TQ-SMD

NA-S ULTRA LOW-PROFILE
I SURFACE-MOUNT RELAY

UL File No.: E43149 * Ultra low-profile: 6 mm 236 :nch in height comforming to
CSA File No.: LR26550 EIA standards (Tape height: max. 6.5 mm .256 inch)
Max. 6.5 mm ' . ] ax. 6 mm . -
4 <9 (TZpe height) J _ ; ?;Iela;s height)
0 :jozé o svs - . . ) e
\*‘\ , * Tape and reel package is available as standard packing style
R * Surge withstand between contacts and coil: 2,500 V
ot * Breakdown voltage between contacts and coil: 1,500 V
¢ 2 Amp. high capacity
mm .

High sensitivity:
2 Form C; 140 mW power consumption (single side stable type)
Surge voltage withstand: 1,500 V FCC Part 68

SPECIFICATIONS

Contact Characteristics (at 20°C £5 §) B
Arrangement { 2 Form C Max. operating speed (at rated load) 20 cpm
Initial.contact resistance, max. ' . . “a Max. 4 msec.

(By ohage drop 6 V DC 1 A) ; 75 mQ Operate time (at nominal voltage) (Approx. 2 msec.)
Contact m?terlal Gold-clad silver alloy Release time (at nominal voltage)*" AMa\x. 41msec
' Nominal switching capacity 2A30VDC (Approx. 1 msec)
(resnsnve toad) 05A125VAC Set time (for latching type) 1 Max. 4 msec.
| Max. swutcﬁ@;gv;; o 60 W 62.5 VA T (at nominal voltage)*' | (Approx. 2 msec.)
Rating (resrstnve Ioad) L T Reset time (for latching type) : Max. 4 msec.
‘ Max swichingvoltage 220 V DC, 125 V AC (at nominal voltage)™ ‘ (Approx. 2 msec.)
Max sw:tbh:ng current oA Ibnitiail( j Between open contacts ' 1,000 Vrms for1 T min.
o — reak- | :
Mm swnchmg capability : 10 pA 10 mV DC down i Between contact sets 1,500 Vrms for 1 mm o
; 2A30VDC voltage | Between contact and coil ‘ 1,500 Vrims for 1 min.
UL/CSA rating : 03A110VDC 5 e e
: 05 A 195V AC etween open contacts 1,500 V (FCC Part 68)
e e — — Surge (10x160 psec.)
Mechanlcal (at 180 cpm) i 108 it — ————
. — ‘ j=mmme — voltage  Between contacts and 2,500V (Bellcore)
Expected 2A30VDC 105 coil (2x10 psec.) ’
fife (min reS|st|ve : — - -

Co . s e Initial insulation resistance Min. 1,000 MQ (at 500 V DC)
opera- . Electrical i 1A30VDC s -
i 2x10° ise*?
tions) ! (at 20 cpm) | re3|snve hTemperature rise I 777&@5 50° C B

’ 05A125V T 5 T ; ‘4OCto+85 C'3
10 ‘
| ACresistive Ambient temperature

e . (Not freezing and condensing
at low temperature)

. i - o

- F ‘ Min. 750 m/s®
Shock resistance unctional 4o n VS(75G)
1

Destructive Min. 1,000 m/s2 (100 G)
Functional 200 m/s? (20 G) 10 to 55 Hz
Vibration resis- at double ampmude of 3 3mm.
tance Destructive 294 m/s? (30 G), 10 to 55 Hz
estructiv at doubie amplitude of 5 mm
Unit weight : 2Form C: Approx. 2 g

*! Excluding contact bouncing time

*2 Measured under the flow of nominal operating current at nominal
voltage

“3470°C in case of 2 A current switching

B35

Revised Edition No. 2 6/95

R T BN M) M I L 7 1105 5 P21 A4 s Tt L e e e .. -




- TQ-SMD

ORDERING INFORMATION

{
Ex. TQ !—\__'LJ—[:W} I%!
[ — , ]
Contact arrangement | Surface-mount availability Operating function Coil voltage (DC) Packing style
2:2FormC SA: Surface-mount Nil: Single side stable | 1.5, 3, 4.5, 5, 6, ‘ Nil: Tube packing
terminal type L: 1 coil latching 9,12,24,48"V | Z: Tape and reel packing (pick-
L2: 2 coil latching l ed from the 6/7/8/9/10-side)

48 V coil type: Single side stable only
Notes: 1. Tape and reel (picked from 1/2/3/4/5-pin side) is also available by request. Part No. suffix “-X" is needed when ordering. {ex.) TQ2SA-3V-X
2. Tape and reel packing symbol “-Z” or “-X" are not marked on the relay.

