). X33-E1-11

OMRON

- PCB Relays




ASIA/OCEANIA

OMRON Corporation

28F Crystal Tower Bidg. 1-2-27, Shiromi, Chuo-ku
Osaka 540 Japan

Phone: 81-6-949-6030/Fax: 81-6-949-6159

OMRON ELECTRONICS ASIA LTD.

Unit 601-9, Tower 2, The Gateway, No. 25,
Canton Road, Tsimshatsui, Kowloon Hong Kong
Phone: 852-2375-3827/Fax: 852-2375-1475
Telex: 802-41092 OMRON HX

OMRON ASIAPACIFIC PTE. LTD.

INDONESIA REPRESENTATIVE OFFICE

JL K. H. Hasyim Ashari 125, Pusat Niaga Roxymas,
Blok D4 No. 12, Jakarta 10150 Indonesia

Phone: 62-21-3856258/Fax: 62-21-3868461

OMRON KOREA CO.,, LTD.

3F, New Seoul Bldg., #618-3

Sin Sa-Dong, Kang Nam-Gu, Seoul Korea
Phone: 82-2-511-8071/Fax: 82-2-512-0874
OMRON ELECTRONICS SALES AND SERVICE
(M) SDN, BHD

10th Floor, Block B Menara Pkns-Pj No. 17,

Jalan Yong Shook, Lik 46050 Petaling Jaya,
Selangor Darul Ehsan Malaysia

Phone: 60-3-754-7323/Fax: 60-3-754-6618

OMRON ASIAPACIFIC PTE. LTD.

139, Joo Seng Road, #04-01, ATD Centre,
368362 Singapore

Phone: 65-2830006/Fax: 65-2850682

Telex: 087-23403

OMRON-TAIWAN ELECTRONICS INC.

6F., Home Young Bldg, No.363, Fu-Shing N. Rd.
Taipei Taiwan

Phone: 886-2-715-3331/Fax: 886-2-712-6712
OMRON ELECTRONICS CO., LTD.

Rasa Tower 20th Floor, 555 Phaholyothin Road,
Chatuchak, Bangkok 10900 Thailand
Phone: 66-2-937-0500/Fax: 66-2-937-0501

OMRON ELECTRONICS PTY. LTD.

71 Epping Road, North Ryde, NSW 2113 Australia
Phone: 61-2-878-6377/Fax: 61-2-878-6981

OMRON ELECTRONICS LTD.

65 Boston Road, Private Bag 92620,
Symonds Street, Auckland New Zealand
Phone: 64-9-358-4400/Fax: 64-9-358-4411

OMRON SALES OFFICES

NORTH/SOUTH AMERICA
B OMRON ELECTRONICS INC.

1 East Commerce Drive, Schaumburg,
IL60173 U.S.A.
Phone: 1-847-843-7900/Fax: 1-847-843-7787

OMRON CANADA INC.

885 Milner Avenue, Scarborough, Ontario
M1B 5V8 Canada
Phone: 1-416-286-6465/Fax: 1-416-286-6648

OMRON ELETRONICA DO BRASIL LTDA.

Rua Palacete Das Aguias, 154-Vila Alexandria,
04635-020 Sao-Paulo-SP Brazil
Phone: 55-11-536-0211/Fax: 65-11-531-1890

EUROPE
® OMRON ELECTRONICS Ges.m.b.H.

Altmannsdorfer Strasse 142, A-1231 Vienna
Austria

Phone: 43-1-801900/Fax: 43-1-8044846
Telex: 134832

OMRON ELECTRONICS N.V./S.A.
Stationsstraat 24, B-1702 Groot Bijgaarden Belgium
Phone: 32-2-4662480/Fax: 32-2-4660687
Telex: 62150

OMRON ELECTRONICS SPOL. S.R.O.
Srobarova 6, Cz-101 00, Prague 10 Czech
Phone: 42-2-67-31-1254/Fax: 42-2-74-03-33
OMRON ELECTRONICS A/S

Odinsvej 15, DK-2600 Glostrup Denmark
Phone: 45-43-440011/Fax: 45-43-440211
OMRON ELECTRONICS OY
Metsénpojankuja 5, FIN-02130 Espoo Finland
Phone: 358-0-5024210/Fax: 358-0-50242150
OMRON ELECTRONICS S.a.r.l.

19, Rue De Bois Galon/B.P.33 F-94121
Fontenay Sous Bois Cédex, Paris France
Phone: 33-1-49747000/Fax: 33-1-48762795
Telex: 42-264931

B OMRON ELECTRONICS G.m.b.H.
Itterpark 2-4, 40724 Hilden Germany
Phone: 49-2103-203-3/Fax: 49-2103-203-400
B OMRON ELECTRONICS KFT.
Rokolya u. 1-13, H-1131, Budapest Hungary
Phone: 361-129-5492/Fax: 361-129-8454
B OMRON ELECTRONICS S.r.l
Viale Certosa 49, 1-20149 Milano Italy
Phone: 39-2-32681/Fax: 39-2-325154
® OMRON ELECTRONICS B.V.
Wegalaan 61, NL-2132 JD Hoofddorp
The Netherlands
Phone: 31-2356-81-100/Fax: 31-2356-81-188
B OMRON ELECTRONICS NORWAY A/S
Ole Deviks Vei 4, N-0611 Oslo 6 Norway
Phone: 47-22-657500/Fax: 47-22-658300
B OMRON ELECTRONICS LDA
Edificio OMRON, Rua de Sao Tomé, Lote 131,
2685 Prior Velho Portugal
Phone: 351-1-941-7599/Fax: 351-1-941-7890
B OMRON ELECTRONICS S.A.
c/Arturo Soria 95, E-28027 Madrid Spain
Phone: 34-1-377-9000/Fax: 34-1-377-9037
B OMRON ELECTRONICS AB
Norgegatan 1, S-164 28 Kista Sweden
Phone: 46-8-632-3500/Fax: 46-8-632-3510
B OMRON ELECTRONICS A.G.
Gewerbestrasse 7, CH-6330 Cham Switzerlanc
Phone: 41-42-431313/Fax: 41-42-431345
® OMRON ELECTRONICS LTD.

1 Apsley Way, Staples Comer, London NW2 7
United Kingdom
Phone: 44-181-450-4646/Fax: 44-181-450-3186

NOTE:
1. Each of OMRON Sales offices has its branch offices.
2 s ioned offices do not deal all of OMRON

3 Information subject to change without notice.



CONTENTS

Selection Guide .......cvveeeeeeeeccccoccoassnnnss 2
Technical Information ......coovveveeeeeeenosnenees 12
Precautions ......c.cooveeeeeeeeoceccoososssssoososs 19

PCB Signal Relays
GVl o 40
G2E . 43
GOE . . 47
GOH . .. 52
GOS 58
GO A 66
GOV 70
GOA 74
GO Y-l o 83
GOGN .. 87
PCB Power Relays
GON 91
GOB 94
GAU . 98
GOD ... 101
GOB .. 105
GSL(E) ..o 113
GSP(E) .ot 118
GSC(E) . oo 122
GOC . 126
G2R 135
GAW 153
GBP 159
GO o 167



Selection Guide

Classification

Signal control

Model G5V-1 G2E G6E
Features Ultra-miniature, highly Miniature, low-cost, single-pole PCB | Subminiature, sensitive
sensitive SPDT relay. relay. SPDT relay.
Appearance
10 max. 11.5 max. 8 max.
Dimensions (L X W) 12.5 x 7.5 max. 15.5 x 10.5 max. 16 x 10 max.
Contact Contact form SPDT SPDT SPDT
ratings
Contact type Single crossbar Single crossbar [ Bifurcated crossbar | Bifurcated crossbar
Contact material Ag (Au-clad) AgPd (Au-clad) Ag (Au-clad)
Resistive load 0.5 Aat 125 VAC; 0.5 Aat 110 VAC; 0.4 A at 125 VAC;
(cosdp =1) 1Aat24 VDC 1Aat24 VDC 2Aat30VDC
Max. switching --- E E E
current (A) -
(under resistive R
load) T
Min. permissible S0
load (mA) R
Cofl Rated voltage 31024 VDC 1.5t024 VDC 31048 VDC
ratings Power consumption Approx. 150 mW Approx. 200 to 450 mW Approx. 200 to 400 mW
Life expec- | Electrical 100,000 operations min. 500,000 operations min. 500,000 operations min.
tancy (under rated load) at1A,24 VDC at2 A, 30 VDC
200,000 operations min. 100,000 operations min.
at0.5 A, 110 VAC at0.4 A, 125 VAC
Mechanical 5,000,000 operations min. | 10,000,000 operations min. 100,000,000 operations
min.
Dielectric Between coil and 1,000 VAC 500 VAC 1,500 VAC
strength contact
Between contacts of
different polarity
Between contacts of | 400 VAC 500 VAC 1,000 VAC
same polarity
Between set and reset | ---
coils
Ambient temperature (operating) —40°C to 70°C -25°C to 60°C -40°C to 70°C
Variations ¢ Plastic-sealed ¢ Plastic-sealed * Plastic-sealed
* Bifurcated crossbar ¢ Double-winding
latching
« Single-winding latching
« Ultrasonic cleaning
Magazine packaging 25 relays/magazine 25 relays/magazine
Approved standards UL, CSA UL, CSA UL, CSA
Weight Approx. 2 g Approx. 3.7 g Approx. 2.7 g
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Classification

Signal control

Model G6H G6S
Features Ultra-small relay with Surface mount DPDT Relay.
5 mm height. 2.5 kV surge voltage
Appearance G6S-F Outside-L G6S-G Inside-L
surface mount surface mount
terminal terminal

) 9.4 max. 9.4 max.
Dimensions (L x W) 14.3 x 9.3 max. 15 x 7.5 max. 15 x 7.5 max.
Contact Contact form DPDT DPDT
ratings

Contact type Bifurcated crossbar Bifurcated crossbar

Contact material Ag (Au-clad) Ag (Au-clad)

Resistive load 0.5 A at 125 VAC; 0.5 Aat 125 VAC;

(cost = 1) 1Aat30VDC 2Aat30VDC

Max. switching

current (A)

(under resistive

load)

Min. permissible

load (mA)
Coil Rated voltage 31048 VDC 4.51024 VDC
ratings Power consumption | 140 to 280 mW Approx. 140 to 200 mW
Life expec- | Electrical 200,000 operations min. 100,000 operations min. at 2 A, 30 VDC at 1,200 operations/Hr.
tancy (under rated load) 100,000 operations min. at 0.5 A, 125 VAC at 1,8000perations/Hr.

Mechanical 100,000,000 operations 100,000,000 operations min.

min.

Dielectric | Between coil and 1,000 VAC 2,000 VAC (Impulse withstand voltage: 2,500 V)
strength contact

Between contacts of 1,000 VAC 1,500 VAC

different polarity

Between contacts of 750 VAC 1,000 VAC (Impulse withstand voltage: 1,500 V)

same polarity

Between set and reset | 125 VAC 500 VAC

coils
Ambient temperature (operating) -40°C to 70°C —40°C to 85°C

Variations * Plastic-sealed * Surface mount
* Double-winding latching | « PCB terminal (surface mount terminal)
* Single-winding latching | » Double-winding latching
* Single-winding latching
Magazine packaging 25 relays/magazine 25 relays/magazine
Approved standards UL, CSA UL, CSA
Weight Approx. 1.5 g Approx. 2 g
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Classification Signal control
Model G5A G5V-2
Features Subminiature relay with DPDT contact. Miniature DPDT relay for signal circuits.
Appearance
11.5 max.
Dimensions (L X W) 16 x 9.9 max. 20.5 x 10.1 max.
Contact Contact form DPDT DPDT
ratings
Contact type Bifurcated crossbar Bifurcated crossbar
Contact material Ag (Au-clad) Ag (Au-clad)
Resistive load 0.5 A at 30 VAC; 0.5 Aat 125 VAC;
(coso=1) 1Aat30VDC 2Aat30VDC
10
Max. switching :
current (A) 3
(under resistive os
load) 03
0.1
100
Min. permissible P
load (mA) 01
0.01
Co_il Rated voltage 31048 VDC 3t048 VDC
ratings Power consumption | Approx. 200 to 280 mW Approx. 500 to 580 mW
Life expec- | Electrical 100,000 operations min. 100,000 operations min.
tancy (under rated load)
Mechanical 50,000,000 operations min. 15,000,000 operations min.
Dielectric | Between coil and 1,000 VAC 1,000 VAC
strength contact
Between contacts of 1,000 VAC 1,000 VAC
different polarity
Between contacts of | 500 VAC 750 VAC
same polarity
Between set and reset | 100 VAC ---
coils
Ambient temperature (operating) —40°C to 70°C —25°C to 65°C

Variations » Double-winding latching » Plastic-sealed
+ Single-winding latching « High sensitivity (150 mW)
¢ High sensitivity (150 mW)
L
Magazine packaging 25 relays/magazine 25 relays/magazine
Approved standards UL, CSA UL, CSA
Weight Approx. 3 g Approx. 5 g
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Classification Signal control High-frequency signal
control

Model G6A G5Y-1

Features Plastic-sealed relay with high surge dielectric for use in Special SPDT relay for

telecommunications equipment. VHF and UHF signal

switching and
transmission.

Appearance

Dimensions (L x W)

8.4 max.

20.2 x 10.1 max.

35.4 x 10.1 max.

9 max.

11.5 x 20.5 max.

Contact Contact form DPDT 4PDT SPDT
ratings
Contact type Bifurcated crossbar Bifurcated
Contact material Ag (Au-clad) | AgPd Ag (Au-clad) | AgPd Au
(Au-clad) (Au-clad)
Resistive load 0.5Aat 03Aat 0.5 Aat 0.3Aat 0.01 Aat 24 VAC;
(cosp=1) 125 VAC; 125 VAC; 125 VAC; 125 VAC; 0.01 Aat24 VvDC
2Aat 1Aat 2Aat 1Aat
30 VDC 30 VDC 30 VDC 30 VDC
o 10
Max. switching 8
current (A) :
(under resistive 2
load) 05
03
0.1
Min. permissible '
load (mA) o
0.01
Coil Rated voltage 31048 VDC 51024 VDC
ratings Power consumption Approx. 200 to 235 mW Approx. 360 mW Approx. 200 or 300 mW
Life expec- | Electrical 500,000 operations min. 300,000 operations min.
tancy (under rated load)
Mechanical 100,000,000 operations min. 1,000,000 operations min.
Dielectric | Between coil and 1,000 VAC 1,000 VAC
strength contact
Between contacts of 1,000 VAC ---
different polarity
Between contacts of 1,000 VAC 500 VAC
same polarity
Between set and reset | 250 VAC
coils
Ambient temperature (operating) -40°C to 70°C -30°C to 70°C

Variations ¢ Plastic-sealed * Plastic-sealed
» Double-winding latching
« Single-winding latching

Magazine packaging 25 relays/magazine ] 10 relays/magazine

Approved standards UL, CSA

Weight Approx. 3.5 g | Approx. 6 g Approx. 6 g
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Classification Signal control Power drive
Model G6GN G5N G5B
Features Dipole signal relay with a Miniature relays with 1-pole Single-pole 3-A miniature
dielectric strength of 2.5 kV | 3-A switching capability and relay.
ideal for switching telephone | 10-kV impulse withstand
lines. voltage.
Appearance
9:4 max 15.3 max. 14.4 max.
Dimensions (L x W) 16.0 x 10.0 max. 20.5 7.2 max. 22.4 % 11.9 max.
Contact Contact form MBB SPST-NO SPST-NO
ratings
Contact type Single Single Single
Contact material Ag (Au-clad) Ag Ag
Resistive load 0.5 Aat48 VDC 3 Aat 125 VAC; 3 Aat 125 VAC;
(cosdp =1) 3Aat30VDC 3 Aat30VDC
Max. switching
current (A)
(under resistive
load)
Min. permissible
load (mA)
Cojl Rated voltage 51024 VDC 121024 VDC 51024 VDC
ratings Power consumption | 360 mW Approx. 200 mW 200 mW, 360 mW
Life expec- | Electrical 100,000 operations min. 200,000 operations min. 200,000 operations min.
tancy (under rated load)
Mechanical 1,000,000 operations min. 5,000,000 operations min. 5,000,000 operations min.
Dielectric | Between coil and 2,500 VAC 4,000 VAC (dielectric 2,000 VAC
strength contact strength: 1,000 V)
Between contacts of 1,000 VAC -e- ---
different polarity
Between contacts of | 500 VAC 750 VAC 750 VAC
same polarity
Between set and reset | --- -
coils
Ambient temperature (operating) -25°C to 70°C —40°C to 70°C —-40°C to 70°C

Variations * Plastic-sealed * Flux protection ¢ Flux protection
* PCB terminal * PCB terminal
Magazine packaging 25 relays/magazine 50 relays/magazine Possible
Approved standards IEC (TUV) UL, CSA, IEC (TUV) UL, CSA, IEC (TUV)
Weight Approx. 3 g Approx. 4 g Approx. 7 g
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Classification Power drive
Model G4U G6éD G6B
Features Widely employed in air Slim, miniature relay, Subminiature relay that switches
conditioners, fan heaters, | capable of relaying up to 5-A.
and other devices. programmable controller
and temperature controller
outputs.
Appearance
19 max. 12.5 max.
11 max.
Dimensions (L X W) 22.5 x 12.5 max. 17.5 x 6.5 max. 20 x 10 max. 20 x 11 max.
Contact Contact form SPDT SPST-NO SPST-NO DPST-NO
ratings DPST-NC
Contact type Single Single Single
Contact material Ag AgCdO AgCdO AgCdO
Resistive load 5Aat 5 A at 250 VAC; 5 A at 250 VAC;
(coso =1) 110 VAC; 5 Aat30 VDC 5Aat30VDC
Max. switching [ ZZZZIZZE
current (A) ] I
(under resistive I e B
load) ] s
Min. permissible i oo IoC:
load (mA) IIIlIiod IIIIIITICIITIcIIIIzd
Coil Rated voltage 5t024 VDC 5to 24 VDC 5to 24 VDC
ratings Power consumption 360 mW 200 mwW 200 mW 300 mW
Life expec- | Electrical 100,000 operations min. 100,000 operations min. 100,000 operations min.
tancy (under rated load) (5 Aload)
300,000 operations min.
(2 Aload)
Mechanical 10,000,000 operations 20,000,000 operations 50,000,000 operations min.
min. min.
Dielectric | Between coil and 2,000 VAC 3,000 VAC 3,000 VAC
strength contact
Between contacts of | --- 2,000 VAC
different polarity
Between contacts of 750 VAC 750 VAC 1,000 VAC
same polarity
Between set and reset | --- 250 VAC ---
coils
Ambient temperature (operating) -25°C to 70°C -25°C to 70°C -25°C to 70°C

Variations

¢ Flux protection
¢ PCB terminal

¢ Plastic-sealed

* Double/single-winding latching
(SPST-NO)

* Plastic-sealed

¢ Plug-in terminal

Magazine packaging

20 relays/magazine

Approved standards

UL, CSA, IEC (TUV)

UL, CSA, IEC (TUV)

UL, CSA, SEV, IEC (TUV)

Weight

Approx. 8.9 g

Approx. 3 g

Approx. 3.5/4.5 g
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Min. permissible

Classification Power drive
Model G5L(E) G5P(E) G5C(E)
Features Both 5-A and 10-A models A miniature power relay that | Flat power relays that switch
available. A cubic, withstand up to 5-A at 10-kV. | 10-A or 15-A loads.
single-pole power relay.
Appearance
19 max. 11 max.
25.3 max.
Dimensions (L x W) 22.5 x 16.5 max. 24.3x9.7 max. 22 x 16 max.
Contact Contact form SPST-NO, SPDT SPST-NO SPST-NO
ratings
Contact type Single Single Single
Contact material AgCdO AgSnin AgCdO
Resistive load 5Aat 10 Aat 5Aat 10 Aat 10 Aat 15Aat
(cosp=1) 120 VAC; 120 VAC; 250 VAC; 250 VAC; 250 VAC; 110 VAC
5Aat 8Aat 5Aat 10 Aat 10Aat
30 VDC 30 VDC 30 VDC 30 VDC 30 VDC
LI N z _ ~
Max. switching 5 |- Tl - - -
current (A) 31- -1 c z - z
(under resistive O Bl Sl - - -
load) o3|- : i : h :

1

85°C for class-B)

load (mA) IooIIIi:
Coil Rated voltage 3to 48 VDC 5t024 VDC 51024 VDC
ratings Power consumption 400 mW 530 mW 800 mW 150/200 mW
Life expec- | Electrical 100,000 operations min. 100,000 operations min. 300,000 operations min.
tancy (under rated load) (10 Aload)
100,000 operations min.
(15 A load, DC load)
Mechanical 10,000,000 operations min. 2,000,000 operations min. 20,000,000 operations min.
Dielectric | Between coil and 2,000 VAC 4,000 VAC 2,500 VAC
strength contact
Between contacts of | ---
different polarity
Between contacts of 750 VAC 1,000 VAC 1,000 VAC
same polarity
Between set and reset | ---
coils
Ambient temperature (operating) —25°C to 70°C (-25°C to -40°C to 70°C -25°C to 70°C

8

Variations  Flux protection ¢ Flux protection ¢ Flux protection
¢ Plastic-sealed * Plastic-sealed
» Quick-connect terminal
Magazine packaging --- Possible 20 relays/magazine
Approved standards UL, CSA, TOV UL, CSA, SEV, SEMKO, IEC | UL, CSA, SEV, SEMKO,
(TUV) IEC (TUV)
Weight Approx. 12 g Approx. 11 g Approx. 8 g (TP. Approx. 9.6 g) |
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Classification Power drive
Model G6C G2R Gaw
Features SPST-NO types break 10-A General-purpose power relays | 10-kV impulse and 4-kV
load; SPST-NO/-NC types (single-pole: 10-A; double-pole: | withstand voltages for
break 8-A load. 5-A). power supply switching
applications.
Appearance
10 max, 30.5 max [N
25.5 max. 25.5max,
Dimensions (L x W) 20 x 15 max. 29 x 13 max. 29 x 13 max. 30.5 x 19.5 max.
Contact Contact form SPST-NO SPST-NO/-NC | SPST-NO, DPST-NO, SPST-NO | DPST-NO
ratings SPDT DPDT
Contact type Single Single Single
Contact material AgCdO AgCdO AgCdO
Resistive load 10 Aat 8 Aat 10Aat 5Aat 15 Aat 10 Aat
(cosp =1) 250 VAC; 250 VAC; 250 VAC; 250 VAC; 250 VAC; 250 VAC;
10 A at 8 Aat 10Aat 5Aat 15Aat 10A at
30 VDC 30 VDC 30 VDC 30 vDC 24 VDC 24 VDC
Max. switching & [ - - - N LR
current (A) > F - - z i
(under resistive 2 I - C - g
load) 05 |- - - - -l -
03 |~ - - - i
01 = - - e
Min. permissible ' [ - - g
load (mA) 1 - oo
Coil Rated voltage 31024 VDC 5o 100 VDC, 12 to 240 VAC 12 to 100 VDC
ratings Power consumption | 200 mW DC: 530 mW; AC: 900 mVA 800 mW
Life expec- | Electrical 100,000 operations min. 100,000 operations min. 100,000 operations min.
tancy (under rated load)
Mechanical 50,000,000 operations min. DC: 20,000,000 operations min. | 5,000,000 operations
AC: 10,000,000 operations min. | min.
Dielectric | Between coil and 2,000 VAC 5,000 VAC 4,000 VAC
strength contact
Between contacts of 2,000 VAC 3,000 VAC 2,000 VAC
different polarity
Between contacts of 1,000 VAC 1,000 VAC 1,500 VAC
same polarity
Between set and reset | 250 VAC 1,000 VAC
coils
Ambient temperature (operating) -25°C to 70°C -40°C to 70°C -25°C to 55°C
Variations * Double/single-winding » Flux protection ¢ Enclosed

latching
 Flux protection
* Plastic-sealed

* Plastic-sealed
* Plug-in terminal

¢ Quick-connect terminal
(No.187)

Magazine packaging

Possible

Possible

Not possible

Approved standards UL, CSA, VDE, SEV, IEC (TUV) | UL, CSA, SEV, SEMKO, UL, CSA, VDE (VDE),
IEC (TUV), IEC (VDE) VDE (TUV), SEV,
SEMKO, DEMKO
Weight Approx. 5.6 g Approx. 17 g Approx. 29 g
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same polarity

Classification Power drive
Model G8P
Features Small, low-cost 30-A power relay for PCB use.
Appearance
21.8 max.
Dimensions (L X W) 33.9 x 28.2 max.
Contact Contact form SPST-NO SPST-NC SPDT
ratings
Contact type Single
Contact material AgCdO
Resistive load 30 Aat 10 Aat 20/10 A at
(cosp=1) 250 VAC; 250 VAC; 250 VAGC;
20Aat 10Aat 20/10 A at
28 VDC 28 VDC 28 VDC
Max. switching 5 E _: E E E _: -:_:
current (A) A - - o -
(under resistive 2 e - I -
load) 0s |- - - - -
03| ~ - - -7
01 - B - - - =7
Min. permissible 'Y CoIoTTItII - IIII
load (mA) B LT Al s i
YT I I I ity
Coil Rated voltage 51048 VDC
ratings Power consumption | 900 mW
Life expec- | Electrical 100,000 operations min.
tancy (under rated load)
Mechanical 10,000,000 operations min.
Dielectric | Between coil and 1,500 VAC
strength contact
Between contacts of
different polarity
Between contacts of 1,500 VAC

Between set and reset
coils

Ambient temperature (operating)

-55°C to 70°C (Class B insulation type: -55°C to
85°C) (Class F insulation type: -55°C to 105°C)

Variations « Plastic-sealed
e Dust cover
¢ Open
Magazine packaging ---
Approved standards UL, CSA
Weight Approx. 30 g (sealed), approx. 20 g (open)
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Classification Power drive Power drive
Model G5J G4A
Features Ideal for microwave oven magnetrons and | Miniature, single-pole relay with 80-A surge
heater switching. current and 20-A switching current.
Appearance G4A-1A G4A-1A-P
30 max.
23.5 max. 26.8 max.
Dimensions (L X W) 29 x 13 max. 30.5 x 16 max. 30.5 x 16 max.
Contact Contact form SPST-NO SPST-NO
ratings
Contact type Single Single
Contact material AgCdO AgCdO
Resistive load 16 A at 250 VAC 20 A at 250 VAC
(cosp =1) 16 Aat30 VDC
. LN R Tt R
Max. switching LI IIIIIIzIilis
current (A) S fF-CIIICIIICATIIIIICIIIIIl DIIIIIIIzE
(under resistive 2 [fIIIIlIlIz SIIIIIIIIoIs
load) [N . i Ll
[N I Il R
01 = = = = = = = = == ==~ = === === alem e m-e e - - oo
Min. permissible  '%° 22 - :: oIz
load (mA) oy [FTIIIII Il iIIIIIIIIIIiIIIII it
L e LIy iy S
Coil Rated voltage 5to 48 VDC 51024 VDC
ratings Power consumption 700 mW 900 mW
Life expec- | Electrical 100,000 operations min. 100,000 operations min.
tancy (under rated load)
Mechanical 2,000,000 operations min. 1,000,000 operations min.
Dielectric | Between coil and 4,000 VAC 4,500 VAC
strength contact
Between contacts of -
different polarity
Between contacts of 1,000 VAC 1,000 VAC
same polarity
Between set and reset | ---
coils
Ambient temperature (operating) -25°C to 70°C -25°C to 55°C
Variations » Flux protection
Magazine packaging Not possible Not possible
Approved standards UL, CSA, IEC (TUV) UL, CSA, IEC (TUV)
Weight Approx. 22.5 g Approx. 23 g l 229
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Introduction

Technical Information
m Relay Classification

Model Mounting Enclosure Rating Features
G4S Discrete Plastic-unsealed Designed for manual soldering.
G2R Flux protection Designed inhibits flux intrusion into the casing from the
terminals during soldering.
G6A Plastic-sealed Sealed resin casings and covers, limiting damage from
corrosive atmospheres.
G6S Surface mounting Surface-mounting relays permit automatic reflow soldering.

m Construction
Sealing
Unsealed Relays

Relays of this type are intended for manual soldering. No measures
are taken against penetration of flux and cleaning solvent into the
relay. This type of relay cannot be immersion-cleaned.

Flux-protection Relays

Special design construction prevents flux from penetrating into the
relay housing, for example, due to capillary action up the terminals
when the relay is soldered onto a PCB. This type of relay also can-
not be immersion-cleaned.

Plastic-sealed Relays

Plastic-sealing prevents notonly flux, butalso cleaning solvent from
penetrating into the relay housing. Therefore, this type of relay can
be immersion-cleaned. Relays are each tested before being
shipped. The relay is immersed in fluorocarbon solution for 1 min-
ute, ata temperature of 70°C *5°C/_yo¢, to see if gases escape from
the relay. The following figure illustrates the test conditions.

50mm; §_=:-

Ex.) 70 °C
1 Relay
Fluorocarbon
solution
Classification Unsealed Flux protection
Construction Contacts located at Press-fit terminals Inserted terminals
upper part of relay case
Terminals separated .
from PCB Terminals — pegin seal .
separated Terminals 0.3mm
from PCB separated - n'“base
from PCB thickness
Features Terminals are separated | Contacts are positioned | Terminals are pressed Terminals are inserted
from PCB surface when | away from base. into base. into base 0.3 mm min.
relay is mounted. thick.
Automatic flux application | Poor Poor Good Good
Automatic soldering Poor Poor Good Good
Automatic cleaning Poor Poor Poor Poor
Manual soldering Good Good Good Good
Penetration of dust Fair Fair
Penetration of corrosive Poor Poor
| gas

12
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Classification Plastic-sealed Surface-mounting
Construction Press-fit terminals
Resin seal Resin seal
Glue pad
Features Terminals are separated from PCB surface when Terminal and base, as well as the base and

relay is mounted.

casing, are sealed with adhesive; the L-shaped
terminals and adhesive pads allow temporary

fixing to the board.

Automatic flux application | Good Good
Automatic soldering Good Good
Automatic cleaning Good Good
Manual soldering Good Good
Penetration of dust Good Good
Penetration of corrosive Good Good

| gas

= Operation

Single-side Stable Relays (Standard) Built-in Diode

The contacts of this simple type of relay momentarily turn ON and
OFF, depending on the excitement state of the coil.

Terminal Arrangement/
Internal Connections
(Bottom View)

Mounting

Double-winding, Latching Relays

This latching relay has two coils: set and reset. It can retain the ON
or OFF states even when a pulsating voltage is supplied, or when
the voltage is removed.

Terminal Arrangement/

Internal Connections

(Bottom View)
Mounting

S: Set coil
R: Reset coil

Single-winding, Latching Relays

Unlike the double-winding latching relay, the single-winding latching
relay has only one coil. This coil, however, serves as both the set
and reset coils, depending on the polarity (direction) of current flow.
When current flows through the coil in the forward direction, it func-
tions as a set coil; when current flows through the coil in the reverse
direction, it functions as a reset coil.

Terminal Arrangement/
Internal Connections
(Bottom View)

Mounting
orientation —— 1 g R
mark

S: Set coil
R: Reset coil

Adiode is builtinto some relays, wired in parallel with the coil to ab-
sorb the counterelectromotive force (counter emf) generated by the
coil.

Built-in Operation Indicator

Some relays are provided with a light-emitting diode (LED), wired in
parallel with the coil. This permits a fast-check of the relay’s operat-
ing status.
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m Contacts

Contact ratings are generally indicated according to resistive loads
and inductive loads (cos¢ = 0.4 or L/R = 7 ms). Contact shape and
material are also shown to guide the customer in selection of a mod-
el suitable for the intended load and required service life.

Failure Rate vs. Load Current

When used at extremely low loads, the failure rate differs according
to the contact material and contact method, as shown in the figure.
For example, in comparing a single contact point with a bifurcated
contact point, the bifurcated contact model has higher parallel re-
dundancy and will therefore exhibit a lower failure rate.

T
10 VDC (constant)

Gold-plated
single contract
e |

Failure rate (1 0% /operation)

\ Gold-plated
bifurcated ]
\ s

001

A
Gold-clad
bifurcated
crossbar
contact

0001

10 100

Load current (mA)

= Terminals
Straight PCB Terminals

PCB terminals are normally straight.
Self-clinching (S-shaped) PCB Terminals

Some relays have terminals thatare bentinto an “S” shape. This se-
cures the PCB relay to the PCB prior to soldering, helping the termi-
nals stay in their holes and keeping the relay level.

Terminal

Quick-connect Terminals

Plug-in Terminals

m Dimensions

For miniature relays, the maximum dimensions and the average
values () marked with an asterisk are provided to aid the customer
in designing.

14
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Mounting Orientation Mark

On the top of all OMRON relays is a mark indicating where the relay
coil is located. Knowing the coil location aids in designing PCBs
when spacing components. Also, pin orientation is easy to discern
when automatic or hand-mounting relays.

On dimensional drawings in all OMRON literature this mark is
left-oriented. Mounting holes, terminal arrangements, and internal
connections follow this alignment. The following two symbols are
used to represent the orientation mark.

Drawing Bottom Top
view
Detail Mounting holes Terminal arrangement/
internal connections
Symbol --} Z
Example T :'——r_—
3 © $|— Mark . -.’\
Mark | L_______
] (Bottom view)
|
(Bottom view)

Terminal Arrangement/nternal Connections

Top View

If the terminal arrangement of a relay can be seen from above the
PCB, the top view of the relay is provided in the Dimensions section
of the catalog or data sheet.

Bottom View

Ifthe relay’s terminals cannot be seen from above the PC board, as
in this example, a bottom view is shown.

Rotation Direction to Bottom View

The bottom view shown in the catalog or data sheet s rotated in the
direction indicated by the arrow, with the coil always on the left.

Axis of rotation

B Moving Loop System

InU.S.A,, the National Association of Relay Manufactures (NARM)
in April 1984, awarded OMRON for monumental advances in relay
technology, as embodied in the Moving Loop System.

This unique relay construction maximizes electrical and permanent
magnet energy. A high-efficiency magnet adds to the magnetic flux
of the relay coil, which also allows for tighter packing of relay parts.
Relays having such a coil are known as “polarized relays.” Details of
construction are shown below.

Armature

Permanent
magnet

Movable
contact

The moving loop design has similarities with polarized relays; how-
ever, the following two features make for a large performance dis-
tinction.

A permanent magnet is placed in the vicinity of the “working gaps.”
The flux energy of this permanent magnet complements that of the
electrical coil. This increased efficiency enables the mechanism
holding the contacts closed to ultimately switch larger loads, and at
the same time reduces the power consumed by the coil.

The following diagram shows concentric lines of magnetic flux when
the permanent magnet is placed near the working gap.

Permanent
magnet

Conventional Relay Coil

The following diagram shows the lines of magnetic flux when the
permanent magnet is placed away from the working gap. These
lines of flux detract from the total strength of the coil.

Air gap

Permanent
magnet

When the operating voltage is removed from the coil, the collapse of
the magnetic flux created by the permanent magnet and the electri-
cal coil provides the force to return the relay contacts to the reset
position. Note the flux path and magnet polarity in the table below.

15
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Operating Principle This magnetic circuit has the following features:
Release 1. High-efficiency polarized magnetic circuit utilizes power of
fn:r;";?em both attraction and repulsion.
2. Balanced armature system improves resistance to both
vibration and impacts.
3. Ideal mechanism for a low-profile relay.
| Transition from - , Repulsion Rele i
| release to operation - elease Relp?sentéststus is
(operating voltage | oo magxe“’e'
supplied) Movement
== N Attraction
- Transition from Reoulsi Attraction
Operation release to - N The amature see-
operation ! saws duc 19 the ai
(operating traction and repul-
sion torque exerted
1] voltage | on the armature by
supplied) the coil voltage and
the permanent
) magnet.
Super Movmg Loop st.tem o Operation .
A very small high-sensitivity magnetic circuit is incorporated to fur- E";Sﬁ:}’nz‘:{:’s
ther minimize the conventional moving loop system. the coil voltagey
Axis of magrer
Armature rotasﬁgn 9

Note: The above applies to a latching relay.

Cor
\./ U —Coil
Permanent
magnet
m Glossary
Terms Related to Contacts Contact Resistance
Carry Current The total resistance of the conductor, as well as specific resistivities

The value of the current which can be continuously applied to the
relay contacts without opening or closing them, and which allows
the relay to stay within the permissible temperature rise.

Maximum Switching Current

A current which serves as a reference in determining the perform-
ance of the relay contacts. This value will never exceed the current
flow. When using a relay, do not exceed this value.

Contact Form

OMRON uses the following relay terminology for the various polarity
and switch configurations.

SPST-NO (Single-pole, single-throw, normally open)

SPST-NC (Single-pole, single-throw, normally close)

SPDT (or changeover contact) (single-pole, double-throw)

DPDT (Double-pole, double-throw)

Contact Symbols

NO NC DT (NO/NC) MBB

rr | It | & | e

?

Make-before-break (MBB) Contact

A contact arrangement in which part of the switching section is
shared between both an NO and NC contact. When the relay oper-
ates or releases, the contact that closes the circuit operates before
the contact that opens the circuit releases. Thus both contacts are
closed momentarily at the same time.

16

such as of the armature and terminal, and the resistance of the con-
tacts. This value is determined by measuring the voltage drop
across the contacts by applying test currents as shown in the table
below.

()
| e l
[
Contact sample
R Power source
Q AN ]

A: Ammeter (DC or AC)
V: Voltmeter

R: Variable resistor

Test Current
Rated current or switching current Test current (mA)
Less than 0.01 1
0.01 or higher but less than 0.1 10
0.1 or higher but less than 1 100
1 or higher 1,000

To measure the contact resistance, a milliohmmeter can be also
used, although the accuracy drops slightly.

Milliohmmeter

O

Relay
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Maximum Switching Capacity

The maximum value of the load capacity which can be switched
without problem. When using a relay, do not exceed this value.
For example, when maximum switching voltage Vy is known, maxi-
mum switching current i1 can be obtained at the pointofintersection
on the characteristic curve “Maximum switching capacity” shown
below. Conversely, maximum switching voltage V4 can be obtained
if 11 is known.

Max. switching capacity [W(VA)]
Max. switching voliage (V1)

Maximum switching current (l4) =

Max. switching capacity [W(VA))

Maximum switching current (V) = —— switching voltage (V1)

For instance, if the maximum switching voltage = 40 V

Maximum switching current = 2 A (see circled point on graph
below.)

Maximum Switching Capacity

¢ "Max. switching’ —]]
3 -y, cepacity 0C) T
EEE)) — A | Max s.wnc"gng
— Max. switczirg \ capacity (AC) 1
< current / 1\ resistive
= 1 4 4 load | 1]
c 1 AC resistive A
2 H load
5 of
et ,’ Max. ]
2 A\ switching _|
= 2 DC (L/R = 7 ms)/Al N} voltage
£ 2 (cos¢ = 0.4) induc- N
s tive load 4
o N
o)
~JS S -
L C T 00 50
Switching voltage (V)

The life expectancy of the relay can be determined from the “Life ex-
pectancy” curve shown below, based on the rated switching current
(I1) obtained above. For instance, the electrical life expectancy at
the obtained maximum switching current of 2 A is slightly over
300,000 operations (see circled point on graph below).

Life Expectancy
@ 1,000
[ =
O 500
2-“‘ 4
g \\ 24-VDC
o resistive load
RN
=} S vh Y S
‘; So I‘ \‘ .
= A WA WA N
Fey \
S k >\ 24-VDC
©  0pe=sfRo A E M- nductive ==
g 110-VAC load
g - resistive load
@ 110-VAC
= inductive load
-
0 02 04 06 08 10
Switching current (A)

However, with a DC load, it may become difficult to break the circuit
of48 V or more due to arcing. Determine the suitability of the relay in
actual usage testing.

The correlation between the contact ratings is shown in the follow-
ing figure:

Maximum Switching Capacity
'7

X

3 -

S — -

AC

load

/ AC induc-
tive load
(cosp = 0.4) ]

N
AN

) N
AC \Q\

resistive
0.7} load

05F DC induc”
L tive load (L/
03} R=7ms

Switching current (A)

0.1

10 30 s0t70 100 300 500 1000

Switching voltage (V)

Minimum Permissible Load

The minimum permissible load indicates the lower limit of the
switching capability of a relay. Such minute load levels are found in
microelectronic circuits. This value may vary, depending on operat-
ing frequency, operating conditions, expected reliability level of the
relay, efc. Itis always recommended to double-check relay suitabil-
ity under actual load conditions.

In this catalog, the minimum permissible load of each relay is indi-
catedas areference value. Itindicates failure level ata reliability lev-
el of 60% (Ago). Agg = 0.1 x 10-6/operation means that one failure is
presumed to occur per 10,000,000 (ten million) operations at a reli-
ability level of 60%.

Number of Poles

The number of contact circuits. See “Contact Form” for reference.
Terms Related to Coils

Rated Coil Voltage

A reference voltage applied to the coil when the relay is used under
normal operating conditions.

Coil Symbols
Single-side stable Double-winding Single-
latching winding
Polarized | Non-pola wi4 w/3 latching

rized terminals | terminals

+ S|+ R+ S|+ R|+ +] -
s R
- - - = - -1 +

Coil Resistance (Applicable to DC-switching Relays only)

The resistance of the coil is measured at a temperature of 23°C with
atolerance of +10% unless otherwise specified. (The coil resistance
of an AC-switching type relay may be given for reference when the
coil inductance is specified.)

Hot Start

The ratings set forth in the catalog or data sheet are measured ata
coil temperature of 23°C.

Maximum Volitage

The maximum value of the pulsating voltage fluctuations in the op-
erating power supply to the relay coil.

Minimum Pulse Width

The minimum value of the pulsating voltage required to set and re-
set a latching relay at a temperature of 23°C.

Must Operate (Must Set) Voltage

The threshold value of a voltage at which a relay operates when the
input voltage applied to the relay coil in the reset state is increased
gradually.

17
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Must Release (Must Reset) Voltage

The threshold value of a voltage at which a relay releases when the
rated input voltage applied to the relay coil in the operating state is
decreased gradually.

Power Consumption

The power (= rated voltage x rated current) consumed by the coil
when the rated voltage is applied to it. A frequency of 60 Hz is as-
sumed if the relay is intended for AC operation. The current flows
through the coil when the rated voltage is applied the coil at a tem-
perature of 23°C. The tolerance is *15%/_yqq, unless otherwise spe-
cified.

Terms Related to Electrical Characteristics
Dielectric Strength

The critical value which a dielectric can withstand without rupturing
when a high-tension voltage is applied for 1 minute between the fol-
lowing points:

Between coil and contact

Between contacts of different poiarity

Between contacts of same polarity

Between set coil and reset coil

Between current-carrying metal parts and ground terminal

Note thatnormally a leakage currentof 3 mAis detected; however, a
leakage current of 1 mA to 10 mA may be detected on occasion.
Life Expectancy

The life of a relay when it is switched at the rated operating frequen-
cy with the rated load applied o its contacts.

High-frequency Isolation (Applicable to High-frequency
Relay only)

The degree of isolation of a high-frequency signal, which is equiva-
lent to the insulation resistance of ordinary relays.

HP8505A
network
analyzer HP8501A
storage

normalizer

|

HP8502A
transmission test set

outt

50-Q termination
resistances

G5Y-154P

The following characteristics are measured with contacts unrelated
to the measurement terminated at 50 Q, when a signal is applied
frominputterminal 11 to output terminal 8 or from input terminal 11 to
output terminal 14 of the sample.

1. isolation characteristics
2. Insertion loss characteristics
3. Return loss

The following conversion formula converts from return loss to
VSWR.

20
vswr = L+ 107
1-10%

where,

X = return loss

High-frequency Switching Power (Applicable to High-fre-
quency Relays Only)

The power of a high-frequency signal that can be switched.

18

High-frequency Transmitted Power (Applicable to High-fre-
quency Relays Only)

The transmission capacity of a high-frequency signal.
Impulse Withstand Voltage

The critical value which the relay can withstand when the voltage
surges momentarily due to lightning, switching an inductive load,
etc. The surge waveform which has a pulse width of +1.2 x 50 us is
shown below:

Surge voltage (%)

Time (us)

Insertion Loss (Applicable to High-frequency Relays Only)

The attenuation of a high-frequency signal in a transmission line
and is equivalent to the contact resistance of ordinary relays.

Insulation Resistance

The resistance between an electric circuit such as the contacts and
coil, and grounded, non-conductive metal parts such as the core, or
the resistance between the contacts. The measured values are as
follows:

Rated insulation voltage
60 V max. 250 V
61 V min. 500 V

Measured value

Maximum Operating Frequency

The frequency or intervals at which the relay continuously operates
and releases, satisfying the rated mechanical and electrical life ex-
pectancies.

Life Expectancy

The life of a relay when itis switched at the rated operating frequen-
cy without the rated load.

Operate Bounce Time

The bounce time of the normally open (NO) contact of a relay when
the rated coil voltage is applied to the relay coil at an ambient tem-
perature of 23°C.

Operate Time

The time that elapses after power is applied to a relay coil until the
NO contacts have closed, at an ambient temperature of 23°C.
Bounce time is notincluded. For the relays having an operate time of
less than 10 ms, the mean (reference) value of its operate time is
specified as follows:

[Operate time | 5 ms max. (mean value: approx. 2.3 ms) |

Release Bounce Time

The bounce time of the normally closed (NC) contactof a relay when
the coil is de-energized at an ambient temperature of 23°C.

Release Time

The time that elapses between the moment a relay coil is de-ener-
gized until the NC contacts have closed, at an ambient temperature
of 23°C. (With a relay having SPST-NO or DPST-NO contacts, this
is the time that elapses until the NO contacts have operated under
the same condition.) Bounce time is not included. For the relays
having an operate time of less than 10 ms, the mean (reference) val-
ue of its operate time is specified as follows:

[Release time | 5 ms max. (mean value: approx. 2.3 ms) |
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Reset Time (Applicable to Latching Relays Only)

The time that elapses from the moment a relay coil is de-energized
until the NC contacts have closed, at an ambient temperature of
23°C. (With a relay having SPST-NO contacts, this is the time that
elapses until the NO contacts have operated under the same condi-
tion.) Bounce time is notincluded. For the relays having a reset time
of less than 10 ms, the mean (reference) value of its reset time is
specified as follows:

| Reset time | 5 ms max. (mean value: approx. 2.3 ms) ]

Set Time

The time that elapses after power is applied to a relay coil until the
NO contacts have closed, at an ambient temperature of 23°C.
Bounce time is notincluded. For the relays having a set time of less
than 10 ms, the mean (reference) value of its set time is specified as
follows:

| Set time

| 5 ms max. (mean value: approx. 2.3 ms) ]

et

coil

Double-winding
latching
Reset

>
|
'
.
.
coil H

Single-winding
latching

Contact

Magnetic circuit

Ry
Settime ! Reset'=—! |
[— time et
Min. set Min. reset

pulse width pulse width

Shock Resistance

The shock resistance of a relay is divided into two categories: “De-
struction” which quantifies the characteristic change of, or damage
to, the relay due to considerably large shocks which may develop
during the transportation or mounting of the relay, and “Malfunction”
which quantifies the malfunction of the relay while it is in operation.

