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BAS/BS/SC SERIES

SPDT

1,2,5 Amp

M us

File No.:E75887

RoHS

Compliant

FEATURES

* FCC Pt 68

* Small Package
* Fully sealed

* PC Pin

« Sensitive type and standard type are available

CONTACT RATINGS

Contact Arrangement

1C

Contact Resistance

100mQ (1A 24VDC)

Contact Material

AgNi, Gold FLash, Silver Alloy

Contact Rating(Resistive) 1A 125VAC/30VDC
1A 240VAC/30VDC
2A 125VAC,3A 120VAC
5A/120VAC

Max. Switching Voltage 120VAC/30VDC

Max. Switching Current

2A DC/AC BAS,BS,SC
5A DC/AC BAS 511

ORDERING INFORMATION
BAS 111 DC12 GF - 1 - XXX

Model é

Coil Power:111=Standard type
511=Standard type heavy load
Coil Voltage

GF:Gold Flash Contacts
1:Covered Nil:Sealed

NIL:No Gold Flash

Customer code

BS/SC 211 DC12 GF - 1- XXX

Modelé

Coil Power:211=Sensitive type

Coil Voltage
GF:Gold Flash Contacts

NIL:No Gold Flash

Max. Switching Power 600VA/60W 1:Covered Nil:Sealed
Mechanical Life 5x10° operations Customer code
o
Electrical Life 5x10° operations resistive load 24VDC,1A COIL DATA at23°C
1x105 operations resistive load 120VAC,0.5A Standard Type
; Pick-up | Drop-out Max. ;
l:l/gllggzl Voltage | Voltage | Allowable Resci:s(t)lalnce
CHARACTERISTICS voe | (Max) | (Min) | Voltage | 000
3 2.1 0.3 3.3 20
Insulation Resistance 100MQ (at 500VDC) 5 35 05 55 56
Dielectric Between coil & contacts 1000VAC 1rT.1|n 6 42 06 6.6 80
Strength Between open contacts 500VAC 1min
9 6.3 0.9 9.9 180
Operate time (at nomi. volt.) <10ms 12 8.4 12 13.2 320
Rel ti t i. volt. <5
eei':ls.e ime (at nomi. volt.) ms 24 16.8 24 26.4 1280
Hum|dlty 35% ~ 85% RH 48 33.6 4.8 52.8 5120
Ambient temperature -25°C ~ +70°C Sensitive Type
) . Pick-u Drop-out Max. .
Shock Functional 98m/s? l;l/o:;unal Voltagg VoIFt)age Allowable . C_:ztml
; oltage Max. Min. esistance
Resistance Destructive 980m/s? VDC (VS)C(I) (V[I)C) V\c;lltjacg:)e Q+10%
Vibration resistance 10Hz ~ 55Hz 1.5mm DA 3 2.1 0.3 4.8 45
Unit weight Approx. 4g 5 3.5 0.5 8.0 120
Construction Sealed. Covered 6 4.2 0.6 9.6 180
9 6.3 0.9 14.4 400
Notes:1) The data shown above are initial values.
2) Please find coil temperature curve in the characteristic curved below. 12 8.4 1.2 19.2 700
24 16.8 2.4 384 2800

This datasheet is for customers' reference. All the specifications are subject to change without notice.

@ RELAYS & ELECTRONICS INT'L. CORP.

#* SINCE 1976 *

®

TEL:(516) 328-9292 FAX:(516)326-9125 www.hascorelays.com

email:info@hascorelays.com



Coil Power Standard Type: 450mW uL&CUL 1A 125VAC/30VDC
- 1A 240VAC/30VDC
Sensitive Type: 200mW 2A 125VAC,3A 120VAC
5A/120VAC

. : . Wiring Diagram PCB Layout
Outline Dimensions > .
(Bottom view) (Bottom view)
BAS/BS Series BAS/BS Series BAS/BS Series
6(21§A¢)X 047(1.2) 6-.039(1)
1 1 T c"/c
44 MAX A3MAX || | 7L ol 3 : s
(112)  (10.9) # ! ‘ (7.62) ' Vo=
‘ e f : s
- j Lo O o
= 14(10.16) e o i e et el
Il G2 1(2.54) 4(10.16) 1(2.54)
62 MAX SC Series SC Series SC Series
-~ (157 — 04701.2) 6-0.039(1)
‘ 1 r-:/[-'--'--'-- i |
! | 0— 0 &6
44 MAX 43 MAX #7L ,‘,, 3 _.Iil | VA
(11.2)  (10.9) ! ‘ ! (7.f2) g
- 1 1 m
= 3 ‘[ $ : o6~
T 2s 4(10.16) RS
I G2 1(2.54) I
; 4(10.16) 1(2.54)

Remark:1) In case of no tolerance shown in outline dimension: outline dimension <1mm,tolerance should be +0.2mm; outline dimension
>1mm and <5mm,tolerance should be +0.3mm;outline dimension >5mm, tolerance should be +0.4mm.
2) The tolerance without indicating for PCB layout is always +0.1mm.

ENDURANCE CURVE COIL TEMPERATURE RISE OPERATE TIME
& 100 g 60 & "
o [} g
g & s g \
S £
S e F
‘8_ 100 .0 2 40 8
x N o
g : AN g 30 6 N
= L i
o 240VAC/24VDC \ Operale time
g_ 10 = 20 4 4 N
@) N
s
10 74 2 e
" Release time
0
1 2 3 0 0.1 0.2 03 04 0.5 06 07 0 0.1 02 03 0.4 05 0.6 0.7
Switching Current (A) Coil Power (W) Coil Power (W)

This datasheet is for customers' reference. All the specifications are subject to change without notice.

I—IF\SI:D_/ RELAYS
RELAYS & ELECTRONICS INT'L. CORP.

% SINCE 1976 * TEL:(516) 328-9292 FAX:(516)326-9125 www.hascorelays.com email:info@hascorelays.com
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Cw us

File No.:E75887

RoHS

Compliant

» Sensitive type and standard type
are available

* Fully sealed

Contact Arrangement

2C

Contact Resistance

50mQ(0.1A 6VDC)

Contact Material

AgNi, Gold FLash, Silver Alloy

CAS112/CS212 DC12 - XXX

Model: |
CAS112=Standard type
CS212=Sensitive type

Contact Rating(Resistive) 2A/30VDC Coil Voltage:3, 5, 6, 9, 12, 18, 24, 48VDC ——
2.5A/12VDC
0.5A/125VAC Customer code
0.6A/120VAC
Max. Switching Current 2A
Standard Type
Max. Switching Power 75VA/60W -
Nominal | Pick-up | Drop-out Max. Coil
Mechanical Life 2x107 operations Voltage | Voltage | Voltage | Allowable | pogistance
VDG (Max.) (Min.) Voltage Q+10%
Electrical Life 2x108 operations resistive load 20mV 1KHz,1mA VvDC VDC VDC -
5 3.75 0.25 7.8 45
9 6.75 0.45 12.6 140
Insulation Resistance 1000MQ (at 500VDC) 12 9.00 0.60 19.4 280
Dielectric | Between coil & contacts | 1000VAC 1min 24 18.72 1.20 37.6 1070
Strength
9 Between open contacts 1000VAC 1min 48 36.00 2.40 74.2 4300
Operate time (at nomi. volt.) <7ms Sensitive Type
Release time (at nomi. volt.) <5ms Nominal | Pick-up | Drop-out Max. Coil
. N Voltage | Voltage | Allowable ;
Humidity 98% RH, 40°C YOS | Max) | (Min) | Voltage | Resistance
Ambi 2590 ~ +85°C VDC VDC VvDC -ve
mbient temperature - 5 375 0.40 15.0 167
Shock Functional 196m/s? 6 4.50 0.48 18.0 240
Resistance .
Destructive 980m/s? 9 6.75 0.72 27.0 540
Vibration resistance 10Hz ~ 55Hz 1.5mm DA 12 9.00 0.96 35.6 960
Unit weight Approx. 5g 18 12.96 1.44 53.4 2160
Construction Sealed 24 1872 192 701 3840
48 36.00 3.84 99.1 7680

Notes:1) The data shown above are initial values.
2) Please find coil temperature curve in the characteristic curved below.

This datasheet is for customers' reference. All the specifications are subject to change without notice.

% my
RELAYS & ELECTRONICS INT'L. CORP.

#* SINCE 1976 *

TEL:(516) 328-9292 FAX:(516)326-9125 www.hascorelays.com

RELAYS

email:info@hascorelays.com



Coil Power Standard Type:500mW ~ 580mW UL&CUL 2A/30VDC
" - : 2.5A/12VDC
Sensitive Type:150mW  48V:300mW 0.5A/125VAC
0.6A/120VAC

. . . Wiring Diagram
Outline Dimensions 9 g PCB Layp ut
(Bottom view) (Bottom view)
.386£.008 ol ('21.22)
787+.008 (9.840.2) 8-¢.039(1)
20+0.2
(20£0.2) ] ) 1Y o

-
f O O O O \ (2.54)

472 I::I

(12.0)

y | | | | | I Q O Q Q

138 ‘ T \ ! ‘ jJ '300 | 200 | 200

(3.5)‘ 300 Y2004 200 .300 (7.62) '(5.08)'(5.08)

) .08)

(7.62) (5.08)(5
T

(1.2 (1)

Remark:1) In case of no tolerance shown in outline dimension: outline dimension <1mm,tolerance should be +0.2mm; outline dimension
>1mm and <5mm,tolerance should be +0.3mm;outline dimension >5mm, tolerance should be +0.4mm.
2) The tolerance without indicating for PCB layout is always +0.1mm.

MAXIMUM SWITCHING POWER ENDURANCE CURVE
< 1000 = & :
5 P 2 i
2 AC Resistive Load [} AN 30VDC !
2 S N Resistive Load
S § 30
g o 2
5 2 10 /
© DC Resistive Léad S /
o /
2 /
fov I} 125VAC
Resistive Load
1
1omv T
10uA 100mA 1A 10A 0 1 2 3
Switching Current (A) Switching Current (A)

This datasheet is for customers' reference. All the specifications are subject to change without notice.

HASCO RELAYS
RELAYS & ELECTRONICS INT'L. CORP.

% SINCE 1976 * TEL:(516) 328-9292 FAX:(516)326-9125 www.hascorelays.com email:info@hascorelays.com
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Cw us « High sensitive 2 pole relay suitable for signal circuit
File No.:E75887 - Adopts twin contacts that are superior in contact reliability
* Completely enclosed type relay with sealed construction
being superior in durability to the environment
RoHS

» BABT Certificate NO.609662

Compliant

HAS112/HS212 DC12 - XXX
Contact Arrangement 2C |
Contact Resistance 50mQ (0.1A 6VDC) Model:
- - HAS112=Standard type
Contact Material AgNi, Gold FLash, Silver Alloy HS212=Sensitive type
Contact Rating(Resistive) 0.5A 125VAC, 2A30VDC

Coil Voltage:5, 6, 9, 12, 24, 48VDC

Max. Switching Voltage 250VAC/220vVDC
Customer code
Max. Switching Current 2A
Mechanical Life 1x108 operations Standard Type
} . 3x105 ti 2A 30VDC ; Pick-up | Drop-out Max. i
Electrical Life * 1. operations ( ) l:l/o?mal Voltage | Voltage | Allowable | g C-:?"
1x10¢ operations (1A 30VDC) otage | (Max.) (Min.) Voltage esistance
VDC | 'vbc | vbC vDC Q10%
5 3.5 0.5 7.5 62.5
ICHARACTERISTICS " | 6 | 2 | oe | s0 | w
9 6.3 0.9 13.5 203
Insulation Resistance 100MQ (at 500VDC) 12 8.4 12 18.0 360
Dielectric | Between coil & contacts | 1500VAC 1min 24 16.8 24 36.0 1440
Strength
g Between open contacts | 1000VAC 1min 48 33.6 4.8 72.0 5760
Operate time (at nomi. volt.) <5ms Sensitive Type
) ick- - Max. ;
Release time (at nomi. volt.) <3.5ms Nominal \ljlgli(agpe) E\)/r&‘t)a(g):t Allowable Coil
- Voltage (Max.) (Min.) Voltage Resistance
Humidity Max.85% RH VvDC VDC VDC VDC Q+10%
Ambient temperature -40°C ~ +85°C 5 4.0 0.5 11.5 167
Shock Functional 490m/s? 6 4.8 0.6 13.8 240
Resistance .
Destructive 980m/s? 9 7.2 0.9 20.7 400
Vibration resistance 10Hz ~ 55Hz 1.5mm DA 12 96 1.2 27.6 960
Unit weight Approx. 4.5g 24 19.2 2.4 55.2 3840
Construction Sealed 48 38.4 4.8 1104 15360

Notes:1) The data shown above are initial values.
2) Please find coil temperature curve in the characteristic curved below.

This datasheet is for customers' reference. All the specifications are subject to change without notice.

HASCO RELAYS
RELAYS & ELECTRONICS INT'L. CORP.

% SINCE 1976 % TEL:(516) 328-9292 FAX:(516)326-9125 www.hascorelays.com email:info@hascorelays.com



Coil Power Standard Type:400mW UL&CUL 0.5A60VDC
Sensitive Type:150mw 2A 25VDC

2A 30VDC
Temperature rise <65K 1A 100VAC

(Industrial control,business equipment)
1A 120VAC

2A 125VAC(Telephone equipment)
3A30VDC

Outline Dimensions Wiring Diagram PCB Layout
(Bottom view) (Bottom view)
.787(20) -394(10.0) IR 8-®.O3(0.84 047(1.2) 1(2.54)
— ' f¢ cous nCe NOY : o
> H ! RN |
g ! - ! g 1 1(254)
.134(3.4) 2 i . .024(0.6) i_1e COM113TC1£ NOg i g i_____ - JEp . o __4:
T [3.62)[5.08 ‘Ls‘os 3762 | TTTTTTTmTTmmTooooes

Remark:1) In case of no tolerance shown in outline dimension: outline dimension <1mm,tolerance should be +0.2mm; outline dimension
>1mm and <5mm,tolerance should be +0.3mm;outline dimension >5mm, tolerance should be +0.4mm.
2) The tolerance without indicating for PCB layout is always £0.1mm.

Mechanical life test Mechanical life test
ES g 1000 —— - vt Bt il
g £
s 3
o 4 =
= ko
, e
k3]
[}
k=
(o]
2 (@)
|
|
1 |
|
1
0 1 |
Initial 100 500 1000 5000 10000 Initial 100 500 1000 5000 10000
Operations(x10* OPS) Operations(x10* OPS)

This datasheet is for customers' reference. All the specifications are subject to change without notice.

HASCO RELAYS
RELAYS & ELECTRONICS INT'L. CORP.

% SINCE 1976 * TEL:(516) 328-9292 FAX:(516)326-9125 www.hascorelays.com email:info@hascorelays.com
9




Electrical life test Electrical life test
(2A 30VDC resistive load ) (2A 30VDC resistive load )
~ B mm e — == = ~ 1000 - - - -~ -~ ———— = —
> ° RSH-5 | 5 | %‘ RSH-5 | —NC 3 |
[0 N=6 | | | = N=6 [ NO | |
g . 721)<:Em7 - J\r 7777777 L 777777 4\ 8 20cpm : : :
E | | | g | | |
Pi k\ It | | 9 7777777 e e |
(Pickqup voltage) | : @ 100 -+ - Max.A
‘ S
| c
<}
O
1
| | |
0 1
Initial 10 2 % Initial 10 20 %0
Operations(x10* OPS) Operations(x10* OPS)
Contact reliability test Contact reliability test
(DC 10V-10mA,300cpm,70°C) (DC 10V-10mA,300cpm,70°C)
e~ S ] = 1000~ <= —p--—-r-o-—--~ - = - |
> RSH-5 | ®] RSHI5 1 ' 1 1l —Nc !
) N=6 | 3 N6 b N0 D
% 300cpm | [0} 300cpm | ! | | ! | ! |
S | g l ! | | ! | ! |
E | : o
(Pick-up voltage) Max. ' % : ) | | :
3p-——----—- === ; 2 | : :
— © I |
Min. 2 !
2P Droproutvoltags) | S !
M: 10,,,I,,r,ﬂ,,‘,,,:,,k,,:,,k,,:
| 1 | : | | : | : |
B e o
| | | ! | | ! | ! |
| | | : | | : | : :
| | | | | |
OI . 1000 1, o1 30 50 100 200 300 500 1000
nitial Initial
Operations(x10* OPS) Operations(x10* OPS)

This datasheet is for customers' reference. All the specifications are subject to change without notice.

HASCO RELAYS
RELAYS & ELECTRONICS INT'L. CORP.

% SINCE 1976 * TEL:(516) 328-9292 FAX:(516)326-9125 www.hascorelays.com email:info@hascorelays.com
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Cw us

File No.:E75887

RoHS

Compliant

* Compact size and low profile:
5(H)mmx14(L)mmx9(W)mm

* Meets FCC part 68 requirements

* High sensitivity:140mW nominal operating power

* Dual-in line packaging arrangement fits 1C socket

» Single latching type available

* Fully sealed (immersion cleanable)

2C
100mQ (0.1A 6VDC)

Contact Arrangement

Contact Resistance

Contact Material AgNi, Gold FLash, Silver Alloy

Contact Rating(Resistive) 0.5A 125VAC,1A 30VDC

Max. Switching Voltage 125VAC/110VDC
Max. Switching Current 1A

Max. Switching Power 62.5VA/30W
Mechanical Life 1x108 operations

2x105 operations 1A 30VDC
1x10° operations 0.5A 125VAC

Electrical Life

Insulation Resistance 1000MQ (500VDC)
Dielectric | Between coil & contacts | 1000VAC
Strength Between open contacts | 750VAC

Between 2 pole contacts| 1000VAC
Surge Between coil & contacts | 1500VAC
withstand | Between open contacts 1500VAC
voltage Between 2 pole contacts | 1500VAC
Operate time (at nomi. volt.) <3ms
Release time (at nomi. volt.) <3ms
Humidity 98% RH, 40°C
Ambient temperature -40°C ~ +70°C
Shock Functional 490m/s?
Resistance Destructive 980m/s?
Vibration Functional 10Hz to 55Hz 3mm DA
resistance | structive 10Hz to 55Hz 5mm DA
Unit weight Approx. 1.5g
Construction Wash tight sealed

T L-12-XXX
' |

Model

Operating function:
Nil=Single side stable
S=Surface mount

Coil Voltage:3, 5, 6, 9, 12, 24VDC

L=1 coil latching

Customer code

Single side stable

Nominal | KLl | rokage. | Allovaabl col
W
3 2.25 0.3 45 64.4
5 3.75 0.5 7.5 178
6 4.50 0.6 9.0 257
9 6.75 0.9 13.5 579
12 9.00 1.2 18.0 1028
24 18.00 2.4 36.0 2880
1 coil latching
; Action Reset Max. i
Voge | Yeloge| votage | Alowale | positance
vDC VDC VvDC
3 2.25 2.25 45 90
5 3.75 3.75 7.5 250
6 4.50 4.50 9.0 360
9 6.75 6.75 13.5 810
12 9.00 9.00 18.0 1440
24 18.00 18.00 36.0 3840

Notes:1) The data shown above are initial values.
2) Please find coil temperature curve in the characteristic curved below.

This datasheet is for customers' reference. All the specifications are subject to change without notice.

% my
RELAYS & ELECTRONICS INT'L. CORP.

#* SINCE 1976 *
11

TEL:(516) 328-9292 FAX:(516)326-9125 www.hascorelays.com

RELAYS

email:info@hascorelays.com



Coil Power | Single side stable:140mW(24VDC:200mW) UL&CUL 0.5A/125VAC
1A/30VDC

1 coil latching:100mW(24VDC:150mW)

Outline Dimensions Wiring Diagram PCB Layout
(Bottom view) (Bottom view)
551(14) 354(9) Single side stable 105.038(1) 1(2.54)
B_ . | 1 2 3 4 5 \—‘;
Iseria .012 e + L] P T e
straight (O‘f) Sg) T—/.—T N g
pin | T ) - ] i s
»© ' '
A \ \ < (Oogg) - ° E.U J:
Fﬁfﬂ i sooae2) 0o 876
s51014) 364(9) 1 coil latching 039(1) 1(2.54)
12203 453 mnnn
als 9 +9- ° §J ; ;
Surface %1 2 g 5 §L/J R i 1
S 5 "y )
mount N < &’l—\ 1 L g
o L 8
1 020 .292(7.42) -0+ o o A 1 A
2.54) ©3 A2 10 9 8 7 6 Ot

Remark:1) In case of no tolerance shown in outline dimension: outline dimension £1mm,tolerance should be +0.2mm; outline dimension
>1mm and <5mm;,tolerance should be +0.3mm;outline dimension >5mm, tolerance should be +0.4mm.
2) The tolerance without indicating for PCB layout is always +0.1mm.

