





General notes and guidelines for users of this Relay Technical Data Book

The SDS-Relais European group of companies was absorbed into the Matsushita Electric Works organisation relatively recently. Originally
this relay technical data book was designed primarily for North American and Asian territories where conditions of use, approvals and
market conditions often differ from those which are general in Europe. This is especially applicable for requirements defined in national
specifications such as UL, CSA, VDE, SEV, OVE, SEMKO etc. and for different mains voltages which are significant when considering factors

such as relay contact life.

Whenever UL, CSA or VDE ratings are mentioned when considering contact loadings, (e.g. 10 A, 30Vdc for the SP-relay), it should be
understood that these values are not necessarily an absolute maximum. Very often the stated value has been considered for testing only
under consideration of a certain life expectancy as stated by the manufacturer or as required according to the respective specification
authority. Thus, under different conditions, the stated "maximum” may in practice be safely exceeded.

Therefore consideration should be given to each specific application for:

® rating and type of load

® switching frequency - cycles per second (or minute)

® environmental conditions

In case of uncertainty contact should be made with Matsushita Automation Controls locally to ascertain the liklihood of the relay meeting
the required life expectancy in the particutar planned operational circumstances. It is also pointed out that in this book, and different to
IEC 255, operational life data is given under a normal ambient temperature of between 20°C and 25°C.

The features and specifications quoted have been carefully tested using modern methods and represent the values which are to be
expected with a product in new condition at room temperature. They are not guaranteed values and may change during operational life
or due to ambient influences. Test statistical information, covering major operating features, is available on request. Matsushita Automation
Controls reserves the right to make alterations and changes to specifications without notice as may be deemed necessary from time to time.
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SMT Soldering Guidelines

e DF Relays: Please refer to page 92 for technical specifications and characteristics.

(1) IR (Infrared reflow) soldering method (2) Vapor phase soldering method

o PhotoMOS Relays: Please refer to page 313 to 372 for technical specifications and characteristics.

(1) IR (Infrared reflow) soldering method (2) Vapor phase soldering method

T, 1559 to 165°C 811°F t0 329°F 1.-120 sec. or less . . T1-180°C 10 200°C 356°F to 392°F t, 40 see
~ T.=180°C to 200°C 356°F to 392°F 12—30 sec. or less - ‘ - ~ T2‘215°C 419°F or less - ;=90 sec. or less
. Ta=2n5°04?3°F orless ‘ . ‘ . - . »

(3) Double wave soldering method

T1 155"0 to 165"0 311"F ta 329°F 11—60 sec. or !ess .
T2—260°C 509“F or less . t2+t5-5sec or less
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TQ

UL File No.: E43149
CSA File No.: LR26550

o Ultra-small size
o High sensitivity:
2 Form C; 140mW power consumption (single side stable type)

e 4 Form C; 280mW power consumption (single side stable type)
* eSurge voltage withstand: 1500V FCC Part 68

¢ Sealed construction allows automatic washing.

¢ Self-clinching terminal also available.
mm inch ¢ M.B.B. contact types available.

Contact Characteristics (at 20°C 68°F)
Arrangement 2 Form C, 4 Form C Max. operating speed 20cpm
Initial contact resistance, max. 50mQ Operate time (at nominal voltage) Approx. 2msec.
(By voltage dr9p 6V DC 1A) . Release time (at nominal voltage) Approx. 1msec.
Contact material __ Gold-clad %IN?I’ Set time (latching) (at nominal voltage) Approx. 2msec.
Max. Swfmh"“g power 30W, 62.5VA (resistive load) Reset time (latching) (at nominal voltage) Approx. 2msec.
Rating Max. switching voltage 110V DG, 125V AC Initial Between open contacts 750Vrms for 1 min.
M?x. SVY'tch'"g cu"e'f't_ 1A breakdown | Between contact sets 1,000Vrms for 1 min.
Min. switching capability 10uA, 10mV DC voltage Between contact and coil 1,000Vrms for 1 min.
1A 30V DC
. FCC surge voltage
UL/CSA rating 0.3A 110V DC 1,500V
054 128V AC F?ttwne?n ?pén e Mi 00MQ 0V DC)
Expocted Mechanical (at 180cpm) 10° _;11 ia |ns;.| atnor] resistance in. 1,01 (at 50t )
life (mti_n. Electrical | 1A 30V DC resistive 2x108 (a‘iﬂgfn'ﬁ]:,'?,g;f:ge) Max. 50 deg.
operations, —
P ) | (at 20cpm) ['0.5A 125V AC resistive 10° Ambient temperature —40°C to +70°C —~40°F to +158°F
Functional 50G
h .
Shock resistance Destructive 100G
Vibration resistance Functional 18G, 10 to 55Hz at double amplitude of 3mm
Destructive 30G, 10 to 55Hz at double amplitude of 5mm
y . 2 Form C: Approx. 1.5g .0530z.
Unit weight 4 Form C: Approx. 3g .1060z.

ORDERING INFORMATION

Ex. TQ | 2 H | —| L | —|2M |— 3V

|

Contact arrangement Terminal shape Operating function MBB function Coil voltage (DC)
2: 2 Form C Nil: Standard PC board terminal | Nil: Single side stable | Nil: Form C type 3,4.5,5,6,9,
H: Self-clinching terminal L: 1 coil latching 2M:2MBB (2 Form D) 12, 24V
L2: 2 coil latching

Note: AgPd stationary contact types available for high resistance against contact sticking.
When ordering, please add suffix “-3” like TQ2-12V-3.

TYPES AND COIL DATA

1. 2 Form C type

(at 20°C 68°F)

Operating Part No. Nominal voltage, Pick-up/set voltage, Drop-out/reset Nominal operating Coil resistance, Nominal operating Max. allowable
function . VvV DC V DC (max.) voltage, V DC (min.) | current, mA (£10%) Q (£10%) power, mW voltage, V DC
TQ2-3V 3 2.25 0.3 46.7 64.3 140 4.5
TQ2-4.5V 4.5 3.38 0.45 311 144.6 140 6.7
Single TQ2-5V 5 3.75 0.5 28.1 178 140 7.5
side TQ2-6V 6 4.5 0.6 23.3 257 140 9
stable TQ2-9V 9 6.75 0.9 15.5 579 140 13.5
TQ2-12V 12 9 1.2 11.7 1,028 140 18
TQ2-24V 24 18 24 8.3 2,880 200 36
TQ2-L-3V 3 2.25 2.25 33.3 90 100 4.5
TQ2-L-4.5V 4.5 3.38 3.38 22.2 202.5 100 6.7
. TQ2-L-5V 5 3.75 3.75 20 250 100 7.5
toing |_TQ2-L-6V 6 45 25 16.7 360 100 9
TQ2-L-9v 9 6.75 6.75 11.1 810 100 135
TQ2-L-12V 12 9 9 8.3 1,440 100 18
TQ2-L-24V 24 18 18 6.3 3,840 150 36
TQ2-L2-3V 3 2.25 2.25 66.7 45 200 4.5
TQ2-L2-4.5V 4.5 3.38 3.38 44.4 101.2 200 6.7
2 coil TQ2-L2-5V 5 3.75 3.75 40 125 200 7.5
anin g L TQ2:L2-6V 6 45 4.5 333 180 200 9
TQ2-L2-9v 9 6.75 6.75 22.2 405 200 135
TQ2-L2-12V 12 9 9 16.7 720 200 18
TQ2-L2-24V 24 18 18 12.5 1,920 300 28.8
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2. 4 Form C type

Operating Part No. Nominal voltage, Pick-up/set voltage, Drop-out/reset Nominal operating Coil resistance, Nominal operating Max. allowable
function - Vv DC V DC (max.) voltage, V DC (min.) | current, mA (+10%) Q (£10%) power, mW voltage, V DC
TQ4-3V 3 2.25 0.3 93.8 32 280 4.5
TQ4-4.5V 4.5 3.38 0.45 62.2 72.3 280 6.7
Single TQ4-5V 5 3.75 0.5 56.2 89 280 75
side TQ4-6V 6 4.5 0.6 46.5 129 280 9
stable TQ4-9V 9 6.75 0.9 31.1 289 280 135
TQ4-12V 12 9 1.2 23.3 514 280 18
TQ4-24V 24 18 24 11.7 2,056 280 36
TQ4-L-3V 3 2.25 2.25 66.6 45 200 4.5
TQ4-L-4.5V 4.5 3.38 3.38 44.4 101.2 200 6.7
X TQ4-L-5V 5 3.75 3.75 40 125 200 7.5
ﬂa@;‘i‘ng TQa-L-6V 6 45 15 333 180 200 9
TQ4-L-9V 9 6.75 6.75 22.2 405 200 13.5
TQ4-L-12V 12 9 9 16.7 720 200 18
TQ4-L-24V 24 18 18 8.3 2,880 200 36
TQ4-L2-3V 3 2.25 2.25 133 225 400 4.5
TQ4-1.2-4.5V 4.5 3.38 3.38 88.9 50.6 400 6.7
. TQ4-L2-5V 5 3.75 3.75 80 62.5 400 7.5
Izagzcr)':ilng TQ4-L2-6V 6 4.5 4.5 66.6 90 400 9
TQ4-12-9V 9 6.75 6.75 44.4 202.5 400 13.5
TQ4-L2-12V 12 9 9 33.3 360 400 18
TQ4-12-24V 24 18 18 16.7 1,440 400 36
Notes: 1. Please add “H” for self-clinching terminal types as TQ4H-L-3V, TQ2H-L-24V.
2. Specified value of the pick-up, drop-out, set and reset voltage is with the condition of square wave coil pulse.
3. Standard packing: Tube:50pcs Case:1,000pcs
DIMENSIONS mm inch

1) 2 Form C Standard PC board terminal

4.75 14 9
7 551 354

4.75 14 _9
87 55T 354
B

: !
25 0.5 0.25
010 254 020 ngg 010

100
General tolerance: +0.3 +.012

PC board pattern (Copper-side view)

10-1.0 dia
0.16_, 10-038 dia.

10.
254 | 400
00

—
oD
©—¢

i
v 7.62
d 300

-] 254 Tolerance: £0.1 :.004

N
[

0

Schematic (Bottom view)
e Single side stable e 1-coil latching
(Deenergized condition)  (Reset condition)

e 2-coil latching
(Reset condition)

EE

12345 12 3

12 3 4
$98 190 ahied

- |
mo / 30 /U+
06876 109876 009 8

Direction indication * Direction indication*
*Qrientation stripe typical-located on top of relay

122234
ow
r—1

+
~

Direction indication*

2) 4 Form C Standard PC board terminal
475 7 9
Se7r—fosf 1 353 1
5183
1974888
a5
58l ]
5 08| | 254 % [ 7 62:11‘_
2007100 L

Self-clinching terminal

4.75 26.7

—
187 1.08 .354

=
-
o
z =
=
E“%L_ 1

025
010 | 5.08 2.54 020 |__7 62

2007 100
General tolerance: :tO.3 +.012

PC board pattern (Copper-side view)

16-1.0 dia.
2,86 . 16-039 dia.
C}O
— 254
9001—]’— 550
’> W W | ,
7.62
300
D o OO o N
254 Tolerance: £0.1 .004

{00

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

|

=3

+

1
h

'
L

FI8318 o
+|:200 181716151413 11

Direction indication*

o

!
i
S §T8818 o
0 181716151413 11

8§78 o
20 181716151413 11

),

Direction indication® Direction indication*

*Qrientation stripe typical-located on top of relay
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DATA

1.

Maximum switching power

. Life curve

3. Mechanical life
Tested sample: TQ2-12V, 10 pcs.

—bC 10'3,'1 '(‘COS¢=1)
==*AC load (cos¢=1)

Contact current, A

va

30 100 200
Contact voltage, V

ad

_‘___
o ||
2
<
@
<3

esi

8

Life, x10*

-
[=]

0 0.5 1.0
Switching current, A

100

. l il

70

60
50

40
30

T
Drop-out voltage

% nominal voltage, %V

-

0 100 1,000
No. of operations, x 10

Min.

10,000

4.-(1) Electrical life (DC load)

Tested sample: TQ2-12V, 6 pcs.

Condition: 1 A 30 V DC resistive load, 20 cpm
Change of pick-up and drop-out voltage

Change of contact resistance

100
90|

80 Pick-up voltage—
70k
60
50
40
30
20
10

% nominal voltage, %V

Max.

Min.

0 5 10 15 20
No. of operations, x10*

100
920
80
70
60
50
40
30
20|
10

1ce, mQ

Contact

0 5 10 15 20
No. of operations, x10*

4.-(2) Electrical life (AC load)

Tested sample: TQ2-12V , 6 pcs.
Condition: 0.5 A 125 V AC resistive load,

Change of pick-up and drop-out voltage

20 cpm

Change of contact resistance

5.-(1) Coil temperature rise (2C)
Tested sample: TQ2-12V
Measured portion: Inside the coil
Ambient temperature: 30°C 86°F

100
90
80
70F

Pick-up voltage

60
50
40

% nominal voltage, %V

Drop-out voltage e
- -

30
20
10

0 5 10
— No. of operations, x10*

100
90
80
70
60
50 -
40
30
20
10

1ce, mQ

Contact

0 5 10
— No. of operations, x10*

7 T T —
0 Nominal coil voltage
. ——3to 12 V DC type
ge —==24V DC type
‘“g’- 50 —t A
e -7
3 40 1A
5] - "
g 30| 47 /¢O A
£ _r /
Sy /%
20
1
10
0 100 110 120 130 140 150
Coil applied voltage, %V

5.-(2) Coil temperlatl#r&rifgv@c) 6.-(1) Operate/release time characteristics 6.-(2) Operate/release time characteristics
Tested sample: TQ4- Tested sample: TQ2-12V, 10 pcs. Tested sample: TQ4-12V, 10 pcs
Measured portion: Inside the coil P 0P ple: TQ - 10 pes:
Ambient temperature: 30°C 86°F

!
70 6
] )
Q A

o 60 g6 § 5
5 E
el w‘ o
§ 5 Es g,
® 1A 8 2
S 40 — S 4 @
© L~ OA %g’ % 3
g 30 g3 3 o
g g 3 g8 erate time
2 LT~ g . o 2 FI' |

20 g2 Operate time —| 2

] A mMax. o M
10 ’ 4 Rele;sg ;n:_f ’ :I\‘llllgx 1 - mx
Mmf Release time
- |
000 710 120 730 740 750 ° 80 90 100 110 120 o 80 90 100 110 120
Coil applied voltage, %V Coil applied voltage, %V Coil applied voltage, %V
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7. Distribution of pick-up and drop-out voltages 8. Distribution of set and reset voltage 9. Ambient temperature characteristics
Tested sample: TQ2-12V, 50 pcs. Tested Sample: TQ2-L2-12V, 35 pcs. Tested sample: TQ2-12V, 5 pcs.
E
% T T Empr—
ISet \l/onage S jDropl-out ~
30 IS Reset voltage S 130~ voltage A*
' 8 N
Pick-up voltage 520 -
Drop-out voltage > 20| ‘>| » // /(x
g ick- ltage
z 2 § Ambient —40—20 0 LA |DoUp voltas
§ ° temperature, °C_}-7"[204Q 60 80
g 7,7 10
10| L
10| n 20
v 30
Y
s : 40
‘ 1
01020:.304()'5060708090 0 10 20 30 40 50 60 70 80 90 100
Ratio against the rated voltage, %V Ratio against the rated voltage, %V
10. Distribution of contact resistance 11.-(1) High-frequency characteristics 11.-(2) High-frequency characteristics
Tested sample: TQ2-12V, 30 pcs. (30x4 contacts) Isolation loss characteristics Insertion loss characteristics
40
8 @
30| g °
% ‘_: 100| g
g 2 S 10
g 20 2 5
K] ~] 2 08
50 ~1] 6 y
N Y
10 04 '/
N A
§ 0.2 S
| LT
40 50 0 100 1,000 0 0 100 1,000
Contact resistance, mQ Frequency, MHz —Frequency, MHz
12.-(1) Malfunctional shock (single side stable)  12.-(2) Malfunctional shock (latching) 13.-(1) Influence of adjacent mounting
Tested sample: TQ2-12V, 6 pcs. Tested sample: TQ2-L-12V, 6 pcs.
ES
7 XX —Deenergized g | | I l
27— condition z —Reset state S 10 S
Energized condition Nl Set state 5 Pick-up voltage
5 i
0
z le
100 G ‘ I_w
*
@
S TTT 1T
=1 ———1—
100G § Drop-out voltage
3 o
X 2 o LmE=FT
S |t
'I-w[ ‘
0 487
———= Inter-relay distance £, mm inch
13.-(2) Influence of adjacent mounting 13.-(3) Influence of adjacent mounting 14-(1) Contact reliability
(1 mA 5 V DC resistive load)
Tested sample: TQ2-12V
Condition: Detection level 10 Q
ES R F(t), %
5 . 99.
SEERRREEEN FEEREREN =
k] Pick-up voltage :L'_ " 6 oo Pick-up voltage ON 70.0
- - X Y
; 0 %a g ON 50.0 e
o s 30.0) A
T, 0N i T TN 7
R - S 10.0
& HEEE & HREN 50 4
[= o
0 ———— ————+
é ! Drop-out voltage OFF_JYZ .g 10 Drop-out voltage Of 20 P4
5 i 5 o o m=215 1
8 T 2 L 05 85% roliability limit =
- ore[f] || L o ; 7 6 10°
~10 — =10) 0.2 } e
?’ ) (Weibull probability paper)
01 L e
0 & ’ 0 2, 10 10 100
——— Inter-relay distance £, mm inch —— Inter-relay distance £, mm inch ——— No. of operations, x10°
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14.-(2) Contact reliability
(100 pA 5 V DC resistive load)
Tested sample: TQ2-12V
Condition: Detection level 100 Q

15. Pulse dialing test (35 mA 48 V DC wire spring relay load)

Change of pick-up and drop-out voltage

F(t), %
99.
99.0
95.0)
70.0
50.0
30.0
10.0
5.0
2.0
1.0 m =14
- U= 16.4x10"
0. 95% ility limit =
02 19.5x10°0
€ (Weibull probability paper)
o1 i Pt St
1.0 10 100

No. of operations, x107

Circuit
500 Q W
i -
48yl M 3 {
DC ] 0.1 2]/ L
uF
/TR
500 Q

Wire spring relay  Circuit diagram

100,

® ©
[==]

Pick-up voltage Max
r—r———— Max.

D N
o o
i

S
&8 8

@W
o

Drop-out voltage

Ratio against the rated voltage, %V
n
o

-
o

o

10 20 30 40 50
No. of operations, x10*

Change of contact resistance

16. 0.1 A 53 V DC resistive load test
Change of pick-up and drop-out voltage

Change of contact resistance

100
90
80
70
60
50
40
B 0] o e e A
20
10|

0

Max.
Min.

Contact resistance, mQ

10 20 30 40 50
No. of operations, x10*

8

Pick-up voll
~ = Max.
—Min.

Ratio against the rated voltage, %V

Drop-out voltage

= Max.
Min.

0 500 1,000 1,500 2,000

No. of operations, x 10

Contact resistance, mQ

0 500 1,000 1,500 2,000

No. of operations, x10*

NOTES

1. Coil operating power

Pure DC current should be applied to the
coil. The wave form should be rectan-
gular. If it includes ripple, the ripple factor
should be less than 5%. However,

check it with the actual circuit since the
characteristics may be slightly different.
2. Coil connection

When connecting coils, refer to the wiring
diagram to prevent mis-operation or mal-
function.

3. External magnetic field

Since TQ-relay is highly sensitive
polarized relay, its characteristics will be
affected by a strong external magnetic
field. Avoid using relays under that condi-
tion.

4. Cleaning

In automatic cleaning, cleaning with the
boiling method is recommended. Avoid
ultrasonic cleaning for relays. It is recom-
mended that a fluorinated hydrocarbon or
other alcoholic solvents be used.
Trichlene and chloroethene can be used
for cleaning.

5. Packing direction

Relays are packed in a tube with the
orientation stripe (PIN No. 1) toward the
gray stopper.

Orientation (indicates PIN No. 1) stripe

Y ]
Stopper - Stopper
(gray) (green)

6. Automatic insertion

To maintain the internal function of the

relay, the chucking pressure should not

exceed the values below.

Chucking pressure in the direction A:
500 g or less”

Chucking pressure in the direction B:
1 kg or less

Mounting pressure in the direction C:
1 kg or less

C B

As l

*Avoid chucking the center of the relay.

7. Soldering

Preheat according to the following
conditions.

Temperature 100°C 212°F or less
Time Within 1 minute
Soldering should be done at 250°C
482°F within 5 sec.
8. Others

1) Ifin error the relay has been dropped,
the appearance and characteristics
should be checked before use without
fail.

2) Latching relays are shipped from the
factory in the reset state. A shock to the
relay during shipping or installation may
cause it to change to the set state. There-
fore, it is recommended the relay be
used in a circuit which initializes the relay
to the required state (set or reset) when-
ever the power is turned on.
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UL File No.: E43149
CSA File No.: LR26550

mm inch

o High sensitivity:
Nominal operating power; 80mW (Single side stable 3-12V type)

e Surge voltage withstand: 1500V FCC Part 68

e Minimal magnetic interference allows high density mounting.

e Sealed construction allows automatic washing.

o Self-clinching terminal also available.

SPEC|FICAT|ONS Standard PC board
Contact terminal type, Surface-mount
Self-clinching terminal type
terminal type
Arrangement 2 Form C
Initial contact resistance, max.
(By voltage drop 6V DG 1A) 50mQ 60mQ
Contact material Gold-clad silver Gold-clad silver palladium
Max. switching power 30W, 62.5VA
. Max. switching voltage 110V DC, 125V AC
Rating Py
Max. switching current 1A
Min. switching capability 10uA, 10mV DC
UL/CSA rating 1A 30V DC, 0.3A 110V DC, 0.5A 125V AC
5%107 (Single side
stable type 3-24V DC)
Mechanical (at 180 cpm) 108 ‘1b o’ (Singites\slideC
Expected stable type DC,
Iif)z(ep(?nir? Laching type)
operations) 1A 30V DC 5
Electrical resistive 2x10
(at 20cpm) | 0.5A 125V AC 108
resistive

Characteristics

Max. operating speed

20cpm

Operate time (at nominal voltage)

Approx. 2msec.

Release time (at nominal voltage)

Approx. 1msec.

Set time (latching) (at nominal voltage)

Approx. 2msec.

Reset time (latching) (at nominal voltage)

Approx. 2msec.

Initial Between open contacts 750Vrms for 1 min.
breakdown | Between contact sets 1,000Vrms for 1 min.
voltage Between contact and coil 1,000Vrms for 1 min.
Egt%/::rzggp\gtggﬁtacts 1,500V
Initial insulation resistance Min. 1,000MQ (at 500V DC)
Temperature rise (at nominal voltage) Max. 50 deg.
Ambient temperature —40°C to +70°C —40°F to + 158°F
. Functional Min. 50G
Shock resistance Destructive Min. 100G
Vibration resistance Functional 18G, 10 to 55Hz at double amplitude of 3mm
Destructive 30G, 10 to 55Hz at double amplitude of S5mm

Unit weight

Approx. 2g .G710z.

ORDERING INFORMATION

Ex. TF sa |l [—[H ][] av |
o .

]

Contact arrangement

Surface-mount availability

Operating function

Terminal shape

Caoil voltage (DC)

2:2 Form C

Nil: Standard PC board terminal type
or self-clinching terminal type
SA: Surface-mount terminal type

L:

Nil: Single side stable
1 coil latching
L2: 2 cail latching

Nil: Standard PC board terminal
or surface-mount terminal

H: Self-clinching terminal

3,45,5,6,9,
12, 24, 48"V

Note: AgPd stationary contact types available for high resistance against contact sticking.
When ordering, please add suffix “-3” like TF2-12V-3.

*48V coil type: Single side stable only

TYPES AND COIL DATA

1. Standard PC board terminal type

(at 20°C 68°F)

Operating Part No Nominal voltage, Pick-up/set voltage, Drop-out/reset Nominal operating Coil resistance, Nominal operating Max. allowable
function . Vv DC (min.) voltage, V DC (min.) | current, mA (+10%) Q (£10%) power, mW voltage, V DC
TF2-3V 3 2.25 0.3 26.7 112.5 80 4.5
TF2-4.5V 4.5 3.38 0.45 17.8 253 80 6.7
. TF2-5V 5 3.75 0.5 16 312.5 80 7.5
Z‘gg'e TF2-6V 6 45 0.6 133 450 80 9
stable TF2-9V 9 6.75 0.9 8.9 1,012.5 80 13.5
TF2-12V 12 9 1.2 6.7 1,800 80 18
TF2-24V 24 18 2.4 5.8 4,100 140 36
TF2-48V 48 36 4.8 5.4 8,860 260 57.6
TF2-L-3V 3 2.25 2.25 18.3 163.6 55 4.5
TF2-L-4.5V 4.5 3.38 3.38 12.2 368.2 55 6.7
1 coil TF2-L-5V 5 3.75 3.75 11 454.5 55 7.5
atching TF2-L-6V 6 4.5 4.5 9.2 654.5 55 9
TF2-L-9V 9 6.75 6.75 6.1 1,472 55 13.5
TF2-L-12V 12 9 9 4.6 2,618 55 18
TF2-L-24V 24 18 18 4.2 5,760 100 36
TF2-L2-3V 3 2.25 2.25 36.7 81.8 110 4.5
TF2-1L.2-4.5V 4.5 3.38 3.38 24.4 184.1 110 6.7
2 coil TF2-L.2-5V 5 3.75 3.75 22 227.3 110 75
latching TF2-L2-6V 6 4.5 4.5 18.3 327.3 110 9
TF2-L2-9V 9 6.75 6.75 12.2 736.4 110 13.5
TF2-L2-12V 12 9 9 9.2 1,309 110 18
TF2-L2-24V 24 18 18 8.3 2,880 200 36
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2. Surface-mount terminal type

Operqting Part No. Nominal voltage, Pick-up/set voltage, Drop-out/reset Nominal operating Coil resistance, Nominal operating Max. allowable
function . VvV DC C (max.) voltage, V DC (min.) | current, mA (+10%) Q (£10%) power, mW voltage, V DC
TF2SA-3V 3 -2.25 0.3 46.7 64.2 140 4.5
TF2SA-4.5V 4.5 3.38 0.45 31.1 144.6 140 6.7
. TF2SA-5V 5 3.75 0.5 28 178.5 140 75
Single TF2SA-6V 6 45 0.6 233 257.1 140 9
stable TF2SA-9V 9 6.75 0.9 15.6 578.5 140 135
TF2SA-12V 12 9 1.2 11.7 1,028 140 18
TF2SA-24V 24 18 24 5.8 4,100 140 36
TF2SA-48V 48 36 4.8 5.4 8,860 260 57.6
TF2SA-L-3V 3 2.25 2.25 26.7 1125 80 4.5
TF2SA-L-4.5V 4.5 3.38 3.38 17.7 253 80 6.7
’ TF2SA-L-5V 5 3.75 3.75 16 312.5 80 7.5
I‘afc‘ﬂi'n g | TF2SA-L6V 6 4.5 45 133 450 80 9
TF2SA-L-9V 9 6.75 6.75 8.9 1,012 80 13.5
TF2SA-L-12V 12 9 9 6.7 1,800 80 18
TF2SA-L-24V 24 18 18 4.2 5,760 100 36
TF2SA-L2-3V 3 2.25 2.25 53.3 56 160 4.5
TF2SA-L2-4.5V 4.5 3.38 3.38 35.7 126 160 6.7
X TF2SA-L2-5V 5 3.75 3.75 32 156 160 7.5
é{ff,;‘i'n g | _TF2SA-L2-6V 6 45 45 26.7 225 160 9
TF2SA-L2-9V 9 6.75 6.75 17.8 506 160 13.5
TF2SA-L2-12V 12 9 9 13.3 900 160 18
TF2SA-L2-24V 24 18 18 8.3 2,870 200 36
Notes: 1. Please add “H” for self-clinching terminal types as TF2-H-3V, TF2-L2-H-5V.
2. Specified value of the pick-up, drop-out, set and reset voltage is with the condition of square wave coil pulse.
3. Standard packing: Tube:50pcs Case:1,000pcs
DIMENSIONS Standard PC board terminal mm inch
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DATA

Maximum switching power

2. Life curve

3. Mechanical life
Tested sample: TF2-12V, 10 pcs.
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4.-(1) Electrical life (DC load)
Tested sample: TF2-12V, 6 pcs.

Condition: 1 A 30 V DC resistive load, 20 cpm

Change of pick-up and drop-out voltage

Change of contact resistance

4.-(2) Electrical life (AC load)
Tested sample: TF2-12V, 6 pcs.

Condition: 0.5 A 125 V AC resistive load,
20 cpm

p
Change of pick-up and drop-out voltage

100
90
80

70 Max
. - Mi '
60 in.

Pick-up voltage

50
40
30
20
10

%:nominal voltage, %V

Drop-out voltage

0 5 10 15 20
—— No. of operations, x10*

100
90
80,
70
60
50
40
30k
20
10

1ce, mQ

Contact

0 5 10 15 20
No. of operations, x10*

100
90
80
70
60
50
40
30
20— :
10

|

Pick-up voltage

% nominal voltage, %V
.

-

0 5 10
No. of operations, x10*

Change of contact resistance

5. Coil temperature rise
Tested sample: TF2-xxV
Measured portion: Inside the coil
Ambient temperature: 30°C 86°F

6. Operate/release time characteristics
Tested sample: TF2-12V, 5 pcs.

100
90
80
70
60
50
40

ce, mQ

Contact

Min.

20
10

0 5 10
No. of operations, x10¢

30 T - - et Max.

Nominal coil voltage

—Ja-12vDC
60 —-—|24 Vv DC
& 48 V DC l-1A
] el
g%
e
5 40 -
§ o A
2 30— = 3 A
S o e =
//
E—r
10,
J)
0 100 110 120 130 140 150

——— Coil applied voltage, %V

Operate time

N

Operate/release time, msec.
%)

n
0" 8 9 100 110 120
Coil applied voltage, %V

7. Set/reset time characteristics
Tested sample: TF2-1L2-12V, 5 pcs.

8. Distribution of pick-up and drop-out voltage
Tested sample: TF2-12V, 50 pcs.

9. Distribution of set and reset voltage
Tested sample: TF2-L2-12V, 20 pcs.

——— Set time‘z

---- Reset time

Set/reset time, msec.

