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Warnings, Cautions, and Notes
as Used in this Publication

Warning

Warning notices are used in this publication to emphasize that hazardous voltages, currents,
temperatures, or other conditions that could cause personal injury exist in this equipment or
may be associated with its use.

In situations where inattention could cause either personal injury or damage to equipment, a
Warning notice is used.

Caution

Caution notices are used where equipment might be damaged if care is not taken.

Note
Notes merely call attention to information that is especially significant to understanding and
operating the equipment.

This document is based on information available at the time of its publication.  While efforts
have been made to be accurate, the information contained herein does not purport to cover all
details or variations in hardware or software, nor to provide for every possible contingency in
connection with installation, operation, or maintenance.  Features may be described herein
which are not present in all hardware and software systems.  GE Fanuc Automation assumes
no obligation of notice to holders of this document with respect to changes subsequently made.

GE Fanuc Automation makes no representation or warranty, expressed, implied, or statutory
with respect to, and assumes no responsibility for the accuracy, completeness, sufficiency, or
usefulness of the information contained herein.  No warranties of merchantability or fitness for
purpose shall apply.

©Copyright 1992 GE Fanuc Automation North America, Inc.

All Rights Reserved.
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GENERAL 

his manual describe the following products: 

Name of products Abbreviation 

FANUC I/O Unit-MODEL A I/O Unit-A 

FANUC Power Mate-MODEL A Power Mate-A 

FANUC Power Mate-MODEL B Power Mate-B 

FANUC Power Mate-MODEL C Power Mate-C 

FANUC Series O(MODEL C) Series O-C 

FANUC Series 15 Series 15 

FANUC Series 16 Series 16 

FANUC Series 18 Series 18 

FANUC SYSTEM F-MODEL D Mate F-D Mate 



I l CONNECTIONS 



.___._. _ ____ _~._._~_-_.---.----I.---- Slave _______.___.__________-.~-_.---.-------.-. 
1 : 

Master 
I/O Unit I/O Unit I/O Unit I/O Unit 

CNC ! . , 

F-D Mate - Group 

LLLLLlLLLLLJLLLLlJ ** 

L--J Y_ . 

- Operator’s 
pane 1 Group 
connect ion #1 
unit 

A 

c , 

_ Power Croup 
Mate #2 

. 

? 
Series Group 

I - 
o-c #3’ 

l 0 0 
l . l 

. . . 

1 l FANUC l/O Link 

I/O Link is a serial interface with a purpose to transfer I/O signals (bit data) between 
CNC, ccl 1 controller, the I/O Unit-A, the Power Mate-A, etc. 
at high speed. 

1.1 Configuration 

Croup 
#15 

I> The FANUC I/O Link is made up of one master and a number of slaves. 
Mater : Series O-C, Series 15, Series 16, Series 18, F-D Mate 
Slave : I/O Unit-A, Power Mate-A, B, C operator’s panel connection unit, 

Series O-C 

2) Up to 16 groups of slaves can be connected with a single I/O Link. 
Number of slaves per one group is as follows. 
I/O Unit-A : Up to 4 units (i. e.4 bases) but when Master is @ 

Series O-C, Series 15, Series 16 or Series 18 up 
to 2 units. 

Power Mate-A, B, C : 1 
Operator’s panel connection unit : 1 
Ser i es O-C, : 1 

3) Any slave can be connected with any group. However, different types of slaves 
can not be connected with a single group. 
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1.2 Allocation of I/O Points 1 

I/O Link has 1024 input points and 1024 output points as viewed from the master. 
I/O data is periodically transferred between the master and slaves by allotting these I/O 
points to eal 

r 
I 

output 
1024 1 
points 

1 
output 
1024 1 
points 

L 

h slave. 

Master Slave 80 

SIave 81 

output 

t 
Input 

l 

0 

l 

Each sIave occupies specified number of I/O points. Sum of I/O points occupied by all 
slaves in an I/O Link is restricted as follows: 

Number of input points I 1024 
Number of output points s 1024 

Number of actual I/O points may differ from that of the occupied ones. 
How to determine the number of I/O points to’be allotted to each slave and restrictions 
for allocation are shown in the followings. 
(For the allocation method for I/O points, refer to the PMC PROGRAMMING MANUAL.) 
Number of actual and occupied I/O points are shown in Table 1.2. 

Table 1.2 

Kind of slave 

I/O Unit-A 
Each Each 
input output 
moudle module 
points points 

Operator’s A 
pane I conne- 
ction unit B 

Power Mate-A, B, C 

Series O-C 

9 6 6 4 

6 4 3 2 

3 2 3 2 

6 4 6 4 

3 2 3 2 

6 4 6 4 

Occupied I/O point 
e Remarks 

Input output 
points points 

Refer 3 of next 
page 

1 2 8 6 4 

3 2 3 2 Either I/O point 
7 can be 

6 4 6 4 al located. 

3 2 3 2. Either I/O point 
can be 

6 4 6 4 al located. 
\ 
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1) Sum the numbers of the occupied I/O points in Table 1 for all slaves connected 
with a single I/O Link. The sum must satisfy the following restriction: 

Number of input points 5 1024 (per one I/O Link) 
Number of output points I: 1024 (per one I/O Link) 

2) Number of the occupied I/O points per one group must satisfy the following 
restriction: 

Number of input points I: 256 (per one group) 
Number of output points 5 256 (per one group? 

3) Determine the number of I/O points for the I/O Unit-A using the following. 
[Output points] 
Sum of the actual output Occupied output 
points in a group points 
0 to 32 c3 32 points 
40 to 64 r3 64 points 
72 to 128 c3 128 points 
136 to 256 4 256 points 
(Note) Count AOA05E as 8 points AOAIZF as 16 points.) 
[input points] 
Sum of the actual output Occupied output 
points in a group points 
0 to 32 c3 32 points 
40 to 64 r3 64 points 
72 to 128 c3 128 points 
136 to 256 c3 256 points 
However, as result of the calculation above. when the number of input points is 
not larger than that of the output points in a single group. the number of input 
points is assumed to be equal to that of the output points. 

Example 1: When the following modules are used in the group No. 0. 
AOD32C 3 AID32A 5 
AOA12F 2 AIAl6G 3 
[Output points] 

. 

32 x 3+16x2 =I28 c3 128 points 
[Input points1 
32 x 5+16x3 =208 ~3 256 points 

Example 2: When the following modules are used in the group No.2 
AODLGC 7 AIDIGC 4 
AOA05E 9 AIAlGG 3 
[Output points1 
16 x7 +8 x9 =184 ~3 256 points 
[Input points] 
16 x4 +16x3 =112 e3 128 points 
In this case. as the number of input points is not larger than that of 
the output points, the number of input points is assumed to be equal to 
that of the output points, in other words. 256 points. 
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2 . I/O Unit CONFIGURATION 

5-slot horizontal base unit (ABUOSA) 

. 6 

f 

ABU05A 

0 

lo-slot horizontal base unit (ABUlOA) 

ABUlOA 

5-slot vertical base unit (ABU05B) lo-slot vertical base unit (ABUlOB) 

- ABU05B 

I 
++--- ABUlOB 

(Note) I/F : Interface module (AIFOlA or AIFOlB) 
1 to 10 : I/O modules 
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3. I~ICI~AI I rrrnmt 
IN3 I ALLA I I VI\ 

3.1 Environmental Conditions 

Install the cabinet containing the I/O Unit-A where the following 
rnnfiitinnlc arp sstiszfiwi ““..Y. ” * V..” YI ” “YIIUI *--I 

1) Surrounding temperature 
During operation: 0 to 45°C 
During preservation and transportation: -20 to 60°C 

3) Hum’idi ty 
Normal condition: 75% or Iess (relative humidity) 
Short period (one month or shorter): Max.95% 

4) Vibratinn V”*“.. 

During operation: 0.5G or less 

5) Atmosphere 
When the unit is used in areas with high density of dust, cutting fIuid or 
organic solvent,the user should consult FANUC. 

3.2 Designing Condition for a Cabinet 

When designing a cabinet to contain the I/O Unit-A, take the same care as taken for 
the cabinet containing the CNC control unit and other units. For details, refer to 
the CNC CONNECTING MANUAL. 
In 9Arlitinn urhon uuu 1 L 1 Ullp n11c11 mnwnt i na the I/O ilni t 

1IIU u II b 1 116 
rnnfntm tn the followings in view of 

UIII L, LUlll VI 111 cu 

maintenance, environmental durability, noise’resistance and the Iike. 

1) In order to ventilate inside the module well, mount the I/O unit in the direction 
shown in the figure below. 

Upside 

Downside 

2) Mount the I/O unit vertically apart from other units by 100 mm or more taking 
ventilation and wiring into consideration. 

3) Do not put equipments which generate a large amount of heat under the I/O unit. 
4) Low-level signals are transferred through the signal cables KIX and KZX.(For these 

cablessee the general connection diagram.) Lay out these cables apart from the 
wires for AC power source and the I/O wires of the ii0 module by iO0 mm or more. 

5) Make sure that there is no protruding portion such as a screw on the mounting 
surface of the I/O unit. 

6) Heat values of I/O unit are listed in Table 3.2 
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3.3 Outer Bimension of I/O Unit 

Horizontal base units (ABUOSA and ABUlOA) 

I --- 
I 
I mm -- 

‘Hole for an M4 screw (4 places)’ Hole for an M4 screw (4 places) 

;c 0 

J=L 

Vertical base units (ABUOSB and ABUlOB) 

6 

I/F 

Hole fpr an M4 screw (2 places) \ Hole for an &I4 screw (4 places) 
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Table 3.3 Heat value of each module 

I I I I 

Xl . 

k2 
. . . 

%3 

%4 

%5 

%6 
%7 

I Basic heat’ 
Module name I Heat value per 

value (W> 1 I/O point (W> I i 
AIFOlA 1 

p&y+- 

. 
I 2 

AIFOlB 1 i:z 
-2 0. 23 
. _ 0. 23 

. AID166 
. 

0: 1 0. 21 
1 0. 21 

AID32El L 0. 1 0. 23 
AID32E2 0. 1 0. 23 

I_ AID32Fll o-1 0. 23 
AID32F2 0. I 0. 23 
AIAlGG _ 0. 1 0. 21 

I ” pz&& ’ 1 0.04+ 0.4xIL2 
; 0. 04+ 0. 6x IL2 

0.04+ 1.4x IL2 
0.04+ 1.4x IL2 

r AOD32Cl 0: ; 0. Ol+ 0. 8x IL2 
, AOD32Dl 0. 1 0. Ol+ 

AOD32D2 
0. 8x IL2 

0. 1 0. Ol+ 
AOAO5E 

0. 8x IL2 
, 0. 1 0.13+ 

AOAO8E 1 -r 
1.5x IL 

AOA12F ;;: ; 
0.13+ 1.5x IL 
O.ll+ 1.5x IL 

1 0.3 + 
AORl 6G 0: 

0.1xIL2 
1 

AORl 6H2 
0.3 + 0.1xIL2 

0. 1 
AADO4A 

0.3 + 0.1xIL2 
3. 1 

1 ACTOlA 4. 
1 
1 

1 AOR08G m 

I ADAOZA 1 T 

l TotaI ‘Heat value per 1 I/O point’ for simultaneous ON points plus ‘Basic heat value’ 
is the heat value of the module. 

l 1L:Load current of output 

l AOD3201 of 
(Example : 

‘X1-%7” is the same module as former AID 3 20 
A I D 3 2 E 1 is equal to former A I D 3 2 E.) . 
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3.4 Mounting and Oismounting ModuJes 

Interface modules and various types of I/O modules can be wunted to and dismounted from 
the base unit easily i3s shown below. 

Mounting 
Hang the hook at the top of the module on 
the groove in the upper side of the base _ 
unit, and make the connector of the module 
engage with that of the base unit. Push the 
module in the Iower groove of the base unit 
till the stopper in the lower side of the 
mnriirl P s!ops. 1.. ” Y . a _ 

Dismounting 
Release the stopper by pushing the lever at 
the bottom of the module, and then push the 
module upwards. 
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4 . CONNECTION 

4.1 General Connect ion Diagram 

Control unit of CNC 
Cell controller I JDlA 

Terminator TX 
KlX 

I/O Unit-A I/O Unit-A I/O Unit-A I/O Unit-A 
AIFOIA AIFOlB AIFOIB AIFOlB 

r t JD3 
[ JD2 

-c CP32 
‘ 1 

1 24VDC K2X 1 1 i4VDC K2X 1 1 24VDC K2X 

I KlX 
Maximum 1 AIFOlA AIFOlB AIFOlB 
16groups 

b [ JDlB 
c JDlA 
[ JD2 

-c CP32 

24VDC 
K2X 

0 

l 

0 

I AIFOlA AIFOlB 

1 i4VDC K2X ] / i4VDC K2X 

1 24VDC 
;K2X - 

__I i4VDC 

AIFOlB AIFOlB 

AIFOlB 

i4VDC 

naximum 4 units (Note 2)) 

(Note 1) Number of I/O Units and connecting method are restricted depending on the 
allocation of the I/O points. Refer to the section l.Z,“Allocation of I/O 
points.” 

(Note 2) The number of I/O units per group is limited to 2 when the master equipment is 
the CNC. 

(Note 3) Cable KlX can be an optical fiber cable by using the optical I/O link adapter. 
See chapter 8. 

. 

(Note 4) Terminator TX is required for connector JD2 of the AIFOlB that is the last 
unit to be connected in the group. The terminator is not required when the 
AIFOlB is not used. 
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4.2 Connecting Input Power Source 

Connect the following power source with the connector CP32 of the interface module 
(AIFOlA or AIFOlB). 

0 Voltage: 24VDC t 10% 
0 Current: Determine from Table 4.3 

AIFOlA / AIFOlB BURNDY JAPAN Tripolur connector (Brown) 
CP32 Hoursing : SMS3PNS-5 A63L-OOOl-0202#3HN 

1 t24v 

H 1 

Contact : RClGM-SCT3 A63L-0001-0226 

2 GND 24VDC 

3 

(Note) Turn ON the power for the I/O unit just when or before the power for the CNC 
or the cell controller is turned ON. When the CNC or cell controller power is 
turned OFF,make sure to turn the power to the I/O unit OFF as well. 
If the power is not turned on and off according to the above procedure, an 
error occurs in the CNC or the controller, or the I/O unit is not normally 
connected to the power. 

Power for the master device 
::F r 

t 

++J+ 

Power for the I/O unit - 
::F E 

t Z-500 ms (Turn ON of the power for I/O unit 
can be late 500 ms or less. > 

4.3 Grounding 

(1) Connect the grounding terminal of the base unit (ABU05A, ABU05B, ABUlOA, 
to ground. 

ABUOSA,ABUlOA ABUO58,ABUiOB 

or ABUlOB) 

M4 screw terminal 
for grounding 

SC terminal 
(M3 screw terminal) 

\ 
M4 hole \ 
for grounding 

Use a wire of 2 mm2 or more for grounding. + Note) Connect the SC terminal to 
the grounding hole portion. 



(2) When the cable KlX ( See overall connection figure in section 4.1) runs between 
different cabinets, make sure to connect the cabinets with a wire more than 5.5 mm2. 

