4-Axes Motion Control Card
NPMC6045A-4104

User’s Manual (Ver2.00)

"‘.-: uﬂﬂuﬂ

= B
-ll'-II-II!III\IHI!“\II-\I i II\IHIHN

Nippon Pulse Motor Co., Ltd.



NPMC6045A-4104 User’s Manual Ver.2.0

Contents
1=t LT - | PP OO PP PP PR SPPPPPPPPPPT 1
2. MAIN FRAIUIES ...ttt ettt e ettt e ettt e ettt et e e e e teaetaeaeaeaeaaaaaaaaaaaaaaaaanaaaans 1
R TS =Tl o= 11 o] o OSSP 2
=] (oTed (gl B T=To | = Lo 1RSSR 3
VLV s o = =] o T G I =T | = g o 3
4-2. #1-4 axXeS I/F BIOCK DIAQIAM ....oiieiiiieieiiiiee e ettt aes e e e et aa et s s e e e e e eeaasae s e e e e eeeesnsnnnnnns 4
e B AV [ T =1 (o Tod Q=T = o 5
5. CONIIOl INEEITACE. ...ttt ettt e ettt e e et ettt e e et e e et eaaaaaaaaaaaaaaaaaaaaaaaanaaaans 6
5-1. Command PUISE OULPUL: ....oeeeieeeeeeee et e e e e e eeeeeeeeeeeeaees 6
L g TeTo o 1= o [ o] o U | PSRRI 7
5-3. Mechanical SENSOIS INPUL: .....uuiiiie e e e e et s s e e e e e e e eeaarb s e e e aeeeeeeees 8
5-4. EMErgenCy STOP INPUL ...t e et ettt e e e e et e e e e bba e e e eaea e e aeaeanas 9
5-5. Multipurpose or Digital Servo INPUL: .........oooiiiiiii e e e eeeee e 9
5-6. Multipurpose or Digital Servo OQULPUL: ..........ooiiiiiii i eeereeeeeeeees 10
5-7. Simultaneous Start and Stop INJOULPUL: .........oooiiiiiiii e 11
5-8. Manual Pulser or Enable/Disable iNput: ... 11
520 OIS e 12
6. CONNECION INFOIMMALION. ... ittt et e e e e e e et ettt e et e e et aaaaaeaaaeaaaaaaaaaaaaaaaaaaaaaaaaaaaas 13
6-1. CNL: #1 and #2 aXiS SIGNAL.....uuuiiiiie i e e e 13
6-2. CN2: #3 and #4 axiS SIgNAL.........cooviiiiie e 14
6-3. CN3: EMergency StOP INPUL ......... et e e e e e e s 15
6-4. CN4: Manual Pulser , Simultaneous Start and StOpP...........coooveveriiiiiiiieieecc s 15
Lo Y o T3] @] o 1Tt o] SRR 15
T AOAIESS ...ttt e bttt e e e s e e e e e e aae s 16
T-1. BASE AUAIESS ..ot 16
R Ao (o | LTSS V- T o SRR 16
8. INTEITUPL REQUEST ...t ettt e ettt e e e ettt e ettt e e e eeba e e e e eaa e e eeaanns 17
LS = T T 0 1 o SRR 18
-1, REAA CYCIE ..ot 18
LS ST 41 = @Yo [ SO OPSPN 19
O 1110 1=T 0 £ o] O PO P TP PP PP TPPPUPPPPRPN 20
11. CONNECLION EXAMPIE ...eeeiiiiiiie it s e e e e e e e et e e e e e e e eeeentbnn e aeens 21
3 I @0 ¢ 1 F= T Lo I o101 Y= @ 10 11 01U | o PR 21
S g oo To 1= ] ] 11 | oo 23
11-3. Multipurpose or Digital SErvO INPUL: ... ... er e ereeeeeeeeeeees 24
11-4. Multipurpose or Digital SErVO OULPUL: ......oevvviiiiiie e e e e 24
11-5. EMErgency SEOP INPUL:. ..ot e et e e e e e e e e aae e e s 24
11-6. MechaniCal SENSOF INPUL .....ovviiiiii et e e e e e e et e e e e e e e eeaeeraaa e eaeas 25
11-7. Simultaneous Start and StOP INJOULPUL ...........uueeiiiiiiiiiiiiiiiieieie e e e e e e e eeeeeeees 26
11-8. Manual Pulser or Enable/Disable INPUL .........oii e 26
12. POSITION OF SWITCR ...ttt e 27
L3, ACCESSONES . ..tttttttteeeteeeteee ittt ettt ettt ettt et ettt eeeeeeeeeeeaaaeaaaaaaaaeaaaaaeaaaaaasaaasaaaaaaaeaaa s nnnnannnnbnbarnnnrnaes 27

C1l Nippon Pulse Motor Co., Ltd.



