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HIGHLY SENSITIVE 1500 V FCC§
SURGE WITHSTANDING
MINIATURE RELAY

4 DS1

UL File No.: E43149
¢ High sensitivity 200 mW pick-up power

CSA File No.: LR26550

100-mW pick-up power types available

e Latching types available
¢ High switching capacity: 60 W, 125 VA
~ o High breakdown voltage 1,500 V FCC surge between open contacts

1,000 V AC between open contacts

s DIP—1C type can be used with 14 pin IC socket

2C type can be used with 16 pin IC socket,

4C type can be used with 2 sets of 14 pin IC sockets
® Amber sealed types available
» Gold-cap silver palladium types available for 2 Form C type

mmINeh o Bjturcated contacts are standard
SPECIFICATIONS Characteristics (at 25°C 77'F, 50% Relative humidity)
Contact . 20 cpm at rated load
Arrangement 1 Form C, 2 Form C, 4 Form C Max. operating speed 50 cps at low level load

Initial contact resistance, max.
(By voltage drop 6 V DC 1 A)

50 mQ

Contact material

Gold-clad silver

Rating (resistive)

Max. switching power 60 W, 125 VA
Max. switching voltage 220 V DC, 250 V AC
Max. switching current 2ADC, AC
Max. carrying current 3ADC, AC
UL/CSA rating 06 A 125V AC
06 A110VDC
2A 30vVDC

Expected life (min. operations)
Mechanical (at 600 cpm)

108(1 Form C 2 coil latching type: 107)

Electrical 2 A 30 V DC resistive
1 A 30V DC resistive

5x10°
2x108

*Gold capped silver-palladium contact also available for 2 Form C
107 operations at 0.1 A 50 V DC resistive

Coil (polarized) (at 25°C 77°F)

Single

Minimum operating power

Approx. 200 mW

side
stable _|Nominal operating power Approx. 400 mW
"M"| 1 coil |Minimum set and reset power Approx. 90 mW

type| iatching|Nominal set and reset. power

Approx. 180 mW

2 coil

Minimum set and reset power

Approx. 180 mW

latchingi{Nominal set and reset power

Approx. 360 mW

Single

Minimum operating power

Approx. 100 mW (128 mW)"

side

Operate time* (at nominal voltage)

Min. 10 msec. (Approx. 3 msec.)

Release time* (at nominal voltage)

Min. 5 msec. (Approx. 2 msec.)

Set time (latching)
(at nominal voltage)

Approx. 3 msec.

Reset time (latching)
(at nominal voltage)

Approx. 3 msec.

Initial breakdown voltage
Between open contacts
Between contact sets
Between contacts and coil

(DS1-S type) (Other types)
500 Vrms 1,000 Vrms
— 1,000 Vrms
1,000 Vrms 1,500 Vrms

Initial insulation resistance

Min. 1,000 MQ (at 500 V DC)

FCC™* surge voltage
between contacts and coil

1,500 V (Except DS1-S type)

Temperature rise (at nominal voltage)

Max. 65°C

Ambient temperature

-40°Cto +70°C 40 F to +158°F

{Not freezing and condensing at low temperature)

1C, 2C: Min. 490 m/s? (50 G)

Shock resistance Functional 4C: Min. 294 m/s? (30 G)
Destructive Min. 980 m/s? (100 G)
. 196 m/s? (20 G), 10 to 55 Hz
Functional

at double amplitude of 3.3 mm

Vibration resistance
Destructive

294 m/s? (30 G), 10 to 55 Hz
at double amplitude of 5 mm

Unit weight

1 Form C: Approx. 3.2g .11 0z
2 Form C: Approx. 4g .14 oz
4 Form C: Approx. 7 g .25 oz

stable |Nominal operating power Approx. 200 mW
ng" i IMini A 4 ™ e * Excluding contact bounce time 7 J
1 con] inimum set and reset power] Approx. 45 mW (58mW) **FCC (Federal Communication ;
type| latching|Nominal set and reset power Approx. 90 mW Commission) requests foliowing  1500v
2 coil [Minimum set and reset power| Approx. 90 mW (115 mW)" standard as Breakdown Voltage  + T 1
. - specification. 750V! |
latching| Nominal set and reset power Approx. 180 mW Ll
*For 1 Form C high sensitive types. e
ORDERING INFORMATION exos|2 | [e|—[M]| [2]|—[ocasv]|—| R |
] T I
| [ I : ] ]
Contact arrangement | Classification of type Sensitivity Operating function Coil voltage
1.1 Form C Nil: Standard type M: 400 mW nominal operating power | Nil: Single side stable | DC 1.5, 3, 5, 6,
2:2FormC E: Amber sealed type | S: 200 mW nominal operating power| L: 1 coil latching 9,12,24,48V
4:4Form C L2: 2 coil latching

