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INTRODUCTION

Thank you for choosing the Mitsubishi MELSEC-A Series of General Purpose Programmable
Controllers. Please read this manual carefully so that the equipment is used to its optimum.
A copy of this manual should be forwarded to the end User.

1B (NA) 66102-A



CONTENTS

1. GENERAL DESCRIPTION ........ P e 1-1
2. SPECIFICATIONS. .« ot ettt et e e e it et et e 2-1 ~2-2
2.1  General Specifications. . . . ..ot i e e i e 2-1
2.2 Performance Specifications. .. ... ..o i i i i e e 2-2
3. HANDLING. . ... o ittt it e ettt e e e 3-1~33
3.1 Handling InstruCtions . . ..o ot ittt it i ii e it i e e 3-1
3.2 NOMENCIAIUIE .« .t e ottt e sttt it ettt e it et 3-2
3.3 Wiring INstruCtions . o . v vv v vt ettt it it e e 3-3
3.4 Maintenance and 1NSPECTION . . .. v i ittt it e e e e 3-3
4. INTERRUPTION PROCESSINGPROCEDURE ...........civiiiiiviininaees 4-1 ~ 49
4.1 Operation Procedure. . .. ...ttt it e e e e 4-1
4.2 Loading Position and Number of Usable Units . . ............. . v, 4.2
4.3 Setting of Interrupt Processing Condition. ........ ... ... .. i 4-3
4.4 Writing Interrupt Programs . . .. .. oottt it it it it e 4.5

4.41 Specification of interrupt programs (10to 115). ....... . ..o vvii it 4.5

4.4.2 Writing the interrupt Program . ... ...ttt it i it aar s aans s 4-6
45 Timing of Interrupt Processing . .. ..o vvitienne ettt ei et 4-7

451 Normalinterruptdelay ... ...... .ottt i it 4.7

4.5.2 Minimum consecutive interval of the same interruption .. .............. .. ... 4-8

4,53 Interruptinputsignalpulsewidth. ....... ... ... o i i 4.8

4.5.4 Priority of interrupt processing. .. ..o vv ittt it e e 4.9
APPENDIX . o ottt e ettt ettt et e i e i e i s APP-1
1. EXTERNAL DIMENSION DIAGRAM . .. ... ... i it iian e APP-1

1B (NA) 66102-B



1. GENERAL DESCRIPTION MELSECA

1. GENERAL DESCRIPTION

This User’s Manual describes the specifications, handling, etc. of the
Al61 interruption unit (hereinafter referred to as “Al61"’) which is
used in combination with the MELSEC-A series CPU unit. A general
description of each chapter is as follows:

Chapter 2 Specifications

Describes the general and performance specifications of the Al61.
Chapter 3 Handling

Describes nomenclature, maintenance, and inspection of the Al61.
Chapter 4 Interruption Processing Procedure

Describes interruption execution, restrictions on the use of the Al61,
setting of interruption conditions, writing interruption programs,
timing of interruption processing, etc.

Appendix

Gives dimension of the Al61.

In relation to the use of Al61, the following manuals are available in
addition to this User’s Manual.

ATNCPU/AZ2NCPU/A3NCPU User’s Manual
A3HCPU User’'s Manual

ACPU Programming Manual”

A1, A2, A3CPU User’s Manual

A1, A2, A3CPU Programming Manual

Data Link System User’s Manual

In this manual, the A7PU, A6GPPE, A6PHPE, ABHGPE are generically referred
to as a peripheral.

POINT

For notes on system configuration, installation, maintenance
and inspection for the AI61, see the relevant CPU module
User’s Manual.

11
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2. SPECIBIGATIONS 'MELSEC-A

2. SPECIFICATIONS

2.1 General Spacifications

The general specifications of At61 are indicated in Table 2.1.

Item Specifications

Operating ambient o

temperature 0t055°C
Storage ambient

temperature —20t0 75°C
Opermrr:‘g.&r:ybient 10 to 90%RH, no condensation
s‘°{f§;f’gfg“"‘ 10 to 90%RH, no condensation

Fraquency |Accelerstion|Amplitude Sweep Count
. . Conforms
Vibration
resistance s 300911 10 to 55Hz ~ 0.075mm 10 times
55 to 150Hz 1G _ *(1 octave/minute)
Shock resistance Conforms to JIS C 0912 (10g x 3 times in 3 directions)
- By noise simulator of 1500Vpp noise voltage,

Noise dursbility 1us noise width and 25 to 60Hz noise frequency

Dielectric 500V AC for 1 minute across batch of
withstand voltage DC external terminals and ground

{nsulation 5MS or larger by 500V DC insulation resistance tester across

resistance batch of AC external terminals and ground

2?1%2:2239 To be free from corrosive gases. Dust should be minimal.