Max.
1 Min 4

80 90 100 110 120
Coil applied voltage, %V

30 T
Pick-up
voltage

Drop-out T
voltage

20

z
g
5
=
C
10—
& =
0 10 20 30 40 50 60 70 80 90 100

Ratio against the rated voltage, %V

10

[T 1
Set voltalge‘
1 1
Reset voltage

Quantity

0 10 20 30 40 50 60 70 80 90 100
Ratio against the rated voltage, %V

10. Ambient temperature characteristics
Tested sample: TF2-12V, 5 pcs.

11.-(1) Distribution of contact resistance
Tested sample: TF2-12V, 30 pcs.
(30x4 contacts)

11.-(2) Distribution of contact resistance
Tested sample: TF2SA-12V, 30 pcs.
(30x4 contacts)

5 o‘ 40 |
SO
% S 301 Drop-out X
® voltage
>8 o5 g Y/ .
1 /;/
10+—5~
Z
—40 -20 Pick-up voltage
Ambient __ 2040 60 80
temperature, °C__47 10
" -
i
77 —20]
/
—30
—40

60

40

Qunatity

20

30 40 50
Contact ce, mQ

60

Quantity

20
L
30 40 50

Contact resistance, mQ
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12.-(1) High-frequency characteristics
Tested sample: TF2-xxV
Isolation loss characteristics

12.-(2) High-frequency characteristics
Tested sample: TF2-xxV
Insertion loss characteristics

-
[=]
o

Isolation loss, dB

o\
o

10 100 1,000
Frequency, MHz

Insertion loss, dB
(=]

1
0 10 00 1,000
— Frequency, MHz

13.-(1) Malfunctional shock (single side stable)

Tested sample: TF2-12V

13.-(2) Malfunctional shock (latching)
Tested sample: TF2-L-12V

Quantity: n = 6 Quantity: n = 6
z XX — Deenergized z XX
7 — condition /= —Reset state
Y | 100G] - Energized condition Y1 @ 100G| - Set state
v S M A

X100 G,

14.-(1) Influence of adjacent mounting

14.-(2) Influence of adjacent mounting

14.-(3) Influence of adjacent mounting
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137
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— 10—

bz

197

—=Inter-relay distance £, mm inch

15. Pulse dialing test
Tested sample: TF2-12V
(35 mA 48 V DC wire spring relay load)

Circuit

500 Q
J_°‘1\’m T 1
48 v.L HF 3 {—*’
DC T 01 o
(¥ :
o o

0 Q
Wire spring relay Circuit diagram

Chahge of pick-up and drop-out voltage

Change of contact resistance

& O
o O
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o o
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10 20 30 40 50
— No. of operations, x10*

100
9
80 Pick-up voltage Max.

100
90
80
70
60
50
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Contact

20
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10 20 30 40 50
No. of operations, x10*
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NOTES

1. Coil operating power

Pure DC current should be applied to the
coil. The wave form should be rectan-
gular. If it includes ripple, the ripple factor
should be less than 5%. However,

check it with the actual circuit since the
characteristics may be slightly different.
2. Coil connection

When connecting coils, refer to the wiring
diagram to prevent mis-operation or mal-
function.

3. External magnetic field

Since TF-relay is highly sensitive
polarized relay, its characteristics will be
affected by a strong external magnetic
field. Avoid using relays under that condi-
tion.

4. Cleaning

In automatic cleaning, cleaning with the
boiling method is recommended. Avoid
ultrasonic cleaning for relays. It is recom-
mended that a fluorinated hydrocarbon or
other alcoholic solvent be used.
Trichlene and chloroethene can be used
for cleaning.

5. Packing direction

Relays are packed in a tube with the
orientation stripe (PIN No. 1) toward the
gray stopper.

Orientation (indicates PIN No. 1) stripe

-—

e R e———

Stopper
(green)

Stopper
(gray)

6. Automatic insertion

To maintain the internal function of the

relay, the chucking pressure should not

exceed the values below.

Chucking pressure in the direction A:
500 g or less*

Chucking pressure in the direction B:
1 kg or less

Mounting pressure in the direction C:
1 kg or less

*Avoid chucking the center of the relay

7. Soldering

1) Preheat according to the following

conditions.
Temperature
Time

100°C 212°F or less
Within 1 minute

When soldering through hole terminals,
soldering should be done at 250°C 4&2°F
with 5 sec.

2) When soldering surface-mount termi-
nals, the following conditions are recom-
mended.

(1) IR (Infrared reflow) soldering method

Ty

T,

T

t ty—

T,=155°C to 165°C 2
T,=180°C to 200°C 2

t, =120 sec. or less
t, =30 sec. or less

T,=245°C 472°F or less

(2) Vapor phase soldering method

N

t,—=

21e%F 1,=90 sec. to 120 sec.
apF 1,='60 sec. or less

T,=90°C to 100°C
T,=180°C to 200°C
3=215°C 418°F or less

(3) Soldering iron method
Tip temperature: 280°C to 300°C

536°F 10 B72°F
Wattage: 30 to 60 W
Soldering time: within 5 sec.
(4) Other soldering methods
Check mounting conditions before using
other soldering methods (hot-air, hot
plate, pulse heater, etc.).
e The temperature profile indicates the
temperature of the soldered terminal on
the surface of the PC board. The
ambient temperature may increase ex-
cessively. Check the temperature under
mounting conditions.
e The conditions for the Infrared reflow
soldering apply when preheating using
the VPS method.

8. Others

1) If in error the relay has been dropped,
the appearance and characteristics
should be checked before use without
fail.

2) Latching relays are shipped from the
factory in the reset state. A shock to the
relay during shipping or installation may
cause it to change to the set state. There-
fore, it is recommended the relay be
used in a circuit which initializes the relay
to the required state (set or reset) when-
ever the power is turned on.
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e Ultra-slim size for minimal PC board mounting requirements.
© Small header area makes higher density packaging possible.
® High sensitivity: 140mW nominal operating power

® Surge voltage withstand: 1500V FCC Part 68

® Sealed construction allows automatic cleaning.

o Self-clinching terminal also available

UL File No.: E43149
CSA File No.: LR26550

mm inch
Contact Characteristics
Arrangement 2Form C Max. operating speed 20cpm
Initial contact resistance, max. Operate time (at nominal voltage) Approx. 2msec.
By voltage drop 6V DC 1A) 60mQ :
(By voltage drop Release time (at nominal voltage) Approx. 1msec.
Contact material Gold-clad silver Set time (latching) (at nominal voltage) Approx. 2msec.
Max. switching power 30W, 62.5VA Reset time (latching) (at nominal voltage) Approx. 2msec.
Rating Max. switching voltage 110V DC, 125V AC nitial Between open contacts 750Vrms for 1 min.
fesistive load) | Max. switching current 1A breakdown | Between contact sets 1,000Vrms for 1 min.
Min. switching capability 10pA, 10mV DC voltage Between contact and coil 1,000Vrms for 1 min.
1A 30V DC FCC surge volta
. ge
UL/CSA rating 0.5A 125V AC bet 1,500V
9-3A 110V DO | i‘wie‘en C:psn cont'act:ts Min. 1,000MQ (at 500V DC)
— Mechanical (at 1800pm) 10° nitial insulaf |or1 resistance in. 1, (at )
=Xpect — Temperature rise (at nominal voltage) Max. 50 deg.
life (min. Electrical 1A 30V DC resistive 2x10°% Ambiont & " T 70°C —a0F Py
operations) | (at 20cpm)  [0.5A 125V AC resistive 10° e Temperature —40T to +70°0 ~A0F o +
. Functional 50G
Shock resistance -
Destructive 100G
) X . Functional 18G, 10 to 55Hz at double amplitude of 3mm
Vibration resistance . N
Destructive 30G, 10 to 55Hz at double amplitude of 5mm
Unit weight Approx. 1.5g .0530z.
Ex. N| 2 |—| 12 |— H |—[ 12v
[

]

Contact arrangement

Operating function

Terminal shape

Coil voltage (DC)

2: 2 Form C

Nil: Single side stable

L:

1 coil latching

L2: 2 coil latching

Nil: Standard PC board terminal
H: Self-clinching terminal

3,4.5,5,6,9, 12, 24V

Note: AgPd stationary contact types available for high resistance against contact sticking.
When ordering, please add suffix “-3” like TN2-12V-3.

TYPES AND COIL DATA (@t 20°C 68°F)

Operating Part No. Nominal voltage, Pick-up/set voltage, | Drop-out/reset voltage, | Nominal operating Cail resistance, Nominal operating Max. allowable
function Vv DC DC (max.) V DC (min.) current, mA (£10%) Q (£10%) power, mW voltage, V DC
TN2-3V 3 2.25 0.3 46.7 64.3 140 4.5
TN2-4.5V 4.5 3.38 0.45 31.1 145 140 6.7
Single TN2-5V 5 3.75 0.5 28.1 178 140 7.5
side TN2-6V 6 4.5 0.6 23.3 257 140 9
stable Mo v 9 6.75 09 155 579 140 135
TN2-12V 12 9 1.2 1.7 1,028 140 18
TN2-24V 24 18 2.4 8.3 2,880 200 36
TN2-L-3V 3 2.25 2.25 33.3 90 100 4.5
TN2-L-4.5V 4.5 3.38 3.38 22.2 203 100 6.7
TN2-L-5V 5 3.75 3.75 20 250 100 7.5
L cai o | TN2-L-6Y 6 45 45 16.7 360 100 9
TN2-L-9V 9 6.75 6.75 11.1 810 100 13.5
TN2-L-12V 12 9 9 8.3 1,440 100 18
TN2-L-24V 24 18 18 6.3 3,840 150 36
TN2-L2-3V 3 2.25 2.25 66.7 45 200 4.5
TN2-L2-4.5V 4.5 3.38 3.38 44.4 101 200 6.7
. TN2-L2-5V 5 3.75 3.75 40 125 200 7.5
2 ool o |_TN2-L2-6v 6 45 45 333 180 200 9
TN2-L2-9V 9 6.75 6.75 222 405 200 135
TN2-L2-12V 12 9 9 16.7 720 200 18
TN2-L2-24V 24 18 18 12.5 1,920 300 28.8

Notes: 1. Please add “H” for self-clinching terminal types as TN2-L-H-12V.
2. Specified value of pick-up, drop-out, set and reset voltage is with the condition of square wave coil pulse.
3. Standard packing: Tube:50pcs Case:1,000pcs
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DIMENSIONS

2C

14
551

o

b3 O —|
Yo
N

||

0.5

Standard PC board terminal

mm inch

PC board pattern (Copper-side view)

2.54
100

Tolerance: +£0.1 +.004

254
100

020

Self-clinching terminal

f—— 14
551
95 |
.%é%slﬂ |
3.5
138
0.5
J 020

.54
100

5.6
[350] 1016 _
2.54
100
O-O-O \\
H 56600
10-1.0 dia. hole
0.25 c
10-.039 dia. hole
1.385 010
055 254
00

e Single side stable

12345

+
ngmo

(Deenergized condition)

Schematic (Bottom view)

e 1-coil latching
(Reset condition)

e 2-coil latching
(Reset condition)

N
w
S

| o

12345
I8 T8, ;
5 ! i 9 o

109876
Direction indication*

Eo

ot
o
[o:]
~
o |

“og9ge
0.25 109876
1.385 | 010 Direction indication*
055 254
100

General tolerance: £0.3 +.012

Direction indication”

*Orientation stripe located on top of relay

DATA

1. Maximum switching power 2. Life curve 3. Mechanical life
Tested sample: TN2-12V, 10 pcs.
\ T
-1 'P.C load (coslnp=1) 90! m
=t AC load (cos @=1 30 V DC resistive load
< G load (cosg 100 \ > 80 |”
N R
- \ -
5 1.0 3 5 \ g 70
3 \‘..\ g x \ g 60 : e Max
§ 0.5 \‘ hEN ’:',2 § 50| Min.
5 N | 1125 V AC resistive load €
3 04 S 40
. N | 10 g
03 i ® 30 Drop-out voltage
0.2 l
| £
L | 10
L, ! . L LI
d 30 100 200 0 0.5 1.0 10 1 . 1,000 0,000
———= Contact voltage, V Switching current, A No. of operations, x10*

4. Eelectrical life
Tested sample: TN2-12V, 10 pcs.
Condition: 1 A 30 V DC resistive load, 20 cpm

5. Coil temperature rise

Sample: TN2-12V

Point measured: Inside the coil

Ambient temperature: Standard (25°-26°C), 70°C

6. Operate and release time
Sample: TN2-12V, 5 pcs.

100,
90|

Pick-up voltage

Drop-out voltage

% nominal voltage, %V

5 10 15
——= No. of operations, x10*

20

70 -
Nominal current
— 0 A (Standard temp.)
. 60 ==={1 A (Standard temp.)
g --=|0 A (70°C)
& 50 —-=|1 A (70°C -
2
o
3 40
C
[} . L~
£ 30 -~
2 ',/;’/,’f’
20 // +”
/_-_ // L -~
=—r"
10|
03550 700 710 120 130 140 150
— Coil applied voltage, %V

Operate tim:

Operate and release time, msec.

80 90 100 110 120

Coil applied voltage, %V
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7. Set and reset time

8. Distribution of pick-up and drop-out

Sample: TN2-L2-12V, 5 pcs. voltages
Sample: TN2-12V, 40 pcs.
6 - T 30
— Set time
] |

) —=~=Reset time
g ° Pick-up voltage
E >
@ g

4 c 20
'~§~ 3 Drop-out voltage
5 ¢}
8
=~ 3
el
o
©
& 2 10

1 Max.

Min.
0 80 90 100 110 120 010 20 30 40 50 60 70 80 90 100
Coil applied voltage, %V Ratio against the rated voltage, %V

9. Distribution of set and reset voltage
Sample: TN2-L2-12V, 32 pcs.

30 |
Set voltage
| | |
Reset voltage
20
=
€
©
3
a
10

0O 10 20 30 40 50 60 70 80 90 100
Ratio against the rated voltage, %V

10. Ambient temperature characteristics
Sample: TN2-12V, 5 pcs.

11. Distribution of contact resistance
Sample: TN2-12V, 38 pcs.

12-(1). Malfunctional shock (single side
stable)
Tested sample: TN2-12V, 6 pcs.

\l Drop-out .21
X —40+—Drop-out —,
5 @ voltage |,”
@ 2-30 .
T8 it
e 2 " -
! /]
o7 P‘/ It
ICK-up voitage
-40 -20 0% < up voltag
Ambient,__. | #7120 40 60 80
temperature, °C 2 | _
p ) Y 10
v -20
//
~ -30
v
-40

40

12345
@ 1T,
129°
678910
30
Terminal No.
> 2, 3, 4 side
S
8
S 20
10
i BRER
0 30 40 50

Contact resistance, mQ

'E/f’ L ] JOG— Deenergized condition
x = --Energized condition
y I 2N

X

100G e

z X'
100G AR~ m e | == 100G

100G
v

12-(2). Malfunctional shock (latching)
Tested sample: TN2-L2-12V 6 pcs.

13-(1). Influence of adjacent mounting

13-(2). Influence of adjacent mounting

1 ry Y D . LI
N —Deenergized condition
'E/’ mOG--——Energizec! condition
z
100G
X
100G

p L]
é’ 10 ” |k 1 |" T
& N ick-up voltage
5 -

5 0

Q

©

T—ﬂ)

R

g 10

8

5 Drop-out voltage
< 0

o

2 /aé

[T 4

g .

g7

——= Inter-relay distance, £, mm inct

-
o

it il
ick-up voltage T T T

O =4= -
*w/) qleHz}_

nN

o
—=
=
==
Hi

— Rate of change, % —= Rate of change, %

Drop-out voltage
AN ﬂﬂHﬂ!—
0 Sy
0 5

197
———— Inter-rely distance, £, mm inch

14. Pulse dialing test (35 mA 48 V DC wire spring relay load)

Change of pick-up and drop-out voltage

Change of contact resistance

Circuit
500 Q o
; ]
48 v.L M 3 o
Ju
DC ?lfl 2% {,_o
+— TR~

Wire spring relay Circuit diagram

<}
S

90

80
70

Pick-up voltage

60

50

40
Drop-out voltage

30

Ratio against the rated voltage, %V

0 10 20 30 40 50

— No. of operations, x10¢

100

90

80

70
60

50

40 Terminal No. 2-3—
e Max.

30 Min.

Contact resistance, mQ

20
10

0 10 20 30 40 50
— No. of operations, x10*
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NOTES

1. Coil operating power

Pure DC current should be applied to the
coil. The wave form should be rectan-
gular. If it includes ripple, the ripple factor
should be less than 5%. However,

check it with the actual circuit since the
characteristics may be slightly different.
2. Coil connection

When connecting coils, refer to the wiring
diagram to prevent mis-operation or mal-
function.

3. External magnetic field

Since TN-relay is highly sensitive
polarized relay, its characteristics will be
affected by a strong external magnetic
field. Avoid using relays under that condi-
tion.

4. Cleaning

In automatic cleaning, cleaning with the
boiling method is recommended. Avoid
ultrasonic cleaning for relays. It is recom-
mended that a fluorinated hydrocarbon or
other alcoholic solvents be used.
Trichlene and chloroethene can be used
for cleaning.

5. Packing direction

Relays are packed in a tube with the
orientation stripe (PIN No. 1) toward the
gray stopper.

7. Soldering
Preheat according to the following condi-
tions.

Temperature 100°C 212°F or less

Orientation (indicates PIN No. 1) stripe

otad ) oo
Y
Stopper (green)

Stopper (gray)

6. Automatic insertion

To maintain the internal function of the

relay, the chucking pressure should not

exceed the values below.

Chucking pressure in the direction A:
500 g or less”

Chucking pressure in the direction B:
1 kg orless

Mounting pressure in the direction C:
1 kg or less

*Avoid chucking the center of the relay

Time Within 1 minute

Soldering should be done at 250°C
482°F within 5 sec.

8. Others

1) If in error the relay has been dropped,
the appearance and characteristics
should be checked before use without
fail.

2) Latching relays are shipped from the
factory in the reset state. A shock to the
relay during shipping or installation may
cause it to change to the set state. There-
fore, it is recommended the relay be
used in a circuit which initializes the relay
to the required state (set or reset) when-
ever the power is turned on.
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TK-RELAYS

UL File No.: E43149
CSA File No.: LR26550

¢ Low profile 4 mm .157 inch height
* High contact capacity: 2 A
* Surge withstand voltage between contact and coil: 2,500 V

mm inch
Contact Characteristics
Arrangement 1 Form C Max. operating speed (at rated load) 20 cpm
Initial contact resistance, max. 50 mQ Operate time (at nominal voltage) Approx. 1.5 msec.
(By voltage drop 6 V DC 1 A) Release time (at nominal voliage) Approx. 1 msec.
Contact material Gold-clad silver nickel Set time (latching) (at nominal voltage) Approx. 1 msec.
Rating Max. switching power 60 W Reset time (latching) (at nominal Approx. 1 msec
(Resistive load) Max. switching voltage 220V DC voltage)
Max. switching current 2A Initial Between open contacts 750 Vrms for 1 min.
breakdown
2A30VDC . :
t 1,500 Vrms for 1 min.
UL/CSA rating 05A 125V AC voltage Between contact and coil
05A110VDC FCC surge voltage between open
1,500 V
108 (single side stable) contacts (10x160 HSGC)
Expected life Mechanical (at 180 cpm) 5x107 St{lrgg \/10(I)tage between contacts and 2,500V
(min. (1 or 2 coil latching) coil (2x10 psec)
operations) Electri Min. 1,000 MQ
ectrical 2A30V 5 Initial insulation resistance g
(at20 cpm) | DC resistive 10 (at 500 V DC)
i Temperature rise (at nominal voltage) Max. 50 deg.
MaX|mur.n. value of continuous carrying current _ R _40°C to +85°C
Test conditions: Ambient temperature A40°F 10 +185°F
Coil applied voltage: 110% of rated voltage - +
Continuous carrying time: 1,000 hours ) Functional Min. 75 G
Shock resistancve -
- Destructive Min. 100 G
g » . 20 G, 10 to 55 Hz
£ . . Functional |4t gouble amplitude of 3.3 mm
o Vibration resistance
£ b ) 30 G, 10to 55 Hz
8 estructive | 4t gouble amplitude of 5 mm
g 4 Unit Weight Approx. 1 g.035 oz
£ \ . - , - -
€ The maximum ambient temperature allows for coil temperature rise
© at maximum allowable coil voltage.
T As for the applicable range of continuous carrying current against am-
0 g bient temperature, please refer to “Maximum value of continuous car-
7750 60 70 80 85 90

— Ambient temperature, "C

rying current” chart.

ORDERING INFORMATION

[

e (1] - [iz] (] ~[v]
[
[
|

Contact arrangement

Operating function

Terminal shape

Coil voltage (DC)

1:1Form C

Nil: Single side stable
L: 1 coil latching
L2: 2 coil latching

Nil: Standard PC board terminal
H: Self-clinching terminal

1.5,3,45,5,6, 9,
12,24V
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TYPES AND COIL DATA (at20°cs8°F)

) Nominal . - S Nomiqal Coil Nominal Max.
Ofﬁf‘;ig:g Part No. volta(;;r:I VaDC Plss,:; Z/Z'et Dro\?oﬁ:g: . cgri:tltmmi resistance, Q operating aIIovj;(Ue
(max.) Vv DC (1 0;/0) (10%) power, mW | voltage, V DC

TK1-1.5V 1.5 1.125 0.15 93.8 16 140 2.25
TK1-3V 3 2.25 0.3 46.7 64.3 140 4.5
TK1-4.5V 4.5 3.38 0.45 311 145 140 6.7

Sti;‘sl': side  [7xq.5v 5 3.75 05 28.1 178 140 75
TK1-6V 6 4.5 0.6 233 257 140 9
TK1-9V 9 6.75 0.9 15.5 579 140 13.5
TK1-12V 12 9 1.2 11.7 1,028 140 18
TK1-24V 24 18 2.4 11.3 2,133 270 28.8
TK1-L-1.5V 1.5 1.125 1.125 66.7 225 100 2.25
TK1-L-3V 3 2.25 2.25 33.3 90 100 4.5
TK1-L-4.5V 4.5 3.38 3.38 22.2 202.5 100 6.7

1 coil latching | TK1-L-5V 5 3.75 3.75 20 250 100 7.5
TK1-L-6V 6 4.5 4.5 16.7 360 100 9
TK1-L-9V 9 6.75 6.75 111 810 100 13.5
TK1-L-12V 12 9 9 8.3 1,440 100 18
TK1-L-24V 24 18 18 6.3 3,840 150 28.8
TK1-L2-1.5V 1.5 1.125 1.125 133.9 11.2 200 2.25
TK1-L2-3V 3 2.25 2.25 66.7 45 200 4.5
TK1-L2-4.5V 4.5 3.38 3.38 44.4 101.2 200 6.7

2 coil latching | TK1-L2-5V 5 3.75 3.75 40 125 200 7.5
TK1-L2-6V 6 45 4.5 33.3 180 200 9
TK1-L2-9V 9 6.75 6.75 22.2 405 200 13.5
TK1-L2-12V 12 9 9 20.8 576 250 14.4
TK1-L2-24V 24 18 18 16.7 1,440 400 26.4

Notes: 1. Please add “H” for self-clinching terminal types as TK1-L-H-12V.

2. Specified value of pick-up, drop-out, set and reset voltage is with the condition of square wave coil pulse.
3. Standard packing: Tube: 50 pcs. Case: 1,000 pcs.
DIMENSIONS mm inch

1060 .| 9.00
417 354
R
4.00 3.75
157 148
| | | | |
| I [ b
3.50 ' | |
138
' ]
0.50 025
020 7.62 010
2.5412.54 300
100100

General tolerance: £0.3 +.012

Schematic (Bottom view)

® 1 coil latching
(Reset condition)

® Single side stable
(Deenergized condition)

Direction indication* Direction indication*

PC board pattern
(Copper-side view)

254 254
100,100

—O—C

62
300
_D—O)—0) L

v \’/

6-1.0 dia. holes
6-.040 dia. holes

Tolerance: 0.1 +.004

® 2 coil latching
(reset condltlon)

T‘f—:ﬁ?ﬂ

Direction indication*

*Orientation stripe located on top of relay
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DATA

1. Maximum switching power 2. Life curve 3. Mechanical life
Tested sample: TK1-12V, 8 ps.
Switching frequency: 30 Hz
100y | |
100 90| ’ l
’ >
2 \ ® 80 Pick-up voltage Max.
< N < g
- o
5 N\{DC load o . g7
§ 1 < \30 V DC resistive 3 60
3 k] £
£ n 10, § %
3 AN w40
0.3 301 T
J - Drop-out voltage
20 El B : -
- al | [lilMax.
1 i
f 30 100 200 0 1 0 0 100 1,000 10,000
———————= Contact voltage, V ————— Switching current, A ————=>No. of operations, x10*

4. Electrical life
Tested sample: TK1-12V, 10 pcs.

Condition: 2 A 30 V DC resistive load, 20 cpm
Circuit:

Change of pick-up and drop-out voltage

Change of contact resistance

30V DC

100

90

80

Pick-up voltage

70 -Max.

60f—
50

40

Drop-out voltage
30 P g

———-——= % nominal voltage, %V

~————=No. of operations, x10*

100

90

80

70

60

50

40

Contact resistance, mQ

30,,
20F

——— No. of operations, x10*

5. Coil temperature rise
Tested sample: TK1-12V, 6 pes.
Measured portion Inside the coil
Carrying current: 0A, 1 A, 2 A

6. Operate/release time characteristics
Tested sample: TK1-5V, 50 pcs.

80 90 100 110 120 130 140 150
————= Coil applied voltage, %V

80 90 100 110 120 130 140 150
Coil applied voltage, %V

<With diode>

Ambient temperature: 25°C 77°F Ambient temperature: 70°C 158°F

—t0 A 60 —0A
60 . .

- —T1A 5 —+1A $ 4

g ———-2A g ——-F2A g

s 50 - g %0 ¢

2 - 2 g

2 ”// 2 -~ e 3

s 40 gy ER P 2

i P / H LA s

£ 30 —= = £ 30 PRag s~ s 5

N ,/”/7 = ,—;,% g Release time |

b 20 ' 20 el &

| =1 | = 1 Vi

| r . Min.

| 10 10 | Operate time in.
|
|

0 0 0

80 90 100 110 120
————— Coil applied voltage, %V

<Without diode>

7. Distribution of pick-up and drop-out voltage

Tested sample: TK1-5V, 50 pcs.

8. Ambient temperature characteristics
Tested sample: TK1-12V, 5 pcs.

§
£
o3
£
3 3
&
2
9_)
s,
o Operate time
g
o
1 ]
e
‘ Release time
0

80 90 100 110 120
Coil applied voltage, %V

|| ]
Drop-out voltage

Quantity
n
(=}

Pick-up voltage

70 20 30 40 50 60 70 80 90 100
——— Ratio against the rated voltage, %V

40
3
g’ 30 Drop-out
kS voltage
S 120 AX |
5 /X
2 // Pick-up
T +10 volta
| & P4 tage
0 |
-40 -20 20 40 60 80
7 —————= Ambient
7 ~10—Ttemperature, 'C
7
4 -20
//
7 -30
-40
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9. Distribution of contact resistance
Tested sample: TK1-5V, 100 pcs.

10. Distribution of operate/release bounce time
Tested sample: TK1-5V, 50 pcs.
<Operate bounce time>

<Release bounce time>

50
40
30 30
£ 30
g 2 z
& § § 20
20 < o
| r 10
10 I 1
0 = i =
4 12 16 20 28 32 36 40 0.5 0.6 0.7 0.8 09 1.0 0~0102 0304 0506 0.7 0.8 0.9 1.0
- Contact resistance, mQ Operate bounce time, msec. Release bounce time, msec.
1. Coil operating power 5. Packing direction 7. Soldering

Pure DC current should be applied to the
coil. The wave form should be rectan-
gular. If it includes ripple, the ripple factor
should be less than 5%. However,

check it with the actual circuit since the
characteristics may be slightly different.
2. Coil connection

When connecting coils, refer to the wiring
diagram to prevent mis-operation or mal-
function.

3. External magnetic field

Since TK-relay is highly sensitive
polarized relay, its characteristics will be
affected by a strong external magnetic
field. Avoid using relays under that condi-
tion.

4. Cleaning

In automatic cleaning, cleaning with the
boiling method is recommended. Avoid
ultrasonic cleaning for relays. It is recom-
mended that a fluorinated hydrocarbon or
other alcoholic solvents be used.
Trichlene and chloroethene can be used
for cleaning.

Relays are packed in a tube with the
orientation stripe (PIN No. 1) toward the
green stopper.

Preheat according to the following condi-
tions.

Temperature 100°C 212°F or less

Orientation (indicates PIN No. 1) stripe

— _
T T % 1 | F—
[ TTT I T 1011 \TIT TTIT 1171 |

Stopper (green)

6. Automatic insertion

To maintain the internal function of the

relay, the chucking pressure should not

exceed the values below.

Chucking pressure* in the direction A:
1 kg orless

Chucking pressure* in the direction B:
3 kg orless

Chucking pressure* in the direction C:
1 kg or less

A’(S()4)C 'B- Direction A e Direction B -Direr:trirc])r: ‘&)“
o} Ie 5 4 5
e,

P 123‘ . 256

*Value of chucking pressure is shown by the value of weight
pressed on the portion (4 mm dia.)

Time Within 1 minute

Soldering should be done at 250°C
482°F within 5 sec.

8. Others

1) If in error the relay has been dropped,
the appearance and characteristics
should be checked before use without
fail.

