Metal Oxide Varistor : TVT Series

Thermally Protected Varistor Series

B Features
1. RoHS compliant
2. Halogen-free series are available
3. Two-terminal or thee-terminal thermally protected metal oxide varistors,
and three-terminal type is available for failure indication.

4. Product with remote signal function is available d "‘«’»
5. Body size: 14, 20, 25 mm 0 ¢ N\
6. Working voltage: 50Vac ~1000Vac L | |
7. Operating temperature range: -40°C ~ +105°C ‘1
Storage temperature range: -40°C ~ +110°C k /
8. Agency approval:
- TVT14 and TVT20 series: UL1449 4t & cUL/ TUV/CQC
- TVT25 series: UL1449 4t & cUL/ TUV
9. UL1449 41 SPD Type: Type 4 Assemblies
10.Suitable for wave flow soldering
B Recommended Applications
1. TVSS modules
2. Uninterruptible power supplies
3. Power supplies
4. Lighting products
5. Communication products
6. Smart meter
7. Photovoltaic industry
B Part Number Code
T \ T 1 4 2 4 1 K A K G B
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
] | N | |
v l v +
kiccdil/as Varistor Voltage " Structure Packaging
v Protectod Vartor Vo) T e | & [ et Bulk
TVT Series 180 | 18x10°V=18V Box
| | 241 | 24x10'V=240V B CThre,e'Termi”aL Taping & reel packing
oating Structure (hole pitch: 12.7mm)
Disc Size 102 10x10°V=1000V Two-Terminal Taping & ammo box packing
14 | ®14mm E Potting Structure (hole pitch: 12.7mm)
- Taping & reel packing
20 | ®20mm g | Three-Terminal, (hole pitch: 15mm)
25 d25mm Potting Structure Taping & ammo box packing
4 (hole pitch: 15mm)
Structure
KG Straight lead
KO Outer kink lead V}
Kl Inner kink lead Optional Suffix
KF Y kink lead 001~999
THINKING ELECTRONIC INDUSTRIAL CO., LTD. 1 www.thinking.com.tw 2022.11

All specifications are subject to change without notice.



http://www.thinking.com.tw/

Metal Oxide Varistor : TVT Series Y 7=~
Thermally Protected Varistor Series =)

B Structure and Dimensions (Coating Structure)
® Straight Lead

D T

P

P
Ew Two-Terminal Type @W Three-Terminal Type

(Unit: mm)

Series Lead Type D P+1 | P11 Hmax, | ®d£0.5 | Lmn W | Tmax
TVT14820~122 | Two-Terminal Type |15.5~18.5| 7.5 - 24 0.8 6
TVT14820~122 | Three-Terminal Type | 15.5~18.5| 7.5 5.0 24 0.8 6
TVT20820-881 | 1o0-Terminal Type |19.5~23.5| 7.5 - 27 2.8 6 Please Refer to
TVT20751~182 1.0 Electrical
TVT20821~681 | 1 e Terminal Type | 19.5-23.5| 7.5 5.0 27 08 g  |Characteristics
TVT20751~182 1.0
TVT25201~122 | Two-Terminal Type | 26~29 10 33 1.0 6
TVT25201~122 | Three-Terminal Type | 26~29 10 5.0 33 1.0 6

® OQuter Kink Lead

® Inner Kink Lead

Two-Terminal Type Three-Terminal Type

THINKING ELECTRONIC INDUSTRIAL CO., LTD. 2 www.thinking.com.tw 2022.11
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Metal Oxide Varistor : TVT Series Y 7=~
Thermally Protected Varistor Series =)

® Y Kink Lead (Bulk)

~

L

P
P P b
=5 3

Two-Terminal Type Three-Terminal Type

® Y Kink Lead (Taping Type)