Cooling method Self-cooling

Table 2.1 General Specifications

One octave marked ® indicates a change from the initial frequency to double or
half frequency. For example, any of the changes from 10Hz to 20Hz, from 20Hz
to 40Hz, from 40Hz to 20Hz, and 20Hz to 10Hz are referred to as one octave.

2-1
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ZSPEC|F| CATIONS

2.2 Performance Specifications

MELSEC-A

Interruption unit (DC Input)

Type
Specification = Al61: Front view
Number of interruption mput 16 point§
pomts . T —
Number o;(l)l/r(‘)tsoccupymg 32 points Ag
Insulation system Photocoupler !
Rated input voltage 12V DC 24V DC i
Rated input current 6mA 14mA

Operating voltage range

102 t0 264V DC_

Max. simultaneous ON:points

100% (8 points/common) simultaneous ON

ON voltage/ON current

9V or higher/4.5mA or higher

OFF voltage/OFF voltage

6V or'lower

Input resistance

Approx. 2.4k

\ ) OFF > ON - 0.2ms or shorter
-Response time - -
ON =>OFF 0.2ms or shorter
Internal current consumption

 Common wiring system

16. pomts/common (common termmal -TB9, TB18)

Operation indicator -

ON display (LED) .

External connection system

20-point terminal block connector. (M3 x 6mm screws)

Applicable wire size

0.75 to 2mm? (applicable tightening torque: 7kg-cm)

Applicable solder-less terminal

1.26—3.1, 1.25—YS3A, 2—-S3, 2—YS3A

V1.26—-3, V1.25—YS3A, V2-S3, V2—-YS3A

Plrlr-F

T T T T

3
f

Irlr115|
o
il ol o O R

L 3
(g

4

0CI2ZV  6mA
DC2V 14ma

Weight 0.4kg
Terminal .
No. Signal No. EXTERNAL SW. INTERNAL CIRCUIT
TB1 X00 :
82 X01 r__gl— Photo coupler
TB3 X02 i
TB4 X03 g Internal
ctrcuit
TB5 X04 $
TB6 X05
pond .
TB7 X06 —O 0——§JP S
L —
TBS X07 com
TB9 Power supply common 9
TB10 X08
TB11 X09 L 575 10
TB12 X0A
TB13 XO0B
TB14 X0C
TB15 X0D
TB16 XOE T
TB17 XOF *—o O—Ea\-ﬂ
TB18 24V DC -+ 18
TB19 Not used — Pt
TB20 Not used 12/24v DC

Table 2.2 Type Al61 Interruption Unit Specifications

. 2:2 .
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3. HANDLING

3.1 Handling Instructions
(1) Do not subject the unit to impact or shock.
(2} Do not remove the printed circuit board from the case.
(3) When wiring, prevent wire offcuts from entering the unit.

(4) Tighten screws, such as unit mounting screws and terminal
screws, in the range specified below.

Screw Tichunira;( ;ma Range
1/0 unit terminal block terminal screw (M3 screw) 5t08
1/0 unit terminal block mounting screw (M4 screw) 8t 14
Unit mounting screw (optional) (M4 screw) 81to 12

(5) When loading the unit to the base, push the unit so that the catch
is securely locked to the base. When unloading the unit, push the
catch and then pul! toward you after the hook is completely
disengaged from the base.

For details, refer to the A1, A2, ASCPU User’s Manual.

3-1 -
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3. HANDLING

3.2 Nomenclature

{nterruption processing condition Unit fixing screw mounting hoIeT
setting switch (SW1) In addition to the unit fixing hook,
Setting for interruption execution on it fixi I the unit can be fixed to the base
input gsigna| rise or fall for first 8 Unit fixing hook unit with screws. This hole is used as
points (0 to 7) Hook for fixing the unit to the base. a fixing screw.mounting hole (mount-
ing hole for M4 screw).
WY LY \ —
1Ty
J_, l A L‘".‘.J
FALLNQRISE .
E ’ z Input display LEEU
2 A light emitting diode which displays
= g i : / the ON and OFF statuses of input.
= [s Lit when input turns on.
) |7 A
SWI §
£
Terminal block fixing screw
(M4 screw)
—_ Screw for mounting and fixing the
53 terminal block to the unit.
b
S~
- 2
- A Terminal block l
- = l#—"| Terminal block for connecting the
L ] power and |/0 signal cables.
oo
COMI
-5 o4
b
— 2
]
[n ol Terminal screw T
- g [M3x05x6
- =
-
535
=7 oz
i =k
e e S
= |o
:
C\ FAu.’ RISE Dc‘“rgm:'r
hm DC24V . 1ama |
Interruption processing condition Unit fixing screw mounting hole J
setting switch (SW2) In addition to the unit fixing hook,

