. See
Figure 5-1 for point-to-point wiring and Figure 5-2 for network wiring.

5.1.1. Point to Point
The Ethernet connection is made directly from the computer to the PMX-4ET-SA

with a cross-over cable.
=2

XS

PMX-4ET-SA
Figure 5-1

5.1.2. Network Based
The Ethernet connection is made from the computer to an Ethernet Hub and then

to the PMX-4ET-SA.

-

PMX-4ET-SA PMX-4ET-SA

Figure 5-2
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5.2. Ethernet Communication Protocol

PMX-4ET-SA uses 10Mbps Ethernet ASCIl communication over TCP/IP.

Communication between the PC/PLC and PMX-4ET-SA is done using standard
socket programming.

5.2.1. Socket Settings

Port:

5001

5.2.2. ASCII Protocol

Sending Command
ASCIl command string in the format of
[ASCII Command][NUL]

[NUL] character has ASCII code 0.

Receiving Reply
The response will be in the format of
[Response][NUL]

[NUL] character has ASCII code 0.

Examples:
For querying the x-axis polarity
Send: POX[NUL]
Reply: 7[NUL]

For jogging the x-motor in positive direction
Send: JX+[NUL]
Reply: OK[NUL]

For aborting any motion in progress
Send: ABORT[NUL]
Reply: OK[NUL]

5.2.3. IP Address
Set the IP address of the PMX-4ET-SA module using the IP command. See
default IP/socket settings below:

IP:

Port:

192.168.1.250
5001

Note: To begin communication with a factory default device, configure the PC
control panel with the following settings:

IP =192.168.1.xxx
Subnet Mask = 255.255.255.0

See sample configuration below:

PMX-4ET-SA Manual page 23

Rev 1.0



] Ethernet Properties
Networking | Sharing

Connect using: General

l_-'lf‘ Realtek PCle FE Family Controller

You can get IP settings assigned automatically if your network supports
this capability. Otherwize, you need to ask your network administrator

for the appropriate IP settings.
This connection uses the following tems:

2} Q05 Packet Scheduler -
[ -&- Microscft Network Adapter Muttiplexor P (®) Use the following IP address:
wi. Microsoft LLDP Protocol Driver

() Obtain an IP address automatically

IP address: 192 . 168 . 1 .

& Link-Layer Topology Discovery Mapper |
& Link-Layer Topology Discovery Respand Subnet mask: 255 . 255 . 255 .
& |mtemet Protocol Wersion G{TCPHPVG} Default gateway: 192,168 . 1 .
=4 |ntemet Protocol WVersion 4 (TCP/1Pv4)
< Obtain DNS server address automatically

Install.... Uninstall (@) Use the following DNS server addresses:
Description Preferred DNS server: 192,168 . 1 .
Transmission Control Protocol/intemet Protocol
wide area network protocol that provides com Alternate DNS server:

across diverse interconnected networls.

[ validate settings upon exit

oK

Figure 5-3

5.2.4. Changing the IP Address

Advanced...

Cancel

PMX-4ET-SA provides the user with the ability to set the device IP of the module.

To write the values to the device’s flash memory, use the STORE command.
After a complete power cycle, the new IP will be written to memory. Note that

before a power cycle is completed, the settings will not take effect.
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6. General Operation Overview

Important Note: All the commands described in this section are defined as
ASCII or standalone commands. ASCIl commands are used when
communicating over USB. Standalone commands are used when writing a
standalone program onto the PMX-4ET-SA.

6.1. Motion Profile

By default, the PMX-4ET-SA uses trapezoidal velocity profile as shown in Figure
6-1.

HSPD
High Speed

LSPD
Low Speed

ACC DEC
Acceleration Deceleration

Figure 6-1

S-curve velocity profile can also be achieved by using the SCV[axis] command.
Setting this command to 1 will enable s-curve for the indicated axis. See Figure
6-2 for details.

HSPD
High Speed

LSPD
Low Speed

ACC DEC
Acceleration Deceleration

Figure 6-2
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Once a typical move is issued, the axis will immediately start moving at the low
speed setting and accelerate to the high speed. Once at high speed, the motor
will move at a constant speed until it decelerates from high speed to low speed
and immediately stops.

High speed and low speed are in pps (pulses/second). Use ASCII commands
HS[axis] and LS[axis] to set/get individual high speed and low speed settings.
In standalone mode, the HSPD[axis] and LSPD[axis] commands should be
used. To set/get the global high speed and low speed values use the ASCII
command HS and LS or the standalone commands HSPD and LSPD.

Acceleration and deceleration times are in milliseconds. Use the ACC[axis]
command to set/get individual acceleration values. To set/get the global
acceleration value, use the ACC command. Similarly, the DEC and DEC[axis]
commands can be used to set/get the deceleration value.

The EDEC command can be used if the acceleration and deceleration are
symmetrical. Set this command to 0 to use the ACC and ACC[axis] commands
for both the acceleration and deceleration.

The minimum and maximum acceleration values depend on the high speed and
low speed settings. Refer to Table A-1 and Figure A-1 in Appendix A for details.

By default, moves made by a single axis use global speed settings defined by
HS, LS, ACC, and DEC. However, if a non-zero value is written to an individual
speed setting, it will take priority over the global speed and will be used for single
axis movements. Consider the example below.

The settings below will set both the global speed settings as well as the speed
setting for the X axis.

HS=10000
HSX=2000
LS=300
ACCX=500
ACC=300
DEC=300

Once a move command is issued, the global speed settings for the low speed
and deceleration while using the individual X-axis speed settings for the high
speed and acceleration.

ASCII HS LS ACC | DEC | HSn LSn ACCn | DECn | EDEC

SCVn

Standalone | HSPD | LSPD | ACC | DEC | HSPDn | LSPDn | ACCn | DECn -
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6.2. Pulse Speed

The current pulse rate can be read using the ASCII command PS or the
standalone command PS[axis]. For units, see Table 6-1.

Operation Mode Speed Units
StepNLoop disabled Pulse / sec
ALL interpolated moves Pulse / sec
StepNLoop enabled and non-interpolated move Encoder counts / sec
Table 6-1

Note that the ASCII command returns the current speed of all axes. The return
value will have the following format.

[Speed X]:[Speed Y]:[Speed Z]:[Speed U]

The standalone command will return the speed of the indicated axis. See section
6.19 for more information regarding StepNLoop.

ASCII PS

Standalone PS[axis]

6.3. On-The-Fly Speed Change

An on-the-fly speed change can be achieved at any point while the motor is in
motion. In order to perform an on-the-fly speed change, s-curve velocity profile
must be disabled.

Before an on-the-fly speed change is performed, the correct speed window must
be selected. To select a speed window, use the SSPDM[axis] command.
Choosing the correct speed window will depend on the initial target speed and
the final target speed. Both speeds will need to be within the same speed
window.

The speed window must be set while the motor is idle. Refer to Appendix A for
details on the speed windows.

Once the speed window has been set, an on-the-fly speed change can occur
anytime the motor is in motion. The SSPD[axis]=[speed] command can be used
to perform the actual speed change. For non on-the-fly speed change moves, set
the speed window to 0.

ASCI| SSPDM[axis] | SSPD[axis]

Standalone SSPDM[axis] | SSPD[axis]

PMX-4ET-SA Manual page 27 Rev 1.0



6.4. Motor Position

The PMX-4ET-SA has a 32 bit signed step position counter for each axis. Range
of the position counter is from —2,147,483,648 to 2,147,483,647. Motor positions
can be read using the ASCII command PP, which returns the pulse position of all
4 axes. The return value has the following format:

[Pulse X]:[Pulse Y]:[Pulse Z]:[Pulse U]

The pulse position of each axis can also be accessed individually. To manually
set/get the pulse position of an individual axis, use the P[axis] command.

Similarly, the PMX-4ET-SA also has a 32 bit signed encoder position counter for
each axis. Encoder positions can be read using ASCII command PE, which
returns the encoder position of all 4 axes. Encoders are set to 4X reading. The
return value has the following format:

[Encoder X]:[Encoder Y]:[Encoder Z]:[Encoder U]

To manually set/get the encoder position of an individual axis, use the E[axis]
command.

When StepNLoop closed-loop control is enabled, the encoder counter
commands return the encoder position and the pulse position commands return
the real-time target position of the motor.

When StepNLoop closed-loop control is disabled, the encoder counter
commands return the encoder position and the pulse position commands return
the step position. See section 6.19 for details on the StepNLoop feature.

ASCII PP | PE | Plaxis] | E[axis]

Standalone - - | P[axis] | E[axis]

6.5. Motor Power

The EO command can be used to enable or disable the current to the motor. The
effect of the enable output signals will depend on the characteristics of the motor
drive. The enable output value must be within the range of 0-15.

Enable output values can also be referenced one bit at a time by the EO[1-4]

commands. Note that the indexes are 1-based for the bit references (i.e. EO1
refers to bit 0, not bit 1).
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Bit Description Bit-Wise Command
0 Enable Output 1 [X-axis] EO1
1 Enable Output 2 [Y-axis] EO2
2 Enable Output 3 [Z-axis] EO3
3 Enable Output 4 [U-axis] EO4
Table 6-2

The initial state of the enable outputs can be defined by setting the EOBOOT
register to the desired initial enable output value. The value is stored to flash
memory once the STORE command is issued.

ASCII EO | EO[1-4] | EOBOOT

Standalone EO | EO[1-4] -

6.6. Jog Move

A jog move is used to continuously move the motor without stopping. Use the
J[axis]+/J[axis]- command when operating in ASCIl mode and the
JOG[axis]+/JOG[axis]- in standalone mode. Once this move is started, the
motor will only stop if a limit input is activated during the move or a stop
command is issued.

If a motion command is sent while the controller is already moving, the command
is not processed. Instead, an error response is returned. See Table 8-2 for
details on error responses.

ASCII J[axis][+/-]

Standalone JOG[axis][+/-]

6.7. Stopping

When the motor is performing any type of move, motion can be stopped abruptly
or with deceleration. It is recommended to use decelerated stops so that there is
less impact on the system. The ABORT[axis] command will immediately stop an
individual axis. Use the ABORT command to immediately stop ALL axes.

To employ deceleration on a stop, use the STOP[axis] command to stop an
individual axis. Use the STOP command to stop ALL axes.

If an interpolation operation is in process when a STOP[axis] or ABORT[axis]
command is entered, all axes involved in the interpolation operation will stop.

ASCII ABORT | ABORT[axis] | STOP | STOP[axis]

Standalone | ABORT | ABORT[axis] | STOP | STOPJ[axis]
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6.8. Positional Moves

The PMX-4ET-SA can perform positional moves for individual axis. Multiple axis
can also be commanded to move to a specified position in order to perform linear
coordinated motion.

The PMX-4ET-SA can perform positional moves in absolute or incremental
mode. For absolute mode, the ABS command should be used and, for
incremental mode, the INC command should be used. These commands should
be sent before the move command is issued. The move mode will remain in
absolute or incremental mode until it is changed.

In absolute mode, the axis will move by the specified target position. In
incremental mode, the axis will increase or decrease its current position by the
specified target position.

The motor status described in section 6.15 can be used to determine which move
mode is active.

6.8.1. Individual Position Moves

For individual axis control use X, Y, Z and U commands followed by the target
position value. For example, the X1000 command will move the X-axis to
position 1000 if performed in absolute mode.

6.8.2. Interpolated Position Moves

The PMX-4ET-SA can perform interpolated motion for up to 4 axis. A single
move command will use the X, Y, Z, and U commands and can consist of up to 4
target positions (one for each axis). At least two axis must be referenced in order
to perform linear interpolation.

For example, the X1000Y1000Z100U800 will move all for axis to position
(1000,1000,100,800). Additionally the X1000Y-1000Z2500 will move the X, Y, and
Z axis to position (1000,-1000,500) while the U axis remains idle.

