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Solid State Relays for Heaters

G3PE-Single-phase

Compact, Slim-profile SSRs with Heat
Sinks. Models with No Zero Cross for
a Wide Range of Applications.

* RoHS compliant.

* Models also available with no zero cross

* Surge pass protection improved surge dielectric strength for
output currents. (OMRON testing)

e Compact with a slim profile.

* Mount to DIN Track or with screws.

« Conforms to UL, CSA, and EN standards (TUV certification).

& Refer to Safety Precautions at the end of this document.

Ordering Information

List of Models

Insulation
method

Number of
phases

Operation
indicator

Rated input
voltage

Zero cross
function

Applicable load =

Model

Yes

15 A, 100 to 240 VAC

G3PE-215B DC12-24

25 A, 100 to 240 VAC

G3PE-225B DC12-24

35 A, 100 to 240 VAC

G3PE-235B DC12-24

45 A, 100 to 240 VAC

G3PE-245B DC12-24

Phototriac 12 to 24 VDC

No

15 A, 100 to 240 VAC

G3PE-215BL DC12-24

25 A, 100 to 240 VAC

G3PE-225BL DC12-24

35 A, 100 to 240 VAC

G3PE-235BL DC12-24

45 A, 100 to 240 VAC

G3PE-245BL DC12-24

Single-phase Yes (yellow)

coupler

Yes

15 A, 200 to 480 VAC

G3PE-515B DC12-24

25 A, 200 to 480 VAC

G3PE-525B DC12-24

35 A, 200 to 480 VAC

G3PE-535B DC12-24

45 A, 200 to 480 VAC

G3PE-545B DC12-24

No

15 A, 200 to 480 VAC

G3PE-515BL DC12-24

25 A, 200 to 480 VAC

G3PE-525BL DC12-24

35 A, 200 to 480 VAC

G3PE-535BL DC12-24

45 A, 200 to 480 VAC

G3PE-545BL DC12-24

k The applicable load current depends on the ambient temperature. For details, refer to Load Current vs. Ambient Temperature in Engineering

Data.
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G3PE-Single-phase

Specifications
Certification
UL508, CSA22.2 No.14, and EN60947-4-3
Ratings
Input (at an Ambient Temperature of 25°C)
i Voltage level

M ALl Rated voltage Szl it Rated input current =

odel range Must operate voltage Must release voltage
G3PE-LJB 7 mA max.

121024 VDC 9.6 to 30 VDC 9.6 VDC max. 1.0 VDC max.
G3PE-[JJCIBL 15 mA max.
Output
Model
- G3PE-215B(L) | G3PE-225B(L) | G3PE-235B(L) | G3PE-245B(L) | G3PE-515B(L) | G3PE-525B(L) | G3PE-535B(L) | G3PE-545B(L)
Rated load voltage 100 to 240 VAC (50/60 Hz) 200 to 480 VAC (50/60 Hz)
Load voltage range 75 to 264 VAC (50/60 Hz) 180 to 528 VAC (50/60 Hz)
Applicable load current 0.1to 15 A 0.1t025A 0.5t035 A 0.5t045 A 0.1to 15A 0.1t025A 0.5t035A 0.5t045A
~ (at 40°C) (at 40°C) (at 25°C) (at 25°C) (at 40°C) (at 40°C) (at 25°C) (at 25°C)
Inrush current 150 A 220 A 440 A 150 A 220 A 440 A
resistance (60 Hz, (60 Hz, (60 Hz, 1 cycle) (60 Hz, (60 Hz, (60 Hz, 1 cycle)
1 cycle) 1 cycle) ’ 1 cycle) 1 cycle) ’

Permissible I’t 5 5 5 5 5 5
(reference value) 121A%s 260A%s 1,260A%s 128A%s 1,350A%s 6,600A%s
Applicable load 3 kW 5 kW 7 kW 9 kW 6 kW 10 kKW 14 KW 18 kW
(resistive load) (at200 VAC) | (at200 VAC) | (at200 VAC) | (at200 VAC) | (at400 VAC) | (at400 VAC) | (at400VAC) | (at400 VAC)

%k The applicable load current depends on the ambient temperature. For details, refer to Load Current vs. Ambient Temperature in Engineering
Data on page 1228.

Characteristics
Model G3PE G3PE G3PE G3PE G3PE G3PE G3PE G3PE

ltem -215B -225B -235B -245B -215BL -225BL -235BL -245BL
Operate time 1/2 of load power source cycle + 1 ms max. 1 ms max.

Release time 1/2 of load power source cycle + 1 ms max.

Output ON voltage drop | 1.6 V (RMS) max.

Leakage current 10 mA max. (at 200 VAC)

Insulation resistance 100 MQ min. (at 500 VDC)

Dielectric strength 2,500 VAC, 50/60 Hz for 1 min

Vibration resistance 10 to 55 to10 Hz, 0.375-mm single amplitude (0.75-mm double amplitude) (Mounted to DIN track)

Shock resistance Destruction: 294 m/s? (Mounted to DIN track)

Ambient storage

—30 to 100°C (with no icing or condensation)
temperature

AR EEIEE —30 to 80°C (with no icing or condensation)

temperature
ﬁl':‘n':iigi’:; Al 45% to 85%
Weight Approx. 240 g ‘ Approx. 400 g Approx. 240 g Approx. 400 g
Model G3PE G3PE G3PE G3PE G3PE G3PE G3PE G3PE
Item -515B -525B -535B -545B -515BL -525BL -535BL -545BL
Operate time 1/2 of load power source cycle + 1 ms max. 1 ms max.
Release time 1/2 of load power source cycle + 1 ms max.
Output ON voltage drop | 1.8 V (RMS) max.
Leakage current 20 mA max. (at 480 VAC)
Insulation resistance 100 MQ min. (at 500 VDC)
Dielectric strength 2,500 VAC, 50/60 Hz for 1 min

Vibration resistance 10 to 55 to10 Hz, 0.375-mm single amplitude (0.75-mm double amplitude) (Mounted to DIN track)

Shock resistance Destruction: 294 m/s? (Mounted to DIN track)

Ambient storage

temperature —30 to 100°C (with no icing or condensation)

T A G2z —30 to 80°C (with no icing or condensation)

temperature

Ambient operating

humidity 45% to 85%

Weight Approx. 240 g ‘ Approx. 400 g Approx. 240 g Approx. 400 g
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G3PE-Single-phase
Engineering Data

Input Voltage vs. Input Impedance and Input Voltage vs. Input Current
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g gw : Ta=25°C gz }i : Ta=-25°C g E o Ta=-25°C
8 & 91 8 € 13 T — g g 9 H
2 8 H g s H c ® H
g5 8 I I =l 23 ° 1
3 5 7 g S M Input current g = . H
B e S B 3 & L
N g L
5 T Input current 3 H 5 0 Input current
af = af—i .
L] "" 5 L] Ll ‘ﬂ'
3l 0 3 4
Ji _"\ 41— Input impedance ,»“‘\
2 L 3 2 e
f ‘/' Input impedance 2 \ - 4 '," Inpul‘imped‘ance
P 1 1 | ] . bt .
0 —— i 0 ]
0 5 10 15 20 25 30 35 0 5 10 15 20 25 30 35 0 5 10 15 20 25 30 35
Input voltage (V) Input voltage (V) Input voltage (V)
G3PE-5[ [ IBL
g3 12 H Ta = 25°C
o = [
e 5 13 : ——
% 5 12 H
g ; " H Input current
£ 3 10 i
g2 9 0
£ 8 H
7 y
6
5
4 Input impedance
3
2 —
1 S PP L
o=
0 5 10 15 20 25 30 35
Input voltage (V)
Load Current vs. Ambient Temperature
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Inrush Current Resistance: Non-repetitive
Keep the inrush current to below the inrush current resistance value (i.e., below the broken line) if it occurs repetitively.
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G3PE-Single-phase

Close Mounting (3 or 8 SSRs)
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Close Mounting Example

DIN Track
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G3PE-Single-phase
Dimensions

Note: All units are in millimeters unless otherwise indicated.

Solid State Relays
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Solid State Contactors for Heaters

G3PE-Three-phase

Compact, Slim-profile SSRs with Heat Sinks. Q@
Solid State Contactors for Three-phase @A Ce

Heaters Reduced Installation Work = '
with DIN Track Mounting. —

* RoHS compliant.

* Surge pass protection improved surge dielectric strength

for output currents. (OMRON testing)

¢ Slim design with 3-phase output and built-in heat sinks.

* DIN Track mounting types and screw mounting types are available.
All DIN Track mounting types mount to DIN Track
(applicable DIN Track: TR35-15Fe (IEC 60715)).

* Conforms to UL, CSA, and EN standards (TUV certification).

A Refer to Safety Precautions at the end of this document.

