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ENational

Relays for advanced technology

MOST ADVANCED
POLARIZED RELAY

e Ultra-small size
¢ High sensitivity:
2 Form C; 140mW power consumption (single side stable type)
4 Form C; 280mW power consumption (single side stable type)
o Surge voltage withstand: 1500V FCC Part 68
o Sealed construction allows automatic washing.
 Self-clinching terminal also available.
e M.B.B. contact types available.

mm inch e UL/CSA recognized.

Contact Characteristics (at 20°C 68°F)

Arrangement 2 Form C, 4 Form C Max. operating speed i 20cpm O,
Initial contact resistance, max. 50mQ Operate time (at nominal voltage) Approx. 2msec.

(By voltage drc.m 6v OC 14) i Release time (at nominal voltage) Approx. 1msec.

Contact material Gola-cled silvey Set time (iatching) (at nominai voltage) Approx. 2msec.

Max. switching power 30w, 62.5VA (resistive load) Reset time {latching) (at nominal voltage) Approx. 2msec.
Rating Max. switching voltage 110V DC, 125V AC nitial Between open contacts 750Vrms for 1 min. *
Max. switching current A 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 OC
UL/CSA rating 03A110v 0C P g o aevacts 1,500V
0.5A 125V AC Stween open cont :

L o Mechanical (at 180cpm) 00 = Initiat lnsulatno.n resistance Min. 1,000MQ2 (at 500V DC)

life (min. | Electrical | 1A 30V DC resistive 2%10° * E?g;’ﬁg{%}f:ge) Max. 50 deg.

operations i ;

: ) | (at 20cpm) | 0.5 125V AC resistive 10° % ‘Ambient temperature T40°C to +70°C —40°F 1o ~158°F *

*Specifications for M.B.B. contact types shown as follows: ] Functional 50G

Expected ffe Mechanical (at 180cpm) r 107 Shock resistance po— 100G

(min. operations) | Electrical 1A 30V DC resistive 10° - ] Functional 18G, 10 to 55Hz at double amplitude of 3mm

: _|(@t20cpm) Vibration resistance 5 cinuctive 30G, 10 to 55Hz at double amplitude of 5mm

Notninal operating power (Single side stable type) 200mW i 2 Form C: Approx. 1.59 0530z
M.B.B. time Min. 10usec. Unit weight | 4 Form C: Approx. 3g -1060z.

initial breakdown voitage | Between open contacts 300Vrms

. —40°C to +50°C
Ambient temperature _AOF 1o < 120°F

ORDERING INFORMATION

—
Ex. TQ | 2 ‘ : i
i = T

| Contact arrangement Terminal shape

L2 — 2M | — 8V
— 1

i
‘ Operating function MBB function : Coil voltage (DC)

2:2Form C Nil: Standard PC board terminal

H: Self-clinching terminal

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

Nil: Single side stable 2M: 2MBB (2 Form D)
L: 1 coil latching !
L2: 2 coil latching

l
|
l

TYPES AND COIL DATA

1. 2 Form C type

(at 20°C 68°F)

Operating Part No Nominal voltage, Pick-up set voitage, Drop-out/reset Nominal operating Coil resistance, Nominal operating Max. allowable
function § vDC V DC (max.} voitage, V DC (min.) | current, mA (£10%) 0 (£10%) power, mW voltage, V DC
TQ2-3V 3 2.25 0.3 46.7 64.3 140 45
TQ2-4.5V 45 3.38 0.45 31.1 144.6 140 6.7
Single TQ2-5V 5 3.75 0.5 28.1 178 140 75
side TQ2-6V 6 4.5 0.8 23.3 257 140 9
stable TQ2-9V 9 .75 09 15.5 579 140 [ 13.5
~ TQ2-12V 12 9 12 1.7 1,028 140 ‘ 18
v re) TQ2-24V | 24 18 2.4 8.3 2,880 200 36
= Y = TQ2-L-3V 3 2.25 2.25 33.3 90 100 45
()] [ TO2-L-4.5V 4.5 3.38 3.38 222 202.5 100 6.7
}\_B{%\ [7Q2L-5v 5 3.75 375 20 250 . 100 75
‘Z‘\i}ﬁlat‘ﬁ:mg {_TQ2-L-6V 5 45 45 16.7 360 | 100 5
e 4 t EOIY 9 6.75 6.75 1.1 810 ' 100 1 135
12 9 9 8.3 1,440 100 B 18
Y 1Q 18 8.3 3,840 150 36
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2. 4 Form C type

