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The Delta programmable logic controllers AH20MC-5A, AH15PM-5A, AH10PM-5A, and
AHO5PM-5A can put axes in particular positions at high-speeds, create linear interpolations, and
circular interpolations. They can execute basic instructions, applied instructions, motion instructions,
and G-codes.

In this manual, AH20MC-5A, AH15PM-5A, AH10PM-5A, and AHO5PM-5A are called AH500 series
motion control modules.

In this chapter, the basic frameworks of AH20MC-5A, AH15PM-5A, AH10PM-5A, and AHO5PM-5A
are described. Owing to the fact that the functionality of an AH500 series motion control module is
composed of sequence control and positioning control, a program comprises 0100, Ox motion
subroutines, and P subroutines. 0100, Ox motion subroutines, and P subroutines are described in
this chapter. Basic instructions, applied instructions, motion instructions, and G-codes will be
introduced in other chapters.

1.1 Framework of a AH500 Series Motion Control

Module
item Specifications
AH20MC-5A AH10PM-5A AH15PM-5A AHO5PM-5A

Number of substantial 12 axes 6 axes 4 axes 2 axes
axes supported (Axis 1~axis 12) | (Axis 1~axis 6) | (Axis 1~axis 4) | (Axis 1~axis 2)
Number of virtual 4 axes 10 axes 12 axes 14 axes
axes supported (Axis 13~axis 16) | (Axis 7~axis 16) | (Axis 5~axis 16) | (Axis 3~axis 16)
Storage The capacity of the built-in storage is 64K steps.
Unit Motor unit, mechanical unit, and compound unit

Users can set the initial register involved in data exchange in a CPU
Connection with a module, and the number of registers involved in the data exchange in
CPU module the CPU module. Four hundred D/M registers at most can be involved

in data exchange.

Three selectable pulse output modes:
Pulse/Dir, FP(CW)/RP(CCW), A/B-phase.

The output
terminals used
as the first

axis~the fourth
Delta high-speed | axis are

motion control differential
system DMCNET output

(Delta Motion terminals. The
Control Network) | output

The response terminals used
time is one as the fifth
millisecond. axis~the sixth
axis are
transistors
whose
collectors are
open
collectors.

Motor control
All are differential outputs.

Single axis: 1M pps

Maximum speed o .
P Multiaxial interpolation: 1M pps
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Chapter 1 Framework of an AH500 Series Motion Control Module
ltem Specifications
AH20MC-5A AH10PM-5A AH15PM-5A AHO5PM-5A
Ol STOP/RUN switch None
switch
X0.0+, X0.0-, X0.0+, X0.0-,
X0.1+, X0.1-,
X0.1+, X0.1-, %0.2+ X0.2-
X0.2+, X0.2-, X0.0+, X0.0-, X0.3+' XO.3-'
X0.3+, X0.3-, X0.1+, X0.1-, X0.4 X05 '
Input X0.8+, X0.8-, X0.24,X0.2-, | y5 6 x0.7. X0.0, X0.1,
: X0.9+, X0.9-, X0.3+, X0.3-,
signal Input X0.8+, X0.8-, | X0.8, X0.9,
. X0.10+, X0.10-, X0.8, X0.9,
terminal X0.9+, X0.9-, X0.12, and
X0.11+, X0.11-, X0.10, X0.11, X0.10. X0.11 X0.13
X0.12+, X0.12-, X0.12, X0.13, X0.12’ XO'13’ ‘
X0.13+, X0.13, X0.14, and X0.14’ XO'15’
X0.14+, X0.14-, X0.15 A
X1.0, X1.1,
X0.15+, and
X0.15- X1.2, X1.3,
: X1.4, and X1.5
Y0.0+, Y0.0-, Y0.0+, Y0.0-,
Y0.1+, YO0.1-, Y0.1+, Y0.1-,
Y0.2+, Y0.2-, Y0.2+, Y0.2-,
Y0.3+, Y0.3-, Y0.3+, Y0.3-, Y0.0+, Y0.0-,
Y0.4+, Y0.4-, Y0.4+, Y0.4-, Y0.1+, Y0.1-,
output | Y08, 102 Y010 v0 54, v05-, Y05+, Y05, | Y02+, Y02,
Output ' Y0.6+, Y0.6-, Y0.6+, Y0.6-, Y0.3+, Y0.3-,
signal Y0.7+, YO0.7-, Y0.7+, Y0.7-, Y0.8, and Y0.9
Y0.8, Y0.9, Y0.8, Y0.9,
Y0.10, and Y0.10, and
Y0.11 Y0.11
External . Mini USB port Mini USB port | Mini USB port -
communic Ethernet port Ethernet port Ethernet nort Mini USB port
ation port | DMCNET port P P
Expansion storage Mini SD card None
device The maximum capacity is 32 GB.
Number of basic
. . 27
instructions
!\Iumber.of applied 130
instructions
Ox0~0x99 (motion subroutine/positioning program): M02 (The
execution of a program stops. (END))
M-code M00~MO01, M03~M101, and M103~M65535: The execution of a
program pauses. (WAIT)
Users can use them freely.
GO (rapid positioning), G1 (linear interpolation), G2 (circular
interpolation, clockwise), G3 (circular interpolation, counterclockwise),
G-code G4 (dwell), G17 (XY plane selection), G18 (ZX plane selection), G19
(YZ plane selection), G90 (absolute programming), and G91
(incremental programming)
Number of counters 6 6 6 1
Number of
high-speed 8 8 8 3
catchers/comparators
Number of interrupt
devices 9 9 9 5
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1.2 Structure of O100

0100 is a sequence control program. It is the main program in an AH500 series motion control
modaule. It only supports basic instructions and applied instructions. Users can use these two types
of instructions to process I/O data, call P subroutines, and enable Ox motion subroutines
(Ox0~0x99). 0100 functions as a main program. Motion subroutines are enabled through O100.
There is hierarchical relation between 0100 and motion subroutines. The characteristics of 0100
are described below.
1. There are two methods of enabling 0100.
® If the STOP/RUN switch of an AH500 series motion control module is turned form the
“STOP” position to the “RUN" position when the AH500 series motion control module is
powered, SM072 will be ON, and O100 will run.
® If an AH500 series motion control module is powered, users can use communication to set
SMO072 to ON, and to run O100.

STOP/RUN switch — 0100

SM072 |—> NS

Communication

2. 0100 is scanned cyclically. The scan of the main program 0100 starts from the starting flag
0100. After the ending instruction M102 is scanned, the scan of the main program 0100 will go
back to the starting flag O100.

0100 The main program starts.

The sequence control
program is scanned cyclically.

M102 The main program ends.

3. There are three methods of disabling O100.
® If the STOP/RUN switch of an AH500 series motion control module is turned form the “RUN”
position to the “STOP” position when the AH500 series motion control module is powered,
SMO072 will be OFF, and 0100 will stop. If 0100 stops, Ox motion subroutines and P
subroutines will not be executed.
® If an AH500 series motion control module is powered, users can use communication to set
SMO072 to OFF, and to stop 0100. If 0100 stops, Ox motion subroutines and P subroutines
will not be executed.
® If an error occurs when 0100 is compiled or when O100 runs, O100 will stop automatically.
4. 0100 supports basic instructions and applied instructions. Users can write a control program
according to their needs. They can set the parameters of motion instructions, and motion
subroutine numbers (Ox0~0x99) in O100.
® 0100 does not support motion instructions and G-codes. Motion instructions and G-codes
must be used in the motion subroutines Ox0~0x99. Please refer to section 1.2 for more
information.
® (0100 can call P subroutines. Please refer to section 1.4 for more information.
5. The description of 0100 is shown below.
0100 Description
Starting flag 0100 (If O100 is a ladder diagram in PMSoft, the starting
Enabling 0100 flag in O100 will be set automatically, and users do not have to write the
starting flag.)

welbold urepy
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0100

Description

Disabling O100

Ending instruction M102 (If 0100 is a ladder diagram in PMSoft, the
ending instruction M102 will be set automatically, and users do not have
to write the ending instruction M102.)