NPMC6045A-4104 User’s Manual Ver.2.0

1. General

NPMC6045A-4104 is an advanced PC/104, 4-axis motion control card that allows control of
stepper motors or digital servomotors. The NPMC6045A-4104 incorporates a PCL6045A
motion control chip as part of its compact design, and it comes with a C language library.

2. Main Features

» Axes control for steppers and digital servomotors

e Maximum Command pulse output frequency of 6.5Mpps
» Trapezoidal and constant speed motion profiles

 Linear or S-curve acceleration and deceleration

* Any 2 axes circular interpolation

» 2to 4 axes linear interpolation

» 28-bit up/down counter for incremental encoder feedback
» Open-collector or Line-driver of encoder inputs available
 Various modes for homing

» Speed and Position change on the fly

Note:

- This board has most functions of the PCL6045A with it. However, the following functions
have been removed.
» Direct Input from Drive Switch (+DRx-u, -DRx-u)
» General-purpose I/O pins (P3x, P4x, P5x, P6x, P7x)
» Counter reset input signal (CLRx-u)
» Counter latch input signal (LTCx-u)
» Output signal when the chip is generating pulses (BSYx-u)

- This User’'s manual has not described the functional details of the PCL6045A. Please
refer to the “PCL6045A USER’'S MANUAL” regarding the function of PCL6045A, or the
details of a register.

1 Nippon Pulse Motor Co., Ltd.
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3. Specifications

» PC/104 Bus Line: 16 Bit Data Bus
» Occupancy 10 Address: 32 Bytes
* IRQ3,4,5,6,9 (Select by switch)
» Pulse Range: +/-134,217,728 (28 bit)
» Ramping-down Pulse Range: 0 to 16,777,215 (24 bit)
* Pulse Rate Registers: FL, FH, FA
« Command Pulse Output Frequency for motor-control: 6.5Mpps (Max Speed)
* Pulse Rate Multiplication Factors: 0.1x to 100x
» Pulse Rate Setting Steps: 1 to 65,535
» Acceleration/Deceleration Rate Setting Range: 1 to 65,535
» Encoder Input: 5MHz (at 90-deg. Phase difference input)
» Multipurpose or Digital Servo Input: MPIN*1, ALM*, and INP* by Each axes
» Multipurpose or Digital Servo Output: MPOUT*1, MPOUT*2, and ERC* by Each axes
* Mechanical Sensor Input: PEL*, MEL*, SD*/PCS*, and ORG* by Each axes
* Emergency Stop Input: EMG
» Simultaneous Start and Stop In/Output: CSTA,CSTP
» Manual Pulsar or Enable/Disable Input: PA*, PB*, and PE* by Each axes
» Reference Clock for PCL6045A: 19.6608MHz
» Power: DC+5V +/-5%, 400mA (Typ.)
» External Power Input: DC+24V +/-10%, 250mA (Max.)
» Environmental Conditions

- Temperature: 0 to 40 deg. C

- Humidity: 80% R.H. maximum

2 Nippon Pulse Motor Co., Ltd.
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4. Block Diagram
4-1. Whole Block Diagram
CN5,6 PCL6045A CN1,2
[ | AEN cs [ ] puLs
™| Address il S DIR
SA15_5 Decoder Addl’eSS SW
> | H H H EAEB,EZ
ALM
DSW1,2 INP
SA4-1 Bus Buffer Ad-1 MPIN1
> > A4-1
20 - - #1-4 axis - R ERC
IOR,IOW _|>_ < e < > MPOUT1
— *> RD,WR MPOUT2
" RESET RESET PEL
n:o’ Bus Transceiver MEL
< SD/PCS
o SD15-0 D15-0
o | > [%] - » D15-0 ORG
8 5V Output
74L.S04 24V Input
IRQ Select SW GND
—{II e
DSW2 %3
CEMG |« » EMG I/F |«—] |EMG
74LSO§ 74LSO4 | GND
compatibl compatible Emergency Stop
IOCHRDY CN4
+5V —
Crystal oscillator PAX-u PA,PB,PE
: 1/16W,4.7Kohm CSTA
10F > CLK PBx-u
PEx-u [* cstP
19.6608MHz CSTA 5V Output
PEL,MEL Logic Setting SW CsTP | [GND
|;| |;| |;| o ELLx-u Manual Pulsar or Enable/Disable
Simultaneous Start and Stop
DSW3
+5V
> pcipc—2:3Y | vDD3
> VDD5

Note: CN1: #1 and #2 axis signal, CN2: #3 and #4 axis signal

— > +5V

Nippon Pulse Motor Co., Ltd.
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4-2. #1-4 axis I/F Block Diagram