Stray Capacitance

The capacitance measured between terminals at an ambient tem-
perature of 23°C and a frequency of 1 kHz.

VSWR (Applicable to High-frequency Relays Only)

Stands for voltage standing-wave ratio. The degree of reflected
wave that is generated in the transmission line.

Vibration Resistance

The vibration resistance of a relay is divided into two categories:
“Destruction” which quantifies the characteristic changes of, or
damage to, the relay due to considerably large vibrations which may
develop during the transportation or mounting of the relay, and “Mai-
function” which quantifies the malfunction of the relay due to vibra-
tions while it is in operation.

a=0.002f2A

where,

a. Acceleration of vibration

f:  Frequency

A: Double amplitude

Precautions

m Basic Information

Before actually committing any component to a mass-production
situation, OMRON strongly recommends situational testing, in as
close to actual production situations as possible. One reason is to
confirm that the product will still perform as expected after surviving
the many handling and mounting processes in involved in mass pro-
duction. Also, even though OMRON relays are individually tested a
number of times, and each meets strict requirements, a certain test-
ing tolerance is permissible. When a high-precision product uses
many components, each depends upon the rated performance
thresholds of the other components. Thus, the overall performance
tolerance may accumulate into undesirable levels. To avoid prob-
lems, always conduct tests under the actual application conditions.

General

To maintain the initial characteristics of a relay, exercise care that it
is not dropped or mishandled. For the same reason, do not remove
the case of the relay; otherwise, the characteristics may degrade.
Avoid using the relay in an atmosphere containing sulfuric acid
(803), hydrogen sulfide (HzS), or other corrosive gases. Do not
continuously apply a voltage higher than the rated maximum volt-
age tothe relay. Never try to operate the relay ata voltage and a cur-
rent other than those rated.

If the relay is intended for DC operation, the coil has polarity. Con-
nect the power source to the coil in the correct direction. Do notuse
the relay at temperatures higher than that specified in the catalogor
data sheet.

Coil
1) AC-switching Relays

Generally, the coil temperature of the AC-switching relay rises high-
er than that of the DC-switching relay. This is because of resistance
losses in the shading coil, eddycurrent losses in the magnetic cir-
cuit, and hysteresis losses. Moreover, a phenomenon known as
“beat” may take place when the AC-switching relay operates on a
voltage lower than that rated. For example, beat may occur if the
relay’s supply voltage drops. This often happens when a motor
(which is to be controlled by the relay) is activated. This results in
damage to the relay contacts by burning, contact weld, or discon-
nection of the self-holding circuit. Therefore, countermeasures
must be taken to prevent fluctuation in the supply voltage.

One other point that requires attention is the “inrush current.” When
the relay operates, and the armature of the relay is released from the
magnet, the impedance drops. As a result, a current much higher
than that rated flows through the coil. This current is known as the
inrush current. (When the armature is attracted to the magnet, how-
ever, the impedance rises, decreasing the inrush current to the
rated level.) Adequate consideration must be given to the inrush
current, along with the power consumption, especially when con-
necting several relays in parallel.
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2) DC-switching Relays

This type of relay is often used as a so-called “marginal” relay that
turns ON or OFF when the voltage or current reaches a critical val-
ue, as a substitute for a meter. However, if the relay is used in this
way, its control output may fail to satisfy the ratings because the cur-
rent applied to the coil gradually increases or decreases, slowing
down the speed at which the contacts move. The coil resistance of
the DC-switching relay changes by about 0.4% per degree C
change in the ambient temperature. It also changes when the relay
generates heat. This means that the mustoperate and mustrelease
voltages may increase as the temperature rises.

Coil Operating Voltage Source

If the supply voltage fluctuates, the relay will be caused to malfunc-
tion regardless of whether the fluctuation lasts for along time or only
for a moment.

Forexample, assume thata large-capacity solenoid, relay, motor, or
heater is connected to the same power source as the relay, or that
many relays are used at the same time. If the capacity of the power
source is insufficient to operate these devices at the same time, the
relay may not operate, because the supply voltage has dropped.
Conversely, ifa high voltage is applied to the relay (even after taking
voltage drop into account), chances are that the full voltage will be
applied. As a consequence, the relay’s coil will generate heat.
Therefore, be sure 1) to use a power source with sufficient capacity
and 2) that the supply voltage to the relay is within the rated must
operate voltage range of the relay.

Minimum Must Operate Voltage

When the relay is used ata high temperatures, or when the relay coil
is continuously energized, the coil temperature rises and coil resis-
tance increases. Consequently, the must operate voltage in-
creases. This increase in the must operate voltage requires atten-
tion when determining the minimum must operate voltage are given
below for reference when designing a power source appropriate for
the relay.

Assuming a coil temperature rise of 10°C, the coil resistance will in-
crease about 4%. The must operate voltage increases as follows:

Rated values of Model LZN2 taken from catalog or data sheet
Rated voltage: 12 VDC

Coil resistance: 500 Q

Must operate voltage: 80% max. of rated voltage at 23°C coil tem-
perature

The rated current that flows through this relay can be obtained by
diving the rated voltage by the coil resistance. Hence,

" 12 VDC + 500 Q = 24 mA

However, the relay operates at 80% maximum of this rated current,
i.e., 19.2 mA (= 24 mA x 0.8). Assuming that the coil temperature

rises by 10°C, the coil resistance increases 4% to 520 Q (= 500 Q x
1.04). The voltage thatmustbe applied to the relay to flow an operat-
ing current of 19.2 mA x 520 Q = 9.98 V. This voltage, which is ata
coil temperature of 33°C (= 23°C + 10°C), is 83.2% of the rated volt-
age (= 9.98 V+ 12 V). As is evident from this, the must operate volt-
age increases when the coil temperature rises, in this example,
10°C from 23°C.

Coil Temperature vs.
Must Operate/release Voltage (LZN)

—_ 40 ————T T
3 Coil voltage: 24 VDC
< N = 10 (mean value)
Y
= Must npera/te voltage
> 20 n
E /_ T
© 10
—
Ly

@ T "\
% 0 X
> . ’J Must release voltage
T w0 .
[}
=]
5}
-~ ()
c g4l
8
& -3
o

—40

—-40 —20 20 40 60 80 100

Ambient temperature (°C)

The minimum must operate voltage can be determined by this ex-
pression.

Epv + 5 T — Ta
10 % Gas5+ 12+ PV

E; > E X

where,

E (V): Rated coil voltage

Epv (%): Must operate voltage

Ta: Coil temperature for determining Epv (20°C, unless otherwise
specified)

T (°C): Ambient operating temperature

Et (V): Minimum must operate voltage

Note: Inthe above expression, T is taken to be the result of ener-

gization of the coil, when the coil temperature is the same
as the ambient temperature.

m Coil Input

To guarantee accurate and stable relay operation, the firstand fore-
most condition to be satisfied is the application of the rated voltage
to the relay. Additionally, the rated voltage in light of the type of the
power source, voltage fluctuation, and changes in coil resistance
due to temperature rise. If a voltage higher than the rated maximum
voltage is applied to the coil for along time, layer short-circuiting and
damage to the coil by burning may take place.

Coil Temperature Rise

When a current flows through the coil, the coil's temperature rises to
ameasurable level, because of copper loss. If an alternating current
flows, the temperature rises even more, due not only to the copper
loss, but additionally to the iron loss of the magnetic materials, such
as the core. Moreover, when a currentis applied to the contact, heat
is generated on the contacts, raising the coil temperature even high-
er (however, with relays whose contact currentis rated at2 A orlow-
er, this rise is insignificant).

Temperature Rise by Pulsating Voltage

When a pulsating voltage having an ON time of less than 2 minutes
is applied to the relay, the coil temperature rise varies, and is inde-
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pendent of the duration of the ON time, depending only on the ratio
of the ON time to the OFF time. The coil temperature in this case
does not rise as high as when a voltage is continuously applied to
the relay.

Energization time Release temperature rise

Continuous energization 100%
ON:OFF = 3:1 approx. 80%
ON:OFF = 1:1 approx. 50%
ON:OFF = 1:3 approx. 35%
1:1

V) l
-
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Changes in Must Operate Voitage by Coil Temperature Rise

The coil resistance of a DC-switching relay increases (as the coil
temperature rises) when the coil has been continuously energized,
de-energized once, and then immediately energized again. This in-
crease in the coil resistance raises the voltage value at which the
relay operates. Additionally, the coil resistance rises when the relay
is used at a high ambient temperature.

Maximum Must Operate Voltage

The maximum voltage applicable to a relay is determined in accor-
dance with the coil temperature rise and the coil insulation materi-
als’ heat resistivity, electrical as well as mechanical life expectancy,
general characteristics, and other factors.

Ifa voltage exceeding the maximum voltage is applied to the relay, it
may cause the insulation materials to degrade, the coil to be burnt,
and the relay to not operate at normal levels. Actually, however,
there are occasions when the maximum voltage is exceeded to
compensate for fluctuation in the supply voltage. In this event, pay
attention to the following points.

The coil temperature must not exceed the temperature that the
spool and wound wire constituting the coil can withstand. The fol-
lowing table shows the wires often used for a coil. In this table, the
coil temperature is measured through calculation of the coil resis-
tance.

Wire material Maximum coil temperature
Polyurethane (UEW) 120°C
Polyester (PEW) 130°C

How to Calculate Coil Temperature

R2

1= BBl 5345+ T1) 4 T1 [C)

where,

R1(Q): coil resistance before energization

R2 (Q): coil resistance after energization

T1(°C): coil temperature (ambient) before energization
t(°C):  coil temperature after energization

Before using the relay confirm that there are no problems.

DC Input Power Source

Pay attention to the coil polarity of the DC-switching relay. Power
sources for DC-operated relays are usually a battery or a DC power
supply, either with a maximum ripple of 5%. If power is supplied to
the relay via a rectifier, the must operate and must release voltages
vary with the ripple percentage. Therefore, check the voltages be-
fore actually using the relay. If the ripple component is extremely
large, beat may occur. If this happens, it is recommended that a
smoothing capacitor be inserted as shown in the following diagram.

Relay

Smoothing capacitor
Ripple component

I

E max.
E min. l X Emean DTcomponem
)
Ripplepercentage = Emax. — Emin. |,

Emean

where,

E max.: maximum value of ripple component
E min.: minimum value of ripple component
E mean: mean value of DC component

If the voltage applied to the DC-operated coil increases or de-
creases slowly, each contact of a multi-pole contact relay may not
operate at the same time. Itis also possible for this situation to result
in the must operate voltage varying each time the relay operates.
Either way, circuit sequencing will not be correct. In critical applica-
tions, the use of a Schmitt circuit is recommended, reshape the DC
waveform to trigger all contacts of the relay at the same time.

Relay Driving Signal Waveform

A long rise time and/or fall time of the signal driving the relay may
prolong the operate time and/or release time of the relay. This situa-
tion may shorten the life expectancy of the contacts. If this situation
cannot be avoided, providing a Schmitt trigger circuit at the circuit
stage preceding the relay circuit will shape a waveform with sharp
transitions, as shown in the following diagram:

1

O— : o
I |
Vin | | Vout
S0 SR L]
I b3
| <
O— ! e
i

| Waveform
| shaping circuit |
! (Schmittcircuit with inverter)

Driver circuit

Vout

Contact

If the Schmitt trigger circuit is configured of transistors, a residual
voltage may existin the output of the circuit. Therefore, confirm that
the rated voltage is present across the relay coil, or that the residual
voltage drops to zero when the relay releases. When an IC (e.g.,
TC74HC132P) is used, this value is close to zero.

Cyclic Switching of AC Load

O —O TE LOAD
L
o L-— 4 Ok
Vin L
y O

AAA

If the relay operates in synchronization with the supply voltage, the
life of the relay may be shortened. When designing the control sys-
tem in which the relay is used, estimate the life expectancy of the
relay and thus the reliability of the overall system under actual oper-
ating conditions. Moreover, construct the circuit so that the relay op-
erates in a random phase or in the vicinity of the zero point.
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Dark Current in OFF Time
O —O
TE
Incorrect O——W\—
O —0
O
Correct
O —O0

A circuit that produces a controi output as soon as the relay oper-
ates must be carefully designed. In the example on the left, elec-
trode dark current flows as shown when the relay operates. When
dark current flows into the relay coil, the relay’s resistivity to shock
and vibration may degrade.

Overcoming Beat in DC Relays

When using AC power to generate power for operating a DC relay,
the use of half-wave rectification causes the formation of a pulsating
current. Therefore, when the capacitance of the smoothing capaci-
tor Cis low, the relay generates a beat. However, when a bridge rec-
tification circuit is used, the frequency of the pulsating current
doubles, generating no beat even when a smoothing capacitor C is
not provided. The bridge rectification circuit can provide a higher
rectification efficiency toincrease the contactattraction, which is de-
sirable in terms of prolonging the service life of the contact.

(e, >t

100 VAC
Incorrect 5050 Hz

oO—

Correct 100 VAC
50/60 Hz

O

22

Voltage Considerations for AC Relays

For stable relay operation, a voltage +10% to ~20% of the rated volt-
age should be applied to the relay. The voltage applied to the relay
must be a sine wave. When a commercial power source is used,
there should be no problem. However, if an AC stabilized power
source is used, either beat or abnormal heating may occur, depend-
ing on the wave distortion of the power source. A shading coil is
used to suppress beatin an AC current coil, but wave distortion de-
feats this function.

When a motor, solenoid, transformer, or other device is connected
to the same power line source as the relay controller, and any of
these devices causes a drop in the line voltage, the relay may vi-
brate, damaging the contact. This commonly occurs when a small
transformer is added to the line, when the transformer is too small,
when long wiring is used, or when thin wiring is used in the custom-
er's premises. Be aware of this pnenomenon, as well as normal volt-
age fluctuations. Should this problem occur, check the change in
voltage with a synchroscope or the like, and take appropriate coun-
termeasures. Effective countermeasures include replacing the
relay with a special relay suited to the circumstances, or use ofa DC
circuit and inclusion of a capacitor to compensate for the voltage
change, as shown in the following circuit diagram.

Voltage change compensation circuit
incorporating a capacitor

Y Switch
100 VAC l —o
zr ©

24 V'DC
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m Contacts

The contacts are the most important constituent of a relay. Their
characteristics are significantly affected by factors such as the ma-
terial of the contacts, voltage and current values applied to them
(especially, the voltage and current waveforms when energizing
and de-energizing the contacts), the type of load, operating fre-
quency, atmosphere, contact arrangement, and bounce. If any of
these factors fail to satisfy predetermined values, problems such as
metal deposition between contacts, contact welding, wear, or rapid
increase in the contact resistance may occur.

Contact Voltage (AC, DC)

When a relay breaks an inductive load, a fairly high counterelectro-
motive force (counter emf) is generated in the relay’s contact circuit.
The higher the counter emf, the greater the damage to the contacts.
This may resultin a significant decrease in the switching capacity of
DC-switching relays. This is because, unlike the AC-switching
relay, the DC-switching relay does not have a zero-cross point.
Once arc has been generated, it does not easily diminish, prolong-
ing the arc time. Moreover, the unidirectional flow of the currentin a
DC circuit may cause metal deposition to occur between contacts
and the contacts to wear rapidly (this is discussed later).

Despite the information a catalog or data sheet sets forth as the ap-
proximate switching power of the relay, always confirm the actua!
switching power by performing a test with the actual load.

Contact Current

The quantity of electrical current which flows through the contact di-
rectly influences the contact’ characteristics. For example, when
the relay is used to control an inductive load such as a motor or a
lamp, the contacts will wear more quickly, and metal deposition be-
tween the mating contacts will occur more often as the inrush cur-
rentto the contacts increases. Consequently, at some point the con-
tacts may not be able to open.

Contact Materials

Selection of an appropriate contact material according to the load to
be opened or closed is important. Several contact materials and
their properties are listed below.

Contact Materials and Features

P.G.S. This muterial has excellent corrosion resistance

Alloy and is suitable for very small current circuits.
(Au:Ag:Pt=69:25:6)

AgPd This material exhibits good corrosion and sulfur

resistance. In a dry circuit, it attracts organic gas
to generate a polymer, therefore it is usually plated
with gold or other material.

Ag This material has the highest electric and heat
conductivities among all metals. It exhibits low
contact resistance, but easily forms sulfide film in a
sulfide gas environment. This may result in
defective contact performance at a low-voltage
small-current operation.

This material exhibits the same high electric
conductivity as silver, low contact resistance, and
excellent deposition resistance. It easily forms
sulfide film in a sulfide gas environment.

AgNi This material exhibits the same high electric
conductivity as silver and excellent arc resistance.

This material exhibits excellent deposition
resistance and exhaustion resistance.

AgW This material exhibits a high hardness and melting
point. It also exhibits excellent arc resistance and
superior resistance to deposition and transfer.
However, it shows high contact resistance and
inferior environmental resistance.

AgCdO

AgSnin

Contact Protection Circuit

A contact protection circuit, designed to prolong the life expectancy
of the relay, is recommended. This protection will have the addition-
al advantages of suppressing noise, as well as preventing the gen-
eration of carbide and nitric acid, which otherwise would be gener-
ated at the contact surface when the relay contact is opened. How-
ever, unless designed correctly, the protection circuit may produce
adverse effects, such as prolonging the release time of the relay.
The following table lists examples of contact protection circuits.

23



Introduction OMmMRON Introduction

Circuit example Applicability Features and remarks Element selection
AC DC
CR - Fair | Good | Load impedance must be much Optimum C and R values are:
! smaller than the RC circuit when the | C: 1 to 0.5 uF for 1-A contact current
@ L cnr relay operates on an AC voltage. R: 0.5 to 1 Q for 1-V contact voltage
™ | Power load
| source
[ .
Good | Good | The release time of the contacts will | These values do not always agree with
ower be delayed when a relay solenoid is | the optimum values due to the nature of
i used as a load. This circuit is the load and the dispersion in the relay
load effective if connected across the characteristics. Confirm optimum values
load when the supply voltage is 24 | experimentally. Capacitor C suppresses

to 48 V. When the supply voltage is | discharge when the contacts are

100 to 240 V, connect the circuit opened, while resistor R limits the
across the contacts. current applied when the contacts are
closed the next time. Generally, employ
a capacitor C whose dielectric strength
is 200 to 300 V. If the circuit is powered
by an AC power source, employ an AC
capacitor (non-polarized).

Diode 5o Poor | Good | The energy stored in a coil Employ a diode having a reverse

(inductive load) reaches the coil as | breakdown voltage of more than 10
L Power & current via the diode connected in times the circuit voltage and a forward
source load parallel with the coil, and is current rating greater than the load
dissipated as Joule (measurable) current. A diode having a reverse
heat by the resistance of the breakdown voltage two to three times
inductive load. This type of circuit that of the supply voltage can be used in
delays the release time more than an electronic circuit where the circuit
the RC type. voltage is not particularly high.
Diode + 5o Poor | Good | This circuit effectively shortens The zener diode breakdown voltage
Zener release time in applications where should be about the same as the supply
diode L Power  LMnductve the release time of a diode voltage.
source ‘ protection circuit proves to be too
b7 slow.
Varistor Good | Good | By utilizing the constant-voltage

characteristic of a varistor, this
circuit prevents high voltages from
being applied across the contacts.
This circuit also somewhat delays
the release time. This circuit, if
connected across the load, is
effective when the supply voltage is
24 t0 48 V. If the supply voltage is
100 to 240 V, connect the circuit
across the contacts.

Avoid use of a surge suppressor in the manner shown below.

Power l I
supply [ cI fLoadl

Power |
supply

This circuit arrangement is very effective for diminishing This circuit arrangement is very useful for diminishing sparking (arcing)
sparking (arcing) at the contacts, when breaking the circuit. at the contacts when breaking the circuit. However, since the charging
However, since electrical energy is stored in C (capacitor) current to C flows into the contacts when they are closed, metal

when the contacts are open, the current from C flows into the | deposition is likely to occur between the mating contacts.
contacts when they close. Therefore, metal deposition is likely
to occur between mating contacts.

Although it is considered that switching a DC inductive load is more difficult than a resistive load, an appropriate contact protection circuit can
achieve almost the same characteristics.
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m Latching Relays

Avoid use in locations subject to excessive magnetic particles or
dust.

Avoid use in magnetic fields (over 8,000 A.m).

Take measures to preventing problems caused by vibration or
shock. Problems may originate from other relay(s) operating or re-
leasing on the same panel.

Avoid simultaneous energization of the set and reset coils, even
though both coils can be continuously energized.

Avoid use under conditions where excessive surge-generating
sources exist in the coil power source.

When planning to mount multiple relays together, observe the mini-
mum mounting interval of each type of relay.

Driv)e Circuit (Double-winding Relays G5AK, G6AK, G6BK,
etc.

When a DC-switching latching relay is used in one of the circuits
shown in the following diagram, the relay contacts may be released
from the locked state unless a diode (enclosed in the dotted box in
the circuit diagram) is connected to the circuit.

Circuits

When connecting a diode to the relay circuit, be sure to use a diode
with a repetitive peak-inverse voltage, and a DC reverse voltage
sufficient to withstand external noise or surge. Also be sure that the
diode has an average rectified current greater than the coil current.

If the contact of the relay is used to de-energize the relay, the relay
may not operate normally. Avoid using the relay in a circuit like the
one shown below:

Incorrect Use:

X: Latching relay
Xp: NC contact of relay

Circuit connecting two reset coils in parallel.

(+)e
TR

[,

L

Circuit connecting set coil to reset coil.
)

[sr s

Ky Ko

iD; {0 1
S s y G
Ky Ka
Circuit connecting two set coils in parallel Circuit connecting set coil of latching relay
(+) ] in parallel with another relay coil.

(+)

® PCB Design

Soldering

As demands for more compact electronic devices have grown, so
have demands declined for the plug-in relays that requires a bulky
socket for connection. This trend has lead to the development of re-
lays thatcan be soldered directly onto the PCB. Smaller relays have
made possible great density increases on the PCB, which in turn re-
duces the size of the product or device. However, unless the relay is
plastic-sealed, when soldered onto a PCB, flux may penetrate into
the housing, adversely affecting the internal circuitry.

The following points will help when designing a product which uses
relays. This section points out details to be noted when soldering a
relay to a PCB.

PCB Selection

In general, relays are directly mounted and soldered onto a PCB.
Although seemingly an uninvolved process, soldering and its re-
lated processes of fluxapplication, relay mounting, heatapplication,
and washing can be detrimental to a relay’s performance. For ex-
ample, if the PCB were to warp, the internal mechanism of the relay
could become distorted, degrading the performance characteris-
tics. Thus itcould be said that the relay’s characteristics are also af-
fected by the size, thickness, and material of the PCB. Therefore,
carefully selecta PCB that will not jeopardize the performance of the
relay.

PCB Materials

Generally, the substrate of a PCB is made of glass epoxy (GE), pa-
per epoxy (PE), or paper phenol (PP). Of these, the glass-epoxy or
paper-epoxy PCBis recommended for mounting relays. See the fol-
lowing table.
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Item Epoxy-based Phenol-based
Glass epoxy (GE) Paper epoxy (PE) Paper phenol (PP)
Electrical characteristics High insulation resistance. Fair Insulation resistance degraded
Insulation resistance hardly by humidity.
affected by humidity.
Mechanical characteristics | Little expansions/shrinkage Fair Much expansion/shrinkage
caused by change in temperature caused by changes in
or humidity. temperature or humidity.
Suitable for through-hole PCBs Not suitable for through-hole
and multi-layered PCBs. PCB.
Cost effectiveness Expensive Fair Inexpensive
PCB Thickness Conductor Width and Carry Cur-
PCBs having a thickness of 0.8, 1.2, 1.6, or 2.0 mm are generally rent _
used. A PCB that is 1.6 mm thick is best for mounting a PCB relay, 5 faccording 10 1EC Pub326.3) o
considering the weight of the relay and the length of the terminals. L 00°C —.3
(The terminal length of OMRON relays is 3, 3.5, or 4.0 to 5.0 mm.) z % 7] 75°C ] 3
~ 50°C =1 <=
= 7 40°C e
72k
b ° @
. . 3 10 ’ ASTX P
T g 7 Z *
3.5/ 8 s 2 s
kel 7
<
Terminal Hole Diameter and Land Diameter 2 7/ 7 ’ 305 g/m
Selectthe appropriate terminal hole and land diameters from the fol- /A 0.030.050.07 0 13 g ‘"3"3 < e !
lowing table, based on the PCB mounting hole drawing. Land diam- = === - : T (Srﬁrcn‘g“a' area
eters may be reduced to less than those listed below if the through- g 7 ~
hole connection process is to be employed. = 5 ,I {
Terminal Hole and Land Diameters 5, 610g/m?
E v / 70 um
Terminal hole diameter Minumum land diamter s ¢t v /
S | | A
Normal Tolerance 2 /
0.6 mm 40.1 mm 1.5mm 3 ;4
0.8 mm 1.8 mm s
1.0 mm 2.0 mm |
1.2mm 2.5 mm
1.3 mm 2.5mm
1.5 mm 3.0 mm Conductor Pitch
1.6 mm 3.0mm The conductor pitch ona PCB is determined according to the insula-
2.0 mm 3.0 mm tion resistance between conductors and the environmental condi-
tions under which the PCB is to be placed. The following graph
Shape of Lands shows the general relationship between the voltage between con-

The land section should be on the center line of the copper-foil pat-
tern, so that the soldered fillets become uniform.

0= =O= =O=O0~O0=
oM 0. -~-GEKED-
A break in the circular land area will prevent molten solder from fill-

ing holes reserved for components which must be soldered manual-
ly after the automatic soldering of the PCB is complete.

*:‘?—- Break in land

0.21t0 0.5 mm

Correct

Incorrect

Conductor Width and Thickness

The following thickness of copper foil are standard: 35 pm and
70 um. The conductor width is determined by the current flow and
allowable temperature rise. Refer to the chart below.
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ductors and the conductor pitch on a PCB. However, if the PCB
must conform to safety organization standards (such as UL, CSA,
VDE, etc.), priority must be given to fulfilling their requirements.
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Voitage between Conductors vs. Mounting method Process
Conductor Pitch -~ -
Rack mounting No gap between rack’s guide and PCB
o 300 y C Screw mounting | Securely tighten screw.
2 2,000 Place heavy components such as relays
E // on part of PCB near where screws are
g 1w = — to be used.
g ™ ] Attach rubber washers to screws when
2 500 2L~ D — mounting components that are affected
8 o y ', T by shock (such as audio devices.)
@ ’ // T B
2 >
% . / Y/ /] Mounting Position
5 N Depending on where the relay is mounted, the function of the relay
kot 50 /. (and the performance of the circuit which includes the relay) may be
& 30 adversely affected.
2r | The relay may malfunction ifitis mounted near a transformer or oth-

o

1 0203 050710 2 3 5 10

Conductor pitch (mm)

A = wi/o coating at altitude of 3,000 m max.
B = wi/o coating at altitude of 3,000 m
or higher but lower than 15,000 m
C = wi/coating at altitude of 3,000 m max.
D =w/coating at altitude of 3,000 m or higher

Temperature and Humidity

PCBs expand or contract with changes in temperature. Should ex-
pansion occur with a relay mounted on the PCB, the internal compo-
nents of the relay may be shifted out of operational tolerance. As a
result, the relay may notbe able to operate with its normal character-
istics.

PCB materials have “directionality,” which means thata PCB gener-
ally has expansion and contraction coefficients 1/10 to 1/2 higher in
the vertical direction than in the horizontal direction. Conversely, its
warp in the vertical direction is 1/10 to 1/2 less than in the horizontal
direction. Therefore, take adequate countermeasures against hu-
midity by coating the PCB. Should heat or humidity be entirely too
high, the relay’s physical characteristics will likewise be affected.
For example, as the heat rises the PCB’s insulation resistance de-
grades. Mechanically, PCB parts will continue to expand as heat is
applied, eventually passing the elastic limit, which will permanently
warp components.

Moreover, if the relay is used in an extremely humid environment,
silver migration may take place.

Gas

Exposure to gases containing substances such as sulfuric acid, ni-
tric acid, or ammonia can cause malfunctions such as faulty con-
tacting in relays. They can also cause the copper film of a PCB to
corrode, or prevent positive contacts between the PCB’s connec-
tors. Of the gases mentioned, nitric acid is particularly damaging as
it tends to accelerate the silver migration. As a countermeasures
against gas exposure damage, the following processes on the relay
and PCB have proved useful.

Item Process
Outer casing, Sealed construction by using
housing packing, etc.
Relay Use of simplified hermetically sealed
type relay, DIP relay, reed relay
PCB, copper firm Coating

Connector Gold-plating, rhodium-plating process

Vibration and Shock

Although the PCB itself is not usually a source of vibration or shock,
itmay simplify or prolong the vibration by resonate with external vi-
brations or shocks. Securely fix the PCB, paying attention to the fol-
lowing points.

er device that generates a large magnetic field, or much heat. Pro-
vide an adequate distance between the relay and such devices.
Also, keep the relay away from semiconductor devices, if they are to
be mounted on the same PCB.

Correct

Incorrect

Mounting Direction

To allow a relay to operate to its full capability, adequate consider-
ation must be given to the mounting direction of the relay. Relay
characteristics that are considerably influenced by mounting direc-
tion are shock resistance, life expectancy, and contact reliability.

Shock Resistance

Ideally, the relay must be mounted so that any shock or vibration is
applied to the relay at right angles to the operating direction of the
armature of the relay. Especially when a relay’s coil is not energized,
the shock resistance and noise immunity are significantly affected
by the mounting direction of the relay.

Life Expectancy

When switching a heavy load that generates arc (generally, having
a greater impedance than that of the relay coil), substances spat-
tered from the contact may accumulate in the vicinity, resulting in
degradation of the insulation resistance of the circuit. Mounting the
relay in the correct direction is also important in preventing this kind
of degradation of the insulation resistance.

Contact Reliability

Switching both a heavy and a minute load with a single relay contact
is not recommended. The reason for this is that the substances
scattered from the contact when the heavy load is switched degrade
the contact when switching the minute load. For example, when us-
ing a multi-pole contact relay, avoid the mounting direction or termi-
nal connections in which the minute load switching contact is lo-
cated below the heavy load switching contact.
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Mounting Interval

When mounting multiple relays side by side ona PCB, pay attention
to the following points:

When many relays are mounted together, they may generate an ab-
normally high heat due to the thermal interference between the re-
lays. Therefore, provide an adequate distance between the relays
to dissipate the heat. When using a relay, be sure to check the mini-
mum mounting interval.

Also, if multiple PCBs with relays are mounted to a rack, the temper-
ature may rise. In this case, preventive measures must be taken so
that the ambient temperature falls within the rated value.

Pattern Layout

Countermeasures Against Noise

The relay can be a noise source when viewed from a semiconductor
circuit. This must be taken into consideration when designing the
layoutpositioning of the relay and other semiconductor components
on the PCB.

Keep the relay away from semiconductor components as far away
as possible.

Locate the surge suppressor for the relay coil as close to the relay as
possible.

Do notroute wiring for signals such as audio signals that are likely to
be affected by noise below the relay.

Design the shortest possible pattern.

One method for separating the power source and relay from other
electronic components is to use shielded patterns.

Coating

As is also the case in humid environments, coating the PCB is rec-
ommended to prevent the insulation of its pattern form being de-
graded by gases containing harmful substances. When coating the
PCB, however, care must be exercised not to allow the coating
agent to penetrate into the relays mounted on the PCB; otherwise,
faulty contact of the relay may occur due to sticking or coating.
Moreover, some coating agents may degrade or adversely affect
the relay. Select the coating agent carefully.

Type of Coating
Item Applicability to Feature
PCB with relays
mounted

Epoxy Good Good insulation. Performing
this coating is a little difficult,
but has no effect on relay
contact.

Urethane | Good Good insulation and easy to

coat. Be careful not to allow
the coating on the relay itself,
as thinner-based solvents are
often used with this coating.

Good insulation and easy to
coat. However, silicon gas
may cause faulty contact of
relay.

Silicon Poor

= Automatic Mounting of Relay on PCB
Though-hole Mounting

The following tables list the processes required for mounting a relay onto a PCB and the points to be noted in each process.

Process 1: Placement

Do not bend any terminal of the relay to use it as a self-clinching relay or the relay may malfunction.
Itis recommended to use magazine-packaged self-clinching relays for placement onto the PCB.

Possibility of Automatic Placement

Construction Unsealed

Flux protection Plastic-sealed

Magazine-packaged relay NO
Self-clinching relays

YES YES

Process 2: Flux Application

To apply flux to a flux protection or plastic-sealed relay, a sponge soaked with flux can be used. Place the relay in the holes drilled in the PCB and
press the PCB (with the relay still mounted) firmly against the sponge. The flux will be pushed up the relay’s contact legs, and through the PCB
holes. This method must never be applied with an unsealed relay because the flux will penetrate into the relay.

The flux used with the sponge must be a non-corrosive resin-type flux.

For the flux solvent, use an alcohol-based solvent, which tends to be less chemically reactive.

Apply the flux sparingly and evenly to prevent penetration into the relay. When dipping the relay terminals into liquid flux, be sure to adjust the
flux level, so that the upper surface of the PCB is not flooded with flux.

Possibility of Dipping Method

Unsealed Flux protection
NO YES YES

Plastic-sealed

Process 3: Transportation
When the PCB is transported, the relay mounted on the PCB may be lifted from the board surface due to vibration. This can be prevented if the
relay mounted on the PCB has self-clinching terminals.
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Process 4: Preheating

Preheatthe PCB ata temperature of 100°C maximum within a period of approximately one minute for smooth soldering. The characteristics of
the relay may change if it is heated at a high temperature for a long time.

100°C
L&
[ —

éeater

Possibility of Preheating

Unsealed Flux protection Plastic-sealed
NO YES YES
Process 5: Soldering
Flow soldering is recommended to assure a uniform solder joint.
e Solder: JIS 23282, H60, or H63*
* Solder temperature and soldering time: 250°C, 5 s max.
* Adjust the level of the molten solder so that the PCB is not flooded with solder.
Possibility of Automatic Soldering
Unsealed Flux protection Plastic-sealed
NO YES YES
— Manual Soldering
Complete the soldering operation quickly. Use the correct wattage of soldering
iron. Do not overheat while smoothing the applied solder with the tip of the iron.
« Solder: JIS Z3282, H60, or H63 (containing resin-type flux)
* Soldering iron: rated at 30 to 60 W
« Tip temperature: 280°C to 300°C
» Soldering time: 3 s max. Solder

* The following table contains recommended solders:

Flux

Type Sparkle solder
Applicable solder diameter 0.8t0 1.6 mm

n 58.8%
Flux content 1.67% Possibility of Manual Soldering
Impurities JIS 23282 Class A
Sp':ead rate 90% Unsealed Flux protection | Plastic-sealed
Storage 3 months max. YES YES YES

The solder in the illustration shown above is provided with a cut
section to prevent the flux from splattering.

Process 6: Cooling
Upon completion of automatic soldering, use a fan or other device to forcibly cool the PCB. This helps prevent the relay and other components
from deteriorating from the residual heat of soldering.

Plastic-sealed relays are washable. Do not, however, put plastic-sealed relays in a cold cleaning solvent immediately after soldering or the
plastic seals may be damaged.

Fluxprotection Plastic-sealed

Necessary Necessary

Process 7: Cleaning

Avoid cleaning the soldered terminals whenever possible. When a resin-type flux is used, no cleaning is necessary. If cleaning cannot be
avoided, exercise care in selecting an appropriate cleaning solvent.

Cleaning Method

Unsealed l Fluxprotection

Boiling cleaning and immersion cleaning are not possible.
Clean only the back of the PCB with a brush.

Plastic-sealed

Boiling cleaning and immersion cleaning are possible. Ultrasonic
cleaning will have an adverse effect on the performance of relays not
specifically manufactured for ultrasonic cleaning.

When cleaning the G2R or any other relay, the ambient temperature
must be within the permissible ambient operating temperature range
of the relay.
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List of Cleaning Solvents

Solvent Plastic-sealed

Chlorine-based * Perochlene YES

 Chlorosolder

« Trichloroethylene
Water-based ¢ Indusco YES

¢ Holys
Alcohol-based o |PA YES

« Ethanol
Others « Thinner NO

¢ Gasoline
Cleaning method Automatic cleaning

Ultrasonic cleaning (see note 4)

Note:

gasoline-based cleaning solvents.

2. Worldwide efforts are being made at discontinuing the use of CFC-113-based (fluorochlorocarbon-based) and trichloroethylene-
based cleaning solvents. The user is requested to refrain from using these cleaning solvents

3. It may be difficult to clean the space between the relay and PCB using hydrogen-based or alcohol-based cleaning solvent. Itis
recommended the stand-off-type be used G6A-[1-ST when using hydrogen-based or alcohol-based cleaning solvents.

4. Ultrasonic cleaning may have an adverse effect on the performance of relays not specifically manufactured for ultrasonic cleaning.
Please refer to the model number to determine if your relay is intended to be cleaned ultrasonically.

Process 8: Coating

1. Consult your OMRON representative before using any other cleaning solvent. Do not use Freon-TMC-based, thinner-based, or

Do not apply a coating agent to any flux-resistant relay or relay with a case because the coating agent will penetrate into the relay and the

contacts may be damaged.

Some coating agents may damage the case of the relay. Be sure to use a proper coating agent.
Do not fix the position of relay with resin or the characteristics of the relay will change.

Resin Plastic-sealed
Epoxy YES
Urethane YES
Silicone NO
Fluorine YES

Surface Mounting

The following tables list the processes required for mounting a relay onto a PCB and the points to be noted in each process.
Process 1: Cream Solder Printing
Do not use a cream solder that contains a flux with a large amount of chlorine or the terminals of the relay may be corroded.

Process 2: Relay Mounting

The holding force of the relay holder must be the same as or more than the minimum holding force value required by the relay.

Direction A

™~

Process 3: Transportation

Direction C

Direction B

Direction G6H G6S
A 200 g max. 200 g max.
B 500 g max. 500 g max.
Cc 200 g max. 200 g max.

The relay may be dismounted by vibration during transportation. To prevent this, itis recommended an adhesive agent be applied to the relay’s
gluing part (protruding part) to tack the relay.

Adhesive Agent Application Methods

Dispenser method

Screen-printing method

YES

YES
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Process 4: Soldering Reflow

IRS (infrared soldering)

VPS (vapor-phase soldering)

The following recommended soldering conditions show the
temperature changes of the PCB surface. The conditions vary
with the relay model.

Do not put the relay in a cold cleaning solvent immediately after
soldering or the seal of the relay may be damaged.

Recommended IRS Conditions (G6H-2F)
Q Soldering
~ 215
£
= Soldering © 18010200
(&) —
9 22010240 8
o £ Preheating
= 180 to 200 [ 90 to 100
©
) .
a Preheating
g 150
= . 9010120
40 to 60
- Time (s)
l— 90 t0 120
2010 30
Time (s)

Do not put the relay in a cold cleaning solvent immediately after
soldering or the seal of the relay may be damaged.

Recommended VPS Conditions (G6H-2F)

Process 5: Cleaning
Boiling cleaning and immersion cleaning are recommended.

Ultrasonic cleaning will have an adverse effect on the performance of relays not specifically manufactured for ultrasonic cleaning.

List of Cleaning Solvent

Solvent Plastic-sealed
Chlorine-based * Perochlene YES
 Chlorosolder
* Trichloroethylene
Water-based ¢ Indusco YES
* Holys
Alcohol-based * IPA YES
¢ Ethanol
Others  Thinner NO
» Gasoline
Cleaning method Automatic cleaning

Ultrasonic cleaning (see note 4)

Note: 1. Consult your OMRON representative before using any other cleaning solvent. Do not use Freon-TMC-based, thinner-based, or

gasoline-based cleaning solvents.

2. Worldwide efforts are being made at discontinuing the use of CFC-113-based (fluorochlorocarbon-based) and trichloroethylene-
based cleaning solvents. The user is requested to refrain from using these cleaning solvents

3. It may be difficult to clean the space between the relay and PCB using hydrogen-based or alcohol-based cleaning solvent. It is
recommended the stand-off-type be used G6A-[1-ST when using hydrogen-based or alcohol-based cleaning solvents.

4. Ultrasonic cleaning may have an adverse effect on the performance of relays not specifically manufactured for ultrasonic cleaning.
Please refer to the model number to determine if your relay is intended to be cleaned ultrasonically.
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m Correct Use
Relays in Electronic Circuitry
Driving by Transistor

When a transistor is used to drive the relay, be sure to ground the
emitter of the transistor.

[ ' o
NPN transistor
o
—AWM—
s O
O— ' —0
JuUe o=
S A4
- e}

(o

A

o

PNP transistor

When the transistor is used in a emitter-follower configuration (i.e.,
the collector is grounded), give adequate consideration to the volt-
age across the collector and emitter. The required voltage must be
applied to the relay.

Selecting a Transistor for Driving the Relay

After determining which relay to use, and after becoming familiar
with its ratings, select a transistor to drive the relay.

1. From the relay’s catalog or data sheet, ascertain the following
characteristics:
Rated voltage: _ VDC
Rated current: _ mA
coil resistance: _ Q

2. Determine the minimum and maximum values of the must
operate voltage form the rated voltage.
Minimum must operate voltage: _ V
Maximum must operate voltage: _ V
(If ripple is contained in the rated voltage, obtain the
maximum value including the ripple.)
3. Bydetermining the component for suppressing surge, obtain
the dielectric strength of the transistor for driving the relay.
< ~—— |n the case of diode>
(Maximum of must operate voltage + 0.6) x 2* = VCcEO =
VcBO=_V
< .¢-pf~ Inthe case of diode and zener diode>
(Maximum of must operate voltage + 0.6 + breakdown
voltage**) x2* = VCEO = VcBO=_V
< .o~ Inthe case of varistor>
(Maximum of must operate voltage + varistor voltage™**)
x2*=VcEO=VcBO=_V
< e+~ Inthe case of RC>
(Maximum of must operate voltage + surge voltage****) x
2*=VcEO=VceBO=_V
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* This safety factor must be determined by the user.

** The breakdown voltage differs, depending upon the component.
Therefore, if multiple zener diodes are to be used, use their maxi-
mum breakdown voltage.

*** The varistor voltage differs depending upon the component. In
addition, the varistor voltage of a single varistor may vary depending
upon the current. Consult the manufacturer of the varistor to be
used to determine the varistor voltage.

**** The surge voltage differs depending upon the type and rating of
the relay, and the constants of C and R of the circuit in which the
relayis used. Positively determine the surge voltage by experiment.

_J—-Ms:zrge voltage
O

ol -
O—W— v

< Oscilloscope
3 a
o b
Power source to relay

where,
R = Coil resistance of relay

(measured changing the value of C)
C=0.011t00.2 pF

4. Determine collector current Ic.
Ic = Maximum must operate voltage/coil resistance x 2*

*This safety factor must be determined by the user.
5. Select the transistor that satisfies the conditions determined

in steps 3 and 4 above.
Absolute Maximum Ratings (NPN Transistor Ratings)
Item Symbol Rating
Collector-base voltage Veeo 60V
Collector-emitter voltage | Vceo 50V
Emitter-base voltage Veeo 50V
Collector current (DC) Ic (DC) 100 mA
Collector current (pulse) | Ic (pulse)* 200 mA
Base current (DC) Ig (DC) 20 mA
Base current (pulse) Ig (pulse)* 40 mA
Total power dissipation Pt 250 mW
Junction temperature Ty 125°C
Storage temperature Tstg -55°C to 125°C

Note: PW < 10 ms, duty cycle £ 50%
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6. After selecting the transistor, examine the Ig vs. Vgg
characteristics of the transistor indicated in its ratings.

Ic vs. Vcg Characteristics

120
1. 0.9
< 108
t B=o==i
© g T os
P / ///"/’0-5
£ //455" 0.4
=1 Z
[+ 60 v/ //
§ ;/’ 0.3
© "
2 40 7 0.2] |
o) L~
O
20
Ig=0.1
mA

L1
0 0.4 0.8 1.2 1.6 20 24
Collector-emitter voltage Ve (V)

This characteristic curve illustrates the relation between collector
currentlc and collector-emitter voltage Vg atbase current lg. From
this graph, obtain collector-emitter voltage Vg where,

Ic = (Maximum value of must operate voltage) - coil resistance
Ig = Base current of the switching transistor which is determined by
the driver stage

Thus,

Collector-emitter voltage Ve = _ V

Use the transistor in its switching (saturation) area. Therefore, an
adequate base current is required.

7. Using the following formula, calculate the power dissipated
by the transistor to confirm that it is within the range of
permissible power dissipation of the transistor.

Total power dissipation Pt = Collector dissipation P¢ + Base dissi-
pation Pg where,

Pc = (Maximum value of must operate voltage) < coil resistance x
Vce (Ve is determined in step 6.)

Pg=Igx0.6t01

(For details on Ig, refer to step 6.)

Confirm that Pt obtained by the above formula is within the curve

representing the total power dissipation vs. ambient temperature
characteristics.

Total Power Dissipation vs. Ambient Temperature

300 T A
— g
S |
E 250
7
£
fod
S
4
@2
el
[}
g
Qo
8
k]
1256 150

Ambient temperature Ta (°C)

In case the total dissipation exceeds the permissible power dissipa-
tion, either attach a radiator plate to the transistor, or replace the
transistor.

8. Determine the supply voltage to the relay.
The maximum and minimum values of the supply voltage to
the relay are determined by the following expressions using
the maximum and minimum values of the must operate
voltage Vg obtained in step 6.

Maximum supply voltage = Maximum must operate voltage + Vg
Minimum supply voltage Z Minimum must operate voltage + Vcg

'Y Must operate
voltage

Supply voltage

Vee

9. Refer to the table indicating the absolute maximum ratings of
the transistor again to check whether these conditions are
satisfied.

Vceo > (Maximum supply voltage + surge voltage ) x safety factor*
Veeo > (Maximum supply voltage + surge voltage ) x safety factor*

*Determine the safety factor giving consideration to external surge
(such as lightning and surge from other devises.)

10. Check the following items during actual use of the relay.

® Is the maximum value of the must operate voltage equal to or
less than the rated value when the maximum supply voltage is
applied?