Executing 0100

1. The STOP/RUN switch of an AH500 series motion control module is
turned form the “STOP” position to the “RUN" position.

2. Users use communication to set SM072 to ON.

Operatlon_ . 0100 is scanned cyclically.

characteristic

Instruction Basic instructions and applied instructions are supported.
Number There is only one 0100 in a program.

Characteristic
and function

1. Itis a sequence control program.

2. It can enable the motion subroutines Ox0~0x99, and call P
subroutines.

3. 1f 0100 is used with Ox motion subroutines and P subroutines,
0100, the Ox motion subroutines, and the P subroutines can be
arranged in any order.

1.2.1 Manual Function of 0100

Users can set motion modes by means of special registers in 0100. (Please refer to Chapter 7 for

more information.)

1.3 Structure of Ox Motion Subroutines

The motion subroutines Ox0~0x99 are motion control programs. They are subroutines which
control the motion of the axes of an AH500 series motion control module. Ox0~0Ox99 support basic
instructions, applied instructions, mation instructions, and G-codes. They can call P subroutines.
Users can control the paths of the axes of an AH500 series motion control module through Ox
motion subroutines. The characteristics of Ox motion subroutines are described below.
1. There are two methods of enabling an Ox motion subroutine.
® When O100 runs, users can set motion subroutine numbers in O100. (The motion
subroutine numbers must be in the range of Ox0 to Ox99. The users can set a motion
subroutine number in 0100 by setting SR1052. The value in SR1052 must be in the range
of 16#8000 to 16#8063.) If the users want to enable an Ox motion subroutine, they have to
set bit 12 in SR1030 to ON.

® Before an Ox motion subroutine is enabled, users have to make sure that no Ox motion

subroutine runs.

0100

runs. (Motion subroutine number) is set to ON. runs.

oxn Bit 12 in SR1030 = Oxn
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2. Whenever an Ox motion subroutine is enabled, it is executed once. After 0100 enables an Ox
motion subroutine, the execution of the Ox motion subroutine will start from the starting flag in
the Ox motion subroutine. After the ending instruction M2 in the Ox motion subroutine is
executed, the execution of the Ox motion subroutine will stop.

—>

§ o X0.0

;: o |% — MoV [16#800A| SR1052 | setting the Ox number Ox10, and setting bit 15 to ON.

88 | &

= S MOV |16#1000| SR1030 | If X0.0is ON, the motion subroutine Ox10 will be enabled.

3 >

X0.0is ON.

< =

9_ ”

o 2 move| k100 [sr1020]

=] (0]

n O o

c x c

55 & MovP| k100 [srR1021]

s~ g

=1 =

5 3

(0]

If X0.0 is ON, the motion subroutine Ox10 will be enabled. After the ending instruction M2 in
Ox10 is executed, the execution of Ox10 will stop. (Ox10 is executed once. If Ox10 needs to be
executed again, X0.0 has to be set to ON.)

3. There are four methods of disabling an Ox maotion subroutine.
® [f the STOP/RUN switch of an AH500 series motion control module is turned form the “RUN”

position to the “STOP” position when the AH500 series motion control module is powered,
SMO072 will be OFF, 0100 will stop, and Ox motion subroutines will not be executed.
® If an AH500 series motion control module is powered, users can use communication to set
SR1030 to 0, or to set SM072 to OFF, and to stop the execution of Ox motion subroutines.
® If an error occurs when an Ox motion subroutine is compiled or when an Ox motion
subroutine is executed, the execution of the Ox motion subroutine will stop automatically.

4. An Ox motion subroutine supports basic instructions, applied instructions, maotion instructions,
and G-codes. Users can write a motion program according to their needs. They can control the
motion of the axes of an AH500 series mation control module by setting the parameters of the
axes.
® Basic instructions, applied instructions, motion instructions and G-codes must be used in

the motion subroutines Ox0~0x99.
® Ox motion subroutines can call P subroutines. Please refer to section 1.4 for more
information.

5. The description of Ox motion subroutines is shown below.

Ox motion L
. Description
subroutine
. There are 100 Ox motion subroutines (Ox0~0x99).
Enabling an . o . . .
Oy Taiia s (If an Ox motion subroutine is a ladder diagram in PMSoft, the starting flag
SUSTEUTE in the Ox motion subroutine will be set automatically, and users do not

have to write the starting flag.)

Disabling an | Ending instruction M2 (If an Ox motion subroutine is a ladder diagram in
Ox motion PMSoft, the ending instruction M2 will be set automatically, and users do

subroutine not have to write the ending instruction M2.)
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Ox motion

subroutine Description

1. |Ifusers set bit 12 in SR1030 to ON when O100 runs, an Ox motion
subroutine will be enabled.

ST el 2. If users use communication to set bit 12 in SR1030 to ON when 0100

gij?;?jt;i%r(; runs, an Ox motion subroutine will be enabled.
Note: Before an Ox motion subroutine is enabled, users have to make sure
that no Ox motion subroutine runs.
Operation Whenever an Ox motion subroutine is enabled, it is executed once. If an

Ox motion subroutine needs to be executed again, it has to be enabled

again.

Basic instructions, applied instructions, motion instructions, and G-codes

Instruction are supported.

Note: Users have to avoid using pulse instructions.

There are 100 Ox motion subroutines in a program. If users want to enable

Number a motion subroutine number, they have to set SR1052, and set bit 12 in

SR1030 to ON.

1. Ox0~0x99 are motion subroutines. (They can only be enabled by
0100.)

2. They can control the motion of the axes of an AH500 series motion
control module. Please refer to the description of G-code for more
information.

3. An Ox mation subroutine can be enabled/disabled by a program or
communication.

4. Ox motion subroutines can call P subroutines.

5. If Ox motion subroutines are used with O100 and P subroutines, the
Ox motion subroutines, 0100, and the P subroutines can be arranged
in any order.

characteristic

Characteristic
and function

1.4 Structure of P Subroutines

P subroutines are general subroutines. They can be called by 0100 and Ox motion subroutines. If P
subroutines are called by 0100, the P subroutines will support basic instructions and applied
instructions. If P subroutines are called by Ox0~0x99, the P subroutines will support basic
instructions, applied instructions, maotion instructions, and G-codes. After 0100 or an Ox mation
subroutine calls a P subroutine, the P subroutine will be executed. After SRET in the P subroutine is
executed, the lines under the instruction which calls the P subroutine will be executed.
1. There are two methods of enabling a P subroutine.

® 0100 can call P subroutines.

® Ox motion subroutines can call P subroutines.
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Whenever a P subroutine is called, it is executed once. After 0100 or an Ox motion subroutine
calls a P subroutine, the P subroutine will be executed. After the ending instruction SRET in the
P subroutine is executed, the execution of the P subroutine will stop, and the lines under the
instruction which calls the P subroutine will be executed.

< 0100 and Ox10 ™,
%- is) diverge. ;
o o o <
o S 5 it
o \
Q © g @ '
= |
[ ) < |
3 > i |
! |
! I
i i
: i
O
<
S
s 2
o o
g ﬁ &
o oV
o X
c @
= 2
> LS
) 9 PR I
[=Y Lo H
o i o
> =
o o
x 1 ;
3 i !
[%2] c !
c = T
g, 2 N
o o
c N > $
= o 2
= @ @
) o
c
@
o
o
>
O
o

aunnoigns
od

OUOPOINDBXBSIZd T

M1000

—] Calling PO

X0.0
—{ \ MOV HlG#SOOA ‘SRlosz‘ Setting the motion subroutine number Ox10

If X0.0is ON, Ox10 willbe enabled.