Max. switching power curve Life curve
= i g
[} x
E IAC resistive load % o00
g 100
-LC) 50 \\
= \
2 v G resiive o
2]
© L 125VAC resisive oad
8 1ov 10
c
o
o
10mv ¢! 4
10uA 100mA 1A 10A 0 0.5 1 15
Contacts switching current (A) Contacts switching current (A)

This datasheet is for customers' reference. All the specifications are subject to change without notice.
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Cw us

File No.:E75887

RoHS

Compliant

* Small size

* Fully sealed

Contact Arrangement

1C

Contact Resistance

100mQ (0.1A 6VDC)

Contact Material

AgSnO, Silver Alloy

Model

H

BS 12 S

I

Coil Voltage

S:Sensitive Nil:Standard

- XX
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X
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Contact Rating(Resistive) 0.5A/125VAC 30VDC
Max. Switching Voltage 125VAC/60VDC PPCB
o Customer code
Max. Switching Current 1A
Max. Swiching Power | 62 5vAROW COILDATA  at20C
Mechanical Life 1x10° operations Standard Type
Electrical Life 1x107 operations : Pick-up | Drop-out Max. ;
Nominal Voltage | Voltage | Allowable C-;OII
voltage | (Max) | (Min) | Voltage | Resistance
VDC | 'vDC | VDC VDG 0+10%
3 2.40 0.30 4.5 45
Insulation Resistance 1000MQ (at 500VDC)
5 4.00 0.50 7.5 125
Dielectric Between coil & contacts | 1000VAC 1min
Strength 6 4.80 0.60 9.0 180
Between open contacts | 400VAC 1min 9 7.20 0.90 13.5 405
Operate time (at nomi. volt.) <5ms 12 9.60 1.20 18.0 720
Release time (at nomi. volt.) <5ms 24 19.20 2.40 36.0 2880
Humidity 35% ~ 85% RH Sensitive Type
Ambient temperature -30°C ~ +70°C Nominal | Pick-up | Drop-out Max. Coil
Voltage | VYoltage Voltage | Allowable | Resistance
Shock Resistance 98m/s? Voo, | (Max) | (Min) | Voltage | 100,
VDC VDC VDC e
Vibration resistance 10Hz ~ 55Hz 3.3mm 15 1.20 0.15 295 15
Unit weight Approx. 2.2g 3 2.40 0.30 45 60
Construction Covered 5 4.00 0.50 7.5 167
Notes:1) The data shown above are initial values. 6 4.80 0.60 9.0 240
2) Please find coil temperature curve in the characteristic curved below. 9 7.20 0.90 13.5 540
12 9.60 1.20 18.0 960
24 19.20 2.40 36.0 3840

RELAYS

This datasheet is for customers' reference. All the specifications are subject to change without notice.
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Coil Power Standard Type:200mW UL/CUL 0.1A/30VDC
0.3A/60VDC
Sensitive Type:150mW 0.5A/125VAC

Outline Dimensions Wiring Diagram PCB Layout
(Bottom view) (Bottom view)
49(12.5) 295(7.5) 1C
IT 62039 4054 3762)
T .02(0.5) |_| |_|

Remark:1) In case of no tolerance shown in outline dimension: outline dimension <1mm,tolerance should be +0.2mm; outline dimension
>1mm and <5mm,tolerance should be +0.3mm;outline dimension >5mm, tolerance should be +0.4mm.
2) The tolerance without indicating for PCB layout is always +0.1mm.

MAXIMUM SWITCHING POWER ENDURANCE CURVE
§ 5 E 500
5] e}
5 S N
o g X
g X
c o 50 oc
Q AC 2
o o7 U _% ~ ~Z
05 GL" AC
] DC 8 1o
03 7
0.1 5
10 20 30 40 50 100 200 300 400 500 o 02 04 06 0.8 10 12
Notice: Contact Voltage(V) Contact Current(A)

(1) To avoid using relay under strong magnetic field which will change the parameters of relays such as pick-up voltage and drop-out
voltage.

(2) The relay may be damaged because of falling or when shocking conditions exceed the requirement.

(3) Regarding the plastic sealed relay, we should leave it cooling naturally untill below 40°C after welding, then clean it and deal with
coating, remarkably the temperature of solvents should also be controlled below 40°C. Please avoid cleaning the relay by ultrasonic,
avoid using the solvents like gasoline, Freon, and so on, which would affect the configuration of relay or influence the environment.

(4) About preferable condition of operation, storage and transportation, please refer to “Relays Terminology”.

This datasheet is for customers' reference. All the specifications are subject to change without notice.
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TR SERIES

SPST-NO

3,5 Amp

RoHS

Compliant

Application for CUL/TUV

FEATURES

* 5A switching capability
* The width less than 7.2mm, Suitable for high

density mounting

* 10kV impulse withstand voltage between coil and

contacts

* Highly sensitivity: 200mW

* Outline Dimensions: (20.5x7.2x15.3)mm

CONTACT RATINGS

ORDERING INFORMATION
TR 1A 5 DC12 S - GF - XXX

Contact Arrangement 1A
Contact Resistance 100mQ(1A 24VDC) Model 4—,_
Contact Material AgSnO, Gold FLash, Silver Alloy
1A: 1 Form A

Contact Rating(Resistive) 3A/5A 250VAC/30VDC

L 5=5A 3=3A
Max. Switching Voltage 277VAC/30VDC
Max. Switching Current 5A Coil Voltage
Max. Switching Power 1385VA/150W S:Sealed Nil:Covered

Mechanical Life

5x10° operations

Electrical Life

1.2x10° operations

GF:Gold Flash Contacts Nil:No Gold Flash —

Customer Code

CHARACTERISTICS COIL DATA at23°C
Insulation Resistance 1000MQ (at 500VDC) Nominal | Pick-up | Drop-out | Max. Coil
Voltage | Voltage | Allowable )
Diclectr . ] Voltage (Max.) (Min.) Voltage Resistance
S;reei(;trr:c Between coil & contacts | 4000VAC 1min VDC VDG VDC VDG Q+10%
Between open contacts | 1000VAC 1min 3 2.25 0.18 3.90 45
Surge Voltage(Between coil & contacts) 10kV(1.2x50us) 5 3.75 0.25 6.50 125
Operate time (at nomi. volt.) <10ms 6 4.50 0.30 7.80 180
Release time (at nomi. volt.) <10ms 9 6.75 0.45 11.70 405
Humidity 98% RH, 40°C 12 9.00 0.60 15.60 720
Ambient temperature -40°C ~ +85°C 18 13.50 0.90 23.40 1620
Shock Functional 98m/s? 24 18.00 1.20 31.20 2880
Resistance -
Destructive 980m/s?
Vibration resistance 10Hz ~ 55Hz 1.5mm DA
Unit weight Approx. 3g
Construction Sealed, Covered

Notes:1) The data shown above are initial values.
2) Please find coil temperature curve in the characteristic curved below.

This datasheet is for customers' reference. All the specifications are subject to change without notice.
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Coil Power 200mwW

Outline Di : Wiring Diagram PCB Layout
utline Dimensions (Bottom view) (Bottom view)
-807(20.5) .283(7.2)
’g 1A .041§1.05) .453(11.5) ‘ .276(7) ‘
' .012(0.3)
=
g M ll
2 .012(0.3)
®.016(0.4) 012(03) .031(0.8)
5 T_1

(Bottom view)

Remark:1) In case of no tolerance shown in outline dimension: outline dimension £1mm,tolerance should be +0.2mm; outline dimension
>1mm and <5mm,tolerance should be +0.3mm;outline dimension >5mm, tolerance should be +0.4mm.
2) The tolerance without indicating for PCB layout is always +0.1mm.

ENDURANCE CURVE

100 ~

250VAC, Resistive Load 4

AgNi
15 /g

Operations (x10000 OPS)

7
8 AgSnO:

0 1 2 3 4 5 6
Contact current(A)

This datasheet is for customers' reference. All the specifications are subject to change without notice.
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KSD205 SERIES

DPDT

6 Amp

Cw us

File No.:E75887

RoHS

Compliant

FEATURES

* Fully Sealed

* Low Cost

* Miniature Two Pole Relay
* High Reliability
* 6 Amp Switching

CONTACT RATINGS

Contact Arrangement

2C

Contact Resistance

50mQ (1A 24VDC)

Contact Material

AgSnO, AgNi

Contact Rating(Resistive)

5A/30VDC 6A/240VAC

Max. Switching Voltage 250VAC/125VDC
Max. Switching Current 6A
Max. Switching Power 1440VA/150W

Mechanical Life

1x107 operations

Electrical Life

1x10° operations

ORDERING INFORMATION
KSD205 DC12V - XXX

Model

Coil Voltage:
5,6,9, 12, 24VDC

Customer code

CHARACTERISTICS COIL DATA at 20°C
Insulation Resistance 100MQ (500VDC) Nomina Voo | oot | Al e o
Dielectric | Between coil & contacts| 1500VAC 1min $/Dage (\'\;IS)C()) (\I\//llljrb) Velléage ?25;31 g";/]cace
Strength Between open contacts | 750VAC 1min 3 21 0.3 4.5 15
Operate time (at nomi. volt.) <10ms 5 3.5 0.5 75 42
Release time (at nomi. volt.) <5ms 6 4.2 0.6 9.0 60
Humidity 40 ~ 85% RH 9 6.3 0.9 13.5 135
Ambient temperature -25°C ~ +60°C 12 8.4 1.2 18.0 240
Shock Functional 98m/s? 24 16.8 2.4 36.0 960
Resistance Destructive 980m/s?

Vibration resistance

10Hz ~ 55Hz 1.5mm DA

Unit weight

Approx. 10g

Construction

Sealed

Notes:1) The data shown above are initial values.

2) Please find coil temperature curve

in the characteristic curved below.

This datasheet is for customers' reference. All the specifications are subject to change without notice.
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Coil Power 600mwW UL&CUL 5A/30VDC

6A/240VAC

Outline Dimensions Wiring Diagram PCB Layout
(Bottom view) (Bottom view)
87(22.1)
] (_ﬁT _o'( : ] 8.01.5(059) (=201 ZO%B suz)

Lls PRI ¥ B O S
.68(17.2) L L4g 2 ot ¢] i | \,\ O 1 T

T 1T I A7(4.3) __li4 1 %] | : g

071(1.8) -083 RO) © T o
65(16.5) @ (,fgéx%go) —o O O

1(2.54)

Remark:1) In case of no tolerance shown in outline dimension: outline dimension £1mm,tolerance should be +0.2mm; outline dimension
>1mm and <5mm,tolerance should be +0.3mm;outline dimension >5mm, tolerance should be +0.4mm.
2) The tolerance without indicating for PCB layout is always +0.1mm.

Operate time Coil Temp Rise Life Contact switching capacity
n G 60 g 3000 ‘ T 50
E & 8 SAZ50VAC = \
g10 850 X 2000 S 30 N
£ © = s IAC Regjistive’
i c 3A120VAC =1 N
8 onoreho g‘“’ L~ 2 1000 \\ g 10
perafe time| = P
6 © 30 @ 500\ 5 g
— = g 8‘ B 5 0.5| DY Resistiv
4 - g 20 o 0
Ve Relpase tifne 5] L1 100 0.4
=
2 10 0.2
0.2 0.3 0.4 05 06 0.7 0.1 02 0.3 0.4 0506 0.7 1 3 5 10 20 30 4050 100 200 380
Coil Power(W) Coil Power(W) Contact Voltage(A) Contact voltage(V)

This datasheet is for customers' reference. All the specifications are subject to change without notice.
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* 10A switching capability

M us

File No.:E75887
* 1 Form A and 1 Form C configurations

» Subminiature, standard PCB layout
* Plastic sealed and flux proofed types available
* Outline Dimensions:(18.4x10.2x15.3)mm

RoHS

Compliant

RPR F 1A 12 -1 S - XXX
Contact Arrangement 1A ‘ 1C :’— T 1
. Model
Contact Resistance 100mQ (1A 6VDC) )
F:Class F Nil:Class B
Contact Material AgSnO, Silver Alloy 1A:1 Form A 1C:1 Form C
Contact Rating(Resistive) Standard type |Sensitive type| Standard type | Voltage
5A/250VAC | 3A/250VAC| 3A/250VAC . .
5A30VDC | 3A/30VDC | 3A3ovDC | -covered Nil:Sealed
10A/125VAC S:Sensitive type Nil:Standard type
Max. Switching Voltage 250VAC/30VDC Customer code
Max. Switching Current 10A
Max. Switching Power 1250VA/150W Standard Type
. . ) i Pick-up | Drop-out Max. ;
Mechanical Life 1x107 operations Q‘/?)ESZI V;\)/:tage VR,If-age Allowable Resicsct)gnce
Electrical Life 1x10° operations voc | (Max) | (M) | Voltage | Toiqo
CHARACTERISTICS | o L0 o o, -
5 3.75 0.25 6.5 55
Insulation Resistance 1000MQ (at 500VDC) 6 4.50 0.30 7.8 80
Dielectric Between coil & contacts | 2500VAC 1min 9 6.75 045 n7 180
Strength . 12 9.00 0.60 15.6 320
Between open contacts 1000VAC 1min
. . 18 13.5 0.90 23.4 720
Operate time (at nomi. volt.) <8ms 24 18.0 1.20 31.2 1280
i i < .\
Release time (at nomi. volt.) <5ms Sensitive Type
Humidity 35% ~ 95% RH Nominal | Pick-up | Drop-out Max. Coil
) Voltage Voltage | Voltage | Allowable Resistance
Ambient temperature -40°C ~ +70°C 9 (Max.) (Min.) Voltage o
: . VDC | 'vbc | vbC vDC Q+10%
Shopk Functional 98m/s 3 205 0.15 45 45
Resistance ] )
Destructive 980m/s 5 3.75 0.25 75 125
Vibration resistance 10Hz ~ 55Hz 1.5mm DA 6 4.50 0.30 9.0 180
Unit weight Approx. 6g 9 6.75 0.45 13.5 400
Construction Sealed. Covered 12 9.00 0.60 18.0 720
Notes:1) The data shown above are initial values. 18 13.5 0.90 27.0 1600
2) Please find coil temperature curve in the characteristic curved below. 24 18.0 1.20 36.0 2800

This datasheet is for customers' reference. All the specifications are subject to change without notice.
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Coil Power Standard Type: 450mW UL&CUL 5A/250VAC, 5A/30VDC, 10A/125VAC
Sensitive Type: 200mW 3A/250VAC, 3A/30VDC
. . . Wiring Diagram PCB Layout
Outline Dimensions 9 g y'
(Bottom view) (Bottom view)
1A
.724(18.4) 1402(10.2) 1A 1A
4-®.051(1.3) 5(12.7) 1(2.54)
@ ] ] 'r--------------: Ab-F----4-{-1+
e ' ' TR O
C ) | s
! kE ' : IR ; g1, i
;:,'Iir N I (Bottom view) R
4 012(0.3) g .031(0.8)
.063(1.6) s
0.45%0.45 ’
1C 1c e
724(18.4) 402(10.2)
fm e, 4-0.051(1.3) | .5(12.7) 1(2.54)
i !

v
J I

.299(7.6)

'
T
'
T
1 O
[

o
©

WY
©

(Bottom view)

T —
E’_ ]sz(o.s)”l %‘ 031(0”8) .059(1.5)
.063(1.6) b - :
T 045x045

Remark:1) In case of no tolerance shown in outline dimension: outline dimension <1mm,tolerance should be +0.2mm; outline dimension
>1mm and <5mm,tolerance should be +0.3mm;outline dimension >5mm, tolerance should be +0.4mm.
2) The tolerance without indicating for PCB layout is always +0.1mm.

MAXIMUM SWITCHING POWER ENDURANCE CURVE COIL TEMPERATURE RISE

60

@
3

[Standard /
50 >/ /,
40 /

20

Contact Voltage(V)

Sensitive|

30

AC‘ RTsi‘sti‘vT ﬁ)ad
4
s LTI

/ DC Resistive Load

10 20 30 100 200 300 400 0 5 10 15

\ 250vAr30vDC Resistive Load (1A)
T T T T T T T 77 20

Operations (x10000 OPS)
1
Temperature Rise (K)

o
T

50VAC/30VDC Resistive Load (1C. 1A) Sensitive

Iq
0 80 90 100 110 120 130

Switching Current (A) Switching Current (A) Percentage of nominal coil voltage

This datasheet is for customers' reference. All the specifications are subject to change without notice.
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* 10A switching capability

M us

File No.:E75887
* 1 Form Aand 1 Form C configurations

» Subminiature, standard PCB layout
* Plastic sealed and flux proofed types available
* Outline Dimensions:(20.5x10.2x15.3)mm

Compliant

Contact Arrangement 1A ‘ 1C :I—HPR F 1A 12 -1 —S— B &Xl
Model
Contact Resistance 100mQ (1A 24VDC)
F:Class F Nil:Class B
Contact Material AgSnO, Silver Alloy ) )
: — c 1A:1 Form A 1C:1 Form C
Contact Rating(Resistive) 1A NO NG Coil Voltage
5A/250VAC |5A/250VAC | 3A/250VAC
5A/30VDC  |5A/30VDC | 3A/30VDC | 1:Covered Nil:Sealed
10A7125VAC | 10A/125VAC S:Sensitive type Nil:Standard type
Max. Switching Voltage 277VAC/30VDC Customer code
Max. Switching Current 10A 3A
Max. Switching Power 1250VA/150W 750VA/90W| Standard Type
Mechanical Life 1x107 operations Nominal \ngli(a;g ?/rc?l‘t)a-ggt Alllt\)/lv?gble Coil
ical Li s operati Voltage | (Max.) | (Min) | Voltage | eSistance
Electrical Life 1x10° operations VDC VDC VDC VDG Q+10%
CHARACTERISTICS | 22 b % 2
5 3.75 0.25 6.5 55
Insulation Resistance 1000MQ (500VDC) 6 4.50 0.30 7.8 80
Dielectric | Between coil & contacts | 4000VAC 1min 9 6.75 0.45 1.7 180
Strength
9 Between open contacts 1000VAC 1min 12 9.00 0.60 156 320
18 . . 720
Operate time (at nomi. volt.) <8ms 135 0-90 234
24 18.0 1.20 31.2 1280
Release time (at nomi. volt.) <5ms "
Sensitive Type
Humidity 35% ~95% RH : Pick-up | Drop-out Max. .
. R R Nominal Voltage | Voltage | Allowable .CO'I
Ambient temperature -40°C ~ +70°C Voltage | (\ax) | (Min) | Voltage | Resistance
vDC VDC VDC VDC Q£10%
Shock Functional 98m/s?
Resistance _ 3 2.25 0.15 45 45
Destructive 980m/s? 5 3.75 025 75 125
Vibration resistance 10Hz ~ 55Hz 1.6mm DA 6 450 0.30 9.0 180
Unit weight Approx. 7g 9 6.75 0.45 13.5 400
Construction Sealed, Covered 12 9.00 0.60 18.0 720
Notes:1) The data shown above are initial values. 18 13.5 0.90 27.0 1600
2) Please find coil temperature curve in the characteristic curved below. 24 18.0 1.20 36.0 2800

This datasheet is for customers' reference. All the specifications are subject to change without notice.
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Coil Power Standard Type: 450mW UL&CUL 5A/250VAC, 5A/30VDC, 10A/125VAC
Sensitive Type: 200mW 3A/250VAC, 3A/30VDC
. . . Wiring Diagram PCB Layout
Outline Dimensions 9 g y'
(Bottom view) (Bottom view)
1A
.807(20.5) .402(10.2) 1A 1A

4-0.05(1.3) | _.402 | 299

602(15.3)
___r!:
299
(7.6)
Shd
S
=

il ! Sl T
EI,, < (Bottom view)
1 2-0.3x0.8 1031(0.8)
.055(1.4) S
2-0.45%0.45
1C
.807(20.5) 1402(10.2) 1c 1c
5-0.05(1.3) , 402 | .299
--------------- 1025|776

a
T

602(15.3)
299
(7.8)

A* g * ! L | el ! O]

%I]F ES (Bottom view)

~i 2:0.3x0.8 %‘ 031(0.8) iggs
.055(1.4) ) .
2-0.45%0.45

Remark:1) In case of no tolerance shown in outline dimension: outline dimension <1mm,tolerance should be +0.2mm; outline dimension
>1mm and <5mm,tolerance should be +0.3mm;outline dimension >5mm, tolerance should be +0.4mm.
2) The tolerance without indicating for PCB layout is always +0.1mm.

MAXIMUM SWITCHING POWER ENDURANCE CURVE COIL TEMPERATURE RISE
. o 60
S s o < -
8’ % 2 Standard /
£ o 100 r L
S § g / /
N
g X % X \ 125VAC Resistive Load (NO) © 4 A
< s 8
& 10 2 g Sensitive
© c 2 S~ o 0 i
[oa: € = -
4 } 8. & \sovac a0voc Ressve Loz NO) 20
I D
3 L
'LDOC Resistive ® 1\ 2sovac.sovoc Resistive Losd (NC)
2 10
I
10 20 30 100 200 300 400 0 5 10 15 0 80 % 100 110 120 130
Switching Current (A) Switching Current (A) Percentage of nominal coil voltage

This datasheet is for customers' reference. All the specifications are subject to change without notice.

HASCO / RELAYS
RELAYS & ELECTRONICS INT'L. CORP.

