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[Product Warranty]

@In the case of purchase from a supplier other than NPM

Regarding the product warranty in the case of purchase from a supplier other than NPM, please contact
to the supplier

@Warranty period

The warranty period is one year from the date of the delivery to an assigned place.

@Warranty scope

If defects are found in the product during the warranty period under normal use following this document,
NPM will repair the product without charge. However, the following cases are not covered by the
warranty and free repair does not apply to the product even during the warranty period.

The products are modified or repaired by anyone other than NPM or an authorized person by NPM.
The defect results from falling of the product after delivery or mishandling in transit.

-Wearing of components, natural deterioration or fatigue (motor axle bearing, gear, grease, cables,
etc.)

The defect results from any use other than original use.

The product has been subjected to natural disaster or force majeure such as fire, earthquake,
lightning strike, wind and flood, salt, and electrical surges.

The defects or damage results from the cause other than the fault of NPM.

Note 1) The products exported to outside Japan are not covered by the warranty.
Note 2) Only if the product with defects is carried to the specific place to repair, NPM will repair the

product. NPM will not provide on-site repair.

Note 3) The warranty period of the repaired product is not extended beyond the warranty period of the

product before the failure. It is the same as the warranty product of the product before the
repair.

Note 4) This warranty covers the product. It does not cover the detriments caused by the product's

defects, etc.

Note 5) Areplacement may be provided instead of a repair at the direction of NPM.

This documents aims to describe the detail of the function of the product and it does not warrant
fitness for a particular purpose of the customers.

The examples of application and circuit diagram in this manual are described for your reference.
Please confirm the feature and the safety of device or equipment before use.

Please do not use this product for the following use in principle.
If you use the product for the following use, please contact our sales department.
Any equipment that may require high reliability or safety, such as nuclear facility, electricity or gas
supply system, transportation facilities, vehicle, various safety system, medical equipment, etc.
Any equipment that may directly affect human survival or property
Usage under conditions or circumstances that are not specified in the brochure, manual, etc.

When this product is used in any equipment where faults or malfunctions may directly affect human
survival or property, please secure high reliability and security with redundancy design, etc..
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1. Preface

Thank you for purchasing a 4-axis control board (PC/104): NPMC6045A-4104C
U

The NPMC6045A-4104C is a 4-axis control board, for servomotors and stepper motors, that is equipped with an
NPM PCL6045BL pulse control LSI, and it is compatible with PC/104 bus interface.

The PCL6045BL allows you to make linear interpolations between 2 to 4 axes, arc interpolations between any 2
axes, perform S-curve acceleration/deceleration, override the target position, and perform simple point-to-point
positioning of motors.

This board has a 16-hit data bus. You can assign the I/O addresses on this board and set interrupts using
switches.

O

The PC/104 standard is a small PC/AT IEEE P996 architecture. This standard uses a modified ISA bus design to
reduce the size of PC/AT devices and to reduce current consumption.

This board can be controlled from a PC/AT (ISA) bus using a bus conversion board compatible with PC/104
devices.

This board comes with a program to check its operation. The program is written in ‘C’ and the program source is
included, so that you can use it as a programming sample.

O

This instruction manual describes the specifications and methods for using the NPMC6045A-4104C. We want you
to read this manual thoroughly and get full use of the functions offered by this board.

This instruction manual does not describe the detailed functions of the pulse control LSI: PCL6045BL.
For more details about the functions and registers of the PCL6045BL, please read NPM's "User's Manual for the
Pulse control LSI PCL6045BL."
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2. About Model Number

The model number of this board is changed according to the following specifications after the release in 2003.

Model number Modification contents

NPMC6045A-4104 New development

NPMC6045A-4104A Mounted LSl is changed from PCL6045A to PCL6045B.
NPMC6045A-4104B RoHS compliant

NPMC6045A-4104C Mounted LSl is changed from PCL6045B to PCL6045BL.

Each model's basic function is same and be compatible with each other.
Specifications of mounted LSIs are changed to improve functions.
Please see “Pulse control LS| PCL6045BL User’'s Manual” in detail.
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3. Precautions

3-1. Safety precautions

When you operate stepper motors or servomotors, you must take the utmost care to keep people from entering

the zone in which components are being moved by the motors.
In addition, provide an emergency stop mechanism to stop the motor operation instantly if a person is in danger.

3-2. Handling precautions

| Inputting power |
Never connect or disconnect connectors and signal lines while this board or peripheral circuits are supplied

with power.

| Static electricity |
This board uses a CMOS device. Therefore this board must be stored in a package in which it was shipped

until you actually use it, in order to prevent damage from static electricity.

| Switch settings |
This board is equipped with switches that allow you to set addresses and input/output functions.

Be sure to shut off the power supply to the board before changing these switches.

| Connections to electrically noisy devices |
Interference from excessively noisy devices or from power surges on the power and I/O circuits may cause

the board to malfunction. To connect to a device, which may generate electrical noise, we recommend
taking countermeasures, such as attaching a protective circuit to the input/output circuits. However, it is best

not to share the same power supply with noise generating sources.

| Connecting and disconnecting the PC/104 bus |
Forcible removal of the PC/104 bus connector may bend the connector pins and cause faulty contact. We

recommend that you use a specialized tool to connect or disconnect this connector.
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4. Feature of the PCL6045BL

This board is equipped an NPM PCL6045BL pulse control LSI.
This board can access the following functions found on this LSI.

| Acceleration/deceleration control |
Linear acceleration/deceleration and S-curve acceleration/deceleration are available.
Linear acceleration/deceleration can be inserted in the middle of an S-curve acceleration/deceleration
curve.

| Interpolation operations |
Feeding while using linear interpolation between any two to four axes, and circular interpolation
betweenany two axes, are both supported.

| Speed override |
The feeding speed can be changed in any of the operation mode.
(However, the feed speed cannot be changed during operation when the synthesized speed constant
control for linear interpolation is ON while using S-curve deceleration.)

| Target position override |
1) The target position (feeding amount) can be changed while feeding in the positioning mode.
If the current position exceeds the newly entered position, the motor will decelerate and stop
(immediately stop when already feeding at a low speed), and then feed in the reverse direction.
2) Operation starts at the same as the continuous mode. When an external signal is received, the
PCL6045BL outputs specified number of pulses and the motor will stop.

| Triangle drive suppression function |
In the positioning mode, when a small number of pulses are output, this function automatically lowers the
maximum speed and eliminates triangle driving.

| Pre-register function (Look-ahead function) |
Next two sets of data (feeding amount, initial speed, feeding speed, acceleration rate, deceleration rate,
speed magnification rate, ramping-down point, operation mode, center of circular interpolation, S-curve
range on an acceleration, S-curve range on a deceleration, number of steps for circular interpolation) can
be written while executing current data. The next set of data, and other sets of data, can be written in
advance of their execution for checking by the comparator.
When the current operation is complete, the system will immediately execute the next operation.
Using this function, the motor can operate continuously without stopping rotation.

There are five comparator circuits for each axis. They can be used to compare target values and internal
counter values.

The counter to compare can be selected from COUNTER1 (command position counter), COUNTER2
(mechanical position counter), COUNTERS (deviation counter), and COUNTER4 (a general-purpose
counter).

Comparators 1 and 2 can also be used as software limits (+SL, -SL).

Software limit

You can set software limits using two of the comparator's circuits.

When the mechanical position approaches the software limit range, the LSI will instruct the motors to stop
immediately or to stop by deceleration. After that, it is possible to move in the direction opposite to the
previous travel.
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| Backlash correction/slip correction functions |
The LSI has a backlash correction function.
Each time the feed direction is changed, the LSI applies a backlash correction. The LSI uses a slip
correction for each feed amount regardless of the feed direction. However, the backlash correction cannot
be applied while performing a circular interpolation.

| Avariety of counter circuits |
The following four counters are available separately for each axis.

Counter Purpose of use Count input
COUNTERL1 |28-hit counter for control of the command position |Outputs pulses
28-bit counter for mechanical position control EA/EB input
COUNTER2 (Can be used as general-purpose counter) Output; pulses
PA/PB input

16-bit counter for controlling the deviation between |Outputs pulses and EA/EB input
COUNTERS [the command position and the machine's current |Outputs pulses and PA/PB input

position EA/EB input and PA/PB input
Outputs pulses
COUNTER4 28-bit counter used to output synchronous signals |EA/EB input
(Can be used as general-purpose counter) PA/PB input

1/2 of reference clock
All counters can be reset by writing a command or by providing a CLR signal.

They can also latch values by writing a command, or by providing an LTC or ORG signal. The PCL6045BL
can also be set to reset automatically soon after latching these signals. The latched values can be read out
from registers RLTC1 to RLTC4.

The COUNTER1, COUNTERZ2, and COUNTERA4 counters have a ring count function that repeats counting
through a specified counting range.

| Simultaneous start function |
Multiple axes controlled by the same LSI, or controlled by multiple sets of this LSI, can be started at the
same time with a command or with an external signal.

| Simultaneous stop function |
Multiple axes controlled by the same LSI, or controlled by multiple sets of this LSI, can be stopped at the
same time by a command, by an external signal, or by an error stop on any axis.

| Vibration restriction function |
Specify a control constant in advance and add one pulse each for reverse and forward feed just before
stopping.
Using this function, vibration can be decreased while stopping.

| Manual pulsar input function |
By applying manual pulse signals, you can rotate a motor directly.
The input signals can be 90° phase difference signals (1x, 2x, or 4x) or up and down signals.
In addition to the magnification rates above, the PCL6045BL contains an integral pulse number
magnification circuit, which multiplies by 1x to 32x, and a pulse quantity division circuit, which is divided by 1
to 2048.
Software limit settings can be used, and the PCL stops the output of pulses. It can also feed in the opposite
direction.

| Out-of-step detection function |
This LSI has a deviation counter which can be used to compare command pulses and encoder signals
(EA/EB).
It can be used to detect out-of-step operation and to confirm a position by using a comparator.
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| Idling pulse output function |
This function outputs a preset number of pulses at the self-start frequency (FL) before a high-speed start
acceleration operation.
When the initial speed is set higher during the acceleration/deceleration of a stepper motor, this function is
effective in preventing out-of-step operation.

| Operation mode |
The basic operations of this LSI are: continuous operation, positioning, origin return, linear interpolation, and
circular interpolation. By setting the optional operation mode bits, you can use a variety of operations.
<Examples of the operation modes>
1) Start/stop by command.
2) Continuous operation and positioning operation using PA/PB inputs (manual pulsar).
3) Operate for specified distances or in continuous operation using +DR/-DR signals (drive switch).
4) Origin return operation.
5) Positioning operation using commands.
6) Hardware start of the positioning operation using CSTA input.
7) Change the target position after turning ON the PCS. (Delay control)

| Variety of origin return sequences |

The following patterns can be used.