PCL6045A Command Pulse Output CN1,2
+5V ) SW#l-4
AM26LS31C bio | |PuLs1P-PULSAP
compatible
OuUTx-u
™ | PULSIN-PULS4N
+5V A [T
AM26LS31C i » | DIR1P-DIR4P
compatible 0O
DIRx-u >
DIRIN-DIR4N
Encoder Input
EA1P-EA4P
PS9701 0.25W,1600hm
compatible | : R, - EB1P-EB4P
EAX-u EZ1P-EZ4P
EBx-u | ——O<]2 0.1W,1Kohm
ECx-U | | ) EAIN-EA4N
“ EBIN-EB4N
Multipurpose or Digital Servo Input EZIN-EZAN
+5V P241-4
TLP281
ALMx-u 4.7Kohm L] compatible
INPx-u [~
POXU >|2§F 0.3W,3.3Kohm ALMLA
- INP1-4
MPIN11-41
MPIN11-41 is connected to POx-u
Multipurpose or Digital Servo Output
74LS07
ERCx-u compatible ERC1-4
P1x-u > [ MPOUT11-41
P2x-u MPOUT12-42
MPOUT11-41 is connected to P1x-u
MPQOUT12-42 is connected to P2x-u
Mechanical Sensor Input
+5V P241-4
+EIx-u TLP281
-Elx-u 4.7Kohm L] compatible
SDx-u >|2 0.3W,3.3Kohm PEL1-4
/PCSx-u MEL-4
ORGXx-u 7J/7_ ) SD1-4/PCS1-4
— ORG1-4

SD1-4 and PCS1-4 are able to change to SDx-u or PCSx-u by switch.

4 Nippon Pulse Motor Co., Ltd.
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4-3. EMG I/E Block Diagram

PCL6045A

CEMG

Emergency Stop Input

+5V
TLP281
4.7Kohm compatible

ke

~

P241

0.3W,3.3Kohm

CN3

Nippon Pulse Motor Co., Ltd.
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5. Control Interface

5-1. Command pulse Output:
PULS*P, PULS*N, DIR*P and DIR*N
¢ PULS*P and DIR*P are able to change to +5V output by a switch.
* Two terminals of PLS*P and DIR*P are linked by the switch setting.
- Side 1-2 and 4-5: Output signal (right phase of line driver)
- Side 2-3 and 5-6: Output +5V
* Logic
- For the signal of positive logic, RENV1 (Register of PCL6045A) must be set.
Bit Name RMD2-0 as follows:
» Inthe case of CW and CCW output: RMD2-0 set “100”
» Inthe case of Pulse and Direction: RMD2-0 set “000”
* Interface
- PULS*P and DIR*P are right phase of Line driver.
PULS*N and DIR*N are reverse phase of Line driver.
- Output specification

» High level output current: IOH=-20mA max.

» Low level output current: IOL=20mA max.

» High level output voltage: 2.5V min. (at Vcc=4.75V,IOH=-20mA)

» Low level output voltage: 0.5V max. (at Vcc=4.75V,I0L=20mA)

PCL6045A v 3_8_\’5/_%_4
— AM26L.S31C hsrg— 5 ! .
compatible ! PULS*P (Low)
OUT# O{

© PULS*N (High)

AM26LS31C T 6”:"7 .

compatible DIR*P (Low)

DIR# O{

DIR*N (High)

o

The inside of () is the output logic when
SW#l-4 making the input of AM26LS31C into Low
6 3 level.
5 2
49
4 1

Case in the picture of above (line driver)

6 Nippon Pulse Motor Co., Ltd.
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5-2. Encoder Input:
EA*P, EA*N, EB*P, EB*N, EZ*P and EZ*N
¢ Logic
- When the optoisolator is ON, active Hi
e Filter for input
- If you need, the digital noise filter for about 150nsec can be attached.
» Method
RENV1 (Register of PCL6045A), Bit Name EINF set “1”".
* Interface
- This line is connectable with the line driver output (compatible for AM26LS32AC) of
an encoder, an open collector output, and an optoisolator output.
Moreover, a line driver output can be connected, without attaching outside restriction

resistor.
- Speed response: 5.0MHz max. (at If = 7.5mA, 90-deg. phase difference input and no
noise filter)
+5V PS9701
PCL6045A compatible 0.25W, 1600hm
— : — &) EA*P, EB*P, EZ*P
EA#, EB#, EZ# )O O<]?SZ 0.1W, 1Kohm '
(Q EA*N, EB*N, EZ*N

7 Nippon Pulse Motor Co., Ltd.
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5-3. Mechanical Sensors Input:
PEL*/MEL* (+/-Limit), ORG* (Home), and SD* (Ramping-down)/PCS* (target position
override)
» P241 to P244 need the power supply of +24Vdc.
» Be able to change the setting to SD or PCS