% SINCE 1976 * TEL:(516) 328-9292 FAX:(516)326-9125 www.hascorelays.com email:info@hascorelays.com

22



M us

File No.:E75887

L

File No.:R 50216304

RoHS

Compliant

* Fully Sealed

* Highly reliable, low cost

* Miniature size & large switch capacity up to 20A

* High dielectric strength type

KLT F 1C 12 DC12- 1 - GF - XXX

Contact Arrangement 1A. 1B. 1C Model ‘|'
Contact Resistance 50mQ (1A 24VDC) F:Class F Nil:Class B
. Contact Arrangement:
Contact Material AgSnO, AgCdO, Gold FLash 1A=1 Form A
Contact Rating(Resistive) 3A 120VAC/28VDC 1B=1Form B
6A 120VAC/28VDC 1CC-t1 Ftoémt,c
12A 120VAC/28VDC CSI’I‘ \"’/‘gl o ;‘e'“g
;gﬁﬂgggﬁg Nil:Sealed 1:Covered Customer
GF:Gold Flash code
Max. Switching Current 20A 3A. B6A. 12A. 15A
Max. Switching Power 5540VA/560W i Pick-up | Drop-out Max. ;
9 Nominal Voltage | Voltage | Allowable Coil
Mechanical Lif 1x107 ti Voltage (Max.) (Min’) Voltage Resistance
echanical Life operations vDC VDG VDC VDC Q+10%
Electrical Life 1x10° operations 3 225 0.3 3.9 25
CHARACTERISTICS | .o o0 e
6 4.50 0.6 7.8 100
Insulation Resistance 2100MQ (at 500VDC) 9 6.75 0.9 n7 225
. . . 12 9.00 1.2 15.6 400
Dielectric | Between coil & contacts | 1500VAC 1min
Strength 24 18.0 24 31.2 1600
Between open contacts 750VAC 1min 48 64.0 48 62.4 6400
Operate time (at nomi. volt.) <8ms 20A
Release time (at nomi. volt.) <5ms i Pick-up | Drop-out Max. -
- Nominal | \/5it20e | Voltage | Allowable Coil
Humidity 45% ~ 85% RH Voltage M B Resistance
(Max.) (Min.) Voltage
: VDC | 'vbC VDC VDC Q£10%
Ambient temperature Class B:-40°C~85°C; Class F:-40°C~105°C 3 205 03 39 20
ghof:k Functional 98m/s? 5 3.75 05 6.5 55
esistance ) )
Destructive 980m/s 6 4.50 0.6 78 80
Vibration resistance 10Hz to 55Hz 1.5mm DA 9 6.75 0.9 11.7 180
Unit weight Approx. 12g 12 9.00 1.2 15.6 320
Construction Sealed, Covered 24 18.0 24 31.2 1280
Notes:1) The data shown above are initial values. 48 64.0 4.8 62.4 5120

2) Please find coil temperature curve in the characterjstic curved below. . . . . .
This datasheet is for customers' reference. All the specifications are subject to change without notice.
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3A 120VAC/28VDC, 6A 120VAC/28VDC
Coil Power 3A-15A: 360mW Resistive 12A 120VAC/28VDC, 15A/120VAC
20A/120VAC

N.O.Only, | 10A 12VDC Tungsten, 1500W 277VAC Ballast
Single Pole | 15A(1700W) 120VAC Tungsten,
1/2hp 120VAC

20A: 450mW uL&CuL

Tav 6A 250VAC/28VDC
. . . Wiring Diagram PCB Layout
Outline Dimensions (Bottom view) (Bottom view)

<0

1A

.748(19) MAX .610(15.5) MAX

2 (5] S0

- oo -1, -

=] 48 {¥( )

© 1B E o

1.016 B ] RS —o—
(0.4)
| || i “ .083+.008,| |.488+.01 134+.01
4884.01 (21%0.2) ' (12.20.25) (3.4%0.25)
(12.20.25) 161k012
(44z03)  A472012.0)

Remark:1) In case of no tolerance shown in outline dimension: outline dimension <1mm,tolerance should be +0.2mm; outline dimension
>1mm and <5mm,tolerance should be +0.3mm;outline dimension >5mm, tolerance should be +0.4mm.
2) The tolerance without indicating for PCB layout is always +0.1mm.

MAXIMUM SWITCHING POWER ENDURANCE CURVE COIL TEMPERATURE RISE
—~ 100 = = 7
g = 5 T ¢
= T o 30VDC,250VAC(Resistive Load) ]
g AC(1A) g 100 g é 60
O 15 § s N o
- =1
E 10 = % \ ® AT
5 \ 7 g
o i T ACO _5 1A € 40
g N =
DC(1A,1C) (o) 5A
1 o i 30
N o s 1c 0A
20
¢
10 100 1000 [ 5 10 15 0 80 90 100 110 120 130
Contact Voltage(V) Switching Current (A) Percentage Of Nominal Coil Voltage

This datasheet is for customers' reference. All the specifications are subject to change without notice.
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M us

File No.:E75887

RoHS

Compliant

Patent No.:201120133518.4

« Highly reliable, low cost

* Miniature size & large switch capacity up to 15A
* High dielectric strength type

* Fully Sealed

» Green Energy Saving

Contact Arrangement

1A. 1C

Contact Resistance

50mQ(1A 24VDC)

Contact Material

AgSnO, Silver Alloy

Contact Rating(Resistive)

3A 120VAC/28VDC
6A 120VAC/28VDC
12A 120VAC/28VDC
15A/120VAC

277VAC/28VDC

KLT F 1C 12 DC12 - L - XXX

F:Class F Nil:Class B

Contact Arrangement:
1A:1 Form A 1C:1 From C

Contact Arrangement:

Max. Switching Voltage

Max. Switching Current 15A

Max. Switching Power 2770VA/300W
Mechanical Life 1x107 times
Electrical Life 1x10%times

3=3A, 6=6A, 12=12A, 15=15A
Coil Voltage:

5,6,9, 12, 24, 48VDC
L:Latching LR=Reverse Polarity

Customer Code

Notes:1) The data shown above are initial values.

2) Please find coil temperature curve in the characteristic curved below.

This datasheet is for customers' reference. All the specifications are subject to change without notice.
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RELAYS

Insulation Resistance 100MQ (at 500VDC) Nominal | Action/Reset Impulse Coll
Voltage Voltage Width Resistance

Dielectric Between coil & contacts | 1500VAC 1min VDC VDC ms Q+10%
Strength Between open contacts 750VAC 1min 5 4.0 100 31
Reacting time (at nomi. volt.) 8ms max. 6 4.8 100 45
Resetting time (at nomi. volt.) 5ms max. 9 7.2 100 100
Humidity 45% ~ 85% RH 12 9.6 100 180
Ambient temperature -40°C ~ +85°C 24 19.2 100 720
Shock Functional 98m/s? 48 38.4 100 2880
Resistance .

Destructive 980m/s?
Vibraton esistance 10tz o S5z 1.5mm DA co.
Unit weight Approx. 12g Coil Power 800mW
Construction Sealed

email:info@hascorelays.com




3A 120VAC/28VDC, 6A 120VAC/28VDC
Resistive 12A 120VAC/28VDC

15A/120VAC
UL&CUL
N.O. Only, 10A 12VDC Tungsten, 1500W 277VAC Ballast
Single Pole 15A(1700W) 120VAC Tungsten,

1/2hp 120VAC

, . , PCB Layout
Outline Dimensions Y
(Bottom view)
.756(19.2) MAX .610(15.5) MAX
| T o
ola \(5-1.3)DIA.
oY
22 33 o
el i
| @; I 1 o -
L
' “ .079£.008 488+.01 134£.01
(1.421828:60215) —_— (2+0.2) (12.240.25) (3.420.25)
— .138+.012
(35503,  A472(12.0)
1A 1C
. 20x 4 20- 4
Straight I
Polarity 1 1
Wiring 3 30"
Diagram
(Bottom
view) 207 4 20: I4
Reverse 4 1
Polarity
30° 30t

Remark:1) In case of no tolerance shown in outline dimension: outline dimension <1mm,tolerance should be +0.2mm; outline dimension
>1mm and <5mm,tolerance should be +0.3mm;outline dimension >5mm, tolerance should be +0.4mm.

2) The tolerance without indicating for PCB layout is always +0.1mm.

Notice
1.Relay is on the “reset” or “set” status when being released form stock, with the consideration of shock risen from transit and relay

mounting, relay would be changed to “set” or “reset” status, therefore, when application (connecting the power supply), please reset the

relay to “set” or “reset’status on request.
2.In order to maintain “set” or “reset” status, energized voltage to coil should reach the rated voltage, impulse width should be 5 times

more than “set” or “reset” time. Do not energize voltage to “set” coil and “reset” coil simultaneously. Long energized time (more than 1

min) should be avoided.

This datasheet is for customers' reference. All the specifications are subject to change without notice.
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SSD SERIES

SPDT

3,6,10 Amp

c“\ us

File No.:E75887

AN

File No.:R 50215414

RoHS

Compliant

FEATURES

* Highly reliable, low cost

* Miniature size & large switch capacity up to 10A
* High dielectric strength type

* Printed circuit terminals fits grid with 2.54mm

» CUL recognized

* Fully Sealed

CONTACT RATINGS ORDERING INFORMATION
Contact Arrangement 1A,1B,1C SSD F 106PH DC12 _S_ - XXX
Contact Resistance 50mQ (1A 24VDC) Model
Contact Material AgSnO, AgCdO F:Class F Nil:Class B
Contact Rating(Resistive) 10A/120VAC 6A/28VDC Contact Rating:
Max. Switching Voltage 250VAC/125VDC 103=3A,106=6A,110=10A
o Coil Voltage
Max. Switching Current 10A
S:Sensitive Nil:Standard
Max. Switching Power 2500VA/330W
Customer code
Mechanical Lift 2x107 ti
echanical Life operations COIL DATA at 20°C
Electrical Life 1x10° operations
P Standard Type
- Pick-up | Drop-out Max. :
Nominal Coil
CHARACTERISTICS Voltage \(lt\)/:;axgse V(ﬂtiig)e A\I/Ig}/tvaa bele Resistance
VDC ' ' g Q+10%
VDC VDC VDC °
2.25 0.3 3.9 2
Insulation Resistance 100MQ (at 500VDC) 3 0
- 5 3.75 0.5 6.5 56
Dielectric Between coil & contacts| 3000VAC 1min
Strength : 6 4.50 0.6 7.8 80
Between open contacts | 750VAC 1min 9 6.75 0.9 117 180
Operate time (at nomi. volt.) <7ms 12 16.0 12 156 320
Release time (at nomi. volt.) <4ms 24 18.0 2.4 31.2 1150
Humidity 45% ~ 85% RH 48 36.0 4.8 62.4 4608
Ambient temperature Class B:-45°C~85°C Class F-45°C~105°C Sensitive Type
Shock Functional 98m/s? ; Pick-up | Drop-out Max. Coil
Nominal ol
Resistance Voltage | Voltage | Allowable Resist
. Voltage i esistance
Destructive 980m/s? (Max.) (Min.) Voltage
VDC | 'vDC VDC VDG Q10%
Vibration resistance 10Hz ~ 55Hz 1.5mm DA 5 3.75 05 6.5 80
Unit weight Approx. 10g 6 4.50 0.6 7.8 110
Construction Sealed 9 6.75 0.9 11.7 250
Notes:1) The data shown above are initial values. 12 16.0 12 156 440
2) Please find coil temperature curve in the characteristic curved below. 24 18.0 2.4 31.2 1780

This datasheet is for customers' reference. All the specifications are subject to change without notice.
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Coil Power Standard:450mW (24V. 48V:500mW) UL&CuL 6A 120VAC/28VDC
Sensitive:310mW~330mwW 10A 120VAC
Tav 10A/250VAC 10A/28VDC

. . . Wiring Diagram PCB Layout
Outline Dimensions ; .
(Bottom view) (Bottom view)
N s
' ! 5(12.7)  2(5:08)  3762)
' ! 5-01.3 —
842(21.4) 65165 |  TTmmmmmmmmmmmmooes P R SR S SRS
------------------ i \,\\ N7 N7 E
< g 1B E E il
5 s 4 bl aese N A
\QI U U U R L EEEEEE R L 1(2.54) -2(5.08)
.083 .5(12.7) 2 o
@n'’ (5.08) 2 ?Z)g __________________

Remark:1) In case of no tolerance shown in outline dimension: outline dimension £1mm,tolerance should be +0.2mm; outline dimension
>1mm and <5mm,tolerance should be +0.3mm;outline dimension >5mm, tolerance should be +0.4mm.
2) The tolerance without indicating for PCB layout is always +0.1mm.

MAXIMUM SWITCHING POWER ENDURANCE CURVE COIL TEMPERATURE RISE
g 100 a 100 g 60
= @ A
5 s \ 8 50
5 S \ 4
o Resistive Load| § ULLoad 6A 120VAC/28VDC e |
6 =}
8 - ® 40
= 6 = x o | —
§ 2 < g L]
S 10 £ 20
= o)
[ = o
93
! 8 20
10
10 100 200 300 400500 1 2 4 6 8 10 12 14 16
0 80 90 100 110 120 130
Contact voltage(V) Switching Current (A) Percentage Of Nominal Coil Voltage

This datasheet is for customers' reference. All the specifications are subject to change without notice.
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SLT SERIES SPDT 10,20 Amp

FEATURES
N us g

File No.:E75887 * Small size
* Light weight
* Low power consumption

» PC board mounting

RoHS

* Fully sealed

Compliant

CONTACT RATINGS ORDERING INFORMATION
Contact Arrangement 1A,1C S_I—l 1A 29 DC12 - XXX
Contact Resistance 100mQ (1A 6VDC)
Contact Material AgSnO Model
Contact Rating(Resistive) 20A/14VAC 10A/120VAC
Contact Arrangement:1A,1C

Max. Switching Voltage 380VAC/42VDC
Max. Switching Current 20A Contact Rating:10A & 20A
Max. Switching Power 1200VA/280W Coil Voltage
Mechanical Life 1x107 operations

) ] ) Customer code
Electrical Life 1x10% operations
CHARACTERISTICS COIL DATA at 20°C

. ) ! Pick-up | Drop-out Max. i
Insulation Resistance 1000MQ (at 500VDC) Nominal Voltage | Voltage | Allowable| Qct)ll
. Voltage | (Max.) | (Min.) | Voltage esistance

Dielectric Between coil & contacts 500VAC 1min VDC VDC VDC Visle 0+10%
Strength

9 Between open contacts 500VAC 1min 6 4.8 0.30 6.6 60
Operate time (at nomi. volt.) <10ms 9 7.2 0.45 9.9 135
Release time (at nomi. volt.) <5ms 12 9.6 0.60 13.2 240
Humidity 85% RH(20°C) 24 19.2 1.20 26.4 960
Ambient temperature -40°C ~ +85°C
Shock Functional 98m/s?
Resistance .

Destructive 980m/s?

Vibration resistance 10Hz ~ 55Hz 1.5mm DA
Unit weight Approx. 6g
Construction Sealed

Notes:1) The data shown above are initial values.
2) Please find coil temperature curve in the characteristic curved below.

This datasheet is for customers' reference. All the specifications are subject to change without notice.
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Coil Power 600mW UL&CUL 20A/14VDC 10A/120VAC
10A/14VDC
1/2HP 125VAC

. . . Wiring Diagram PCB Layout
Outline Dimensions (Bottom view) (Bottom view)

: AN 4-9.051
$.055

(1.3)

(1.4)
—~ a
) Y U
I~
| ! ‘ ‘ 1A 2 A
0 I i
VA VA
401(10.2)_ | ‘L‘.041(1.05) - A\ AN
| |.059+.0008 2(.098(2.5) | .401(10.2)
1.5240.02) | |l«:394(10 s >
.098(2.5) —p | §1-02%0 @
618(15.7) 484(12.3)

1C

Remark:1) In case of no tolerance shown in outline dimension: outline dimension <1mm,tolerance should be +0.2mm; outline dimension
>1mm and <5mm,tolerance should be +0.3mm;outline dimension >5mm, tolerance should be +0.4mm.
2) The tolerance without indicating for PCB layout is always +0.1mm.

Operate time Coil Temp Rise Life Contact switching capacity
’g‘ o S 2000 < 2 i i
5 ‘g’ 60 ‘8_ LAt4VDC § 15 DC Resistive
E & 50 % 1000 5
= ) o | < 10A120VAC ® 49
Operate time 5 40 8 \ — G
2 T 500 g
——— g% L s X S 5
elease time £ 20 o 100 © AC Resistive
o 1
L F 10 |
0.3 0.4 0.5 0.6 0.7 0.8 0.9 0.3 0.4 05 06 0.7 0.8 0.9 5 10 15 20 10 20 304050 100 200 380
Coil Power(W) Coil Power(W) Contact Voltage(A) Contact voltage(V)

This datasheet is for customers' reference. All the specifications are subject to change without notice.
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RoHS

Compliant

e

+ Subminiature Light Weight Relay
* Switching Capacity Up to 16A
* High Sensitivity

» P.C.Board Mounting, Direct Pitch Terminal

Contact Arrangement

1A,1C

Contact Resistance

50mQ (1A 24VDC)

Contact Material AgSnO, AgNi

Contact Rating(Resistive) 1A 1C
10A/125,250VAC 10A/125VAC
10A/30VDC 5A/250VAC,3VDC
1/10HP 125,277VAC 1/10HP 125,277VAC

MHR 16 C DC12 - XXX

I

Model

10:10A 16:16A

A1A C:1C
Coil Voltage

Max. Switching Voltage 250VAC/125VDC Customer code
Max. Switching Power 4000VA/480W 1A
. . ; :
Mechanical Life 1%x107 operations Nominal | Pick-up | Drop-out Max, ol
Electrical Life 1x10° operations Voltage Voltage | Voltage | Allowable | Resjstance
(Max.) (Min.) Voltage Q+10%
vDC VDC VDC VDC S
6 4.8 0.30 7.8 180
Insulation Resistance 500MQ (at 500VDC)
9 7.2 0.45 11.7 405
Dielectric | Between coil & contacts | 1500VAC 1min
12 9.6 0.60 15.6 720
Strength .
Between open contacts | 1000VAC 1min
24 19.2 1.20 31.2 2880
Operate time (at nomi. volt.) <10ms
Release time (at nomi. volt.) <4ms 1C
N o R Nominal Pick-up | Drop-out Max. Coil
Humidity 85% (20°C) ominal | yoltage | Voltage | Allowable Resistance
. . N Voltage | (Max.) | (Min.) | Voltage ’
Ambient temperature -40°C ~ +85°C VDC VDC VDC Vile Q+10%
Shock Functional 98m/s? 5 4.0 0.25 6.5 55.5
Resistance ;
Destructive 980m/s? 6 4.8 0.30 7.8 80
Vibration resistance 10Hz ~ 55Hz 1.5mm DA 9 7.2 0.45 11.7 180
Unit weight Approx. 9g 12 9.6 0.60 15.6 320
Construction Sealed 24 19.2 1.20 31.2 1280

Notes:1) The data shown above are initial values.

2) Please find coil temperature curve in the characteristic curved below.

This datasheet is for customers' reference. All the specifications are subject to change without notice.
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Coil Power 1A:200mW
1C:450mW

. . . Wiring Diagram PCB Layout
Outline Dimensions . .
(Bottom view) (Bottom view)
1A
878(22.3) max. .653(16.6) max. ] 2-0.035(0.9) €-7(17-8)ﬁ
. ; l_/ °
yal T g i J,
23 ?Oo’J 5 i 5(12.7)
i S i 1C > o o
I+ I 30.051(13)

4 299
o [L09123) i T <02 76)

Remark:1) In case of no tolerance shown in outline dimension: outline dimension £1mm,tolerance should be +0.2mm; outline dimension
>1mm and <5mm,tolerance should be +0.3mm;outline dimension >5mm, tolerance should be +0.4mm.
2) The tolerance without indicating for PCB layout is always +0.1mm.

MAXIMUM SWITCHING POWER ENDURANCE CURVE COIL TEMPERATURE RISE
—_ — 100 T T — 60
§’ 8 125VAC < 10‘ Siam‘iard T‘ype
5 o Resistive Load 9 | @son
% Resistive Load § % B 1A Standard Typ‘e//' |
5 1 = 5 T
8 10 x © 40 =
é 2 250VAC 3 — //
2 1o |_Resistive Load £ =
S g
@
Q
1 o 20
10
T 0 L3
0 10 100 200 300 400 500 14 6 8 10 12 14 16 18 0 80 100 120 140 160
Contact voltage(V) Switching Current (A) Percentage Of Nominal Coil Voltage

This datasheet is for customers' reference. All the specifications are subject to change without notice.
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HATO900 SERIES

SPDT 30,40 Amp

c“\ us

File No.:E75887

AN

File No.:R 50194653

RoHS

Compliant

FEATURES

* 4000VAC high dielectric strength
between contacts and coil is available
» Max. switch capacity up to 40A

CONTACT RATINGS ORDERING INFORMATION
Contact Arrangement 1A. 1B. 1C HAT F 901 C S 30 DC 12-1- XXX
Contact Resistance 50mQ(1A 24VDC) Model:’_
Contact Material AgCdO, AgSnO, Silver Alloy F:Class F Customer
Nil:Class B code
Contact Rating(Resistive) 30/40A 277VAC 30A/28VDC 901:PCB Pins Only without
L 902:PCB Pins & i
Max. Switching Voltage 277VAC/28VDC Quick Connects Pin 6
Max. Switching Current 40A 903:Quick Connects Coil Voltage
only-Flange Mount )
Max. Switching Power 11080VA/560W A:SPST-NO B:SPST-NC Coil:AC or DC
Mechanical Life 1x107 operations C_:SPDT )
Nil:Open C:Covered Nil:40A 30:30A
Electrical Life 1%10°% operations S:Sealed
Note: 902&903 relays do not have pin 6.
o
CHARACTERISTICS COIL DATA at25°C
DC
. . : Pick-up | Drop-out Max. Coil
Insulation Resistance 1000MQ (at 500VDC) Nominal Voltage | Voltage | Allowable Ol
. . Voltage M Mi Volt Resistance
Dielectric Between coil & contacts | 2000VAC 1min VDC (Max ) (Min.) olage Q+10%
Strength VvDC VvDC VDC °
Between open contacts | 1500VAC 1min 5 375 0.50 6.50 27
Operate time (at nomi. volt.) <15ms 6 4.50 0.60 7.80 40
Release time (at nomi. volt.) <10ms 9 6.75 0.90 11.70 97
Humidity 98% RH, 40°C 12 9.00 1.20 15.60 155
Ambient temperature Class B:-20°C~85°C Class F:-20°C~105°C 15 11.25 1.50 19.50 256
Shock Functional 98m/s? 18 13.50 180 | 23.40 380
Resistance - - . -
Destructive 980m/s* 22 16.50 2.20 28.60 640
Vibration resistance 10Hz to 55Hz 1.5mm DA 24 18.00 240 31.20 660
Unit weight Approx. 369 48 | 3600 | 480 | 62.40 2560
Construction Sealed, Covered, open type 110 82.50 11.00 143.00 13400

Notes:1) The data shown above are initial values.