‘ Mov H 16#1000 ‘SR”’?’O‘ The path (a) is valid.

M1000

-

‘MOVPH K100 ‘ SRlOZO‘

ABST
4‘ DRV ‘ X-ZOOOO‘ Y20000 ‘

4‘ MOVPH K100 ‘ SRlOZl‘

The subroutine PO supports basic instructions and applied instructions. The subroutine P2

supports basic instructions, applied instructions, motion instructions, and G-codes.

There are three methods of disabling a P subroutine.

® If the STOP/RUN switch of an AH500 series motion control module is turned form the “RUN”
position to the “STOP” position when the AH500 series motion control module is powered,
SMO072 will be OFF, 0100 will stop, and Ox motion subroutines and P subroutines will not be

executed.

® If an AH500 series motion control module is powered, users can use communication to set
SR1030 to 0, to stop the execution of Ox motion subroutines, and to stop the execution of P

subroutines.

® If an error occurs when a P subroutine is executed, the execution of the P subroutine will
stop automatically. Please refer to appendix A for more information.

If P subroutines are called by 0100, the P subroutines will support basic instructions and

applied instructions. If P subroutines are called by Ox0~0x99, the P subroutines will support

basic instructions, applied instructions, motion instructions, and G-codes.

1-8



Chapter 1 Framework of an AH500 Series Motion Control

Module

The description of P subroutines is shown below.

P subroutine

Description

There are 256 P subroutines (P0~P255).

Enabling a P | (If a P subroutine is a ladder diagram in PMSoft, the starting flag in the P
subroutine subroutine will be set automatically, and users do not have to write the
starting flag.)
Disabling a P Ending instruction SRET (If a P subroutine is a ladder diagram in PMSoft,
subrou?ine the ending instruction SRET will be set automatically, and users do not have

to write the ending instruction SRET.)

Executing a P
subroutine

1. 0100 can call P subroutines.
2. Ox motion subroutines can call P subroutines.

Operation
characteristic

Whenever a P subroutine is enabled, it is executed once. If a Pn subroutine
needs to be executed again, it has to be enabled again.

1. If P subroutines are called by 0100, the P subroutines will support basic
instructions and applied instructions.

2. If P subroutines are called by Ox motion subroutines, the P subroutines

Instruction will support basic instructions, applied instructions, motion instructions,
and G-codes.
Note: If P subroutines are called by Ox motion subroutines, users have to
avoid using pulse instructions.
Number There are 256 P subroutines in a program.

Characteristic
and function

1. P subroutines are general subroutines.
2. P subroutines can be called by 0100 and Ox motion subroutines.

3. If P subroutines are used with 0100 and Ox motion subroutines, the P
subroutines, 0100, and the Ox motion subroutines can be arranged in
any order.
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1.5 Using 0100, Ox Motion Subroutines, and P
Subroutines

0100, Ox mation subroutines, and P subroutines are introduced in section 1.1~section 1.3. In this
section, a program composed of 0100, Ox motion subroutines, and P subroutines is described.

1.5.1 Structure of a Program

Suppose a program is composed of 0100, Ox0, Ox3, P1, and P2. The five program blocks are
shown below.

Main program

0100
Calling Ox0 # Motion subroutine
. Ox0
Calling P1 Subroutine
- P1
M2 - SRET"
Calling P2 » Subroutine
: P2
L Motion subroutine
: Calling Ox3 n—- B
M102 .
SRET- M2
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Module

In order to describe the program, the program is divided into 5 sections (section (1)~section (5)).

=z
S
g -
e 1000
55 HHcALL Calling P1 (1)
o
= o
=
(0]
4| MOV |16#8000|SR1052|Setting the motion subroutine number Ox0
<
g-o —| MOV [16#1000 SR1030 Enabling Ox0
35| . | | | (2)
=S
:
M1000
— CALL Calling P2
wn
=
SR 3)
=
(¢)
g —| BRET
:
2Q ' 4
o w
2 M1000
£ FHomov| ko [sRio032]
(ED' .
Z
é 3 4' MOV |16#8003|SR1052ISett|ng the motion subroutine number ?5)()3
8  ——— mov J16#1000|SR1030| Enabling 0x3
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The program is described below.

1. Section (1)~section (5) are created in numerical order, but they can be arranged in any order.

2. There is only one 0100. O100 can not be called by another program, but it can freely call Ox
motion subroutines and P subroutines.

3. Ox motion subroutines can be called by 0100 and P subroutines, and it can call P subroutines.

4. P subroutines can be called by 0100 and Ox motion subroutines, and it can call Ox motion
subroutines.

Note:

1. One Ox motion subroutine is executed at a time. If Ox0 is executed, Ox3 can not be executed. If
Ox3 is executed, Ox0 can not be executed.

2. After 0100 or a P subroutine enables an Ox motion subroutine, the next line will be executed,
and the execution of the Ox motion subroutine will be ignored.

3. Whenever an Ox motion subroutine is enabled, it is executed once. If an Ox motion subroutine

needs to be executed again, it has to be enabled again.

The instructions supported by 0100, Ox0, Ox3, P1 and P3 are described below. (O: Supported; X:

Not supported)
Section 0100 Ox0 and Ox3 P1 P2
_ Basic 0 o) 0 0
instruction
_ Aol 0 0 0 0
instruction
_ Motion 0 0 X
instruction
G-code X (0] O X
. P2 is called by
P1 is called by 0100, and
Ox0, and :
. therefore it does
o therefore it
Description - - . not support
supports motion .
; ) motion
instructions and . .
instructions and
G-codes.
G-codes.
Additional remark:
Main program Subroutine Motion subroutine
Order In any order In any order In any order
It runs P subroutines can be called by| Ox motion subroutines can
Execution 0100 or Ox motion be called by 0100 or P
normally. . :
subroutines. subroutines.
. Itis scanned | Whenever a subroutine is Wheneyer amotion
Operation ; o subroutine is called, it is
cyclically. called, it is executed once.
executed once.
1 main 256 subroutines 100 motion subroutines
Number They can be used according They can be used according
program . X
to users’ needs. to users’ needs.
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2.1 Hardware Specifications

Electrical specifications and wiring are described in this chapter. Please refer to other chapters for
more information about the writing of a program and the use of instructions. For more information
about the peripherals purchased, please refer to the manuals attached to them.

2.1.1 General Specifications

Item

Specifications

Connector type

High precision connector
It must be connected to an external terminal module.

Supply voltage

5V DC (-15~20%), 24 V DC (-15~20%)
(AHPSO05-5A supplies power through a bus.)

Electric energy

consumption 2W
Insulation voltage | 2,500 VDC
Weight 150 g

Noise immunity

ESD (IEC 61131-2, IEC 61000-4-2): £10 kV air discharge

EFT (IEC 61131-2, IEC 61000-4-4): Communication I/O: +4 kV

CS (IEC 61131-2, IEC 61000-4-6): 0.15~80 MHz, 3 Vrms

RS (IEC 61131-2, IEC 61000-4-3): 80~100 MHz, 10 V/m, 1.4~2.0 GHz

Operating/Storage
environment

Operating environment: -20~70°C (Temperature), 5~95% (Humidity),
pollution degree 2
Storage environment: -40~85°C (Temperature), 5~95% (Humidity)

Vibration/Shock
resistance

International standards IEC 61131-2, IEC 68-2-6 (TEST Fc)/IEC61131-2 &
IEC 68-2-27 (TEST Ea)

Standard

CE @

2.1.2 Electrical Specifications for the Input Terminals

1. AH20MC-5A

Specifications

Item Differential input

High speed of 200 kHz

Wiring type

Independent wiring

reduction

Input voltage 5~24V DC
Maximum input current 15 mA
Action OFF=ON 20 us
level ON-OFF 30 us
Response time/Noise 10 ms/0.5 us
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Terminal

Description

Response
characteristic

Maximum input

Current

Voltage

X0.0+, X0.0-,
X0.1+, X0.1-,
X0.2+, X0.2-,

X0.3+, and
X0.3-

1. They are differential input terminals.
2. Functions of the terminals:
® High-speed count:

*

*

The terminals are the Reset
input terminals for counter
O~counter 5.