(Notes) 1. *Reverse polarity types available (Add suffix-R)
2. For UL/CSA recognized types, add suffix UL/CSA.
3. Standard packing: Carton: 50 pcs. Case: 500 pcs.
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TYPICAL APPLICATIONS

* Telecommunication equipment
¢ Office equipment

o Computer peripherals

¢ Security equipment

¢ Measuring instrumentation

TYPES AND COIL DATA at20:css ¢

Single side stable 1 coil latching 2 coil latching
B . *Pick-up | Drop-out ‘Maximum[ Coil f . “Reset | *Maxi m[ ci‘lri . ‘Reset | "Maximum Coil resist ,
[tgz'a'":‘ voltage, | voitage, | aliowable, ! resistance, i :J::::n:l Set, allo:v"anbl:e, | resisznce. r:glrtv;meal , alloul'r:ble. onnr(e : ;so;:;ce
vog' vVDC | vDC | vDC (at n ; vo(g:' vVDC | vDC (at a VD%'JVDC voC @t f——————
| (max) | (min.) |50°C 122°F)| (+10%) o (max.) |50°C 122°F)| (1£10%) | (max.) |50°C 122°F)|  Coil! | Coil i
j 1.5 1.05| 0.15 225 5.63 1.5: 1.05 558 | 12.5 1.5; 1.05 555 6.25
L3l e los 380 s 3 21 380 L3 o 38 25
I H - i i + - L
5 | 35 05 —S 625 5 135 02— 13 5 35 !—‘73—5* 69.4
I R 72 [ S R o P72 )
Ll | e | e |
M 6 4.2 | 0.6 3 90 M 6 4.2 g 200 M 6 42 3 100
type | 10.8 type | 10.8 | type 1 10.8
i 9 6.3 | 09 135 203 ’ 9 3 6.3 35 450 9 6.3 135 225
| 14.4 ' 144 | 144
! 12 8.4 1.2 g | 360 12 8.4 B 800 L12 8.4 18 400
‘ 28.8 28.8 | | 28.8
i 24 1168 | 24 g 1440 24 168 36 3200 24 . 16.8 36 1600
8 |36 | 48 L8 575 48 336 —518 12300 48 336 —3L8 6400
12 24 f L 121 24 ] 12| 24
15 108 0.15 3 1.3 15 1.05“‘3 ‘ 25 1.5 108 3 12.5
24 48 24 48 24148
3 51 0.3 5 45 3 51 5 100 3 51 5 50
40 80 ‘ 4.0 8.0 - 401 80
S 35 9% g 125 S M350 . 8 5 7357 10 139
48 | 9.6 | . 48 9.6 | i 4.8 9.6
gt 8 T 06 55 0 e 6 oy 40 o] 6 a5 200
type 72 144 type U721 144 type 721 144
9 631 09 18 405 9 63 18 900 9 631 18 450
| 9.6 19.2 .96 ] 192 | L 961 192
12 8.4 1.2 24 720 12 -y 24 1600 12 84 54 800
19.2 38.4 i19.2 | 384 {192 | 384
24 16.8 2.4 48 2880 24 | 168 1 48 6400 ) 24 7168 | 48 3200
38.4 768 (384 | 768 | 1384 768
48 336 4.8 9% 11520 48 :33—6_ 9% ‘ 25600 48 3361 96 12800
*Top: 1 Form C:
Bottom: 2, 4 Form C
DlMENS'ONS mm inch
1 Form C General tolerance: +0.3 +.012 PC board pattern (Copper-side view) ! Schematic (Bottom view)
Single side stable & 1 coi:;atchmg Tolerance: +£0.1 +.004 . :n:;g;agfgetﬁ; Sshcor:;g%zti:é relay direction
“5‘90*“ Single side stable & 1 coil latching Single ‘\ 1 6
; | 509 da. side stable o
Pt 5035 d"a Deenergized | |
:?é% ‘C?é% condition Ll
b N9 e o
3 [ 1 coil ! 6
! Ti latching [ 7o—®—0
,.{..._6 [
5.08 i Z§2 i 24 [
2007 300 L
. ) SET RST COM
2 coil latching | 15 9.9 12 10 "7
550 390 ) Diagram shows the “reset position when
2 ‘ 609 dia, terminals 1 and 6 are energized. Energize
f f 6-.035 da with reverse polarity to transfer contacts.
‘ 1. 254 2 coil 13 6
98 93 00 v
286 366 .2‘% LT latching 1 %GF e
Ll Gikan |
35 i [] | 7.62 i 7 I
138 300 ! : L
, 0.3 1 T SET RST COM
L 08 .02 T ¢ A Di hy ‘112n o t . ition wh
