MINIATURE RELAY

HIGHLY SENSITIVE 1500V

FCC SURGE WITHSTANDING | B FayH =J = IFA\ASS

DS1E

FEATURES

* High sensitivity: 200 mW pick-up power

w @

100 mW pick-up power types available

* Latching types available
» High switching capacity: 60 W, 125V A
« High breakdown voltage: 1,500V FCC surge between open contacts

1,000V AC between open contacts

* 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

» Gold-cap silver palladium types available for 2 Form C type
« Bifurcated contacts are standard

SPECIFICATIONS

Contact

Characteristics (at 20°C )

Arrangement

1 Form C, 2 Form C, 4 Form C

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

50 mQ

Max. operating speed

20 cpm at rated load
50 cps at low level load

Initial insuration resistance*!

Min. 100 MQ (at 500 V DC)

Contact material Gold-clad sliver Initial Type of relay (DS1-Stype) | (Other types)
Max. switching power 60 W, 125 VA break- Between open contacts 500 Vrms 1,000 Vrms
Rating Max. switching voltage 220V DC, 250 V AC down volt- | Between contacts sets — 1,000 Vrms
.o *2
(resistive) | Max. switching current 2ADC, AC age Between contacts and coil 1,000 Vrms 1,500 Vrms
Max. carrymg current 3ADC, AC FCdC St_JIrge voltage between contacts 1,500 V (Expect DS1-S type)
Mechanical 108 and col
E()ép(‘;citﬁd (at 600 cpm) (1 Form C 2 cail latching type: 107) Operate time*3 (at nominal voltage) Approx. 3 ms
o Electrical Release time (without diode)*? (at
operations
P ) 2 A 30 VDC resistive 5x108 nominal voltage) Approx. 2 ms
* Gold capped silver-palladium contact also available for 2 Form C 107 operations at Set time*3 (at nominal voltage) Approx. 3 ms
0.1 AS0VDCresistive Reset time*3 (at nominal voltage) Approx. 3 ms
Coil (polarized) (at 20°C ) -
: a - Temperature rise Max. 65°C
Single | Minimum operating power Approx. 200 mW (at nominal voltage, Contact current: 2A) )
side -
Nominal operating power Approx. 400 mW Oalte 1C, 2C:Min. 490 m/s? {50 G}
stable . Functional o
M - — Shock resistance 4C:Min. 294 m/s? {30 G}
pe 1 cm! Minimum set and reset power Approx. 90 mwW Destructive™s Min. 980 m/s? {100 G}
latching | Nominal set and reset power Approx. 180 mw
. 10 to 55 Hz
2 coil Minimum set and reset power Approx. 180 mwW L ) Functional*e at double amplitude of 3.3 mm
latchi - Vibration resistance
atching | Nominal set and reset power Approx. 360 mwW Destructive 10 to 55 Hz
Single | Minimum operating power Approx. 100 mW (128 mw)* at double amplitude of 5 mm
side Nominal ratin " ApDrox. 200 mw Conditions for operation, | Ambient —40°C to +70°C
stable ominal operating powe Pprox. transport and storage*” | temp.
S ; ini Not freezing and condens- o
pe 1 cm! Minimum set and reset power | Approx. 45 mW (58 mW)* i(ng o tegmperature) Humidity 5 to 85% R.H.
latching | Nominal set and reset power Approx. 90 mw TromC A Y
2 coil Minimum set and reset power | Approx. 90 mW (115 mW)* Uni ot 5 Form c :prox. 4 9
latching | Nominal set and reset power Approx. 180 mw nit weight orm pprox. 29
- = 4 Form C Approx. 79
* For 1 Form C high sensitive types.
Remarks

FCC (Fed

eral Communication Commission) re-

quests following standard as Breakdown Voltage

specificati

1500V

on.

1

)
750V
¥

=< 10 us

le—— 160 us —i

* Specifications will vary with foreign standards certification ratings.
*1 Measurement at same location as "Initial breakdown voltage" section

*2 Detection current: 10 mA
*3 Excluding contact bounce time

*4 Half-wave pulse of sine wave: 11ms; detection time: 10us

*5 Half-wave pulse of sine wave: 6ms
*6 Detection time: 10us

*7 Refer to 5. Conditions for operation, transport and storage mentioned in

AMBIENT ENVIRONMENT (Page 61)
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TYPICAL APPLICATIONS ORDERING INFORMATION

Ex DS [ 2 | !* [tz |-[Dbcasv | —[r]"
— |

* Telecommunication equipment
« Office equipment

» Computer peripherals

* Security equipment

» Measuring instrumentation

Contact Classification L ) ) .
arrangement of type Sensitivity Operating function Coil voltage
1:1 Form C | E: Amber M: 400 mW nominal | Nil: Single side stable DC 1.5, 3,
2:2Form C sealed type operating power L: 1 coil latching 5,6,9,12,
4:4 Form C S: 200 mW nominal | L2: 2 coil latching 24,48V

operating power

*Reverse polarity types available (add suffix-R). Standard packing: Carton: 50 pcs.; Case: 500 pcs.