2) Latching relays are shipped from the
factory in the reset state. A shock to the
relay during shipping or installation may
cause it to change to the set state. There-
fore, it is recommended the relay be
used in a circuit which initializes the relay
to the required state (set or reset) when-
ever the power is turned on.
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UL File No.: E43149
CSA File No. LR26550

* Surge withstand between contacts and coil: 2,500 V
* Current surge interrupt: 4.2 A 700 V AC
* High contact capacity: 2 A 30V DC

mm inch
SPECIFICATIONS Characteristics
Contact Max. operating speed (at rated load) 20 cpm
Arrangement 2FormC Operate time (at nominal voltage) Approx. 2 msec.
Initial contact resistance, max. Release time (at nominal voltage) Approx. 1 msec.
By voltage drop 6 V DC 1 A 60 ma
(By voltage drop ) Set time (latching) (at nominal voltage) Approx. 2 msec.
Contact material Gold-clad silver nickel Reset time (latching) (at nominal voltage) Approx. 2 msec.
Rating Max. switching power 60 W, 62.5 VA Initial Between open contacts 1,000 Vrms for 1 min.
l(rezl)stlve Max. switching voltage 220 VDG, 250 V AC breakdown |Between contact sets 1,000 Vrms for 1 min.
oal o
Max. switching current 2A voltage Between contact and coil 1,800 Vrms for 1 min.
2A30VDC
Between open contacts
UL/CSA rating 05A 125V AC Surge (10160 psec) 1,500 V FCC
0.3A 110V DC 9 :
: voltage Between contacts and coil
Mechanical (at 180 cpm) 108 (2x10 psec) 2,500 V
2A30VDC ;
Expected ' 105 Current surge capacity 42 A 700V AC
life (min. resistive (See Note)
opera- Electrical 1A30VDC 5x10° o . X Min. 1,000 MQ
tions) (at 20 cpm) | resistive Initial insulation resistance (at 500 V DC)
05A125V 105 Temperature rise (at nominal voltage) Max. 50 deg.
AC resistive _40°C to +85°C
*Maximum value of continuous carrying current Ambient temperature ~40°F to +185°F
Test conditions: Functional 75 G
Coil applied voltage: 110% of rated voltage Shock resistance
Continuous carrying current: 1,000 hours Destructive 100 G
Functional 20 G, 10 to 55 Hz at double
o . unctiona amplitude of 3.3 mm
Vibration resistance
D . 30 G, 10 to 55 Hz at double
estructive amplitude of 5 mm
Unit weight Approx. 29 .071 oz

— Continuous carrying current, A

«
750 80 70 80 85 90
——=— Ambient temperature, °C

*The maximum ambient temperature allows for coil temperature rise

at maximum allowable coil voltage.

As for the applicable range of continuous carrying current against am-

bient temperature, please refer to “Maximum value of continuous car-

rying current” chart.

Note: The contacts can interrupt a 4.2 A 700 V AC load four times, with
2 interruptions within the positive phase angle, and 2 interrup-

tions within the negative phase angles of a sine wave form.

ORDERING INFORMATION

e [2] - &) (7] — (s
|
| |

Contact arrangement | Operating function Terminal shape Coil voltage (DC)
2:2Form C Nil: Single side stable | Nil: Standard PC board terminal 3,45,5,6,9, 12,
L: 1 coil latching H: Self-clinching terminal 24,48*V

L2: 2 coil latching

*48 V coil type: Single side stable only
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TYPES AND COIL DATA (at20°c 68°F)

0 : . Pick-up/set | Drop-outireset Nomipal . . Nominal
fss;:tcl;:g Part No. VOI{\;omw:}':lIDC voltage, V DC | voltage, V DG opernat'ungA Consl2 reflst?nce, operating Max. allowable
ge, . current, m (£10%) voltage, V DC
(max.) (min.) (+10%) power, mW
TW2-3V 3 2.25 0.3 46.7 64.3 140 4.5
TW2-4.5V 4.5 3.38 0.45 311 145 140 6.7
Single | TW2-5V 5 3.75 0.5 28.1 178 140 7.5
side TW2-6V 4.5 0.6 23.3 257 140 9
stable | 1.9y 6.75 0.9 155 579 140 135
TW2-12V 12 9 1.2 11.7 1,028 140 18
TW2-24V 24 - 18 24 8.3 2,880 200 36
TW2-48V 48 36 4.8 5.42 8,860 260 57.6
TW2-L-3V 3 2.25 2.25 33.3 90 100 4.5
TW2-L-4.5V 45 3.38 3.38 222 202.5 100 6.7
1coil | TW2-L-5V 3.75 3.75 20 250 100 7.5
latching | Tw2-L-6V 4.5 45 16.7 360 100 9
TW2-L-9V 6.75 6.75 111 810 100 135
TW2-L-12V 12 9 9 8.3 1,440 100 18
TW2-L-24V 24 18 18 417 5,760 100 36
TW2-L2-3V 3 2.25 2.25 66.7 45 200 4.5
TW2-L2-4.5V 4.5 3.38 3.38 445 101.2 200 6.7
2 coil TW2-L2-5V 3.75 3.756 40 125 200 7.5
latching | Tw2-L2-6V 45 45 33.3 180 200 9
TW2-L2-9V 6.75 6.75 222 405 200 13.5
TW2-L2-12V 12 9 9 16.7 720 200 18
TW2-L2-24V 24 18 18 8.3 2,880 200 28.8

Notes: 1. Please add “H” for self-clinching type as TW2-H-12V.
2. Specified value of pick-up, drop-out, set and reset voltage is with the condition of square wave coil pulse.

3. Standard packing: Tube: 50 pcs.; Case: 1,000 pcs.

DIMENSIONS

PC board pattern (Copper-side view) Schematic (Bottom view) mm inch
e Single side stable ® Single side stable
147 735 ¢ 1 coil latching o 2 coil latching (Deenergized condition) ) )
579 289 10.16 127 1 3 4 5 * 2 coil latching
400 500 a9 9 (Reset condition)
254 2.54 |
400 100 —
10.85 - 3
“ I | T T 12 10 9 8 1 3 4 56
] Oogg I L 5288 52.08 Direction indicelition* s L?\ o
E— —J 1 “ #90" e 1 coil latching [ ~
aso| |t “ " ) (Reset condition) 3 I_(E/ S
i 8-1.0 dia. %80 /10-1.0 dia. 230 1 3 4 5 2 10 9 8 7
0.50 __1.0.25 / 8-039 dia. 10-.039 dia. : - :—_?\?
1.00 || 020 2.54 508 °1° , " -
39 TT 588 300 200 Direction indication®

General tolerance: 0.3 +.012

Tolerance: £0.1 +.004

A

12

Direction indication*

10 9 8

*Qrientation stripe
located on top of relay.

1. Maximum switching power 2. Life curve 3. Mechanical life
Tested sample: TW2-12V, 10 pcs.
I T 11
1T PC Ioaz:j (cols (p.=.1) 100
+++AC load (cos ¢=1) ¥ >
< 20 B
N [} M
& 4 ax.
[ < =
£ 1.0 =] 25V AC | | '\[30 V DC resistive B .
3 X [T SSresistive N = Min.
g s g 50 i
g T g 40 11t
(] T L 30 Drop-out voltage Max
2 : Min.
10|
i I [
0 30 00 200 0 05 10 15 20 0 100 1,000 10,000
—— Contact voltage, V —— Switching current, A ~———No. of operations, x1 o*
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4-(1). Electrical life

Tested sample: TW2-12V, 6 pcs.

Condition: 2 A 30 V DC resistive load, 20 cpm
Change of pick-up and drop-out voltage

4-(1). Electrical life

Tested sample: TW2-12V, 6 pcs.

Condition: 2 A 30 V DC resistive load, 20 cpm
Change of contact resistance

4-(2). Electrical life

Tested sample: TW2-12V, 6 pcs.

Condition: 0.5 A 125 V AC resistive load, 20 cpm
Change of pick-up and drop-out voltage

100 100 100
90 90 90!
> 80 - G 80 y > 80
® Pick-up voltage Max E ® . Pick-up voltage
) 70 2 in, g 70 S N e = ma"
= = in.
3 60 & 60 s 60 n
T 50 8 50 Terminal Nos. 3-4-5 5 50
£ = £
E 40 -out voltage 8 A= E 40
< i s S L —— < L Drop-out voltage Max
5 30 - O 30 Termlnal Nqs 8-9-10 IMax. X 30 i ax
20 20— Min. 20 Min.
10 10 10
0 5 10 15 20 0 5 70 15 20 ° 5 70 15 20
No. of operations, x10* ——— No. of operations, x10° No. of operations, x10*
4-(2). Electrical life 5. Coil temperature rise 6. Operate and release time
Tested sample: TW2-12V, 6 pcs. Sample: TW2-xxV Sample: TW2-12V, 5 pcs.
Condition: 0.5 A 125 V AC resistive load, 20 cpm Point measured: Inside the coil
Change of contact resistance Ambient temperature: 22°C
100 70 48 Viype, ;
90 contact §
a . 60 ;:r{/e?t2A g 3
& ype, ; !
E 80 g ] Aot g Operate time
g 70 s 50 current2 A = ’
g 2 // 3-12V type, 2
% 60 e 40 contact 8 -
& 50 Terminal Nos. 3-4-5 é = A ggqrgr\\} t2y ;e g
& 40 : . S 30 contact s - -
€ . ‘ . g b L current 0 A o o
8 =0 —Min. 5 g Release time
T e Ma. ] &
20 Terminal Nos. 8-9-10 Min. 10
10 ]l
0 3 3 0 7 0
5 10 15 20 100 110 120 130 140 150 160 80 100 120

No. of operations, x10*

— Coil applied voltage, %V

Coil applied voltage, %V

7. Setand reset time
Sample: TW2-L-12V, 5 pcs.

8. Distribution of pick-up and drop-out voltage
Tested sample: TW2-12V, 50 pcs.

9. Distribution of set and reset voltage
Tested sample: TW2-L-12V, 50 pcs.

éet timé
1
—=—==Reset time__|

w

Set and reset time, msec.
N

-

80 100 120
———Coil applied voltage, %V

30

Pick-up voltage
Drop-out voltage } B

n
(=]

Quantity

10

= -
0 10 20 30 40 50 60 70 80 90 100
— Ratio against the rated voltage, %V

% T
[ Set voltage
Reset voltage
20|
=
§
3
a
10

0.10 20 30 40 50 60 70 80 90 100
— Ratio against the rated voltage, %V

10. Ambient temperature characteristics
Sample: TW2-12V, 5 pcs.

11. Distribution of contact resistance
Tested sample: TW2-12V, 30 pcs.

ES
=}
®] 50]
= X
5140 T 7
= Drop-out /
= 1—30—voltage 1/
S /
=120 x—|
} g
10— =
40 _20 olz Plck-uplvonage
7120 40 60 80
‘110 '
|7 | — Ambient
/
= 7 —20-+temperature, “C
2 -30
v
-40
-50

40

30 Terminal Nos. 3-4-5__|
Terminal Nos. 8-9-10 | |

20,

Quantity

0—

20 30 40 50
—— Contact resistance, mQ
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12-(1). Influence of adjacent mounting

12-(2). Influence of adjacent mounting

12-(3). Influence of adjacent mounting

A EEEREEN
2 Pick-up voltage °” :Lrl
<] L
s ° il
; -10, °“_r
T ;
P HEEE
3; 1o Drop-out voltage W_L,
] _f
5 Op= 44,
‘g‘ w_f
1§ —
0 5
147
—= Inter-relay distance, mm inch

« [TTTTTT]

= Pick-up voltage on o

g of=

s -
W L O——————T e

&

R* 0 & . D'rop'-ou't vdllaé;e l

) = Hil

§ 0 T —HF

k] —_—
l 210

&

]
197
—— Inter-relay distance, mm inch

o
£ 0 HEN
S N Pick-up voltage
s B "
<
o
k<]
1 210
©
o
N T T T T 1 ¢ e
Y Drop-out voltage il

10 [4

Ratio of change, %
o

197
— Inter-relay distance, mm inch

13. Pulse dialing test

(35 mA 48 V DC wire spring relay load)
(Reverse voltage: 192 V)

Tested sample: TW2-12V, 6 pcs.
Switching frequency: 1 Hz

Circuit:

Wire spring relay
r—="

458 Q
AAA | | AR
W 7 T V
0.08 puF 0.08 pF | l T™W
|
48V DC | : 4
|
| | 3
A g !
458 Q L——d

Change of pick-up and drop-out voltage

Change of contact resistance

100
90,
80
70
60

Terminal

Contact resistance, mQ

J NOS 3'4'5 ——Max.

Terminal Nos. 8-9-10
10| i

10 20 30 40 50
—— No. of operations, x10*

100,
90
80

70 Pick-up voltage

T

60
50
40
30—~

Drop-out voltage

%-nominal voltage, %V

NOTES

1. Coil operating power

Pure DC current should be applied to the coil.
The wave form shouid be rectangular. if it in-
cludes ripple, the ripple factor should be less
than 5%. However, check it with the actual
circuit since the characteristics may be slightly
different.

2. Coil connection

When connecting coils, refer to the wiring
diagram to prevent mis-operation or malfunc-
tion.

3. External magnetic field

Since TW-relay is highly sensitive polarized
relay, its characteristics will be affected by a
strong external magnetic field. Avoid using
relays under that condition.

4. Cleaning

In automatic cleaning, cleaning with the boil-
ing method is recommended. Avoid ultrasonic
cleaning for relays. It is recommended that a
fluorinated hydrocarbon or other alcoholic sol-
vents be used. Trichlene and chloroethene

can be used for cleaning.
5. Packing direction
Relays are packed in a tube with tghe orienta-

tion stripe (PIN No. 1) toward the gray stopper.

Orientation (indicates PIN No. 1) stripe
Y

Stopper (green)

Y
Stopper (gray)

6. Automatic insertion
To maintain the internal function of the relay,
the chucking pressure should not exceed the
values below.
Chucking pressure in the direction A:
500 g or less*
Chucking pressure in the direction B:
1 kg or less
Mounting pressure in the direction C:
1 kg or less

*Avoid chucking the center of the relay

7. Soldering

Soldering should be done at 250°C 482°F
within 5 sec.

8. Others

1) If in error the relay has been dropped, the
appearance and characteristics should be
checked before use without fail.

2) Latching relays are shipped from the fac-
tory in the reset state. A shock to the relay
during shipping or installation may cause it to
change to the set state. Therefore, it is recom-
mended the relay be used in a circuit which ini-
tializes the relay to the required state (set or
reset) whenever the power is turned on.
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[[9Relay

IC relay is a completely new product in which an exclusive IC is incorporated.
Two series lines are available, C unit relays and C3 relays.

C-Unit Relays suitable for energy saving application,
especially battery devices.

1. Ultra low operating power:

(1/450 compared with polarized non-
latching relays)

Since C Unit relays utilize the charge and
discharge of a capacitor, the coil current
at steady-state is extremely low. The
operating power is 1/450 when compared
with polarized non-latching relays: In
applications of battery devices, battery life
is extended. Further the DC power source
can be minimized and power failure can
be compensated for easily.

2. Little heat generation at coil
Because only momentary current flows,
heat generation from coil is very low. This
makes low thermal electromotive force
possible.

3. Wider operating voltage range

C Unit relays are suitable for use in elec-
tronic circuitry incorporating multiple power
sources or use subject to wide fluctuation
of line voltage.

4. High speed operation
The operation time of C Unit relays is
shorter than single-side-stable relays.

Type (SmgBIZf'isci dree_':t‘;ble) C Unit Relay

NR 1 msec. 0.5 msec.

DS 3 msec. 2 msec.
8 msec. 4 msec.

5. No counter electromotive force from
the coil

Since C Unit relays utilize the charge
and discharge of capacitor, counter elec-
tromotive force is not generated at the
coil.

Therefore, a parallel connection of a
diode to the relay coil is not necessary.
6. Easy handling

C Unit relay can be handled same as
single-side-stable relays because of their
2-wire system.

Latching

/Q relay

X—E—“ / Capacitor T_l
7 H .

I

T—”—IL ﬂlJ

Coil 6 o

e Time chart

Supply voltage ONF
OFF|

Operating current

Approx.
(at nominal voltage) bp

1 50 pA
Approx. T
100 mA

When V and G terminals are connected to
a power source and to ground respective-
ly and voltage is applied at certain rate of
voltage rise, the C Unit relay is operated
by the charging current of an internal
capacity and the contact is switched.
When the capacitor is charged enough,
the current becomes very low, just
leakage current. But contacts remain un-
changed because of the magnetic force
of permanent magnet.

Therefore, only low operating current is
consumed. Then, when input voltage is
lower than drop-out voltage, the capacitor
starts discharging and the contacts re-
turn.
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¢ Block diagram of C Unit Relays

e Application

Voltage
level
detection
circuit

Set switch

Reset switch

1T

N.C.

N.O.

Relay
coil

! Capacitor

OCOM

1. Output relays of sensors

Sensor
output

C-Unit relays can be used as the output

G

2. Power failure detection circuit

Constant
voltage circuit

[l
output of
equipment

~——r—
Sending of
power failure
signal
C Unit
Relay

This is the circuit sending power failure

relays of sensors that are mounted far from

signal continuously for a certain period

control panels.

after power failure occurs. When power
failure occurs, the contact of C Unit relays
closes and latches until the voltage of
capacitor becomes the level of drop-out
voltage.

® Notes

1. Do not apply the opposite polarity to the
coil. The reverse polarity may damage the
built-in IC.

2. Operate 5 V and 9V types by the
rectangular pulse with more than 8000 V/S
in supply voltage rising or falling rate. If
supply voltage rising or falling rate is more
than 0.1 V/sec., any input wave such as
rectangular, trapezoid and triangle can
operate 12 V and 24 V types without any
problem.

3. When a sudden voltage drop

(more than 1V for 5V and 9 V types,
more than 2 V for 12 V and 24 V types) is
expected even if the input voltage is more
than drop-out voltage, misoperation may
take place. Check possibility of a sudden
input voltage drop in the actual circuit.

The following circuit is recommended for
the protection:

SW

C Unit
relay

several pF

R
R =
several 100Q

4. The surge riding on the input voltage

may cause misoperation or damage to the
relay.

(1) When a large inductive load circuit such as
a relay coil is in parallel with C Unit relays,
connect a diode for absorbing electromotive
voltage as follows:

(2) Connect a varistor in parallel with C Unit
relays when the wave is large with wide-
pulse surge as follows:

AN
I_C"Ji C Unit
]’ 47Var|stor relay

(3) Connect C-R circuit in parallel with C
Unit relays when the surge is steep with
small pulse-range as follows:

e

001 yFE== IC-R
i 4 1Surge
‘lr 100 Q f%j killer

5. Switching by a switch with large contact
bounce may cause misoperation. Use a
switch with less than 0.2 msec. contact
bounce or connect a chatter prevention
circuit.

6. Inrush current of C Unit relays ranges from
several 10 mA to 300 mA while steady-
state current is several 10 uA. Construct
the following circuits when a small-
capagcity power source is used or when the
operating power of a transistor is reduced.

C Unit
relay

220 Q SW
max. 25 mA 10 oF C Unit
relay

Small-capacity
power supply

C Unit
relay

R1, R2: The value of R1 and R2 is decided
so that collector current is about 100 pA
same as steady-state current of C Unit relay.
R1, C: The value of R1 and C is decided

so that collector allows rush current of C-
Unit relay to flow (about 300 mA).

In case of 12 V use:

Vs: 12V, R1: 47 kQ, C: 0.1 pyF, Vcc: 12V,
R2: 1IMQ

8. Contact protection circuit

When using C Unit relays in inductive load
circuits a contact protection circuit is
recommended.

Examples:
CR
C Unit relay
Lo T—0 O
1
2
l'\ €., I r C
Yo

1. r = more than several 10 Q.

2. In an AC circuit impedance of L is to be
somewhat smaller than impedance of r
and c.

CR
C Unit relay

o—--0

1 ‘

1 °T

O
Can be used for both AC and DC circuits.
Use 500 to 1000 Q for r and 0.1 pF for C.

Diode
C Unit relay
—0 O

diode

[
1

For DC circuits only.

9. When C Unit relays are operated by
minimum pick-up voltage, the voltage width
of coil energization should be more than
2.5 times of minimum operating time.
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DIMENSIQNS mm inch

e PC board

pattern (Copper-side view)

3. 2.54 10-1.0 DIA. HOLES
i 1.303 5 100 10-.039 DIA. HOLES
9.3 9.8 ?i%?) .
366 386 h )
i I o I
06 l' 35 ) Tolerance:
2 &4
02 | s £0.1+.004
TR0 s e 508 e e Schematic (Bottom view)
R ) (=)
e e R TR I X
s 6 4 ) 813 7585 380 Note: Diagram shows the condition
o @ = o pt RO | + m when vplatge is not applied to V and
mm inch —— G terminals.:
General tolerance: +0.3 +.012 8 6 4 1 Do not use 1 and 16 terminals.
TYPES AND COIL DATA at2s5c 77
Nominal ': :;:‘a‘;le’ ?/roollt)a-o:t g’:?;‘:v“;g:‘e‘ Maximum operating current, mA t;gw:rlmsvperatmg
Part No. voltage, vDC v Dg voltage Rush Sur'ge
vV DC (max.) (min.) at 40°C, VDC ((;JZ n'::sl‘elze)nt Steady current at steady-state resistance
DS2-C-9vV 9 *7 *0.5 20 Approx. 180 (20 V) 0.065 (12 V) 0.54 +100 Vp
DSs2-C-12v 12 9 7.5 20 Approx. 180 (20 V) 0.1(20V) 1.2 +100 Vp
DS2-C-24V 24 18.6 14.0 28 Approx. 85(28 V) 0.13 (28 V) 2.64 +100 Vp
*Operate by the rectangular pulse with more than 8,000 V/sec. supply voltage rising rate.
SPECIFICATIONS Characteristics (at 25°C 77°F, 50% Relative humidity)
Contacts Max. operating speed 30 cps.
Style Bifurcated Operate time Approx. 2 msec.
Arrangement 2 Form C Release time Approx. 2 msec.
Initial contact resistance, max. Initial breakdown voltage
(By voltage drop 6 V DC 1 A) 50 mQ Between open contacts 1,000 Vrms
Contact material Gold-clad silver ge:ween con:ac: Setj ' 1288 ://rms
- — etween contact and coi rms
Rating (resistive) ) ’
Max. switching power 60 W, 125 VA Bgtween contact and input 1,500 Vrms
Max. switching voltage 220 V DC, 250 V AC Initial insulation resistance- 1,000 MQ at 500 V DC
Max. switching current 2ADC, AC FCC surge voltage
Max. carrying current 3ADC,AC Between open contacts 1,500 V
Expected life (min. operations Ambient temperature —20°C to +75°C —4°F to +167°F
Miepocted lfe (min. op ) 10¢ (~20°C to +50°C for 12 V type
Electrical : —4F 1o 11227F)
2 A30V DC at 20 cpm 106 Storage temperature —55°C to+85°C —~67°F to+185°F
1 A 125V AC at 20 cpm 108 Shock resistance Functional: 30 G[Destructive: 100G
Vibration resistance Functional: 12 G, 10 to 55 Hz at
double amplitude of 2 mm
Destructive: 18 G, 10 to 55 Hz
at double amplitude of 3 mm
DATA Unit weight Approx. 59 .14 oz
® Temperature characteristics ® Input current characteristics
DS-C-9V o1 DS-C-9V
Py orIDSCay 8] -y v
> e — DS-C-24v i S-C-24V
g G 0 i}
g — e g
g‘ B Pick-up ZDr:a D-EV §
::]0 o Drop-out ~~Bick-up--- ;
i | = —— £
Drop-out
-20 0 25 65 75 “.20 30 40 (msec.)
Ambient temperature, °C
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3 Form A 1 Form B
4 Form A

N mm inch e PC board pattern e Schematic (Bottom view)
473+ 020 \ ¢ :
38,7405 38.7+0.5 (Copper side view)
1.524x 020 110405 1,524 .02
384+.020 10405 2-0.9 DIA. HOLES 254 .
‘3?4 £ 02 2-.035 DA HOLES . ;2 54 Ve ;_g g—gg
z 2.5
H OSHU U U U1y _34 ‘r 7100 2a2b 3630
020 03T 016 o P 121m098 7
A - ™ =)
055 -
X 5.08 . VG123456
mm inch 762 %;83%88%88%88%83 200 14 B2 P AR 4a .-?;f,{ 9{ 28°
300 b N il A2
Type Contact arrangement : (]‘:T - * o= 12405 121?1069—%3
S2 2 Form A 2 Form B 209 8 7 ‘.4?3 £ 020 Note: Dia iti
@ @ = @ em e . : gram show the condition when voltage
S3 3 Form A 1 Form B 562 General t°|erance‘ is not applied to V and G terminals.
S4 4 Form A 300 +0.3 =012 Do not use 1 and 12 terminals.
TYPE AND COIL DATA at 25°C 77°¢
ick- - i Nominal operatin
Nominal Pick-up Drop-out | Maximum Maximum operating current, mA P 9
Part No. voltage voltage voltage allowable power, mW Surge
) vV DC v DC voltage Rush current resistance
vbe (max.) (min.)  |at40°C,VDC (0.5 msec.) Steady current | at steady-state
S2-C-9V
3228235 9 *7 *0.5 20 Approx. 160 (20 V) 0.065 (12 V) 0.54 +100 Vp
S2-C-12V
S3-c12v 12 9 7.5 20 Approx. 160 (20 V) 0.1 (20V) 1.2 +100 Vp
S2-C-24V
s3-c20y 24 18.6 14.0 28 Approx. 85 (28 V) 0.13 (28 V) 2.64 +100 Vp
S PE ClFl CATION S *Operate by the rectangular pulse with more than 8000 V/sec. supply voltage rising rate.
Contacts Characteristics (at 25°C 77°F, 50% Relative humidity)
Arrangement 2 Form A 2 Form B Max. operating speed 30 cps.

Operate time

Approx. 4 msec.

Initial contact resistance, max.

Release time

Approx. 4 msec.

Initial breakdown voltage

Between open contacts

Between contact sets

Between contact and coil
Between contact and input

750 Vrms
1,000 Vrms
1,500 Vrms
1,500 Vrms

Initial insulation resistance

10,000 MQ at 500 V DC

(By voltage drop 6 V DC 1 A) 50 mQ2
Initial contact pressure 12g .42 oz
Contact material Gold clad silver alloy
Electrostatic capacitance Approx. 3 pF
Thermal electromotive force
(at nominal coil voltage) Approx. 3 pv
Rating (resistive)

Max. switching power 1,000 VA, 90 W

Max. switching voltage

250 V AC, 30V DC

Max. switching currenit

4 A (AC), 3A (DC)

Nominal switching capacity

4A250VAC,3A30VDC

Min. switching capacity

100 pA 100 mV DC

Expected life (min. operations)

Ambient temperature

—20°C to +65°C

(—20°C to +45°C for 12 V type)
~4°F to 4+ 1489°F
(—4°F to +113°F for 12 V lype)

Storage temperature

_5500 to +85°C 6;‘7“%‘? 10 -+ »5853;:

Shock resistance

Functional: 50 G| Destructive: 100G

Vibration resistance

Functional: 18 G, 10to 55 Hz

Mechanical 108 at double amplitude of 3 mm
Electrical (at 20 cpm) Destructive: 24 G, 10 to 55 Hz
4 A250V AC 10° at double amplitude of 4 mm
3A30VDC 2x10° Unit weight Approx. 9 g .31 0z.
DATA ® Temperature characteristics ooy ® Input current characteristics
of TR
T TheEs o

0 """ Drop-out -

—~.
C—
. Z Drop-out

“Pick-up -~ - .

Pick-up, drop-out voltage, V

Input current, mA

Drop-out

-20 0

Ambient temperature, C

65 75

w & o
S =)

n
S

=)

40 (msec.)
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IC BUILT-IN POWER SAVING

NAIS RELAY FOR BATTERY

DEVICES

e Ultra low operating power, only 1/500 current of ordinary R relay, permits
Extended battery life
Miniaturizing the capacity of DC power source
Compensation at power failure by small-capacity capacitors

e Little heat generation at the coil permits
Low thermal electromotive force—the same as R latching types
Usage at high ambient temperature up to 75°C

e Wider operating voltage range:
suitable for use in electronic circuitry incorporating muitiple power
sources or use subject to wide fluctuations of the line voltage

® Low bounce coupled with high speed operation— RH-C relay

Ooperates approximately twice as fast as R relay: 0.5 msec
® No occurrence of counter electromotive force at the coil

mm inch protects the circuitry from its influence:
The same size as R relay. eliminating the parallel connection of the diode to the »relay coil.
SPECIFICATIONS |
Contacts Characteristics (at 25°C, 50% relative humidity)
Style Bifurcated Max. operating speed RH-C-5V: 400 cps.
Arrangement 1 Form C RH-C-12V: 460 cps.
Contact material Gold cobalt Operate time Approx. 0.5 msec.
Initial contact resistance, max. Release time Approx. 0.5 msec.
(By voltage drop 6 V DC 1 A) 60 mQ Initial breakdown voltage
Contact pressure More than 5g .18 oz Between open contacts 300 Vrms (500 V DC)
Contact bounce Approx. 0.3 msec. Between live parts and 1,000 Vrms
Electrostatic capacitance ground '
(mean value) Between coil and contacts 1,000 Vrms
Contact/Contact 3 pF Initial insulation resistance 1,000 MQ at 500 V DC
N.O. contact/Coil 4 pF Ambient temperature —20°C to +75°C  —4°F o +167°F
N.C. contact/Coil 5 pF Storage temperature —55°C to +85°C ~67°F to +185°F
Rating (resistive) Shock resistance ‘ 100 G
Max. switching power 20 W (DC),33 VA (AC) (both functional and
Max. switching voltage 30V (DC),110 V (AC) destructive)
Max. switching current 1A (DC),0.3 A (AC) Vibration resistance Functional: 10 G, 10 to 55 Hz
Min. switching power 100 mV 10 pA at double amplitude of 1.6 mm
Expected life (min. operations) Destructive: 12 G, 10 to 55 Hz
Mechanical (at 400 cps) 10° at double amplitude of 2 mm
Unit weight 459 .16 oz
Electrical life The following is life data under our HP2 relay load.
Contact load, resistive Operating *Expected Contact [Contact Contac.t pr9tection Operating Expe'cted life,
DC load AC load life, voltage | current circuit speed min, op.
T | Current | Voltage | Current | Voltage cycles/sec. operations E 6 VDC|232 mA 0.2 uF+1 kQ or diode |2 op./sec. 3x107
% 1A 20V | 03A | 110V 1 106 f 12 V DC| 106 mA [0.2 uF+1 kQ or diode |2 op./sec. 3x107
Z| 05 30 0.1 110 2 3x10° 2|24 VDC| 54 mA |0.1 uF+1 kQ or diode |2 op./sec. 3x107
§ 0.25 30 0.25 30 5 5x10° § 100 V DC| 15 mA |0.1 uF+1 kQ or diode | 2 op./sec. 2x107
x| 02 24 0.2 24 25 107 £| 24 v Ac| 80mA 0.2 uF+1 kQ 2 op./sec. 3x107
0.1 12 0.1 12 50 5x107 100 V AC| 20 mA |0.1 uF+1 kQ or varistor | 2 op./sec. 2x107
0.1 9 0.1 9 100 108 200 VAC| 10 mA | 0.1 uF+1kQ 2 op./sec. 2x107
*The expected life indicates 95% reliability in the weibul chart. *Above protection circuits are in parallel with HP relay loads.
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RH-C

Coil (polarized) at 25°C 77°F

Nominal Pick-up Drop-out | Maximum Maximum operating current, mA Nom'i)l:)av:’:rp?‘::wng
allowable ’ Surge

Part No. voltage, voltage, voltage, voltage | at instantaneous .

v DC vD vDC at 40°C, operation at steady-state at steady-state resistance

(max.) (min.) vDC (0.5 msec.)
RH-C-5V 5 *4.5 *0.5 12 300 (12 V) 0.065 (12 V) 0.33100.78 +100 Vp
RH-C-12V 12 9 75 28 280 (28 V) 0.13 (28 V) 1.56 to 3.12 (1 psec.)
*Operate by the rectangular pulse with more than 8000 V/sec. supply voltage rising rate.
TYPICAL APPLICATIONS ORDERING INFORMATION

Battery-operated devices, measuring
instruments, power-source monitoring
devices.