TYPES
Operat- : Pick-u Drop-out Nominal operat- ) . Nominal
in; func- Part No. volgcé:”:?:DC voltage, VpDC voltagg, VDC | ing currenFtJ, mA Co;lzr?is;%t;or;ce, operating ’\c;):égagocaobg
tion ! {max.) {min.) (£10%) power, mW '
TQ2SA-1.5V 1.5 1.13 0.15 93.8 16 140 2.2
TQ2SA-3V 3 2.25 0.3 46.7 64.3 140 4.5
TQ2SA-4.5V 4.5 3.38 0.45 31 145 140 6.7
Single | TQ2SA-5V 5 3.75 05 28.1 178 i 140 75
side | TQ2SA-6V 6 45 0.6 23.3 257 1 140 9 B
stable  |'TQasA-9v 9 6.75 0.9 155 579 ! 140 . 135
[ TQ2SA-12V 12 9 1.2 117 1,028 ’ 140 T 18
| TQ2SA-24V 24 18 2.4 8.3 2,880 200 36
TQ2SA-48V 48 36 4.8 6.3 7,680 i 300 57.6
Operat- | Nominal Set Reset Nominal operat- | o o cictance Nominai Max. allowable
mg“:)unnc ; Part No. voltage, V DC volte(lrgr;]eé,x\./) DC voltz?gqei;].\)/ DC | ing ((:z:rg:/g) mA Q (+10%) pc;p“’e;?t:‘r;gv voltage, V DC
TQ2SA-L-1.5V 15 1.13 1.13 46.9 32 ; 70 2.2 i
TQ2SA-L-3V 3 2.25 2.25 23.3 128.6 70 4.5
TQ2SA-L-4.5V 4.5 3.38 3.38 15.6 2893 70 6.7
1coll | TQ2SA-L-5V 5 3.75 3.75 14 37 70 7.5
latching | TQ2SA-L-6V 6 4.5 4.5 1.7 54 70 9
TQ2SA-L-9V 9 6.75 6.75 - 7.8 1,157 | 70 135
TQ2SA-L-12V 12 9 9 58 | 2,087 ‘ 70 18
' TQ2SA-L-24V 24 18 18 42 ) 5,760 : 100 36
TQ2SA-L2-1.5V 1.5 1.13 1.13 93.8 16 140 22
TQ2SA-12-3V 3 2.25 2.25 46.7 64.3 140 ;’ 45
TQ2SA-L2-4 5V 4.5 3.38 3.38 31 o145 T 140 ] 67
2coil | TQ2SA-L2-5V 5 3.75 3.75 281 | 178 © 140 75
latching | TQ2SA-L2-6V 6 4.5 4.5 233 257 140 g
| TQ2SA-L2-9V 9 6.75 6.75 155 579 | 140 135
TQ2SA-L2-12V 12 9 9 11.7 1,028 140 18
TQ2SA-L2-24V 24 18 18 8.3 2880 [ 200 | 3
Notes: 1. Specified value of pick-up, drop-out, set and reset voltage is with the condition of square wave coil pulse.
2. Standard packing: Tube: 50 pcs.; Case: 1,000 pcs.; Tape and reel: 500 pcs./reel
3. incase of 5V drive circuit, it is recommended to use 4.5 V type relay.
Dl M ENS|ONS Recommendable mounting pad (Top view) mm
1 2.54
: Eeiaml h 2
r__ﬁ{‘wj—* j_r—g—.i s 2.94?I:#$_$ B.m,_xj
%D 56 ;“JL:@# | T Lk
¥
. 7.62 '
' 2o —6%& o2 l-11.5m.5-J % ;g‘l’,g"{?:@
0.3~
. Tolerance: +0.1

General tolerance: +0.3 Schematic (Top view)

* 1 coil latching
(Reset condition)

* Single side stable
(Deenergized condition)

*® 2 coll latching
(Reset condition)