ASCII X[target] | Y[target] | Z[target] | U[target]

Standalone X[target] | Y[target] | Z[target] | U[target]

6.9. On-The-Fly Target Position Change

On-the-fly target position change can be achieved using the T[axis][value]
command. While the motor is moving, T[axis][value] will change the final
destination of the motor. If the motor has already passed the new target position,
it will reverse direction once the target position change command is issued.

An on-the-fly target position change command will only be valid if the specified
axis is performing in individual position move.
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6.10. Circular Interpolation Moves

PMX-4ET-SA supports circular interpolation moves using the CIRP and CIRN
commands. This will perform a complete 360° circle using the X and Y axis. The

Z and U axis are not supported for circular interpolation.

CIRP[X]:[Y] — Draw circle in CW direction where [X][Y] signifies X,Y position of
the circle center.

CIRN[X]:[Y] — Draw circle in CCW direction where [X][Y] signifies X,Y position of
the circle center.

A circular interpolated moves will use the current XY position as well as the
specified circle center to automatically calculate the circle radius. The maximum
allow radius is 134,216,773 pulses for circular interpolated moves. All circular
moves are interpreted as absolute moves.

CIRP CIRN
Y Y
90° 90°
00 00
X X
180° 180°
270° 270°
Figure 6-3

ASCII CIRP[X]:[Y] | CIRN[X]:[Y]
Standalone CIRP[X]:[Y] | CIRN[X]:[Y]
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6.11. Arc Interpolation Moves

PMX-4ET-SA supports arc interpolation moves using the ARCP and ARCN
commands. Arcs are drawn using X,Y axes only. The Z and U axis are not
support for arc interpolation.

ARCPI[X]:[Y]:[6] — Draw arc in CW direction where [X][Y] signifies X,Y position of
the arc center and 0 signifies the absolute arc angle

ARCNI[X]:[Y]:[6] — Draw arc in CCW direction where [X][Y] signifies X,Y position
of the arc center and 0 signifies the absolute arc angle.

An arc interpolated move will use the current XY position as well specified arc
center to automatically calculate the radius. The maximum allow radius is
134,216,773 pulses on arc interpolated moves. All arc moves are interpreted as
absolute moves.

The absolute angle (0) is in units of a milli-degree. For example, to move to the
absolute angle of 45°, the absolute angle parameter would be 45000. The
absolute angle locations can be found in Figure 6-4.

90,000

180,000

{225,000

N

270,000

Figure 6-4

Figure 6-5 shows the difference between issuing the ARCP0:0:90000 and the
ARCNO0:0:90000 command if both cases have the same starting point at the 0°.
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ARCPO0:0:90000 ARCNO:0:90000

Y Y
90° 90°
0° 0°
X X
180° 180°
270° 270°
Figure 6-5
ASCII ARCP[X]:[Y]:[0] ARCNI[X]:[Y]:[0]

Standalone ARCP[X]:[Y]:[6] | ARCNI[X]:[Y]:[0]

6.12. Buffered Interpolation Moves

PMX-4ET-SA supports buffered linear coordinated motion for X, Y, and Z-axes
using the I command. This allows for the contouring of unique patterns without
any delay between multiple moves. Each move has its own constant speed
setting.

The buffer for the linear interpolation buffer mode contains 36 separate position
points. To turn on and off buffer move, use the BO and BF ASCII command
respectively. For standalone mode, the BUFON and BUFOFF commands should
be used. When enabled, motion will start as soon as the first buffered move
command is issued. The buffered move operation cannot be used while
StepNLoop is enabled.

The motor status of the PMX-4ET-SA contains the status of the buffer operation.
See section 6.15 for more information.

In ASCIl mode, a buffered move command will have the syntax I[X pos]:[Y
pos]:[Z pos]:[speed]. For example, to enter the position (1000,2000,3000) at a
speed of 5000 into the buffer, the 11000:2000:3000:5000 command should be
used. If buffered mode is note enabled, | commands will not be processed by the
controller.

In standalone mode, the buffered move command will have the syntax
X[pos]Y[pos]Z[pos] and the speed for the move command will use the current
global high speed setting. If buffered mode is not enabled, these standalone
commands will be process as regular linear interpolation commands.
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Circular and arc interpolation moves can also be added to the buffer. The ARC
and CIR commands, described in section 6.10 and 6.11, can be used when
buffer mode is enabled. The syntax for these commands will stay the same in
ASCII and standalone mode.

The buffered interpolation feature includes an automatic acceleration option. The
IACC command is used to control this feature. When IACC=0, acceleration and
deceleration must be done manually. To control the acceleration or deceleration
manually, gradually increase or decrease the speed value for each interpolated
move.

When IACC=1, acceleration and deceleration are processed automatically. In
this case, the speed acceleration profile will be automatically generated between
sequential buffered moves. The acceleration/deceleration value used for
automatic acceleration control is found in the global acceleration value (ACC).

ASCII BO BF IXEIYIIZEIS] IACC

Standalone | BUFON | BUFOFF | X[pos]Y[pos]Z[pos] | -

6.13. Homing

Home search routines involve moving the motor and using the home, limit, or Z-
index inputs to determine the zero reference position.

The homing routines that involve a decelerated stop will result in a final position
that is non-zero. The zero reference position will be preserved as the position is
marked when the home trigger is detected. If a motion command is sent while the
controller is already moving, the command is not processed. Instead, an error
response is returned. See Table 8-1 for details on error responses.

The PMX-4ET-SA has five different homing routines. In ASCII mode, use the H
command to perform a home move. The syntax for the home command in ASCI|
mode can be found below.

H[axis][direction + or -][homing mode 0,1,2,3,4]
MODE 0 — Home Input Only (High speed only)
MODE 1 - Limit Input Only
MODE 2 — Home Input and Z-Index
MODE 3 — Z-Index Only
MODE 4 — Home Input Only (High speed and low speed)

6.13.1. MODE 0: Home Input Only (High Speed Only)

Use the H[axis][+/-]0 command in ASCII mode or the HOME[axis][+/-]
command in standalone mode to issue a homing command that uses the home
input only. Figure 6-6 shows the homing routine.
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Home Input

HSPD

Original
Direction

LSPD @

LSPD

Reverse
Direction

HSPD

Figure 6-6

A. Issuing the command starts the motor from low speed and accelerates to
high speed in search of the home input.

B. As soon as the home input is triggered, the position counter is reset to
zero and the motor begins to decelerate to low speed. As the motor
decelerates, the position counter keeps counting with reference to the
zero position.

C. Once low speed is reached the motor stops. Although the position is non-
zero, the zero position is maintained.

ASCII H[axis][+/-]0

Standalone HOME[axis][+/-]

6.13.2. MODE 1: Limit Only
Use the H[axis][+/-]1 command for ASCIlI mode or the LHOME[axis]+/-
command for standalone mode. Figure 6-7 shows the homing routine.

Limit Input
HSPD
55
==
<]
55
LSPD @
LSPD l—
2 ©
¢ 3
€35
HSPD

Figure 6-7
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A. Issuing the command starts the motor from low speed and accelerates to
high speed in search of the specified limit input.

B. As soon as the relevant limit input is triggered, the motor immediately
stops motion. Depending on the high speed, it is possible that an
immediate stop results in a small overshoot of the limit input.

C. The motor will start moving in the opposite direction at the low speed
setting until the limit input is cleared.

D. Once the specified limit input is cleared, the motor will immediately stop
and mark the zero reference position.

ASCII H[axis][+/]1

Standalone LHOME[axis][+/-]

6.13.3. MODE 2: Home Input and Z-index

Use the H[axis][+/-]2 command for ASCIl mode or the ZHOME[axis]+/-
command for standalone mode. In order to use this homing routine, an encoder
must be used for the specified axis. Figure 6-8 shows the homing routine.

Z-Index Home Input Z-Index
HSPD y 4 \
55 \
=
=
©8 LsPD O © ®
LSPD
6 8
€5
HSPD
Figure 6-8

A. Issuing the command starts the motor from low speed and accelerates to
high speed in search of the home input.

B. As soon as the home input is triggered, the motor decelerates to low
speed

C. After the home input is triggered, the motor begins to search for the z-
index pulse.

D. Once the z-index pulse is found, the motor immediately stops and the
position is set to zero.

ASCII H[axis][+/-]2

Standalone ZHOME[axis][+/-]
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6.13.4. MODE 3: Z-index Only

Use the H[axis][+/-]3 command for ASCIlI mode or the ZOME[axis]+/- command
for standalone mode. In order to use this homing routine, an encoder must be
used on the specified axis. Figure 6-9 shows the homing routine.

Z-index

HSPD

- e

g2

23

©8 LspD ®
LSPD

25

28

[T

x5
HSPD

Figure 6-9

A. Issuing the command starts the motor at low speed. The motor will not use
the high speed setting when performing this homing routine.

B. Once the z-index pulse is found, the motor stops and the position is set to
zero.

ASCII H[axis][+/-]3

Standalone ZOME[axis][+/-]

6.13.5. MODE 4: Home Input Only (High Speed and Low Speed)
Use the H[axis][+/-]4 command for ASCIl mode and the HLHOME[axis]+/- for
standalone mode. Figure 6-10 shows the homing routine.

Home Input

HSPD
T 5 \
1 IO
c 2
©8 LsPD ®

LSPD
©
® 5

HSPD

Figure 6-10
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Starts the motor from low speed and accelerates to high speed.

As soon as the home input is triggered, the motor decelerates to low
speed.

Once low speed is reached, the motor reverses direction until the home
input is cleared.

Once the home switch is cleared, the motor will immediately stop and
reset the position and encoder counter to zero.

w >

o O

ASCII H[axis][+/-]4

Standalone HLHOME[axis][+/-]

6.14. Limits and Alarm Switch Function

Triggering the limit switch while the axis is moving will stop the motion
immediately. For example, if the positive limit switch is triggered while moving in
positive direction, the motor will immediately stop and the motor status bit for
positive limit error is set. The same will apply for the negative limit while moving
in the negative direction. Each axis will have its own designated positive and
negative limit inputs.

If the alarm input for an axis is triggered during movement in either direction, the
motor will immediately stop and the motor status bit for alarm error is set. Each
axis will have its own designated alarm input.

Once the limit or alarm error is set, use the CLR[axis] command to clear the
error in ASCIl mode or the ECLEAR[axis] command in standalone mode.

The limit and alarm error states can be ignored by setting IERR=1. In this case,
the motor will still stop when the appropriate switch is triggered, however, it will
not enter an error state.

ASCI| CLR[axis]

Standalone ECLEARJ[axis]

6.15. Motor Status

Motor status can be read anytime using MST command. Value of the motor
status is replied as an integer with following bit assignment:

Description

Motor in acceleration

Motor in deceleration

Motor running at constant speed
Alarm input status

Plus limit input switch status
Minus limit input switch status
Home input switch status

ovm-boom—\og
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Plus limit error. This bit is latched when plus limit is hit
during motion. This error must be cleared using the CLR
command before issuing any subsequent move
commands.

Minus limit error. This bit is latched when minus limit is hit
during motion. This error must be cleared using the CLR
command before issuing any subsequent move
commands.

Alarm error. This bit is latched when alarm is triggered
during motion. This error must be cleared using the CLR
command before issuing any subsequent move
commands.