the unit can be fixed to the base
unit with screws. This hole is used as
a fixing screw mounting hole {mount-
ing hole for M4 screw).

Setting for interruption execution on
input signal rise or fall for second 8
points (8 to F)
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3. HANDLING

3.3 Wiring Instructions

The response time of the Al61 to an interruption input signal is 0.2
ms or less. Therefore, any noise induced in the input signal wires
may cause misoperation. For this reason, special care should be
exercised to prevent noise from being induced. For example, wires
must be run as far away as possible from power lines, main circuit
lines, etc. or a twisted shield wire should be used. '

3.4 Maintenance and Ins:pectviOn |

The Al61 needs no special maintenance or checks. For general
‘infqrmation, refer to the A1, A2, ASCPU User’s Manual. i

1B (NA) 66102-A



4. INTERRUPTION PROCESSING PRQCEDURE

4. INTERRUPTION PROCESSING PROCEDURE

4.1 Operation Procedure

MELSEC-A

The Al61 unit temporarily stops the normal sequence program from
running when an interruption input signal, which requires high-speed
response, has occurred and executes an interruption program accord-

ing to the interruption factor.

Preparation of the Al61:

C To prepare the Al61, j

With SW1 and SW2, set the executing
condition of the interrupt input signal
to RISE (interrupt program run at the
rise of signal) or FALL (interrupt pro-
gram run at the fall of signal).

)

Load the Al61 onto the base unit,

A

Wire the unit,

Write the program with the PU or the
ABGPP and assign the interrupt programs
to their relevant interrupt signals.

1

Check wiring by monitoring with PU or
GPP,

A

Check sequence operation.

'

( Complete, )

4-1

---------- »Refer to Section 4.3.

-------- -+ Refer to Section 4.2.

-------- - Refer to Section 4.4.

==-==-- o Refer to Section 4.5.
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4. INTERRUPTION PROCESSING PROCEDURE

/MELSEC-A

4.2 Loading Position and Usable Number of Units '

This :section describes the: loadmg position and restrictions on the
: number of AI61s oF :

(1) The AI6‘I can:be loaded into any slot on the main base (A3i. B)
or extension base (A6i_B, A5l B).

(2) The Al61 cannot be used for a remote 1/0 statlon

(3) Only one A161 per CPU system (Therefore, the number of
interruption input points is a maximum of 16.)
If two or'more Al61: units are loaded, an error will occur. (In the
case of A3CPU, ““SP. UNIT LAY. ERR.” will be displayed at the
LED indicator on the front of the CPU.)

42
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_4. INFERRUPTION PROCESSING PROGEDURE / MELSEC-A

4.3 Setting of Interrupt Processing Condition

There are two types of interrupt start conditions; RISE (execution at
rise) and FALL (execution at fall}. This section describes the setting
of these conditions.

(1) For the setting of interrupt start condition, use the switches
(SW1 and SW2) provided on the printed circuit board.

{2) The interrupt start conditions can be individually set for each
input.

(3) When the slide switch is set to the RISE position, interruption is
executed at the rise of the input signal. When it is set to the
FALL position, interruption is executed at the fall of input
signal.

FALL RISE

ON

Interruption unit terminal
a numbers (0 to F)

P WN-=0O

(3]

Setting of interruption execution
/ at the rise of input signal
7

Slide switches Setting of interruption execution

at the fall of input signal

T, T

TMOO®P»oO®
A

FALL RISE

Interrupt condition setting switches

4-3
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" 4. INTERRUPTION PROCESSING PROCEDURE -:MELSE(,‘.A

(5) Only one of the interrupt start conditions, RISE or FALL, can
be set to each terminal. If it is necessary to perform interruption
- ‘at'both conditions, use the following procedure:

1) Perform wiring and setting:as shown in the figure below.

‘Interruption

erru " FALL RISE
input e . .