1) Feeds at low speed and stops when the ORG signal is turned ON

2) Feeds at low speed and stops when an EZ signal is received (after the ORG signal is turned ON).

3) Feeds at low speed, reverses when the ORG signal is turned ON, and stops when an EZ signal is
received.

4) Feeds at low speed and stops when the EL signal is turned ON. (Normal stop)

5) Feeds at low speed, reverses when the EL signal is turned ON, and stops when an EZ signal is received.

6) Feeds at high speed, decelerates when the SD signal is turned ON, and stops when the ORG signal is
turned ON.

7) Feeds at high speed, decelerates when the ORG signal is turned ON, and stops when an EZ signal is
received.

8) Feeds at high speed, decelerates and stops after the ORG signal is turned ON. Then, it reverses feeds
and stops when an EZ signal is received.

9) Feeds at high speed, decelerates and stops by memorizing the position when the ORG signal is turned
ON, and stops at the memorized position.

10) Feeds at high speed, decelerates to the position stored in memory when an EZ signal is received after
the ORG signal is turned ON. Then, returns to the memorized position if an overrun occurs.

11) Feeds at high speed, reverses after a deceleration stop triggered by the EL signal, and stops when an
EZ signal is received.

| Mechanical input signal |

The following four signals can be input for each axis.

1) PEL (+EL)
When this signal is turned ON, while feeding in the positive (+) direction, movement on this axis stops
immediately (with deceleration). When this signal is ON, no further movement occurs on the axis in the
positive (+) direction. (The motor can be rotated in the negative (-) direction.)

2) MEL (-EL)
Functions the same as the +EL signal except that it works in the negative (-) direction.

3)SD
This signal can be used as a deceleration signal or a deceleration stop signal, according to the software
setting. When this is used as a deceleration signal, and when this signal is turned ON during a high
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speed feed operation, the motor on this axis will decelerate to the FL speed. If this signal is ON and
movement on the axis is started, the motor on this axis will run at the FL low speed. When this signal is
used as a deceleration stop signal, and when this signal is turned ON during a high speed feed
operation, the motor on this axis will decelerate to the FL speed and then stop.

4) ORG
Input signal for an origin return operation.
For safety, make sure the PEL (+EL) and MEL (-EL) signals stay on from the EL position until the end of
each stroke.
The input logic for these signals can be changed using the switches.
The input logic of the SD and ORG signals can be changed using software.

| Servomotor interface |

The following three signals can be used as an interface for each axis

1) INP
Input positioning complete signal that is output by a servomotor driver.

2) ERC
Output deviation counter clear signal to a servomotor driver.

3) ALM
Regardless of the direction of operation, when this signal is on, movement on this axis stops
immediately (deceleration stop). When this signal is on, no movement can occur on this axis.
The input logic of the INP, ERC, and ALM signals can be changed using software.
The ERC signal is a pulsed output. The pulse length can be set. (12 psec to 104 msec. A level output is
also available.)

| Output pulse specifications |
Output pulses can be set to a CW/CCW method (2-pulse mode) , Direct method (common pulse) or 90°
phase difference mode. The output logic can also be selected.

| Emergency stop signal (CEMG) input]
When this signal is turned ON, movement on all axes stops immediately. While this signal is ON, no
movement is allowed on any axes.

| Interrupt signal output |
An INT (interrupt request) can be output for many reasons.
The INT terminal output signal can use ORed logic for lots of conditions on each axis.
Please note that this board cannot use the following PCL6045BL signals. Therefore, you cannot use the
simultaneous signal output function, direct input to the operation switches, and other features.
- Hardware start input using external switches (+DRx to +DRu, -DRx to -DRu)
- General-purpose I/0 (P3x to P3u, P4xt o P4u, P5x to P5u, P6x to P6u, P7x to P7u)
- Counter reset input (CLRx to CLRu)
- Counter latch input (LTCx to LTCu)
- Operation signal output (BSYx to BSYu)
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5. Specifications

Here are the specifications for this board.

ltem Signal name Specifications
Bus line PC/104 bus version 2.4 compatible. 16-bit data bus
32 bytes
gl;d”r]ebssrg Vo (Set SA5 to SA15 using switches. SA1 to SA4 are used by the
PCL6045BL)
Can be settoline 3,4, 5, 6, 0r 9
Interruption IRQ Obtain an INT interrupt signal from the PCL6045BL and set the IRQ
line to use for interrupts using the switches.
Number of axes 4 axes .
(Axes "x" to "u" on the PCL6045BL correspond to axes 1 to 4 on this
controlled
board)
Positioning -134,217,728 to +134,217,727 (28 bits)
control range
Ramp down
point setting 0to 16,777,215 (24 bits)
range
Number of
registers for 3registers: FL, FH, and FA (corrected speed) for each axis.
setting the speed
CW/CCW method (2-pulse mode),directional method (common pulse
PULS*P mode) or 90 phase difference mode.
Command PULS*N [Output speed] A maximum of 6.5 Mpps and a minimum of 0.1 pps
output pulses DIR*P [Interface] Differential output (AM26L.S31C or equivalent)
DIR*N - Positive phase output (PULS*P, DIR*P) can be switched to use an
internal +5V power supply by an internal setting.
Acceleration / Acceleration and deceleration can be set independently for linear
deceleration acceleration/deceleration patterns, and also for S-curve
characteristics acceleration/deceleration patterns.
Acceleration 1 to 65,535 (16 bits)
setting range
Deceleration 1 t0 65,535 (16 bits)
setting range
E(?imggto wn It is possible to have the ramp down point set automatically within the
. range of: (deceleration time) < (acceleration time x 2).
automatically
Q:écr)gt]i?]gcspee d When you want to feed a small distance using acceleration and
. deceleration, the board will reduce the maximum speed allowed
correction .
function automatically.
COUNTER1: Command position counter (28 bits)
Counter COUNTERZ2: Machine position counter (28 bits)
COUNTERS: Deviation counter (16 bits)
COUNTER4: General-purpose counter (28 bits)
Comparators 28 bits with 5 comparison circuits per axis
Interpolation Linear interpolation: Between any 2 to 4 axes selected by the user.
function Arc interpolation: Between any 2 selected axes
Encoder A, B, and Z phase input. Maximum response frequency: 3.5
EA*P, EA*N | MHz. Note2
Encoder input EB*P, EB*N | [Interface] High-speed photo-coupler (TLP2662 or equivalent, 10 M
EZ*P,EZ*N | baud type)
-Can be connected to a differential output or an open collector output

Notel: Positions marked with an asterisk "*, have a digit from 1 to 4 which mean 1st through 4th axes.
Note2: See the "8-2. Encoder Inputs" for the operating conditions of encoder input.
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ltem Signal name Specifications
Alarm input (ALM?), positioning complete input (INP*), and
general-purpose input (MPIN*1) for each axis.
ALM* (Cpnnect the general-purpose input to the gen_eral-purpose input/output
— " point PO on the PCL6045BL. When the board is connected to a motor
Driver input INP dri . o
MPIN*L river, use this output as servo ready completion input (SVRDY))
normally.
[Interface] Photo-coupler (TLP292 or equivalent)
- Uses external power supply
Three deviation counter clear outputs (ERC*) and 2 general-purpose
outputs (MPOUT*1 and MPOU*2) on each axis.
ERC* (Connect general-purpose outputs 1 and 2 to general-purpose
Driver output MPOUT*1 | input/output points P1 and P2 on the PCL6045BL. When the board is
MPOUT*2 | connected to a motor driver, use these outputs as servo ON output
(SVON) and alarm reset output (ALMRES)).
[Interface] Open collector output (equivalent to 74LS07)
There are 4 inputs for each axis: positive end limit input (PEL*), negative
end limit input (MEL*), ramp down input (SD*) or positioning start input
Mechanical input PEL*, MEL* | (PCS¥), an_d origin position input (ORG?*) .
points SD*PCS* | - Ugg a §W|tch to change between use as ramp down inputs or
ORG* positioning start inputs.
[Interface] Photo-coupler (TLP292 or equivalent)
- Uses the external power supply
Emergency stop input
Emergency stop EMG - Enable/Disable the emergency switch (use a switch).
input [Interface] Photo-coupler (TLP292 or equivalent)
- Uses the external power supply
Simultaneous start Simultaneous start input/output (CSTA), simultaneous stop input/output
input/output CSTA (CSTP)
Simultaneous stop CSTP [Interface]
input/output - Pull up to +3.3V with 4.7 k-ohm internal resistor
Manual pulsar PA* Manual pulsar input (90°phase difference input or pulse input)(PA, PB),
input PR enable/disable input (PE)
Enable/disable PE* [Interface]
input - Pull up to +3.3V with 4.7 k-ohm internal resistor
Reference clock PCL6045BL reference clock
19.6608 MHz
Board control +5V 5VDC 5%, 400mATYP. (no load)
power supply (Supplied from the PC/104 bus)
External power Power for the input interface of each axis (each axis is independent)
supply pP24* 24VDC_: 5%, 250mA max.
(Supplied through CN1 and CN2)
Ambient operating 010 +40°C
temperature
Ambient operating 80%RH or less
humidity (Non condensing under condition between +10° and +40°C)
Vibration Complies with JIS C60068-2-6
resistance
Environmental RoHS(2011/65/EU) compliant
responsiveness
Dimensions 90.2 W x 95.9 H (Unit: mm)

Note: Positions marked with an asterisk "*", have a digit from 1 to 4 which mean 1st through 4th axes.
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6. Configuration

The block diagram for this board is shown below.