Required current (mA) of+24V 
Module name A B 

AIFOlA 5 0 
AIFOlB 5 0 
AID32Al 20+0.5xn 30+7.5xn 
AID32Bl 20+0.5xn 30+7.5xn 
AID32Hl 20+0.5xn 30+7.5xn 
AID16C 5 
AID16D 5 
AID32El 5 
AID32E2 5 
AID32Fl 5 
AID32F2 5 
AIAlGG 5+1.5xn 
AOD32Al 14 
AODO8C 5+2Xn 
AODO8D 5+2xn 
AOD16C 5+2xn 
AODl 6D 5+2Xn 
AOD32Cl 5+0.5Xn 
AOD32C2 5+0.5xn 
AOD32Dl 5+0.5xn 
AOD32D2 5+0.5xn 
AOAO5E 5+5.5xn 
AOAO8E 5+5.5xn 
AOAlZF 5+4.5xn 
AORO8G 5 1OXn 
AORl 6G 5 1Oxn 
AORl 6H2 5 1Oxn 
AADO4A 5 13 0 
ADAOZA 6 12 0 
ACTOIA 170 

. 

n: Number of the input and output points (for each module) which turn ON simultaneously 

0 Add the sums of the columns A and B for the modules to be used. The sum is the 
required current. (Unit:mA) 

0 Use modules under the condition that the sum of the column A is 500 or less and that 
of the column B is 1500 or less. 

Table 4.3 Required current’of each module 
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4.4 Connecting Signal Cables 

Details of the cables KlX,KZX and the terminator shown in the general connection diagram 
are as follows. 

1) Cable KlX 

CNC, Cell controller 
or AIFOlA 

JDlA 
’ 01 SIN 11 ov Connector WNDA TSUSIN 

02 GIN 12 ov PC%-EZOFS 
03 SOUT 13 OV . 
04 GOUT 14 OV , 
05 15 
06 16 1 

07 17 
08 18 . 
09 19 . 
10 20 

AIFOlA 

JDlB 

\I 

I t 

JDlA 
____________________~~~~~~~~~~~~~ 

SIN (1) 1’ ‘\a, 
/ \ 

h I \ 

*SIN (2) (’ : 
SOUT (3) L i : 

f 1 
A , 1 

*SOUT (4) i i 8 I 

ov (11). i i 
I I 1 I 1 I 

ov (18, : I 
I I 

: 
, I 

ov (13 r : 
t I , 

ov (l4) ‘\I / 
, , \ I 8 I \ I \ I 

‘,C__ 
1 

____________________~~~~~~~~ L/ 

JDlB 

(3) SOUT 
(4) *SOUT 
(1) SIN 
(2) *SIN 
(11) ov 
(12) ov 
03) ov 
(14) ov 

- 

l Make sure to use twiste.d pair wires for signal SIN and *SIN, and signals SOUT and 
*SOUT. 

l Reconnecnded cable material: A66L-OOOl-0284#10P (twisted pair/shielded) 
l Shielding wires should be connected with the grounding plate of the cabinet at the 

JDlA side using a cable clamp. (Refer to the CONNECTING MANUAL for the CNC and the 
ccl 1 controller. > 

l Maximum cable length: 10 m 
l Make sure not to connect to the connector spare pins. 
l In the following cases, make sure to use an optical T/O link adapter and an optical 

fiber cable. (See chapter 8) 
l When the cable is more than 10 meters long. 
l When the cable runs between different cabinets and there is no appropriate ground 

wire between the cabinets. 
l When there is concern that the cable is influenced by strong noise. 

l When an optical I/O link adapter is used: Cable to be used between the interface 
module (AIFOlA) and the optical I/O link adapter is dissimilar to this cable. 
(See chapter 8. > 

l-12 



2) Cable KZX 

AIFOlA or AIFOlB 

JD2 

ti 

08 *S4 18 ID3 
. 09 ID1 19 

JD2 

Sl (1) 
*Sl (2) 

s2 (3) 
*s2 (4) 

s3 (5) 
*S3 (6) 

s4 (7) 
*S4 (8) 
s5 (11) 

*s5 (12) 
S6 U3) 

*S6 (14) 
ID1 (9) 
ID2 U?) 
ID3 U8) 
ov (153 
ov 08 

Connector HONDA TSUSIN 
PCR-EZOFS 

IFOlB 

JD3 

JD3 

(1) Sl 
(2) *Sl 
(3) s2 
(4) *s2 
(5) s3 
(6) *s3 
(7) s4 
(8) *S4 
(11) s5 
(12) *s5 
(13) S6 
(14) *S6 
(9) ID1 
(I?) ID2 
(18) ID3 
u53 ov 
(18 ov 

l Connect the signals with a same name. 
l Make sure to use twisted pair wires for the following signals: 

Sl and * Sl, S2 and +S2, S3 and ‘S3 
S4 and * S4, S5 and *S5, S6 and ‘S6 

l Do not connect the pins No.10, No.19 and No.20 as they are used internally. 
l Recommended cable material: A66L - 0001 - 0284#10P(twisted pair/shielded) 
l Maximum cable length: 2m 
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3) Terminator TX 

AIFO1B I 

JD2 
Connector HONDA TSUSIN 

PCR-EZOFS 

l Terminate the connector JD2 of the Iast 
AIFOlB in a single group with the terminator. 
The connector need not be terminated when the 
AIFOlB is not used. 

l Short-circuit the TRMls, the TRMZs and 
the TRM 3s one another respectively in 

’ a manner that a TRW is with another TRW 
and so on. 
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4.5 Connecting with J/O Modules 

From the point of view of an external connecting method, there are two types of 
I/O modules such as one with a terminal block and one with a connector. 

Terminal mount type 

Input/Output 
A~. . . 7,‘display LED 

Terminal mount 

/ 
cover 

Connetctor Type 

\ 

Connect or 
HONDA TSUSIN 

/” MR-50RMA 

M3.5 screw terminal(20 terminals) 

1) Connect with each module following the connection diagrams of sections 4.2 and 5.3. 
2) The terminal block is a removable type. 

[Dismounting the terminal block] 
0 Open the cover of the terminal block. 
@ Push up the latch at the top of the 

terminal block. 
@ Drag out the tab at the top of the 

terminal block and pull it out. The 
terminal block will be removed from the 
module. 

[Mounting the terminal block] 
@ Insert the protruding portion at the 

bottom of the terminal block in the 
groove of the module side. 

@ Push the terminal block using the 
engaging point of the protruding portion 
and the groove as an axis and mount it 
in the module firmly. 

@ Open the cover of the terminal block and 
check to make sure the Iatch at the top 
of the terminal block is firmly set. 
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3) Cautionary paints when wiring terminal block type 

l Wiring material : AWGZZ - 18 (0.3-O. 75 mrn2) 
A wire as this as possible. is recommended. 

l Crimp style terminal : (43.5 
Crimp style terminal with no insulation sleeve and a short 
distance “A”, as illustrated in the drawing below, is 
recommended. 

Pi A 

m 0 
DAIDO TANSHI 1.25-s3.5 
NICHIFU TANSHI 1.25-3. 5s etc. 

l Mark tube: Use a short mark tube as possible and cover crimped part with the mark 
tube. 
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5 . DIGITAL INPUT/OUTPUT MODULES 

5.1 List of Modules 

Digital input modules 

Input module Rated Rated Polarity Response PointsExternal LED 
type name voltage current time connection display 

Non- AID32Al 24VDC 7. 5 mA Both Max imum 32 Connec- not 
insula- 20 ms tor A provided 
tion 
type DC AID32Bl 24VDC 7. 5 mA Both Max imum 32 Connec- not 
input 2 ms tor A provided 

AID32Hl 24VDC 7.5 mA Both Maximum 8 Connec- not 
2 ms tor A provided 

Maximum 24 
20 ms 

Insula- AIDIGC 24VDC 7.5 mA NEG Maximum 16 Terminal provided 
tion 20 ms block 
type DC r 
input AIDlGD 24VDC 7.5 mA POS Maximum 16 Terminal provided 

20 ms block 

AID32El 24VDC 7.5 mA Both Max imum 32 Connec- not 
20 ms tor A provided 

AID32E2 24VDC 7.5 mA Both Maximum 32 Connec- not 
20 ms tor B provided 

AID32Fl 24VDC 7.5 mA Both Maximum 32 Connec- not 
2 ms tor A provided 

AI D32F2 24VDC 7.5 mA Both Maximum 32 Connec- not 
2 ms tor B provided 

AC input AIAlGC loo-- 10.5 mA ON Max 35ms 16 Terminal provided 
120VAC ( 120VAC > OFF Max 45ms block 

(Note I> Polarity 
Negative : 0 V common (current source type) l ==Regard to be ON when input is at 

Low level. 
Positive : 24 V common (current sink type)*==Regard to be ON when input is High 

level. 
(Note 2) 

Connector A : HONDA MR Connector 
Connector B : Flat Cable Connector 

(Note 3) For the details of the specifications for each module, refer to the 
section 5.3. 
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Digital output modules 

Output Module Rated Maximum Polar- Points Points/ External LED 
type voltage current ity connection display 

Fuse 
name common 

Non- AOD 5 - 0. 3A NEG 32 8 Connector not not 
insula- 32Al 24VDC A provided provided 
tion 
type DC 
output 

Insula- AOD08C 12- 2 A NEC 8 8 Terminal provided provided 
tion 24VDC block 
fYPe f 
DC AOD08D 2 A POS 8 8 Terminal provided provided 
output block 

AODl6C 0. 5A NEC 16 8 Terminal provided not 
block provided 

AOD16D 0. 5A POS 16 8 Terminal provided not 
block provided 

AOD32C 1 0. 3A NEG 32 8 Connect or not not 
A provided provided 

AOD32C2 0. 3A NEG 32 8 Connect or not not 
B provided provided 

AOD32D 1 . 0. 3A POS 32 8 Connector not not 
A provided provided 

AOD32D2 0. 3A POS 32 8 Connect or not not 
B provided provided 

AC AOA05E 100 - 2 A - 5 1 Terminal provided provided 
output 240VAC block 

AOA08E 1A - 8 4 Terminal provided provided 
block 

AOAlZF 100 - 0.5A - 12 6 Terminal provided provided 
120VAC block 

Relay AOR08G Maximum 4 A - 8 1 Terminal provided not 
output 250VAC block provided 

l /30VDC 
AORl6G 2A - 16 4 Terminal provided not 

block provided 

AOR16H2 30VDC 2 A - 16 4 Connector provided not 
B provided 

1 

(Note 1) Polarity 
Negative : 0 V common (current sink type)-•=Output is at Low level when ON. 
Positive : 24 V common (current source type)===Output is at High level when ON. 

(Note 2) 
Connector A : HONDA MR Connector 
Connector B : Flat Cable Connector 

(Note 3) For the details of the specifications for each module, refer to the 
sect ion 5.3. 
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5.2 Correspondence between l/O Signals and Addresses in a Module 

Address in the 
‘7 6 5 4 3 2 1 0 

modlule 4 Module of 
0 A7 A6 A5 A4 A3 A2 Al AO’ 5 and 8 

) points . Module of 
1 B7 B6 B5 B4 B5 B2 Bl BO 12 and 16 points 

2 C? C6 C5 C4 C3 C2 Cl CO Module of 
32 points 

3 D7 D6 D5 D4 D3 D2 Dl DO 

Addresses in a module are addresses defined for each module. They are relative 
addresses in a module with the beginning address in the module as 0. Real addresses 
viewed from the sequence program of the PMC are set by the programmer. 

For input modules, an input signal becomes “1” when the contact point connected 
with the input is turned ON. On the other hand, for output modules, an output contact 
point (or transistor) is turned ON when the output signal is ‘l/ 

5.3 Specification for each Module 

Specifications for each I/O module are shown in the following pages. 

(1) Input module AID32Al 
(2) Input module AID32Bl 
(3) Input module AID32Hl 
(4) Input module AID16C 
(5) Input module AIDl6D 
(6) Input module AID32El 
(7) Input module AID32E2 
(8) Input module AID32Fl 
(9) Input module AID32F2 

(10) Input module AIAlGC 
(11) Output module AOD32Al 
(12) Output module AOD08C 
(13) Output module AOD08D 
(14) Output module AOD16C 
(15) Output module AOD16D 
(16) Output module AOD32Cl 
(17) Output module AOD32C2 
(18) Output module AOD32Dl 
(19) Output module AOD32D2 
(20) Output module AOA65E 
(21) Output module AOA08E 
(22) Output module AOA12F 
(23) Output module AOR08C 
(24) Output module AOR16C 
(25) Output module AORl6H2 
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(1 > Input module AID32Al (Non-insulation type) 
9 

Item Specifications 

Points/module 32 points 

Points/common pp/Ipoints/cammon ~~ ~~ 

/ Sink/source current Both directions 

Input voltage 24VDC + IO%, - 20% 

I 1 Input current 7.5mA (average) 

I 1 ON voltage, current Min. 18VDC, min. 6mA 

1 OFF voi ‘4”‘0,:“‘::“’ 1 Max. GVDC, max. 1.5mA 

/ Response 1 * Max.20ms This is the value from input to output in the 
time ’ module. The actual value is determined by adding 

1 Oh - OFF Max.20ms it to the scanning time depending on each system 

Input display Not provided 

External connection Connector (HONDA TWIN MR-50RMA) 

Terminal connection 
and circuitry 

I 

I ’ LU : input circuit CMO--7 I------J 

r I 

’ 29,45 
CMA-049.50 

--~*-_A@---_Ol~ LI) 
I .‘--Al-0324 - 

#=-----AZ-048 W 3 
’ *‘----A3-015 Kt a 

:‘----A4-_031----c!~ 
---A5--047--+1~ 
’ “---A6-03o-w 
. ‘-A7-046-----LU 1 

‘-BO-012---+1 
-Bl-028 Ul 

,‘-BZ-044----# 

‘--B4-027-----t 
1 ~;B3-011+~ 1 

‘~~5~~43~~~ 4 
n&--0 10-41 

t- 
---‘-U7----042------W- 

013,17 - t24v . / ; l“‘___“__“‘_.. 014 18 _ GND 

. ._---..---..___._-. ‘L 
t24V or GNU can be selected for input common as above fig. 
(N0t.e) Make sure to connect all cormnon (CMA, CMC) y ins. 

’ 21,36 
- CMC-040,41 - 1 

- I---CO-007--+ ti - 
‘-Cl-024----I 1 _ 
“-c2-_039--4 I--- 
‘-C3--_00G-----l Ll a 

h ‘---X4-023---! 3 - 
‘-C5-038-------i J 
‘-c&-022--+ I)- ’ 
‘-c7---037---l I1 ’ 
‘-DO-003-i I)--- 

’ ~‘---+--020--i J 4 
- l ‘---D2-035---i I) 

‘-D3-002--t 13 - 
* L-j)4-019--_-I ‘f--- 
* ‘-D5-034-----l ‘I--- 
p -‘-DE-001---4 r) 1 
--.-----D7--_033----[ IJ - 

; i___....:?); 1; 1 ;;; 

. 9 . , .___-_._---_.--._-C I 
I 
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(2) Input module AID32Bl (Non-insulation type) 

Item Specifications 

Points/module 32 points 

Points/common 16 points/common 

Sink/source current Both directions 

Input voltage 24VDC + lo%, - 20% 

Input current 7.5mA (average) 

ON voltage, current Min. IWDC, min. 6mA 

OFF voltage, current Max. GVDC, max. 1. 5mA 

Response OFF -+ON Max. 2ms This is the value from input to output in the 
time module. The actual value is determined by adding 

ON-OFF Max. 2ms it to the scanning time depending on each system. 