Ordering Information

List of Models
Models with Built-in Heat Sinks

Number of Insulation Operation Rated input Zero cross . s« | Number of
phases method indicator voltage function Type Sl e poles el
3 G3PE-215B-3N DC12-24
15 A, 100 to 240 VAC
2 G3PE-215B-2N DC12-24
3 G3PE-225B-3N DC12-24
25 A, 100 to 240 VAC
2 G3PE-225B-2N DC12-24
3 G3PE-235B-3N DC12-24
35 A, 100 to 240 VAC
2 G3PE-235B-2N DC12-24
3 G3PE-245B-3N DC12-24
45 A, 100 to 240 VAC
DIN track 2 G3PE-245B-2N DC12-24
mounting 2 3 G3PE-515B-3N DC12-24
15 A, 200 to 480 VAC
2 G3PE-515B-2N DC12-24
3 G3PE-525B-3N DC12-24
25 A, 200 to 480 VAC
2 G3PE-525B-2N DC12-24
3 G3PE-535B-3N DC12-24
35 A, 200 to 480 VAC
2 G3PE-535B-2N DC12-24
3 G3PE-545B-3N DC12-24
45 A, 200 to 480 VAC
Phototriac 2 G3PE-545B-2N DC12-24
Three-phase Yes (yellow) | 12to 24 VDC Yes
coupler 3 G3PE-215B-3 DC12-24
15 A, 100 to 240 VAC
2 G3PE-215B-2 DC12-24 3
3 G3PE-225B-3 DC12-24
25 A, 100 to 240 VAC
2 G3PE-225B-2 DC12-24
3 G3PE-235B-3 DC12-24
35 A, 100 to 240 VAC
2 G3PE-235B-2 DC12-24
3 G3PE-245B-3 DC12-24
45 A, 100 to 240 VAC
Screw 2 G3PE-245B-2 DC12-24
mounting 3 G3PE-515B-3 DC12-24
15 A, 200 to 480 VAC
2 G3PE-515B-2 DC12-24 3
3 G3PE-525B-3 DC12-24
25 A, 200 to 480 VAC
2 G3PE-525B-2 DC12-24
3 G3PE-535B-3 DC12-24
35 A, 200 to 480 VAC
2 G3PE-535B-2 DC12-24
3 G3PE-545B-3 DC12-24
45 A, 200 to 480 VAC
2 G3PE-545B-2 DC12-24

*1. The applicable load current depends on the ambient temperature. For details, refer to Load Current vs. Ambient Temperature in Engineering
Data on page 1235.

*2. The applicable DIN Track is the TR35-15Fe (IEC 60715). For details, refer to the mounting information in the Safety Precautions for All GBPE Models
on page 1243.

3. DIN Track or Screw mounting.
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G3PE-Three-phase

Models with Externally Attached Heat Sinks

Number of Insulation Operation Rated input Zero cross . Number
phases method indicator voltage function WIES HEpIEID R of poles SERE

3 G3PE-215B-3H DC12-24

15 A, 100 to 240 VAC
2 G3PE-215B-2H DC12-24
3 G3PE-225B-3H DC12-24

25 A, 100 to 240 VAC
2 G3PE-225B-2H DC12-24
3 G3PE-235B-3H DC12-24

35 A, 100 to 240 VAC
2 G3PE-235B-2H DC12-24
3 G3PE-245B-3H DC12-24

Externall 45 A, 100 to 240 VAC
Phototriac y 2 G3PE-245B-2H DC12-24

Three-phase Yes (yellow) | 12to24 VDC Yes attached heat

coupler sinks 3 G3PE-515B-3H DC12-24

15 A, 200 to 480 VAC
2 G3PE-515B-2H DC12-24
3 G3PE-525B-3H DC12-24

25 A, 200 to 480 VAC
2 G3PE-525B-2H DC12-24
3 G3PE-535B-3H DC12-24

35 A, 200 to 480 VAC
2 G3PE-535B-2H DC12-24
3 G3PE-545B-3H DC12-24

45 A, 200 to 480 VAC
2 G3PE-545B-2H DC12-24

sk The rated load current depends on the heat sink or radiator that is mounted. It also depends on the ambient temperature. For details, refer to
Load Current vs. Ambient Temperature on page 1235.

Accessories (Order Separately)

Heat Sink
Heat resistance Rth (s-a) (°C/W) Model
1.67 Y92B-P50
1.01 Y92B-P100
0.63 Y92B-P150
0.43 Y92B-P200
0.36 Y92B-P250
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G3PE-Three-phase
Specifications

Certification
UL508, CSA22.2 No.14, and EN60947-4-3

Ratings (at an Ambient Temperature of 25°C)
Operating Circuit (All Models)

ltemModel Same for all models
Rated operating voltage 12t0 24 VDC
Operating voltage range 9.6 to 30 VDC
Rated input current (impedance) | 10 mA max. (24 VDC)
Must-operate voltage 9.6 VDC max.
Must-release voltage 1 VDC min.
Insulation method Phototriac
Operation indicator Yellow LED

Main Circuit of Models with Built-in Heat Sinks

Model | G3PE- | G3PE- | G3PE- | G3PE- | G3PE- | G3PE- | G3PE- | G3PE- | G3PE- | G3PE- | G3PE- | G3PE- | G3PE- | G3PE- | G3PE- | G3PE-
215B- | 215B- | 225B- | 225B- | 235B- | 235B- | 245B- | 245B- | 515B- | 515B- | 525B- | 525B- | 535B- | 535B- | 545B- | 545B-

L= 3(N) | 2(N) | 3(N) | 2(N) | 3(N) | 2(N) | 3(N) | 2(N) | 3(N) | 2(N) | 3(N) | 2(N) | 3(N) | 2(N) | 3(N) | 2(N)

Rated load voltage 100 to 240 VAC 200 to 480 VAC

::'::;f“"g voltage 75 t0 264 VAC 180 to 528 VAC

Rated load current *' | 15 (at40°C) | 25 A (at40°C) | 35 A (at25°C) | 45A (at25°C) | 15A (at40°C) | 25 A (at 40°C) | 35 A (at 25°C) | 45 A (at 25°C)

Minimum load current 0.2A 05A

'r';’s':ssg rf:;’f";ak 150 A 220 A 440 A 220 A 440 A

value) p (60 Hz, 1 cycle) | (60 Hz, 1 cycle) (60 Hz, 1 cycle) (60 Hz, 1 cycle) (60 Hz, 1 cycle)
—

zz;g:::;g‘s a'IL o 121A% 260A%s 1,260A%s 260A%s 1,260A%

(Arzgi':t’;ff;:g,d e 5.1 kKW 8.6 kW 12.1 KW 15.5 KW 12.5 kW 20.7 kW 29.0 kW 37.4 kKW

class) 42 (at200 VAC) | (at200VAC) | (at200VAC) | (at200VAC) | (at480VAC) | (at480VAC) | (at480 VAC) | (at480 VAC)

1. The applicable load current depends on the ambient temperature. For details, refer to Load Current vs. Ambient Temperature in Engineering
Data on page 1235.

k2. Applicable Load
Use the following formula to calculate the maximum total capacity of a heater load for a three-phase balanced load with delta connections.
Maximum load capacity = Load current x Load voltage x V3
Example: 15 A x 200 V x \/g =5,196 W=5.1 kW
Example: 15 A x 400 V x V3 = 10,392 W = 10.3 kW

Main Circuit of Models with Externally Attached Heat Sinks

Model | G3PE- | G3PE- | G3PE- | G3PE- | G3PE- | G3PE- | G3PE- | G3PE- | G3PE- | G3PE- | G3PE- | G3PE- | G3PE- | G3PE- | G3PE- | G3PE-
215B- | 215B- | 225B- | 225B- | 235B- | 235B- | 245B- | 245B- | 515B- | 515B- | 525B- | 525B- | 535B- | 535B- | 545B- | 545B-

ltem 3H 2H 3HH 2H 3H 2H 3H 2H 3H 2H 3H 2H 3H 2H 3H 2H
Rated load voltage 100 to 240 VAC 200 to 480 VAC

Operating voltage

range 75 to 264 VAC 180 to 528 VAC

Rated load current* | 15A (at40°C) | 25 A (at40°C) | 35 A (at25°C) | 45A (at25°C) | 15 A (at40°C) | 25 A (at 40°C) | 35 A (at 25°C) | 45 A (at 25°C)
Minimum load current 0.2A 05A

'r';rs':ssg r‘:z:f";ak 150 A 220 A 440 A 220 A 440 A

value) p (60 Hz, 1 cycle) | (60 Hz, 1 cycle) (60 Hz, 1 cycle) (60 Hz, 1 cycle) (60 Hz, 1 cycle)
Permissible It 5 5 5 5 5
(reference value) 121A%s 260A?%s 1,260A2%s 260A?%s 1,260A%s
Applicable load

(resistive load: AC1 Refer to Engineering Data on page 1235.

class)

%k The rated load current depends on the heat sink or radiator that is mounted. It also depends on the ambient temperature.
For details, refer to Load Current vs. Ambient Temperature in Engineering Data on page 1235.
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G3PE-Three-phase