10

Reserved

11

TOC time-out status

Table 6-3

This command returns the motor status for all axes, as well as other information.
The MST return value has the following format:

[Motor Status X]:
[Motor Status Y]:
[Motor Status Z]:
[Motor Status U]:
[Buffer enabled]:
[Buffer start]:
[Buffer end]:
[Available Buffer]:
[Move mode]

=  Motor Status [X/Y/Z/U] — Provide motor status of the axis define by
Table 6-3.
= Buffer enabled — The enable status of the buffered interpolation
feature. (0: off, 1: on)
= Buffer start — The index of the current command in the 36 position

buffer

= Buffer end — The index of the last command in the 36 position
buffer

= Available Buffer — The amount of empty spaces in the 36 position
buffer

= Move mode — The current move mode for positional moves

(0: ABS, 1: INC)

6.16. Digital Inputs/Outputs
PMX-4ET-SA module comes with 8 digital inputs and 8 digital outputs.
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6.16.1. Digital Inputs

The digital input status of all 8 available inputs can be read with the DI command.
Digital input values can also be referenced one bit at a time by using the DI[1-8]
commands. Note that the indexes are 1-based for the bit references. For
example, DI1 refers to bit 0, not bit 1. See Table 6-4 for details.

Bit Description C?)Irtr;vn\:las: d
0 Digital Input 1 DI1
1 Digital Input 2 DI2
2 Digital Input 3 DI3
3 Digital Input 4 Di4
4 Digital Input 5 DI5
5 Digital Input 6 DI6
6 Digital Input 7 DI7
7 Digital Input 8 DI8
Table 6-4

If a digital input is on, the corresponding bit of the DI command is 1. Otherwise,
the bit status is 0. The voltage level required to activate a digital input is
determined by the polarity setting. See section 6.18 for details.

ASCII DI | DI[1-8]

Standalone DI | DI[1-8]

6.16.2. Digital Outputs
The DO command can be used to set the output voltage of all available digital
outputs. The DO value must be within the range of 0-255.

Digital output values can also be referenced one bit at a time with the DO[1-8]
commands. Note that the indexes are 1-based for the bit references. For
example, DO1 refers to bit 0, not bit 1. See Table 6-5 for details.

Bit Description C?)Irtr-xlas: d
0 Digital Output 1 DO1

1 Digital Output 2 DO2

2 Digital Output 3 DO3

3 Digital Output 4 DO4

4 Digital Output 5 DO5

5 Digital Output 6 DO6

6 Digital Output 7 DO7

7 Digital Output 8 DO8

Table 6-5
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If a digital output is turned on, the corresponding bit of the DO command is 1.
Otherwise, the bit status is 0. The voltage level of the digital output when it is on
or off is determined by the polarity setting. See section 6.18 for details.

The initial state of the digital outputs can be defined by setting the DOBOOT
register to the desired initial digital output value. The DOBOOT value must be
within the range of 0-255. The value is stored to flash memory once the STORE
command is issued.

ASCII DO | DO[1-8] | DOBOOT

Standalone DO | DOJ[1-8] -

6.17. Sync Outputs

PMX-4ET-SA has a designated synchronization digital output for each axis. The
synchronization digital output is triggered when the encoder position value meets
the set condition. See the synchronization digital output for each axis below:

Axis Synchronization Output
DO1
DO2
DO3
DO4

Table 6-6

C N[ [X

While the synchronization feature is enabled for an axis, the corresponding digital
output cannot be manually controlled by user.

Use SYN[axis]O in ASCII mode or the SYNON[axis] in standalone mode to
enable the synchronization output feature for an axis.

Use SYN[axis]F in ASCII mode or the SYNOFF[axis] in standalone mode to
disable the synchronization output feature for an axis.

To set the synchronization feature, use the ASCIl command SYN[axis]P or the
standalone command SYNPOS[axis] to read and set the synchronization
position value for an axis. This will designate the encoder position that will be
used to trigger the synchronization output.

The synchronization condition, defined by the ASCIl command SYN[axis]C or
the standalone command SYNCFGJ[axis], is used to determine how the
previously defined synchronization position is used. Table 6-7 shows the
condition values that are available.
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Configuration Value Description
1 Trigger when the encoder position is
EQUAL to sync position.

2 Trigger when the encoder position is
LESS than the sync position

3 Trigger when the encoder position is
GREATER than sync position

Table 6-7

The pulse width of the synchronization output can be set using the ASCII
command SYN[axis]T or the standalone command SYNTIME[axis]. The pulse
width time is defined by milliseconds with a maximum length or 10ms. This
parameter is only used if the synchronization condition is set to 1. If this
parameter is set to 0, the output pulse will depend on how long the encoder value
is equal to the sync position.

The status of the synchronization output feature can be read using the ASCII
command SYN[axis]S or the standalone command SYNSTAT[axis]. Table 6-8
describes the possible return values of the synchronization status.

Return Value Description
0 Sync output is off
1 Waiting for the sync condition to occur
2 Sync condition has occurred
Table 6-8
ASCII SYN[axis]O | SYN[axis]F SYN[axis]P SYN[axis]C

Standalone | SYNON[axis] | SYNOFF[axis] | SYNPOS[axis] | SYNCFG[axis]

ASCII SYN[axis]T SYN[axis]S

Standalone | SYNTIME[axis] | SYNSTAT[axis]

6.18. Polarity

Using the PO[axis] command, the polarity of the following signals can be
configured.

Bit Description
0 Home
1 Alarm
2 Limit (X-axis limit input setting controls
limit switch polarity for all axes)
3 Pulse Direction

Table 6-9
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The polarity can also be set for the digital inputs and outputs. The DIP command
can be used to toggle the polarity of the digital inputs and the DOP can be used
to toggle the polarity of the digital outputs.

Similarly the EOP command can be used to set the polarity of the enable

outputs.

Standalone

ASCII PO[axis] | DIP | DOP | EOP

6.19. StepNLoop Closed Loop Control

PMX-4ET-SA features a closed-loop position verification algorithm called
StepNLoop (SNL). The algorithm requires the use of an incremental encoder.

SNL performs the following operations:

1) Position Verification: At the end of any targeted move, SNL will

perform a correction if the current error is greater than the tolerance

value.

2) Delta Monitoring: The delta value is the difference between the actual

and the target position. When delta exceeds the error range value, the
motor is stopped and the SNL Status goes into an error state. Delta

monitoring is performed during moves — including homing and jogging.
To read the delta value, use the DX[axis] command.

See Table 6-10 for a list of the SNL control parameters.

SNL Parameter

Description

Command

StepNLoop Ratio

Ratio between motor pulses and encoder counts.
This ratio will depend on the motor type, micro-

stepping, encoder resolution and decoding multiplier.

Value must be in the range [0.001, 999.999].

SLR[axis]

Tolerance

Maximum error between target and actual position
that is considered “In Position”. In this case, no

correction is performed. Units are in encoder counts.

SLT[axis]

Error Range

Maximum error between target and actual position
that is not considered a serious error. If the error
exceeds this value, the motor will stop immediately
and go into an error state.

SLE[axis]

Correction Attempt

Maximum number of correction tries that the
controller will attempt before stopping and going into
an error state.

SLA[axis]

Table 6-10

A convenient way to find the StepNLoop ratio is to set EX=0, PX=0 and move the
motor +1000 pulses. The ratio can be calculated by dividing 1000 by the
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resulting EX value. Note that the value must be positive. If it is not, then the
direction polarity must be adjusted. This test should be performed while
StepNLoop is disabled.

To enable/disable the SNL feature use the SL[axis] command. To read the SNL
status, use SLS[axis] command. See Table 6-11 for a list of the SLS[axis]

return values.

RO Description
Value

0 Idle

1 Moving

2 Correcting

3 Stopping

4 Aborting

5 Jogging

6 Homing

7 Z-Homing

8 Correction range error. To clear this
error, use CLRS or CLR command.

9 Correction attempt error. To clear this
error, use CLRS or CLR command.

10 Stall Error. DX value has exceeded the
correction range value. To clear this
error, use CLRS or CLR command.

11 Limit Error

12 N/A (i.e. SNL is not enabled)

13 Limit homing

Table 6-11

See Table 6-12 for SNL behavior within different scenarios.

SNL behavior

SNL behavior

el (motor is moving) (motor is idle)
& <=SLT Continue to monitor the DX[axis] In Position. No correction is
performed.
6>SLT " o
AND Continue to monitor the DX[axis] Out of Posﬂctffré.mf\e(éorrectlon IS
5 <SLE P '
B;NSI;' T Stall Error. Motor stops and Error Range Error. Motor stops
5> SLE signals an error. and signals an error.
Correction
Attempt > NA Max Attempt Error. Motor stops
SLA and signals an error.
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Key

[O]: Error between the target position and actual position
SLT: Tolerance range

SLE: Errorrange

SLA: Max correction attempt

Once SNL is enabled, position move commands are in term of encoder position.
For example, X1000 means to move the motor to encoder position 1000. This
applies to individual as well as interpolated moves.

Additionally, once SNL is enabled, the speed is in encoder speed. For example
HSPD=1000 when SNL is enabled means that the target high speed is 1000
encoder counts per second. This only applies to individual axis moves.

For linear interpolated move the speed during a linear interpolation move is
calculated as pulse/sec, NOT encoder counts/sec. The same will apply to the X
and Y axis while performing an arc/circular interpolated move.

ASCII DX[axis] | SL[axis] | SLS[axis] | SLR[axis] | STL[axis] | SLE[axis] | SLZ[axis]

Standalone | - SL[axis] | SLS[axis]

6.20 Timer Register

PMX-4ET-SA comes with a timer register. Once the timer register is set, it
begins to count down to 0. Read and write to the timer register using the TR
command. The units are in milliseconds.

ASCII TR

Standalone | TR

6.21. Communication Time-out Watchdog

PMX-4ET-SA allows for the user to trigger an alarm if a master has not
communicated with the device for a set period of time. When an alarm is
triggered, bit 11 of the MSTX parameter is turned on. The time-out value is set
by the TOC command. Units are in milliseconds. This feature is typically used in
standalone mode. Refer to section 9 for an example.

In order to disable this feature set TOC=0.

ASCII TOC

Standalone | TOC

6.22. Standalone Program Specification

Standalone programming allows the controller to execute a user defined program
that is stored in the internal memory of the PMX-4ET-SA. The standalone
program can be run independently of USB and serial communication or while
communication is active.
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Standalone programs can be written to the PMX-4ET-SA using the Windows GUI
described in section 7. Once a standalone program is written by the user, it is
then compiled and downloaded to the PMX-4ET-SA. Each line of written
standalone code creates 1-4 assembly lines of code after compilation

The PMX-4ET-SA can store and operate up to four separate standalone
programs simultaneously.

6.22.1. Standalone Program Specification
Memory size: 7,650 assembly lines.
Note: Each line of pre-compiled code equates to 1-4 lines of assembly lines.

6.22.2. Standalone Control

The PMX-4ET-SA supports the simultaneous execution of four standalone
programs. All programs can be controlled by the SR[0-3] command, where
Program 0 uses command SRO0, Program 1 uses command SR1, and so on. For
examples of multi-threading, please refer to section 9.2.7 and 9.2.8. The
following assignments can be used for the SR[0-3] command.

Value Description
0 Stop standalone program
1 Start standalone program
2 Pause standalone program
3 Continue standalone program

Table 6-13

6.22.3. Standalone Status

The SASTAT[0-3] command can be used to determine the current status of the
specified standalone program. Table 6-14 details the return values of this
command.

Value Description
0 Idle

1 Running

2 Paused

3 N/A

4 Errored

Table 6-14

The SPC[0-3] command can also be used to find the current assembled line that
the specified standalone program is executing. Note that the return value of the
SPC[0-3] command is referencing the assembly language line of code and does
not directly transfer to the pre-compiled user generated code. The return value
can range from [0-7649].
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6.22.4. Standalone Subroutines

The PMX-4ET-SA has the capabilities of using up to 32 separate subroutines.
Subroutines are typically used to perform functions that are repeated throughout
the operation of the standalone program. Note that subroutines can be shared by
both standalone programs.

Once a subroutine is written into the flash, they can be called via USB
communication using the GS command. Standalone programs can also jump to
subroutine using the GOSUB command. The subroutines are referenced by their
subroutine number [SUB 0 - SUB 31]. If a subroutine number is not defined, the
controller will return with an error.