109 8 76 109 8 7 8 109 8 7 6
R S
ML ET LLETT ., S ETls
: 12 3 4 5 12 3 4 5 12345}

/

/D|rrecl|on indication” /Dlrec(lon indication” Dirrection indication®

*Orientation stripe located on top of relay.
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TQ-SMD

PACKING INFORMATION

(1) Tape and reel packing

Tape dimensions mm ;
40401 ~ :
Relay polarity bar p i
o S !
4501 7 di 0
0.4+0 1.5°" dia o20:01 1
T '
<
ta |
b
LNy
673102 209" dia. 16.0:01 123:01 S
. wn
TQ-SMD | , ) =
relay ape coming out dlrecn?n

@ When picked from 1/2/3/4/5-pin side, please add
suffiux-X like TQ2SA-3V-X.

@ When picked from 6/7/8/9/10-side, please add suf-
fix-Z like TQ2SA-3V-Z.

Dimensions of plastic reel

21102 dia.

[

mm
i
!rrg ]
5 %
8 87
|
f
I

24437 ~ 20202

Quantity per reel: 500 pcs.

(2) Tube packing

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

Orientation (indicates PIN No. 1) stripe

B [ o —
Stopper Stopper
(gray) (green)

DATA

1. Maximum switching power

2. Life curve

3. Mechanical life (mounting by IRS method)
Tested sample: TQ2SA-12V, 10 pes.

[

B
100 T
s I /e
w 90 ﬁ, T
1 2 80 i S i
' ° f RS S
< i . ; g 70 " Pick-up voltage | |
S ! . 3 Max
g . =3 B | :
3 1 * { | > 60 Min. {
[ I -
4 & 30l-+AC 125V DC30V : £ s0 l ; |
= -~ K res:snve load resistive load ! g l i
S ' 2004 ot + i ! c 40 T
T ' \ I \’ ! ! & 30 Drop-out voltage __|
i : ‘ - > = LAy /i g
ol \ i ; '[ ‘ Max
— | 201114 1
- i r D00t i e el Min
o ! ; 10 ot o
i L ‘ ! R
o : | 0 ; i
0 20 30 50 100 200 300 1.0 2.0 ' RS 1 10 100 1,000 10,000
-~ — = Contact voltage, V ———= Switching current, A i No. of operations, x10*
—
4.-(1) Electrical life 4.-(2) Electrical life
(2 A 30 V DC resistive load) (0.5 A 125 V AC resistive load)
Tested sample: TQ2SA-12V . 6 pes. Tested sample: TQ2SA-12V, 6 pcs.
Operating frequency: 20 cpm . Operating frequency: 20 cpm
Change of pick-up and drop-out voltage (mounting by Change of contact resistance (mounting by IRS Change of pick-up and drop-out voltage (mounting by
IRS method) method) IRS method)
) — - ! .
! 100 et i | 100—— T , , - ; ! 100 S
! T3] M S S R S U S ! ; 90 !, - i et < OO
H | ~ ! ! . i ; . i
Z 80} .- M !, £ 80 ! : ; F 80— et e i
- ick-up voltage | 5 ! ; ; i
-1 .1 i b ! 3 ] - Pick-up voltage —. N
e e T = A W
§ sofTr F T M. L g g 1 ; ' 2 60 et e Min. |
= i i - : -] R ; : ' |
R e SRR : g 50 ] viax. £ 50 —— j - |
r 2 40 bt bt LT 40 g 40 : Yotage™™ 1 |
L Drop-outvoiage | : ] 3 ol gy Dpo o votage
R o o S B e e 2 30 = Min. * |- £ f eoateseadMax
| - | IR LY : ' Yoo
| 20f— bt ] Meax 20} : 20fndeae —{Min
- : i PO R ' ; | : ; [
; 10 prt s i : 1= qMn 3 10} - : 10 —
' ol i i : 0 L L : ol i :
RSt 2 3 4 5 6 7 8 9 10 IRS1 2 3 4 5 6 7 8 9 10 RS 1 2 3 4 56 7 8 9 10
- No ot opPrauons 107 --~ No. of operalions, x10" ~—= No. of operalions. x10*

Change of contact resistance (mounting by IRS
method)

100 '

=0 e
g 80 E S A,
3 70 e e e POV I
g ;
Y e ST e e
o i T
O 50l pg e b ]
3 T Max.
2 a0 : [
s |
o 30/ B Min.
B ' . Lo
0 GRS S
10 B T S . .
RS 1 2 3 4 5 6 7 8 9 10
- No. of operations. »10°

5. Coil temperature rise

Tested sample: TQ2SA-12V, 6 pcs.

