NAIS/SDS

SEMICONDUCTOR
RELAY

Matsushita Automation Controls 1FromA
(AQV25) Type
849
FEATURES

1. Controls low-level input signals
PhotoMOS relays feature extremely low
closed-circuit offset voltage to enable
control of low-level analog signals with-
out distortion.

2. Highly sensitive and low on-resist-
ance

3. Controis various types of loads
such as relays, motors, lamps and
solenoids.

4. Optical coupling for extremely high
isolation

Unlike mechanical relays, the PhotoMOS
relay combines LED and optoelectronic
device to transfer signals using light for
extremely high isolation.

AQV 254

5. Low-level off state leakage current
6. Eliminates the need for a power
supply to drive the power MOSFET
A power supply used to drive the power
MOSFET is unnecessary because of the
built-in optoelectronic device. This results
in easy circuit design and small PC
board area.
7. Low thermal electromotive force
(Approx. 1 uV)
8. UL FILE: E43149

CSA FILE: LR26550

TYPICAL APPLICATIONS

o High-speed inspection machines
o Telephone equipment
e Data communication equipment

TYPES
Output rating Part No. Standard packing
Load voltage Load current Through hole terminal Surface-mount terminal Tube Case
40V 500 mA AQV251 AQV251A
60V 400 mA AQV252 AQV252A
AC/DC type 250 V 200 mA AQV253 AQV253A 50 pes. 500 pcs.
400 V 150 mA AQV254 AQV254A
1,000 V 30 mA AQV259 AQV259A
RATING
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
ltem Symbol | YPeol | AQv2si(A) | AQv2s2(A) | AQvesa(a) | AQvzs4(a) | AQV259(A) Remarks
LED forward current IF 50 mA 50 mA 50 mA 50 mA 50 mA
opot LED reverse voltage Va 3V 3V 3V 3v av
Peak forward current Irp 1A 1A 1A 1A 1A |t=100 Hz, Duty factor =0.1%
Power dissipation Pin 75 mW 75 mwW 75 mW 75 mW 75 mW
Load voitage (peak AC) | v 4V 60V 250 V 400 V 1,000 V
Continuous load | A 05A 04A  02A 0.15A 003A | ) ;ection: Peak AC, DC
Output | current L B 07A 06 A 03A 0.18A 004A | o nmection: DC
c 10A 0.8A 0.4A 0.25 A 0.05 A '
Peak load current Ipeak 1.8A 15A 06A 05A 009 A | {)conhecton: 100 msec. (1 shot
Power dissipation Pout 360 mwW 360 mw 360 mwW 360 mW 360 mW
Total power dissipation Pr 410 mW
1/0 isolation voltage Viso 1,500 V AC
Temperature Operating Topr —20°C to 80°C —4°F 10 176°F INon-condensing at iow temperatures
limits Storage Tsig —40°C to 100°C —40°F 10 212°F




2. Electrical characteristics (Ambient temperature: 25°C 77°F)

ttem Symbol | PR | AQV251(A) | AQV252(A) AQV253(A) | AQV254(A) | AQV259(A) Condition
Minimum
LED o Typical Iron - 0.9 mA 0.9 mA 0.9 mA 0.9 mA 0.9 mA I, = Max.
curent Maximum 3 mA 3 mA 3 mA 3 mA 3 mA
LED tum off Minimum 0.4 mA 0.4 mA 0.4 mA 04 mA 0.4 mA
Input cament Typical IFoff - 0.8 mA 0.8 mA 0.8 mA 0.8 mA 0.8 mA iL = Max.
Maximum
Minimum
LED dropout Typical VF - 114V 114V 114V 114V 1.14V IF=5mA
voltage Maximum 1.5 V 1.5 V 15 V 15 V 15 V
Minimum Ig = 5mMA
Typical Ron A 060Q 0.74 Q 550 124 Q 85 Q IL = Max.
Maximum 1 Q 14 Q g8 0 16 QO 200 O Within 1 sec. on time
on Minimum Ir = 5mA
resi Typical Ron B 030 0370 27Q 620 600 IL = Max.
0 t stance Maximum 050 07 Q 4 0 8 0 100 Q Within 1 sec. on time
Minimum : Ir = 5mA
Typical Ron C 0.15Q 0.18 Q 1.4 Q 310 300 I, = Max.
Maximum 0.25 Q 0350 2 0 4 0 50 Q Within 1 sec. on time
Off state Minimum IF =0
leakage Typical - - VL = Max.
current Maximum 1 MA 1 pA 1 HA 1 MA 10 pA
Tum | Minimum e = 5 mA
on Typical Ton — 1.7 msec. 1.4 msec. | 0.8 msec. 0.8 msec. 0.6 msec. IF B Max
Switching| time* | Maximum 3 msec. | 3 msec. | 2 msec. | 2 msec. | 1 msec. L= Ve
speed Tum | Minimum e = 5mA
off Typical Toff - 0.07 msec. | 0.07 msec. | 0.06 msec. | 0.05 msec. | 0.04 msec. IF ~ Max
Transfer time* | Maximum 0.2 msec. | 02 msec. | 0.2 msec. | 0.2 msec. | 0.2 msec. L= N
characteristics © Minimum
vo Typical Ciso — 1.3 pF 1.3 pF 13 pF 1.3 pF 1.3 pF :/= ! ':Hz
v Maximum 3 pF 3 pF 3 pF 3 pF 3 pF 8=
Initial Minimum 1,000 MQ 1,000 MQ 1,000 MQ 1,000 MQ 1,000 MQ
. 1/0 isoltion Typical Riso — ’ 500 V DC
resistance Maximum
*Turn on/Tum off time For type of connection, see p. 3.
Input
Output —————
Ton
DIMENSIONS mm inch
Through-hole terminal type Max. 10° Surface mount terminal type
‘ 6.4+0.05 7.62+0.05 Q 6.4+0.05|
252002 300 .002 ¥ 2523 .002
O Max. 10 - L O
— 1
——a.s:o.os——-l e 039
.346-.002 134
38102l Terminal thickness: Terminal thickness:
154008 l l [ | 0.25 mm .010 inch 0.25 mm .010 inch
RS (R 1N
047 || _!llllo.e7
01811 0.47 019
125} > .1? 1125
0497 T 125 1 049 General tolerance: General tolerance:
258 Toa8” 35 +0.1 .004 +0.1.004
PC board pattern (Bottom view) Mounting pad (Top view)
EB'—.%E.&
B’_ 100
= £, ..
528 =
A
254 l—83
100 Tolerance: £0.1 .004 327 Tolerance +0.1 .004