6.22.5. Error Handling

Subroutine 31 is designated for error handling. If an error occurs during
standalone execution (i.e. limit error, StepNLoop error), the standalone program
will automatically jump to SUB 31. If SUB 31 is not defined, the program will
cease execution and go into error state.

If SUB 31 is defined by the user, the code within SUB 31 will be executed.
Typically the code within subroutine 31 will contain the standalone command
ECLEARX in order to clear the current error.

The return jump from subroutine 31 will be determined by the ASCII command
SAP. Write a "0" to this setting to have the standalone program jump back to the
last performed line. Write a "1" to this setting to have the standalone program
jump back to the first line of the program.

6.22.6. Standalone Variables

The PMX-4ET-SA has 100 32-bit signed standalone variables available for
general purpose use. They can be used to perform basic calculations and
support integer operations. The V[0-99] command can be used to access the
specified variables. The syntax for all available operations can be found below.
Note that these operations can only be performed in standalone programming.

Operator Description Example
+ Integer Addition V1=V2+V3
- Integer Subtraction V1=V2-V3
* Integer Multiplication V1=V2*V3
/ Integer Division (round down) V1=V2/V3
% Modulus V1=V2%5

>> Bit Shift Right V1=V2>>2
<< Bit Shift Left V1=V2<<2
& Bitwise AND V1=V2&7
| Bitwise OR V1=V2|8
~ Bitwise NOT V1=~V2
Table 6-15
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Variables V50 through V99 can be stored to flash memory using the STORE
command. Variables V0-V49 will be initialized to zero on power up.

6.22.7. Standalone Run on Boot-Up

Standalone can be configured to run on boot-up using the SLOAD command.
Once this command has been issued, the STORE command will be needed to
save the setting to flash memory. It will take effect on the following power cycle.
See description in Table 6-16 for the bit assignment of the SLOAD setting.

Bit Description

0 Standalone Program O
1 Standalone Program 1
2 Standalone Program 2
3 Standalone Program 3

Table 6-16

Standalone programs can also be configured to run on boot-up using the
Windows GUI. See section 7 for details.

SLOAD

ASCII SR[0-3] | SASTAT[0-3] | SPC[0-3] | GS[0-31] V[0-99]
Standalone SR[0-3] - - GOSUBJ[0-31] V[0-99]

6.23. Boot-up Sequence

PMX-4ET-SA initial boot up takes approximately 5 seconds from the moment that
power is supplied to the 2-pin connector.

6.23.1. Hard Reset Detection

After initial boot up, the PMX-4ET-SA will begin to look for a hard reset input
sequence. If the first input pattern is not detected within 5 seconds, boot-up will
skip to “Connection detection”.

However, if the first input pattern is detected within 5 seconds, AND the full reset
sequence is reached, the flash memory will be reset to factory defaults. Once
the flash is reset, a power cycle needs to be performed in order to communicate
via factory default settings.

6.23.2. Connection Detection

If the hard reset input sequence is not detected, the device begins to look for an
Ethernet connection. If an Ethernet connection is not detected within 7 seconds,
the controller automatically times out and goes to the Connection Time-out
State. On the other hand, if, a connection is detected within the 7 second time
frame, the controller will go to Full Connection State at the time of detection.
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Note: During connection detection, the term “Ethernet connection” does not
mean that a socket connection has been established. Instead, it means that the
device is connected to an enabled / active Ethernet network / PC.

- Connection Time-out State: The controller could not detect an
Ethernet connection in the allowable time frame. In this case, any
standalone program that is set to run on boot-up will begin execution.
Note that once this state is entered, it will no longer be possible to
communicate with the controller via Ethernet. To communicate via
Ethernet, a power cycle must be performed to restart the boot-up
sequence.

- Full Connection State: The controller found an Ethernet connection in
the allowable time frame. In this case, communication established by
opening a TCP/IP socket connection. Note that it is possible to close
and re-open the connection multiple times. Any stand-alone program
that is set to run on boot-up will also begin execution.

6.24. Hard Reset (Flash Memory)

PMX-4ET-SA comes with the ability to reset all the flash parameters to factory
default settings. This is especially useful if the user has forgotten the device IP.

Hard reset is done by triggering the DI1/D12/DI3/DI14/DI5 digital inputs in a
particular sequence on boot up (See Boot-up Sequence section). There are a
total of 7 steps that must be met in sequence. Each step has an input pattern
that must be met before moving on to the next step. See chart below:

Step D1 DI2 DI3 Di4 DI5
Condition
1 ON ON OFF OFF ON
2 OFF ON OFF OFF ON
3 ON ON OFF OFF ON
4 ON ON ON OFF ON
5 ON ON OFF OFF ON
6 ON ON OFF OFF OFF
7 ON ON OFF OFF ON

Table 6-17

- ON: signal is pulled to GND of opto-supply (regardless of polarity
setting)

- OFF: signal is not pulled to GND of opto-supply (regardless of polarity
setting)

- For each condition, only one signal needs to change state. This signal
is in bold
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At each step, the enable/disable state of the motor will toggle. This is a tool to
help signal to the user when to create the next step condition. See the chart
below for the motor enable status during a hard reset:

Step Pre-trigger LED | Post-trigger LED
Condition status status
1 ON OFF
2 OFF ON
3 ON OFF
4 OFF ON
5 ON OFF
6 OFF ON
7 ON OFF
Table 6-18

The controller will poll for the input pattern at each step for up to 10 sec. If the
condition is not reached within the allotted 10 sec, the controller will stop looking
for the hard reset sequence and continue its normal boot-up sequence (See
Boot-up Sequence section). The motor will start as disabled. However, once the
condition for a step is met, it will immediately start looking for the next sequence
(i.e. it is not necessary to wait the full 10 sec to trigger the next step).

If the PMX-4ET-SA successfully triggers steps 1-7 in sequence, the flash is reset
to factory default. At the end of the flash reset operation, the motor will stay
enabled. Once the flash is reset, a power cycle needs to be performed in order
to communicate via factory default settings.

6.25. Storing to Flash
The following items can be stored to flash by issuing the STORE command.

ASCIl Command Description
DIP Digital input polarity
DOBOOT DO configuration at boot-up
DOP Digital output polarity
EDEC Unique deceleration enable
EOBOOT EO configuration at boot-up
EOP Enable output polarity
Automatic I-move acceleration/deceleration
IACC
enable
IERR Ignore limit error enable
IP Device IP
POL[axis] Polarity settings
Jump return line select (Stand-alone error
SAP .
handling)
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SCVJaxis]

S-curve enable

SL[axis], SLR[axis],
SLE[axis], SLT[axis],

StepNLoop parameters

SLA[axis]
SLOAD Standalone program run on boot-up parameter
TOC Time-out counter reset value
V50-V99 Note that on boot-up, V0-V49 are reset to

value 0

Table 6-19

When a standalone program is downloaded, the program is immediately written

to flash memory.
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7. Software Overview

The PMX-4ET-SA has a Windows compatible software that allows Ethernet
communication. Standalone programming, along with all other available features
of the PMX-4ET-SA, will be accessible through the software. It can be
downloaded from the Nippon Pulse website.

To communicate over an Ethernet connection, make sure that the PMX-4ET-SA
is connected to one of the available ports on the PC.

Startup the PMX-4ET-SA GUI program and you will see the following screen in
Figure 7-1.

: P NPA_PMX-4ET-SA
Soft
N PA oltware

Yersion 135

Device P [192.168.1.250 | |
Socket Port: |'5IZIIZI1 Ethemet

Figure 7-1

USB communication can be established by clicking the USB button. All PMX-
4ET-SA connected to the PC will automatically be detected and displayed.

After a successful connection has been established, the screen below allows the

user to choose between two different program types. To use a particular
program, click on the corresponding button.

© rvxacton | RS

Program & Control

DXF Converter

Graphical Program |

Close

Figure 7-2
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7.1. Main Control Screen

The Main Control Screen provides accessibility to all the available functions on
the PMX-4ET-SA. All features can be tested and verified.

Status Program Control
Pasition Encoder Speed Motor Status  StepNLoop  Delta +L H L Am Slatusl??? Index |??';l %-Thread 9
%o [0 C o [o [0 QO >| W T .
I lo o lo o o o OOOO Run Stop P!Jlse Cont —
2o [0 [o o o o QOO0 e . 5
ex Togram INes >
uo o o o o o Q000 = -
MoveMode [772 TR [772 CLR | pufferStaus[722 80 B0 afo
Control Digital Input
e Ene || OOOO0000
High Speed [1000 % [ [1o00 O Digital Dutput
Low Speed [1000 v [ [ioo0 O 00000000
Accel imm z [_ I1DIII O Sync Dutput Status
Dacal [1000 U [ [roo0 @) ol —
= | Gu | D | = | @) 285] | vpog B
DAT | ABS | J0G- | J0Ge | H- | He | NC| | zpoy
e | )| d2 | @) | 2| ap i T o
L- L+ ZH- ZH+ z- Z+ RE | Product Info
5P Product ID; %X
m '} .‘ ]I A _I Version: V000
HL- HL+ | &rc/Circ| Buffer | RSTOP| ISTOP SEI Dev F:
On-The-Fly-Speed On-The-Fly-Position
Speed  Acc  SSPDM Position
X@ [o0  [000 [0 +] set | ® [1000 SP | Iﬁ g
Y oo [ioo0 [0 <] <SPOMI| v [ioe 5P | il .
z2C [ [0 [0+ se || Z[iwom 5P| [:I C
uC fiooo o o ] —2=l| y fp SP || New | View Clear Code Space [ |
=
Figure 7-3
7.1.1. Status
— Status
Fosition Encoder Speed Motor Status StepMLoop Delta +L H -L Alm
o o o [EE [ o OO0O0
Yoo o o [EE [ o OO0O0
Z o o o [EE [ o OO0O0
U o o o [EE [ o OO0O0
Mave Made [AB2 TR |0 CLR | BufferStetus [OFF  S: [0 E: [0 A [36
Figure 7-4

1.

Position (X,Y,Z,U) - displays the current pulse position counter. If
StepNLoop is enabled, this shows the real-time target position.
2. Encoder (X,Y,Z,U) - displays the current encoder position counter.
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3. Speed (X,Y,Z,U) - displays the current pulse speed output rate. If
StepNLoop is enabled, the speed is in encoder counts/sec, unless an
interpolation move is in process.

4. Motor Status (X,Y,Z,U axes) - the current motor status of the axis.
The following status can be shown.

» |dle — motor is not moving.

= Accel — motor is accelerating

= Const — motor is running in constant speed
= Decel — motor is decelerating

» +LimError — plus limit error

= —LimError — minus limit error

5. StepNLoop (X,Y,Z,U) - valid only when StepNLoop is enabled and
displays the current StepNLoop status

= NA — StepNLoop is disabled

IDLE — motor is not moving

MOVING - target move is in progress

JOGGING - jog move is in progress

HOMING — homing is in progress

Z-HOMING — homing using Z-index channel in progress

ERR-STALL — StepNLoop has stalled.

ERR-LIM — plus/minus limit error

6. Delta (X,)Y,Z,U) - valid only for StepNLoop. Displays the difference
between the target positions and the actual position.

7. Limit/Home/Alarm Input Status (X,Y,Z,U axes) - Indicators for the
limit, home, and alarm inputs.

8. Move Mode - displays the current move mode for positional moves.

= ABS — absolute move
» INC — incremental move

9. TR - displays the timer register status (counts down)

10.CLR - Clears any limit, alarm, or StepNLoop error

11.Buffer Status - displays whether buffer mode is ON or OFF

12.S - valid only for buffer mode. Displays the current index of the buffer.
Note that the buffer is a 36 position ring buffer.

13.E - valid only for buffer mode. This is the current end of the buffer.
Note that the buffer is a 36 position ring buffer.