Sb# :1-2 SW #5-8 Interior circuit of a switch
PCS#: 2-3 .
23 o1 TOF2- pesw
h SD*/PCS ——OM SD#
* Logic

- ORG*, SD*/PCS* : How to receive as '1' at the time of an optoisolator ON .
» ORG*: RENV1 (Register of PCL6045A) , bit name ORGL set “0” . (Negative).
» SD*: RENV1 (Register of PCL6045A) , bit name SDL set “0” . (Negative).
» PCS*: RENV1 (Register of PCL6045A) , bit name PCSL set “0” . (Negative).
- PEL*, MEL*: Logic change is possible by the switch.
» Switch ON: Optoisolator ON, and then end-limit signal OFF.
> Switch OFF: Optoisolator ON, and then end-limit ON.

DSW3  onN
T
1234

AxisNo.1234
e Filter for input
- PEL*, MEL*, ORG*, SD*: If you need, the digital noise filter for about 4usec can
be attached.
> Method
RENV1 (Register of PCL6045A) , bit name FLTR set “1”".
¢ Interface:
- Input current If =6.9mATYP. (at P241-4 = 24V)

PEL*, MEL*, ORG*

4.7Kohm
PCL6045A +5V
_ TLP2§1 0.3w, 3.3Kohm
compatible : . O P241-4
+EL#, -EL#, ORG# P !
ey :
7; : Q PEL*, MEL*, ORG*
SD*/PCS* i
+5V
PCL6045A 4-7Kohm
BE— ﬁ sw#s-g  TLP281 0.3W, 3.3Kohm |
........... compatible i
PCS# e P P241-4
o _150‘— i
SD# >{z§z !
! SD*/PCS*
| Py ?

8 Nippon Pulse Motor Co., Ltd.
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5-4. Emergency Stop Input:
EMG
* P241 need the power supply of +24Vdc.
» Logic
- When the EMG is enabling, the optoisolator is ON and then EMG is OFF.
» Possible select enable or disable of the emergency by SWO9.

Enable: 1-2 SW #9 Interior circuit of a switch
Disable: 2-3 R
3 P
* Interface: —I1

- Input current If =6.9mATYP. (at P241 = 24V)
+5v , 4.7Kohm

e TLP281 0.3W,3.3Kohm
G SW9 compatible ) ;
CEME et [——Q P241

< 2 O}O_.l J>{z§z

5-5. Multipurpose or Digital Servo Input:
MPIN*1(Multipurpose Input), ALM*(Alarm) and INP*(In-position)
* MPIN*1 is the multipurpose input. This signal is connected to the general-purpose 1/O
pin PO# of PCLE045A.

¢ These terminals can be used for digital servo driver interface.

« Terminals of P241-4 are external input from power supply +24Vdc.
Input Setting
- General-purpose I/0 pin PO# set Input.

» Method
RENV2 (Register of PCL6045A) , bit name POM1-0 set “00”.

* Logic
- ALM*, INP* : How to receive as '1' at the time of an optoisolator ON .
» ALM*: RENV1 (Register of PCL6045A) , bit name ALML set “0” . (Negative)
» INP*: RENV1 (Register of PCL6045A) , bit name INPL set “0” . (Negative)
- MPIN*1 : Optoisolator is ON, and then active L . (Negative)
 Filter for input
- ALM* | INP*: If you need, the digital noise filter for about 4usec can be attached.
» Method
RENV1 (Register of PCL6045A) , bit name FLTR set “1”".
¢ Interface:
- Input current If =6.9mATYP. (at P241-4 = 24V)
4.7Kohm

TLP281 0.3W, 3.3Kohm
compatible i — O P241-4

|
ALM#, INP#, PO#
_>|<zsz

i
,’7— E
y Q ALM*, INP*, MPIN*1

PCL6045A +5V @

9 Nippon Pulse Motor Co., Ltd.
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5-6. Multipurpose or Digital Servo Output:
MPOUT*1(Multipurpose output #1 or Enable for Motor), MPOUT*2 (Multipurpose
Output #2 or Alarm Reset) and ERC* (Reset the Encoder Counter)
* These terminals are mainly for the digital servo interface.
¢ MPOUT*1 and MPOUT*2 are able to use multipurpose output.
MPOUT*1 is connected to the general-purpose I/O pin P1# of PCL6045A.
MPOUT*2 is connected to P2# of it.
¢ Output Setting
- General-purpose I/O pin P1# P2# set Output.
> Method
P1# : RENV2 (Register of PCL6045A), bit name P1M1-0 set “01”.
P2# . RENV2 (Register of PCL6045A), bit name P2M1-0 set “01".
¢ Logic:
- ERC*: Howto set up '1l' and use as the output transistor ON.
» RENV1 (Register of PCL6045A) , Bit Name ERCL set “0” . (Negative)
- MPOUT*1 and 2 : If '0' is set as P1# P2#, it will become the output transistor ON .
(Negative)
- Note:
A general-purpose output should write in and use 1 for the bit which corresponds
beforehand, before setting the RENV2 as an output.
Since an output transistor will be set to ON when configuration is carried out if the
bit continues being 0, cautions are required.
¢ Interface:
- Rated output voltage: 30V max.
- Output current: loL=48mA max.
- Low level output voltage: VoL=0.5V max. (at Vcc=4.75V, loL=48mA)