Operating Part No. | Nominal voltage, Pick-up set voltage, Drop-out/reset i Nominal operating Caoil resistance, Nominal operating Max. allowable
function | vV DC V DC (max.) voltage, V OC (min) ! current, mA (£10%) O (£10%) power, mW voltage, V DC
TQ4-3V 3 225 0.3 : 93.8 32 280 45
T7Qs-4.5V 45 3.38 0.45 | 62.2 723 280 6.7
Single | JQ4-8V 5 3.75 0.5 ‘ 56.2 89 280 i 75
side TQ4-6V 3 45 0.6 46.5 129 280 } 9
stabie TQ4-9v 9 6.75 0.9 31.1 289 280 135
TQ4-12V 12 9 12 233 514 280 18
| TQ4-24V 24 18 2.4 1.7 i 2,056 280 36
T TQ4-L-3V 3 2.25 2.25 6.5 [ 45 200 45
7 TQa-L-4.5V 45 ! 3.38 3.38 44.4 ! 101.2 200 6.7
. T TQ4-L5V 5 375 3.75 40 125 200 75
,’afc‘r’]‘:ng TQa-L-6V 6 %5 45 333 180 | 200 3
TQ4-L-9V 9 6.75 6.75 222 405 i 200 13.5
TQ4-L-12V 12 9 9 ‘ 16.7 720 i 200 18
" TQ4-L-24V 24 18 18 ! 8.3 i 2,880 200 36
T TQ4-12-3V 3 2.25 2.25 | 133 ‘ 25 400 i 45
. TQ4-L2-45V 4.5 3.38 3.38 ! 88.9 50.6 400 ‘ 6.7
, TQ4-12-5V 5 3.75 3.75 80 62.5 400 I 7.5
éfc‘;'i‘ng TQ4-L2-6V 6 45 45 666 30 400 3
TQ4-L2-9V 9 6.75 6 75 444 202.5 400 13,5
TQ4-L2-12V 12 : 9 | 33.3 360 400 18
TQ4-12-24V 24 ! 18 { 1 a 16.7 1,440 400 36
Notes: 1. Please add “H" for self-clinching terminal types as TQ4H-L-3V, TQ2H-1.-24V.
2. AgPd stationary contact types available. Please add suffix “-3" like TQ2-12V-3.
3. Specified value of the pick-up, drop-out, set and reset voltage is with the condition of square wave cail pulse.
4. Standard packing: Tube:50pcs Case:1,000pcs.
DIMENSIONS PC board patter:; (Bottom view) mm inch
1) 2 Form C Standard PC board terminal 016 10-19 dia.
475 400
187 fs?f'"“ Fﬁg&“ﬁ 2,053
5404 [ 1
19721 ms n;- 5 W
3.5 - E[ = 7.62
g 138 f H—+300
: 0257 | 105 ; 1025 Modadel 11 . ‘
010 | {2547 020 |_7.62717010 == 11 oks Tolerance: +0.1 +£.004
1100 300 100
Schematic (Bottom view)
) ¢ Single side stable ¢ 1-coil latching o 2-coil latching
Self-clinching terminal (Deenergized condition) (Reset condition)  (Reset condition)
475 14 9 E_—D_é_]
61ty 187 551 354 + 12 34 g 12314 g 4
1973 u:s I — 0 :—T\? :": +
35 ‘) '] oy
8 = m 9 LTS o 23 e Z
0.25 I _Jlos 0.25 09 87 6 0987 6 109876
010 2547 020 | 7.62_1 010
100 T.300 Direction indication* Direction indication * Direction indication*
General tolerance: +£0.3 £.012  Orientation stripe typicak-located on top of relay
PC board pattern (Bottom view
2) 4 Form C Standard PC board terminal P ( 16-1.0 dia. )
4.7 22.86 16-.039 dia.
X — 1 ——— T 500, -
594 1560 2.54
197458 100
35 ‘U—U—U—U—U—U—U——U—‘ H e
138 1 l 7.'62
! i1 300
o 508 ua —H520 L?G"d— [ 1ddob b bl
100 9109 T4+ 254 Tolerance: £0.1 +.004