® |s the minimum value of the must operate voltage equal to or
more than the rated value when the minimum supply voltage is
applied?

® Are the above conditions satisfied within the operating
temperature range?

® |s there any abnormality found in test run?
In addition to the above checking items, take into consideration
the items listed in this table.

Rated voltage of relay Low High
Coil current* High Low
Ic of switching transistor High Low
VEcos Vceo of switching transistor** High Low
Driving current of transistor High Low
Voltage drop VcE in transistor High Low
Voltage drop Vgg in transistor High Low
Total power dissipation Py of transistor | High Low

*Inversely proportional to voltage
**Often used Vcep: 35 to 60 V

From the above discussion, the best relay coil should be rated at
12 VDC or 24 VDC when the relay is driven by a transistor.

Driving by Darlington-connected Transistor

To reduce the current of the transistor to drive the relay (i.e., base
current of the transistor), two transistors may be used, via Darling-
ton connection. Darlington-connected transistors are available en-
closed in a single package.

NPN-NPN Darlington Connection

Y
r2

VcE = Vg of Trl +
Vgg of Tr2

When the Darlington-connected transistors are used, however, the
required value of V¢ is higher than when using a single transistor.
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For this reason, consideration must be given to designing the total
power dissipation and supply voltage for the second transistor, Tr2.
Driving by IC

Recently, an IC on which multiple driving transistors are integrated
has become available. On some occasions, the designing process
of the circuitor PCB to drive multiple relays, a small-size solenoid, or
a small-size lamp can be simplified by using such an IC. Consultthe
manufacturer of the IC to be used for details. For Vg, refer to the
description to the rated voltage and surge suppressor.

Dimensions Connection (Top View)

NC O; O, Os O, Os NC
q 41312 1110 8 8)
‘- 123 4 656 7

LIy g 0s

I: Input (Base)
O: Output (Collector)
GND (Common emitter)

Equivalent Circuit
2 13 3 1 10 6 9

2 4 1 6
o 1 %v o
Driving by MOS IC

Atpresent, no C MOS, N MOS, or P MOS that can directly drive re-
lays is available. Use a transistor or IC to drive relay.

Driving by TTL

TTLs can be divided into two types by classification of the output:

totem-pole and open-collector outputs. Connection of each type of
TTL is described next.

~O

Totem-pole Output

2 Vee o

< «

| 3 ' [

il ] o

i »

e
A Y T 39
5 a
§B l Output 25
=¢ . 28
b T T s 2 ' 8w
» X %XX 3 3 58
1 %m
y GND oF
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1. To drive a relay by the totem-pole output of a TTL, these
conditions must be satisfied.

loL (low-level output current) > Maximum supply voltage/coil resis-
tance

loH (high-level output current) < Rated current x must operate volt-
age (%)/200

Minimum supply voltage (4.75 V) - Maximum Vg,_ (low-level output
voltage) > minimum value of must operate voltage (Refer to driving
by transistor in “Hints on Correct Use: Relays in Electronic Cir-
cuitry.”)

Use a diode as surge suppressor.

In the specifications of some ICs, such a phrase as “fan-out. 10”
may be used in place of the legend |g,. This denotes that 10 stan-
dard TTLs can be connected in parallel. In terms of current, a fan-out
of 1 equals 1.6 mA.

Hence,

Fan-outn = 1.6 x n (MA)

Open-collector Output

4$Vcc -
'

v .
Output

! Power source [

to relay
: 4GND

wer source:
4.751t0 5.25 VDC

Ic

2. Todrive a relay with open-collector output type TTL, a degree
of freedom is allowed in the ratings of the relay coil. However,
these conditions must be satisfied:

loL > Maximum supply voltage to the relay coil/Coil resistance
lon < Rated current x must operate voltage (%)/200

Vo = Dielectric strength of the output transistor (Refer to Driving by
transistor in “Correct Use: Relays in Electronic Circuitry.”)

VoL = Collector-emitter voltage VCE of the output transistor (Refer
to Driving by transistor in “Correct Use: Relays in Electronic Cir-
cuitry”)

The above description of the standard TTL is applicable when using
S, H, and LS type TTLs. The following table shows the TTLs of vari-
ous marks.
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Examples of Various TTLs
Classification Texas Motorola Mitsubishi Hitachi, Matsushita Characteristics
Instruments Electric Ltd.
Corporation
Hex inverter SN54ALS1004 | MC54F04 M74ALS1004P | --- 5Vce |5.5VoH | 0.5 VoL |24/
buffer/driver SN74ALS1004 | MC74F04 20 IoL
(see
note)
SN54ALS1005 | --- M74ALS1005P | --- - 5Vcc |5.5Von [0.5 VoL |24 1o,
SN74ALS1005 (see note)
(see note)
Positive NAND | SN74LS37 MC74LS37 | M74LS37P HD74LS37 | DN74LS37 |5Vce |- 0.5VpL |24 1o,
buffer SN74LS37A M74ALS37AP
SN74LS38 MC74LS38 | M74LS38P HD74L.S38 | DN74LS38 |5Vce |- 0.5VoL |24 1o,
SN74LS38A (see note) M74ALS38AP (see note)
(see note) (see note)
BCD-to-decimal | SN74LS145 MC74LS145 | M74LS145P HD74LS145 | --- 5Vee | - 0.5VpoL |24 oL
decoder/driver | (see note) (see note) (see note) (see note)
Note: Asterisk-marked models are open-collector models.
A value of 20 mA is for Motorola’s MC54F04 and MC74F04.
Driving by Other Switching Device 160
Consult the manufacturer of the switching device intended for use. ) 140
Inthis case also, the maximum and minimum values of the must op- %
erate voltage can be determined in the same manner as described >
in Maximum Must Operate Voltage and Minimum Must Operate ‘é’,
Voltage. 3
23
Example of Driving by SCR .‘é’ ®
+E % g
o©®
ON signal ze
I 234567 8091011121314

>

<

]

Designing Power Circuits

Since many documents and reference books on the power circuit
are available, a detailed description is omitted here.

o—obono R -0 4E
l 4B Tr
100vAC gy " # Gy
= y y
' 41 Bo* 4 By
& ov

*Inthe above circuit, varistors By to B4 are used to protect the power
circuit elements, as well as elements related to the power circuit, in
case the voltage on the power line experiences surges (due to light-
ning or the surge voltage generation in other devices connected to
the power circuit). Connectan appropriate surge suppressor across
the output terminals of the power circuit to prevent a surge voltage
from being generated and to prevent the surge voltage, if gener-
ated, from exceeding the breakdown voltage of each elementin the
power circuit.

**Resistor R protects diode bridge D from the inrush current that
flows through the power circuit upon power application. Although
the resistance of R is determined according to the resistance of the
load coil and the rating of the diodes, the use of a resistor having a
resistance of 0.1 to 100 Q is recommended.

***C4 is a smoothing capacitor. Its capacitance must be as large as
possible to reduce the ripple percentage.

Surge voltage (kV)

Note: This graph is plotted by measuring the surge voltage in the
line of low-tension overhead wiring (cable length: 200 to
500 m).

Connection of Surge Suppressor
When connecting a surge suppressor, pay attention to the following
points:

1. Place the surge suppressor near the device to be protected.
For example, to protect a device from external surge, set the
surge suppressor at the inlet of the device’s power cable. To
suppress an internal surge, the suppressor must be placed
near the surge generating source.

External Surge

r=="
o 1 g |
y 1231
Mo
— 881
y gy -7
8/ B
Internal Surge B: Varistor

|

[lo S—
' %lh
O—d

L: Inductive load (relay, solenoid, etc.)
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2. The cable for connecting the surge suppressor must be as
short as possible in length, and thick enough in diameter, so
that it can sufficiently withstand the surge current. The short
length and thick diameter are important to reduce the
inductance and generated voltage, and to protect the device
from heat damage.

3. When using a surge suppressor between cable and ground,
the lower the ground resistance of the surge suppressor, the
better the protective effect of the surge suppressor. Ground at
a resistance of 10 Q or less.

Coil Power Circuit with Small Transformer

O—0N O
PSW F
T X)|s
y +
100VAC c
D Vv [ Tr
L 2
ON/OFF signal

: Varistor (supply voltage 100 VAC x V2 + a = varis-
B tor voltage 200 V, for cutting the noise from the pow-
er cable)
R :0.1to 100 Q (for protection of rectification diode
from surge current)
z}“ : Smoothing capacitor (Aluminum electrolytic
C capacitor)
: Surge suppressor

: Transistor for driving relay (Refer to Driving by
transistor in “Correct Use: Relays in Electronic Cir-

cuitry.”)
@ : Relay caoil

Note: 1. As much as possible, use a smoothing capacitor with a
large capacitance to improve the ripple percentage.

2. Also, use a power transformer with sufficient capacity,
lessen voltage fluctuation.

3. The voltage applied across the relay when Tris ON must
satisfy the conditions described in Coil Operating Volt-
age.

Countermeasures Against Supply Voltage Fluctuation

In case the supply voltage fluctuates heavily, inserta regulated volt-
age circuit or constant-voltage circuit in the application circuit as
shown below.

T

&

nstant
IN—1 voltage IC l—OUT o
Regulated voltage circuit

M

AA

: ]
ONJOFF signal

! T
I | Q) [s
Ea
| |
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Relays consume more power than semiconductor elements. There-
fore, the following circuit configuration is recommended to improve
characteristics.

R H
Power source
d §> to relay
T B SR
y 5> 3:8
> 7132 852 .
o5 S8 Semi-
T3 Pez conductor
[ 88| T circuit

Countermeasures Against Inrush Current

Circuit resistance

o IO
R 9T b

ON/OFF signal

.

AAA

Ifaload such as a capacitor or lamp through which aninrush current
flows is connected to the power source and contact of the relay, the
supply voltage may drop when the contact is closed, causing the
relay to abnormally release.

Increasing the capacity of the transformer or providing an additional
smoothing circuit can be used as a preventive measure against this
drop in the supply voltage. On some occasions, employment of the
following circuit may also prevent voltage drop.

R

O @ﬂ - Joy

Myl

Yy S

‘.
P
A
WA
=
-

i)

3

©

g

This same circuit also applies when the relay is driven by a battery.

1 !_![—] s| (x .‘1’{
Batte

o T |
(12 vDC) I +

b3
S
<

]

Motor, etc.

AA
Wy
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Power Consumption Set
A When a specified voltage is applied across E, the current flows

M1
T H 1 X r2
' 3lE <
D iE _j Wy ]1 Try Wy j Trp
2 3

oL oL

Ne2]

This circuitis useful in reducing the power consumption at the trans-
former or saving overall power consumption. The resistances of ry
and r, must be determined through experiment. When transistor Try
tumns OFF, capacitor C; is charged via ry to the supply voltage.
When Tr turns ON, the sum of the currentdischarged by C; and the
current from the power supply via r; flows through relay coil X;.
When this current flows through the relay coil, exceeding the operat-
ing current of the relay for a specific period of time, the relay oper-
ates. Therefore, the power consumption of the relay can be reduced
by selecting appropriate values for r1 and C,. However, the relay
cannotoperate while C is being charged after Try has once turned
OFF.

To Use Relay as Interface Input

Tousearelay at the input stage of an interface, configure the follow-
ing circuit to prevent the relay contacts from chattering and bounc-

ing.

Output signal
| Flip-flop

In Combination with Thyristor or Triac

When the relay is used in combination with a thyristor or triac, the
switching capacity of the relay can be improved. Moreover, arc and
noise are suppressed, prolonging the relay’s life.

Designing Power-conserving Driver Circuit with Single-wind-
ing Latching Relay (PAT. 1239293)

This section introduces a patented drive circuit for the single-wind-
ing latching relay that can be driven on several milliwatts. This drive
circuit not only allows the relay to be used in the same manner as
semiconductor devices but also offers a wide range of applications.

Operating Principle T ;1 L l
2Rb c
E —K TR
, K
D2
ON OFF
Power source
Coil current
Contact

through the circuit in the sequence of diode Di1, capacitor C, relay
Ry, and diode Di2. C is then changed, setting the relay.

Energization

When C has been fully charged, the relay is biased by the current
flow from Di1 to Rb. C does notdischarge. The power consumption
at this time is very small, several milliwatts at best, and its value can
be calculated as follows:

_(E-VF?

P )

where,
P: power consumption
VF: voltage drop across diode Di1

The currentthatis to flow through Rb at this time is dependenton the
transfer ratio of transistor TR which is required for TR to turn ON.

Reset

When the voltage placed across E is removed, the electrical charge
in C is discharged, causing the current to flow through the circuitin
the sequence of Rb, the base, and the emitter of TR. In this way, the
relay is reset by the current flow in the direction opposite to that
when the relay is set.

The following equivalentcircuits illustrate the current flows when the
relay is set, energized, and reset.

— &

Set 4 l Ry

Energization |

A

Rb

Reset
[ pw

Circuit Design
Fundamental

Generally, the latching relay is set and reset when a puise having a
square waveform is applied to it for a short time. The minimum pulse
width required to set and reset the relay is predetermined.

Set

Voltage

Minimum pulse width

The charging current shown in the above equivalent circuit dia-
grams, however, has a sawtooth waveform that can be expressed
by the following formula, because itis the primary circuit of C and R.

— 1
= E R2VF R

If applied voltage E and the rated coil voltage of the relay are the
same, the current to the relay falls short by the quantity indicated by
the shaded portion in the following figure.
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Pulse width and current
necessary for setting relay

fe—m

_1
j= EZ2VF _RZVFe R

Therefore, the current must be applied to the relay as follows when
designing this driver circuit.

] 2VF .
El ;l____ i= E-:;ﬂe _ﬁ'
: Coil voltage

Time Constant

When the rated voltage is applied to the relay, time Ain the following
timing chart is required to turn ON the contacts. After this time has
elapsed, time B is required until the armature has completely been
attracted to the magnet.

Applied voltage
Contact ON

Attraction of
armature

-——:,A\fvx'- Set time

.

—=7 B~ Time required to set
relay completely

Therefore, itis apparent that time constant T obtained as the prod-
uct of C and R must be equal to or longer than the sum of A and B.
Actually, however, T should not be equal to the sum of A and B but
mustbe longer than thatto ensure the stable operation of the circuit.
Thus,

T=A+B+X

where X is a time margin.

The set time A of OMRON’s moving-loop relays (with a pickup pow-
er of 200 mV) is rated at about 3 milliseconds. Time constant T for
them should be about three times thatof A. The following graphiillus-
trates this. This graph indicates that, if C is completely charged (I
peak), it takes 4.6T to discharge to 1%. Note that time constant T is
broken down into three segments. The first 1/3T is the time margin
expressed as X in the above equation. As is evident from this, T is
three times A.

1

072 1
0.51 j=E ‘RZ"F ¢ TR
037

00N TRt T

Voltage drop E1 across the total resistance of the capacitance C’s
resistance and relay coil’s internal resistance is the difference be-
tween the supply voltage E and voltage drops across two diodes:
Di1 and Di2. Hence,

E1=E-2VF
Assuming the supply voltage to be 5 V and VF to be 0.6 V,
E1=5-2x-06=38V

From E1 and the above graph, the required coil voltage of a relay
can be obtained. Again assuming the E, i.e., the supply voltage of a
single-winding latching relay is 5 V, the coil voltage is as follows:

38x72=27V

Atthis time, the capacitance of Cis 246.9 uF, according to the equa-
tion shown in the graph.

38

Coil Ratings and Capacitance of C

In the above example, the coil voltage obtained by calculation is
2.7 V, which is 0.3 V less than the value at which the coil voltage of
commercially available standard latching relay is rated. The stan-
dard coil voltage of relays at a supply voltage of 6, 9. 12, and 24 V
can be calculated in the same way. The following table compares
the results of the calculation and the coil voltages of standard relays.

Supply Coil voltage Standard Coil
voltage (calculated) voltage resistance
5V 27V 3V 45Q
6V 35V 3V 45Q
9V 56V 5V 125 Q
12V 7.8V 9V 405 Q
24V 164V 12V 720 Q

As is evident, the calculate coil voltages significantly deviates from
the standard values. Itis therefore necessary to determine the time
constant of the relay by adjusting the capacitance of C when the
relay coil is to operate at the standard voltage.

As an example, calculate the capacitance of C and time constant T
of a relay with a rated supply voltage of 5 V. The coil voltage E, has
been already calculated above (3.8 V). But to determine how much
current | flows through the coil at 3.8 V from the above table, note
that the coil resistance is 45 Q. So,

1=3.8/45=84.4 mA

Therefore, the peak current of capacitor C to be used must be
84.4 mA.

Remember that time A of OMRON relays is 3 ms. Capacitance C
mustbe a value that allows 66.6 mA to flow through 3ms after 5 Vis
applied to the relay. Thus,

3x1073
66.6 = 84.4e™ cxas
From this,
C =280 uF

At this time, time constant T is:
280 x 108 x45=12.6ms

By calculating the C of each of the relays listed in the above table,
the following values are obtained.

Supply Coil voltage Coil Standard
voltage (calculated) resistance voltage
5V 27V 45Q 280 uF
6V 35V 45Q 142 uF
9V 56V 125 Q 54 uF
12V 7.8V 405 Q 40 pF
24V 16.4V 720 Q 6.5 uF

Again, these calculated capacitance deviate from the commercially
available standard capacitors. There is no problem in using stan-
dard capacitors but, if the cost and circuit space permit, itis recom-
mended to use two or more capacitors so that a capacitance as
close to the calculated value as possible is obtained. At this time,
pay attention to the following point:

Confirm that the relay operates normally even when the supply volt-
age is brought to 80% to 120% of the rated value.

Even ifa voltage of two or three times the rated voltage is applied to
this driver circuit, the coil wire will not sever. Thatis why, for exam-
ple, when the driver circuitis mounted in an automobile where a sup-
ply voltage of 12 VDC is available from the battery, it is recom-
mended to use a relay whose coil voltage is rate at 6 VDC, taking a
voltage fluctuation of 8 to 16 VDC into consideration.



Introduction OMRON

Introduction

Determining Rb

The current flows into Rb should be enough to turn ON TR when the
relay is reset. When determining value of Rb, the following points
must be noted.

TR must be turned ON even when T equals the time constant.
Given as it its, the driver circuit introduced here can efficiently con-
trol the relay and consumes only a tiny amount power.

An experiment reveals that the relay sufficiently operates with a ca-
pacitance of 100 uF + 47 uF where the relay is rated ata supply volt-
age of 5 VDC and a coil voltage of 3 VDC. It can therefore be said
that the capacitance can be lower than the calculated value. This is
because the time constant is determined with a relatively wide mar-
gin. So itis recommended to perform experiments to determine the
time constant.

Application Circuit Examples

I
¢

DCi

nput
G

08V

The TTL output of a solid-state switch can be used as Q.

TAC inpuj: z l
®

[ R[]0
-t

<
¢

Half-wave rectified AC power is applied to the circuit. Q;
is the output of a TTL, and drives the relay.
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OMmRON

PCB Relay G5V-1

Ultra-miniature, Highly Sensitive SPDT
Relay for Signal Circuits

B Ultra-miniature at 12.5 x 7.5 x 10 mm (L x W x H).
B Wide switching capacity of 1 mAto 1 A.

W High sensitivity: 150 mW nominal coil power.

B Plastic-sealed construction.

B |nternational 2.54-mm terminal pitch.

B Conforms to FCC Part 68 requirements for coil to
contacts.

Ordering Information

Classification Model
Contact form Contact type Contact material Structure
SPDT Single crossbar Ag + Au-clad Plastic-sealed G5V-1

Note: When ordering, add the rated coil voltage to the model number.
Example: G5V-1 12 VDC

Rated coil voltage

Model Number Legend:
Gsv-[] [] vbC
1 2 1. Contact Form 2. Rated Coil Voltage
1:  SPDT 3,5,6,9,12,24 VDC
Specifications
m Coil Ratings
Rated voltage 3VDC 5VDC 6 VDC 9 VDC 12 VvDC 24 VDC
Rated current 50 mA 30mA 25 mA 16.7 mA 12.5mA 6.25 mA
Coil resistance 60 Q 167 Q 240Q 540 Q 960 Q 3,840 Q
Coil inductance | Armature OFF 0.05 0.15 0.20 0.45 0.85 3.48
(H) (ref. value) Armature ON 0.1 0.29 0.41 0.93 1.63 6.61
Must operate voltage 80% max. of rated voltage
Must release voltage 10% min. of rated voltage
Max. voltage 200% of rated voltage at 50°C, 160% at 70°C
Power consumption Approx. 150 mW

Note: 1. The rated current and coil resistance are measured at a coil temperature of 23°C with a tolerance of +10%.
2. Operating characteristics are measured at a coil temperature of 23°C.
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G5V-1

OMmRON

G5V-1

m Contact Ratings

Load

Resistive load (coso = 1)

Rated load 0.5Aat125 VAC; 1 Aat24 VDC
Contact material Ag + Au-clad

Rated carry current 2A

Max. switching voltage 125 VAC, 60 VDC

Max. switching current 1A

Max. switching capacity 62.5 VA, 30 W

Min. permissible load 1mAat5VDC

m Characteristics

Note: P level: Agg = 0.1 x 10°8/0peration

Contact resistance 100 mQ max.

Operate time 5 ms max. (mean value: approx. 2.5 ms)
Release time 5 ms max. (mean value: approx. 0.9 ms)
Bounce time Operate: approx. 0.2 ms

Release: approx. 5ms

Max. operating frequency

Mechanical: 36,000 operations/hr

Electrical: 1,800 operations/hr (under rated load)

Insulation resistance

polarity.)

1,000 MQ min. (at 500 VDC between coil and contacts, at 250 VDC between contacts of same

Dielectric strength

1,000 VAC, 50/60 Hz for 1 min between coil and contacts
400 VAC, 50/60 Hz for 1 min between contacts of same polarity

Impulse withstand voltage

1,500 V 10 x 160 pus between coil and contacts (conforms to FCC Part 68)

Vibration resistance

Destruction: 10 to 55 Hz, 3.3-mm double amplitude
Malfunction: 10 to 55 Hz, 3.3-mm double amplitude

Shock resistance

Destruction: 1,000 m/s2 (approx. 100G)
Malfunction: 100 m/s2 (approx. 10G)

Life expectancy Mechanical: 5,000,000 operations min. (at 18,000 operations/hr)
Electrical: 100,000 operations min. (under rated load, at 1,800 operations/hr)
Ambient temperature Operating: -40°C to 70°C (with no icing)
Storage: —40°C to 70°C (with no icing)
Ambient humidity Operating: 35% to 85%
Weight Approx. 2 g

m Approved Standards

UL478, 1950 (File No. E41515)/CSA C22.2 No.0, No.14 (File No. LR24825)

Model Contact form Coil ratings Contact ratings
G5V-1 SPDT 31024 VDC 0.5 A, 125 VAC (general use)
0.3 A, 60 VDC (resistive load)
1 A, 30 VDC (resistive load)
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G5V-1 OomRON G5V-1

Engineering Data

Max. Switching Capacity Life Expectancy Ambient Temperature vs.
Maximum Voltage
5 @ 5,000 260
S
3 = 3,000
@ 200 ~
g m%1,0w \ "2/4»‘VDC resistive load g Rated coil voltage \
e Q 700 X X D 150
o' N x \ g
507 > 500 5
o N, ‘é \\ AN g
2” g %0 N £
o3 4 E
5 / 3 N\ S ©
o NAC | 3100 | 125VAC NG g
DC resistive load resistive = 70 F N
1 load -1 load
0., Ll 50 L )
10 30 50 70 100 300 500 0 02 0.4 06 0.8 1.0 1.2 —40 -0 0 20 40 60 70 8
Switching voltage (V) Switching current (A) Ambient temperature (°C)
Note: 1. All units are in millimeters unless otherwise indicated.
2. Numbers in parentheses are reference values.
3. Tolerance: $0.1
4. Orientation marks are indicated as follows: B} [ ]
Terminal Arrangement/
Internal Connections
(Bottom View)
7.5 max.
e (1 122.53r)na)c - 73
I - [ i 2| msl
]
10 max. % E |
©9) 05 9 m6
| -
35 “ "
05
Mounting Holes
(Bottom View)
254 7.62
(1.07) —
S T TR (1.11)
Y\ AY Al
! | 5.0820.1
N Pany
/f_’_‘*‘_ S o I GRY
- 1.0
Six, 1-dia. holes 10.1610.1 (1.07)

ALL DIMENSIONS SHOWN ARE IN MILLIMETERS.
To convert millimeters into inches, multiply by 0.03937. To convert grams into ounces, multiply by 0.03527.

Cat. No. K48-E1-1C

42



OMRON

PCB Relay

Miniature, Low-cost, Single-pole PCB
Relay

B Miniature: 15.5 x 10.5 x 11.5 mm (L x W x H).
| ow power consumption: 200 mW.

W Bifurcated crossbar contacts.

B Gold-clad contacts.

B Plastic-sealed type available.

B |deal for telecommunications equipment and
security systems.

Ordering Information

Contact General-purpose High-sensitivity
Plastic-sealed Plastic-sealed
SPDT Single crossbar G2E-184P-M-US G2E-184P-H-M-US
Bifurcated crossbar G2E-134P-M-US G2E-134P-H-M-US

Note: When ordering, add the rated coil voltage to the model number.
Example: G2E-184P-M-US 12 VDC

Rated coil voltage
Model Number Legend:

c2e-0000- O-0-0 O voe
6

1 2 3 4 5 7 8
1. Contact Form 4. Terminals
1.  SPDT P:  Straight PCB
2. COntacg Type 5. Power Consumption
3: B!furcated crossbar None:General-purpose (450 mW)
8:  Single crossbar H:  High-sensitivity (200 mW)

3. Enclosure Rating
4: Plastic-sealed

Classification

M:  General-purpose
Approved Standards
US: UL, CSA certified
Rated Coil Voltage
1.5,3,5,6,9, 12,24 VDC
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G2E OMRON G2E

Specifications

m Coil Ratings

General-purpose Relays
Rated voltage 1.5VDC 3VDC 5VDC 6 VDC 9VDC 12VDC 24 VDC
Rated current 300 mA 150 mA 89.3 mA 75 mA 50 mA 37.5mA 18.8 mA
Coil resistance 5Q 20Q 56 Q 80 Q 180 Q 320 Q 1,280 Q
Coil inductance | Armature OFF 0.005 0.017 0.044 0.067 0.137 0.229 0.94
(H) (ref. value) Armature ON 0.009 0.034 0.091 0.136 0.297 0.496 2.1
Must operate voltage 70% max. of rated voltage
Must release voltage 10% min. of rated voltage
Max. voltage 120% of rated voltage at 23°C, 110% at °60C
Power consumption Approx. 450 mW

High-sensitivity Relays
Rated voltage 1.5VDC 3VDC 5VDC 6 VDC 9VDC 12VDC 24 VDC
Rated current 125 mA 66.7 mA 41.7mA 33.3mA 22.5mA 17.1 mA 8.6 mA
Coil resistance 12Q 45Q 120 Q 180 Q 400 Q 700 Q 2,800 Q
Coil inductance | Armature OFF 0.005 0.022 0.055 0.083 0.165 0.228 1.465
(H) (ref. value) Armature ON 0.009 0.035 0.092 0.129 0.303 0.504 2.287

Must operate voltage 80% max. of rated voltage

Must release voltage 10% min. of rated voltage

Max. voltage 140% of rated voltage at 23°C, 130% at 65°C
Power consumption Approx. 200 mW

Note: 1. The rated current and coil resistance are measured at a coil temperature of 23°C with a tolerance of +10%.
2. Operating characteristics are measured at a coil temperature of 23°C.

m Contact Ratings

Item Single crossbar Bifurcated crossbar

Load Resistive load Resistive load
(cosp =1) (cosdp = 1)

Rated load 0.5 Aat 110 VAC; 0.5 A at 110 VAC;
1 Aat24 VDC 1 Aat24 VDC

Contact material AgPd (Au-clad)

Rated carry current 2A

Max. switching voltage 125 VAC, 60 VDC

Max. switching current 1A

Max. switching capacity 120 VA, 30 W 120 VA, 30 W

Min. permissible load 1mAat5VDC 0.1 mAat0.1 VDC

Note:
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m Characteristics

Contact resistance 50 mQ max.

Operate time General-purpose type: 5 ms max. (mean value: approx. 2.5 ms)
High-sensitivity type: 7 ms max. (mean value: approx. 3.5 ms)

Release time 3 ms max. (mean value: approx. 0.8 ms)

Max. operating frequency

Mechanical: 18,000 operations/hr
Electrical: 1,800 operations/hr (under rated load)

Insulation resistance

100 MQ min. (at 500 VDC)

Dielectric withstand voltage

500 VAC, 50/60 Hz for 1 min between coil and contacts
500 VAC, 50/60 Hz for 1 min between contacts of same polarity

Vibration resistance

Destruction: 10 to 55 Hz, 3.3-mm double amplitude
Malfunction: 10 to 55 Hz, 3.3-mm double amplitude

Shock resistance Destruction: 1,000 m/s2 (approx. 100G)
Malfunction: 200 m/s2 (approx. 20G)
Life expectancy Mechanical: 10,000,000 operations min. (at 18,000 operations/hr)
Electrical:  DC: 500,000 operations min. (1 A at 24 VDC resistive load)
AC: 200,000 operations min. (0.5 A at 110 VAC resistive load)
(at 1,800 operations/hr)
Ambient temperature Operating: -25°C to 60°C (with no icing) (high-sensitivity type: -25°C to 65°C)
Ambient humidity Operating: 35% to 85%
Weight Approx. 3.7 g

®m Approved Standards
UL114, UL478, UL1950 (File No. E41515)/CSA C22.2 No.0, No.14 (File No. LR34815-97)

Model

Contact form

Coil ratings Contact ratings

G2E-184P-M-US
G2E-184P-H-M-US
G2E-134P-M-US
G2E-134P-H-M-US

SPDT

1.5t024 VDC 0.5 A, 125 VAC (general use)

1 A, 28 VDC (resistive)

Engineering Data

Max. Switching Capacity
G2E-184P-M-US

6.0
30
. AC resistive load

< DC resistive load '
£ |

0
‘q_) 1~ ~ ll va
5 o7
o
o 05
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<
’g 03
s
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0 30 50 70 10 300

Switching voltage (V)

Life Expectancy
G2E-184P-M-US

24-VDC

\,
8
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Y
10N

500 ~ 7 load
110-VAC £

load )
100 A .

Life expectancy (x10°® operat
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~
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Operating current (A)

45



G2E ‘omRon G2E

Dimensions

Note: 1. All units are in millimeters unless otherwise indicated.

2. Orientation marks are indicated as follow 1]
Terminal Arrangement/ Mounting Holes
Internal Connections (Bottom View)
(15)* (10)* (Bottom View) Tolerance: 0.1
155 105 25 10
j—— max. a .
> —.‘ !‘_ e *‘ (1.15) —f—p—o——
PaWa.Y (1.25)
AV 7N T
|
D 1| 75
- - (1.25)
e (1.35)
*Average value Six, 1-dia. holes

ALL DIMENSIONS SHOWN ARE IN MILLIMETERS.
To convert millimeters into inches, multiply by 0.03937. To convert grams into ounces, multiply by 0.03527.

Cat. No. K06-E1-9C
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PCB Relay

Subminiature, Sensitive SPDT Signal
Switching Relay

B High sensitivity: 98 mW pickup coil power.

B |mpulse withstand voltage meets FCC Part 68
requirements.

B Plastic-sealed construction.

B Unique moving loop armature reduces relay size,
magnetic interference, and contact bounce time.

B Single- and double-winding latching types also
available.

Ordering Information

Contact form Terminal Single-side stable Single-winding Double-winding
latching latching
SPDT Bifurcated Straight terminal G6E-134P-US G6EU-134P-US G6EK-134P-US
crossbar Self-clinching G6E-134C-US G6EU-134C-US G6EK-134C-US
terminal

Note: When ordering, add the rated coil voltage to the model number.

Example: G6E-134P-US 12 VDC
Rated coil voltage

Model Number Legend:

ceE [J- 000 0- g D ljvoc

1 23 4 5

1. Relay Function 3. Contact Type

6. Approved Standards

None:Single-side stable 3:
U:  Single-winding latching
K:  Double-winding latching 9:

2. Contact Form

Bifurcated crossbar
Ag (Au-clad) contact
Bifurcated crossbar

AgNi (Au-clad) contact

US: UL, CSA certified
7. Special Function
U:  For ultrasonically cleanable

8. Rated Coil Voltage

1:

SPDT

4. Enclosure Rating
4: Plastic-sealed
5. Terminals

3,5,6,9,12,24,48 VDC

P:
C:

Straight PCB
Curved tail
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G6E OMRON G6E
Specifications
m Coil Ratings
Single-side Stable, Bifurcated Crossbar Contact Type
Rated voltage 3VDC 5VvDC |6VDC (9VDC |12VDC |24VDC |48VDC
Rated current 66.7mA |40mA |33.3mA [222mA |16.7mA | 8.3 mA 8.3 mA
Coil resistance 45Q 125 Q 180 Q 405 Q 720 Q 2,880Q |5,760Q
Coil inductance | Armature OFF 0.08 0.18 0.31 0.62 1.20 4.70 5.35
(H) (ref. value) Armature ON 0.06 0.17 0.24 0.50 0.99 3.90 5.12
Must operate voltage 70% max. of rated voltage
Must release voltage 10% min. of rated voltage
Max. voltage 155% of rated voltage at 50°C, 130% at °70C 140% of rated voltage at
50°C, 115% at 70°C
Power consumption Approx. 200 mW Approx. 400 mW
Single-winding Latching, Bifurcated Crossbar Contact Type
Rated voltage 3VDC 5VDC 6 VDC 9 VDC 12 VvDC 24VDC
Rated current 66.7 mA 40 mA 33.3mA 222 mA 16.7mA 8.3mA
Coil resistance 45Q 125 Q 180 Q 405 Q 720 Q 2,880 Q
Coil inductance | Armature OFF 0.05 0.13 0.19 0.45 0.84 3.56
(H) (ref. value) Armature ON 0.04 0.12 0.17 0.40 0.79 3.10
Must set voltage 70% max. of rated voltage
Must reset voltage 70% max. of rated voltage
Max. voltage 130% of rated voltage at 70°C
Power consumption Approx. 200 mW
Double-winding Latching, Bifurcated Crossbar Contact Type
Rated voltage 3VDC 5VDC 6 VDC 9 VDC 12 VDC 24 VDC
Set coil Rated current 66.7 mA 40 mA 33.3mA 22.2mA 16.7 mA 8.3mA
Coil resistance 45 Q 125 Q 180 Q 405 Q 720Q 2,880 Q
Coil inductance | Armature OFF |0.03 0.09 0.12 0.25 0.44 1.66
(H) (ref. value) Armature ON |0.03 0.08 0.1 0.22 0.41 1.62
Reset coil | Rated current 66.7 mA 40 mA 33.3mA 22.2mA 16.7 mA 8.3mA
Coil resistance 45Q 125 Q 180 Q 405 Q 720 Q 2,880 Q
Coil inductance | Armature OFF |0.03 0.09 0.12 0.25 0.44 1.66
(H) (ref. value) Armature ON | 0.03 0.08 0.1 0.22 0.41 1.62
Must set voltage 70% max. of rated voltage
Must reset voltage 70% max. of rated voltage
Max. voltage 130% of rated voltage at 70°C
Power consumption Setcoil:  Approx. 200 mW
Reset coil: Approx. 200 mW

Note:

2. Operating characteristics are measured at a coil temperature of 23°C.

m Contact Ratings

1. The rated current and coil resistance are measured at a coil temperature of 23°C with a tolerance of £10%.

Load

Resistive load (cos¢ = 1)

Inductive load (cos¢ = 0.4; L/R =7 ms)

Rated load 0.4 Aat 125 VAC; 2 A at 30 VDC 0.2 Aat 125 VAC; 1 Aat30 VDC
Contact material Ag (Au-clad)

Rated carry current 3A

Max. switching voltage 250 VAC, 220 VDC

Max. switching current 3A 3A

Max. switching capacity 50 VA, 60 W 25VA, 30 W

Min. permissible load 10 A at 10 mVDC

Note:
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G6E

® Characteristics

Contact resistance 50 mQ max.

Operate (set*) time 5 ms max. (mean value: approx. 2.9 ms; 48 VDC type: approx. 2.4 ms)
Release (reset*) time 5 ms max. (mean value: approx. 1.3 ms)

Bounce time Operate: 3 ms max. (mean value: 0.37 ms)

Release: 3 ms max. (mean value: 1.12 ms)

Max. operating frequency

Mechanical: 36,000 operations/hr
Electrical: 1,800 operations/hr (under rated load)

Insulation resistance

1,000 MQ min. (at 500 VDC)

Dielectric withstand voltage

1,500 VAC, 50/60 Hz for 1 min between coil and contacts
1,000 VAC, 50/60 Hz for 1 min between contacts of same polarity

Impulse withstand voltage

1,500 V 10 x 160 ps (conforms to FCC Part 68)

Vibration resistance

Destruction: 10 to 55 Hz, 5-mm double amplitude
Malfunction: 10 to 55 Hz, 3.3-mm double amplitude

Shock resistance

Destruction: 1,000 m/s2 (approx. 100G)
Malfunction: 300 m/s2 (approx. 30G)

Life expectancy Mechanical: 100,000,000 operations min. (at 36,000 operations/hr)
Electrical: 100,000 operations min. (0.4 A at 125 VAC resistive load;
0.2 A at 125 VAC inductive load)
500,000 operations min. (2 A at 30 VDC resistive load;
1 A at 30 VDC inductive load)
200,000 operations min. (3 A at 30 VDC resistive load)
Ambient temperature Operating: -40°C to 70°C (with no icing)
Storage: -40°C to 70°C (with no icing)
Ambient humidity 35% t0 85%
Weight Approx. 2.7 g

*Minimum set and reset signals width is 7 ms min.
m Approved Standards
UL508 (File No. E41515)/CSA C22.2, No.14 (File No. LR31928)

Contact form

Coil ratings Contact ratings

SPDT

31048 VDC 0.2 A, 250 VAC (general use)
0.6 A, 125 VAC (general use)
2 A, 30 VDC (resistive)

0.6 A, 125 VDC (resistive, Ag contact only)

Engineering Data

Max. Switching Capacity

Life Expectancy Ambient Temperature vs.

Maximum Voltage

10 e @ 100,000 EEEE=T———x 280 T
T S 50000 N G6E-134p-US,
5 O = O 260 G6EK-134P-US
> esistive joad 1] @ 3,000 ,
e g y 3 0 N N/ GBEU-134P-US
" o
P ~ACresis- 1] 8’ 10.000 A\ 30-VDC inductive load < \\
< | tive load o = (LR=7ms) —_— g 20
Rt I’ T ya X N . :
S 05| DC inductive load - = 5,000 ‘,“\ 30-vDC re.  ———— % 20 \\
£ 04| (LR=7ms) > 3000 N sistive load > s} GEE-154P.US N
3 0 LT 17 ) S Only at 48VDC N
02— AC inductive load H c X " 3 NON
=y cosd = 0.4 g 1,000 L 125-VACre- ____| g 160 S
£ u 404 3] S S sistive load =—— £ N\
5 2 500 C 3 10 A
= AN S~
S 005 s 300 < = 120 \
@» 003 2 N
i 100 t— 125-VAC inductive load —| 100
00 LU i — (cos¢ = 0.4) — o |
02030 5 100 300 500 1,000 50 00204 3 3 ] 50 —40 —20 20 50 60 80 100
Switching voltage (V) Switching current (A) Ambient temperature (°)
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Dimensions

Note: 1. All units are in millimeters unless otherwise indicated.

2. Orientation marks are indicated as follows:

G6E-134P-US,
G6E-194P-US

(15.9)* @9
[*— 16 max. —’I r max. "]
LI
03 %‘n’;x
35
0.6 0.25
1.6 —=f
5.08 7.62 7.62
*Average value
G6E-134C-US, 9
G6E-194C-US
o
I‘ max.
}
7.9)*
03 4
0.25
7.62
*Average value
G6EU-134P-US,
G6EU-194P-US
(9.9)"
(15.9) * 10
[=— 16 max. - -
‘ _’I max. i
(7.9)*
0.3 8max.
i
| 35
0.6 - 0.25
16 —
508 7.62 7.62
*Average value
G6EU-134C-US,
G6EU-194C-US
(15.9) (1%9) '
|=— 16 max. ——l I max.
, 3.16; !2.86 ; ;
0.6 i 0.25
16 } |
5.08 7.62 7.62

*Average value
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(1.65)

Terminal Arrangement/
Internal Connections
(Bottom View)

5
i |
L hE 3

Mounting Holes
(Bottom View)
Tolerance: +0.1

8

5. 7.62
(|

b
:

(1.19)

o
A4
- -4

7.62

Five, 1.0-dia. holes

(1.65)

Terminal Arrangement/
Internal Connections
(Bottom View)

i
iy
LE 3

Mounting Holes
(Bottom View)

Tolerance: +0.1

| 508 762

&
0
)~

Five, 1.0-dia. holes

(1.19)

o
AN 74

7.62
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G6E OMRON G6E
G6EK-134P-US, :
G6EK-194P-US Terminal Arrangement/
(159" (9.9) Internal Connections
= 16 max. ] ~ :noax . (Bottom View)
03 g’f;x [zi§a A g
= [}
35 r_l.‘_T ]
0.6 0.25 Iiz _o_ _LI
"o 508 7.62 7.62

G6EK-134C-US,
G6EK-194C-US

@

*Average value

aie] el |

0.6
1.6 —=f

[}
7.9
03 (8m;x

—= 1

*Average value

(1.65)
- [1(1.19)
AV 7
I
I

Mounting Holes
(Bottom View)
Tolerance: +0.1

7.62

Six, 1.0-dia. holes

ALL DIMENSIONS SHOWN ARE IN MILLIMETERS.
To convert millimeters into inches, multiply by 0.03937. To convert grams into ounces, multiply by 0.03527.

Cat. No. K24-E1-5A
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PCB Relay

G6H

Ultracompact, Ultrasensitive DPDT
Relay

M Compact size and low 5-mm profile.

B Low power consumption (140 mW for single-side
stable, 100 to 300 mW for latching type) and high
sensitivity.

m | ow thermoelectromotive force.

B | ow magnetic interference enables high-density
mounting.

B Single- and double-winding latching types also
available.

Ordering Information

Classification Single-side stable Single-winding latching | Double-winding latching
DPDT | Plastic PCB terminal G6H-2 G6HU-2 G6HK-2
sealed gy, face mount terminal | G6H-2F -

Note: When ordering, add the rated coil voltage to the model number.
Example: G6HK-2 12 VDC

Rated coil voltage
Model Number Legend:

GeH [J- [ (-0 [J voc
1 23 4 5

1. Relay Function 2. Contact Form
None:Single-side stable 2: DPDT
U:  Single-winding latching 3. Terminal Shape

K:  Double-winding latching None:PCB terminal

F: Surface mount terminal

4. Classification
U:  Ultrasonically cleanable
5. Rated Coil Voltage
3,5,6,9,12,24 VDC

Specifications

m Coil Ratings
Single-side Stable Type (G6H-2, G6H-2F)

Rated voltage 3VDC 5VDC 6 VDC 9 VDC 12 VDC 24 VDC

Rated current 46.7 mA 28.1 mA 23.3mA 15.5 mA 11.7 mA 8.3mA

Coil resistance 64.3Q 178 Q 257 Q 579 Q 1,028 Q 2,880 Q

Coil inductance | Armature OFF 0.025 0.065 0.1 0.24 0.43 1.2

(H) (ref. value) Armature ON 0.022 0.058 0.09 0.20 0.37 1.0

Must operate voltage 75% max. of rated voltage

Must release voltage 10% min. of rated voltage

Max. voltage 200% of rated voltage at 23°C, 150% at 70°C 170% of rated voltage at
23°C, 130% at 70°C

Power consumption Approx. 140 mW Approx. 200 mW

Note: 48 VDC (single-side stable) model is also available. Consult OMRON for details.
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Single-winding Latching Type (G6HU-2)

Rated voltage 3VDC 5VDC 6 VDC 9VDC 12 VDC 24 VDC

Rated current 33.3mA 20 mA 16.7 mA 11.1 mA 8.3 mA 6.25 mA

Coil resistance 90 Q 250 Q 360 Q 810 Q 1,440 Q 3,840 Q

Coil inductance | Armature OFF 0.034 0.11 0.14 0.33 0.60 1.6

(H) (ref. value) Armature ON 0.029 0.09 0.12 0.28 0.50 1.3

Must operate voltage 75% max. of rated voltage

Must release voltage 75% min. of rated voltage

Max. voltage 180% of rated voltage at 23°C, 140% at 70°C

Power consumption Approx. 100 mW ] Approx. 150 mW
Double-winding Latching Type (G6HK-2)

Rated voltage 3VDC 5VDC 6 VDC 9VDC 12VDC 24 VDC

Rated current 66.7 mA 40 mA 33.3mA 22.2mA 16.7 mA 125 mA

Coil resistance 45 Q 125 Q 180 Q 405 Q 720 Q 1,920 Q

Coil inductance | Armature OFF 0.014 0.042 0.065 0.16 0.3 0.63

(H) (ref. value) Armature ON 0.0075 0.023 0.035 0.086 0.16 0.33

Must operate voltage 75% max. of rated voltage

Must release voltage 75% min. of rated voltage

Max. voltage 160% of rated voltage at 23°C, 130% at 70°C 130% of rated

voltage at 23°C,
110% at 70°C
Power consumption Approx. 200 mW Approx. 300 mW

Note: 1. The rated current and coil resistance are measured at a coil temperature of 23°C with a tolerance of +10%.