Input display Not provided 

External connection Connector (HONDA TSUSIN MR-SORMA) 

LT-F: input circuit CM0 

[ 29.45 
- CMA-049950 

c ~‘-no-Olk---4IJ . 
c ‘--Al-032~El 1 

~~-----1\2--048~~~~ 
*‘---A3-015-----EIJ 
J--A4-03 l-l!u _ 
‘-n5-047---u.l 

---a”-AG-030------W 
SO’-A7-046~[I$----. 

-~--Bo--012--ut- 
--~‘--B1-028+!1- 
. “-B2--044------U . 
- I---+3-01 1------ul----- 

n,F--B4-027----q]--- 
* -‘--.B5-043~LIl * 

‘-B6-010 III---- 
L ‘-BP-042-----W $ 

-t 013,17 - t24v , 

1 J 

L 21936 
- CMC-040941 

. ‘-co-007 III A 
---‘-Cl-024~El . 
* ‘-c2-_039---a----- 

‘-c3-006 m ’ 
. ‘--C4-023 El 
. ‘-C5-038 

=-CS-022 El I 
-“-c7--037 al ’ 
-‘-DO-003 rn 
j’-Dl-020 III 
‘-D2-_035-----El 

1 l’-D3-002-----W 1 
-‘-Dull-019---rrl 1 
.‘---D5-034----W 

’ /--DC-001-Lu ’ 
- d’-D7-033 

004,08 - t24V / . ___w_-..m.___-.. . * . + . 005,09 - CND ‘ , ..______.____*.___.. 
I 

i --014.18 - CND 
.---.-a.__ . . . .._... 

‘I 
t24V or CND can be selected for input common as above fig. 
(Note> Make sure to connect a 1 I common WAIA, CM0 pins. 
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(3) Input rsodule AID32Hl 
I 

Item Specifications 

Points/module 32 points 

Points/common 16 points/common 

Sink/source current Both direct ions 

Input voltage 24VDC + lo%, - 20% 

Input current 7.5mA (average) 

ON voltage, current Min. 18VDC, min. 6mA 

OFF voltage, current Max. GVDC, max. 1. 5mA 

Response OFF *ON Max. 2ms (AO-A7) This is the vaiue from input tp output 
time Max. ZOms(BO~D7) in the module. The actual -value is 

determined by adding it to the scann- 
ON-OFF Max. 2ms (AOmA7) ing time depending on each system. 

Max. 20ms (BOhD7) 

Input display Not provided 

External connection Connector (HONDA TSUSIN MR-50RMA) 

Terminal connection 
and circuitry 

cft: input circuit CM 01 I------I 

-------013,17 - t24v I . ~~~~.~..~~.~~~~ * I . . Q14,18 - CND I , . .- _ Wm. _. - I.__. _ __. 
I 

i '-----a5,09 - GND . / .--.--------..--a-.* I 

t24V or C;ND can be selected for input common as above fig. 
(No tc> Make sure to comet t a 11 common KMA, CMC) p ins. 

1 -22 



(4) Input module AIDlGC 

Item Specifications 

Points/module 16 points 

points/common 16 points/common 

Sink/source current Source current type 

Input voltage 24VDC + lo%, - 20% 

Input current 7. 5mAcaverage) 

ON voi tage, current Min. ISVDC, min. 4mA 

OFF voltage, current Max. SVDC, max. 1.5mA 

Response OFF *ON Max.ZOms This is the value from input to output in ‘the 
time - module. The actual value is determined by adding 

ON *OFF Max.ZOms it to the scanning time depending on each system. 

Input display LED display 

Extermal connection Terminal block connector@0 terminals,M3.5 screw terminal) 

Terminal connection 
and circuitry . 

I 

[I): input circuit 
LED{{ 

1 -23 



(5) Input module AID16D 

I 

I 

I OFF voltage, current 

I Input display 

Specifications 

16 points 

16 Dointdcommon __ r--- -_L, - _ ___ ___ _ - _ 

Sink current type 

UVDC +IO%, -20% 

Min. 15VDC, min. 4mA 

Max. SVDC, max. 1. 5mA 

This is the value from input to output in the 

module. The actual value is determined by adding 
it to the scanning time depending on each system. 

LED display 

I 

-_- - --o--ru--_l __-f- _@ __c_ b-i. rm 
- 

@ 

‘- 5 I -‘-’ 
‘- -@-t 

----- 

_-‘- 

- - --- 111 P _. 
- e 

-_ 

-- +’ - FE;/ 
-e --I 

_I__-- WI 
-. --fl543-------c1 

L-E’ 
TPl 

-Ml -u_w--1~~- 
,’ _-__~~-~___ 

4J-J 

@ 

49 

@ 

l- --w- -_ _. 

LU : input circuit 
LED ff 
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(6) Input module AID32El 

Item 

Points/module 32 points 

Specifications 

Points/common 8 points/common 

Sink/source current Both directions 

Input voltage 24VDC + 1096, - 20% 

Input current 7.5mA (average) 

ON voltage, current Min. 15VDC, min. 4.5mA 

OFF voltage, current Max. GVDC, max. 2mA 

Response OFF -+ON Max.20ms This is the value from input to output in the 
time 1 module. The actual value is determined by adding 

ON *OFF Max.20ms it to the scanning time depending on each system. 

Input display Not provided 

External connection Connector (HONDA TSUSIN MR-SORMA) 

Terminal connection 
and circuitry . 

-Al-032---W--- 

'-A6-030----w-- 
'--A7-046---W--- 

’ m: input circuit CM0 
I r 

CMC-040,41 
'-CO-007----w-- 
----Cl-024---+.-l - 
-cz-039 aI 

I-----C5-038-----W 
'-C6-022 nt 

T 
CMB--C>29,45 

r-'- BO-_Oi2"'i] 
I-----~'-Bl-028---W--{ 
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Input module AID32E2 

Item Specifications 

Points/module 32 points 

Points/common 8 points/common 

Sink/source current Both directions 

Input voltage 24VDC + lo%, - 20% 
--_ 

I 
Input current 7. 5mA (average) 1 

I --C__.-_w -1 

ON voltage, current Min. 15VDC, min. 4. 5mA I J 

OFF vol tage, current Max. GVDC, max. 2mA 
_--_. --- --J 

Response OFF -+ON Max.ZOms This is the value from input to output in the i 

time - module. The actual value is determined by adding 1 
ON -tOFF Max.ZOms it to the scanning time depending on each system.’ 

Input display Not provided i I 
._- 

i 
External connection Connector (HIROSE ELECTRIC HIF3BB-50PA-2.54DS in i 

accordance with MIL standard) / 
- 

Terminal connection 
and circuitry 

m : input circuit CM 

o-?-LLrr 

4 L 

. * . ‘-AG--oB20 - . . . ‘-A7--oA20 

I- 
.- . CMB+A . . * -UO--oB . . . -II1--0A 
l * I F -B2-a . 0 

Tf-- 

-B3---OA 
‘---B4---0D 

I I m-‘-B5--oA * . . ~--BG--oB * . . ‘-B7-a 

L8, III8 1 
7-l-L 
:7 --Lib-- 
.6 -+I-. 
LG -an-- 
.5 -m--- 

I 
. 
1 CMC-0A12, II12 - . . . -C0---0u11 --m . . . ‘-Cl---oAll --[lzt . I * --C2--0BlO --III - . . 

_: _+ T 
-c3---a10 --m 
-C4--0B09 -m a . 1 * -C5--oAO9 -m--- . I * ‘--W-01308 ---III . . ‘-C7--0AO8 -03 

l-26 



(8) Input module AID32Fl 

Sink/source current Both directions 

Input voltage 24VDC + IO%, - 20% 

Input current 7. 5mA (average) 

ON voltage, current Min. 15VDC, min. 4.5mA 

OFF voltage, current Max. GVDC, max. 2mA 

Response OFF -+ON Max. 2ms This is the value from input to output in the 
time 1 module. The actual value is determined by adding 

ON +OFF Max. 2ms it to the scanning time depending on each system. 

Input display Not provided 

External connection Connector (HONDA TSUSIN MR-SORMA) 

Terminal connection 
and circuitry _ 

I 

ClLf : input circuit CM 
o--T--[l r 

Item Specifications 

Points/module 32 points 

Points/common 8 points/common 

‘-A3-015 111 

o I I l ‘-A6-030 CD . ._ ‘-A7-046 [B . 
t 

I 
.- * Cw---029, 45 I . . *--B0’012----t~J-- 

/---Bl-028 163 1 . 1 

i-_ 

‘-BZ-044~tD - 
. 

.i 
‘-83-01 I-III 1 
‘-84-027 UI . 

, * -rB5--043 ilD 1 . I ‘-B6-010 CT) , ._ - “-B7-04.2 UI 

I 

I -c2-039 81 T 

-i 
-C3-006 El 

‘-c4-023 Tit * 
I , ‘-c5-038----[117 1 I , * ‘-C6-022 e * . _ ‘-c7-037 ID 

. .- . * , * -CO-O07 . I . -Cl-024 . I J-j 
CMC-o40,41 

ml . 
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(9) Input module AID32F2 

Item Specifications 
I I 

Points/module I I 32 points 

Points/common 8 points/common 

1 Sink/source current 1 Both directions 

I Input voltage 24VDC -+ 10%. - 20% 

/ Input current / 7.5mA (average I 

/ ON voltage, current / Min. 15VDC, min. 4. 5mA 
t 

! 
I 

OFF voltage, current 1 Max. GVDC, max. 2m.4 

This is the value frclm input to output in the 
module. The actual value is determined by adding 
it to the scanning time depending on each system. 

Input display 1 Not provided 

External connection Connector (HIROSE ELECTRIC HIF3BB-50PA-2.54DS In 
)r / accordance with MIL standard! 

Terminal connection 
and circuitry 

I CD: input cimit CM 
977 r 

----1 I--- 
i .l---------- CMC---()A 12, B 12 - 1 I 
) 1 ;----J ----co--(Jj ] 1 --n-j- 

L/Q-_oB22 e-w- i 
--L_(p~~~~ .-_[if_-. 

-----C2-_OB10 --m--- 
‘--A3-aA22 --m---s ‘--e---Ql I 0 ---m-- 

_L-A~-~B~ 1 _~____ ---- C4 --0BO9 --W- 
-c5-0~09 -m 

‘-___- C7_qJAO8 -Q-I_-- 
a--- ---.I L- -e----.--- 

I ------- --------v a-. -._-- -. _  _  -.__-_ .-___ ~- 
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(10) Input module AIAlGG 
7 

Item Specifications 

Points/module 16 points 

Points/common 16points/common 

Rated load voltage 100~115VACt 15% 
I 

Maximun irqut voltage’ 132Vrms 
L60H z 

1 Input r:~vr-~~t 1 10. ‘il?l.Ai~S :‘,:ZOVAC, 50Hz) 
I 
L- -m- _-__- -_-_-_--.__-__. ___- i__ __________________-_._-______I-_----- 

i cl! voltage. curi-(??I e i Min. 74b’rms. min. 6mArms I I I ,--------_~ ____.___________-_-_-_---__--.- I I 
i ; OFF’ :ioi tage, current / Max. ZOVrns, max. 2. 2mArms 

is the value from input to output in the 
module. The actual value is determined by adding 

t to the scanning time depending on each system. 

Input display 
1 

I 
I 

I 

I External connection j Terminal block connector(20 terminals, M3.5 screw terminal) 

1 Terminal i conneciion 1 
1 and circuitry i 
i I 

f rJ : input circuit I 
i LED ff 
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(11) Output module AOD32Al (Non-insulation type) 

I- Ri 

Item Specifications 

oints/moduIe 32 points 
. . 

oints/common 8 points/common 

ink/source current Sink current type 

lted load voltage 5 -24VDC + 20% - 15% 

iximum load current 0.3A(however ZA/common) 

iximum voltage drop 0,24V(load currentxO.WU 
nen ON 

iximum leak current O.lmA 
len OFF 

zsponse OFF *ON Max. lms 
ime 

ON *OFF Max. lms 

lput display Not provided 

ctermal connection Connector (HONDA TSUSIN MR-50RMA) 

zrminal connection 
Id circuitry 

KU- : output +5--t240 -1 
circuit 

ID : load I- 
CM- 

C--Q08 L 
0---007----KD- 
l--024+ 
2--039----cII)---- 

+ 3-006+ 
4-023---I(u--- 

- 5---038----@&- 
6-_022--Ql- 
7-037--m- 
c--040,41 - 

(Note) For- the commo~l KMA, CMB, CMC, CMD), make sure to use both of them. 
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(12) Output module AOD08C 

Item Specifications 

Points/module 8 points 

Points/common 8 points/common 

Sink/source current Sink current type 

Rated load voItage 12~24VDC + ZO%, - 15% 

Maximum load current ZA(however 4A/fuse) 

Maximum voltage drop 0_8V(Ioad currentx0.4Q) 
when ON 

Maximum leak current O.lmA 
when off 

Response OFF -+ON Max. 2ms This is the value from input to output in the 
time 1 module. The actual value is determined by adding 

ON *OFF Max. 2ms it to the scanning time depending on each system. 

Input display LED display 

External connection Terminal block connector(20 terminals, M3.5 screw terminal: 

Fuse 5A, 1 piece for each output AO-A3 and A4-AK 

Terminal connection 
and circuri try 

J 
CD 

@ 1 
8 1 

uz A0 @----4x 

0 
Al @ 

0 
---WA2 @ ------a 

-1 . 

-- 

at: Output @ 
c i rcu i t 

l 

I 

Internal 
circuit 

, 
I 
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(13) Output module AOD08D 

Item Specifications 

Points/module 8 points 

Points/common 8 points/common 

Sink/source current Source current type 

Rated load voltage 1+24VDC + 20%, - 15% 

Maximum load current 2A (however 4A/fuse) 

Limit of load Refer to Ioad derating curve (Fig.5.3(a)) 

Maximum voltage drop 1.W (load current x 0.6W 
when ON 

Maximum leak current O.lmA 
when OFF 

Response OFF *ON Max. 2ms This is the value from input to output in the 
time b 1 module. The actual value is determined by adding 

ON -OFF Max. 2ms it to the scanning time depending on each system. 

Output display LED display 

External connection Terminal block connector(20 terminals, M3.5 screw terminal) 

Fuse 5A, 1 piece for each output AO-A3 and A4-A7. 

Terminal connection 
and circuitry 

A 
_ ----- 

- 

(0 Fuse 
-- (2) __ 1- ___47 

-- ---* 

(3 -. !__. q--a ---e,. 

___~-A()_-_ @J. _ ___~-. 

(5) ._e 



(14) Output module AODl6C 

Item Specifications 

Points/module 16 points 

Points/common 8 points/common 

I Sink/source current 
I 

Sink current type 

Rated load voltage 12~24VDC + 20%. - 15% 
L 

Maximum load current 0.5A (however 2A/common) 

Maximum voltage drop 0.7V (load currentx L4Q) 
when ON 

Maximum leak current O.lmA 
when OFF 

Response OFF -*ON Max. 2ms This is the value from input to output in the 
time L module. The actual value is determined by adding 

ON -OFF Max. 2 ms it to the scanning time depending on each system. 