' 5 Setting of
0 O WO oXNg0

execution at fall
M2 | 1 <Settingof

execution at rise

BEEEL)

2 /s |2
2 | B34 |3

) Al61 terminal block e Interruption processing
condition setting

'2) Write the interrupt program in list mode.

10
N .
LD wwii |+ When the program shown on the left is displayed in
R ‘- ladder mode, 10 is not displayed on the screen. However,
R - 10 is processed properly.
CIRET.

. Intefrupt program

3) By'béfforming the above steps 1) and 2), the interrupt pro-
" gram is executed when the interrupt input signal turns off
- | toonor on to off.

1
i
S
i
]
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4. INFTERRUPTION PROCESSING PRGCEDURE

4.4 Writing Interrupt Programs

MELSEC-A

This section describes the requirements and cautions for writing an

interrupt program,

4.4.1 Specification of interrupt programs (10 to 115)

The Al61 interrupt unit is capable of executing 16 interrupt pro-
grams (10 to 115) aceording to interruption factors, O to F.
When an interrupt input signal enters terminal number O of Al61
with the slide switch set to the RISE position, execution jumps to
interrupt pointer 10 and the interrupt program is executed.
The numbers of interrupt pointers (I) corresponding to the terminal
numbers of the Al61 are as follows.

Unit terminal numbers

|

114

115

Interrupt pointers (programs)

45
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. INTERRUPTION PROCESSING PROCEDURE MELSEC-A

4.4.2 Writing the interrupt program

Write. the interrupt program after the [ FEND ] instruction, enter a
pointer 1i}{lat the head of the interrupt program, and enter the
IRET [instruction at the end of the interrupt program. An example
is given below: T I R N T e

0 B M L Indicates the course
| - ) Y| Interrupt of the program.
i Sequence program. - U 1. signal U A 3
S I S SR i|. (corresponding [
, ,.-___-__,_____-____r:*‘I_F_E_'i‘P_.' tol10) | sequence i
110 : —_ O : SUUL R L program 1 i
1 t [ ]
1 HE ceo | i (I
i | k i
E - : 110 FEND 2 i
H R B b Interrupt ;
t H ]
; TRETL program :
e g J END v
Interrupt program
..Circuit example of interruption program Program flow

POINT |

(1) The ACPU is set to interrupt disable (DI) status each time
the CPU is reset. Therefore, before executing an interrup-
tion, it is always required to set the ACPU to interrupt
enable status by executing thel_Lﬂinstruction as shown
in the above example.

(2) Even if the [El]instruction is executed after an interrup-
tion has occurred, the interrupt program will be run after
the[ El ] instruction is executed. Also, when the ACPU is
set to the RUN status and the [El] instruction is executed
after an interruption has occurred during STOP status,
that interrupt program will be run.

4-6
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4. INFERRUPTION PROCESSING PROCEDURE MELSEC-A

4.5 Timing of Interrupt Processing

When an interrupt signal is input, the relevant interrupt program is
executed, however, there is a delay until the interrupt program is
actually executed. There will also be a delay in the execution of the
program when an interruption occurs during the execution of an-
other interruption. Such delays will be described below.

4.5.1 Normal interruptdelay

Interrupt input (external switch)

! 0.2ms
Interrupt detection and :
pre-processing R
! 1
+ 1
Sequence program {
I ' 0.2ms
1 le»{ Processing time
Interrupt program after interruption

Time from when interruption input turns on to when interruption program is run

Time marked * changes as indicated below (max. value) if the CPU
is performing any of the following processings, because the interrupt
program is delayed:

Item General Data Monitaring
Normal IA3r!|yI?|ft el;‘:?n;: Processing Data Link Interrupt
Sequence Programs (Communication with| Interrupt Processing
Execution Ru:nin AJ71C24(S3), Processing | (Interrupt from
9 ADS1E(S3) peripheral)
Tms +
0.65ms
Value corresponding (Devices of
marked* 0.2ms i;::;’;,:;t 1.5ms 12ms 128 bytes
run time monitored)

If two or more of the above processings are performed simultane-
ously, time marked * is the sum of the corresponding values.

