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FEATURES

Controls low-level analog signals

Small SOP4-Pin package

available

GU 

PhotoMOS

TYPICAL APPLICATIONS

Note: Please contact our sales representative for automotive applications of PhotoMOS.
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2.12.1

4.34.3

4

32

1

(Unit: mm)

TYPES

RATING

Item Symbol AQY212S AQY215S AQY210S AQY214S Remarks

In
p
u
t

LED forward  current IF 50 mA

LED reverse voltage VR 5 V

Peak  forward  current IFP 1 A f = 100 Hz, Duty Ratio = 0.1%

Power dissipation Pin 75 mW

O
u
tp

u
t

Load voltage (peak AC) VL 60 V 100 V 350 V 400 V

Continuous load current IL 0.5 A 0.25 A 0.12 A 0.1 A Peak AC, DC

Peak  load  current Ipeak 1.5 A 0.75 A 0.3 A 0.24 A 100 ms (1 shot), VL = DC

Power dissipation Pout 300 mW

Total power dissipation PT 350 mW

I/O isolation voltage Viso 1,500 Vrms

Ambient temperature (Operating) Topr -40 to +85°C (Avoid icing and condensation)

Ambient temperature (Storage) Tstg -40 to +100°C

Junction temperature Tj 125°C

Category

Output rating*1 Part No. Packing quantity

Load voltage Load current Tube packing style
Tape and reel

packing style X*2 Tube Tape and reel

AC/DC
dual use

60 V 500 mA AQY212S AQY212SX

1-tube:    100 pcs.
Outer carton: 2,000 pcs.

1-reel: 1,000 pcs.
Outer carton: 1,000 pcs.

100 V 250 mA AQY215S AQY215SX

350 V 120 mA AQY210S AQY210SX

400 V 100 mA AQY214S AQY214SX

Note:  For space reasons, the three initial letters of the part number �AQY�, the package (SOP) indicator �S� and the packing style indicator �X� are not marked on the device.  

(Ex. the label for product number AQY210SX is 210.)

*1. Indicate the peak AC and DC values.

*2.  Tape and reel packing style X: picked from the 1/2-pin side. For part numbers with picked from the 3/4-pin side, change the "X" at the end to "Z" when ordering. 

(Please contact our sales representative for a part number of AQY215SX with picked from the 3/4-pin side.)
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Item Symbol AQY212S AQY215S AQY210S AQY214S Condition

In
p
u
t

LED operate current
Typical

IFon

0.9 mA
IL = Max.

Maximum 3 mA

Minimum
I

0.4 mA
IL = Max.

Typical 0.85 mA

LED dropout voltage
Typical

VF

1.25 V (1.14 V at IF = 5 mA)
IF = 50 mA

Maximum 1.5 V

O
u

tp
u

t On resistance
Typical

Ron

0.83 2.3 17 25 IF = 5 mA
IL = Max.
Within 1 sMaximum 2.5 4.0 25 35

Maximum ILeak 1
IF = 0 mA
VL = Max.

T
ra

n
s
fe

r 
c
h
a
ra

c
te

ri
s
ti
c
s

Turn on time*
Typical

Ton

0.65 ms 0.6 ms 0.23 ms 0.21 ms IF = 5 mA
IL = Max.Maximum 2 ms 0.5 ms

*
Typical

T
0.08 ms 0.04 ms IF = 5 mA

IL = Max.Maximum 0.2 ms

I/O capacitance Maximum Ciso 1.5 pF
f = 1 MHz
VB = 0 V

Initial I/O isolation
resistance

Minimum Riso 1,000 500 V DC

90% 

10% 

Input

Output

Ton

Please use under recommended operating conditions to obtain expected characteristics.