2) Please find coil temperature curve in the characteristic curved below.

This datasheet is for customers' reference. All the specifications are subject to change without notice.
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AC

r:l/orlltwlnal Voltage | Voltage | Allowable Res?s(t):nce
3:39 (Max.) (Min.) Voltage 0£10%
VAC VAC VAC = | Coil Power ‘ DC:900mW AC:2VA |
12 9.6 1.2 15.60 27
110 88.0 11.0 . 2
1.70 360 UL&CUL || THP/120VAC, 2HPI277VAC, 2HP/240VAC
120 96.0 12.0 15.60 3040 20A/277VAC Ballast, 30A/120VAC Ballast
220 176.0 22.0 19.50 13490 NC 2HP/277VAC, 1HP/120VAC
240 192.0 240 23,40 15735 10A/277VAC Ballast,2A/120VAC Tungsten
: - - Y 20A/240VAC/14VDC
277 221.6 27.7 28.60 20300 15A/240VAC/14VDC
Outline Dimensions Wiring Diagram PCB Layout
(Bottom view) (Bottom view)
@ 1.079(27.4) TR 701(17.8)
N ' 1 F~ |
169(4.3)  .775(19.7) S 189(4.8) el | e 4-0.085(2.1)
K - 1 3 I I
6.\ é © : F’ M : \: 2
< = ; | : L=
HAT = ag o o | Balph| b :
901 o @ s : © ) !
Series 5 1A § :.14;9(3.8)
a—] a '—;----------: g E
764(19.4) ! o 2016.1)
with .862(21.9) ! : ' ' :
Pin '
6 248(6.3) 587(14.9) -949(24.1) .701(17.8)
2 4-0.083(2.1)
[ &
HAT = I
901 = ! &
Series g & . I
= n i} 1
Open 3 éf 1.149(38)
Type - 3 :
o —7T1 g I E
[t} -a]--
o
- =1 201(5.1)
s 1.079(27.4) Ty 701(17.8)
169(4.3)  .775(19.7) % 189(4.8) g Tooshe.
HAT i e l g e -~ g
901 g - @ E U e Ld
Series = 2g) L= |5 il e
without g - 13 2 | © : o
i & [ ! & 1.149(3.8)
Pin ] - R R 1A 3 1 i
6 | :
764(19.4) o
m (1B. 1C See next page) 402(10.2)

This datasheet is for customers' reference. All the specifications are subject to change without notice.
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Outline Dimensions Wiring Diagram PCB Layout

(Bottom view) (Bottom view)
' 5'_\1;1 ' 701(17.8)
o : Q 3-0.083(2.1
248(6.3), 587(14.9) -949(24.1) 1B : n = =
HAT : : Qy oy 8
901 ! D I | =
= '3 2, - : T
Series =] [ ' 8 . PN
Open @ g 1 14938)
o Y o) R
Type : E 5 SR
without = 54:3;1 : -
Pin 5 : 1c 1 402(10.2)
6 1 , l_| h i
3 2
.075(1.9) E EE -t E
24863 ; ‘ 1;; ‘ : 701(17.8)
— 2 d2x2 1A ! " L ! 3-0.083(2.1)
¥ 2-90.7 21.5x0.8 ' N ' —~
=1 e A A g
4 \ L (| DIIIIIIIIIIIIIIIINIS g L
1 B 2 LSl s LT
AR B - HE - |
902 | 5% B8 s 1B no g :
I%}%% E =5 | R I ; - |
Series | @y ! 3 ! ;
gl AT 14038 177" 2-81.1
gﬁl = @QL D ey 551(14)
g iy 1.079(27.4) 1C E EE _.E
= 401(10.2) ' "D“ " !
1.976(50.2) E \ - E
171E89) 1A I___') I%I ’\'_'_I 264(6.7) .402(10.2) .252(6.4)
— ] i E -
[ (] 2 Moo ’ 31 (Jg} 3158 g
D ®- ew: | J T
IP2N T Y A o ol o
HAT 1B . I%I [ g §$\ B
903 ! E R 5] * !
Series o — SRy e ) ggl— 8 E
s | g8 5 f
SE """""""""" N . ‘\ I %%
2| E o\-e E < -@ﬁﬂ)ﬁ
- ' | S
1c I—_llj T2 ors9)
| T ¥ i :
- 1.276(32.4) - : :

Remark:1) In case of no tolerance shown in outline dimension: outline dimension <1mm,tolerance should be +0.2mm; outline dimension
>1mm and <5mm,tolerance should be +0.3mm;outline dimension >5mm, tolerance should be +0.4mm.
2) The tolerance without indicating for PCB layout is always +0.1mm.

This datasheet is for customers' reference. All the specifications are subject to change without notice.
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HAT901 SERIES

MAXIMUM SWITCHING POWER ENDURANCE CURVE COIL TEMPERATURE RISE
= 100 o 110
?:) 0 22 8 30 N Iy E 10
8 30 [CNO) S o 9%
I3 1B =] 2
g jz 1cve) % " O g )
— 1C(NC) \
8 - g . =
® e aoal— L —T /
- 3 60 55A
AC Load 8' N Soa "]
15A /
DC Load 4 L
| 1 0A
10 100 200 1000 0 10 20 30 40 o 80 90 100 110 120 130 140 150 160
Contact Voltage(V) Switching Current (A) Percentage Of Nominal Coil Voltage
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File No.:E75887

RoHS

Compliant

Patent No.:201120133518.4

« Large switch capacity up to 40A

= Green Energy Saving

Contact Arrangement 1A. 1C
Contact Resistance 50mQ(1A 24VDC)
Contact Material AgSnO, Silver Alloy

Contact Rating(Resistive) | 30/40A 277VAC 30A/28VDC

Max. Switching Voltage 277VAC/28VDC

Max. Switching Current 40A

Max. Switching Power 7200VA/560W
Mechanical Life 1x107 times
Electrical Life 1x10%times

HAT F 901 C S 30 DC12-L - XXX

Model—_l_ T
F:Class F Nil:Class B
901:PCB Pins Only
A:SPST-NO C:SPDT
C:Covered S:Sealed
Nil:40A 30:30A

Coil Voltage
L:Latching LR=Reverse Polarity

Customer Code

Note:This relay do not have pin 6.

Insulation Resistance

1000MQ (at 500VDC)

Between coil & contacts

2000VAC 1min

Dielectric

Strength Between open contacts 1500VAC 1min
Reacting time (at nomi. volt.) 15ms max.
Resetting time (at nomi. volt.) 10ms max.
Humidity 98% RH,40°C
Ambient temperature -20°C ~ +85°C
Shock Functional 98m/s?
Resistance Destructive 980m/s?

Vibration resistance

10Hz to 55Hz 1.5mm DA

Unit weight

Approx. 26g

Construction

Sealed, Covered

Notes: The data shown above are initial values.

Nominal | Action/Reset Impulse Coll
Voltage Voltage Width Resistance
VDC VDC ms Q+10%

5 4.0 100 21

6 4.8 100 30

9 7.2 100 67.5
12 9.6 100 120
24 19.2 100 480
48 38.4 100 1920

| Coil Power ‘ 1200mW

This datasheet is for customers' reference. All the specifications are subject to change without notice.
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UL&CUL 1HP/120VAC, 2HP/277VAC, 2HP/240VAC
NO| 20A/277VAC Ballast, 30A/120VAC Ballast

2HP/277VAC, 1HP/120VAC
10A/277VAC Ballast, 2A/120VAC Tungsten

NC

_ _ _ PCB Layout
Outline Dimensions (Bottom view)
s 1.079(27.4) . .701(17.8)
169(4.3) .775(19.7) g 189(4.8) 2 3-02.1
o &
- b4 R RV, -~ %
© & & T - b
= = : L=
g i é 114938)
.764(19.4) .402(10.2)
.862(21.9)
1A c

i ' I
4e—! | 41
Straight - 10 - 1
Polarity i ‘
Nalpht

Wiring
Diagram
(Bottom

view)

Reverse

Polarity : i
HalpW

_____________________________

..........

Remark:1) In case of no tolerance shown in outline dimension: outline dimension <1mm,tolerance should be +0.2mm; outline dimension
>1mm and <5mm,tolerance should be +0.3mm;outline dimension >5mm, tolerance should be +0.4mm.
2) The tolerance without indicating for PCB layout is always +0.1mm.

Notice

1.Relay is on the “reset” or “set” status when being released form stock, with the consideration of shock risen from transit and relay
mounting, relay would be changed to “set” or “reset” status, therefore, when application (connecting the power supply), please reset the
relay to “set” or “reset’status on request.

2.In order to maintain “set” or “reset” status, energized voltage to coil should reach the rated voltage, impulse width should be 5 times
more than “set” or “reset” time. Do not energize voltage to “set” coil and “reset” coil simultaneously. Long energized time (more than 1
min) should be avoided.

This datasheet is for customers' reference. All the specifications are subject to change without notice.
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« 30A switching capabilities
» DPST-NO and DPDT configuration
» Meets VDE 8mm spacing, 4KV dielectric

M us

File No.:E75887

* Meets UL Class F construction
 Dust cover or sealed version:PCB or QC Terminal
* Outline Dimensions:(52.32x34.5x30.48)mm

RoHS

Compliant

Contact Arrangement 2A. 2C HATF904 2C DC 12 Q_ 9_ - &Xl
Contact Resistance 50mQ(1A 24VDC) Model :I
Contact Material AgSnO,AgCdO,Silver Alloy Form: 2A=2 Form A
Contact Rating(Resistive) NO:30A 250VAC- 30A 277VAC/28VDC 2C=2Form C
NC:3A 250VAC. 3A 277VAC Coil: DC or AC
Max. Switching Voltage 277VAC/28VDC Coil Voltage
- Nil:PC Pin
Max. Switching Current 30A Q:Quick Connect W/Flange Mounting
Max. Switching Power 8310VA/840W Nil:Sealed C:Covered
Mechanical Life 5x10° operations Customer code
Electrical Life 1%10° operations
CHARACTERISTICS Ty
: Pick-up | Drop-out Max. :
Nominal Voltage | Voltage | Allowable (.:O'I
Voltage (Max.) (Min.) Voltage Resistance
Insulation Resistance 1000MQ (500VDC) vDC VDC VDC VDC Q£10%
Dielectric | Between coil & contacts | 4000VAC 1min 6 4.5 0.6 9.6 22
Strength
9 Between open contacts | 1500VAC 1min 12 9.0 1.2 19.2 86
Between contacts poles | 2000VAC 1min 24 18.0 24 384 350
Operate time (at nomi. volt.) <25ms 48 36.0 4.8 76.8 1390
Release time (at nomi. volt.) <25ms 110 82.5 11.0 176.0 7255
Humidity 35% ~ 85% RH AC
Ambient temperature AC:-40°C~65°C DC:-40°C~85°C Nominal | Pick-up | Drop-out Coil Resistance
Shock Functional 98m/s? Voltage \('?/:;a)(g;a V(ﬁlllti?]%e Q+10%
Resistance ; vDC VDC VDC 60 Hz 50 Hz
Destructive 980m/s?
24 19.2 7.2 39 52
Vibration resistance 10Hz ~ 55Hz 1.65mm DA
120 96.0 36.0 950 1390
Unit weight Approx. 86g
208 166.4 62.4 2841 3900
Construction Sealed. Covered
240 192.0 72.0 3800 5200
Notes:1) The data shown above are initial values.
2) Please find coil temperature curve in the characteristic curved below. 277 2216 83.1 5200 7255

This datasheet is for customers' reference. All the specifications are subject to change without notice.
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Coil Power DC:Approx. 1700mW UL&CUL 30A 120VAC/277VAC/28VDC
AC:Approx. 4.0VA 1HP 120VAC, 2.5HP 240VAC
TV-10

14 FLA/84 LRA 277VAC

Outline Dimensions

ol 2.05(52) max et T TTTTTTT '
25£.003 S ; Iy 1 i
.161£.008 (6.35£0.08) 2|& 2% 4 H
031£.012 @1202) T 1" 6472 003 = I 6g 8 :
(0.78203) Vo [ (1.20.07) RN ' T_ ; '
PC L 1158 et gl Sk - 1
% ‘ ﬁ +H ; -~ ; fommmmmmmmm e - :
i — £ - R - .
Pin < S ! < Wiring Diagram 2A
N (=3 .
= e ‘ .307+.005 (Bottom view)
o 2 ! 4—4“ 320.13) I~ | 276005
- & | T (7x0.13) FTTTTTTT TS '
' 0.
| 1.307+.020 ! l_ { |
(33.2£0.5) v 2% 4% 3 |
, '
25+.003 & .187+.003 i 6T_8 7 i
(6.3520.08) & (4.750.08) H 1,
031£012 fommmmmmmmmmmm e !
(0.78203) ‘ 2.7(68.6) max 2C
2.35£.008(59.70.2)
- e . 2.047(52) max PCB Layout
5 8ie & Bott i
E E < = (Bottom view)
«- R e
Quick 8 = N j PIELJe 43¢ g |3 §lE 071(1.8)
ol e lf
Connect \ 1}:|ﬂ|:|ﬁ‘ 1N EXE) \‘—I S -3 PR é
031£.012 25£.003 & .187+.003 B ) u ‘8 —o—a— iR E—
07805 (6.35£0.08) & (4.75:0.08) 307£.005 sT b 4 1 N
(7.8£0.13) ™ |.276+.005 5 1 ‘ 1 2 g
| (720.13) 8y s o s AR
—— 1.307+.020 [ # L
(33.2£0.5) 0 I T T i
! 207(7.8) o ‘F 203(5.15)
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Remark:1) In case of no tolerance shown in outline dimension: outline dimension <1mm,tolerance should be +0.2mm; outline dimension
>1mm and <5mm,tolerance should be +0.3mm;outline dimension >5mm, tolerance should be +0.4mm.
2) The tolerance without indicating for PCB layout is always +0.1mm.

MAX. ALLOWABLE AMBIENT TEMPERATURE

-
f=
5 [ ]
33 140
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£ L3 DC Coil, 30A Contact current
<% 120
25 ]
o = — —
g g 100 —
Sa — T~ DC Coil 0A Contact current
b qE, . — ™~ T
: Z
x
g oo |_AC Col. 30A Contact current ~
S
\ AC Coil 0A Contact ¢urrent §\
40
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75 85 95 105 115 125 135 145

Percentage Of Nominal Coil Voltage
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* 4000VAC high dielectric strength
between contacts and coil is available
* Max. switch capacity up to 50A

M us

File No.:E75887

RoHS

Compliant

Contact Arrangement 1A. 1B. 1C HAT F 9_0_5 C h=d 99 1_2 - K_
Contact Resistance 50mQ(1A 24VDC) Model ;I_
Contact Material AgCdO, AgSnO, Silver Alloy F:Class F Nil:Class B
Contact Rating(Resistive) | 50A/277VAC 905:PCB Pins Only
30A/28VDC A:SPST-NO B:SPST-NC
C:SPDT
Max. Switching Voltage 277VAC/28VDC
Nil:Open C:Covered
Max. Switching Current 50A S:Sealed
Max. Switching Power 13850VA/840W Coil:AC or DC
Mechanical Life 1x107 operations Coil Voltage
Electrical Life 5x10* operations Customer code
_ DC
. Pick- Drop-out Max. ;
Insulation Resistance 100MQ (at 500VDC) Nominal Vg:uagg \f&?agg AIIov?gbIe Res(i:s?:nce
Voltage i

Dielectric | Between coil & contacts | 2000VAC 1min VDg ({\/AS)((;') (\'>A|:I)r&) Vs/lgge Q+10%
Strength

Between open contacts | 1500VAC 1min 5 3.75 0.50 6.50 21
Operate time (at nomi. volt.) <15ms 6 4.50 0.60 7.80 30
Release time (at nomi. volt.) <10ms 9 6.75 0.90 11.70 67.5
Humidity 98% RH,40°C 12 9.00 1.20 15.60 120
Ambient temperature Class B:-20°C~85°C Class F:-20°C~105°C 15 11.25 1.50 19.50 187.5
Shock Functional 98m/s? 18 13.50 1.80 23.40 270
Resistance )

Destructive 980m/s? 22 16.50 2.20 28.60 400
Vibration resistance 10Hz ~ 55Hz 1.5mm DA 24 18.00 2.40 31.20 480
Unit weight Approx. 369 48 36.00 4.80 62.40 1920
Construction Sealed, Covered,Open type 110 82.50 11.00 143.00 10080

Notes: The data shown above are initial values.

This datasheet is for customers' reference. All the specifications are subject to change without notice.
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AC
Nominal | voltage | Voltage | Allowable Res?sct)zl:llnce
Voltage | (Max.) | (Min.) Voltage 0£10%
VAC VAC VAC VAC - Coil Power DC:1200mW
12 3.75 0.50 15.60 27 AC:2.0VA
24 4.50 0.60 7.80 120
120 9.00 1.20 15.60 2560
220 11.25 1.50 19.50 9680 uL&cuL SOA277VAC
30A/28VDC
240 13.50 1.80 23.40 11520
277 16.50 2.20 28.60 15300
Wiring Diagram PCB Layout
Outline Dimensions - .
(Bottom view) (Bottom view)
L]
1A ) 701(17.8)
. 1.134(28.8) 2 3 218547
o > e -
15@38) -776(19.7) ?g’ 183(4.65) g 3 S e 8
i : ' T ¥ o
@ &= : ’_\';l : : | =
o AR ' o '\_ =
Sy & " | ' 2 K :
o | ¥ | ' T |.1493.8) !
: | Ee
1B -
402(10.2)
983 v
1C

Remark:1) In case of no tolerance shown in outline dimension: outline dimension <1mm,tolerance should be +0.2mm; outline dimension
>1mm and <5mm,tolerance should be +0.3mm;outline dimension >5mm, tolerance should be +0.4mm.
2) The tolerance without indicating for PCB layout is always +0.1mm.
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* Switching capacity up to 20A

» Six different contact arrangements
* PCB mounting

* Open and sealed type is available

RoHS

Compliant

Contact Arrangement 1A. 1B. 1C. 2A. 2B. 2C MKB 0_12 1C _S_'LX_X
Contact Resistance 100mQ(1A 5VDC) Model

Contact Material AgSnO, Silver Alloy Coil Voltage

Min. Load 0.5A,12VDC

Contact Form:
Max. Switching Voltage 75VDC/60VAC 1A:1 Form A 1B:1 Form B 1C:1 Form C
2A:2 Form A 2B:2 Form B 2C:2 Form C

Max. Switching Current 20A

Max. Switching Power 500VA/200W Construction:S=Sealed Nil=Open

Mechanical Life 1x107 operations Customer code

Electrical Life 2x10° operations

Insulation Resistance 100MQ (at 500VDC) . Pick-up Drop-out | .

Nominal|  Voltage Voltage Allowabl Coil

Dielectric Strength 500VAC Voltage VDC VDC Vgrtvaag ee Resistance
. ) VvDC Q+10%

Operate time (at nomi. volt.) | <10ms B1BICl 2 | 1B.2B | JA3G vDC ’

Release time (at nomi. volt.) | <10ms 006 375 | 451|035 | 07 8 28

Ambient temperature -40°C ~ +85°C 012 750 | 90 | 070 | 14 16 130

Shock Functional 98m/s?

Resistance - 024 |15.00 | 180 | 140 | 2.8 31 520

Destructive 980m/s?

. e A co

Unit weight Open:8g Sealed:12g

Construction Sealed. Open | Coil Power ‘ 1100mW (6VDC:1300mW) |

Notes:1) The data shown above are initial values.
2) Please find coil temperature curve in the characteristic curved below.

This datasheet is for customers' reference. All the specifications are subject to change without notice.
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PCB Layout
(Bottom view)

Outline Dimensions

Wiring Diagram
(Bottom view)

.512(13) .630(16)
Open 3 2 17 Open 7-0.051(13)  oee(1 4
) 4 4 o
°|/i% ] - d | I
R I 1 :5 1 5 =] #‘ ‘ ‘
© F | | |
- 1A 2A K 1S53
135(8.89) .15(3.81)
.031(0.8) 1028(0.7) .02(0.5) 2 2
t 4 4
Sealed 59(15) 689(17.5) l] s Sealed
L 1 7-0.051(1.3)  079(2)
1B 2B 7‘
— *—(JB%}*
o sl |72 7e
% R 2 2 T_7 § 4}3 ! ‘
S %z 4 EE; 3 1 5.3
= ’—‘1 O— - —20 ~0-
R I : [ 1 5: 3 1 :5 3 35(8.89) 15(3.81)
.031(0.8) I 028(0.7) 102(0.5)
- 1C 2C
Remark: *The additional tin top is max. 1mm.

Remark:1) In case of no tolerance shown in outline dimension: outline dimension <1mm,tolerance should be +0.2mm; outline dimension
>1mm and <5mm,tolerance should be +0.3mm;outline dimension >5mm, tolerance should be +0.4mm.
2) The tolerance without indicating for PCB layout is always £0.1mm.

