NAIS

GU (General Use) Type
SOP Series
2-Channel (Fom1 kType

UL File No.: E43149
CSA File No.: LR26550

FEATURES

1. 2 channels in super miniature
design

The device comes in a super-miniature
SO package measuring (W) 4.4x(L)
9.37x(H) 2.1 mm (W) .173x(L) .369x(H)
.083 inch—approx. 38% of the volume
and 66% of the footprint size of DIP type
PhotoMOS Relays.

(DIP) (SOP)
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Volume @ — @

Approx. 66%

AQW210S
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RELAYS

3. Controls low-level analog signals
PhotoMOS relays feature extremely low
closed-circuit offset voltage to enable
control of low-level analog signals
without distortion.

4. Low-level off state leakage current
In contrast to the SSR with an off state
leakage current of several milliamps, the
PhotoMOS relay features a very small off
state leakage current of only 100 pA
even with the rated load voltage of 400 V
(AQW21483).

mm inch Footprint@ - <§> TYP'CAL APPL'CAT'ONS
» Telephones
¢ Measuring instruments
2. Tape and reel « Computer
The device comes standard in a tape ¢ Industrial robots
and reel (1,000 pcs./reel) to facilitate » High-speed inspection machines
automatic insertion machines.
TYPES
Output rating* Part No. Packing quantity
Load voltage Load current Picked from the 1/2/3/4-pin side Picked from the 5/6/7/8-pin side in tape and reel
350 V 100 mA AQW210SX AQW210SZ
AG/DC type 450y 80 mA AQW214SX AQW214SZ 1,000 pes.

* Indicate the peak AC and DC values.

Notes: (1) Tape package is the standard packing style. Also available in tube. (Part No. suffix “X” or “Z" is not needed when ordering; Tube: 50 pcs.;

Case: 1,000 pcs.)

(2) For space reasons, the package type indicator “X” and “Z” are omitted from the seal.

RATING
1. Absolute maximum ratings (Ambient temperature: 25°C 77-F)
Item Symbol AQW210S ] AQW214S Remarks
LED forward current 13 50 mA ‘
Input LED reverse voltage VR 3v
Peak forward current Irp 1A f = 100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mW
Load voltage (peak AC) Vo 350V 400 V
‘C)):tt- Continuous load current I ((?_ '113'6;\) ?0018 /G { ):incase of using only 1 channel
Peak load current Ipeak 03A 0.24 A A connection: 100ms (1 shot), V. = DC
Power dissipation Pout 600 mwW
Total power dissipation Pr 650 mW
1/O isolation voltage Viso 1,500 V AC
Temperature Operating Topr ~20°C to +80°C —4°'F to +176'F Non-condensing at low temperatures

limits Storage Tstg

—40°p to +100°C —40°F to +212°F




AQW210S

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

Item Syn- AQW210S AQW214S Condition
LED operate Minimurm
current Typical IFon 0.9 mA IL=Max.
Maximum 3 mA
Minimum 0.4 mA
nput léfr?etnutm o Typical IFoft 0.8 mA iL = Max.
Maximum
LED dropout | Minimum
il Typical VE 1.14 V (1.25 V at I = 50 mA) IF=5mA
voltage Maximum 15V
Minimum lr=5mA
On resistance (Typical Ron 16 Q 30Q . IL = Max. '
Maximum 35Q 50 Q Within 1 s on time
Output
Minimum Ie=0mA
Off state ] F m
leakage current Llyag:::.um ILoak 1A IL = Max.
Minimum Ig=5mA
Turn on time*  [Typical Ton 0.23 ms 0.21 ms { - ‘;’A ax.
Maximum 05 ms 05 ms
Minimum = A
Tumn off time®  Typical Tot 0.04 ms e
Transfer Maximum 02 ms
characteristics Mini
) inimum f=1MHz
1/O capacitance |Typical Ciso 0.8 pF Ve=0
Maximum 1.5 pF
- . Minimum 1,000 MQ
Initial /O isola- : ) ’ 500V DC
tion resistance Iﬂgﬁ:{m Riso

B For Dimensions, see Page 20.

*Turn on/Turn off time

Input

Qutput

B For Schematic and Wiring Diagrams, see Page 23.
B For Cautions for Use, see Page 27.