Item Symbol Min. Max. Unit

LED current IF 5 30 mA

AQY212S
Load voltage (Peak AC) VL - 48 V

Continuous load current IL - 0.5 A

AQY215S
Load voltage (Peak AC) VL - 80 V

Continuous load current IL - 0.25 A

AQY210S
Load voltage (Peak AC) VL - 280 V

Continuous load current IL - 0.12 A

AQY214S
Load voltage (Peak AC) VL - 320 V

Continuous load current IL - 0.1 A

REFERENCE DATA

1. Load current vs. ambient temperature 

characteristics
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2. On resistance vs. ambient temperature 

characteristics
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Measured portion: between terminals 3 and 4;
LED current: 5 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)
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3-1. Turn on time vs. ambient temperature 

characteristics
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characteristics
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5-1. LED operate current vs. ambient 

temperature characteristics
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7. LED dropout voltage vs. ambient 

temperature characteristics
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8-1. Current vs. voltage characteristics of 

output at MOS portion
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3-2. Turn on time vs. ambient temperature 

characteristics
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5-2. LED operate current vs. ambient 

temperature characteristics
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12-1. Output capacitance vs. applied voltage 

characteristics
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10-1. Turn on time vs. LED forward current 

characteristics
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8-2. Current vs. voltage characteristics of 

output at MOS portion
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10-2. Turn on time vs. LED forward current 

characteristics
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4
.4

±
0

.2

4.3±0.2

2
±

0
.2

2.54

0
.10.4

6
.8

±
0

.4

0
.5

0
.5

0.4

Terminal thickness: t = 0.15
General tolerance: ±0.1

1
.2

0.8

2.54

6

Tolerance: ±0.1

Please refer to 

when designing your product.

�Requests to customers:

https://industrial.panasonic.com/ac/e/salespolicies/

CAD External dimensions

DIMENSIONS CAD  The CAD data of the products with a �CAD� mark can be downloaded from our Website. Unit: mm

Recommended mounting pad

(TOP VIEW)

SCHEMATIC AND WIRING DIAGRAMS

Schematic
Output Load 

type
Connection Wiring diagram

4

32

1

1 Form A AC/DC -

1

IF IL

2 3

4

VL (AC, DC) IL

4

3

VL (AC, DC)
E1

Load

Load

SAFETY STANDARDS

Part No.

UL (Recognized)

RemarksFile No.
(Standard No.)

Contact rating
File No.

(Standard No.)
Contact rating

(Basic insulation)

AC/DC dual use

AQY212S

E191218
(UL1577)

0.5 A 60 V AC(peak)

Nr.40051981
(EN62368-1)

0.5 A 60 V AC(peak)

0.5 A 60 V DC 0.5 A 60 V DC

AQY215S
0.25 A 100 V AC(peak) 0.25 A 100 V AC(peak)

0.25 A 100 V DC 0.25 A 100 V DC

AQY210S
0.12 A 350 V AC(peak) 0.12 A 350 V AC(peak)

0.12 A 350 V DC 0.12 A 350 V DC

AQY214S
0.1 A 400 V AC(peak) 0.1 A 400 V AC(peak)

0.1 A 400 V DC 0.1 A 400 V DC

Note: For the latest information on compliance with safety standards, please refer to our website.
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SAFETY WARNINGS
 Do not use the product under conditions that exceed the range 

Derating design

 Applying stress that exceeds the absolute maximum 

rating

Input voltage (for Voltage-sensitive type)

Oscillation circuit and control circuit (for CC Type)

 Deterioration and destruction caused by discharge of 

static electricity

®

® should wear anti-static clothing 

®

® 

Unused terminals

Short across terminals

Surge voltages at the input

1

2

3

6

5

4

3

21

4

Reverse voltages at the input (for CC Type)

1

2

4

3

PhotoMOS® Cautions for Use
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 Recommended LED forward current or recommended 

input voltage

 LED forward current vs. Ambient temperature 

characteristics
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Ripple in the input power supply

■

“■ ”

 

Emin. Emax.

 

within ±0.5 V

Set voltageSet voltage

within ±0.5 V

Output spike voltages

1

2

3 4

1

2

3 4

5

5

6

6

Load

Load

Clamp diode is

connected in parallel

with the load.

CR snubber is

connected in parallel

with the load.

1 2 3 4

1 2 3 4

1 2 3 4

Clamp diode is

connected in parallel

with the load.

Load

Load

Load

CR snubber is

connected in parallel

with the load.