14.A - valid only for buffer mode. Provides the available empty positions
of the buffer.
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7.1.2. Control

Control

Target Enable
High Speed [10000 % [ [ro00 @
Low Speed  [1000 v I [rooo @
Accel 300 Z [~ [rooo (O
Decel 300 u I~ [1ooo @
- my | A | D | qm | | | AES
DAT | ABS | JOG- | JOG+ | H- He | INC |
RP
hi= o) (= a) (= o)
L- L+ 7H- | ZH- z- 2. | FE |
=P
a | ap | @ | [ | A N
H- | HLr | Arccir| Bufter | RSTOP| 1STOP | =E |
Figure 7-5

1. High/Low Speed, Accel, and Decel - use these to set the speed of a
move command. To give each axis individual speed parameters, enter
HSJaxis], LS[axis], and ACCJ[axis] commands via the command
terminal.

2. XIYIZIU Check Boxes - A move performs by one of the move buttons
will apply to the selected axis.

3. Target (X,Y,Z,U) - positional moves will use this value as the target
position.

4. Enable (X,Y,Z,U) — motor power is turned on or off by clicking on these
circles.

5. ABS - Set absolute move mode

6. INC - Set incremental move mode

7. RP - Reset pulse counter for the specified axis. Not allowed if
StepNLoop is enabled.

8. RE - Reset encoder counter for the specified axis.

9. SP - Set pulse counter for the specified axis. This will use the value in
the Target position field.

10.SE - Set encoder counter for the specified axis. This will use the value
in the Target position field.

11.ISTOP - the motion is immediately stopped without deceleration.

12.RSTOP - the motion is stopped with deceleration.

13.2+/Z- - Home the axis using only the encoder index channel.

14.H+/H- - Home the axis at high speed using only the home input.

15.ZH+/ZH- - Home the axis using the home input and encoder index
channel.

16.HL+/HL- -Home the axis at high speed and low speed using only the
home sensor.
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17.L+/L- - Home the axis using only the limit sensor.

18.JOG+/JOG- - Move the axis indefinitely in the positive or negative
direction.

19.ABS - Perform absolute move. If more than one axis is selected, an
interpolated move will result.

20.DAT - Return to 0 position. If more than one axis is selected, an
interpolated move will result.

21.Buffer move Tool — Clicking on this button will provide the user with
an interface to load buffer move commands to the PMX-4ET-SA.

=a Buffered [ Move li—iJ
Buffered Move Control
11000:100:100:400 -
12000:100:100:500 D
13000:100:100:600
14000:100:100:700 Open

15000:100:100:800
16000:100:100:700

17000:100:100:600
18000:100:100:500 —— f
19000:100:100:100

Save

]

- New
b [ BufferEnable | | Accelerason +————— g
Load
c Move D . Close
Amay i START | ABORT
| | —
d e
Figure 7-6

a. Buffer Array List — Enter the desired list of buffer commands
here. Once the list is loaded, if the number of commands is
greater than 36 (max buffer size), the program will automatically
send the remaining commands to the PMX-4ET-SA as spaces
clears up in the buffer.

b. Buffer enable — Enable/Disable buffer move mode

c. Load Move Array — Once the buffer array list is created, click
here to load the array list to the program.

d. Start — Once the array has been loaded, click here to begin
sending the buffered commands to the PMX-4ET-SA. Note that
after the “START” button is clicked, the buffer commands will
not begin to be sent to the PMX-4ET-SA until the Buffer | Move
window is closed.
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e. Abort — Stop sending buffer commands to the PMX-4ET-SA.
Also disables buffer move mode.

f. Open/Save/New — Allows users to save/open or create new
buffer array lists
g. | Accel — Enable/Disable buffered | move acceleration.

22.Arc/Circle Tool — Clicking on this button will provide the user with an
interface to perform Arc/Circle XY moves. This will bring up the
window shown in Figure 7-7.

= Arc / Circle

.

===

Arc Parameters

Circle Parameter

s

Arc Center [%,Y) Circle Center [%,Y)
(o [0 ) “j (o o ) O
gbral-u te: "2 |:EEEE Perform Arc Mave Direction ’W—Ll Perform
Ll Move Circle Move

Mowe Direction | Cw -

Figure 7-7

Note that after an arc or circle move is started, the position/speed values of the
main control window will not begin to update until the above window is closed.

7.1.3. On-The-Fly-Speed Control

PON =

oo

PMX-4ET-SA Manual

On-The-Fly-Speed

Speed ACC SSP0OM
X (@
® oo fioon oo ~]
YO jioon fooo o +| SSPDOM
2 ¢ oo oo fo | o
UC frooo [ioon fo «] Speed
Figure 7-8

Select X/Y/Z/U axis.

Speed - configure the destination speed of the axis.

Acc - set the acceleration used during an on-the-fly speed change.
SSPDM - select the SSPD mode for the axis. See section 6.3 for
details.

Set SSPDM - set the SSPDM displayed in the dropdown menu.
Set Speed - perform an on-the-speed change. Make sure that the
SSPDM mode has been set before issuing the on-the-fly speed
operation.
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7.1.4. On-The-Fly-Position Control

On-The-Fly-Position
Position

# oo SF
Y 1000 sp
Z 1ono sP
U ooo SF
Figure 7-9

1. Position - set the new target position for the specified axis.
2. SP - Perform and on-the-fly position change. Only valid during single
axis position moves.

7.1.5. Sync Outputs

Sync Output Status

<001 [oFF
voo2 [orr
zoo3) [orf
ueod [GFF

Figure 7-10

1. Sync output status (X,Y,Z,U) - displays the current sync output
status.
= OFF
= WAITING
» TRIGGERED

7.1.6. Digital Input/Output

Digital Input

0000000

Digital Output

COOOOOOO

Figure 7-11
1. Digital Input - displays the current status of DI1-DI8

2. Digital Outputs - displays the current status of DO1-DO8. To turn
on/off a digital output, click on the corresponding circle.
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7.1.7. Program File Control

Open Save
Mew Wigw
Figure 7-12

Open — Open standalone program

Save — Save standalone program

New — Clear the standalone program editor
View — View the compiled program

rObM=

7.1.8. Standalone Program Editor

Text Program Lines ﬂ

Clear Code Space |

Figure 7-13

1. Text Program — Text box for writing and editing a standalone program.
2. Clear Code Space — Clear the code space on the PMX-4ET-SA.
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7.1.9. Standalone Program Control

Program Control

Status||,:||e Index ||:| “-Thread
> H 0 P>

Run Stop FPauze Cont

Figure 7-14

Run - run the standalone program (PRG 0)
Stop — stop the standalone program (PRG 0)
Pause — pause the standalone program (PRG 0)
Cont — continue the paused standalone program (PRG 0)
XThread — open the Standalone Program Control. Will allow for control
of all 4 standalone programs.
Index — the current line of low-level code that is being executed.
Status — the current status of the standalone program (PRG 0)
» |dle — Program is not running.
= Running — Program is running.
= Paused — Program is paused.
= Error — Program is in an error state.

AR

N

7.1.10. Standalone Program Compile/Download/Upload

c
oL
o
@
o

Figure 7-15
1. Compile — Compile the standalone program
2. Download — Download the compiled program
3. Upload — Upload the standalone program from the controller

7.1.11. Setup
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=a Setup Parameters

S ——

Polarity Settings Bootup Parameters

Hm Alm Scv Dir EOP Auto Run D[_ DOBOOT
X II.:I.IE:' AutoRun 1] o
; DIP AutoRun 2[ EOBOOT
u SAEn Auto Run 3[ |[|
StepNLoop Parameters

Factor Tolerance Max Attempt  Error Range Erj:a!n_le

X o 0 [0 0 |
Y o 0 [0 0 L
< o 0 I 0
U o |0 [i |0

Sync Output Misc

r

r
Conditional Sync Pos Pulse Enable IERR _
= ~| o 0 ms po1[ || ACC

EDEC

[= ~| 0 0 ms po2[

Comm
- ~] o 0 ms DO3[ || |paddess
l

= _v_l 0 0 ms DO4 [

7 o]

LI

Upload

ks

Down

Sync Dutput
parameters are D
not stored to

flash Open

Save

Figure 7-16

1. Polarity Settings

a.

b.

o

~o o

(o]

Home/Alarm/Dir/Enc (X,Y,Z,U) - set the home, alarm, pulse
direction, and encoder direction polarity.

S-crv (X,Y,Z,U) - set s-curve enable/disable for each axes.
Limit - set the limit polarity. Note that the limit polarity is fixed
either high/low for all axes.

DOP - set the digital output polarity

DIP - set the digital input polarity

EOP - set the enable output polarity

SA Err - set the return jump line for standalone error handling

2. StepNLoop Parameters - set the StepNLoop parameters for all axis.
See section 6.19 for details.
3. Communication

a.

Device Name - set device name: [4ETO0-4ET99]

4. Bootup Parameters

a.

Auto Run N - start the selected standalone program on bootup.

b. DOBOOT/EOBOOT - set the digital and enable output

configuration status on boot-up.
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6.

Miscellaneous Settings
a. IERR - enable/disable the ignore limit/alarm error feature
b. IACC - enable/disable | move acceleration (used with buffered |
commands)
c. EDEC - enable/disable unique deceleration.
Sync Output Parameters - set the sync output parameters for all axis.
See section 6.17 for details.

7. Open/Save parameters to file.
8.

Upload/Download parameters to and from flash memory.

7.1.12. Terminal

Terminal

#a Terminal l&J

[
Cmd: |

Figure 7-17

. Response Box — Displays sent command as well as corresponding

response
Device Name — Device name of the PMX-4ET-SA. In USB
communication mode, the field is fixed.

Command line — ASCIl command line

Save - Save the current contents of the Response Box to file
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7.1.13. Variable Status

\'4

Wariables

Vari
~ Volatile Variables - Non-Volatile Variables :
vo o  wsfo | |wefo  wvms[o
vi o vasfo v51 [0 v76 [0
v2 o vzl | |we2fo  wvmlo
vifo  valo V53 [0 v78 [0
va o wvaslo | |wvsfo  wvm[o
vs [0 vao [0 85 [0 vao [0
vfo  wvafpo  ||vefo = wveifo
vi o wvafo V57 [0 vez [0
ve [0 va3 [o vsg [0 ves [0
va o wvafo | |vsafo  weafo
v10 [0 v35 [0 ve0 [0 ves [0
vi [o v36 [0 ve1 [0 ves [0
v12 [0 Va7 [0 V62 [0 vez [0
viafo vaso V63 [0 ves[o
vi4 [0 va9 o ves[o wveafo
wisfo vl | |wvesfo  wvefo
V16 [0 va1 [0 V66 [0 varfo
V17 [0 va2 [0 vE7 [0 vaz [0
v18 [0 va3 [0 vea [0 va3 [0
visfo vaafo || wves[oc  waafg
vao |0 V45 |0 V70 |0 V95 |0
vafo w0 ||vafo  wvefo
v2lo wvarfo v72 [0 ve7 [0
v23 [0 vag [0 v73 [0 v38 [0

L vaafo vaafo v74 [0 vas [0

e !
— -— —— i
Figure 7-18

1. Volatile Variables — status of volatile variable V0-V49
2. Non-volatile Variables — status of non-volatile variable V50-V99
3. Command line — set variables using V[0-99]=[value] syntax
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7.2. DXF Converter

The DXF Converter allows a 2D DXF file to be converted to a standard A-Script
standalone program. The program can be downloaded to the PMX-4ET-SA to

allow for easy development.