Characteristics
Models with Built-in Heat Sinks

Model | G3PE- | G3PE- | G3PE- | G3PE- | G3PE- | G3PE- | G3PE- | G3PE- | G3PE- | G3PE- | G3PE- | G3PE- | G3PE- | G3PE- | G3PE- | G3PE-
215B- | 215B- | 225B- | 225B- | 235B- | 235B- | 245B- | 245B- | 515B- | 515B- | 525B- | 525B- | 535B- | 535B- | 545B- | 545B-
fizne 3(N) 2(N) 3(N) 2(N) 3(N) 2(N) 3(N) 2(N) 3(N) 2(N) 3(N) 2(N) 3(N) 2(N) 3(N) 2(N)
Operate time | 1/2 of load power source cycle + 1 ms max.
Release time | 1/2 of load power source cycle + 1 ms max.
OutputON |4 ~y/ Bvis) max. 1.8V (RMS) max.
voltage drop
Leakage
—— 10 mA max. (at 200 VAC) 20 mA max. (at 480 VAC)
Insulation .
T 100 MQ min. (at 500 VDC)
Dielectric .
strength 2,500 VAC, 50/60 Hz for 1 min
Vibration o DIN Track mounting: 10 to 55 to 10 Hz, 0.175-mm single amplitude (0.35-mm double amplitude)
resistance e Screw mounting: 10 to 55 to 10 Hz, 0.375-mm single amplitude (0.75-mm double amplitude)
Shock > I
D 294 m/s? (reverse mounting: 98 m/s2)
Ambient
storage -30 to 100°C (with no icing or condensation)
temperature
Ambient
operating —30 to 80°C (with no icing or condensation)
temperature
Ambient
operating 45% to 85%
humidity
" Approx. | Approx. | Approx. | Approx. | Approx. | Approx. Approx. | Approx. | Approx. | Approx. | Approx. | Approx.
Weight Approx. 125k | 4 45 g | 1.25kg | 1.65kg | 1.45kg | 2.0kg | 1.65kg | PP 1:25K9 | yls o [1.25kg |1.65kg | 1.45kg |2.0kg | 1.65 kg

sk The leakage current of phase S will be approximately V3 times larger if the 2-element model is used.

Models with Externally Attached Heat Sinks

Model | G3PE- | G3PE- | G3PE- | G3PE- | G3PE- | G3PE- | G3PE- | G3PE- | G3PE- | G3PE- | G3PE- | G3PE- | G3PE- | G3PE- | G3PE- | G3PE-
215B- | 215B- | 225B- | 225B- | 235B- | 235B- | 245B- | 245B- | 515B- | 515B- | 525B- | 525B- | 535B- | 535B- | 545B- | 545B-
ftem 3H 2H 3H 2H 3H 2H 3H 2H 3H 2H 3H 2H 3H 2H 3H 2H
Operate time | 1/2 of load power source cycle + 1 ms max.
Release time | 1/2 of load power source cycle + 1 ms max.
Output ON
voltage drop 1.6 V (RMS) max. 1.8 V (RMS) max.
Leakage
current * 10 mA max. (at 200 VAC) 20 mA max. (at 480 VAC)
Insulation .
D 100 MQ min. (at 500 VDC)
Dielectric B
strength 2,500 VAC, 50/60 Hz for 1 min
Vibration } . .
CEELED 10 to 55 to 10 Hz, 0.375-mm single amplitude (0.75-mm double amplitude)
Shock . >
D Destruction: 294 m/s’
Ambient
storage -30 to 100°C (with no icing or condensation)
temperature
Ambient
operating —-30 to 80°C (with no icing or condensation)
temperature
Ambient
operating 45% to 85%
humidity
Weight Approx. 300 g
sk The leakage current of phase S will be approximately V3 times larger if the 2-element model is used.
Heat Sinks
Model Weight
Y92B-P50 Approx. 450 g
Y92B-P100 Approx. 450 g
Y92B-P150 Approx. 600 g
Y92B-P200 Approx. 850 g
Y92B-P250 Approx. 1,200 g
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G3PE-Three-phase
Engineering Data

Input Voltage vs. Input Impedance and Input Voltage vs. Input Current

G3PE-2[11B-[]] G3PE-511B-1
g<10 H g<15 i T ose
58 : cegs ;
fra— foef—
£ : — g 13
l: Input current 8 : f- \
5 . H Input current
4 = 6 :
3 a . I i\ i l: Input impedance
5 :‘ "'," ’ Input impedance 3 H |
b ) [
1 1 P s
0 _/
0 5 10 15 20 25 30 35 0 5 10 15 20 25 30 35
Input voltage (V) Input voltage (V)
Load Current vs. Ambient Temperature
Models with Built-in Heat Sinks
G3PE-215B-3(N), G3PE-225B-3(N) G3PE-235B-3(N), G3PE-245B-3(N)
G3PE-215B-2(N), G3PE-225B-2(N) G3PE-235B-2(N), G3PE-245B-2(N)
G3PE-515B-3(N), G3PE-525B-3(N) G3PE-535B-3(N), G3PE-545B-3(N)
G3PE-515B-2(N), G3PE-525B-2(N) G3PE-535B-2(N), G3PE-545B-2(N)
< 30 < 50 ‘ ‘
5 § 45 G3PE-245B-3(N)
3 25 3 G3PE-245B-2(N)
- G3PE-225B-3(N) o 40 N GB3PE-545B-3(N) —]
S G3PE-225B-2(N) 3 N\ G3PE-545B-2(N)
= G3PE-525B-3(N) - 35 )
20— T G3PE-525B-2(N) \ G3PE-235B-3(N) P\
G3PE-235B-2(N A
‘ % GSPE-SSSB-SENg NN %

15 ‘ I G3PE-535B-2(N) N
G3PE-215B-3(N) RS
GB3PE-215B-2(N) 20 A,

10 ,ggEE'g}gg'g(“) N\ 18 DV % The dotted lines in the charts are

315820 14 O the UL derating curves for the
7 ]g G3PE-235B-3(N), G3PE-245B-3(N),
G3PE-235B-2(N), G3PE-245B-2(N),
G3PE-535B-3(N), G3PE-545B-3(N),
0 0 G3PE-535B-2(N), G3PE-545B-2(N).
30 20 0 20 40 60 80 100 -30 20 0 2025 40 60 80 100
Ambient temperature (°C) Ambient temperature (°C)
Models with Externally Attached Heat Sinks
G3PE-215B-3H(-2H) G3PE-235B-3H(-2H)
G3PE-225B-3H(-2H) G3PE-245B-3H(-2H)
G3PE-515B-3H(-2H) G3PE-535B-3H(-2H)
G3PE-525B-3H(-2H) G3PE-545B-3H(-2H)
< 10 < 10[ G3PE-235B-3H(-2H)
= = GB3PE-245B-3H(-2H)
g e GBPE-535B-3H(-2H)
3 3 G3PE-545B-3H(-2H)
S s 5 s
© ©
S S
GB3PE-225B-3H(-2H)
G3PE-525B-3H(-2H) \N
6 6
GB3PE-215B-3H(-2H) \

41 G3PE-515B-3H(-2H) N 4

2 2

0 0

-30 20 0 20 40 60 80 100 30 20 0 2025 40 60 80 100

Ambient temperature (°C) Ambient temperature (°C)
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G3PE-Three-phase

Inrush Current Resistance: Non-repetitive
Keep the inrush current to below the inrush current resistance value (i.e., below the broken line) if it occurs repetitively.

G3PE-215B-3(N)(H) G3PE-225B-3(N)(H), G3PE-525B-3(N)(H) G3PE-235B-3(N)(H), G3PE-535B-3(N)(H)
G3PE-215B-2(N)(H) G3PE-225B-2(N)(H), G3PE-525B-2(N)(H) G3PE-235B-2(N)(H), G3PE-535B-2(N)(H)
G3PE-515B-3(N)(H), G3PE-245B-3(N)(H), G3PE-545B-3(N)(H)
G3PE-515B-2(N)(H), G3PE-245B-2(N)(H), G3PE-545B-2(N)(H)
< 250 < 250 < 500
3 3 3
o o o
< < <
£ 200 £ 200 £ 400
g g N g
AN =N
iz 5 N g \
2 150[—Y 2 150 N 2 300
- \\ - \\ - N\
™ -- Bnet - h
100 N 100 <L ™ e 200 N AN
-~ \\ “‘ NK ~\~~ \\\\
~ ~d \\\ Sl L ~~. ~~..\
50 RESUR T 50 = R 100 hE <
.~~'~. T~ M=t ki - i
% 30 50 100 300500 1,000 3,000 5000 010 30 50 100 300500 1,000 3,000 5,000 010 30 50 100 300500 1,000 3,000 5000
Energized time (ms) Energized time (ms) Energized time (ms)
Heat Sink Area vs. Load Current (40°C and 80°C)
G3PE-225B-3H G3PE-525B-3H
< 50,000 < 50000 Note: The heat sink area is the combined
S s S 300 area of all surfaces of the heat sink
3 8 that radiate heat.
; Ambient temperature Ambient temperature z Amblent temperature Ambient temperature For the G3PE-5258-3H, when a
% 10000 —-8%C +40°C 5 10o00p—+80C A0 o current of 18 A flows through the SSR
g f 7 g / 7 at 40°C, the graph shows that a heat
7 7 V4 ’
5,000 / // T 5,000 / // sink area of about 2,500 cm?2 would
3,000 / / 3,000 / / be required. Therefore, if the heat
Aluminum plate t = 3.0 / / Aluminum plate t = 3.0 sink I.S square, O_ne side of a.n
1000 1,000 aluminum plate in the heat sink must
' 7 e TEL A be 36 ¢cm or longer (V2,500 (cm?)/2 =
500—F" 7 500 - 36 cm (rounded to a whole number)).
300 300
100 100
0 10 20 30 40 0 10 20 30 20
Load current (A) Load current (A)