A varistor is

connected in parallel

with PhotoMOS®

1

2

4

3

1

2

4

3

Load

Load

Clamp diode is

connected in parallel

with the load.

CR snubber is

connected in parallel

with the load.
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Output Waveform (CC Type)

Continual DC bias (AQV259 and AQV258)

IF
IL

1

2

3

6

5

4

E  

Load

Connections Between Input and Output (CC Type)

IIN IL VL(AC, DC)
VIN

3

4

2

1

Load

Cleaning solvents compatibility

2

Notes for mounting

■

®

Input wiring pattern

iso

 

 

 

(Output terminal side)(Output terminal side)

(Input terminal side)(Input terminal side)
Input wiring
pattern
Input wiring
pattern

May not allow the prescribed I/O withstand

voltage (Viso) to be achieved

Portion of output side framePortion of output side frame
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 About the exposed terminals on the sides of the 

package (for VSSOP)

■Deterioration and 

Part of frame on output side

Part of frame on input side

Adjacent mounting
®

®

® with reduced load 

Transportation and storage

®

® 

Water condensation

®

®

Soldering

t3

T 3

T 2

T 1

t2t1

T1 = 150 to 180°C
T2 = 230°C
T3 = 240 to 250°C*
t1 = 60 to 120 s
t2 = Within 30 s
t3 = Within 10 s
*240 to 245°C for SON, VSSOP

  and TSON package

® 

t3t2t1

T 1

T 2 T1 = 120°C
T2

 
= Max. 260°C

t1 = within 60 s
t2+t3 = within 5 s

soldering lead
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PhotoMOS® Cautions for Use

 About foreign matter between the output terminals 

(AQY206GV)
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PhotoMOS® Cautions for Use

Packing format

1) Tape and reel

4-pin

1 1 2 2  
2 1

2 3 4 2
13±1.5 1.2±0.5

2±0.5

21±0.8

13±0.5dia.

6
0

±
3
d

ia
.

1
8

0
±

3
d

ia
.

*Quality of material: Polystyrene (PS)

4-pin

1 1 and 4 *
2 2 and 3 *

21±0.8

13±0.5 14±1.5 2±0.5

2±0.5

80±1

8
0

±
1
d

ia
.

2
5

0
±

2 d
ia

.

dia.

dia.

*Quality of material: Paper

4-pin

1 1 and 4 *  
1

2 2 and 3 *

21±0.8

13±0.5 14±1.5 2±0.5

2±0.5

80±1

8
0

±
1
d

ia
.

2
5

0
±

2 d
ia

.

dia.

dia.

*Quality of material: Paper

1

13±1.5 1.2±0.5

2±0.5

21±0.8

13±0.5dia.

6
0

±
3
d

ia
.

1
8

0
±

3
d

ia
.

*Quality of material: Polystyrene (PS)

4-pin

1 1 and 4  221 1
111  

111 1
2 2 and 3 111

4-pin

1 1 2 21
2 3 4 21

21±0.8

13±0.5 14±1.5 2±0.5

2±0.5

80±1

8
0

±
1
d

ia
.

2
5

0
±

2 d
ia

.

dia.

dia.

*Quality of material: Paper

* 

1.2±0.3

0.2±0.05

2
.4

±
0

.2

2.2±0.2

2±0.1

4

1.5+0.1
ｰ0

1.05

4±0.1

5
.5

±
0

.1

1
2

1
.7

5±
0

.1

±0.1

±0.1dia.

dia.

Direction of picking

Device mounted
on tape

Tractor feed holes

+
0

.3
ｰ0

.1

±
0

.1
1

.7
54.0±0.1

1.5 

0.4±0.05

3.3±0.3 1

2.4±0.2

8±0.1 2±0.1
±

0
.1

5
.5

1
2

.0

±
0

.2
2

.5

±0.1

+0.1
ｰ0

dia.

dia.

Direction of picking

Device mounted
on tape

Tractor feed holes

+
0

.3
ｰ0

.1

0.3±0.05

2±0.3

±
0

.2
3

.6

2.8±0.2 4±0.1

4±0.11.5±0.1

±
0

.1
1

.7
5

±
0

.1
5

.5

±
0

.3
1

2

2±0.1dia.