YAT7256-0/0E
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Pulse control LSI

Note: CN1 is an input/output connector for the 1st and 2nd axes, and CN2 is for the 3rd and 4th axes.
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IRQ selection ~ 74L.S04 or
_switch equivalent
« H H H INT
DSW
(SelectIRQ 3,4, 5,6, 0r9)
CEMG |« inlgff;tt:e
74L.S06 or 74L.S04 or
equivalent equivalent
< OQ O WRQ
IOCHRDY
Quartz +3.3V
oscillator
— 1/16W, 4.7KQ
A0F f— o
PAX to PAu |«
19.6608 MHz PBxto PBu
) PEx to PEu
ELIoglcal CSTA
selection switch CSTP
H H H »| ELLxtoELLu
DSW3

Manual pulsar,
simultaneous
start and stop

+5V
GND
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4-axis Control board NPMC6045A-4104C YA7256-0/0E

Ablock diagram for the 1st to 4th axes input/output interfaces is shown below.

Pulse control LSI
PCL6045BL CN1,2
Command pulse output -
> PULS1P to
PULS4P
OUTx to OUTu >
- PULSIN to
PULS4N
» |DIR1P to DIR4P
DIRx to DIRu >
»| |DIRIN to DIR4AN
Encoder input
EA1P to EA4P
T;-ﬁf;gﬂ? 0.25W,1800 EBLP to EB4P
- A 1 <
EAx to EAU L | EZ1P to EZ4P
EBx to EBu
- —o< |27 0.1W,1KQ
ECxto ECu EAIN to EAIN
- EBI1N to EBAN
EZ1Nto EZ4N
Driver input
+33V p 47KQ P241ltoP244
POX to POU Tas of
ALMx to ALMu |
INPxto INPu >|th 0-3W, 33K ALM1 to ALM4
- INP1 to INP4
7? MPIN11 to MPIN41
MPIN11 to MPIN41 are connected to general
-purpose input/output POx to POu.
Driver output
ERCx 10 ERCL 74L.S07 or equivalent ERC1 to ERC4
MPOUT11 to
Plxto Plu > Aol>o— > | MPOUT41
P2x to P2u MPOUT12 to
MPOUT11 to MPOUTA1 are connected to P1x to P1u, MPOUT42
and MPOUT12 to MPOUT 44 are connected P2x to P2u.
Mechanical input
+ELx to ELu
-ELxto ELu +33V 4 47KQ P241 to P244
SDx to SDu or TLP292 or
(PCSx to PCSU) | equivalen
PEL1 to PEL4
0.3W, 3.3KQ
ORGxto ORGU >|2¥ MEL1 to MEL4
< SD1 to SD4
7? /PCS1 to PCS4
ORG1 to ORG4
SD1 to SD4/ PCSL1 to PCS4 are directed to SDx to SDu (or
PCSx to PCSu) using a switch.
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4-axis Control board NPMC6045A-4104C

YAT7256-0/0E

Ablock diagram of the emergency stop input interface is shown below.

Pulse control LSI

PCL6045BL

CEMG

Mechanical input

+5V 47KQ P241

TLP292 or
equivalent

>{2§Z 0.3W, 3.3KQ

~

CN3

] e
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4-axis Control board NPMC6045A-4104C

7. Connector Pin Assignments

7-1. CN1 connector

YA7256-0/0E

The signal connection assignments for motor drivers and mechanical systems for the 1st and 2nd axes are shown

below.
No | Signal name Function No | Signal name Function
Ei 1 PULS1P 1st axis pulse signal output (+) E_ 23 PULS2P 2nd axis pulse signal output (+)
2 2
o @]
8| 2 | PULSIN | 1staxs pulse signal output () 8 | 24| PULS2N | 2nd axis pulse signal output (-)
o [o%
-§ 3 DIR1P 1st axis directional signal output (+) é 25 DIR2P (Zf)d s directional signal output
£ £ is directi -
8| 4 DIRIN 1st axis directional signal output (-) S |26 DIR2N (Z?d axis directional signal output
5 EALP 1st axis encoder A-phase input (+) 27 EA2P (Zf)d axis encoder A-phase input
6 EAIN 1st axis encoder A-phase input (-) 28 EA2N (Z?d s encoder A-phase input
5 5 . - -
.g' 7 EB1P 1st axis encoder B -phase input (+) .g 29 EB2P (Zf)d axis encoder B-phase input
(] (0]
° S - g -
§ 8 EBIN 1st axis encoder B-phase input (-) § 30 EB2N (Z?d axis encoder B-phase input
| w - -
9 EZ1P 1st axis encoder Z-phase input (+) 31 EZ2P (Zf)d s encoder Z-phase input
10 EZIN 1st axis encoder Z-phase input (-) 32 EZ2N (Z?d axis encoder Z-phase input
52 n +5V Board control power supply +5V g2 33 +5V Board control power supply +5V
= o ; o
o o
a3 12 GND Board control power supply GND o3 34 GND Board control power supply GND
13 MPIN11 1st axis general-purpose input 35 MPIN21 2nd axis general-purpose input
5 | 14 ALM1 1st axis alarm input = | 36 ALM2 2nd axis alarm input
g =3
= = - ——
‘%3 15 INP1 1st axis positioning complete input % 37 INP2 ﬁ%ﬂ?x's positioning complete
'% 16 ERC1 1st axis deviation counter clear output 'g 38 ERC2 2nd axis deviation counter clear
2 9 output
O | 17 | MPOUT11 | 1staxis general-purpose output 1 0 |39 | MPOUT21 ind axis generakpurpose output
18 | MPOUT12 | 1staxis general-purpose output 2 40 | MPOUT22 %nd s general-purpose output
5 19 PEL1 1st axis + side end limit input 5 | 4 PEL2 2nd axis + side end limit input
o o
c c
= | 20 MEL1 1st axis - side end limit input = | 42 MEL2 2nd axis - side end limit input
(8] [&]
[= : 'c : P
@ 1st axis ramp down I 2nd axis ramp down input
§ 21 | SDUPCS1 /1st axis positioning start input é 43 | Sbh2/PCs2 /2nd axis positioning start input
= 22 ORG1 1st axis origin position input = 44 ORG2 2nd axis origin position input
5 poal ;Lst axis 24VDC input for external
inputs
16 Poa2 gnd axis 24VDC input for external
inputs
2
S| 47 +5V Board control power supply +5V
%]
% 48 GND Board control power supply GND
49 GND Board control power supply GND
50 FG Frame ground
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4-axis Control board NPMC6045A-4104C

7-2. CN2 connector

YA7256-0/0E

Signal connection assignment of motor drivers and mechanical systems for 3rd and 4th axes are shown below.

No. Signal Function No. Signal Function
name name
2 1 PULS3P | 3rd axis pulse signal output (+) 2 23 PULS4P | 4th axis pulse signal output (+)
= =]
13 gl 2 PULS3N | 3rd axis pulse signal output (-) .E‘ | 24 | PULS4N | 4th axis pulse signal output (-)
TS5 TS5
g © 3 DIR3P 3rd axis direction signal output (+) E S 25 DIR4P 4th axis direction signal output (+)
Q Q
© 4 DIR3N 3rd axis direction signal output (-) © 26 DIR4AN 4th axis direction signal output (-)
5 EA3P (35]' s encoder A-phase input 27 EA4P 4th axis encoder A-phase input (+)
6 EA3N (3;d axis encoder A-phase input 28 EA4N 4th axis encoder A-phase input (-)
5 : - 5
g7 EB3P i[;j ais encoder B-phase input €] 20| EBAP | 4thaxis encoder B-phase input (+)
3] 3]
e} i _ i e}
§ 8 EB3N (3;d ais encoder B-phase input § 30 EB4N 4th axis encoder B-phase input (-
L - - L
9 EZ3P (331 axis encoder Z-phase input 31 EZ4P 4th axis encoder Z-phase input (+)
10 EZ3N 3rd axis encoder Z-phase input (-) 32 EZ4AN 4th axis encoder Z-phase input (-)
g 2 n +5V Board control power supply +5V g 32 33 +5V Board control power supply +5V
= of = [},
o o
a3 12 GND Board control power supply GND a3 34 GND Board control power supply GND
13 MPIN31 3rd axis general-purpose input 35 MPIN41 4th axis general-purpose input
5 | 14 ALM3 3rd axis alarm input 5 | 36 ALM4 4th axis alarm input
=3 =3
] i il i ]
‘%3 15 INP3 %rsu?xs positioning complete ‘%3 37 INP4 4th axis positioning complete input
o o
£ 3rd axis deviation counter clear £ 4th axis deviation counter clear
§ 16 ERC3 outpLt § 38 ERC4 output
O | 17 | MPOUT31 | 3rd axis general-purpose output 1 0O | 39 | MPOUT41 | 4th axis general-purpose output 1
18 | MPOUT32 | 3rd axis general-purpose output 2 40 | MPOUT42 | 4th axis general-purpose output 2
5 19 PEL3 3rd axis + side end limit input 5 41 PEL4 4th axis + side end limit input
o o
c c
<] | 20 MEL3 3rd axis - side end limit input = | 42 MEL4 4th axis - side end limit input
[&] [&]
2 _ i 2 i :
G 3rd axis ramp down input G 4th axis ramp down input
é 21 | SD3/PCS3 /3rd axis positioning start input é 43 | SD4/PCS4 /Ath axis positioning start input
= 22 ORG3 3rd axis origin position input = 44 ORG4 4th axis origin position input
45 P243 _3rd axis 24VDC input for external
inputs
46 poaa flth axis 24VDC input for external
inputs
2
%— 47 +5V Board control power supply +5V
% 48 GND Board control power supply GND
o
49 GND Board control power supply GND
50 FG Frame ground
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4-axis Control board NPMC6045A-4104C YA7256-0/0E

7-3. CN3 connector

Connect an emergency stop switch

No. | Signal name Function
1 EMG Emergency stop input
2 GND Board control power supply GND

Note: The GND for pin number 2 will be only be effective if it is connected to the ground for P241 (CN1 pin 45).
See the emergency stop input interface for details.