Ton

REFERENCE DATA

1. Load current vs. ambient temperature
characteristics
Allowable ambient temperature: —20°C to +80°C

—4"F to +176°F
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2. On resistance vs. ambient temperature
characteristics

Measured portion: between terminals 5 and 6, 7 and 8;
LED current: 5 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)
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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)
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5. LED operate current vs. ambient
temperature characteristics

Sample: All types; Load voltage: Max. (DC);
Continuous load current: Max. (DC)
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6. LED turn off current vs. ambient
temperature characteristics

Sample: All types; Load voltage: Max. (DC);
Continuous load current: Max. (DC)
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7. LED dropout voltage vs. ambient

temperature characteristics
Sample: All types; LED current: 5 to 50 mA

15
>
g
@ 1.4
§.13 - — o
] M~ M~
*:: el 50mA
a S~
Y 12 ——J30mA
S~ ~~f20ma
1.1 S~ TomA
m.
‘ ~~jsma
1.0
20 0 20 40 60 80

Ambient temperature, °C

8. Voltage vs. current characteristics of

output at MOS portion

Measured portion: between terminals 5 and 6, 7 and 8;
Ambient temperature: 25°C 77°F
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9. Off state leakage current
Measured portion: between terminals 5 and 6, 7 and 8:
Ambient temperature: 25°C 77°F
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10. LED forward current vs. turn on time
characteristics

Measured portion: between terminals 5 and 6, 7 and 8;
Load voltage: Max. (DC}); Continuous load current:
Max. (DC); Ambient temperature: 25°C 77'F
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11. LED forward current vs. turn off time

characteristics

Measured portion: between terminals 5 and 6, 7 and 8;
Load voitage: Max. (DC); Continuous load current:
Max. (DC); Ambient temperature: 25°C 77°F
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12. Applied voltage vs. output capacitance

characteristics
Measured portion: between terminals 5 and 6, 7 and 8:
Frequency: 1 MHz; Ambient temperature: 256°C 77 =
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PhotoMOS Relay Dimensions

mm inch
Type Dimensions
‘ Through hole terminal type Surface mount terminal type | 4 PC board pattern (Bottom view)
0 ) 6:0.8 dia. 1508
e @ ot e
AQV10 s rez0ss ' sasss s JH T HHesse
AQV20 1O O ﬁ L J HI)ol
AQva21 0 B 1 g4
AQv22 881005 L 8,610, 05__1 g 17 Tolerance:10.1 £.004
AQv23 316-002 3d6=.002 134 Recommended
AQV25 ozl \ s mounting pad (Top view)
AQV41 154+ 008 ozpr B ' )
AQv4s Terminal thickness = 87 Tz [l lliosz Terminal thickness = 03 -
Series il It 0.25 .010 015104 [Tf019 0.26.010 S l
Ml Loz 125 1| Q1S JLI12s o5
Mo0.47 TTere ose —~§§-1,; ') 049 [B E]‘%
0Ty 1.25 - 151..1
ST 2 L
22 1258 General tolerance: £0.1 +.004 General tolerance: +0.1 +.004 100 -100
Through hole terminal type Surface mount terminal type e 101 PC board pattern (Bottom view)
* o : s
4.) 74 YUY Y
AQW21 I ? & H s TS2
AQW22 252 | i [G00
AQW25 3 H—a
AQW41 Tolerance:£0.1 +.004
AQW45 Recommended
AQW61 mounting pad (Top view)
AQWS65 g
Series i i f e
047 Terminal thickness = g3
* 0.25.010 e
Qx‘ér o.M
[ ENEERRR NN
2siasaas 18eHk
General tolerance: £0.1 £.004 General tolerance: $0.1 £.004 238 558 %%

Recommended mounting pad (Top view)

AQV21 (SOP)

AQV22 (SOP)
AQV41 (SOP)
Series
Tolerance: £0.1 +.004
Recommended mounting pad (Top view)
AQW21(SOP)
AQW210TS
(SOP)
Series
%1 Terminal thickness = 254 254 258
0.15 .006
General tolerance: +0.1 :.004 Tolerance: £0.1 +.004
o4, Recommended mounting pad (Top view)
AQW210T2S
(SOP)
Series