PCL6045A 741507
compatible .
ERC#,P1#,P2# P % () ERC*MPOUT*1,MPOUT*2

10 Nippon Pulse Motor Co., Ltd.
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5-7. Simultaneous Start and Stop In/Output:
CSTA and CSTP
¢ These terminals are use for the simultaneous start and stop when you use other
NPMC6045A-boards on the same PC/104 bus.

PCL6045A +5V

1/16W,4.7Kohm

CSTA,CSTP d) CSTA,CSTP

5-8. Manual Pulsar or Enable/Disable input
PA*, PB* and PE*

PCL6045A +5V

1/16W,4.7Kohm

PA#,PB#,PCH# O PA*,PB*,PC*

11 Nippon Pulse Motor Co., Ltd.
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5-9. Others
» General-purpose 1/O pins (P3x, P4x, P5x, P6x, and P7x) of PCL6045A .
The P3-7 is not using this board. The pull-up of this signal is carried out to +5V by
4.7Kohm inside this board.
Therefore, please setup the RENV2 register as general-purpose input '00'.
Moreover, this input of P3-7 is always '1".

Pin Name Bit Name Setup Logic by PCL6045A
PO# (MPIN*1) POM1-0 | general-purpose input 00 | active L (negative)
P1# (MPOUT*1) | PIM1-0 | general-purpose output | 01 | active L (negative)
P2# (MPOUT*2) | P2M1-0 | general-purpose output | 01 | active L (negative)

P3# P3M1-0 | general-purpose input 00 |always'l'
PA# P4AM1-0 | general-purpose input 00 |always'l'
P5# P5M1-0 | general-purpose input 00 |always'1l'
P6# P6M1-0 | general-purpose input 00 |always'l'
P7# P7M1-0 | general-purpose input 00 |always'l'

» The power supply for an external input, terminals of P241-4
These signals are the object for the input of each axis. It is the common terminal which
supplies power supply DC24V .

P241
#1-axis input (ALM1, INP1, MPIN11, PEL1, MEL1, SD1/PCS1, ORG1) and (EMG)
P242-4
#2-4-axis input (ALM2-4, INP2-4, MPIN21-41, PEL2-4, MEL2-4, SD2-4/PCS2-4,
ORG2-4)
TLP281 0.3W, 3.3Kohm |
compatible ] T O P241
Dby L
71; ——Q ALM1
TLP281 0.3W, 3.3Kohm i !
compatible — | i
S !
}{232
7J; | QO EMG

12 Nippon Pulse Motor Co., Ltd.
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6. Connector Information
6-1. CN1: #1 and #2 axis signal
Stepper Driver, Digital Servo Driver, Encoder, and Mechanical Interface
# Pin Name /O | # Pin Name /O
#1-axis 1 PULS1P (@] 2 | PULSIN O
Command pulse 3 DIR1P 0] 4 | DIRIN @)
5 EA1P I 6 | EAIN I
Encoder 7 EB1P I 8 | EBIN I
9 EZ1P I 10 | EZAN I
Power 11 | +5V O | 12 |GND
Multipurpose or 13 | MPIN11 I 14 | ALM1 I
. 15 |INP1 I 16 | ERC1 O
Digital-Servo
17 | MPOUT11 O | 18 | MPOUTI12 O
Mechanical Sensor 19 |PELL ! 20 | NELL !
21 | SD1/PCs1 | 22 | ORG1 I
#2-axis 23 | PULS2P O | 24 | PULS2N O
Command pulse 25 | DIR2P O | 26 | DIR2N O
27 | EA2P I 28 | EA2N I
Encoder 29 | EB2P I 30 | EB2N I
31 |EZ2P I 32 | EZ2N I
Power 33 | +5V O | 34 |GND
Multipurpose or 35 | MPIN21 I 36 | ALM2 I
. 37 | INP2 I 38 | ERC2 O
Digital-Servo
39 | MPOUT21 O | 40 | MPOUT22 (@]
Mechanical Sensor 4l | PEL2 ! 42 | MEL2 !
43 | SD2/PCS2 | 44 | ORG2 I
45 | P241(+24V INPUT) I 46 | P242(+24V INPUT) I
Power 47 | 45V O | 48 | GND
49 | GND 50 | FG (Frame Ground)