Models with Externally Attached Heat Sinks
Heat Resistance Rth (Junction/SSR Back

Surface)

Model Rth (°C/W)
G3PE-215B-3H 1.05
G3PE-225B-3H 0.57
G3PE-235B-3H 0.57
G3PE-245B-3H 0.57

Heat Resistance of Heat Sinks

Model Rth (°C/W)
Y92B-P50 1.67
Y92B-P100 1.01
Y92B-P150 0.63
Y92B-P200 0.43
Y92B-P250 0.36

Note: If a commercially available heat sink is used, use one that has
a heat resistance equal to or lower than a standard OMRON
Heat Sink.
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G3PE-Three-phase

Dimensions

Note: All units are in millimeters unless otherwise indicated.

Solid State Relays
Models with

DIN Track Mounting
G3PE-215B-3N

Two, 4.6-dia. mounting holes

Four, 8 dia.
= Two, M3.5

. Gl
A H i 84.5 100

G3PE-215B-2N

L |
51

G3PE-225B-2N Two, R2'3777 [77 7%4 & H ‘ é max. 90 max.
G3PE-515B-3N mounting : =
G3PE-515B-2N " Caliclichd s %Tl L
G3PE-525B-2N 05— Lﬁ Y
2 fgg_z* Six, M4 80 max.——*|

fe—— 68 —|

Note: Without terminal cover. Note: With terminal cover.

Mounting Holes

-

90+0.3
120 max.

‘ Four, 4.5 dia. or M4
|

ij (e
I

Terminal Arrangement/Internal Circuit Diagram
G3PE-2[15B-2N G3PE-515E-3N

G3PE-215B-3N G3PE-5[15B-2N

Models with Twrc;,oﬁ.re-:i;.aﬁounting holes
DIN Track Mounting ?/L,—Lrg o85S 2 == F j
G3PE-225B-3N : ‘ & - u
G3PE-235B-2N > AR " { ’%
G3PE-525B-3N I S A N R
G3PE-535B-2N Two, 2.8 ! —+ . R l ‘ '

holes @@H@H@\ — R ,

Lt :I“*U—L—J_'u‘\_ T
R vt B R A

le—— 68 ——|

Note: Without terminal cover.

Mounting Holes

T 35
64”-34'1 194 2%.2 max
N, o | I
? ? ¥
110:03 77‘77 120 max.
‘ Four, 4.5 dia. or M4
. \
BN e
T T

Terminal Arrangement/Internal Circuit Diagram
G3PE-235B-2N G3PE-525B-3N G3PE-535B-2N

i pESREl
@ @ : @)

G3PE-225B-3N
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G3PE-Three-phase

Models with
DIN Track Mounting
G3PE-235B-3N
G3PE-245B-2N
G3PE-535B-3N
G3PE-545B-2N

Two. 2.3\ TSI

holes

Two, 4.6-dia. mounting holes

Four, 8 dia.
2 &2
Two, M3.5
\ 7
——r—- 24 68

'

0.5 Six, M5

Note: Without terminal cover.

Mounting Holes

(rf 64:0.3 —»‘
e -o-

13003 —-——+

Four, 4.5 dia. or M4

G3PE-245B-2N

140
max. max.

$]
—6%)——
& 1 & ﬁ%}
I
5L

RS gC]
e

+——80 max.—~

Note: With terminal cover.

f
T 35
19.1 232 max.
,

1

|

120 max.

(N
1 1

Terminal Arrangement/Internal Circuit Diagram
G3PE-535B-3N

G3PE-545B-2N

Models with

Two, 4.6-dia. mounting holes

DIN Track Mounting A o wes
G3PE-245B-3N o
G3PE-545B-3N SIS ‘
Two,R23| — —— 24 68
) hmulunting ¥ l
e o BRI
0.5 Six, M5
20 | 20
[+ 32.2 »

Note: Without terminal cover.

Mounting Holes

130:08 —-——+

Four, 4.5 dia. or M4

| )
P A —-
T T

5 i
e

——80 max.—|

110 max.
Note: With terminal cover.

19.1 28.2 max.
1
|

% L

120 max.

,  Terminal Arrangement/Internal Circuit Diagram
G3PE245B-3N G3PE-545B-3N




G3PE-Three-phase

Models with Screw Mounting

G3PE-215B-2 -
G3PE-515B-2 s . H‘J ; ﬂ
I x
b S 2v4 68 7 3
S A H}
olslliEliEs ° j
‘76 ] ¥ N Two, M3.5 L
08— Six, M4 von oo B0 max——
32.0 elliptical hole
68— Note: With terminal cover.

Note: Without terminal cover.

DIN Track or screw mounting Mounting Holes

Two, 4.5 dia. or M4

W T
T

19.1 23.2 max.
| . . . .

- Terminal Arrangement/Internal Circuit Diagram
L* 50+0.3 —»

G3PE-215B-2 G3PE-515B-2

Models with Screw Mounting
G3PE-215B-3 Four, R2.5

G3PE-225B-2 ? 3 2 O % % & T

G3PE-515B-3 g T LH
: ° 805 845 I
g - . B 2v4 68 - ! é 610 max. H—’
i Q@ﬁ - led e |9

G3PE-525B-2

mll

il 0.5 Two, M3.5 [+——80 max.—
% 20 | 20 Six, M4 %
32.2 100
fe—— 68 ——»| 110.5 max.
Note: Without terminal cover. Note: With terminal cover.
Mounting Holes [T }

Four, 4.5 dia. or M4

|
For screw mounting only T D D D D
' . 6003

10003 -

35

19.1 23‘.2 max.
|

[

70 max.

Terminal Arrangement/Internal Circuit Diagram

G3PE-215B-3 G3PE-225B-2 G3PE-515B-3 G3PE-525B-2
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G3PE-Three-phase

MOdels Wlth Four, R2.5 | 3
Screw Mounting ] & = % «#L o e
G3PE-225B-3 o ‘ LH
G3PE-235B-2 R L sas g 1105 -
G3PE-525B-3 o max max.
G3PE-535B-2 O
L& 4 o |
dz|7Two, M3.5 4 ‘
T
0.5 Six, M5 t+——80 max,——»|
20 | 20 (G3PE-[135B-2) %0
300 Six, M4
- (G3PE-[125B-3) 100
68 110.5 max.
Note: Without terminal cover. Note: With terminal cover.
Mounting Holes
Four, 4.5 dia. or M4
} ¥ f
For screw mounting only ; | ‘ Tt 194 232 rr?;(.
| - |
oo
I
70 max.

100+0.3

Terminal Arrangement/Internal Circuit Diagram

G3PE-225B-3 G3PE-235B-2 G3PE-525B-3 G3PE-535B-2

Models with Four, R2.5 5
Screw Mounting é |—:t> Jﬁ
G3PE-235B-3 — =
© bl @
G3PE-245B-2 © ‘ g * $ * ‘
G3PE-535B-3 ) § 845 | 1305
G3PE-545B-2 ] 2 ¥ ] o max. %0 max. ﬁ -
[
d:ﬁ-"_"'ff:' @@H@H@\ I N L& 4 & | { L
— Two, M3.5 |_ —|
05 T Six, M5 47801:1:)(.4,
32.2 120
68 130.5 max.
Note: Without terminal cover. Note: With terminal cover.