I Output display I LED display 

I External connection 
I 

Terminal block connector(20 terminals, M3.5 screw terminal: 

Terminal connection 
and circuitry 

ID : load I 

Output circuit 



. 

(15) Output module AOD16D 

Item Specifications 

Points/module 

Points/common 

16 points 

8 points/common I 

Sink/source current Source current type 

Rated load voltage 12-24VDC + 20%. - 15% 

Maximum load current O.SA(however 2Alcommon) 

Maximum voitage drop 0.7V (load curreatxl.BQ) 
when ON 

Miximum leak current 0. ImA 
when OFF 

I 

This is the value from input to output in the 
module. The actual value is determined by adding 
it to the scanning time depending on each system. 

Output display I LED display 
I 

External connection I Terminal block connector (20 teminals, M3.5 screw teminal) 

Terminal coonectioa 
and circuitry 

1 

t 1 

I 

1 
I 

113 : load I 

ID: output circuit a 
1 

r 1 \m- -. -i 0 
}I---~ internal I I I LED 
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(16) Output module AOD32Cl 

1 tern Specifications 

Points/module 32 points 

Points/common 8 points/common 

Sink/source current Sink current type 

Rated load voltage 1+24VDC + 20%. - 15% 

Miximum load current 0.3A(however ZAlcommon) 

Maximum voltage drop 024Woad currentx0.8Q) 
when ON 

Maximum leak current O.lmA 
when off 

, 

Response OFF *ON Max. 2ms 
time 

UN -OFF Max. 2ms 

Output display Not provided 

External connection Connector (HONDA TSUSIN MR-SORMA) 

Terminal connect ion 
and circuitry 

/ circuit 
ml : output 

I IQ : load 
t f24h-Ori-, 

-E-Au-016 UD l 

-iLl--Al-032 Ub 1 
h W---h2---048----d@ 1 

+ ----w--A3.--015---a 1 

- 

b---I!&--A&--030--+! . 
-Xt--A'7--046----Lcu--~ 
- CMA--049.50 J 

L- --- 

r --- 
---.t24U-Ol3---_7 

-In--no-012----m ’ 
--II&-W-028--~ 1 
-----M---~~2--044---fll~-- 

-t --I.J--1~3-01 l--UN A 
-w-D4--02i---a-- 

- ---UJ-B5---0X3 ------I01 .-I 
-- --n~~-l~G-_010------I111----- 
--flJ---IYi--Q42---+- 
- CMB--C)29, 45 A 

+;Yyy-@f 
I 

t 24C-008~-----1 
-IQ---co-007* 

as-Cl-024 UIt 1 
~--aJ--c2--039--uD--- 

+ aJ-c3-_006 UB 
UJ--C4--023---dk- 

- t-Kl---C5-038e 

Lx 

IL)---CG-022-m 
c7-037~- 

- CMC-040.41 -- 
L -_ 

i- 
-+24D-004~-l 

-lLJ--DO-_003----b- 
---Kit---Dl-_020---Ub 
--lb-D2-_035----K’E- 

+ El-D3-002 IID 
-D4-019----KD-- 

- IL+-D5-034 (Iu . 
lb-DC-OOI~---- 

0kd.e) For the common UA, CMB, CMC, CMD), make sure to use both of them. 
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(17) Output module AOD32C2 

Item Specifications 

Points/module 32 points 

Points/common 8 points/common 

Sink/source current Sink current type 

Rated load voltage 12+?4VDC + 20%. - 15% 

Miximum load current 0.3Athowever ZA/common) I 
1 

I 

/ Maximum voltage drop 0.24Uload currentx0.8W 
when ON I 

Maximum leak current O.ImA 
when off 

Response OFF +ON Max. 211s 
time 

ON -OFF Max. 20s 

Output display I Not provided 

External connection 

I 

Connector (HIROSE ELECTRIC HIF3BB-50PA-2.54DS In 
accordance with MIL standard) 

1 

-I- I 
1 

- I 

f2A 
-lLl--I 
-m-l 
-ID-l 
43-I 
-w--I 
-lLl-l 
-ID--l 
-ID-I 

ctl 

*B&i= 
10--0B1’7 -4 
a*A17 -u 
;2-_OB16 -U 
3+A16 -II 
~4--oBl5 -iI 
5+A15 --cI 
6-0Bl4 -U 
7--0/\14 -fc 
E-0A18, B18 

il- I 
l 

(Note) For the common KMA, CMB, CMC, CMDL make sure to use both of them. 
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(18) Output module AOD32Dl 
, 

Specifications 

Points/module 32 points 

Points/common 8 points/common 

Sink/source current Source current type 

Rated load voltage 12~24VDC + 2096, - 15% 

Maximum load current 0.3A (however 2A/common) 
-a-- -_. 

Maximum voltage drop 0.24Woad currentx0.8Q) 
when ON 

! I ~ 
Maximum leak current 1 O.lmA 
when OFF 

Response OFF *ON Max. 2 ms 
time - 

j ON *OFF Max. 2 ms 

Output display Not provided 

1 External connection Connector (HONDA TSUSiN MR-50RMA) 

i . ._ . _ . ” ” _ . . . . - 

i ___ .__ ._. ._. ._. -. - --. 
! -._.vv-s.. ._ 

i 

I -t ’ 
j i_ 

i----U---B3--(-J II----Xi+--- 
I---- aJ----[j/i - c>27-----+g-- t I 

- 1 1. ___. 11 J- __._ jjtj ___ _.. 
1 

(Ji~~].___-IUf__-_i 
j_- !je) -- 1]&.*. (-)l().--{(&-’ 

i ; I-- ~~-__~~i___~),~2__~~]____ 1 
I ll___.+.___. ()B _-(-J14__-1.i 

+ ! 
T - 
I 

CMD--021,36 -- 
m-D0-_003----ot- 

b!!~-D1--020--la---- 
---t-J---D2-035-- iI&-’ 

El--D3-002 #II a 
-ID---D4-019b f 
b I&-D5--()34----@-- 
--~-D&--~O1---l~--~ 

-K&- Di-()33-----m+ 
t--OD-~05__--J I 

ibhtd I:or the comnlon (CMA, CMB, CMC, CMD), make sure to use both of them. 

. r------------ - CMC--040.41 --- 

-t- -ln---c;3-~oG--~- 
I!.&--c4 -023~-ra 

- 
__.. It]. _ CG __(++22 --_{&._._. 
__ !I,] ._ CT -- (-Jo--.-_ {D] _._^_. 

t __ --_ ._ . -- ..- - 
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(19) Output module AOD32Dl 

Item Specifications 

Points/module 32 points 

Points/common 8 points/common 

Sink/source current Source current type 

Rated load voltage 12h-24VDC + 20%, - 15% 

Maximum load current 0.3A (however 2A/common) 

Maximum voltage drop 0.24VUoad currentxO.8Q) 
when ON 

Maximum leak current 0. 1mA 
when OFF 

Response ( OFF -+ON 1 Max. 2 ms 
time 

ON +OFF Max. 2 ms 

Output display Not provided 

External connection Connector (HIROSE ELECTRIC HIF3BB-50PA-2.54DS In 
accordance with MIL standard) 

Terminal connection 
and circuitry 

m : output CM 
circuit 

El- : load 

I 

+BO---0B 17 
-lLt--Bl--QU7 

- 

-El----BG-OB14 
a3-B7--QB14 

. OB---0A13 A 
(Note> For the common KhlA, CMB, CIJ 

OD--OAOl 1 
:, CMD), make sure to w both of t1u-n. 
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(20) Output module AOA05E 

Item Specifications 

Points/module 5 points 

Points/common 1 point/common 

Rated load voltage I00~230VACt 15%, 47~63Hz 

Maximum load current 2A (however 5A/module) 

Maximum in rush 25A(l period) 
current 

Limit of load Refer to load derating curve (Fig.5.3(b)) 

Maximum voltage drop 1.5Vrms 
when ON 

Maximum leak current 3. OmA (115VAC), 6.OmA(230VAC) 
when OFF 

OFF *ON Max. lms This is the value from input to 
Response output in the moudle. The actual 

time value is determined by adding it to 
ON +OFF Half of the load the scanning time depending on each 

frequency or less system. 

Output display LED display 

External connection Terminal block connector(20 terminals,M3.5 screw terminal) 

Fuse 3.2A, 1 piece for each output AO*A4 

Terminal connection 
and circuitry 1 

a . 
-q-@-----4.------l 

L 
CD ID 

A0 -@ I 

0 
s+----w-----l 

L- 
0 IIt 

Al -@ I 

8 
~~/rm-------~ 

G 
0 m 

- _*_-----’ A2 
43 

+---@-+~l 
I+ @ L@ 
L,-E.t- A3A 

8 
4------m-+----l 

G 
a9 Ia 

-A4s-au 
load 

Dkoutpul circuit i-J- 
z_.. + $ :‘= 

1 1 LED 

l-39 



(21) Output module AOA08E 

Item Specifications 

Points/module I 8 points I 

Points/common 1 4 points/common 

Rated load voltage I 100~230VAC t 15X, 47%63Hz I 

Maximum load current 1A (however ZA/common) 

Maximum in rush 
current 

lOA(1 period) 

1. 5Vrms Maximum voltage 
descent when ON 

Maximum leak current 3. OmA(115VACL 6. OmA(230VAC) 
when OFF 

OFF -ON Max. Ims 
I 

This is the value from input to 
Response output in the moudle. The actual 

time value is determined by adding it to 
ON *OFF Half of the load the scanning time depending on each 

frequency or less system. 

Output display mpTIED display 

External connection Terminal block connector (20 teminals, M3.5 screw teminal) 

Fuse 3.2A, 1 piece for each output AO-A3 and A4hA7 

Terminal connection 
and circuitry 

- 

1 
-._~__AO-.-_Q--_.-_-iTlt---__ 

t.3 -_ -..-..- itl __-_ -.-- - me- -- 

J Al co 0 ;. -.- 
4 

($j 

r ---- _-_. tl3 _ ’ ..___-A~ -_- - @____ ___qj-j____-- - 

(,jC 1: 11 s s c 
-____~ +___-_-__ 63 ___I d\,_ _____ -__I -__ . I 

6-D 
___j\/1 - _ _... _ 6f.J __ -.- - - . {(j]___ . __ . . . 

I 
_+j . .- _ 63) -.- __ .-{I)] --- .__-- _ 

___. @J_- __- /Jg-.- ._ ____ __ 

------lo+.. 

_@__+-- --.- _..- __- 
I -- --- --- 
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(22) Output module AOA12F 

Item 

Points/module 12 points 

Specifications 

I Points/common 6 points/common 

Rated load voltage _I__ lOO-115VAC t15%, 47m63Hz 

Maximum load current O.SA/point (however. 2A/common) 

Maximum in rush 
current 

5AU period) 

Limit of load Refer to load derating curve (Fig.5.3W) 

Maximum voltage drop 1.5Vrms 
when ON c 

Maximum leak current 1 L5mA (IlSVAC) 
when OFF 

OFF *ON 1 Max. lms This is the value from input to output 
Response I * 

time ! in the module. The actual value is 
determined by adding it to the 

ON +lFF Half of the load scanning time depending on each 
frequency or less system. 

/ Output display 1 LED display 

~ External connection 1 Terminal block connector(20 terminals,M3.5 screw terminal) 

i Fuse 3.2A, 1 piece for each output AOwA5 and BOmB5 

Terminal connection ioad 
and circuritry 

f 

j 
Ll---no--@ 
U-----Al----@ 

pJ-- A2-8 I 
u----A3-@ t&------ 
IL&-A4-Q 

AS---@ 
0 

@ fUX 
L-++---@ 

@ 
----[o------BO--t&-4 . 

, 
--Xl---Blw-@a- 

132-43 
83 @ --[zT)-------- 

. -D -B4-a-------m 
B5----@- 

Q 
@ 

ci+---@ n v 
@I 

III) : output circuit O-T&_.; Yt:: 
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(23) Output module AOR08C 

Item Specifications 

Points/module 8 points 

Points/common 1 point/common 

Maximum load 30VDC/250VAC, 4Acresistance load) 

Minimum load 5VDC, 1OmA 

Limit of load Refer to load derating curve (Fig.5.3(d)) 

Response OFF -30N Max.15ms This is the value from input to output in the 
time 1 module. The actual value is determined by adding 

ON -OFF Max.15ms it to the scanning time depending on each system, 

Output display LED display 

External connection Terminal block connector@0 terminals, M3.5 screw terminal 

Relay Mechanical Min. 20,000,OOO times 
life t 

Electrical Min.lOO,OOO timescresistance load) 
1 

Terminal connection 
and circuitry 

(39 : Direct current power or alternating current power 
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(24) Output module AORlGC 

Item Specifications 

Points/module 16 points 

Points/common 4 points/common 

Max imum I oad 30VDC/250VAC, ZA(resistance load) 

Minimum load 5VDC, 1OmA 

Maximum current $A/common 

Limit of load Refer to load derating curve (Fig.5.3(e)) 

Response OFF -+ON Max.15ms This is the value from input to output in the 
time - module. The actual value is determined by adding 

ON -OFF Max.15ms it to the scanning time depending on each system. 

Output display LED display 

External connection Terminal block connector(20 terminals, M3.5 screw terminal) 

Relay Mechanical Min. 20,000,OOO times 
life L 

Electrical Min. 100,000 t imescresistance load) 

TerminaI connection 
and circuitry 

Fzi??? 

FFiG-261 

R=iiZ++q 

Ei-ig 

G?j : Direct current power or alternating current power 
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” (25) Output module AOR16H2 

Item Specifications 

Points/module 16 points 

Points/common 

~~ - 

4 points/common 

Maximum load 30VDC, ZA(resistance load) 

Minimum load 5VDC, 1OmA 

Maximum current 4A/common 

Limit of load Refer to load derating curve Fig.5.3(e) 

Response OFF -+ON Max.15ms This is the value from input to output in the 
time - module. The actual value is determined by adding 

ON *OFF Max.15ms it to the scanning time depending on each system. 

Output display 
I 

LED display 

External connection Connector (HIROSE ELECTRIC HIF3BB-50PA-2.54DS In 
accordance with MI1 standard) 

Relay 1 Mechanical 1 Min. 20,000,OOO times 
life 

I Electrical Min. 100,000 t imes(resistance load) 

Terminal connection 
and circuitry 

:--lKJ--B'7--~A24.B24 -- 
Load 

I 

7 : Direct current power 
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(point> 

Simultaneo 
ON points 

Ambient temperature 

Fig. 5.3 (a) A0 D 0 8 D Load reduction curve 

5 

4 
Total of 
simultaneous 
ON output 3 
current 

2 

1 A/point 

1. 5 A/points 

ints 

2 A/points 

ints 

0 c> 

Ambient temperature 

Fig. 5.3%) A 0 A 0 5 E Load reduction curve 

(Note) Ambient temperature means the temperature surrounding the I/O unit 
and not that surrounding the cabinet containing the I/O unit. 
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4 

3 
Total of 
simultaneous 
ON output 2 
current 

1 

Ambient temperature 

Fig. 5. 3(c) *A 0 A 1 2 F Load reduction curve 

(Note) Ambient temperature means the temperature surrounding the I/O 
unit and not that surrounding the cabinet containing the I/O unit. 
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point) 

Simultaneous 
ON points 

4 -’ 

. 
: . 

