mm inch

VOZ = WAES

UL File No.: E57521
CSA File No.: LR26550

¢ Input and output modules for interfacing between
CPU and external input devices or loads
IAC: AC input (yellow)
OAC: AC output (black)
IDC: DC input (white)
ODC: DC output (red)
e Excellent transient noise immunity
¢ Breakdown voltage: 4,000 V between input and output
® Zero-cross switching for reducing EMI
o LED operation indication types available

EXAMPLE OF 1/0 SYSTEM CONSTRUCTION

PC board
re T - 1
5vDC | l120 v AC -
AC OQutput )
module <) ,-
| Ia
5V DC I120 V AC
| AC Input 1
I module ]
|
5vDC 24V DC
DC Output
. ! module l 5 DC
Micro-computor | [ solenoid
or logic circuit 5VvDC 124V DC
DC Input 1
| module !
5V DC | |120 Vv AC Limit switch
AC Input
| module N
5V DC | | 24 v DC
| DC Input '
| module |
| | Temperature ML
controller

Recently, the microcomputer shown in
the left has come into use, with a rapid
increase in the use of feedback control
for process controllers. As an input/out-
put interface relay, it represents a fast
responding interface with long life, noise-
less, PC board mounting facility, making
circuit design and manufacture simple,
and providing aimplification of main-
tenance with space saving. Our com-
pany's I/0O relays have been grouped for
use with either AC or DC devices as AC
output type, AC input type, DC output
type, and DC input. In addition, the 1/0
use relay is modulized identically, re-
sponding to the various load types for
PC board mounting. Because combina-
tions can be freely used, circuit design
has been greatly facilitated. Accordingly,
the above diagram of interface PC board
mounting is a practical construction
which can be used.

TYPICAL APPLICATIONS

1. Optimum for minicomputer and micro-
computer use, and for feed back
control process control systems.

Robot, NC machine, Automatic
Assembling machine.

2. Programmabile controliers controls for
motors, solenoids and solenoid valves.

ORDERING INFORMATION

AC

4/15

I

l

|

]

l

Logic supply or
input or Output AC or DC cor?trol vgﬁgg e Input or Output Voltage Operation indication
. . Input Output .
AC: AC input or :
_ P 3/15:310 15V DG | Ni| 8010 140 VAC | 7510 125 VAG | WI- No operaton
I: Input module AC output : indication
O: Output module | DG: DC input 4/15:4t0 15V DC 3t032VDC 31060V DC L0 i

' : PUtor | 10/32:10t032 VDC | A | 160 t0 280 V AC | 75 to 250 V AC - operaton

DC output 10 to 200 V DC indication
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TYPES