13
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6-2. CN2: #3 and #4 axis signal
Stepper Driver, Digital Servo Driver, Encoder, and Mechanical Interface
# Pin Name /o | # Pin Name /0
#3-axis 1 PULS3P (@] 2 | PULS3N O
Command pulse 3 DIR3P (0] 4 | DIR3N O
5 EA3P I 6 | EA3N I
Encoder 7 EB3P I 8 | EB3N I
9 EZ3P I 10 | EZ3N I
Power 11 | +5V O | 12 |GND
Multipurpose or 13 | MPIN31 I 14 | ALM3 I
. 15 | INP3 I 16 | ERC3 O
Digital-Servo
17 | MPOUT31 O | 18 | MPOUT32 O
. 19 | PEL3 I 20 | NEL3 I
Mechanical Sensor
21 | SD3/PCS3 | 22 | ORG3 I
#4-axis 23 | PULS4P O | 24 | PULS4N (@]
Command pulse 25 | DIR4P O | 26 | DIR4N 0]
27 | EA4P I 28 | EAAN I
Encoder 29 | EB4P I 30 | EB4N I
31 |Ez4P I 32 | EZ4N I
Power 33 | +5V O | 34 |GND
Multipurpose or 35 | MPIN41 I 36 | ALM4 I
. 37 |INP4 I 38 | ERC4 O
Digital-Servo
39 | MPOUT41 O | 40 | MPOUTA42 (@]
Mechanical Sensor 4l | PEL4 ! 42 | MEL4 !
43 | SD4/PCS4 | 44 | ORG4 I
45 | P243(+24V INPUT) I 46 | P244(+24V INPUT) I
Power 47 | 45V O | 48 | GND
49 | GND 50 | FG (Frame Ground)

14
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6-3. CN3: Emergency Stop Input

No. | Signal Name Description
1 EMG Emergency Stop Input
2 GND Ground

6-4. CN4: Manual Pulsar , Simultaneous Start and Stop

No. | Signal Name Description

Al | PAl External A-phase Pulse inputs to #1-axis
Bl | PB1 External B-phase Pulse inputs to #1-axis
A2 | PE1 Enable for External Pulse of #1-axis

B2 | PA2 External A-phase Pulse inputs to #2-axis
A3 | PB2 External B-phase Pulse inputs to #2-axis
B3 | PE2 Enable for External Pulse of #2-axis

A4 | PA3 External A-phase Pulse inputs to #3-axis
B4 | PB3 External B-phase Pulse inputs to #3-axis
A5 | PE3 Enable for External Pulse of #3-axis

B5 | PA4 External A-phase Pulse inputs to #4-axis
A6 | PB4 External B-phase Pulse inputs to #4-axis
B6 | PE4 Enable for External Pulse of #4-axis

A7 | CSTA Simultaneous Start

B7 | CSTP Simultaneous Stop

A8 | +5V +5V Output

B8 | +5V +5V Output

A9 | +5V +5V Output

B9 | GND GND

A10 | GND GND

6-5. Type of Connector

« Connector type which this board uses

No. | Manufacture Model Description

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

CN4 | JAE PS-20PLB-DA4T1-FL1 | Dual line, 2.54mm pitch connector

Since the mating connections are determined by the user, they are not included
in this chart.
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/.

Address

7-1. Base Address

The Initial setting is “0x0a00".

ON :“0"
OFF : “1”
DSwW2 DSW1 ON
I
12345678 12345678
1111 SSS SSSSSSSS
RRRRRAAA AAAAAAAA
QQQQQR567 89111111
34569 012345
7-2. Address Map
- Axis Map
SA4 | SA3 | Range of Address (Hex.) Description
0 0 00 to 07 For Axis #1
0 1 08 to OF For Axis #2
1 0 10to 17 For Axis #3
1 1 18 to 1F For Axis #4
- Map of Internal Axis
Write Cycle
SA2 | SAl Mnemonic Description
0 0 comMw Write the command to a designated axis
0 1 OPTW Changing the general-purpose output status
1 0 BUFWO Writing to the 1/O buffer (bits 15 to 0)
1 1 BUFW1 Writing to the I/O buffer (bits 31 to 16)
Read Cycle
SA2 | SAl Mnemonic Description
0 0 MSTSW Write the command to a designated axis
0 1 SSTSW Changing the general-purpose output status
1 0 BUFWO Writing to the I/O buffer (bits 15 to 0)
1 1 BUFW1 Writing to the 1/O buffer (bits 31 to 16)

16
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8. Interrupt Request

IRQ is not set during initial setting.

Set by switch ON.

When it needs IRQ to PC/104 bus, please set any switch of IRQ3, 4, 5, 6 or 9.