TYPES
Single side stable
. Part No.
Nominal Voltage, V DC 1 Form C 2 Form C 4 Form C
1.5 DS1E-M-DC1.5V DS2E-M-DC1.5V DS4E-M-DC1.5V
3 DS1E-M-DC3V DS2E-M-DC3V DS4E-M-DC3V
M 5 DS1E-M-DC5V DS2E-M-DC5V DS4E-M-DC5V
(400 mw) 6 DS1E-M-DC6V DS2E-M-DC6V DS4E-M-DC6V
type 9 DS1E-M-DC9V DS2E-M-DC9V DS4E-M-DC9V
12 DS1E-M-DC12V DS2E-M-DC12V DS4E-M-DC12V
24 DS1E-M-DC24V DS2E-M-DC24V DS4E-M-DC24V
48 DS1E-M-DC48V DS2E-M-DC48V DS4E-M-DC48V
1.5 DS1E-S-DC1.5V DS2E-S-DC1.5V DS4E-S-DC1.5V
3 DS1E-S-DC3V DS2E-S-DC3V DS4E-S-DC3V
5 DS1E-S-DC5V DS2E-S-DC5V DS4E-S-DC5V
(ZOOSmW) 6 DS1E-S-DC6V DS2E-S-DC6V DS4E-S-DC6V
type 9 DS1E-S-DC9V DS2E-S-DC9V DS4E-S-DC9V
12 DS1E-S-DC12V DS2E-S-DC12Vv DS4E-S-DC12V
24 DS1E-S-DC24V DS2E-S-DC24V DS4E-S-DC24V
48 DS1E-S-DC48V DS2E-S-DC48V DS4E-S-DC48V

1 coil latching

Part No.

Nominal Voltage, V DC

1 Form C

2 Form C

4 Form C

15 DS1E-ML-DC1.5V DS2E-ML-DC1.5V DS4E-ML-DC1.5V
3 DS1E-ML-DC3V DS2E-ML-DC3V DS4E-ML-DC3V
M 5 DS1E-ML-DC5V DS2E-ML-DC5V DS4E-ML-DC5V
(180 mw) 6 DS1E-ML-DC6V DS2E-ML-DC6V DS4E-ML-DC6V
type 9 DS1E-ML-DC9V DS2E-ML-DC9V DS4E-ML-DC9V
12 DS1E-ML-DC12V DS2E-ML-DC12V DS4E-ML-DC12V
24 DS1E-ML-DC24V DS2E-ML-DC24V DS4E-ML-DC24V
48 DS1E-ML-DC48V DS2E-ML-DC48V DS4E-ML-DC48V
15 DS1E-SL-DC1.5V DS2E-SL-DC1.5V DS4E-SL-DC1.5V
3 DS1E-SL-DC3V DS2E-SL-DC3V DS4E-SL-DC3V
S 5 DS1E-SL-DC5V DS2E-SL-DC5V DS4E-SL-DC5V
(90 mW) 6 DS1E-SL-DC6V DS2E-SL-DC6V DS4E-SL-DC6V
type 9 DS1E-SL-DC9V DS2E-SL-DC9V DS4E-SL-DC9V
12 DS1E-SL-DC12V DS2E-SL-DC12V DS4E-SL-DC12V
24 DS1E-SL-DC24V DS2E-SL-DC24V DS4E-SL-DC24V
48 DS1E-SL-DC48V DS2E-SL-DC48V DS4E-SL-DC48V