I I 

I I I I I 

I I 
10 20 30 40 50 

Ambient temperature 

Fig.5.3 (dl A0 R 0 8 G Load reduction curve 

(point) 

16 _ 

Simultaneous 
ON points 12- 

8 

I . 
I I I I I 

I 
10 20 30 40 50 f 

+ 3 A/points 

- 4 A/points 

5 points 

i ("Cl 

, 
7 1 A/point 

/ 2 A/points 

6 points 

i (“C > 

Ambient temperature 

Fig.5.3 (e) AOR 16 G, AOR 16 H2 Load reduction curve 

(Note) Ambient temperature means the temperature surrounding the I/O 
unit and not that surrounding the cabinet containing the I/O 
unit. 
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6 . ANALOG INPUT MODULE (AAD04A) 

6.1 Specifications for Analog Input Module 

Item 

Number of input 
channel 

Analog input 

Digital output 

Input/output 
correspondence 

Resolution 

Total precision 

Conversionary time 

Maximum input 
voltage/current 

Isolation 

-~ 

Output connecting 

Required input points 64 points 

Specifications 

4 channel/module 

-1OVDC to+lOVDC(input resistance 4.7MQ) 
-2OmADC to+ZOmADC(input resistance 25OQ Belectable 

12 bit binary (complementary representation of 

Analog input Digital output 

+ 1ov + 2000 

+5V or + 20mA + 1000 

OV or OmA 0 

-5V or -2OmA - 1000 

- 1OV - 2000 

5mV or 20 B A 

Voltage input 20. S%(For full scale) 
Current input tl%(For full scale) 

Max. 2ms(note) 

t 15v, t 30mA 

Photocoupler isolatedcbetween the input signal and 
the base) 
However, not isolated between input channels 

Removable terminal block(20 terminals, M3.5 screw 
terminal) 

(Note) Conversion time means that only in a module. Actual response speed is 
ditermined by adding the scanning time depending on each system to 
this conversion time. 
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In the analog input module AADO4A, the 4-channel analog input signals are cyclically 
A-D converted in order, and the converted digital data are written in the 
following addresses. Therefore, in the PMC program, it is possible at any time to 
know the values for the analog input signals by referring to the following addresses. 

(1) PMC-N, Q (PMC for Series 15 AND F-D Mate> 

r Bits 1 I I 
Address 
in module 

I I 

7 6 5 4 3 2 1 0 
I 1 

- 

x-o x-o x-o X-O Dll-0 DIO-0 Dog-0 008-O 

D07-0 D06-0 D05-0 D04-0 D03-0 DOZ-0 DOl-0 DOO-0 

Channel 0 

I 
~-1 , x-1 i x-1 , x-1 ,D11-!,D1?-l,DO9-l,DO8-1, 

Channel 1 

DO’F1 D06-1 D05-1 D04-1 D03-1 DOE1 DOl-1 DOO-1 
‘i 

r 

j X-Z X-Z X-Z X-Z Dll-2 DlO-2 Dog-2 DO&Z I I I :1 
Channel 2 

r 

D07-2 D06-2 D05-2 D04-2 D03-2 D02-2 DOl-2 DOO-2 
& 

x-3 x-3 x-3 x-3 Dll-3 DlO-3 D09-3 DO&-3 

Channel 3 
* 

DO7-3 D06-3 DO5-3 D04-3 DO3-.3 DOE3 DOl-3 DOO-3 
I-l 

L _--._ -- L I --_ _-___-_ ----- l_._. _ __i_l-_1 2 

DOO-n and Dll-n correspond to the weights of 20 and 2” respectively. Here. 
Dll-n corresponds to the sign bit in the complementary representation of “2.” 
In addition, in X-n is written the same value as that in DlI-n. 

(Note) Whe 11 addressing I/O modules. the beginning address for this module should be 
assigned to an even one. Moreover, when an A-D converted value is referred 
to in a PMC program, make sure to read the data in unit of a word (16 bits) .- - -I - 
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(2) W-M, R (PMC for Series 0, Series 16, Series 18) 

Address I I 

in module ‘7 6 5 4 3 2 1 0 
t - 

D07-0 DO&-0 D05-0 D04-0 D03-0 DOZ-0 DOl-0 DOO-0 

x-o x-o x-o X-O Dll-0 DlO-0 Dog-0 D08-0 

Channel 0 

D07-1 D06-1 D05-1 D04-1 D03-1 DOZ-1 DOl-1 DOO-1 -1 
X-l X-l X-l X-l Dll-I DlO-1 Dog-1 D08-1 :-I 

Channel 1 

, 

D07-2 D06-2 D05-2 D04-2 D03-2 DOZ-2 DO14 DO04 1 
Channel 2 

x-2 x-2 x-2 X-2 Dll-2 DlO-2 Dog-2 D08-2 
l 

, 

D07-3 D06-3 D05-3 D04-3 D03-3 DOZ-3 DOl-3 DOO-3 

Channel 3 

x-3 x-3 x-3 x-3 Dll-3 DlO-3 D09-3 D08-3 
:J f 

DOO-n and Dll-n correspond to the weights of 2’ and 211 respectively. Here, 
Dll-n corresponds to the sign bit in the complementary representation of “2.” 
In addition, in X-n is written the same value as that in Dll-n. 

(Note) When addressing I/O modules, the beginning address for this module should be 
assigned to an even one. Moreover, when an A-D converted value is referred 
to in a PMC program, make sure to read the data in unit of a word (16 bits). 
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6.3 Connecting with Analog Input Module 

I 

Voltage input 

, --- 

Voltage 
SUPPlY I I 

--- 

777 

10-t 25OQ 

0 
11+ 
o- 

. 

vo+ 
@ 

v1+ 
@ 

vo- 
@ A 

Vl- 

Current input 

9 

13+ 250 Q 
@- 

v2+ 

t --- v3+ 
Current @ 
SUPPlY ' 1 I A 

_-- v3- 
@ 

Multi 
processor 

(Note 1) Though the example above shows the connection of channels 0 and 2, it is just 
the same with the cahnnel 1 (Ilt, Vlt, VI-, COMl and FGl) and the channel 
3 (13+, V3+, V3-, COM3 and FG3). 

(Note 2) Either voltage input or current input can be specified for each channel. When 
current input is specified, make sure to short-circuit in t and Vnt. 

(Note 3) Use shielded cables of twisted pair for connecting. 
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7 . ANALOG OUTPUT MODULE CADA02A) 

7.1 Anaiog Output Module Specification 

Item Specification 

Number of output 
channels 

2 channels/module 

Digital input W-bit binary (Z’s compiement representation) 

-lOVDC-+lOVDC(external load resistance: 10KQ or more> 
Analog output selectable 

OmADC-+ZOmADC(external load resistance: 4OOQ or less) usable 

Input/output . 

correspondence Digital input Analog output 
I 

+ 2000 + 1ov 

+ 1000 -+5V or +ZOmA 

0 OV or OmA 

- 1000 - 5v 
. 

- 2000 - 1ov 

Resolution 5mV or 20~ A 

Comprehensive Voltage output 20.5% (For the full scale) 
accuracy Current output tl% (For the full scale) 

Converting time lms or less (note) 

Insulation Photocoupler insulation (between output signal and base). 
However, -non-insulation between output channels. 

External 
connection 

At removable terminal block (23 terminals, M3.5 screw terminals) 

Number of occupied 82 
output points 

(Note) The converting time is the one only inside the module. The actual response time 
is added a scan time that is determined by the system. 
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7.2 Correspondence between Output Signals and Addresses in a Module 

In the analog output module ADA02A, a 12-bit digitai value is written into each of the 
following addresses to output the desired voltage/current to its corresponding analog 
output. 

(1) For PMC-N/Q (PMC for Series 15/F-D Mate> 

lj Bits ,1 
Addresses I I 

in module 7 6 5 4 3 2 1 0 

1 
0 

L 
- Dll-0 DlO-0 009-O DOS-O -1 

Channel 0 

I 
1 ’ D07-0 D06-0 DO5-0 DO@0 D03-0 D02-0 DOl-0 DOO-0 L 

2 
* I 

’ -- Dll-l,DlO-11~/008-1 1 

Channel 1 
I I I 

3 ’ DO?-1 D06-ljD05-llD04-1 D03-1 D02-1 DOl-1 DOO-1 

(2) For PMC-M/R (PMC for Series O/Series 16) 

ii- B i t s --.------T 
Addresses f I 

in module 7 6 5 4 3 2 1 0 

D02-0 DOl-0 DOO-0 _l 
Channel 0 

- Dll-0 DlO-0 Dog-0 Dog-0 
-I 

2 / D07-1 D06-1 D05-1 D04-1 D03-1 D02-1 DOl-1 DOO-1 
1 

:I 

Channel 1 

3 ---- - Dll-1 DlO-1 Dog-1 D08-1 

DOO-n corresponds to the 2O weight, while Dll-n corresponds to the 2” weight. 
However. Dll-n corresponds to the code bit 2’s complement representation. 

(Note) When setting an I/O module address, this module initial adress must be assigned 
to an even address. To write a value that is to be converted from digital to 
analog into a PMC program, be sure to write it in words (16 bits). 
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3.3 Connection to Analog Output Module 

ADA0 2A 
I 

Channel 0 

Channel 1 

Voltage output Load 

--- 

Voltage VO- 

Current @ 

IO- 

&--@ 

1OKQ or more 

Voltage VI- 
.aiap. 

Current @I 
amp. Current output Load 

400 Q or less 

(Note 1) Use a 2-core twisted shielded cable as the connection cable. 

(Note 2) Ground the cable shield on the load side. 

f -54 



8 . HIGH SPEED COUNTER MODULE 

8. 1 Out1 ine of High Speed Counter Module 

The high speed counter module consists of a counter which counts the pulses sent from a 
pulse generator such as a position detector in the machine tool and comparison registers 
for comparing preset values with counter data. The module can read the counter data and 
output the re’su1ts of comparison to the machine. 
The pulse counter module has two operation modes, A and B. Simplified configuration . 

diagrams in modes A and B are shown below. 

A. Mode A 

PMC 
output 
data 

Counter 
data 

CMPA 

CMPB 

CMPC 

I 

Comparison 
control 
register 

, 

CMA 
CMB 
CMC 

Comparison Comparison 
register B register C 

+ 

PRESET COUNT 

, 1 ? \ 

- 2 Comparison Comparison Comparison 
< A B C 

- c 

I 
CMA CMB CMC 

c w l . T 4 

STOP 

_’ i A 
0 

Machine 
too1 

CSP Counter 
1 - stop 

RV ME 
- Marker 

enable 
L l 

- CMPA 

1 DV . CMPB 

- CMPC 

1-55 



B. Mode B 

PMC 
output 
data 

Counte 
data 

output 
data 

OUT0 
-OUT? 

\ 
Comparison 
register . . . . . . . . . . . . . . . 

#l 

CMPO CMPl 

1 1 I 

I I 1 
DATA’ Counter - 

I 1 

1 I 

Comparison 

7 Comparison 
result 

PRESET COUNT 

T STOP 
4 

f\ 

r Comparison 
The counter data is 
compared with comparison 
register #O, comparison 
register al, . . . , and 
comparison register #15 
in order until one of 
the comparison registers 
saves a value equal to 
or larger than the 
counted value. 

V . V 

Output data 4 I 

switch Switching signal h 

Pulse 
generator 

A/B phase 
pulses or 
+/- pulses 

I 
4 DV - 



8.2- Specifications of High Speed Counter Module 

8.2.1 Pulse counter 

(1) Binary up/down counter (1) 

(21 Counter capacity 
0 -8, 388, 607 

(3) Counter data 
The pulse counter can preset data and read count data. 

8.2.2 Comparison function 

(1) Mode A 

A. Comparison register (23 bits) 
Comparison registers A, B, and C are provided. The values to be compared are 
preset in the comparison registers. 

B. Comparison output 
The results (CMPA, CMPB, and CMPC) of comparing the count data in the pulse 
counter with the data set in the comparison registers are output. 

c. Comparison output values 
The comparison output values are set as listed in the table below. The values 
depend ~JR the states of CMA. CMB, and CMC: the comparison mode signals from the 
PMC. 

1 1 Counter value Counter value 
Scomparison register value Xomparison register value 

CMPA= 1 
CMPB=l 

CMA= 1 CMPA= 1 
CMB=l CMPB=l 
CMC=l CMPC= 1 

CMPA=O 
CMPB=O 
CMPC=O 

(2) Mode B 

A. Comparison register (23 bits) 
There are 16 (x parison registers #O,ttL . . . 45. The values to be compared are 
preset in the comparison registers. The preset value in a comparison register 
having a larger register number should be larger than that in a comparison 
register having a smaller register number. as follows: 

:lue in register St0 < value in register ##l< 
In register 15 

l ==..* ( value in register #I14 < value 

B. Comparison output 
The r.esults (OUT0 to OUT7) of comparing the count data in the pulse counter with 
the data set in the comparison registers are output. 
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C . Comparison output values 
The count data in the pulse counter is compared with the values in the comparison 
registers in sequential order from register 0 until the count data is equal to or 
less than the value in a comparison register. This enables a partition to be made 
which includes the count data. Then the output data for the partition (which is 
previously preset) is output. Eight output points (OUT0 to OUT7) are provided. 
If the count data is equal to the value in a comparison register, the data in the 
partition having the same number as the register number is output. 

0 8,388,607 

I I 
I I 

Compared Compared 
value #0 value #l 

I 
Compared 
value #2 

I 
Compared 1 

. . . . . . value #15 

Partition #0 Partition #1 Partition.#2 Partition #16 
* l l + l 3 l b l a 

.*. . . . . . . 

Example) 
8,388,607 

Compared Compared Compared Compared Compared 
value #0 value It1 value #2 . . . . . . . . . value St14 value St15 . 

Output data from partition 80 = 01 
Output data from partition #l = If 
Output data from partition #2 = 21 
Output data from partition #3 = 31 
Output data from partition #4 = 41 
Output data from partition #5 = 51 
Output data from partition #6 = 61 
Output data from partition #7 = 7) 
Output data from partition #8 = 81 

Output data from partition #9 = 9H 
Output data from partition #lo = 10H 
Output data from partition #ll = 1lH 
Output data from partition #12 = 12H 
Output data from partition #13 = 13H 
Output data from partition #14 = 20H 
Output data from partition #I5 = 21H 
Output data from partition #16 = FFH 

The output data is set as listed in the table below, depending on the counter 
values ina to 0 above. 

I I OUT 
I I I 

7 6 5 4 3 
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8.2.3 Pulse interface 

The following three types of pulses are entered in the high speed counter module. 

A. Phase A/B pulses: The phase difference between 
these detection pulses is 90” 

B. t/- pulses: These detection pulses are separated 
in the positive and negative directions. + 

i- Select either type of the detection pulse. 

C. Marker signal: Used to preset data in the pulse counter. 

(1) Phase A/B pulse interface 
The phase A/B pulses are selected when the PSEL signal is open. 

A. Interface IC 
Use differential drivers (SN’75113 or equivalent) at the output ports of the pulse 
generator. 

B. Maximum frequency 

125KHz 
T 

c 

Phase A 

, 

Phase B 

Tmin. = SDS (minimum period) 
TDmin. = 1.2~s (minimum time between edges) 

C. Count and direction 
A counter multiplied by four compared to phase A and B pulses is provided. It 
counts positive when phase A advances before phase B and it counts negative when 
phase B advances before phase A. 