Mounting Holes i
Four, 4.5 dia. or M4 35
19.1 23.2 max.
- - |
For screw mounting only [ D D D —
! ! ooms Y 70 max.
120:05 Terminal Arrangement/Internal Circuit Diagram
G3PE-235B-3 G3PE-245B-2 G3PE-535B-3 G3PE-545B-2

EEERIREEE:] © © B | 0®
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G3PE-Three-phase

Models with Screw Mounting

G3PE-245B-3 Four, R2.5 | 5
G3PE-545B-3 44 —Lb ‘ 1
e 4 & HJ
221 68 | arzrts 150 192)(5? .
i:l | H—’
o RAIRAITRE ¢ L & L
Two, M3.5 ‘
i i} '
Six, M5 |
0.5 [+——80 max.——*
20 | 20 10
32.2 120
68 130.5 max.
Note: Without terminal cover. Note: With terminal cover.
Mounting Holes 35
For screw mounting only Four, 4.5 dia; or M4 ‘ 10.1 23 2 ma
I
70 max.
180:02 Terminal Arrangement/lnternal Circuit Diagram
G3PE-245B-3 G3PE-545B-3
@e ol e e
i 120:0.3 AY AY AY ‘ ‘ I I
©8 0 o @
Models with Externally Attached Heat Sinks
G3PE-215B-3H Four, 4.5 dia. Four, 8 dia. 9
) — ¥
G3PE-215B-2H © © @ % & = 8 dia.
G3PE-225B-3H L 45 dia.
G3PE-225B-2H B I I I + o s |||
G3PE-235B-3H ‘ @ ! o J '
G3PE-235B-2H EsliEsliEs @ =
G3PE-245B-3H 05 Two, M3.5 80 o
G3PE-245B-2H 202 Note: With terminal cover.
G3PE-515B-3H 302 _—
G3PE-515B-2H 68 (GSPE [115B-LH/-[125B-C1H)
G3PE-525B-3H Note: Without terminal cover. (GsPE 1358 H/-C45B-CH)
G3PE-525B-2H Mounting Holes
G3PE-535B-3H Four, 4.5 dia. or M4 ;5
G3PE'535B'2H ! ! ! 19.1 23.2 mMax.
G3PE-545B-3H | *\ ¥

G3PE-545B-2H

' 6803

fe—— 68203 —|

G3PE-2[15B-3H

G3PE-2[15B-2H

Terminal Arrangement/Internal Circuit Diagram

G3PE-5[15B-3H G3PE-5015B-2H
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G3PE-Three-phase

Accessories (Order Separately)

Heat Sink

Y92B-P50 (Mounts to DIN Track.)
For G3PE-215B-2H and
G3PE-515B-2H

Heat Sink
Y92B-P100

For G3PE-215B-3H,
G3PE-225B-2H,
G3PE-515B-3H, and
G3PE-525B-2H

_ Mounting Holes Four, M4 Mounting Holes
— 50—~ 45 dia- Two, 4.5 dia. or M4 ‘ 19 ‘ Four, 4.5 dia. or Ms
[ g ' A
ﬁ B T
7 ® 5
68 6o 805 ! 003
68 Cieise 805 go 100 4 .1 9003 J l
elliptical ,$ ¢ B
hole N ® 100:0.3
T A . Four, 68
o 50105 —»] R2.5 110.5 max.
F+——80 max.——
* U
D ‘ D — 70 max.
| 55 max.
Heat Sink Heat Sink Heat Sink
Y92B-P150 Y92B-P200 Y92B-P250
For G3PE-225B-3H, For G3PE-235B-3H, For G3PE-245B-3H and
G3PE-235B-2H, G3PE-245B-2H, G3PE-545B-3H
G3PE-525B-3H, and G3PE-535B-3H, and
G3PE-535B-2H G3PE-545B-2H
Four, M4 120 120
100
L} /'J4F L} Four, M4 ng» L? él%’
[ ) [ ]
5 5 5
M4-D10 | Four, M4
e 0 108 | e % 1208 y
68 47.6 150 1,22;’_’
Y —= =
I N Pl
Four, 68 Four,
R25 1. 4105max— R2.5 68 M4-D10
120
j«—130.5 max. ————| Y
Four,
R2.5 68
f 120
HUC LI
70 max. | 70 max. D D D D D
| 70 max.
Mounting Holes Mounting Holes
_ Mounting Holes
Four, 4.5 dia. or M4 Four, 4.5 dia. or M4 Four, 4.5 dia. or M4
S
| 90+0.3 | 9003
‘ 15003

100:03

120:0.3

120103




Safety Precautions for All G3PE Models

For common precautions, refer to Safety Precautions for All Solid-state Relays on page 1191.

| /\ CAUTION

Minor electrical shock may occasionally occur.

Do not touch the G3PE terminal section (i.e., current-
carrying parts) while the power is being supplied.
Also, always attach the cover terminal.

The G3PE may rupture if short-circuit current flows.
As protection against accidents due to short-
circuiting, be sure to install protective devices, such
as fuses and no-fuse breakers, on the power supply
side.

> >

Minor electrical shock may occasionally occur.

Do not touch the main circuit terminals on the G3PE
immediately after the power supply has been turned
OFF. Shock may result due to the electrical charge
stored in the built-in snubber circuit.

Minor burns may occasionally occur.

Do not touch the G3PE or the heat sink while the
power is being supplied or immediately after the
power supply has been turned OFF. The G3PE and
heat sink become extremely hot.

B B>

Precautions for Safe Use

OMRON constantly strives to improve quality and reliability.

SSRs, however, use semiconductors, and semiconductors may
commonly malfunction or fail. In particular, it may not be possible to
ensure safety if the SSRs are used outside the rated ranges.
Therefore, always use the SSRs within the ratings. When using an
SSR, always design the system to ensure safety and prevent human
accidents, fires, and social harm in the event of SSR failure. System
design must include measures such as system redundancy,
measures to prevent fires from spreading, and designs to prevent
malfunction.

Transport
Do not transport the G3PE under the following conditions.
Doing so may result in damage, malfunction, or deterioration of
performance characteristics.
* Conditions in which the G3PE may be subject to water.
e Conditions in which the G3PE may be subject to high temperature
or high humidity.
* Conditions in which the G3PE is not packaged.

Operating and Storage Environments

Do not use or store the G3PE in the following locations. Doing so may
result in damage, malfunction, or deterioration of performance
characteristics.

Locations subject to rainwater or water splashes.

Locations subject to exposure to water, oil, or chemicals.
Locations subject to high temperature or high humidity.

Do not store in locations subject to ambient storage temperatures
outside the range —30 to 100°C.

Do not use in locations subject to relative humidity outside the
range 45% to 85%.

Locations subject to corrosive gases.

Locations subject to dust (especially iron dust) or salts.

Locations subject to direct sunlight.

Locations subject to shock or vibration.

OmRrRON

Installation and Handling

* Do not block the movement of the air surrounding the G3PE or heat
sink. Abnormal heating of the G3PE may result in shorting failures
of the output elements or burn damage.

* Do not use the G3PE if the heat radiation fins have been bent by
being dropped. Doing so may result in malfunction due to a
reduction in the heat radiation performance.

e Do not handle the G3PE with oily or dusty (especially iron dust)
hands. Doing so may result in malfunction.

e Attach a heat sink or radiator when using an SSR. Not doing so
may result in malfunction due to a reduction in the heat radiation
performance.

Installation and Mounting

e Mount the G3PE in the specified direction. Otherwise excessive
heat generated by the G3PE may cause short-circuit failures of the
output elements or burn damage.

* Make sure that there is no excess ambient temperature rise due to
the heat generation of the G3PE. If the G3PE is mounted inside a
panel, install a fan so that the interior of the panel is fully ventilated.

o Make sure the DIN track is securely mounted. Otherwise, the
G3PE may fall.

* When mounting the heat sink, do not allow any foreign matter
between the heat sink and the mounting surface. Foreign matter
may cause malfunction due to a reduction in the heat radiation
performance.

o |f the G3PE is mounted directly in a control panel, use aluminum,
steel plating, or similar material with a low heat resistance as a
substitute for a heat sink. Using the G3PE mounted in wood or
other material with a high heat resistance may result in fire or
burning due to heat generated by the G3PE.

Installation and Wiring

Use wires that are suited to the load current. Otherwise, excessive
heat generated by the wires may cause burning.

Do not use wires with a damaged outer covering.

Otherwise, it may result in electric shock or ground leakage.

Do not wire any wiring in the same duct or conduit as power or
high-tension lines. Otherwise, inductive noise may damage the
G3PE or cause it to malfunction.

When tightening terminal screws, prevent any non-conducting
material from becoming caught between the screws and the
tightening surface. Otherwise, excessive heat generated by the
terminal may cause burning.

Do not use the G3PE with loose terminal screws. Otherwise,
excessive heat generated by the wire may cause burning.

For the G3PE models with a carry current of 35 A or larger, use M5
crimp terminals that are an appropriate size for the diameter of the
wire.

o Always turn OFF the power supply before performing wiring. Not
doing so may cause electrical shock.

Installation and Usage

e Select a load within the rated values. Not doing so may result in
malfunction, failure, or burning.

o Select a power supply within the rated frequencies. Not doing so
may result in malfunction, failure, or burning.

» If a surge voltage is applied to the load of the Contactor, a surge
bypass(*) will function to trigger the output element. The G3PE
therefore cannot be used for motor loads. Doing so may result in
load motor malfunction.

%k Surge Bypass
This circuit protects the output circuit from being destroyed. This
suppresses the surge energy applied inside the SSR in comparison
with a varistor for the main circuit protection. By alleviating electrical
stress on the electronic components of the SSR's output circuit,
failure and destruction due to surge voltage are suppressed.