Example:
1) Interrupt from Al61 during general data processing
Value * = 0.2 + 1.6ms

2) Data link interrupt and interrupt from AI61 during general data
processing

Value* =0.2+ 1.5+ 12ms
3) Interrupt from Al61 during 131 interrupt program run

Value * =0.2 + 1 + 131 program run time, ms

4.7
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__4. INTERRUPTION PROCESSING PROCEDURE

[POINT |

t|on of any mstructlon

An interrupt s|gnal W|II cause mterruptnon during the execu-

45.2 Minimum consecutive interval of the same interruption

If the same interrupt is executed consecutively, set the ‘interval -
between input signals to more than the time for the interrupt signal
to be processed and the interrupt program to be executed. If the
time is less than this, the interrupt is executed after the completion
of program run because the unit stores the interrupt input signal. In

. this case, however, even if the interruption input signal is provided
several times, only one interruption is executed.

Ved t;: Time from when inter-

rupt input turns on to

Interrupt program ‘ , / .

when interrupt program

. Interrupt input

L
(external switch) ) I\

4 53 Interrupt mput slgnal pul$e wudth

T is run,

fe>le >
1 b
t,: Execution time of in-
terrupt program

-This interruption input signal is ignored.

: ;'The response time of the A|61 is 0.2 ms from when a signal turns on
to when it turns off. Therefore, set the pulse width of interruption

input signal to 0.2 ms or more.

If the pulse width is less than 0.2 ms,

times not be accepted.

the interruption may some-

- Interrupt input (external switch):::

l«— 0.2 ms or more required

[

Interrupt detection and pre-processing

Interrupt program

1B (NA) 66102-A



ERRUPTION PROCESSING PROCEDURE MELSECA

4.5.4 Priority of interrupt processing

Interrupt processing priority is highest for the lowest interrupt input
number, i.e. priority is highest for input O and lowest for input F.
The following gives an example of priority of operation.

Interrupt 14

Interrupt detection

{nterrupt program

Interrupt 12

| —

Interrupt detection

{nterrupt program

Interrupt 15 %

Interrupt detection

Interrupt program / /

P
Y VEUEPEV [N WSS IO

Interrupt 13

Interrupt detection

—
\\
=
P~

Interrupt program

—H
—
\
]

Interrupt 11

interrupt detection

Interrupt program \
Sequence program{ \..x j__

in the above example, actual execution is in order of 14, 12, 13, I1,
and (5.

Even if interrupt factors |5 and I3 are supplied during the interrupt
processing of 12, the interrupt program with the lower interrupt
number (pointer) I3 has a higher priority than 15 and is executed
after the processing of 12.

Since the interrupt factor, |1, has been generated during the run of
interrupt program, |13, the interrupt program, 11, is run earlier than
I5 after the processing of I3 and 15 is executed last.

[POINT ]

Other interrupt programs corrasponding to interrupt factors
are also available and there are other interrupt pointers 116 to
123 and 129 to 131. The priority of interruption including
these is as indicated below.

1160123 - 10to 115 ~ 131t0 129

< Higher priority

49
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" _APPENDIX

APPENDIX

1. EXTERNAL DIMENSION DIAGRAM

08)

4.2 (0.17) M3 (0.12) x 0.5 (0.02) x 6 (0.24) =
/ (Terminal screw)

24(0

ML “ I ]

T
1 ]
Y
A el Los
FALL RISE
) e

N |
NRAELL —

MOOWP OSBRI I - O

8.5 (0.33)

=3
l

Printed circuit board

ol ol i &

| G D I N G O

I
T\.
L L

250 (9.84)

FrFPFEPFFS

LLELEL]

L

==
T T T 11

J
i

i

F
-
C\ ] oci2v| 6mA |
- DC24V) 14ma !

6 (0.24)

42 106 {4.17) -—— 15 {0.60)

(0.17) 121 (4.76) _ 37.5 (1.47)

AJ 7.2 (0.28)
.

e

12
(0.47)
-

j_

Unit: mm (inch)

APP-1
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IMPORTANT

The components on the printed circuit boards will be damaged by static electricity, so
avoid handling them directly. If it is necessary to handle them take the following
precautions.

(1) Ground human body and work bench.

(2) Do not touch the conductive areas of the printed circuit board and its electrical parts
with any non-grounded tools etc.

Under no circumstances will Mitsubishi Electric be liable or responsible for any consequential damage that may
arise as a result of the installation or use of this equipment.

All examples and diagrams shown in this manual are intended only as an aid to understanding the text, not to
guarantee operation. Mitsubishi Electric will accept no responsibility for actual use of the product based on these
illustrative examples.

Owing to the very great variety in possible applications of this equipment, you must satisfy yourself as to its
suitability for your specific application.

/
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