Input modules

Output modules

Type Logic supply Input Part No. : Type Logic supply | Output Part No. :
voltage voltage No LED With LED voltage voltage No LED With LED
41015V DC 80 to 140 V AC| IAC4/15 IAC4/15-L 31015 V DC or|75 to 125 V AC| OAC3/15 OAC4/15-L
160 t0 280 V AC| IAC4/15-A | IAC4/15-AL 41015V DC [7510250V AC| OAC3/15-A | OAC4/15-AL
AC 80 to 140 V AC| IAC10/32 IAC10/32-L AC 75 to 125 V AC| OAC10/32 OAC10/32-L
101032V DC 160 to 280 V AC| IAC10/32-A | IAC10/32-AL 101032V DC 75 to 250 V AC) OAC10/32-A | OAC10/32-AL
DC 41015V DC 31032 V DC| IDC4/15 IDC4/15-L 3to 15V DCor, 3to60VDCH ODC3/15 0ODC4/15-L
101032 VDC 3032V DC| IDC10/32 IDC10/32-L oC 41015V DC |1010200VDC|H ODC3/15-A | ODC4/15-AL
101032 V DC 3 to 60 V DC| ODC10/32 ODC10/32-L
10 to 200 V DC| ODC10/32-A | ODC10/32-AL
SPECIFICATIONS
Rating (at 20°C 68°F, Voltage ripple of logic side: less than 1%)
1. Input module
,:‘,\1?-, 4I/‘1\§-L 1?/22 1(:2’,2-L 4%;/:‘ 4/:2FAL 10|/‘:‘ag-A 10/l3A'§AL IDc4/1s IDC4/N15L 1DC10732 IDc10/32-L
Input voltage 80 to 140 V AC 160 10 280 V AC 31082 VDC
Input | input current, Max 5 mA (100 V) 5 mA (200 V) 20 mA (32 V)
side | Operate voltage, Max 80V 160 V 3V
Release voltage, Min 0V 20V o8V
Logic supply voltage 41015V | 10w32v 4015V | 1waV 41015V [ 10032V
Logic supply current, Max. 15 mA 15 mA
Logic | Breakdown voltage 30V 30V
side Output current, Max. 25 mA 25 mA
Max OFF-state leakage current 100 pA 100 A
Max ON-state voltage drop 04V 04V
2. Output module
OAC | OAC [ OAC | OAC | OAC | OAC | OAC | OAC | 0oDC | obCc | obc | obc | obc | ooc | obc | obc
315 | ans-L | 10/32 [10/32-L| 3/15-A |4/15-AL|10/32-A[10/32-AL| 3/15 | 4/15-L | 10/32 |10/32-L| 3/15-A |4/15-AL|10/32-A|10/32-AL
| Logic voltage range 3t015V|4t015V| 101032V [3to15V|4t015V] 101032V  [31015V|[41015V] 101032V [B1o15V|4t015V] 101032V
's'l‘;i"’ input impedance (Approx ) 16kQ]17k0| 6k2 | 5k0 |16k [17k0 | 6kQ | 5kQ |16k |17kQ | 6kD | sk [1eka |17k 6kQ | 5k
Drop-out voltage, Min. o8V osv
Max load current 2A (Ambient temperature Max 30°C) 2A (Ambient temp Max 40°C) 1A (Ambient temp Max 40°C)
Output voltage 7510125V AC I 7510 250 V AC 3060V DC 10 to 200 V DC
Output | Non-repetitive surge current 30 A {in one cycle at 60 Hz) 5 A (for 1 sec.)
side Max OFF-state leakage current 5mA (100 V) | 5 mA (200 V) 1 mA (60 V) 1 mA (200 V)
Max ON-state voitage drop 16V 16V 23V
Min load current 50 mA 5mA
Characteristics (at 20°C 68 F, Voltage ripple of logic side: less than 1%)
Input modules Output modules
IAC IDC OAC oDC
Operate time, max. 20 msec. 5 msec. {1/2 cycle of voltage sine wave) +1 msec. 0.5 msec.
Release time, max. 20 msec. 5 msec. {(1/2 cycle of voltage sine wave) +1 msec. 2 msec.
Insulation resistance 10° Q between input and output (at 500 V DC)
Breakdown voltage 4,000 Vrms between input and output
Vibration | Functional 12G, 10 to 55 Hz at double amplitude of 2 mm (10 minutes for X, Y, Z axis)
resistance| Destructive 12G, 10 to 55 Hz at double amplitude of 2 mm (1 hour for X, Y, Z axis)
Shock Functional 100G (4 times each for X, Y, Z axis)
resistance; Destructive 100G (5 times each for X, Y, Z axis)
Ambient temperature —-30°C t0+80°C  22°Flo+176°F -30°C to+80°C 22F to+178°F
Storage temperature —30°C to+100°C —22°F to+ 212°F —30°C to+100°C -22°Fi0~212 F
Operational method - Zero-cross (Turn-ON and Turn — OFF) l —
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DIMENSIONS N o nch
Input modules (IAC, 1DC) “"639*~I'” PC board pattern (Copper-side view)
} o T 1%
\ 354 T I Copper foil
%& 43 1 2 i
x"q"q,% ——1693—= .
""&{ " 1016 127 51.2DIA,
v 3 174 20 400 500 5- 047D1A
/‘% 685 787 i
Ly ‘ 4 | i ‘ | .
157 ;
0.50 5.08
o K IAC IDC
Yo 22 jrot ® Input: AC_| Input: DC +
500
$08DIA, 508 L @ Input: AC Input: DC —
) | @ Vee Vee
L : — @ Logic output | Logic output
o ® Grounding Grounding
Body color Yellow White
500 @ O y
Output modules (OAC, ODC) e
42 T4 PC board pattern (Copper-side view)
0 1 7.3 -
3?94 3 1 0 Copper foit
13 1 2 ;
1893
] _tﬁ!_‘_—_ 1016 12.7 4-1201A,
17'4 20 400 500 4 047DIA
685 &7 ‘
s T ‘ .
157,_4 o ;M
020 = OAC onc
5.08
vosom. 2Ll 108 ® Output: AC | Output: DC +
4 031DIA @ Output: AC | Output: DC —
\ | | ® input: DC + | Input: DC +
‘ &7 @ Input: DC — | Input: DC —
185
Body color Black Red
@ Q0 0 y
input voitage and current (OAC, ODC) 2-1. Surge current and time (OAC) 2-2. Surge current and time (IDC)
10 QAC3/15, QAC3/15-A—
|_0DC3/15, ODC3/15A 2
< // OAC4/15-L, OAC4/15-AL
E ODC4/15-L, ODC4/15-AL ] < < 20
g /[T oACio3ZL, OACTor3zAL £ 30 2 18
£ 0DC10/32-L, ODC10/32-AL g 2
g /A 3 TN 3 16
F V4 & N & 14
c p=1
T 5 / - @ 20 € 42
/ N oL
/ // S~ 8 T
4 Sy T
/4 OAG10/32, OAC10/32-A 10 = 6 =
7 / o 0DC10/32, ODC10/32-A . I
2
1] 0 0
10 20 ) 5 10 50 100 56 100 500 1,000
Input voltage, V No of cycles at 60 Hz Time, msec.