DSwW2

DSW1

12345678 12345678
1111 SSS SSSSSSSS
RRRRRAAA AAAAAAAA
QQQQQR567 89111111
345609 012345

ON

|
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9. Bus Timing
9-1. Read Cycle
1
AL : t7 5
AEN
&, &,
Hiz
/I0CS16 LL |
N /
SA0-15 _< >—
t2 t3
IOCHRDY J|
/IOR
|@| 5, o,
DO-15 < ________________ >7
Symbol Item Min. | Max. | unit
t1 Address setup time 29 nsec
t2 IOCHRDY delay time 87 nsec
t3 CPU wait request time 239 | nsec
t4 Data output delay time 50 nsec
t5 Data output delay time 33 nsec
t6 Data float delay time 34 nsec
t7 Address hold time 5 nsec
t8 /IOCS16 delay time 42 nsec

18
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9-2. Write Cycle

t1 . t7 :
AEN
t8 8
<~ <>
; Hi z
nocsie _HLZ L
AN
SA0-15 _< >—
t2 t3
IOCHRDY J| J
O e
/IOW
t6
| 5 | &
D0-15 < >7
Symbol ltem Min. | Max. | unit
t1 Address setup time 29 nsec
t2 IOCHRDY delay time 87 nsec
t3 CPU wait request time 239 | nsec
t4 /IOW signal width 15 nsec
t5 Data setup time 19 nsec
t6 Data hold time 5 nsec
t7 Address hold time 5 nsec
t8 /IOCS16 delay time 42 nsec

Note: t4 is time when CPU wait demand is output, after IOCHRDY is set to H until
/IOW is set to H.
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10. Dimension

82.55
8.89
4-93.2
$-f i
— =l [
oo
| I ::E
n| o -« |lF
N |
o PE \, M|
< ——
Ln A1ul‘luunﬂunﬂnﬂnnunnunnunnnnnnnnnnnn
@, 26‘3|:§:§§§§§§§§:§::§::::|B_q§ i ==
L]
5.08 16
85.09
90.17
T,
73-_
o

Units are in mm

Note: For safety purposes, connect the FG of both CN1 and CN2 to the stand-off
through-hole on the board.
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11. Connection Example

11-1. Command pulse Output:

(PULS*P, PULS*N, DIR*P, DIR*N)

Connect to Optoisolator of Driver ( using from 5V of internal board )

%

DIRxN

/

NPMC6045A-4104
+3V
S
AM26LS31 | 3 o
compafible 1 ﬁ-'c 2 lF’ULS»P (T - m
s A i
PULS®N | |, |
o |
Il
GND i :
Il :
+5Y SW« .
% |
AM26LS31 | ) I
compafible 4 ﬁLo 5 SORWP |
(! |
[ |

C®

et

SetUpSW:2-3.5-6

- - =

b

Connect to Line-receiver

compalible

compaolible

SetUpSW: 2-1.5-4

NPMC6045A-4104
+5V LineReceiver
SWx AM26LS
AM26LS31 h1§-c ) lFULSxP (T-——— ﬁl l cumpm?b%e
U . / | ﬁ}
PULSHN ! |
I I |
GND I
=1 I | 2
+5V SWa 1 LineReceiver
Y | AM26LS
AM26L531 B{ﬂ 5 JoRep ! : compafible
4 _6"0 T | {
11
| DReN 1! / b
T ¥
IGND I I
—
- o [ 2
kS
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Connect to Optoisolator of Line-receiver

NPMC6045A-4104
+5V
S«
amosLs3 13 o .
compaiible 1 |o-ot2 J.F’ULS;F' (T - -
| |
f‘\\‘_‘

i

WSV, SWx
AM26LS31 Mg‘["’ . DRxP
_.O‘—C {

compatible A

PULSHN |

| GND

DIR=N

-

SetUpSW:2-1.5-4

5

Connectto TTL
NPMC6045A-4104
AH26L531+EV1‘_3_SW'
S g—lo;l PUSHP
- |3
PULS*N (7 — — — —
| lﬁl_ ,_ _‘}
IGND o / |
o T :
+5V Shix |1
|
aM26Ls3 Te ™ N
conpaiible ¢ [2Lo13 DR«P | |
|1
1 | aﬁ
- } cl%
[ | I

SetUpSW:2-3,5-6
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11-2. Encoder input:

(EA* EB* EZ¥%)

Connect to Line-driver

NPMC6045A-4104
PS9701
compatible AM26LS31
B0 |EAXP (T = ——— 7O l compatible
g | gl%?er%reeP usel
—oL Hl % Ii‘ll-( EAN |, | I %il_ﬁl erenceSignals
r | I-l |
s : | wpasy
' 160 | EBxP ! | | compatible
’ = | 90DegreePhase
—o<] K BN ! / | I {I—%] erenceSignals
I !
Ps?n?miihl 11 !
CPMRTIE 160 | Ezep '! ! A?gm%%?gle
] i ' Index Signals
o] F0K ez 11 ] 7
| T
FG