2. Operating characteristics are measured at a coil temperature of 23°C.

m Contact Ratings

Load

Resistive load (cos¢ = 1)

Rated load 0.5 Aat 125 VAC; 1 Aat 30 VDC
Contact material Ag (Au-clad)

Rated carry current 1A

Max. switching voltage 125 VAC, 110 VDC

Max. switching current 1A

Max. switching capacity 62.5 VA, 33 W

Min. permissible load 10 pA at 10 mvVDC

Note: P level: Agp = 0.1 x 10-6/operation
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m Characteristics

Contact resistance 50 mQ max. (G6H-2-U: 100 mQ max.; G6H-2F: 60 mQ max.)
Operate (set) time Single-side stable types: 3 ms max. (mean value: approx. 2 ms)
Latching types: 3 ms max. (mean value: approx. 1.5 ms)
Release (reset) time Single-side stable types: 2 ms max. (mean value: approx. 1 ms)
Latching types: 3 ms max. (mean value: approx. 1.5 ms)
Bounce time Operate: Approx. 0.5 ms

Release: Approx. 0.5 ms
Set/reset: Approx. 0.5 ms

Min. set/reset signal width

Latching type: 5 ms min. (at 23°C)

Max. operating frequency

Mechanical: 36,000 operations/hr
Electrical: 1,800 operations/hr (under rated load)

Insulation resistance

1,000 MQ min. (at 500 VDC)

Dielectric withstand voltage

1,000 VAC, 50/60 Hz for 1 min between coil and contacts
1,000 VAC, 50/60 Hz for 1 min between contacts of different polarity
750 VAC, 50/60 Hz for 1 min between contacts of same polarity

Impulse withstand voltage

1,500 V 10 x 160 us between contacts of same polarity (conforms to FCC Part 68)

Vibration resistance

Destruction: 10 to 55 Hz, 5-mm double amplitude
Malfunction: 10 to 55 Hz, 3-mm double amplitude

Shock resistance Destruction: 1,000 m/s2 (approx. 100G)
Malfunction: 500 m/s? (approx. 50G)
Life expectancy Mechanical: 100,000,000 operations min. (at 36,000 operations/hr)
Electrical: 200,000 operations min. (at 1,800 operations/hr)
Ambient temperature Operating: —40°C to 70°C (with no icing)
Storage: —40°C to 70°C (with no icing)
Ambient humidity Operating: 35% to 85%
Storage:  35% to 85%
Weight Approx. 1.5 g

m Approved Standards

UL114, UL478 (File No. E41515)/CSA C22.2 No.0, No.14 (File No. LR31928)

Model Contact form Coil ratings Contact ratings
G6H-2 DPDT 1.5t0 48 VDC 2A,30VDC
G6HU-2 0.3 A, 110 VDC
G6HK-2 0.5 A, 125 VAC
G6H(U/K)-2-U
G6H(U/K)-2-100
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Engineering Data

Max. Switching Capacity Life Expectancy
< 10,000
! 2 7,000
— $
@ 5,000
< g
= o 3,000 \
S AC resistive load S T
£ ! r4 = \ 30-VDC resistive load
g 07, i ‘o; 1,000 \‘/
A > A ¥ A N
£ 93] "BC resistive load 1 § 700 \ N\
g ., N1 5
s 93 2 % AN SN
@ 5 A
Q@ 7
J i} 12?-VAC resistivelload
"% 3% %0 70700 05X 10 07 04 05 08 1o T2
Switching voltage (V) Switching current (A)
Ambient Temperature vs.
Maximum Voltage Single-winding Latching Double-winding Latching
Single-side Stable (G6H-2) (G6HU-2) (G6HK-2)
30 200 300
& = — 20 — B0
< 24VDC | 31024 VDC & 31024 VDC S J
[ [} ) J,
g 200 7 g 200 7 g, 200 3to }z VD
s 150 \‘ -g- 150 N § 150 ~
§ 7 ] € h g Ny
£ 48vDC g g ~~
5= 100 - g 100 >§< 100 7
] o] = 24 VDC
= p= s
50 50 50
0“’%_?‘_‘;70_‘J— °‘”T‘$r‘_l*ﬁr 5 Ew
-25 30 4 50 60 80 90 100 —-25 40 50 80 90 100 -2 2 30 40 50 60 70 80 90 100
Ambient temperature (°C) Ambient temperature (°C) Ambient temperature (°C)
Malfunctioning Shock Resistance
(G6H-2)
5VDC

Number of Units: 10

Condition: The Units were shocked at the rate of 500 m/s2
(approximately 50G) three times each in the +X, Y,
and +Z directions with and without voltage imposed
on the Units until the Units malfunctioned.
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High-frequency Characteristics
Frequency vs. Isolation Frequency vs. Insertion Loss Frequency vs. Return Loss, V.SWR
L T T Y — " D Ynit; G6H-2
Unit: GBH-2 . GEH- "
r Nz:nber of Units: 5 PR ﬁ:::‘b(:?’:'% nits: 5 i L Number of Umi. 5
m —_
_ s 1 8 \
g 8 § \\ Retum loss
5 0 N _S 10 T 0 (
= N 7 5 \ oy
3 s 8 g NT—T i
K] £ / I ] W
/ J
=
// SN
0 20 50 100 200 500 1000 10 20 5 100 200 500 1000 2 50 100 200 500 1000
Frequency (MHz) Frequency (MHz) Frequency (MHz)

Distribution of Operate and

Note: The above characteristics were obtained from the Units inserted into test sockets. The characteristics of G6H-2
Units in actual operation may be different from the above characteristics. Check the characteristics of G6H-2
Units under the actual conditions before use.

Release Time

Number of contact
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60,

Unit G6H-2 at 5 VDC
Number of Units: 50

e

Release
§ time

-3

N

O

2

////

7
N\ d

Z#

DO

N

|

05 1 1

Time (ms)

Distribution of Bounce Time

Unit:

Number of Units: 50

G6H-2 at5 VDC
] Release
N o

D rate bounce
e

Number of contact

d

T8
Time (ms)
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Dimensions

Note:

2. Orientation marks are indicated as follows: [

Single-side Stable Type
G6H-2(-U)

Single-winding Latching Type

G6HU-2(-U)

1. All units are in millimeters unless otherwise indicated.

5.4 max.
(5.0)*

9.3 ;nax.
. 143max. 9.0)
(a7
5.4 maxI 0.25
(5.0
3.510.3
- 0.25
254 05

7.62

* Average value

Double-winding Latching Type

G6HK-2(-U)

Single-side Stable Type

G6H-2F

6.6 max.

6.3

9.3 max.
14.3 max. 9.0)*
(a1
0.5
l ~=fr=—0.25
254 05 .
9.3 max.
14.3 max. 9.0)*
ety
I 0.25
T' —sft=— 0.25
254 05 7.62
* Average value
9.3 max.
14.3 max. .
anl g B (8.0)
55max.| |
. % ! 025
iy *
0.2 7.62__]
254 05 15

* Average value

Terminal Arrangement/
Internal Connections

(Bottom View)

T

4
4

e/

Hst

Y
1

Mounting Holes

(Bottom View)
Tolerance: +0.1

2.54 2.54 (1.92)

(1.92)

PV VWS (0.69)
AN ZAN P AN P RN Ny
|
D 1 7.62
- |
/i‘til’. Y1 1 (0.69)
2.54 2.54
Ten, 1-dia. holes
254 2.54 (1.92)
(1.92)
PanVa W WarWan) (0.69)
AN ZAN> PN
1
D [ 7.62
- - D
/&P_ Y XY X1 | (069
2.54 2.54
Ten, 1-dia. holes
2.54 2.54 (1.92)
(1.92) T
b (0.69)
A ZANPAN-aNa Ny
1
D | 7.62
-1
I (0.69)

N
A A A AL
2.54 254

Ten, 1-dia. holes' '

Glue pad

i,

1 5

ALL DIMENSIONS SHOWN ARE IN MILLIMETERS.
To convert millimeters into inches, multiply by 0.03937. To convert grams into ounces, multiply by 0.03527.

Cat. No. K42-E1-5
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G6S

Surface Mount DPDT Relay

B | ong terminals for ideal for soldering and mounting
reliability.

B Space-saving inside-L terminal.

m High dielectric strength between coil and contacts
(2,000 VAC), and between contacts of different
polarity (1,500 VAC).

B High impulse withstand voltages between coil and
contacts, and between contacts of different polarity
(2,500 V, 2 x 10 us: Bellcore requirements).

B | ow power consumption (140 mW).

B Bifurcated crossbar contact (Au-clad) and plastic
sealed construction for high reliability.

B Applicable to IRS.

B High sealability after IRS.

B Ultra-miniature at 15 x 7.5 x 9.4 mm (L x W x H).
B Through-hole terminal is available

B EN60950/EN41003 Supplementary Insulation-cer-
tified type is available.

Ordering Information

Classification Single-side Single-winding | Double-winding | Single-side stable
stable latching latching ENG60950/EN41003
DPDT | Plastic | Through-hole terminal G6S-2 G6SU-2 G6SK-2 G6S-2-Y
sealed gy rface mount | Outside-L | G6S-2G G6SU-2G G6SK-2G G6S-2G-Y
terminal Inside-L G6S-2F G6SU-2F G6SK-2F G6S-2F-Y
Note: 1. When ordering, add the rated coil voltage to the model number.

Example: G6S-2F 12 VDC
Rated coil voltage

2. When ordering tape packing, add “-TR” to the model number.

Example: G6S-2F-TR 12 VDC
Tape packing

Be sure since “TR" is not part of the relay model number, it is not marked on the relay case.

Model Number Legend:
G6S[-0-00 vDC

1 2 3 4 5

1. Relay Function
None: Single-side stable
U: Single-winding latching
K: Double-winding latching
2. Contact Form
2: DPDT

3. Terminal Shape
None: Through-hole terminal

F:

G:
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Outside-L surface mount terminal
Inside-L surface mount terminal

Approved Standards

None: UL/CSA

Y: EN60950/EN41003

Rated Coil Voltage
(Refer to “Coil Ratings”)




G6S OMRON G6S
Specifications
m Coil Ratings
Single-side Stable Type (G6S-2, G6S-2F, G6S-2G)
Rated voltage 4.5VDC 5VDC 12VDC 24 VvDC
Rated current 31.0mA 28.1 mA 11.7 mA 8.3 mA
Coil resistance 145 Q 178 Q 1,028 Q 2,880 Q
Must operate voltage 75% max. of rated voltage
Must release voltage 10% min. of rated voltage
Max. voitage 200% of rated voltage at 23°C, 130% at 85°C 170% of rated voltage
at23°C, 130% at 85°C
Power consumption Approx. 140 mW Approx. 200 mW

Note: 1. The rated current and coil resistance are measured at a coil temperature of 23°C with a tolerance of +10%.
2. Operating characteristics are measured at a coil temperature of 23°C.

Single-winding Latching Type (G6SU-2, G6SU-2F, G6SU-2G)

Rated voltage 4.5VDC 5VDC 12VDC 24 VDC
Rated current 222 mA 20 mA 8.3mA 6.3 mA
Coil resistance 203 Q 250 Q 1,440 Q 3,840 Q
Coil inductance | Armature OFF 0.27 0.36 2.12 5.80
(H) (ref. value) "5 ratureoN 014 0.18 114 3.79

Must set voltage 75% max. of rated voltage

Must reset voltage 75% max. of rated voltage

Max. voltage 180% of rated voltage at 23°C, 140% at 85°C

Power consumption Approx. 100 mW | Approx. 150 mW

Note: 1. The rated current and coil resistance are measured at a coil temperature of 23°C with a tolerance of +10%.
2. Operating characteristics are measured at a coil temperature of 23°C.

Double-winding Latching Type (G6SK-2, G6SK-2F, G6SK-2G)

Rated voltage 4.5VDC 5VDC 12VDC 24 VDC
Rated current 44.4 mA 40 mA 16.7 mA 12.5mA
Coil resistance 101 Q 125 Q 720 Q 1,920 Q
_Coll Set Armature OFF | 0.12 0.14 0.60 1.98
;:_‘I‘;'“"‘““"e Armature ON | 0.074 0.088 0.41 123
(ref. value) | Reset | Armature OFF | 0.082 0.098 0.46 1.34
Armature ON |0.14 0.16 0.54 2.23
Must set voltage 75% max. of rated voltage
Must reset voltage 75% max. of rated voltage
Max. voltage 170% of rated voltage at 23°C, 130% at 85°C 140% of rated voltage
at23°C, 110% at 70°C
Power consumption Approx. 200 mW Approx. 300 mW

Note: 1. The rated current and coil resistance are measured at a coil temperature of 23°C with a tolerance of +10%.
2. Operating characteristics are measured at a coil temperature of 23°C.

Single-side Stable EN60950/EN41003 Approved Type (G6S-2-Y, G6S-2F-Y, G6S-2G-Y)

Rated voltage 5VDC 12 VDC 24 VDC

Rated current 40 mA 16.7 mA 9.6 mA

Coil resistance 125 Q 720 Q 2,504 Q

Must operate voltage 75% max. of rated voltage

Must release voltage 10% min. of rated voltage

Max. voltage 170% of rated voltage at 23°C, 130% at 85°C 170% of rated voltage
at 23°C, 110% at 70°C

Power consumption Approx. 200 mW Approx. 230 mW

Note: 1. The rated current and coil resistance are measured at a coil temperature of 23°C with a tolerance of +10%.
2. Operating characteristics are measured at a coil temperature of 23°C.
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m Contact Ratings

Load

Resistive load (cos¢ = 1)

Rated load 0.5 Aat 125 VAC; 2 Aat30 VDC
Contact material Ag (Au-clad)

Rated carry current 2A

Max. switching voltage 250 VAC, 220 VDC

Max. switching current 2A

Max. switching capacity 62.5 VA, 60 W

Min. permissible load 10 pA at 10 mVDC

Note: P level: Agp = 0.1 x 10-6/operation

m Characteristics

Contact resistance 75 mQ max.

Operate (set)time 4 ms max. (mean value: approx. 2.5 ms; latching type: approx. 2 ms)
Release (reset) time 4 ms max. (mean value: approx. 1.5 ms; latching type: approx. 2 ms)
Bounce time Operate: Approx. 0.5 ms

Release: Approx. 0.5 ms
Set/Reset: Approx. 0.5 ms

Max. operating frequency

Mechanical: 36,000 operations/hr

Electrical: 1,800 operations/hr (under rated load)
Insulation resistance 1,000 MQ min. (at 500 VDC)
Dielectric strength 2,000 VAC, 50/60 Hz for 1 min between coil and contacts

1,000 VAC, 50/60 Hz for 1 min between coil and contacts (double-winding latching)
1,500 VAC, 50/60 Hz for 1 min between contacts of different polarity

1,000 VAC, 50/60 Hz for 1 min between contacts of same polarity

500 VAC, 50/60 Hz for 1 min between set and reset coil (double-winding latching)

Impulse withstand voltage

2,500V, 2 x 10 ps between coil and comacts

1,500V, 10 x 160 us between coil and contacts (double-winding latching)

2,500V, 2 x 10 us between contacts of different polarity

1,500 V, 10 x 160 ps between contacts of same polarity (conforms to FCC Part 68)

Vibration resistance

Destruction: 10 to 55 Hz, 5-mm double amplitude
Malfunction: 10 to 55 Hz, 3.3-mm double amplitude

Shock resistance Destruction: 1,000 m/s2 (approx. 100G)
Malfunction: 750 m/s2 (approx. 75G)
Life expectance Mechanical: 100,000,000 operations min. (at 36,000 operations/hr)
Electrical: 100,000 operations min. (2 A at 30 VDC, resistive load: 1,200 operations/hr)
100,000 operations min. (0.5 A at 125 VAC, resistive load)
Ambient temperature Operating: —40°C to 85°C (with no icing), ~40°C to 70°C (double-winding latching, 24 VDC)
Storage:  —40°C to 85°C (with no icing)
Ambient humidity Operating: 35% to 85%
Weight Approx. 2 g
m Approved Standards
UL1950 (File No. E41515)/CSA C22.2 No.950 (File No. LR24825)
Model Contact form Coil ratings Contact ratings
G6S-2, G6S-2F, G6S-2G DPDT 1.5t048 VDC 2A,30VDC
G6SU-2, G6SK-2, G6SU-2F, 1.5t024 VDC 0.3 A, 110 VDC
G6SU-2G, G6SK-2F, G6SK-2G 0.5 A, 125 VAC
EN60950/EN41003
Model Contact form Isolation category Voltage
G6S-2-Y, G6S-2G-Y, G6S-2F-Y | DPDT Supplementary Isolation 250 VAC
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Engineering Data

Max. Switching Capacity Ambient Temperature vs.
Maximum Voltage
Single-side Stable Single-winding Latching
Double-winding Latching
10 250 i I 250
; 12 voJ‘ max. = ‘GSSU|
< & a0 &
7 g g
g . g 150 \ g 150 / \\
3 AC resistive load g ANINY [ N
CEE 24 VDC N G6SK N
> 1 E (G6SY, 12VDCmax) [N E 12VDC N
.{_:, 0': .§ 100 { .g 100 max.  GesSK
5 05 AT % 24 VDC % 24VDC
@ 03}— DC resistive load = (Ges-Y) =
50 50
[\R] 0 0
10 30 50 70 100 300 500 700 1,000 —~40 —20 0 20 40 60 80 100 —40 -20 0 20 40 60 80 100
Switching voltage (V) Ambient temperature (°C) Ambient temperature (°C)
Reference Data
Ambient Temperature vs. Switching Current
Single-side Stable Single-winding Latching
Double-winding Latching
3 3
= = G6SU
< < 12 VDC max.
€ 2 €
gc_)_ 12 VDC max. g S‘f?/gc
3 3 G6SK
S’ /' E’ 12 VDC max.
£ 24VDC £ \
L 17 (68SY) N\ .; 1
=
7] \ 0]
24 VDC G6SK
(G6S-Y, 12 VDC 24VDC
max.) .
40 50 60 70 80 90 100 40 50 60 70 80 90 100
Ambient temperature (°C) Ambient temperature (°C)

Recommended Soldering Time vs. Surface PCB Temperature
(The temperature profile indicates the temperature on the surface of the PCB.)

IRS
Soldering
o 2
s 240
g o~
200
=
o
@
£
Preheating

2 150

90~120 20~30 f=—

Time (s)
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Dimensions

Note: All units are in millimeters unless otherwise indicated.

ingle-si tabl

G6S-2, G6S-2-Y Footprint Terminal A v
) ootprin erminal Arrangemen
Tolerance: 0.3 (Top View) Internal Connections
Tolerance: +0.1 (Top View)

e 14 8402 —=] "'7.31:02’1
i 254 Eight, 1-dia. holes Onentauon mark

29 Ly . .y é
i 05 025 I_ 12 w 9 8

. N
&
p.
4

-

508 254 508 (105) 1016201~ aam - =
254
G6S-2F, G6S-2F-Y Footprint ferminal A y
i ootprin erminal Arrangemen
Tolerance: 0.3 (Top View) Internal Connections
14802 73+02 Tolerance' 0.1 (Top View)

T

[ | | % A i
9.2+02 - ! ! 1 10 —l
l o i ﬂl‘ I 25—~ L+ — 22 %%_ U,_Jl :
0.5 L—e.ztg%] iy L@‘

508 254 - 3 4.5
254
1
G6S-2G, G6S-2G-Y
Tolerance: 10.3
Footprint Terminal Arrangement/
14.8%02 7.3%02 (Top View) Internal Connections

1 | Tolerance: 0.1 (Top View)

Orientation mark

i —es eis [T
e e el BF D
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indi hi
G6SU-2 Footprint Terminal Arrangement/
Tolerance: 10.3 (Top View) Internal Connections
Tolerance: +0.1 (Top View)
148202 273202+ 254 Eight/. 1-dia. holes Orientation mark

4 JE
25 [ T T I'_ ] 3 4 5 —,
92202 | - ——0—6—¢ T U ]'
o , 50801 | 'g; |
: o4 l ! 4+ ‘-1 1
2% F- é
f . 12 __10 9 8 _
05 025 (1.05) - -=

10.16201 -
5.08 254 5.08
254
G6SU-2F Footprint Terminal Arrangement/
Tolerance: 0.3 (Top View) Internal Connections
Tolerance: +0.1 (Top View)
14,8402 73202 Orientation mark

’— 127 10 9 F-—l
: é sh Uj :
Iy 025 é i ﬂ.‘_l
17T _j L 1 _ 345 J
92133 - ="
254
254
G6SU-2G
Tolerance: +0.3 Footprint Terminal Arrangement/
7.3:02 (Top View) Internal Connections

i Tolerance: 0.1 (Top View)

i Orientation mark

2 Fwee BLT

.54
l+l;l

S
49*83 O A P I 'é + ﬂ I
%:'%:‘%:%“J L_‘__AE_J
1
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D -windin t
G6S-2
Tolerance: +0.3

le—— 14,8402 ——=]
L
92202 g ee !
05
—+508 254
254
G6SK-2F
Tolerance: 0.3
14,8102
1
Q.ZLI ‘
065
o
0.5
508 {254
254
G6SK-2G
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i umim
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508 f—254
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Tolerance: +0.1
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h
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Footprint
(Top View)

Tolerance: +0.1
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Terminal Arrangement/
Internal Connections
(Top View)

Orientation mark
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]
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Internal Connections
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Footprint
(Top View)
Tolerance: +0.1
254254
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- 25-52!%5_
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(Top View)
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G6S OMRON G6S
m Tape Packing
When ordering, add “-TR” before the rated coil voltage for tape packing.
Tape type: TE2416R (Refer to EIAJ)
Reel type: R24E (Refer to EIAJ)
Relays per reel: 400
29.5£1.0 G6S-2F, G6SU-2F, G6SK-2F, G6S-2F-Y
25.540.5
4201 9.7+01
|.5f8" 2201 1.75%01 042055
BE: 0900010 0-0—9f u;
"Sl{) 11.5+0.1 T
2403 + 15.3t00—4—~ —
—
mp— r‘
~—l'9.7to.u—y-— .
G6S-2G, G6SU-2G, G6SK-2G, G6S-2G-Y
4201 9.7+01
1 5i8" 2t01 1.75x01 04005~
RRER LR ﬂ
11.5%01 ?
203 + L 15.3x004+— — —1-
Orientation mark
"-‘f ==

/
00000¢o0 0o

=P Feed direction

I——~1stm —-|

7.8+01

Precautions
Use a DC power supply with 5% or less ripple factor to operate the
coil.

Do not use the G6S where subject to strong external magnetic
fields.

Do not use the G6S where subject to magnetic particles or exces-
sive amounts of dust.

Do not reverse the polarity of the coil (+, -).

Latching types are delivered in the reset position. We recommend
that a reset voltage be applied in advance to start operation.

Do not drop the G6S or otherwise subject it to excessive shock.
Remove the relay from the packing immediately prior to usage.

ALL DIMENSIONS SHOWN ARE IN MILLIMETERS.
To convert millimeters into inches, multiply by 0.03937. To convert grams into ounces, multiply by 0.03527.

Cat. No. K93-E1-2A
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PCB Relay G5A

Subminiature Relay (16 x 9.9 x 8.4 mm
(L x W x H)) with DPDT Contact

B Unique moving-loop armature reduces relay size, e
magnetic interference and contact bounce time.

B Miniature permissible load: 0.01 mA 10 mVDC.

W Bifurcated gold-clad crossbar contact.

B [nternational 2.54-mm terminal pitch.

B Special models available for FCC Part 68
compliance.

@ FCC

Ordering Information

Classification Single-side stable Single-winding latching Double-winding latching

DPDT | Plastic-sealed G5A-234P G5AU-234P G5AK-234P

Note: When ordering, add the rated coil voltage to the model number.
Example: G5A-234P 12 VDC

Rated coil voltage

Model Number Legend:

1. Relay Function 3. Contact Type 6. Special Function
None:Single-side stable 3: Bifurcated crossbar Ag (Au-clad) None:General-purpose
U:  Single-winding latching 4. Enclosure Rating FC: FCC part 68 compliance
K:  Double-winding latching 4:  Plastic-sealed U:  For ultrasonically cleanable
5. Terminals
2. Contact Form P:  Straight PCB 7. Rated Coil Voltage
2:  DPDT C:  Self-clinching PCB 3,5,6,9, 12, 24,48 VDC
Specifications
m Coil Ratings
Single-side Stable Types
Rated voltage 3VDC 5VDC 6 VDC 9VDC 12VDC |24VDC 48 VDC
Rated current 66.7mA | 40 mA 33.3mA |222mA |16.7mA |83 mA 5.8 mA
Coil resistance 45 Q 125 Q 180 Q 405 Q 720 Q 2,880 Q 8,230 Q
Coil inductance | Armature OFF 0.048 0.13 0.17 0.43 0.71 2.76 7.44
(H) (ref. value) Armature ON 0.043 0.12 0.16 0.4 0.68 2.70 7.25
Must operate voltage 70% max. of rated voltage
Must release voltage 10% min. of rated voltage
Max. voltage 200% of rated voltage at 23°C, 140% at 70°C 170% of rated
voltage at 23°C,
110% at 70°C
Power consumption Approx. 200 mW Approx. 280 mW
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GbHA OMRON G5A
Single/Double-winding Latching Types

Rated voltage 3VDC 5VDC 6 VDC 9VDC 12VDC 24 VDC

Rated current 66.7 mA 40 mA 33.3mA 22.2mA 16.7 mA 8.3mA

Coil resistance 45 Q 125 Q 180 Q 405 Q 720 Q 2,880 Q

Coil inductance | Armature OFF 0.02 0.06 0.08 0.17 0.29 1.1

(H) (ref. value) Armature ON 0.02 0.05 0.07 0.14 0.24 0.85

Must operate voltage 80% max. of rated voltage
Must release volitage 80% min. of rated voltage
Max. voltage 200% of rated voltage at 23°C, 140% at 70°C
Power consumption Approx. 200 mwW
Note: 1. The rated current and coil resistance are measured at a coil temperature of 23°C with a tolerance of +10%.

2. Operating characteristics are measured at a coil temperature of 23°C.

m Contact Ratings

Load

Resistive load (cos$ = 1) Inductive load (cos¢ = 0.4) (L/R = 7 ms)

Rated load 0.5Aat30 VAC; 1 Aat30 VDC 0.1 Aat30 VAC; 0.2 A at 30 VDC
Contact material Ag (Au-clad)

Rated carry current 1A

Max. switching voltage 125 VAC, 125 VDC

Max. switching current 1A 05A

Max. switching capacity 37.5VA, 33 W 125 VA, 11 W

Min. permissible load

0.01 mAat 10 mVDC

Note: P level: Agg = 0.1 x 10-6/operation
® Characteristics
Contact resistance 50 mQ max.
Operate (set) time Single-side stable types: 5 ms max. (mean value: approx. 2.4 ms)
Latching types: 5 ms max. (mean value: approx. 2 ms)
Release (reset) time Single-side stable types: 5 ms max. (mean value: approx. 1.1 ms)
Latching types: 5 ms max. (mean value: approx. 1.8 ms)
Bounce time Operate: Approx. 0.5 ms

Release: Approx. 0.5 ms

Min. set/reset signal width

Latching type: 7 ms

Max. operating frequency

Mechanical: 36,000 operations/hr
Electrical: 1,800 operations/hr (under rated load)

Insulation resistance

1,000 MQ min. (at 500 VDC)

Dielectric strength

1,000 VAC, 50/60 Hz for 1 min between coil and contacts

1,000 VAC, 50/60 Hz for 1 min between contacts of different polarity

500 VAC, 50/60 Hz for 1 min between contacts of same polarity

100 VAC, 50/60 Hz for 1 min between set and reset coils (double-winding type only)

Impulse withstand voltage

1,500 V 10 x 160 ps between contacts of same polarity (conforms to FCC Part 68)

Vibration resistance

Destruction: 10 to 55 Hz, 1.5-mm double amplitude
Malfunction: 10 to 55 Hz, 1.5-mm double amplitude

Shock resistance Destruction: 1,000 m/s2 (approx. 100G)
Malfunction: 300 m/s2 (approx. 30G)
Life expectancy Mechanical: 50,000,000 operations min. (at 36,000 operations/hr)
Electrical: 100,000 operations min. (at 1,800 operations/hr)
Ambient temperature Operating: —40°C to 70°C (with no icing)
Storage: -40°C to 70°C (with no icing)
Ambient humidity Operating: 45% to 85%
Weight Approx. 3 g
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Engineering Data

Max. Switching Capacity Life Expectancy Ambient Temperature vs.
Maximum Voltage
5 10,000 T ; ¥ 20
< 30-VDC inductiveload
3 .S 5,000 (L/R=7ms) \L
- s ~ 30:VDC ’\? 200 200/150 m
< DC resistive g N resistive < <
£ load : o \ / o2 govac D wop .
[ 2 = © 1.000 /4 . resistive = £ % 2 N
5 H AC resistive — = /G /- load — 5 /’ N W
S s load J T SO ™
o R\ A < € 260 mw .
£ DC inductive = 1\ / N g w .
5 load (LR =7 g £
'g 02 ms? " [ 2 100 N L
& I'Ac inductive load g o =2
o cos¢ = 0.4) 0 L FANES 50
i . 2 30-VAC inductive
H - load (cos = 0.4) 0
0 0 20 50 100125 300 500 0 0z 04 06 08 10 —40 20 30 40 5 60 70 80 9% 10
Switching voltage (V) Switching current (A) Ambient temperature (°)
m Approved Standards
UL114, UL478 (File No.E41515)/CSA C22.2 No.0, No.14 (File No.LR24825)
Model Contact form Coil ratings Contact ratings
G5A-234P DPDT 3t048 VDC 0.5 A, 60 VAC
G5AU-234P 3t0 24 VDC 0.5A, 60 VDC
G5AK-234P 1A,30VDC
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Dimensions
Note: 1. All units are in millimeters unless otherwise indicated.

2. Orientation marks are indicated as follows:

G5A-234P
(9.8

Terminal Arrangement/

Mounting Holes

(159 9.9 max. lgtetrtnal cv?nnections (Bottom View)
16 ;nax"] 5- (Bottom View) Tolerance: +0.1
8.3)" ~ 5.08 5.08 2.54
Gnax 084 l l Ma 1 5] (1.2) —d}—14
i ; ; 1 s sm/m — T
! ©-9+1 Y

T X .

316 2 1 tom 8uh) D 1| 762

: 0.6 l.__" 7_.| ad

7.62 - FQ‘_W\
()
Eight, 1-dia. holes
G5AU-234P
(9.8
15.9)" 9.9 max, 5.08  5.08 2.54
‘—gslm;x.—’] l 9:'n ' 4~ ———==- (1.2) (| | —

T + t I—_ . 5 _I ENE| (1.1)
(8.9) l 3 T . Srasry
8.;’¢max.O 64 H 8 R1 | D !

0 1 1| 762

[ ek &

A 7 )ﬁ R a s
3.16 06 @
Eight, 1-dia. holes
G5AK-234P
254
(0.8 54 5.08 2.54
(15.9) 9.9 max, -, T T (1.2)
o r% ebasy ) 7] Sod- SeT o
7 Y ] [ X
8.3)"
Gamax, 064 ' i siﬁ'ﬂ}g ! 0 1| 762
(e -vv Lo s 1 7 & b0
i '
0.25 . ; (2
316 06 St Setcoll . a holes
7.62 R: Reset coil

*Average value

ALL DIMENSIONS SHOWN ARE IN MILLIMETERS.
To convert millimeters into inches, multiply by 0.03937. To convert grams into ounces, multiply by 0.03527.

Cat. No. K19-E1-4C
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PCB Relay

Miniature Relay for Signal Circuits

B Wide switching capacity of 10 pAto 2 A.

B High dielectric strength coil-contacts:1,000 VAC;
open contacts: 750 VAC.

B Conforms to FCC Part 68 requirements.

B Ag + Au clad bifurcated crossbar contacts and fully
sealed for high contact reliability.

B New 150-mW relays with high-sensitivity.

Ordering Information

@ FCC

Classification Contact form Contact type Contact material Enclosure rating Model
Standard DPDT Bifurcated crossbar | Ag + Au-clad Plastic-sealed G5V-2
High-sensitivity G5V-2-H1
Note: When ordering, add the rated coil voltage to the model number.

Example: G5V-2 12 VDC

Rated coil voltage

Model Number Legend:

Gsv-[J-[J O voc

1 2 3
1. Contact Form 2. Classification 3. Rated Coil Voitage
2: DPDT H1: High-sensitivity 3,5,6,9,12, 24,48 VDC
Specifications
m Coil Ratings
Standard Models
Rated voltage 3VDC 5VDC 6 VDC 9VDC 12VDC 24 VDC 48 VDC
Rated current 166.7 mA 100 mA 83.3mA 55.6 mA 41.7mA 20.8 mA 12 mA
Coil resistance 18 Q 50 Q 72Q 162 Q 288 Q 1,152 Q 4,000 Q
Coil inductance | Armature OFF | 0.04 0.09 0.16 0.31 0.47 1.98 7.23
(H) (ref. value) | Armature ON |0.05 0.11 0.19 0.49 0.74 2.63 10.00
Must operate voltage 75% max. of rated voltage
Must release voltage 5% min. of rated voltage
Max. voltage 120% of rated voltage at 65°C, 100% at 70°C 120% of rated
voltage at
60°C, 100%
at65°C
Power consumption Approx. 500 mW Approx.
580 mW
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G5V-2 OMmRON G5V-2
High Sensitivity Models
Rated voltage 3VDC 5VDC 6 VDC 9 VDC 12 VDC 24 VDC 48 VDC
Rated current 50 mA 30 mA 25 mA 16.7 mA 12.5 mA 8.33 mA 6.25 mA
Coil resistance 60 Q 166.7 Q 240 Q 540 Q 960 Q 2,880 Q 7,680 Q
Coil inductance | Armature ON |0.18 0.46 0.70 1.67 2.90 6.72 20.1
(H) (ref. value) | Armature OFF | 0.57 0.71 0.97 2.33 3.99 9.27 26.7
Must operate voltage 75% max. of rated voltage
Must release voltage 5% min. of rated voltage
Max. voltage 180% of rated voltage at 23°C, 150% at 70°C 150% of rated
voltage at
23°C, 120%
at 70°C
Power consumption Approx. 150 mW Approx. Approx.
200 mW 300 mW
Note: 1. The rated current and coil resistance are measured at a coil temperature of 23°C with a tolerance of +10%.
2. Operating characteristics are measured at a coil temperature of 23°C.
3. A 48-VDC model is available. Consult OMRON for details.
m Contact Ratings
Item Standard models High sensitivity models
Load Resistive load (cos$ = 1)
Rated load 0.5 Aat 125 VAC; 2 Aat 30 VDC [ 0.5Aat125 VAC; 1 Aat24 VDC
Contact material Ag + Au-clad
Rated carry current 2A
Max. switching voltage 125 VAC, 125 VDC
Max. switching current 2A 1A
Max. switching capacity 62.5 VA, 60 W 62.5 VA, 24 W
Min. permissible load 0.01 mA at 10 mVDC
Note: P level: Agp = 0.1 x 10-%/operation
m Characteristics
Item Standard models High sensitivity models
Contact resistance 50 mQ max. 100 mQ max.
Operate time 7 ms max.
Release time 3 ms max.
Bounce time Operate: approx. 0.3 ms

Release: approx. 1.5 ms

Max. operating frequency

Mechanical: 36,000 operations/hr
Electrical:

1,800 operations/hr (under rated load)

Insulation resistance

1,000 MQ min. (at 500 VDC)

Dielectric strength

1,000 VAC, 50/60 Hz for 1 min between coil
and contacts

1,000 VAC, 50/60 Hz for 1 min between
contacts of different polarity

750 VAC, 50/60 Hz for 1 min between
contacts of same polarity

1,000 VAC, 50/60 Hz for 1 min between coil
and contacts

1,000 VAC, 50/60 Hz for 1 min between
contacts of different polarity

500 VAC, 50/60 Hz for 1 min between
contacts of same polarity

Impulse withstand voltage

1,500 V 10 x 160 ps between coil and contacts (conforms to FCC Part 68)

Vibration resistance

Destruction: 10 to 55 Hz, 1.5-mm double amplitude
Malfunction: 10 to 55 Hz, 1.5-mm double amplitude

Shock resistance Destruction: 1,000 m/s? (approx. 100G) Destruction: 1,000 m/s? (approx. 100G)
Malfunction: 200 m/s2 (approx. 20G) Malfunction: 100 m/s? (approx. 10G)
Life expectancy Mechanical: 15,000,000 operations min. (at 36,000 operations/hr)
Electrical: 100,000 operations min. (at 1,800 operations/hr)
Ambient temperature Operating: -25°C to 65°C (with no icing) Operating: -25°C to 70°C (with no icing)
Storage:  -25°C to 65°C (with no icing) Storage: —40°C to 70°C (with no icing)
Ambient humidity Operating: 35% to 85%
Weight Approx. 5 g
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G5V-2 OMRON G5V-2
m Approved Standards
UL478, UL1950, UL508 (File No. E41515)/CSA C22.2 No.0, No.14 (File No. LR24825)
Contact form Coil ratings Contact ratings
G5V-2 G5V-2-H1
DPDT 31048 VDC 0.6 A, 125 VAC (general use) 0.5 A, 125 VAC (general use)
0.6 A, 110 VDC (resistive load) 0.2 A, 110 VDC (resistive load)
2 A, 30 VDC (resistive load) 1 A, 24 VDC (resistive load)
Engineering Data
Max. Switching Capacity Life Expectancy Ambient Temperature vs.
G5V-2 G5V-2 Maximum Voltage
G5V-2
2 TH 1 11 ’2\
N !AI ‘resisﬁwlle lofadf % 500 \ AYS
—_ 1 ! } DCre- ' 5 N resistive 2 Coil rated voltage
< ood ] & Iad Py 31024 VDC
S 0.5 % g 120 ‘ /
3 X \ S 2\_\/
> T 50 g '® 7T
£ § 125-VAC resistive g 48vDC |
:g 8 load g 80
(% 0.1 % g
o ™ 60
L J o= =
10 50 100 1 2 3 0 20 60 80 100
Switching voltage (V) Switching current (A) Ambient temperature (°)
G5V-2-H1 G5V-2-H1 G5V-2-H1
5 1000 ——== : : 200 I
s —~ NS 2+VDC resistive load 31024 VDC
g 500 X ~ 180 A
S AV \\(
AC resistive w5 300 \ = 160
3 ] N load {g &\0, \
= o7 T 125-VAC resistive load O 140
® o0s =] A P vé
3 — X 50 \ g 120 48 VDC
0.3} DC resistive load -
o N 3 a0 \ €
£ o2 N c \ 3
£ £ 100
(% 0.1 g. 10 \ s 80
010 - R R ’_% 05 7 0 20 ry G )
Switching voltage (V) Switching current (A) Ambient temperature (°)
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Dimensions

Note: 1. All units are in millimeters unless otherwise indicated.

T

2. Orientation marks are indicated as follows: Bl |

Terminal Arrangement/ Mounting Holes
Internal Connections (Bottom View)
— (Bottom View) Tolerance: 0.1
!— —l 762 508 5.08
— - 'L-_i I__1_______a_l (13) il__ L_ |
e 1.2
| 17 R R I A
~——-%'gtmypa)L 9. =2 D : 7.62
SHP T 13 115} !
1 6 L% | }ﬁ__-&)— & O
1 . 11.5 max. (1.3)
11.4typ. Eight, 1-dia. holes
ania s
O.SJ‘ 0.3.@ )
7.62 35

ALL DIMENSIONS SHOWN ARE IN MILLIMETERS.
To convert millimeters into inches, multiply by 0.03937. To convert grams into ounces, multiply by 0.03527.

Cat. No. K46-E1-2A
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PCB Relay

Plastic-sealed Relay with High Impulse
Dielectric for Use in
Telecommunications Equipment

m High sensitivity can be driven by digital circuits.
MW Horizontal design allows use in 1/2-inch PCB racks.

B |Impulse withstand voltage meets FCC Part 68
requirements.

B Relays can be mounted side-by-side due to low
magnetic leakage.

B Single- and double-winding latching relays also
available.

B Special models available for low thermoelectromo-
tive force.

Ordering Information

Single-side Stable Type
Contact Ag + Au-clad AgPd + Au-clad
General purpose DPDT G6A-274P-ST-US G6A-234P-ST-US
4PDT G6A-474P-ST-US G6A-434P-ST-US
Low-sensitivity DPDT G6A-274P-ST40-US G6A-234P-ST40-US
4PDT G6A-474P-ST40-US G6A-434P-ST40-US
Single-winding Latching Type
Contact Ag + Au-clad AgPd + Au-clad
General purpose DPDT G6AU-274P-ST-US G6AU-234P-ST-US
4PDT GB6AU-474P-ST-US G6AU-434P-ST-US
Double-winding Latching Type
Contact Ag + Au-clad AgPd + Au-clad
General purpose DPDT G6AK-274P-ST-US G6AK-234P-ST-US
4PDT G6AK-474P-ST-US G6AK-434P-ST-US
Low-sensitivity DPDT G6AK-274P-ST40-US G6AK-234P-ST40-US
4PDT G6AK-474P-ST40-US G6AK-434P-ST40-US

Note: When ordering,

add the rated coil voltage to the model number.

Example: G6A-274P-ST-US 12 VDC
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G6A OMRON G6A
Model Number Legend:
eea [1-000D0-00-0 Qvee
1 23 45 67 8 9
Relay Function 3. Contact Type 6. Stand-off
None:Single-side stable 7:  Bifurcated crossbar ST: Stand-off 0.64 mm
U:  Single-winding latching Ag (Au-clad) contact 7. Special Function
K:  Double-winding latching 3:  Bifurcated crossbar 40:  Low-sensitivity (400 mW)
2. Contact Form AgPd (Au-clad) contact LT:  Low thermoelectromotive force
2:  DPDT 4. Enclosure Rating 8. Approved Standards
4: 4PDT 4:  Plastic-sealed US: UL, CSA certified
5. Terminals 9. Rated Coil Voltage
P:  Straight PCB 3,45,5,6,9, 12, 24,48 VDC
Specifications
m Coil Ratings
General-purpose, DPDT Relays
Rated voltage 3VDC [45VDC |5VDC |[6VDC |9VDC |12VDC |24VDC |48 VDC
Rated current 66.7mA | 446 mA [40mA |33.3mA |[222mA |16.7mA [8.3mA |4.9mA
Coil resistance 45Q 101 Q 125 Q 180Q [|405Q |720Q [2,880Q |9,750Q
Coil inductance | Armature OFF 0.07 0.16 0.2 0.29 0.63 1.1 45 13.7
(H) (ref. value) Armature ON 0.065 0.14 0.18 0.26 0.57 1.06 41 125
Must operate voltage 70% max. of rated voltage
Must release voltage 10% min. of rated voltage
Max. voltage 200% of rated voltage at 23°C, 150% at 70°C
Power consumption Approx. 200 mW | Approx. 235 mW
General-purpose, 4PDT Relays '
Rated voltage 3VDC 45VDC |5VDC 6 VDC 9VDC 12VDC |24VDC |48VDC
Rated current 120mA [79.9mA |725mA |60 mA 40 mA 30 mA 15 mA 7.5 mA
Coil resistance 25Q 56.3 Q 69 Q 100 Q 225 Q 400 Q 1,600Q | 6,400 Q
Coil inductance | Armature OFF 0.05 0.1 0.14 0.2 0.45 0.8 3.2 12.8
(H) (ref. value) Armature ON 0.045 0.095 0.12 0.17 0.38 0.68 2.7 10.9
Must operate voltage 70% max. of rated voltage
Must release voltage 10% min. of rated voltage
Max. voltage 150% of rated voltage at 23°C, 110% at 70°C
Power consumption Approx. 360 mW
Low-sensitivity DPDT Relays
Rated voitage 3VDC 45VDC |[5VDC 6 VDC 9VDC 12VDC |24VDC |48VDC
Rated current 133.3mA |889mA |[80mA 66.7mA |443mA |33.3mA [16.7mA |[83mA
Coil resistance 225Q 50.6 Q 62.5Q 90 Q 203 Q 360 Q 1,440Q |[5,760Q
Coil inductance | Armature OFF 0.03 0.065 0.08 0.1 0.27 0.52 2.1 75
(H) (ref. value) Armature ON 0.02 0.06 0.07 0.1 0.23 0.43 1.8 6.4
Must operate voltage 70% max. of rated voltage
Must release voltage 10% min. of rated voltage
Max. voltage 150% of rated voltage at 23°C, 110% at 70°C
Power consumption Approx. 400 mW
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Low-sensitivity 4PDT Relays
Rated voltage 3VDC 45VDC |5VDC 6 VDC 9VDC 12VDC |[24VDC |48VDC
Rated current 133.3mA | 889 mA |80mA 66.7mA [443mA |333mA |16.7mA |83 mA
Coil resistance 225Q 50.6 Q 62.5Q 90 Q 203 Q 360 Q 1,440Q |5,760 Q
Coil inductance | Armature OFF 0.035 0.1 0.12 0.17 0.42 0.7 2.8 10.2
(H) (ref. value) Armature ON 0.02 0.07 0.09 0.13 0.3 0.52 2.2 8.6
Must operate voitage 70% max. of rated voltage
Must release voltage 10% min. of rated voltage
Max. voltage 150% of rated voltage at 23°C, 110% at 70°C
Power consumption Approx. 400 mW
Single-winding Latching, DPDT Relays
Rated voltage 3VDC |45VDC |5VDC |6VDC |9VDC |12VDC |24VDC |48 VDC
Rated current 33.7mA |222mA [20mA |16.7mA [11.1mA |83 mA |[42mA [25mA
Coil resistance 89 Q 202 Q 250 Q 360 Q 810 Q 1,440Q | 5,760 Q | 19,000 Q
Coil inductance | Armature OFF 0.15 0.34 0.44 0.64 1.38 25 9.2 28.5
(H) (ref. value) Armature ON 0.11 0.25 0.35 0.48 1.07 2 7.2 22
Must operate voltage 70% max. of rated voltage
Must release voltage 70% max. of rated voltage
Max. voltage 200% of rated voltage at 23°C, 150% at 70°C
Power consumption Approx. 100 mW | Approx. 120 mW
Single-winding Latching, 4PDT Relays
Rated voltage 3VDC 45VDC |[5VDC 6 VDC 9VDC 12VDC |24 VDC |48VDC
Rated current 106.8 A | 71.2mA |64 mA 53.3mA [356mA |267mA |13.3mA |6.7mA
Coil resistance 28.1Q 63.2Q 78.1Q 1125Q |253Q 450 Q 1,800Q |7,200 Q
Coil inductance | Armature OFF 0.03 0.06 0.08 0.11 0.25 0.45 1.8 7
(H) (ref. value) Armature ON 0.02 0.04 0.06 0.08 0.18 0.32 1.3 5.2
Must operate voltage 70% max. of rated voltage
Must release voltage 70% max. of rated voltage
Max. voltage 150% of rated voltage at 23°C, 110% at 70°C
Power consumption Approx. 320 mW
Double-winding Latching, DPDT Relays
Rated voltage 3VDC 45VDC |5VDC 6 VDC 9VDC 12VDC [24VDC |48VDC
Rated current 66.7mA |402mA |36mA 30 mA 20 mA 15 mA 75mA |42mA
Coil resistance 45Q 112Q 139 Q 200 Q 450 Q 800 Q 3,200Q | 11,520 Q
Colil inductance | Set Armature OFF | 0.037 0.09 0.1 0.16 0.38 0.6 2.1 8.5
(H) (ref. value) Armature ON | 0.027 0.065 0.08 0.12 0.28 0.45 1.5 6.3
Reset | Armature OFF | 0.027 0.065 0.08 0.12 0.28 0.45 1.5 6.3
Armature ON | 0.037 0.09 0.11 0.16 0.38 0.6 2.1 8.5
Must operate voltage 70% max. of rated voltage
Must release voltage 70% max. of rated voltage
Max. voltage 200% of rated voltage at 23°C, 150% at 70°C
Power consumption Approx. | Approx. 180 mW Approx.
200 mW 200 mW
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Double-winding Latching, 4PDT Relays
Rated voltage 3VDC 45VDC |5VDC 6 VDC 9 VDC 12VDC |24VDC |48VDC
Rated current 106.8 mA | 71.2mA |64 mA 53.3mA [35.6mA [26.7mA |13.3mA |6.7mA
Coil resistance 28.1Q 63.2Q 78.1Q 1125Q |253Q 450 Q 1,800Q |7,200Q
Coil inductance | Set Armature OFF | 0.03 0.06 0.08 0.11 0.25 0.45 1.8 7
(H) (ref. value) Armature ON | 0.02 0.04 0.06 0.08 0.18 0.32 1.3 5.2
Reset | Armature OFF | 0.02 0.04 0.06 0.08 0.18 0.32 1.3 5.2
Armature ON |0.03 0.06 0.08 0.1 0.25 0.45 1.8 7
Must operate voltage 70% max. of rated voltage
Must release voltage 70% max. of rated voltage
Max. voltage 150% of rated voltage at 23°C, 110% at 70°C
Power consumption Approx. 320 mW
Double-winding Latching, Low-sensitivity DPDT Relays
Rated voltage 3VDC 45VDC |5VDC 6 VDC 9 VDC 12VDC |24VDC |[48VDC
Rated current 120mA | 79.9mA | 725 mA | 60 mA 40 mA 30 mA 15 mA 7.5mA
Coil resistance 25Q 56.3Q 69 Q 100 Q 225Q 400 Q 1,600 Q | 6,400 Q
Coil inductance | Set Armature OFF | 0.015 0.04 0.05 0.07 0.16 0.28 1.1 4
(H) (ref. value) Armature ON | 0.01 0.025 0.035 0.05 0.12 0.2 0.75 2.9
Reset | Armature OFF | 0.01 0.025 0.035 0.05 0.12 0.2 0.75 2.9
Armature ON |0.015 0.04 0.05 0.07 0.16 0.28 1.1 4
Must operate voltage 70% max. of rated voltage
Must release voltage 70% max. of rated voltage
Max. voltage 150% of rated voltage at 23°C, 110% at 70°C
Power consumption Approx. 360 mW
Double-winding Latching, Low-sensitivity 4PDT Relays
Rated voltage 3VDC 45VDC |5VDC 6 VDC 9 VDC 12VDC |24VDC |48VDC
Rated current 120mA | 79.9mA |72.5mA | 60mA 40 mA 30 mA 15 mA 7.5mA
Coil resistance 25Q 56.3 Q 69 Q 100 Q 225Q 400 Q 1,600 Q | 6,400 Q
Coil inductance | Set Armature OFF | 0.02 0.045 0.065 0.09 0.18 0.3 1.2 4.4
(H) (ref. value) Armature ON |0.015 0.035 0.05 0.075 0.14 0.23 0.82 3.2
Reset | Armature OFF | 0.015 0.035 0.05 0.075 0.14 0.23 0.82 3.2
Armature ON | 0.02 0.045 0.065 0.09 0.18 0.3 1.2 44
Must operate voltage 70% max. of rated voltage
Must release voltage 70% max. of rated voltage
Max. voltage 150% of rated voltage at 23°C, 110% at 70°C
Power consumption Approx. 360 mW
Note: 1. The rated current and coil resistance are measured at a coil temperature of 23°C with a tolerance of +10%.