X0.0+ and X0.0- are for
counter 0. X0.1+ and X0.1- are
for counter 1. X0.2+ and X0.2-
are for counter 2 and counter
4, X0.3+ and X0.3- are for
counter 3 and counter 5.

® High-speed comparison and
capture: The terminals can function
as trigger signals for high-speed
capture.

200 kHz

15 mA

5~24V

X0.8+, X0.8-,

X0.9+, and
X0.9-

1. They are differential input terminals.
2. Functions of the terminals:

® Motion control: The terminals are
for a manual pulse generator.

High-speed count:

*

*

The terminals are for counter
0.

X0.8+ and X0.8- are the
A-phase input terminals for
counter 0. X0.9+ and X0.9- are
the B-phase input terminals for
counter 0.

High-speed comparison and
capture: The terminals can function
as trigger signals for high-speed
capture.

Interrupt input terminals

200 kHz

15 mA

5~24V
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Terminal

Description

Response | Maximum input

characteristic| Current Voltage

X0.10+, X0.10-,
X0.11+, X0.11-,
X0.12+, X0.12-,
X0.13+, X0.13-,
X0.14+, X0.14-,

1. They are differential input terminals.
2. Functions of the terminals:

® Motion control: They are the DOG
input terminals for axis 1~axis 6.
This function is used for inserting
single-speed/two-speed mation.
® High-speed count:
€ The terminals are for counter
1~counter 5.
X0.10+ an X0.10- are the
A-phase input terminals for
counter 1. X0.12+ and X0.12-

*

are the A-phase input terminals

for counter 2 and counter 4.
X0.14+ and X0.14- are the

A-phase input terminals for
counter 3 and counter 5.

X0.15+, and
X0.15-

X0.11+ and X0.11- are the
B-phase input terminals for
counter 1. X0.13+ and X0.13-
are the B-phase input
terminals for counter 2 and
counter 4. X0.15+ and X0.15-
are the B-phase input
terminals for counter 3 and
counter 5.

High-speed comparison and
capture: The terminals can function
as trigger signals for high-speed
capture.

Interrupt input terminals

200 kHz 15mA | 5~24V

2.  AHI10PM-5A

Specificatio

ltem
ns

Differential input

Open collector

High speed of 200 kHz

100 kHz (*1)

Wiring type

Independent wiring

Current flows into the common
terminal S/S (sinking), or current
flows from the common terminal
S/S (sourcing).

Input voltage

5~24 Vv DC

24V DC

reduction

Maximum input current 15 mA
Action OFF=ON 20 us
level ON-OFF 30 us
Response time/Noise 10 ms/0.5 us
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Terminal

Description

Response
characteristic

Maximum input

Current|Voltage

X0.0+, X0.0-,
X0.1+, X0.1-,
X0.2+, X0.2-,
X0.3+, and
X0.3-

They are differential input terminals.
Functions of the terminals:

Motion control: They are the PG input
terminals for axis 1~axis 4.
High-speed count: X0.0+ and X0.0-
are the Reset input terminals for
counter 0. X0.1+ and X0.1- are the
Reset input terminals for counter 1.
X0.2+ and X0.2- are the Reset input
terminals for counter 2 and counter 4.
X0.3+ and X0.3- are the Reset input
terminals for counter 3 and counter 5.
High-speed comparison and capture:
The terminals can function as trigger
signals for high-speed capture.

200 kHz

15mA | 5~24V

X0.8 and X0.9

They are single/A/B-phase input terminals.
Functions of the terminals:

Motion control: The terminals are for a

manual pulse generator.

High-speed count:

€ The terminals are for counter 0.

€ XO0.8is the A-phase input terminal
for counter 0, and X0.9 is the
B-phase input terminal for counter
0.

High-speed comparison and capture:

The terminals can function as trigger

signals for high-speed capture.

Interrupt input terminals

100 kHz (*1)

I5mA | 24V

X0.10, X0.11,
X0.12, X0.13,
X0.14, and
X0.15

They are single/A/B-phase input terminals.
Functions of the terminals:

Motion control: They are the DOG
input terminals for axis 1~axis 6.

High-speed count:

€ The terminals are for counter
1~counter 5.

€ XO0.10 is the A-phase input
terminal for counter 1, X0.12 is the
A-phase input terminal for counter
2 and counter 4, and X0.14 is the
A-phase input terminal for counter
3 and counter 5.

€ XO0.11 is the B-phase input
terminal for counter 1, X0.13 is the
B-phase input terminal for counter
2 and counter 4, and X0.15 is the
B-phase input terminal for counter
3 and counter 5.

High-speed comparison and capture:

The terminals can function as trigger

signals for high-speed capture.

Interrupt input terminals

100 kHz (*1)

I5mA | 24V

*1. If the frequency of A/B-phase input signals must be 200 kHz, every channel must be connected
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to a 1 kQ (2 W) resistor in parallel.

AH15PM-5A

Specifications

Item Differential input

Open collector

High speed of 200 kHz

100 kHz (*1)

Current flows into the common
terminal S/S (sinking), or current

Wiring type Independent wiring flows from the common terminal
S/S (sourcing).
Input voltage 5~24V DC 24V DC
Maximum input current 15 mA
Action OFF—=ON 20 us
level ON-OFF 30 us
Re_sponse ““.“e’ 10 ms/0.5 us
Noise reduction
Terminal Description Respon_se_ STl
characteristic Current Voltage
1. They are differential input terminals.
2. Functions of the terminals:
® Motion control: They are the PG input
terminals for axis 1~axis 4.
® High-speed count: X0.0+ and X0.0-
X0.0+, X0.0-, are the Reset input terminals for
X0.1+, X0.1-, counter 0. X0.1+ and X0.1- are the
X0.2+, X0.2-, Reset input terminals for counter 1. 200 kHz 15mA | 5~24V
X0.3+, and X0.2+ and X0.2- are the Reset input
X0.3- terminals for counter 2 and counter 4.
X0.3+ and X0.3- are the Reset input
terminals for counter 3 and counter 5.
® High-speed comparison and capture:
The terminals can function as trigger
signals for high-speed capture.
1. They are single/A/B-phase input terminals.
O, NS, 2. Function of the terminals:
X0.6, and ' , ' 100 kHz (*1) | 15mA | 24V
X0.7 ® Motion control: They are the DOG
input terminals for axis 1~axis 4.
1. They are differential input terminals.
2. Functions of the terminals:
® Motion control: The terminals are for a
manual pulse generator.
® High-speed count:
X0.8+, X0.8-. € The terminals are for counter 0.
X0.9+, and € X0.8+ and X0.8- are the A-phase 200 kHz 15 mA | 5~24 v
X0.9- input terminals for counter 0, and
X0.9+ and X0.9- are the B-phase
input terminal for counter 0.
® High-speed comparison and capture:
The terminals can function as trigger
signals for high-speed capture.
® Interrupt input terminals
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Terminal

Description

Response
characteristic

Maximum input

Current|Voltage

X0.10, X0.11,
X0.12, X0.13,
X0.14, X0.15,
X1.0 and X1.1

1. They are single/A/B-phase input terminals.
2. Functions of the terminals:

® Motion control: They are the LSP/NSP
input terminals for axis 1~axis 4.

LSP input terminals: X0.10, X0.12,
X0.14, and X1.0
LSN input terminals: X0.11, X0.13,
X0.15, and X1.1

® High-speed count:

*

*

The terminals are for counter
1~counter 5.