1.5 +0.1
ｰ0 dia.

Direction of picking

Device mounted
on tape

Tractor feed holes

0.3±0.05

2.7±0.3 4.0±0.1

3.0±0.1 4.0±0.1

±
0

.1
1

.7
5

1
2

.0

±
0

.1
5

.5

±
0

.2
5

.1

1.5 +0.1
ｰ0

1.5+0.1
ｰ0 dia.

dia.

Direction of picking

Device mounted
on tape

Tractor feed holes

+
0

.3
ｰ0

.1

1.55±0.1

7.2 
 

±0.1

4 ±0.1

2±0.112 ±0.1

0.3±0.05

2.8 ±0.3

1
25

.5
 ±0

.1
1

.7
5

±
0

.1

4
.7

 ±0
.1

dia.

1.5 dia.+0.1
ｰ0

Direction of picking

Device mounted on tape

Tractor feed holes

+
0

.3
ｰ0

.1
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6-pin

1 1 2 3
2 4 6

21±0.8

13±0.5 14±1.5 2±0.5

2±0.5

80±1

8
0
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1
d

ia
.

2
5

0
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*Quality of material: Paper

-pin

1 1 2 3 4
2 6 7

21±0.8

13±0.5 17.5±1.5 2±1

2±0.5

80±1dia.

dia.

8
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2
5

0
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.

*Quality of material: Paper
16-pin

1 1 2 3 4 6 7
2 10 11 12 13 14 16

4-pin

1 1 2 210
2 3 4 210
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13±0.5 13.5±2.0 2±0.5

2±0.5

80±1

dia.

8
0

±
1 d

ia
.

3
0

0
±

2
d

ia
.

dia.

*Quality of material: Paper

6-pin

1 1 2 3
2 4 6

21±0.8

13±0.5 17.5±2 2±0.5

2±0.5

80 ±1

8
0

±
1 d

ia
.

dia.

dia.

3
0

0
±

2
d

ia
.

*Quality of material: Paper

* 

1.55±0.1

7.2 
 

±0.14 
 

±0.1

2±0.112 ±0.1

0.3 ±0.05

2.8 ±0.3

1
25

.5
 ±0

.1
1

.7
5

±
0

.1

 

6
.9

 ±
0

.1

dia.

1.5 dia.

Direction of picking

Device mounted on tape

Tractor feed holes
+0.1
ｰ0

+
0

.3
ｰ0

.1

7.5 
 

±0.1

4 ±0.1

2±0.112 ±0.1

0.3 ±0.05

2.8 ±0.3

1
6

7
.5

 ±
0

.1
1

.7
5

±
0

.1

 10
.1

5
 ±0

.1

1.55±0.1dia.

1.5 dia.

Direction of picking

Device mounted
on tape

Tractor feed holes
+0.1
ｰ0

+
0

.3
ｰ0

.1

1.55±0.1

7.5 ±0.1

4 ±0.1

2±0.112 ±0.1

0.3 ±0.05

2.8 ±0.3

1
6 7

.5
 ±0

.1
1

.7
5

±
0

.1

 1
1

.1
5

 ±0
.1

dia.

1.5 dia.

Direction of picking

Device mounted
on tape

Tractor feed holes
+0.1
ｰ0

+
0

.3
ｰ0

.1

1.5

1.55±0.1

 
10.2 ±0.14 ±0.1

2±0.112 ±0.1

0.3 
 

±0.05

4.2 ±0.3

1
25
.5

 ±
0

.1

1
.7

5
±

0
.1

5
.2

5
 ±0

.1

+0.1
ｰ0 dia.

dia.

Direction of picking

Device mounted on tape

Tractor feed holes

+
0

.3
ｰ0

.1

1.6±0.1

10.1 
 

±0.1

4 ±0.1

2±0.1

12 ±0.1

0.3 ±0.05

4.5 ±0.3

1
6

7 .
5

 ±
0

.1
1 .

75
±

0
.1

 

9.
2

 ±0
.1

1.5+0.1
ｰ0 dia.

dia.

