HIGHLY SENSITIVE 1500 V
FCC SURGE WITHSTANDING
MINIATURE RELAY

Panasonic

ideas for life

DS RELAYS

FEATURES

20 < 99 * High sensitivity: 200 mW p!ck-up power _
787 > 100 mW pick-up power types available
/ i = " H H
: ¢ Latching types available
¢ High switching capacity: 60 W, 125V A
* High breakdown voltage: 1,500 V FCC surge between open contacts
1,000 V 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,

mm 4C type can be used with 2 sets of 14 pin IC sockets

¢ Gold-cap silver palladium types available for 2 Form C type

e Bifurcated contacts are standard

35.24

DS1E

RoHS Directive compatibility information
http://www.nais-e.com/

SPECIFICATIONS

Contact

Arrangement

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

Characteristics (at 20°C )

1 Form C, 2 Form C, 4 Form C
50 mQ

20 cpm at rated load
50 cps at low level load

Min. 100 MQ (at 500 V DC)

Max. operating speed

Initial insulation resistance*!

Contact material Gold-clad silver B Type of relay (DS1-S type) (Other types)
Max. switching power 60 W, 125 VA L”rg'::( down | Between open contacts 500 Vrms 1,000 Vrms
Max. switching voltage 220V DC, 250V AC voltage* Between contacts sets — 1,000 Vrms
Rating Max. switching current 2ADC,AC Between contacts and coil 1,000 Vrms 1,500 Vrms
resistive i
( ) M-ax. ca-rryllng current- 3ADC, AC FCIC surge voltage between contacts and 1,500 V (Expect DS1-S type)
Min. switching capacity 10 uA. 10 mV DC col
(Reference value)#t HA, Operate time*3 (at nominal voltage) Max. 10 ms
. Mechanical 108 Release time (without diode)*3
(Erzi;;ected life | (at 600 cpm) (1 Form C 2 coil latching type: 107) (at nominal voltage) Max. 5 ms
At Electrical Set time*3 (at nominal voltage) Max. 10 ms
operations) . 5x10°
2 A 30 VDC resistive Reset time*3 (at nominal voltage) Max. 10 ms
Notes: Temperature rise Max. 65°C

#1 This value can change due to the switching frequency, environmental conditions, (at nominal voltage, Contact current: 2A)

and desired reliability level, therefore it is recommended to check this with the o 1C, 2C:Min. 490 m/s? {50 G}
z:::;ualleloeaﬁ). (SX relays are available for low level load switching [10V DC, 10mA Shock resistance Functional*s 4C:Min. 294 m/s? {30 G}
X. levi P - >
* Gold capped silver-palladium contact also available for 2 Form C 107 operations Destructive Min. 980 m/s? {100 G}
at0.1 A50 V DC resistive Functional*s 1010 55 Hz
Vibration resistance at double amplitude of 3.3 mm
Coil (polarized) (at 20°C ) ; 10to 55 Hz
Destructive at double amplitude of 5 mm
Single | Minimum operating power Approx. 200 mW — - S S
side Conditions for operation, Ambient temp —40°C to +70°C
stable Nominal operating power Approx. 400 mW transport and storage*? :
Not freezing an
My coil Minimum set and reset power Approx. 90 mW Ezogder?gizr:g%talo?/v Humnidity 510 85% R.H
type latching | Nominal set and reset power Approx. 180 mW temperature) o
2 coil Minimum set and reset power Approx. 180 mW 1 Form C Approx. 3.2g
latching | Nominal set and reset power Approx. 360 mW Unit weight 2FormC Approx. 49
Single | Minimum operating power Approx. 100 mW (128 mW)* 4 Form C Approx. 79
side
s;able Nominal operating power Approx. 200 mW Remarks
s - Mini d A 25 MW W * Specifications will vary with foreign standards certification ratings.
type 1 CO'! inimum set and reset power pprox. 45 mW (58 mW) *1 Measurement at same location as “Initial breakdown voltage” section
latching | Nominal set and reset power Approx. 90 mW *2 Detection current: 10 mA
2 coil Minimum set and reset power Approx. 90 mW (115 mW)* *3 Excluding contact bc_)unce time o
latching | Nominal set and reset power Approx. 180 mW *4 Half-wave pulse of sine wave: 11ms; detection time: 10us

* For 1 Form C high sensitive types.