Point measured: inside the coil
Ambient temperature: 25°C

6. Operate and release time
Tested sample: TQ2SA-12V, 6 pcs.

70

Cail voltage
12 V DC type

| 60 ------ 48VDCtype ~ .7

50

~ Temperature rise, "C

100 110 120 130 140 150
~ Coil applied voltage. %V

1
——Operate time
- Release time

- Operate and retease time, msec.

70 80 90 100 110 120
——-= Coil applied voltage. %V
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7. Distribution of pick-up and drop-out voltage
Tested sample: TQ2SA-12V, 50 pcs.

8. Distribution of set and reset voltage
Tested sample: TQ2SA-L2-12V, 30 pcs.

TQ-SMD

9. Ambient temperalure characteristics
Tested sample: TQ2SA-12V, 5 pes

Quantity

T 1]

Pick-up voltage

301

ge

20

0

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

——-—=+ Quantity

30 E i1 T [ZXSet voltage
! [SJReset vollage

25

20

15 ] N
R

10k = N g
) or i

5| i

L] |
0 |

10 20

30 40 50 60 70 80 30 100

Ratio against the rated voltage, %V

! »®
- T - g 40 -
c
oo cpeh. @ + . .
=
: o Pick-up voltage
T T Reger
: 2
PO (S Sy .- I S i i
i @
-40 20 9 -’J Dropnu(votlage
i i 20 40 60 BO
. A Ambient -

temperature, ‘C

—40

10. Distribution of contact resistance
Tested sample: TQ2SA-5V, 30 pcs. (30x4 contacts)

11.-(1) High frequency characteristics
Isolation characteristics

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

—-——= Quantity

50 T
09 8 7 g
,- § 1142
40—+ Terminal — " m o
EINos. 2-3, (TOP ViEW)
30 Terminal‘li
Nos. 3-4,7-8
20
10 3--F
%
" AN
0 20 40 50

Contact resistance, mQ

Isolation, dB

|
]
100 i i
-1 L+L_<._
R ‘
T ;
y ! i | i
v
; T
50 1 \f\“!‘ 1
- ] Ll \'\
i 1
: i il
1l i1k
0 10 100 1.000

----—= Frequency. MHz

1.0
0.8|

«~ Insertion loass, dB

04
0.2

0.6

1.000
--= Frequency MHz

12.-(1) Malfunctional shock (single side stable)
Tested sample TQ2SA-12V, 6 pcs.

12.-(2) Malfunctional shock (latching)
Tested sample: TQ2SA-L2-12V, 6 pcs.

]
|
i
& [ T ’ ‘ © - -
& 10 ] ON_ON ERRT) SR oni T
b Pick-up voltage m m § Pick-up voltage } T
e 1 — S Eacd . . L
s OFT ‘ {HF 5 O B et
| g S o | ON
' -10) ' ON CE AAOp e
| i Lol . ON
£ T *Ar*_’*j""* £ A - ) rat
g 10 —t L || oFF oFf g 10 Lo oFtl
g =2 i :
a Drop-out voltage q q Drop-out voltage ¢
g p ee ' N g i p- 9 |
's - -UJ)- IS 0 e [ :
] o I !
- _— L e UFF
fig-o OFF & _gb— b JJ
; : OFF
o 1 2 3 4 5 6 0o 1 2 3 4 5 6
Inter-relay distance ¢, mm -+ = Inter-relay distance £, mm
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1000 m/s’
z

Zz X —Deenergized
L o~ 5 X Y condition
Yi@ 1000 m/s%,  ----Energized
Y condition
X. z
1000 m/s 1000 m/s?

1000 mis?
X

1000 m/s®

1000 m/s?

— Reset condition

---- Set condition

2

13.-(1) Influence of adjacent mounting
Tested sample: TQ2SA-12V, 5 pcs.

3.-(2) Influence of adjacent mounting
Tested sample: TQ2SA-12V, 6 pcs.