2. Operating characteristics are measured at a coil temperature of 23°C.

71




G6A

omRron

G6A

m Contact Ratings

Item G6A-234P-ST(40)-US/434P-ST(40)-US G6A-274P-ST(40)-US/474P-ST(40)-US
Load Resistive load Inductive load Resistive load Inductive load
(cosp=1) (cos¢ =0.4;L/R=7ms) | (cosp=1) (cosd =0.4; L/R =7 ms)
Rated load 0.3 Aat 125 VAC; 0.2 Aat 125 VAC; 0.5 Aat 125 VAC; 0.25 A at 125 VAC;
1 Aat30VDC 0.5 Aat30VDC 2 Aat30VDC 1 Aat30VDC
Contact material AgPd (Au-clad) Ag (Au-clad)
Rated carry current 3A
Max. switching voltage 250 VAC, 220 VDC
Max. switching current DC:2A; AC: 1 A DC:1A AC:05A DC:2A;AC: 1A DC:1A; AC:05A
Max. switching capacity 125 VA, 60 W 62.5 VA, 30 W 125 VA, 60 W 62.5 VA, 30 W

Min. permissible load

0.01 mA at 10 mVDC

Item G6AK-234P-ST(40)-US/G6AK-434P-ST(40)-US G6AK-274P-ST(40)-US/G6AK-474P-ST(40)-US
G6AU-234P-ST-US/G6AU-434P-ST-US G6AU-274P-ST-US/G6AU-474P-ST-US
Load Resistive load Inductive load Resistive load Inductive load
(cosp = 1) (cosp =0.4;L/R=7ms) | (cosp=1) (cos¢ =0.4; L/R =7 ms)
Rated load 0.3 Aat 125 VAC; 0.2 Aat 125 VAC; 0.5 A at 125 VAC; 0.25 A at 125 VAC;
1 Aat30 VDC 0.5Aat30VDC 2 Aat30VDC 1 Aat30VDC
Contact material AgPd (Au-clad) Ag (Au-clad)
Rated carry current 3A 3A
Max. switching voltage 250 VAC, 220 VDC 250 VAC, 220 VDC
Max. switching current DC:2A;AC: 1A DC:1A; AC:05A DC:2A;AC:1 A DC:1A; AC:05A
Max. switching capacity 125 VA, 60 W 62.5VA,30 W 125 VA, 60 W 62.5 VA, 30 W

Min. permissible load

0.01 mA at 10 mVDC

0.01 mA at 10 mVDC

Note:
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m Characteristics

Contact resistance

50 mQ max.

Operate (set) time

Single-side stable types:
DPDT :5 ms max. (mean value: approx. 3 ms)
4PDT :7 ms max. (mean value: approx. 3.8 ms)
Latching types:
DPDT: 5 ms max. (mean value: approx. 2.5 ms)
4PDT: 7 ms max. (mean value: approx. 3.3 ms)

Release (reset) time

Single-side stable types:
DPDT: 3 ms max. (mean value: approx. 1.2 ms)
4PDT: 5 ms max. (mean value: approx. 1.3 ms)
Latching types:
DPDT: 5 ms max. (mean value: approx. 2.5 ms)
4PDT: 7 ms max. (mean value: approx. 2.7 ms)

Bounce time

Operate: mean value: approx. 0.5 ms
Release: mean value: approx. 0.5 ms

Min. set/reset signal width

DPDT: 7 ms min.
4PDT: 15 ms min.

Max. operating frequency

Mechanical: 36,000 operations/hr
Electrical: 1,800 operations/hr (under rated load)

Insulation resistance

1,000 MQ min. (at 500 VDC); except for set-reset

Dielectric strengtn

1,000 VAC, 50/60 Hz for 1 min between coil and contacts

1,000 VAC, 50/60 Hz for 1 min between contacts of different polarity
1,000 VAC, 50/60 Hz for 1 min between contacts of same polarity
250 VAC, 50/60 Hz for 1 min between set and reset coils

Impulse withstand voltage

1,500 V 10 x 160 ps (conforms to FCC Part 68)

Vibration resistance

Destruction: 10 to 55 Hz, 5-mm double amplitude
Malfunction: 10 to 55 Hz, 3.3-mm double amplitude

Shock resistance Destruction: 1,000 m/s2 (approx. 100G)
Malfunction: DPDT: 500 m/s? (approx. 50G)
4PDT, Latching type: 300 m/s? (approx. 30G)
Life expectancy Mechanical: 100,000,000 operations min. (at 36,000 operations/hr)
Electrical: 500,000 operations min. (at 1,800 operations/hr)
Ambient temperature Operating: <40°C to 70°C (with no icing)
Storage: —40°C to 70°C (with no icing)
Ambient humidity Operating: 45% to 85%
Weight DPDT: Approx.3.5g

4PDT: Approx.6g

Note: The data shown above are initial values.

m Approved Standards

UL 114, UL478 (File No. E41515)/CSA C22.2 No.0, No.14 (File No. LR24825)

Model Contact form Coil ratings Contact ratings
G6A-234P-ST(40)-US DPDT 31048 VDC 0.6 A, 125 VAC
G6AK-234P-ST(40)-US 1A,30VDC
G6AU-234P-ST-US 0.6 A, 110 VDC
G6A-274P-ST(40)-US DPDT 0.6 A, 125 VAC
G6AK-274P-ST(40)-US 2 A,30VDC
G6AU-274P-ST-US 0.6 A, 110 VDC
G6A-434P-ST(40)-US 4PDT 0.6 A, 125 VAC
G6AK-434P-ST(40)-US 1A,30VDC
G6AU-434P-ST-US 0.6 A, 110 VDC
G6A-474P-ST(40)-US 4PDT 0.6 A, 125 VAC
G6AK-474P-ST(40)-US 2A,30VDC
G6AU-474P-ST-US 0.6 A, 110 VDC
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Engineering Data

Max. Switching Capacity Ambient Temperature vs.
DPDT, 4PDT Maximum Voltage
50 T T T 250
— DC inductive
— (UR=7ms) LU DPDT: 100, 180, 200 m
2 / L‘jt,res- tive é 200 #
< / AC resistive 1<)
€ 1 ~—t .‘g 150
o N ~7 g
S (N
3 S € ob-docdocbocfo AN
3 S N £ H 7
o 0.5, ----1.7. - \ g 100 V4
£ N 4 E DPDT: 360, 400 mW
£ H ] 4PDT: 320, 360, 400 mW
= AC inductive by = s
(% 0.2}~ (cosp=0.4)
D ;
0 20 50 100 200 50C —40 20 30 40 50 60 70 80 90 100
Switching voltage (V) Ambient temperature (°C)
Life Expectancy
DPDT 4PDT
@ 100 @ 100,
c -27: resistive = 1
50 : 50 ~474P i t
] 20 1A -234P 30 UDC, resistive; — 2 oM \A , 30 YDC fesiz ——1
o -274P 30 VDC inductive — o -434P 30 VDC resistive,
2 2 10 -434P 30 VDC inductive
o -234P 125 VAC o ~474P 30 VDC inductive —|
© 5 AN — resistive © 5
o 3 A W\ T T o 3
e I = AW
= N x X
Z o > !
O_R X 1 e 0.5
c X T X
03 1\ NI4T 0.3 A\
g WNSSGF 74 125VAC='; <] § NN
2 o1 resistive; Q 0.1 —
x ) -234P 30 VDC, x -434P 125 VAC
D 005 inductive = $0.05‘ resistive =
[} o + : ; N 3 I
= 003} “234p 125 VAC < 574P 135 VAC 5008 5ip 125 VAC "-474P 125 VAC
inductive inductive inductive inductive
0 02 04 06 08 10 12 14 16 1.8 20 0 02 04 06 08 10 12 14 16 18 20
Switching current (A) Switching current (A)
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Dimensions
Note: 1. All units are in millimeters unless otherwise indicated.
2. Orientation marks are indicated as follows: B [ |
G6A-234P-ST(40)-US
’ Terminal Arrangement/ Mounting Holes
G6A-274P-ST(40)-US Internal Connegtions (Bottom View)
©.9 (Bottom View) Tolerance: +0.1
TG 10'1lmax . o5 v |, 762 508 508
s _E? 8 : p— -
} OT (88422nax % ¢ ® =z | DI$_ - $‘ Vf a2
| |
W == w11 1| 762
031 ',‘_—— Iﬁ’_ - _L_;_f_j_ g_] " '$‘ 'Qi‘_ 74 (1.2)
St 3.16
06 *ﬁz_]

(1.2)
Eight, 1.0-dia. holes

G6A-434P-ST(40)-US,

Terminal Arrangement/
G6A-474P-ST-US

Internal Connections
(Bottom View)

Mounting Holes
(Bottom View)
Tolerance: +0.1

5.08 5.08 508

R
p s

762 508 I5.08

9—$— e—$' >

(1-2)

(1.2)

1| 762
4 & &
_ - Y_ X (1.2
Fourteen, 1.0-dia. holes —Tr2
G6AK-234P-ST(40)-US,
G6AK-274P-ST(40)-US Terminal Arrangement/ Mounting Holes
Internal Connections (Bottom View)
9.9)" .
0y 202 v - (Bottom View) Tolerance: +0.1
max.
4[L ) 254508 508 508
i 0.64 - T e——=7 (12) T
ol 84max. [T+ + > Lo ,fg—l ?)() ‘65‘ é_ {\l (1.2)
bl Ml | i 4 I
} . 1
03 ‘,I_—‘ ES%H BLE\D | D 1| 762
° - e e 9 il gl O

(1.2)
Ten, 1-dia. holes
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G6AK-434P-ST(40)-US,
G6AK-474P-ST(40)-US Terminal Arrangement/
(9.9 Internal Connections
@52 10.1 max. (Bottom View)
fe————— 354 max. — X LT —=""3
[ [ 2" 5 o8 40 6 ._5—!
i 0(;4 8.4 max. b S R |
12 I iy
= g (2o pee )|
3.16 Mounting Holes

(Bottom View)
Tolerance: 10.1

508 5.08 5.08 2.545.08 5.08l5.08

(1.2)

(1.2)

¢
$
&
¢

|
ISP e o
0 :

)ﬁ%

Sixteen, 1.0-dia. holes

(12)

G6AU-234P-ST-US
’ Terminal Arrangement/ Mounting Holes
G6AU-274P-ST-US Internal Connections (Bottom View)
@9y (Bottom View) Tolerance: +0.1
20)" 20.2 . 10.1 max.
max i : || 762 508 508
. _———— - - (1.2)
A Sinex [, & s ;—| |i$.' . $_ S (2
bl B t SR 4 ! D |
' 5 . 3, 2 ! 1| 762
0.6 03w | 3.16 (aplgge St g |$_ Il e (1.2
76

(1.2)
Eight, 1.0-dia. holes

G6AU-434P-US,
G6AU-474P-ST-US
.01 Terminal Arrangement/
(35.2)" (16,1) max Internal Connections
e 35.4 max. (Bottom View)
T _—— e - —_—— - -
O'T (88.;12f)1.mx F{;5 & 1+ ‘im 6 g-!
! o R
T il % |
L R B Y
3.16 —_—_——_——— =

(1.2)

Fourteen, 1.0-dia. holes

Mounting Holes
(Bottom View)

Tolerance: £0.1

5.08 508 762 508 508

9—@ <+$ ST

-$_-$_ ’ | 7.62

¥ _ 1.2)

5.08

3
4o

7
)ﬁ-

(1.2)

(1.2)

ALL DIMENSIONS SHOWN ARE IN MILLIMETERS.

To convert millimeters into inches, multiply by 0.03937. To convert grams into ounces, multiply by 0.03527.

Cat. No. K20-E1-7
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PCB Relay G5Y-1

High-frequency, Single-pole PCB Relay

B Threshold of malfunction by shock: 500 m/s2 (50G)
min. (mean value, 1,000 m/s2 or greater).

B Max. height is 9 mm.

B High frequency isolation: 60 dB min. at 900 Hz
(actual value 68 dB).

B Video applications: CATV, VTRs, TVs, BS tuners,
TV games.

® Communications applications: Car telephones,
marine mobile telephone systems, emergency
traffic for disaster protection, PCM switch transceiv-
ers, optical transmission devices.

B Measurement applications: Measuring instrument
for above apparatus.

Ordering Information

Classification Contact form Enclosure rating Model
General-purpose SPDT Plastic-sealed G5Y-1
High-sensitivity G5Y-1-H

Note: When ordering, add the rated coil voltage to the model number.
Example: G5Y-1 12 VDC

Rated coil voltage
Model Number Legend:

G5Y - - VvDC 1. Contact Form 3, Rated Coil Voitage
—E—] Q g 1: SPDT 5,12,24 VDC
1 2 3 2, Classification
None:General-purpose (300 mW)
H:  High-sensitivity (200 mW)

Specifications
m Coil Ratings
Item General-purpose High-sensitivity

Rated voltage 5VDC 12 VDC 24 VDC 5VDC 12 VDC 24 VDC
Rated current 60.2 mA 25 mA 125 mA 40 mA 16.7 mA 8.3 mA
Coil resistance 83 Q 480 Q 1,920 Q 125 Q 720 Q 2,880 Q
Coil inductance | Armature OFF 0.27 1.7 6.7 0.42 2.55 10.5
(H) (ref. value) Armature ON 0.32 1.9 7.6 0.50 2.95 12.5
Must operate voltage 75% max. of rated voltage
Must release voltage 10% min. of rated voltage
Max. voltage 130% of rated voltage at 70°C
Power consumption Approx. 300 mW | Approx. 200 mW

ote: 1. The rated current and coil resistance are measured at a coil temperature of 23°C with a tolerance of +10%.
2. Operating characteristics are measured at a coil temperature of 23°C.
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m Contact Ratings

Load Resistive load (cos¢ = 1)

Rated load 0.01 A at 24 VAC; 0.01 A at 24 VDC; 900 MHz, 1 W (VSWR: 1.2 max.)
Contact material Au-plated

Rated carry current 05A

Max. switching voltage 30 VAC, 30 VDC

Max. switching current 05A

Max. switching capacity 10 VA, 10W

Min. permissible load

0.01 mA at 10 mVDC

High-frequency Characteristics

Item 250 MHz 900 MHz
Isolation 80 dB min. 60 dB min.
Insertion loss 0.5 dB max. 0.5 dB max.
VSWR 1.5 max. 1.8 max.
Switching power 0w

Carry power

10 W (VSWR = 1.2)

m Characteristics

Note: Line impedance (Zo) of the measuring instrument is 50 Q.

Contact resistance

100 mQ max. (mean value: approx. 30 mQ)

Operate time

10 ms max. (mean value: approx. 5 ms)

Release time

5 ms max. (mean value: approx. 1 ms)

Max. operating frequency

Mechanical: 1,800 operations/hr
Electrical: 1,800 operations/hr (under rated load)

Insulation resistance

100 MQ min. (at 500 VDC)

Dielectric strength

1,000 VAC, 50/60 Hz for 1 min between coil and contacts
500 VAC, 50/60 Hz for 1 min between contacts of same polarity
500 VAC, 50/60 Hz for 1 min between contacts, coil, and ground

Vibration resistance

Destruction: 10 to 55 Hz, 1.5-mm double amplitude
Malfunction: 10 to 55 Hz, 1.5-mm double amplitude

Shock resistance Destruction: 1,000 m/s2 (approx. 100G)
Malfunction: 500 m/s2 (approx. 50G)
Life expectancy Mechanical: 1,000,000 operations min. (at 1,800 operations/hr)
Electrical: 300,000 operations min. (under rated load at 1,800 operations/hr)
Ambient temperature Operating: -30°C to 70°C (with no icing)
Storage: -30°C to 70°C (with no icing)
Ambient humidity 35% to 85%
Weight Approx. 6 g
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Engineering Data

HP8505A AF
network HP8502A j
analyzer R transmission £ Connecting socket
HPgs01A A fostset rho 50 Q termination
storage norg [ [
malizer OUT==| g(14)
eed

G5Y-1

When a signal is applied from the transfer contacts to the NO i .
contacts or from the transfer contacts to the NC contacts of the Note: Conversion formulas between return loss and VSWR.

sample, the following characteristics are measured at contacts (x: return loss)

unrelated to the measurement terminated at 50 Q. - %
1. Isolation characteristics VSWR = 1+ 10_ x
2. Insertion loss characteristics 1 =1072

3. Return loss

Isolation Characteristics Insertion Loss Characteristics V.SWR Characteristics
Frequency vs. Isolation Frequency vs. Insertion Loss Frequency vs. Return Loss and
VSWR
" 05 0N 35
\ N
100 \\ o Return loss 30
1] o
@ \ 2 z N
T 9 N @ o 2 25 V.
o .’ S
T 5 € o - 5 g 20 R
8 N @ L7 D
- N 2 T <
| - o ~ ! V.SWR 'S
\H A —
nI Y S enil
B e 00 T o%m——n‘rﬁe& B0 T T o0 120
Frequency (MHz) Frequency (MHz) Frequency (MHz)

Note: VSWR stands for voltage
standing wave ratio.

Ambient Temperature vs.
Maximum Voltage

Maximum voltage (%)

Note: The maximum voltage refers to the maximum value

in a varying range of operating power voltage, not a
continuous voltage.

Ambient temperature (°C)
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Dimensions

1. All units are in millimeters unless otherwise indicated.

Note:

2. Orientation marks are indicated as follows:

Terminal Arrangement/
Internal Connections
(Bottom View)

i :
rhah

(Top View)

Mounting orientation

e bl
me! Aigig
[

mark
1.
7‘ 20.5 max. - 1.5 max
] ]
] —h
| fas
15.24 L——

7.62

Mounting Holes
(Bottom View)
Tolerance: +0.1

Six 1.2-dia. holes
15.24

(2.38) —r— —_——
Lo

H |

7.62
SO4-DD
1.7)
2.78)
2.54 254 254
254 254 254

Three, 0.8-dia. holes

ALL DIMENSIONS SHOWN ARE IN MILLIMETERS.

To convert millimeters into inches, multiply by 0.03937. To convert grams into ounces, multiply by 0.03527.

Cat. No. K45-E1-1B

86



OMmRON

PCB Relay

G6GN

Two-pole Signal Relay with a Dielectric
Strength of 2.5 kV Ideal for Switching
Telephone Lines (MBB Contact)

B Compact (16 x 10 x 9.4 mm (L x W x H)) with a
dielectric strength of 2,500 V between coil and
contacts.

B [nsulation distance of 3 mm minimum between coil
and contacts. :

B Power consumption of 360 mW.
B Plastic-sealed construction.

Ordering Information

Contact form Coil rated voltage Model
Plastic-sealed
2d (MBB contact) 5VDC G6GN-2D
12 VDC
24 VDC

Note: When ordering, add the rated coil voltage to the model number.

Example: G6GN-2D 12 VDC
Rated coil voltage

Model Number Legend:
G6GN-[J] [JVDC

12 3
1. Number of Poles 3. Rated Coil Voitage
2: 2poles 5,12,24 VDC
2. Contact Form
D: d contact (MBB contact)
Specifications
m Coil Ratings
Rated voltage 5VDC 12 VDC 24 VDC
Rated current 72mA 30 mA 15 mA
Coil resistance 69.4 Q 400 Q 1,600 Q
Must operate voltage 75% max. of rated voltage
Must release voltage 10% min. of rated voltage
Max. voltage 110% of rated voltage
Power consumption Approx. 360 mW

Note: 1. The rated current and coil resistance are measured at a coil temperature of 23°C with a tolerance of +10%
2. Operating characteristics are measured at a coil temperature of 23°C.
3. The maximum voltage is the upper limit of the permissible voltage range applied to the relay coil.
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m Contact Ratings

Load

Resistive load

Rated load 0.5 Aat48 VDC
Contact material Au clad + Ag
Rated carry current 05A

Max. switching voltage 100 VDC

Max. switching current 05A

Max. switching capacity 24 W

Min. permissible load |10mAat5VDC

Note: P level: Agp = 0.1 x 10°%/operation

m Characteristics

Contact resistance 50 mQ max.
Operate time 5 ms max.
Release time 5 ms max.
MBB time 0.01 ms min.
Insulation resistance 1,000 MQ min.
Dielectric strength 2,500 VAC for 1 min between coil and contacts
500 VAC for 1 min between contacts of same polarity
1,000 VAC for 1 min between contacts of different polarity
Vibration resistance Destruction: 10 to 55 Hz, 1.5-mm double amplitude
Malfunction: 10 to 55 Hz, 1.5-mm double amplitude
Shock resistance Destruction: 1,000 m/s2 (approx. 100G))
Malfunction: 100 m/s2 (approx. 10G)
Life expectancy Mechanical: 1,000,000 operations min. (at 36,000 operations/h)
Electrical: 100,000 operations min. (at 1,800 operations/h, resistive load)
Ambient temperature Operating: -25°C to 70°C (with no icing or condensation)
Storage: -25°C to 70°C (with no icing or condensation)
Ambient humidity Operating: 35% t0 85%
Storage: 35% to 85%
Weight Approx. 3 g

Note: The data items shown above are initial values.
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Engineering Data
Overlap Time (MBB Contact) Malfunctioning Shock
G6GN-2D (Terminals 3, 5, and 6) G6GN-2D (Terminals 10, 8, and 7) G6GN-2D
40f T T — ] T T — 1 Y
Sample: GEGN-2D at 24 volc °Pe’a‘f Sample: GEGN-2D at 24 vo'c °Pe’“‘f 1000 NO contact
No. of samples: 32 Release No. of samples: 32 Release (energized)

No. of contacts

No. of contacts
8

10
x X NC contact
v I 1,000 (not energized)
t @z Y Unit: m/s2
08 12 16 20 o 04 0.8 12 16 20 A ®z
oo Time (ms) o010 Time (ms) Shock directions (with coil
) terminals on the front side)
Electrical Life Expectancy Electrical Life Expectancy Measurement: The G6GN-2D was
(Operate/Release Volitage) (Contact Resistance) shocked with an impact of
G6GN-2D G6GN-2D 100 m/s? (i.e., approximate-
ly 10G) in six directions
100 T r. LN I e T T 1,000 T |. T T T TTTT _:u L | a'ongtheX’Y,andZaxes
2 N afaampios 5 -\ 12 V0C N Sicamplosi a2 0 A o contect three times without energiz-
© Testcondions: Resistve load wih 05 A a 43 VDG 500" Testconditions: Resistve foad with 0.5 A ‘N Ve contact ing the G6GN-2D and three
g freqt Y. 1 P it
£ o I ~ | Swiching requency: 1,600 cperaonsh times by energizing the
c Operate voltage % 300 G6GN-2D. Then, the num-
o e = ber of contact malfunctions
2 @ 8 was checked.
88 § 0
8o 2
g g %[ Release voltage o
[g=} max. ° - Contact resistance
85 > £« A——
28 S min.
min.
- o |
0 30 50 100 300 500 0 30 5 100 300 500

Switching operations (x 103)
Release Time Distribution

Switching operations (x 103)

Bounce Time Distribution

Contact Reliability Test

G6GN-2D G6GN-2D G6GN-2D
)
50 T T T ” T 1 50 ] T T T heR= T T
Sample: GEGN-2D at 24 VDC l Operate Sample: GBGN-2D at 24 VDC 2 % Operate voltage
No. of samples: 32 Ry Release No. of samples: '32 , 88 ™ax.
D . perate -
4 40 VA bounce time 1 gg o 50 min.
Ny Release SRS .
N bounce time 628 R voltage
o 30 S o 30 eE~
N = Dcp 30 T
g Ny & 0ao®
P~ NN b= .
§ §§ § o~ Sample: G6GN-2D at 12 VDC e
20 §\§ 20 G 10} No. of samples: 4
"o- %% 3 g 00 Test conditions: Contact load with
: N : 100 uA at 100 mVDC
g sg 2 8 50 Switching uency: 7,200 operationsh —
10 R 10 = max—
2 e
P in.
\\§§\\ g 10 % gg]"" n .°°c’!'°?‘
0 05 1 15 2 25 3 0 05 1 15 2 25 3 g 100 300 500 1,000 3,000 5,000
-« 0 . .
Time (ms) Time (ms) § Switching operations (x 103)
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Dimensions

Note: 1. All units are in millimeters unless otherwise indicated.

[

2. Orientation marks are indicated as follows: |

G6GN-2D
10 max.
~—(9.8)"
9.4 max.
' ' 9.3)*
0.3

*Average value

PCB Dimensions
(Bottom View)

Tolerance: #0.1 mm
254

!
253 [ ?“?‘ﬁ—

—He .-ﬁ'_

TTTTTH

Terminal Arrangement/
Internal Connections
(Bottom View)

(MBB contact)

Eight, 1-dia. holes

Precautions

m Correct In Use

MBB Operation

The contacts of the G6GN may be separated only for a moment af-
ter the contacts touch each other due to bouncing of the contacts,
which should be taken into consideration when using G6GN.

ALL DIMENSIONS SHOWN ARE IN MILLIMETERS.
To convert millimeters into inches, multiply by 0.03937. To convert grams into ounces, multiply by 0.03527.

Cat. No. K99-E1-1
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PCB Relay

G5N

A Miniature Relays with 1-pole 3-A
Switching Capability and 10-kV Impulse
Withstand Voltage

W 43% reduced bottom area over previous OMRON
product. (G5B)

B Highly efficient magnetic circuit for high sensitivity
(200 mw).

B Small, yet provides 10-kV impulse withstand
voltage (coil to contact).

Ordering Information

Contact Enclosure rating Model
SPST-NO | Single-side stable Flux protection G5N-1A
Note: When ordering, add the rated coil voltage to the model number.
Example: G5N-1A 12 VDC
Rated coil voltage
Model Number Legend:
G5N-CJ 0 VDC
12 3
1. Number of Poles 3. Rated Coil Voltage
1:  1pole 5,12, 18,24 VDC
2. Contact Form
A:  SPST-NO
Specifications
m Coil Ratings
Rated voltage 5VDC 12 VDC 18 VDC 24 VDC
Rated current 40.0 mA 16.7 mA 11.1 mA 8.3mA
Coil resistance 125 Q 720 Q 1,620 Q 2,880 Q
Must operate voltage 75% max. of rated voltage
Must release voltage 10% min. of rated voltage
Max. voltage 110% of rated voltage
Power consumption Approx. 200 mW
m Contact Ratings
Load Resistive load (cos¢ = 1)
Rated load 3 Aat125VDC, 3 Aat 30 VDC
Max. switching voltage 250 VAC, 30 VDC
Max. switching current 3A
Max. switching capacity 375 VA, 90 W
Min. permissible load 10 mA at5 VDC

Note: P level: Agg = 0.1 x 10~Soperations
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G5N

m Characteristics

Contact resistance 100 mQ max.
Operate time 10 ms max.
Release time ' 10 ms max.
Insulation resistance 1,000 MQ min. (at 500 VDC)
Dielectric strength 4,000 VAC, 50/60 Hz for 1 min between coil and contacts
750 VAC, 50/60 Hz for 1 min between contacts of same polarity
Impulse withstand voltage 10 kV (1.2 x 50 ps)
Vibration resistance Destruction: 10 to 55 Hz, 1.5-mm double amplitude
Malfunction: 10 to 55 Hz, 1.5-mm double amplitude
Shock resistance Destruction: 1,000 m/s? (approx. 100G)
Malfunction: 100 m/s2 (approx. 10G)
Life expectancy Mechanical: 5,000,000 operations min.
Electrical: 200,000 operations min.
Ambient temperature Operating: —40°C to 70°C
Storage:  —40°C to 70°C
Ambient humidity Operating: 35% to 85%
Note: The data shown above are initial value.
m Approved Standards
UL508 (File No. 41515)
Coil ratings Contact ratings
51024 VDC A, 30 VDC (resistive)

.5 A, 220 VAC (resistive)

3
3 A, 125 VAC (resistive)
1
1 A, 250 VAC (resistive)

CSA C22.2 (No. 0, No. 1, No. 14) (File No. LR31928)

Coil ratings Contact ratings

5t024 VDC 3 A, 30 VDC (resistive)

3 A, 125 VAC (resistive)
1.5 A, 220 VAC (resistive)
1 A, 250 VAC (resistive)

m Actual Load Life (Reference Values)
1. 100-VAC motor and lamp load (2.5-A surge and 0.5-A normal): 210,000 operations min.(at 23°C)
2. 240-VAC motor and lamp load (0.8-A surge and 0.33-A normal): 210,000 operations min.(at 23°C)
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G5N

Engineering Data

Ambient Temperature vs. Maximum Voltage

220

Testitem: GSN-1A, 24 VDC
Incon- g Numbers: 5
200 firmed 4- === No current
—_ area % === 3-A current
&2
=~ 180
[} ]
L
£ e ' i 2
g :
1
2 w :
a |
o ]
S '
[e] |
(&) i
100 ;
1
]
80 !
0 2023 40 60 70 80 100
Ambient temperature (°C)
Note: The maximum voltage refers to the maximum value in a va-

rying range of operating power voltage, not a continuous

voltage.

Dimensions

Note: All units are in millimeters unless otherwise indicated.

7.2 max.
— (2'4?6?54')"“”c — ¥ PCB Mounting Holes
(Bottom View)
Tolerance: £0.1 mm
15. 3 max.
(sor (1.05)
N j 115 7 Four, 1.1 dia.
34 [URIS D i . eldelmar 3(
47 ‘
—=ifl=-0.52 -—‘~027 08 Vo .
. y o
fe—11 5—=t=—7 o ]
47
*Average value

(No coil polarity)

ALL DIMENSIONS SHOWN ARE IN MILLIMETERS.
To convert millimeters into inches, multiply by 0.03937. To convert grams into ounces, multiply by 0.03527.

Cat. No. K95-E1-1A

Terminal Arrangement/
Internal Connections
(Bottom View)
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PCB Relay G5B

Single-pole 3-A Miniature Relay
B Impulse withstand voltage of 10 kV (between coil
and contact).

B Models available with 200-mW current consump-
tion (High-sensitivity Type).

B High-capacity (8 A) type available.
m UL/CSA/TUV approved.

L\ LA

Ordering Information

Classification Contact form Coil Model
General purpose SPST-NO Single-stable type G5B-1
High-sensitivity G5B-1-H
High-capacity G5B-1-E

Note: 1. 6 VDC can be also produced.

2. When ordering, add the rated coil voltage to the model number.
Example: G5B-1 12 VDC
Rated coil voltage

Model Number Legend:

GSB-_L:! - |_:|_ _I:_] vDC

1 2 3
1. Contact Form 3. Rated Coil Voltage
1:  SPST-NO 5,12,24 VDC

2. Classification
H:  High-sensitivity
E:  High-capacity
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G5B OMmRON G5B
Specifications
m Coil Ratings
Item Standard type, high-capacity type High-sensitivity type

Rated voltage 5VDC 12 VDC 24 VDC 5VDC 12VDC 24VDC

Rated current 720 mA 30.0mA 15.0mA 40.0 mA 16.7 mA 8.3mA

Coil resistance 69.4 Q 400 Q 1,600 Q 125 Q 720 Q 2,880 Q

Must operate voitage Standard type: 70% max. of rated voltage | 75% max. of rated voltage

High-capacity type: 75% max. of rated voltage

Must release voltage

5% min. of rated voltage

Max. voltage

140% (at 23°C)/110% (at 70°C) of rated voltage

160% (at23°C)/130% (at 70°C) of rated voltage

Power consumption

Approx. 360 mW

Approx. 200 mW

m Contact Ratings

Item Standard type, high-sensitivity type High-capacity type
Load Resistive load (cos¢ = 1)
Rated load 3 Aat 125 VAC, 3 Aat30 VDC 8 Aat 125 VAC, 8 Aat 30 VDC
Contact material Ag AgCdO
Rated carry current 3A 8A
Max. switching voltage 250 VAC, 30 VDC
Max. switching current 3A 8A
Max. switching capacity 750 VA, 90 W 2,000 VA, 240 W
Min. permissible load 5VDC, 10 mA 5 VDC, 100 mA

Note: P level: Ago = 0.1 x 10~5/operation (with an operating frequency of 120 operations/min)

m Characteristics

Contact resistance 50 mQ max.
Operate time 10 ms max.
Release time 10 ms max.

Insulation resistance

1,000 MQ max. (at 500 VDC)

Dielectric strength

2,000 VAC, 50/60 Hz for 1 min between coil and contacts;
750 VAc, 50/60 Hz for 1 min between contacts of same polarity

Vibration resistance

Destruction: 10 to 55 Hz, 1.5-mm double amplitude
Malfunction: 10 to 55 Hz, 1.5-mm double amplitude

Shock resistance Destruction: 1,000 m/s2 (approx.100G)
Malfunction: 100 m/s2 (approx.10G)
Life expectancy Mechanical: 5,000,000 operations min. (at 18,000 operations/hr)
Electrical: 200,000 operations min. (at 1,800 operations/hr) for standard type,
high-sensitivity type
100,000 operations min. (at 1,200 operations/hr) for high-capacity type
Ambient temperature Operating: -40°C to 70°C (with no icing)
Storage: —40°C to 70°C (with no icing)
Ambient humidity Operating: 35% to 85%
Sealing Flux protection
Weight Approx.7 g

Note: The data shown above are initial values.
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G5B OMRON G5B
m Approved Standards
UL508 (File No. E41643)/CSA C22.2 No.0, No.14 (File No. LR31928)
Model Coil ratings Contact ratings
G5B-1, G5B-1-H 3t0o24 VDC 3 A, 250 VAC (general use)
3 A, 30 VDC (resistive)
1/8 hp, 125 VAC/1/8 hp, 250 VAC
TV-2 125 VAC
TOV VDE0435 IEC255 (File No. R9251225)
Model Coil ratings Contactratings Condition
G5B-1, G5B-1-H | 3t024 VDC—= 3 A, 250 VAC"\ (cos¢ = 1) Duty level: class Il
3 A, 30 VDC= (0 ms) Operative range: 2
Pick-up class: class a
Pollution degree: 2
G5B-1-E 8 A, 125 VAC (cosp = 1) | Overvoltage category: I
8 A, 30 VDC= (0 ms) Material group: llla
Ambient temperature: -40°C to 70°C
*Reinforced insulation.
Engineering Data
Max. Switching Capacity Life Expectancy Ambient Temperature vs.
Maximum Voltage
10 PR 'z 100 125-VAC.30.VDC 200
GSB-1-E | GSB-1-E S resistive load
5 DC resis- AC resis- T 500} 180
< tive -} tive load 5 —_
= LU L - EEN 3 3
3 Ga i | ce S DS SN g Tt
5 tive ive load =4 7 N GS5B-1-E & | N~ G5B-1H
] x G5B-1 (H) 5 w0 - ]
2 g E 130»---—:——->~<-—--§
5 g 3 ]20 1 —
= S ] —
H 8 w0 £ 1| G5B-1(-E) I~
(7} o S 00 !
3 w = }
2 ]
& 3 % i
an ]
e 10 |
0 0 30 100 250 1,00 0 2 1 8 10 8
Switching voltage (V) Switching current (A) Ambient temperature (°C)
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G5B OmRrRoN G5B

Dimensions

Note: 1. All units are in millimeters unless otherwise indicated.

2. Orientation marks are indicated as follows: ]
22.4 max.——| [=11.9 max.=
(21.8)" (11.4)*
’ *Average value.
14.4 max.
(4.0 l 03 =

Terminal Arrangement/nternal Mounting Holes
Connections (Bottom View) (Bottom View)

Four, 1.1-dia!

é_%f @ o o
Les

Ry tf %

ALL DIMENSIONS SHOWN ARE IN MILLIMETERS.
To convert millimeters into inches, multiply by 0.03937. To convert grams into ounces, multiply by 0.03527.

Cat. No. K49-E1-1C
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Mini Power Relay

G4U

Widely Employed in Air Conditioners,
Fan Heaters, and other Devices, Now
Appears with a New Product Lineup, In-

cluding 5-A Models

B Incorporates relay terminals separated from coil
terminals, thus making it possible to design PCB

patterns with ease.

W Dielectric strength of 2,000 V between the coil and
contacts and an impulse withstand voltage of

5,000 V for greater safety.

B Greater range of applicability with the addition of
high-capacity relays (5 A) to standard relays (2 A).

B |[EC/VDE/UL/CSA approved.

N@

Ordering Information

Contact form General-purpose High-capacity
Single contact | SPDT G4U-1 G4U-1-E
Note: When ordering, add the rated coil voltage to the model number.
Example: G4U-1 12 VDC
Rated coil voltage
Model Number Legend:
Gau-[] -[] [ vbc
1 2 3
1. Contact Form 3. Rated Coil Voltage
1:  SPDT 5,6,9, 12,24 VDC
2. Classification
None:General-purpose (2 A)
E:  High-capacity (5 A)
Classification
Contact type: Single rivet contact
Enclosure ratings: Flux protection
Terminal: PCB terminal
Specifications
m Coil Ratings
Rated voltage 6 VDC 12 VDC 24 VDC
Rated current 60 mA 30 mA 15 mA
Coil resistance 100 Q 400 Q 1,600 Q
Must operate voltage 70% max. of rated voltage
Must release voltage 10% min. of rated voltage
Max. voltage 180% of rated voltage at 23°C, 130% at 70°C
Power consumption Approx. 360 mW

Note: 1. The rated current and coil resistance are measured at a coil temperature of 23°C with a tolerance of +10%.
2. Operating characteristics are measured at a coil temperature of 23°C.
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m Contact Ratings

Item General-purpose High-capacity
Load Resistive load (cos¢ = 1) Resistive load (cos¢ = 1)
Rated load 2Aat110 VAC 5 Aat 110 VAC
1 Aat220 VAC 2.5 Aat 220 VAC
2Aat28 VDC 5Aat28 VDC
Rated carry current 2A 5A
Max. switching voltage 250 VAC, 60'VDC 250 VAC, 60 VDC
Max. switching current 2A 5A
Max. switching capacity 250 VA, 60 W 600 VA, 140 W
Min. permissible load 100 mA at 5 VDC 100 mA at5 VDC

Note: P level: Agg = 0.1 x 10-6/operatio

m Characteristics

n (with an operating frequency of 120 operations/min)

Contact resistance 100 mQ max.
Operate time 10 ms max. (mean value: approx. 4.9 ms)
Release time 5 ms max. (mean value: approx. 1.7 ms)

Max. operating frequency

Mechanical: 18,000 operations/hr
Electrical: 1,800 operations/hr (under rated load)

Insulation resistance

100 MQ min. (at 500 VDC)

Dielectric strength

2,000 VAC, 50/60 Hz for 1 min between coil and contacts
750 VAC, 50/60 Hz for 1 min between contacts of same polarity

Impulse withstand voltage

5,000 V 1.2 x 50 ps (between coil and contacts)

Vibration resistance

Destruction: 10 to 55 Hz, 1.5-mm double amplitude
Malfunction: 10 to 55 Hz, 1.5-mm double amplitude

Shock resistance Destruction: 1,000 m/s2 (approx. 100G)
Malfunction: 100 m/s? (approx. 10G)
Life expectancy Mechanical: 10,000,000 operations min. (at 18,000 operations/hr)
Electrical: 100,000 operations min. (at 1,800 operations/hr)
Ambient temperature Operating: -25°C to 70°C (with no icing)
Ambient humidity Operating: 35% to 85%
Weight Approx. 8.6 g

m Approved Standards

UL508/114/478/560/923/1950 (File No.41515)
CSA C22.2 NO.0, 14 (File No. LR34815)

Model

Coil ratings Contact ratings

G4U-1

3t024 VDC 2 A, 120 VAC (general use)
2 A, 30 VDC (resistive)
0.5 A, 250 VAC (general use)

0.8 A, 277 VAC (general use)

G4U-1-E

5 A, 120 VAC (general use)

5 A, 30 VDC (resistive)

1.2 A, 250 VAC (general use)
2 A, 277 VAC (general use)

TUV VDE0435, IEC255, IEC950,

EN60950, IEC378, IEC335-1, EN60335-1 (File No. R9151216)

Model Co

il ratings Contact ratings Condition

G4U-1

G4U-1-E

5,6,9,12, 18,24 VDC

0.5 A, 250 VAC (cos¢ = 0.4)
1 A, 250 VAC (coso = 1)
2 A, 30 VDC (0 ms)

Electrical life: See “Life expectancy’
Mechanical life: See “Life expectancy’
Duty level: llI

Operative range: 1

Pick-up: class a

Pollution degree: 3

Overvoltage category: Il

Material group: llla

Ambient temperature: -25°C to 70°C

1.2 A, 250 VAC (cost = 0.4)
2.5 A, 250 VAC (cosd = 1)
5 A, 30 VDC (0 ms)
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G4U OmRON G4U
Engineering Data
Max. Switching Capacity
G4U-1 G4U-1-E
T
C ive load 08
/
3 ACT load 5 x ¢
< \( \< < 3 A
€ €
[ [
5 1 E D /Ioad
> 07 >
£ o £ o7
£ £ os
H 03 =
@» 03 D g3
1Ll LLL
o 10 30 50 100 300 500 1.000 0 10 30 50 100 300 500 1,000
Switching voltage (V) Switching voltage (V)
Ambient Temperature vs. Maximum Voltage
G4U-1 G4U-1-E
200] W
180 180
_ N _
2 19
& N 2 ~L
S 160 ™ &, 160 N
g N g N
o [e]
; 140 E 140 ™
3 e JENINRY DRI DU (RSN AV, =1 \
£ E
X 12 % 120 .
s = Note: The maximum voltage
refers to the maximum
100 100 value in a varying range
of operating power volt-
0 . — oLy 1| age, not a continuous
-7 20 30 40 50 60 7 B0 90 100 —%"20 30 40 50 60 70 80 90 100 voltage.
Ambient temperature (°C) Ambient temperature (°C)
Dimensions
Note: 1. All units are in millimeters unless otherwise indicated.
2. Orientation marks are indicated as follows: Eii] | _ _ .
(22,0 (120" Terminal Arrangement/ Mounting Holes
— 225max, —~| [H22Max Internal Connections (Bottom View)
(Bottom View) Tolerance 10.1
25 Five, 1.3 holes
(18.3y" —— - { :

19 rlnax [_2%

*Average value

— L
35 - ! “"M‘ ———- ;
0.15 1 1 0.4 n

1.25
1-—{?‘ 2T5 I . I }

|-
LS
N

o=
o

4.15 3.35

ALL DIMENSIONS SHOWN ARE IN MILLIMETERS.

To convert millimeters into inches, multiply by 0.03937. To convert grams into ounces, multiply by 0.03527.

Cat. No. K50-E1-1C
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OMRON
PCB Relay | G6D

Slim, Miniature Relay (17.5 x 6.5 x 12.5
(L x W x H)), Capable of Relaying
Programmable Controller and
Temperature Controller Outputs

B Reduced bottom area (45% smaller than the G6B'’s
bottom area) ideal for high-density mounting.
B Switches 5 A at 250 VAC/30 VDC.

B Allows 300,000 operations with a 2-A load at
250 VAC or 30 VDC.

B Actual load switching capability equals the G6B’s
capability.

B Washable construction.