Direction of picking

Device mounted on tape

Tractor feed holes

+
0

.3
ｰ0

.1
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PhotoMOS® Cautions for Use

-pin

1 1 2 3 4
2 6 7

21±0.8

13±0.5 17.5±2 2±0.5

2±0.5

80 ±1

8
0

±
1 d

ia
.

dia.

dia.

3
0

0
±

2
d

ia
.

*Quality of material: Paper

-pin

isolation 

1 1 2 3 4
210  

2 6 7 210

4-pin

1 1 2 *
2 3 4 *

21±0.8

13±0.5 25.5±2 1.7±0.8

2±0.5

100±1

dia.

dia.

1
0

0
±

1 d
ia

.

3
3

0
±

2
d

ia
.

*Quality of material: Paper

6-pin

1 1 2 3 1122
2 4 6 1122

21±0.8

13±0.5 17.5±2 2±0.5

2±0.5

80 ±1

8
0

±
1 d

ia
.

dia.

dia.

3
0

0
±

2
d

ia
.

*Quality of material: Paper

* 

1.55±0.1

10.1 
 

±0.14 ±0.1

2±0.112 ±0.1

0.3 ±0.05

±0.3

16

7 .
5

 ±0
.1

1 .
7

5
±

0
.1

 

10
.2

 ±0
.1

4.5

1.5+0.1
ｰ0 dia.

dia.

Direction of picking

Device mounted on tape

Tractor feed holes

+
0

.3
ｰ0

.1

1.5

1.55±0.1

10.2 ±0.14 ±0.1

2±0.112  ±0.1

0.3 
 

±0.05

4.2 ±0.3

1
6 7

.5
 ±

0
.1

1
.7

5
±

0
.1

 1
0

.3
 ±0

.1

+0.1
ｰ0

dia.

dia.

Direction of picking

Device mounted on tape

Tractor feed holes

+
0

.3
ｰ0

.1

1.5

1.6±0.1

10.1 
 

±0.1

4 ±0.1

2±0.1

12 ±0.1

0.3 ±0.05

4.5 ±0.3

1
67

.5
 ±

0
.1

1
.7

5
±

0
.1

9
.2

 

 

±
0

.1

+0.1
ｰ0

dia.

dia.

+
0

.3
ｰ0

.1

Direction of picking

Device mounted on tape

Tractor feed holes

1.5

1.55

4.0 

 

±0.1

16.0±0.1 2.0±0.1 ±0.1

12.6 

 

±0.1

1
.7

5
 ±

0
.1

9
.7

±
0

.1

1
1

.5
±

0
.1

2
4

.0
±

0
.3

0.3 

 

±0.05

4.5 ±0.3
dia.

dia.

Direction of picking

Device mounted
on tape

Tractor feed holes
+0.1
ｰ0

Stopper B Stopper A

Stopper 

 Stopper B (green) Stopper A (gray)

Stopper B Stopper A
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PhotoMOS® Cautions for Use

Current limit function (output current control)

1

2

4

 
3

* Set the varistor voltage to 150 V or less.

Varistor Surge: 10×160 s 1.6kV

Short circuit protection circuit

Photovoltaic MOSFET driver cautions for use

1

2

3 4

6

 Input LED current  

(For High Capacity type: with part number G) 

Input voltage (for Power voltage-sensitive type) 

®

DC 

102 60 4 0 12 24

100 2 6

107 200 1 3 100

104 400 0 7 200

DC 

202 60 3 0
12

12 24

100 2 0
24

207 200 1 0
100

204 400 0
120
200

®

DC 404 400 0
100
200

®

DC 

102D 60 3 6 12 24

D 100 2 3

107D 200 1 1 100

104D 400 0 6 200

DC 

202D 60 2 7
12

12 24

D 100 1
24

207D 200 0
100

204D 400 0
120
200

®

DC 60 10 12 24

200 100

DC 

202 60 6
12

12 24

100 4
24

207 200 2
100

206 2 600 1
120 240
200 400

Adjacent mounting (for Power type) 

Recommended load voltage
®
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