7-4. CN4 connector

This connector is used for a manual pulsar or to perform simultaneous starts or stops using multiple boards.

No. Signal Function No. Signal Function
name name
AL | PA1 | Istaxis pulsar A-phase input A6 | PB4 | 4th axis pulsar B-phase input
Bl PB1 | 1staxis pulsar B-phase input B6 PE4 iA;]tgu?X'S pulsar enable/disable
A2 PE1 1st axis pulsar enable/disable A7 CSTA Simuttaneous start
Input input/output
B2 PA2 2nd axis pulsar A-phase input B7 CSTP Simultaneous stop
input/output
A3 PB2 2nd axis pulsar B-phase input A8 +5V fgsrd control power supply

2nd axis pulsar enable/disable Board control power supply

B3 PE2 input B8 +5V ey

Ad PA3 3rd axis pulsar A-phase input A9 +5V fé)srd control power supply

B4 PB3 3rd axis pulsar B-phase input B9 GND g(l)\la[r)d control power supply

A5 PE3 _3rd axis pulsar enable/disable A10 GND Board control power supply
input GND

B5 | PA4 | 4thaxis pulsar A-phase input Blo| onp | Boardcontrol power supply

GND
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4-axis Control board NPMC6045A-4104C

YA7256-0/0E

7-5. CN5 connector
J1/P1 connector for the PC/104 bus.
No. Signal Direc- Function No. | Signal name Direc- Function
name tion tion

Al Bl | GND Ground

A2 | SD7 I/O | Data bus B2 | RESETDRV Reset
Power supply,

A3 | SD6 I/O | Databus B3 | +5V +EVDC

A4 | SD5 I/O | Data bus B4 | IRQ9 I Interrupt

A5 | SD4 I/O | Data bus B5

A6 | SD3 I/O | Data bus B6

A7 | SD2 I/O | Data bus B7

A8 | SD1 I/O | Data bus B8

A9 | SDO I/O | Data bus B9

A10 | IOCHRDY I Wait Request B10

All | AEN (@) Decoding condition B11

Al2 B12

A13 B13 | oW o | VWrite command
strobe

Al4 B14 | /IOR o | Readcommand
strobe

A15 B15

Al16 | SA15 O Address bus B16

Al7 | SA14 O Address bus B17

A18 | SA13 O Address bus B18

A19 | SA12 O Address bus B19

A20 | SA11 O Address bus B20

A21 | SA10 O Address bus B21

A22 | SA9 6] Address bus B22 | IRQ6 I Interrupt

A23 | SA8 (0] Address bus B23 | IRQ5 I Interrupt

A24 | SA7 (e Address bus B24 | IRQ4 | Interrupt

A25 | SA6 (0] Address bus B25 | IRQ3 I Interrupt

A26 | SA5 (@] Address bus B26

A27 | SA4 (@] Address bus B27

A28 | SA3 (@] Address bus B28
Power supply,

A29 | SA2 (@] Address bus B29 | +5V +5VDC

A30 | SA1 (@] Address bus B30

A3l | SAO (@] Address bus B31 | GND Ground

A32 | GND Ground B32 | GND Ground

Note: The directions above are correct when looking at the connector from the CPU operation’s point of view. | =

Note 3: Aforward slash (/) next to the signal name means the line uses negative logic.

Input and O = Output.

Note 3: A blank row means there is no connection for that pin.
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4-axis Control board NPMC6045A-4104C YA7256-0/0E

7-6. CN6 connector

J2/P2 connector for the PC/104 bus.

No. Signal | Direc Function No. Signal | Direc- Function
name -tion name tion

Co GND Ground DO GND Ground

Cl D1

C2 D2 | /I0CS16 I 16-hitl/O cycle

C3 D3

C4 D4

C5 D5

C6 D6

C7 D7

C8 D8

C9 D9

C10 D10

c1u SD8 11O Data bus D11

C12 SD9 I/O Data bus D12

C13 SD10 11O Data bus D13

Cl14 SD11 11O Data bus D14

C15 SD12 11O Data bus D15

C16 SD13 11O Data bus D16 +5V Power supply, +5VDC

C17 SD14 11O Data bus D17

Ci18 SD15 11O Data bus D18 GND Ground

C19 D19 GND Ground

Note: The directions above are correct when looking at the connector from the CPU operation’s point of view. | =
Input and O = Output.

Note 3: Aforward slash (/) next to the signal name means the line uses negative logic.

Note 3: Ablank row means there is no connection for that pin.
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4-axis Control board NPMC6045A-4104C YA7256-0/0E

7-7. Manufacturers’ names for the connectors used

The manufacturers’ names for the connectors installed on this board are shown below.

No. Mfg. Model name Remark

CN1 3M 7650-5002SC MIL standard, 50-pin box pin header

CN2 3M 7650-5002SC MIL standard, 50-pin box pin header

CN3 JAE IL-2P-S3FP2 IL series connector, 2.5mm pitch connector
CN4 JAE PS-20PLB-D4T1-FL1 2 row type, 2.54 mm pitch connector

Cables for this board are available as options (except for connector CN4).
Connectors for users to fabricate their own cables are not supplied with the board.
We recommend the following items when fabricating cables.

No. Item name | Mfg. Model name Remark

For CN1 | Connector | 3M 7950-6500SC 1.27 mm pitch, connector for crimping flat cable
For CN2 | Connector | 3M 7950-6500SC 1.27 mm pitch, connector for crimping flat cable

Connector | JAE IL-2S-S3L~(N) IL series connector, 2.5 mm pitch connector
The model name shown on the left is for 170000
For CN3 | Crimped pieces / reel.
terminals | 9AE IL-C2-10000 Compatible wire sizes: ANG#22 to #24

Manual crimping tool: CT150-1C-IL
Connector | JAE | PS-20SLA-DAC2 | 2 row type, 2.45 mm pitch connector

The model name shown on the left is for loose
For CN4 | Crimped piece, 100 pieces. Compatible wire sizes:
terminals | JAE | PSSLACZL-100 | hycina 1o #o8

Manual crimping tool: CT150-2-PSSLA-B

7-8. Connector pin number arrangement

The pin number arrangements for the connectors used on this board are shown below.
Pin numbers locations on CN1 and CN2 Pin numbers locations on CN3
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4-axis Control board NPMC6045A-4104C YA7256-0/0E

8. Signal Functions
8-1. Command pulse outputs (PULS*P, PULS*N, DIR*P. and DIR*N)

The command pulse outputs are used to send command pulses to a motor driver.

You can choose the output method for these pulses: CW/CCW (2-pulse mode) , Direction method
(common pulse mode) or 90 phase difference mode, using the environment register (RENV1
register) on the PCL6045BL.

Description Output example of command pulse
This method outputs command pulses to a S
CW/CCW motor rotation direction lines, CW (clockwise) | ©U-S"teminal
method or CCW (counter-clockwise), independently. DIR* terminal
(2-pulse Using this method, the board will output CW cw cow
mode) pulse signals from the PULS terminal, and !
CCW pulse signals from the DIR terminal.
This method outputs both CW and CCW
N command pulses through a PULS terminal,
Eq';?ﬁggn and i'F indicates the motor direction by PULS* terminal —I_LHMU_L——LM“_I‘I_L—
(common sending the DIR termlngl HIGH or LOW: _ |
ulse mode) In the example on the right, the motor will DIR* terminal
P rotate CW when the DIR terminal is LOW CW COW
and CCW when it is HIGH.
In this method, 90 phase difference pulses 90° 90°
signals are output from PULS and DIR = ™ #l_
90 phase terminals. PULS* terminal —| -
difference In the example on the right, the motor rotates |
mode CW if signals from PULS terminal are ahead DIR* terminal
of DIR terminal; it rotates CCW fif signals from ol CCOW
DIR are ahead.

Fill in an axis number (1 to 4) where the asterisk * appears above.

Output speed

Maximum speed: 6.5535 Mpps, Minimum speed: 0.1 pps
The output speed range depends on the setting of the magnification rate. (Magnification setting values: 0.1,
0.2,0.5,1, 2,5, 10, 20, 50, and 100)

Ex.:
Magnification rate Output speed range
0.1x 01 to 6,553.5 pps
1x 1 to 65,535 pps
100x 100 to 6,553,500 pps

| Output interface |
These signals are differential outputs (AM261S31C or equivalent).
PULS*P and DIR*P output command pulses as positive phase signals. PULS*N and DIR*N output
negative phase signals.
[Output specifications]
- H level output current: IOH = -20mA, max.
- L level output current: IOL = 20mA, max.
- H level output voltage: VOH = 2.5V min. (when Vcc = 4.75V, IOH = -20mA)
- L level output voltage: VOL = 0.5V max. (when Vcc = 4.75V, IOL = 20mA)
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4-axis Control board NPMC6045A-4104C YA7256-0/0E

| Register settings (environment setting register 1 (RENV1)) |
To use positive output logic (PULS*P, DIR*P as low, PULS*N, DIR*N as high), set PMDO to PMD2 in
environment setting register 1 (RENV1) as follows.
CW/CCW method (2-pulse mode): ‘100’
Direction method (common pulse mode): ‘000’
90 phase difference mode: ‘101’

| Positive phase output selection switches (SW1 to SW4) |
You can set the positive phase output (PULS*P, DIR*P) to use the 5V internal power supply using internal
switches.
Switches SW1 to SW4 correspond to axes 1 to 4.
This switch is a double pole switch.
Positive-phase output: pins 1-2, 4-5 connected
+5V Internal power supply: pins 2-3, 5-6 connected

SW '

PCL6045B +5V

D PULSP  (Low)

OuUT# D C{

PULS*N  (High)

/IE 6--- S
AM26LS31C or 4 :

equivalent

DIR‘P  (Low)

DIR# O{

é DIR*N  (High)

SW
Descriptions in () parenthesis show
6 3 the output logic when the
Z o % AM26L.S31C (or equivalent) is LOW.
For the settings
shown above
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4-axis Control board NPMC6045A-4104C YA7256-0/0E

8-2. Encoder inputs (EA*P, N, EB*P. N, EZ*P. and N)

EA*P_N, EB*P,_and N
Connect the A and B phases of the 90° phase difference signals as feedback signals from an encoder that
is connected to servo driver or to a mechanical axis. These inputs are used to count signals indicating thee
current position of the machine.
Pulse trains can be also be input.