Self-clinching terminal

4.75. _
187 1051 N f‘“sa
5184
197‘:%2 N
357
138) 1
025 \
010 S.OB_L 2.54 020 L762
200 Too

General tolerance: £0.3 +.012

.100
Schematic (Bottom view)
e Single side stable e 1-coil latching
(Deenergized condition) (Reset condition)

e 2-coil latching
(Reset condition)

1 345678 10 E 345678 % 345678 0_
% (AR AL J" B IR AL AE ]+ + EREEAR]
i rd ¥ mi—r ;; 3m B
2% WEITI%HIHO} lol ?ﬂ 181716151413 lol +20 |a|7!515|l13 n

Direction indication® Direction indication* Direction indication®

*Orientation stripe typical-located on top of relay
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Tested sample: TQ2-12V, 50 pcs.

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

8. Distribution of set and reset voltage

Tested sample: TQ2-12-12V, 35 pcs.

9. Ambient temperature characteristics
Tested sample: TQ2-12V, 5 pcs.

Il
30— i
! Pick-up voltage
Drop-out voltage
>20 g =
H
[
3
a
10

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

30 T
; “Set valtage
\ I L I
| |53 Reset voitage
: i
i | |
» 201 7 T
g a !
o T !
3 | |
g |
[} ! :
| ‘r !
I 10 L ; -
| ;
| |
z i
10 20 30 40 50 60 70 80 90 100

Ratio against the rated voltage, %V

ES
T g' - -
T8 Tao ‘I '
P Drop-out|
S 730~ voltage 4%
a H N
5 —20—+—)
>
L 10—
)] I Pick-up voltage
Ambient —40 -20 0 | tcI up voltag
temperature, °C - 20 1%(']' 60 80
-
1
20
/
/
7 30
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10. Distribution of contact resistance
Tested sample: TQ2-12V, 30 pcs. (30x 4 contacts)

—_
—

.~(1) High-frequency characteris

Isolation loss characteristics

tics

11.-(2) High-frequency characteristics

Insertion loss characteristics

w
S
5 ]

————= Quantity
3

-
o

= L

0 30 40 50
Contact resistance, mQ

100

Isclation loss, dB

10 100
——— Frequency, MHz

1,000

Insertion loss, dB

1.0
08
06
0.4
¥
02 L
L1 1
0 10 100 1,000

—=Frequency, MHz

Tested sample: TQ2-12V, 6 pcs.

12.-(1) Malfunctional shock {single side stable)

12.-(2) Malfunctional shock (latching)
Tested sample: TQ2-L-12V, 6 pcs.

13.-(1) Influence of adjacent mounting

z XX ——Deenergized
z/ Y condition
----Energized condit

ion

Z‘/Z = Y —Reset sta
- Set state

te

L]

B
o
(=4
S 10 ,
5 L Pick-up voltage ON_ON
=== ifil
3 AH-
@ .. g
U171
) ]
S (TT T 1] omor
2T G wioss
3 Uil 3
% _—;":;;"’—’
ﬂ:—lG

0 197

~——— 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

2
@

gL

5 ; 3ickr-up‘vol|‘age' ON_li
37T !
] | | 7]
B | ! T
gL TTTTT]

E"‘\ - OFF_LI
A Y 7T

ES

gl 10 k‘ ’ : ‘, Ef"t"
L. ick-up voltage | QT

s =k | =)

S ST

T 10 onm”

® L J -

nnnng,

g D[rop;ou(' voltage | OFF| "

- | i | i LommmT

F(t), %

99,

99.0

95.0

70.0]
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30.0]

10.0 %l I
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1. Maximum switching power 2. Life curve 3. Mechanical life
Tested sample: TQ2-12V, 10 pcs.

