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NAIS

AQ-R SOLID STATE RELAY

FEATURES

AQ-R

RELAYS

» Two types of terminal shape: Plug-in terminal and Screw

terminal

Plug-in terminal (output side): #250
(input side): #110

« Flat type of SSR realized by aluminium printed circuit board
Plug-in terminal: height max. 15 mm .
Screw terminal: height max. 17 mm .
« High dielectric strength: 1500 V AC (between input and out-

put)

591 inch
669 inch

« Heat sink and DIN mounting rail are available as accesso-

ries

TYPICAL APPLICATIONS

» Photocopiers

« Air conditioners

« Vending machines
« Machine tools

TYPES

Plug-in terminal type

Screw-terminal type

Type Load voltage | Input voltage Part No. Type Load voltage | Input voltage Part No.
410 6V DC | AQR10A1-Z4/6VDC 410 6V DC | AQR10A1-S-Z4/6VDC
7510 125V AC | 10 to 18 V DC | AQR10A1-Z10/18VDC 7510 125V AC | 10 to 18 V DC | AQR10A1-S-Z10/18VDC
Zero-cross 18 to 28 V DC | AQR10A1-Z18/28VDC Zero-cross 18 to 28 V DC | AQR10A1-S-718/28VDC
10A 410 6V DC | AQR10A2-74/6VDC 10A 4t0 6V DC | AQR10A2-S-24/6VDC
7510 250V AC | 10 to 18 V DC | AQR10A2-Z10/18VDC 7510 250V AC | 10 to 18 V DC | AQR10A2-5-710/18VDC
18 to 28 V DC | AQR10A2-718/28VDC 18 to 28 V DC | AQR10A2-5-718/28VDC
410 6V DC | AQR15A1-Z4/6VDC 410 6V DC | AQR15A1-S-74/6VDC
7510 125V AC | 10 to 18 V DC | AQR15A1-Z10/18VDC 7510 125V AC | 10 to 18 V DC | AQR15A1-S-Z10/18VDC
Zero-cross 18 to 28 V DC | AQR15A1-718/28VDC Zero-cross 18 to 28 V DC | AQR15A1-5-718/28VDC
15A 410 6V DC | AQR15A2-74/6VDC 15A 4t0 6V DC | AQR15A2-5-24/6VDC
7510 250V AC | 10 to 18 V DC | AQR15A2-710/18VDC 7510 250V AC | 10 to 18 V DC | AQR15A2-5-710/18VDC
18 to 28 V DC | AQR15A2-718/28VDC 18 to 28 V DC | AQR15A2-5-718/28VDC
410 6V DC | AQR20A1-Z4/6VDC 410 6V DC | AQR20A1-S-Z4/6VDC
7510 125V AC | 10 to 18 V DC | AQR20A1-Z10/18VDC 7510 125V AC | 10 to 18 V DC | AQR20A1-S-Z10/18VDC
Zero-cross 18 to 28 V DC | AQR20A1-Z18/28VDC Zero-cross 18 to 28 V DC | AQR20A1-S-718/28VDC
20A 410 6V DC | AQR20A2-24/6VDC 20A 410 6V DC | AQR20A2-S-74/6VDC
7510 250V AC | 10 to 18 V DC | AQR20A2-Z10/18VDC 7510 250V AC | 10 to 18 V DC | AQR20A2-5-710/18VDC
18 to 28 V DC | AQR20A2-718/28VDC 18 to 28 V DC | AQR20A2-5-718/28VDC

ORDERING INFORMATION

exacr[10a] [1]—[s]—[z] [[wwwoc |

— T 1 L/

Load current Load voltage Terminal shape Type Input voltage
10 A, 15 A, 1: 75t0 125V AC Nil: Plug-in terminal Z: Zero-cross 4/6, 10/18,
20 A 2:751t0 250 V AC S: Screw terminal type 18/28 Vv DC
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Q-R

SPECIFICATIONS

Ratings (at 20°C 68°F, Input ripple: 1% or less)