EZ*P, N
Connect a Z-phase signal (this signal provides one pulse per encoder rotation), or an excitation phase origin
position output from a stepper motor driver.
Use this input to detect the origin position in origin return operations.

| Input interface |
Encoder inputs are high-speed photo-couplers (TLP2662 or equivalent)
You can connect them to line driver outputs (AM26LS32AC or equivalent), open collector outputs, or the
photo-coupler outputs of an encoder.
When connecting to a line-driver output, you do not need to use external limiting resistors.
[Input specifications]
- Response frequency: 3.5 MHz max. (at IF = 6.4mA, 90° phase difference input, without using an input
filter) Note

+5V
PCL6045BL TLP2662 or

equivalent > e—I |

EA#, EB#, EZ# F, Q<]zgz 0.1W,1KQ

EA*P, EB*P, EZ*P

EA*N, EB*N, EZ*N

Note: Encoder operating conditions

EA__ \__

TEAB e TEAB ‘TEAB N TEAB R
> |e > | >
EB /
Item Symbol | Condition Min Max Unit
EA,EB input signal phase
(90 degree) Teas Note2 Tak(@BTew) ns

Notel. Tcik in the above table indicates 14 MHz (71 ns).
2. If the input filter is ON < EINF (bit18) =1 in RENV2>, the minimum time will become 3Tcik.
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| Register settings (environment setting register 2 (RENV2)) |
EA*P_N, EB*P, N
- A 90° phase-difference input is shown

S O e N e B
ST s T I s O e B

—

90° difference

Set the EIM 0 and 1 bit in environment setting register 2 (RENV2), to a 90° phase difference of 1x "00."
Set the EDIR bit in environment setting register 2 (RENV2) to "0."
- Applying an input filter
There is no physical input filter between the PCL6045B and the input connector.
If you need a filter, set the EINF bit in environment register 2 (RENV2) to "1", to enable a filter approximately
150 n sec in width.
EZ*P N
- Input logic setting
To read "1" while the photo-coupler is ON, set the EZL bit in environment setting register 2 (RENV2) to "1",
to detect the rising edge.
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8-3. Driver inputs (ALM*, INP*, and MPIN*1)

ALM*
Connect this terminal to the alarm signal output of the motor driver. Use it to stop immediately or to
decelerate and stop the motor when an alarm occurs in the motor driver.
INP*
Connect this terminal to the positioning complete output of the servo driver. Use it to detect when the
position control deviation counter on the servo driver is within the range you set and positioning is complete.
MPIN*1
General-purpose driver inputs. These inputs are connected to the general-purpose input/output points POx
to POu on the PCL6045BL.
Normally, this terminal is connected to the servo ready completion output (SVRDY) on the servo driver, to
check that the servo driver is ready for operation. (You may also use this terminal for other purposes.)

| Input interface |
These inputs use a photo-coupler interface (TLP292 or equivalent).
The Anode side of the photo-coupler is connected internally to pins P241 to P244 on CN1 and CN2 through
limiting resisters. P241 to P244 correspond to the 1st to 4th axes.
Supply 24VDC to P241 to P244.
[Input specifications]
- Input current: IF = 6.9mATYP. (at P241 to P244 = 24V)

PCL6045BL +3.3V ,  4.7KQ

TLP292 or 0.3W,3.3KQ

equivalent — P241 to P244

I

E
S
—

ALM#, INP#, PO#

—

| Register setting (environment setting register 1,2 (RENV1,2)) |

ALM*
- Input logic setting
To read a "1" when the photo-coupler is on, set the ALML bit in environment setting register 1 (RENV1) to
"o "

INP*
- Input logic setting
To read a "1" when the photo-coupler is on, set the INPL bit in environment setting register 1 (RENV1) to
"o

MPIN*1
- Input logic setting
Set POM 0 and POM 1 in environment setting register 2 (RENV2) to “00”, for use as general-purpose
inputs.
When the photo-coupler is on, this signal will go LOW, "0." (active LOW (negative logic))

ALM*, INP*, MPIN*1
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8-4. Driver outputs (ERC*, MPOUT*1, and MPOUT*2)

ERC*
Clears the position control deviation counter in the servo driver. This signal is output to stop the motor
immediately at an origin return or an emergency stop. Be careful when setting the output time because
some drivers keep rotating slowly while this signal is on, since only the speed control feedback signals are
returned.

MPOUT*1
This is a general-purpose output for a driver. It is connected to P1x to P1u of the general-purpose
input/output terminals on the PCL6045BL. Normally, this signal is used to turn on the servo signal
(SVON), to enable motor operation by exciting the motor.
(You may use this signal for other purposes.)

MPOUT*2
This is a general-purpose output for a driver. It is connected to P2x to P2u of the general-purpose
input/output terminals on the PCL6045BL Normally, this signal is used as alarm reset signal (ALMRES),
to clear the alarm from the motor driver
(You may use this signal for the other purposes.)

| Output interface |
The output interface is open collector output (equivalent to 74LS07).
[Output specifications]
- Output withstand voltage: 30V, max.
- Output current: IOL = 40mA, max.
- LOW level output voltage: VOL = 0.7V max. (Vcc = 4.75V, IOL = 40mA)

PCL6045B

74LS07 or
equivalent ,

’1>O (:) ERC*, MPOUT*1, MPOUT*2

| Register setting (environment setting register 1, 2 (RENV1, 2)) |
ERC*
- Output logic setting
To turn on the output transistor with "1," set the ERCL bit in environment setting register 1 (RENV1) to
negative logic "0".
- Output time setting
You may set the output time with bits EPWO0 to EPW?2 in environment setting register 1(RENV1).
MPOUT*1
- Output setting
Set bits PAMO0 and P1M1 in environment setting register 2 (RENV2) to "01", for use as general-purpose
outputs.
"0" will turn the output transistor on (active LOW (negative logic)).
MPOUT*2
- Output setting
Set P2MO0 and P2M1 in environment setting register 2 (RENV2) to "01", for use as a general-purpose
output. "0" will turn the output transistor on (active LOW (negative logic)).
Note: To use the general-purpose outputs, before setting environment setting register 2 to output, write a
"1" to each respective bit. Please note that if the respective bit is left at "0," the output transistor will be on
when setting the environment parameters.

ERCH, P1#, P2#

J
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8-5. Mechanical inputs (PEL*, MEL*, SD*/PCS*, and ORG*)

PEL*MEL*
PEL* is the end limit input for movement in the plus (+) direction, and MEL* is the end limit input for
movement in the minus (-) direction.
These signals are used to keep from outputting unwanted signals to the driver.
SD*/PCS*
You may choose SD* or PCS* using an internal switch.
SD* is used to decelerate motor or to decelerate and stop motor. It is also used for origin return operations
and other functions.
PCS* is used to override a target position.
ORG*
Use this signal to confirm the origin position while in an origin return operation.

Combined use of this signal with the Z phase (EZ*) signal from the encoder will enhance repeated origin
return precision.

| Input interface |
The input interface is a photo-coupler (TLP292 or equivalent).
The photo-coupler anode is internally connected to P241 to P244, which come from CN1 and CN2 through
limiting resistors. P241 to P244 correspond to 1st to 4th axes, respectively.
Supply 24VDC to P241 to P244.
[Input specifications]
- Input current: IF = 6.9mATYP. (P241 to P244 = 2V)

PEL* MEL* ORG*

PcLeoasBL 33V, 47kQ

TLP292 or 0.3W,3.3KQ |

equivalent i ] (‘) P241 to P244
+EL#, -EL#, ORGH# i
R ,

7? ('9 PEL*, MEL*, ORG*
SD*/PCS*
+3.3V
PCL6045BL 4.7KQ
- SW* TLP292 or 0.3W, 3.3KQ
3 equivalent
PCS# e E 5 ] ] d‘) P241 to P244

N

1! ;
SD# B —”O/Od—}ﬂ i
‘ 7J/7_ | ('9 SD*PCS*
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| Register settings (environment setting register 1 (RENV1)) |
SD*
- Input logic setting
To see a "1" when the photo-coupler is on, set the SDL bit in environment setting register 1 (RENV1) to
"o "
PCS*
- Input logic setting
To see a "1" when the photo-coupler is on, set the PCSL bit in environment setting register 1 (RENV1) to
"o
ORG*
- Input logic setting
To see a"1" when the photo-coupler is on, set the ORGL bit in environment setting register 1 (RENV1) to
"o "

| PEL, MEL input logic setting switch (DSW3) |
You can change the input logic for PEL* and MEL* using switch DSW3.
Switches 1 to 4 correspond to the 1st to 4th axes, respectively.
Precautions for using the end limit switches.
Since these signals are used for emergency stops, we recommend that you mount sensors which have a
negative logic output to your machine.
These switches can be set the logic for both PEL* and MEL* at the same time.
(They cannot be set independently.)
ON: The end limit signal goes off when the photo-coupler turns on.
OFF: The end limit signal goes on when the photo-coupler turns on.
DSW3

ON

\

1234

1234
axis

| SDIPCS select switch (SW5 to 8) |
Switches SW5 to SW8 correspond to the 1st to 4th axes, respectively.
SD#: pins 1-2 connected
PCS#: pins 2-3 connected

SW Internal circuit for the switch

3 LTS pes#

2 I SD*PCS* — 1
o] 1 9o s
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8-6. Emergency stop input (EMG)

When this signal is received while in operation, the board immediately stops outputting command pulses

| Input interface |
The interface for this signal is a photo-coupler input (TLP292 or equivalent).
The anode side of the photo-coupler is internally connected to P241, which is supplied from CN1 through a
limiting resistor. P241 is the power supply for 1st axis input.
Supply P241 with DC24V.
[Input specifications]
-Input current: IF = 6.9MATYP. (at P241 = 24V)

PCL6045BL V) aTka
SW9 TLP292 or 0.3W,33KQ !
___________ 1 equivalent - ] O P241
2 T & ;
" & ewe
Input logic
After an emergency stop has occurred, the emergency stop is released when the photo-coupler is turned
on.

| Emergency stop enable/disable switch (SW9) |
Switch SW9 is used to select whether to enable or disable external emergency stop signals.
Enable: pins 1-2 connected
Disable: pins 2-3 connected

Internal circuit for the switch

SW9
3 3
2! O+—
1 : .