Ex. RH-C 5V
Type of relay Coil voltage
RH-C unit relay 5,12V DC

(Standard packing) Carton : 50 pcs. Case: 500 pcs.

OPERATING PRINCIPLE

R relay

SCHEMATIC (Bottom view)

Inner circuit
e e - — — - — = — —
: i
. . . + O- N.C.
Flexible print film i :
Capacitor | I« '
P : ] Set switch | N.O.
| Voltage level |
: detection |
\ circuit < :
| — Reset switch \> :
|
| |
| /l\ |
- 00— COM
! Capacitor i
. L o e e 1
Bipolar IC
Time chart

Supply voltage (RH-C-5V)
(RH-C-12V)
Output —O—
O___._._

T
Approx. 3 |
100mA Y \

Operating current
(at nominal voltage)

I Approx. 50 A

Approx. 1 msec.

Same operations as the conventional magnetic relays.

(a) During deenergization, terminals
No. 4 (COM) and No. 1 (N.C.) are on
“make”

(b) During energization with the indicated
polarity, terminals No. 4 and No. 7
(N.O.) are on “make” I

I:I deenergized coil

l energized coil

1

(terminal view)

Note:

Energization with an opposite polarity does not
switch the contact.

The reverse polarity may damage the built-in IC.
Apply proper polarity to switch the contact.
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RH-C

DIMENSIONS

PC board pattern (Bottom view)

20

S —
TE7 1

Terminals (Except soldering)

35 .
138 | Terminal | 1ickness|  Width
5.1 No.
2.54 15.26 ;
160 601 S 1,7 0.5 02C | 0.6 024
4 0.3 .012 | 0.7 028
3,5 0.5 02CDIA.

Soldering: 0.3 1% max.
General tolerance: £0.5 -+ 020

2O

mm inch
5 7
254t 4 4
00 Pany
Y%
any N
\v> v

Notes Tolerance: +£0.2 + .008
A standard pattern: PC board with a pitch of

100 inch is suitable for mounting RH-C relays.

DATA

Temperature characteristics Supply current characteristics Maximum operating frequency
250 RH-C-5V RH-C-5V
2004
(Hz)
RH-C-5V E 400
= Ei=12V 5V
> 5 150~ application
&5 3 300
= — 2>
2 I g 1004 v
3 Pick-up voltage @ 5 200
a
Q
©
‘3: Drop-out voltage 504 100
x
S
a
0 T T T — o S S y
-20 0 25 75 02 04 06 08 1 —-20 -10 O 10 20 30 40 50 60 70 80
Ambient temperature, C (ms) Ambient temperature, °C
250 RH-C-12Vv
RH-C-12V
Ei =28V (Hz)
RH-C-12V 200 460 12V
10 ?E: 24V 400 24V application
> T Pick-up voltage = application
j T |
2 5 300
S '\ - ‘; 122V 28V
g —8 100 application
8 Drop-out voltage T 1] 200
S
a
3 5 50
é 100
a
0 T T 7 y ——r———————
-20 o 3 . 7 02 04 06 08 1 (ms) 0 _20-10 0 10 20 30 40 50 60 70 80
Ambient temperature, °C Ambient temperature, C

PRACTICAL CIRCUIT APPLICATIONS

Reduction of inrush current
R

I | If inrush current at the instantaneous operation is provided
e c RH-C by capacitor C, inrush current of the power source E can
'l' T be reduced as well as the power source capacity.
Interface for drive by C-MOS vee
RH-C When driving a RH-C relay by transistor, instanteneous
R. flowing of the base current is sufficient for its operation.
input R, )N This enables RH-C relays to be driven by C-MOS.
C \ - I\Transmtor

Drive by V-MOS

Input

RH-C relays can be driven also by V-MOS.
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C3 Relays have a built-in input signal processing
IC especially for intelligent control interface.

C3 relays which are made with a com- 3. A noise cancelling circuit and a
bounce cancelling circuit are built-in to
filter out noise and switch bounces on
the input terminals.

Power failure protection.

. Extremely lower consumption.

tion These relays heip reduce costs by
making it possible to simplify design,
reduce the number of components,

and save wiring and assembly time.

bination of a highly efficient polarized

relay and exclusive IC, are compatible

with LSI. They have the following

features: 4.
1. Input signal processing and amplifica- 5

2. Negative logic operation—only
100 usec. input width is required to
activate the armature.

e Explanation of operation (S2-C3 Relay)

+ Vi Latchin,
? IC relay <
- - F —
TO_E—
MOS IC \ S O—
ROM
PLA RO~
" —
Aro—— iG Coil 6 L

1

e Explanation of Technical Terms

is above threshold voltage.
is below threshold voltage.

L level and turns off at H level.
Maximum power source voltage (Vcc):

Threshold voltage: To assure proper opera-
tion of the C3 relay, always make the H level
more than 2 V and the L level less than 0.8 V
when changing the state of any input terminal.
H level: Voltage level such that input voltage

L level: Voltage level such that input voltage

Negative logic: Logic system that turns on at

Maximum voltage that can be applied between

V terminal and G terminal. This power source

voltage is directly related to the breakdown
voltage of the element used in the internal
circuit, and when this voltage is exceeded,

breakdown of IC may occur.

bly occur.
Maximum power source current:

into V terminal.

which the relay is stored without letting it
operate.

Maximum current that can be made to flow

Maximum input voltage: Maximum voltage
that can be applied to the input terminals. If
this value is exceeded, breakdown may possi-

Storage temperature: Temperature range at

4

S (Set)

R (Reset)

Input . H
signal (Mono-
stable)

Contact (1~ 7))

Output Contact
contact

V: Power source input terminal
It can be in the range of Vcc = 5to 15 V.
G: Ground terminal
Grounding
S: Set operation terminal
Input signal terminal for setting operation of the relay. When it changes from H
level to L level, the relay will go to the set condition. When the input returns to H
level, the contacts remain in the set position.
R: Reset operation terminal
Input signal for resetting the relay. When it changes from H level to L level, the
relay will go to the reset condition. When the input changes back to H level, it
remains in the reset position.
M: Mono-stable operation terminal
Input. signal terminal for non-latching operation (single side stable operation) of the
relay. When it changes from H level to L level and from L level to H level, the
relay operates to alternate positions.
T: Toggle operation terminal
Input signal terminal for making the relay perform toggle operation (binary stepping
operation). When it changes from L level to H level, the relay operates, but when
it changes from H level to L level, it does not operate.
A: Auto set and reset terminal
Terminal for setting or resetting the relay for memory function automatically, when
power source Vcc returns to normal after a power failure.
e Selection of Operating Condition when power source is restored.

Connections of terminal A

Terminal A is open

Terminal A is connected to ground

Position of relay contacts when power source is restored
Relay is in reset condition
Relay is in set condition

its own N.O. contact is connected between | Relay remains in the same position as it was
terminal A and ground before power source was interruped

Its own N.C. contact is connected between | Relay is in reverse position to that before the power
terminal A and ground source interruption
1-12: Terminals for return signal
Terminals for confirming that the relay has received a signal surely. (Max. current
1 mA)
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IC

® Block-diagram (S2-C3 Relay)

Py

Voc‘O—r—

-

GndO——;]f

1
Constant

voltage
circuit

Logic circuit (12L)

1

Mono-

stable

multi-
vibrator

stable

Interface

Interface

Interface

Interface

circuit

1 L

Reset priority

<} |
s & !
T

Positive ]
noise removing

circuits

Positive )
noise removing

]

Negative noise removing circuit

circuits

i

Relay driving circuit

L

1}

Relay coil

¢ C3 relay’s functions composed of discreet components

. Memo
Operate time function Toggle Set and Reset Mono-stable Others
2-coil latching relay _
Bounce cancel function
Yes
100 psec. Monostable
Monostable multivibrator
multivibrator
Noise protection is needed. Noise protection is needed. Input protection function
With power No Same as above Same as above vee
saving function
Ve Vce Vce
i Yes i i
Operate time TN oo vee! vt Noise cancel function
ofrelay | | o M J i
g—a I E. 4
No Same as above Same as above Same as above
Yes
100 psec. Noise protection is needed. Noise protection is needed.
P
[P Qvec [ lvee
No = T
Without power Noise protection is needed. Noise protection is needed.
saving function
Vee Vce 5 Vce
Yes
vce
, & &
Operate time
of relays
Vcc
No = = Same as above

Noise protection is needed.

Noise protection is needed.
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e C3 relays’ common characteristics and
How to use them

1. Input pulse:

Pulse width must be 100 psec or longer. If voltage rise
and voltage fall rate are 100 V/sec. or over, operation

is possible by rectangular wave, trapezoidal wave or tri-
angular wave without any problem.

2. Timing chart of input signal:

e When 2 or more input signals become L level
simultaneously, their priority order is: R>S>T>M.

e When the input signal to terminal R changes from H to
L, the contacts go to reset. When it changes back to H
from L, the contacts remain in reset positions. When R is
at L level, the condition of the contact, remains un-
changed even if S, T, M change from H to L and from
L to H.

Set

Contact Reset

e When the input signal to terminal S changes from H to

L, the contacts go to the set position, and stay there even
when it changes back to H from L. When S is at the

level of L, condition of the contact remains unchanged

even if T, M change from H to L and from L to H, but

when R changes from H to L, the armature will return to rest.

Set
Contact Reset

e |f signal to terminal T changes from H to L, the contact
remains unchanged, but when it changes from L to H, the
contacts change their position reverse to previous position.
When T is at L level, condition of the contacts do not change
even if M changes from H to L, and from L to H, but if R
changes from H to L with the contact set or if S changes from
H to L with the contact reset, condition of the contact
changes. Therefore, in these cases, condition of binary step-
ping by T changes.

Set
Contact Reset

e When the input signal to terminal M changes from H to
L or from L to H, condition of the contact becomes reverse
to its previous position. If signal level of R.S.T. changes
(even if M is at L level), the relay has the same operation as
in a normal case.

Therefore, depending upon the previous condition of the
contact, there are cases where the contact sets when M
changes from H to L, and where the contact resets when
M changes from H to L and vice versa. Thus, operation is
performed differently from conventional single-side stable
relays.

Set
Contact Reset

3. Auto set and reset terminals
There are 3 functions available on the C3 relays to protect
contact integrity, according to the application in case Vcc
fails.

e Auto set:

If terminal A is connected to ground, the contact goes to
the set position when Vcc is restored to normal as shown
in the Figure below. However, if Ror T is at L level

the contact resets. Therefore, condition of the binary step
by T before Vcc fails is different from that after it fails.

Set
Contact Reset

e Auto reset:

If terminal A is kept unconnected, the contact resets when
Vcc returns to normal, as shown in the figure below. How-
ever, if Sor T is at L level, the contact sets. Therefore,
the condition of binary step by T before Vcc fails is
different from that after it fails.

Contact Set —
Reset| |
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° Memory:

If the set contact is connected between A and ground, the
contact remains in the same condition before Vcc fails, when
it is restored to normal. However, if T is at L level, condition
becomes reverse to that of before Vcc fails.

6. Bounce cancelling time

If one pulse signal enters the input, C3 relay does not
operate when the next signal enters the same terminal

during the following time:

Set

Contact Reset

C3 Relay Bounce cancelling time
DS-C3 relay Approx. 8 msec.
S-C3 relay Approx. 10 msec.

Further if own reset contact is kept connected between A
and ground, the condition is entirely reverse to that shown

in the above Figure.

4. Temperature characteristics of Threshold value

of input voltage

The relationship be-
tween the threshold
value of relay input
voltage and tempera-
ture is as shown in
the right.

Threshold voltage, V

2.4F
H level

20 ALLIR

\\

0.4r

S L,
L level
/

—35-25 %
Ambient temperature, °C

85 75

noise cancellation.

5. Temperature characteristics of pulse width for

The positive and
negative noise
multiplexed on input
signal is cancelled.
The width of noise
cancellation depends
on Vcc and tempera-
ture.

us

Pulse width of Noise cancel,

o]
o

D
o

N
o

n
o

0
~35 -25 0 25 65
Temperature, °C

80

7. Instantaneous failure of input voltage (Vcc)

This figure shows the
relationship between
capacitor C and
power failure time.
C3 relay can dis-
regard the power
failure, if Vcc fails

Vece
O—t
Sw
\Y
20——-0

instantaneously when .
the capacitor C is
connected between

V and G as shown
here.

If power failure time is 10
longer than that shown
in this figure, Auto-set,
reset and memory
function work.

In this example, since
A terminal is open,
Auto-reset function
works. If capacitor is
not connected, auto-
set, reset and memory
start working after 10°2
0.5 psec power failure.

-

Power failure time, msec.

T | " 1T

Vec =15V
Vce = 10V

20 40 60 80 100
C (HF)

8. If the voltage of the power source of TTL/C-MOS is
higher than the supply voltage of the C3 relay (Vcc), insert
the level converter as shown below.

10V i
h
\Y
qrT
o M
9 r
S G
=
C-N;OS cMOs IC r_elay

4050

diode should be connected.

9. When power source voltage is 15 V or higher, a zener

>

3

V = Min. 15V

»w D T 4
[0}

|

Zener voltage of Zener diode Vz = V—(5 to 15)
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¢ Notes

1. Do not let current flow through the coil
terminal. If such a current flows through

it, misoperation or.breakdown may possibly
occur.

No. of terminal
Relay (Do not connect)
DS-C3 1,16
s-C3 1,12

2. Do not short-circuit terminals V to A.-
3. The mono-stable of C3 relays is dif-
ferent from the single-side stable relays.
(Refer to the Timing chart in page 77.)

4. When using the binary step by T termi-
nal, set or reset position of contacts may
reverse before or after the change, if con-
dition of R, S or Vcc changes when T is at
L level. (Refer details to the timing chart in
page 77.)

5. When driving the C3 relay with contacts
which have bounce, bounce of less than
the operation frequency for set and reset
operation is allowable, but in the cases of
mono-stable and toggle operation, bounce
should be less than bounce cancelling time
of C3 relay.

6. Allowable electrostatic capacitance be-
tween input terminals:

(2) Fit the relay contact with an arc
suppressing circuit and provide a resistance
and capacitor between V and G.

@ VeeTson I '
1uF v

500

-———

C3 relay

100xF

T T

C. If R, S terminals are at L level and other
terminals are at H level, misoperation

does not occur easily. When M or T terminal
is used, check it for misoperation at the
time of system formation.

8. There are some cases where impulse
noise enters the power source line and
causes misoperation. The figure belows
shows reiationship between voltage value
and width of noise which starts misoperation
when M or T terminal are at L level and
other terminals are open.

Noise
simulator

1200
90° phase

1000

angle

. - 1
Phase [ vee
A :l__l
Line V F== —alC3 relay i
M|

F=-LFG

Phase |__| G

[ —
DC linear Chassis
regulator (350 430X 20)

Unit: PF

A S R M T
V| 47000 | 47000 | 47000 | 47000 | 47000
G | 11800 | 14700 | 14700 | 14700 | 14700
A 47000 | 14700 | 47000 | 14700
S 4300 | 4300 4300
R 4300 | 4300
M 4300
T

7. Misoperation due to surge:

When voltage surge from other relays is
super imposed on Vcc, there is possibility
of C3 relay misoperating if M or T terminal
is at L level and other terminals are in open
condition. The corrective actions are shown
below:

A. Connect R, S, M, T terminals not being
used, to V terminal.

B. When using C3 relays together with a
relay, etc.

(1) Fit the relay with a surge absorbing
circuit

O

Vee

———

) l [
_[0.801 C3 relay

IG

@
1=
3

=3
=}
3

Negative noise
VA\VAN
\e/

Positive noise
N\ \

N

Noise voltage, V

I
S
3

200

=3

200 400 600 800 1000
Noise pulse width, (nsec.)

The its corrective actions are as follows:
A. For C3 relay power source, switching
power source is used.

B. A capacitor is inserted between V and
G.

C3 relay

[° .

A
%o
+—

Use a ceramic capacitor.

C. A diode is inserted between V and G.

-« ? TV

C3 relay

- L e

D. When R, S terminals are at L level and
other terminals are at H level, misopera-
tion due to above-mentioned noise does
not occur easily. When using Mor T
terminal, check it for misoperation at the
time of system formation.

9. C3 relay sometimes causes misopera-
tion due to noise made by the relay, motor,
solenoid, etc. Misoperation is apt to occur
when M, T terminals are at L level.

To avoid misoperation, the following
should be considered.

A. Connect unused terminals to V terminal
B. Place M, T terminals input away from
the surge generating source as far as
possible.

C. For M, T terminal input line, use a
shielded wire. )

D. When using it on a PC board:

(1) Make the ground line wide.

(2) Make the M, T terminals input line
parallel with the ground line.

E. Insert a capacitor (0.01 uF) into the
ground and the M, T input terminal portion.

1t

-¢

o.ow—’[

F. Make the input signal line as short as
possible.

G. Don't make the load line parallel with M,
T terminal input line.

Incorrect Correct

%ﬂ 960660 0

gooooo0o

[fo @@ooo} oo @@ooo
U
[e—

10. There are cases where misoperation
is caused due to surge circulating along
AC load line—~DC power source line—>C3
relay—V terminal. In such cases, add a
surge absorber.

11. If the power source for DC load and for
C3 relays are the same, do not make
electric potential between DC load and
grounding line of IC relay and between IC
relays.

12. There is a possibility of misoperation
due to static electricity. Careful handling is
required.
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mm inch

DIMENSIONS  mm icn

e PC board pattern (Copper-side view)

2.54

N 4 8-1.0 DIA. HOLES 7-0.9 DIA. HOLES
3%,1% . S0 5-038 DA, }us: 7-035 DIA. HOLES
* %o J 5
9,\8 100
15 1
7Tl %
i 0 138 N [ ]
. 020 ° i ; Tolerance:
08 5,08 7.62 508 762 Schematic (Bottom view) 101 & 004
2 00 300 200 300 0.3 9 11 13 16 V AG
9 11 13 16V AG o
@w @ @ o oo :{C_‘ ¥ l 4
762 9.9
300 590 3/&
‘EED an oz om|o b o o l 8 6 4 1 R S M T
8 6 4 TRSMT

General tolerance: +£0.3 + 012

Diagram shows the condition when 5 V is applied to V and G
terminals and signal of L level is applied to R terminal.

SPECIFICATIONS

Characteristics (at 25°C 77°F, 50% Relative humidity)

Contacts Max. operating speed 55 cps.
Style Bifurcated Operate time Approx. 5 msec.
Arrangement 2 Form C Release time Approx. 5 msec.

Contact material

Gold-clad silver

Initial breakdown voltage

Initial contact resistance, max.

Between open contacts
Between contact sets

(By voltage drop 6 V DC 1 A) 50 mQ
Rating (resistive)
Max. switching power 60 W, 125 VA

Max. switching voltage

220 V DC, 250 V AC

Between contact and coil

Between contact and input

Between contact and
power source

1,000 Vrms
1,000 Vrms
1,500 Vrms
1,500 Vrms

1,500 Vrms

Max. switching current 2ADC, AC
Max. carrying current 3ADC,AC
Expected life (min. operations)
Mechanical 108
Electrical 2 A30 V DC 10°
1A 125 VAC 10°

Initial insulation resistance

1,000 MQ at 500 V DC

FCC surge voltage
between open contacts

1,500 V

Ambient temperature

—25°Cto +75°C —13°F o +167°F

Storage temperature

—55°C to +85°C —87°F to +185°F

Shock resistance

Functional:30G | Destructive: 100G

Vibration resistance

TYPE AND INPUT DATA at2sc 77+

s

Functional: 12 G, 10 to 55 Hz at
double amplitude of 2 mm
Destructive: 18 G, 10 to 55 Hz
at double amplitude of 3 mm

Type: DS2-C3-5V Unit weight 2C: Approx.5g .14 oz
DATA INPUT DATA A. Absolute maximum rating
Temperature characteristics Symbol Item Symbol Value Unit
Max. power source voltage Vce 14 \
Max. Input Voltage VHS, VHR, VHM, VHT vce \
Operation at ‘58 Max. power source current ly 100 mA
6] ops. without load V91, 1 | B.Operation conditions
- £ Allowable value
141 ] Item Symbol Conditi Unit
IR ymbo ondition - ni
124 4 Faed Min. |Center| Max.
i M M ated power
vee O %&ra;'in33t8'g%Cps' ‘—TT voe source voltage vee 475 5 14V
V) 8 s =
N Power . _ (when relay
6l " F source Operating I Vee =5V g operating) 45 'mA
4 v G current | Steady vee=5VvV 2 |mA
) Vs, VR, _ _
. R L level voltage VT, VM Vcc =5V 0.5 08 |V
-30-20-10 0 10 20 30 40 50 60 70 80 Vs VR
Ambinet temperature, °C H level voltage VM, VT' Vce =5V 2.0 vce | V
IR, Is, | VCC = 5V, Inputis 5V 50 |pA
Input current IT,IM | Voe = 5V, Inputis 0 V —200] yA
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S-C3

D|MENS|ONS mm inch e PC board pattern e Schematic (Bottom view)

(Copper-side view)

38.7+0.5
1524 020 ——+
10;:0.5
3945020 7~9195 lfD“l/‘\{ zgligs 254
7035 Dia HOLES hi% vV AG 12 3 4 5 6
LI A iy S S TP A LSS b
¢ 018 100 834830
05 !\}\} 14 TMRS 12 1110 9 8 7
020 055
5.085 0g5.08 XX
7.62 %% 508 200 308 £0 05785 14 2-1.3 DIA. HOLES\ 4a ?
00— A=y S ? 051 DIA HOLES  \ e N 9659
th:§51]2 ]21 1?) ; g sl 3?305@ Note: Diagram show the condition when voltage
sconm @ @m m @ o i is not applied to V and G terminals.
762
mm inch General tolerance: +0.3 +.012
SPECIFICATIONS N -
Contacts Characteristics (at 25°C 77°F, 50% Relative humidity)
2 Form A 2 Form B Max. operating speed 30 cps.
Arrangement 3 Form A 1 Form B -
4 From A Operate time Approx. 8 msec.
Initial contact resistance, max. Release time Approx. 8 msec.
(By voltage drop 6 V DC 1 A) 50 mQ Initial breakdown voltage
Contact material Gold clad silver alloy Between open contacts 750 Vrms
Electrostatic capacitance Approx. 3 pF Between contact sets 1,000 Vrms
Rating (resistive) Between contact and coil 1,500 Vrms
Max. switching power 1,000 VA, 90 W Between contact and input 1,500 Vrms
Max. switching voltage 250 V AC, 30V DC Between contact and
Max. switching current 4 A (AC), 3 A (DC) power source 1,500 Vrms
Expected life (min. operations) Initial insulation resistance 10,000 MQ at 500 V DC
Mechanical 108 Ambient temperature —25°C to+65°C —13°F to -+ 149°F
Electrical (at 20 cpm) Storage temperature 585°C to +85°C - 67°F to + 185°F
4 A250V AC 10° Shock resistance Functional: 50 G | Destructive:100G
3A30VDC 2x10° Vibration resistance Functional: 18 G, 10 to 55 Hz at
TYPE AND INPUT DATA at2sc 77°¢ 5 dtO“btfe ?';‘Z"(;“d1eo°tf 3521:‘2 t
Type: Part No. |Contact arrangement estructive- - ?4 a
S2-C3.5V 2a2b S double amplitude (1 mm
53035V T nit weig Approx. 10 g .35 oz
84-C3-6V 4a INPUT DATA A. Absolute maximum rating
Symbol Item Symbol Value Unit
DATA Max. power source voltage Vce 15 \
e Temperature characteristics Max. Input Voltage VHS, VHR, VHM, VHT vce \%
Max. power source current lo 100 mA
Veet¥) 8:3:;3??;21 30 cps. e VWgﬁ" B. Operation conditions
It Symbol Condit Allowable value Unit
18 // T—l% em ymbo ondition Min. |Center] Max. |~
14 : Y Rated power
12 Operation at 0.33 cps. e vee sourcepvoltage Vce 475/ 5 15 | V
10 wnalEav ) ‘ Ex P (when relay
vee VR ower i — \ '
(v) 8 Vu r source Operating lo Vee = 5V is operating) 45 |mA
6 L gl current [ Steady Vec =5V 2 |mA
Vs, VR,
: l K l S L level voltage VT, VM Vee =5V -0.5 08 | V
Vs, VR,
O %000 0 70 % 40 50 60 70 H level voltage VM, VT Vec =5V 20 Vee | V
Ambinet temperature, °C o cument |R, ls, Voo = 5 V, Input iS5V 50 UA
putc IT, IM [Vce = 5V, Inputis 0 V —200| pA
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DSH

386

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
98 e High switching capacity: 60 W, 125 VA

e High breakdown voltage 1,500 V FCC surge between open contacts

1,000 V AC between open contacts

e 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
e Amber sealed types and MBB contact types available
¢ Gold-cap silver palladium types available for 2 Form C type

U mm inch e Bifurcated contacts are standard.
SPECIFICATIONS
Contact Characteristics (at 25°C 77°F, 50% Relative humidity)
Arrangement 1 Form C, 2 Form C, 4 Form C Max. operating speed 20 cpm at rated load

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

50 mQ

50 cps at low level load

Operate time (at nominal voltage)

Approx. 3 msec.

Contact material

Gold-clad silver

Release time (at nominal voltage)

Approx. 2 msec.

Rating (resistive)

Set time (latching)

Max. switching power 60 W, 125 VA (at nominal voltage) Approx. 3 msec.
Max. switching voltage 220 V DC, 250 V AC Reset time (latching)
Max. switching current 2 ADC, AC (at nominal voltage) Approx. 3 msec.
Max. carrying current 3 ADC, AC Initial breakdown voltage (DS1-S type) (Other types)
UL/CSA rating 0.6 A 125 V AC Between open contacts 500 Vrms 1,000 Vrms
0.6 A 110 VDC Between contact sets — 1,000 Vrms
2A 30V DC Between contact and coil 1,000 Vrms 1,500 Vrms

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

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

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

5x10°
2x10°

*Gold capped silver-palladium contact also available for 2 Form C

Initial insulation resistance

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

FCC* surge voltage
between open contacts

1,500 V (Except DS1-S type)

Temperature rise

Max. 65 deg.

Ambient temperature

—40°C to +70°C —40°F o -+ 158°F

107 operations at 0.1 A 50 V DC resistive Shock resistance Functional 1C, 2C; 50 G 4C; 30 G
Coil (polarized) (at 25°C 77°F) Destructive 100 G
Single |Minimum operating power Approx. 200 mW . 20 G, 10 to 55 Hz
A : Functional f
side - - .
stable |Nominal operating power Approx. 400 mW Vibration resistance g;dgualg ?;n:;'t:ge of 3.5 mm
M”11 coil [Minimum set and reset power Approx. 90 mW Destructive at double amplitude of 5 mm

type| latching|Nominal set and reset power

Approx. 180 mW

2 coil

Minimum set and reset power

Approx. 180 mW

latching|Nominal set and reset power

Approx. 360 mW

Sﬁ(‘;QIG Minimum operating power  |Approx. 100 mW (128 mW)*
side

stable |Nominal operating power Approx. 200 mW

“8” 11 coil |Minimum set and reset power| Approx. 45 mW (58mW)*

type latching|Nominal set and reset power

Approx. 90 mW

Unit weight

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

*FCC (Federal Communication Commission) requests following

standard as Breakdown
Voltage specification.