Terminal thickness =
. 0.15 .006
4127 General tolerance: 0.1 :.004  Tolerance: +0.1 +.004
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Terminology

Term Symbol Description
LED forward current Ir Current that flows between the input terminals when the input diode is forward biased.
LED reverse voltage VR Reverse breakdown voltage between the input terminals.
Peak forward current lrp Maximum instantaneous value of the forward current.
LED t t | Current when the output switches on (by increasing the LED current) with a
Input Operafe curren FON | designated supply voltage and load connected between the output terminals.
LED " | Current when the output switches off (by decreasing the LED current) after operating the
tum off current Foff relay with a designated supply voltage and load connected between the output terminals.
LED dropout voltage Ve Dropout voltage between the input terminals due to forward current.
Power dissipation Pin Allowable power dissipation between the input terminals.
Supply voltage range at the output used to normally operate the PhotoMOS relay.
Load voltage VL Represents the peak value for AC voltages.
Maximum current value that flows continuously between the output terminals of the
Continuous load current I PhotoMOS relay under designated ambient temperature conditions. Represents the
peak value for AC current.
Output Obtained using the equation below from dropout voltage Vps (on) between the output
On resistance Ron terminals (when a designated LED current is made to flow through the input terminals
and the designated load current through the output terminals.) Ron = Vps (on)/IL
Current flowing to the output when a designated supply voltage is applied between the
Off state leakage current|  lleak | 10t terminals with no LED current flow.
Power dissipation Pout Allowable power dissipation between the output terminals.
Turn on tim T Delay time until the output switches on after a designated LED current is made to
ur ime on flow through the input terminals.
T . Delay time until the output switches off after the designated LED current flowing
urn off time Toff through the input terminals is cut off.
1/0O capacitance Ciso Capacitance between the input and output terminals.
Output capacitance Cout Capacitance between output terminals when LED current does not flow.
Electrical . . . ) Resistance between terminals (input and output) when a specified voltage is applied
characteristics | 1 12olation resistance Riso | petween the input and output terminals.
Total power dissipation Pr Allowable power dissipation in the entire circuit between the input and output terminals.
/O isolation volt Vi Critical value before dielectric breakdown occurs, when a high voltage is applied for
lon voltage 10 | 1 minute between the same terminals where the I/O isolation resistance is measured.
Operating temperature Topr Amplent temperature range in _whlch the PhotoMOS relay can operate normally with a
designated load current conditions.
Ambient temperature range in which the PhotoMOS relay can be stored without
Storage temperature Tstg -
applying voltage.
Reliability tests
Classification ltem Condition Purpose
High temperature storage test Tstg (Max.) Determines resistance to long term storage at high temperature.
Lt Low temperature storage test Tstg (Min.) Determines resistance to long term storage at low temperature.
ife tests

High temperature and
high humidity storage test

85°C 185°'F, R.H. 85%

Determines resistance to long term storage at high temperature
and high humidity.

Continuous operation life test

VL =Max,, IL = Max., IF = LED operate current (Max.)

Determines resistance to electricai stress (voltage and current).

Thermal

Temperature cycling test

Low storage temperature (Tstg Min.)
High storage temperature (Tstg Max.)

Determines resistance to exposure to both low temperatures and
high temperatures.

environment
tests

Thermal shock test

Low temperature (0°C) (32°F),
High temperature (100°C) i212'F)

Determines resistance to exposure to sudden changes in tempera-
ture.

Solder burning resistance

260+5°C 500+41°F, 10s

Determines resistance to thermal stress occurring while soldering.

Vibration test

196 m/s2 {20 G}, 20 to 2,000 Hz*'

Determines the resistance to vibration sustained during shipment
or operation.

Mechanical

Shock test

9,800 m/s? {1,000 G} 0.5 ms*?,
4,900 m/s2 {500 G} 1 ms

Determines the mechanical and structural resistance to shock.

environment
tests

Drop test

Dropped at a height of 80 cm on oak
board

Determines the mechanical resistance to drops sustained during
shipment or operation.

Terminal strength test

Determined from terminal shape and
cross section

Determines the resistance to external force on the terminals of the
PhotoMOS relay mounted on the PC board while wiring or operat-

ing.