SCHEMATIC AND WIRING DIAGRAMS

AQV25 types

o0 2

Note: Terminal 3 cannot be used, since
it is in the internal circuit of the relay.
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**Can be also connected as 2 Form A type. (However, the sum of the continuous load current should not exceed the absolute maximum rating.)

DATA

1.-(1) Load current vs. ambient temperature
characteristics

Allowable ambient temperature: —20°C to +80°C
—4°F to +176°F; Type of connection: A

1.-(2) Load current vs. ambient temperature
characteristics

Sample: AQV259; Allowable ambient temperature:
—20°C to +80°C —4°F to +176'F;

Type of connection: A

2.-(1) On resistance vs. ambient temperature
characteristics

Sample: AQV251, AQV252; Measured portion: be-
tween terminals 4 and 6; LED current: 5 mA: Load
voltage: Max. (DC); Continuous ioad current. Max. (DC)
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2.-(2) On resistance vs. ambient temperature
characteristics

Sample: AQV253, AQV254; Measured portion: be-
tween terminals 4 and 6; LED current: 5 mA; Load
voltage: Max. (DC): Continuous load current: Max. (DC)

2.-(3) On resistance vs. ambient temperature
characteristics

Sample: AQV259; Measured portion: between termi-
nals 4 and 6; LED current: 5 mA: Load voitage:
1,000 V (DC); Continuous load current: 30 mA (DC)

3. Turn on time vs. ambient temperature
characteristics

LED current: 5 mA: Load voltage: Max. (DC);
Continuous load current: Max. (DC)
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4, Turn off time vs. ambient temperature
characteristics

LED current: 5 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

5. LED operate current vs. ambient
temperature characteristics

Sample: AQV251, AQV252, AQV253, AQV254,
AQV259; Load voltage: Max. (DC); Continuous load
current: Max. (DC)

6. LED turn off current vs. ambient temperature
characteristics

Sample: AQV251, AQV252, AQV253, AQV254,
AQV259; Load voltage Max. (DC); Continuous load
current: Max. (DC)
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7. LED dropout voltage vs. ambient tempera-

ture characteristics
LED current: 5 to 50 mA

8.-(1) Voitage vs. current characteristics of out-

put at MOS portion
Measured portion: between terminals 4 and 6;
Ambient temperature: 25°C 77°F

8.-(2) Voltage vs. current characteristics of out-

put at MOS portion

Sample: AQV259

Measured portion: between terminals 4 and 6;
Ambient temperature: 25°C 77°F
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9. Off state leakage current
Sample: AQV259; Measured portion: between termi-
nals 4 and 6; Ambient temperature: 25°C 77°F

10. LED forward current vs. turn on time
characteristics

Measured portion: between terminals 4 and 6; Load
voltage: Max. (DC); Continuous load current: Max.
(DC), Ambient temperature: 25°C 77°F

11. LED forward current vs. turn off time
characteristics

Measured portion: between terminals 4 and 6; Load
voltage: Max. (DC); Continuous load current: Max.
(DC); Ambient temperature: 25°C 77°F
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12.-(1) Applied voltage vs. output capacitance
characteristics

Measured portion: between terminals 4 and 6, Fre-
quency: 1 MHz; Ambient temperature: 25°C 77°F

12.-(2) Applied voltage vs. output capacitance
characteristics
Sample: AQV259; Measured portion: between termi-
nals 4 and 6; Frequency: 1 MHz; Ambient tempera-
ture: 25°C 77°F