Ordering Information

Contact form Model

SPST-NO G6D-1A

Note: When ordering, add the rated coil voltage to the model number.
Example: G6D-1A 12 VDC

Rated coil voltage
Classification

Contact form: SPST-NO
Enclosure:  Plastic sealed
Terminal: PCB terminal

Model Number Legend:

GGD-Q Q Q vDC

1 2 3
1. Number of Poles 3. Rated Coil Voltage
1: 1 pole 5,12,24 VDC
2. Contact Form
A:  SPST-NO

m Accessories (Order Separately)

[ Connecting Socket | P6D-04P |

Specifications

m Coil Ratings
Rated voltage 5VDC 12VDC 24 vDC
Rated current 40 mA 16.7 mA 8.3mA
Coil resistance 125 Q 720 Q 2,880 Q
Must operate voltage 70% max. of rated voltage ]
Must release voltage 10% min. of rated voltage
Max. voltage 130% of rated voltage
Power consumption Approx. 200 mW

Note: The must operate voltage is 75% or less of the rated voltage if the relay is mounted upside down.
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G6D OMmRON G6D
m Contact Ratings
Load Resistive load (cos¢ = 1)
Rated load 5 Aat250 VAC, 5 Aat 30 VDC
Rated carry current 5A
Max. switching voltage 250 VAC, 30 VDC
Max. switching current 5A
Max. switching capacity 1,250 VA, 150 W
Min. permissible load 10 mA at5 VDC
Note: P level: Agg = 0.1 x 106/operation
m Characteristics
Contact resistance 100 mQ max.
Operating time 10 ms max.
Release time 5 ms max.
Insulation resistance 1,000 MQ min. (at 500 VDC)
Dielectric strength 3,000 VAC, 50/60 Hz for 1 min between coil and contacts
750 VAC, 50/60 Hz for 1 min between contacts of same polarity
Impulse withstand voltage 6,000 V 1.2 x 50 pus (between coil and contacts)
Vibration resistance Destruction: 10 to 55 Hz, 1.5-mm double amplitude
Malfunction: 10 to 55 Hz, 1.5-mm double amplitude
Shock resistance Destruction: 1,000 m/s2 (approx. 100G)
Malfunction: 100 m/s? (approx. 10G)
Life expectancy Mechanical: 20,000,000 operations min. (at 18,000 operations/hr)
Electrical: 100,000 operations min. (5 A at 250 VAC/30 VDC, resistive load)
300,000 operations min. (2 A at 250 VAC/30 VDC, resistive load)
Ambient temperature Operating: —25°C to 70°C (with no icing)
Storage: -25°C to 70°C (with no icing)
Ambient humidity Operating: 35% to 85%
Storage:  35% to 85%
Weight Approx. 3 g
m Approved Standards
UL508 (File No. E41515)/CSA C22.2 No.14 (File No. LR31928)
Model Coil ratings Contact ratings
G6D-1A 51024 VDC 5 A, 250 VAC
5 A, 30 VDC
Engineering Data
Max. Switching Capacity Life Expectancy Ambient Temperature vs.
Maximum Voltage
50 - 5000 20
3 S 3000
'.E § 180
<0 AC resistive load g 1000 3 © 160 ’
2 re\s‘ :ve : O s oK 250-VACR0-VDE ad | & i\\\
S s b X 2 w0 N S w ~
o % ACn- - £
2 LI A e g 10 E "
= — DC = shwua il S = = : £
N E= e 8 g [ 250-VAC/30 VDC inductivéToad T 100
g 05 ‘ 8 " (cosp = 1/L/R=7 ms) p=
N o3 s %
@ 80
0.1 L1 = 60
) 3 0 30 1)0250500-.)00 0 1 4 5 7 9 1 0 23 30 40 50 60 70 8 9
Switching voltage (V) Switching current (A) Ambient temperature (°C)
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m Reference Data
Electrical Life Expectancy

° 5 A at 250 VAC, cos¢ = 1 ° 5 A at 30 VDC, Resistive Load ° 2 A at 30 VDC, Resistive Load
§ 80 § 80 § 80/ | l
@’? 60l Operating voltage ) = 60 Wiax E’ = ® Operating voltage L Max —
A S 2 1 Max. =R LLIIIIIIIII 10000020822 PIIIE IPIIII IS5 555, ax. =R :
o RO, i, | D= o Releasn voltage Mn | B— Min.
=9 Release voltage ) =0 =9
o g .\\\\\\\\\\\\\\“\“\“\“\M‘va « Max |/ 22 :::EED:::DRDR TGRS  Mex | o= A ;  ; T ..
8_ £ 20 R rEsE Min 8 % 20 g- ._6 20 SRR
Q> o > w Q> w
@ [0] (0]
5 g " g ®
2 ® o e 2 e
[7] [7:] (7]
] %0 v e » e £
g Contact resistance ax. g g ©
=~ 2 —_ 2 — ; —
g a [ £a ' £a Contact resistance n:‘x
cE 5 10 15 » GE 0 5 10 15 » GE 0 £ 40 60 8
Number of operations (x 104) Number of operations (x 10%) Number of operations (x 104)
Electrical Life Expectancy Actual Load Test Data
2 A at 250 VAC, cosp =1 With OMRON'’s H3BA Timer With OMRON’s MA415A Contacter
° (5 mA at 200 VAC) (40 mA at 200 VAC)
g 80 ] | 80 80
-g — Operating voltage —_ —_
4q 60 I~ Max. 1 3o qQ
S5 g . Wi, < [
% =8 ® Max % 80— Operating voltage % 6 > Operating voltag
= 2 = Max. F % 2 Max.
22 M. )3 w' S | 777777
o> R voltage > >
154 00 @ )
[2] (7]
40
§ 80 E ® g Release voltagé
[ [ N N
;S 60 > Release voltage > N\ \\\§ N\
(7] = [
o 40 w oF ‘\\\§§\§““\“\\\§§‘ max. ® 2 = - “‘“‘w’%\\\\\\\\\\w&‘
© : Contact resistance @ " @
S~ o » Max. ] 2 =y
|<{e] - (@] o
Qe Min.
o= 2 0 ) 8 0 100 20 0 0 50 100 150 20
Number of operations (x 104) Number of operations (x 10%) Number of operations (x 104)

Dimensions

Note: 1. All units are in millimeters unless otherwise indicated.

2. Orientation marks are indicated as follows: &

[S

G6D-1A Terminal Arrangement/ Mounting Holes
65 Internal Connections (Bottom View)
05 1(71.;, g)@x.—»i @- (Bottom View) Tolerance: +0.1
- (1.13) Fo'ur, 1.1-dia. 254
holes
‘(2,2 g _ (0.71)
l e 1 5 7 ’ I\
) 35 E{ }] t*): | 508 i Tt
0.5 ‘J 1 0.8 | "1?" 0.} 13 I !\ 4 T ! 254
54 7.62+——t } -
*Average value 5.08 5.08 1524
19.7 max. Mounting Holes

P6D-04P Socket P Ges 1 (Bottom View)

' ﬁi. [ Tolerance: 0.1
e r—— Sl E I (2.18) :g;ré 1.1-dia. 2.54

] ! 1 (0.86)
7 = = 108 T M
6:t061 ) ) H 5.08 b $ al
36 | d & || 254
0.65 ~J 3

*Average value 2.54 762 T 508 _4___ 15.24 —
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Precautions

More than two relays can be closely mounted right side up as shown
in the following illustration.

6.5mm

Current flow:
5 Amax.

More than two relays can be closely mounted upside down as
shown in the following illustration.

7.62 mm in the
upside-down
direction

000 oz

| 2 A max.

— }——— 1.12mm

Note: The space between each relay required for heat radiation
may vary with operating conditions. Contact your OMRON
representative for details.

Socket Mounting Height

18.5 mm max.

When mounting the relay, insert it into the socket as vertically as
possible so that the relay terminals contact securely with the contact
pins on the socket.

The P6D is flux-resistive. Do not wash the P6D with water.

Dismount the relay from the socket before soldering the sockettoa
PCB.

ALL DIMENSIONS SHOWN ARE IN MILLIMETERS.
To convert millimeters into inches, multiply by 0.03937. To convert grams into ounces, multiply by 0.03527.

Cat. No. K84-E1-1B
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PCB Relay

Subminiature Relay that Switches up to
5A

B Subminiature: 20 (L) x 10 (W) x 10 (H) mm.
B | ow power consumption: 200 mW.

B Unique moving loop armature reduces relay size,
magnetic interference, and contact bounce time.

B Single- and double-winding latching types also
available.

Ordering Information

Contact form Terminal type Single-side stable Single winding Double-winding
latching latching
SPST-NO Straight PCB G6B-1114P-US G6BU-1114P-US G6BK-1114P-US
Self-clinching PCB G6B-1114C-US G6BU-1114C-US G6BK-1114C-US
SPST-NO + SPST-NC Straight PCB G6B-2114P-US
Self-clinching PCB G6B-2114C-US --
DPST-NO Straight PCB G6B-2214P-US
Self-clinching PCB G6B-2214C-US
DPST-NC Straight PCB G6B-2014P-US
Self-clinching PCB G6B-2014C-US ---

Note: When ordering, add the rated coil voltage to the model number.
Example: G6B-1114P-US 12 VDC

Rated coil voltage
Model Number Legend:

GgeB-[ ]-[]JJJ-J [J vbc
7

1 2 345 6

1. Relay Function 3. Contact Type

None:Single-side stable 1:  Single button

U:  Single-winding latching 7:  High-capacity

K:  Double-winding latching 4. Enclosure Rating
2. Contact Form 4.  Plastic-sealed

21:  SPST-NO + SPST-NC

22: DPST-NO

20: DPST-NC

11:  SPST-NO

5. Terminals
P:  Straight PCB
C:  Self-clinching PCB
6. Approved Standards
US: UL/CSA certified
7. Rated Coil Voltage
5,6,12,24 VDC
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m Accessories (Order Separately)

Back Connecting Sockets

Applicable relay Back connecting socket*
G6B(U)-1114P-US P6B-04P
G6BK-1114P-US P6B-06P
G6B-2[][14P-US-P6B P6B-26P
G6B-1174P-US P6B-04P
*Not applicable to the self-clinching type.
Removal Tool P6B-Y1
Hold-down Clips P6B-C2
Specifications
m Coil Ratings
Single-side Stable Type
Item SPST-NO SPST-NO + SPST-NC, DPST-NO, DPST-NC
Rated voltage (VDC) 3 5 6 12 24 3 5 6 12 24
Rated current (mA) 67 40 33.3 16.7 8.3 100 60 50 25 125
Coil resistance (Q) 45 125 180 720 2,880 |30 83.3 120 480 1,920
Coil inductance | Armature OFF | 0.20 0.28 0.31 1.2 4.9 --- --- --- - ---
(H) (ref. value) | Armature ON |0.18 0.26 0.28 1.1 41 --- --- - ---
Must operate voltage 70% max. of rated voltage 80% max. of rated voltage
Must release voltage 10% min. of rated voltage
Max. voltage 130% of rated voltage 110% of rated voltage
Power consumption Approx. 200 mW Approx. 300 mW
Single-winding Latching Type
Rated voltage 3VDC 5VDC 6 VDC 12VDC 24 VDC
Rated current 67 mA 40 mA 33.3mA 16.7 mA 8.3mA
Coil resistance 45Q 125 Q 180 Q 720 Q 2,880 Q
Coil inductance | Armature OFF 0.20 0.28 0.31 1.2 4.9
(H) (ref. value) Armature ON 0.18 0.26 0.28 1.1 41
Must operate voltage 70% max. of rated voltage
Must release voltage 70% min. of rated voltage
Max, voltage 130% of rated voltage
Power consumption Approx. 200 mW
Double-winding Latching Type
Rated voltage 3VDC 5VDC 6 VDC 12VDC 24 VDC
Setcoil | Rated current 93.2 mA 56 mA 46.8 mA 23.3mA 11.7 mA
Coil resistance 322Q 89.2Q 128.5 Q 515Q 2,060 Q
Coil inductance | Armature OFF | 0.11 0.15 0.18 0.52 1.2
(H) (ref. value) Armature ON | 0.11 0.15 0.18 0.52 1.2
Reset Rated current 93.2 mA 56 mA 46.8 mA 23.3mA 11.7 mA
coil Coil resistance 322Q 89.2Q 128.5Q 515Q 2,060 Q
Coil inductance | Armature OFF | 0.11 0.15 0.18 0.52 1.2
(H) (ref. value) Armature ON | 0.11 0.15 0.18 0.52 1.2
Must set voltage 70% max. of rated voltage
Must reset voltage 70% min. of rated voltage
Maximum voltage 130% of rated voltage
Power consumption Setcoil:  Approx. 280 mW
Reset coil: Approx. 280 mW
Note: 1. The rated current and coil resistance are measured at a coil temperature of 23°C with a tolerance of +10%.

2. Operating characteristics are measured at a coil temperature of 23°C.
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m Contact Ratings

Item SPST-NO SPST-NO + SPST-NC, DPST-NO, DPST-NC

Load Resistive load Inductive load Resistive load Inductive load
(cosp = 1) (cos¢=04;L/R=7ms) |(cosp=1) (cos$ =0.4; L/R =7 ms)
Rated load 5 A at 250 VAC; 2 Aat250 VAC; 5 A at 250 VAC; 1.5 A at 250 VAC;
5A at 30 VDC 2 Aat30VDC 5A at 30 VDC 1.5 Aat30 VDC

Contact material AgCdO
Rated carry current 5A
Max. switching voltage 380 VAC, 125 VDC
Max. switching current 5A
Max. switching capacity | 1,250 VA, 150 W | 500 VA, 60 W [1,250vA, 150w [375VvA,80W
Min. permissible load0 10mA at5 VDC

Item SPST-NO (High-capacity)
Load Resistive load (cos¢ = 1) Inductive load (cos$ = 0.4; L/R =7 ms)
Rated load 8 A at 250 VAC; 5A at 30 VDC 2 Aat250 VAC; 2 Aat 30 VDC
Contact material AgCdO
Rated carry current 8A
Max. switching voltage 380 VAC, 125 VDC
Max. switching current 8A
Max. switching capacity 2,000 VA, 150 W
Min. permissible load0 10mA at5 VDC

Note: P level: Agg = 0.1 x 10~6/operation
m Characteristics
Contact resistance 30 mQ max.
Operate (set) time 10 ms max. (mean value: 1-pole approx. 3 ms, 2-pole approx. 4 ms)
Release (reset) time Single-side stable types: 10 ms max. (mean value: 1-pole approx. 1 ms, 2-pole approx. 2 ms)

Latching types: 10 ms max. (mean value: approx. 3 ms)

Min. set/reset signal width

Latching type: 15 ms min. (at 23°C)

Max. operating frequency

Mechanical: 18,000 operations/hr
Electrical: 1,800 operations/hr (under rated load)

Insulation resistance

1,000 MQ min. (at 500 VDC)

Dielectric strength

3,000 VAC (Latching types: 2,000 VAC), 50/60 Hz for 1 min between coil and contacts
1,000 VAC, 50/60 Hz for 1 min between contacts of same polarity

250 VAC, 50/60 Hz for 1 min between set and reset coils

2,000 VAC, 50/60 Hz for 1 min between contacts of different polarity

Vibration resistance

Destruction: 10 to 55 Hz, 1.5-mm double amplitude
Malfunction: 10 to 55 Hz, 1.5-mm double amplitude

Shock resistance

Destruction: 1,000 m/s2 (approx. 100G)
Malfunction: Single-side stable: 100 m/s2 (approx. 10G); Latching: 300 m/s2 (approx. 30G)

Life expectancy

Mechanical: 50,000,000 operations min. (at 18,000 operations/hr)
Electrical: 100,000 operation min. (at 1,800 operations/hr)

Ambient temperature

Operating: -25°C to 70°C (with no icing)
Storage: -25°C to 70°C (with no icing)

Ambient humidity

Operating: 45% to 85%
Storage: 45% to 85%

Weight

Double-winding latching:
High-capacity:

Double pole:

Other:

Approx. 3.7 g
Approx. 4.6 g

Approx.4.5g
Approx. 3.5 g

Note: The data shown above are initial value
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m Approved Standards

UL508 (File No. E41643)/CSA C22.2 No.14 (File No. LR31928)

Model

Contact form

Coil rating

Contact rating

G6B-1114P-US
G6B-1114C-US
G6BU-1114P-US
G6BU-1114C-US
G6BK-1114P-US
G6BK-1114C-US
G6B-1114P-US
G6B-1114C-US
G6BU-1114P-US
G6BU-1114C-US
G6BK-1114P-US
G6BK-1114C-US

G6B-1174P-US
G6B-1174C-US

SPST-NO

G6B-2114P-US
G6B-2114C-US
G6B-2214P-US
G6B-2214C-US
G6B-2014P-US
G6B-2014C-US

SPST-NO + SPST-NC
DPST-NO
DPST-NC

31024 VDC

5 A, 250 VAC (general use)
5 A, 30 VDC (resistive load)

8 A, 250 VAC (general use)
8 A, 30 VDC (resistive load)

5 A, 250 VAC (general use)
5 A, 30 VDC (resistive load)
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Engineering Data

G6B-1114P-US
Max. Switching Capacity

G6B-2114P-US, G6B-2214P-US,

G6B-2014P-US
Max. Switching Capacity
100
50
__ %
<
- AC inductive load
€ 10 cos¢ = 0.4) i AC
2 load
5
8 \ \
3
o \
5" )
z — istive load N
? LT
0.3 inductive load
— (LR =7ms) \
oal L Lo 1 L]
35 10 30 0 300 500
Switching voltage (V)

Switching current (A)

V)
20|
10==—= AC inductive load = e
i E— (cost=0.4) 3 AC resistive
s AN
DC inductive loal \
1 | (LIR=7ms)
0.5—-_DC resistive load |
0.3—
N 11|
01551 00 300500

Switching voltage (V)

g

Life Expectancy
m 1000
=St
= G6B-1114P(C)-US
o 300 250 VAC/30 VDC resistivertdadt
g. /)
S ot
S 5B-1174P(C)US =
X RN 250 VAC/30VDC
- 3 Ifad
Q
[ =
R
g "
2 sf G6B-1114P(C)-US
3 3| 250 VAC/30 VDC
) inductive load
5 [~ (cos¢ = 0.4, /R = 7 Ms)
N |
0o 1 2 3 4 5 6 7 8 9 10
Switching current (A)
Life Expectancy

Life expectancy (x103 operations)

1,000
500
300

250

AC inductive load (cos¢ = 0.4)
100k 30 VDC inductive load (L/R=7ms) |

¥

1
2

—+ 30 VDC ti

=F250 VAC resistive 1oad

load

Paa

\\

G6B-2114P-FD-US
G6B-2214P-FD-US
G6B-2014P-FD-US

f 250 VAC resistive load

I I T |
6

152 3 4 5

Switching current (A)

Ambient Temperature vs.

Maximum Voltage

200
?180
2 G6B-1174P-US
- G6B-1114P-US
o0
8 ~
S0 P~
€130 o
3 P

120 —~—
'% MnoF--tr—1- --;L—--—>
s G6B-2114P-US

G6B-2214P-US
80 G6B-2014P-US
i
275 % 40 0 60 0 & 0
Ambient temperature (°C)
Note: The maximum voltage refers to

the maximum value in a varying
range of operating power volt-
age, not a continuous voltage.
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Dimensions

Note:

2. Orientation marks are indicated as follows:

G6B-1114P-US
G6BU-1114P-US

*Average value
G6B-1114C-US

G6BU-1114C-US

G6B-1174P-US

*Average value
G6B-1174C-US

*Average value

110

(19.9)*

20 max.

1. All units are in millimeters unless otherwise indicated.

Jrﬁip-

o
©

0.4

0.4

10
‘(9{3_)‘2#

[

as ' : a2
0.8
}
12.5max.
(12.45) #0.65
i—-d
35 f f
08
20.2 max.
045 (20.0) %
}
125max.
(12.45) » 085
[
32 f 35
I 0.8
20.2 max.
045  (20.0) *

:

Terminal Arrangement/Internal
Connections (Bottom View)

G6B-1114P, -1114C

A

i
6

G6BU-1114P, -1114C

‘1 -+ T3 g
l{ﬂsn '\
e+- _ |

7.62

Terminal Arrangement/Internal

Connections (Bottom View)

04

G6BK-1114P, -1114C

D1 —2{:—Ran\;u 4

68+ 78+

Terminal Arrangement/internal

Connections (Bottom View)

G6B-1174P, -1174C

Mounting Holes
(Bottom View)

G6B-1114P, -1114C
G6BU-1114P, -1114C

Four, 1.1-dia. holes

10.16 |7.62 l/

TR

Mounting Holes
(Bottom View)

G6BK-1114P, -1114C
Six, 1.1-dia. holes

Mounting Holes
(Bottom View)

1KY

Four, 1.1-dia. holes

1 14

(1.2)

I 762

[=-10.16—={=7.6211=
wy




G6B OMRON G6B
G6B-2114P-US 20 max. Terminal Arrangement/mterna| Mounting !-loles
G6B-2214P-US (9.9 Connections (Bottom View) (Bottom View)
G6B-2014P-US , G6B-2114P-US Tolerance: 0.1

11 max ~
i h »
e-rn-?- 254 by hoics”

f G6B-2214P-US ’%‘Y -
11 max. i - 4 762 | []
(10.9}* E "'—.\F . 02

! o I (1.1

& 10.16  7.62
*Average value - L 0.8 03 G6B-2014P-US
10.18
7.62 7.62

G6B-2114C-US
G6B-2214C-US
G6B-2014C-US

|e—— 20 max——s{

(19.9)

*Average value

Back Connecting Socket

*Average value

Removal Tool
P6B-Y1

Terminal Arrangement/Internal
Connections (Bottom View)

G6B-2114C-US

L L

G6B-2214C-US

L

G6B-2014C-US
1 '3'-:4_:-;
%" ih
8 _64 5

Mounting Holes (Bottom View)
P6B-04P

10.16

7.62

7.62

Hold-down Clips
P6B-C2

Four, 1.1-dia. holes

Six, 1.1-dia.
10.1 holes
7.62
= (1.2)
(1.1)
1016 7.62
Mounting Height

Six, 1.1-dia. holes

Mounting Holes
(Bottom View)
Tolerance: +0.1

17 mm max.

7 mm max.
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G6B OmRON G6B

ALL DIMENSIONS SHOWN ARE IN MILLIMETERS.
To convert millimeters into inches, multiply by 0.03937. To convert grams into ounces, multiply by 0.03527.

Cat. No. K21-E1-5
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PCB Relay

GS5L(E)

A Cubic, Single-pole Power Relay
Available for 5-A and 10-A Models

B Subminiature "sugar cube” relay.

B Contact ratings of 5 A or 10 A.

B Withstands impulses of up to 4,500 V.

B Three types of seal available: unsealed, flux
protection, and plastic-sealed.

B UL class-B insulation type also available.

Ordering Information

Seal Contact form Standard High capacity UL class-B insulation
Unsealed SPDT G5L-112P G5LE-112P-PS G5L-112P-T130 G5LE-112P-T130-PS
SPST-NO G5L-1112P G5LE-1112P-PS G5L-1112P-T130 G5LE-1112P-T130-PS
Flux protection SPDT G5L-117P G5LE-117P-PS G5L-117P-T130 G5LE-117P-T130-PS
SPST-NO G5L-1117P G5LE-1117P-PS G5L-1117P-T130 G5LE-1117P-T130-PS
Plastic-sealed SPDT G5L-114P-PS G5LE-114P-PS G5L-114P-T130-PS | G5LE-114P-T130-PS
SPST-NO G5L-1114P-PS G5LE-1114P-PS G5L-1114P-T130-PS | G5LE-1114P-T130-PS

Note:

Example: G5L(E)-112P 12 VDC

1. When ordering, add the rated coil voltage to the model number.

Rated coil voltage

2. G5L plastic-sealed relay terminals are pre-soldered in the standard product.

Model Number Legend:
6sLE) -] OO0 O00OOO0 voe

12 345 67 8 9101

1. Number of Poles
1: 1 pole

2. Contact Form
None:SPDT
1: SPST-NO

3. Contact Type
1:  Single button

4. Sealing
2:  Unsealed
7: Flux-protection

4:

Plastic-sealed

5. Terminals

P:

Straight PCB

6. Configuration
None:Standard

R:

Reversed Terminal

7. Contact Material 10.
AP: AU plating

(Except TUV) (Coil power =400 mW)
ASI: AgSnin 55 (43): Coil power 550 mW
8. Insulation (without approval)
None:Standard 36: 360 mW
T130:UL Class B 11. Rated Coil Voltage
(Except TUV) 5,6,9, 12, 24,48 VDC
9. Terminal Arrangement
None:Standard

PS: Pre-soldered type

Coil Power
None: Standard
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G5L(E) OMRON G5L(E)
Specifications
m Coil Ratings
Rated voltage 3VDC 5VDC 6 VDC 9VDC 12 VDC 24 VDC 48 VDC
Rated current 133.3mA [ 79.4mA 66.7 mA 45 mA 33.3mA 16.7 mA 8.33mA
Coil resistance 225Q 63 Q 920 Q 200 Q 360 Q 1,440 Q 5,760 Q
Must operate voltage 75% of rated voltage (max.)
Must release voltage 10% of rated voltage (min.)
Max. voltage 130% of rated voltage at 70°C, 170% of rated voltage at 23°C
Power consumption (mW) Approx. 400

m Contact Ratings

Note: The rated current and coil resistance are measured at a coil temperature of 23°C with a tolerance of £10%.

Item G5L | GSLE
Load resistive load (cos¢ = 1)
Rated load 5 Aat120 VAC; 5 Aat 30 VDC |10Aat120VAC;8Aat30VDC
Contact material AgCdO
Rated carry current 5A I 10A
Max. switching voltage 250 VAC, 125 VDC (30 VDC when UL/CSA standard is applied)
Max. switching current ACorDC:5A AC:10A;DC: 8 A
Max. switching capacity 600 VA, 150 W 1,200 VA, 240 W
Min. permissible load 100 mA at 5 VDC
m Characteristics
Contact resistance 100 mQ max.
Operate time 10 ms max.
Release time 5 ms max.
Bounce time Operate: Approx. 0.6 ms

Release: Approx. 7.2 ms

Max. switching frequency

Mechanical: 18,000 operations/hr
Electrical: 1,800 operations/hr (under rated load)

Insulation resistance

100 MQ min. (at 500 VDC)

Dielectric strength

750 VAC, 50/60 Hz for 1 min between contacts of same polarity
2,000 VAC, 50/60 Hz for 1 min between coil and contacts

Impulse withstand voltage

4,500 V between coil and contacts

Vibration resistance

Destruction: 10 to 55 Hz, 1.5-mm double amplitude
Malfunction: 10 to 55 Hz, 1.5-mm double amplitude

Shock resistance Destruction: 1,000 m/s2 (approx. 100G)
Malfunction: 100 m/s2 (approx. 10G)
Life expectancy Mechanical: 10,000,000 operations min. (at 18,000 operations/hr)
Electrical: 100,000 operations min. (at 1,800 operations/hr)
Ambient temperature Operating: —25°C to 70°C
Ambient humidity Operating: 35% to 85%
Weight Approx. 12 g
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® Approved Standards

UL 114, UL478, UL325, UL508, UL1409, UL1950 (File No. E41643)

Model

Coil rating

Contact rating

G5L

G5LE

31048 VDC

5 A, 250 VAC (general use)

5 A, 30 VDC (resistive load)

125 VA, 120 VAC (P.D 100,000 cycles)

5 A, 125 VAC (G.P), 30K, 70°C

NO:

1/8 hp, 120 VAC (50,000 cycles)

4 FLA, 4 LRA, 120 VAC (100,000 cycles)
1/2's, ON:OFF

Ambient temperature: 105°C

5 FLA, 30 LRA, 120 VAC

Mechanical life: 100,000 cycles (for G5L-112P)
TV-3, 120 VAC

NC:

1/10 hp, 120 VAC (50,000 cycles)

2 FLA, 4 LRA, 120 VAC (100,000 cycles)
1/2's, ON:OFF

Ambient temperature: 105°C

10 A, 250 VAC (general use)

8 A, 30 VDC (resistive load)

NO:

1/6 hp, 120 VAC (50,000 cycles)

1/3 hp, 125 VAC, 70°C 30K with Class 130B system
65°C 30K with Class 105 Coil insulation system
NC:

1/8 hp, 120 VAC (50,000 cycles)

CSA C22.2 NO. 14 (File No. LR34815)

Model

Coil rating

Contact rating

G5L

G5LE

31048 VDC

5 A, 250 VAC (general use)

5 A, 30 VDC (resistive load)

125 VA, 120 VAC (P.D 100,000 cycles)
5 A, 125 VAC (G.P), 30K, 70°C

NO:

1/8 hp, 120 VAC (50,000 cycles)

TV-3

NC:

1/10 hp, 120 VAC (50,000 cycles)

10 A, 250 VAC (general use)

8 A, 30 VDC (resistive load)

6 A, 277 VAC (general use), 100K
NO:

1/6 hp, 120 VAC (50,000 cycles)
1/3 hp, 125 VAC, 70°C 30K

NC:

1/10 hp, 120 VAC (50,000 cycles)

Note: Only model numbers with the suffix “AS1” are TV-5 approved.

TOV (VDE File No. R9151267)

Model

Coil rating

Contact rating

G5L

G5LE

3,5,6,9,12,24 VDC

1.2 A, 250 VAC (cos¢ = 0.4)
2.5 A, 250 VAC (resistive load)
5 A, 30 VDC (resistive load)

2.5 A, 250 VAC (cos¢ = 0.4)
5 A, 250 VAC (resistive load)
8 A, 30 VDC (resistive load)
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Engineering Data

Max. Switching Capacity

G5L G5LE
10 ] 10 F A
7 AC resistve 1oad ] 7 \ Z sistive
g 5 ) 3 5 load H
€ 3 € 3
g \ £ 4
3 ot = P2
o lii,"r; esistive \ o DC resistive \
g g oad
S o7 5 07
= 2 0.5
3 05 3
03 ‘ 0.3]
ﬁ AU () ) LL1] ||
0" 10 30 50 125 250 500 1,000 R R (R e R
Switching voltage (V) Switching voltage (\}
Life Expectancy Ambient Temperature
G5L G5LE vs. Maximum Voltage
= \ T - 00 200
c 1,000=—\¢ — c 3,000
2 . 0V =+ 3
© 500 resistive load  +— © @ 180
] NS 7120V 2 1,000 Vi <
Q. N — o —
S 00 resisiveload = & 7005 = uivive load S UL class B type |
(] -
= h e 0 L 20VAC % N (-T130)
= b > 300 resistiveload { S \ /
< 100 = = / £ 140
g [=250VAC = ) q 3 N
& 50— resistive load S o : E 0
3 g MEzvAc g
g % 1 resistive load ~
o o 0 100
O 3 7
10 ol
0 2 4 > 10 1 ~26720 30 40 50 60 70 80 80 100
Switching current (A) Switching current (A) Ambient temperature (°C)
Note: 1. All units are in millimeters unless otherwise indicated.
2. Orientation marks are indicated as follows C ]
G5L(E)-112P, G5L(E)-117P
(21.6)* (15.6)
fee—22.5 max. = = 16.5 max. ==
1
(18.5)" ] H
19.0 max.
es *Average value
3.5: ’
0.15 1.2 0.4
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GS5L(E)-114P, G5L(E)-1114P @16y (15.6)"

[*— 225 max""‘ 16.5 max“
L

T

(18.5)
19.0 max. ]

0.5

L )
as] * l?
0.15 "“"1 1.2 0.4

*Average value

Terminal Arrangement/nternal Mounting Holes
Connections (Bottom View) (Bottom View)
Tolerance: 0.1 mm
SPDT SPDT Five, 1.3-dia. holes
; (2.25)
] 2— 1 Ta ' ,_4} i
0 %_ ! Bé- V12
1
| 45 s i
-- (2.55) 22— 555
2 (5.75)

SPST-NO SPST-NO _ Four, 1i3-di§ holes

o
K
i

]

1
g

e T

1
1

3T

C

(2.55)

ALL DIMENSIONS SHOWN ARE IN MILLIMETERS.
To convert millimeters into inches, multiply by 0.03937. To convert grams into ounces, multiply by 0.03527.

Cat. No. K28-E1-3E
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PCB Relay

G5P(E)

A Miniature Power Relay that
Withstands up to 5 A at 10 kV

M Reduces space requirements by up 30% in
high-density mounting (compared to OMRON'’s

G2R).
B Meets UL TV-5 ratings.

B High-capacity models available that meet UL TV-8

ratings.

B |[EC/CENELEC/UL/CSA approved.

B Reinforced insulation ideal for use in office
machines (IEC950/EN60950).

B Spacings: Clearance of 5.4 mm, creepage of

5.4 mm.

Ordering Information

Type Contact form Coil Model
General purpose SPDT-NO Single-stable type G5P-1
High-capacity G5PE-1
Note: When ordering, add the rated coil voltage to the model number.
Example: G5P-1 12 VDC
Rated coil voltage

Model Number Legend:

GsP [ J-[]-[] []vpe

1 2 3 4
1. Type . Classification
None:Standard H:  High-sensitivity

E:  High-capacity
2. Number of Poles
1: 1 pole
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G5P(E) OMRON G5P(E)
Specifications
m Coil Ratings
Rated voltage 5VDC 6 VDC 9VDC 12 VDC 24 VDC
Rated current 106.4 mA 94.4 mA 59.2 mA 44.2 mA 21.8 mA
Coil resistance 47 Q 64 Q 152 Q 273 Q 1,100 Q
Must operate voltage 75% max. of rated voltage
Must release voltage 10% min. of rated voltage
Max. voltage 110% of rated voltage
Power consumption 530 mW
High-capacity
Rated voltage 5VDC 6 VDC 9 VDC 12 VDC 24 VDC
Rated current 160 mA 133.3mA 88.9 mA 66.7 mA 33.3mA
Coil resistance 31Q 45 Q 101 Q 180 Q 721 Q
Must operate voltage 75% max. of rated voltage
Must release voltage 10% min. of rated voltage
Max. voltage 110% of rated voltage
Power consumption 800 mW
m Contact Ratings
Item Standard High-capacity
Load Resistive load (cos¢ = 1)
Rated load 5 A, 250 VAC; 5 A, 30 VDC l 10 A, 250 VAC; 10 A, 30 VDC
Contact material AgInSn
Rated carry current 5A | 10A
Max. switching voltage 250 VAC, 30 VDC
Max. switching current 5A 10A
Max. switching capacity 1,250 VA, 150 W 2,500 VA, 300 W
Min. permissible load 100 mA, 5 VDC

m Characteristics

Note: P level: Agp = 0.1 x 10-Soperations (with an operating frequency of 120 operations/min)

Contact resistance 30 mQ max.
Operate time 15 ms max.
Release time 5 ms max.
Insulation resistance 1,000 MQ min. (at 500 VDC)
Dielectric strength 4,000 VAC 50/60 Hz for 1 min between coil and contact
1,000 VAC 50/60 Hz for 1 min between contacts of same polarity
Impulse withstand voltage 10,000 V, 1.2 x 50 us between coil and contact

Vibration resistance

Destruction: 10 to 55 Hz, 1.5-mm double amplitude
Malfunction: 10 to 55 Hz, 1.5-mm double amplitude

Shock resistance Destruction: 1,000 m/s2 (approx. 100G)
Malfunction: 200 m/s? (approx. 20G)
Life expectancy Mechanical: 2,000,000 operations min. (at 18,000 operations/hr)
Electrical: 100,000 operations min. (at 1,800 operations/hr under rated load)
Ambient temperature Operating: —40°C to 70°C (with no icing)
Ambient humidity Operating: 45% to 85%
Weight Approx. 11 g
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G5P(E)

OomRroON

G5P(E)

m Approved Standards
UL508 (File No. E41643)

Model Coil ratings Contact ratings
G5P-1 31048 VDC 5A, 250 VAC
5A,30VDC
1/2 hp, 240 VDC
1/6 hp, 120 VAC
TV-5 rating
600 W, 120 VAC (tungsten)
G5PE-1 10 A, 250 VAC
10 A, 30 VDC
TV-8 rating
960 W, 120 VAC (tungsten)
CSA C22.2 No.14 (File No. LR31928)
Model Coil ratings Contact ratings
G5P-1 3t048 VDC 10 A, 250 VAC
10 A, 30 VDC
1/2 hp, 240 VDC
TV-5, 5 A (tungsten) 120 VAC
600 W, 120 VAC
G5PE-1 3t0 48 VDC 10 A, 250 VAC
TV-8
SEYV (File No.88,1 02860,04)
Model Coil ratings Contact ratings
G5P-1 31048 VDC 5A, 250 VAC, 1
3 A, 250 VAC, 3
5A,30VDC, 1
G5PE-1 10 A, 250 VAC, 1
SEMKO (File No. 9010005)
Model Coil ratings Contact ratings
G5P-1 31048 VDC 5 A/40 A, 250 VAC
3 A/100 A, 250 VAC
G5PE-1 10 A/100 A, 250 VAC

TUV VDE0435 VDE0860 IEC255, IEC65, IEC950*, IEC335-1, IEC378, EN60335-1, EN60950*

(File No. R9251286)

Model Coil ratings

Contact ratings

Contact ratings

G5P series 31048 VDC=

G5PE series

5 A, 250 VACN (cos = 1)
5 A, 30 VDC== (0 ms)

10 A, 250 VAC' (cosé = 1)

Electrical life: See “Life expectancy” on page 137.
Mechanical life: See “Life expectancy” on page 137.
Duty level: class IlI

Operative range: 2

Pick-up class: class a

Pollution degree: 2

Overvoltage category: II

Material group: llla

Ambient temperature: —-40°C to 70°C

*Reinforced insulation.
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G5P(E) OMRON G5P(E)

Engineering Data

Max. Switching Capacity Life Expectancy
100 5.000
3 30
0 @
| | GSPE-1DC ' _|_ G5PE-1AC s o0
—_ st resistive load =N
< resistive load Istive loa § NS G5bEd
=0 s X
c e ——+ Q 500 N 7
[ HH— H o Y
55 T R N
5 3 GsP-1DC  —| G5P-1AC g T
g, tive load | load < \ ~—_
= o 100 —F G5P-1
£ 1 S
s 07 H g o
? 05 i o
0.3 It 2 3
- ()
2
01 g ol
0 30 50 100 300 500 1,000 0 3 5 10
Switching voltage (V) Switching current (A)
Note: All units are in millimeters unless otherwise indicated.
Terminal Arrangement Mounting Holes
/internal Connections (Bottom View)
24 9.5 (Bottom View) Tolerance: 10.1 mm
Cx— ],2—] Four, 1.3-dia. holes
I 1
5 o ' 7.5

.

ALL DIMENSIONS SHOWN ARE IN MILLIMETERS.
To convert millimeters into inches, multiply by 0.03937. To convert grams into ounces, multiply by 0.03527.

Cat. No. K29-E1-2C
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OMRON

PCB Relay G5C(E)

Flat Relays that Switch 10-A/15-A Loads
with New Quick-connect Terminals

B |deal for switching power in household appliances
or for outputs from industrial devices.

B Subminiature dimensions: 22 x 16 x 11 mm (L x W x
H).

m High-sensitivity models available with low power
consumption (150 mW).

B UL and CSA approved.

B Plastic-sealed models and quick-connect terminal
models available (#187 load contact terminals).

Ordering Information

Contact form Enclosure rating General purpose High-sensitivity High-capacity Quick-connect
terminals
SPST-NO Flux protection G5C-1 G5C-1-H G5CE-1 G5CE-1-TP
Plastic-sealed G5C-14 G5C-14-H -

Note: 1. When ordering, add the rated coil voltage to the model number.
Example: G5C-1 12 VDC
Rated coil voltage

2. High-capacity models with a plastic-sealed structure are not available.
3. Standard or high-sensitivity models with quick-connect terminals are not available.

Model Number Legend:

esc (-0 0-0 [OJ voe
5

1 2 3 4
1. Relay 2. Number of Poles 4. Series
None:General-purpose 1: 1 pole (SPST-NO) H:  High-sensitivity
E:  High-capacity 3. Enclosure Ratings TP: Quick-connect terminals (#187)
None:Flux protection 5. Rated Coil Voltage
4: Plastic-sealed 3,5,6,12, 24,48 VDC
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G5C(E) OMRON G5C(E)
Specifications
m Coil Ratings
Item Standard, high-capacity, or quick-connect High-sensitivity
terminais
5VDC 12VDC 24 VDC 5VDC 12VDC 24VDC
Rated current 40 mA 16.7 mA 8.3mA 30 mA 125 mA 6.25 mA
Coil resistance 125 Q 720 Q 2,880 Q 167 Q 960 Q 3,840 Q
Must operate voltage 75% max. of rated voltage 80% max. of rated voltage
Must release voltage 10% min. of rated voltage
Max. voltage 130% (standard)/110% (high-capacity, 130%
quick-connect terminals) of rated voltage
Power consumption Approx. 200 mW Approx. 150 mW
= Contact Ratings
Item Standard High-sensitivity High-capacity, or quick-connect
terminals
Resistive load | Inductive load | Resistive load | Inductive load | Resistive load | Inductive load
(cosp=1) (coso = 0.4, (cosp=1) (cosd =0.4, (cosp =1) (coso = 0.4,
L/R =7 ms) L/R =7 ms) L/R =7 ms)
Rated load 10 Aat250 VAC; |3 Aat250 VAC; | 10 Aat250 VAC; |3 Aat250 VAC; | 15 Aat 110 VAC; |5 Aat 110 VAC;
10 Aat30 VDC 3Aat30VDC |10Aat30VDC 3Aat30VDC |10Aat30VDC 3 Aat30VDC
Rated carry current | 10 A 10A 15A
Max. switching 250 VAC 250 VAC 250 VAC
voltage
Max. switching 10A 10A 15A
current
Max. switching 2,500 VA, 300 W |750VA,90W | 2,500 VA,300W |750VA,90W | 2,500 VA, 300 W | 750 VA, 90 W
capacity
m Characteristics
Contact resistance 30 mQ max.
Operate time 10 ms max. (High-sensitivity type: 15 ms max.)
Release time 10 ms max.
Insulation resistance 1,000 MQ min.
Dielectric strength 2,500 VAC, 50/60 Hz for 1 min between contacts of same polarity
1,000 VAC, 50/60 Hz for 1 min between contacts of same polarity
Impulse withstand voltage 4,500V, 1.2 x50 p sec
Vibration resistance Destruction: 10 to 55 Hz, 1.5-mm double amplitude
Malfunction: 10 to 55 Hz, 1.5-mm double amplitude
Shock resistance Destruction: 1,000 m/s? (approx. 100G)
Malfunction: 200 m/s? (approx. 20G)
Life expectancy Mechanical: 20,000,000 operations min. at 18,000 operations/hr
Electrical: 300,000 operations min. (100,000 operations min. for Plastic-sealed Type) at
1,200 operations/hr under rated load of 10 A at 250 VAC;
100,000 operations min. under load of 15 A at 110 VAC for high-capacity models
100,000 operations min. at 1,200 operations/hr under rated load of 10 A at 30 VDC
Ambient temperature Operating:-25°C to 70°C (with no icing)
Storage: -25°C to 70°C
Ambient humidity Operating: 35% to 85%
Weight Approx. 8 g (for TP model: Approx. 9.6 5 9)
Note: 1. The rated current and coil resistance are measured at a coil temperature of 23°C with a tolerance of +10%.

2. Operating characteristics are measured at a coil temperature of 23°C.

m Approved Standards
UL508 (file No. E41515)/CSA C22.2 No.14 (file No. LR31928)

Coil rating

Contact rating

3to 100 VDC

15 A, 125 VAC
10 A, 250 VAC
10 A, 30 VDC (resistive load only)
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G5C(E) OMmRON G5C(E)
Engineering Data
Max. Switching Capacity Electrical Life Expectancy Ambient Temperature

vs. Maximum Voltage

50 T T T 73\5,000 T — 200
% ML 8 a0 ! }
< Cresistiveload | @ 50-VAC o180
£ 15 T < resistve oad &
[TIRT — =z < O 1,000} —y——~ = : 8’160 Continuous max.
5 7 @ 700 =X ):k io0vac — S permissible voltage (10 A)
o 5 = 500 F— resistive load —] © 150
2, | x AN / 2 140 ]
£ resistive load § 300 N ‘\J‘ g 130 —~—

I~
5 1 8 100 ]\ ™ | Em T~
[ ]

@ 07 8_ 70 F— 30-VDC resistive load b Continuous max.

05 X 50 100} permissible voltage (15 A)

(]
0.3 £ 30 80
10 (3
013 3 5710 30 50 100 3005001,000 072 4 6 8 10 12 14 16 0 20 30 40 50 60 70 80 80
Switching voltage (V) Switching current (A) Ambient temperature (°C)

Dimensions

Note: 1. All units are in millimeters unless otherwise indicated.
2. Orientation marks are indicated as follows
G5C(E)-1 22 max. 16 max. Mounting Holes
(21.9) (15.9) Terminal Arrangement/Internal (PCB)
I Connections (Bottom View) 054 Two, 1 dia.
]
) ! T——B:"—; 254
—=f=0.4 e :
12.7 — - é 3 | _*L...
Tow, 1 dé 2
G5CE-1-TP elliptic holes
Terminal
251 max 5] . [+—22.1 max— Arrangementinterna Mounting Holes
| 13da A5 I Connections (Bottom View)
1S ¥ [} . Four, 1.2 dia.
T et 68 J 4 Two, 1 dia, —H=1.8 cliptic holes
1 133 P h
i 9 . T
36 03 8 1425
03 1.35 05 (Top View) 17,78 e[zs [
—16.1—ts 14.25—4~-0.6 l ‘
l—17.78— :F ]
1.6 16.
1 e 21.1 —2]
(Bottom View)
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G5C(E) ' , OmRoN G5C(E)

Precautions

Quick-connect Terminals :

The quick-connect terminals can be connected to an appropriate iy,

load. Consult your OMRON representative, however, when you in- ,;;?;"/'/

tend to impose voltage on the quick-connect terminals mounted on 2%4 127
aPCB. g//,// a

The terminals are compatible to the Fasten receptacle #187 positive 2 /’/,“% 1
block connector. 3
The portion marked with oblique lines includes the charged termi- 8 65" 018

nals of the power relay. When you mount the power relay on a PCB,
make sure any unnecessary metal patterns on the PCB are kept
away from this portion.

ALL DIMENSIONS SHOWN ARE IN MILLIMETERS.
To convert millimeters into inches, multiply by 0.03937. To convert grams into ounces, multiply by 0.03527.

Cat. No. J85-E1-2
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OMRON

PCB Relay

G6C

SPST-NO Type Breaks 10-A Loads;
SPST-NO + SPST-NC Type
Breaks 8-A Load

B Compact: 20 x 15x 10 mm (L x W x H).
B | ow power consumption: 200 mW.