T T T Y O - 100 ! i
i—DC load (cosp=1) T i | ik
-=-AC load (cos¢=1) USRI AL 30 Tl i
< I . }-80 v DC resistive load 2 80 [#1 il !
§1G o™ 100 = L + ‘ ‘; | iPick-up voitage il | 11 ‘,I
g “‘\ =) at I E 5 B =4 233 M?"-
Q - - ™ o H 1B
T Ac I~ x ™ it > . i B
gos T ¢ N T
5 0.4 AR 5 125 V AC resistive load €
Q N [ [
a ™4 10 : - <
0.3 | i ; ®
1 T
0.2 T — = f
1 : i
|
| | iR '
Lﬁﬁ 1t i |
30 100 200 0 0.5 1.0 1,000 10,000
Contact voltage, V ————= Switching current, A No. of operations, x 10*

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
100 100 T
|
5 % g % ! ‘
2 80 Pick-up voltage—T———1 5 80 '
g min, 60
g 5 50
§ 3
c é 40 =
S I
20
10 10 —
0 5 10 15 20 0 5 10 15 20
No. of operations, x 10 -———= No. of operations, x 10*
4.-(2) Electrical life (AC load) 5.-(1) Coil temperature rise (2C)
! Tested sample: TQ2-12V, 6 pcs. Tested sample: TQ2-12V
: Condition: 0.5 A 125 V AC resistive load, 20 cpm Measured portion: inside the coil
Change of pick-up and drop-out voltage Change of contact resistance Ambient temperature: 30°C 86'F
100, + J
100 70 Nominal coil voltage
90 90 . —3to 12 V DC type
>
I € a0 g% ~2-22V OC type
g, 70 ‘ Fflck-u?.yolmge - = Max. 3 70 8 50 —i1 A
T COMRERE U OReE B 5 5 _4”
g s ‘ 3 =T 2] )
S 8 sc g 30 a7 ] 4
40 € 40 £ ¥ o
R N i B e, L § e £ =
30 30 Min. 20 -~
; ) e
20 ~4Min. 20
10 : 10 10
0 5 10 0 5 0 000 710 120 730 140 150
—— No. of operations, x10* ~————= No. of operations, x 10* Coil applied voltage, %V
. 5.-(2) Coil temperature rise (4C) 6.-(1) Operate/release time characteristics 6.-(2) Operate/release time characteristics
Tested sample: TQ‘M,ZV ) Tested sample: TQ2-12V, 10 pcs. Tested sample: TQ4-12V, 10 pcs.
! Measured portion: Inside the coil
Ambient temperature: 30°C 86°F
70 6
Q
. 2 ?
; §x 60 g 15
g 50 £s - g,
o 1A 8 @ i
5 40 4 g 4 @ !
- = : i
20 " 33 § \ Operate li
© \ ‘ 3 2 20 \/ DL e {Ime
oy | R - —t~ Operate time g o~
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7. Distribution of pick-up and dro

Tested sample: TQ2-12V, 50 pcs.

10. Distribution of contact resistance
Tested sample: TQ2-12v, 30 pes. (30x4 contacts)

———= Quanlity

T

T

r;;’

Pl
NEEEN 7
| ! l' } Pack-up'vol(aj;ge

|
{Drop-out voltage ! [
| I !

[

TS
e
. |
i

-

0 10 20 30 40 50 60 70 80 30
———= Ratio against the rated value, %V

40

w
o

—

20—

10 K
F:-‘» |
M

0 30 40 50

Contact resistance, mQ

B U |

12.-(1) Malfunctional shock

Tested sample: TQ2-12V, 6 pcs.