= ' \ b tagram snows the “rese! position when
?.08_;‘ 762 |.024 7.62 ‘ terminals 3 and 6 are energized. Energize
200 300 -300 terminals 1 and 3 to transfer contacts.
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2 Form C General tolerance: +0.3 - 012 PC board pattern (Copper-side view) Schematic (Bottom view)
; i table . 00 ® A polarity bar showing the relay direction
ilqgliilsg?c;iib € .20 Tolerance: 10.1 =004 can replace the schemanc
787 . . . . i R N
¢ g s Single side stable & 1 coil latching Single - NO N‘}: 16
ide stabl
f T 809 dia sid sabe'
98 93 8- 035 da Deenergized
16 3‘;“ condition
, | | - o +
as T ‘ﬁ‘ . PR
133 J i 9 16
| loe teal oy AaT Com
[ — e | latching | |
| 024 | [
5.08 5.08_]_ 7.62 [
200" 200" 300 L
. . . . SET RST COM -
2 coil latching 20 9.9 2 coil latching 3 & 4 1
787 390 10-0.9 dia. Diagram shows the “reset” position when
0- 035 dia. terminals 1 and 16 are energized. Energize
f f EE— with reverse polarity to transfer contacts
! 254
e Y i 9 131516
?;E ?93. 250 ‘ f-atcc?\” . _SETAST COM™
oo o Lo . [ ng |
N e e o AT
LM - | I EEEEEE T | ¥ e
fos | |1l os | _Jos - BUBED O “SETRST COM -+ ©
1 "o | " G02 SR ERERA o hoos o “reset” Souition wh
| 5.08| 508|508/ “ 7862 i i iagram shows the “reset” position when
oo T 2.54 300 hing 16 IC sock terminals 2 and 15 are energized. Energize
200" 200 ' 200 100 matching 16 pin IC socket terminals 1 and 16 to transfer contacts
mm incn
4 Form C General tolerance: +0.3 + 012 PC board pattern (Copper-side view) ’ Schemalic (Bottom view)
. . . . * A polarity bar showing the relay direction
Single side stable & 1 coil latching Single side stable & 1 coil latching can replace the schematic.
Tolerance: £0.1 =.004| |Single - 9 1113 16 14 12 10
. 3524 14-0.9 dia. : 0.N.C.COM —COMN.C N.O.
r 1387 ‘1 14- 035 dia. side stable\f‘ %
_._r._z o4 Deenergized;
r grs 24 0 conditic?n Ug 3
98 3 100 T~ N.O.N.C.COM +COM N.C.N.O.
3@6.3fi N NP % d }_% 86 4 1.3 57
T dr TiT T e T ‘r"r 762 ' q 1 coill laIChing
! | “ 300 K
; ! | N 9 11 13 16 14 12 10
35 «“»0 6 N A 1§ > SETRSTCOM +COMRST SET
138 508|508| 762 | 508508508 ozs Vi
200 200 300 2007200 200 2542 254x2 2.54x3 254x2 2.54x2 2.54%2 ’Iu‘l :
| atchi 1002 190-2 100/3 136-2 106~ 2 100« SETRSTCOM ~COMAST SET
i i i ;
2 coil latching 21600” LalChmg Diagram shows the “reset” position when
n 35.24 . 9.9 -0.9 dia. terminals 1 and 16 are energized. Energize
’ .38 'l r’%sgo"i 16035 dia._ with reverse polarity to transfer contacts.
254 . .
T ! 2o T %0 2 coil Iatchmg
98 93 100 - z = 11 13 1516_14 12 10
386 35£ f T B B §E~| RST COM~-COM RST SET
| -
3 762% EE] i 323
i u 300 + >~ I Il ; % 1]
X N
oo | S| e ree ety ST o o T
138 7o >
‘ 508|508 508] |5.08)|508 508 024 L7js2’| Diagram shows the “reset” position when
200 200 200 2.54 220G 200 200 00 2 54x2 254x2 2.54x2 254 2.54x2 2.54x2 2.54x2 terminals 2 and 15 are energized. Energize
100 1002 1002 1602 100.100~2 100-2 .100-2 terminals 1 and 16 to transfer contacts.