1.Coil operating voltage range 2. Load limit curve
® 200 ‘ 5 N
E 180 L } g 200 N
= >
g o \ N \
> 160 Umax. ——] ) N \ N
8 140 = S 100 T oV
2 120 =L o
€ £
S 100 [~ Upick-up (after p fon under Unomi) || L 50 SR [ Load imitcurve 2
S 80 ____Jr—J‘—*“”‘ — 2 N L Y
© = = € \ NN
g o0 — T TV e oo
T — Upick-up (initial) Load limit curve 1 9
8 I I I [N NN N\
g 5 —— NI —
$ - T N\ o
0 1 &
\Q\N\ N ‘
40 20 0 20 40 60 80 100 120 10 .
0.1 0.2 0.30.405 1 5 10 20 30 50 100

Ambient temperature(°C)

(1) There should be no contact load applied when maximum
continuous operation voltage is applied on coil.

(2) The operating voltage is connected with coil pre-energized
time and voltage. After pre-energized, the operating voltage
will increase.

(3) The maximum allowable coil temperature is 180°C. For the
coil temperature rise which is measured by resistance is
average value, we recommend the coil temperature should
be below 155°C under the different application ambient,
different coil voltage and different load etc.

(4) If the actual operating coil voltage is out of the specified
range, please contact HASCO for further details.

This datasheet is for customers' reference. All the specifications are subject to change without notice.
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Switching current(A)

(1) The load and electrical endurance tests are made
according to “CONTACT DATA” parameters’ table.
If actual load voltage, current, or operate frequency
is different from “CONTACT DATA” table, please
arrange corresponding tests for confirmation.

(2) Load limit curve 1: arc extinguishes, during transit
time (change over contact).

(3) Load limit curve2: safe shutdown, no stationary
arc (make contact).
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File No.:E75887

RoHS

Compliant

Contact Arrangement

1A. 1B. 1C

Contact Resistance

50mQ (1A 24VDC)

Contact Material

AgSnO, AgNi, Silver Alloy

Contact Rating(Resistive)

NO:30A 240VAC. 20A 28VDC
NC:15A 240VAC. 15A 28VDC

Max. Switching Voltage 380VAC/75VDC
Max. Switching Current 30A

Max. Switching Power 7200VA/560W
Mechanical Life 1x107 operations
Electrical Life 1%10° operations

CA

CARB 1A

Contact Form: 1A=1 Form A
1B=1 Form B
1C=1 Form C

Model

DC2

Coil Voltage

Ambient temperature:
N:-40°C~+85°C H:-55°C~+125°C

1:Open Type 2:Covered
S:Sealed

Customer code

Insulation Resistance

100MQ (at 500VDC)

Dielectric Between coil & contacts | 1500VAC 1min
Strength

Between open contacts | 1000VAC 1min
Operate time (at nomi. volt.) <15ms
Release time (at nomi. volt.) <10ms

Ambient temperature

N:-40°C~+85°C H:-55°C~+125°C

Shock Functional

98m/s?

Resistance -
Destructive

980m/s?

Vibration resistance

10Hz ~ 40Hz 1.27mm DA

Unit weight

Open:Approx.16g Sealed:Approx.20g

Construction

Sealed, Covered, open type

Notes:1) The data shown above are initial values.

2) Please find coil temperature curve in the characteristic curved below.

Nominal Pick-up | Drop-out Max. Coil
ominal | ypoltage | Voltage | Allowable Resist
Voltage | (Max.) | (Min.) | Voltage esistance
vDC VDC VDC VDC Q£10%
12 9.6 1.2 14.4 90
24 19.2 2.4 28.8 380
48 38.4 4.8 57.6 2300

This datasheet is for customers' reference. All the specifications are subject to change without notice.
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Coil Power 12V:1600mwW UL&CUL 30A/240VAC
24V:1500mW 20A/28VDC
48V:1000mW
. . . Wiring Diagram PCB Layout
Outline Dimensions g 9 Y
(Bottom view) (Bottom view)
728(18.49) 705(17.9) 138(3.5) 4 w
PN\ 586(14.88)
. 358(9.09
Open R ® 1A 2-047(12
Type B ° 2l ||L211 _
I & 063(1 6) S| 8 35) 2-047(1.2) g
:'i By B
LU = : M i I
oS 3 5
= o
827(21) 1.043(26.5) § g
1B C g )
~ 3. 059(1.5)
g E A57(4)
Covered = § h 48(12.2)
— [=e}
= )
.138(3.5) ‘ w
161(4.1 283(7.2
.104(2.64) ‘ 105(27)‘ “l ! ‘ L
T 1C

Remark:1) In case of no tolerance shown in outline dimension: outline dimension £1mm,tolerance should be +0.2mm; outline dimension
>1mm and <5mm,tolerance should be +0.3mm;outline dimension >5mm, tolerance should be +0.4mm.
2) The tolerance without indicating for PCB layout is always +0.1mm.
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File No.:E75887

RoHS

Compliant

* High contact rating 40A

* High temperature design

* 1 Form A and 1 Form C arrangements
* Quick connect and P.C.Board terminals

* Mounting Tab option

Contact Arrangement 1A. 1C
Contact Resistance 50mQ (1A 24VDC)
Contact Material AgSnO, AgNi, Silver Alloy
Contact Rating(Resistive) NO:40A 14VDC
NC:30A 14VDC
Max. Switching Voltage 75VDC
Max. Switching Current 40A
Max. Switching Power 560W
Mechanical Life 1x10° operations
Electrical Life 1%10° operations

CARTICP
|

Model

T: Mounting Tab
Nil=No Mounting
Tab

1A=1 Form A
1C=1 Form C

P:PC Pin
Nil:Quick Connect
40:40A 30:30A
Coil Voltage

S:Sealed Nil:Covered
SH:Shrouded cover W:Weatherproof cover
Resistor
M:Metal tab Nil:Plastic tab
D:Diode
Customer code

Notes:1) The data shown above are initial values.
2) Please find coil temperature curve in the characteristic curved below.

Insulation Resistance 100MQ (at 500VDC) Nominal | UiGuP | Qo0-oul | e 6| Coil
Dielectric Between coil & contacts | 500VAC 1min V\O/I|E_)a(g‘,J ¢ (\I\;Is)é) (\,\/Ag‘(';) V{)/Ilt)ag ° R(E)sztg;)ce
Strength Between open contacts | 500VAC 1min 6 4.2 0.6 7.8 20
Operate time (at nomi. volt.) <10ms 12 8.4 1.2 15.6 80
Release time (at nomi. volt.) <10ms 24 16.8 2.4 31.2 320
Ambient temperature -40°C ~ +85°C

Shock Resistance 147m/s? _
Vibration resistance 10Hz ~ 40Hz 1.27mm DA Coil Power| 1800mwW

Unit weight Approx. 30g

Construction Sealed, Covered _

UL&CUL NO:40A/14VDC

NC:30A/14VDC

This datasheet is for customers' reference. All the specifications are subject to change without notice.
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Quick Connect Shrouded Metal tab
1.028(26.1)
= 738(18.75) . 2
& 541(13.75) | &
g . . g
3 25 o
252 )
g 6.4 —* §§
E: \@ 047(1.2) ||
0
° o o
< — o3 —
248(6.3) 08 LR l
@
1.028(26.1) 1.087(27.6) g2 1.087(27.6)
: ® |8
PC Pin 2|2 _ ‘
1.244(37.6) & 1.244(31.6)
e ] HE LY ) e S
I a8 3 om0
o W =3 5.2 oy Al
. o =L NG IR RS
I 4oLuy oy o~ e IR
(=] [oe]
5 3 043(11) & 122(3.7)
@
T
|1102(25) 031
1.028(26.1) .205(5.2) "~ l3318.4) 0.8)
1.028(26.1)
Plastic tab Weatherproof Metal tab &
738(1875) | &
541(13.75 S
©.22(56) | .63(16) r-—(‘Jﬂ 3
) 4*’6&
~ D
g _ % .09 ©
s FR
I ‘
= 5
3 BEIN
N ! >3
: |
©
g [::;::Tf_ﬁ:;] ;::7::;77q _
3 N P 2
T ® | | 23] R T T S A R -
5 ) P bs RS b= SR
3 031(0.8) e S\ (Ul oy LR
: 1.028(26.1) .248(6.3) - : ‘77757@2%7‘:***"1‘ _%\ = R E A ES
1.028(26.1) i 1287527~ e 1.287(32.7) 1 5
‘ Tizeq |12 ‘
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Remark:1) In case of no tolerance shown in outline dimension: outline dimension £1mm,tolerance should be +0.2mm; outline dimension
>1mm and <5mm;,tolerance should be +0.3mm;outline dimension >5mm, tolerance should be +0.4mm.
2) The tolerance without indicating for PCB layout is always +0.1mm.

This datasheet is for customers' reference. All the specifications are subject to change without notice.
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Wiring Diagram
(Bottom view)

PCB Layout
(Bottom view)

Quick Connect PC Pin o
|J_—|_ (16.8)
L] S I . )
loae or
L /q == = A == ° somsy | | 0%
; ” e = : o ('177O g) e HE 87A B
B0 | oo | ' §I§ & | ﬁggm
= El 87 a8
1A 1c (3;)5 661 B E—
(16.8)
1.Load limit curve(at 23°C)
o 80
g 70
g 60
s
S 50
2
S 40
é 30 I — (1) This chart takes NO contact, resistive load as example.
\
2 (2) The load and electrical endurance tests are made
according to “CONTACT DATA” parameters’ table.
10 If actual load voltage, current, or operate frequency
is different from “CONTACT DATA” table, please
arrange corresponding tests for confirmation.
05 1 2 3 4 5 7 10 20 30 40

Switching current (A)

2.Ambient temperature curve of the electrical endurance test

Ambient temp. curve (one cycle)

150

125

Temperature(°C)

100

75

50

25

|

-50
012 34567 891011121314 1516171819202122 23 24
Time(h)

(1) The minimum temperature is -40°C.

(2) The maximum temperature is 125°C.

This datasheet is for customers' reference. All the specifications are subject to change without notice.
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* High contact rating 80A

M us

File No.:E75887

f
RoHS

CAR T 1C P 80 DC12-S-680R-M - D - XXX

* 1 Form A and 1 Form C arrangements
* Quick connect and P.C.Board terminals
* Mounting Tab option

Contact Arrangement 1A. 1C -_—
K Model
Contact Resistance 30mQ (1A 24VDC) .
T:_ Mounting T_ab
Contact Material AgSnO, AgNi, Silver Alloy N"T% Mounting
al
Contact Rating(Resistive) NO:80A/14VDC 1A=1 Form A
NC:60A/14VDC 1C=1Form C
P:_PC I_:’in
Max. Switching Voltage 75VDC Nil:Quick Connect
80:80A.
Max. Switching Current 80A Coil Voltage
Max. Switching Power 1120W S:Sealed Nil:Covered
Resistor
Mechanical Life 1x10° operations M:Metal tab Nil:Plastic tab
Electrical Life 1x105 operations D:Diode
Customer code

) . ; Pick-up | Drop-out Max. i
Insulation Resistance 100MQ (at 500VDC) ';‘/g:ggzl Voltage | Voltage | Allowable Resci;(t)!nce
Dielectric | Between coil & contacts | 500VAC 1min VDC (\“;'S’é) (\'y','j%) V\O,'g‘ge Q+10%
Strength

Between open contacts | 500VAC 1min 6 4.2 0.6 7.8 20
Operate time (at nomi. volt.) <7ms 12 8.4 1.2 15.6 80
Release time (at nomi. volt.) <5ms 24 16.8 2.4 31.2 320
Humidity 85% RH 40°C
prmbient temperature 40 - 485°C co.
Shock Resistance 294m/s?
| Coil Power | 1800mw |
Vibration resistance 10Hz ~ 55Hz 1.27mm DA
o asn e SAFETY APPROVAL RATINGS
Construction Sealed, Covered
Notes:1) The data shown above are initial values. ‘ UL&CUL ‘ NO:80A/14VDC NC:60A/14VDC |

2) Please find coil temperature curve in the characteristic curved below.

This datasheet is for customers' reference. All the specifications are subject to change without notice.
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Outline Dimensions

Wiring Diagram
(Bottom view)

PCB Layout
(Bottom view)

Quick Connect .
| 18284) ; 1.118(28.4) | Quick Connect
& ‘ 86(+) : - M
© Diode or
% | E*ﬂ U Resistor 705 85 s1A 86
8 ‘ 30 7 If Used (179) -
= : B
) . . R | , 85(-) : Z &
o b ] JTorrrre|errTsy Tt 331
;J 'T' Sl = 'T’ (84) 661
5| |- o 5 1A (168)
S o+ 8 # -
3-.047(1.2) = = 2-.031(0.8)
2-.248(6.3) 2 0| 3-374095) ||}
v a
ERS e
y & .
i ~ PC Pin
PCPIn 1 1150284) | 1.118(28.4) | C
‘ Diode or y
é ! m “[l D Resistor :150(3.8)
8 ‘ 30 87A 87 : If Used r T A
& ! 2-0.083(2.1) D 30
g - ‘ 83\"8-’A 86 A;é
- ‘ 1C G 87 ;—lé
T < T S
2-.059(1.5) H " i5(3.8) §;} ’Lg |.9-.063(1.6) .150(3.8) 9-$.091(2.3)
2-.248(6.3) e 3-.362(9.2)
. 738(18.75) _| 197(5)
Plastic tab i Metal tab
-079(2) 1.118(28.4)
e ‘ A\ é J
M r | 2 BN 047(112)
NV © E\Tg fs\yd\e e 8
1.118(28.4) e || Bl8@ i 3
— 7 81 D R
H .748(19) T
% .866(22) «
£ ; IS
= £
14938) & 8
& | 3
2 ‘ =
51 T st w T W - & | B T Sp
- w : [se} ~— Y
= |-@-f o <= = ° ]
D 5 = & |- Nl
Gl 3 gl Ve 2 o . L &3
3-047(12) PN S| ‘T 2-03108) 11|.2-:031(0.8) 3_ 047(1.2) e ; '
[e ] : R PN ~l
2-.248(6.3) 2 ol 3-.374(9.5) 8 3.374(9.5) G T 3 UN&
> I3 o T T a = el
~ ’ S a ol N
~ N

Remark:1) In case of no tolerance shown in outline dimension: outline dimension £1mm,tolerance should be +0.2mm; outline dimension
>1mm and <5mm,tolerance should be +0.3mm;outline dimension >5mm, tolerance should be +0.4mm.

2) The tolerance without indicating for PCB layout is always +0.1mm.
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1. Load limit curve

< 80
£ 50
\
2
S
=
@ (1) The contact load is resistive.
10 ' (2) The load and electrical endurance tests are made
5 according to “CONTACT DATA” parameters’ table. If
actual load voltage, current, or operate frequency is
different from “CONTACT DATA” table, please arrange
corresponding tests for confirmation.
(3) This chart takes 80A load as example.
1 5 10 50

Switching voltage (VDC)

2. Ambient temperature curve of the electrical endurance test
Ambient temp. curve (one cycle)

@
=]

N
a

o
=)

Temperature(°C)

(1) The minimum temperature is -40°C.

(2) The maximum temperature is 125°C.

012 34567 8 91011121314 1516 171819202122 23 24
Time(h)

This datasheet is for customers' reference. All the specifications are subject to change without notice.
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» Small size for high density mounting
» Up to 5000VAC Dielectric strength
* Fully Sealed

File No.:E75887

RoHS

Compliant

Contact Arrangement 1A. 1B. 1C 24\ 2B. 2C SPR F 1C 1_% 99 1_2 K__ &(ﬁ
Contact Resistance 50mQ(at 1A 6VDC) Model;l_ T
Contact Material AgSnO, Gold FLash, Silver Alloy F:Class F Nil:Class B
N . 20A 277VAC Contact arrangement:
Contact Rating(Resistive) 16A 240VAG 8A 240VAC 1A=1 Form A;2A=2 Form A
16A 24VDC 8A 24VDC 1B=1 Form B;2B=2 Form B
Max. Switching Voltage 440VAC/300VDC 1C=1 Form C;2C=2 Form C
Max. Switching Current 12A116A 8A Contact Rating:1 Form 12A/16A,
2 Form 8A
Max. Switching Power 3000VA/4000VA | 2000VA Coil:AC or DC
Mechanical Life 1x107 operations Coil Voltage
Electrical Life 1x10% operations Pole Distance:K=5mm R=3.5mm
Customer Code

DC
Insulation Resistance 1000MQ (at 500VDC) Nominal \F,’;;'t;;g R’;ggggt A, Coil
- - Voltage (Max.) (Min.) Voltage Resistance
Between coil & contacts 5000VAC 1min VDC VvDC VDC VDG Q+10%
gtlfeli(;ttr'LC Between open contacts 1000VAC 1min 5 3.5 05 6.5 62
Between contacts sets 2500VAC 1min 6 4.2 0.6 7.8 90
Operate time (at nomi. volt.) 10ms max. 12 84 1.2 15.6 360
Rel fime (at i volt) 24 16.8 2.4 31.2 1440
elease time (at nomi. volt.
Sms max. 48 33.6 48 62.4 5760
Humidity 35% to 85% RH 60 420 | 60 78.0 7500
Ambient temperature Class B:-40°C to 85°C Class F:-40°C to 105°C 110 77.0 11.0 143.0 25200
Shock Functional 98m/s? AC
Resistance | pestructi 2 ; Pick-up | Drop-out . ;
estructive 980m/s l:l/g?;nzl Voltage | Voltage CCOII . Resci:s?gnce
Vibration resistance 10Hz to 150Hz 10g/5g VAC? (vz)é) (\'\/AA%) l:;r:n Q
Unit weight Approx. 13.59 24 18.0 3.6 316 | 350(110%)
Construction Sealed 115 86.3 17.3 6.6 8100(1£15%)
Notes:1) The data shown above are initial values. 230 172.5 345 3.2 32500(1 +15%)

2) Please find coil temperature curve in the characteristic curved below.

This datasheet is for customers' reference. All the specifications are subject to change without notice.
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Coil Power | DC:400mW (60V~ 110V:480mW) UL&CUL |1A,1B,1C:20A 277VAC;16A 240VAC;16A 24VDC
AC:Approx. 0.75VA 2A,2B,2C:8A 240VAC; 8A 24VDC

OUTLINE DIMENSIONS

1.142(29) 5(12.7) 1.142(29) 5(12.7)
[ < <
s .
141(3.6) T 141(3.6) =
o o

o203 || 1 I 1 01203 | | [ 1

0.5*0.5 ¥ _|l_05%05
3-0.5*0.8 6-0.5*0.8
R Type K Type

Wiring Diagram (Bottom view)

et leaey

oje o jo eolje

st
s £ 11
1_6

PCB Layout (Bottom view)

16A:1A,1B,1C 12A:1A,1B,1C 8A:2A,2B,2C
K Type K Type R Type K Type
. ) N )
o : o) bl p ! [o E
o . : & . : g . pNE o ; :
o1 e (@ o1 o |3 e NP o o |3
«Q d 9N Sy g 9N S . [ By d o N
=1 . e = e = . 9|12 =1 . o
w n o w v o = n =) w n o
=~ f = =~ i = & f = =~ ' =
BRE) - 79 o BRE) o BRER o
(7.5) 2z (7.5) 2z (7.5) 2 (75) 2

Remark:1) In case of no tolerance shown in outline dimension: outline dimension <1mm,tolerance should be +0.2mm; outline dimension
>1mm and <5mm,tolerance should be +0.3mm;outline dimension >5mm, tolerance should be +0.4mm.
2) The tolerance without indicating for PCB layout is always £0.1mm.

This datasheet is for customers' reference. All the specifications are subject to change without notice.
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MAXIMUM SWITCHING POWER ENDURANCE CURVE COIL OPERATING RANGE(DC)*
~ 50 ~ 1000 ~—~ 36
< } @ A'BA 250VAC 5
g } o B:12A 250VAC S 34
- o C:16A 250VAC [}
5 AC =] =)
3 1o S 8 100 \\ g0
3] 2 \ S
g 5 A\ e % > 26
c \ 2 S
i N £ i ——— O 2
DC—| o} c NOA
4 S_ 0 AT \\\ 18 S
s 14 16A
: voltage
10 -
0.1 1 06
10 20 30 4050 100 200 300 400 500 0 04 08 12 16 20 24 26 28 32 36 40 0 +20 +40 +60 +80 +85  +100
Contact Voltage(V) Breaking Capacity(kVA) Ambient Temperature(°C)

COIL OPERATING RANGE (AC)*

= 22
g 20
@
o 18
S
5 1s —
% 14—
© e —
o Re ; QQA
b voltage
/A
08—t
06
0 +20 +40 +60 +80  +100

Ambient Temperature(°C)

Notes:*The use of a relay with an energising voltage other than the rated coil voltage may lead to reduced electrical life.

An energising voltage over the abver range may damage the insulation of relay coil.

This datasheet is for customers' reference. All the specifications are subject to change without notice.
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* High breakdown voltage
(4000VAC between coil and contact)
» Large switching capacity(16A 240VAC)
* Fully sealed
» Typical Applications:

M us

File No.:E75887

A

File No.:R 09779168

General electronic controls or systems, Machine tool controls,

RoHS

Energy control circuits, Industrial machinery controls,
Compliant

Consumer controls (Air-conditioner, Rerigerator, Microwave

Oven, etc.), Vending machine, Office machine, etc.