= DXF Converter . g
X |51381 Y [9gies Lines
|
. =}
Pistion’ ) Sgssll ) Biske L H) k) Ena )| || s FRe Eontel
xi__F 0000 | | @ H
Y |o 777 |77 O O Q O New Open Save ‘
- Digital Input DXF Action Program Control
QOOOQOOOO || rummmsun ||| o T wifrr
o AL AR
Load C t
O0000000 DF File OFT:I Run Stop Pause Cont
|
Control |
@ 4| o = |
1R .
HOME X| HOMEY ABORT
Compile Download Upload Wi
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7.2.1. DXF Viewer

® |seses Y |9.9759

Figure 7-20

The DXF Viewer will display the last loaded DXF file. The "Load DXF File" button
can be used to load a 2D file.

7.2.2. Status
Position Speed Statuz +L H L Ena
» [eB83ss |0 lldle OXOXON |
v [24102 i idie SEOEeN |
I IR R S—
1 2 3 T 5
Figure 7-21 4

1. Current inch/mm position (X,Y axes).
2. Current speed (X,Y axes).
3. Motor status (X,Y axes)
= |dle — motor is not moving.
= Accel — motor is accelerating
= Const — motor is running in constant speed
= Decel — motor is decelerating
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= +LimError — plus limit error
= —LimError — minus limit error
4. +Limit, -Limit, Home status
5. Enable status (X,Y axes). To enable/disable the axis, click on
the corresponding circle

7.2.3. Control
Control
@ | = |
HOME = HOME ABORT
Figure 7-22

1. Home X - homes the X axis in the negative direction using only

the home input.
2. Home Y - homes the Y axis in the negative direction using only

the home input.
3. Abort - immediately stops all movement

7.2.4. DXF Action
[i=F Action

Parameter Setup

Load | |{Corvert
Di<F File| [} File i
Figure 7-23

1. Parameter Setup — allows the user to setup the scaling of the
DXF conversion. Once the button is clicked, the following

screen appears:
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|

= Setup
Length/Pulse Factor
Lenath Pulses
e
MaxStiokeLength [ mm
Speed
HighSpeed [5pn0 Acc (300

Low Speed |1[|[|

Pen Down Routine
DO1=0

Pen Up Routine
DO1=1

-

-

Save & Close

Cancel

)

e.

f.

Figure 7-24

Length/Pulse — Select relationship between number of
pulses and length of movement in terms of inch or
millimeter.

Max Stroke Length — The largest allowable stroke
length. This will affect the scaling of the DXF viewer box

HS/LS/ACC - High Speed, Low Speed and Acceleration
settings

Pen Up Routine — The routine when the XY axis is not in
position

Pen Down Routine — The routine when the XY axis is in
position

Save & Close parameters and exit setup

2. Load DXF File — browse your PC for a 2D DXF file to load into
the DXF Viewer

3.

Convert File — Convert the loaded DXF file into PMX-4ET-SA

compatible motion commands. The result will be loaded into the
Motion Conversion Program box. The conversion scaling and
speed will depend on the parameters set in the Parameter setup

box.
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7.2.5. Motion Conversion Program

xxxxxxx GET GPEE[ s
HSPD=10000
L5PD=100

ACC=100

GOSUB 1 *Pen Up
HO0 =G to start position
H2E164734325

GOSUB 2 *Pen Down
$27023741834

207 48445971
+415039v'33402
1875832822
H2E164Y' 34325

GOSUB 1 **=Pen Up
+21330v39926
GOSUB 2 ***Pen Down
K123 IT26
GOSUB 1 *=*Pen Up
w20360 29573
GOSUBE 2 **Pen Down
20745719105
GOSUB 1 *Pen Up
#21522v283939
GOSUB 2 ***Pen Down
<21612v20038

Figure 7-25

View DXF file code once it is converted to A-Script standalone programming
language. To populate this box, first select a DXF file by clicking on “Load DXF
File”, secondly click “Convert File”.

This text box can be edited and compiled to customize your motion program

7.2.6. DXF Converter — Important Notes
Creating a compatible DXF file:

PMX-4ET-SA Manual

Margins: Many times a DXF file may have extra text or margins
describing the project. These should be removed. The only elements in
the DXF file should be the picture that is desired to be drawn.

Radius Size: PMX-4ET-SA does not allow a radius larger than
134216773 pulses on arc or circular moves. To keep your radius
moves smaller than 134,216,773, decrease the Length/Pulse Factor.
Picture positioning: A DXF file cannot contain any or part of an
image that is not in quadrant | (i.e. all x,y positions of the DXF need to
be positive). See figure below:

Il I
NO OK
¥
NO NO
1] v
Figure 7-26
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Scaling the DXF Viewer Box:
When loading a DXF file, the picture may seem too small. See below for an
example.

% 483302 Y [98.4897

Figure 7-27

In this case, the window is zoomed out too much. To zoom in, increase the Max
Stroke Length parameter.

In the case where you do not see any picture or the picture is cut off, the window
is zoomed in too much. See below for an example.

Figure 7-28
To zoom out, decrease the Max Stroke Length parameter.

When creating a DXF file, the scaling is maintained when you load it into the DXF
converter.
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8. ASCII Language Specification
Important Note: All the commands described in this section are interactive

ASCIl commands and are not analogous to standalone commands. Refer to
section 9 for details regarding standalone commands.

PMX-4ET-SA ASCII protocol is case sensitive. All commands should be in upper
case letters. The [axis] value in the relevant commands below can be "X", "Y",

IIZ"’ or "Ull-

An invalid command is returned with a “?”. Always check for the proper reply
when a command is sent.

The commands detailed in Table 8-1 are valid over Ethernet communication.

8.1. ASCIl Command Set

Command Description Return
ABORT Immediately stops all axis if in motion. Abort turns off OK

the buffered move.
ABORT]/axis] Immediately stops the individual axis if in motion. Abort | OK

turns off the buffered move.
ABS Set the move mode to absolute mode. OK
ACC Return the current global acceleration in milliseconds. milliseconds
ACC=[value] Set global acceleration in milliseconds. OK
ACClaxis] Return current individual acceleration in milliseconds. milliseconds
ACClaxis]=[value] Set individual acceleration in milliseconds. OK
ARCP[X]:[Y]:[0] XY Arc interpolation move (CW direction). OK
ARCNIX]:[Y]:[0] XY Arc interpolation move (CCW direction). OK
BF Disable buffered mode. OK
BO Enable buffer mode. OK
CIRPI[X]:[Y] XY Circular interpolation move (CW direction). OK
CIRN[X]:[Y] XY Circular interpolation move (CCW direction). OK
CLRJ[axis] Clear the axis limit, alarm, or StepNLoop error status OK

bit.
DEC Return the current global deceleration in milliseconds. milliseconds
DEC=[Value] Set the global deceleration value in milliseconds. OK
DECJaxis] Return current individual deceleration in milliseconds. milliseconds
DECJaxis]=[value] Set the individual deceleration value in milliseconds. OK

DI

Return the status of the digital inputs.

Refer to Table 6-4

DI[1-8] Return the bit status of general purpose digital input. [0,1]

DIP Return the digital input polarity. [0,1]
DIP=[0,1] Set the digital input polarity. OK

DO Return the status of the digital outputs. Refer to Table 6-5
DO=[value] Set the digital outputs. Refer to Table 6-5. OK

DO[1-8] Return status of individual digital output. [0,1]
DO[1-8]=[value] Set the individual digital output. Refer to Table 6-5. OK

DOBOOT Return the DO configuration at boot-up. [0-255]
DOBOOT=[value] Set the DO configuration at boot-up. OK

DOP Return the digital output polarity. [0,1]
DOP=[0,1] Set the digital output polarity. OK

DX[axis] Return the StepNLoop delta value of axis. 28-bit number
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EDEC

Return the enable unique deceleration status.

[0,1]

EDEC=[0,1] Set the enabled unique deceleration status. OK

EO Returns the enable output status. Refer to Table 6-2
EO=[value] Set the enable outputs. OK

EO[1-4] Return the individual enable output status. [0,1]
EO[1-4]=[value] Set the individual enable output. OK

EOBOOT Return the EO configuration at boot-up. Refer to Table 6-2

EOBOOT=[value]

Set the El configuration at boot-up.

OK

EOP

Return the enable output polarity.

[0,1]

EOP=[0,1] Set the enable output polarity. OK

E[axis] Return the encoder value of the axis. 28-bit number
E[axis]=[value] Set the encoder value of the axis. OK

GSJ[0-31] Call a subroutine that has been previously stored to OK

flash memory.

HS Return the global high speed setting. [1-6,000,000]PPS
HS=[value] Set the global high speed. OK

HS[axis] Return the individual high speed setting. [1-6,000,000]PPS

HS[axis]=[value]

Sets individual high speed.

OK

H[axis][+/-][mode] Homes the motor in plus [+] or minus [-] direction using | OK
the specified homing mode.
I[X axis]: XYZ interpolated move. Target move values are OK
[Y axis]: separated by ’ character. Last value is the constant
[Z axis]: speed that will be used in the move. Buffer mode must
[speed] be enabled.
IACC Return the automatic acceleration setting during [0,1]
buffered interpolated move status.
IACC=[0,1] Set the automatic acceleration setting during buffer OK
interpolated move status.
IERR Return the ignore limit/alarm error status. [0,1]
IERR=[0,1] Set the ignore limit/alarm error status. OK
INC Set the incremental move mode. OK
IP Returns the device IP. Refer to section 5.2
IP=[value] Sets the device IP. OK
Jlaxis][+/-] Jogs the axis in plus [+] or minus [-] direction. OK
LS Return the global low speed setting. [1-6,000,000]
LS=[value] Set the global low speed. OK
LS[axis] Return the individual low speed setting. [1-6,000,000]
LS[axis]=[value] Set the individual low speed. OK

MST Returns all motor status, buffer move status, and move | Refer to Table 6-3
mode status for all axis.
PE Returns current encoder counter values of all axis. [X Enc Position]:
[Y Enc Position]:
[Z Enc Position]:
[U Enc Position]
POJaxis] Return the current polarity setting. Refer to Table 6-9

POlaxis]=[value]

Set the polarity setting. Refer to Table 6-9.

OK

PP

Returns current pulse counter values of all axis.

[X Pulse Position]:
[Y Pulse Position]:
[Z Pulse Position]:
[U Pulse Position]
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PS Returns current pulse speed values of all axis. [X Speed]:
[Y Speed]:
[Z Speed]:
[U Speed]
Plaxis] Return the position value of the individual axis. 28-bit number
Plaxis]=[value] Set the position value of the individual axis. OK
SA[0-7649] Return the standalone line.
SA[0-7649]=[value] Set the standalone line. OK
SAP Return the standalone error handling return setting. [0,1]
SAP=[0,1] Set the standalone error handling return setting. OK
SASTAT Return the standalone program status. Refer to Table [0-4]
6-14.
SCV[axis] Returns the s-curve acceleration/deceleration setting. [0,1]
SCVX=[0,1] Returns the s-curve acceleration/deceleration setting. OK
SLA[axis] Return the StepNLoop maximum attempt value. 32-bit number
SLA[axis]=[value] Set the StepNLoop maximum attempt value. OK
SLE[axis] Return the StepNLoop error range value. 32-bit number
SLE[axis]=[value] Set the StepNLoop error range value. OK
SLR[axis] Return the StepNLoop ratio of axis (PPR / CPR). [0.001-999.999]
SLR[axis]=[value] Set the StepNLoop ratio of axis (PPR / CPR). OK
SLS[axis] Return the StepNLoop status. Refer to Table 6-11. [0-12]
SLT[axis] Return the StepNLoop tolerance. 32-bit number
SLT[axis]=[value] Set the StepNLoop tolerance of axis. OK
SL[axis] Return the StepNLoop enable of axis. [0,1]
SL[axis]=[value] Set the StepNLoop enable of axis. OK
SLOAD Returns the standalone program run on boot [0-15]
parameter. Refer to Table 6-16.
SLOAD-=[value] Set the standalone program run on boot parameter. OK
Refer to Table 6-16.
SR[0-3]=[value] Control the standalone program. Refer to Table 6-13. OK
SPCJ[0-3] Returns the program counter for the specified [0-7649]
standalone program.
SSPDJaxis]=[value] Perform on-the-fly speed change to the specified OK
speed.
SSPDM]Jaxis] Return the on-the-fly speed change mode. Refer to [0-7]
Table A-1.
SSPDM[axis]=[value] | Set on-the-fly speed change mode. Refer to Table A-1. | OK
STOP Performs ramp down to stop for all axis if in motion. OK
STOP[axis] Performs ramp down to stop for individual axis. OK
STORE Store settings to flash. Refer to Table 6-19. OK
SYNJaxis]C Return the sync output configuration. Refer to Table 6- | [1-3]
7.
SYNJaxis]C=[1-3] Set the sync output configuration. Refer to Table 6-7. OK
SYN[axis]F Turn sync output feature OFF. OK
SYNJaxis]O Turn sync output feature ON. OK
SYN[axis]P Return the sync trigger position. 28-bit number
SYNJaxis]P=[value] Set the sync trigger position. 28-bit number
SYN[axis]T Return the sync output pulse width time (ms). Only [0-10]

applicable if sync output configuration is set to 1.