Two-Terminal Type Three-Terminal Type
(Unit: mm)
Series Lead Type D Pt1 | P1£1 | Hmex | ®d205 | Lo | W | Tmax
TVT14820~122 | Two-Terminal Type |15.5~18.5 7.5 - 26.5 0.8 6
TVT14820~122 | Three-Terminal Type | 15.5~18.5 7.5 5.0 26.5 0.8 6
TVT29820709L] fwo-Terminal Type | 19.5-23.5| 7.5 T = 6 |p
TVT20751~182 1.0 ease Refer to
Electrical
Iﬂzgj‘z?:?zg Three-Terminal Type |19.5~23.5| 7.5 5.0 315 ?:g g | Characteristics
TVT25201~122 | Two-Terminal Type 26~29 10 37 1.0
TVT25201~122 | Three-Terminal Type | 26~29 10 5.0 37 1.0 6
Note: L of taping packing is not defined.
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Metal Oxide Varistor : TVT Series Y 7=~
Thermally Protected Varistor Series =)

B Structure and Dimensions (Potting Structure)

® TVT14*KEKF Type

Two-Terminal Type
D

Figure 14-1
(Unit: mm)
Varistor
Series Lead Type Vol'tage D1 Hz1 Tx1 L+1 | ®d0.05| P05 | Figure
TVT14*KEKF* | Two-Terminal Type |(820~561)| 17 20 1.5 45 0.8 10 14-1
® TVT14*KFKF Type
Three-Terminal Type
D T
H
g H
1 3 2
P
P
Figure 14-2 .
(Unit: mm)
. Varistor -
Series Lead Type D11 Hz1 T+1 L+1 |[®d+0.05| P+0.5 | P1%0.5 | Figure
Voltage
TVT14*KEKF*|Three-Terminal Type |(820~561)| 17 20 1.5 4.5 0.8 10 5.0 14-2
THINKING ELECTRONIC INDUSTRIAL CO., LTD. 4 www.thinking.com.tw 2022.11
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Metal Oxide Varistor : TVT Series Y 7=~
Thermally Protected Varistor Series =)

e TVT25*KEKG Type (Box Type)

Two-Terminal Type

D T

Figure 25-1
(Unit: mm)
Series Lead Type Voltoga | D1 [Ht | T+ |L#1| 0d2005 | P105 | W05 | Figure
TVT25*KEKG* | Two-Terminal Type | (820~511) 9.8 7.3
) 30 | 28 4.5 1.0 21.5 25-1
TVT25*KEKG* | Two-Terminal Type | (561~122) 12.6 9.8
o TVT25*KFKG Type (Box Type)
Three-Terminal Type
D T
H
H M—H_
2 3 1
"l o]
i
P
Figure 25-2
(Unit: mm)
. Varistor .
Series Lead Type Voltage Di1|H+1|T+1 |L+1| ®d+0.05|P10.5 P1+0.5|Wx0.5| W1£0.5 |Figure
TVT25*KFKG™ | Three-Terminal Type |(820~511) 9.8 7.3
X 30 | 28 45| 1.0 215| 56 3.3 25-2
TVT25*KFKG™ | Three-Terminal Type |(561~122) 12.6 9.8
THINKING ELECTRONIC INDUSTRIAL CO., LTD. 5 www.thinking.com.tw 2022.11
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Metal Oxide Varistor : TVT Series

Thermally Protected Varistor Series

® TVT25*KEKG*S Type (Box Type)

Two-Terminal Type + Remote Signal Function
T

D

All specifications are subject to change without notice.