X0.10 is the A-phase input
terminal for counter 1, X0.12 is the
A-phase input terminal for counter
2 and counter 4, and X0.14 is the
A-phase input terminal for counter
3 and counter 5.

X0.11 is the B-phase input
terminal for counter 1, X0.13 is the
B-phase input terminal for counter
2 and counter 4, and X0.15 is the
B-phase input terminal for counter
3 and counter 5.

® High-speed comparison and capture:
The terminals can function as trigger
signals for high-speed capture.

@ Interrupt input terminals: X0.10, X0.11,
X0.12, X0.13, X0.14, and X0.15

100 kHz (*1)

1ISmA | 24V

X1.2, X1.3,
X1.4, and
X1.5

1. They are single/A/B-phase input terminals.

100 kHz (*1)

1I5mA | 24V

*1. If the frequency of A/B-phase input signals must be 200 kHz, every channel must be connected
toa 1 kQ (2 W) resistor in parallel.

4.  AHO5PM-5A

Specifications

ltem

Open collector

High speed of 100 kHz (*1)

Current flows into the common terminal S/S (sinking), or current

reduction

Wiring type flows from the common terminal S/S (sourcing).
Input voltage 24V DC
Maximum input current 15 mA

Action OFF=-0ON 20 us

level ON—-OFF 30 us
Response time/Noise 10 ms/0.5 us

2-7




AH500 Motion Control Module Manual

Terminal Description Response Maximum input
characteristic | Current| Voltage
1. They are single/A/B-phase input terminals.
2. Functions of the terminals:
® Motion control: X0.0 is the PG input
terminal for axis 1, and X0.1 is the PG
X0.0 and X0.1 input terminal for axis 2. 100 kHz (*1) | 15mA | 24V
® High-speed count: X0.0 is the Reset
input terminal for counter 0.
® High-speed comparison and capture:
The terminals can function as trigger
signals for high-speed capture.
1. They are single/A/B-phase input terminals.
2. Functions of the terminals:
® Motion control: X0.8 and X0.9 are for a
manual pulse generator.
® High-speed count:
€ X0.8 is the A-phase input terminal
X0.8 and X0.9 for counter 0, and X0.9 is the 100kHz (*1) | 15mA | 24V
B-phase input terminal for counter
0.
® High-speed comparison and capture:
The terminals can function as trigger
signals for high-speed capture.
® Interrupt input terminals
1. They are single/A/B-phase input terminals.
2. Functions of the terminals:
® Motion control: X0.12 is the DOG input
%0.12 and termin_al for axis_l, and XQ.13 is the
X0.13 DOG input terminal for axis 2. 100 kHz (*1) | 1I5mA | 24V
® High-speed comparison and capture:
The terminals can function as trigger
signals for high-speed capture.
® Interrupt input terminals

*1. If the frequency of A/B-phase input signals must be 200 kHz, every channel must be connected
toa 1 kQ (2 W) resistor in parallel.

2.1.3 Electrical Specifications for the Output Terminals

5.

AH20MC-5A

Specifications

Item

Transistor output

Maximum exchange

(working) frequency 200 kHz
Output terminal Y0.8~Y0.11
Working voltage 5~30V DC
Maximum output current 40 mA

Isolation Optocoupler
c ) Resistance 0.5 A/output terminal (2 A/COM)
urrent Inductance 9W (24 V DC)
specifications
Bulb 2 W (24 V DC)
Response OFF-ON
. ON=OFF 0.2 us
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Specifications

Item

Transistor output

® High-speed comparison and capture:
They can be used as high-speed

comparison output terminals.

Overcurrent protection N/A
. — Response |Maximum output
Terminal Description s
characteristic Current V0|tage
The high-speed pulse output terminals
are transistors whose collectors are open
Y0.8, Y0.9, collectors.
Y0.10, and Function of the terminals: 200 kHz 1I5mA | 24V
Y0.11

6. AHIOPM-5A

e e Item Differential output Transistor output
Maximum exchange
(working) frequen?:y 1 MHz 200 kHz
Output terminal Y0.0~Y0.7 Y0.8~Y0.11
Working voltage 5VvDC 5~30 vDC
Maximum output current 40 mA 40 mA
Isolation Digital isolator Optocoupler
Resistance <25 mA 0.5 A/output terminal (4 A/ICOM)
G Inductance - 12 W (24 V DC)
specifications
Bulb - 2W (24 VvV DC)
Response OFF=0ON 0.2 us
time ON—-OFF '
Overcurrent protection Yes No
i P Response |Maximum output
Terminal Description charagteristic Current Volt:ge
The high-speed pulse output terminals are
transistors whose collectors are open
collectors.
Functions of the terminals:
® Motion control:
€ The terminals are the CLR output
terminals for axis 1~axis 4.
€ Y0.8 and Y0.9 are for axis 5.
Y0.8, Y0.9, Y0.10 and Y0.11 are for axis 6.
Y0.10, and Y0.8 is the A-phase output 200 kHz 15mA | 24V
Y0.11 terminal for axis 5, and Y0.10 is
the A-phase output terminal for
axis 6. Y0.9 is the B-phase output
terminal for axis 5, and Y0.11 is
the B-phase output terminal for
axis 6.
High-speed comparison and capture:
They can be used as high-speed
comparison output terminals.
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. — Response Maximum output
Terminal Description characteristic Current | Voltage
1. They are differential output terminals.
2. Function of the terminals:
® Motion control:
€ The terminals are for axis 1~axis
4,
€ Y0.0+ and Y0.0- are the A-phase
output terminals for axis 1. Y0.2+
and Y0.2- are the A-phase output
Y0.0+, Y0.0-, terminals for axis 2. Y0.4+ and
Y0.1+, YO.1-, Y0.4- are the A-phase output
Y0.2+, Y0.2-, terminals for axis 3. Y0.6+ and
Y0.3+, Y0.3-, Y0.6- are the A-phase output
Y0.4+, Y0.4-, terminals for axis 4. 1 MHz S mA SV
Y0.5+, Y0.5-, € Y0.1+ and YO0.1- are the B-phase
Y0.6+, Y0.6-, output terminals for axis 1. Y0.3+
Y0.7+, and and Y0.3- are the B-phase output
Y0.7- terminals for axis 2. Y0.5+ and
Y0.5- are the B-phase output
terminals for axis 3. Y0.7+ and
YO0.7- are the B-phase output
terminals for axis 4.
€ Y0.0+ and Y0.0- are the CLR
output terminals for axis 5. Y0.1+
and Y0.1- are the CLR output
terminals for axis 6.
7. AH15PM-5A
Iltem
e . Diff tial tput T ist tput
Sesificaion: ifferential outpu ransistor outpu
Maximum exchange 1 MHz 200 kHz
(working) frequency
Output terminal Y0.0~Y0.7 Y0.8~Y0.11
Working voltage 5VvDC 5~30 vDC
Maximum output current 40 mA 40 mA
Isolation Digital isolator Optocoupler
c . Resistance <25 mA 0.5 A/output terminal (4 A/ICOM)
urrent Inductance - 12 W (24 V DC)
specifications
Bulb -- 2W (24 vV DC)
Response OFF=ON
e ON=OFF 0.2 us
Overcurrent protection Yes No
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Specifications