(single side stable)

——Deenergized

Y condition

Tested sample: TQ2-12-12V, 35 pcs.

B

————= Quantity
=3

n
2

e
70 80 90 100

r 030
= Ratio against the rated voltage, %V

11.-(1) High-frequency characteristics

Isolation loss characteristics

[ T
| I ! ph
o “ | ’:}##J_ﬁ LT
N | it
1 §100 ; | _T“ ‘!f
. f il I
3 I
f L ; il
I~ ! Ll
i i
! i
LT '[[ “li ;,“;i.’
PN
[ LI

10 100 1,000

——— Frequency, MHz

-
P-out voltages 8. Distribution of set and reset voitage

|

12.-(2) Malfunctional shock (latching)
Tested sample: TQ2-L-12V, 6 pcs.

13.-(2) Influence of adjacent mounting

13.-(3) Influence of adjacent mounting

shange, % , Rate of change, %

S

9. Ambient temperature
Tested sample: TQ2-12V, 5 pcs.

T

characteristicg

ratio, %

~ Variation

P
Ambient —40 ~20 0

2040 60 80

= 10— ———
’ I :_20‘ ; :

1-40 :

Drop-out

]
:]201——’»\'—:&

volrage/?f"‘
]

|
|
|
!
L

11.-(2) High-frequency characteristics
Insertion foss characteristics

ion loss, dB

-
(=]

@

Inserti

o o
2]

—_—>
e o«
>

f

———=Frequency, MHz

13.-(1) Influence of adjacent mounting

S LT
5 ko Pick-up voitage ON_ON
1y oFFea-l ]
G
J g 1 [ I I [ r OFF_OFF
g ! ’ D:mqam voitage m
St LLILILSHF
?Q —T= —I } ¢t
e§~10— L —
| NEE
; H

197

— Inter-relay distance ¢, mm inch

71
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14-(1)  Contact reliability

(1 mA 5V DC resistive load)
Tested sample: TQ2-12v

Condition: Detection level 10 Q

: % ,Rate of change, %

of change

, F(t), %
| o ——— I i
95.0) f e
Al
70.0F—— A =
50.0 I £
30,0 [ Il T 1
—1 AT
f : 117 . A
. T
| e s
I 4RR1 [ i
I S S S 5
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14.42) Contact reliability

(100 pA 5 V DC resistive load)
Tested sample: TQ2-12v
Condition: Detection level 100 Q

| |

Ft), %
B
95.0 + :
70.0]
50.0; T
30.0
)
! i
1
:g | [ | BER ’
20 i |
| [ilm=14 SRR
1
‘_) il = 16ax107
05 95% reliabitity limit =
2 1] 19.5x 108
0 - (Weibull probabiiity paper)
o1 i | bobt : :ii‘—L-Ldl‘

1.0 10 100

— No. of operations, x 107

Change of contact resistance

Contact resistance, mQ)

20

= No. of operations, x 10*

_ T
15.-(1) Pulse dialing test (0.1 A 57 V DC wire spring relay load)

57vDC

Change of pick-up and drop-out voltage

|
>
| ® 100,
& i
g % ‘ |
] . i
S o : ’
3 : ]
3 !
2 T uax ’
g 60 Min i
-— . i
Z 5 |
3 !
g 0 !
Q
5 0O
< ———
A

15.-(2) Pulse dialing test (0.1 A53 v OC resistive load)

Change of pick-up and drop-out voltage

—— No. of operations, x 10*

Change of contact resistance

!
|

———— Contact resistance, mQ}

——=No. of operations, x 10*

NOTES

1. Coil operating power

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
characteristics are slightly ditferent.

2. Coil connection

When connecting coils, refer to the
wiring diagram to prevent mis-operation
or malfunction,

3. External magnetic field

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

4. Cleaning

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

AU ﬁ:ﬂ . Gy ri:ﬂo

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
—

Stopper
(green)

6. Automatic mounting
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

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
factory 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 recommended that the
relay be used in a circuit which initializes
the relay to the required state (set or
reset) whenever the power is turned on.