1500V

2 coil [Minimum set and reset power| Approx. 90 mW (115 mWw)* 750V
latching|Nominal set and reset power Approx. 180 mW S Ty
*For 1 Form C high sensitive types. 160usec.
ORDERING INFORMATION Ex. DS \_I’E__[ —L""ﬂ 2 |—[pcasv]—[R |
i |
l [ [ 1 ]
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,
2:2 Form C E: Amber sealed type | S: 200 mW nominal operating power | L: 1 coil latching 9,12,24,48 V
4:4 Form 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

e Telecommunication equipment
e Office equipment

e Computer peripherals

® Security equipment

e Measuring instrumentation

TYPES AND COIL DATA at 20°C 68°F

Single side stable

1 coil latching

2 coil latching

ke e W R e v S el o B Vi
voe (‘rln:f) (Yng:c.:) (11%%) voe (Yn:f) 5v°Dc (2 (:H%%) v be (\rlnaD)S) 53*’2(:;2(;;:) Coil | Coit Il
15| 1.05 15| 1.05— 18 1255 15 | 6.25
3 | 21 | 03 3 | 21 50 3
5 | 35| 05 5 | 35 139 5
| 6 | 42| 06 el 8| 42 200 !l 8
ype, 9 | 63 450 type, g
12 | 84 800 12
24 |16.8 3200 24
48 |33.6 - 12800 48
15 15
3 3
5 5
g | 8 g | 6
type| o type| o
12 12
24 24
48 48
DIMENSIONS mm inch

1 Form C General tolerance: +0.3 +.012 PC board pattern (Copper-side view) Schematic (Bottom view)
Single side stable & 1 coil latching Tolerance: +0.1 -+.004 : :nprggrangebtﬁfe ssh&v;g% ttige relay direction
15 Single side stable & 1 coil latching Single \ 1 8
5-0.9 dia. side stable rjo—w—o
5-.035 dia .
t 1 = Deenergized | |
9.8 93 2.54 o o
386 366 254 oo condition "Ro. NC. cOM
00 .O. N.C.
I W o4 ig Yo 7
35 A ;
438 10 ' 7.62 1 coil 1 6
300 latching [ jo—™—=°
0.6 D & d [
5.08 7.62 | .G24 : :
2000 300 L
2 coil latchi S1EZT R1%T CgM
2 coil latching ‘15\ 9.9 coil latching Diagram shows the “reset” position when
590 390 §'Of§<dia¥ terminals 1 and 6 are energized. Energize
6-.035 dia, with reverse polarity to transfer contacts.
2.54 2 coil 13 6
98 938 254 N Jes : r 1 bwormnd
d66 366 100 Lo latching | I"sgT RsT
| | D/ D— [
T e Il
35 T [ 7.62 L
P 300G
138 3 . SET RST COM
06 e ¥, a 12 10 7
5 v;; T Diagram shows the “reset” position when
5.08 7.62 | .024 7.62 terminals 3 and 6 are energized. Energize
2000 800 300 terminals 1 and 3 to transfer contacts.




DS

mm inch
2 Form C General tolerance: +0.3 :+.012 PC board pattern (Copper-side view) Schematic (Bottom view)
. . . ey ® A polarity bar showing the relay direction
g'qgle ISIId(te :Fable 20 Tolerance: +0.1 .+ .004 can replace the schematlc
i 787 ; ; i i
cotl fatching ” Single side stable & 1 coil latching Single NO NE 3y 18
~N
o 09 g side stable - o
8,038 Deenergized | |
N 2.54 condition L
| | I e N.
I:I i ; AN 0. NC com %
100 .
- ? 1 coll SET RST COM 16
06 7.62 ) latching HT J\T
a4 300 I
5.08 | 5.08 7.62 ) 1
2000 200 300 l|_JI L
. . : . SET RST COM  —
2 coil latching 20 9 2 coil latching ) 8 6 4 1
287 350 10-0.9 dia. Dlag‘ram shows the “reset” ppsition when
10,035 dia. terminals 1 and 16 are energized. Energize
T 1  NEE— with reverse polarity to transfer contacts.
\ 2.54 5 i
98 93 100 Ccol 1516
386 366 2,,5§\ latching r§ET RST CoM'>
100 p [ -
e r b 3338
T 5 ¥ €39
138 300 La
¢ _J 0.6 _J.03 d ) SETRST COM ¢ +
508/ 5.08 | 5.08 024 762 oz Diagram shows the reset position when
T — 2.54 — ) terminals 2 and 15 are energized. Energize
0200 200 100 90 matching 16 pin IC socket terminals 1 and 16 to transfer contacts.
mm inch
4 Form C General tolerance: +0.3 +.012 PC board pattern (Copper-side view) Schematic (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.
0.9 di Tolerance: £0.1 +.004 ingl 9 11 13 16 14 12 9
e 35.24 14-09 dia. ° e Single M 0.N.C.COM —COM N.C. N.O.
[ 1,387 14-035 di side stable T L
— 254 Deenergized |
\ 254 100 e i
gg 9.3 30 condition L
388.366 Y L T NO NC COM +COMNC NO
RS et 3
T I N
xfu TiT ﬁl fo r!n 1:1 |;, 73&2} 1 gi 1 coil |atCh|ng
| 9 11 13 16 14 12 10
3% 0.6 P 4 5:‘;._E_IT RSTCOM +COMRST SET
138 : !
s 024

| _| [

; 1
254x2 2.54x2 2.54x3 254x2 2.54x2 2.54x i

2
00X2 100x2 100x3 100, 2 100x2 1002 SLEJTRSTCOM 2 COMRST SET
8 6 4 13 5 7

2 coil latching Diagram shows the “reset” position when
35.24 9.9 16- 02 dgd terminals 1 and 16 are energized. Energize
1.387 "*3%"1 16-.036 dia. with reverse polarity to transfer contacts.
258 —1—*%83 2 coil Iatching
100 - - 11 13 1516 14 12 10
f D D SET RST COM——-COM RST SET
D o
1T T T 10T TIL TIT Q -
iR i EE| i £33
! L J e L
4] 06 - N P SET RST COM¥ +COMRST SET
5.08 | 5.08 | 5.08 5.08 | 5.08 |5.08] -U24 ' i 8 s the st o T
[Pt > : - Diagram shows the “reset” position when
200 200200 2. 54 200 200 200 2.54x2 254x2 2.54x2 2.54 2.54x2 264x2 2.54x2 terminals 2 and 15 are energized. Energize
100 00x2 100x2 10022 10010042 1002 1002 terminals 1 and 16 to transfer contacts.

OPERATING PRINCIPLE - 4 Form C

CONSTRUCTION -4 Form C

Attraction

Fig. 1 Deenergized position

DS4 (Single side stable)

Permanent

Concave magnet  Yoke (1)

_Attraction

Yoke(2)
Concave

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

Repulsion

Fig. 2 Energized position

(+) (=)

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

Repulsion

Body Block




DS

DATA

Maximum switching power

Life curve (Resistive load)

1000
Y
1,000 V \
. AN\
(=]
CONR\
\ g\
\ § 100 \
2 100 V [ —
£ —] g —\ 30 VDC
g NG = \\ \__50VDC
Q .
8 g L\
Q
} P L\
10V
? 10—\ 1
TT7 - \\\ \\
= 350V Ac__F125 VAC
10 mViL_n |
10 PA 100 mA 1A
——= Contact current ]
0 2 3
— Load current, A
Coil temperature rise (at 20°C 68°F)
DS1 type DS2 type DS4 type
80 80 80
3A 3A
2 A
70 20 n 70 2A 70
0A
> 60 & 60 » 60
§ 3 / / : SN
g @ @
2 2. 2. A _2a
o ) [
© ©
= — Py o A
S 40 - S 40 / 3 40
5 : ;
= [ =
T 30 \ 30— / 1 30
20 20 20 //
10 10 10
0"200 400 600 800 0%200 400 600 800 0%200 400 600 800
—= Coil power, mW —= Coil power, mW ——= Coil power, MW

Sample: DS1-M-DC12V

Operate/release time for single side stable (at 20°C 68°F, excluding bounce)
Sample: DS2-ML2-DC12V

Sample: DS4-M-DC12V

——= Coil applied voltage, %V

—-

Coil applied voltage, %V

(Set time) (Reset time)
6.0 6.0 6.0
850 §50 g50
£ £ £
¢ - 3
£40 £ 240
= g
330 §30 330
(@] [[~~~____ |Operate time o &
__________ Mean
[ 70 ) R —— l\\lllalue__ ? 20 T 2.0
Release time vﬁﬁg
10 1.0 1.0
0—50% 100% 110% 120% 056 80100120 140160 0450 80100120140 160

—_—

Coil applied voltage, %V

6.0
25.0
£
[
£40
g \\\‘~~_\Operate time
§°%0 S S=———m— T “Mean |~
N “value
Mean
1 20 Release time value [~
1.0]
97" 50% 100% 110% 120%

——= Coil applied voltage, %V
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DS

Influence of adjacent mounting

TEST METHOD

1. Apply nominal voltage to No. (1), and (3) (1) (2) (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 )
distance (¢) changes. —— Pick-up voltage
!l £ —-mme= Drop-out voltage
1C 2C 4C
20 20
g 10 g 0 g
E 5 Inter- relay distance, mm irict: o \ Inter-relay distance, mm i ;O:
3 0 Y L 5 g ~ : ] ,
o / 10 15 o "5 10 15 o 25
l 7 et R 1 - 87 384 591 r 964
! 1 Inter-relay distance, mm ich
—104/ ~101 -20
/ _30--
-40
-20 —207 1
-30 -30t

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 (. 147
inches) to completely eliminate the influence of the external
magnetic field.

2. In mounting 4 Form C DS relays, care should be excercised to
mount them towards the same direction.

3. 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 (. 187 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, 0.3 A 250 V
AC, 0.5 A 125V AC

3. Rejection level: 200 mQ

0.3
0.15%2 //

.9 2.0 3.0 507.09.0
.81.0 4.06.08.010.0

Operations, x10°

20.030. (4) 50.

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)

3. Detection level: 200 Q (1 contact)

4. Detection time: 3 msec.

F(t), %

ig,m =48

95,017 = 2250x10*
goork = 2060x10*
70'060'0 rt (R = 0.9) = 1400x10*

¥
|
|
10 pA 30

02 03 2.0 3.0 5.07.09.0

oy 050.70.9 X !
0.4060.81.0 4.06.08.010.0 40.0

oo
[=1=}
od
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DS

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

Pick-up voltage
«~—-—-— Drop-out voltage

ES
5 g 30
% (% 20 _/"
! 5 .~
Ambient temperature, 10 R
°C - 0 0 ==
—40 -20 20 40 60 80
=== -10
==
-20
-30

Ambient temperature and operating voltage range

DS1-S type
220

210

DS1-M type
220

210

200

190
180

170

£
8
£
S

> 160

0O 10 20 30 40 50 60 70 80
—— Ambient temperature, °C

S
0 10 20 30 40 50 60 70 80 0 10 20 30 40 50 60
——= Ambient temperature, °C ——= Ambient temperature, °C
DS2-S type DS4-S type DS2-M type DS4-M type
220 220
210 210
= 200f > 200
® 190 ® 190
%180 %180
£170 5 170
>
- 160 3 160
£ 150 £ 150
140 140
& &
= 130 =130
O 120 O 120
110 110
100 100
90 90
80 80
70 70F
60 60
T [ ] s

0 10 20 30 40 50 60
——= Ambient temperature, °C

Note: Data assumes that the maximum allowable temperature is 120°C, and is not applicable to hot start.
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DS2Y

NAIS

mm inch

UL File No.: E43149
CSA File No.: LR26550

2 Form C contact

High breakdown voltage

High sensitivity—200 mW nominal operating power

1500 V FCC surge between open contacts

Sealed construction

DIP—2C type matching 16 pin IC socket

SPECIFICATIONS

Contact Characteristics (at 25°C 77°F, 50% Relative humidity)
Arrangement 2Form C Operate time (at nominal voltage) Approx. 4 msec.
Initial contact resistance, max. Release time (at nominal voltage) Approx. 3 msec.
(By voltage drop 6 V DC 1 A) 50 mQ

Contact material

Gold-clad silver

Rating (resistive)

Set time (latching) (at nominal voltage)

Approx. 3 msec.

Reset time (latching) (at nominal voltage)

Approx. 3 msec.

Initial breakdown voltage

Max. switching power 60 W, 62.5 VA Between open contacts 750 Vrms
Max. switching voltage 220 V DC, 250 V AC Between contact sets 1,000 Vrms
Max. switching current 2A Between contact and coil 1,000 Vrms
Max. carrying current 3A Initial insulation resistance Min. 1,000 MQ (at 500 V DC)
UL/CSA rating 03 A 125V AC FCC surge voltage
0.3 A 110 V DC between open contacts 1,500 V
1A30VDC Temperature rise Max. 65 deg.
Expected life (min. operations) Ambient temperature —40°C to +70°C
Mechanical 1x108 —40°F 1o +158°F
Electrical 1 A30V DC 5x10° Shock resistance Functional Min. 50 G
2 A30VDC 1x10° Destructive Min. 100 G
Coil (polarized) (at 20°C 68°F) . 20 G, 10 to 55 Hz
Functional at double amplitude of 3.3 mm
ini i Approx. 98 mW Vibration resistance .
Single side Minimum operating power (147 mW: 48 V) Destructive 30 G, 10 to 55 Hz
stable Nominal ) Approx. 200 mW at double amplitude of 5 mm
ominal operating power (300 mW: 48 V) Unit weight Approx. 4 g .14 oz
Minimum set and Approx. 88 mW *FCC (Federal Communication Commission) requests following
2 coil reset power (177 mW: 48 V) standard as Breakdown Voltage specification.
latching Nominal set and Approx. 180 mW
reset power (360 mW: 48 V)

--t+-10 psec.

160 psec.—

TYPICAL APPLICATIONS ORDERING INFORMATION

Ex. DS2Y-S ! S S— ;

® Telecommunication equipment
e Office equipment

e Computer peripherals

® Security/alarm systems

® Medical equipment

Operating function Coil voltage Polarity
Nil: Single side stable DC 15, 3, 5, 6, Nil: Standard polarity
L2: 2 coil latching 9,12, 24,48V R: Reverse polarity

(Notes) 1. For UL/CSA recognized types, add suffix UL/CSA.
2. Standard packing: Carton: 50 pcs. Case: 500 pcs.
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DS2Y

TYPES AND COIL DATA at20°C s8°F

Single side stable

Nominal Pick-up Drop-out Nominal Coil Nominal Maximum
voltage Part No voltage, voltage, operating resistance, operating allowable
VvV DC ’ : Vv DC VvV DC current Q power voltage, V DC
(max.) (min.) mA (+10%) (£10%) mwW (at 50°C 122°F)
1.5 DS2Y-S-DC1.5V 1.05 0.15 132.7 11.3 200 3
3 DS2Y-S-DC3V 2.10 0.3 66.7 45 200 6
5 DS2Y-S-DC5V 3.5 0.5 40 125 200 10
6 DS2Y-S-DCeV 4.2 0.6 33.3 180 200 12
9 DS2Y-S-DC9V 6.3 09 222 405 200 18
12 DS2Y-S-DC12V 8.4 1.2 16.7 720 200 24
24 DS2Y-S-DC24V 16.8 2.4 8.3 2,880 200 48
48 DS2Y-S-DC48V 33.6 4.8 6.3 7,680 300 86
2 coil latching
Nominal Rse;et Nominal operating | Coil resistance, | Nominal operating :nllllao):z:lr:
4 ent mA (+109 9
vt\)/ltg%e, Part No. vV D curr (£10%) Q (£10%) power, mW voltage, V DC
. (max.) Set | Reset Set l Reset Set Reset | (at 50°C 122°F)
1.5 DS2Y-SL2-DC1.5V 1.05 120 12.5 180 3
3 DS2Y-SL2-DC3V 2.1 60 50 180 6
5 DS2Y-SL2-DC5V 35 36 139 180 10
6 DS2Y-SL2-DC6V 4.2 30 200 180 12
9 DS2Y-SL2-DC9V 6.3 20 450 180 18
12 DS2Y-SL2-DC12V 84 15 800 180 24
24 DS2Y-SL2-DC24V 16.8 7.5 3,200 180 48
48 DS2Y-SL2-DC48V 33.6 7.5 6,400 360 72
DlMENSIONS mm inch
Single side stable General tolerance: +0.3 -+.012 2 coil latching General tolerance: +0.3 +.012
- 20 kg.g__ 20 %9.9_
787 380 787 350
9.3 9.3
vSTﬁ & i ,8?%
34 | i J:f I a4
134 H 0.6 134
03 200241l o4
078
012 —os |88 012
5.08 | 5.08 | 5.08 024 ) S
(200 | 200 | .200 2,54 360
00
PC board pattern (Copper-side view)  Schematic (Bottom view) PC board pattern (Copper-side view)  Schematic (Bottom view)
Tolerance: +0.1 +.004 Tolerance: £0.1 +.004
8-0.9 dia. 0.9 dia. "
8035 dia, (Deenergized position) 18,%2;‘;;8_ (Reset position)
2.54 2.54
9 11 13 16 9 11 13 15 16
254 o0 NO. NC. COM - 254 100 SET RST COM - -
- ra 100 ) I
> ® . |T 27 % >4 | ﬁ[ 29
7.62 3 [ 7.62 B Lol 2 3
300 g I 300 9 Lol &
& S EPY L bl
% LJL 3! o4 !
N.O. NC. cOM  + SET RST COM + +
matching 16 pin IC socket 8 6 4 1 matching 16 pin IC socket 8 6 4 21
Direction indication* Direction indication™
*A polarity bar shows the relay direction. *A polarity bar shows the relay direction.
Diagram shows the “reset” position when
terminals 2 and 15 are energized. Energize
terminals 1 and 16 to transfer contacts.
L

89



DS2Y

DATA

Maximum switching power Coil temperature rise
1. Single side stable 2. 2 coil latching
Ambinet temperature: 21°C to 25°C 70°F o 77°F Ambinet temperature: 21°C to 25°C 70°F io 77
Sample: DS2Y-8-DC12V, 5 pcs. Sample: DS2Y-SL2-DC12V, 5 pcs.
(Inside of coil) (Inside of coil)
— Set colil
1,000 V__, — — —|—Reset coil /,//
_ - 3A
3A -
\\ % / L - /
N =1 & 30
. 100 Vﬁ__ 8 / g /
=) - g 2A Iy -
S N\ 2 2 -
3 AN = =
> < 4]
- =}
g g oA g
o 1oV c‘EJ £
! ) )
T ’ 20 . r 20
10 mAL_y
10 A" 100 mA 1A
— Contact current
[ ) i )
100 110 0100 110
— Coil applied voltage, %V — Coil applied voltage, %V
Operate/release time for single side stable Influence of adjacent mounting
Ambient temperature: 20°C 68+ Ambient temperature: 20°C 68°F
Sample: DS2Y-S-DC12V, 10 pcs. Sample: DS2Y-S-DC12V, 10 pcs.
' ' TEST METHOD
(ot diode) 1. Apply nominal voltage to No. (1) and (3) DS2Y
———|Operate time relays.
5——===—=Rel time 2. Measure pick-up voltage and drop-out voltage of
No. (2) relay when inter-relay distance (£) changes.
N 1 @ ® (1) () @)
4 OFF __ OFF OFF OFF
It
3
€3
»“é Maan value
N =T~ "7 " Mean value
5 —
1
o= 80 700 720
— Coil applied voltage, %V

Drop-out voltage Drop-out voltage

; 8 > 8
@

E S~ Pick-up voltage I s Pick-up voltage
) —— s = ¢

3 6 —mmemm====== - R = o=
& B °o

o Q
S 8

§. a

2 4 Z 4

3 ke

a ol

|

N

0 5 0 15 0 5 70 75
187 394 581 187 384 591
— Inter-relay distance, mm inch — Inter-relay distance, mm inch:

90



DS2Y

NOTES

1. Coil operating power 2. External magnetic field 3. DS2Y relays do not operate with the

Pure DC current should be applied to
the coil. And wave form should be
rectangular. If its includes ripple, the
ripple factor should be less than 5%.
However, check it with the actual cir-
cuit since the characteristics are
slightly different.

Since DS2Y relay is highly sensitive
polarized relay, its characteristics will
be affected by a strong external
magnetic field. So avoid using relays
under that condition.

opposite polarity because DS2Y relays
are polarized.

. In automatic cleaning, cleaning with

the boiling method is recommended.
Avoid ultrasonic cleaning for relays.
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DF

UL File No.: E43149
CSA File No.: LR26550

e Smaller than most of 2 form C relays
Header area: 80% of DS2 relay
Cubic measure: 57% of DS2 relay

e High sensitivity—100 mW nominal power
for 1 coil latching type

e DIP—matching 14 pin IC socket

e Surface-mount terminal type available

Contact Characteristics
Arrangement 2 Form C Max. operating speed 60 cpm
Initial contact resistance, max. Operate time (at nominal voltage) Approx. 2.5 msec.
(By voltage drop 6 V DC 1 A) 50 mQ

Contact material

Gold-clad silver

Release time (at nominal voltage)

Approx. 1 msec.

Rating (resistive)

Set time (latching) (at nominal voltage)

Approx. 3 msec.

Reset time (latching) (at nominal voltage)

Approx. 3 msec.

Max. switching power SOW, 30V A Initial breakdown voltage
Max. switching voltage 60 V DG, 125V AC Between open contacts 500 Vrms for 1 min.
Max. switching current 1A Between contact sets 500 Vrms for 1 min.
Max. carrying current 1A Between contact and coil 1,000 Vrms for 1 min.
Min. switching capacity 1mA1VDC Initial insulation resistance Min. 100 MQ (at 500 V DC)
UL/CSA rating 1 A30VDC Temperature rise Max. 65 deg.
0.3 A 125V AC Ambient temperature —40°C to +70°C
03 A 110V DC —40°F to +158°F
Expected life (min. operations) ' ' Shock Functional Min. 30 G
Mechanical Single side stable: 5x10° resistance Destructive Min. 100 G
1 coil & 2 coil latching: 108 9G. 101055 H
- . . (o} z
Electrical (at 20 cpm) Vibration Functional | 3t 4ouble amplitude 1.5 mm
1 A 30 V DC resistive 10° resistance
0.5 A 30 V AC resistive Destructive 9G, 10 tq 55 Hz
Gal (Polarized) (at 25°C 77°F) at double amplitude 1.5 mm
oil (Polarized) (a - —
Unit weight . 249.08
Nominal Minimum el Approx 9.085 oz
Single side stable 200 mWwW 100 mW*
1 coil latching 100 mW 65 mW
2 coil latching 200 mW 130 mwW

*112.5 mW in case of SMD type

TYPICAL APPLICATIONS

Signal transmission application requiring high sensitivity and low profile miniature size

e Audio visual equipment
e Telecommunication equipment
e Computer peripherals

ORDERING INFORMATION

Ex. DF2 * L |— [ pcsv

1

Surface-mount availability

Operating function

Coil voltage

Nil: Standard PC board terminal type
SA: Surface-mount terminal type*

Nil: Single side stable
L: 1 coil latching
L2: 2 coil latching

DC15,3,5,6,9,12,24V

(Notes) 1. For UL/CSA recognized type, add suffix UL/CSA.
2. Standard packing: Carton: 50 pcs. Case: 500 pcs.

*Only for Single side stable.
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DFE

TYPES AND COIL DATA (at 20°C 68°F)

1. Standard PC board terminal type

Single side stable

Nominal Pick-up Drop-out Coil Nominal Nominal Max. allowable
Part No. voltage, voltage, max. voltage min. resistance, operating operating voltage, V DC
VvV DC VvV DC VvV DC Q (£10%) current, mA power, mW (70°C 158°F)
DF2-DC1.5V 1.5 1.05 0.15 11.25 133.3 200 1.8
DF2-DC3V 3 2.1 0.3 45 66.7 200 36
DF2-DC5V 5 35 0.5 125 40.0 200 6.0
DF2-DC6V 6 4.2 0.6 180 33.3 200 7.2
DF2-DC9V 9 6.3 0.9 405 22.2 200 10.8
DF2-DC12V 12 8.4 1.2 720 16.7 200 14.4
DF2-DC24V 24 16.8 2.4 2,880 8.3 200 28.8
1 coil latching
Nominal Set and Reset Cail Nominal Nominal Max. allowable
Part No. voltage, voltage, resistance, operating operating voltage, V DC
VvV DC V DC (max.) Q (+£10%) current, mA power, mW (70°C 158°F)
DF2-L-DC1.5V 1.5 1.2 22.5 66.7 100 1.8
DF2-L-DC3V 3 24 90 333 100 3.6
DF2-L-DC5V 5 4.0 250 20.0 100 6.0
DF2-L-DC6V 6 48 360 16.7 100 7.2
DF2-L-DCYV 9 7.2 810 11.1 100 10.8
DF2-L-DC12V 12 9.6 1,440 8.3 100 14.4
DF2-L-DC24V 24 19.2 5,760 4.1 100 28.8
2 coil latching
Nominal Set and Reset Coil resistance, Q (+10%) Nominal Nominal Max. allowable
Part No. voltage, voltage, operating operating voltage, V DC
v DC V DC (max.) Coil 1 Coil 2 current, mA power, mW (70°C 158°F)
DF2-L2-DC1.5V 1.5 1.2 11.25 11.25 133.3 200 1.8
DF2-L2-DC3V 3 2.4 45 45 66.6 200 3.6
DF2-L2-DC5V 5 4.0 125 125 40 200 6.0
DF2-L2-DC6V 6 4.8 180 180 33.3 200 7.2
DF2-L2-DC9V 9 7.2 405 405 222 200 10.8
DF2-L2-DC12V 12 9.6 720 720 16.7 200 14.4
DF2-L2-DC24V 24 19.2 2,880 2,880 8.3 200 28.8
2. Surface-mount terminal type
Single side stable
Nominal Pick-up Drop-out Coll Nominal Nominal Max. allowable
Part No. voltage, voltage, max. voltage min. resistance, operating operating voltage, V DC
VvV DC VvV DC v DC Q (£10%) current, mA power, mW (70°C 158°F)
DF2SA-DC1.5V 1.5 1.13 0.15 11.25 133.3 200 1.8
DF2SA-DC3V 3 2.25 0.3 45 66.7 200 3.6
DF2SA-DC5V 5 3.75 0.5 125 40.0 200 6.0
DF2SA-DC6V 6 4.5 0.6 180 33.3 200 7.2
DF2SA-DC9V 9 6.75 0.9 405 22.2 200 10.8
DF2SA-DC12V 12 9 1.2 720 16.7 200 14.4
DF2SA-DC24V 24 18 2.4 2,880 8.3 200 28.8
DIMENSIONS
1. Standard PC board terminal type mm inch
Single side stable PC board pattern (Copper-side view) Schematic

_mel N
Ro[T a0

(2.0)

]

5.08 | 5.08

(079} T 254 20071 200
100

B

0
.02

8-0.9 dia.
N8035

2.54

100

I
7.62
.300 2,54

{100 L

(Bottom view)

7 8 10
N.O. N.C. COM +

12

Deenergized condition

1 coil latching
16
630
: t
7.0 .
276
o ‘\
35 !
JTB y
(2.0) 5.08 | 5.08

(.079)

254" 200 1200
100

PC board pattern (Copper-side view)

8-0.9 dia.

2.54

100

!

7.62
300 2.54

100 4 4

_t%

Schematic
(Bottom view)

7 8 10
SET RST COM 12

— Set +
+ Reset —

SET RST COM 1
6 5 3

Reset condition
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DF mm inch

2 coil latching PC board pattern (Copper-side view) Schematic
(Bottom view)

10-0.9 dia.
o 254
7.0 RS SET RST COI\_/H +
278 ST
95 ¢ 8113
,3;‘2 . Il ] 3 bt
PT 506 | 2048
300 254 P 00
! 05 9.28 | 5a0 SET RST COM
2.54 7.62
100 300

Reset condition

2. Surface-mount terminal type
Single side stable

PC board pattern

r‘w 3.
16.2 _ I 13
| |.5oc 1)
it m m.m LP

i —tt -

30 M ], I'h
il

5.08 | 5.08 254

Yo FYTe
200 T 2001 P

Tolerance: +0.1 = .004

Schematic (Bottom view)

(
COM N.C. N.O.

o
+ Cé)M\Né_?\J).O.

5.08 | 5.08
200 200 12,64
100
General tolerance: +0.3 +.012
1. Maximum switching power 2. Life curve 3. Mechanical life
Tested sample: DF2-DC12V Tested sample: DF2-DC12V Tested sample: DF2-DC12V, 12 pcs.
Ambient temperature: 15°C to 25°C 59°F o 77°F
LTTTI T 1000
1.0 AC resistive load 500
! E\‘ ' >>
C resistive load [}
< os < N . g
5 AN S 100| < | 5
3 C X \ <
% 925G inductive load || g% ~ 30V DC g
S (L/R=7 mS) N N <r oad — £
S 01 [ < 4
o 0 T 17 =%
[—AC inductive load 30V AC \T \ ;
0.05 (cos ¢ =0.4) 10— resistive load E 3—
2 S
Drop-out voltag
1 + |
! l
5 10 2030 80 125 0 02 04 06 08 _ 10 0 00 300 500
Contact voltage, V No. of operations, x 10¢ = No. of operations, x10%
4. Electrical life
Change of pick-up and drop-out voltage Change of contact resistance Change of contact resistance (Surface-mount
Tested sample: DF2-DC5V, 8 pcs. Tested sample: DF2-DC5V, 8 pcs. terminal type)
Condit{on: 1 mA 1V DC resistibe load Condition: 1 mA 1 V DC resistibe load Tested sample: DF2SA-DC24V, 8 pcs.
Switching frequency: 10 Hz ) _ Switching frequency: 10 Hz Condition: 10 mA 10 V DC resistive load
Ambient temperature: 20°C to 25°C £8°F o 77°F Ambient temperature: 20°C to 25°C 88°F to 77°F Switching frequency: 2 Hz
Ambient temperature: 85°C 185°F
I T
—-—N.C.
> — N.O.
) o}
g E e
g g 5
3 %100 g
g 8 2
3 = —TH goo
£ 8 =
2 £
@ 8§ 40 | €
30| o
" 20|
Drop-out voltage
10 1) i
100 200 300400 500 100 200 300)400 500 10 10 100
Switching current, A — No. of operations, x10* No. of operations, x10*
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5. Coil temperature rise
Tested sample: DF2-DC12V, 5 pcs.

6. Operate/release time characteristics
Tested sample: DF2-DC12V

7. Ambient temperature characteristics
Tested sample: DF2-DC12V

5
X 40)
5 ; S _Drop-out
% 50 TA (inside the col) g . : 8 30T Voltage
° £ —— Operate time 5
Iy / ) - ---Release time = 20
2 40 £ 2 /
2 o 3 p /
3 0A a 10 P
S N (inside the coil) 8 Pick-up
g 30 g Max —40 =20 O voltage
5 / g 5 . B 20 40 60 80
© s A
F o / g Min —10—Ambient
/y /Z (contact) o Max temperature, °C
— X —
10— — ! Min. 20
]
/// 1 A (terminal) / _30
80 100120 140 0 80 90 100 10 120 —40
Coil applied voltage, %V Coil applied voltage, %V
8. H,S gas test
Gas density: 2 to 5 p.p.m.
Ambient temperature: 20°C to 26°C 68°F to 78°F
Humidity: 35 to 85% R.H.
50
o]
g 40|
8
&
g 30
[
g
S 20
v
| 10
|
0 50 300 250 300 500
— Exposed time, hr
1. Coil operating power 4. Cleaning e IR (infrared reflow) soldering method

Pure DC current should be applied to the
coil. And wave form should be rectangu-
lar. If it includes ripple, the ripple factor
should be less than 5%. However, check
it with the actual circuit since the charac-
teristics are slightly different.