Reference value: Surge dielectric strength of 30 kV min.
(Test conditions: 1.2 X 50 ps standard voltage waveform, peak voltage
of 30 kV, repeated 50 times according to JIS C5442)



G3PE

Precautions for Correct Use

The SSR in operation may cause an unexpected accident.
Therefore it is necessary to test the SSR under the variety of
conditions that are possible. As for the characteristics of the SSR, itis
necessary to consider differences in characteristics between
individual SSRs.

The ratings in this catalog are tested values in a temperature range
between 15°C and 30°C, a relative humidity range between 25% and
85%, and an atmospheric pressure range between 86 and 106 kPa.
It will be necessary to provide the above conditions as well as the load
conditions if the user wants to confirm the ratings of specific SSRs.

Causes of Failure

¢ Do not drop the G3PE or subject it to abnormal vibration or shock
during transportation or mounting. Doing so may result in
deterioration of performance, malfunction, or failure.

o Tighten each terminal to the torque specified below. Improper
tightening may result in abnormal heat generation at the terminal,
which may cause burning.

Terminals Screw terminal diameter | Tightening torque
Input terminals M3.5 0.591t0 1.18 N-m
Output M4 0.98t0 1.47 N-m
terminals M5 1.57 t0 2.45 N-m

¢ Do not supply overvoltage to the input circuits or output circuits.
Doing so may result in failure or burning.

¢ Do not use or store the G3PE in the following conditions. Doing so
may result in deterioration of performance.
o Locations subject to static electricity or noise
o Locations subject to strong electric or magnetic fields
o Locations subject to radioactivity

Mounting

e The G3PE is heavy. Firmly mount the DIN Track and secure both
ends with End Plates for DIN Track mounting models. When

mounting the G3PE directly to a panel, firmly secure it to the panel.

Screw diameter: M4
Tightening torque: 0.98 to 1.47 N-m

Mounted on a Mounted on a
vertical surface horizontal surface

=

Vertical
Direction

Panel

Panel | T TR TR

Note: Make sure that the load current is 50% of the rated load current
when the G3PE is mounted horizontally.
For details on close mounting, refer to the related information
under performance characteristics.
Mount the G3PE in a direction so that the markings read
naturally.

e The G3PE-2N/-3N (DIN Track mounting models) can be mounted

on the following TR35-15Fe (IEC 60715) DIN Tracks.

Wiring
¢ When using crimp terminals, refer to the terminal clearances
shown below.

Output Terminal Section for Three-phase Models
7 mm

13 mm—=

M4 (15 A, 25 A)
M5 (35 A, 45 A)

Output Terminal Section for Single-phase Models
15-A and 25-A Models  35-A and 45-A Models

=10 mm-»| +—13 mm—»
‘ T
12.4 mm 12.9 mm
Q4(15 A, 25A) M5 (35 A, 45 A)
Input Terminal Section

7.0 mm
-

& T

M3.5

* Make sure that all lead wires are thick enough for the current.

¢ Forthree-element and two-element models, the output terminal will
be charged even when the Relay is OFF. Touching the terminal
may result in electric shock. To isolate the Relay from the power
supply, install an appropriate circuit breaker between the power
supply and the Relay.

Always turn OFF the power supply before wiring the Unit.
Terminal L2 and terminal T2 of a 2-element model are internally
connected to each other. Connect terminal L2 to the ground
terminal of the power supply.

If terminal L2 is connected to a terminal other than the ground
terminal, cover all the charged terminals, such as heater terminals,
to prevent electric shock and ground faults.

Fuses

e Use a quick-burning fuse on the output terminals to prevent
accidents due to short-circuiting. Use a fuse with equal or greater
performance than those given in the following table.

Recommended Fuse Capacity

R orams P | Applicable SSR (IECFGI:)SZeGQ-4)
15A G3PE[J15B Series
25A G3PE[J25B Series 32A
35A G3PE[J35B Series 63 A
45 A G3PE[J45B Series

Manufacturer Thickness 1.5 mm 2.3 mm
Schneider AM1-DE200 |---

210-114,
WAGO 210-197 210-118
PHOENIX NS35/15 NS35/15-2.3

OmRrRoON




G3PE

EMC Ditective Compliance
EMC direcives can be complied with under the following conditions.
1. Single phase 240V (2[JJB) models

* A capacitor must be connected to the load power supply.
e The input cable must be less than 3 m.

3m Max. Recommended Capacitor (Film capacitor) : 1pF , 250VAC

2. Single phase 480V (5[11B) models

* A capacitor must be connected to the input power supply.

* A capacitor, varistor and toroidal core must be connected to the
load power supply.

e The input cable must be less than 3 m.

Tr0|da| core

3 m Max. Recommended Capacitor (Film capacitor) : 0.05uF , 500VAC (LOAD)
0.1pF , 250VAC (INPUT)
Recommended Varistor : 470V, 1750A
Recommended Troidal core : NEC/TOKIN:ESD-R-25B or equivalent

3. Three phases models

* A capacitor must be connected to the input power supply.

o A capacitor and toroidal core must be connected to the load power supply.
e The input cable must be less than 3 m.

/Troidal core

LOAD

INPUT

OUTPUT

3 m Max.

Recommended Capacitor (Film capacitor) : 1pF , 250VAC (240V LOAD)
0.05uF , 500VAC (480V LOAD)
0.14F , 250VAC (INPUT)

Recommended Troidal core : NEC/TOKIN:ESD-R-25B or equivalent

EMI

This is a Class A product (for industrial environments). In a domestic
environment, the G3PE may cause radio interference, in which case
the user may be required to take appropriate measures.

Noise and Surge Effects
If noise or an electrical surge occurs that exceeds the malfunction
withstand limit for the G3PE output circuit, the output will turn ON for
a maximum of one half cycle to absorb the noise or surge. Confirm
that turning the output ON for a half cycle will not cause a problem for
the device or system in which the G3PE is being used prior to actual
use. The G3PE malfunction withstand limit is shown below.
o Malfunction withstand limit (reference value): 500 V
Note: This value was measured under the following conditions.
Noise duration: 100 ns and 1 us
Repetition period: 100 Hz
Noise application time: 3 min

Mounting Models with Externally Attached Heat Sinks

» Before attaching an external Heat Sink or Radiator to the Unit,
always apply silicone grease, such as Momentive Performance
Material’s YG6260 or Shin-Etsu Chemical’'s G747, to the mounting
surface to enable proper heat radiation.

» Tighten the screws to the following torque to secure the Unit and
external Heat Sink or Radiator to enable proper heat dissipation.
Tightening torque: 2.0 N-m

OmRrRON

Mounting to Control Panel

The G3PE is heavy. Firmly mount the DIN track and secure both ends
with End Plates for DIN-track-mounting models. When mounting the
G3PE directly to a panel, firmly secure it to the panel.

If the panel is airtight, heat from the SSR will build up inside, which
may reduce the current carry ability of the SSR or adversely affect
other electrical devices. Be sure to install ventilation holes on the top
and bottom of the panel.

SSR Mounting Pitch (Panel Mounting)
e Single-phase Model

Duct or other object blocking airflow

‘ ‘ Between duct and
G3PE

SSR 10 mm min
\ 60 mm min.
O 0|0 o]0 O O 0]O Oo]o ©
Q e |8 e & |8

Vertical Direction

Mounting directionI !

1
®
) -l Between duct and
Host and slave ¥ © 16 |® ©_1® |® G3PE
e Calcdon ‘fSOmmmin.

0 O[O0 0]0 ©
® ® |©
ﬂ@nﬂ @nﬂ@n
I o of e
[l N
® |® |®
OipdOpd©nd

e Three-phase Models

Between duct and

Duct or other objecta’:‘ G3PE
—

blocking airflow

10 mm min 80 mm min.
o o
© O O )
&/ ]
G3PE 0 G3PE O
[} &l

Host and slave

80 mm min

® S S S S
T«

E— ]
® 0 e ® © o

]
G3PE 1

Iyee
® 8 & ) GSPE

T
80 mm min.

30 mm min. E ~— Duct or other object

blocking airflow




G3PE

Relationship between the G3PE and Ducts or
Other Objects Blocking Airflow

Incorrect Example Countermeasure 1 Countermeasure 2
Duct or other object 50 mm max
7 i i g - / Di
7/ blocking ’a/nﬂow 7 (No more 7 uct
than 1/2
the SSR
depth is
! N mende Airflow
mended.
‘9 | ©81 Duct ) 8
o
7 / I ‘
- e BB H 3
=] fertical <= =
°5 Direction © 5 | ‘E] Base
=} e I <)
B = ; =
z 7 . 7
7 -H Z ‘
SSR | ' SSR
SSR
Duct Duct Duct
If the depth direction of Use ducts that have a If the ducts cannot be made
the G3PE is obstructed by shallow depth, to provide ~ lower, place the G3PE on a
ducts, the heat radiation a sufficient ventilation metal base so that it is not
will be adversely affected. area. surrounded by the ducts.
Ventilation Outside the Control Panel
Duct or other object blocking airflow
\ |
\ Be aware of airflow ] @
f Ventilation
outlet
SSR 5 o/6 o6 o (Axial Fan) SSR
! ® |® |® ¥ sSR
i ©ﬂ i @ﬂﬂ @n |
i I o] ef e
i j=lj=lj=
| o _|o |o
\ T OOe
; )
Airinlet ! !