Positive count 

Advance of phase A before phase B 

Phase A I I I I I I 

Phase B I I I I 1 
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Negative count 

Advance of phase B before phase A 

Phase A I I I 1 I 

Phase B I I I I I 

(2) Positive/negative pulse interface 
Positive and negative pulses are selected when the PSEL signal is connected to 0 VDC. 

A. Interface IC 
Use differential drivers (SN75113 or equivalent) at the output ports of the pulse 
generator. 

B. Maximum frequency 

5OOKHz 

Positive pulse 
(negative pulse) 

r 

L 

I TD 
* l 

Tmin. = 2tis (minimum period) 
TDmin. = 0.5~ S (minimum pulse width) 

(3) Marker signal 

A. Interface IC 
Use differential drivers (SN75113 or equivalent) at the output ports of the pulse 
generator. 

B. Minimum pulse width 

1 fi s or more 

Marker signal 
TW 

. * 

TWmin. = 10 

8.2.4 Externa I contact input 

The pulse counter module uses insulating receivers (having a voltage rating of 24 WC> 
at the input ports. The following two types of signal inputs are provided. 

(1) Marker enable signal input (ME) - 
The contact of the marker enable signal is closed to make the marker signal valid. 
This enables data to be preset in the counter. 



(2) Count stop signal input (CSP) 
The contact of the count stop signal is closed to stop the count operation. 

8.2.5 External contact output 

Solid state relays are used for the contacts. 

(1) Mode A 
The comparison mode signal outputs A. B. C (CMPA. CMPB. and CMPC! are provided in 
mode :I. These outputs indicate the results of comparing the comparison registers 
A. B. and C with the pulse counter. The comparison output vaiues are determined 
depending on whether the control mode signals XMA. CMB. and CMC) from the PMC are 
set to 1 or 0. 

(2) Mode B 
The results of comparing comparison register #O. comparison register #l, . . . . 
comparison register $15 with the pulse counter are provided in mode B. The . 
comparison output indicates the values in the output data registers for the 
partitions in which the count data is located. Eight output points are provided. 
(See Section 8. 2. 2 (2)) 

8.26 Marker processing 

(1) Mode A 

A. Synchronization with marker 
The counter value is set to the data in the counter preset register at the rising 
edge of the first marker signal with the MS signal output from the PMC set to 1 
and the contact of the marker enable signal input (ME) from the machine closed. 

B. Marker hold 
The MH signal is set to 1 at the rising edge of the first marker signal with the 
MS signal output from the PMC set to 1 and the contact of the marker enable signal 
input (ME) from the machine closed. The MH signal is reset when the marker hold 
reset (MHR), an’output signal from the PMC, is set to 1 or the MS signal output 
from the PMC is set to 0. 

(2) Mode B 

A. Synchronization with marker 
When the MS signal output from the PMC is 1 and the contact of the marker enable 
(ME) signal input from the machine is closed, the counter is set to the data in 
the counter preset register at the rising edge of the first marker signa1. 

B. Maker hold 
When the MS signal output from the PMC is 1 and the contact of the marker enable 
(ME) signal input from the machine is closed. the MH signal is set to 1 at the 
rising edge of the marker signal. The MH signal is reset when the MS signal 
output from the PMC is set to 0. 

8.2.7 LED indicators 

The high speed counter module has the following indicators. 

(1) OK indicator 
See Table 8. 1. 

(2) ALMO and ALMI indicators 
See Table 8. 1. 
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(3) Phase A and B pulses (positive and negative pulses) input signal indicators (A and B) 
The phase A pulse input signal indicator is on when the phase A pulse input is active. 
The phase B pulse input signal indicator is on when the phase B pulse input is active. 

(4) Marker signal indicator (M) 
The marker signal indicator is on while the marker signal (MP) from the pulse 
generator is active. 

(5) Count st’op signal indicator (S) 
The count stop signal indicator is on when the contact of the count stop signal 
input sent from the machine is closed. 

(6) Marker enable signal indicator (E) 
The marker enable signal indicator is on when the contact of the marker enable 
signal input sent from the machine is closed. 

(7) Comparison resul t output indicators (OUTO, OUTl, OUT% OUT3, OUT4, 0UT5, 0UT6, and 
OUT7) 

A. Mode A 
The indicators OUTO, OUTl, and OUT2 correspond to the signals CMPA, CMPB, and CMPC. 
OUT1 goes on when CMPA goes on, OUT2 goes on when CMPB goes on, and OUT3 goes on 
when CMPC goes on. 

B. Mode B 
The indicators OUT0 - OUT7 go on corresponding to when the output data OUT0 - OUT7 
resulting from the comparisons between the count data and comparison resisters are 
set TO 1. 

OK ALM 
r- INI 

OOIABMSE 

0 1 2 3 4 5 6 7 

I OUTS 

LED indicator panel 

I I OK ALMO ALMl Explanation of alarm 

I I a a 0 Disconnection alarm 

I I 0 a 0 Self-diagnosis alarm, RAM error 

I I 0 0 0 Self-diagnosis alarm, ROM error 

Watch dog alarm l 

l : On 

0 : Off 

I I 0 0 0 Normal operation 
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8.3 PMC Interface 

8.3.1 Mode A 

(1) PMC I,‘0 area 

In mode A, four input bytes and four output bytes are used as the I/O area. The 
L- .__ t - 
DyteS In ihe i/O area hiiiie ihP fOilOi%iiig iiiiiiies. The iiiput 

anA n *a t n *a t Airnrtinnc 9r0 
a 11 u uuryur u I L CL b I u113 U. b 

specified on the basis of the PMC. 
The operation mode is set to mode A at power-on. 

1) Output data (sent from PMC to high speed counter module) 

0 CTRL kootrol! 

tl DTOH (higher &bit data) 

t2 DTOM (middle &bit data) 

t3 DTOL (lower &bit data) 
b 

2) Input data (entered from high speed counter module to PMC) 

0 CNTS (counter H and status) 

tl CNTM (middle 8 bits of counter) 
I 

t2 CNTL (lower 8 bits of counter) 
I 

t3 STTS (status) 

(2) PMC outputs (outputs from PMC) 
The PMC outputs are separated into control output CTRL and data outputs DTOH, DTOM, 
AmA nTnr 

As with Mmial DOS, 
4L., AAe4mbw1 nm.4CI.,tn AC hi+ ~~m4ChtlPAa4 

illlU UIUlJ. lilt: cuIItlul uuiyu13 VI UIL 3 fO bi’r 7 2ie LUIILIUIICU 

independently. The cotrol outputs of bit0 to bit2 constitute the SELECT indicating 
the target data specified by DTOH, DTOM, and DTOL. 

1) Control output 

nmnl 
LIKL 

7 6 5 4 3 2 1 0 
\ 

MHR MS CE PRS SELECT 
I 

PRS : Preset 
CE : Count enable 
MS : Marker synchronization 
MHR : Marker hold reset 
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2) Details of DTOH, DTOM, and DTOL 
The SELECT bits indicate the target data. 

SELECT 
I 

0 CCTR (comparison control) 

1 Counter preset data 

2 Comparison register A 

3 Comparison register B 

4 Comparison register C 

7 Change to mode B I 

Note 1) Change to mode B: See Section 8. 3. 2, “Mode B”. 
Note 2) Detail of CCTR 

DTOH 
7 6 5 4 3 2 1 0 

, 

CMC CMB CMA 

The DTOM and DTOL are ignored. 

(3) PMC inputs (inputs to PMC) 
The inputs to the PMC include the status and counter data. The data is shown beLow. 

0 CNTS (counter H and status) 

tl CNTM (middle 8 bits of counter) 

t2 CNTL (lower 8 bits of counter) 

t3 STTS (status) 

Note 1) Details of CNTS 

7 6 5 4 3 2 1 0 

TRA 
I I I I I I 1 

Counter H (most significant 7 bits) 

TRA : Transfer A 

1 -64 



Note 2) Details of STTS 

7 6 5 4 3 2 1 0 

TRB ALM CSP ME MH CMPC CMPB CMPA 

CMPA : Comparison output A 
CMPB : Comparison output B 
CMPC : Comparison output C 
MH : Marker hold 
ME : Marker enable 
CSP : Count stop 
ALM : Alarm (disconnection or watch dog alarm) 
TRB : Transfer B 

8.3.2 Mode B 

Change to mode B 
The operation mode is set to mode A at power-on. The following data is output to the 
counter module and the mode changes from A to B. The mode cannot change from B to A. 

0 CTRL : OFH (SELECT = 7, PRS = 1) 

tl DTOH : OlH 
I 

t2 DTOM : OOH 

+3 DTOL : OOH 

(1) PYC I/O area 
In mode B, eight input bytes and four output bytes are used as the I/O area. The 
bytes in the I/O area have the following names. The input and output directions are 
specified on the basis of the PMC. 

1) Output data (sent from PMC to high speed counter module) 

0 CTRL (control) 

+1 DTOH (higher 8-bit data) 

t2 DTOM (middle 8-bit data) 

t3 DTOL (lower 8-bit data) 
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2) Input data (entered from high speed counter module to PMC) 

, 

0 CNTS (counter H and status) 

+I CNTM (middle 8 bits of counter) 

t2 CNTL (lower 8 bits of counter) 

+3 STTS (status) 

+4 OUTD 

+5 MODD 

+6 Unused 

+7 Unused 

(2) PMC outputs (outputs from PMC) 
The PMC outputs are separated into control output CTRL and data outputs DTOH, DTOM. 
and DTOL. As with normal DOS, the control outputs of bit 5 to bit 7 are controlled 
independently. The control outputs of bit 0 to bit 4 constitute SELECT indicating 
the target data specified by DTOH, DTOM, and DTOL. 

1) Control outputs 

CTRL 
7 6 5 4 3 2 1 0 

MS CE PRS SELECT 

PRS . . Preset 
CE . 

MS ; 
Count enable 
Marker synchronization 

2) Details of DTOH, DTOM, and DTOL 
The SELECT bits indicate the target data. 
t 

SELECT Target data 

0 45 Comparison data 0 to comparison data I5 

16 Output data for partition It0 to partition #2 DTOH:#O, M:#l, I,:#2 

17 Output data for partition #I3 to partition #5 DTOH:#3, M:#4, L:#5 

1 18 1 Output data for partition #6 to partition #8 DTOWIG, M:#7, L:#8 1 

19 Output data for partition #I9 to partition #I1 DTOH:#9, M:#lO, L:#ll 

20 Output data for partition #12 to partition II14 DTOH:#lZ, M:#13, L:#14 

21 Output data for partition #15 and partition St16 DTOH:#15, M:#16 

22 Counter preset data 

(The numbers of DTOH, DTOM, and DTOL indicate the output data for the partitions 
specified by the numbers.) 
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3) PM inputs (inputs to PMC) 
The inputs to the PMC include the status and counter data. The data is shown 
below. 

I 1 

0 CNTS (counter 11 and status) 

+I CNTM (middle 8 bits of counter) 

t2 CNTL (lower 8 bits of counter) I 

t3 STTS (status) 
I 

+4 OUTD I-- 

+5 MODD 

t6 Not used 

t7 Not used 

Note 1) Detail of CNTS 

7 6 5 4 3 2 1 0 

I I I 1 I I 
TRA Counter H (most significant 7 bits) 

I I I I I I , 

TRA : Transfer A 

Note 2) Details of STTS 

7 6 5 4 3 2 1 0 
r 

TRB ALM CSP ME MH OUT2 OUT1 OUT0 

OUT0 : Bit 0 of comparison output 
OUT1 : Bit 1 of comparison output 
OUT2 : Bit 2 of comparison output 
MH : Marker hold 
ME : Marker enable 
CSP . 

ALM ; 
Count stop 
Alarm (disconnection or watch dog alarm) 

TRB : Transfer B 

Note 3) Detail of OUTD 

7 6 5 4 3 2 1 0 
F 

OUT7 OUT6 OUT5 OUT4 OUT3 OUT2 OUT1 OUT0 

OUT0 : Bit 0 of comparison output 
OUT1 : Bit 1 of comparison output 
OUT2 : Bit 2 of comparison output 
OUT3 : Bit 3 of comparison output 
OUT4 : Bit 4 of comparison output 
OUT5 : Bit 5 of comparison output 
OUT6 : Bit 6 of comparison output 
OUT7 : Bit 7 of comparison output 
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Note 4) Detail of MODD 

7 6 5 4 3 2 1 0 

MOD0 
c 1 1 

MOD0 : Set to 1 after the mode changes to B. 

8.3.3 Details of PMC interface signals 

(1) PMC inputs (inputs from PMC) 

1) TRA and TRB 
The counter data is valid when TRA is equal to TRB and invalid when TRA is not 
equal to TRB. 

2) CMPA, CMPB, and CMPC (comparison output signals A, B, and C, only in mode A) 
The CMPA, CMPB, and CMPC signals are output signals resulting from the comparison 
between the comparison registers A, B, and C and the counter data, respectively. 
The output levels of CMPA, CMPB, and CMPC are determined by the comparison mode 
signals CMA, CMB, and CMC. 
When CMA, CMB, and CMC are 0, and the counter data is larger than the values in 
comparison registers A, B, and C, CMPA, CMPB, and CMPC are set to 1. 
When CMA, CMB, and CMC are 1, and the counter data is equal to or less than the 
values in comparison registers A, B, and C, CMPA, CMPB, and CMPC are set to I. v------ 

3> OUT0 to OUT 7 (comparison output signal 0 to comparison output signal 7, only in 
mode B) 
OUT0 - OUT7 correspond to bit 0 to bit 7 in the comparison result output of a 
single byte. 

4) MH (marker hold signal) 
The marker bold signal NH is set to 1 at the rising edge of the marker signal when 
the marker enable signal is 1. The marker hold signal is reset when MHR=l or MS=O. 
(In mode B, the marker hold signal MH is reset only when MS=O.) 

5) ME (marker enable signal) 
The marker enable signal ME enables the marker signal as follows: 

ME=l: Marker signal enabled 
ME=O: Marker signal disabled 

closed. 

7) AIM (alarm signal) 
The alarm signal ALM is set to 1 if the signal line for the count pulse or the 
marker signal is disconnected or short-circuited. 
ALU is also set to I when the watch dog alarm is activatfd Y.Y._ Y”...“.““. 

(2) PMC outputs (outputs from PMC) 

1) SELECT (selection signal) 
The SELECT signal selects the register in which data will be set. That is, the 
eiun91 
3L~1101 CnaFifiae the register far presetting &!a. ayGbrrrG3 The SELECT signal should be 

set when or before the PRS signal is reversed. 
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2) PRS (preset signal) 
The PRS signal presets data in registers. If data is set in DTOH. DTON. and DTOL 
and then PRS is reversed, the data is set in the register specified by SELECT. 
Reversing the PRS signal means that PRS changes from level 0 to level 1 or vise 
versa. 
DTOH, DTON, DTOL. and SELECT should not be changed within two scans after the PRS 
j s reversed. Also, the PRS must not reversed again within this period. 
When SELECT=l. data is set in both the counter preset register and the counter. 
Data is set by setting the first PRS to 1 after power-on or after the mode changes 
to B. 