Differential output

Terminal Description Respon.se. Maximum output
characteristic| Current Voltage
The high-speed pulse output terminals are
transistors whose collectors are open
collectors.
Functions of the terminals:
Y0.8, Y0.9, ® Motion control:
Y0.10, and € The terminals are the CLR output 200 kHz 15mA | 24V
Y0.11 terminals for axis 1~axis 4.
® High-speed comparison and capture:
The terminals can function as
high-speed comparison output
terminals.
They are differential output terminals.
Function of the terminals:
® Motion control:
4 The terminals are for axis 1~axis
4,
€ Y0.0+ and YO0.0- are the A-phase
output terminals for axis 1. Y0.2+
and Y0.2- are the A-phase output
Y0.0+, Y0.0-, terminals for axis 2. Y0.4+ and
Y0.1+, YO.1-, Y0.4- are the A-phase output
Y0.2+, Y0.2-, terminals for axis 3. Y0.6+ and
Y0.3+, Y0.3-, Y0.6- are the A-phase output
Y0.4+, Y0.4-, terminals for axis 4. 1 MHz 5mA 5V
Y0.5+, Y0.5-, € Y0.1+ and YO0.1- are the B-phase
Y0.6+, Y0.6-, output terminals for axis 1. Y0.3+
Y0.7+, and and Y0.3- are the B-phase output
Y0.7- terminals for axis 2. Y0.5+ and
Y0.5- are the B-phase output
terminals for axis 3. Y0.7+ and
Y0.7- are the B-phase output
terminals for axis 4.
4 Y0.0+ and YO0.0- are the CLR
output terminals for axis 5. Y0.1+
and Y0.1- are the CLR output
terminals for axis 6.
8. AHO5PM-5A
ltem

Transistor output

Maximum exchange

(working) frequency 1 MHz 200 kHz
Output terminal Y0.0~Y0.3 Y0.8~Y0.9
Working voltage 5vDC 5~30 v DC
Maximum output current 40 mA 40 mA

Isolation

Digital isolator

Optocoupler

: 0.5 A/ output terminal
Resistance <25 mA
Current (4 AICOM)
specifications | Inductance -- 12 W (24 vV DC)
Bulb - 2W (24 v DC)
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Item
e Differential output Transistor output
Specifications P P
Response OFF-ON
e ON=OFF 0.2 us
Overcurrent protection Yes No
. _— Response | Maximum output
Terminal Description

characteristic | Current |Voltage

1. The high-speed pulse output terminals
are transistors whose collectors are
open collectors.

2. Functions of the terminals:
® Motion control: Y0.8 is the CLR

Y0.8 and Y0.9 output terminal for axis 1, and Y0.9 200 kHz 15mA | 24V
is the CLR output terminal for axis 2.

® High-speed comparison and
capture: The terminals can function
as high-speed comparison output
terminals.

1. They are differential output terminals.
2. Function of the terminals:
® Motion control:
¢ YO0.0+ and Y0.0- are the

Y0.0+, YO0.0-, A-phase output terminals for

Y0.1+, Y0.1-, axis 1. Y0.2+ and Y0.2- are the

Y0.2+, Y0.2-, A-phase output terminals for 1 MHz 5 mA 5V
Y0.3+, and axis 2.

Y0.3- €4 Y0.1+ and YO0.1- are the

B-phase output terminals for
axis 1. Y0.3+ and YO0.3- are the
B-phase output terminals for
axis 2.
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2.1.4 Dimensions

9. AH20MC-5A

30 103
20MC T ﬂmm
I
b
— §E ﬂ -
1 >
el
- o Unit: mm
10. AH10PM-5A
39 103
10PM N ~ D
0
g
L 5k D
B[] S
o
1] 1
el
Unit: mm
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11. AH15PM-5A

35 103

15PM m

- g -
e 5 @
— 2 .
S —
=
Z;
10 l D
el
Unit: mm
12. AHO5PM-5A
35 103
05PM . — W
ERROR D
v

(@]
=|
——
=]
U
EXTENSION
PORT
—
=

[00000000 00000000

110

OODOIOOOO
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2.1.5 Profiles

13. AH20MC-5A

Ofme |
maply [, w [ @t
® oL % 0
°I IS %—-@ & @ o
Onr *-@ o 5
g T
O weow
2l
O—1>|l - -
@ | ilL | : > |
P -@
Number Name Description
1 Model name Model name of the module
L Operating status of the module
2 ZL:;#)ED indicator ON: The module is running.
OFF: The module stops running.
3 ERROR LED Error status of the module
indicator (red) Blink: The module is abnormal.
Ethernet connection | Status of the Ethernet connection
4 LED indicator ON: The Ethernet connection is being connected.
(green) OFF: The Ethernet connection is disconnected.
DMCNET Status of the DMCNET connection
5 connection LED ON: The DMCNET connection is being connected.
indicator (green) OFF: The DMCNET connection is disconnected.
6 USB port Providing the mini USB communication interface
. RUN: The user program is executed.
! STOP/RUN switch STOP: The exef:)uti?)n of the user program stops.
8 SD slot Providing the SD interface
9 Connector Connecting the module and an I/O extension cable.
10 DMCNET port Providing the DMCNET communication interface
11 Ethernet port Providing the Ethernet communication interface
12 Extension port For Used for updating the firmware
13 Label Nameplate
14 Set screw Used for securing the module
15 Connector Connecting the module and a backplane
16 Projection Used for securing the module
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14. AH10PM-5A

A, o ol ? m“ i
@——> . _
2.
ToRecT T 0 |
1> ® — ol
@
« @
- i
® | 1|l ] ! S ]
Number Name Description
1 Model name Model name of the module
. Operating status of the module
2 gLrjel\érl;)ED indicator ON: The module is running.
OFF: The module stops running.
3 ERROR LED Error status of the module
indicator (red) Blink: The module is abnormal.
Ethernet connection| Status of the Ethernet connection
4 LED indicator ON: The Ethernet connection is being connected.
(green) OFF: The Ethernet connection is disconnected.
5 USB port Providing the mini USB communication interface
. RUN: The user program is executed.
6 RUN/STOP switch STOP: The execution of the user program stops.
7 SD slot Providing the SD interface
8 I/O Connector Connectors for pulse input/output
9 Ethernet port Providing the Ethernet communication interface
10 Extension port Used for Used for updating the firmware
11 Label Nameplate
12 Set screw Used for securing the module
13 Connector Connecting the module and a backplane
14 Projection Used for securing the module
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15. AH15PM-5A

e o Nl m | e
@——y e .
TRt T TE 0
1> ® — o
@
< @
- i
@ | i | ﬂ ]
@
Number Name Description
1 Model name Model name of the module
. Operating status of the module
2 ZJLrJeNerl;)ED indicator ON: The module is running.
OFF: The module stops running.
3 ERROR LED Error status of the module
indicator (red) Blink: The module is abnormal.
Ethernet connection| Status of the Ethernet connection
4 LED indicator ON: The Ethernet connection is being connected.
(green) OFF: The Ethernet connection is disconnected.
5 USB port Providing the mini USB communication interface
. RUN: The user program is executed.
6 STOP/RUN switch STOP: The execution of the user program stops.
7 SD slot Providing the SD interface
8 Connector Connecting the module and an I/O extension cable
9 Ethernet port Providing the Ethernet communication interface
10 Extension port Used for updating the firmware
11 Label Nameplate
12 Set screw Used for securing the module
13 Connector Connecting the module and a backplane
14 Projection Used for securing the module
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® AHO5PM-5A -«
05PM
N G il e gl -
& e | @
H sis IS : ->
jxoo 4J @ :%
o |l xo0.1 I
L= Jfx0.8 ::| -
E X0.9 P @ :%
il =
@1 B =
(s lfvo2+ |
E\, Yo.2- :%
= = J
" Y0.9 ,:l
JCOM ;:l
Number Name Description
1 Model name Model name of the module
. Operating status of the module
RUN LED indicator ] . .
2 (green) ON: The module is running.
OFF: The module stops running.
3 ERROR LED Error status of the module
indicator (red) Blink: The module is abnormal.
4 USB port Providing the mini USB communication interface
5 Terminals Input/Output terminals
Arrangement of the
6 input/output Arrangement of the terminals
terminals
7 Extension port Used for updating the firmware
8 Label Nameplate
9 Set screw Used for securing the module
10 Connector Connecting the module and a backplane
11 Projection Used for securing the module
2.2 Wiring

An AH500 series motion control module is an open-type device. It has to be installed in a control box
which is free from dust, moisture, and shock/vibration. In order to prevent people who are not
maintenance men from operating the device, protective measures are required (e.g. Users need a

special tool or a key to open the control box).