Note: 1. Ifthe airinlet or air outlet has a filter, clean the filter regularly
to prevent it from clogging to ensure an efficient flow of air.
2. Do not locate any objects around the air inlet or air outlet,
otherwise the objects may obstruct the proper ventilation of
the control panel.
3. A heat exchanger, if used, should be located in front of the
G3PE to ensure the efficiency of the heat exchanger.

G3PE Ambient Temperature

The rated current of the G3PE is measured at an ambient
temperature of 40°C.

The G3PE uses a semiconductor to switch the load. This causes the
temperature inside the control panel to increase due to heating
resulting from the flow of electrical current through the load. The
G3PE reliability can be increased by adding a ventilation fan to the
control panel to dispel this heat, thus lowering the ambient
temperature of the G3PE.

(Arrhenius's law suggests that life expectancy is doubled by each
10°C reduction in ambient temperature.)

SSR rated current (A) 15A 25A 35A 45 A

B IR T 0.23 0.39 0.54 0.70

fans per SSR
Example: For 10 G3PE SSRs with load currents of 15 A,
0.23x10=2.3

Thus, 3 fans would be required.
Note: 1. Size of fans: 92 mm x 92 mm, Air volume: 0.7 m%/min,

Ambient temperature of control panel: 30°C

2. If there are other instruments that generate heat in the
control panel in addition to SSRs, more ventilation will be
required.

3. Ambient temperature: The temperature that will allow the
SSR to cool by convection or other means.

Refer to the Service & Support on your OMRON website
for technical descriptions and FAQs on the product.

OMmRON




Solid State Relays Common Precautions

@®For precautions on individual products, refer to "BPrecautions" in individual product information.

| /\ CAUTION

| Safety Cautions

Touching the charged section is likely to cause
electric shock. Do not touch the SSR terminal
section (the charged section) when the power
supply is ON. For SSRs with terminal covers, be
sure to attach the cover before use.

/N

The SSR and heat sink will be hot and are likely to
cause burns. Do not touch the SSR or the heat sink
either while the power supply is ON, or
immediately after the power is turned OFF.

The internal snubber circuit is charged and will
cause electric shock. Do not touch the SSR load
terminal immediately after the power is turned OFF.

Electric shock is likely to result. Be sure to
conduct wiring with the power supply turned OFF.

A\
JAN
/N

SSRs may occasionally explode. Do not apply a
short-circuit current to the load side of an SSR.
To protect against short-circuit accidents, be sure
to install a protective device, such as a
quick-break fuse etc. on the power supply line.

A\

OmRON

OMRON constantly strives to improve quality and reliability. SSRs,
however, use semiconductors, and semiconductors may commonly
malfunction or fail. Short-circuit failures represent the main failure
mode and can result in an inability to shut OFF the load. Therefore,
for fail-safe operation of control circuits that use SSRs, do not use
circuits that shut OFF the load power supply only with an SSR, but
rather also use circuits with a contactor or breaker that shuts off the
load when the SSR fails. In particular, it may not be possible to
ensure safety if the SSRs are used outside the rated ranges.
Therefore, always use the SSRs within the ratings.

When using an SSR, always design the system to ensure safety

and prevent human accidents, fires, and social harm in the event

of SSR failure. System design must include measures such as
system redundancy, measures to prevent fires from spreading,
and designs to prevent malfunction.

1. Do not apply voltage or current in excess of the ratings to the
terminals of the SSR. Doing so may result in failure or burn
damage.

2. Heat Radiation
- Be careful with the increase in ambient temperature caused

by self-heating. Mount a fan etc. to provide a sufficient air
ventilation especially in case of internal mounting.

- Mount the SSR following the specified mounting orientation.
The abnormal heat generation from the body may cause
output elements to short or may cause burning.

3. Perform correct wiring following the precautions below.
Improper wiring may lead to abnormal heating resulting in burn
damage to the SSR once the power is supplied.

- Use a suitable wire according to the load current. Otherwise
the abnormal heating of the wire may cause burning.

4. Operating Conditions
- Designate the load within the rated range. Otherwise it may

result in faulty operation, malfunction, or burning.

- Use a power supply within the rated frequency range.
Otherwise it may result in faulty operation, malfunction, or
burning.

5. Do not transport the SSR under the following conditions.
Failure, malfunction, or deterioration of performance
characteristics may occur.

- Conditions under which the SSR will be exposed to water

+ High temperatures or high humidity

- Without proper packing

6. Operating and Storage Environment
Do not use or store the SSR in the following environments.
Doing so may result in damage, malfunction, or deterioration
of performance characteristics.

- Do not use or store in environments subject to exposure
to sunlight.

- Do not use in environments subject to temperatures
outside the range specified individually.

- Do not use in environments subject to relative humidity
outside the range of 45% to 85% RH, or in locations
subject to condensation as the result of severe changes
in temperature.

- Do not store in environments subject to temperatures
outside the range specified individually.

- Do not use or store in environments subject to corrosive
or flammable gases.

- Do not use or store in environments subject to dust, salt,
oriron dust, or in locations subject to salt damage.

- Do not use or store in environments subject to shock or
vibration.

- Do not use or store in environments subject to exposure
to water, oil, or chemicals, or in environments subject to
exposure to rain and water splashes.

-+ Do not use or store in environments subject to high
temperature or high humidity.
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Precautions for Correct use

@®Before Using SSR

1. The SSR in operation may cause an unexpected accident.
Therefore it is necessary to test the SSR under the variety of
conditions that are possible.

For example, as for the characteristics of the SSR, it is
necessary to consider differences in characteristics between
individual SSRs.

2. The ratings in this catalog are tested values in a temperature
range between 15°C and 30°C, a relative humidity range
between 25% and 85%, and an atmospheric pressure range
between 88 and 106 kPa. It will be necessary to provide the
above conditions as well as the load conditions if the user
wants to confirm the ratings of specific SSRs.

Hinput Circuit

@®Connecting to the Input Side

There is variation in the input impedance of SSRs. Therefore, do

not connect multiple inputs in series. Otherwise malfunction may

occur.

®Input Noise

SSRs need only a small amount of power to operate. This is why

the input terminals must shut out electrical noise as much as

possible. Noise applied to the input terminals may result in
malfunction. The following describes measures to be taken
against pulse noise and inductive noise.

1. Pulse Noise
A combination of capacitor and resistor can absorb pulse
noise effectively. The following is an example of a noise
absorption circuit with capacitor C and resistor R connected to
an SSR incorporating a photocoupler.

Pulse width R +
I l ]_ro
_T_ ¢} INPUT SSR
e e
Pulse voltage

The value of R and C must be decided carefully. The value of
R must not be too large or the supply voltage (E) will not be
able to satisfy the required input voltage value. The larger the
value of C is, the longer the release time will be, due to the

time required for C to discharge electricity.
@ 10

B ~ o ~J . T i
= ~,
z 6 N N
5 . N RN R, |
E hS 2 [ NAL
E 2 ~“~ ~ ~~€0{)7‘
nj_ *~~\ ,00 F~~ f(f
~ 0 ~
IO T~ o, ]
N SNl 35 H“R) BN
06 V5,
0.4 N >
N SR
~,
0 2 ~\ V‘Qo ~~\ N
B N 24 ~, N
) 7S ~y
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0.1 >0 N s,
N[ P T~ L0, N L9
\000 [ Sl N s,
0.06 2 R <
0.04[— 2%, Soo N
N
*~:”LOQ AN L
Q ~
0.01 Paver b
20 40 60 100 200 400 600 1000

Pulse voltage (V)

Note. For low-voltage models, sufficient voltage may not be applied to the
SSR because of the relationship between C, R, and the internal
impedance. When deciding on a value for R, check the input
impedance for the SSR.

2. Inductive Noise

Do not wire power lines alongside the input lines. Inductive
noise may cause the SSR to malfunction. If inductive noise is
imposed on the input terminals of the SSR, use the following
cables according to the type of inductive noise, and reduce the
noise level to less than the must release voltage of the SSR.
Twisted-pair wire: For electromagnetic noise

Shielded cable:  For static noise

A filter consisting of a combination of capacitor and resistor will
effectively reduce noise generated from high-frequency
equipment.

LOAD

N
rj- Filter

=

High-frequency

device Note: R: 20 to 100 Q

C:0.01t0 1 uF

®Input Conditions
1.Input Voltage Ripples

When there is a ripple in the input voltage, set the input
voltage so that the peak voltage is lower than the maximum
operating voltage and the root voltage is above the minimum
operating voltage.