3-1. Load current vs ambient temperature (OAC

)

3-2. Load current vs ambient temperature (ODC)

N
(=]

-
o

Load current, A

D

oL
3070 20 40 60 80
— = Ambient temperature, °C

Pow-wﬁmmcmrmmmoos
095527k 0002771 4bb I

2 Atype

20

s N

Load current, A

1 A type

05

0L
-30 0 20 40 60 80

———— Ambient temperature, °C




BLOCK DIAGRAM

IAC without LED

IAC with LED

IDC without LED

IDC with LED

Wiring method (8 input/output example)

Logic power —— Module input/output——,

Wiring can be used commonly for Input 'p; ([elelelefe]e[eele]e]e]e]o] H
modules and output modules. Therefore, % LD L) LD
wiring becomes simple. P
Terminal Number of I/O modules.
@ @ O @ & O

CAUTIONS REGARDING USE -
1. Regarding the output side of the load. Prescribed load values
1) AC output module Type Prescribed valve

. . Load
When there is a high level of noise and obG - ‘:] Load OAC module Min. 50 mA
surge impressed on the load side, there module = "power ODC module Min_ 5 mA
is the possibility of erroneous operation T source -

and damage. In such a case, a varister
should be inserted in the circuit.

0} Load
Load
gﬁgule Varistor ™) power
source
@

2) DC output module

When there are inductive loads such as
solenoids, motors, electromagnetic
valves, etc., to prevent counter EMF, a
diode shouid be connected at both ends

B 0955276 0002772 372 WA

3) When the load is less than the pres-
cribed value

There is the possibility of erroneous
operation, and a dummy resistor should

be connected across the load.
R, (dummy resistor)

Load

OAC Load power
module source

2. Other points

1) When a heat generator component or
another output module is mounted adja-
cently, because of the possibility of an
ambient temperature rise, the output
module positioning as well as air circula-
tion should be given ample considera-
tion.