FCC (Federal Communication Commission)
requests following standard as Breakdown Voltage

specification.
V1
1500V
)
750V

'

=< 10us
l—— 160 us —>

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

*7 Refer to 6. Conditions for operation, transport and storage mentioned in

AMBIENT ENVIRONMENT
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DS

TYPICAL APPLICATIONS ORDERING INFORMATION

*@ | LMBV \*E*‘

* Telecommunication equipment
» Office equipment

» Computer peripherals

* Security equipment

* Measuring instrumentation

arrgggfaar:]::ent Classification 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,

4:4FormC 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 1FormC 2 Form C 4 Form C
15 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-DCe6V 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
15 DS1E-S-DC1.5V DS2E-S-DC1.5V DS4E-S-DC1.5V
3 DS1E-S-DC3V DS2E-S-DC3V DS4E-S-DC3V
S 5 DS1E-S-DC5V DS2E-S-DC5V DS4E-S-DC5V
(200 MW) 6 DS1E-S-DCesV DS2E-S-DC6V DS4E-S-DC6V
type 9 DS1E-S-DC9V DS2E-S-DC9V DS4E-S-DC9V
12 DS1E-S-DC12V DS2E-S-DC12V 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

1Form C

2 Form C

4 Form C

1.5 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-DCeV 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
1.5 DS1E-SL-DC1.5V DS2E-SL-DC1.5V DS4E-SL-DC1.5V
3 DS1E-SL-DC3V DS2E-SL-DC3V DS4E-SL-DC3V
5 DS1E-SL-DC5V DS2E-SL-DC5V DS4E-SL-DC5V
(90 ?nW) 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

1 Form C

2 Form C

4 Form C

DS1E-ML2-DC1.5V

DS2E-ML2-DC1.5V

DS4E-ML2-DC1.5V

DS1E-ML2-DC3V

DS2E-ML2-DC3V

DS4E-ML2-DC3V

DS1E-ML2-DC5V

DS2E-ML2-DC5V

DS4E-ML2-DC5V

DS1E-ML2-DC6V

DS2E-ML2-DC6V

DS4E-ML2-DC6V

DS1E-ML2-DC9V

DS2E-ML2-DC9V

DS4E-ML2-DC9V

DS1E-ML2-DC12V

DS2E-ML2-DC12V

DS4E-ML2-DC12V

DS1E-ML2-DC24V

DS2E-ML2-DC24V

DS4E-ML2-DC24V

DS1E-ML2-DC48V

DS2E-ML2-DC48V

DS4E-ML2-DC48V

DS1E-SL2-DC1.5V

DS2E-SL2-DC1.5V

DS4E-SL2-DC1.5V

DS1E-SL2-DC3V

DS2E-SL2-DC3V

DS4E-SL2-DC3V

DS1E-SL2-DC5V

DS2E-SL2-DC5V

DS4E-SL2-DC5V

DS1E-SL2-DC6V

DS2E-SL2-DC6V

DS4E-SL2-DC6V

DS1E-SL2-DC9V

DS2E-SL2-DC9V

DS4E-SL2-DC9V

DS1E-SL2-DC12V

DS2E-SL2-DC12V

DS4E-SL2-DC12V

DS1E-SL2-DC24V

DS2E-SL2-DC24V

DS4E-SL2-DC24V

15
3
" 5
(360 mW) S
type 12
24
48
15
3
S 5
(180 mW) g
type 12
24
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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DS

COIL DATA (at 20°C 65°F)

Single side stable

. ) - Maximum allowable,
Nomlr:/aIDvgltage, Pick-up voltage, V DC (max.) vol?;goep, c\)/mDC Coil resistance, Q (+10%) V DC (at 50°C )
1 Form C 2,4 Form 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 38.4 48
48 38.4 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 2,4 Form C 1 Form C 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 DG Reset Set, V DC (max.) Coil resistance, Q (£10%) VMSérF;rgoaol(lgwable,)
1 Form C 2,4 Form C Coil | \ Coil ll 1 Form C 2,4 Form C
1.5 1.05 1.05 6.25 1.8 2.25
3 2.1 2.1 25 3.6 4.5
5 3.5 3.5 69.4 6 7.5
M 6 4.2 4.2 100 7.2 9
type 9 6.3 6.3 225 10.8 13.5
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
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DS

DIMENSIONS

1FormC

Single side stable, 1 coil latch

ing, 2 coil latching

15 15 9.9
590 590 300
}
93
olg-366
3401
' i
st O
134 |
06 06
e —>Hi<—
508 | 762, 024 5.08 | 762 | 024 ~7.62—>
200 300 200 300 300

Schematic (Bottom view)
Single side stable
Deenergized condition

1
+

o——o0

[}

—— -

-
|
|
|
|
I

/4 N.O.N.C. COM
12 10 7

® A polarity bar showing the relay direction

can replace the schematic.