13.-(1) On resistance distribution

Sample: AQV252; Measured portion: between termi-
nals 4 and 6; Continuous load current: 0.4 A (DC);
Quantity, n = 50; Ambient temperature: 25°C 77°F
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13.-(2) On resistance distribution
Sample: AQV259; Measured portion: between termi-
nals 4 and 6; Continuous load current: 30 mA (DC);
Quantity, n = 50; Ambient temperature: 25°C 77°F

14.-(1) Turn on time distribution

Sample: AQV252; Load voltage: 60 V (DC); Continu-
ous load current: 0.4 A (DC): Quantity, n = 50;
Ambient temperature: 25°C 77°F

14.-(2) Turn on time distribution

Sample: AQV259; Load voltage: 1,000 V (DC); Con-
tinuous load current: 30 mA (DC): Quantity, n = 50;
Ambient temperature: 25°C 77°F
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15.-(1) Turn off time distribution

Sampile: AQV252; Load voltage: 60 V (DC); Continu-
ous load current: 0.4 A (DC); Quantity, n = 50;
Ambient temperature: 25°C 77°F

15.-(2) Turn off time distribution

Sample: AQV259; Load voltage: 1,000 V (DC);
Continuous load current: 30 mA (DC); Quantity, n =
50; Ambient temperature: 25°C 77°F

16. LED operate current distribution

Sample: AQV259; Load voitage: 1,000 V (DC);
Continuous load current: 30 mA (DC): Quantity, n =
50; Ambient temperature: 25°C 77°F
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17. LED turn off current distribution

Sample: AQV259; Load voitage: 1,000 V (DC);
Continuous load current: 30 mA (DC): Quantity, n =
50; Ambient temperature: 25°C 77°F

18. LED dropout voltage distribution
LED current: 50 mA; Quantity, n = 50; Ambient
temperature: 25°C 77°F

19.-(1) Bias test at high temperature and high
humidity (change of turn on time)

Sample: AQV259; Quantity, n = 10; Ambient tem-
perature: 85°C 185°F; Humidity: 85%; VL = 1,000 V
x0.8
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19.-(2) Bias test at high temperature and high
humidity (change of on resistance)

Sample: AQV259; Quantity, n = 10; Ambient tem-
perature: 85°C 185°F: Humidity: 85%; Vi = 1,000 V
x0.8

20.-(1) Low temperature storage test (change
of turn on time)

Sample: AQV259; Quantity, n = 10; Ambient tem-
perature: —40°C —40°F

20.-(2) Low temperature storage test (change
of on resistance)

Sample: AQV259; Qunatity, n = 10; Ambient tem-
perature: —40°C —40°F

120

100

—————= On resistancs,

60 .

© il

20

0 16 107 10°
Test time, h

~——= Tum on time, msec.
o
[+.]
-

=}
LX)

[=]

1 0 102 v
Test time, h

120,

21.-(1) High temperature storage test
(change of turn on time) .
Sample: AQV259; Quantity, n = 10; Ambient tem-
perature: 100°C 212°F

21.-(2) High temperature storage test (change
of on resistance)

Sample: AQV259; Quantity, n = 10; Ambient tem-
perature: 100°C 212°F
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NOTES

1. Unused terminals
Terminal Na. 3 should not be used, since

it is used in the internal circuit of the relay.

2. Short across terminals

A short across the terminals while the
relay is energized may result in damage
to the internal IC.

3. 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 voitages be-
low the reverse breakdown voitage.

o]
1 6
@ Xz 5.
o> 5

4. 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:

AQV25 types: Min. 5 mA

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

Emin. Emax.

Typical circuits are shown below.

(1) IR (Infrared reflow) soldering method

Add a clamp diode
6 to the load

D, ; l

———

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 occur. Keep
wires as short as possible to minimize
inductance.

6. Tube orientation

The relays are packaged in tubes with
terminal 1 pointing toward stopper B as
shown below. Observe correct orientation
when mounting them on PC boards.

e@@:ﬁ-
Stopper B

L
Stopper A

5. Output spike voltages

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

NAiIS/SDS

7. 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

Tl

t [

T,=155C to 165°C 311°F t0 329°F  t,= 120 sec. or less
T,=180°C 10 200°C 356°F to 392°F 1, =30 sec. or less
T,=245°C 473°F or less

(2) Vapor phase soldering method

: 7

T

le—ot, 1

T,=180°C 10 200°C 356°F to 392°F
T, =215°C 419°F or less

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

(3) Double wave soldering method

T.

T

4 et typa—

T,=155°C to 165°C 311°F to 329°F  1,=60 sec. or less
T,=260°C SOO°F 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 (het-air, hot
plate, pulse heater, etc.).
e 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.
e The conditions for the Infrared reflow
soldering apply when preheating using
the VPS method.

Matsushita Automation Controls France S.A.R.L.
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Operating Specificatior

Performance : Switching Characteristics
Load vs. Temperature
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