NYYT — Peak voltage

Root voltage
oV

2. Countermeasures for Leakage Current

When the SSR is powered by transistor output, the must
release voltage may be insufficient due to leakage current
while power is OFF. To counteract this, connect bleeder
resistance as shown in the diagram below and set the bleeder
resistance so that VR is half of the release voltage or less.

Bleeder resistance < SSR
>

<

w—q
The bleeder resistance R can be obtained in the way shown

below.

re —E
I

E : Voltage applied at both ends of the bleeder resistance =
half of the release voltage of the SSR

I : Leakage current of the transistor

| : Release voltage of SSR
The actual value of the release current is not given in the
datasheet and so when calculating the value of the bleeder
resistance, use the following formula.
Minimum value of release voltage

Input impedance

For SSRs with constant-current input circuits, calculation is
performed at 0.1 mA.
The calculation for the G3M-202P DC24 is shown below as an
example.

Release current for SSR =

1V

Release current Izm2 =0.625 mA
. _ 1Vx1/2
Bleeder resistance R= 10625 MA

OMmRON




Solid State Relays Common Precautions

3. ON/OFF Frequency
An SSR has delay times called the operating time and release
time. Loads, such as inductive loads, also have delay times
called the operating time and release time. These delays must
all be considered when determining the switching frequency.

4. Input impedance
In SSRs which have wide input voltages (such as G3CN and
G3TB), the input impedance varies according to the input
voltage and changes in the input current.
For semiconductor-driven SSRs, changes in voltage can
cause malfunction of the semiconductor, so be sure to check
by the actual device before usage.
See the following examples.

Input impedance (Example)
G3CN

n
o

Input current (mA
Input impedance (kQ2)

7/
/ Input current
4 /

Input impedance |

I R / 77777 \T 777777777777777

1 2 3 4 6 8 10 20 30

Input voltage (V)
EOutput Circuit
@®AC Switching SSR Output Noise and Surges

- In case there is a large voltage surge in the AC current being
used by the SSR, the RC snubber circuit built into the SSR
between the SSR load terminals will not be sufficient to
suppress the surge, and the SSR transient peak element
voltage will be exceeded, causing overvoltage damage to the
SSR.

-+ Only the following models have a built-in surge absorbing
varistor: GBNA, G3S, G3PA, G3NE, G3PH, G3DZ (some
models), G3RZ, and G3FM. When switching an inductive load
with any other models, be sure to take countermeasures
against surge, such as adding a surge absorbing element.

- In the following example, a surge voltage absorbing element
has been added.

Varistor

SSR LOAD[ Varistor

Select an element which meets the conditions in the following
table as the surge absorbing element.

Voltage Varistor voltage Surge resistance
100 to 120 VAC 24010 270 V
200 to 240 VAC 440to 470 V 1,000 A min.
380 to 480 VAC 820 to 1,000 V

@®Output Connections

Do not connect SSR outputs in parallel. With SSRs, both sides of
the output will not turn ON at the same time, so the load current
cannot be increased by using parallel connections.

OmRrRON

@®DC Switching SSR Output Noise Surges

When an L load, such as a solenoid or electromagnetic valve, is
connected, a diode that prevents counter-electromotive force. If
the counter-electromotive force exceeds the withstand voltage of
the SSR output element, it could result in damage to the SSR
output element. To prevent this, insert the element parallel to the
load, as shown in the following diagram and table.

Yo =3

—

O *{)
INPUT SSR -
0

o—— O
—

As an absorption element, the diode is the most effective at
suppressing the counter-electromotive force. The release time
for the solenoid or electromagnetic valve will, however, increase.
Be sure to check the circuit before use. To shorten the time,
connect a Zener diode and a regular diode in series. The release
time will be shortened at the same rate that the Zener voltage
(Vz) of the Zener diode is increased.

Talbe 1. Absorption Element Example

. —— S e e e I |
Absorption
Al Diode D'Ode. + Varistor CR
Zener diode
Effectiveness O O A X
- +—— + + g
y
'y [ %
X T
(Reference)

1. Selecting a Diode

Withstand voltage = VRM > Power supply voltage x 2

Forward current = IF > load current
2. Selecting a Zener Diode

Zener voltage = Vz < SSR withstand voltage

— (Power supply voltage + 2 V)
Zener surge power =
Prsm > Vz x Load current x Safety factor (2 to 3)

Note. When the Zener voltage is increased (Vz), the Zener diode capacity
(Prsw) is also increased.

@®AND Circuits with DC Output SSRs
Use the G3DZ relay for the following type of circuit.

Input of the
logic circuit

Input Output

@Self-holding Circuits
Self-holding circuits must use mechanical relays. (SSRs cannot
be used to design self-holding circuits.)
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@®Selecting an SSR for Different Loads

The following provides examples of the inrush currents for
different loads.

AC Load and Inrush Current

Solenoid | Incandescent | Motor Relay | Capacitor | Resistive
lamp —— load
Load o) @ @0 AW—
Inrush current/ | Approx. 10 | Approx. 10to Approx.5 Approx. 2 Approx.
) ) to 10 ) 20 to 50 1
Normal current times 15 times ) to 3 times .
times times

=—Inrush current *‘
—
—
-

ez
oy

Waveform

Normal current

Lu

1.Heater Load (Resistive Load)
A resistive load has no inrush current. The SSR is generally
used together with a pulse-voltage-output in temperature
controller for heater ON/OFF switching. When using an SSR
with the zero cross function, most generated noise is
suppressed. This type of load does not, however, include
all-metal and ceramic heaters. Since the resistance values at
normal temperatures of all-metal and ceramic heaters are low,
an overcurrent will occur in the SSR, causing damage. For
switching of all-metal and ceramic heaters, select a Power
Controller (G3PW, consult your OMRON representative) with a
long soft-start time, or a constant-current switch.

- Heater load
Temperature O]
Controller SSR @
(pulse-voltage-output)
O
w
2.Lamp Load

A large inrush current flows through incandescent lamps,
halogen lamps, and similar devices (approx. 10 to 15 times
higher than the rated current). Select an SSR so that the peak
value of inrush current does not exceed half the inrush current
resistance of the SSR. Refer to “Repetitive” (indicated by the
dashed line) shown in the following figure. When a repetitive
inrush current of greater than half the inrush current resistance
is applied, the output element of the SSR may be damaged.

X250
[
D
o
<
€ 200 ™
2 N
3 \\
< N
E N
£ 150
= \Non-rep titive
\\L
== . ~
100 N ‘
At
N ~~  Repetitive
~<L L
50 i =t
010 30 50 100 300500 1,000 5,000

Energized time (ms)

3. Motor Load
When a motor is started, an inrush current of 5 to 10 times the
rated current flows and the inrush current flows for a longer
time than for a lamp or transformer. In addition to measuring
the startup time of the motor or the inrush current during use,
ensure that the peak value of the inrush current is less than
half the inrush current resistance when selecting an SSR. The
SSR may be damaged by counterelectromotive force from the
motor. Be sure to install overcurrent protection for when the
SSR is turned OFF.

4. Transformer Load

When the SSR is switched ON, an energizing current of 10 to
20 times the rated current flows through the SSR for 10 to 500
ms. If there is no load in load side circuit, the energizing
current will reach the maximum value. Select an SSR so that
the energizing current does not exceed half the inrush current
resistance of the SSR.

. Half-wave Rectifying Circuit

AC electromagnetic counters or solenoids have built-in diodes,
which act as half-wave rectifiers. For these types of loads, a
halfwave AC voltage does not reach the SSR output. For
SSRs with the zero cross function, this can cause them not to
turn ON. Two methods for counteracting this problem are
described below.
1. Connect a bleeder resistance with approximately 20% of the
SSR load current.

Bleeder resistance

.
| tnes
o4
SSR LOAD @

2. Use SSRs without the zero cross function.

. Full-wave Rectified Loads

AC electromagnetic counters and solenoids have built-in
diodes, which act as full-wave rectifiers. The load current for
these types of loads has a rectangular wave pattern, as shown
in the following diagram.

SSR

Circuit current

wave pattern \I\’j r,\
N I

Accordingly, AC SSRs use a triac (which turns OFF the
element only when the circuit current is 0 A) in the output
element. If the load current waveform is rectangular, it will
result in an SSR release error.

When switching ON and OFF a load whose waves are all
rectified, use Power MOS FET Relay.

-V-model SSRs: G3F-203SL-V, G3H-203SL-V

Power MOS FET Relay: G3DZ, G3RZ, G3FM

Note. Refer to your OMRON website for detailed specification of G3FM
models.

. Small-capacity Loads

Even when there is no input signal to the SSR, there is a small
leakage current (IL) from the SSR output (LOAD). If this
leakage current is larger than the load release current, the
SSR may fail to release. Connect a bleeder resistance R in
parallel to increase the SSR switching current.

R< E E: Load (e.g., relays) release voltage
Il I Load (e.g., relays) release current
Bleeder resistance R
+ g
o—o
INPUT SH

Bleeder resistance standards: 100-VAC power supply, 5 to 10 kQ2, 3W
200-VAC power supply, 5 to 10 kQ2, 15 W
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