An AC power supply can not be connected to input/output terminals, otherwise the device will be
seriously damaged. Before users power the device, they have to check the wiring of the power

supply. In order to increase the immunity against noise, the ground terminal

be grounded

correctly.

2-18

on the device must



Chapter 2 Hardware Specifications and Wiring

2.2.1 1/0 Extension Cables, and External Terminal Modules

1.

18

External devices for AH20MC-5A

Connector on AH20MC-5A

19

36

20MC
External il
terminal O UsSB
module
P ’ O: MicroSD
O Micro SD
"‘ i ETH
11
. . Function . . Function
Pin |Terminal Pulse Count Pin |Terminal Pulse Count
1 C3 - COM3 19 Y0.11 - Out3
2 Cc2 - COM2 20 | Y0.10 - Out2
3 C1 - coM1l 21 Y0.9 - Outl
4 Co - COMO 22 Y0.8 - Out0
5 NC - - 23 NC - -
6 NC - - 24 NC - -
7 X0.3- - Reset3-/Reset5- | 25 X0.3+ - Reset3+/Resetb+
8 X0.15- | DOG3- | CntB3-/CntB5+ | 26 | X0.15+ | DOG3+ | CntB3+/CntB5+
9 X0.14- | DOG2- | CntA3-/CntA5+ | 27 | X0.14+ | DOG2+ | CntA3+/CntA5+
10 X0.2- - Reset2-/Reset4- | 28 X0.2+ - Reset2+/Reset4+
11 | X0.13- | DOG1- | CntB2-/CntB4- 29 | X0.13+ | DOG1+ | CntB2+/CntB4+
12 | X0.12- | DOGO- | CntA2-/CntA4- | 30 | X0.12+ | DOGO+ | CntA2+/CntA4+
13 X0.1- - Resetl- 31 X0.1+ - Resetl+
14 | X0.11- | DOG5- CntB1- 32 | X0.11+ | DOG5+ CntB1+
15 | X0.10- | DOG4- CntAl- 33 | X0.10+ | DOG4+ CntAl+
16 X0.0- - ResetO- 34 X0.0+ - Reset0+
17 X0.9- MPGB- CntBO- 35 X0.9+ | MPGB+ CntBO+
18 X0.8- MPGA- CntAO- 36 X0.8+ | MPGA+ CntAO+
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3. External devices for AH10PM-5A

10PM
RUN
ERROR
External @) USB
terminal — |
module @
Il =
_ - MicroSD
~ Line driver
O
G ETH
1 HTR1/CLR £
4, Connector on AH10PM-5A
. . Function . . Function
Pin | Terminal Pulse SOV Pin | Terminal Pulse Count
1 c3 COoM3 - 26 | Yo0.11 CLR3/B5 -
2 c2 COM2 - 27 | Y0.10 CLR2/A5 -
3 c1 com1 - 28 | Y0.9 CLR1/B4 -
4 co COMO - 29 | Y0.8 CLRO/A4 -
ont 5 NC - - 30 NC - -
6 | Y0.7- B3- - 31 | Y0.7+ B3+ -
= 7 | Y06- A3- - 32 | Y0.6+ A3+ -
AP T8 | yos- B2- - 33| Y05+ B2+ -
9 | Y04 A2- - 34 | Y04+ A2+ -
< 10 = Y0.3- B1- - 35| Y0.3+ B1+ -
== 11 | Yo0.2- Al- - 36 | Y0.2+ Al+ -
o 12 | Y0.1- | BO-/CLRS- - 37 | Y0.1+ | BO+/CLR5+ -
oo 13 | Y0.0- | AO-/CLR4- - 38 | Y0.0+ | AO+/CLR4+ -
oo 14 NC - . 39 NC - -
o 15 NC - - 40 | SIS sIs sIs
16 X015 | DOG3 | CntB3/CntB5 | 41 @ X0.14 DOG2 | CntB3/CntA5
e o 17 | x0.13 DOG1 CntB2/CntB4 | 42 | X0.12 DOGO CntA2/CntA4
o 18 | X0.11 DOG5 CntB1 43 | X0.10 DOG4 CntAl
BT 19| xo.9 MPGB CntBO 44 | X0.8 MPGA CntAO
" 20 NC - - 45 NC - -
21 NC - - 46 NC - -
22 X0.3- Pg3- | RESEIIReS |47 xo.3+ pga+ | ReseldtRes
23 X0.2- Pg2- | RESEIReS |48 0.2+ pg2+ | ReseloHiRes
24 X0.1- Pg1- Resetl- 49 X0.1+ Pgl+ Resetl+
25 X0.0- PgO- Reset0- 50 X0.0+ PgO+ Reset0+
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5.

6.

25

External devices for AH15PM-5A

CN1

R R
EEEEIECEBEERECELBEEEGERAE AL
9poogaagggugegeyeggaggesya

26

50

External
terminal
module

Micro SD
Liner driver
Connector on AH15PM-5A
. . Function . . Function
Pin | Terminal Pulse CoNITT Pin | Terminal Pulse SO
1 Y0.11 CLR3 - 26 Y0.10 CLR2 -
2 Y0.9 CLR1 - 27 Y0.8 CLRO
3 COM COM - 28 | YO0.7+ B3+ -
4 Y0.7- B3- - 29 | Y0.6+ A3+ -
5 Y0.6- A3- - 30 | YO0.5+ B2+ -
6 Y0.5- B2- - 31 | Y0.4+ A2+ -
7 Y0.4- A2- - 32 | Y0.3+ B1+ -
8 Y0.3- B1- - 33 | Y0.2+ Al+ -
9 Y0.2- Al- - 34 | YO0.1+ BO+ -
10 Y0.1- BO- - 35 | YO0.0+ A0+ -
11 | YO0.0- AO- - 36 SIS SIS SIS
12 X1.5 CHG3 - 37 X1.4 CHG2 -
13 X1.3 CHG1 - 38 X1.2 CHGO -
14 X1.1 LSN3 - 39 X1.0 LSP3 -
15 | XO0.15 LSN2 CntB3/CntB5 40 X0.14 LSP2 CntB3/CntA5
16 | XO0.13 LSN1 CntB2/CntB4 41 X0.12 LSP1 CntA2/CntA4
17 | X0.11 LSNO CntB1l 42 X0.10 LSPO CntAl
18 | X0.9- MPGB- CntBO- 43 | X0.9+ MPGB+ CntBO+
19 X0.8- MPGA- CntAO- 44 | X0.8+ MPGA+ CntAO+
20 X0.7 DOG3 - 45 X0.6 DOG2 -
21 X0.5 DOG1 - 46 X0.4 DOGO -
22 | X0.3- Pg3- Reset3-/Reset5- | 47 | X0.3+ Pg3+ Reset3+/Reset5+
23 | X0.2- Pg2- Reset2-/Reset4- | 48 | X0.2+ Pg2+ Reset2+/Reset4+
24 | X0.1- Pg1- Reset1- 49 | XO0.1+ Pgl+ Resetl+
25 | XO0.0- Pgo- ResetO- 50 | XO0.0+ PgO+ Reset0+
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7.

8.

An 1/O extension cable connects the connector on an AH500 series motion control module to an
external terminal module. Users can wire terminal blocks on the external terminal module.