v - BT
2 413 1
il 1]
—— Figure 25-3
P3
P (Unit: mm)
. Varistor
Series Lead Type Voltage D1 Hx1 T+1 L1 ®d+0.05 ®d1£0.05
. Two-Terminal Type +
TVT25"KEKG™S | Remote Signal chtion (820~511) % 28 9.8 it o 05
. . Two-Terminal Type + ' ' '
TVT25*KEKG*S | Remote Signal Function | (561~122) 12.6
. Varistor .
Series Lead Type Voltage P+0.5 | P210.5 | P3+0.5 | W+0.5 W210.5 Figure
. Two-Terminal Type +
TVT25"KEKGS | Remote Signal Funation | (820~511) s | 11p (5.0 73 (3 053
: 21. . . . -
. . Two-Terminal Type +
TVT25*KEKG*S | Remote Signal Fimction | (561~122) 9.8
e TVT25*KFKG*S Type (Box Type)
Three-Terminal Type + Remote Signal Function
D T
H
LT T
2 3 54 1
Wlws 7 - Cﬂ
il Figure 25-4
P3
i (Unit: mm)
Series Lead Type Varistor Voltage| D1 | H¥1 | Ti#1 | Li1 |®d+0.05/®d1+0.05| P+0.5
. +«| Three-Terminal Type +
TVT25°KFKG"S| Romote Signal Fu o | (820~511) 9.8
- | Three-Terminal Type + 30 28 4.5 1.0 0.5 21.5
TVT25'KFKG*S| Romote Signal Function | (361~122) 126
Series Lead Type Varistor Voltage |P110.5/P2+0.5|P310.5\W+0.5| W1+0.5 | W2+0.5 [Figure
Three-Terminal Type +
TVT25°KFKG'S | Romote Signal Fuson | (820~511) 7.3
) | Three-Terminal Type + 56 | 11.2 | 152 3.3 13 | 254
TVT25*KFKG*S Remote Signal Function (561~122) 9.8
THINKING ELECTRONIC INDUSTRIAL CO., LTD. 6 www.thinking.com.tw 2022.11
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Metal Oxide Varistor : TVT Series

Thermally Protected Varistor Series

o TVT25*KEKG Type (Box Type)

Two-Terminal Type

D T
H
Ly L [ I
1 2
w
Figure 25-5
P
(Unit: mm)
Series Lead Type Voltans | D#1 | Hxt | Tat | Ls1 |0d£0.05| P05 | W05 | Figure
TVT25*KEKG* Two-Terminal Type 142 30 33.5 15 4.5 1.0 21.5 9.8 25-5
e TVT25*KFKG Type (Box Type)
Three-Terminal Type
D T
H
Li I I
1 3 2
Wi1
ﬁ )
5 i Figure 25-6
(Unit: mm)
) Varistor .
Series Lead Type Voltage D1 | H¥1 | T#1 | L1 (®d+0.05|P+0.5 P1+0.5|\W+0.5/W110.5 | Figure
TVT25*KEKG* | Two-Terminal Type 142 30 | 335 | 15 4.5 1.0 215 | 56 9.8 3.3 25-6
THINKING ELECTRONIC INDUSTRIAL CO., LTD. 7 www.thinking.com.tw 2022.11
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Metal Oxide Varistor : TVT Series Y 7=~
Thermally Protected Varistor Series =)

e TVT25*KEKG*S Type (Box Type)

Two-Terminal Type + Remote Signal Function
D T

i

52 Figure 25-7
P3
P
(Unit: mm)
Series Lead Type Voltana | D#1 Hz1 T+1 L1 | ©d0.05 |®d1:0.05
Three-Terminal T
TVT25"KEKG"S | goroto Signal Funetion | 142 30 33.5 15 45 1.0 05
-
Series Lead Type Voltage | P05 | P2105 | P305 | Wi05 | W2:05 | Figure
Three-Terminal T
TVT25"KEKG"S | Romote Signal Funetion | 142 21.5 11.2 15.2 9.8 13 25-7
e TVT25'KFKG*S Type (Box Type)
Three-Terminal Type + Remote Signal Function
D T
H
T T Il
1 45 3 2
W2a2wi1
!
*
w
G
P2
P3
= Figure 25-8
(Unit: mm)
Series Lead Type Voltsga | Dt | Hrt | Te1 | L1 |©0d0.050d14005 P05
R . Three-Terminal Type +
TVT25'KFKG'S | Romote Signal Funetion | 142 | 30 | 335 | 15 45 | 10 | 05 | 215
—
Series Lead Type Voltage | P1205 | P2:0.5 | P3s0.5 | W10.5 | W110.5 | W2:0.5 | Figure
. . Three-Terminal Type +
TVT25°KFKG'S | Romote Signal Funeion | 142 | 56 | 12 | 152 | 98 | 33 | 13 | 258
THINKING ELECTRONIC INDUSTRIAL CO., LTD. 8 www.thinking.com.tw 2022.11
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Metal Oxide Varistor

Thermally Protected Varistor Series

TVT Series

S

B Electrical Characteristics

14mm Series (Coating Structure)

Max.