General tolerance: +0.3

1 coil latching

Diagram shows the “reset” position when terminals 1
and 6 are energized.
Energize with reverse polarity to transfer contacts.

mm
PC board pattern (Copper-side view)
Single side stable, 1 coil latching 2 coil latching
5-0.9 dia 6-0.9 dia
5-.035 dia 254 6-.035 dia 254
2.54 100 254 .100
.100 .100
g MO~ 00—
7.62 7.62
300 .300
\.‘ \.‘ ’J ’J ’J \.‘

Tolerance: +0.1

2 coil latching

Diagram shows the “reset” position when terminals 3
and 6 are energized.
Energize terminals 1 and 3 to transfer contacts.

2Form C

Single side stable, 1 coil latchi

ng, 2 coil latching

20 20 L 99,

787 787 \ -390
T 9*3
9916 88
.3401 '

#w 4 VU, TV T U,

034 I
508 |5.08 | 7.62_|
200 200 -300

Schematic (Bottom view)
Single side stable
Deenergized condition

N.O.N.C.COM  +
6 4 1
® A polarity bar showing the relay direction
can replace the schematic.

) 5.6
024 Bo1

5.08 | 5.08 | 5.08 <~
200 200 .200 2 54 7.62
100 0

300

General tolerance: +0.3

1 coil latching

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

PC board pattern (Copper-side view)
Single side stable, 1 coil latching 2 coil latching

8-0.9 dia 10-0.9 dia
8-032d2 554 2.54
.100 100
2.54
100 & & & N D D e
7.62 7[ 7.62 T[ [
300 E:| 300 EE]
DD oo loldd
matching 16 pin IC socket

Tolerance: +0.1

2 coil latching

9_ 1113 1516
_SETRST COM

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

All Rights Reserved © COPYRIGHT Matsushita Electric Works, Ltd.
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4 Form C

Single side stable, 1 coil latching, 2 coil latching

mm

35.24 35.24 9.9
1.387 1.387 1390
*
9.3
9.9 366
340l
e T UV U0 0T TUTITT
A34Y
0.6 0.6 5.6
-t -— A
5.08 | 5.08 | 7.2 |5.08 508|508 | 024 5.08 | 5.08 | 5.08 | |5.08 |5.08 |5.08 | 024 221
200 .200  .300° .200 .200 .200 200 .200 .2002.54.200 .200 .200 75;8%»

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

14-0.9 dia
14-035 dia_ 2.54
252 100
100 T
3"\./ r./ A ? \.\ D \.\
7.62 3
300
Va) /L InY a InY
A Iy A \V A A
T
254x2254%2 2.54x3 2.54x2 2.54x2 2.54%2
100%2.100%2 .100x 3 .100%2 .100x 2 .100% 2

Schematic (Bottom view)
Single side stable
Deenergized condition

16 14 12 10
MN.C. N.O.

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

100

General tolerance: £0.3

2 caoil latching
16-0.9 dia
16-.035dia 254
254 .100
.100 T_1
‘/J \\ & ?? /‘J Van \'\
7.62 8} 8}
300
Vai nY /L /E Va VN ny
Iy A A \+/ \+/ U A\
T T
[FUREN DU USSR AN BN B
2.54x2 2.54x2 2.54x2 2.542.54x2 2.54x2 2.54x2
100x2.100x2 .100x2.100 .100x2 .100x2 .100x2

1 coil latching
9 11 13 16 14 12 10
TRSTCOM +COMRST SET

SE
[
[
[
B
SETRSTCOM -COMRSTSET
8 6 4 1383565 7

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

Tolerance: +0.1

2 coil latching

9 11 13 1516 14 12 10
SET RSTCOM- —COMRST SET

3

3

ET RSTCOM+ + COMRSTSET
8 6 4 21 3 5 7

2395
[0}
4 [}

O-———=

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
(9]
g N
3 N
Z 100V
5 [ B R B e IR EA. EREmEEEE
“g AN
S AN
(@]
10V
10mVLL
10uA 100mA 1A