OPERATING PRINCIPLE - 4 Form C

CONSTRUCTION -4 Form C

Attraction ]

Fig. 1 Deenergized

Permanent
magnet

Concave
/

DS4 (Single side stable)

position

Yoke (1)

/ Attraction
/L

Fig. 1 shows the deenergized position of single side stable
versions. Concaves both in yoke (1) and yoke (2) create an
unbalance of the magnetic circuit. Therefore the armature is
attracted to the yoke (1) and yoke (2) as shown due to the

Concave

\ Yoke(2) Repuision

Fig. 2 Energized position

Repulsion

/

magnetic flux of the permanent magnet.

Energized condition is illustrated in Fig. 2. When the armature is
energized as shown, the magnetic repulsion-attraction between
the yokes takes place rotating the armature. When the power is
removed from the coil, contacts return to the original stage as

shown in Fig. 1.

(+) (=)

Maximum reliability in a high density simplified design

Body Block

-Au clad
silver alloy 488
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oy 4

DS

DATA

Maximum switching power

Life curve (Resistive load)

1,000 V - ‘ —r
tit 5
; 1L : X
T N Tt g
| N , E
g 100V Lt o g < . .
3 ol g TN T30V OC— -
g NG ; N \—sevoc. T UTTT T
8 N i | 6 e ——————
s = e e i 2 -
(&) ! ' |
0V i , )
H T l [ - RV o A’ 7 i I
X e X425 V AC - - -
T T —250VAC— T
IRARH IRRRA l .
R i t _
TA |
—— Contact current ’ : .
0 1 2 3
——= Load current, A
Coil temperature rise (at 20°C 68°F)
DS1 type DS2 type DS4 type
80— ———— 80}————————— 84—+ —
| { | | ! ‘ | ! 3A ! " "
: . 3A ‘ ‘ p
i 2A i i ; / |
70 ; ? A= 701~ ; Lon 70— , -
; ! | ] !
; A
0 60— / o 80— / : O B0
2 iy g o
50 : o 50—t / - 0 50f e o
2 | = : 5 .
© /// ; % i /// g
Q 1 3 | ! [
Q { Q ! ‘
£ 40—/ " ; S 40 | g 40
] ! | | o
[ / : | 2 //// : [
| | ; ; ;
T 30— ‘ I ? 30—A ! : ! T 30
20— : 20 7 : i 20
] | L
10-— i 10— ‘ 10
| ; |
L | | . P i | | ¢« | I :
07200 400 600 8OO 07200 400 600 800 07200 400 600 800
—— Coil power, mW L —= Coil power, mwW ——= Coil power, mW

Sample: DS1-M-DC12V

Sample: DS2-ML2-DC12V

Operate/release time for single side stable (at 20°C 63°F, excluding bounce)

Sample: DS4-M-DC12V

L__

Coil applied voltage, %V

Coil applied voltage, %V

(Set time) (Reset time)
| | | i !
60 | 6.0 ‘, 6.l : : 6.0
f ! : [
A | ; | b ,
5 ! 5 i : (8]
§ 5.0 : 850 50 I 25.0
N 15 £ : £
2 ] ] L o
E40 g40 ‘\ —  Eao— - £40
230 :\ : 830 : g 3.0 :‘ — $30 e —Mean™~
Qo - Operate time o) N < COND | o i value |
} \>‘—T “““““ = Mean } \' | \\L i " ; Mean ;
20 ; §‘—'\"Aae|:s_— T 20 :\Q‘;‘\MeanT 20— \\\&Mean [ 20 'Release time | value™™
! ‘ Release time | value j 1 1 value i i * \(alue ‘ { 1‘
10 j 10— “ ‘ L 1.0 ; ; }
‘ ‘ o o ! : ' !
| | 1 NENEE BENE | | : 1
0555 100% T10% T50% 050 80700120 140760 04 66 80100125140 160 0563 100% 110% 120%
— Coil applied voltage, %V —— J—

—= Coil applied voltage, %V
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DS

Influence of adjacent mounting

—

TEST METHOD

Notes on usage:

1. Although mounting 2 Form C DS relays side-by-side (zero space
between the relay cases) will not cause misoperation to occur,
the relays should be separated by approximately 5 mm (.197
inches) to completely eliminate the influence of the external
magnetic field.