\\;2Irtlztgoé Cor!\fii)tj.ous C\I/%rl?apérég Surgg%ﬁrrent gg\f\iﬂ El\rf:rxéy Dimension

Part No. (@1mA DC) Voltage (8/20) (8/20us) (10/1000ps)
Vima Vacms) | Vbc Ip Vp Imax In P 10/1000us | 2ms | Tmax | W=1.0
(V) V) V) (A) (V) (A) (A) (W) W) ) (mm)

TVT14820 82(74~90) 50 65 50 135 5000 2500 0.6 21 15 8.3 3.1
TVT14101 100(90~110) 60 85 50 165 5000 2500 0.6 24 17 8.3 3.1
TVT14121 120(108~132) 75 100 50 200 5000 2500 0.6 28 20 8.6 3.4
TVT14151 150(135~165) 95 125 50 250 5000 2500 0.6 35 25 8.9 3.7
TVT14201 200(180~220) 130 170 50 340 6000 3000 0.6 77 55 9.1 3.2
TVT14221 220(198~242) 140 180 50 365 6000 3000 0.6 86 62 9.2 3.3
TVT14241 240(216~264) 150 200 50 395 6000 3000 0.6 94 68 9.4 3.5
TVT14271 270(243~297) 175 225 50 455 6000 3000 0.6 110 80 9.6 3.7
TVT14301 300(270~330) 195 250 50 500 6000 3000 0.6 118 85 9.3 3.4
TVT14331 330(297~363) 215 275 50 550 6000 3000 0.6 127 90 9.4 3.5
TVT14361 360(324~396) 230 300 50 595 6000 3000 0.6 137 98 9.6 3.7
TVT14391 390(351~429) 250 320 50 650 6000 3000 0.6 154 110 9.8 3.8
TVT14431 430(387~473) 275 350 50 710 6000 3000 0.6 170 120 9.5 3.6
TVT14471 470(423~517) 300 385 50 775 6000 3000 0.6 192 138 9.6 3.7
TVT14511 510(459~561) 320 410 50 845 6000 3000 0.6 209 150 9.8 3.9
TVT14561 560(504~616) 350 450 50 930 6000 3000 0.6 220 158 10.0 4.1
TVT14621 620(558~682) 395 510 50 1025 6000 3000 0.6 231 165 10.3 4.3
TVT14681 680(612~748) 420 560 50 1120 6000 3000 0.6 242 172 10.6 4.6
TVT14751 750(675~825) 465 615 50 1240 6000 3000 0.6 247 175 10.9 4.9
TVT14781 780(702~858) 485 640 50 1290 6000 3000 0.6 260 180 10.4 4.5
TVT14821 820(738~902) 510 670 50 1355 6000 3000 0.6 270 192 10.5 4.7
TVT14911 910(819~1001) 550 745 50 1500 6000 3000 0.6 280 200 10.9 5.0
TVT14951 950(855~1045) 575 765 50 1570 6000 3000 0.6 290 210 11.0 5.1
TVT14102 | 1000(900~1100) 625 825 50 1650 6000 3000 0.6 305 218 11.2 5.3
TVT14112 | 1100(990~1210) 680 895 50 1815 6000 3000 0.6 340 242 11.4 5.6
TVT14122 | 1200(1080~1320) | 750 980 50 2000 6000 3000 0.6 350 260 11.9 6.0

THINKING ELECTRONIC INDUSTRIAL CO., LTD.
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Metal Oxide Varistor

Thermally Protected Varistor Series

TVT Series

S

20mm Series (Coating Structure)