Precautions if you disable emergency stops.
Make sure you have a separate function that ensures the safety of your entire system.
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8-7. Simultaneous start I/O (CSTA), simultaneous stop I/O (CSTP)

CSTA
Multiple axes can be started simultaneously using an external signal.
CSTP
Multiple axes can be stopped simultaneously using an external signal.
These are useful for simultaneously starting and stopping motors controlled by multiple boards.

| Input interface |
This signal is pulled up with a 4.7 K-ohm resistor internally.

PCL6045BL +3.3V
— 1716 W, 4.7 KQ

CSTA, CSTP O CSTA, CSTP

8-8. Manual pulsar inputs (PA*, PB*), enable/disable pulsar input (PE*)

PA* PB*
These inputs receive 90° phase difference signals or pulse signals from an encoder other than manual
pulsar or motor. The signals are directed to an internal counter.
PE*
Enables or disables the PA* and PB* inputs.
By connecting this signal to GND, PA* and PB* will be enabled.

| Input interface |

This signal is pulled up internally with a 4.7 K-ohm resistor.
To input external signals, provide an external interface circuit to match the interface of the manual pulsar.
PCL6045BL +3.3V

1716 W, 4.7 KQ

PA#, PB#, PE# ¢ PA* PB* PE*

| Register settings (environment setting register 1, 2 (RENV1, 2)) |

PA* PB*
There is no physical input filter between the PCL6045BL and the input connector.
If you need a filter, set the PINF bit in environment register 2 (RENV2) to "1", to enable a filter approximately
150 nsec in width.

PE*
There is no physical input filter between the PCL6045BL and the input connector.
If you need a filter, set the DRF hit in environment register 1 (RENV1) to "1", to enable a filter approximately
32 msec in width.
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8-9. Others

No physical input filter is provided on the following signal lines between the PCL6045BL and the input
connectors.

PEL*, MEL*, SD*, ORG*, ALM*, and INP*
If you need a filter, set the FLTR bit in environment register 1 (RENV1) to "1", to enable a filter approximately
4 ysec wide.

| Unused general-purpose input/output lines (P3 to P7) |

In addition to the general-purpose input/output lines PO to P2 that this board uses, the PCL6045BL also has
the signals from P3 to P7.

This board does not use these P3 to 7 signals and they are pulled up to +3.3V with each one of 4.7 K-ohm
internal resistors. Therefore, set the bits in environment register 2 (RENV2) for these terminals to make
them behave as general-purpose inputs "00."

Please note that inputs on these lines P3 to 7 are always "1."

General-purpose

input/output Bit name Setting Signal logic of PCL6045BL
terminal name

PO# (MPIN*1) POMO and POM1 | General-purpose input | 00 | Active LOW (hegative logic)
P1# (MPOUT*1) | P1MO and P1MO1 S&gﬁ[a"p“rpose 01 | Active LOW (negative logic)
P2# (MPOUT*2) | P2MO and P2M1 S&gﬁ{a"p“rpose 01 | Active LOW (negative logic)
P3# P3MO0 and P3M1 | General-purpose input | 00 | Always "1"
PA# PAMO and PAM1 | General-purpose input | 00 | Always "1"
P5# P5MO0 and P5M1 | General-purpose input | 00 | Always "1"
P6# P6MO0 and P6M1 | General-purpose input | 00 | Always "1"
P7# P7M0 and P7TM1 | General-purpose input | 00 | Always "1"

Power supply P241 to P244 for external input |

Pins for the 1st to 4th axis input/output lines on CN1 and CN2 use P241 to P244 lines for to supply power to
an external input. These lines are common with the terminals supplying 24VDC power to the input for each
axis.

P241 is connected to the anode of the photo-coupler on the 1st axis input (ALM1, INP1, MPIN11, PEL1,
MEL1, SD1/PCS1, ORG1) and to the emergency stop input (EMG) through a limiting resistor.

P242 to P244 are connected to the anode of the photo-coupler on the 2nd to 4th axis inputs (ALM2 to
ALM4, INP2 to INP4, MPIN21 to MPIN41, PEL2 to PEL4, MEL2 to MEL4, SD2 to SD4/PCS2 to PCS4,

and ORG2 to ORG4) through limiting resistors.

equivalent - 1 T (,J) p241
>{zsz |
L . :
g : Q ALM1
| 1
' !
. !
TLP292 or 0.3W,33KQ | !
equivalent - 1 !
Dby :
w7  Ewe
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9. Address Setting

9-1. Base address

Set the base address (top address) for this board using switches (DSW1 and DSW?2) for the top 11 lines (SA15 to

5) of the address bus.

In the address shown below, ON ="0" and OFF ="1."
This board is set to address 0x0a00 when delivered.

DSw2 DSwW1 ON
JubHEn00| | AEREAAAA
123456738 12345678
NS ONDLD O Q O O NM < W0
(EEYE035 35333333

9-2. /O address map

| Axis allocation map |

The address range for each axis is separate and is set with address lines SA3 and SA4.

SA4 SA3 Address range Description
0 0 00H to O7H Address range of the 1st axis
0 1 08H to OFH Address range of the 2nd axis
1 0 10Hto 17H Address range of the 3rd axis
1 1 18H to 1FH Address range of the 4th axis

| Map inside each axis |

The memory map for each axis is defined by the setting of SA2 and SAL.

- Write cycle
SA2 SA1 Address signal Description
0 0 comMw Select axis and write control commands
Change the status of the general -purpose output port (onl
0 1 OTPW affectgl the output bit) ’ i putport(only
1 0 BUFWO Write to the I/O buffer (bits O to 15)
1 1 BUFW1 Write to the 1/O buffer (bits 16 to 31)
- Read cycle
SA2 SA1 Address signal Description
0 0 MSTSW Read the main status (bits 0 to 15)
0 1 SSTSW Read the sub-status of the general-purpose input port
1 0 BUFWO Read from the input/output buffer (bits O to 15)
1 1 BUFW1 Read from the input/output buffer (bits 15 to 31)
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YAT7256-0/0E

10. Interrupts

Interrupts sent from this board to the PC/104 bus can be set to one of 5 IRQ addresses (3, 4, 5, 6, or 9) using

switches (DSW2).

By sliding a switch to the ON side, that IRQ is selected.
This board is set not to send any interrupts when delivered.

DSwW1
2400 A40E0000
123 12345678
™ < o O O N M < W0
£y 53333335
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11. Example of Connections to a Motor Driver
11-1. Command pulse output (PULS*P. PULS*N, DIR*P, and DIR*N)

In general, there are four types of connections, depending on the interface specifications.
A. Connections with photo-couplers
B. Connections with line receivers
C. Connections with photo-couplers and a driver support the differential input.
D. Connections with TTL signals.

Although the connection specification varies with the driver specifications and the wiring cable size, you can use
the following tables as a general guide.

Connection method Cable length Corfnmand puise Noise immunity
requency
B or C above 10 morless Up © the maximum Strong
driver frequency
Aabove 3morless 500 Kpps or less Some
D above 1Imorless 250 Kpps or less Not much

A. Connections to photo-couplers (to connect to an internal 5V power supply)

| NPMC6045A-4104C |

AM26LS310r YA . S
equivalent ﬁ%ﬁ‘lc z J;PULS"P Mr---7 R
=~ e
) PULS*N [ | )
- —0
I
oo || |
s T
45V We I
AM26LS310r g Q:S |oree 11 | g
equivalent 4lo % t =
I
| DIRxN I / ! |
s .‘_ _ _ _ _J
GND T
-rl-r—()
—
o FG

SW setting: 2-3, 5-6
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B. Connections to line receivers

| NPMCB045A-4104C | :
+5V S Line receiver
AM26LS310r 37 2 Jeuseg----4 | AM26LS32 or
equivalent 1 n'|° T . I equivalent
R I .
| PULS*N | | I
o b |
Lo L4
7 N ' e
AM26LS31 +5V §_\Fi: 11 ! Line receiver
or |
. olgls  LORWP D e
equivalent 4|50 O H : < equivalent
I
| DRaN ! / ! ﬁ
e l ld T
GND 11 |
R
10
SW setting: 2-1, 5-4

C. Connections to photo-couplers and the driver supports the differential input.

| NPMC6045A-4104C |
+5.UI Sw*
AM26LS31 of ‘|f 35 19 lPULS‘P T=———- R
equivalent 1 {;rc ’ N —
ey N |
| PULSRN | | |
L |
I
GND Ol [
X :
45V, SWe N
f-\—‘,
AM26L$31 or ‘|‘ 6 o1 s DIRxP I |l R
equivalent 4 |0 o +—F —
N |
[ DR<N ! / b
v -I_ — _J T
B ]
(I
SW setting: 2-1, 5-4
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D. Connections using TTL

| NPMC6045A-4104C |
S s
AM26L§31 or 1 Q] 2 | PULS*P
equivalent O |
+5 | 0
PULS#N - - — =
S D S S
-~ Gm (| I /
_Jr 4 T I \’1
I |
W5V, SWx I
AM26LS31 Y |
' or B—'QJ_O_S DIRxP I '
equivalent Lo/ I '
I
N l R
I |
—J T__r]
o

SW setting: 2-3, 5-6
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11-2. Encoder inputs (EA*, EB*, and EZ*)