Contact Arrangement 1A. 1C 2A. 2C ‘ PR F 2C 10 DC12 _K_'XXX
Contact Resistance 50mQ(1A 24VDC) Model;l_
Contact Material AgSnO, Gold FLash, Silver Alloy F:Class F Nil:Class B

Contact Rating(Resistive) 10A/277VAC|20A/277VAC |10A/277VAC| Contact arrangement:
10A/30VDC [20A/30VDC |5A/30VDC 1A. 1C. 2A. 2C

Max. Switching Voltage 277VAC/30VDC Contact Rating: 10=10A 20=20A
Max. Switching Current 10A 20A 10A Coil Voltage
Max. Switching Power 2770VA/300W | 5540VA/600W | 2770VA/300W
Pole Distance:K=5mm R=3.5mm
Mechanical Life 1%107 operations
Electrical Life 1x10° operations Customer Code
Insulation Resistance 1000MQ (at 500VDC) Nominal \F/’icl't(-up Q/rOI?'OUt AIIMaXbl Coil
Diclect " : Voltage (Ic\)/l aaxg;e ((K/"f]g)e Vg}’t":gee Resistance
Stl?eiz tI'tl.'c Between coil & contacts | 5000VAC 1min VDC VDG VDC VDG Q+10%
Between open contacts | 1000VAC 1min 5 4.0 05 6.0 47
Between contact sets 3000VAC 1min 6 4.8 0.6 7.2 68
Operate time (at nomi. volt.) <15ms 9 7.2 0.9 10.8 155
Release time (at nomi. volt.) <5ms 12 9.6 1.2 14.4 275
Humidity 98% RH,40°C 24 19.2 24 28.8 1100
Ambient temperature -40°C ~ +85°C 48 38.4 4.8 57.6 4400
Shock Functional 98m/s? 110 80.0 11.0 120.0 14400
Resistance )
Destructive 980m/s?
Unit weight Approx. 18g
Construction Sealed | Coil Power‘ Approx. 530mW (110V:840mW) |

Notes: The data shown above are initial values

This datasheet is for customers' reference. All the specifications are subject to change without notice.
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UL&CUL 10A/277VAC/30VDC Tav 10A/250VAC
20A/277VAC/30VDC 10A/14VDC
10A/250VAC 5A/30VDC

1.138(28.9) 496(12.6) 1.138(28.9) 496(12.6)
| ; |
| | |
8 | S |
Dig:t:;li?)ns % %
2 T g I
..02(0.5) '01(0'2.50)2(0.5) ’Hﬁm '_ 02(05) -01.(():4250)'6 02(0.5) S
Contact Arrangement “A” Contact Arrangement “C”
Wiring Diagram (Bottom view)
PR1 PR2
20A 10A 10A

A C

Lo ol

3

ol = oo
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2 it
2 {1t
: 1t
2 Lt

PCB Layout (Bottom view)

PR1 PR2
20A 10A 10A
K R K R K R
I @ » @ IS =
TR (8 DGR I aRREEC T e R 18 S SRREGES
1 " 1 1 0 n d " 1 ~
T A e =1 A A Gl h . g o ic —.
gt et BEag it el 3 b e
= ] I8l |& ] oS | = 1 SRS 1 ®I8|= LS| a A P
w ez e |l K1 P I I H 2|5 e
i i SR i i i © i i R i
N : L
RANRA RANRA RANRA RENRAEEN DENRA RN RANRA
179 o 79 ° 179 o 179 o 179 - 79 °
(7.5) % (7.5) 3 (7.5) 2 (7.5 % (75) 2z (7.5) %

Remark:1) In case of no tolerance shown in outline dimension: outline dimension <1mm,tolerance should be +0.2mm; outline dimension
>1mm and <5mm,tolerance should be +0.3mm;outline dimension >5mm, tolerance should be +0.4mm.
2) The tolerance without indicating for PCB layout is always +0.1mm.
This datasheet is for customers' reference. All the specifications are subject to change without notice.
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M us

* 1 pole,2 pole and 4 pole contact arrangement is
File No.:E75887

available
» Many types of terminal style
* Transparent dust-proof cover, variety of installation

methods

RoHS

Compliant

* Multiple sockets available

UJ F 2 CP AC 220 L FT-XXX

Contact Arrangement 1C, 2C ‘ 4C
g Model—_l_
Contact Resistance 100mQ(1A 6VDC) F:Class F Nil:Class B
. . Number Poles:1,2,4
Contact Material o
AgSnO, Silver Alloy Contact Arrangement:C:SPDT
Contact Rating(Resistive) 15A/240VAC 10A/240VAC Terminal Style:
15A/30VDC 10A/30VDC P=P.C.Board S=Quick Connect
Coil Input: AC or DC
Max. Switching Voltage 240VAC/30VDC Coil Voltage
. . L:LED N:NEON Customer
. 15A 10A
Max. Switching Current FTFLANGE TOP Code
e SUCIOEOUST | GROUAION | MEWERSE | COILDATA  atzzc
Mechanical Life 2x107 operations DC
Electrical Life 1x10° i i Pick-up | Drop-out | Max. | Coil Resistance
x10° operations Nominal | Voitage | Voltage |Allowable| ~ +10%
otage | (Max.) | (Min.) | Voltage
VvDC VDC VDC vDC |1C. 2C| 4C
CHARACTERISTICS ] [ 5 | a0 | 05 | ss | 5| s
6 . 0.6 6.6 40 24
Insulation Resistance 100MQ (at 500VDC) 4.8
Dielectric | Between coil & contacts | 1500VAC 1min 12 96 12 13.2 160 %
Strength ] 24 19.2 2.4 26.4 630 360
Between open contacts | 1000VAC 1min
Operate time (at nomi. volt.) <25ms 48 38.4 4.8 52.8 2600 | 1540
Release time (at nomi. volt.) <25ms 110 88.0 11.0 121.0 11000 | 6800
— - AC
Humidity 98% RH, 40°C Nominal | Fick-up [ Drop-out [ Max. [ Coil Resistance
Ambient temperature -40°C ~ +70°C Voltage | () | (Mg | Nt | Qx10%
Shock Functional 98m/s? VAC VAC VAC VAC [1C- 2C| 4C
Resistance
Destructive 980m/s? 6 4.8 1.8 6.6 11.5 5
I . 12 9.6 3.6 13.2 40 20
Vibration resistance 10Hz ~ 55Hz 1mm DA
- - 24 19.2 7.2 26.4 160 80
Unit weight Approx. 379
) 48 38.4 14.4 52.8 600 320
Construction Covered
120 96.0 36.0 132.0 3900 | 2000
Notes:1) The data shown above are initial values.
2) Please find coil temperature curve in the characteristic curved below. 220 176.0 66.0 242.0 13000 6700

This datasheet is for customers' reference. All the specifications are subject to change without notice.
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Coil Power

DC:900~1500mW

AC:1.2~2.5VA

UL&CUL 15A/240VAC

10A/30VDC

1/2HP 277VAC; 1/3HP 120VAC

Outline Dimensions

Wiring Diagram
(Bottom view)
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Remark:1) In case of no tolerance shown in outline dimension: outline dimension <1mm,tolerance should be +0.2mm; outline dimension
>1mm and <5mm,tolerance should be +0.3mm;outline dimension >5mm, tolerance should be +0.4mm.
2) The tolerance without indicating for PCB layout is always +0.1mm.

This datasheet is for customers' reference. All the specifications are subject to change without notice.
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Electrical Life Coil Temperature
250VAC Resistance Load

1000

Operations (x10%)

100

Coil Rise Temperature(°C)
©
o

0 2 4 6 8 10 12 14 16 18 20 70 80 90 100 110 120 130 140(Un%)
Switching Current(A) Coil Voltage range(25°C)

2C. 4C

Electrical Life

Coil Temperature
250VAC Resistance Load

[N
o
o
o

=
o
o

Operations (x10%)

Coil Rise Temperature(°C)

0 2 4 6 8 10 12 14 16 18 20 70 80 90 100 110 120 130  140(Un%)
Switching Current(A) Coil Voltage range(25°C)

This datasheet is for customers' reference. All the specifications are subject to change without notice.
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Cw us

File No.:E75887

* 2 pole,3 pole and 4 pole contact arrangement is
available
* Many types of terminal style

* Transparent dust-proof cover, variety of installation

RoHS

Compliant

methods

Contact Arrangement 2C, 3C ‘ 4C _QIJ_J 2 C P AC 220 _L_ EI - éxl
N Model T
Contact Resistance 50mQ(1A 24VDC) Number Poles:2,3,4
Contact Material AgSnO, Silver Alloy Contact Arrangement:C:SPDT]|
Contact Rating(Resistive) | 5A/250VAC 3A/250VAC Terminal Style:——
5A/30VDC 3A/30VDC P=P.C.Board S=Quick Connect
Coil Input: AC or DC
Max. Switching Voltage 250VAC/30VDC Coil Voltage
Max. Switching Current 7A 5A L:LED N:NEON Customer
— FT:FLANGE TOP Code
Max. Switching Power 1750VA/210W 1250VA/150W
Mochanical Lit 24107 operations COILDATA  at23C
o DC
Electrical Life 5 i
i i 1x10° operations Nominal | Pick-up | Drop-out Max. ool
Voltage Voltage | Voltage | Allowable | Rocictance
VDG (Max.) (Min.) Voltage 10
VDC vDC VDC SR
5 4.0 0.5 5.5 275
Insulation Resistance 1000MQ (at 500VDC) 6 48 0.6 6.6 40
Dielectric Between coil & contacts | 1500VAC 1min 12 9.6 12 13.2 160
Strength
Between open contacts 1000VAC 1min 24 19.2 24 26.4 650
Between contacts sets 1500VAC 1min 48 38.4 48 52.8 2600
Operate time (at nomi. volt.
P ( ) <25ms 110 | 880 | 11.0 121.0 11000
Release time (at nomi. volt.) <20ms AC
Humidity 35% ~ 95% RH Nominal \'jiCI';-UP Q,folg-out A"MaX-bI Caoil
) Voltage oltage olage owable | Resistance
Ambient temperature -40°C ~ +85°C (Max.) | (Min.) | Voltage
o " VAC | 'vac' | vAC | VAC Qx10%
oc unctiona 98m/s?
Resistance —— 5 6 4.8 1.8 6.6 11.5
estructive 980m/s 12 9.6 3.6 13.2 46
Vibration resistance 10Hz ~ 55Hz 1.5mm DA 24 192 79 26.4 184
i igh Approx. 37
Unit weight PP 9 48 384 | 144 52.8 735
Construction Covered
120 96.0 36.0 132.0 4550
Notes:1) The data shown above are initial values.
2) Please find coil temperature curve in the characteristic curved below. 220/240 176.0 72.0 264.0 14400

This datasheet is for customers' reference. All the specifications are subject to change without notice.
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Coil Power DC:900mW~1100mW UL&CUL 7A/250VAC/30VDC
AC:1.2VA~1.8VA 5A/250VAC/30VDC

B 098 1.378(35) max 228 -846(21.5) max
@ 1 (25) 58)
E S 1 3 x
Q s s <
O —z=, This pin only applies — =2 || = E&E
s to 3C type ] 2] zie®
o I 5S
3 EQ\ 8-.047%.047(1.2x1.2) 5 Mu NES
[ .02
(0.5)
2C __1.02(05
&
3C
.138(3.5) — 1.378(35) max .846(21.5) max
b (] b (] =) x
E o || < || o) £
O [ ag
o This pin only applies 1 ) = || = || <= §
[= t03Ctype L . LNg e
= U
——H 0205)
o
o 1.378(35) max .228(5.8) .846(21.5) max
- g ]
8 S R =
E s [|e 8 é
S |: o || =l &
s — el [ S|&]
© q 2|
= 14-.047.087 &2
o (1.2x2.2) H 0205) ® =
4C
& .846(21.5) max
138(3.5) 1.378(35) max B (21.5)
I
O_ 1 2 3 4
£ O | -
o = e
3 =039 i 5| o
x 0= ol ===t 21
- 8|8
2 S O®e -
.02(0.5)

Remark:1) In case of no tolerance shown in outline dimension: outline dimension £1mm,tolerance should be +0.2mm; outline dimension
>1mm and <5mm,tolerance should be +0.3mm;outline dimension >5mm, tolerance should be +0.4mm.
2) The tolerance without indicating for PCB layout is always +0.1mm.

This datasheet is for customers' reference. All the specifications are subject to change without notice.
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Outline Dimensions PCB Layout
1.378(35) max ,228(5.8) :846(21.5) max 2-0.138(3.5)
.078(2) /’_QTE Sl
FLANGE Y ‘
TOP <]l & B 8
—a s| £l g| g ‘ T
nil—s alelals|e] 8 8| 3 3
u 1o 7|2 ‘
0205)) \_ﬁ\ @7
2C 3C 4C
p S VU S A PR
Wiring Diagram i“ET "E__IJ ;
(Bottom view) v e

=t
'z—J
t—g

52(13.2)

fsmi)

__________

PCB Layout | |
(Bottom view) 17 | ;

5(12.7)
661(16.8)

6.4)

\(6.8>(

Remark:1) In case of no tolerance shown in outline dimension: outline dimension <1mm,tolerance should be +0.2mm; outline dimension
>1mm and <5mm,tolerance should be +0.3mm;outline dimension >5mm, tolerance should be +0.4mm.
2) The tolerance without indicating for PCB layout is always £0.1mm.

MAXIMUM SWITCHING POWER MAXIMUM SWITCHING POWER
(2C,3C) (4c)
= 10 =10
< AC Resistive Load < AC Resistive Load
N T
5 LTI 5 [T
6] AC Ipductive Load| O AC |nductive Load|
g / g
c 4 5 1
8 3
05 05
DC Resistive Load DC Resistive Load
[ 1Ty
DC Inductive Load DC Inductive Load
= " =
T T T T
SRl T
5 10 50 100 200 500 5 10 50 100 200 500
Contact Voltage(V) Contact Voltage(V)

This datasheet is for customers' reference. All the specifications are subject to change without notice.
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[FEATURES
M us

) * Molded eoxy body
File No.:E75887
* FCC Part 68

RoHS

Compliant

Model T Model —|_
Contact Arrangement Contact Arrangement
Coil Voltage Coil Voltage
D=With diodes Nil=Without the diodes D=With diodes S=Metal cover
Customer code Customer code
DIP Specifications
Contact Forml Part Number Nom(|{1/aDI(\;/)oltage Coil Fi;igi;s/:anece Mu(s\t”c))cp)erate Mu?\tlg(e:l)ease Rate(dmg)urrent Continzjrg;:)Voltage Circuit Schematic
D1A05(D) 5 500 3.75 1.0 10 10 38
1A
D1A12(D) 12 1000 9.00 12 12 20
SPST-NO
D1A24(D) 24 2150 18.00 2.4 11.1 28
D1B05(D) 5 500 3.75 1.0 10 7
1B
D1B12(D) 12 1000 9.00 1.2 12 15
SPST-NC
D1B24(D) 24 2150 18.00 2.4 11.1 28
D2A05(D) 5 140 3.75 1.0 357 10
2A
D2A12(D) 12 500 9.00 12 24 20
DPST-NO
D2A24(D) 24 2150 18.00 2.4 11.1 28
D1C05(D) 5 200 3.75 1.0 25 10
1c
D1C12(D) 12 500 9.00 1.2 24 20
SPDT-CO
D1C24(D) 24 2150 18.00 2.4 11.1 28
SIP Specifications
Contact Form|  Part Number Nom(l{]/elijl(\:l)oltage Caoil Iﬁgi;;tanece Mu(s\t/ gg;:'rate Mu?\t/ [F)zgl)ease Ratei?n g)urrent Connn(urg;)s()Voltage Gircuit Schematic
S1A05(D) 5 500 3.75 1.0 10 10
1A
S1A12(D) 12 1000 9.00 1.2 12 20 l—ﬁ%
SPST-NO
S1A24(D) 24 2000 18.00 2.4 12 28 13 57

*Form B SIP Available

This datasheet is for customers' reference. All the specifications are subject to change without notice.
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Contact Form
Item

2A1A,1B

1C

Contact Resistance

100mQ max. (Initial)

150mQ max. (Initial)

Operate Time(Max.) 0.5ms 1.0ms
Bounce Time(Max.) 0.5ms 2.0ms
Release Time(Max.) 0.2ms 0.2ms
Insulation Resistance(Min.) 10"Q 10"Q

Contact Material

Precious Metals

Precious Metals

Power(Max.) 10VA 3VA
Switching Voltage(Max.) 200vVDC 100VDC
Switching Current(Max.) 0.5A 0.25A
Carry Current(Max.) 1.0A 0.5A

Life Expectancy

108 (Signal level)

5x107 (Signal level)

Breakdown Voltage

DC250V across open contact

DC200V across open contact

DC500V between coil and contact

DC500V between coil and contact

Operating Temp

-40°C ~+85°C

-40°C ~ +85°C

Storage Temp

-50°C ~ +125°C

-50°C ~+125°C

Minimum Permissible Load

100mVDC 10pA

100mVDC 10pA

Vibration

20g(10 ~ 2000Hz)

20g(10 ~ 2000Hz)

Resonant Frequency

3.5KHz

3.5 KHz

DIP Type
L 768 max (19.5)
3(7.62)
— 276(7)
.T,_ |
8
~
&
/Y 016(0.4)
.02(0.5) @4
Sy
1(2.54) 4(10.16) A T
(2.54)
SIP Type ‘ 800(19.8) 2(5.08)
i
«© o)
= o
o o
e} e

” .01(0.25)
‘ |

Remark:1) In case of no tolerance shown in outline dimension: outline dimension <1mm,tolerance should be +0.2mm; outline dimension
>1mm and <5mm,tolerance should be +0.3mm;outline dimension >5mm, tolerance should be +0.4mm.
2) The tolerance without indicating for PCB layout is always +0.1mm.

.024(0.6)
2 2 2

(5.08)" (5.08)" ™ (5.08

This datasheet is for customers' reference. All the specifications are subject to change without notice.
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Cw us

File No.:E75887

RoHS

Compliant

* FCC Part 68
* Epoxy molded

» Choice or normal, heavy duty or hi voltage

Operate time (at nomi. volt.) | <0.5ms
Release time (at nomi. volt.) | <0.2ms
Contact Resistance(Initial) <150mQ

Life Expectancy

5x107 operations 3x10° operations(Rated Load )

Insulation Resistance

1000MQ

Vibration

20G (10-2000Hz)

Thermal Shock

-55°C ~+105°C

Moisture Resistance

60°C-90% 240 hours

Terminal Strength

225¢g

Operating Temperature

-40°C ~ +85°C

Storage Temperature

-55°C ~ +105°C

Model:711. 712, 713. 714. 703——|_

Coil Voltage:5, 12, 24VDC

S:Metal cover Nil:No Metal cover

Customer code

Part Nominal Pick-up Drop-out Coil
Number | Voltage \ac\’/:gang V(‘,il'ltiﬂg)e Resistance Contact Rating(UL&CUL) |  Breakdown Voltage
vDC VDG \VDE Q£10%
- AC 10VA, DC 10W .
15 ° 375 0.5 500 100VDC max. max 250VDC across contacts
12 12 9.0 12 1000 1.0A max.(carry) 2500VDC contact to coil
711-24 24 18.0 2.4 2000 0.3A max.(switching)
712-5 5 3.75 0.5 500 AC 70VA, DC 50W max.
712-12 12 9.0 12 1000 ;?XAC: 2(00VD)C 300VDC across contacts
= . . . max.(cart
1.0A max.(swighing DC) 2500VDC contact to coil
712-24 24 18.0 2.4 2000 0.7A max.(switching AC)
713-5 5 3.75 0.5 500 AC 50VA, DC 50W max. 6500VDC
300VAC, 350VDC across contacts
- . . 1000 :
71312 12 9.0 12 2.5A max.(carry) 2500VDC contact to coil
713-24 24 18.0 24 2000 0.5A max.(switching)
714-5 5 3.75 0.5 500 100VA max.
714-12 12 9.0 12 1000 1.0A max.(switching) 1000VDC across contacts
- ' : 2.5A max (carry) | 2500VDC contact to coil
714-24 24 18.0 24 2000 350VDC/300VAC(max. switching)
703-5 5 3.75 0.5 125 Sg 2\0/0 DC 3W max. 200VDC min.across contacts
703-12 12 9.0 1.2 500 0.5A (carry) 0.2A (switching) | 2500VDC contact to coil

This datasheet is for customers' reference. All the specifications are subject to change without notice.
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Outline Dimensions

Wiring Diagram
(Bottom view)

- 98(25.0) . 29(75)
1A
G_“
=3
~
711 Series “y I:'l
“ =~ 0220056 —i
.01(0.25)
(5.08) ™ (10.16) " (5.08)
98(25.0) 29(75)
~
%.‘ 1C
703 Series ” \“/ H'OZZ(O'SG) u“ A Ilzll
-l 01(0.25) l
2 4 2
> [5.08) " (10.16) | (5.08)
1.12(28.57) 3(7.62)
712 st o &)
& g S < 1A
2 NS
7;3 i} . Ty LR
T al
Series A7(4.5) ]
R _ R 023(0.6)
768" 0.16] ™ (7.68)

Remark:1) In case of no tolerance shown in outline dimension: outline dimension £1mm,tolerance should be +0.2mm; outline dimension
>1mm and <5mm,tolerance should be +0.3mm;outline dimension >5mm, tolerance should be +0.4mm.
2) The tolerance without indicating for PCB layout is always +0.1mm.

711 Series Harmonic Frequency

<
©
©

703 Series Harmonic Frequency

99.9

712. 714 Series Harmonic Frequency 713 Series Harmonic Frequency

(25Hz:100AT Excitation)

)

©
°
©

o o [} 7 o /
g 9 g @ / kS 99 / H 99 /
€ £
g % / g o g 9 g %
g 9 & o 2 9 g 90
i w / § v / § o / § w /
5 / 5 VA 5 /
gz ; § 2 / § 0 / L /
5 50 yi 5 50 7 o 50 > 50
L 40 7 2 40 7 2 40 7 2 40 7
& 3 yi £ 30 ya T 30 7 T 30 7
2 2 2 2 20 2 20
g 1 g 10 32 10 / 3 10 /
< 5 7 < 5 2 5 £ 5

1 1 / 1 / 1 /

0.1 0.1 0.1

4500 5000 5500 Hz 2000 6000 10000 Hz 2250 2500 2750 Hz 2250 2500 2750 Hz
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RELAYS & ELECTRONICS INT'L. CORP.