® Flux protection or plastic-sealed construction
available.

B Unique moving loop armature reduces relay size,
magnetic interference, and contact bounce.

B Single- and double-winding latching types also
available

NEHOA

Ordering Information

Straight PCB

Self-clinching PCB

Plastic-sealed

Flux protection

Plastic-sealed

G6C-1114P-US

G6C-1117C-US

G6C-1114C-US

G6C-2114P-US

G6C-2117C-US

G6C-2114C-US

G6CU-1114P-US

G6CU-1117C-US

G6CU-1114C-US

G6CU-2114P-US

G6CU-2117C-US

G6CU-2114C-US

G6CK-1114P-US

G6CK-1117C-US

G6CK-1114C-US

Classification
Flux protection
Single-side stable SPST-NO G6C-1117P-US
SPST-NO + G6C-2117P-US
SPST-NC
Single-winding SPST-NO G6CU-1117P-US
latching
SPST-NO + G6CU-2117P-US
SPST-NC
Double-winding SPST-NO G6CK-1117P-US
latching
SPST-NO + G6CK-2117P-US
SPST-NC

G6CK-2114P-US

G6CK-2117C-US

G6CK-2114C-US

Note: When ordering, add the rated coil voltage to the model number.

Example: G6C-1117P-US 12 VDC
Rated coil voltage

Model Number Legend:
Ggec [ 1-[] 101 0C]-0J [ vbe
6 7

1 2 3 45
1. Relay Function 3. Contact Type
None:Single-side stable 1: Single button
U:  Single-winding latching 4. Enclosure Ratings
K:  Double-winding latching 7: Flux protection
2. Contact Form 4:  Plastic-sealed
11:  SPST-NO

21:  SPST-NO + SPST-NC
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5. Terminals

P:  Straight PCB

C:  Self-clinching PCB
6. Approved Standards

US: UL/CSA certified
7. Rated Coil Voltage

3,5,6,12,24 VDC




G6C omRronNn G6C

m Accessories (Order Separately)
Back Connecting Sockets

Applicable relay Back connecting socket*

G6C(U)-1114P-US P6C-06P
G6C(U)-1117P-US
G6C(U)-2114P-US
G6C(U)-2117P-US

G6CK-1114P-US P6C-08P
G6CK-1117P-US
G6CK-2114P-US
G6CK-2117P-US

*Not applicable to the self-clinching versions.

Removal Tool P6B-Y1
Hold-down Clips P6B-C2

Specifications

m Coil Ratings

Single-side Stable Type
Rated voltage 3VDC 5VDC 6 VDC 12VDC 24 VDC
Rated current 67 mA 40 mA 33.3mA 16.7mA 8.3mA
Coil resistance 45 Q 125Q 180 Q 720 Q 2,880 Q
Coil inductance | Armature OFF 0.078 0.22 0.36 1.32 4.96
(H) (ref. value) Armature ON 0.067 0.18 0.29 1.13 419
Must operate voltage 70% max. of rated voltage
Must release voltage 10% min. of rated voltage
Max. voltage 130% of rated voltage
Power consumption Approx. 200 mW

Single-winding Latching Type
Rated voltage 3VDC 5VDC 6 VDC 12 VDC 24 VDC
Rated current 67 mA 40 mA 33.3mA 16.7 mA 8.3mA
Coil resistance 45 Q 125 Q 180 Q 720 Q 2,880 Q
Coil inductance | Armature OFF 0.09 0.25 0.36 1.75 5.83
(H) (ref. value) Armature ON 0.06 0.20 0.24 117 3.84
Must operate voltage 70% max. of rated voltage
Must release voltage 70% min. of rated voltage
Max. voltage 130% of rated voltage
Power consumption Approx. 200 mW
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G6C OMRON G6C
Double-winding Latching Type
Rated voltage 3VDC 5VDC 6 VDC 12VDC 24 VDC
Set coil Rated current 93.5 mA 56.0 mA 46.7 mA 23.3mA 11.7 mA
Coil resistance 32.1 Q 89.3 Q 129 Q 514 Q 2,056 Q
Coil inductance | Armature OFF | 0.03 0.07 0.10 0.37 1.56
(H) (ref. value) Armature ON | 0.02 0.06 0.08 0.32 1.18
Reset coil | Rated current 93.5 mA 56.0 mA 46.7 mA 23.3mA 11.7 mA
Coil resistance 32.1Q 89.3Q 129 Q 514 Q 2,056 Q
Coil inductance | Armature OFF |0.03 0.08 0.12 0.47 1.46
(H) (ref. value) Armature ON | 0.02 0.07 0.10 0.38 1.13
Must set voitage 70% max. of rated voltage
Must reset voltage 70% min. of rated voltage
Max. voltage 130% of rated voltage
Power consumption Setcoil:  Approx. 280 mW
Reset coil: Approx. 280 mW
Note: 1. The rated current and coil resistance are measured at a coil temperature of 23°C with a tolerance of +10%.

2. Operating characteristics are measured at a coil temperature of 23°C.
3. The minimum pulse width of the set and reset voltage is 20 ms.

m Contact Ratings

Item SPST-NO SPST-NO+SPST-NC

Load Resistive load Inductive load Resistive load Inductive load
(coso =1) (cos¢=0.4;L/R=7ms) | (cos¢=1) (cos¢ = 0.4; L/R =7 ms)

Rated load 10 A at 250 VAC; 5 A at 250 VAC; 8 A at 250 VAC; 3.5 A at 250 VAC;
10A at 30 VDC 5 Aat30 VDC 8A at 30 VDC 3.5Aat30VDC

Contact material AgCdO

Rated carry current 10A [8A

Max. switching voitage | 380 VAC, 125 VDC (the case of latching 250 VAC, 125 VDC)

Max. switching current |10 A 8A

Max. switching capacity | 2,500 VA, 300 W | 1,250 VA, 220 W 2,000 VA, 240 W 875 VA, 170 W

Min. permissible load 10 mAat5 vVDC

m Characteristics

Contact resistance

30 mQ max.

Operate (set) time 10 ms max. (mean value: approx. 5 ms)
Release (reset) time 10 ms max. (mean value: approx. 2 ms; latching types: mean value: approx. 5 ms)
Bounce time Operate: 5 ms max.

Release: 5 ms max.

Min. set/reset signal width

Latching type: 20 ms (at 23°C)

Max. switching frequency

Mechanical: 18,000 operations/hr
Electrical: 1,800 operations/hr (under rated load)

Insulation resistance

1,000 MQ min. (at 500 VDC, at 250 VDC between set coil and reset coil)

Dielectric strength 2,000 VAC, 50/60 Hz for 1 min between coil and contacts
2,000 VAC, 50/60 Hz for 1 min between contacts of different polarity
1,000 VAC, 50/60 Hz for 1 min between contacts of same polarity
250 VAC, 50/60 Hz for 1 min between set and reset coils
Impuise withstand voltage 6.000 V, 1.2 x 50 ps (between coil and contacts) (latching types: 4500 V, 1.2 x 50 us)

Vibration resistance

Destruction: 10 to 55 Hz, 1.5-mm double amplitude
Malfunction: 10 to 55 Hz, 1.5-mm double amplitude

Shock resistance Destruction: 1,000 m/s2 (approx. 100G)
Malfunction: 100 m/s2 (approx. 10G)
Ambient temperature Operating: —25°C to 70°C (with no icing)
Storage: -25°C to 70°C (with no icing)
Ambient humidity Operating: 35% to 85%
Life expectancy Mechanical: 50,000,000 operations min. (at 18,000 operations/hr)
Electrical: 100,000 operations min. (at 1,800 operations/hr)
Weight Approx. 5.6 g
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G6C OMmRON G6C

m Approved Standards
UL508 (File No. E41643)

Model Contact form Coil rating Contact rating
G6C-1114P-US SPST-NO 30 60 VDC 10 A, 250 VAC (general use)
G6C-1114C-US 10 A, 30 VDC (resistive load)
G6C-1117P-US 1/6 hp, 125 VAC
G6C-1117C-US 1/4 hp, 125 VAC

1/4 hp, 250 VAC
1/3 hp, 250 VAC
TV-5
600 W, 120 VAC (tungsten)
530 VA, 20 to 265 VAC, 2 A max. (pilot duty)
43.2 VA, 30 VDC (pilot duty)
12LRA, 2.2FLA, 30 VDC (30,000 cycle)
G6C-2114P-US SPST-NO + SPST-NC 8 A, 250 VAC (general use)
G6C-2114C-US 8 A, 30 VDC (resistive load)
G6C-2117P-US 1/6 hp, 125 VAC
G6C-2117C-US 1/4 hp, 125 VAC
1/4 hp, 250 VAC
TV-5
600 W, 120 VAC (tungsten)
530 VA, 20 to 265 VAC, 2 A max. (pilot duty)
43.2 VA, 30 VDC (pilot duty)
12LRA, 2.2FLA, 30 VDC (30,000 cycle)
CSA C22.2 No.14 (File No. LR31928)

Model Contact form Coil rating Contact rating
G6C-1114P-US SPST-NO 310 60 VDC 10 A, 250 VAC (general use)
G6C-1114C-US 10 A, 30 VDC (resistive load)
G6C-1117P-US 1/6 hp, 125 VAC
G6C-1117C-US 1/4 hp, 125 VAC

1/4 hp, 250 VAC

1/3 hp, 250 VAC

TV-5

600 W, 120 VAC (tungsten)
G6C-2114P-US SPST-NO + SPST-NC | 31t060VDC 8 A, 250 VAC (general use)
G6C-2114C-US 8 A, 30 VDC (resistive load)
G6C-2117P-US 1/6 hp, 125 VAC
G6C-2117C-US 1/4 hp, 125 VAC

1/4 hp, 250 VAC

TV-5

600 W, 120 VAC (tungsten)

129




G6C OMmRrROoN G6C

Engineering Data

Max. Switching Capacity Life Expectancy
SPST-NO SPST-NO + SPST-NC
50 = ll i { ll ] 50 ’g 5000 T } i T
[ "ad inductive foad — AC redistive . g™ G6C.2114p-Us |
z (cos = 0.4) load < ag ;zd_ugﬁd\’l)e load A resistive load g 250-VAC resistive
= x 7 - 1‘8‘ = D = g 1000 30-VDC resistive
s N € A 'S ‘ 3/
& 5 |‘ X o g Vv va % 500 G6C-1114P-US
5 3 5 . X AN -~ N 250-VAC resistive
> VA 5 *° \ % 30N RJAL 30-VDC resistive
o . - 7 [=)) 7 > NS
£ DC inductive load £ | DC inductive load ) ANNL
5 E (LR =7ms) E/ 5 W (UR=7ms) =, S 100 +
2 t £ f /- k3] GBC2114P-US 3
T yA e s S ey -| =
3 o8 DC resisive 305 v 2 50| 250.VACIndue T aecvac e
0.3 load 0.3} X 30} tive (cosp=0.4) + y - -]
! load [} ¥ tive (cos¢ = 0.4)
@ 30-VDC induc-  +— 30-VDC inductive ]
o1l l 0.1 | | 5 10 ti\’?(l'/.’:{=.7m|s) (LR=7ms) |
0 7 3 5 10 3050100 3005001000 0 3 5 10 3050 100 3005001,000 01 2 3 4 6 6 7 8 9 101
Switching voltage (V) Switching voltage (V) Switching current (A)

Ambient Temperature vs.
Maximum Voltage

Maximum voltage (%)
2
/

| S—— Y R — - — - V—
R T R - R )

Ambient temperature (°C)
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G6C OMRON

G6C

Dimensions

Note: 1. All units are in millimeters unless otherwise indicated.

2. Orientation mark is indicated as follows: [ ]

G6C-[117P-US

(19.9) (14.9)
20 max. [~ 15 pax.
— T
! (9.9)"
| 0.3 10 max.
- { oL}
35 ‘ “ i
OCRRLX —L»o.e, 04 |
1016 7.62 1 10.16
*Average value
G6C-[1117C-US
(19.9 _ (149 _
20 max. ™ 15 max.
| f
. (9.9)*
| 0.3 10 max.
s . ! I !
3.2 A 35
i : ij J
06 0.8 ’xP: 08 ~ 04
b 1y
10.16  7.62 10.16
*Average value
G6C-[1114P-US
(19.9) (14.9)*
20 max. — ’151nax.’1
I 1
M (9.9
! oia 10b max.
t L )
ﬂ 35 ! u }
| !
06 08 J{Jf 08 0.4
1016 762 M 10.16
*Average value
G6C-[1]114C-US
(19.9)" (14.9)
=20 max. =] "15r‘nax s
I )
. (9.9
l 0.3 10 max.
j_ 4 | | | [
32 ' H 35 i
503 "E-o.e’ 04 |
e fo— 1,11
10.16  7.62 10.16

*Average value

G6C-1117P-US, G6C-1117C-US
G6C-1114P-US, G6C-1114C-US

Terminal Arrangement/internal
Connections (Bottom View)

Mounting Holes
(Bottom View)

Tolerance: +0.1

Four, 1.1-dia. holes

10.16 7‘62[ i

10.16

p— (24)
)+

G6C-2117P-US, G6C-2117C-US
G6C-2114P-US, G6C-2114C-US

Terminal Arrangement/nternal
Connections (Bottom View)

L5

Y

Mounting Holes
(Bottom View)

Tolerance: +0.1

1016 , 7.62 Six, 1.1-dia. holes

10.16

(2.4)

(1.1)
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G6C OMRON G6C
G6CU-[1117P-US
(19.9)° (149) G6CU-1117P-US, G6CU-1117C-US
= 50 max. —| ~ 1 max. G6CU-1114P-US, G6CU-1114C-US
i i Terminal Arrangement/Internal
: 0.9y Connections (Bottom View)
; 0.3 10 max.
{ ) | [} -3 7]
35 ' It ‘L\r}
0% 1T od 04 |
! i 1.11 -]
10.16  7.62 10.16
*Average value
Mounting Holes
(Bottom View)
G6CU-(1117C-US
(199 ___, _ (149
20 max. 15 max. Four, 1.1-dia holes
!
! (9.9
i ois 10 i’nax.
L4 -
32 35 ' L
55 03 ;.? -—04 |
X A 10.16
*Average value
G6CU-[1114P-US gg_g). . (149
0 max 15 max G6CU-2117P-US, G6CU-2117C-US
| (Qf o G6CU-2114P-US, G6CU-2114C-US
i 0.3 10 max. Terminal Arrangement/nternal
| ) (| Connections (Bottom View)
35 ' it
Y 0.8 - 0.4 |
10.16  7.62 T 710.16
*Average value
Mounting Holes
G6CU-[1114C-US (Bottom View)
Six, 1.1-dia holes
(19.9)" (14.9)
|=—— 20 max. —| "15rlnax.°
! (%9)'
0.3 10 max.
* \ ! | { J
32 35 ﬁ |
06 08 'L°'8 104 |
- 1.1
10.16  7.62 10.16

*Average value
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G6CK-[1117P-US
G6CK-1117P-US, G6CK-1117C-US
(19.9) (14.9)* G6CK-1114P-US, G6CK-1114C-US
20 max 15 max Terminal Arrangement/nternal
| (?9 X Connections (Bottom View)
| 0.3 0 max
-
35 ¥
06 g——qbo,a' le0.4 |
T 1.1
7.62 10.16
*Average value
Mounting Holes
(Bottom View)
G6CK-[1117C-US ;
Four, 1.1-dia
holes
19.9)* 14.9)"
= (20m)ax"'—’ ‘(15rln;x‘ /
| N T
. (9.9 10.16
1 0.3 10 max. i
(2.4)
an o B
0.4 J
10.16
*Average value
G6CK-[1114P-US
G6CK-2117P-US, G6CK-2117C-US
(9.9 (149) G6CK-2114P-US, G6CK-2114C-US
20max. | ~ 15 max. Terminal Arrangement/internal
]' 3 Connections (Bottom View)
. (9.9
I 0.3 10 max.
A 1 1 -
35 ' 1 3 LI\F
06 35 Log .04 ul *R!J—
e 10.16 - —l?-
*Average value
G6CK-[1114C-US
Mounting Holes
(19.9) (14.9 (Bottom View)
15 max.*
(g.gl). Six., 1.1-dia.
| 0.3 10 max. ﬁes
; | T
0.4 - 1016, 4
10.16 + + +1.1) :t

*Average value
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Back Connecting Sockets
P6C-06P o Mounting Holes (Bottom View)
[ 232 max._"’l
t B 8] |8 | 261 1046 , 762 , S% 11-diaholes
(o max A T, L eg
L =] SC| N <+
0 110.16
10.8 max. ;:— ‘ ' — (261) Mounting Height of Relay

*Average value

P6C-08P

(14.9)
15 max.

L

(10.6)"
10.8max. 7.5

3.5

2.54

*Average value

Removal Tool
P6B-Y1

o

with Connecting Socket

10.16

Note: Rated current of socket max. 5 A

Hold-down Clips
P6B-C2

ALL DIMENSIONS SHOWN ARE IN MILLIMETERS.
To convert millimeters into inches, multiply by 0.03937. To convert grams into ounces, multiply by 0.03527.

Cat. No. K18-E1-4C
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PCB Relay

The Redesigned G2R Power Relay

W Flux protection, pre-tinned terminals now standard.

B High-sensitivity (360 mW) and high-capacity (16 A)
types available.

B Double-winding latching type also available.
B Plug-in and quick-connect terminals available.

B Models meeting SEV and SEMKO, or VDE
standards available.

Ordering Information

Classification Enclosure Coil Contact form
ratings | ratings ™ gpgT NG SPDT DPST-NO DPDT
PCB terminal General-purpose Flux protection | AC/DC | G2R-1A G2R-1 G2R-2A G2R-2
Plastic-sealed G2R-1A4 G2R-14 G2R-2A4 G2R-24
Twin contact Flux protection | DC G2R-1AZ G2R-1Z -
Plastic-sealed G2R-1AZ4 G2R-124 ---
High-capacity Flux protection | AC/DC | G2R-1A-E G2R-1-E --- ---
High-sensitivity Flux protection | DC G2R-1A-H G2R-1-H G2R-2A-H G2R-2-H
Double-winding Flux protection G2RK-1A G2RK-1 G2RK-2A G2RK-2
latching
Plug-in terminal | General-purpose Unsealed ACDC |- G2R-1-S --- G2R-2-S
LED indicator G2R-1-SN G2R-2-SN
Diode DC G2R-1-SD G2R-2-SD
LED indicator and - G2R-1-SND | --- G2R-2-SND
diode
Plug-in terminal | General-purpose AC/DC | G2R-1A3-S G2R-13-S - -
(Twin :t;°ss"a’ LED indicator G2R-1A3SN | G2R-13SN | —
LED indicator and DC G2R-1A3-SND | G2R-13-SND | --- ---
diode
Quick-connect | General-purpose AC/DC | G2R-1A-T G2R-1-T --- --
terminal

Note: 1. When ordering, add the rated coil voltage to the model number.

Example: G2R-1A 12 VDC

Rated coil voltage

2. OMRON has also prepared the above relays with AgSnin contacts, which are more tolerant of large inrush currents and
physical movement compared with relays with standard contacts. When ordering, add “-ASI” to the model number.
Example: G2R-1A-ASI

3. Standard, NO contact type relays are TV-3 class products in accordance with the TV standards of the UL/CSA. Models with
AgSnIn contacts are TV-5 class products.
Example: G2R-1A-ASI
When ordering a TV-8 class model, insert ““TV8” into the model number as follows:

Example: G2R-1A-TV8-AS!
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Model Number Legend:
cr 0000000 O
12345 67 8 9
1. Relay Function 5. Enclosure Ratings 7. Classification 8. Contact Material
None:General-purpose None:Flux protection None:General-purpose None:AgCdO
K:  Double-winding latching. 4:  Plastic-sealed E:  High-capacity ASI: AgSnin
2. Number of Poles 6. Terminals H:  High-sensitivity 9. Rated Coil Voitage
1:  1pole None:Straight PCB N:  LED indicator
2:& 2poles S:  Plug-in D: Diode
3. Contact Form T: Quick-connect ND: LED indicator
None:SPDT (upper bracket and diode
A:  SPST-NO mounting)
4. Contact Type
None:Single

Z: Bifurcated
3: Bifurcated crossbar

m Accessories (Order Separately)
Connecting Sockets

Number of poles Applicable relay model Track/surface Back mounting socket
. mounting socket Terminals Model
1 pole G2R-1-S(N)(D)(ND) P2RF-05-E PCB terminals P2R-05P, P2R-057P
G2R-13-S (G2R-1A3-S) P2RF-05 Solder terminals P2R-05A
2 poles G2R-2-S(N)(D)(ND) P2RF-08-E PCB terminals P2R-08P, P2R-087P
P2RF-08 Solder terminals P2R-08A
Note: See “Dimensions” for details on socket size.
Mounting Track
Applicable socket Description Model
Track connecting socket Mounting track 50 cm (€) x 7.3 mm (t): PFP-50N
1 m (€) x 7.3 mm (t): PFP-100N
1 m (€) x 16 mm (t): PFP-100N2
End plate PFP-M
Spacer PFP-S
Back connecting socket Mounting plate P2R-P*
*Used to mount several P2R-05A and P2R-08A connecting sockets side by side.
Specifications
m Coil Ratings
Rated voltage 12VAC |24 VAC | 100/ 120 VAC | 200/ 220 VAC | 230 VAC 240 VAC
(110) VAC (220) VAC
Rated current* | 50 Hz 93 mA 46.5mA [ 11 mA 9.3 mA 5.5 5.1 mA 4.7 (3.7) 4.7 mA
(4.0) mA mA
60 Hz 75 mA 37.5mA |9/ 7.5mA 45 4.1 mA 3.8(3.1) 3.8mA
(10.6) mA (5.3) mA mA
Coil resistance* 65 Q 260 Q 4,600 Q 6,500 Q | 20,200 25,000 Q | 26,850 30,000 Q
(25,000) Q (30,000) Q
Coil inductance | Armature OFF | 0.19 0.81 13.34 21 51.3 575 62 65.5
(H) (ref. value) | Armature ON |0.39 1.55 26.84 42 102 117 124 131
Must operate voltage 80% max. of rated voltage
Must release voltage 30% max. of rated voltage
Max. voltage 110% of rated voltage
Power consumption Approx. 0.9 VA at 60 Hz (approx. 0.7 VA at 60 Hz)

Note: 1. Rated voltage of bifurcated crossbar contact type: 100/(110) VAC, 200/(220) VAC, 230 VAC (Approx. 0.7 VA at 60 Hz)
2. Depending on the type of Relay, Some Relays do not have coil specifications. Contact your OMRON representative for more de-

tails.
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Rated voltage 5VDC 6 VDC 12VDC 24 VDC 48 VDC 100 VDC
Rated current* (50/60 Hz) 106 mA 88.2mA 43.6 mA 21.8 mA 11.5 mA 5.3mA
Coil resistance* 47 Q 68 Q 275 Q 1,100 Q 4,170 Q 18,860 Q
Coil inductance | Armature OFF | 0.20 0.28 1.15 427 13.86 67.2

(H) (ref. value) Armature ON | 0.39 0.55 2.29 8.55 27.711 93.2
Must operate voltage 70% min. of rated voltage

Must release voltage 15% min. of rated voltage

Max. voltage 110% of rated voltage

Power consumption Approx. 0.53 W

Note: Rated voltage of bifurcated crossbar contact type: 12 VDC, 24 VDC
High-sensitivity Relays

Rated voltage 5VDC 6 VDC 12 VDC 24VDC 48 VDC
Rated current (50/60 Hz) 71.4mA 60 mA 30 mA 15 mA 7.5 mA
Coil resistance 70Q 100 Q 400 Q 1,600 Q 6,400 Q
Coil inductance | Armature OFF | 0.37 0.53 2.14 7.30 31.20
(H) (ref. value) Armature ON |0.75 1.07 4.27 15.60 62.40
Must operate voltage 70% max. of rated voltage

Must release voltage 15% max. of rated voltage

Max. voltage 110% of rated voltage

Power consumption Approx. 0.36 W

*Note: 1. Therated currentand coil resistance are measured at a coil temperature of 23°C with a tolerance of +1 5%/.20% (AC rated current) or
+10% (DC coil resistance).

2. LEDs are used for the built-in operation indicator. For models equipped with these indications, the VAC rated current must be in-
creased by approximately 1 mA; the VDC rated current, by approximately 4 mA.

3. Operating characteristics are measured at a coil temperature of 23°C.
Double-winding Latching Relays

Rated voltage 5VDC 6 VDC 12 VDC 24 VDC

Set coil Rated current* 167 mA 138 mA 70.6 mA 34.6 mA
Coil resistance* 30Q 435Q 170 Q 694 Q
Coil inductance | Armature OFF |0.073 0.104 0.42 1.74
(H) (ref. value) Armature ON | 0.146 0.208 0.83 3.43

Reset coil Rated current 119 mA 100 mA 50 mA 25 mA
Coil resistance 42 Q 60 Q 240 Q 960 Q
Coil inductance | Armature OFF |0.003 0.005 0.018 0.079
(H) (ref. value) Armature ON | 0.006 0.009 0.036 0.148

Must set voltage 70% of rated voltage

Must reset voltage 70% of rated voltage

Max. voltage 110% of rated voltage

Power consumption Set coil: Approx. 850 mW; Reset coil: Approx. 600 mW

*Note: 1. The rated current and coil resistance are measured at a coil temperature of 23°C with a tolerance of +10%.
2. Operating characteristics are measured at a coil temperature of 23°C.
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= Contact Ratings
PCB/Flux Protection, Plug-in, Quick-connect Terminal Relays

Item General-purpose, quick-connect Quick-connect terminal, High-capacity
terminal, plug-in 1/2/3* plug-in 4*

Number of poles 1 pole 2 pole 1 pole

Load Resistive load | Inductive load Resistive load | Inductive load Resistive load | Inductive load
(coso = 1) (cos¢ =0.4; (cosd = 1) (cos¢ = 0.4; (cosp =1) (cos¢ =0.4;

L/R =7 ms) L/R =7 ms) L/R =7 ms)

Rated load 10 (1) Aat 75Aat 5Aat 2Aat250 VAC; |16 Aat 8 A at 250 VAC;
250 VAC; 250 VAC; 250 VAC; 3Aat30VDC | 250 VAC; 8 Aat30 VDC
10 (1) Aat 5Aat30VDC |[5Aat30VDC 16 Aat
30 VDC 30 VDC

Rated carry current 10(1)A 5A 16 A

Max. operating voltage

380 VAC, 125 VDC

380 VAC, 125 VDC

380 VAC, 125 VDC

Max. operating current | 10 (1) A 5A 16 A

Max. switching 2,500 (250) VA, | 1,875 VA, 1,250 VA, 500 VA, 4,000 VA, 2,000 VA,
capacity 300 (30) W 150 W 150 W 90w 480 W 240 W
Min. permissible load 100 mA at5 VDC (1 mAat5 VDC) | 10 mAat5 VDC 100 mA at5 VDC

Note:

1. Plevel: Agg = 0.1 x 106/operation

*2. Plug-in type 1: standard; 2: w/operation indicator; 3: w/diode; 4: w/operation indicator and diode
3. (): Twin crossbar contact type.

PCB/Flux Protection Relays
Item Bifurcated contacts High-sensitivity
Number of poles 1 pole 1 pole 2 pole
Load Resistive load | Inductive load Resistive load | Inductive load Resistive load | Inductive load
(cosd = 1) (cosd = 0.4; (coso = 1) (cosd =0.4; (cosp =1) (cosd = 0.4;
L/R =7 ms) L/R=7 ms) L/R =7 ms)
Rated load 5 A at 250 2 Aat250 VAC; |5 Aat250 2 Aat250 VAC; |3 Aat250 1 A at 250 VAC;
VAC; 3Aat30VDC | VAC; 3 Aat30VDC VAC; 1.5Aat30VDC
5 Aat30VDC 5Aat30VDC 3Aat30VDC
Rated carry current 5A 5A 3A
Max. operating voltage | 380 VAC, 125 VDC 380 VAC, 125 VDC 380 VAC, 125 VDC
Max. operating current |5 A 5A 3A
Max. switching power | 1,250 VA, 500 VA, 1,250 VA, 500 VA, 750 VA, 250 VA,
150 W 90 W 150 W QoW 90 W 45 W
Min. permissible load 1mAat5VDC 100 mA at5 VDC 10 mA at5 VDC
Note: P level: Agp = 0.1 x 10°8/operation
PCB/Plastic-sealed Relays
Item General-purpose (single contact) Bifurcated contact
Number of poles 1 pole 2 pole 1 pole
Load Resistive load | Inductive load Resistive load | Inductive load Resistive load | Inductive load
(cosd = 1) (cosd = 0.4; (cos¢p =1) (cosd = 0.4; (coso = 1) (cosd = 0.4;
L/R =7 ms) L/R =7 ms) L/R =7 ms)
Rated load 8 Aat250 6 A at250 VAC; |4 Aat250 1.5 Aat250 5 A at250 2 A at 250 VAC;
VAGC; 4Aat30VDC | VAG; VAC; VAC; 3 Aat30VDC
8 Aat30 VDC 4Aat30VDC [25Aat30VDC |5Aat30VDC
Rated carry current 8A 4A 5A
Max. operating voltage | 380 VAC, 125 VDC 380 VAC, 125 VDC 380 VAC, 125 VDC
Max. operating current |8 A 4A 5A
Max. switching 2,000 VA, 1,500 VA, 1,000 VA, 375 VA, 1,250 VA, 500 VA,
capacity 240 W 120 W 120 W 75 W 150 W 0w
Min. permissible load 100 mA at 5 VDC 10 mA at5 VDC 1mAat5VDC

Note: P level: Agg = 0.1 x 10-8/operation
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Latching Relays
Number of poles 1 pole 2 pole
Load Resistive load Inductive load Resistive load Inductive load
(cosp = 1) (cos¢ =0.4;L/IR=7 (coso = 1) (cos¢=0.4;L/R=7
ms) ms)
Rated load 5 A at 250 VAC; 3.5 A at 250 VAC; 3 A at 250 VAG; 1.5 A at 250 VAC;
5Aat30 VDC 2.5 Aat30 VDC 3Aat30VDC 2Aat30VDC
Rated carry current 5A 3A
Max. operating voltage 380 VAC, 125 VDC 380 VAC, 125 VDC
Max. operating current 5A 3A
Max. switching power 1,250 VA, 150 W 875VA, 75 W 750 VA, 90 W 375 VA, 60 W
Min. permissible load 100 mA at 5 VDC 10mAat5VDC
Note: P level: Agg = 0.1 x 10-5/operation
® Characteristics
Standard Relays
Item 1 pole 2 pole
Contact resistance 30 mQ max. 50 mQ max.
Operate (set) time 15 ms max.

Release (reset) time

AC: 10 ms max.; DC: 5 ms max. (w/built-in diode: 20 ms max.)

Max. operating frequency

Mechanical: 18,000 operations/hr
Electrical: 1,800 operations/hr (under rated load)

Insulation resistance

1,000 MQ min. (at 500 VDC)

Dielectric strength

5,000 VAC, 50/60 Hz for 1 min between coil and | 5,000 VAC, 50/60 Hz for 1 min between coil and

contacts*; contacts®;
1,000 VAC, 50/60 Hz for 1 min between contacts | 3,000 VAC, 50/60 Hz for 1 min between
of same polarity contacts of different polarity

1,000 VAC, 50/60 Hz for 1 min between
contacts of same polarity

Vibration resistance

Destruction: 10 to 55 Hz, 1.5-mm double amplitude
Malfunction: 10 to 55 Hz, 1.5-mm double amplitude

Shock resistance Destruction: 1,000 m/s2 (approx. 100G)

Malfunction: 200 m/s? when energized (approx. 20G); 100m/s2 when no energized (approx. 10G)
Life expectancy Mechanical: AC coil: 10,000,000 operations min.;

DC coil: 20,000,000 operations min. (at 18,000 operations/hr)

Electrical: 100,000 operations min. (at 1,800 operations/hr under rated load)
Ambient temperature Operating: -40°C to 70°C (with no icing)

Storage: —40°C to 70°C (with no icing)
Ambient humidity Operating: 35% to 85%

Storage: 35% to 85%
Weight Approx. 17 g (plug-in terminal: approx. 20 g)

Note: Values in the above table are the initial values.
*2,000 VAC, 50/60 Hz for 1 minute when the P2R-05A or P2R-08A socket is mounted.
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Double-winding Latching Relays

Item 1 pole 2 poles
Contact resistance 30 mQ max. 50 mQ max.
Set time 20 ms max.
Reset time 20 ms max.
Min. set/reset signal width 30 ms max.
Max. operating frequency Mechanical: 18,000 operations/hr
Electrical: 1,800 operations/hr (under rated load)
Insulation resistance 1,000 MQ min. (at 500 VDC)
Dielectric strength 5,000 VAC, 50/60 Hz for 1 min between coil and | 5,000 VAC, 50/60 Hz for 1 min between coil and
contacts®; contacts®;
1,000 VAC, 50/60 Hz for 1 min between contacts | 3,000 VAC, 50/60 Hz for 1 min between
of same pole; contacts of different poles
1,000 VAC, 50/60 Hz for 1 min between setand | 1,000 VAC, 50/60 Hz for 1 min between
reset coil contacts of same pole
1,000 VAC, 50/60 Hz for 1 min between set and
reset coil
Vibration resistance Destruction: 10 to 55 Hz, 1.5 mm double amplitude
Malfunction: 10 to 55 Hz, 1.5 mm double amplitude
Shock resistance Destruction: 1,000 m/s2 (approx. 100G)
Malfunction: Set: 500 m/s2 (approx. 50G); 200m/s2 (approx. 20G)
Reset: 100 m/s2 (approx. 10G)
Life expectancy Mechanical: 10,000,000 operations min (at 18,000 operations/hr)
Electrical: 100,000 operations min. (at 1,800 operations/hr under rated load)
Weight Approx. 17 g

Note: Values in the above table are the initial values.
*2,000 VAC, 50/60 Hz for 1 minute when the P2R-05A or P2R-08A socket is mounted.

m Approved Standards

UL 508 (File No. E41643)
Model Contact form Coil ratings Contact ratings
G2R-1 SPDT 3t0 110 VDC 10 A, 30 VDC (resistive)
G2R-14 310240 VAC 10 A, 250 VAC (general use)
G2R-1-H TV-3 (NO contact only)
G2R-1-S
G2R-1-T
G2R-1A SPST-NO
G2R-1A4
G2R-1A-H
G2R-1A-S
G2R-1A-T
G2R-1-E SPDT 16 A, 30 VDC (resistive, NO contact only)
16 A, 250 VAC (general use, NO contact only)
G2R-1A-E SPST-NO TV-3 (NO contact only); 1/3 hp, 120 VAC
G2R-2 DPDT 5 A, 30 VDC (resistive)
G2R-24 5 A, 250 VAC (general use)
G2R-2-H TV-3 (NO contact only)
G2R-2-S
G2R-2A DPST-NO
G2R-2A4
G2R-2A-H
G2R-2A-S
G2R-1A-ASI SPST-NO 10 A, 30 VDC (resistive)
10 A, 250 VAC (general use)
TV-5/TV-8 (NO contact only)
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CSA 22.2 No.0, No.14 (File No. LR31928)
Model Contact form Coil ratings Contact ratings
G2R-1 SPDT 310110 VDC 10 A, 30 VDC (resistive)
G2R-14 310240 VAC 10 A, 250 VAC (general use)
G2R-1-H TV-3 (NO contact only)
G2R-1-S
G2R-1-T
G2R-1A SPST-NO
G2R-1A4
G2R-1A-H
G2R-1A-S
G2R-1A-T
G2R-1-E SPDT 16 A, 30 VDC (resistive, N.O only)
16 A, 250 VAC (general use, NO contact only)
G2R-1A-E SPST-NO TV-3 (NO contact only)
G2R-2 DPDT 5 A, 30 VDC (resistive)
G2R-24 5 A, 250 VAC (general use)
G2R-2-H TV-3 (NO contact only)
G2R-2-S
G2R-2A DPST-NO
G2R-2A4
G2R-2A-H
G2R-2A-S
G2R-1A-ASI SPST-NO 10 A, 30 VDC (resistive)
10 A, 250 VAC (general use)
TV-8 (NO contact only); 1/4 hp, 125 VAC
SEV
Contact form Coil ratings Contact ratings
1 poles 310 110 VDC 16 A, 250 VAC1 (AgSnin contact)
16 A, 30 VDC1 (AgSnin contact)
10 A, 250 VAC1
5 A, 250 VAC3
10 A, 30 VDC1
2 poles 3 to 240 VAC 5 A, 250 VAC1
2 A, 380 VAC1
5 A, 30 VDC1
SEMKO
Contact form Coil ratings Contact ratings
1 poles 3to 110 VDC 10/80 A, 250 VAC
3/100 A, 250 VAC
16/128 A, 250 VAC (AgSnIn contact)
2 poles 5/40 A, 250 VAC
TOV (IEC 255)
Contact form Coil ratings Contact ratings
1 poles 310 110 VDC, 6 VAC to 240 VAC | 10 A, 250 VAC (cos¢ = 1.0)
(for Standards coil) 10 A, 30 VDC (0 ms)
310 48 VDC (for K, U coil) 16 A, 250 VAC (coso¢ = 1.0) (AgSnin contact)
2 poles 3 to 70 VDC (for H coil) 8 A, 250 VAC (cost = 0.4)
5 A, 250 VAC (cost =1.0)
5 A, 30 VDC (0 ms)
2.5 A, 250 VAC (cos¢ = 0.4)
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Engineering Data
Max. Switching Capacity

Flux Protection/Plug-in Relays

G2R-1, G2R-1A, G2R-1-S, G2R-1-T, G2R-1-E, G2R-1A-E
G2R-1A-T G2R-1Z, G2R-1AZ
AC inductive load H{] AC oad 100) ;{:E#s
—_ cos = 0.4) ~| resistive loa —_ T e - A !
< w0 : =t} < % 'AC inductive Toad 11 :\ecs:i--tive load 1 < 0 (msntiu‘c)?u:)e load AC
£ \ ; poiy g R I kvl R stiup load
HH 8 =
: r?ﬁisuivﬁli(im > SN N o 7 \
=) [} — UL o DC
£ | DCinductive load _| _;:C' 3= DCinductive load E || resistive load /M \ i
S 'E= (UR=7ms = S (LR=7ms S 1= L
o — =7ms) = £ L | £  B=F DCinductive load I
Z 05 s ! == 3 osf—F (LR=7ms)
@ @ o0s resistive load 1] @
04
015 5 10 2030 50 100 500 03 0 3050 B h 5 10 3050 100 500
Switching voltage (V) Switching voltage (V) Switching voltage (V)
G2R-1-H, G2R-1A-H, G2R-2
G2R-2A, G2R-2-S G2R-2-H, G2R-2A-H G2R-13-S, G2R-1A3-S
0=
-E
T
z " o :k AC inductive load AC resisti
< AC inductive load | ||| < < — H resistive 4
= 0 cosg = 0.4) HH rAec;i-stiveload i nductive fload 1] AG PR (cos¢ = 0.4) il load
S s L S (cos¢ = 0.4) I resistive load 5 SSSEE
Q X Y g L o 07 T
5 3 5 AN 5 05
o - bs \ \ o N O o3 2]
o [—rDbC 7 \ o 15 \ o [ bcinductive load N
£ resistive load \\ \_IJ E 1 bC E =7ms) \
4:9 == [::CJirgéLl:i:ltilve Iola ab\ Y S resistive load HH S ol L |
5 | retieiond 3 e 5 W o e el |
@ 05— ) »n T 7 @ 0%
03— DC inductive load 0.03
L1 (L/R=7ms)
i 001 |
0.1 l,ld I | ¥ 0 2030 50 100 5’%‘1,00
Oy 5 10 30 50 100 500 5 050 100 500
Switching voltage (V) Switching voltage (V) Switching voltage (V)
G2RK-1A, G2RK-1 G2RK-2A, G2RK-2
z z AC i
< JUI AL ¥ < AC'inductive load T}, fesistive load |
nductive a =
S 10 (coso = 0.4) : resis»tiv? load 3 g R cose = 0.4 Sy <
e N
3 ° X \ N\ 8 JL
.g DC )\ A .g) 1 -4+
S resistive load \ S [ D induciive load 2
PR == S s (R=7ms) A
® 45— DC inductive load ] (1] 'Hé” 7T
(LR =7 ms) lre sistive load
ol 0 2030 50 100 500 o 5 10 253050 100 500
Switching voltage (V) Switching voltage (V)
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Plastic-sealed Relays
G2R-14, G2R-1A4 G2R-24, G2R-2A4 G2R-1Z4, G2R-1AZ4
i
< < <
~ AC inductive load | AC 1 ~ bt f i
= — - o = 10 AC inductive load H AC
g . (cos¢ = 0.4) (L fesistive load = " AC | S cosp=04)  H resistive load
= 8 = Tt = ACinductive foad FHE (ccistive load [~ LY -y
= A\ H = =0 4) - =
° o (cosp=04) O 3
2 \ i B . S g o \
:g L l?_(/grldgcxve load g 1 6(,[ ;\ \ -g resistive load “ \
= (LR= ek = resistive load £ e 1 A
5 1= bd resistive load 3 o= 2 i aueive et £
o N 2 DC inductive load D os— 1Rm=7 ms) uE
05 Ny 05 (LR =7 ms)
N
01 0 l 0.1
0 0 2030 50 100 300500 : 0 253050 100 300500 ) 5 10 30 50 100 500
Switching voltage (V) Switching voltage (V) Switching voltage (V)
Life Expectancy
Flux Protection/Plug-in Relays
G2R-1, G2R-1A, G2R-1-S, G2R-1-T, G2R-1-E, G2R-1A-E G2R-1Z, G2R-1AZ
G2R-1A-T
’é‘s,uwl Té,‘ ’é‘ E
s | S 55000
=1 = =
« [ [
g 250-VAC/30-VDC g10.000 g
© 1,000 k resistive load o o
o = e o 200 250-VAG (cos¢ = 0.4) @ 1000
© 500N 250-VAC inductive load 4— © /30-VDC (L/R = 7ms) = = 30-VDC inductive load (L/R = 7ms) —
i AN (0050 =0.4) i [~ inductive load 5; 500 X% 7 ,’ 250-VACI30-VDC.
1,000 4 istive |
e N N e 250-VAC/30-VDC & N Gad
‘S’ 100 I \E ; g 500 - resistive load g 100 ~—l_
2 _ FE30-VDG inductive load (L/R = 7ms 2 a0 AR 9 E250-VAC inductive
X 50 X \\ g % 50 [ load (cosp=0.4
o 2 — 2
i 5 100 5
0 2 4 56 758 10 12 14 0 10 12 14 16 1 0 1 2 3 4 5
Switching current (A) Switching current (A) Switching current (A)
G2R-1-H, G2R-1A-H, G2R-2 G2R-2-H, G2R-2A-H G2R-13-S, G2R-1A3-S
G2R-2A, G2R-2-S
> , = @ Tr’:’\ 10,000
£5,000 c 7,000
'2 _210,000 g 5,000
s S 5,000 § 3000 ‘\\\
Q Q3,000 £\ =% 250-VAC/30-VDC
o1 000 o \\ 250-VAC/30-VDC ] \ resistive load
ol = g o resistive load o 1,000 .
=4 \ 30-VDC inductive load (LR = 7ms) § © 1,000 =] 700 X = H
X 500 EARISSZ 250-VAC/30-VDC X 500 ENNENE 3%VDC oad x 500 oN N
resistive load BN inductive loa g AN
§ N §;>" o0 \ = /I\L/R=7ms) ? 300 N
£ 100 e O e B ~ £ / \\ O
@ [ 250-VAC S 100 I~ S 100k
o F inducti =% = o  70F 250-VAC (cos¢ = 0.4)/30-Vi
& 50 [ inductive load 53 250-VAC S — i > d
5 E (coso = 0.4) 3 gg inductive load 3 50~ (LR = 7 ms) inductive load
o e - (cose = 0.4) g X
5 3 =
0 1 2 3 4 5 0 15 02 04 06 08 10 12
Switching current (A) Switching current (A) Switching current (A)
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G2RK-1A, G2RK-1 G2RK-2A, G2RK-2
— — ==
7)) (7]
c [=d
g :
: g =
o 5,000 a 10,000 250-VAC/30-VD
o O 5,000 resistive load
D D 30-VDC inductive
% 1,000 250-VAC/30-VDC 3 load (LR = 7ms)
> S resistive load z 1000 250-VAC inductive
e 500 FEANNNY/ 250-VAC inductive —| €  °° load (cos¢ = 0.4)
% NS S| load (cosp = 0.4) ] % ~—
100
g N~ % 50
o ® 30-VDC 2
5 & inductive load 5
(LR = 7ms)
0 7 7 25 3 35 0 115 2 3
Switching current (A) Switching current (A)
Plastic-sealed Relays
G2R-14, G2R-1A4 G2R-24, G2R-2A4 G2R-124, G2R-1AZ4
2 2 2 5,000 |
S 2 2
9 = g g
5,000 5,000
& & g 1.000 30-VDC inductive
® © @ N load (L/R = 7ms)
o o © 500 =X 4
\ VA . o] Ju— —
X 1000 X 1,000 = b TAR: st o
2 250-VAC/30-VDC 2 S ERFYIC‘ d\DC P 4 L
g S0 R e istive load ___ g 800 AN AN 08. f § ™~ \‘Q
8 NN 250 VACIhauctve 1 © NN [ 300 inductive load —| & 1% E550.aG inductive
@ oad (cos¢=0.4) — @ N (LR =7ms — @ & o
& )E NN 153 NN Q 50 [ load (cos¢=0.
X | x | x
o 100 : D 400 : ; : ()
2 30-VDC inductive load (L/R = 7ms) 2 = l‘"d]“""‘:e '°Iad (cos¢=04) o
- 50 1 -4 50 . S o T - i
0 Z 4 6 g 10 0 115 2 25 3 4 5 0 1 2 3 4 5
Switching current (A) Switching current (A) Switching current (A)

Ambient Temperature vs Maximum Voltage

Maximum voltage (%)

144

250

)C co
\§

AC co/il \

0!
=25 20 30 4 5 60 70 80 90 100

Ambient temperature (°C)

Note: The maximum voltage refers to the maximum
value in a varying range of operating power
voltage, not a continuous voltage.



G2R OMmRON G2R
Dimensions
Note: 1. All units are in millimeters unless otherwise indicated.

2. Orientation marks are indicated as follows: (.

Relays with PCB Terminals

SPDT Relays

G2R-1, G2R-1Z, G2R-1-H

The illustration
shows the
G2R-1.