2. Coil connection

DF-relay does not operate with the
opposite polarity because DF-relay is
polarized.

3. External magnetic field

Since DF-relay is polarized relay, its
characteristics will be affected by a
strong external magnetic field. So avoid
using relays under that condition.

In automatic cleaning, cleaning with the
boiling method is recommended. Avoid
ultrasonic cleaning for relays.

5. Soldering

1) When soldering through hole termi-
nals, soldering should be done at 245°C
473°F within 10 sec.

2) When soldering surface-mount termi-
nals, the following conditions are recom-
mended.

Ty

T

T.

20 to

bl
[

t—

I

120 sec. or less

30 sec. or less

150 to 165°C 302°F to 329°F
180°C 366°F or less

T, = 245°C 473°F or less

e Vapor phase soldering method

—

,C§

Temperature,

250
RPN ——

""""""" 1

200
150

[

J \

100

saf

2 .
Time min.
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UL File No.: E43149, CSA File No.: LR26550, TUV File No.: 86071645519, SEV

e Power types added to DS relay series
® High switching capacity: 1a: 8 A 250 V AC
1alb, 2a: 5 A 250 V AC
¢ High sensitivity: 190 mW pick-up power
e High contact welding resistance
e | atching types available
e High breakdown voltage
3,000 Vrms between contacts and coil
1,000 Vrms between open contacts
Meeting FCC Part 68

mm inch DSP2a e Sealed types are standard
SPECIFICATIONS Characteristics
Contacts Max. operating speed 30 cps. at rated load
Arrangement 1a_ | 1aib oa Operate time Approx. 5 msec.
Contact material Gold flash over silver alloy Relegse time Approx. 4 msec.
Initial contact resistance, max. Set time (latching) Approx. 5 msec.
(By voltage drop 6 V DC 1 A) 30 mQ Reset time (latching) Approx. 5 msec.
Rating (resistive) 2,000 VA 1,250 VA Initial breakdown voltage
Max. switching power * 150 W 150 W Between open contacts 1,000 Vrms
Max. switching voltage 380VAC,220VDC Between contact sets 2,000 Vrms (1a1b, 2a)
Max. switching current 8A 5A Between contacts and coil 3,000 Vrms
UL/CSA rating BATEHE [SATEHP A 1/10He Initial insulation resistance 1,000 MQ at 500 V DC
5A30 Y DO~ |LR 305 DC B A3 W S FCC surge voltage
30 W max. between open contacts 1,500 V
024 55 v bC Temperature rise Mg 2‘2 328: 512‘22” erl;s)
TOV rating o562 10) Ambient temperature 1a1b:—40 to +65°C,~ 40 o +149°F
5A250 v~ | SAZOYT (cose = 10) 1a, 2a:-40to +60°C,~ 40 to-+140°F
s =04)) EAZOV—(Oms) ; s
5A30V— | ° Soldering temperature 250°C (10 sec.), 300°C (5 sec.),
—— . (0 ms) 350°C (3 sec.)
Expected life (min. operations) h F onal
Mechanical (at 180 cpm) 5x107 Shock unctiona 20G
Electrical 10° resistance Destructive 100 G
. . N o : 12 G, 10to 55 Hz
Coil (polarized) (at 20°C 68°F) Vibration Functional at double amplitude of 2 mm
Minimum operating power resistance Destructi 21 G, 10to 55 Hz
Single side stable 192 mW SWUCtVe | 4t double amplitude of 3.5 mm
1 coil bistable 96 mW Unit weight Approx. 4.3 g .15 oz
2 coil bistable 192 mW “FCC (Federal Communication Commission) requests following
Nominal operating power standard as Breakdown Voltage specification.
Single side stable 300 mW
1 coil bistable 150 mW 1500V
2 coil bistable 300 mW

Note: All specifications are based on the condition of 25°C, 50% R.H.

unless otherwise specified.

750V

—+1—-10usec.

160usec. ——

TYPICAL APPLICATIONS

Office and industrial electronic devices
e Terminal devices of information pro-
cessing equipment, such as printer,

data recorder.

e Office equipment (copier, facsimile)

® Measuring instruments

e NC machines, temperature controllers
and programmable logic controllers.

ORDERING INFORMATION

Ex. DSP| 1 —’ L[—Locmv\—[ﬂ}
ol L el

Contact arrangement | Operating function | Coil voltage Polarity
1: 1atb Nil: Single side stable | DC: 3, 5, 6, | Nil: Standard polarity
1a: 1a L: 1 coil latching 9, 12, 24 V | R: Reverse polarity
2a: 2a L2: 2 coil latching

(Notes)1. For UL/CSA re

cognized types, add suffix UL/CSA.

2. For TUV recognized types, add suffix TUV.
3. Standard packing—Carton: 50 pcs.; Case: 500 pcs. *DC-load limit curve available
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TYPES AND COIL DATA at20°c ss°F

Nominal Pick-up Drop-out Nominal Nominal Coil Max. allowable
Type Part No. voltage, voltage, voltage, operating operating resistance, voltage at
vDC |VDC (max.)| VDC (min.) current, mA power, mW | Q (£10%) 50°C, V DC
DSPJ-DC3V 3 2.4 0.3 100 300 30 3.9
Single DSPO-DC5V 5 4.0 0.5 60 300 83 6.5
side DSPO-DC6V 6 4.8 0.6 50 300 120 7.8
stable DSPO-DC9V 9 7.2 0.9 33.3 300 270 11.7
DSPO-DC12V 12 9.6 1.2 25 300 480 15.6
DSPO-DC24V 24 19.2 24 125 300 1,920 31.2
DSPO-L-DC3V 3 Set 2.4 Reset 2.4 50 150 60 3.9
DSP(O-L-DC5V 5 4.0 4.0 30 150 167 6.5
1 coil DSPO-L-DC6V 6 4.8 4.8 25 150 240 7.8
latching | DSPO-L-DC9V 9 7.2 7.2 16.7 150 540 11.7
DSPO-L-DC12V 12 9.6 9.6 12.5 150 960 15.6
DSPO-L-DC24V 24 19.2 19.2 6.3 150 3,840 31.2
DSPO-L2-DC3V 3 Set 2.4 Reset 2.4 Set 100 Reset 100 300 | 300 30 30 3.9
DSPO-L2-DC5V 5 4.0 4.0 60 60 300 | 300 83 83 6.5
2 coil DSP(-L2-DC6V 6 4.8 4.8 50 50 300 | 300 120 120 7.8
latching | DSPO-L2-DC9V 9 7.2 7.2 33.3 33.3 | 300 | 300 270 270 1.7
DSP-L2-DC12V 12 9.6 9.6 25 25 300 | 300 480 | 480 15.6
DSP[-L2-DC24V 24 19.2 19.2 12.5 12.5 | 300 | 300 | 1,920 | 1,920 31.2

Note : Insert 1a, 1 or 2a in O for contact form required.

DlMENSlONS ‘ mm inch

1a type (DSP1a) PC board pattern (Copper-side view)

Single side stable Single side stable

; ; ; ; 1 coil latching 2 coil latching
1 coil latching 2 coil latching 12 dia 6-1.2 dia.
20.2 202 254 4-047 dia. 2.54 & 047 dia.
- 795 745 100 00
: |
f T
10, T
354 10 2.54 2.54
‘ : 100 Hey 00 b
U Tolerance: £0.1 :+.004
1.0 0.3
039 | g1z
0.8 08 ) .
037 P Schematic (Bottom view)
7240 048 ; . . . . ; ;
762 7651 25 ' Single side stable 1 coil latching 2 coil latching
8007 07400 100 16 16 150 16
General tolerance: +£0.3 +.012 _ N T =
Py + - +1 +
8d ?c!) 1 em 1 sm 20 1
(Deenergized condition) (Reset condition)  (Reset condition)
1a1b type (DSP1)
PC board pattern (Copper-side view)
Single side stable Single side stable
1 coil latching 2 coil latching 1 coil latching 2 coil latching
6-1.2 dia. 8-1.2 dia.
202 o - — —11.9 6047 dia. 8047 dia,
[‘ S o N 2.54%3 _254x4._ 254x3 254x3 254
—— 00X 100%4 $00x3[ 1003 [100
T
2As4xt3 2.54x3
,‘xf}{?fi. .%DO&YS
‘ ‘ 0w3> Tolerance: £0.1 :.004
1ol =
0.8_| 038 L . )
0.31 L762 Schematic (Bottom view)
L .62 =00 Single side stable 1 coil latching 2 coil latching

G : I tol 0403 £.012 9@ 12 16 9@ 12 16 91 125) 150 16
eneral tolerance: + I ? ° I j) ° 50 18
e T e o

(Deenergized condition) (Reset condition)  (Reset condition)
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DSP

2a type (DSP2a)

Single side stable
1 coil latching

- R

PC board pattern (Copper-side view)

Single side stable

mm inch

2 coil latching 1 coil latching 2 coil latching
6-1.2 dia. 42 di
& 047 dia, & !i«gidgix
254x3 5544 254x3 2.54x3_ 254
SO0 a[ 30X 4 100 5[ 100x ] L100
i .
f f
2.54 X377 2.54x3 —H
it B3 i
& I

Tolerance: +0.1 + (04
Schematic (Bottom view)

General tolerance: +0.3 =

Q12

S

(Deenergized condition) (Reset condition)

S -

(Reset ¢

Single side stable 1 coil latching 2 coil latching
90 12 16 90 12 16 90 120 150 16
v S S O

+
1

s 5 2

ondition)

DATA

1. Max. switching capacity

2-1. Life curve (1alb type)

2-2. Life curve (1a1b type)

1000
\
<N 5 \ 5
NS T 100 X \
5 NG 100
5 AY \; S 30 V DC resistive
O 100 2 N\ 2
< 3 @
> g \\ 265 V130 V AC cosg= 1 g 50
T o o
& 1alb|ia 5 AN 5 30 VDG, L/R = 7 msec.
£ S | |265V-130 VAC )
7 = 105005:/7: 0.4 = P4 \
10 N
NS
10 \
|
0 0.1 1 10 0 1 2 3 4 5 6 7 05 1 5 10
Current, A Switching capacity, A ———= Switching capacity, A
3-1. Coil temperature rise (1a type) 3-2. Coil temperature rise (1a1b type) 3-3. Coil temperature rise (2a type)
Sample: DSP1a-DC12V, 5 pcs. Sample: DSP1-DC12V, 5 pcs. Sample: DSP2a-DC12V, 5 pcs.
60 60 60
P =) =)
kel [} D
5A
& 50 8 A T 50 7 50 -
2 2 5A 2 /
< o o
2 40 o A 3 40 A0 A S 40 A0 A
gl g_ g /
2 30 2 30 g 30
= = =
¢ 8 8
20 20 20 L
10 10 10
055 700 120 05 100 120 05 700 120
Coil applied voltage, %V Coil applied voltage, %V Coil applied voltage, %V
4-1. Operate & release time 4-2. Operate & release time 4-3. Operate & release time
(without diode, 1a type) (without diode, 1a1b type) (without diode, 2a type)
Sample: DSP1a-DC12V, 5 pcs. Sample: DSP1-DC12V, 5 pcs. Sample: DSP2a-DC12V, 5 pcs.
7 9 9
g o g ° §°
i. E s E 7
g5 % £, g,
° = = X
j : [
O te i o
§ 4 p{e{rae ime § 5 X % 5
4 Max. 5 \ Operate time 3 i
s L e Operate time
o 3 T b 4
g £ 2 Max
Q o 3 Max.-————| o 3
Q A A a a
(T) 2 Release time| O s Min. o 5
b e e = = MaX Release time — Rel i
R e e Ty 1 S e 1 et
= == Min. == = == Min.
055 100 120 055 00 110 035 700 120

Coil applied voltage, %V

Coil applied voltage, %V

Coil applied voltage, %V
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4-4. QOperate & release time
(with diode, 1a type)
Sample: DSP1a-DC12V, 5 pcs.

4-5. Operate & release time
(with diode, 1a1b type)
Sample: DSP1-DC12V, 5 pcs.

4-6. Operate & release time
(with diode, 2a type)
Sample: DSP2a-DC12V, 5 pcs.

©

Operate time

Operate & release time, msec.
wn

B
Release time

o—+

80 100 120
———= Coil applied voltage, %V

©

Operate time

Operate & release time, msec.
o

4
Max.
3 — Max.
ZMin.
2 Min
Release time
1
055 100 110

Coil applied voltage, %V

©

Operate time|

Operate & release time, msec.
(%)

80 100 120
Coil applied voltage, %V

5-1. Change of pick-up and drop-out
voltage (1a type)
Sample: DSP1a-DC12V, 5 pcs.

5-2. Change of pick-up and drop-out
voltage (1atb type)
Sample: DSP1-DC12V, 5 pcs.

5-3. Change of pick-up and drop-out
voltage (2a type)
Sample: DSP2a-DC12V, 5 pcs.

(%)

(%)

/
/4

50

—= Rate of change

Pi

ck-up voltage
| \

~40 -2

=

\
\

20 40 60~ —80

—= Ambient

-7

temperature, °C]|

7

2

50

7

Z

/

Drop-out ]
volatge |

—= Rate of change

Y Pick-up voltage
| LA

— |

L7120 4

0_ 60

80

y — Ambient
4 temperature, °C

) 4
& g i
5 /
S g /~=Drop-out
£ 4| _voltage |
o ya |
T // Pick-up voltage|
—40 -20 |
—] /|20 40 60 80
L7 | —F—Ambient i
4/ temperature, °C
7
’

—-50

I Drop-out volatge

50

-50

6-1. Influence of adjacent mounting

6-2. Influence of adjacent mounting
(1a1b type)
Sample: DSP1-DC12V, 5 pcs.

6-3. Influence of adjacent mounting

(1a type)
Sample: DSP1a-DC12V, 5 pcs.
15 ‘
Pick- olta
10 ick-up voltage
V)
o | —
® 5 A C
S \\\§\ relays
& s . N are not
S e energized
515 Lo
o
2 | ‘ \ A C
& Drop-out voltage relays
10f) are !
R energizea
5 ] N
Yl
—_
0 5 10
Inter-relay distance (£), mm

10 X
8 \\ i
6 \ Pick-up voltage pmp
»
o\"— 4 \\\ A, C
g 5 S relays
< - are not
5 0 i = energized
— 0
o [ aiiuinmnd
o ot 4 =" A C
& 4 relays
Ry 44 are
s energized
s Drop-out voltage
B I
- 10 4ii

5 6
Inter-relay distance (£), mm

(2a type)
Sample: DSP2a-DC12V, 5 pcs.
15 ‘
Pick-up voltage
02
-
R 5 AC
g el | relays
S R s S are not
5 T F===t~w energized
= 15 . .
I I | | ’ A C
& Drop-out voltage relays
10R) are
R energized
5PN
0

10
Inter-relay distance (£), mm

NOTES

1. Coil operating power

a. Pure DC current should be applied

b. If it includes ripple, the ripple factor
should be less than 5%.
However, check it with the actual
circuit since the characteristics are
slightly different.

c. Wave form should be rectangular.

2. External magnetic field
Since DSP relay is highly sensitive
polarized relay, its characteristics will
be affected by a strong external
magnetic field.

3. Soldering should be done under the
following conditions:
250°C 482°F within 10 sec.
300°C 572°F within 5 sec.
350°C 862°F within 3 sec.

4. In automatic cleaning, it is recom-
mendable to use boiling cleaning.
Avoid ultrasonic cleaning.
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SOCKETS FOR DSP RELAYS

TYPES AND APPLICABLE RELAYS

Type No. For DSP1a For DSP1a, DSP1, DSP2a
Applicable relays DSP1a-PS | DSP1a-PSL2 DSP2a-PS | DSP2a-PSL2
DSP1a relays OK OK OK OK
DSP1a-L relays OK OK OK OK
DSP1a-L2 relays OK OK
DSP1 relays OK OK
SPECIFICATIONS DSP1-L relays OK OK
Item Specifications DSP1-L2 relays : OK
3,000 Vrms between DSP2a relays OK OK
terminals DSP2a-L relays OK OK
Breakdown voltage - (Except for the portion DSP2a-L2 relays OK
between coil terminals)
Insulation resistance 1’00.0 MQ between
terminals at 500 V
Heat resistance 150°C for 1 hour
Max..continuous 8 A
carrying current
mm inch

DIMENSIONS

PC board pattern (Copper-side view)

DSP1a-PS, DSP1a-PSL2 DSP2a-PS, DSP2a-PSL2
By S T
l |
2.54 2.54
SR T D5 210 SR O RS0
\Jd.2dia. — — 2dia. —o
Giras 284 e s
II . . 100
J J 0650.1 Terminal No. 2 and 15 are for Terminal No. 2 and 15 are for
~-o26i004  DSP1a-PSL2 only. DSP2a-PSL2 only.
7.62+0.3
300+.012
FIXING AND REMOVAL METHOD
1. Match the direction of relay and 3. Remove the relay, applying force in 4. In case there is not enough space for
socket. the direction shown below. finger to pick relay up, use screw
- O o~ drivers in the way shown below.

2. Both ends of relays are fixed so sure-
ly that the socket hooks on the top
surface of relays.

Good No good
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 HALF SIZE Amber RELAY

UL File No.: E43149 CSA File No.: LR26550
e Amber sealed construction for automatic wave soldering and cleaning
e Latching types available

e High sensitivity—TTL direct drive possible

o High speed—Up to 500 cycle/sec. operations

e Wide switching range and high welding resistance
Gold cobalt (AuCo) contact permits
- Wider switching range from low level up to highcurrent: 10 yAto 1 A
- Higher sticking resistance to inrush current
- Stable contact resistance from initial stage throughout life

SPECIFICATIONS Coil (polarized) (at 25°C 77°F)
Contact Minimum operating power

Arrangement 1FormC Single side stable 7210 133 mW

Initial contact resistance, max. 1 coil latching 411045 mW

(By voltage drop 6 V DC 1 A) 60mQ . 2 coll IlatChmgt' 72t0 107 mW
— . ominal operating power

gltlal cotnt?ct press:re Approx.5g .180z Single side stable 147 10300 MW
‘écct)’n?z h 'cc;gggi‘t” ance 4oF 1 coil latching 7410 153 MW

: 2 coil latchin 147 31 mW

N.O. contact-coil 5pF 9 03
N.C. contact-coil 6 pF Characteristics

Rating (resistiye) Max. operating speed 500 cps. (mechanical)
Max. switching power 33VA,20W Operate time Approx. 1 msec.
Max. switching voltage 110V AC,30VDC Rele " A 05
Max. switching current ACO0.3A,DC1A ?, aselime pprox. U.> msec.
Min. switching power Approx. 100 mV 10 JA Initial breakdown voltage ’
UL/CSA rating 0.3 A 125 V AC Between live parts and ground 1,000 Vrms™"!

1A30VDC Between open contacts 350 Vrms (500V DC)

Contact material Gold cobalt Between contact and coil 1,000Vrms

Expected life (min. operations) Initial insulation resistance (min.) 1,000 MQ at 500 V DC
Mechanical (at 500 cps.) 10° Temperaturerise B Max. 35°C
Electrical (resistive) at0.5 W operating power

Max. 65°C

1A20VDC/0.3A 110V AC

10%(at 1 cps.)

0.5A 30V DC/0.1 A110 V AC

3x10°8(at2cps.)

at 1 W operating power

0.25 A 30 V DC/0.25 A30 V AC

5x10° (at5cps.)

02A 24V DC/0.2A 24V AC

107 (at 25 cps.)

Ambient temperature*?

~55°Cto +65°C
~67°F to 140°F

0.1 A12V DC/0.1 A12V AC

5x107 (at50 cps.)

Shock resistance

100G

0.1A9VDC/0.1A9VAC

108 (at 100 cps.)

Contact bounce

Approx. 0.3 msec.

Vibration resistance*®

10 G, 10 to 55 Hz at double
amplitude of 1.6 mm

(Notes) *"' Except for between coils of 2 coil latching type
*2! Total temperature (ambinet temperature plus temperature rise in coil) should not exceed 90°C 144°F for single side stable, and

105°C 221°F for bistable relays. See DATA for determination of coil voltage versus temperature.

*3l Although R relays are rated at 10G/55cps. vibration resistance, they will withstand up to 60G/2,000 cps., provided they receive
additional support such as anchoring to the PC board with{epoxy resin.

Unit weight

RS:6.5¢g .28 oz
RH:4.5g .16 oz

TYPICAL APPLICATIONS

Telecommunications equipment, alarm
devices, machine tools, NC machines,
automatic warehouse control, conveyors,
air-conditioners, pressing machines,

textile machinery, elevators, control
panels, pin-board programmers, parking
meters, industrial robots, detectors,

annunciators, optical instruments,

business machines, time recorders, cash
registers, copiers, vending machines,
medical equipment.

Industrial
robot

Sequence
processor
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ORDERING INFORMATION

EX.

R —— | 12v

l

Types of case

Operating function

Coil voltage (DC)

H: Sealed
S: Magnetically shielded

Nil: Single side stable
L: 1 coil latching
L2: 2 coil latching

5,6,12, 24,42V

other coil voltages on request

(Notes)
2. For UL/CSA recognized types,
3. Standard packing

1. Power types and 1 Form A types are available on request.

add suffix UL/CSA, when ordering. Ex. RS -12V UL/CSA

Carton: 50 pcs., Case: 500 pcs.

TYPES AND COIL DATA atzsc ¢

Single side stable ( RS , RH )
Nominal Pick-up Drop-out Maximum Coil Nominal
coil allowable . . Inductance,
voltage, voltage, voltage, voltage, resistance, operating Henrys
VvV DC V DC (max.) V DC (min.) V DC (40°C) Q (+10%) power, mW vy
5 3.5 0.5 13 170 147 0.050
6 4.7 0.6 14 220 164 0.075
12 9.3 1.2 28 890 162 0.3
24 16 2.4 42 2,000 288 0.66
42 28 4.2 85 8,000 221 2.7
1 coil latching ( RSL , RHL )
Nominal . Maximam . .
coil Pick-up allowable ,CO'I Nomnr?al Inductance,
voltage, voltage, voltage, resistance, operating Henrys
vV DC V DC (max.) V DC (40°C) Q (+£10%) power, mW
5 3.5 18 340 74 0.12
6 4.3 20 450 80 0.16
12 8.0 30 1,500 96 0.66
24 17 75 6,000 96 2.4
42 23 110 12,000 147 3.9
2 coil latching ( RSL2 , RHL2 )
Nominal : Maximum f : .
Pick- Coil resiatnce,
coil 'T up allowable Q (£10%) Nominal Inductance,
voltage, voltage, voltage, ° operating Henrys
v DC V DC (max.) V DC (40°C) Coil 1 Coil 2 power, mW
5 3.5 13.0 170 170 147 0.024
6 4.3 14.0 225 225 160 0.04
12 8.0 26.0 650 650 230 0.14
24 17.0 50.0 2,700 2,700 213 0.35
42 23.0 75.0 5,500 5,500 321 0.8
(Notes) 1. Maximum allowable operating power: 1000 mW at 25°C 77°F.
2. Change rate of pick-up voltage vs. temperature is described in Data on page 105.
mm inch

DIMENSIONS

Sealed type ( RH

series)

Magnetically shieled type (

RS series)

PC board pattern (Copper-side view)

20

10

787

3947

I
10
394

254 400

00

0.5 DIA. U 35
020 DIA 188
10.16 5.08
200

5.08
200

T

General tolerance: +0.5 +.020

20
787

10
384

0.5 DIA. [rl 135
020 DlA, 5.08 1200 138
5.08
2.54 10.16 200
100 400

General tolerance: +0.5 +.020

Ground
terminal
5 A 6 7
Y
l a Va any
A\ \V A
D
T \NZj
D AY T
%gg A\ U /),J
3 1.3 DIA. 2 1
254 051 DA
100

Tolerance: +0.2 +.008

Notes: 1. A Standard pattern: P/C board with a pitch of .100 inch is suitable for mounting R relays.
2. Ground terminal for the megnetically shielded type ( RS series) only.
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SCHEMATIC

1. Single side stable (2, 6: free terminals)

Same operation as the conventional magnetic relays.
(a) During deenergization, terminals No. 4 (COM) and
No. 1 (N.C.) are on “make”.

5 6 7
O @ no)
4
.\05 o) '
3 2 1

(b) During energization with the indicated polarity,
terminals No. 4 and No. 7 (N.O.) are on “make”.

5 7

6
O
4
+ O @& no
2 1

3

Note:

Energization with an
opposite polarity does
not switch the contact.
Apply proper polarity
to switch the contact.

2. Latching type

Once energized, the COM contact is kept under the
same condition without further energizing continuously.

1 coil latching (2, 6: free terminals) (HL , SL )

(a) When terminals No. 5 (—) and No. 3 (+) are
energized, terminals No. 4 and No. 7 are switched
to “make”. (or stay on “make”). When the coil
current is switched off, terminals No. 4 and No. 7
are held on “make”.

._5"_,_,_6,;
. d
- o

3

2 coil latching (HL2 , SL2 )

(a) When terminals No. 5 (+) and No. 6 (—) or
terminals No. 3 (+) and No. 2 (—) are energized
terminals No. 4 and No. 7 are switched to “make”.
(or remain on “make”). When the coil current is
switched off, these terminals are held on “make”.

5 6 7
o ——©
¥ —
a,
‘o—{—1—0 ¢
3 2 1

X1

Special use of 2 coil latching

2 coil latching can be used in the same manner as 1
coil latching by shorting No. 5 and No. 2 or No. 3
and No. 6.

1. The latching type of R relay can be 2.
used as the memory element to be
operated by a pulse supplied from
one or two different sources.

With the 2 coil latching type, when
simultaneously applying one polarity
to one coil and the opposite polarity
to the other, the previously energized
coil will take priority of operation and

To switch over the contact, energy with an opposite
polarity should be applied to the coil.

(b) When energized with reverse polarity terminals
No. 4 and No. 1 are switched to “make” and held
on “make” until energized again with an opposite
polarity.

5 6 7
+ 0@
e e
3 2 1

(b) When terminals No. 5 (—) and No. 6 (+) or termi-
nals No. 3 (—) and No. 2 (+) are energized in the
reverse of condition (a), terminals No. 4 and No.
1 are switched to “make” and held on “make” until
energized in an opposite polarity once again.

5 6 7

o—m—0 0

‘' o—{1F—e

3 2 1
5 6 7
e—/—1—0 @
" Ty
« o—ill—0
3 2 1

will maintain the contact condition.

3. In practical use, switching either from
a, to b, or from a, to b, is
recommendable.
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CONSTRUCTION

(4) Stati (8) Protective outer cover
ationary contact

(7) Movable contact

(2) Ferrite polarizing
magnet

(3) Coil

" ~(9) Epoxy
resin

(1) Assembly

\(5) Coil terminal
(6) Holding spring

(1) Assembly
(5) Coil terminal

(9) Epoxy resin

The R relay is a unique relay which not pole double throw bifurcated contact The protective outer cover (8) is then
only replaces reed relays but provides assembly. The ferrite polarizing magnet fitted over the assembly. A special
the design engineer with a far more (2) is mounted as shown in the diagram metallic cover is used to prevent inter-
versatile device capable of much broader  and the coil (3) is wound around a action between relays mounted in close
usage. An explanation of its operation molded frame. Stationary contacts (4) proximity to each other and also to
will show why. and coil terminals (5) are molded into the  protect the relay from other external
frame. This assembly is fitted with a hold- magnetic fields (transformers, solenoids,

The assembly (1) is constructed of a ing spring (6). Each relay is individually etc.). A highly stable epoxy resin (9) is
high temperature, organic free, degassed  calibrated by adjusting the movable finally used to assure complete protec-
plastic. Mounted internally is a single contact (7). tion.
DIFFERENCES BETWEEN R RELAYS AND REED RELAYS

R relays Reedrelays “Getter” holes are formed on both pole

Stationary Epoxy oy Coil shoes to obtain uniform contact

contact | resin Coil terminals

resistance throughout life. Film-forming
phenomena on contacts is thus fully
prevented.

Structure “Getter”

P g, St o vt sy
Contact arrangement 1 Form C 1 Form A or 1 Form B
Contact capacity 20 W (high contact pressure) 5t015W “Getter” hole
Operating function Single side stable Single side stable
Latching
“Getter’’ hole Yes No
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DATA

Operate time including bounce time
(Single side stable)

Release time including bounce time
(Single side stable)

Operate time including bounce time
(2 coil latching)

Operate time, msec. —

06 08 10 12 14 16 18
x Nominal coil voltage —

Release time, msec. —

06 08 1.0 1.2 1.4 16 1.8
x Nominal coil voltage —

N
o

-
o

Operate time, msec. —
o -
(4] o

06 08 10 12 14 1.6 1.8
x Nominal coil voltage —

Coil temperature rise (under saturated
condition)

Rate of change in pick-up and drop-out
voltage (Single side stable)

Rate of change in pick-up voltage
(2 coil latching)

Tested sample: RS -12V
10 pcs. each

40

—— Magpnetically
shielded type ( RS )

Coil temperature rise, deg.—
w
o

20
—— Plastic sealed type
10 ( RH)
0
250 500 750 1,000

Operating power, mW —

170 I [
1601 i
160 —— - Drop-out —
140} voltage —

130+ e k,,,/ /% i

120 | Pick-up

10— T |1 voltage
100 ] g
) =
80

Rate of change, % —

|
|~

60

~40 =20 0  20__40_ 60_ 80 100
-30 -10 10 30 50 70 90

Ambient temperature, °C —

voltage ——

20 —20 0 20 40 _ 60 700

80
-30 -10 10 30 50 70 90
Ambient temperature, °C —

Leaving at high temperature {Change of
pick-up and drop-out voltages)

Leaving at high temperature (Change of
contact resistance)

Distribution of contact resistance

Tested sample: RS -24V 30 pcs.
Condition: Deenergized leaving at 90°C
194°F (constant temperature)
20

Pick-up voltage

Voitage, V

————
Drop-out voltage
]
500 1,000 1,500

Time, hr

Tested sample: RS -24V 30 pcs.
Condition: Deenergized leaving at 90°C
194°F (constant temperature)

1,000
¢ 500 —N.C. side contact
N --N.O. side contact
8
i
8
%}
0
2
S 100
©
c
Q
© 50
100 1,000 10,000
Time, hr

Tested sample: RS -24V (WG type)
105 pcs.
_ 1 T 1
X =24.2 mQ
30=9.27 mQ
50
Z 40
2
(]
3
9 30
20
10
6 20 36 40 50
Contact resistance, mQ

Resistive load test

Contact sticking resistance

TEST CONDITION

1. Sample: RS -24V 10 pcs.
2. Load: 1 A 20 V DC Resistive
3. Cycle rate: 1.4 cps.

Contact resistance in life test
! ! i

| L ‘
£ i i | —eNO
@ | |
o
5 L'" L Max
2 100 . G Ma'xZW —
o 4 > .
5 50 / - Mean value of N.O.
S A . petakihhanytidhes ek
£ - ~*.._.4Mean value of N.C.
S - . [Min.
O 20 S Min—

I
1 2 5 10 15
No. of operations, x10°

TEST CONDITION

The purpose of this test was to confirm con-

tact sticking reistance and contact stability

against coil ripples.