10 A type
AQR10A1-Z AQR10A1-Z AQR10A1-Z AQR10A2-Z AQR10A2-Z AQR10A2-Z
Part No. 4/6VDC 10/18vDC 18/28vDC 4/6VDC 10/18vDC 18/28vDC R K
tems AQRI0AL-S-Z | AQRI0OAL-S-Z | AQRI0AL-S-Z | AQRI0A2-S-Z | AQRI0A2-S-Z | AQR10A2-S-Z emarks
4/6VDC 10/18vVDC 18/28VDC 4/6VDC 10/18VDC 18/28VDC
Input voltage 4to6V DC 10to 18V DC | 18to 28V DC 4to6V DC 10to 18V DC | 18to 28V DC
Isri‘s:t Input impedance |Approx. 0.26 k Q|Approx. 0.86 k Q|Approx. 1.36 k Q|Approx. 0.26 k Q|Approx. 0.86 k Q|Approx. 1.36 k Q
Drop-out voltage,min. 1V
Max. load current 10A SZ?.;EFFERENCE
Load voltage 75t0 125V AC 75to 250V AC
Frequency 45 to 65 Hz
Repetitive peak
voltpage P 400V 600 V
L_oad Non-repetitive- 100 A In one cycle at
side |surge current 60 Hz
Max. OFF-state” 2.5 mA (when 100 V AC applied) 5 mA (when 200 V AC applied) at 60 Hz
eakage current
Max. "ON-state" 16V at max.
voltage drop carrying current
Min. load current 100 mA
OFF-state dV/dt 100 V/us
15 A type
AQR15A1-Z AQR15A1-Z AQR15A1-Z AQR15A2-Z AQR15A2-Z AQR15A2-Z
PartNo.| 4/6vDC 10/18VDC 18/28VDC 4/6VDC 10/18VDC 18/28VDC )
tems AQRISA1-S-Z | AQRIBAL-S-Z | AQRISAI-S-Z | AQRISAZ-S-Z | AQRIBA2-SZ | AQRIBAZ-GZ |  emarks
4/6VDC 10/18vDC 18/28vDC 4/6VDC 10/18vDC 18/28VDC
Input voltage 4t06V DC 10to 18V DC | 18t0 28V DC 4t06V DC 10to 18V DC | 18t0 28V DC
Isr;ggt Input impedance |Approx. 0.26 k Q|Approx. 0.86 k Q|Approx. 1.36 k Q|Approx. 0.26 k Q|Approx. 0.86 k Q|Approx. 1.36 k Q
Drop-out voltage,min. 1V
Max. load current 15A gi%RlFFERENCE
Load voltage 7510 125V AC 7510 250V AC
Frequency 45 to 65 Hz
Repetitive peak 400V 600V
voltage
L_oad Non-repetitive- 150 A In one cycle at
side |surge current 60 Hz
:\élgl)((éggii_r?gﬁf 2.5 mA (when 100 V AC applied) 5 mA (when 200 V AC applied) at 60 Hz
Max. "ON-state"” 16V at max.
voltage drop carrying current
Min. load current 100 mA
OFF-state dV/dt 100 V/ps
20 A type
AQR20A1-Z AQR20A1-Z AQR20A1-Z AQR20A2-Z AQR20A2-Z AQR20A2-Z
PartNo.|  4/6vpDC 10/18VDC 18/28VDC 4/6VDC 10/18VDC 18/28VDC Remark
toms AQR20A1-S-Z | AQR20A1-S-Z | AQR20AL-S-Z | AQR20A2-5Z | AQR20A2-S-Z | AQR20A2-5-Z emarks
4/6VDC 10/18VDC 18/28VDC 4/6VDC 10/18VDC 18/28VDC
Input voltage 4t06V DC 10t0 18V DC | 18t028V DC 4t06V DC 10to 18V DC | 18t0 28V DC
Is?ggt Input impedance |Approx. 0.26 k Q|Approx. 0.86 k Q|Approx. 1.36 k Q|Approx. 0.26 k Q|Approx. 0.86 k Q|Approx. 1.36 k Q
Drop-out voltage,min. 1V
Max. load current 20 A gi?rAFil,.EFERENCE
Load voltage 75t0 125V AC 75t0 250V AC
Frequency 45 to 65 Hz
Repetitive peak 400V 600V
voltage
Load |Non-repetitive- 200 A In one cycle at
side |surge current 60 Hz
ggﬁég%iiﬁé?? 2.5 mA (when 100 V AC applied) 5 mA (when 200 V AC applied) at 60 Hz
Max. "ON-state" 16V at max.
voltage drop carrying current
Min. load current 100 mA
OFF-state dV/dt 100 V/us
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Characteristics (at 20°C 68°F, Input ripple: 1% or less)

Item Type Zero-cross type Remarks

Operate time, max. (1/2 cycle of voltage sine wave) + 1 ms

Release time, max. (1/2 cycle of voltage sine wave) + 1 ms

Insulation resistance, min., Initial 100 M Q between input, output and case by 500V DC
1,500 V AC between input, output and case For 1 min.