SPST-NO Relays
G2R-1A, G2R-1AZ, G2R-1A-H

The illustration
shows the
G2R-1A.

SPDT/MHigh-capacity Relays

G2R-1-E

13 max.
f—29 max. —e{ -
(28.8) (127)
ax.
(0.3)
U
0.5 0.5* 1
4 s
. 0.16
Average value
>—29 max.——= 13 max
(28.8)" (12.7)
A 0.3 .ﬁﬁ[os 1
*Average value 0.16
29 max 13 max.
(28.8)" {12.7)

03 0.16
*Average value

SPST-NO/High-capacity Relays

G2R-1A-E

0.3

*Average value g

4 o;ﬂ-ﬂ-ﬂ“ 03

0.3

13 max.
(12.7)*

Terminal Arrangement/
Internal Connections

(Bottom View)

—
—{—
o -

.
L

i

Mounting Holes
(Bottom View)

Tolerance: +0.1

3535
H; - "E @7
7.5(] !
Five, 1.3-dia.
He- ? | roes
(2.1)_.4:—20
(No coil polarity)
35
_'_!$__' - @7
7.5 '
_LD | Four, 1.3-dia.
¢' l holes
@N— 20 —o
(No coil polarity)
Eight, 1.3-dia.
holes

%

o

{1—1—#‘—1-(27)

=]
G |
(2.1) 4— 15 - (2.1)

(No coil polarity)

Six, 1.3-dia.
5 holes

'ﬁ(m

D

L&
@1 20 ‘iﬂ(w

(No coil polarity)
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G2R

Relays with PCB Terminal
SPDT Relays
G2R-14, G2R-1Z4

[=—29 max.

(28,6

-

25.5 max.
(24.8)*

0.3

13.5 max.

0.16
SPST-NO Relays ~/\vérage value
G2R-1A4, G2R-1AZ4
13.5 max.
2(%5?&)5' _.I (12.9)*
25.5 max
(24.8)
*Average value  0.16

Relays with Plug-in Terminals
SPDT Relays

G2R-1-S, G2R-1-SD, G2R-1-SN, G2R-1-SND

G2R-13-S, G2R-13-SD, G2R-13-SN, G2R-13-SND

Terminal Arrangement/
Internal Connections

Mounting Holes
(Bottom View)

13 max.
2.7y
(22% .rg?.x. 25 -10—'
[ 2 | mu)
Rl
20
0 U
= * 4.
05 47 Three 0.9 x 3
*This terminal is eliptic holes
SPDT only. _ ] 7%
-]
5.2 5.2
— 17.5 —=
*Average value
SPST-NO Relays
G2R-2-S, G2R-2-SD, G2R-2-SN,
G2R-2-SND
29 max.
(28?;‘;‘3‘ 25
b 2
0,
05 2.6
(-8-8- -
l 8.9
La-8-8— :
—=t51 5 J
*Average value  l=—19.4
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(Bottom View) Tolerance: 10.1
3535
- - - g
l 1 2wl -—-3] -¢_ @n
% 1 ! 7‘5D \u'\
| ] ) J T 7S Five, 1.3-dia.
o _ holes
(2_1)_,:;20 }l
(No coil polarity)
35
. -
! ] ..3| @
% l : 7.5[' ‘l'\
I . N . | ..L?. - ‘ :gluegta-dla.
20 —-l

(No coil polarity)

Terminal Arrangement/nternal Connections

(Bottom View)
G2R-1-S, G2R-13-S

%g Ein%

G2R-1-SN, G2R-13-SN
(DC)

G2R-1-SND, G2R-13-SND

(bC)

L8 ¥k
45 |

G2R-1-SN, G2R-13-SN (AC)

G2R-1-SD, G2R-13-SD
(bo)

-+ug: .
T |

(After confirming coil
polarity, wire correctly.) (Except
G2R-1-S, G2R-13-S)

Terminal Arrangement/Internal Connections

(Bottom View)

G2R-2-S G2R-2-SN (AC)
1 - —2 3 w4 - _2 3 4!
g% vr sy
R 1;_lsl L)1
G2R-2-SN (DC)
1 B _T_2.7:3_T4! :P! 1 - TIfJ::T‘tI
b :
e 't B I N = by W
G2R-2-SND (DC)
I VR T
+ 4 . i —:[—;l;—lsj




G2R OMRON G2R
Relays with PCB Terminal Terminal Arrangement/ Mounting Holes
DPDT Relays Internal Connections (Bottom View)
G2R-2, G2R-2-H o ome oy gama  (BottomView) Tolerance: 40.1
288" (127 Eight, 1.3dia.
5 5 oles
T - @7)
‘2255?2’?8?0.3) %’1 = SJJ 71j¢__— !
| %o iy ls°_.|.s| .x_% j 4 ﬁ
1 0£H H—os ¢ T (1) 4— 15 = e
*Average value 4 03 ’ ) )
0.15 (No coil polarity)
DPST-NO Relays
G2R-2A, G2R-2A-H
P 13 max.
(28.8)" 12.7)* ﬁgf’ 1.3-dia.
| A
25.5 max. - o ﬂ‘%’t @7)
(25. a)f (0.3) %1 ;3J:! 7.5 D
8 L6 s i
1 . l - l @1 ﬁ(m)
408 . N
*Average value (No coil polarity)
DPDT Relays a5
29 max. .0 max.
G2R-24 T B (128 Eight, 1.3
5 ies
25.5 max. I 1 - Ei;s.;d f |§ i ; % I
(24'7) % 5l | j + 9]
8 7 k6 &5
] q_ I - - (2.1)-1-l-— 15 4 (2.1)
4 os 0.5 0.5 1
0.15 (No coil polarity)
*Average value
DPST-NO Relays
G2R-2A4 13.5 max.
208 Pry Six 1.3-di.
5
- i #ﬁ @7
25.5 max. I 1 J 3.3—4'
247y = i T_D
8 6 =5
1 -~ (21)~%20 ﬁm)
5
4 03

*Average value

0.15

Double-winding Latching Relays with PCB Terminals

SPDT Relays
G2RK-1

| 29 max. —=

(28.8)

03)

13 max.

(12.8)

T WHJ

0.5

*Average value 4

1

(No coil polarity)

@N-H— 20 —]

(After confirming coil
polarity, wire correctly.)
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G2R OMmRON G2R
Double-winding Latching Relays with PCB Terminals
13 max.
SPST-NO Relays [ 2 mex (128) Terminal Arrangement/ Mounting Holes
G2RK-1A Internal Connections (Bottom View)
(Bottom View) Tolerance: 0.1
25.5 max. 5 3.5
(25.2¢| (0.3) - - -
. | o1 g2 e @)
Hv %Sf}“ l ' 75[] P o 12a
s —Htros 0.5 1 | Tee o8 l -‘—¢--¢- J holes
*Average value 1 0.1 1) | 20
DPDT Relays o 29maX. — e 13 max. (After confirming coil
G2RK-2 (28.8)" (12.8) polarity, wire correctly) ) 1 s,
5 5 5 holes
25.5 max '% -
(25.2)" ©3) L j: ‘jﬁl -r 2.7)
] l 75 i
1 . rl7 D '
L pades
4 o3 ot 0.18 1 1) 10 A
*Average value 1 0.15 - -
(After confirming coil
DPST-NO Relays polarity, wire correctly.)
G2RK-2A e 20 max. — 18 max . . Six, 1.3:d.
1_',% - ﬁ 27)

25.5 max.
(0.3)
4 He103 H“o.w
1 0.15
Rel with Quick-connect terminals
SPDT Relays — Bepe
G2R-1-T 75T & :"_ LAt
E.f 5.2
17.4—
Five, 1.3-dia. holes
75 0.5
s [Holf
.
29.5 max. :
L"‘l T
*Average value | N |
25 (43.r3)a_x. 1(4: én:?.c
SPST-NO Relays [T 335 max.
G2R-1A-T 75 C _"}"* | l
L— 5.2
17.4—~
Five, 1.3-dia. holes
4.75 0.5
. i
29.5 max.
_— I
1
*Average value ;5 45 max. ' 14 max.
(43.9)" (13.4)
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75[]
o4 &*H‘!‘(zn

@) F— 5 —

@ 1)
(After confirming coil
polarity, wire correctly.)

Terminal Arrangement/internal Connections
(Bottom View)

£ oo

Mounting Holes (Bottom View)
Tolerance: 0.1

/ U\

(No coil polarity)

38

Two M3 or two 3.5 dia.

2

/¥

|
M

Terminal Arrangement/nternal Connections
(Bottom View)

{.‘ )1,

/ U\

(No coil polarity)
Mounting Holes (Bottom View)

38

Two M3 or two 3.5 dia.

4D

\ st

pa'a

Note: Model number of quick-connect terminal

is 187.



G2R OMRON G2R
Tr urf Mountin ocket:
OE. Terminal Arrangement Mounting Holes
P2RF-05-E 59 max. (Top View) (for Surface Mounting)
M3.5 screw
48 max.
— ’ --— 3.2-dia.
an hole
bs 9@ : T/
85.5 max. [ | 385 E( g ! 39.510.1
I~ = i
35-dia.
] hole o M3
ng;] :a..ry‘«;i'a./'/r !
I (A1 hole
! " (42) L]
16.;n’a)c 61 max. .
Note: Pin numbers in parentheses apply to DIN standard.

P2RF-08-E

P2RF-05

P2RF-08

Terminal Arrangement

Mounting Holes

(Top View) (for Surface Mounting)
M3 screw
(1) —e ® — (1 3.2-dia.
(22) ——e @ —_— (12) hole
a5 (24— @ ?I — (1) %
’ ! 39.510.1
3.5 dia. hole (A1) M3 or
(") g.os;;dla.
16.0 max.
71e- 2 Terminal Arrangement Mounting Holes
Five M3.5x8 (for Surface Mounting)
:} 4 dia. holes 4.2 dia. hole
5 | O
71.5 max. @ 35.5 1“‘7 T
©. 20i00s ]
f9.5 max. El; m?:r 3.2 dia.
N o} —J

g
g

Mounting Holes
(for Surface Mounting)

4.2 dia. hole

3040.05

/

Ve

M3 or 3.2 dia.
hole

1
J

+
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G2R OomRron - G2R
k in k
P2R-05P (1 'p°|e) Terminal Arrangement Mounting Holes
14.5 max. Tolerance: 0.1
Five 1.6 dia.
P holes
T &
4 1 35.5 max. o :
‘ o |
- 1
o |
o ()
36 max. —
P2R-08P (2-pole)
Terminal Arrangement Mounting Holes
4 7 4.5 max.
0.3 7.5, Eight 1.3 dia. holes
5
I 5 o0
20 . :: 35.5 max. 0 o
| , e 0
EEp== — =D
1.5 “ o
7.5
Terminal plate thickness: 0.3 36 max, ——i
P2R-05A (1-pole) s
T 14.5 max.
0.3 12

’ = : IFL
16.17 5 ;F'
# /

Five 3 x 1.8 dia. holes

Terminal plate thickness: 0.3

P2R-08A (2-pole)

7’4
03 "
13 A
5 -
20 .
l 28 2 ol
! ]———ﬁ
28 L

4
Eight 3 x 1.2 dia. holes

Terminal plate thickness: 0.3

) L~
U
>

o
n
> |

36 max. —
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14.5 max.

35.

5 max.

Terminal Arrangement

®

o Panel Cutout
2]

13.610.1
o0
1 30.5:0.2

o0

0 o Recommended thickness of
O 0 the panel is 1.6 to 2.0 mm
00




G2R OmRrRoN G2R

Mounting Height of Relay with Socket

G2R Relay
G2R Relay
36 P2R-_P
Socket 30 P2R-_A
Socket

u ]m__m[

Mounting Track
PFP-100N, PFP-50N PFP-100N2
/ __———
= [—
— —_—
16
7.30.15 <4~ 45
4.5 7/ . f 7/ T —F
— g’? = =.-1- 35110,3 ) 2740.15 wug 1 35:2.3 27 124 2.2
| T 7 L -—-L — Y A— —-‘-
T 5] 25 25 25 25115 L
~pal 2] [ 25] ] s Lol ‘—.‘f., o ) & 1 el 1.5
Itis recommended to use a panel 1.6 to 2.0 mm thick.
L: Length
im PFP-100N
50cm | PFP-50N
im PFP-100N2
End Plates ers
PFP-M PFP-S 16
10 5 12
| 6.2 1'.8 T
1
L
50 15355 %83 443 348
f \ _‘-“" —n,
1.5 | 1.3 :
10M4 x 8 pan 48
head screw i 16.5
nting Pl
P2R-P
90
R2.25 10 elliptic 45 136
holes
Il 1 1 | !
I — 3.4
49 4210.1 1 + + + sixs
Square hole
9:0.1 ‘810'1?810.15810'15810.15 9:0.1
7210.2 T t=16mm
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G2R

Precautions

= Mounting

When mounting a number of relays on a PCB, be sure to provide a
minimum mounting space of 5 mm between the two juxtaposed re-
lays as shown below.

5 mm min.

5 mm min.

The above minimum mounting space is necessary due to mutual
thermal interference generated by the relays. This restriction may
be ignored, however, depending on the operating conditions of the
relays. Consult OMRON for details.

There is no restriction on the mounting direction of each relay on the
PCB.

When using this circuit, confirm the set and reset states and then
take into account the circuit constant.

ALL DIMENSIONS SHOWN ARE IN MILLIMETERS.
To convert millimeters into inches, multiply by 0.03937. To convert grams into ounces, multiply by 0.03527.

Cat. No. K13-E1-11A
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OMRON

PCB Relay

G4aw

Impulse Withstand Voltage as High as
10 kV with 4-kV Dielectric Strength:
Ideal for Power Supply Switching

B Creepage distance of 8 mm min. meets VDE C/250.

B Dielectric strength of 4,000 VAC mi

B SPST-NO types conform to TV-8 rating.
B DPST-NO types conform to TV-5 rating.
B |nternational 2.54-mm terminal pitch.

Ordering Information

n.

NEOO&

Contacts SPST-NO DPST-NO
Mounting style Terminals
General purpose PCB (straight) G4W-1112P-US-TV8 G4W-2212P-US-TV5
Upper mounting Solder G4W-11123A-US-TV8 G4W-22123A-US-TV5
Quick-connect G4W-11123T-US-TV8 G4W-22123T-US-TV5

Note: When ordering, add the rated coil voltage to the model number.
Example: G4W-11123A-US-TV8 12 VDC

Model Number Legend:

Gaw-J OO0 0-00-00-

12345 6 7

Rated coil voltage

1. Contact Form
11:  SPST-NO
22: DPST-NO
2. Contact Type
1. Single button
3. Enclosure Rating
2: Unsealed

a

Mounting Style
None:Standard

3:  Upper mounting bracket
Terminals

P:  Straight PCB

A:  Solder
T Quick connect
Approved Standards

US: UL, CSA certified

7. TV Ratings
TV5: TV-5
TV8: TV-8
8. Special Function
None:General-purpose
Z:  Full-wave rectifier
9. Rated Coil Voltage
12, 24, 100 VDC
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Gaw OMRON G4aw
Specifications
m Coil Ratings
Single-side Stable Type
Rated voltage 12VDC 24 VDC 100 VDC
Rated current 66.7 mA 33.3mA 8 mA
Coil resistance 180 Q 720 Q 12,500 Q
Coil inductance | Armature OFF 0.93 3.7 61.8
(H) (ref. value) Armature ON 1.65 6.4 106

Must operate voltage 80% max. of rated voltage
Must release voltage 10% min. of rated voltage
Max. voltage 110% of rated voltage at 55°C
Power consumption Approx. 800 mW
Note: 1. The rated current and coil resistance are measured at a coil temperature of 23°C with a tolerance of +10%.

2. Operating characteristics are measured at a coil temperature of 23°C.

m Contact Ratings

Item SPST-NO DPST-NO

Load Resistive load Inductive load Resistive load Inductive load
(coso = 1) (cos¢ =0.4; L/R=7ms) | (cosod=1) (cos¢ =0.4; L/R =7 ms)

Rated load 15 A at 250 VAC; 10 A at 250 VAC; 10 A at 250 VAC; 7.5 A at 250 VAC;
15 Aat24 VDC 7.5Aat24 VDC 10 Aat24 VDC 5Aat24 VDC

Contact material AgCdO

Rated carry current 15A 10A

Max. switching voltage 250 VAC, 125 VDC

Max. switching current 15A 10A

Max. switching capacity | 3,750 VA, 375 W 2,500 VA, 225 W 2.500 VA, 240 W 1,850 VA, 120 W

Min. permissible load 100 mA at 5 VDC

m Characteristics
Contact resistance 30 mQ max.

Operate time 20 ms max. (mean value: approx. 13 ms)
Release time 5 ms max. (mean value: approx. 2.5 ms)
Bounce time Operate: approx. 3 ms

Max. operating frequency

Mechanical: 18,000 operations/hr
Electrical: 1,800 operations/hr (under rated load)

Insulation resistance

100 MQ max. (at 500 VDC)

Dielectric strength

4,000 VAC, 50/60 Hz for 1 min between coil and contacts
2,000 VAC, 50/60 Hz for 1 min between contacts of different poles (DPST-NO)
1,500 VAC, 50/60 Hz for 1 min between contacts of same pole

Impulse withstand voltage

10,000 V 1.2 x 50 ps between coil and contacts

Vibration resistance

Destruction: 10 to 55 Hz, 1.5-mm double amplitude
Malfunction: 10 to 55 Hz, 1.5-mm double amplitude

Shock resistance Destruction: 1,000 m/s2 (approx. 100G)
Malfunction: 150 m/s2 (approx. 15G)
Life expectancy Mechanical: 5,000,000 operations min. (at 18,000 operations/hr)
Electrical: 100,000 operations min. (at 1,800 operations/hr)
Ambient temperature Operating: —25°C to 55°C (with no icing)
Storage: -25°C to 55°C (with no icing)
Ambient humidity Operating: 35% to 85% RH
Weight Approx. 29 g
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m Approved Standards

UL508 (File No. E41643)/CSA C22.2 No.14 (File No.LR31928)

Model Contact form Coil ratings Contact ratings
G4W-1112P-US-TV8 SPST-NO 6 to 120 VDC 15 A, 250 VAC (general use)
G4W-11123A-US-TV8 15 A, 24 VDC
G4W-11123T-US-TV8 TV-8

1/2 hp, 125 VAC
1 hp, 250 VAC
3/4 hp, 240 VAC
G4W-2212P-US-TV5 DPST-NO 15 A, 250 VAC (general use)
G4W-22123A-US-TV5 10 A, 250 VAC (general use)
G4W-22123T-US-TV5 15 A, 24 VDC
TV-5
1/2 hp, 250 VAC
1/3 hp, 125/250 VAC
SEMKO (File No. 9346122, 9223128)
Contact form Coil ratings Contact ratings
SPST-NO 6-100 VDC 15/120 A, 250 VAC
DPST 6-120 VDC 10/80 A, 250 VAC
VDEO0435 (File No.1906, No.1907)
Contact form Coil ratings Contact ratings
SPST-NO 6, 12, 24, 48, 100 VDC 15 A, 250 VAC (cost = 1.0)
10 A, 250 VAC (cos¢ = 0.4)
15 A, 24 VDC (0 ms)
7.5 A, 24 VDC (40 ms)
DPST-NO 10 A, 250 VAC (cosé = 1.0)

7.5 A, 250 VAC (cos¢ = 0.4)
10 A, 24 VDC (0 ms)
5 A, 24 VDC (40 ms)
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Engineering Data

Max. Switching Capacity

GAW-1112P-US-TV8/-11123A-US-TV8/-11123T-US-TV8 G4W-2212P-US-TV5/-22123A-US-TV5/-22123T-US-TV5
5T mductve load (c0s6.= 04 ] Tr—
M LLI"'AC resistive lond | 2p|-AC inductive load (cos = 0.4)
- ® SSurw _ AC load
§ 10 % 10
g 5 §  sfphiiti—
g DC resistive load ‘3" L) \
VR DC inductive load
(=2 DC inductive load =<4 o - [=a
€ Y iR=7me \ £ (LR =7 ms)
ey <
£ 1 S 1
g g
w 05 o 05
0.2 0.2
0.1 0.1
5§ 10 20 50 100 200300 5 10 20 50 100 200300
Switching voltage (V) Switching voltage (V)
Life Expectancy
G4AW-1112P-US-TV8/-11123A-US-TV8/-1123T-US-TV8 G4W-2212P-US-TV5/-22123A-US-TV5/-22123T-US-TV5
7 [ )
5 g
© g
& @
8 5000l 8
% ' 110-VDC resistive load % 5,000 220-VAC inductive load (cos¢ = 0.4)
- 72 U A - ACToad
i 2,000 - (2020(;-::% .t‘r;)dumwe load i 2,000 » oo lg: q
2 4.000 £ 110-VDC inductive load (L/R = 7 ms) 2 o000 [ 11
s . 24-VDC(L/R=-7=mé) s " 110-VDC resistive load
S seol A4 2™ 2 X 110-VDC inductive load (LR = 7 ms) |
g N f- 24VDC e —iot g SOORENINC| 250-UAL résistive 10ad'
3 ~ sistive load VAL 1 — 3 ]
2 200 N oad - 2 200ff ] 24D roETG ToaT
2 NS 5 W O
100 = 100,
2 4 6 8 10 12 1415 0 2 4 6 8 10 12 14 16
Switching current (A) Switching current (A)
Ambient Temperature vs.
Maximum Voltage
20
)
R
o 180
(=]
£ 1w
<]
> 1» I~
E M
E mp-q-=l--r-
S 10
=
80 Note: The maximum voltage refers to the maximum
value in a varying range of operating power
T e T R N M voltage, not a continuous voltage.

Ambient temperature (°C)
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Dimensions

Note: All units are in millimeters unless otherwise indicated.

G4W-[112P-US-TV Mounting Holes (Bottom View) Terminal Arrangement/internal
G4W-1112P-US-TV-8 Connections (Bottom View)
Two, 1.2-dia. holes Two, 1.8-dia. holes
{5044 7.62 '
- (4.67) ' 5 1—|
] ! ] 1
i 110.16 X '
¢ |
_ (4.67) | 6 4 l
19.5 max. ®) ‘,2.64)
L
| G4W-2212P-US-TV-5
: Two, 1.2-dia. holes Four, 1.8-dia. holes
. 30.5 max. 5 24 .62 / o
| 7
o ; l 4}/ _¢_ q,_lﬁlsﬁ l 5 3p_ 1 |
VT A | 10.16 : % o 3 |
L ] au.
6 ol
05 05 15 %.—5’5 | f?- 4 .d)_(4.67) | e l
- - ¥
10.1640.1 _{(5) |__ (264)
GAW-[1123A-US-TV 3810.2 Terminal Arrangement/internal
1.75R ~— 31 max, —= Connections (Bottom View)
23.4 — G4W-11123A-US-TV8
20max, | by l_.: Rl
15.24 dip ,J_ :— —<:J 19 {!
tecpm | V]| r) '
e ‘\l 8
o ol 97
3 dia. hol e\ 475 05 G4W-11123T-US-TV-8
: [6.5 -
31 1
31 max. :) 6 4 2
, S
= — GAW-22123A-US-TV5
45 max. G4W-22123T-US-TV5
G4W-[1123T-US-TV L - ’ls ST—I‘[ -
3810.2 . .
1.75R ~— 31 max. —f <} % .1'5
~ 23.4—] 6 -2
| \\ T
20max. | L'*L 3,
] 15.24 a5 ' £‘ N Mounting Holes (Bottom View)
: tecem—| V]| |
Tolerance: +0.2
2.1
3-dia. hole , 9.7 —— 98 _’I
\ 0.5
s f8.35
D‘l
31 max.
h—ﬂ

]_”l

45 max. ——,
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ALL DIMENSIONS SHOWN ARE IN MILLIMETERS.
To convert millimeters into inches, multiply by 0.03937. To convert grams into ounces, multiply by 0.03527.

Cat. No. J39-E1-7C
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G8P

PCB Relay

Small, Low-Cost 30-A Power Relay for
PCB Applications

B Small, yet capable of switching up to a 30-A loads.
M |nexpensive.

M |deal for home and industrial appliances, HVAC
(heating, ventilating, and air conditioning), and
many other applications.

B A variety of contact forms: SPDT, SPST-NO, and
SPST-NC.

B UL Class B and F insulation, open and sealed
versions, and dust cover available.

B Solder-plated terminals for better solderability.

Ordering Information

Contact Standard Class B Class F
form Open Plastic-sealed Open Plastic-sealed Open Plastic-sealed
SPST-NO G8P-1111P-US | G8P-1114P-US | G8P-1111P-BI-US | G8P-1114P-BI-US | G8P-1111P-CF-US | G8P-1114P-CF-US
SPST-NC G8P-1011P-US | G8P-1014P-US | G8P-1011P-BI-US | G8P-1014P-BI-US | G8P-1011P-CF-US | G8P-1014P-CF-US
SPDT G8P-111P-US | G8P-114-US G8P-111P-BI-US | G8P-114P-BI-US | G8P-111P-CF-US | G8P-114P-CF-US
Note: 1. The contacts described above are AgCdO. Ag- and AgSn-contacts are also available. Consult OMRON for details.

2. When ordering, add the rated coil voltage to the model number.
Example: G8P-111P-US 12 VDC
Rated coil voltage

Model Number Legend:

esp-(1000J0-0-0 O voe
12345 6 7 8

1. Number of Poles 3. Contact Types 6. UL Insulation Rate
1:  1pole 1:  Single button None:Standard

2. Contact Form 4. Enclosure Ratings Bl: Class B
None:SPDT 1:  Open CF: ClassF
1:  SPST-NO 4:  Plastic-sealed 7. Approved Standards
0: SPST-NC 5. Terminals US: UL/CSA certified

P:  Straight PCB 8. Rated Coil Voltage

5,6,9, 12,15, 18, 24,48 VDC

m Accessories (Order Separately)
[ Dust cover | G8P-R99-CO1

-
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G8P

Specifications

m Coil Ratings
Rated voltage 5VDC 6 VDC 9VDC 12VDC 15 VvDC 18VDC [24VDC |[48VDC
Rated current 185 mA 150 mA 93 mA 77 mA 59 mA 47 mA 36 mA 19 mA
Coil resistance 27 Q 40 Q 97 Q 155 Q 256 Q 380 Q 660 Q 2,480 Q
Coil inductance Armature OFF | 0.12 0.16 0.35 0.58 0.99 1.54 243 9.41
(H) (ref. value) Armature ON 0.18 0.26 0.53 0.92 1.56 2.40 4.14 14.7

Must operate voltage 75% max. of rated voltage
Must release voitage 10% min. of rated voltage
Max. voltage 120% of rated voltage
Power consumption Approx. 900 mW

Note: The rated current and coil resistance are measured at a coil temperature of 23°C with tolerances of +10%.

= Contact Ratings

Item SPST-NO | SPST-NC T SPDT
Load Resistive load (cos¢ = 1)
Rated load 30 A at 250 VAC; 15 A at 250 VAC; 20 A/10 A* at 250 VAC;
20 Aat28 VDC 10 Aat28 VDC 20 A/10 A* at 28 VDC
Contact material AgCdO
Rated carry current 30A | 15A 20 A/10 A*

Max. switching voltage

250 VAC, 28 VDC

Max. switching current

AC:30A,DC:20A AC:15A,DC: 10 A AC:20 A/Z10 A,DC: 20 A/10 A*

Max. switching capacity

7,500 VA, 560 W 3,750 VA, 280 W 5,000/2,500 VA, 560/280 W*

Min. permissible load 500 mA at5 VDC
Note: *NO contact/NC contact
m Characteristics

Contact resistance 20 mQ max.

Operate time

15 ms max. (mean value: approx. 8.4 ms)

Release time

10 ms max. (mean value: approx. 1.6 ms)

Max. operating frequency

Mechanical: 18,000 operations/hr
Electrical: 1,800 operations/hr (under rated load)

Insulation resistance

10 MQ min. (at 500 VDC)

Dielectric strength

1,500 VAC, 50/60 Hz for 1 min

Vibration resistance

Destruction: 10 to 55 Hz, 1.65-mm double amplitude for 2 hours
Malfunction:10 to 55 Hz, 1.65-mm double amplitude for 5 minutes

Shock resistance Destruction: 1,000m/s2 (approx. 100G)
Malfunction: 100 m/s2 (approx. 10G)
Life expectancy Mechanical: 10,000,000 operation min. (at 18,000 operations/hr)
Electrical: See Engineering Data.
Ambient temperature Standard types: -55°C to 70°C
Class B insulation types: -55°C to 85°C
Class F insulation types: -55°C to 105°C
Ambient humidity Operating: 45% to 85%
Weight Approx. 20 g (G8P-111P), approx. 30 g (G8P-114P)

Note: The data shown above are initial values.
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®m Approved Standards
UL (File No. E41643)

Type Contact | Coil ratings Contact ratings
form UL508-recognized UL873, UL478, UL1563

G8P-1111P-US SPST-NO |5t048 VDC | 15 A, 125 VAC (inductive load) 30 A, 250 VAC (inductive load)
10 A, 250 VAC (inductive load) 1 hp, 125 VAC (motor load)
15 A, 28 VDC (resistive load) 2 hp, 250 VAC (motor load)
1 hp, 125 VAC (motor load) 12 A, 277 VAC (inductive load)
1 hp, 250 VAC (motor load)
5 A (1,250 W), 250 VAC (tungsten load)

G8P-1011P-US SPST-NC 15 A, 125 VAC (inductive load) 15 A, 250 VAC (inductive load)
10 A, 250 VAC (inductive load) 0.25 hp, 125 VAC (motor load)
10 A, 28 VDC (resistive load) 0.25 hp, 250 VAC (motor load)
0.25 hp, 125 VAC (motor load) 6 A, 277 VAC (inductive load)
0.25 hp, 250 VAC (motor load)
3 A (750 W), 250 VAC (tungsten load)

G8P-111P-US SPDT NO/NC NO/NC
15 A/10 A, 125 VAC (inductive load) 20 A/10 A, 250 VAC (inductive load)
10 A/10 A, 250 VAC (inductive load) 1 hp/0.25 hp, 125 VAC (motor load)
15 A/10 A, 28 VDC (resistive load) 2 hp/0.5 hp, 250 VAC (motor load)
1 hp/0.25 hp, 125 VAC (motor load) 12 A/6 A, 277 VAC (inductive load)/
1 hp/0.5 hp, 250 VAC (motor load) uL873
5 A/3 A, 250 VAC (tungsten load)

CSA (File No. LR34815-124)

Type Contact form

Coill ratings

Contact ratings

G8P-1111P-US SPST-NO

G8P-1011P-US SPST-NC

G8P-111P-US SPDT

51048 VDC

6 A, 277 VAC (inductive load)
15 A, 125 VAC (inductive load)
10 A, 250 VAC (inductive load)
15 A, 28 VDC (resistive load)

1 hp, 125 VAC (motor load)

1 hp, 250 VAC (motor load)

5 A, 125 VAC (tungsten load)
5 A, 250 VAC, (tungsten load)

3 A, 277 VAC (inductive load)
15 A, 125 VAC (inductive load)
10 A, 250 VAC (inductive load)
10 A, 28 VDC (resistive load)
0.25 hp, 125 VAC (motor load)
0.5 hp, 250 VAC (motor load)
3 A, 125 VAC (tungsten load)
3 A, 250 VAC, (tungsten load)

NO/NC

6 A/3 A, 277 VAC (inductive load)

15 A/10 A, 125 VAC (inductive load)
10 A/10 A, 250 VAC (inductive load)
15 A/10 A, 28 VDC (resistive load)
0.5 hp/0.25 hp, 125 VAC (motor load)
1 hp/0.5 hp, 250 VAC (motor load)

5 A/3 A, 125 VAC (tungsten load)

5 A/3 A, 250 VAC, (tungsten load)
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Engineering Data

Max. Switching Capacity

SPST-NO SPST-NC SPDT
100 100 100
< < <
50
g0 AC resistive load € I g 50 AC resistive load (NO) T
et - e
Ex Z £ a0} £ . ZL T ]
3" 3 3 ll\'CIrels‘thlﬁci Toad (NC)
20 o0
g’m DC resistive load 2 \ ~ > 20 |
= 4 = \ L fobistive toad = Al DC resistive
.f-g‘-s .5-§’ 10 s iefs»qve_o_ ‘_-;’ 10} DC resistive load (NO)
T oad (NC|
@ é i o i
5 6f AC resistive load 5
o 16 56 100 30 0" 10 28 00350 T 50 100 750
Switching voltage (V) Switching voltage (V) Switching voltage (V)
Life Expectancy
SPST-NO SPST-NC SPDT
(7] m ,‘;
c c c
2 500 D 500 S 50
2 - g 2 NO contact
O 300 S 300 & 300—N\ 250-VAC resistive load
S Q ' S 200—N\f—] 250-VAC resistive load S 200N NO contack
- " - - 2
x Q\ 250-VAG resistive load 3 \ = N 28-VDC resistive load
> ™~ > >
O 100 o 100 4 O 100 y's
g = 5 B
° o ¢ ° F
@ I 28-VDC resistive load g so— Y0 load @ 50F NC contact
S %0 X I3 " 250-VAC resistive load
() [ (]
- | | p
0 10 20 30 40 50 0 20 30 40 60 0 20 30 40 50
Switching current (A) Switching current (A) Switching current (A)
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G8P OMRON G8P
Dimensions
Note: All units are in millimeters unless otherwise indicated.
= Open Types
G8P-1111P-(BI)-US
28.7 max. f=——""24.2 max-
J—E @i ¢ I 16.9 max.
I 1]
- ] 33105
156.3 38
16.3 —2.54 —8.9
—14
~—17.8
Terminal Arrangement/ Mounting Holes
Internal Connections (Bottom View)
(Bottom View)
5 Three,
B3 153 (9'4)// 2.1Ir:§2-dia.
- @6) I - - T holes
2 4 38 [ |
1A L [ 5.1 | |
| ) T @ |
5.1 + |
5 3.8 <
—— - _j @
/ 15.3
(2.8
Two, 1.140.1-dia. holes
G8P-1011P-(BI)-US
28.7 max. —1 p=—-24.2 max.——=f
rﬁ-‘ 16.9
max.
} )
J 3105
15.3
254 229— ]
Terminal Arrangement/ Mounting Holes
Internal Connections (Bottom View)
(Bottom View)
X: (1.8) Three,
229 1 2.110.2-dia.
o | | holes
- - 7 @8 17 E
2 381 |
L1 X st 1] |
I I 54 ] 1 |
t |
3.8 b
6 3 4 - ? mRE)
- - 15.3 o

2.8
Two, 1.10.1-dia. holes
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G8P-111P-(BI)-US

28.7 max. — f=——"24.2 max.——=
Pl
I L A 16.9
4| max.
| y ¢ s 1
d J U " 3.310.5
3.8
15,3 7.6 89
16.3 2.64 14
F—17.8—=

Terminal Arrangement/
Internal Connections
(Bottom View)

Mounting Holes
(Bottom View)

2.5

@8 17T p
38 |1
51 | | |
51 |1 !
:

3.8 Pt

. - ﬁ Jljgz)

15.3
(2.8

Two, 1.110.1-dia. holes

m Plastic-sealed Types

G8P-1114P-(BI)-US (202 max—]
J

21.1 max. 28.2 max.

5.4 max.

14.4 max.

33.9 max.

21.8 max.

3.710.5

Terminal Arrangement/
Internal Connections
(Bottom View)

164

J T
17.8
Mounting Holes
(Bottom View)
Three,
25 108 2.120.2-dia.
15.3 1 holes
s.'4)'
L _ 4
38
5.1 1
51 ]! !
3.8 T
// - - - __[_(4‘3)
/ 15.3
(4.8)

Two, 1.110.1-dia. holes
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G8sP

G8P-1014P-(BI)-US

r—20.2 max,—=i
J

21.1 max.

5.4 max.

28.2 max.

14.4 max.

33.9 max, ————=

21.8 max.

3.710.5

Terminal Arrangement/
Internal Connections
(Bottom View)

L]

17.8
Mounting Holes
(Bottom View)
Three,
2 5 32 2.110.2-dia.
229 / holes
/ 5!4)
38 &
5.1 |
—+1—&- ]
51 |1
4
38 P
At - - B _[(4.3)
/ 15.3
(4.8)

Two, 1.110.1-dia. holes
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G8P-114P-(Bl)-US r——zo.z max.—=
J
21.1 max. 28.2 max.
5.4 max.
14.4 max,
33.9 max.
21.8 max.
3.740.5 |
Terminal Arrangement/ Mounting Holes
Internal Connections (Bottom View)
(Bottom View) Four
_- - 2.10.2-dia.
I ) 2 153 7.6 32 holes N
—— 3 4 oY /'
: LA - /o
1 [ 3.8
[} -
| } sy |
+—& |
5 51 [ ! N
— ] 3.8 Pa
A - - ; . ____I_(4.3)
/ 15.3
(4.8)
Two, 1.110.1-dia. holes
Dust Cover
GBP'RQQ-C(" 27.4 max. f=—18.8 max. ~=-
!
' 13.0 max.
18.9 max. '

g L 32.5 max.

T

20.3 max.—

Precautions

Sealed Relays

Remove the vent hole tape seal from the cover after all soldering
and cleaning have been completed to allow air circulation within
sealed G8P Relays.

ALL DIMENSIONS SHOWN ARE IN MILLIMETERS.
To convert millimeters into inches, multiply by 0.03937. To convert grams into ounces, multiply by 0.03527.

Cat. No. K40-E1-5
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PCB Relay

G5J

Ideal for Microwave Oven Magnetrons

and Heater Switching

B Dual tab/PCB terminals.

® Small, space-saving bottom surface area..
B High impulse withstand voltage: 10 kV

Ordering Information

NEA

Enclosure rating Contact form Model
Unsealed SPST-NO G5J-1-TP-M
Note: When ordering, add the rated coil voltage to the model number.
Example: G5J-1-TP-M 12 VDC
Rated coil voltage
m Model Number Legend:
ess-U1-0-00 O
1 2 3 4
1. Number of Poles 2. Terminals 3. Others 4. Rated Coil Voltage
1: 1 pole (SPST-NO contact) TP: Relays with #187, Tab/PCB M: Standard 12, 18,24 VDC
Specifications
m Coil Ratings
Rated voltage 12 VDC 18 VDC 24 VDC
Rated current 58.3 mA 38.9mA 29.2mA
Coil resistance 206 Q 463 Q 822 Q

Must operate voltage

70% max. of rated voltage

Must release voltage 10% min. of rated voltage
Maximum voltage 110% of rated voltage
Power consumption Approx. 700 mW

= Contact Ratings

Rated load

16 A at 250 VAC/30 VDC (cos = 1)

Rated carry current

16 A

Max. switching voltage

250 VAC; 30 VDC

Note: 1. The rated current and coil resistance are measured at a coil temperature of 23°C with a tolerance of +10%.
2. =indicates DC (IEC 417 publications).
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OMmRON G5J
m Characteristics
Contact resistance 30 mQ max.
Operate time 20 ms max.
Release time 5 ms max.
Insulation resistance 1,000 MQ min. (at 500 VDC)
Dielectric strength 4,000 VAC between coil and contacts (1 min.)
1,000 VAC between contacts of same pole (1 min.)
Impulse withstand voltage 10 kV (1.2 x 50ps) between coil and contacts
Vibration resistance Destruction: 10 to 55 Hz, 1.5-mm double amplitude
Malfunction: 10 to 55 Hz, 1.5-mm double amplitude
Shock resistance Destruction: 1,000 m/s2
Malfunction: 150 m/s2
Life expectancy Mechanical: 2,000,000 operations min. (18,000 operations/hr)
Electrical: 100,000 operations min. (1,800 operations/hr)
Ambient temperature Operating: —25°C to 70°C (with no icing)
Ambient humidity 45% to 85%
Weight Approx. 22.5 g
m Approved by Standards
UL508 (File No. E41643)
Coil ratings Contact ratings
5to0 48 VDC 16 A 250 VAC
16 A30 VDC
1/2 HP 125 VAC
1 HP 250 VAC

CSA C22.2 No. 14 (File No. LR31928)

Coil ratings Contact ratings
51048 VDC 16 A 250 VAC
16 A 30 VDC
1/2 HP 125 VAC
1 HP 250 VAC
VDE0435, IEC255, (IEC355-1)
Coil ratings Contact ratings Approved conditions
51024 V= 16 A at 250 V", (cos¢ = 1) Duty level: class IlI
16 A at 30 V= (0 ms) Operative range: class 2

Pick-up class: class a

Pollution degree: 2

Overvoltage category: ||

Material group: llla

Ambient temperature: —25°C to 70°C

Note: \ indicates AC and == indicates DC (IE417 publications).

Engineering Data

Max. Switching Capacity Life Expectancy
100 — 5000
70 [72]
% & 3000
= ©
< 3 2
€ o
S o 1000 g
3 X 700 =
10
g " 5 N
S - 7 8 300 AN
= 5 - Ve 13} N
= DC resis- {1 "AC resis- @ ™
@ tive load tive load 3 N
3 1 o \
2 10 —
5
70
1 L %
0 30 50 100 300500 1.000 0 g 10 12 14 16 18 20
Switching voltage (V) Switching current (A)
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Dimensions

Note: All units are in millimeters unless otherwise indicated.

0.5
8.85 °
O
30 max.
0.5
._——W _j:
A el 5

Mounting Holes
(Bottom View)

475 Tolerance: +0.1

4.810.1 Three 1.7 dia.

7.540.1

23.910.1

Terminal Arrangement/
Internal Connections

(Top View)

(Bottor!t_VIew)

ALL DIMENSIONS SHOWN ARE IN MILLIMETERS.
To convert millimeters into inches, multiply by 0.03937. To convert grams into ounces, multiply by 0.03527.

Cat. No. J59-E1-1C

R
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PCB Relay

G4A

Miniature Single-pole Relay with 80-A

Surge Current and 20-A Switching
Current

B |deal for motor switching.

W Miniature, relay with high switching capacity built-in

applications.

W Creepage distance conforms to UL and CSA
standards.

B Highly noise-resistive insulation m

employed.

B Standard model available with flux protection

construction.

aterials

b\ LA

Ordering Information

Contact form Terminals Coil terminals Rated voltage Model
SPST-NO #250 tab terminals PCB terminals 5,12,24 VDC G4A-1A
PCB terminals G4A-1A-P
Note: When ordering, add the rated coil voltage to the model number.
Example: G4A-1A 12 VDC
Rated coil voltage
Model Number Legend:
G4A-[ ][ 1-0] O vbc
12 3 4
1. Number of Poles 3. Terminals
1: 1 pole None:Relays with #250 tab/PCB
P:  Straight PCB
2. Contact Form 4. Rated Coil Voltage
A:  SPST-NO 5,12,24 VDC
Specifications
m Coil Ratings
Rated voltage 5VDC 12 VDC 24VDC
Rated current 180 mA 75 mA 37.5mA
Coil resistance 27.8Q 160 Q 640 Q
Coil inductance | Armature OFF - 0.8H 35H
(ref. value) Armature ON --- 11H 48H
Must operate voltage 70% of rated voltage max.
Must release voltage 10% of rated voltage min.
Max. voltage 110% of rated voltage
Power consumption Approx. 0.9 W
Note: 1. The rated current and coil resistance are measured at a coil temperature of 23°C with a tolerance of +10%.

2. Operating characteristics are measured at a coil temperature of 23°C.
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G4A

m Contact Ratings

Rated load 20 A at 250 VAC
Rated carry current 20A

Max. switching voltage 250 VAC

Max. switching current 20 A

Max. switching capacity 5,000 VA

Min. permissible load 100 mA at 5 VDC

Note: P level: Agg = 0.1 x 10-8/operation (with an operating frequency of 120 operations/min)

m Life Expectancies
With Motor Load

Load conditions Switching frequency Electrical life expectancy
250 VAC: ON: 15s 100,000 operations
Inruch current: 80 A, 0.3 s (cos¢=0.7) OFF: 1.5s
Break current: 20 A (cos¢ = 0.9)

With Overload

Load conditions

Switching frequency

Electrical life expectancy

250 VAC:
Inruch current: 80 A (cos¢=0.7)
Break current: 80 A (cos¢ = 0.7)

ON: 15s
OFF: 15s

1,500 operations

With Inverter Load

Load conditions

Switching frequency

Electrical life expectancy

100 VAC; ON: 3s 30,000 operations
Inrush current: 200 A (0-P) OFF: 5s
Break current: 20 A
m Characteristics
Contact resistance 30 mQ max.
Operate time 20 ms max.
Release time 10 ms max.

Max. operating frequency

Mechanical: 18,000 operations/hr

Insulation resistance

1,000 MQ min. (at 500 VDC)

Dielectric strength

4,500 VAC 50/60 Hz for 1 min between coil and contact

1,000 VAC 50/60 Hz for 1 min between contacts of same polarity

Vibration resistance

Destruction: 10 to 55 Hz, 1.5-mm double amplitude
Malfunction: 10 to 55 Hz, 1.5-mm double amplitude

Shock resistance Destruction: 1,000 m/s? (approx. 100G)
Malfunction: 200 m/s? (approx. 20G)
Life expectancy Mechanical: 2,000,000 operations min. (at 18,000 operations/hr)
Motor load: 100,000 operations min. (ON/OFF: 1.5 s)
Inverter load: 30,000 operations min. (ON: 3 s, OFF: 5 s)
Ambient temperature Operating: -20°C to 55°C (with no icing)
Ambient humidity Operating: 35% to 85%
Weight Approx. 23 g

Note: The data shown above are initial values.
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Switching voltage (V) Switching current (A)

Dimensions

Note: All units are in millimeters unless otherwise indicated; dimensions shown in parentheses are in inches.
G4A-1A

G4A-1A-P
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Terminal Arrangement
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OmRON

G4A

Precautions

Mounting

When mounting two or more relays side by side, provide a minimum space of 3 mm between relays.

Terminal Connection

The terminals fit FASTON receptacle 250 and are suitable for positive-lock mounting.
Do not apply excessive force on the terminals when mounting or dismounting the relay.

The following positive-lock connectors made by AMP are recommended.

Type

Receptacle terminals

Positive housing

#250 terminals (width: 6.35 mm)

AMP 170333-1 (170327-1)
AMP 170334-1 (170328-1)
AMP 170335-1 (170329-1)

AMP 172076-1 natural color
AMP 172076-4 yellow

AMP 172076-5 green

AMP 172076-6 blue

Note: The numbers shown in parentheses are for air-feeding.

ALL DIMENSIONS SHOWN ARE IN MILLIMETERS.
To convert millimeters into inches, multiply by 0.03937. To convert grams into ounces, multiply by 0.03527.

Cat. No. J56-E1-2
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