3) CE (count enable signal) 
The CE signal determines whether the counter counts. When the CE is set to 1 and 
the external input signal CSP closes the contact, the counter retains its value, , 
instead of counting. 

4) MS (marker synchronization signal) 
The MS signal determines whether marker synchronization is provided. When the MS 

is I and the the contact of external input signal ME is closed, the counter is 
preset to the value in the counter preset register at the rising edge of the first 
marker signal. If the MS is set to 0 then set to 1 or the MHR is set to 1 then set 
to 0, marker synchronization is provided again. 
(The NHR signal is not included in mode B.> 

5) NHR (marker hold reset signal, only in mode A) 
The NHR signal resets the marker hold (NH) signal which is output to the PMC. The 
NHR is set to 1 to reset the marker hold signal. 

6) CNA, CUB. and CNC (comparison mode signa 1 s A, B, and C, only in mode A) 
The CNA. CMB, and CNC signals specify the levels of the comparison outputs A, B. 
and C (CMPA, CNPB, and CNPC), respectively. 
When CNA, CNB, and CNC are 0, and the value of the counter is larger than the 
values in comparison registers A. B, and C, CNPA, CMPB, and CMPC are set to 0. 
When CNA, CMB, and CMC are 1, and the value of the counter is equal to or less 
than the values in comparison registers A, B, and C, CNPA, CMPB, and CMPC are set 
to 1. 

8.4 Total Connection of High Speed Counter Module 

8.4.1 Connection diagram 

Honda Communication Co. 
I (PCR-EZOFA) 

1 Detection pulse generator 

l 

HIROSE (HIF-3BA-Z$D-2.54R) 

hn (FAS-20-17) 

/ /I Power magnetics cabinet / 

I I 

High speed counter module 
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8.4.2 Connector signal list 

JA9 

10 20 +5V 
9 +5v - 19 

8 PSEL 18 +5v 
7 LGND n A 17 

6 *MKS 16 LGND 
5 MKS 1 15 

1 4 *PBS - 14 LGND 
3 PBS 13 

2 *PAS ’ 12 LGND 
1 PAS 11 

i 

PAS : Phase A pulse input signal (Negative pulse input signal)(positive) 
*PAS : Phase A pulse input signal (Negative pulse input signal)(negative) 

PBS : Phase B pulse input signal (Positive pulse input signal)(positive) 
*PBS : Phase B pulse input signal (Positive pulse input signal)(negative) 

MKS : Marker signal (positive) 
*MKS : Marker signal (negative) 
PSEL : Pulse select signal 

+5v : 5v 
LGND : OV 

c49 

A B 

01 ME 

02 CSP 

03 COMl 

04 

05 

06 OUT0 OUT4 

07 OUT 1 OUT5 

08 OUT2 OUT6 

09 OUT3 OUT7 

10 COM2 COM3 

ME 
CSP 
OUT0 
OUT 1 
OUT 2 
OUT 3 
OUT4 
OUT 5 
OUT 6 
OUT 7 
COMl 
COM2 

COM3 

. . Marker enable signal input 

. . Counter stop signal input 

. . Comparison result output 

. . Comparison result output 

. . Comparison result output 

. . Comparison result output 

. . Comparison result output 

. . Comparison result output 

. . Comparison result output 

. . Comparison result output 

. . Common signal for ME and CSP 

. . Common signal for comparison result 
output 0 to comparison result output 3 

. . Common signal for comparison result 
output 4 to comparison result output 7 
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8.5 Connection with pu)se generator 

8.5.1 Use of phase A and B pulses 

Phase A pulse 
signal input - 

Marker signal 
input 

* 
Line receiver SN75115 . 

. 

. 

. 

. . . 
JA9(9) 

-------cl t5v i . 
J A9U8) A 

. . 
t5v I I 

JA9@0 1 
. 

0 t5v i . 
JA9(7) l . . 

.-0 ov i 
JA9&?I l 

*oov i * 
JA9U4) I 

oov i . 
JASU@ 1 

. . 

oov i . 

. . . . . * . . . . . . . . 

. . . . 

. . . . . 

. 

. . . . * 
* 
. . . . . . . . . * . . * . 
: . . . . . 
. . . . . * . 
l . 

Line driver 
SN75113 or 
equivalent 

t5vo I 
+5vo 

I 
+5vo 

I 
ovo 

I 
ovo 

I 
ovo 

I 
ovo 

Earth plate 

Recommended cable 
A66L-0001-0286(#2OAWG~7, #24AWCx3 Pairs) 
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8.5.2 Use of positive/negative pulses 

High speed counter module Pulse generator 

XI 

JA9(1) 
Negative pulse 0 
signal input JA9M 

0 
f 

0 

PA 

#PA 

I 
PA0 

1 
*PA0 

Positive pulse 
signal input 

--c 

JA9(3) 
0 

JA9(4) 
0 

1 
0 

PB 

*PB 

I 
PBO 

I 
*PBO 

I 

Line receiver SN75115 

I I 

, , 

I 

I 
, 

I 

JA9(9) 
0 t5v ! 

JA9U9 1 
I 

0 +5v i 
JA9@3 f 

0 t5v i 
I 
, 

JA9U) 1 
. . 

oov ; 
JA9U 1 : 

I . 

oov i 
JA9U4) I i 

oov ! 
0 

JA9M 1 

JA9(8) 1 z,,;; ,-+-y- 

(Own) i_.- -.Shi e 1 d---.-j 
. -L 

Earth plate 

Recommended cable 
A66L-OOOl-0286(#2OAWCx8, #24AWGx3 Pairs) 

Marker signal 
input 

0 
I I 

Line driver 
SN’75113 or 
equivalent 

+5vo 

I 
+5vo 

I 
+5vo 

I ovo 
I 

ovo 
I 

ovo 
I ovo 
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8.6 Connection with Power Magnetics Cabinet 

Comparison signal 
output OUT0 

1 

, 

SSR 
C49-A06 

: OUT0 

Comparison signal - C49-A07 
output OUT1 SSR OUT1 

Comparison signal , 4 C49-A08 
output OUT2 SSR OUT2 

Comparison signai I C49-A09 
output OUT3 SSR OUT3 

C49-A10 
COM2 

Comparison signal 
output OUT4 ;v/=$ OUT4 

, 

Comparison signal ’ J C49-B07 
output OUT5 1 SSR OUT5 

J 

Comparison signal 1 C49-B08 
output OUT6 SSR 

I 
OUT6 

i 

Comparison signal * 
output OUT? ~~~c4g-Bog - OUT7 

2_. C4g-B10 CUM3 

Marker enable signal RV 
input 

C49-AOI 
ME 

I C49-A02 
Count stop signal RV CSP 
input 

c49-A03 
. COMl 

, 

Power magnetics 
cabinet 

10 

10 ! 0 
24 VDC t 

kIO% 1 
0 

I 
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8.7 I/O Signals Conventions . 

8.7.1 Solid state relay output signals (OUT0 to OUT71 

The solid state relay output signals drive relays in the power magnetics cabinet and 
indicator LEDs. ’ 

(1) Solid state relays 

i > Maximum load current at output-on 
250 mA: Up to three outputs set to on 
125 mA: Eight outputs set to on 

ii> Saturation voltage at output-on 
Not more than 6xIL V (IL: load current) 

iii> Withstand voltage at output-off 
30 VDC max.* even for instantaneous voltage 

iv) Leak current at output-off 
Not more than 100~A 

(2) 

(3) 

(4) 

Output circuit 

High speed counter module Regulated power supply 
in the machine 

Always’install spark arresters when inductive loads such as relays are connected 
in the machine. Insert the spark arresters as near the load as possible (less 
than 20 cm). When capacitive loads are used in the machine. insert current 
limiting resistors in series with the loads to prevent the instantaneous current 
and voltage from exceeding the rated values. 

If a lamp is turned on by a solid state relay output. the resulting surge current 
may damage the solid state relay. Thus, as shown in the figure below, provide a 
protective resistor to prevent the instantaneous current and voltage from 
exceeding the rated values. 

peed counter module 

disk 0 

I: 
0 

Lamp 1 Regulate 
in t 

3 + 
- Resistor 0 

d power supply 
he machine 
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8.72 DC input signals (NlE and CSP) 

The DC input signals (such as relay contact signal) are sent from the machine (control 
circuit) to the pulse counter module. 

(1) Input conditions 
On voltage and current: 15 VDC or more, 4.5 mA or more 
Off voltage and current: 6 VDC or less, 2 mA or less 
Response time: 20 mA or less 

(2) Voltage and polarity 
Voltage : 24 VDC +lO%, -20% 
Polarity: Positive or negative polarity available (The power is not supplied 

from the pulse counter module.) 

(3) Logical correspondence 

(4) 

Closed 

Receiver circuit of DC i nput signal 

Machine Pulse counter module 

24 VDC + lo%, 
-24% 

T 
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9 a OPTICAL I/O LINK ADAPTER 

The signal cable KIX shown in the general connection deagram ( in section 4.1) can be 
extended to the maximum length of 200 m with optical fiber cables using an optical I/O 
1 ink adapter. 

; 

(Notel) For the cable KZX, the optical I/0 link adapter can not be applied to. 

(Note2) In the following cases, make sure to use an optical fiber cable for KIX. 
l When the cable is more than 10 meters long. 
l When the cable KIX runs between different cabinets and it is impossible to 

connect the cabinets with a wire of 5.5 mm2 or thicker. 
l When there is concern that the cable KlX is influenced by strong noise. 

For example; 
When there is a strong electromagnetic noise source beside the cable KlX 
such as a welding machine and the like. 
When a noise generating cable such as a power cable and the like runs 
for a long distance in parallel with the cable KlX. 8 

9.1 External Dimension of Optical I/O Link 

9.2 Weight of Optical I/O Link 

1) Main body: Approx. 100s 

9.3 Connection of Optical I/O Link 

1) Connection diagram 

, 
\ ? 

Unit JDl JDl Unit 

JDlA JDIB 

between 
Optical I/O link units 

Optical I/O link L 
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2) Interunit connecting cables 

07 
08 1 18 +5v \ I 

09 +5v 19 
10 20 +5v 

Machine side 
JDlA, JDlB 

Adapter side 
JDl 

SIN (01) 
*SIN (02) 
SOUT (03) 

GOUT (04) 
+5v (09) 
+5V (18) 
+5v (20) 
ov (11) 
ov (12) 
ov (13) 
ov (14) 
ov (15) 
OV (16) 

(03) SOUT 
(04MOUT 
01) SIN 
02) *SIN 
09) +5v 
18) +5V 
20) +5v 
11) ov 
12) ov 

(13) ov 
(14) ov 
(15) ov 
(16) OV 

0 Recommended connector for cable side: PCR - E20FS (made by HONDA TSUSHIN 
Co., Ltd. > 

@ Recommended cable (with material): A66L-OOOl-0284#10P 
@ Cable length: Max.2m (when the recommended cable is used) 

3) Optical cable . 
@ Specification: A66L-6001-0009(Make sure to use one with this specification) 
@ Cable length: Max.200m 

9.4 Power Source of Optical I/O Link 

1) Power voltage: 4.75 V to 5.25 V (at the receiving end) 
2) Consumption current: 200tA 

9.5 Installation Conditions of Optical I/O Link 

1) As this adapter is not a closed type, install it in the same closed type cabinet as 
used for the NC control unit. 

2) Make sure to ground the case using the case fixing screw of the adapter. 
3) As the adapter is light, it is not necessary to fix it with screws. However, 

keep it from getting contact with other circuits lest it should be short-circuited. 
In addition, when fixing the adapter in a cabinet and the Iike, fix it with a 
L-type fitting using the case fixing screws (M3) of the adapter. 

JL-type fitting 

9.6 Optical Fiber Cable 

This CNC uses optical cables for connections between the control unit and the I/O unit. 
Unlike the conventional power cabIes, optical fiber cables need special care in 
Installation and handling. 
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9.6.1 External view of optical fiber cable 

Unit: mm 

Optial fiber code 

Reinforced cover 

Lock lever 
Reinforced optical fiber code dime ter: 8.4mm 
Tensile strength: Optical fiber code: 25kg 

Optical fiber code-connector: 2kg 
Reinforcing cover: 1SOkg 

Bending radious of optical fiber code with 
reinforcing cover: SOmm 

(1) Standard length of an optical fiber cable is 5, 10, and 15 meters. 

(21 An optical fiber cable cannot be cut and joined at machine manufacturers side. 

(3) If it needs to relay on cabling, use optical fiber adapter. Up to the relay points 
are allowed on a transmission line. 

9.6.2 Notice of optical fiber cable handling 

(1) Even though reitiorcing cover used on the optical fiber code has enough mechanical 
strength. be sure not to be damaged by heavy materials drop. 

(2) Detaching and attaching of optical connector should always be made by touching 
connector. Optical fiber code should not be touched when replacement. 

(3) Optical connector is automatically locked with upper side lock levels after being 
connected. It is impossible to pull out the connector without releasing the lock 
1 evers. 

(4) Optical connector can not be connected oppositely. Be sure the connector direction 
when connection is done. 

(5) Optical connector should-be processed as follows before laying of optical fiber 
cable. 

0 Fix a reinforcing cover to a wire with hook or tension member by a tape. 
At laying hook the wire or pull the tension member taking enough care that optical 
connector does not receive pulling strength. 



Optical connector Reinforcing cover 
Optical 
connector 

Reinforcing cover Wire with hook Tension member 

Tape Tape 

(6) Reinforcing cover is fixed to cable lamp so that optical fiber cable could not 
weigh directiy the connecting part of connector. 

(7) Notice that optical connector’s chip is clear. 
The attached protect cap must be always put on when optical connector is not used. 
Remove dirty with a clear tissue or absorbent cotton (cotton with ethyl alcohol is 
applicable). No other organic solvent than ethyl alcohol can not be used. 
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9.6.3 Optical fiber csbla clamping method 

When reinforcing cover is fixed at cable clamp with sponge, enough sag at optical fiber 
code as shown below is necessary so that connecting part of optical should not be 
weighed directly by optical fiber cable. 

Reinforcing cover 

/ 

Cable clamp with sponge 

Optical fiber connecting I 
adapter or optical data 
link module at NC side 

\ 

Optical 
connector 

k 

Reinforcing optical 

Optical fiber code 
(Bending radius should be more 
than 25 mm) 

fiber code 

Cable clamp with sponge CKN-I 3SP is recommended 
by Kitagawa Industried Co., 



9.6.4 Relay using an optical fiber adapter 

(1) External view of an optical fiber adapter 

IO.16 

I 

__-__----- ___-_ _ -__ ---I 
cu . 
CJ 

I 

L 3-z / ,;.s , .t 

.i*_--__.t_+ 51 

(2) Example of the use of an optical fiber adapter 

ODtical fiber cable 
Optic31 fiber adapter 

I . 

\_ 

Optic31 fiber cable 

Mounting board 

Note: Up to one relay points are permitted. 

9.6.5 Maximum transmission distance by optical fiber cable 

Maximum transmission distance by optical fiber cable is shown below: 
Maximum transmission distance varies depend on numbers of relay points by optical fiber 
adapter. 

Relay points Max. trans. distance (total) 
0 200m 
1 1OOm 
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II l MAINTENANCE 



1 . OVERVIEW 

1.1 System Configuration 

I/O Unit-A is connected to a CNC and cell controller through a high-speed serial 
interface, J/O Link. 