SYNJaxis]T=[value] Set the sync output pulse width time (ms). Only OK
applicable if sync output configuration is set to 1.
T[axis][value] Perform on-the-fly target position change. OK
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TOC Returns the communication time-out parameter in milliseconds
milliseconds.

TOC=[value] Set the communication time-out parameter in OK
milliseconds.

TR Return the timer register value in milliseconds. milliseconds

TR=[value] Set the timer register value in milliseconds. OK

V[0-99] Return the standalone variable value. 32-bit number

V[0-99]=[value] Set the standalone variable value. OK

VER Return the controller firmware version V[#]

X[target X] Perform an individual/interpolated move OK

Y[target Y]

Z[target Z]

U[target U]

8.2. Error Codes

Table 8-1

If an ASCIl command cannot be processed by the PMX-4ET-SA, the controller
will reply with an error code. See below for possible error responses:

Error Code Description
?[Command] The ASCII command is not understood by the PMX-4ET-SA
?PULSING A move or position change command is sent while the PMX-4ET-SA is
outputting pulses.
2LIMIT A move command is sent while the axis has a limit error.
?ALARM A move command is sent while the alarm is on.
?StatError A move command is issued while the controller is in error state.

?Index out of Range

The index for the command sent to the controller is not valid.

?Sub not Initialized

Call to a subroutine using the GS command is not valid because the
specified subroutine has not been defined.

?Timer Running

An attempt to set the timer register while it is running has been made.

?In incremental mode

A circle or arc interpolation move has been issue while the PMX-4ET-
SA is in incremental mode.

?BUFFER FULL An attempt to add a move to a full buffer has been made.
?BUFON Buffer is on.
?BUFOFF Buffer is off.

?SSPD mode not
initialized

An on-the-fly speed change was issued without initialized the SSPDM
parameter.

?Bad SSPD
Command

An on-the-fly speed change was issued with an invalid speed.

?Speed out of range

An on-the-fly speed change was issued with a speed outside of the
allowable window defined by the SSPDM parameter.

?S-CURVE ON

An on-the-fly speed change was issued while s-curve acceleration is
enabled.
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9. Standalone Language Specification
Important Note: All the commands described in this section are standalone
language commands and are not analogous to ASCII commands..

9.1. Standalone Command Set

Command R/W | Description Example
; - Comment notation. Comments out any ;This is a comment
text following ; in the same line.
ABORT W Immediately stop all motion for all axis. ABORT
ABORT]Jaxis] w Immediately stop all motion for a single ABORTX
axis ABORTZ
ABS w Set the move mode to absolute mode. ABS
X1000 ;move to position 1000
ACC R/W | Set/get the global acceleration setting. ACC=500
Unit is in milliseconds. ACC=V1
ACClJaxis] R/W | Set/get the individual acceleration setting. | ACCX=500
Unit is in milliseconds. ACCY=V1
ARCPIX]:[Y]:[6] w Perform ARC move in CW direction using | ;move CW to angle 90 degrees
the X and Y axis. ARCP1000:0:90000
ARCNIX]:[Y]:[O] w Perform ARC move in CCW direction ;move CCW to angle 90 degrees
using the X and Y axis. [X] and [Y] ARCN1000:0:90000
represent the arc center.
BUFOFF w Turn the buffer move mode setting off. BUFOFF
BUFON w Turn the buffer move mode setting on. BUFON
CIRPIX]:[Y] w Perform circle move in CW direction using | ;Perform CW circle around (0,0)
the X and Y axis. [X] and [Y] represent the | CIRPO0:0
circle center.
CIRN[X]:[Y] w Perform circle move in CCW direction ; Perform CCW circle around
using the X and Y axis. [X] and [Y] (0,0)
represent the circle center. CIRNO:0
DEC R/W | Set/get the global deceleration setting. DEC=500
Unit is in milliseconds. DEC=V1
DEC]Jaxis] R/W | Set/get the individual deceleration setting. | DECX=500
Unit is in milliseconds. DECY=V1
DELAY W Set a delay in milliseconds. Assigned DELAY=1000 ;1 second
value is a 32-bit unsigned integer or a DELAY=V1 ;assign to variable
variable.
DI R Return status of digital inputs. See Table IF DI=0
6-4 for bitwise assignment. DO=1 ;Turn on DO1
ENDIF
V2=DI
DI[1-8] R Get individual bit status of digital inputs. IF DI1=0
Will return [0,1]. See Table 6-4 for bitwise DO=1 ;Turn on DO1
assignment. ENDIF
V3=DI1
DO R/W | Set/get digital output status. See Table 6- | DO=2 ;Turn on DO2
5 for bitwise assignment.
DO[1-8] R/W | Set/get individual bit status of digital DO2=1 ;Turn on DO2
outputs. Range for the bit assigned digital
outputs is [0,1].
ECLEARJaxis] W Clear any motor status errors. ECLEARX
EO R/W | Set/get the enable output status. Refer to | EO=3 ;Enable the X and Y motor

Table 6-2.
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EO[1-4] R/W | Set/get individual bit status of the enable EO3=1 ;Enable the Z motor
outputs.
E[axis] R/W | Set/get the current encoder position. EX=1000 ;Set to X enc to 1000

V1=EU ;Read current U encoder

GOSUB [0-31] -

Call a subroutine that has been previously
stored to flash memory.

GOSUB 0
END

HLHOME[axis][+/-] | W

Home the motor using the home input at
low and high speeds in the specified
direction. See section 6.13.5 for details.

HLHOMEX+ ;positive X home

WAITX ;wait for X home move

HOME[axis][+/-] w Home the motor using the home input at HOMEX- ;negative X home
high speed in specified direction. See WAITX ;wait for X home move
section 6.13.1 for details.

HSPD R/W | Set/get the global high speed setting. Unit | HSPD=1000
is in pulses/second. HSPD=V1

HSPD[axis] R/W | Set/get the individual high speed setting. HSPDY=1000
Unit is in pulses/second. HSPDZ=V1

IF - Perform a standard IF/ELSEIF/ELSE IF DI1=0

ELSEIF conditional. Any command with read DO=1 ;Turn on DO1

ELSE ability can be used in a conditional. ELSEIF DI2=0

ENDIF DO=2; Turn on DO2
ENDIF should be used to close off an IF ELSE
statement. DO=0; Turn off DO

ENDIF
Conditions [=, >, <, >=, <=, |=] are
available
INC w Set the move mode to incremental mode. | INC
X1000 ;increment by 1000
JOG[axis][+/-] W Move the motor indefinitely in the JOGX+

specified direction.

LHOME[axis][+/-] | W

Home the motor using the limit inputs in
the specified directions. See section
6.13.2 for details.

LHOMEX+ ;positive home
WAITX

LSPD R/W | Set/get the global low speed setting. Unit LSPD=100
is in pulses/second. LSPD=V3
LSPD[axis] R/W | Set/get the individual low speed setting. LSPDX=100
Unit is in pulses/second. LSPDY=V1
MSTI[axis] R Get the current motor status of the motor
of an axis. See Table 6-3 for motor status
assignment.
PRG [0-3] - Used to define the beginning and end of a | PRG 0
END main program. Four standalone programs | ;main program
are available END
PSX R Get the current motor speed. V2=PSX ;Set V2 to speed
Plaxis] R/W | Set/get the current motor position. PX=1000 ;Set to X pos to 1000
V1=PY ;Read current Y position
SCV[axis] R/W | Set/get the s-curve enable setting. SCVX=1 ;enable X s-curve
V1=SCVY ;read Y s-curve
SLS[axis] R Get the current StepNLoop status. See V3=SLSX ;Set to status
Table 6-11 for details.
SL[axis] W Enable/disable StepNLoop closed loop SLX=1 ;Enable StepNLoop
mode. SLX=0 ;Disable StepNLoop
SR[0-3] W Set the standalone control for the SR0=0 ;Turn off program 0

specified program. See Table 6-13.
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SSPDM[axis] w Set the SSPD mode. Must be done before | SSPDMX=1 ;Set SSPD mode
move command. See Table A-1 for SSPDMX=V2
details. JOGX+ ;Jog the motor
SSPDJaxis] w Perform an on-the-fly speed change. JOGX+ ;Jog the motor
SSPDM[mode] must be set first. DELAY=1000 ;Wait 1 second
SSPDX=1000 ;Change speed
SSPDX=V1
STOP w Stop all motion using a decelerated stop.
STOP[axis] W Stop motion using a decelerated stop for STOPX
an individual axis. STOPY
STORE w Store settings to flash. STORE
SUB [0-31] - Defines the beginning of a subroutine. SUB 1
ENDSUB ENDSUB should be used to define the DO=4
end of the subroutine. ENDSUB
SYNCFGJaxis] W Set the sync output configuration. See SYNCFGX=2 ;Equal to setting
Table 6-7 for details.
SYNOFF[axis] w Disable the sync output configuration. SYNOFFX ;Turn off sync
SYNONJ[axis] w Enable the sync output configuration. SYNONX ;Turn on sync
SYNPOSJaxis] w Set the sync output reference position. SYNPOSX=1000 ;Set position
SYNPOSX=V1 ;Set position
SYNSTATIaxis] R Get the current sync output status. See V1=SYNSTATX ;Get status
Table 6-8 for details.
SYNTIME[axis] w Set the sync output pulse width time in SYNTIMEX=5 ;set to 5 ms
milliseconds. Maximum of 10 ms.
TOC w Sets the communication time-out TOC=1000 ;1 second time-out
parameter. Units is in milliseconds.
TR R/W | Set/get the timer register. TR=1000
IF TR<500
DO=1
ENDIF
U[position] W If in absolute mode, move the U motor to U1000
[position]. If in incremental mode, move
the motor to [current position] + [position].
V[0-99] R/W | Set/get standalone variables. V1=12345 ;Set V1 to 12345
V2=V1+1;Set V2to V1 + 1
The following operations are available: V3=DI ;SetV3to DI
[+] Addition V4=DO ;Set V4 to DO V5=~EO
[-] Subtraction ;Set V5 to NOT EO
[*] Multiplication
[/] Division
[%] Modulus
[>>] Bit shift right
[<<] Bit shift left
[&] Bitwise AND
[]] Bitwise OR
[~] Bitwise NOT
WAIT[axis] w Wait for current motion to complete before | X1000 ;move to position 1000
processing the next line. WAITX ;wait for move
WHILE - Perform a standard WHILE loop within the | WHILE 1=1 ;Forever loop
ENDWHILE standalone program. ENDWHILE should DO=1 ;Turn on DO1
be used to close off a WHILE loop. DO=0 ;Turn off DO1
ENDWHILE
Conditions [=, >, <, >=, <=, I=] are
available.
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X[position] w If in absolute mode, move the X motor to X1000
[position]. If in incremental mode, move
the motor to [current position] + [position].
X[pos]Y[pos] w Perform linear interpolated move. This X1000Y2000
Z[pos]U[pos] command requires 2 or more axis. If only | X1000Y2000U4000
1 axis is used, a standard positional move | X1000Z3000
will be performed. If buffer mode is
enabled, the move command will be
added to the buffer automatically.
Y[position] W If in absolute mode, move the Y motor to Y1000
[position]. If in incremental mode, move
the motor to [current position] + [position].
ZHOME[axis][+/-] w Home the motor using the home input and | ZHOMEX+ ;positive X home
Z-index. See section 6.13.3 for details. WAITX
ZOME[axis][+/-] w Home the motor using the Z-index only. ZOMEX- ;negative X home
See section 6.13.4 for details. WAITX
Z[position] w If in absolute mode, move the Z motor to Z1000
[position]. If in incremental mode, move
the motor to [current position] + [position].