Connections to line drivers

| NPMC6045A-4104C |

TLP2662 or equivalent

180 |EAP (T ——— — 7 lAM26LS31 or equivalent

_*’Q’F K EAxN

TLP2662 or equivalent

A-phase

AM26LS31 or equivalent

|

|

[

|

[

| oy
: % |— B-phase
i
[

[

|

180 EBxP

_°<]’¥ %ﬁ“( L EBsN

TLP2662 or equivalent

180 | EzZ«P i "AM26LS31 or equivalent
n <I+_ % @“‘ EZuN / f {k Z-phase
=
FG T

Connections to open-collectors

Voltage (V) | Recommended external
Connect external resistors (R) to resistor value (R)
match with the voltage (V) used. +5V 1/4 W, 100Q
+12V 1/4W, 1KQ
+24V 12w, 2.2KQ
| NPMC6045A-4104C |
TLP2662 or equivalent
180 S — R v
. ‘EAnP (Y = _'1| I
—o | I
+ T Q1K J\EA*N 1l / l J\
T | I“ I T ; |A-phase
|
TLP2662 or equivalent I | —
180 |EBp . , R
— |
o %@“‘ s ! . !
[ ; :" | T ; |B-phase
TLP2662 or equivalent I | —
180 I | R
ELXP = 1
] 0< H; K EZxN ! / |
” ? R i Z-phase
FG
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11-3. Driver inputs (ALM*, INP*, and MPIN*1)

Connections to photo-couplers

33v | NPMC6045A-4104C |
sk [] TEP2920r P241~4
equivalent 3K t’I‘- |P2d‘|—d +2|:-.,,-_
1

@ %S 1 ALMs JNP» MPIN«1

11-4. Driver outputs (ERC* MPOUT*1, and MPOUT*2)

Connections to photo-couplers (+30V max.)

| NPMC6045A-4104C | _|V .
74LS07 or
equivalent l ERCx MPOUT %1 MPOUT %2

a0 I GND
ar |
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11-5. Mechanical inputs (PEL*, MEL*, SD*/PCS*, and ORG?*)

1) Positive (+) and negative (-) end limit inputs (PEL*, MEL*)

We recommend connecting to a b-contact (negative logic) mechanical sensor or mechanical limit switch.

Connections to mechanical sensors

TLP292 or

P241~4

Sensor

equivalent 3x ff | p241-4 @<' <
Gy | o
PEL*MEL= gu<€_,_‘_\
1 $24V 5 o-l
L (<

Connections to mechanical limit switches

47K . P241-4
equivalent 3% tf- lPZM-&

NPMCG6045A-4104C
33V @ TLpag orl "o

Limit switch

e S
& I

+24V

S
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2) Ramp down/positioning start input (SD*PCS?*), origin position input (ORG?*)
We recommend connecting to an a-contact (positive logic) mechanical sensor or mechanical limit switch.

Use a mechanical sensor when repeat precision is much required.

Connections to mechanical sensors

3.3V NPMCB045A-4104C
TLP292 or
P241-4

equivalent 33 fI\

P241-4

Sensor

—
O
Y

(]

@D

Ocq

l
1 SD=/PCSx,0RGx*
- |

+24V

“”<<—o’6]

BN

Connections to mechanical limit switches

LK . P241~4
equivalent
f 33X 1| panreg

Limit switch

e S .
* [

+24V

s

=
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11-6. Emergency stop input (EMG)

YA7256-0/0E

Connection to an emergency stop switch

TLP292 or

P241

LK1 equivalent 87 o Emergency
o 3 Stop switch
EDE |ne _
o 1 $24V

SN

11-7. Simultaneous start I/O terminal (CSTA), simultaneous stop I/O terminal (CSTP)

Connecting two NPMC6045A-4104Cs

NPMC6045A-4104C #1

NPMC6045A-4104C #2

PCL6045BL +3.3V +3.3V PCL6045BL
- SR esta csTal 4K -
3.3V w3y
CSTP ﬁMK CSTP CSTP HK@ CSTP
GND  GND
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11-8. Manual pulsar inputs (PA*, PB*), enable/disable pulsar input (PE*)

Connections to a user interface board

Interface board

| NPMC6045A-4104C |
PCL6045BL +3.3V e o - l Manual pulsar
aA?K lPAl 04— Y = —]
e ' ol glx [ ] [ s
GND I i‘ |
T 1 |
I I
I |
+3.3V |
Vecc 160 Il
ad.’ﬂ( PBx Laa ﬁ:_I —F :
PBx~u o ﬂ{ 1|< 11 / | I af
GND o — T
. FG
a+3.3V
47K =
PEx~u |, PEx ET*«}—;

+5V 7 | /|\
GND I +1°"

iy T

The circuit shown inside the user interface above is only for reference purposes.
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12. Bus timing

12-1. Read timing

tl
< 7
AEN ———— /—
&> As
Hi Z Hi Z
focsis ————\
\ /
SAOt0 15 _< >_
2 3
IOCHRDY - -
\\__ ______________________ ///

\ Y,

| 4 5 6
<>

DOto 15 < ________________ {i >

Symbol Item min. max. Unit
t1 Address, AEN stabilizing time 31 ns
t2 IOCHRDY delay time 76 ns
t3 CPU wait request time 262 ns
t4 Data output delay time 35 ns
t5 Data output delay time 18 ns
t6 Data float delay time 26 ns
t7 Address, AEN latch time 6 ns
t8 /IOCS16 delay time 70 ns
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12-2. Write timing

1 t7

- Hi Z
nocsie _MZ | Nl

SAOt0 15 < >

2 3

AEN —

IOCHRDY 7

t4
/low
5 <_£6|
Symbol Item min. max. Unit
t1 Address, AEN stabilizing time 31 ns
t2 IOCHRDY delay time 76 ns
t3 CPU wait request time 262 ns
t4 /IOW signal width (note 1) 13 ns
t5 Data setup time 12 ns
t6 Data latch time 6 ns
t7 Address, AEN latch time 6 ns
t8 /IOCS16 delay time 70 ns

Note 1: When a CPU wait request is output, t4 is the amount of time after IOCHRDY goes high till
/IOW goes high.
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13. Setting Switch Layout

The layout of the setting switches is shown below.

SD3/PCS3 selection

4th axis command pulse, —
forward-phase output setting

3rd axis command pulse,
forward-phase output setting

SD4/PCS4 selection

2nd axis command pulse,
forward-phase output setting

—

YA7256-0/0E

1st axis command pulse,
forward-phase output setting

- R

\ ~
........ N\ SH2Sy1 =
5
—
5 <
= Logic selection for
b // end limit switches
= | SD1/PCS1 selection
P
= 1 Enable/disable
= emergency stop
d6daubd i O :
DSW2  DSW1 @%‘\_\_ SD2/PCS3 selection
/ \ =
o oo DELq
ﬁﬂﬂﬂn oooooano ﬂﬂnﬂﬂﬂﬂﬂm
o
o

BoposcecNes

2
Ennnnun\s\nunnunnn

@2

@"“gﬁ!ZWEZZZ

4C CNg  ND
A}
Interrupt setting Base address setting
Item Setting status Setting item Setting status
Command pulse Forward-phase output Logical ON (Setting when delivered)
forward-phase Pins 1-2, 4-5 connected selection of Turn off the end limit signal by turning on the
output setting M N end limit photo-coupler.
(SW1to SW4) - switch Axis4321
=1, (DSW3) J
Internal power supply +5V
(Setting when delivered) ON
Pins 2-3, 5-6 connected Turn on the end limit by signal by turning on the
A photo-coupler.
N |
O <
SD*PCS* selection | SD* selection (Setting Base address | Base address setting ON: "0," OFF: "1"
(SW5 to SW8) when delivered) « setting Interrupt setting. Select by turning on.
p (Setting when delivered)
Interrupt
- ™ Setting DSwW2 DSwW1
PCS* selection lllll/// /l’l’/// ON
o A A A % %. U A 9 4
. DSW1 to
= i1 ulafuls
- 12345678 12345678
Enable/disable Enable emergency stop B38EBLLT 22349838
emergency stop (Setting when delivered) EEEEELNNY DOFFFHH S
(SW9) X
— ™
Disable emergency stops
N
,._§
— M
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14. External Dimensions of the Board

The external appearance of this board is shown below.
The FGs terminals (frame grounds) on CN1 and CN2 are connected to through-holes A and B, respectively.
Connect to the through-hole by putting a stacking spacer on the frame of the control system.

82.55
8.89
4-® 3.2
\\\ Bl — 610 1
l Lo FEEEEREEEE o4 1t
o = =il
n| = = =:E
o 2 Ee (- i
nl o = - g | 8
| Oy = = =:|E
© M E_ %T IJ:j:_:
o NSLI/PT)
Tl flssoisifnonnnnnnnnnnanaaaasaasaasasafs —
IIEIEIIIIIIIIIIIIIIIII‘IIIIIIIIIIIIIIIE e
r $—|m2 %lnunuuunnnnnnnnnnnnnnl'ﬂ\-$— |
L] AN
5.08 16
85.09
90.17 '
| [ 1=
TTTTTTTTTTTTITIITITITINIIOITOT
—:T_:_
=]

Unit: mm
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15. Accessories

This board is supplied with the following items.

- Nut 4pcs
- Stacking spacer 4pcs

Material = Brass, Surface processing = Nickel plated

5, _15.24

m
>

A =

@«

Unit: mm
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16. Optional ltems

The following junction boards, terminal blocks, and cables are available as options.

16-1. Configuration of the options

- Junction board, terminal block
FCS—-J2

When using the junctions |

NPMC-CS002  [@
3%
@
O
Q e e e
When using the terminal block |
@
) NPMC-C50J2  [@
8%
® @
S e

Cable length
-NPMC-C50J2 12m
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16-2. Specifications of optional items

16-2-1. Junction board: FCS-J2
A junction board to connect each motor driver.

External drawings of the board

150 (58)

1| e

32.5
43.8
(551

Position Part type Model name - Specification Mfg.