External devices for AHO5PM-5A

05PM
RUN
ERROR
%
= lss [ USB
=0
—> E X0.1
[= /|Ixos
> 5] oz
e E X0.13
[ = ]lvoor
3 Y0.0-
< —
Line driver o
—> i Y0.2+
9| vos-
[ = Jlvos-
— [= ]l vos
[= i voso
P E com
1 HTR1/CLR
Terminals on AHO5PM-5A
Terminal Function Terminal Function
Pulse Count Pulse Count
SIS S/S SIS Y0.1+ BO+ -
X0.0 PGO Reset0 YO0.1- BO- -
X0.1 PG1 - Y0.2+ Al+ -
X0.8 MPGA CntAO Y0.2- Al- -
X0.9 MPGB CntBO Y0.3+ Bl+ -
X0.12 DOGO - YO0.3- B1- -
X0.13 DOG1 - Y0.8 CLRO -
Y0.0+ A0+ - Y0.9 CLR1 -
YO0.0- AO- - COM - -

B |/O extension cable DVPACAB7D10/DVPACAB7E10
DVPACAB7D10 (36 pins): I/O extension cable for AHO4HC-5A/AH20MC-5A

DVPACABT7E10 (50 pins): I/0 extension cable for AHLOPM-5A
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B External terminal module for AH20MC-5A: DVPAETB-1016C

pl===\8

C3 c2 C1 co NC NC | X0.3- |X0.15- (X0.14- | X0.2- |X0.13-|X0.12-| X0.1- |X0.11- |X0.10- | X0.0- | X0.9- | X0.8- | 24G | 24G FE
Y0.11 |Y0.10 | Y0.9 | Y0.8 | NC NC | X0.3+ [X0.15+ X0.14+| X0.2+ [X0.13+[X0.12+| X0.1+ [X0.11+ X0.10+|X0.0+ | X0.9+ |X0.8+ | NC 24V | 24V

B External terminal module for AH10PM-5A: DVPAETB-1024C

ole—TFIle

£89009699966960906969090006)
RS ST NS S SR

AAAAAAAAAAAAAAAAARAARAAAAAAAA

S EEEEEEE EEEEEEE IS EEEEEIEE

m
L

st

Lfromthe| o3 | oo | c1 | co | NIC | Y0.7- | YO | YO5- | YO.4- | YO.3- | Y0.2- | YO.1- | Y0.0- | N/C
upper left

th

1?Jp];rgrn?etfrt]e N/C |X0.15 |X0.13 | X0.11 | X0.9 | NIC | NIC | X0.3- | X0.2- | X0.1- | X0.0- | 24G | 24G | FE
1% from the

ower loft | Y011 | Y010 | YO.9 | YO.8 | NIC | YO.7+ | Y06+ YO.5+ Y04+ | Y0.3+ Y0.2+ YOI+ Y0.0+ | NIC
th

lgl’ovf,g?etf:‘e SIS |X0.14 | X0.12 |X0.10 | X0.8 | N/C | N/IC |X0.3+ |X0.2+ |X0.1+ | X0.0+ | NIC | 24V | 24V
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B External terminal module for AH15PM-5A: DVPAETB-1034C

[ —

(NN NNV VNN MW NN

o

So

SF

AAAAAAIAAAARAAARAAAARAA[RAAGASA

|lBRERRpaRRHRBRAddRRHRERAaEaaH]

T

1% from the
upper left Y0.11 | Y0.9 | COM | YO0.7- | Y0.6- | YO.5- | YO.4- | Y0.3- | Y0.2- | Y0.1- | Y0.0- | X1.5 | X1.3 | X1.1
th
1ipggr"|‘et]ft'e X0.15 | X0.13 | X0.11 | X0.9- | X0.8- | X0.7 | X0.5 | X0.3- | X0.2- | X0.1- | X0.0- | 24G | 24G | FE
1% from the /
lower left Y0.10 | YO0.8 |YO0.7+ | Y0.6+ | Y0.5+ Y0.4+ | Y0.3+ | Y0.2+ | YO.1+ | Y0.0+ | S/S Y14 | Y1.2 | Y1.0
th
15|0V5';§C)I‘Tetf?e X0.14 | X0.12 | X0.10 | X0.9+ | X0.8+ | X0.6 | X0.4 |X0.3+ | X0.2+ | X0.1+ | X0.0+ | N/C 24V 24V

2.2.2 Wiring Input Terminals

Input signals are direct-current power inputs. Sinking and sourcing are the current driving capability
of a circuit. They are defined as follows.

® Sinking

Direct current

1—||||—

Current flows into the common terminal S/S.

Equivalent circuit of the input circuit

L

I1/10

xo.sl —

SIS

i

1l

Internal
circuit

N
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® Sourcing
Direct current

—|l }—J
d
Qv
——(\9——————(

Current flows from the common terminal S/S.
Equivalent circuit of the input circuit

110
_ xo.sl -
’ — [
= — Internal b
{}!_*: circuit 7
T SIS [

® Wiring differential input terminals
For example, the direct-current signals ranging in voltage from 5 V to 24 V can pass through the
high-speed input terminals X0.8+~X0.15+, and X0.8-~X0.15- on AH20MC-5A. The frequency of
input signals can be up to 200 kHz. These high-speed input terminals are connected to a differential
(two-wire) line driver.
The wiring of differential input terminals is shown below. (The wiring is used for high speed and
noise):

Encoder output AH20MC-5A high-speed input
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If the frequency of input signals is less than 50 kHz and there is not much noise, these high-speed

input terminals can be connected to a direct-current (sinking/sourcing) power supply whose voltage

is in the range of 5 V to 24 V, as shown below. Take AH20MC-5A for instance.
Sinking:

vt

ey 4] ]
sensor | = 3

Sourcing:
PNP
sensor
+
= 5~24V
Y
I
2.2.3 Wiring Output Terminals
1. Transistor output circuit
Load

LED

¥ —

: g 1.CO |
g Tran?istor output

C0 |Y0.8| C1 |Y0.9{ C2 |Y0.10[ C3 [Y0.11
)

AN
!

—r -
|J|n:u|3 J955!Jl|
&)
;:
s
4 S

A
o
ol
>
|

A

@y [

|
EL@H%] © Tm @%;m

(D‘ Direct-current power supply ‘ @ ‘ Emergency stop ‘ ® ‘ Fuse
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The output terminals of a transistor module are open-collector output terminals. If Y0.8 is a
pulse train output terminal of a transistor module, the output current passing through its output
pull-up resistor must be greater than 0.1 A to ensure that the transistor module operates

normally.
Arelay or a solenoid valve is used as a DC load. A diode is connected in parallel to absorb the

surge voltage which occurs when the load is OFF.

@ ﬁYO 8 Relay/Solenoid valve
. | —
Pt kg
D — DC power supply

Co
D: 1N4001 diode
A bulb (incandescent lamp) is used as a DC load. A thermistor is connected in series to absorb
the surge current which occurs when the load is ON.

| S

| S|

Bulb NTC

kg

DC power supply

I oY
NTC: 10Q
®
Y0.9 can not be connected to a power supply directly. It must be connected to a load.
1Y0.9
+
= DC power supply

— Tct

Mutually exclusive output: For example, Y0.10 controls the clockwise rotation of the motor, and
® Y0.11 controls the counterclockwise rotation of the motor. The interlock circuit which is formed,
and the program in the PLC ensure that there are protective measures if an abnormal condition

occurs.

2. Wiring differential output terminals
Take AH10PM-5A for instance. The wiring of the differential output terminals on AH10PM-5A is
described below.
®  Wiring differential output terminals on AH10PM-5A, and an ASDA-A/ASDA-A+/ASDA-A2
series AC servo drive

Driver

4 :’.K:
{1

Optocoupler circuit

—
!_'K
]

Optocoupler circuit
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®  Wiring differential output terminals on AHLOPM-5A, and an ASDA-B series AC servo drive

Driver

adl

Optocoupler circuit

z::K:
{1

Optocoupler circuit

®  \Wiring differential output terminals on AH10PM-5A, and an ASDA-AB series AC servo drive

Driver

Optocoupler circuit
' —
. h

_____ 37—

Optocoupler circuit
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