1. Sample: RS -24V 10 pcs.

2. Test method: Following coil ripples were
applied.

3. Test period: 500 hours

24V DC
100 Hz

7V DC

TEST RESULT
1. No occurance of sticking was observed.
2. Contact resistance: Fig. 1

RS -24V:29 mQ to 30.4 mQ

g:,s‘ 100 i ‘ -

sC

B E

@ ~Max.
o - a
° e . . In.
g 2 10 100 500

3

Energization time, Hr Fig. 1

In actual application, above coil ripples
should be avoided and use of a capacitor
in the circuit is recommended to keep the
ripple factor below 5%.
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Contact reliability

Contact reliability

High temperature test

RS -24V

Tested sample:
54 pcs.
Circuits: (A) Following figure with diode
(B) Following figure without diode

ltem to be checked: Detect with the circuit
stopped
Circuits:

throughout 100 million times.
(B) Diode not provided: A,=2.5x 107 times

(A) Diode provided: The circuit does not stop

TEST CONDITION

1.Sample: RS -24V 10 pcs.

2. Contact voltage: 100 mV

3. Contact current: 10 pA

4. Cycle rate: 50 cps.

5. Rejection level: 100 Q

6. Testing operation: 3x 107
m=19 o =25x10"

= 4.7x10" 95% reliability limit: 1.15x107
(Mean time between failure)

0.20.30.4060.81.0 2.0 3.04.06.08.010.020.9
0.50.70.9 '5.07.09.0
No. of operations, x 107 (WEIBULL)

TEST CONDITION

1. Sample: RS -24V 30 pcs.

2. Ambient temperature: 80°C

3. Humidity: less than 50% R.H.

4. Exposure time: 2,000 hours with relays
deenergized.

TEST RESULT

Contact resistance: Fig. 1

All samples were measured less than
100 mQ in contact resistance throughout
this test.

Contact resistance, mQ

10 100

|
1,000 2,000
Exposure time, hr Fig. 1

High frequency characteristics

Mechanical life

Signal generator
B
A N.OJ50 Q
N.C.50Q

-100

Isolation loss between
A and B is measured.

-50

Attenuation, db

0 1 10 100
Frequency, MHz

Influence of adjacent mounting

Distance(mm) | 0 5 10 15
Type Gnely | (0} (197303943 |(.591)
Magnetically shielded type| 5% | + 1% 0 0
Sealed type — |£10%| £6% | £2%

Change of pick-up and drop-out V

Sample: 10 pcs. RS -24V
Operation frequency: 500 cps

>
215
3 Pick-up V
Q
[ T
o -
° -t
§ 10—
Q
B
k]
a.
Drop-out V

|
,000 10,000 100,000

No. of operations, x10*

Change of contact resistance
Sample: 10 pcs. RS -24V
Operation frequency: 500 cps

90 [ TTTIT]
— N.C. side|
a --- N.O. side
g 80
8 70
C
8
g 60
e
5 50
8
c
3
o

10

,000 10,000 100,000

No. of operations, x10*

Electrical life

Electrical life (1 A 20 V DC resistive load)

Sample: 10 pcs. RS -24V
Load: 60 mA 24 V DC resistive load
Frequency: 50 cps

[ T[T
~—— N.C. side |
c 150 —--N.O. side ||
S
[
Q
c
S
R
3 100
g
H /
o
50
- —1
——
~d L4
|
I
100 1,000 10,000

No. of operations, x10*

Sample: 10 pcs. RS -12V
Load: 54 mA 12 V DC inductive load
with diode protection
(4 relay coils in parallel of RS -12V)
Frequency: 50 cps

1,000

(=3
o

Contact resistance, mQ

\ Min.

L

No. of operations, x10*

1,000 10,000

Tested sample: RS -24V
10 pcs.

F(t) (%)
99.9
99.0
95.0

70.0
50.0 7
30.0 4

10.0]
5.0

2.0

1.0 n: 1.85x10°
0.5 M: 1.65x10°
o 56.4><1|0"

(Weibull probability papery]
T 5 10
No. of operations, x10*

0.2
0.1
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Electrical life (327 mA 24 V DC relay coil load)

Thermal electro motive force

Tested sample: RS -24V
5 pcs.
Condition: HP2-DC24V x6 pcs. in parallel,

diode protector provided

Pick-up voltage

e
~ - - - — X
~— - —Min.

@

Pick-up and drop-out voitage, V

Drop-out voltage
e .o === )_l\(/lax.
gﬁﬁ ﬁﬁ Min,

100 200 300
No. of operations, x10*

4

0

R relay contact

24 V DC zs
[ DOOOO®

L1~L6 : HP2-DC24Vx6 pcs. in parallel
Diode protector provided

a
g
o
§ 100 l
7]
g 8
ks P
é 60 /a\ -~ ~SIMax.
§ 40 X
o
20 =i Min.
700 200 300

No. of operations, x10*

Sample: 5 pcs. RS -12V
Coil applied V: 12 V DC
Ambient atmosphere: 25°C, 60% RH

200

Thermal EMF, pV

APPLICATION HINTS

Contact protection circuit

When using NR relays in inductive load circuits, a contact protection circuit is recommended.

Examples:
CR CR Diode
s Relay contact s
-0 O

vl Li¥<%

) I
by
(© : Inductive load

o

i
i

i
!

1. r = more than 20 to 30 ohms

2. In an AC circuit
impedance of L is to be somewhat
smaller than impedance of r and c.

Can be used for both AC and DC circuits.
Use 500 to 1000 ohms for r and 0.1 puF
to 0.2 yuF 200 V for c in a general 12 to
24 V load circuit.

For DC circuits only.

The following is life data under our HP2 relay load.

Contact voltage Contact current Contact protection circuit Operating speed Expected life, min. op.

6vVDC 232mA 0.2 uF+1kQordiode 2o0p./sec. 3x107
12vDC 106 MA 0.2 pF+1kQ ordiode 2o0p./sec. 3x107
24VDC 54 mA 0.1 uF+1kQordiode 2o0p./sec. 3x107
100vDC 15mA 0.1 uF+1kQordiode 2o0p./sec. 2x107

24V AC 80mA 0.2 UF+1kQ 2o0p./sec. 3x107
100VAC 20mA 0.1 uF+1 kQ or varistor 20p./sec. 2x107
200VAC 10mA 0.1 uF+1kQ 2o0p./sec. 2x107

(Notes)

1. When inrush current occurs in the capacitor load circuit or incandescent lamp load circuit, reduce it to less than 5 A. Electrical life of “AuCo”
contact types is 10,000 operations in a 5 A inrush current circuit.
2. When 5 A to 10 A inrush current occurs in the capacitor load circuit or incandescent lamp load circuit, the use of power types is recommended.

2 coil latching types

A) The circuit at right is recommended
when using one coil for latching and the
other coil for reset.

R relays are sensitive enough to be
operated by the discharge of energy
accumulated in the inner-coil capaci-
tance. The use of a diode of over 200 V
breakdown will prevent misoperation
from this source.

In order to maintain the insulation be-
tween the two coils, connection of the
terminal No. 3 and No. 6 or the terminal
No. 2 and No. 5 is recommended, as
shown in the right figure.

Rectifiers should be inserted in this
circuit when the nominal coil voltage of
the R relay is more than 24 V DC.

Latching switch Reset switch
] -
- ==
[
®
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B) No damage will occur to the coil of

either the one or two coil bistable types
even if the operating voltage is as much
as 2 or 3 times the nominal coil voltage.

C) If separate pulses are applied to each
coil of the 2 coil bistable types, the first
pulse will operate when the pulses are of
equal voltage. When voltages differ the
higher voltage will cause operation
provided the voltage difference is greater
than the measured pick-up voltage.
Voltage difference on the coils will
reduce contact pressure proportionately.

Continuous bias voltage after an operat-
ing pulse lowers contact pressure and
vibration resistance.

coil L]__L

O”Q v
4 Ll £ bias voltage

o
coil

Ripple factor
Coils should be operated on pure DC.
Rectified AC may cause changes in the

pick-up/drop-out characteristics because
of the ripple factor. Use of a capacitor

in the circuit is recommended to keep
the ripple factor below 5%.

Pulsating component

N

capacitor (ripple filter)

~.7 ~7 1

T ! !

E min. E max. E mean |DC component

To calculate the ripple factor

E max.—E min.

X 100%
E mean °

Ripple factor (%) =

E max. = max. value of pulsating component
E min. = min. value of pulsating component
E mean = average value DC component

When designing R relay circuits
Care should be taken when designing
relay circuits since the response of the
relay is so fast that bouncing or
chattering from conventional relays in the
circuit may cause false operation.

When using long lead wires

When long wires (as long as 100 m or
more) are to be used, the use of
resistance (10 to 50 Q) in series with the
contact is required in order to eliminate
the effect of the possible inrush current
due to the stray capacitance existing
between the two wires or between the
wire and ground.

(Equivalent circuit)

Contact of R relay
5o {}
;T__/
10 t0 50 Q Lead wire

(100 to 300 m)

B Energy accumulated in
“7” static capacitance

1
1
I
1
i

/4

AC operation of latching relays

When using circuits such as those at the
right, avoid continued or extended
latching or resetting power input.

Reset
switch

¢

Latching
switch

S

1 coil bistable type

Latching
switch,

Reset
switch

2 coil bistable type

Capacitor discharge operation of latching types

When operating bistable (latching) types
by discharge of a capacitor, more reliable
operation can be expected if the time to
reach pick-up voltage is greater than 2
msec. at 5 to 10 pF: (24 V type).

(V)

T

NR relay
coil
SW

Specified
Pick-up voltage

|
more than 2 m sec.

— 1
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Automatic coil circuit interruption

Misoperation may occur in self-operated

cutoff circuits such as shown at right. ——l—“— L) i

This can be avoided by adding a resistor Fsw Coil voltage wave form

and capacitor and increasing the pick-up
v
o , T / )

voltage to above that specified.
In a timer circuit, step-pulse voltage from . .
pp g R relay contact =T .
R relay coil (Time) R relay coil

PUT (Programable Unijunction
Transistor) or SBS (Silicon Bilateral
Switch) is recommended.

R relay contact

Residual voltage

When single side stable types or latching
types are driven by transistor or UJT,
residual voltage is sometimes applied to
the coils and decreases contact pressure
at N.O. side even if the transistor or UJT
are in OFF condition. As a result,
characteristics of relays may be harmed.
Design your circuits in principle to make
such residual voltage zero.

Short circuit prevention between N.C. and N.O.
The separation of loads or insertion of a
resistor for circuit protection are Load separation
recommended for the circuits where
large current flows due to arcing. (See
Fig. 1). 4 N.C.
COM 1

Fig. 1

ACCESSORIES

PC board terminal sockets (with hold-down clip) mm inch

PC board pattern (Copper-side view)

5.0
10 03 99 197 '
— Y . 350 8-1.5 to 1.6 dia.
394 0127|615 §-059 to 063 dia.
242 2.4 (}
I=EE 029; q} a
200 s 106 QY
O 209 74
823 291 |
E LL._D ‘ rk
3o __Ods 44 %
4 473
' [ 1
General tolerance: £0.5 +.020 Tolerance: +0.2 +.008
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NAIS

UL File No.: E43149 CSA File No.: LR26550
e High breakdown voltage — Between open contacts: 750 Vrms
Between contacts and coil: 1500 Vrms

e Surge voltage withstand: 1500 V (Based on part 68, FCC standard)
e 1 coil and 2 coil latching types available
e High sensitivity
e High contact pressure
e Miniature size and low profile —standing only 8.6 mm (.339 inches)
mm inch including stand-offs on headers
e High speed —Operate time: Approx. 1 msec.
SPECIFICATIONS Contact bounce
Contacts Single side stable Approx. 0.5 msec.
Arrangement 1 Form C 1 coil latching Approx. 0.3 msec.
Initial contact resistance, max. 2 cail latching Approx. 0.3 msec.
(By voltage drop 6 V DC 1 A) 60 mQ Characteristics

Initial contact pressure

Approx. 9g .32 oz

Max. operating speed

Electrostatic capacitance

60 cpm at nominal load
300 cps. at no load

Contact-Contact 3pF Operate time Approx. 1 msec.
N.O. contact-Coil 4pF Release time Approx. 0.5 msec.
N.C. contact-Coil 5pF Initial breakdown voltage
Rating (resistive) Between open contacts 750 Vrms
Max. switching power 33 VA, 20 W Between Iivg parts and ground 1,000 Vrms
Max. switching voltage 110 V AC, 30 V DC ?etvyeen C,O” andlcontact . 1,500 Vrms
Max. switching current ACO3ADCIiA Initial msu_latuon resistance Min. 1,000 MQ at 500 V DC
Contact material Gold cobalt Max. contmuops power 0.5W _
Expected life (min. operations) Temperature rise 20 deg. (at 120 mW applgcat!on)
Mechanical (at 50 cps.) 10° ‘ 47 deg. (at 500 mW application)
Electrical Ambient temperature —ggg ;g +4885;CF
(1) 2‘5‘01 YODVC ,;gslcsats“i/;ive :8: ShocK resistqnce More than 100 G
0'2 A 24 V DC resistive 0 Vibration resistance 20 G, 10 to 55 Hz at
: double amplitude of 3.3 mm
TYPES AND COIL DATA at 20°C s5°F Unit weight 4g 140z
Single side Pick-up Drop-out Maximum Coil Nominal ORDERING INFORMATION
voltage, voltage, allowable resistance, Operating
stable V DC (max.) | VDC (min.) |voltage, VDC| Q(+£10%) | power, mW Ex. DR— —
DR-3V 2.4 0.3 6.8 94 96
DR-5V 4.0 0.3 10.9 320 78
DR-6V 4.8 0.6 12.8 330 109 Operating function Coil voltage
DR-12V 9.6 1.2 26.4 1,400 103 . K .
DR-24V 17.0 24 424 3,600 160 Nil: Single side stable | 3, 5, 6, 12,
DR-48V 336 4.8 74.1 1,000 209 'I:¢212°°"_:5:t°th'r:‘,9 24,48V
e : - : 2 coil latching
1 coil latching ctl':i:(a;g zla(;(\:v"a‘glr: Coil resistance, Ob:)%'::tr;rallg (Notes) 1. For UL/CSA recognized
s o . gnized types, add
V DC (max.) voltage, V DC Q (£10%) power, mW suffix UL/CSA.
DR-L-3V 2.4 8.9 160 56 2. Standard packing: Carton; 50 pcs.
DR-L-5V 4.0 145 420 59 Case; 500 pcs.
DR-L-6V 4.8 17.4 610 59
DR-L-12V 9.6 339 2,300 63 TYPICAL APPLICATIONS
DR-L-24v 17.0 53.8 5,800 99 Telecommunications equipment, alarm
DR-L-48V 33.6 102.7 21,100 110 devices, machine tools, NC machines,
2 coil lateh Pi(:tk-up mfm’r:gg Coihresi%f/nce, Nomitqal automatic warehouse control, conveyors,
col Vi e, operatin H HY : H
atching v D% zgm voltage. V DC | Coil |(§ c;i)l 0 po‘;v‘:r’ msv alr-gondltaongrs, pressing machines,
textile machinery, elevators, control
DR-L2-3V 2.4 63 80 112 els, pin-board programmers, parking
DR-L2-5V 4.0 10.6 225 111 paness, I . ’
DR-L2:6V %8 120 290 24 meters,'lndustnallrobo.ts, detectors,
DR.L2-12V 96 246 7510 119 annunciators, optlca! instruments,
: : ’ business machine, time recorders, cash
DR-L2-24v 18.0 43.8 3,840 150 registers, copiers, vending machines,
DR-L2-48V 33.6 63.0 7,950 290 medical equipment.
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DIMENSIONS

mm inch
20 10
787 304
8.2
15 323
059
0.4
018 3
98
1.11 5.08 7.62 | 5.08 024
: 300 ;
0 200 1 200 4 Stand-offs
03 03
012 012
0.4‘ —r - [ J LT 103 H :
ol += 7 =Frion PC board pattern (Copper-side view)
—ﬂr_ O3 6 O 8 i
_Ul N S -
16 o 14 1o 9 3 3 T
04 o O _ 1103
018 \':' %I S — ,_,‘Z'Zizl =T 0i2
03 03
012 012
5.08 7.62 5.08
200 300 200 \_1.3 DIA, HOLES _
051 DIA. HOLES

Note: No.6 and 11 terminals for the 2 coil latching types only.

General tolerance: +0.3 +.012

SCHEMATIC

(Bottom view)

Single side stable

616 14 O9 - 16 Q14 09 -

(Deenergized condition)

1 coil latching

+ 91 3 8
16 14 Q9

2 coil latching

(Energized condition)

1109 + 816 0 1109
616 14 1109 [T

| =

1 o9 |t

DATA

Operate and release time (Single side stable)

Coil temperature rise (Single side stable)

¢ 20 Operate time
£ 1.8
g 1.6
E14 2
212 ©
[ : 5 .
§ 1.0 oo
13 =
O 0.8 % ®
‘ 0. 6{ éso
0.4 2
£ 404
100 . 200 300 g
. —~ Operating power, mW -S 304
2 Release time
£ 04 20
)
£ 0.3
© 10
3
02 0 T T T T T T
@ 0 100 200 300 400 500 600
0.1 — Operating power, mW
T
101 200 300
——— Operating power, mW
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Pick-up/drop-out voltage vs. temperature
(Single side stable)

Pick-up/drop-out voltage vs. temperature
(1-coil latching)

Mechanical life
Change of pick-up and drop-out V

Change of contact resistance

Sample: 5 pcs. DR-5V Sample: 5 pcs. DR-L-5V Sample: 5 pcs. DR-12V
Frequency: 300 cps
T e T T T
N Drop-out /1 | —T—Set voltage >
ES 601 voltage ® s 10
) 5 P @ =
e 2 g
5 5 2 .
2 o g
& et TMin. & Q
} 40 60180 100 S 5
0 . k]
| Pick-up voltage &
|
Qrop—outv
0 |
10,000
—-——-= Temperature,”C ———— Temperature, “C No. of operations, x10*
Mechanical life Contact reliability test Electrical life

Sample: 5 pcs. DR-12V
Frequency: 300 cps

c
€
@
E 100
g
k2]
v
e
s}
£
c
Q y
7 P // N N.O. side——
50 ,/ / (ave.) II
,/’ \ \\ L N
\
/’/ \\ /
7 AR
- N.C. sid
(ave.)
10,000 100,000

No. of operations, x10*

Sample: 10 pcs. DR-12V
Load: 10 pA 100 mV DC, 50 cps
Detection level: 100 Q

F(t) (%)
99.9
99.0
95.0
70.0
50.0
30.0
10.0 /
5.0 A
7
2.0
1.0 n 2 94 million
0.5 - 83 million
a: 40 million
02 95% reliability limit: {11
0.1 24 million B
’ 10,000 700, 00

No. of operations, x10*

Sample: 10 pcs. DR-12V
Load: 1 A 20 V DC resistive

F(t) (%)
99.9
99.0
95.0

70.0 F
50.0 &
30.0 /
7
/A
/

10.0
5.0

2.0

1.0 " 1530 Kk
0.5 #1420 k

95% reliabilty limit:
0.2 92

YENEEET
o1 100 1,000

No. of operations, x10*

Electrical life test

Change of pick-up and drop-out voltage

Change of contact resistance

Sample 10 pcs. DR-12V
Load: 101 mA 53 V DC relay coil
2 pcs. HG4-DC48V coils in parallel

Contact of DR relay (N.O.)

101 mA —
-0 0—e¢

150Q 0.9 uF
Load: 2 pcs. HG-DC48V
(525 Q, 2.2H)

53V DC

Pick-up/Drop-out voltage, V
N

b e O

———rall T

LTI

100 500 1,000

5,000 10,000

No. of operations, x 10*

30

n
o

Contact resistance, mQ

=

—N.O. side
—-=N.C. side ||
!

Ly |
7100 500 1,000 5,000 10,000

No. of operations, x10*
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e High radio frequency characteristics—isolation loss: 40 dB at 300 MHz
e Latching types available
o High sensitivity to be IC drivable: 60 mW pick-up only
¢ High insulation resistance
e High shock and vibration resistance thanks to
unique balanced armature construction
Shock: 50 G
Vibration: 30 G, 10 to 55 Hz at double amplitude of 5 mm

SPECIFICATIONS
Contacts Characteristics (25°C, 50% Relative humidity)
Style Bifurcated Max. operating speed 200 cps.
Arrangement 2FormC Operate time Approx. 2 msec.
Initial contact bounce, max. 1 msec. Release time Approx. 1 msec.
Contact pressure Approx.6g 210z Settime (latching) Approx. 2 msec.
Initial contact resistance, max. Resettime (latching) Approx. 2 msec.
(By voltage drop 6 V DC 1 A) 60 mQ Minimum pulse width (latching) 1.6 msec.
Electrostatic capacitance High frequency characteristics Approx. isolation 40 dB
Contact to contact 1 pF at 300 MHz (50 Q)
Thermal electromotive force Initial breakdown voltage
(atnominal coil voltage) Between open contacts 500 Vrms
Single side stable 35uV Between contact sets 500 Vrms
Latching type my; Between contact and coil 500 Vrms
Rating (resistive) Between live parts and ground 500 Vrms
Max. switching power 30WDC,50VA Initial insulation resistance 10,000 MQ at 100V DC
Max. switching voltage 30VDC,110VAC Temperature rise, max. 25 deg. at 120 mW operating power
Max. switching current 1ADC,0.5AAC 65 deg. at 500 mW operating power
Expected life (min. operations) Ambienttemperature —55°C to +85°C
Mechanical 3x107 _67°F to + 185°F
Electrical1 A30VDC 2x103 Shock resistance Functional:50G | Destructive:50G
05A30VDC 10° Vibration resistance Functional & Destructive:
0.1A12VDC 107 30 G, 10 to 55 Hz at double
amplitude of 5mm
Unit weight Approx. 4 g .14 oz
TYPICAL APPLICATIONS ORDERING INFORMATION
1. Communication equipment
2. Measuring equ1pn?en‘z Ex. DX @ 24V
3. Computer peripherals
4. Precision equipment for ships and I
airplanes Contact arrangement Operating function Coil voltage
2:2 Form C Nil: Single side stable DC:3, 5, 6, 12, 24 V

L : 1 coil latching
L2: 2 coil latching
(Standard packing) Carton: 50 pcs., Case: 500 pcs.
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DX

TYPES AND COIL DATA at2sc 77°F

(Terminals 1, 3, 5, 8, 14 are
idle terminals.)

Nominal Pick-up Drop-out Nominal Nominal Coil Max. allowable
Type Part No. voltage, voltage, voltage, operating operating resistance, voltage at
vV DC V DC (max.)| V DC (min.) current, mA power, mW Q (£10%) 40°C, V DC
DX2-3V 3 2.1 0.3 42.8 128 70 6.6
Single DX2-5V 5 3.5 0.5 25 125 200 11.0
side stable | PX2-6V 6 4.2 0.6 214 128 280 13.2
DX2-12v 12 8.4 1.2 12 144 1,000 26.4
DX2-24V 24 16.8 2.4 6 144 4,000 53.0
DX2-L-3V 3 (Set) 2.1 (Reset) 2.1 42.8 128 70 6.6
1 coil DX2-L-5V 5 3.5 3.5 25 125 200 11.0
latching DX2-L-6V 6 4.2 4.2 21.4 128 280 13.2
DX2-L-12V 12 8.4 8.4 12 144 1,000 26.4
DX2-L-24V 24 16.8 16.8 6 144 4,000 53.0
DX2-L2-3V 3 (Set) 2.1 (Reset) 2.1 85.7 85.7 257 257 35 35 4.6
2 coil DX2-L2-5V 5 3.5 3.5 50 50 250 250 100 100 7.8
latching DX2-L2-6V 6 4.2 4.2 -42.8 42.8 257 257 140 140 9.3
DX2-L2-12V 12 8.4 8.4 24 24 288 288 500 500 18.6
DX2-L2-24V 24 16.8 16.8 12 12 288 288 2,000 | 2,000 37.2
DIMENSIONS
Schematic (Bottom view) mm inch
Single side stable PC board pattern (Copper-side view)
200 _ 20 5 Z = Tolerance: +0.1.004
186 106 g (E Deenergized position 1 DIA.(min. 0.6)
J F 1;{5 (Terminals 1, 3, 5, 8, 14 are |17 038  (024)
— | 248 O 0 idle terminals.) 28
””UU”[H o'gu‘ Ji%% 141312 11 10 9 8 J
050! A__‘H.-%ggp 012 782 1 coil latching
020 LTE{&? {OB3 805 H) “Set position when terminals
1924 + 9 4 and 11 are energized. s
100
O

14 1312 1110 9 Matching 14 pins IC socket

8 J

2 coil latching
3 2 3 Z 5 6

it

14 13 12 11 10

“Set” position when either terminals 4 and
11 or terminals 3 and 5 are energized.
(Terminals 1, 8, 14 are idle terminals.)

nC~l

Relay is keyed
for correct insertion.

General tolerance: +0.3 +.012

Q

8 J

DATA

High frequency characteristics Operate & release time Contact reliability
(Isolation) (50 Q) g o
Sample: 10 pcs. DX2-12V g6 I ;.
Ambient temperature: 20°C 68°F g4 wl——] +HH
100 22 <
g X B DX2-5 V
o i 2 15.0 —
g% §% 70 200 300 Mn 3= 30 mv1 10 pA—]
£ 60l . Operating power, mW 5, /| Rejected level _|
5 ~ go 5 ERElES
§ 40 £, m=275 " —]
220 g E H = 3.2485x 10—
< =2 -0 = 1.2775x10"—
0 5 10 50 100 500: 20 . -95% reliability limit' = 1.25x10° ]
Frequency, MHz 20 100 200 300 i -
g Operating power, mW T Gz 63 o4 05080 g8 75 30 40 40e07g 3p
No. of operations, x107, (Weibull)

Thermal electro motive force

Sample: 5 pcs. DX2-5V

Coil applied V: 100%V

Ambient atmosphere: 20°C 68°F 60% RH

40
>
=2
w 30
=
w
g
@ 20
10—~
77
77
IIII
7
0 2 4 6 10
Hour
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NAIS

e Unique balanced armature construction
¢ High radio frequency characteristics—isolation loss: 40 db at 200 MHz
e High insulation resistance—10' Q at 100 vV DC
e High contact reliability—filled with dry N, gas

mm inch

SPECIFICATIONS
Contact Coil
Contact arrangement 2 Form C Minimum operating power Approx. 280 mW
Contact pressure Approx. 9g 0.32 oz Nominal operating power Approx. 580 mW
Contact material Gold clad
Initial contact resistance, max. Characteristics
(By voltage drop 6 V DC 1 A) 50 mQ Max. operating speed 25cps.
Electrostatic capacitance Initial insulation resistance more than 10,000 MQ

Contact to contact: deenegized condition | 1 pF at 100V DC

energized conditon 2 pF Operate time Approx. 7 msec.

Contact to coil 3 pF Release time Approx. 4 msec.
Contact to case 3 pF Temperature rise Max. 45 deg.
Contact rating Operate bounce time Approx. 3 msec.

Max. switching power 15W, 20VA Release bounce time Approx. 3 msec.

Max. voltage

30V DC, 125V AC

Breakdown voltage

500V rms for 1 min.

Max. current

0.5A DC, 0.5A AC Shock resistance more than100 G
Expected life Vibration resistance more than 30G
(min. operations) Ambient temperature —55°Cto +80°C
Mechanical 3x107 ~67°F to +176°F
Electrical Gas leakage rate 10~ atm-c.c./sec.
(0.5A 30V DC resistive) 10° Unit weight Approx. 12 g .42 oz

2 Amp contact rating types also available on request

TYPES AND COIL DATA
Part No Nominal coil Pick-up voltage, | Drop-out V9ltage, Coil resistance, Q |Nominal operating| Max. allowable
- voltage, V DC V DC (max.) V DC (min.) at 25°C, +10% power, mW voltage, V DC (40°C)
DN2-DH-5V-1 5 35 0.5 44 568 7.5
DN2-DH-6V-1 6 4.2 0.6 60 600 8.8
DN2-DH-12V-1 12 8.4 1.2 250 576 18
DN2-DH-24V-1 24 17 2.4 1,000 576 36
DN2-DH-48V-1 48 32 4.8 3,500 658 72
(Note): Standard packing: Carton; 50 pcs. Case; 500 pcs.
TYPICAL APPLICATIONS

1. Communication equipment
2. Measuring equipment
3. Computer peripherals

4. Precision equipment for ships and airplanes
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DN

DIMENSIONS

20

2 Ca— Schematic
187

Contrasting bead

{74

(Terminal view)

I

5.08+0.15

2005 006

General tolerance: +0.3 + 012

PC board pattern mm inch
(Copper-side view) " 254
| | ‘

St

T

t -1.3 dia.
53-.081 dia

Tolerance: +£0.1 +.004

@000

DATA

Initial contact resistance

Contact reliability

Coil temperature rise

(%) mean value: 24 mQ
100|
P
I}
Q
[S
3
Su
83 " |
Sc 5
28
Eg2
3 £
<5
! 20 50 100 200
Contact resistance, mQ—s

F(t) 9.9

50.0

0.5A 30V DC

T Resistive
L1000
g 5.0
s
woo1.0

o (Weibull)

10 20 50 100 200 500

Number of operations, x10° —=

100

7
S

o

Temperature rise, deg. — =

0.5 1.0 1.5
Operating power, W —s=

=

Operate and release time

Contact resistance change

High frequency characteristics

Coil
5,6, 12, 24, 48V DC—

Coil bobbin
High heat resistance
High insulation
resistance

Mavable spring

Yoke

Balanced armature

High magnetic efficiency
High shock and vibration
resistance

Terminal

Contact pressure: Approx. 9 grams

Atuato

20— L
10 20 10-—in lt |1 P B
sertion loss
] N ton gss 1
c 100 8 10 50 100 500
T ; g
o Qo
8 S 50 g
2 5 % 100V AC HP-relay load I
E @ =
o £ <
5 5 P(\\ 1 +——
= . g 100V AC 0.5 A Resistive load
‘ ; X 3
0 i | ! 10 0
0 0.5 1.0 1.5 1 10 50 100 500 10 50 100 500
Operating power, W—= Number of operations, x 10%—s= Frequency, MHz —
. Initial i i istance is 10"°Q at
Crystal can 1. Initial insulation resista s 10"°Q a

100V DC. To maintain this high insu-
lation resistance, coating of PC board
surface is recommended, especially for
such applications as measuring equip-
ment.