2 coil latching

. Part No.
Nominal Voltage, V DC 1Form C 2 Form C 4 Form C

1.5 DS1E-ML2-DC1.5V DS2E-ML2-DC1.5V DS4E-ML2-DC1.5V

3 DS1E-ML2-DC3V DS2E-ML2-DC3V DS4E-ML2-DC3V

5 DS1E-ML2-DC5V DS2E-ML2-DC5V DS4E-ML2-DC5V

(360MmW) 6 DS1E-ML2-DC6V DS2E-ML2-DC6V DS4E-ML2-DC6V

type 9 DS1E-ML2-DC9V DS2E-ML2-DC9V DS4E-ML2-DC9V
12 DS1E-ML2-DC12V DS2E-ML2-DC12V DS4E-ML2-DC12V
24 DS1E-ML2-DC24V DS2E-ML2-DC24V DS4E-ML2-DC24V
48 DS1E-ML2-DC48V DS2E-ML2-DC48V DS4E-ML2-DC48V
1.5 DS1E-SL2-DC1.5V DS2E-SL2-DC1.5V DS4E-SL2-DC1.5V

3 DS1E-SL2-DC3V DS2E-SL2-DC3V DS4E-SL2-DC3V

5 DS1E-SL2-DC5V DS2E-SL2-DC5V DS4E-SL2-DC5V

(18OSmW) 6 DS1E-SL2-DC6V DS2E-SL2-DC6V DS4E-SL2-DC6V

type 9 DS1E-SL2-DC9V DS2E-SL2-DC9V DS4E-SL2-DC9V
12 DS1E-SL2-DC12V DS2E-SL2-DC12V DS4E-SL2-DC12V
24 DS1E-SL2-DC24V DS2E-SL2-DC24V DS4E-SL2-DC24V
48 DS1E-SL2-DC48V DS2E-SL2-DC48V DS4E-SL2-DC48V

Notes:

1. Reverse polarity types available (add suffix-R).
2. Standard packing: carton: 50 pcs.; case: 500 pcs.
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COIL DATA (at 20°c 65°r)

Single side stable
. . - Maximum allowable,
Nomlr\];a:jvgltage, Pick-up voltage, V DC (max.) voIItDargg, (\)/UtDC Coil resistance, Q (10%) V DC (at 50°C )
1 Form C 2,4Form C (min.) 1 Form C 2,4 Form C
1.5 1.05 1.05 0.15 5.63 1.8 2.25
3 2.1 2.1 0.3 22.5 3.6 4.5
5 3.5 3.5 0.5 62.5 6 7.5
M 6 4.2 4.2 0.6 90 7.2 9
type 9 6.3 6.3 0.9 203 10.8 13.5
12 8.4 8.4 1.2 360 14.4 18
24 16.8 16.8 2.4 1440 28.8 36
48 33.6 33.6 4.8 5760 57.6 72
1.5 1.2 1.05 0.15 11.3 2.4 3
3 2.4 2.1 0.3 45 4.8 6
5 4.0 3.5 0.5 125 8.0 10
S 6 4.8 4.2 0.6 180 9.6 12
type 9 7.2 6.3 0.9 405 14.4 18
12 9.6 8.4 1.2 720 19.2 24
24 19.2 16.8 2.4 2880 28.4 48
48 38.6 33.6 4.8 11520 76.8 96
1 coil latching
Maximum allowable,
Nominal voltage, V DC Reset Set, V DC (max) Coil resistance, Q (+10%) V DC (at 50°C )
1FormC 2,4Form C 1FormC 2,4Form C
1.5 1.05 1.05 12.5 1.8 2.25
3 2.1 2.1 50 3.6 4.5
5 3.5 3.5 139 6 7.5
M 6 4.2 4.2 200 7.2 9
type 9 6.3 6.3 450 10.8 13.5
12 8.4 8.4 800 14.4 18
24 16.8 16.8 3200 28.8 36
48 33.6 33.6 12800 57.6 72
1.5 1.2 1.05 25 2.4 3
3 2.4 2.1 100 4.8 6
5 4.0 3.5 278 8.0 10
S 6 4.8 4.2 400 9.6 12
type 9 7.2 6.3 900 14.4 18
12 9.6 8.4 1600 19.2 24
24 19.2 16.8 6400 38.4 48
48 38.4 33.6 25600 76.8 96
2 coil latching
Nominal voltage, V DC Reset Set, V DC (max.) Coil resistance, Q (+10%) VMSET;rgoilgwable’)
1FormC 2,4 Form C Coil | \ Coil ll 1FormC 2,4 Form C
15 1.05 1.05 6.25 1.8 2.25
3 2.1 2.1 25 3.6 4.5
5 35 35 69.4 6 7.5
M 6 4.2 4.2 100 7.2 9
type 9 6.3 6.3 225 10.8 135
12 8.4 8.4 400 14.4 18
24 16.8 16.8 1600 28.8 36
48 33.6 33.6 6400 57.6 72
1.5 1.2 1.05 12.5 2.4 3
3 2.4 2.1 50 4.8 6
5 4.0 3.5 139 8.0 10
S 6 4.8 4.2 200 9.6 12
type 9 7.2 6.3 450 14.4 18
12 9.6 8.4 800 19.2 24
24 19.2 16.8 3200 38.4 48
48 38.4 33.6 12800 76.8 96