. Max.
Y/?)Ir;tgoer Corl1\{|ira1)t(1.ous C\I/%rlrtgrég Surggﬂacl)xtirrent Eg\}f; Macvrlfqr;irgy Dimension
SR (@1mA DC) Voltage (8/20ps) (8/20ps)
Vima Vacems) | Vbe Ip Vp Imax In P 10/1000us| 2ms | Tmax | W+1.0
V) V) (V) (A) (V) (A) (A) (W) ) W) (mm)
TVT20820 82(74~90) 50 65 100 135 6500 3000 1.0 38 27 10.7 3.2
TVT20101 100(90~110) 60 85 100 165 6500 3000 1.0 46 33 10.7 3.2
TVT20121 120(108~132) 75 100 100 200 6500 3000 1.0 56 40 10.7 3.2
TVT20151 150(135~165) 95 125 100 250 6500 3000 1.0 70 50 11.0 3.5
TVT20201 200(180~220) 130 170 100 340 10000 | 5000 1.0 140 100 10.8 3.2
TVT20221 220(198~242) 140 180 100 365 10000 | 5000 1.0 155 110 10.9 3.3
TVT20241 240(216~264) 150 200 100 395 10000 | 5000 1.0 170 120 11.1 3.5
TVT20271 270(243~297) 175 225 100 455 10000 | 5000 1.0 190 135 11.3 3.7
TVT20301 300(270~330) 195 250 100 500 10000 | 5000 1.0 205 145 11.0 3.4
TVT20331 330(297~363) 215 275 100 550 10000 | 5000 1.0 215 155 11.1 3.5
TVT20361 360(324~396) 230 300 100 595 10000 | 5000 1.0 225 160 11.3 3.7
TVT20391 390(351~429) 250 320 100 650 10000 | 5000 1.0 240 170 1.5 3.8
TVT20431 430(387~473) 275 350 100 710 10000 | 5000 1.0 270 192 11.2 3.6
TVT20471 470(423~517) 300 385 100 775 10000 | 5000 1.0 350 250 11.3 3.7
TVT20511 510(459~561) 320 410 100 845 10000 | 5000 1.0 386 275 1.5 3.9
TVT20561 560(504~616) 350 450 100 930 10000 | 5000 1.0 400 285 1.7 4.1
TVT20621 620(558~682) 395 510 100 | 1025 | 10000 | 5000 1.0 425 305 12.0 4.3
TVT20681 680(612~748) 420 560 100 | 1120 | 10000 | 5000 1.0 455 325 12.3 4.6
TVT20751 750(675~825) 465 615 100 | 1240 | 10000 | 5000 1.0 509 365 12.6 4.9
TVT20781 780(702~858) 485 640 100 | 1290 | 10000 | 5000 1.0 515 350 12.1 4.5
TVT20821 820(738~902) 510 670 100 | 1355 | 10000 | 5000 1.0 475 340 12.2 4.7
TVT20911 910(819~1001) 550 745 100 | 1500 | 10000 | 5000 1.0 509 365 12.6 5.0
TVT20951 950(855~1045) 575 765 100 | 1570 | 10000 | 5000 1.0 530 380 12.7 5.1
TVT20102 | 1000(900~1100) 625 825 100 | 1650 | 10000 | 5000 1.0 560 400 12.9 5.3
TVT20112 | 1100(990~1210) 680 895 100 | 1815 | 10000 | 5000 1.0 610 435 13.2 5.6
TVT20122 | 1200(1080~1320) | 750 980 100 | 2000 | 10000 | 5000 1.0 620 450 13.6 6.0
TVT20142 | 1400(1260~1540) | 820 1140 | 100 | 2300 6500 3000 1.0 480 345 14.6 6.8
TVT20162 | 1600(1440~1760) | 910 | 1300 | 100 | 2630 6500 3000 1.0 550 395 15.1 7.5
TVT20182 | 1800(1620~1980) | 1000 | 1462 | 100 | 2950 6500 3000 1.0 620 445 15.9 8.2

THINKING ELECTRONIC INDUSTRIAL CO., LTD.
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Metal Oxide Varistor

Thermally Protected Varistor Series

TVT Series

S

25mm Series (Coating Structure)

Max.