Table 9-1

9.2. Example Standalone Programs

9.2.1. Standalone Example Program 1 — Single Thread

Task: Set the high speed and low speed and move the motor to 1000 and back

to 0.
HSPD=20000
LSPD=1000
ACC=300
EO=1
X1000
WAITX
X0
WAITX
END
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;¥ Set the high speed to 20000 pulses/sec
;¥ Set the low speed to 1000 pulses/sec

:* Set the acceleration to 300 msec

;* Enable the motor power
;* Move to 1000

;¥ Wait for X-axis move to complete

* Move to zero

;¥ Wait for X-axis move to complete

;¥ End of the program
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9.2.2. Standalone Example Program 2 — Single Thread
Task: Move the motor back and forth indefinitely between position 1000 and 0.

HSPD=20000 ;¥ Set the high speed to 20000 pulses/sec
LSPD=1000 ;¥ Set the low speed to 1000 pulses/sec
ACC=300 ;* Set the acceleration to 300 msec
EO=1 ;* Enable the motor power
WHILE 1=1 ;* Forever loop

X0 ;* Move to zero

WAITX ;¥ Wait for X-axis move to complete

X1000 ;¥ Move to 1000

WAITX ;* Wait for X-axis move to complete
ENDWHILE ;* Go back to WHILE statement
END

9.2.3. Standalone Example Program 3 — Single Thread
Task: Move the motor back and forth 10 times between position 1000 and 0.

HSPD=20000 ;¥ Set the high speed to 20000 pulses/sec
LSPD=1000 ;¥ Set the low speed to 1000 pulses/sec
ACC=300 ;* Set the acceleration to 300 msec
EO=1 ;* Enable the motor power
V1=0 ;* Set variable 1 to value 0
WHILE V1<10 ;* Loop while variable 1 is less than 10
X0 ;* Move to zero
WAITX ;¥ Wait for X-axis move to complete
X1000 ;¥ Move to 1000
WAITX ;* Wait for X-axis move to complete
V1=V1+1 ;* Increment variable 1
ENDWHILE ;¥ Go back to WHILE statement
END
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HSPD=20000
LSPD=1000
ACC=300
EO=1
WHILE 1=1
IF DI1=1
X0
WAITX
X1000
WAITX
ENDIF
ENDWHILE
END

HSPD=20000
LSPD=1000
ACC=300
EO=1
V1=0
WHILE 1=1
IF DI1=1
GOSUB 1
ENDIF
ENDWHILE
END

SUB 1
XV1
WAITX
V1=V1+1000
WHILE DI1=1
ENDWHILE
ENDSUB
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9.2.4. Standalone Example Program 4 — Single Thread
Task: Move the motor back and forth between position 1000 and 0 only if the
digital input 1 is turned on.

;¥ Set the high speed to 20000 pulses/sec

;¥ Set the low speed to 1000 pulses/sec
;* Set the acceleration to 300 msec
;* Enable the motor power

;* Forever loop

;¥ If digital input 1 is on, execute the statements

* Move to zero

;¥ Wait for X-axis move to complete

* Move to 1000

;¥ Wait for X-axis move to complete
:* Go back to WHILE statement
9.2.5. Standalone Example Program 5 — Single Thread

Task: Using a subroutine, increment the motor by 1000 whenever the DI1 rising
edge is detected.

;¥ Set the high speed to 20000 pulses/sec

;¥ Set the low speed to 1000 pulses/sec
;* Set the acceleration to 300 msec
;* Enable the motor power

:* Set variable 1 to zero
;* Forever loop

;¥ If digital input 1 is on, execute the statements

* Move to zero

* Go back to WHILE statement

;* Move to V1 target position
;¥ Wait for X-axis move to complete

;¥ Increment V1 by 1000

* Wait until the DI1 is turned off so that

;¥ multiple increment are not continuously done
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9.2.6. Standalone Example Program 6 — Single Thread

Task: If digital input 1 is on, move to position 1000. If digital input 2 is on, move
to position 2000. If digital input 3 is on, move to 3000. If digital input 5 is on,
home the motor in negative direction. Use digital output 1 to indicate that the
motor is moving or not moving.

HSPD=20000 ;¥ Set the high speed to 20000 pulses/sec
LSPD=1000 ;¥ Set the low speed to 1000 pulses/sec
ACC=300 ;¥ Set the acceleration to 300 msec
EO=1 ;* Enable the motor power
WHILE 1=1 ;* Forever loop
IF DI1=1 ;¥ If digital input 1 is on
X1000 ;¥ Move to 1000
WAITX ;¥ Wait for X-axis move to complete
ELSEIF DI2=1 ;¥ If digital input 2 is on
X2000 ;¥ Move to 2000
WAITX ;¥ Wait for X-axis move to complete
ELSEIF DI3=1 ;* If digital input 3 is on
X3000 ;¥ Move to 3000
WAITX ;¥ Wait for X-axis move to complete
ELSEIF DI5=1 ;¥ If digital input 5 is on
HOMEX- ;¥ Home the motor in negative direction
WAITX ;¥ Wait for X-axis home move to complete
ENDIF
V1=MSTX ;¥ Store the motor status to variable 1
V2=V1&7 ;¥ Get first 3 bits
IF V2!=0 ;¥ If one of first 3 bits is high (X axis moving)
DO1=1 ;* Turn on digital output 1
ELSE ;* Else if first 3 bits are low (X axis idle)
DO1=0 ;* Turn off digital output 1
ENDIF
ENDWHILE ;* Go back to WHILE statement
END
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9.2.7. Standalone Example Program 7 — Multi Thread

Task: Program 0 will continuously move the motor between positions 0 and
1000. Simultaneously, program 1 will control the status of program 0 using digital

inputs.

PRG 0
HSPD=20000
LSPD=500
ACC=500
WHILE 1=1
X0
WAITX
X1000
WAITX
ENDWHILE
END

PRG 1
WHILE 1=1
IF DI1=1
ABORTX
SR0=0
ELSE
SR0O=1
ENDIF
ENDWHILE
END
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;* Start of Program 0

;¥ Set high speed to 20000 pulses/sec
;* Set low speed to 500 pulses/sec
;* Set acceleration to 500 msec

;* Forever loop
;* Move to position 0

;* Wait for the move to complete

;* Move to position 1000

;¥ Wait for the move to complete
* Go back to WHILE statement

;* End Program O

;¥ Start of Program 1
;* Forever loop

;* If digital input 1 is triggered

;¥ Stop movement
;¥ Stop Program 1

;¥ If digital input 1 is not triggered

;* Run Program 1

* Go back to WHILE statement

;* End Program 1
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9.2.8. Standalone Example Program 8 — Multi Thread

Task: Program 0 will continuously move the motor between positions 0 and
1000. Simultaneously, program 1 will monitor the communication time-out
parameter and triggers digital output 1 if a time-out occurs. Program 1 will also
stop all motion, disable program 0 and then re-enable it after a delay of 3
seconds when the error occurs.

PRG 0 ;¥ Start of Program 0
HSPD=1000 ;¥ Set high speed to 1000 pulses/sec
LSPD=500 ;¥ Set low speed to 500 pulses/sec
ACC=500 ;* Set acceleration to 500 msec
TOC=5000 ;¥ Set time-out alarm to 5 seconds
EO=1 ;* Enable motor
WHILE 1=1 ;¥ Forever loop
X0 ;* Move to position O
WAITX ;¥ Wait for the move to complete
X1000 ;* Move to position 1000
WAITX ;* Wait for the move to complete
ENDWHILE ;* Go back to WHILE statement
END ;* End Program O
PRG 1 ;* Start of Program 1
WHILE 1=1 ;* Forever loop
V1=MSTX&2048 ;¥ Get bit time-out counter alarm variable
IF V1 =2048 ;* If time-out counter alarm is on
SR0=0 ;¥ Stop program 0
ABORTX ;* Abort the motor
DO=0 ;¥ Set DO=0
DELAY=3000 ;* Delay 3 seconds
SR0=1 ;¥ Turn program 0 back on
DO=1 ;¥ Set DO=1
ENDIF
ENDWHILE ;* Go back to WHILE statement
END ;* End Program 1

PMX-4ET-SA Manual page 82 Rev 1.0



A: Speed Settings

Speed Min. .
HS[I':,I'Z;’]*‘:“‘* Window  LSPD M||[1r.nI;\]CC Max ACC setting [ms]
[SSPDM]  value
1- 65K 0.1 1 2 50

65K - 130K 2 2 1 100
130K - 325K 3 5 1 200
325K - 650 K 4 10 1 800 | ((HSPD — LSPD)/ ) x 1000
650K - 1.3M 5 20 1 1500

1.3M - 3.2M 6 50 1 3800

3.2M - 6M 7 100 1 7500

Table A-1

1If StepNLoop is enabled, the [HSPD range] values needs to be transposed from PPS
(pulse/sec) to EPS (encoder counts/sec) using the following formula:

EPS = PPS / Step-N-Loop Ratio

A.1. Acceleration/Deceleration Range

The allowable acceleration/deceleration values depend on the LS and HS
settings.

The minimum acceleration/deceleration setting for a given high speed and low
speed is shown in Table A-1.

The maximum acceleration/deceleration setting for a given high speed and low
speed can be calculated using the formula:

Note: The ACC parameter will be automatically adjusted if the value exceeds the
allowable range.

Max ACC = ((HS —LS) / 8) x 1000 [ms]

Figure A-1
Examples:

a) If HSPD = 20,000 pps, LSPD = 10,000 pps:
a. Min acceleration allowable: 1 ms

b. Max acceleration allowable:
((20,000 — 10000) / 50) x 1,000 ms = 200,000 ms (200 sec)

b) If HSPD = 900,000 pps, LSPD = 9,000 pps:
a. Min acceleration allowable: 1 ms

b. Max acceleration allowable:
((900,000 —9,000) / 1500) x 1000 ms = 594,000 ms (594 sec)
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A.2. Acceleration/Deceleration Range — Positional Move

When dealing with positional moves, the controller automatically calculates the
appropriate acceleration and deceleration based on the following rules.

speed

/

time

1 : : position

Figure A-2

1) ACC vs. DEC 1: If the theoretical position where the controller begins
deceleration is less than L/2, the acceleration value is used for both ramp
up and ramp down. This is regardless of the EDEC setting.

2) ACC vs. DEC 2: If the theoretical position where the controller begins
constant speed is greater than L/2, the acceleration value is used for both
ramp up and ramp down. This is regardless of the EDEC setting.

3) Triangle Profile: If either (1) or (2) occur, the velocity profile becomes
triangle. Maximum speed is reached at L/2.
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NPA

Contact Information

Nippon Pulse America, Inc.

4 Corporate Drive
Radford, VA 24141
540-633-1677

www.nipponpulse.com

The information in this document is believed to be accurate at the time of publication but is

subject to change without notice.
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