DS
DIMENSIONS mm

1FormC PC board pattern (Copper-side view)
Single side stable, 1 coil latching 2 coil latching
Single side stable, 1 coil latching, 2 coil latching 5.0.9 dia 6.09 dia
15 15 9.90__ 5-.035 dja 254 6-.035 dja 254
590 590 [‘*390 2.54: 100 2. 54: 100
100 100
T o % SO ——
9.9-366 oA 7.62 7.62
.340l .300 300
1L i |1 ‘ | @ @ © @ D ©
sy 0 U .

5.
e e t.zm, Tolerance: +0.1
5.08 | 762 . 5.08 7.52 g 738%+

200 300 .200 .300

General tolerance: £0.3

Schematic (Bottom view)
Single side stable 1 coil latching 2 coil latching
Deenergized condition

1 6 1 3 6
— + + - +
: 6 m m SET RST
.t = | |
rle—m—s ¥ ¥
b b b
[ l —4BTRST COM —4BTRST COM
[y 12 10 7 12 10 7
Nog o
o A polarity bar showing the relay direction Diagram shows _the reset" position when terminals 1 Diagram shows _the reset" position when terminals 3
can replace the schematic. and 6 are energized. and 6 are energized.
Energize with reverse polarity to transfer contacts. Energize terminals 1 and 3 to transfer contacts.
2Form C PC board pattern (Copper-side view)
Single side stable, 1 coil latching 2 coil latching
Single side stable, 1 coil latching, 2 coil latching £:0.9 dia 10.0.9 dia
10-.035 di
X 9.9, 2.54 2.54
20, -20; ‘ F390 ‘ 100 100
T {
9.3 N & 4 D & & DD
919366 oA 762 1 7.62 Ll
ml 300 g 306 EE]
s 1 0,07 70T oottt SR IRSR S
134 06 0.6 matching 16 pin IC socket
024 024]| 56
< 221
5.08 |5.08 | 7.62 ‘5.08 5.08 ‘5.08 J Tolerance: 0.1
200 .200  -300 7200200 200 9 54 7.62
700 .300
General tolerance: 0.3
Schematic (Bottom view)
Single side stable 1 coil latching 2 coil latching
Deenergized condition o 11 13 18 o 11 13 1516
_SETRSTCOM  + _SETRSTCOM - —
11 16 B B
N o N.C. COM - | I | | - »
3\? ] ! @ @
I ' ol &9 90
I ' !
SET RST co - ~4ETRSTCOM + +
1 8 6 4 21
/ RO N, c.com ¥
« A polarity bar showmg the relay direction Diagram shows the "reset" position when terminals 1 Diagram shows the "reset" position when terminals 2
can replace the schematic. and 16 are energized. and 15 are energized.
Energize with reverse polarity to transfer contacts. Energize terminals 1 and 16 to transfer contacts.
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4 Form C

Single side stable, 1 coil latching, 2 coil latching

mm

35.24 35.24
1.387 1.387
3
9.3
g.9 366
340l
A Y1V VUV T T TUTWUrorTyY
134 7“ M M M M M
0.6 0.6
>l
5.08 |5.08 | 760 |5.08|5.08 |5.08 | 024 5.08 | 5.08 |5.08 | |5.08 |5.08|5.08 | -024
200 .200 .300 ' .200 .200 .200 ' 200 .200 .2002.54.200 .200 .200

PC board pattern (Copper-side view)
Single side stable, 1 coil latching

14-0.9 dia
14-.035dia  2.54
2.54 100
100 T
oo ?
7.62 E|
300
Va) D
A Iy A A
254x2254x2 254%3 2542 2.54%x2 2.54x2

100x2.100%x2.100x 3 .100x2 .100x2 .100 %2

Schematic (Bottom view)
Single side stable
Deenergized condition

9 11 13 16 14 12 10
N.O.N.C. COM —COMN.C. N.O.

R

I !

Pl
/ N.JO. N.C.COM +COMN.C.N.O.
8 6 4 135 7
® A polarity bar showing the relay direction
can replace the schematic.