% SINCE 1976 *
67

Harmonic Frequency

This datasheet is for customers' reference. All the specifications are subject to change without notice.
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* Encapsulated Body

* Small size

RoHS

c i * Available with external shield
ompliant

Contact Arrangement 1A 611 -05 - LXl
Contact Resistance 100mQ Model —‘7
Contact Material Precious Metals Coil Voltage:5=5VDC
Max. Switching Voltage DC200/AC100 Customer Code
Max. Switching Current 0.5A
Max. Swiching Power | 30vA COILDATA  at20C
Mechanical Life 1x108 operations _ Pick-up | Drop-out | Raeq | Contiguous|  coi
) . 5 : Nominal | voltage | Voltage Current | Voltage  |Regist
Electrical Life 1x10° operations Voltage | (Max.) (Min.) urren (Max) |Resis a:wce
vDC | vDC VDC mA vbc | 910%
Insulation Resistance 1000MQ (500VDC)
Dielectric | Between coil & contacts | DC500V 1min Outline Dimensions
Strength -152(3.85) max. 1600(15.23)
Between open contacts | DC250V 1min ’<—>‘ ‘ ‘
Operate time (at nomi. volt.) <0.4ms L g 1 8“
3 @
Release time (at nomi. volt.) <0.05ms =Y | %
N €
Harmonic frequency 59004400 Hz < §
-
Max. driving frequency 500 Hz — ‘f Y
\i
Ambient temperature -40°C ~ +85°C 075 (3"1851) (?;?851) (3',_1851) 5
. . 010(0.25 —»(1.9)] 41—>L—>‘<—>‘ o
Unit weight Approx. 4g | -010(0-25) o [ <0205) 3
Construction Sealed

Wiring Diagram

(Bottom view) m

Remark:1) In case of no tolerance shown in outline dimension: outline dimension <1mm,tolerance should be +0.2mm; outline dimension
>1mm and <5mm,tolerance should be +0.3mm;outline dimension >5mm, tolerance should be +0.4mm.
2) The tolerance without indicating for PCB layout is always +0.1mm.

Notes: The data shown above are initial values.

This datasheet is for customers' reference. All the specifications are subject to change without notice.
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HCH Reed Switches
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Specifications 2 . - g b
(=] L ] o <|=
by & < i 52
<Q = X| 2
g J 20' g‘ <§( 3 / <
go g g Sl IR
g 3 3 S AN
C us : iz - 5t |5r
§ § S [
File No..E75887 - - \ =
) < a4 g
§§ < 32 < gﬁ < 4
K 3 z o3 R3e | g9 38
ge 2 _ N2 ge ! b
. 3 g Fos I L ] 2
m 2 2 o] 2 |2:88
S i 7 i i 2o |z RIS
oz | Sl Bl te | 2 Oz | Sk g
g | g B Be | 28 3 ee | | STy
7 O E = <Ig
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HCH25 HCH211 HCH219 HCH229 HCH551
Electrical Ratings
Contact Form A A A A C
Contact Rating  watt-max. 20 10 10 50 5
Switching Vdc-max. 200 200 200 265Vac rms 175
Voltage [V] (250Vvdc)
Breakdown Vdc-min. 250 250 250 750 200
Switching A-max. 1.0 0.5 0.5 1.0 0.25
Current [A] wiehing Armax
Carry A-max. 1.2 1.0 0.8 25 1.5
Resistance | Contact,Initial Q-max. 0.100 0.120 0.100 0.100 0.100
[Q] |insulation  Q-min. 101 1012 102 1010 108
Capacitance Contact pF-typ 0.4 0.2 0.3 0.2 1.0
Temperature|Operating ~ °C -40 ~ +125 -40 ~ +125 -40 ~ +125 -20 ~+125 -40 ~ +125
[Clistorage  °c 65 ~ +125 65 ~ +125 -65 ~ +125 -65 ~ +125 -65 ~ +125
OPERATING CHARACTERISTICS
Operating Time ms-max. 0.7 0.5 0.6 0.75 0.7
Release Time ms-max. 0.2 0.1 0.2 0.3 1.0
Shock 11ms 1/2 Sine Wave G-max. 100 100 100 100 50
Vibration 50-2000 Hertz ~ G-max. 30 30 30 30 30
Resonant Frequency Hz-typ 6250 8500 9500 2100 11000
MAGNETIC CHARACTERISTICS
Pull-in Range  Ampere Tums 17-38 10-25 10-25 22-43 15-30
Mini cD Sub-Mini Sub-Mini Mini HY Miniature
iniature ub-Miniature ub-Miniature iniature Changeover

This datasheet is for customers' reference. All the specifications are subject to change without notice.
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HCH Reed Switches

Specifications & & &
< < <
= 9 =
%"; § w w % §
; ; & g < ;
C us : g g o T :
Z Z % % Z
File No.:E75887 B g
02 02 =
_ 2z - SIS | | |- 223
Zk| Ze | k| 22 : o 22| | ZF) 56
) I K )
HCH2210 |HCH2210V| HCH2212 | HCH9215 | HCH9216 |HCH50WD
Electrical Ratings
Contact Form A A A A A A
Contact Rating  watt-max. 50 10 20 10 10 50
Switching  Vdc-max. 200 200 200 200 200 200
Voltage [V] 140
Breakdown Vdc-min. 300 2000 250 250 250 300(400)
Switching A-max. 15 0.5 1.0 0.5 0.5 1.0,0.7
Current [A]
Carry A-max. 3.0 1.3 1.0 1.2 1.2 3.0,2.1
Resistance Contact,Initial - Q-max. 0.100 0.100 0.100 0.100 0.100 0.100
[Q] Insulation  Q-min., 101 10 10 101 10% 101
Capacitance Contact pF-typ 0.2 0.2 0.4 0.2 0.2 0.2
Temperature Operating °C -40 ~+125 | -75~+125 -40 ~ +125 -40 ~ +125 -40 ~ +125 -40 ~ +125
[°C] Storage °c 65~+125 | -75~+125 | -65~+125 | -65~+125 | -65~+125 | -65~+125
OPERATING CHARACTERISTICS
Operating Time ms-max. 0.75 0.75 0.6 0.6 0.6
Release Time ms-max. 0.3 0.3 0.2 0.2 0.2
Shock  11ms 1/2 Sine Wave G-max. 100 100 100 100 100
Vibration 50-2000 Hertz G-max. 30 30 30 30 30
Resonant Frequency Hz-typ 2100 3200 6250 3900 5200
MAGNETIC CHARACTERISTICS
Pull-in Range  Ampere Tums 22-43 17-38 17-38 12-38 10-30
Miniature Miniature Sub-Miniature| Sub-Miniature | Sub-Miniature
Power HV

% SINCE 1976 *
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REED SWITCHES

Specifications

M us

File No.:E75887

©.071 MAX.

.276 MAX.
1.409+.012
(35.8:0.3)

®.012
§ (©03)
)

9.079 MAX.

1.405+.012
(35.720.3)

®.016
§(@0.4)
)

ole
3lg
! ol@ o2
S|le -
s&
e

$.086 MAX.

1.744£.012
(44.310.3)

©.086 MAX.

3 AN~ N~
§A-m S|
Bols Clo
=< (=
I H|H CHIH
L cRgld Q|-
[~ 3 =
= IR k3

©.110 MAX.

s

ORD211 ORD9216 ORD228
Electrical Contact 1A 1A 1A 1A 1A
CharacteriSics b 11in Available in +5 AT ranges 10~ 40 10~ 40 10~ 50 10~ 50 10~ 50
Drop-out [AT] min. 5 5 5 5 4
Contact resistance(Initial) [mQ] max. 200 100 100 100 150
Breakdown voltage [DCV] min. 150 150 200 200 200
Insulation resistance [Q] min. 10° 10° 10° 10° 10°
Electrostatic capacitance [pF] max. 0.4 0.2 0.3 0.3 0.3
Contact rating [VA,W] 1.0 1.0 10 10 10
Maximum switching voltage  [V] AC24 / DC24 AC24 / DC24 AC110/DC100 AC110/DC100 AC110/DC100
Maximum switching current  [A] DC 0.1 DC 0.1 DCO0.5 DCO0.4 0.3
Maximum carry current [A] 0.3 0.3 1.0 1.0 1.0
Operating Operating time [ms] max. 0.3 0.3 0.3 0.3 0.4
Characteristics
Bounce time [ms] max. 0.3 0.3 0.3 0.3 0.4
Release time [ms] max. 0.05 0.05 0.05 0.05 0.05
Resonant frequency [Hz] 1100 + 500 7500 + 500 5000 + 400 5300 + 300 3700 + 300
Maximum operating frequency [Hz] 500 500 500 500 500
Standard coil ¢ resistance ] 600 600 450 450 450
No. of turns m 5000 5000 5000 5000 5000
Dimensions [mm] ®3.3 x 10 3.3 x 10 P3.7 x 15 $3.7 x 15 »3.7 x 15
Type No. 8 8 6 6 6

Features

(Contact material)

Ultra-miniature

(RH)

Ultra-miniature

(RH)

General purpose

miniature(RH)

General purpose

miniature(RH)

General purpose

miniature(RH)

*Magnets also available, Available Cut and Bent as Well as on Reed.

Fig.1

Beginning of winding (top)

Notes:
1.Pull-in & drop-out were measured by using OKI
standard coil.*This value of drop-out is prescribed
when pull-in is over 20AT. When pull-in is less than
20AT, drop-out are 5 MIN & RLS/OP >0.7, Tolerance
at measurement is +2AT. (Fig.1)

2.Measurements are made by the four-terminal
voltage reduction method where the 100AT excitation
is given to the switch using the OKI standard coil

to close the contacts, and 10mA current is applied.
3.This value varies depending on the pull-in

value (contact gap). In this measurement, the pull-in
value is about 20AT.(MIL-STD-202D METHOD 301)
4.Measurement is made by using a DC 100V super
megger.(MIL-STD-202D METHOD 302)

5.The value shows the time required for the contacts
to cause the first contact bounce after applying the
voltage to the OKI standard test coil. The times is
shown at top in Fig.2

RELAYS & ELECTRONICS INT'L. CORP.
#* SINCE 1976 *
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6.Bouncing is caused when the contact close. Bounce time

means the time when opening and closing of the contacts

are being repeated before the contacts are completely closed.
Shown by T bounce.

7.Release time means the time from the morment the voltage
applied to the test coil as removed to the moment the contacts
open. Shown by Tris.

8.Resonant frequency is a vibrating frequency inherent to the

reed switch. Avoid application of vibration at this frequency to

the switch, otherwise it will cause misoperation.

9.The reed switch can be operated with a frequency higher than
the maximum operating frequency. However, operation with such
a frequency will often cause an endless chattering at the time of
ON operation. It is recommended for the designer to take the
maximum operationg frequency into consideration when designing
systems and circuits.
10.Dimensions of standard coil.
A:Inner diameter of standard coil.

TEL:(516) 328-9292 FAX:(516)326-9125 www.h

B:Length of standard coil.

End of winding (bottom)  Coil saturation current 20mA

standard coil 100AT

voltage between contacts 2 to 10VDC

100AT
Coil current between contacts
waveform (£10 mA)
Contact
waveform o i value  Drop-out value

Current at time of operation x Number of turns in standard coil(500AT);Indicated in AT

4

[PA - S
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REED SWITCHES
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ORD221 ORD229 ORD2210 ORD2211 ORD2212 ORT551
1A(offset) 1A 1A 1A 1A 1A 1C
1~40 15~40 15~60 15~60 15~45 20~60 10~30
5 6 7 8 RLS/OP>0.8 7 5
100 100 100 100 100 100 100
200 600 250 200 150 1000 200
10° 101 101" 10° 10° 10" 10°
0.3 0.5 0.5 0.3 0.5 0.5 1.5
10 50 50 50 10 100 3
AC100/DC100 AC300/DC350 AC70(VA) / DC50(W) [ AC100/DC100 AC100/DC100 AC300/DC350 AC30/DC30
DCO0.3 DCO0.5 AC0.7/DC1.0 0.5 In rush 3A DCO0.2 DC 1.0 max. DCO0.2
1.0 25 25 25 0.5 2.5 max. 0.5
0.3 0.6 0.5 0.6 0.4 0.5 1.0
0.5 0.5 0.5 0.4 1.0 0.5 (NC)1.5/(NO)1.0
0.5 0.05 0.05 0.05 0.05 0.05 0.5
2750 £ 250 2500 + 250 2500 + 250 4600 £ 500 4200 £ 300 2500 + 250 6000 + 4000
500 500 500 500 500 500 200
450 500 500 450 450 450 550
5000 5000 5000 5000 5000 5000 5000
P3.7 x 15 P4.6 x 21 D4.6 x 21 $3.7 x 15 ®3.7 x 15 $3.7 x 15 D4.6 x 10
6 3 3 6 6 6 10
o ) ) Lamp load ) i
Miniature offset High breakdown High power 3.4W Closed different Vacuum Ultra-miniature
(RH) voltage (RH) (RH) Low sound (RH) type (RH) (RH) transfer (RH)
11.1f a shock of more than 30G is applied to a reed switch, the pull-in )
value of the switch will be often caused to change from the standard Fig.2
specification. Therefore, it is recommended not to use the reed switch
Coil current

which has been given such a shock.

12.If a vibration of more than 1 kHz is applied to a reed switch, even a
very small acceleration to it will easily cause the switch to misoperate

to close due to its resonant frequency.

13.In practice the reed switch can operate beyond the specified range.

Coil waveform

Contact waveform

S I S

T1:Operate time

T2:Bounce time

In case of magnet driving. however, some magnets show decrease T3:Rel time
of magnetic flux even at the lowest temperature of the range depending 25Hz DUTY 50 Oscilloscope ‘
on their temperature characteristics. There fore, it is recommended to Pulse generator
consider the range as a general guide line.
14.The actual tensile strength is more than 5 kg (breakdown). However, considering the lead not to get out of position, the value for the static load is shown here.
Environmental Characteristics Table 2

Characteristics(Common to All Types) Test Conditions Notes
Shock Shall not misoperate with shock of 30G(11ms) applied MIL-STD-202E METHOD 213B 13
Vibration Shall not misoperate with max. 20G(10-55Hz) MIL-STD-202E METHOD 210A 14
Temperature range Shall be operational in the range of -40~125°C MIL-STD-202E METHOD 107D 15
Lead tensile strength Shall withstand against 2Kg static load MIL-STD-202E METHOD 211A 16

This datasheet is for customers' reference. All the specifications are subject to change without notice.
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REED SWITCHES

Our reed switches are available in multiple styles and housing types in either SMT or throu-
gh hole designs. We can custom bend and produce any reed configuration either bare or in
a housing. Simply send us your specs for us to quote.

Please note: HASCO can produce and/or stuff any PC board with a reed switch or relay in
house at our state of the art production facility.

This datasheet is for customers' reference. All the specifications are subject to change without notice.
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CONTACT

(1) Contact arrangement

Denotes the contact switching combinations
available on a relay and are defined in terms
of number of poles, number of throws (single
or double), normal position (open or close),
and the sequence to make and break.
Fundamental contact arrangements are give
in Table 1.

(2) Contact type

The one structure of contact forming the co-
ntact parts, Single contact and Bifurcated c-
ontact are offered.

(3) Contact material

The contacts are fastened to the movable le-
af spring and stationary terminal to ensure e-
lectrical contact. Usually they are made of
materials that mainly consist of silver becau-
se of its high electrical and thermal conducti-
vity. For small-current loads, the gold-plated
or the gold-overlay silver contacts are gener-
ally used.

(4) Contacting

The typical power, voltage or current, which
a relay can turn on and off under specified c-
onditions of load, ambient temperature and
humidity. Usually, the contact rating refers to
resistive load.

(5) Max. switching power

The upper limit of power which can be switc-
hed by the contacts. This value will be lower
than the product of the maximum voltage an-
d the maximum current. Care should be tak-
en not to be exceed this value.

COIL

(1) Nominal voltage
A single value of voltage intended to be app-
lied to the caill.
(2) Nominal Power
The value of power used by the coil at nom-
inal voltage. For DC coils, expressed in Wat-
ts.

Nominal power=

V: Nominal voltage
R: Coil Resistance (at 20°C)

(3) Coil resistance
The resistance of the coil for temperature c-
onditions listed in the catalog. (Usually at
20°C/68°F)
(4) Pick-up (Set) voltage
When the coil voltage is increased gradually
from 0V, the relay will operate at a certain v-
oltage. This voltage is called the Pick-up vol-
tage. The Pick-up voltage in the catalog sho-
ws the maximum value. In case of latching r-
elay, the Pick-up voltage is called the Set V-
oltage.

2
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(6) Max. switching voltage

The maximum open circuit voltage which
can safely be switched by the contacts.AC
and DC voltage maximums will differ in m-
ost cases.

(7) Max. switching current

The maximum current which can safely be
switched by the contacts. AC and DC curr-
ent maximums may differ.

(8) Min. switching current

The minimum value of current that can
be reliably switched by the contacts.
(9) Contact resistace

The electrical resistance of closed co-
ntacts measured at their associated t-
erminals.

Table 1 Fundamental contact arrangement

Form Description Symbol Performance
Make The combination in which the contacts are open
A (NO) *— in normal or unoperated position.
Break _: The combination in which the contacts are closed
B (NC) in the unoperated position.
c Transfer ¥ The combination in which Form B (NC) contact
(BBM) ) open before Form A(NO) contacts close.
Continuous The combination in which Form A (NO) contact
D (BBM) 1_: close before Form B (NC) contacts open.
Note:

1. Abbreviations used to define the nature
of the contacts are as follows:

NO:Nomally open  M:Make BBM:Break before Make

NC:Nomally closed B:Break MBB:Make before Break

2. Double switching combinations are call-
ed 2 Form A (2A) or 2 Form C (2C)

3. The following abbreviations are used o-
ccasionally.
SP: Single pole  ST: Single throw
DP: Double pole DT: Double throw

(5) Drop-out (Reset) voltage

When the coil voltage on an operate relay
is decreased gradually, the relay will rele-
ase at a certain voltage. This voltage is c-
alled the Drop-out voltage. The Drop-out
voltage is called the Reset voltage, when
the reverse voltage is increased on the co-
il of operate relay, the voltage which the r-
elay will release.

(6) Operating power

The value of power used by the coil at Pic-
k-up voltage.

(7) Max. continuous voltage

The maximum value of voltage that can be
applied continuously to the coil without ca-
using damage.

REL

TEL:(516) 328-9292 FAX:(516)326-9125 www.hascorelays.com

EX.:

SPST NO:1 Make (1 Form A or 1a)
SPST NC:1 Break (1 Form B or 1b)
SPDT:1 Transfer (1 Form C or 1c)
DPDT:2 Transfer (2 Form C or 2c)
4PDT:4 Transfer (4 Form C or 4c)

(8) Operating function

* Single side stable type:

Relay which turns on when the coll is
energized and turns off when de-ener-
gized.

* 1 Coil latching type:

Relay with a latching construction that
can maintain the on or off state with a
pulse input. With one coil, the relay is
set or reset by applying signals of opp-
osite polarities.

+ 2 Coil latching type:

Relay with a latching construction co-
mposed of 2 coils, set coil and reset c-
oil.

The relay is set or reset by alternately
applying pulse signals of the same pol-
arity.

email:info@hascorelays.com
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GENERAL APPLICATION GUIDELINES

MAIN POINTS TO SELECT SUITABLE RELAY

A relay may meet with a variety of ambient
conditions during actual usage. In order to
avoid unexpected failure in result, testing

over practical range under actual operating
condition is required. For proper use of rel-
ays, the characteristics of the selected rel-

ay should be well known, and the cond-
itions of relay use has to be investigated
to determine whether they are matched
to the environmental conditions, In addi-
tion, the coil conditions, contact conditi-
ons, and the ambient conditions for the

relay that is actually used must be sufficientl-
y known in determining the relay specififcati-
ons. The table below shows a summary of p-
oints of consideration for relay selection. It
may be used as a reference for investigation
of items and points of caution.

Table 2. Main Ponts to Select Relays

Item Specification Points Consideration Points

Contact arrangement Contact forms, number of poles, Contact sequence

Contact Contact load Level of load,AC or DC, resistive or indicative or capacitive, counter voltage of inductive load
Contact material Contact material should be matched to the level of load
Life Number of operations, Frequency in switching
Coil voltage Nominal voltage, power source ripple

Coil Pick-up and Drop-out voltage Fluctuation in supply voltage, Rise in Pick-up and Drop-out voltage due to the coil resistance rise
Coil resistance Power consumption of coil temperature rise according to the coil temperature rise
Temperature rise Ambient temperature and coil temperature rise according to the applied voltage.
Dielectric strength Do specifications of the relays match that required in the equipment?

Insulation Surge withstand voltage

Insulation resistance

Environment

Ambient temperature and humidity

Range of ambient temperature and humidity in the use location.

Vibration and shock

Level of vibration and shock in the use location.

Ambient atmophere

No presence of gas which may cause contact failure.

Mounting method

The method of flux coating, soldering, washing and mounting?

Others Cover Material of cover (compatibility with washing solution)
Relay construction Sealed or non-sealed type relays.
Special condition Are there any special conditions?

(1) Contact load

The phenomena in the contacts of relays
greatly vary depending on contact load lev-
el such as kind of load and current level as
well as contact material and size, opening
speed and contact bounce.