External Resistance R

1/4W, 100ohm

1/4W, 1Kohm

1/2W, 2.2Kohm

MotorDriver

90DegreePhase
| >|— Eﬂ[fer nceSignals

[ >+%ﬁ%ﬁ%%m

Connect to Open-corrector
. Vv (V
Connect external resistance EEV)
+
+12V
+24V
NPMC6045A-4104
Fanpaivle
%0 |eae 7--- RV
lﬁl e = S| S
o ]H % Ij‘"{ EAxN , , / ! l
> 4 |
Il
S0y T
iDie
160 | EBup ! ;R
> H—f -
—-oﬂ!! K I !
EB#N | | |
I |
R tpulible . I
J 160 Il I R
LA -
—Oﬂ{l %I;'lK EZsN ! 1
—__J
FG

I >|— !Bt,'lex Signals
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11-3. Multipurpose or Digital Servo Input:
(MPIN*1, ALM*, INP*)

Connect to Optoisolator

v NPMCE045A-4104
4.7K TLP781 P241~4
compatible 33K l P241-4 +2|:v_

ALMsx INP* MPINx1

)
A+ [ ! E"ggé

11-4. Multipurpose or Digital Servo Output:
(MPOUT*1, MPOUT*2, ERC*)

Connect to Optoisolator { voltage: 30V max. )

NPMC6045A-4104 R
7£L50'i7u
E""“E“ N | ERcxMPOUTS1MPOUTS2

0 lGND
|

11-5. Emergency Stop Input:

EMG
\ Connect to EMG Switch
WA [ MPCn0aEA 2104
1 | —— PRLY
R ;_Ii‘"ﬂid“ |'3__E:r:|_ i
3 EMGLEW]
GDF |w s

i TL_C' 1] -—|

iF

o

g IlY

24 Nippon Pulse Motor Co., Ltd.



NPMC6045A-4104 User’s Manual

Ver.2.0

11-6. Mechanical Sensor Input:
(PEL*, MEL*, SD*/PCS*, ORG*)

Connect to Mechanical Sensor

5V NPMC6045A-4104
47K TLP281 P241~4
compatible % ? 1P2£1~4 ) %
LgD<<
PELx* MEL* 1%
+24V o s]
—1' | I
Connect to Mechanical Switch
i
3 P2et-i
Fm
;aﬁm A3 ? | 214
— (=]
L FEL=MEL= 4
-
SN it—l'“ ;—I
k (i E
Connect to Mechanical Sensor
+5Va NPMC6045A-4104
47K P241~4
TLP281
compatible % ‘? 1P241—4
I SD#/PCS#,0RGx
N 1 24V
_{l

Connect to Mechanical Switch

'“’,Ii\] WPPLEDAGA-L T4
LK FRi1=&
TPz iw ¢ :
e g ==
@ 5 Sty | =
T 1 2L o
i | sZ4N ¢.-1__2|'—|
—» E

- -
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11-7. Simultaneous Start and Stop In/Output:

(CSTA, CSTP)
When using 2 or more NPMC6045A
| NPMC6045A-4104 1 |NPMC6045A-4104 62|
PCL6045A af:K ;?:a PCL604SA
CSTAL—3 besta ary| CSTA
aﬁ"ﬂ’ +5V
47K 4 ?‘Ka
CSTP—3 S CSTP
GND |

o S

11-8. Manual Pulsar or Enable/Disable input:

(PA*, PB*, PE*)

Connect to User Interface

|I:|=r|nL:Bqud
[SPHCS0LSA-£10L PagI0Y HorwalPuksar
5 .
POLOGSA. 5”“ I “‘_I_—*'rr CHE T
FJ.:-J LT F! 5{1 - I:I-.,; I.Ir i [ ﬂ—@mﬁll
G : 1
T " I
ASTIM 1 |
g a Ccomtohble , I =
Sm wl | 2 | Tt
P Fha T __.-+ |:| | I é:]_ﬁmm =
- e | A ! | E Is
l —50 e |
FG
oy
$¢ ™ Manal Pulser Siar5 W i
PEx SrEe ! T
WS i
7 | aw
oM Ll

Reference Circuits
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12. Position of Switch

SD4/PCS4 2-axis Output 1-axis Output

2 O g e O3

o ! k !ﬂ @ Ly

s =

- SW8 s

- - EL Logic
SD3/PCS3 -
Output T —0u1F

. Output

4-axis Output —. = . EMG

Enable/Disenable

3-axis Output — —— SD2/PCS2
al Output

o

IRQ Base
Address

13. Accessories

Stacking spacer 4 pieces
Nut 4 pieces

‘ 5 | 15.24

A = e @ o

M3

Units are in mm
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