. .._. -. . . _ . . . _ . _ . . . . . . . . . . . . . . . _ . . Slave _....... _ . . .._.._._........ -..-.-..: . . 
. 

I/O Unit I/O Unit , I/O Unit I/O Unit 
. f I . \ 

Group 110 

I/O Unit I/O Unit I/O Unit I/O Unit 
. . , . 7 \ 1 

Group #1 

\ 

’ s $1 

, 

+ 
Croup #2 

. , 

Power Group #3 
1 Mate 

Series El Group 1t4 
o-c 

*l Operator’s panel 
connection unit 

1) The I/O link consists of a master and slaves. 

Master: Series O-C,. Series 15, Series 16, Series 18 and F-D Mate 
Slave: I/O Unit-A. Power Mate-A, B, C operator’s panel connection unit, and 

Series O-C 

2) One I/O Link can connect to up 16 groups of slaves. If the master is not a CNC, 
one slave group can contain up to 4 of I/‘0 Unit A (4 base units). If the master is 
a CNC (Series O-C, Series 15, Series 16 or Series 18L the number of units per 
slave group is limited to within 2. 
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1.2 I/O Unit-A Configuration 

An I/O unit-A consists of a base unit, interface module, and I/O modules. 

Base unit (ABU05A. ABUlOA, ABUOSB or ABUlOA) 

, 

/ 
Interface module 
(AIFOlA or AIFOlB) L I/O moduies L 
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1.3 Block Diagram 

Base 
unit 

L- 

ABUOSA 
ABUlOA 
ABUOSB 
ABUlOB 

Base 
unit 

c . 

ABU05A 
ABUIOA 
ABUOSB 
ABUlOB 

Interface module (AIFOlA) 
I 

1 7 

) IS1 b . RV p 
1 

To FANUC I/O 
SLIO - #DVk 

1 _ 

- L------t-- +24 VDC 

Input module 
7 

Is1 c 1 Input f 
1cs circuit 

L I 

Switches, 
controls, etc. 

Output module 
+ 

) LSI . ) Output ’ 
ocs circuit 

J 

> Solenoids, 
lamps, etc. 

Interface module (AIFOlB) 

Pjyq--~/ 

Input module 

-K/+-~~- 

Output module 

-$q-+~~-- 

Link 

To interface 
- t24 VDC module (AIFOlB) 

- Switches, controls, etc. 

w Solenoids, lamps, etc. 
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1 

1.4 List of Units 

Base u 
10 slo 

Base u 
5 slot 

Interf 

Interf 

DC 
input 
module 

AC inp 

DC 
output 
module 

Arrangement Unit drawing PCB drawing 

Name drawing No. No. No. 

it. Horizontal type ABUlOA A03B-0807-JO01 A03B-0807-CO01 AZOB-9001-0040 
s ” 

Vertical type ABUlOB A03B-0807-JO04 A03B-0807-CO04 AZOB-9001-0550 

it. I Horizontal type / ABUOSA 1 A03B-0807-5002 1 A03B-0807-COO2 / A20B-9001-0020 

Vertical type ABUOSB A03B-0807-JO03 A03B-0807-CO03 A20B-9001-0510 

ce module 1 AIFOlA 1 A03B-0807-5011 1 A03B-0807-CO11 1 A20B-8000-0410 

ce module AIFOlB A03B-0807-5012 A03B-0807-CO12 A20B-8000-0420 

Non- 32 points. AID32Al A03B-0807-JlOl A03B-0807-Cl01 A20B-9000-0970 
insula- 20ms 
t ions 

32 points. AID32Bl A03B-0807-J102 A03B-0807-Cl02 A20B-9000-0971 

2 ms 

; 
A03B-0807-Jlll A03B-0807-Cl11 A20B-9000-0972 

16 points. AIDl6C A03B-0807-5103 A03B-0807-Cl03 A20B-9000-0931 
NEC 

Insla- 
t ions 16 points. AID16D A03B-0807-Jl04 A03B-0807-Cl04 AZOB-9000-0901 

POS 

1 XZm;oints. 1 AID32El 1 A03B-0807~Jl05 A03B-0807-Cl05 A20B-9001-0010 / 1 

/ X!m;oints. / AID32E2 1 A03B-0807~JllO A03B-0807-Cl10 A20B-9001-0280 / 1 

I ~~ 

32 points. AID32Fl A03B-0807-J106 A03B-0807-Cl06 A20B-9001-0011 
2 ms 

32 points. AID32F2 A03B-0807-J109 A03B-0807-Cl09 A20B-9001-0281 
2 ms 

t module. 16 points AIA16G A03B-0807-J107 A03B-0807-Cl07 A20B-8000-0341 

Non 32 points. AOD32Al A03B-0807-5162 A03B-0807-Cl62 A20B-9001-0110 
insula- NEG 
t ions 

8 points. AODOSC A03B-0807-J151 A03B-0807-Cl51 A20B-9001-0210 
Insula- 1 NEG I I I I or -9000-0951 
t ions 

8 points 
POS ’ / AoD08D 1 

A03B-0807~J152 A03B-0807-Cl52 A20B-9001-0220 
/ or -9000-0911 

(to be continued) 
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Arrangement Unit drawing PCB drawing 
Name drawing No. No. No. 

16 points. AOD16C A03B-0807-J153 A03B-0807-Cl53 AZOB-9000-0941 
NEC 

16 points. AOD16D A03B-0807-J154 A03B-0807-Cl54 AZOB-9000-0921 
POS 

DC 32 points. AOD32C 1 A03B-0807-5155 A03B-0807-Cl55 AZOB-9001-0070 
output Insula- NEC 
module tions 

32 points. AOD32C2 A03B-0807-J172 A03B-0807-Cl72 AZOB-9001-0530 
NEC 

32 points. AOD32Dl A03B-0807-3156 A03B-0807-Cl56 AZOB-8000-0440 
POS 

32 points. AOD32D2 A03B-0807-5167 A03B-0807-Cl67 AZOB-8000-0510 
POS 

5 points. AOA05E A03B-0807-5157 A03B-0807-Cl57 AZOB-8000-0470 
2 A or -8000-0251 

AC output module 8 points. AOA08E A03B-0807~J158 A03B-0807-Cl58 AZOB-8000-0480 
1 A or -8000-0381 

12 points. AOAlZF A03B-0807-J159 A03B-0807-Cl59 AZOB-8000-0321 
0. 5A 

Relay’output 
module 

8 points. AOR08G A03B-0807-J160 A03B-0807-Cl60 AZOB-9001-0200 
4 A or -9000-0961 

16 points. AORlGC A03B-0807-5161 A03B-0807-Cl61 A20B-8000-0101 
2A 

16 points. AOR16H2 A03B-0807-5165 A03B-0807-Cl65 AZOB-8000-0500 
2 A 

Analog input module AAD04A A03B-0807~JO51 A03B-0807-X051 A20B-8000-0450 

Analog output module ADAOZA A03B-0807-JO52 A03B-0807-CO52 AZOB-8000-0460 

High speed counter module ACTOlA A03B-0807-JO53 A03B-0807-CO53 AZOB-8000-0540 
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2 l INDICATION 

The interface modules and the Ii0 modules with up to 
indicate their states. 

2. 1 Interface Module (AIFOlA) LEDs 

OPWR OLINK 

OBAl 

OBAO 

AIFOlA 

16 input/output points have LEDs to 

Marking Name Description 

PIR Power-on On : The interface module is supplied with power 
of 24 VDC. 

LINK Link On : The I/O Link is operating properIy. 
Normally. this LED lights several to ten- 
odd seconds after the master is turned on. 

* BAl 
BAO 

Base address These LEDs indicate which base unit the inter- 
face module is transferring data with. If a 
failure occurs (the LINK LED is turned on, then 
off), BAO or BAI, whichever is operating, is 
turned on. 

1 l 

BAl BAO Base number 

0 0 Base It0 
0 . . Off 

0 0 Base #l 
1 l : On 

0 0 Base #2 

0 0 Base #3 
A 
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Failures, their causes. and required actions 

1) PWR is off. 

@ Power (24 VDC) is not supplied or the suppiy voltage is abnormal. 

e Supply power of 24 VDC t 10%. 

8 The fuse in the interface module has blown. 

* Eliminate the cause that made the fuse to blow, then replace the fuse with a 
spare. (See Section 3.) The following may cause the fuse to blow: 

- A sum of power requirements for all input modules exceeds the rating. 
(Refer to I-4.2) 

- A voltage of +24 VDC, supplied from input module AID32Al. AID32Bl or AID32Hl to 
the outside, is short-circuited to the cabinet or the like. 

- The interface module or any of the I/O modules is defective. 

@ An I/O module is defective. 

e Remove the I/O modules sequentially to pinpoint the defective one. 
replace it with a spare. 

@ An interface module is defective. 

Replace it with a spare. 

Then, 

2) LINK has never been turned on since power is supplied. 

0 If PWR is off, go to item 1). 

@ The attempted power turn-on sequence was incorrect. 

e The slaves (I/O Unit-A, Power Mate, Series 0, etc. > must be supplied with 
power at the same time or before the master (CNC or F-D Mate) is supplied with 
power. (Refer to I-4.2) 
If an attempt is made to supply power to a slave on an interface module after 
the master isurned on, LINK on the interface module is not turned on provided 
that the interface module corresponds to that slave or to any slave ahead of 
that slave (one on the far side with respect to the master). 

@ I/O Link cables are broken or short-circuited. 

e With reference to Note below, check the cables, and take an appropriate action. 

@ Any device on the I/U Link is defective. 

r+\ With reference to Note below, find a defective device, and take an appropriate 
act ion. If an I/O unit seems to be defective, replace interface module AIFOlA 
with a spare. 

(Note) How to pinpoint a failure in the I/O Link in event of items @ to @. 

Check the LEDs on the master to find out which group contains slaves whose I/O 
Link is established with the master. (Refer to the maintenance manual for the 
master. > 
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I 

Slave #2 

L \. 

Slave #3 

I c . 

For examp I e, if the master is linked to slaves (slave St0 and stl) that belong 
t 0 separate groups, the timing of turning on slave #2 is bad, the cable is 
broken or short-circuited at point (a>, slave #2 is defective. 

If the master is not linked to. any slave. the master may be defective. 

3) LINK is turned on once. then off. 

@ One of the devices on the I/O Link is turned off. 

e3 Turn off all devices, then turn them on. 

@ The DI/DO assignment for the master is invalid. 

e3 When I/O unit bases 1 to 3 (units under control of interface module AIFOlB) 
are not connected, if DI/DO units are assigned to these bases. LINK is turned 

. on, but turned off immediately. 
Correct the DI/DO assignment. 

@ The I/O Link cable is broken or short-circuited. 

* Check the cable, and take an appropriate action. 

@ Any device on the I/O Link is defective. 

* With reference to the maintenance manual for the master, find a defective 
device, and take an appropriate action. If an I/O unit seems defective, 
replace the interface module (AlFOlA or AIFOlB) installed in the base unit 
indicated by BAl or BAO. 
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2.2 Interface Module (AIFOlB) LEDs 

0 PWR OLINK 

AIFOlB 

Marking Name Description 

PWR Power-on On : The interface module is supplied with power 
of 24 VDC. 

LINK Link On : The I/O Link is operating properly. 
Normally, this LED lights several to ten- 
odd seconds after the master is turned on. 

Failures, their causes, and required actions 

1) PWR is off. 

0 Power (24 VDC> is not supplied or the supply voltage is abnormal. 

~3 Supply power of 24 VDC tlO%. 

@ The fuse in the interface module has blown. 

+ Eliminate the cause that made the fuse to blow. then replace the fuse with a 
spare. (See Section 3.) The following may cause the fuse to blow: 

- A sum of power requirements for all input modules exceeds the rating. 
(Refer to I-4.2) 

- A voltage of +24 VDC, supplied from input module AID32Al. AID32Bl or 
AID32Hl to the outside. is short-circuited to the cabinet or the like. 

- The interface module or any of the I/O modules is defective. 

8 An I/O module is defective. 

4 Remove the I/O modules sequentially to pinpoint the defective one. Then. 
replace it with a spare. 

@ An interface module is defective. 

4 Replace it with a spare. 
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2) LANK has never been turned on since power is supplied. 

0 If PWR is off. go to item 1). 

a If LINK on the AIFOlA in the same group is off. go to Section 2. 1. 

@ The signal cable between l/O units in the same group is broken or short-circuited. 

e Check the cable. and take an appropriate action. 

@ An interface module is defective. 

(=? Replace it with a spare. 

3) LINK is turned on once, then turned off. 

0 See section 2.1. 

2.3 I/O Module LEDs (Module with 16 or Less l/O Points) 

A01234567 
F 

B01234567 

Marking 
I 

Name 
I 

Description 

A+7 I/O indication On: The corresponding input or output point 
BO-7 is operating. 

F 
i 
1 Fuse alarm I On l . The fuse in the output module has blown. 



3 . FUSES 

The aodules listed below have built-in fuses. If a fuse blows, remove the cause, then 
replace the fuse with a spare. 

Module Indication Rating Fuse specification 

Interface module AIFOlA PWR is off. 3.2A A60L-OOOl-0290#LM32 

Interface module AIFOlB PWR is off. 3. 2A A60L-OOOl-0290#LM32 

Output module with 8 DC points F is on. 5A A60L-OOOl-0260#5ROO 
AOD08C 

_ 

Output module with 8 DC points F is on. 5A A60L-OOOl-0260#5ROO 
AOD08D 

Output module with 5 AC points F is on. 3.15A A60L-0001-027683. 15 
AOAOSE 

Output aodule with 8 AC points F is on. 3.15A A60L-OOOl-0276#3.15 
AOA08E 

Output module with 12 AC 
points AOAIZF 

F is on. 3.15A A60L-OOOl-0276#3.15 

The fuses are on the PC boards in the modules. 
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4 . REMOVING PC BOARDS 

4.1 How To Remove Terminal Board-type l/O Module PC Boards 

(iJ Remove the terminal board. (Refer to I-4.5) 

@ Pull the LED cap in the direction of the arrow to remove it. 

LED cap 

@ While pressing connector 0 in the direction of the arrow, raise the tabs (two) 
on the module case with a flat-blade screwdriver. 

f- Flat-blade screwdriver 

Connect or @ 

Tab 

2 -12 



@ Put the tip of a flat-blade screwdriver into the gap between the module case and 
terminal board connector, as shown below. While pressing the screwdriver in the 
direction of arrow A, push connector@ in the direction of arrow B, and the PC 
board wili come out. 

Connecter (iJ-‘+ 
w- 

Module bottom 

2 -13 



4.2 How To Remove Interface and Connector-type l/O Module PC Boards 

@ While pulling the cover in the direction of the arrow, press points @ and @ (on 
each side) with a flat-blade screwdriver to remove the cover. 

, 

over 

@ Pull the LED cap in the direction of the arrow to remove it. 

0 

0 

@ While pressing connector 0 in the direction of the arrow, raise the tabs (two 
for a connector type I/O module and 4 for an interface module) with a flat- 
screwdriver, then push connector 0 in the direction of the arrow, and e PC board 
wi 11 come out. 

] .+ Flat-blade screwdriver 

:1 
Connector 0 
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·  No part of this manual may be
reproduced in any form.

·  All specifications and designs
are subject to change without
notice.
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