\\glr;ztgoer Corlw\:li?wﬁbus C\I/%rl?%r;g SurgZAaCXﬁrrent Eng Maxwrir;?(rgy Dimension

St N (@1mA DC) Voltage (8/20ps) (8/20ps)
Vima Vacems) | Vbc Ip Vp Imax In Tmax 10/1000us | 2ms Tmax | W+1.0
V) (V) V) (A) V) (A) (A) (W) W) W) (mm)

TVT25201 200(180~220) 130 170 150 340 20000 | 10000 1.0 210 150 1.3 3.7
TVT25221 220(198~242) 140 180 150 365 20000 | 10000 1.0 230 165 11.4 3.8
TVT25241 240(216~264) 150 200 150 395 20000 | 10000 1.0 255 180 11.5 4.0
TVT25271 270(243~297) 175 225 150 455 20000 | 10000 1.0 285 205 11.8 4.2
TVT25301 300(270~330) 195 250 150 500 20000 | 10000 1.0 310 225 12.0 3.9
TVT25331 330(297~363) 215 275 150 550 20000 | 10000 1.0 325 235 12.3 4.0
TVT25361 360(324~396) 230 300 150 595 20000 | 10000 1.0 340 240 12.5 4.2
TVT25391 390(351~429) 250 320 150 650 20000 | 10000 1.0 360 250 12.6 4.4
TVT25431 430(387~473) 275 350 150 710 20000 | 10000 1.0 440 310 12.7 4.3
TVT25471 470(423~517) 300 385 150 775 20000 | 10000 1.0 490 345 12.7 4.5
TVT25511 510(459~561) 320 410 150 845 20000 | 10000 1.0 530 370 12.9 4.7
TVT25561 560(504~616) 350 450 150 930 20000 | 10000 1.0 560 390 13.1 4.9
TVT25621 620(558~682) 395 510 150 | 1025 | 20000 | 10000 1.0 590 410 13.5 5.2
TVT25681 680(612~748) 420 560 150 | 1120 | 20000 | 10000 1.0 620 430 13.6 5.5
TVT25751 750(675~825) 465 615 150 | 1240 | 20000 | 10000 1.0 630 440 13.6 5.8
TVT25781 780(702~858) 485 640 150 | 1290 | 20000 | 10000 1.0 675 455 13.7 5.0
TVT25821 820(738~902) 510 670 150 | 1355 | 20000 | 10000 1.0 390 480 13.7 5.2
TVT25911 910(819~1001) 550 745 150 | 1500 | 20000 | 10000 1.0 715 500 13.9 5.5
TVT25951 950(855~1045) 575 765 150 | 1570 | 20000 | 10000 1.0 740 520 14.2 5.6
TVT25102 | 1000(900~1100) 625 825 150 | 1650 | 20000 | 10000 1.0 770 550 14.3 5.8
TVT25112 | 1100(990~1210) 680 895 150 | 1815 | 20000 | 10000 1.0 840 600 14.8 6.1
TVT25122 | 1200(1080~1320) | 750 980 150 | 2000 | 20000 | 10000 1.0 910 650 15.3 6.5

THINKING ELECTRONIC INDUSTRIAL CO., LTD.
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Metal Oxide Varistor

TVT Series

Thermally Protected Varistor Series

SO
S

14mm Series (Potting Structure)

. Max.
\éilrtlztgoer Corll\{li?lﬁ.ous C\I/arra1ping Surg';/l%xljrrent Rated Ll (B
(@1mA DC) Voltage olizae (8/204s) o LR
Part No. (8/20us)