13.-(3) Influence of adjacent mounting
Tested sample: TQ2SA-12V, 6 pcs.

TR

6/95

k:

~ Inter-relay distance £, mm

|
3 tof-- - T b e i
S ‘PICk up voItage I
E= H
o I
s !
o
]
s
& - P ;
& tof—d - 1 IS S QFF\ PL | ‘
© ! ‘Drop}out vollage i
£ : I f , ] '
20 ﬁa—‘v——* ******* ‘*OFF T ;
° ! L i
2 !
& tof- e - s OFFﬂ{L \
. OFF |
0 1 2 3 4 5 6 ‘




TQ-SMD

14. Pulse dialing test
Tested sample: TQ2SA-12V, 6 pcs.
(35 mA 48 V DC wire spring relay load)

Change of pick-up and drop-out voltage {(mounting by
IRS method)

Change of contact resistance (mounting by IRS
method)

Circuit
100 100
2
& 90 90
$ w0 g s S —
$ 70 Pick-up voltage — | ] g 7 L]
458 Q . ' v 2 Max. <
*i 7 T § 60 Min, 2 60 S
{008 pF % F008uF; ‘ TQ-SMD 2 & 5
48V DC Y : . 3 relay Z g ]
i : ' 2 £ 40 z 40 Max.
i / \ . s, Drop-out voltage S
i / s & 30 © 30 Min.
458 12 ‘ : 2 [ R T A A Jmax. '
Wire spring relay & 20p7° Min. 20
| 10 10
| 0 L 0
IRS 10 20 30 40 50 RS 10 20 30 40 50
No. of operations, x10* --—— No. of operations, x10*
1. Coil operating power (3) Soldering iron method 7. Others

Pure DC current should be apptied to the
coil. And wave form should be rectan-
gular. Hf it includes ripple, the ripple fac-
tor should be less than 5%. However,
check it with the actual circuit since the
characteristics are slightly different.

2. Coil connection

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

3. External magnetic field

Since TQ-SMD-relay is highly sensitive
polarized relay, its characteristics will be
affected by a strong external magnetic
field. 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 recom-
mended that a fluorinated hydrocarbon
or other alcoholic solvents be used.
Trichlerie and chloroethene can be used
for cleaning.

5. Soidering

(1) IR (Infrared reflow) soldering method

7, b l
|
|
|
|

T,

T

|

—— e e 1, o]

T.=155C to 165C 1, = 120 sec. or less:
T,=180°C 10 200 C 1; =30 sec. or less |

T,=245C or less i

(2) Vapor phase soldering method

. VAN
; Y/

7, =90°C to 100°C
T,=180°C to 200°C
T,=215C of less

1,=90 sec. to 120 sec.
t,=60 sec. or less

Tip temperatrure: 280°C to 300°C

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.).

* The temperature profile indicates the

temperature of the soldered terminal on

the surface of the PC board. The am-

bient temperature may increase exces-

sively. Check the temperature under

mounting conditions.

* The conditions for the Infrared reflow

soldering apply when preheating using

the VPS method.

6. Autcmatic insertion

To maintain the internal function of the

relay, the chucking pressure should not

exceed the values below.

Chucking pressure in the direction A:
9.8N (1 kg) or less*

Chucking pressure in the direction B:
9.8N (1 kg) or less

Mounting pressure in the direction C:
9.8N (1 kg) or less

B
’ ’ ‘C
|
|

*Avoid chucking the center of the relay

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

2) The cycle lifetime is defined under
the standard test condition specified in
the JIS* C 5442-1986 standard (tempera-
ture 15°Cto 35°C 2% i 1o &% 1, humidity
25% to 85%). Check this with the real
device as it is affected by coil driving cir-
cuit, load type, activation frequency, ac-
tivation phase, ambient conditions, and
other factors.

3} For secure operations, the voltage ap-
plied to coil should be nominal voltage.

In addition, please note that pick-up and
drop-out voltage will be changed accord-
ing to the ambient temperature and
operating condition.

4) Set and reset pulse widths used for
self-holding relays should be no less
than 10 ms at the rated coil voltage to en-
sure proper operation regardiess of am-
bient temperature or operating condition.
5) 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, itis 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.

*JIS: Japanese industrial Standards
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