General tolerance: +0.3

2 coil latching

16-0.9 dia
16-.035dia  2.54
250 100
100 1
> c*E ?
7.62 EE|
300
A D Va)
VAN, ! A Iy

2.54x2254%x2 254x2 2.542.54x2 2.54x2

2.54x2

100x2 .100x2 .100x2.100 .100x2 .100x2 .100 %2

Tolerance: £0.1

1 coil latching

11 13

9 16 14 12 10
SET RSTCOM

—COMRST SET

6 4

Diagram shows the "reset" position when terminals 1
and 16 are energized.
Energize with reverse polarity to transfer contacts.

2 coil latching

9 11 13 1516 14 12 10
S_E‘T RSTCOM- —COMRST SET
Pl gLl
1 8§83
! =
SET RSTCOM + + COM RSTSET

8 6 4 21 3 5 7

Diagram shows the "reset" position when terminals 2
and 15 are energized.
Energize terminals 1 and 16 to transfer contacts.

REFERENCE DATA

1. Maximum switching capacity

1,000V
()
& N
s N
2 100V
Q
£ N
5 \,
O

10V

10mVLL
10pA 100mA 1A

—— Switching current

2. Life curve (Resistive load)

1,000
] RN
x' \ N
4 N
s N |30V DC
£ 100 \
2 EEN
s
S
z 125V DC
10 \\
X
AN
0 1 2

— Switching current, A

3. Contact reliability for AC loads
Sample: DS2E-M-DC24V 10 pcs.
Cycle rate: 20 cpm.

Detection level: 200 mQ

< 99.9
2. 99.0 b
T 95.0 1
70.0
50.0 ﬁ
30.0 'I'I\)I
FHHHH O f Hoff<—
10.0 \Yi NV
% SPf
5.0 N &~
s s
~, Ingy
2.0 M .cvo/__k o
1.0 Ay
05 VA~ /
0.2 JI T Weibull
: y i probability dataH
0.1
0 10 100 1000

—— No. of operations, x10"
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4-(1). Coil termperature rise
(2 Form C single side stable type)
Point measured: Inside the coll
Ambient temperature: 18°to 19°C

60

Temperature rise, °C
w B (9]
o o o

N
o

[
o

3A
/’
|_—2A
] 0A
//
100 110

— Coil applied voltage, %V

4-(2). Coil tempeature rise
(4 Form C single side stable type)
Point measured: Inside the coll
Ambient temperature: 17° to 18°C

60

Temperature rise, °C
w B o
o o o

N
o

=
o

3A

23

100

110

—— Coil applied voltage, %V

4-(3). Co
(2 Form C

il temperature rise
2 coil latching type)

Point measured: Inside the coil

Ambient temperature: 20° to 21°C

60

Temperature rise, °C
w B (92
o o o

N
o

=
o

=
-

|_2A

fsmsl OA

L --'= Set coil

Reset coil

23

100

110

— Coil applied voltage, %V

4-(4). Coil temperature rise
(4 Form C 2 coil latching type)
Point measured: Inside the coll
Ambient temperature: 20°C

60

Temperature rise, °C
w B o
o o o

N
o

[
o

ob=d3A
=

bed="r" A

mp— ——-——OA

====Set coil

Reset coil

20

100

110

— Coil applied voltage, %V

5. Operate and release time characteristics

(2 Form C single side stable type)

Test condition: Without diode connected to coil in par-

allel

Operate and release time, ms

Operate time (mean)

™

time (mean) —|

2%

80

100 120

——— Coil applied voltage, %

6-(1). Influence of adjuacent mounting

(1 Form C)

[
o o

|
-
o

[N
o o

—Rete of change, % —Rete of change, %
|
LR
o

Piék-hp {/olt‘agé

1@ e

ofF _ orF
gkl

=
=

Drop-out voltage

6-(2). Influence of adjacent mounting

(2 Form C)

[N
o o

|
AN
o

[
(=] o

—Rete of change, % —Rete of change, %
L
o

Piék-hp {/olt‘ag(‘e &g 2 gz
‘\:.;
= el
/ ON ON
Rl
Dr‘op-‘ou‘t vdltaée OFF __ oFF
Rl
= A
psd
) flas
5 10
197 .394

—»Inter-relay distance £, mm inch

6-(3). Influence of adjacent mounting

(4 Form C)

80
60
40
20

0

Rete of change, %

Pick-up voltage

1) () 3)
orF

~§
Jod-
STrsEa-d Ll
ol R o Sl
"' -
K
10 20
394 787

——»Inter-relay distance £, mm inch

Rete of change, %

1)@ E
or

10 20
394

——Inter-relay distance £, mm inch

For Cautions for Use, see Relay Technical Information (Page 48 to 76).