1. Apply nominal voltage to No. (1), and 3) ) @ (3 Sample: DS1-M-DC24V
DS relays. DS2-M-DC24V
2. Measure pick-up voltage and drop-out DS4-M-DC24V
voltage of No. (2) relay when inter-relay v
distance (¢) changes. ’ —— Pick-up voltage
mees Drop-out voltage
|
‘1C 2C 4C
20+ 20+ ‘ |
S 2 s 0=
g $ g 30— "~
o ‘ 2 =) ~
% 10+ g 10- g 20 \\\\
E ‘ ‘;37 Inter-relay distance, mm non ; Inter-relay distance, mm :inch g 107 \\‘~\\\\
g o~ ' + - = & 0= g o . = = ’
, 10 15 -5 10 15 x 5 10 15 20 25 i
q 394 598 P A T ) ~10+ 197 394 561 783 as !
s j Inter-relay distance, mm rzn ;
10+ -10- 20 5
v ‘ -30+ !
! |
| ~40+
-20+ -20-
!
} ‘
—301r —301'
J

2. In mounting 4 Form C DS relays, care should be excercised to

mount them towards the same direction, |

. Under worst-case conditions, mounting 4 Form C DS relays side-
by-side (zero space between the relay cases) could cause them ;
to remain in the energized stage. Therefore, the relays should be |
separated by 5 mm {.197 inches) minimum to assure correct
operation.

Weilbull probability data

Contact reliability for AC loads

Sample: DS2-M-DC24V

TEST CONDITION

1. Cycle rate: 20 cpm.

2. Load (resistive): 1 A 125 V AC, 0.5 A 250 V AC,03A250V
AC,05A 125V AC

3. Rejection level: 200 mQ

1 = . A ‘ il
01 02 03 050709 20 30 507090 200300 500800
04 0.6081.0 406080100 0 70.090.0
Operations, x10° 60.0 100.0

Low-level load test

Sample: DS2-M-DC24V

TEST CONDITION

1. Test equipment: Low-level load contact reliability measuring machine
2. Load: Voltage: 30 mV DC; Current: 10 pA; Kind: Resistance
(Metal-grades)

Detection level: 200 Q (1 contact)

Detection time: 3 msec. J

3.
4.

F(), %
ggﬁg:—m =48
95.0-7 = 2250 10*
503 W = 206010

700500t (R = 0.9) = 1400x10* -

40 o,

25.0

15.0
10.0 ;

VA
7
/
vi
V4
/

300
20.0

; o/
NI lopasomvoC /

T
0 O 9 2030 507090
.4 06081 4.06.08.010.

Operahons x 108

2003005 0800
0 40.0 70.0 90.
60.0 100.

5 0
06081.0 0
0
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DS

Change of rate of pick-up and drop-out voltage
(Single side stable)

Pick-

up voltage

—-—-— Drop-out voltage

B
38 30
° ..
gg 20 /'/
Ambient temperature, ~ © 1g .~
€ = g o =
-40 -20 20 40 60 80
> -10
e |
-201

%!

Ambient temperature and operating voitage range

220 .
210 , I 1

DS1-S type

T 1

60 I |

|

1

T

i

i
0 10 20 30 40 50 60 70 80 90
———= Ambient temperature, °C

DS1-M type

220
210

> 200,

32 190
180

£170

)
> 160

B1s0

140

S0

8 120k

10—
100}~

0

10 20 30 40 50 60 70 80

——= Ambient temperature, °C

90

DS2-S type DS4-S type
220} ‘

\%
n
=}
=]
0 . —

60} —

T

el

H ‘ | H i
0O 10 20 30 4 50 60 70 80 90
—= Ambient temperature, °C

DS2-M type DS4-M type

220
210

n
(=3
(=)

YV

190

180

170,

160

150

140

applied voltage

130

oil

O 120

110!
100]

90

80
70

| et

60—

J

,T‘ ——
|

0

10

b
20 30 40 50 60 70
— Ambient temperature, °C

Note: Data assumes that the maximum allowable temperature is 120°C, and is not applicable to hot start.

118