*Switching current

AC current is alternately reduced to zero b-
ut DC current is not, so the arc discharge
current at breaking of load current is hard
to be extinguished for DC current.
Therefore the duration of the arc discharge
is longer in DC circuit than AC circuit and
the maximum DC switching current is sma-
ller than AC load.

*Resistive load

Resistive load is a standard load in life tes-
ts and the contact ratings in catalogue are
usually specified with resistive load.

In resistive load circuit, it is assumed that t-
here is no inrush or counter breaking curr-
ent on switching of loads.

*Inductive load

Inductive loads such as electromagnetic r-
elay, solenoids and motors easily generate
a high counter voltage between their coils
and cause arc discharge across the relay
contacts.

Because the level of inductive load is af-
fected by the load current and the power
factor (coso), the life is decreased when
the power factor is lowered.

In circuit with load such as motor, solen-
oid, transformer and others, an inrush c-
urrent of several times larger than the
steady current is generated at the time
of connecting the load.

It is necessary to select the contact that
has a sufficient capacity for the conditio-
ns.

*Capacitive load

In a capacitive load circui, an inrush cur-
rent of 20 to 40 times large than the ste-
ady state current is produced. A surge
suppressor should be used to prevent
contact welding.

(2) Contact material

Relay contacts must be made from mat-
erial that allows contact resistance to be
low and stable, that is not quickly worn
by the arc, and that has a high fusing p-
oint. At present there is no material that
meets these conditions, and it appears
unlikely that one will be found in the ne-
ar future.

(3) Low level circuit

Circuits with several volts and several mA or
less are called low-level circuits. At low leve-
Is, silver contacts form an oxide or sulfide fil-
m on their surface under certain conditions,

which makes contact resistance unstable.

If the circuit impedance is high, although the
high contact resistance itself does not cause
problems, the noise is easily produced.

To maintain stability of contact resistance in

a sulfurating atmosphere, contact of gold ov-
erlayed on silver-palladium are effective.

Table 3. Typical load and Inrush Current

Kind of Load Inrush current

Resistive load Steady state current

Solenoid load 10-20 times of the steady state current
Motor load 5-10 times of the steady state current
Incandescent 10-15 times of the steady state current
lamp load

Mercury lamp Approx.3 times of the steady state
load current

Condenser load | 20-40 times of the steady state current

Transformer load| 5-15 times of the steady state current

Contactor load | 3-10 times of the steady state current

This datasheet is for customers' reference. All the specifications are subject to change without notice.
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GENERAL APPLICATION GUIDELINES

COIL

(1) Coil voltage of DC relay

For the operation of DC relays, standards
exist for power source voltage, with DC v-
oltage standard set at DC5,6,9,12,24 and
48. Because of the gradual increase or d-
ecrease of the current impressed on the
coil causing possible delay in movement
of the contacts, there is a possibility that
the specified contact capacity may not be
satisfied.

So, consideration should be given to the
method of applying voltage on the coil.
(2) Power source fluctuation

Smoothing capacitor

PERFORMANCE

(1) Contact resistance

(a) Contact wipe

The contact resistance of clean surface is
extremely low, such as several mQ. In pr-
actice, some kind of film is formed on to
almost all of the contact surfaces and the
contact resistance varies depending on t-
he properties of that film.

To clean such film and stabilize contact r-
esistance, distance of the contact wipe is
increased.

When contacts open and close, the cont-
acted surfaces slid together, thus effectin-
g a breakage of nonconductive film form-
ed on the contact surfaces.

(b) Contamination of contact surface

The Possible causes of contamination th-
at effects increases in contact resistance
are as follows.

*Adherence of fiber, scale and particles of
plastic mold, etc.

*Adherence of silicone oxides.
*Adherence and deposits of non-conduct-
ing material produced through a chemical
reaction with the gas absorbed onto the
contact face.

*Adherence and deposits of carbon pow-
ders produced at contact surface
*Oxidation and sulfuration of metallic po-
wders on the contact surface.

(c) A bifurcated contact is contaminated
The bifurcated spring is cut deeply enou-
gh and separated so as to provide a good
independence in a contact even when so-
me insulating particle is trapped between

Relay

As a power source for DC relays, a battery or
either a half or full wave rectifier circuit with
smoothing capacitor is used.

The characteristics with regard to the excitat-
ion voltage of the relay will change depending
on the type of power source, and thus, in or-
der to display stable characteristics, the most
desirable method is perfect DC.

In the case of ripple included in the DC pow-
er source, if the smoothing capacitor is too s-
mall, humming develops and unsatisfactory
condition is produced, due to the influence of
the ripple.

Fig.4 Ripple factor of rectifier circuit
Ripple pottion

_'_
E max -i_

E m¢an DC

poftion

contact on one side.

In this case, the contact of the other side can
serve to maintain a good contact, with the su-
fficient mechanical independence between t-
he two members. So, the bifurcated contacts
have successfully reduced contact failures.
(d) Sealed relay

Sealed relays are available. This feature exc-
ludes the ingress of organic gases and dust i-
n atmosphere and allows immersion cleaning.
When a sealed type relays switches the load
in the presence of organic gases inside relay,
it produces carbon powders on the contacts
which create rise of contact resistance and a-
cceleration of contact resistance and acceler-
ation of contact consumption. In order to avo-
id such problems, the constituent componen-
ts are annealed for physical and chemical st-
ability. This annealing process drives off resi-
dual volatiles in the plastics, insuring a conta-
minant free environment inside the sealed re-
lay, resulting in more stable contact resistan-
ce over life.

Fig.5 Relationship of Relay Performance

This ripple is calculated using the formul-
a described in Fig.4 and it is necessary
to give consideration to use of a power
source with less than a 5% ripple.

(3) Coil resistance

The resistance of coil is specified accor-
ding to the nominal voltage of the relay.
Generally, the nominal value of coil resi-
stance is that at 20°C(68°F) and the al-
lowable range is limited to within £10%.
The resistance/temperature relationship
for copper wire is about 4%o for 1°C, and
with this ratio, the coil resistance increa-
ses.

E max. - E min.

Ripple factor=
ipple factor E mean

x100(%)
E max.=Maximum value of ripple portion

E min.=Minimum value of ripple
E mean=Average value of ripple portion

(2) Coil

*Nominal Coil Voltage (Rated Coil volta-
ge)

A single value voltage intended by desi-
gn to be applied to the coil or input.
*Pick-up Voltage (Pull-in Voltage or Must
Operate Voltage)

When the voltage on an unoperated rel-
ay is increased, the value at or below w-
hich all contacts must function (transferr-
ed). The pick-up voltage is generally as-
signed to 70% of nominal coil voltage so
that the relay can function without failure
owing to fluctuation of voltage supplied,
ambient temperature raise and irregulari-
ty of coil resistance.

*Drop-out Voltag (Release or Must Rele-
ase Voltage)

When the voltage on an operated relay i-
s decreased, the value at or above which
all contacts must revert to their unopera-
ted position. The drop-out voltage is ge-
nerally assigned to 10% of nominal coil
voltage. Figure 5 shows the relationship
between Pick-up Voltage and Drop-out

Nominal | - - - - oo oo oL Voltage.
Value Hold specified
Range of Pick-up
measured Range of Drop-out
Nonpick measured
lonpick-up
V0|tage specified Drop-out
or specified
Current
. Relay must not
Increasing be picked-up
Decreasing
0 Time
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GENERAL APPLICATION GUIDELINES

PERFORMANCE

(3) Coil temperature rise

When voltage is applied to a coil, its temp-
erature increases due to juele heat. Coil t-
emperature rise can be calculated from the
temperature coefficient of the copper wire
by measuring the coil resistance.

The coil temperature rise can be obtained
by the next expression.

T=T2-Ta= Ré'IR' (K+TI)+T1-Ta
where, T: Coil temperature rise (°C)
TI: Initial ambient temperature (°C)
T2: Coil temperature after the test (°C)
Ta: Ambient temperature after the test (°C)
RI: Coil resistance at T1 °C (Q)
R2: Coil resistance at T2 °C (Q)
K: Constance (=235 for copper wire)
however, | T1-Ta1<5(°C)
(4) Hot coil and Cool coil
The coil temperature with no voltage appli-
ed on the coil is usually to be equal to the
ambient temperalure. When voltage is app-
lied to the coil, the coil temperature rises,i-
ncreasing both coil resistance and pick-up
voltage. The coil with it's temperature rise
due to voltage impression is called a Hot
Coil. To the contrary, when no voltage is i-
mpressed on coil, the coil, temperature of
which is equal to ambient temperature, is
called a Cool Coil.
In general, the values for characteristics s-
uch as pick-up voltage, drop-out voltage a-
nd so on are measured at the ambient tem-
perature of 20°C 68°F, Cool Coil condition-
s. For the Hot Coil, because of it’s pick-up
voltage rise, these is a possibility that hat it
may not operate under the same condition-
s as Cool Coil.Thus,care is required.
(5) Operating range
(a) Maximum continuous voltage
The maximum voltage that can be applied
continuously to the coil without causing da-
mage. When a voltage greater than the m-
aximum continuous voltage is applied to th-
e coil (layers may short) the coil may burn
out, due to the temperature rise. Do not ex-
ceed the usable operating range shown in
the Fig. 7.

AMBIENT ENVIRONMENT

(1) Silicone compound atmosphere
Silicone compounds such as silicone rubb-
er,silicone paint, silicone grease, etc. emit
volatile silicone gas. Note that when silico-
ne is used near relays, switching contacts
in the presence of its gas causes silicon to
adhere to the contacts and may result in
contact failure. In this case, use a substitute

Coil temperature rise

Fig.6 (a)
:(3 60 L
g Applied voltage 200%
®
8 40 150
£ / 100
i
20%
0 10 20 30
Time(min.)

Fig.6 (b)
= 60
8 Contact currgnt
5 .
5 2A .
g .7
3 40
£ 3
(3
= .
.
20 - 0A
0 100 200

Coil applied voltage(%)

Figure 6 (a) shows the duration characteristics. Figure 6 (b) shows the
voltage characteristics in a steady state at constant supply voltage.

(b) Pick-up voltage

As the ambient temperature rises, the coil
resistance increases, pick-up voltage. Fig-
ure 7, line B refers to the relationship. The
upper portion of line-B in Fig.7 shows the
range of voltage which can be applied to t-
he coil. Line-A is maximum continuous vol-
tage. Thus the relay operating range is the
portion surrounded by line A and B.

In order to have stable operation of relay,
the APP voltage and the ambient tempera-
ture should be in the operating range.

If the ambient temperature increases, pick-
up voltages rises, while maximum continu-
ous voltage decrease. Care is required.
(6) Operate time and Release time
There is variation in Operate time and Rel-
ease Time depending upon voltage/power
applied to coil.

Figure 8 shows an example of relationship
between Operate Time and Release Time.
Figure 8 refers to the phenomenon that ac-
cording to the fluctuation of coil impressed
voltage, Operate Time greatly varies, while
Release Time is small. To the extent of lar-
ge coil imressed voltage, the Operate Time
is rapid, but if it is too rapid, the make cont-
act bounce time may be extended.

(7) Safety standards

Laws and regulations demand securing the
safety of users from dangers such as elec-
tric shock and fire lying around household
appliances and other consumer electric eq-
uipment or devices.

that is not silicone based. If the use of sili-
cone compound is inevitable, use a plastic-
sealed relay.

(2) Influence of external magnetic field
When transformers, speakers or magnets
are located near a relay the characteristics
may change and faulty operations may re-
sult due to the strong magnetic field gene-

Ration to the nominal voltage

Major industrial countries across the world
already have their own safety standards
such as those under control of ‘The Elec-
trical Appliance and Material Control Law’
in Japan, UL in U.S.A,,CSA in Canada,
VDE in Germany, SEMKO in North Euro-
pe and BS in GB.

Fig.7 Operating range

A:Maximum continious voltage
B:Pick-up voltage
2.0} A
1.5
1.0f
0.5 B
1 1 1 1 1
0 20 40 60 80 100

Ambient temperature(°C)

Fig.8 Operate and Release time

Time(mS)
(o]
T

Operate

o
T

Release

| | | | J
0 80 100 120 150

Coil applied voltage (%V)

rated from the equipment.

The influence depends on the strength of
the magnetic field and it should be chec-
ked at the installation. In such a case sui-
table measures such as magnetic shieldi-
ng or selection of adequate in arrangem-
ent of relay should be taken so as to avoid
problems.
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MOUNTING OF RELAYS

(1) Mounting direction

Mounting direction is important for optimu-
m relay characteristics.

(2) Shock and vibration resistance
It is ideal to mount the relay so that the m-
ovement of contacts and armature is perp-
endicular to the direction of vibration or sh-
ock, as shown in Fig. 10.

(3) Contact reliability

It is recommended to mount the relays so
that the surfaces of its contacts are vertica-
I and in Lipper location of relay inside.Such
mounting methods prevent dirt and dust as
well as scattered contact material (produc-
ed due to large loads from which arcs are

generated) and powdered metal from ad-
hering to them. Furthermore, it is not des-
irable to switch both a large load and a lo-
w level load with a single relay.

The scattered contact material produced
when switching the low level load and m-
ay cause contact failure. Therefore, avoid
mounting the relay with its low level load
contacts located below the large load con-
tacts.

(4) Adjacent mounting

When many relays are mounted close to-
gether, abnormally high temperature may
result from the combined heat generated.
Mount relays with sufficient spacing betw-

RELAY SOLDERING AND WASHING GUIDELINES

Process

1.Mounting of relay

|

2.Flux coating

(Foamed flux)

3.Preheating

—T T T

o

. (Heater)
4.Soldering

7.
(Solder)
5.Cooling

&
/'/l

Guidelines

een them to prevent heat buildup, This a-
Iso applies when a large number of bords
mounted with relays are installed as in a

card rack. Be sure the ambient temperat-
ure of the relays does not exceed the va-
lue listed in the catalog.

Fig.10 Direction of relays

D || Ef
Shock

or
Vibration

*Avoid bending and terminals to make the relay self-clinching.

Relay performance cannot be guaranteed if the terminals are bent.

*Adjust the position of the PC board so that flux does not overflow onto the top of it.
*Use rosin-based flux, which is non-corrosive and requires no washing.

*Do not use Automatic Flux Coating Method to dust-cover type relays.

*Do not overflow onto the top of PC Board, in such a case, the flux may even penetrate a

flux-resistant type relay.

*Be sure to preheat before soldering.
*Preheating acts to improve solderability.

*Preheat according to the following conditions.

Temperature 100°C 212°F or less

Time Within approx.1 minute

*Note that long exposure to high temperatures (e.g. due to a malfunctioning unit) may

affect relay characteristics.

Automatic Soldering

*Flow solder is the optimum method for soldering.
*Adjust the level of solder so that it does not overflow onto the top of the PC board.
*Unless otherwise specified, solder under the following conditions depending on the type

of relay.

Solder Temperature Approx.250°C 482°F

Soldering Time Within approx.5 seconds

Solder Ration Sn/Pb=60/40 or 63/37

Hand Soldering *Keep the tip of the soldering iron clean.

Solder Iron 30W or 60W

Iron Tip Temperature Approx.300°C 572°C

Solder Time Within approx.3 seconds

*Immediate air cooling is recommended to prevent deterioration of the relay and surround-

ing parts due to soldering heat.

*Although the sealed type relay can be cleaned, avoid immersing the relay into cold liquid
(such as washing solvent) immediately after soldering. Doing so may deteriorate the seal-
ing performance.
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RELAY SOLDERING AND WASHING GUIDELINES

Guidelines

GIWa/SEI_rE\/V\ * Do not wash flux-resistant type relays and dust Table 6. Washing solvent
B i cover type relays by immersion. compatibility chart for sealed relays
- -z * Careless washing may cause washing solvent Washing solvent
- == to penetrate the relay. Chlorothene VG,N

- I * Plastic sealed type relays can be washed by | Chlorinated :,Zf::]?gffgglﬁgﬁe
immersion. Use washing solvents shown in Methylene chloride
_Wa_shi;g ;oI;en: S *Table 6. . Aleohol :EF}lr-]\amI
Use of other washing solvent may damage the Hollis 310

7.Coating relay case and cover, and also cause washing | Aqueous Indusco 624,1000

solvent to penetrate the relay. Lonco Terg

* Avoil ultrasonic washing on relays.Use of ultrasonic cleaning may cause breaks. In the coil or
slight sticking of contacts due to the ultrasonic energy.

)
o
* If the PC board is to be coated to prevent the insulation of the PC board from deteriorating d-
J L ue to corrosive gases and high temperature, note the following.
** Do not coat dust-cover type relays and flux-resistant type relays.

YY Y ** Depending on the type, some coating materials may have an adverse affect on relays, sele-
ct coating materials carefully.

RELAY TERMINOLOGY:PERFORMANCE

(1) Operate (Set) time

Fig.1 Typical time traces of relay

w w
Time from initial energization to the first "1’: ON . .5_3 ON
. =
opening of closed contact or first closing g 9‘ OFF 9 Q‘ OFF
of open contact. This time does not incl- =
) ) - STEADY STATE LEVEL 4 STEADY STATE LEVEL
ude any bounce time. In case of latching z 2
relays, this is called “Set time”.(cf. Fig.1) 2 g 0o ZERO
] w
i (OGNS

(2) Release (Reset) time ° CLOSED ,QE: S ClosED
Time from initial de-energization of the r- £z <5
elay caoil to first opening of closed conta- '<§_t g ----------- OPEN £e OPEN
ct or first closing of open contact. This ti- e ON u ON

. . = <
me does not include any bounce time. - W OFF ,% = OFF
In case of latching relays, this is called & Z[_OPERATETIME,| 'BOUNCE TIME z TRANSFER TIME
“Reset time” Z 7 S P BOUNGE TIME

’ o ¥ ON RANSFER TIME © RELEASE TIME -
This means the time from initial reverse & u & v ON
energization of the coil to first opening of 6 @ OFF é P

. [ OFF
closed contact or first closing of open c- é =
ontact.(cf. Fig.1) TIME(PICK-UP) TIME(DROP-OUT)
(3) Bounce time
Internally caused intermittent and unde- Fig.2 Ware form of Surge test
sired opening of closed contact or closi- . . - S 100 y r—
ng of open contacts of a relay.(cf. Fig.1) Usually, wave form of this test is specifi- g % T1:Rise time
(4) Dielectric strength ed indicating peak value, rise time and f- % T2:Fall time
The maximum. allowable AC(RMS) volt- all time.(cf. Fig.2) In FCC Part 66, T1=10 &
3
age (50/60Hz) which may be applied be- uS, Vp 1500V are specified. @ 50 7
tween two specified test points, usually (6) Insulation resistance
for 1 minute in duration. In general, the The resistance between all mutually insu- %0
maximum leak current is 1 mA. lated conducting sections of the relay. Th-
(5) Surge withstand voltage is value changes depending on the ambi- 0 !
- T

The maximum allowable peak surge vol- ent temperature and humidity. - > .
tage which may be applied between two ~ Time >

specified test points.
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RELAY TERMINOLOGY:PERFORMANCE

(7) Capacitance * Functional

The electrostatic capacitance between mutu- The vibration which can be applied to the
relay during service without causing the

« Destructive
The shock which can be allowed by the

ally insulated conducting sections of the relay. relay during shipping, installation, witho-

Usually this value is measured at 1 kHz.

(8) Life

* Mechanical life
The minimum number of operations which
the relay can be operated under nominal
conditions with no load on the contacts.

* Electrical life
The minimum number of operations which
the relay can be operated under nominal
conditions with specified load on the con-
tacts.

(9) Vibration resistance

The resistance to the vibration applicable to

the relay. expressed as a displacement and

frequency range.

Fig. 3 Structure of relays

openings of the closed contacts for more
than the specified time.

« Destructive

The vibration which can be allowed by the
relay during shipping, installation, without
damages and changes in its operating ch-
aracteristics.

(10) Shock resistance

The resistance to the shock applicable to the
relay, expressed as an acceleration in G.

* Functional

The shock can be applied to the relay dur-
ing service without causing the openings of
the closed contacts for more than the spec-
ified time.

ut damage and changes in its operating
characteristics.
(11) Temperature range
The range of ambient temperature in whi-
ch the relay can be used without damage-
s in its characteristics or functions.
(12) Safely standard
Standard for the prevention of electric sh-
ock hazards and fire accidents differs in
content from country to country.
UL(U.S.A) VDE(Germay) BS(G.B.)
SEMKO(Sweden) CSA(Canada)
(13) Structure of relays
Relays are classified in 4 types as Fig. 3
by the structure of terminals, cover and c-
ase, and mounting method of the relay.

(Y:Yes N:No)

and base, and between
base and terminals.

The joint level between
cover and base is higher

Item Dust cover Type Flux Free Type Sealed Type Surface Mount Type
Cover Cover Cover Cover
Structure
Terminal Base Sealant Base Sealant  Base Sealant Base
Most basic construction and Terminals are sealed with All the gaps between case All the gaps between case and base,
- there is gap between cover base by sealant. and base, base and termi- base and terminals are sealed by se-
Characteristics

nals are sealed by sealant.

alant.
Terminals are formed in “L" shape in-

than the PC board surface. tended to be soldered by reflow sold-

ering.

Mounting Method Insertion mounting Insertion mounting Insertion mounting Surface mounting

Automatic Flux Coating N Y Y Y

Automatic Soldering N Y Y Y

Automatic Washing N N Y(Note 1) Y(Note 1)
Manual Soldering N Y Y -
Environmental Gas N N Y(Note 2) Y(Note 2)

Resistance

Notel:lt is needed to select suitable washing solvent.
Note2:In explosive gas environment, use the metallic hermetic seal types.
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