CN1 Connector | MIL standard pin heater - 50-pin, with 2 guide keys, right and left

MIL standard pin heater - 30-pin
(1st and 3rd axes, for connecting motor drivers)
MIL standard pin heater - 30-pin
(2nd and 4th axes, for connecting motor drivers)

CN2 Connector

CN3 Connector

IL-2P-S3EN2
CN4 Connector (1st and 3rd axes, for emergency stop inputs to the motor drivers) JAE
CN5 Connector | I=-2P-S3EN2 JAE

(2nd and 4th axes, for emergency stop inputs to the motor driver)
TB1 | Terminal block | 20 terminals (for mechanical inputs)

FG teSr(r::l?r\ll;I For connecting the shield on the CN1 connection cable

JP1 Jumper (st and 3rd axes, select input to prohibit CW rotation)

JP2 Jumper (1st and 3rd axes, input to select whether CW rotation is prohibited )
JP3 Jumper (2nd and 4th axes, input to select whether CCW rotation is prohibited )
JP4 Jumper (2nd and 4th axes, input to select whether CW rotation is prohibited )
JP5 Jumper (st and 3rd axes, input to select whether CCW rotation is prohibited )
JP6 Jumper (2nd and 4th axes, enable/disable emergency stop input)
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Connector Wiring Diagram 1 ‘
N2 N o3
~

PULS2P/PULS4P| > & 5!

PULSZN/PULSAN| 8 < & 52

DRPIORGP| 7 <& 5>

DIR2N/DR4N| 8 < & B>

EAZP/EALP| B 553

EANEAN| < 50

EB2P/EBAP| 7 (< 557

EB2V/EBAN| B< 558

Ezp/Ezep| PLL 55
EZANVEZIN| <& >0

ERCZP/ERCAP| B & — 51
ERSs
2, % R
ERCIVERCIN| 22¢ & ERCNERCAN| 8¢ ¢ 5>
SVONYSVON3| < € SVONZ/SVONA| /<& 556
ALMRESVALMRES3| (& ALMRES2/ALMRE S| 28 ¢ >0
SVROYVSVROY3[DK & SVRDY2/SVROY4| 24 & S
ALMALMB| O & AALM[ P G 558
neume3('¢ € > LT LR >>P
I~ PEL1/31>—— ) PEL2A1>——> D
MEL1H/31 >— MEL2/A1 P 2
ENGH >——— B >—— 2
PUA PUA

N
5
<"

>
\>27
<<

D>

N4 —— N ——

>

B

o

pu pull AN

EI‘E11(—ZE 3 EHGZK—zEa R (gz E&sz
as s
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Connector Wiring Diagram 2
Nt T8
%
PELYPEL3| (& of
PEL11!31€1§L
MELVMEL3|6< & of
o
IIELW314§3
sowso3| << o8|
ORGY/ORG3| B & obé
PEL2/PEL4| << of
PEL21/41<H0 |3 ,
MEL2/MEL 4|0 & oBf|
P
MEL21/41213 [3
sD2/5D4| 1< & — o
ORG2/ORG4| 42L& o8|
PUA
P24| 3¢
N24 :;<{
N24 “{ <
N24| (&
N24[¥7 <<
‘B<< QM
49< 4 oMl
50 A3
o
oM
FG ohb
(0T-005) oM
O QMI
L oM
B o
N24— om
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4-axis Control board NPMC6045A-4104C YA7256-0/0E

16-2-2. Connector terminal block: PCN-1H-50
Connector terminal block for connecting each motor driver

External dimensions of the terminal block
200
160 2-945 : 36.8 )
A |
VaE
{B' = o AR E R e = & . @
~1
1|z} el el el
[#le}s] IR 2ESERE
Position Model name - Specification
Can be installed on a DIN rail
Installed on the board Can be secured with screws through the two @4.5 holes
(We recommend M4 X 15 screws)
Connector MIL standard pin header - 50-pins, with two guide keys, right and left
Terminal block 50 terminals
Wiring diagram |
Connector Terminal block
Pin No. Terminal No.
Al (1 Al
B1 (2) B1
A2 (3) A2
B2 (4) B2
A24(47) AZ24
B24(48) B24
A25(49) A25
B25(50) B25
* Numbers in () parenthesis are the pin numbers on the CN1 cable connector.

16-2-3. Cable: NPMC-C50J2
Cable used to connect this board to a junction board, or a terminal block connector.
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External dimensions of the cable ‘

©
\®
G
® @ﬁ @

—

1200 *2°
Position Part name Model name — Specification Mfg.
Connector PS-D4C50N
A Cable clamp shell PS-HD50 JAE
Crimped terminals 030-51307-001
Connector PS-D4C50
B Cable cramp shell PS-HD50 JAE
Crimped terminals 030-51307-001
UL20276, nominal cross-sectional area AWG28 (including the
C Cable )
shield)
D Printing "NPMC6045A CN1, 2"
E Printing "FCS-J2 CN1"
= Ring terminal 1.25-M3 JST
Wire 0.3 mm’green 150 mm (for connecting to the shield)
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Pin assignment table |
NPMC6045A CN1,2 FCS-J2 CN1
Pin No Wire color Signal name. A A Pin No Wire color __Signal name |
1 | AT | orange (blackx1) |[PULSTPPULS3P |—H = 1 | AT | Orange (blackx1)  [PULSTP/PULSIP
2 | B1 | Orange(redx1) ~ |PULSINPULSIN | -+ 2 | Bl | Orange (red x1) PULSIN/PULSIN
i =S oot )y M NN ooy b oo N 1 V151
STAT] WhieGasoa)  EAPEAF - TS Wi (leda)  [EAPTEAS
6 | B3 | white (redx1) EAINEASN H 10 | BS | white (red x1) FAIN/EASN
7 | AL | Yelow(lackx) |[EBPEB3P | LM | A6 | Yelow (blackx1) ~ |[EBIP/EB3P
g Eé Yellow (red x1) g%l@;%%j I N % Ef} Yellow (red x1) gggf; @Eib_{
’ L. pink (black x1) CLImC L L /L. pink (black x1) L ILLI
T D AT RO ey R
range (blac + range (blac C
2 | B6 | oOrange (red x2) GF;JD i m T 144 1827 | Orange (red x2) N2
(il — a1
S A8 \?Jg)t/e(zf)%ﬁ)ﬂ) INPTINP3 — H—{ 31 | A1 \%ﬁi/e(zf,f;ﬁ)xz) INP1/INP3
16 | B& | White (red x2 ERC1LERCS 27 | B11 | white (red x2 ERCIN/ERCIN
17 | A9 Yellow((black)x2) MPOUTTIMPOUT 31 : : : : 73 A1? YeIIow((bIack)XZ) SVON1I§’VDN3
Jg E’?O Yellow (red x2) MPOU pZ_.HbOUUZ Ll Ll %g E]é Yellow (red x2) E\':H[’EIEFS‘ 1/ALMRESS
| L. pink (black x2) ELTPEL 18 | L. pink (black x2) EL/PEL
20 | B10 | L. pink (red x2) MELIMELS H H— 36 | B18 | L. pink (red x2 MEL1/MEL 3
21 | A1 | orange (black x3)  |SD1/PCSTSD3/PLST 1 37 | A9 of;nge( (black)xs) SD1/S03
%% EJI} Orange (red x3) gBG%g?gﬂ 5L u 358 E)i139 Orange (red x3) QEG;IZOJRI‘%?J —
Gray (black x3) LoZF PULSY Gray (black x3) L Lok
24 | B12 | Gray (red x3) PULS2N PULSAN HH H— 6 | B3 | Gray(redx3) PULSZN/PULSEN
25 | A13 | White (black x3) DIRZF DIR4P t 7 | A4 | white (black x3) DR2P/DIRLP
26 | B3 | White (red x3) DIRZN DIRAN w 718 | B4 | white (red x3) DIRZN/DIREN
;; gjli. Yellow (black x3) Egigﬁiﬁ ] N 12 ég Yellow (black x3) Ei;ﬁ;giéﬁ
25 | AT Z?,'l?,%ﬁgcfig) EBZ2P £B4P L {17 | A9 [?L',?X&EL?SCX&) EB2P/EB4P
30 | B15 | L pink (red x3) EBZNEBLN 1 18 | BY | L. pink(red x3) :32\!/:3£N
31 | A16 | Orange (black x4) /2P F74P B 712 | A0 | Orange (black x4) ZIPIEZLP
e cmme e s (O
ray (black x4; 5 J Gray (black x4;
34 | B1/ Graz Elr)ed x4) ) GNDO 1 = 45 | AZ3 Graz Ered x4); ) N24
T AT oy e s MANNR G 0o 5 I o S v s
ite (red x , T T White (red x4
SETBT ] velowas . [ERIERT L L1 2630 vaoe e ERCVERCE
35 | AZD | L. pink (black x4) MPOUTZ1IMPOUT4AT —H H— 27 | A1 | L. pink (black x4) SVONZ/SVONL
f;q %.%EL‘I} L. pink (red x4) flE[EszgE{IfOU 162 1 1 %g E;% L. pink (red x4) I&ET;E?‘Z[!&I:M{&S&
' Orange (black x8) . ' T ] Orange (black x8) '
L7 | B71| Orange (red x8) MELZ MEL4 40 | BZ0 | orange (red x8 MELZ/MEL 4
43 TA2Z] Gray (black x8) SD2/P(52 SD4/PCS4—H 41 [ AZ Gray%bl.’gckXS)) SD2/5DL
44 | B22 | Gray (red x8) ORGZ,0RG4 1 —— 42 | 8271 | Gray (red x8) 0RGZ/0RG4
ig gg White (black x8) E%ﬂi’%ﬂ T T 43 | AZ2 | White (black x8) P24
White (red x8) 1 White (red x8)
L7 [ A2 5 H H
48 | B24 | Yellow (black x8) GND H H— 46 | 873 | Yellow (black x8) 24
49 | A75 | Yellow (red x8) GND U 47 | AZ4 | Yellow (red x8) 24
50 | BZ5 | Shield G 48 | B24
L9 1 AZS
50 | B25
|_Color | PinNo
03%Green G

17. Driver connection example

See the separate pages containing the "NPMC6045A-4104 connection example”
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The descriptions in this manual may be changed without prior notice to improve
CAUTION performance or quality.
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