—— Switching current

2. Life curve (Resistive load)

1,000

30V DC

o
(=]
o’

v
L

No. of operations, x10*

\ 125 v DC

o

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

2 99.9
990 i
g 95.0 l’
70.0 M
50.0 7
30.0 S IIIIJ
v diin/N
10.0
N i
%
5.0 I Lw&? &
20 S /oS
' VA F*ﬁg’ o
1.0 Ay
05 S /
0.2 Welbullll.
01 =L probabiy dea
' 10 100 1000

—— No. of operations, x10*
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4-(1). Coil termperature rise

(2 Form C single side stable type)
Tested sample: DS2E-M-DC12V

Point measured: Inside the coil
Ambient temperature: 18°to 19°C

4-(2). Coil tempeature rise

(4 Form C single side stable type)
Tested sample: DS4E-M-DC12V

Point measured: Inside the coil
Ambient temperature: 17°to 18°C

4-(3). Coil temperature rise
(2 Form C 2 coil latching type)
Tested sample: DS2E-ML2-DC12V
Point measured: Inside the coil
Ambient temperature: 20° to 21°C

60 A 60 60
L —T 3A
ul —tr
© 50 — 2A © 50 O 50 ==t
@ —1 @ @ F=1"
7] |—0A K] 7] |—{2A
S 40 — © 40 — SA S 40 — ==F-1
5 5 =" E L 0A
© s | —t—2A © B e
2 30 qé 30 — " 2 30 ==
£ {0 £
2 P LT e
20 20 20
= Reset coil
= === Set coil
10 10 10
055 110 R 110 000 110
— Coil applied voltage, %V ——— Coil applied voltage, %V — Caoil applied voltage, %V
4-(4). Coil temperature rise 5. Operate and release time characteristics 6-(1). Influence of adjacent mounting
(4 Form C 2 coil latching type) (2 Form C single side stable type) (1 Form C)

Tested sample: DS4E-ML2-DC12V
Point measured: Inside the coil
Ambient temperature: 20°C

Test condition: Without diode connected to coil in
parallel

60 4 R* ——T—
< Pick-up voltage 1)@ @
2 2 10 ;
o ==23A - A < i
% %0 = g 3 \\ f) 0 el
N = N 5]
'g 40 Y 2A 2 \\ Operate time (mean) i) ,.-u-‘"'"
| ©
:::, '_"_"_:_--"OA 1“3 N < 10
g o ®
2 30 = T 2 —g= = T - ——
- — B .
E ; —= Rel time (mean) | :5 10 Drop-out voltage
© (=
20 5 I
— Reset coil § 1 5 o0
= === Set coil 5 =1
10 2 o
T -10[53
o ’
RLET 110 0 5 100 120 T 1% 3154
’ ) o . . o 197 .
— Coil applied voltage, %V — Coil applied voltage, % —+Inter-relay distance £, mm inch
6-(2). Influence of adjacent mounting 6-(3). Influence of adjacent mounting
(2 Form C) (4 Form C)
2 ——
g 10 Pick-up voltage (1) (2) (3) 80 # # # # # # (1) (2 ) 80 # l # # # l #
= Pick-up voltage Drop-out voltage
£ R . o0 P . 60 e
SR i o P 7 o= > kol &
s P o o g 40 o o g 40N
- f=4 = ~~~
£ -10 & 20feks £ 20 Sl
T T 2 ~3sil e © [N
———- <] bl =y y T 1Y === 5] 1=t~
0 o 0 =
o —T—T—T— o = 1T 2 L 1 —*
o Drop-out voltage oFF _ OFF © St OFF _ OFF © 1 R
g 10 T 20| @20 (4 po
g e &
g, - -40 -40 7
2 = /7
5 ,f}/’ -60 ~60 [
-— l/ K
& 1oF -80 80 |4
T 5 10 10 20 10 20
197 394 394 .787 .394 .787

—Inter-relay distance £, mm inch

—»Inter-relay distance £, mm inch

—»Inter-relay distance £, mm inch

For Cautions for Use, see Relay Technical Information.
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