2.The bottom surface of DN relay is a
metal plate. Therefore, when double
sided printed circuit boards are used,
an insulating plate is required.
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e High contact reliability—Contacts completely protected from adverse atmosphere
e Sensitive — 89 mW (1 Form A 5V) low operating power

Direct drive by TTL, DTL possible
¢ Thin-line, low profile—Stands 6.2 mm (.244 inches)off PC boards. Ideal for

high density packaging

e DIP terminal arrangement—Matches IC socket

a e Magnetic shielded—Negligible influence of stray magnetic fields
inc DAta | 7.2 283 e Contact arrangement—1 Form A, 2 Form A
mm inch - "pazg | 92 362 9 ’
SPECIFICATIONS
Contacts Characteristics (at 25°C 77°F, 50% R.H.)
Arrangement 1 Form A, 2 Form A Maximum operating
speed 500 cps.

Initial contact resistance, max.

(By voltage drop 6 V DC 1 A) 150 mQ Operate time max. 0.5 msec.
Rating (resistive load) Release time max. 0.1 msec.
Max. switching power 10 W (10 VA) Breakdown voltage
Max. switching voltage 100V AC Between open contacts 200 V DC for 1 min.
50v DC Between contacts and coil 500 V DC for 1 min.
Max. switching current 0.2A Initial insulation resistance 1,000 MQ at 100V DC
Expected life (min. operations) Electrostatic capacitance Approx. 1 pF
Mechanical 108 (contact/contact)
Electrical (resistive) Ambient temperature -30°C to +70°C
0.1 A 100 V AC 108 ~22°F to +158°F
0.001t0 0.2 A 6V DC 107 Shock resistance Functional: 50 G
0.001 t0 0.03 A 12V DC 107 Destructive: 100 G
0.041002A12VDC 5 x10° Vibration resistance (both | 20 G, 10 to 55 Hz at double
0.001 t0 0.02 A 24 V DC 107 functional and destructive) | amplitude of 3.4 mm
0.03Ato 0.2A 24 VDC 2.5 x106
0.01 Ato 0.2 A 48 V DC 4 x105 Unit weight DA1a | Approx. 1.4 g .05 oz
DA2a | Approx. 1.6 g .06 oz
Coil (at 25°C 77°F)
Minimum operating power DAla 48 to 113 mW
DA2a 91 to 160 mW
Nominal operating power DA1a | 89 to 230 mW
DA2a | 167 to 325 mW
TYPICAL APPLICATIONS ORDERING INFORMATION

Electronic computers and their
peripherals, security equipment,
medical equipment, measuring
devices and various consumer

appliances.

Ex. DA | 1a |—|12V|— E

Contact arrangement

Coil voltage (DC)

Classification of types

1a:1 Form A
2a:2 Form A

5,6,12,24V

Nil: without diode inside
D: with diode inside

(Standard packing) Carton: 50 pcs. Case: 500 pcs.
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DA

TYPES AND COIL DATA at25°c77°¢

i ick-u -out Coil Nominal Maximum Maximum

Part No. vgil::;:,l \ft;tl:tagi’:, I:\)/Lci’tzngg, resistance, operating gg:‘::ibr:; egﬂ‘ggge

Vv DC VDC (max.) | VDC(min) | Q (+10%) power, mW |0 ver mW (40°C) V DC (40°C)
DA1a-5V 5 3.7 0.5 280 89 357 10
DA1a-6V 6 4.2 0.6 280 129 357 10
DA1a-12V 12 8.4 1.2 720 200 356 16
DA1a-24V 24 16.8 2.4 2,500 230 360 30
DA2a-5V 5 3.7 0.5 150 167 540 9
DA2a-6V 6 4.2 0.6 150 240 540 9
DA2a-12V 12 8.4 1.2 510 282 500 16
DA2a-24V 24 16.8 2.4 1,770 325 508 30

Notes: 1. Coil resistance varies +0.4% for each +1°C change in coil temperature.
2. Diode-incorporated types are also available.

DIMENSIONS

mm inch Shematic (Top view)
Positioning _mark DAt1a
PC board pattern (Copper-side view) 8
DA1a
7.62
b—. 300—
h—7.2—
283 )
00 N N 7
: 1 2
i .0.25
Positioning mark 82% o010
“ostioning 1 DA2a
- el Hey 14 13 9 8
0.8 DIA.HOLE
DA2a B 031 ? o o T
&ii. ,.M:Tﬂ .
- --18.6, 747 — 0
L) T T
5.9 ,( i i f l cE l 1
/3/;%0.‘3 ! 1 2 6 7
3,50 4 % ;
138001
General tolerance: £0.2 =+.008 Tolerance: 0.1 +.004
DA1a with diode
DATA 14 13 9 8
Operate time Release time o
0.6 1 6 7
5 S
é 05 é
g o g DA2a with diod
= £ 004 Max. a wi iode
0.3 L 7 ]
2 % ool WL w1 o s
g 02 2 = AL LT Min o
o o ) L—_
0.1 0 08 1.0 12 14
x Nominal coil voltage
0 0.8 1.0 12 14
x Nominal coil voltage
1 2 6 7
Temperature rise i i Rate of change in pick-up voltage against
perature rise in coi distance when DA relays closely arranged
| All DA relays are of a magnetic “
DA1a L, sealed type, and the broken lines NOTES
70 DAz (for nonsealed type) are provided I I I .
A a for reference. _ ) When 1 Form C contact, latching
& 60 = Influencing Influenced Influencing . . .
8 2 relay relay  relay function and 20 VA switching
g 50 2 ;‘g N capacity are required, please use
o 40 & Lol [(Straight polarity) our NR-relays.
= 5 Sealed | ¥~ _Nonsealed type
g . Sz 10 oS
g %2 o ™
g 20 / o] Jp——
[as 5 g8-10 =
'/ g9 Sealed| .~ Nonsealed type
10 g3 -20|ype7z
é‘f -0 // | (Reverse polarity)
%5102 03 0.4 05 0.6 ©-40 ﬁg_/ g& 5151 72597 }:?g)
Operating power, W —_— inter-réiay distance ¢ (mm inch)
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mm inch

e Most suitable for measuring instrumentation

“Q” version—[

e High insulation resistance

e Wide variety for versatile applications
Standard version—E

No electrostatic shield—General use
1 electrostatic shield pin
2 electrostatic shield pins
1 electrostatic shield pin }
2 electrostatic shield pins

} Measuring instrument use

High quality measuring instrument
(IC, LSI checker)
Standard version: 1000 MQ

“Q” version: 10,000 MQ
e High sensitivity: 130 mW nominal power

e High speed operation: 0.5 msec. operating time

SPECIFICATIONS

Contact Characteristics
Arrangement 1 Form A Initial insulation resistance Standard version “Q” version
Initial contact resistance, max. 150 mQ Between open contacts 10° 10"
Contact material Rhodium Between contacts and coil 10° 10"
Electrostatic capacitance With electrostatic | No electrostatic Between contacts and ground 10° 10"
(measured at 1 MHz) shield pin shield pin Initial breakdown voltage

Between open contacts 1.0 pF 1.5 pF Between open contacts 200 V DC for 1 min.

Between contact and ground 4.0 pF — Between contacts and coil 500 V DC for 1 min.

Between contact and coil 4.0 pF 6.0 pF Between contacts and ground 500 V DC for 1 min.
Thermal electromotive force Operating charactoristics Standard version “Q” version

(at nominal coil voltage) Max. 20 pV Operate time (msec.) 05 05
Rating (resistive) Release time (msec.) 0.2 0.2

Max. SW{tch!ng power 10 W, 10 VA Bounce time (msec.) 0.5 0.2

Max. SW{tch!ng voltage 100 V DC, 100 V AC Max. operating speed 200 cps. (mechanical)

Max. switching current 05A -

. Temperature rise 30 deg.

Max. carrying current 1.0A (25 deg. for 5 V high sensitive type)
High frequency characteristics | 1 electrostatic 2 electrostatic Shock resistance
(at 900 MHz) shield pin shield pins Functional 50 G

Isolation Min. 20 dB Min. 20 dB Destructive 100 G

Insertion loss Max. 2.0 dB Max. 1.6 dB Vibration resistance

V.S.W.R. Max. 2.5 Max. 2.0 Functional 20G, 10 to 55 Hz at
Expected life (min. operations) | Standard version “Q’” version double amplitude of 3.3 mm

Mechanical 108 2x108 Destructive 20G, 10 to 55 Hz at

Electrical 108 108 double amplitude of 3.3 mm

(0.4A24VDC) | (0.4A24VDC) Ambient temperature —40°C to +80°C
108 —40°F to +176°F
(10 mA 30 mV DC) Unit weight

Pulse transmission characteristics
DB relay contact can transmit the pulse signal of shorter than 1.0 nsec.

Pulse before

Pulse form after passing contact

passing contact

1 electrostatic shield pin

2 electrostatic shield pins

Approx. 1.5 g .05 0z

TYPICAL APPLICATIONS

Standard version: General measuring
instrument

90% F 90%

10% 10%

350 PS

600 PS

—

-

90% i

10%
500 PS

Telecommunication
Signal switching
applications for

IC checker and

LS| checker

“Q” version:

ORDERING INFORMATION

i

e High sensitive type (80 mW) is only available for 5 V.
e 1 electrostatic shield type and 2 electrostatic shields type are available with coil
voltage 5V and 12 V.

12 |V  “Q" version is only available with 1 electrostatic shield or 2 electrostatic shields type.

e Epoxy coating on metal can is available.

Contact arrangement Standard or "Q" Sensitivity No. of shield pin Coil voltage
1: 1 form A Nil: Standard version | Nil: Standard (130 mW) Nil: No electrostatic shield pin | 1.5, 3, 5, 6, 9, 12, 15,
Q: "Q" version S: High sensitivity (80 mW only for 5 V) | 1: 1 electrostatic shield pin 18, 24
2: 2 electrostatic shield pins

Note: Standard packing; Carton: 100 pcs. Case: 1,000 pcs.
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DB

TYPES AND COIL DATA

Standard Versions

Part No. Nominal |Pick-up Drop-out Nominal Coll Nominal Max. allowa-
No electrostatic |1 electrostatic| 2 electrostatic| voltage, |voltage, voltage, current, resistance, | operating | ble voltage,
shield pin shield pin shield pins VvV DC V DC (max.)| VDC (min.)| mA Q (+10%) | power, mW |V DC
DB1-15V — — 1.5 1.05 0.3 86.2 17.4 130 1.8
DB1-3 V — — 3 2.1 0.6 43.5 69 130 3.6
DB1-5V DB1-1-5 V DB1-2-5 V 5 3.5 1.0 25.9 193 130 6.0
DB1-S-5 V DB1-S§1-5V | DB1-S2-5 V 5 4.0 0.5 16.0 312 80 6.0
DB1-6 V — — 6 4.2 1.2 21.5 279 130 7.2
DB1-9 V — — 9 6.3 1.8 14.2 636 130 10.8
DB1-12 V DB1-1-12 V DB1-2-12 V 12 8.4 2.4 10.8 1,115 130 14.4
DB1-15V — — 15 10.5 3.0 8.5 1,768 130 18.0
DB1-18 V — — 18 12.6 3.6 6.9 2,600 130 21.6
DB1-24 V — — 24 16.8 4.8 5.3 4,544 130 28.8
“Q” versions
Part No. Nominal  |Pick-up Drop-out Nominal Colil Nominal Max. allowa-
voltage, |voltage, voltage, current, resistance, | operating | ble voltage,
1 electrostatic shield pin|2 electrostatic shield pins VvV DC V DC V DC mA Q (+10%) | power, MW |V DC
DB1Q-1-5V DB1Q-2-5V 5 3.5 1.0 25.9 193 130 6.0
DB1Q-S1-5V DB1Q-S2-5V 5 4.0 0.5 16.0 312 80 6.0
DB1Q-1-12V DB1Q-2-12V 12 8.4 2.4 10.8 1,115 130 14.4
DlMENSlONS mm inch

|

7]

20

.7&}?

i !
187

L\Q

Direction indication

|
5‘ l
197 ! 8'2%
f [ I [ i}
‘ ! 4.3
A77
0.4 di
12.7 . ia.
254 560 254 018
Ho0 00

General tolerance: +0.3 +.012

PC board pattern (Copper-side view)

2 electrostatic shield pins (6 terminals)

254 6-0.8 dia. hole
’ A= -5 6-.031
R |
- P
2.54
100 -mp—f—
1 electrostatic shield pin (5 terminals)
2{83 5-0.8 dia. hole
N - o 5-.031
D |
254
00—
No electrostatic shield pin (4 terminals)
254 2.54 4-0.8 dia. hole
-100 R oy e e D 4031
I 1
1
% - Py
254
100

Tolerance: +0.1 +.004

=y

Direction indication
1 shield pin (5 terminals)

Direction indication

Schematic (Bottom view)

r

2 shield pins (6 terminals)

—_——

4 |

T

S—T0 —R

Direction indication

No shield pin (4 terminals)

-

DATA

1. Coil temperature rise
Sample: DB1Q-2-5V
Quantity: 10 pcs.

2. Operating/resetting/boun
characteristics
Sample: DB1Q-2-5V
Quantity: 10 pcs.

cing time

3. Ambient temperature characteristics
Sample: DB1Q-1-5V

Quantity: 10 pcs.

D
o

o
(=]

N
(=]

Temperature rise, deg.
w
o

n
o

v

Z

IS

80

100 120 140 160

Voltage applied to coil, %V

180 200

n
Q
o

Operating time
1
Bouncing time

-
u
(=}

Operating/resetting/bouncing time, psec.
8

o
(=]

100

120
Voltage applied to coil, %V

3 &
Resetting time, psec.

o
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o

Drop-out
voltage

Mean value
Mean value
|

/

n
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DB

4. High frequency characteristics
Sample: DB1Q-2-5V (shield ground 2-point type)

® |solation characteristics e Insertion loss characteristics e Return loss, V.S.W.R characteristics
100 1.4 100
1.2
80! 80
o 10 DB1Q-1.5V
’;{ : (Shield ground 1-point type)| a
Jas] @ g 60
1; 60| g 0.8 / 8 Return loss |  V.S.W.R.
5 S N c 15
8 ~ 5 2 N /
8 40 N 2 06 - DB1Q-2.5V 5 40 N 14
- = (Shield ground 2-point type) / T »/ <
I~ 132
\\"“-r 0.4 % > QY i
20 L 20 > 12>
0.2 A TN
‘ B anat 1 1.1
0 0 0 a 1.0
50 00 500 1000 N 50 00 500 1000 50 00 500 1000
Frequency, MHz Frequency, MHz Frequency, MHz

NOTES

1. Ripple factor: Coils should be operated on pure DC. Rectified AC may cause changes in the pickup-dropout characteristics
because of the ripple factor. Use of a capacitor in the circuit is recommended to keep the ripple factor below 5%.
. Soldering: Soldering should be done within 3 seconds.

. Avoid applying external force to terminals since this may affect reed inside.
. This relay contain glass encapsulated reed inside. So avoid shock, vibration and dropping as much as possible.

HON
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HD

UL File No.: E43149
CSA File No.: LR26550

® |deal for portable devices! Only 1.7 g.
e Ultra-small type with dimensions:
8.3 mm heightx12 mm lengthx7.4 mm width
® High sensitivity: 280 mW nominal operating power
® Gold-clad bifurcated contact for high reliability
e Sealed construction

mm inch

SPECIFICATIONS

Contact Characteristics (at 25°C 77°F, 50% Relative humidity)
Arrangement 1 Form C Max. operating speed 20 cpm (at nominal voltage)
Initial contact resistance, max. Operate time Approx. 3 msec.

(By voltage drop 6 V DC 1 A) 100 mQ Release time Approx. 3 msec.
Contact material Gold-clad silver Initial breakdown voltage

Rating (resistive) Between open contacts 500 Vrms

Max. switching power 30 W, 50 VA Between contact and coil 500 Vrms

Max. switching voltage 60 VDC, 125V AC Initial insulation resistance 100 MQ at 500 V DC

Max. switching current 1ADC, AC Temperature rise Max. 50 deg.

Max. carrying current 2ADC, AC Ambient temperature ~25°C to +60°C
UL/CSA rating 1A30VvDC 13°%F to +140°F
Expected life (min. operations) Shock Functional 10G

Mechanical (at 180 cpm) 5x10° resistance Destructive 100 G
Electrical (at 20 cpm) 1 A30 V DC 10° ) 6 G, 10 to 55 Hz
0.5A 100V AC 10° Vibration Functional at double amplitude of 1 mm
Coil (at 25°C 77°F) resistance Destructive 12G, 1010 554 Hz
— - at double amplitude of 2 mm
Minimum operating power 179 to 192 mW Unit weight 17g 060z
Nominal operating power 280 to 300 mW
TYPICAL APPLICATION ORDERING INFORMATION
1. Low voltage signal change-over in
portable \?CR,%amera, a%dio, and HD — M —| bCi2v
other small household devices.
2. Use in lap top computers and other -
small computer and peripheral Contact arrangement Coil voltage
devices (printers, plotters, etc.). 1:1 Form C DC 1.5, 3,5,
6,9, 12,24V

Notes: 1. For UL/CSA recognized types, add suffix UL/CSA.
2. Standard packing; Carton: 100 pcs. Case: 500 pcs.

TYPES AND COIL DATA

Nominal ick-u Drop-out Coil Nominal .
Part No. voltage, \'/)clﬂtag: vol:)agg, resistance operating o'\::;?:tri‘:; I\‘:l:l):.agl‘leov‘\;aoblce
v DC V DC (max.) V DC (min.) Q (£10%) current, mA S 4o
(at 20°C 68°F) | (at 20°C 68°F) | (at 20°C 68°F) | (at 20°C 68°F) | (at 20°C 6e°F) | Power,mW | (at 60°C 140°F)
HD1-M-DC1.5V 1.5 1.2 0.15 8 187.5 280 1.65
HD1-M-DC3V 3 2.4 0.3 32 93.7 280 3.3
HD1-M-DC5V 5 4.0 0.5 89 56.1 280 5.5
HD1-M-DC6V 6 4.8 0.6 128 46.8 280 6.6
HD1-M-DC9V 9 7.2 0.9 270 33.3 300 9.9
HD1-M-DC12V 12 9.6 1.2 515 23.5 280 13.2
HD1-M-DC24V 24 19.2 2.4 2,060 11.6 280 26.4
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DATA

1. Maximum switching power 2. Life curve 3. Contact reliability test
Condition: 1V, 1 mA, 1 kHz AC
Detection level (5 Q)

Sample: HD1-M-9VDC, 10 pcs.

F(t), %'
1.0 TS T K 1,000 99.9
DC resistive load 1y g
05 17 I 500 :
DG inductivel\ 1 700
< Ny load AC resistive X
< (L/7R ==X load} \\ 50.0
o2 mee. 5 N 30.0 »
=3 - .
° AC inductive load X 100 X
801 (cose = 0.4) \ L \ N 10.0 7
5 a 7% RSN 50 A
o N 7
N 30 N30 V DC resistive load y
0.05 20 m=172 m
1.0 7: 9.2 million times +
125 VAC N = u: 8.2 million times | | |
10—resistive loa - -~ 95% reliability limit: T
0.2 1.5 million times |||
0'1 (Weibull probability paper)
0 3 5 10 30 60 100 0 0.2 0.4 0.6 0.8 1.0 ’ 1.0 10.0
——= Contact voltage, V —= Switching current, A No. of operations, x10°
4. Coil temperature rise 5. Operate/release time 6. H,S gas test
Gas density: 2 to 5 ppm
Ambient temperature: 35 to 37°C 95 to 99°F
Humidity: 35 to 85% RH
50 4 1,000
2A B
/ 1A
§ G 500
P 40 A0 A £ i
§ - 0
s / / & ?
2 30 P / 3 2100
© > % 2 3 Max.
g s 5 50 = E =Mean
£ 2 5 o Min.
s 8. 30
1
10 10,
0= 80 100 120 0 0 240 480
Coil applied voltage, %V Coil applied voltage, %V Exposure time, hours

7. Ambient temperature characteristics DIMENSIONS mm inch

Schematic (Bottom vi
5 ic ( m view)

R N.C.
g Pick-up voltage ¢
8120 ,/ ] COM
- a4
o z
2 A Drop- 12 7.4- bi
T Drop-out voltage 47 251 N.O. COIL
|
' I ' PC board pattern ' .
~40 =20 507 40 | 80 | 80 ’ (Copper-side view) 6031 dia.
Fa Ambient temperature, °C %o%
1 0.5 .
P '?20
2 T T %
D. _20 X
v 2p .1?7 |
0.5 0.5
020 0.2 02 020
5 5: '.oag 62 o0 5 08‘| 1.16
00T 600 500 0567, @_7-62,41 046
028 100 300
General tolerance: £0.3 +.012 Tolerance: +£0.1 +.004

123




mm inch

UL File No.: E43149
CSA File No.: LR26550

¢ High sensitivity: 150 mW/200 mW
¢ A wide range of ambient temperature: —-40°C to +70°C —40°F to +158°F
¢ Sealed construction
¢ Rating: 1 A30V DC

SPECIFICATIONS

Contact Characteristics (at 25°C 77°F, 50% Relative humidity)
Arrangement 1FormC Max. operating speed 20 cpm (at nominal voltage)
Initial contact resistance, max. Operate time (at nominal voltage) Approx. 3 msec.

(By voltage drop 6 V DC 1 A) 100 mQ

Contact material

Gold-clad silver

Rating (resistive)

Release time (at nominal voltage)

Approx. 3 msec.

Initial breakdown voltage

Between open contacts 500 Vrms
Nominal switching capacity 1A30VDC Between contact and coil 1,000 Vrms
Max. switching power 30 W o . Between contacts Min. 100 MQ at 500 V DC
M itchi It 50V DC Initial insulation B
ax. switching V(') age resistance e;wegln contact Min. 100 MQ at 500 V DC
Max. switching current 1A and col
Max, carrying current 2A Temperat.ure rise (max.)
- at nominal voltage 50 deg.
UL1CSA rating 1A30VDC Contact carrying current 1 A at 20°C
Expected life (min. operations) Ambient temperature -40°C to +70°C ~40°F to +158°F
Mechanical (at 180 cpm) 107 -
- . Functional 10G
Electrical (at 20 cpm) 1 A30 V DC 10° Shock resistance -
Destructive 100 G
Coil o Functional 6 G, jO to 55 H,z at double
Nominal ating | Standard t 200 MW Vibration amplitude of 1 mm
ominat operating | Standard type m resistance i 12 G, 10 to 55 Hz at double
power High sensitivity type 150 mW Destructive amplitude of 2 mm
Unit weight 1.89.066 oz

TYPICAL APPLICATION

® Automotive: Switching to small motor

1) Automirrow controller

2) Retractable head light controller

¢ Push button device: Dial pulsing

¢ Low-voltage signal switching and motor control of small home
appliances such as portable video tape recorders and audio

devices

° Operating of dish-control motors for PCs and word processors

ORDERING INFORMATION

Ex. HY 1 Z |—| 3V

Contact arrangement

Sensitivity

Coil voltage (DC)

1:1 Form C

Nil: High sensitivity 150 mW
Z: Standard 200 mW

1.5,3,45,5,6,9,12,24V

Standard packing: Carton: 100 pcs. Case 500 pcs.
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TYPES AND COIL DATA at20cosr

Nominal Pick-up Drop-out Coil Nominal Nominal Max. allowable
Part No. voltage. V DC voltage, V DC | voltage, VDC | resistance Q operating operating voltage, VDC
e, (max.) (min) (x10%) current, mA power.mW | (at 70°C 158°F)
© HY1Z-1.5V 15 1.125 0.15 11.25 133.3 1.8
o
2> HY1Z-3V 3 2.25 0.3 45 66.7 3.6
kel
g HY1Z-4.5V 45 3.375 0.45 101.2 44.5 5.4
C
< HY1Z-5V 3.75 0. 125 40 6
s 5 5 200 mW
=z HY1Z-6V 6 4.5 0.6 180 33.3 7.2
g HY1Z-9V 9 6.75 0.9 405 22.2 10.8
&  |HY1Z-12V 12 9 1.2 720 16.7 14.4
HY1Z-24V 24 18 2.4 2,880 8.3 28.8
HY1-1.5V 15 1.125 0.15 15 100 1.95
HY1-3V 3 2.25 0.3 60 50 3.9
HY1-4.5V 4.5 3.375 0.45 135 33.3 5.85
(4]
Ev < |HY1-5V 5 3.75 0.5 166 30.1 6.5
Tz 150 mW
=z £ HY1-6V 6 4.5 0.6 240 25 7.8
EF Hy1ov 9 6.75 0.9 540 16.7 1.7
28 IHy1-12v 12 9 1.2 960 12,5 15.6
HY1-24V 24 18 2.4 3,840 6.25 31.2
DIMENSIONS mm inch
PC board pattern (Copper-side view)
2.54 7.62 (0<f§2)
74 12 o a0 £092) 6.4 gia,
297 " 462 6-.08¢ dia,
[ N
10.1 T o (iv
i 398 52 82 : .
200 1
oLty
LT o ¥ | T 254
00
35 :
188 |
| \
|04 dia. 2.54
025 ‘_I 016 dia. 0.25 100
010 155y 010 . )
5 7;&?} o Schematic (Bottom view)
(.032) N.C.
COM
N.O.
General tolerance: £0.3 £.012 Tolerance: 0.1 .004
1. Maximum switching power 2. Life curve 3. Mechanical life
Tested sample: HY1Z-12V, 10 pcs.
Ambient temperature: 20°C to 25°C 68°F to 77'F
1000
1.0 —~ ’AU risistive 500 > o
00— & s
< 05 N 200 \ § . Pick-up voltage
g DC resistive 'i. 50 \, g \\\ é" 6 i
g 2 N\ N D 5
] 5 30 3
g o 2o — NN Z . il
N\ o Drop-out voltage
10 o~ 3 ~
30V DC—
:ezgs\ti/\;"é(%r) ad resistive load 2
"
10 30 60100125 02 04 06 08 10 12 0 100 300 500 1000 2000
———= Contact voltage, V ————= Switching current, A —— = No. of operayions, x10*
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4. Electrical life
Tested sample: HY1-12V, 6 pcs.
Condition: 1 A 30 V DC resistive load, 30 cpm
Circuit:

Change of pick-up and drop-out voltage

Change of contact resistance

—i

N.C. side: 3 pcs.
N.O. side: 3 pcs.

Pick-up voltage

Drop-out voltage

Pick-up/drop-out voltage, V

10 20
~——— No. of operations, x10°*

@
o

60

Contact resistance, mQ
ey
O‘

20

10 20
———= No. of operations, x10*

5-(1). Coil temperature rise
(150 mW high sensitivity type)
Tested sample: HY1-9V, 5 pcs.
Ambient temperature: 24°C 75°F

5-(2). Coil temperature rise
(200 mW Standard type)
Tested sample: HY1Z-12V, 5 pcs.
Ambient temperature: 23°C 74°F

6. Operate/release time characteristics
Tested sample: HY1Z-12V, 5 pcs.
Ambient temperature: 25°C 77°F

90

80
70 1A

NN

L0 A

60 v i

50 /

A

Coil temperature rise, deg.

A\

20 A

10

05— 700 720 150 170
Coil applied voltage, %V

90 5

80

60
7
50 -

AN

Coil temperature rise,deg.

30 ’,4

7

A\

20

10

0—¢

80 100 120 150 180
~——————= Coil applied voltage, %V

§ 2 Operate time

£

o

£

Q

@

Q2 Max.

[ =

E "

T g Rel . Min.

2 Release time Max.

o X
Min.

0

80 100 120
Coil applied voltage, %V

7. Distribution of pick-up and rop-out voltages
Tested sample: HY1-12V, 50 pcs.

8. Distribution of contact resistance
Tested sample: HY1-12V, 50 pcs.

Distribution of contact resistance
Tested sample: HY1-12V, 50 pcs.

Ambient temperature: 23°C 74°F N.C. side N.O. side
25 25 25
Drop-out voltage
20 20 20
Pick-up voltage >
£ 15 £ 15 £ s
© © ©
3 p=] 3
(] (€] o
10 10 10
5 5 5
0 0 ol

2327 3.1 35 167 73 79

R RIS 14 Tl
263.03438 6.0 66 72 78 84
—— Pick-up/drop-out voltage, V

30 33 36 39 42
LSRN S SR
32 35 38 41 44
Contact resistance mQ

30 33 36 39 42

[ S I I
32 35 38 41 44

—— Contact resistance mQ
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NOTE

Soldering and cleaning

HY relays have the sealed construction.

It is possible to do automatic soldering and automatic cleaning,
but avoid the ultrasonic cle<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>