Solderability

230°C 448 = 5 s (with soldering flux)

Evaluates the solderability of the terminals.

*' 10 to 55 Hz at double amplitude of 3 mm for Power PhotoMOS relays.
*2 4,900 m/s?, 1 ms for Power PhotoMOS relays.
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PhotoMOS Relay Schematic and Wiring Diagrams

Output c B i
Type Schematic configura- | Load | ¥ Wiring diagram
tion nection
1 o) 6 [ Load W
acoc! A | F T_la—?;- -§ L VL(ACDC) . ' VLACDO)
] Load -
1 0 6 Load + 6 + N
o1
AQu21 By Bz |3 O V0O [ g Coer %00
AQV21 (SOP) | 4 6 3] 4 B Load - .
AQV22 g—} Lo
Aqv22 (soP) | 53— ZME-—23| 1a pc | B*
AQv23 3 | y 4 1 6
AQV25 e SIS TG 5  Load -
Series T_—35 _o__i_.‘— 5 [ -
3 4 ! VL(DC) 4 (L V(DO
Load + + J
y
;_:gr S
2 \ra&| S NP 6  Load + 6 + 1
;.: E.:_l‘x "4 e c B k)2 [E:“_f::k VL (DC) sC.1f L w(DO)
N 3] (a7 - 4("j| Coad
(AQV254R only) )
(1) Two independent 1 Form A use
1 5 8 8 Load 1
L—’WV—O— —O————__j
& T ez , O, Va(AC,DC)l: 7 (Cha . Vu(AC.DC)J
3 6 Load 6 Load
AQW21 b 8 Er ‘EI e2)4 s (o, VLz(AC.DC)[ 5 (et VLz(AC‘DC)}
AQW21 (SOP)| 2| }/Vdi 7 Toad :
AQw2z | 4 el 2a |AacmoC| —
AQW25 o— ——0 (2) 2 Form A use
AQW27 4 G/an 5 e 8 8 Load 1
Series O Vi1 (AC.DC = i
2 7 L (ACDC)| 7 [1_]__: Vur (AC,DC)_l
= ] 3 6 Load 6 Load
3 5 Cie Vu(AC,DC)[ 5 Clg . VLz(AC,DC):|
Load
+1 8 1 8
o— —t—a _E—ovw—o~o 8 Load
- Ed 1 o—LC +——
02—}/V [:;-_Z Relay | Relay L___o__"—ﬂ—]z T = . VL'(AC'DC)[ 7 Cow VL'(AC'DC)}
+3 | i Po1rtion p%rtio(r; , Load 3 6 Load e
a | ACD [ o W— ]
- —_ E2 5 =
Aogfr:e(sz oL:H‘2E_§ Detecter | Detecter (DC)_VLz Wz Ja 5 e § Colm T
ortion ortion
Relay portion P 1a P DC
(1,2,7,8 pins)
Detector portion
(3,4,5,6 pins)
1+o- —r012 1 12
2‘0-3 = Ei O o] 12 Load
3% 10 E e ) 1y L vuacoo) [ =1V acoc
‘o—-} \E 9 Relay Relay L————o— ' o— —— %’ ,DC)
‘;+o_ 38 ponion portion . Load 3 10 Load 10_'\/\/\’____1
AQW210T2S | oo | o =¥ 1] 1a |ACDC| _ | (ocVa E: 9 (e E:
. 6 0 o 7 Iz |4 9 le2 3 —" T
Series Detecter|Detecter -
Relay portion portion | portion . Load 5 8 8
> —o—MAV—— S——y
(1.2,11,12 pins) 2a Dc (DCVis i Es [ 7 | Es }
Detector portion - Lo g Z = OQ—L—T
(3,4,9,10 pins)
(5,6,7,8 pins)

*Can be also connected as 2 Form A type. (However, the sum of the continuous load current should not exceed the absolute maximum rating.)

**Can be also connected as 2 Form B type. (However, the sum of the continuous load current should not exceed the absolute maximum rating.)

Notes: 1. Ey: Power source at input side; Vin: Input voltage; Ie: LED forward current; Vi : Load voltage; i.: Load current; R: Current limit resistor.
2. Method of connecting the load at the output is devided into 3 types.
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