2) Terminal soldering should be done at
260°C 500°F within 5 seconds.
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AQV220

NOTES

1. Short across terminals

Do not short circuit between terminals
when relay is energized, since there is
possibility of breaking of the internal IC.
2. Surge voltages at the input

If reverse surge voltages are present at
the input terminals, connected a diode in
reverse parallel across the input termi-
nals and keep the reverse voltages be-
low the reverse breakdown voltage.

@]
1 6:
i ;l 2 5
o2 L 45

3. Ripple in the input power supply
If ripple is present in the input power
supply, observe the followings:

1) For LED operate current at Emin,
maintain as follows:

AQV220 types: Min. 5 mA

2) Keep the LED operate current at
50 mA or less at Emax.

Emin Emax

4. Output spike voitages

1) If an inductive load generates spike
voltages which exceed the absolute
maximum rating, the spike voltages must
be limited.

Typical circuits are shown below.

o—0
® ,
O
3
o
Add a clamp diode
1 & to the load
7 ].
o— 21 | 56
Load
3 4 Y
—_ T

Add a CR snubber
circuit to the load

2) Even if spike voltages generated at
the load are limited with a clamp diode
by inductance if the circuit wires are

long, spike voltages will be occured. Keep

wires as short as possible to minimize
inductance.

5. The following shows the packag-
ing format

(1) Tube

Devices are packaged in a tube so pin
No. 1 is on the stopper B side.
Observe correct orientation when
mounting them on PC boards.

(1) IR (Infrared reflow) soldering method

Ts

T2

T

t 1,

T,=1565°C to 165°C 311°F to 329°F
T,=180°C to 200°C 356°F to 392°F
T,=245°C 473°F or less

=120 sec. or less
t,=30 sec or less

(2) Vapor phase soldering method

%%L —
Stopper B StopperA
(2) Tape and reel mm inch

Tape dimensions

Tractor
feed holes
+Q1
05 155 dia 101:0.

0
004 a1 75+0 1
'H’OOZ 059 Mda 4()0+ 9+ 004

M&Hﬁ ﬁ-
Device /™ M 295L 004
mounted 3; 4 al) & 160+03

Drrection of picking

. on tape_X&_'o]
| 12 0201 _4“ N9zt 5y
4721004 20801 5621 004
012 0764 004 157300

063+ 004 dia

16201 dia

@ When picked from 1/2/3-pin side:
Part No. AQV220AX
@ When picked from 4/5/6-pin side:
Part No. AQV220AZ

Dimensions of paper tape reel

2104108
827+ 031
80+1 dia
3154 038
dra
BN
Al j80+1dia
3 1501 039
1| di
300+2dia
118114079
dia
5121 020 dia
175+15 20+0.2
688+ 059 079+ 008

6. Soldering

1) When soldering PC board terminals,
keep soldering time to within 10 sec. at
260°C 500°F.

2) When soldering surface-mount termi-
nals, the following conditions are recom-
mended.

T.

T

-—n—-l-——tz—-j

T,=180°C to 200°C 356 F {o 392'F
T,=215°C 419°F or less

t, =40 sec
;=90 sec. or less

(3) Double wave soldering method

T.

T,

f————f fopef b e

T,=155°C to 165°C 311 F 10 329-F
T,=260°C 500°F or less

t,=60 sec. or less
t,+1,=5 sec or less

(4) Soldering iron method
Tip temperature: 280°C to 300°C

536°F to 572°F
Wattage: 30 to 60 W
Soldering time: within 5 sec.
(5) Others
Check mounting conditions before using
other soldering methods (hot-air, hot
plate, pulse heater, etc.).
¢ The temperature profile indicates the
temperature of the soldered terminal on
the surface of the PC board. The
ambient temperature may increase ex-
cessively. Check the temperature under
mounting conditions.
® The conditions for the Infrared reflow
soldering apply when preheating using
the VPS method.
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