Breakdown voltage

o ) Functional 10 to 55 Hz at double amplitude of 2 mm 10 minutes for X, Y, Z axes
Vibration resistance - -
Destructive 10 to 55 Hz at double amplitude of 2 mm 1 hour for X, Y, Z axes
. Functional Min. 980 m/s2 {100 G} 4 time each for X, Y, Z axes
Shock resistance - - -
Destructive Min. 980 m/s2 {100 G} 5 time each for X, Y, Z axes

Ambient temperature

—20°C to +80°C —4°F to +176°F

Storage temperature

—25°C to +85°C —13°F to +185°F

Operational method

Zero-cross (Turn-ON and Turn-OFF)

OPERATING PRINCIPLE

Internal circuit

Wave form of input and output (Resistive load)

Snubber circuit

+ Photo TRIAC
coupler - Load voltage
E
oo 2 ON
Input E S R Output Input signal OFFr
terminal Ny [ terminal
,,,,, O Load current
=
DIMENSIONS mm inch
Plug-in terminal _
Schematic
Input power Load power
source source
= e - @ ®
} IF R
| M| | aas ® @
35?1]: ,@ + 26 1.764
| \i;ﬁe OlZA
e— | | —o-
. 2-4.4 dia.
Mounting hole | 47.6 | 2-.173 dia. . f f ;
- 1.874 - Mounting dimensions (Bottom view)
| 59 |
2.323
47.6+0.1
Conform to AMP plug-in terminal Conform to AMP plug-in terminal 1.874+.004 ——
#110 series receptacle #250 series receptacle %t41'69dlda|;aor M4

&
©

&
0

|
] | L Max. 15
Max. 7.5Tﬁ*7 | T | Max, 501
Max. 295, [ . | L '
I Max. 12.5
Max. .492
Screw terminal
Schematic
g&%“ terminal Input power Load power
W ! — source source
d
I, O Load }57*
- T+t |
} ® ®
Il
T 2 s 48
354 + 26 1.764
5 E A 4@%1 0124
Mounting hole N 0 [ +2-44dia Mounting dimensions (Bottom view)
‘ 47.6
47.6+0.1
1'?34 hl B4+ 604 ——]
2.323 2-4.3 dia. or M4
/L 2-.169 dia ,L
S
Tl | [anan] f
% ] | i ﬂ Mo, 669
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2] [ 1 N
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Q-R

AQ-R SOLID STATE RELAY ACCESSORIES mm inch

AQP-HS-20A
Heat sink

Mounting dimensions (Bottom view)

50 m 4-M4 to 4.4 dia
4.4 1.969 173 R2.2 /
1737 087 2 - -

| _
_ - 1 079 H
g —— 059
2-M4 l
r - 90+0.1
33.3| 100792 3.543+.004
20 & */ 54 5
3543 & + & 2126 1314,3.937 7888
43.150
J 111
AQP-HS-ZOA 7’_|:| s — 3 437
L - 2 | — .__s0+02_|
‘Pu.e 4‘ .079 15 1.969+.008
1.874 245" 059
100 965
3.937 ol. 285
o4 1.122
~——45
1.772
General tolerance: +0.5 +.020
AQP-DP

DIN rail mounting plate

M4 \ 58 M4
M4 | 476
I 1.874
H H
r—' L F 44
/j\\t - % & D 1&11'732
713
[ = i

AQP-DP
= =
70
f 2.765 |
86
3.386
General tolerance: 0.5 +.020

AT8-DLA1 ATA4806
Mounting rail Fastening plate

ATA4806

L 12
1,000 472
39.37 ,j@b ,,,,,,,,,,,,,,,,,, T
8
3 | A ——— } 1
217 11 w | T 394
- d/_/ . 137824 | 1063 S
5,4?15 10,115 /2.75R|.15_.110,/-15.| 1.5 945 5257 kl
3=l oL J[I08R 591 994 91 197 i e R ———————————— — 7
140-5.5x15 slot \L-S,r sy /-\TA4806*C1'$7 19
40-.217%.591 slot 295 ;\1 - ° Sp4

‘
J
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REFERENCE DATA

1. Load current vs. ambient temperature
10 A type
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(a) With external heat sink

« A heat sink; optional heat sink (AQP-HS-20A) or
a 150x150x%3.2 mm aluminum sheet (painted black)
« The heat sink surface area is the required area for
one solid-state relay.

2-1. Non-repetitive surge current vs. carrying
time (10 A type)
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(b) Without external heat sink

If the mounting surface is not metallic and a heat sink
is not used, expose the bottom surface and plate sur-
face to improve heat dissipation.

The graphs show the characteristics when the relay is
mounted as shown in the right figure.

2-2. Non-repetitive surge current vs. carrying
time (15 A type)
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Washers are added
to lift the relay.

Hole for radiation
(40x35 mm)

2-3. Non-repetitive surge current vs. carrying
time (20 A type)
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3. Input voltage vs. input current
(10 A, 15 A, 20 A type)
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NOTE

Regarding installation
DIN Rail Mounting

When the relay is mounted to a rail using
the DIN mounting rail (optional), the rated
capacity is limited to the characteristics of

a relay without a heat sink attached.

For Cautions for Use, see Page 634 to 637.
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