Vima Vac(rms) Vbe Ip Vp Imax In P 10/1000ps 2ms

(V) (V) (V) (A) (v (A) (A) (W) ) )
TVT14820 82(74~90) 50 65 50 135 5000 2500 0.6 21 15
TVT14101 100(90~110) 60 85 50 165 5000 2500 0.6 26 18
TVT14121 120(108~132) 75 100 50 200 5000 2500 0.6 31 22
TVT14151 150(135~165) 95 125 50 250 5000 2500 0.6 39 27
TVT14201 200(180~220) 130 170 50 340 6000 3000 0.6 52 36
TVT14221 220(198~242) 140 180 50 365 6000 3000 0.6 58 41
TVT14241 240(216~264) 150 200 50 395 6000 3000 0.6 64 45
TVT14271 270(243~297) 175 225 50 455 6000 3000 0.6 67 47
TVT14301 300(270~330) 195 250 50 500 6000 3000 0.6 70 49
TVT14331 330(297~363) 215 275 50 550 6000 3000 0.6 72 50
TVT14361 360(324~396) 230 300 50 595 6000 3000 0.6 76 53
TVT14391 390(351~429) 250 320 50 650 6000 3000 0.6 82 57
TVT14431 430(387~473) 275 350 50 710 6000 3000 0.6 93 65
TVT14471 470(423~517) 300 385 50 775 6000 3000 0.6 99 69
TVT14511 510(459~561) 320 410 50 845 6000 3000 0.6 107 75
TVT14561 560(504~616) 350 450 50 930 6000 3000 0.6 113 79

Note: Agency approval is pending
THINKING ELECTRONIC INDUSTRIAL CO., LTD. 12 www.thinking.com.tw 2022.11

All specifications are subject to change without notice.



http://www.thinking.com.tw/

Metal Oxide Varistor

TVT Series

Thermally Protected Varistor Series

S

25mm Series (Potting Structure)

. Max.
\éilrtlztgoer Corll\{li?lﬁ.ous C\I/arra1ping Surg';/l%xljrrent Rated Max. Energy
(@1mA DC) Voltage olizae (8/204s) HETEL DTS

Part No. (8/20ps)

Vima Vac(rms) Vbe Ip Vp Imax In P 10/1000ps 2ms

(V) (V) (V) (A) (v (A) (A) (W) ) )
TVT25820 82(74~90) 50 65 150 135 20000 10000 1.0 89 62
TVT25101 100(90~110) 60 85 150 165 20000 10000 1.0 112 78
TVT25121 120(108~132) 75 100 150 200 20000 10000 1.0 135 95
TVT25201 200(180~220) 130 170 150 340 25000 10000 1.0 235 165
TVT25221 220(198~242) 140 180 150 365 25000 10000 1.0 260 182
TVT25241 240(216~264) 150 200 150 395 25000 10000 1.0 285 200
TVT25271 270(243~297) 175 225 150 455 25000 10000 1.0 320 224
TVT25301 300(270~330) 195 250 150 500 25000 10000 1.0 350 245
TVT25331 330(297~363) 215 275 150 550 25000 10000 1.0 365 256
TVT25361 360(324~396) 230 300 150 595 25000 10000 1.0 380 266
TVT25391 390(351~429) 250 320 150 650 25000 10000 1.0 405 284
TVT25431 430(387~473) 275 350 150 710 25000 10000 1.0 495 347
TVT25471 470(423~517) 300 385 150 775 25000 10000 1.0 550 385
TVT25511 510(459~561) 320 410 150 845 25000 10000 1.0 595 417
TVT25561 560(504~616) 350 450 150 930 25000 10000 1.0 630 441
TVT25621 620(558~682) 395 510 150 1025 25000 10000 1.0 660 462
TVT25681 680(612~748) 420 560 150 1120 25000 10000 1.0 695 487
TVT25751 750(675~825) 465 615 150 1240 25000 10000 1.0 710 497
TVT25781 780(702~858) 485 640 150 1290 25000 10000 1.0 760 532
TVT25821 820(738~902) 510 670 150 1355 25000 10000 1.0 775 543
TVT25911 910(819~1001) 550 745 150 1500 25000 10000 1.0 800 560
TVT25951 950(855~1045) 575 765 150 1570 25000 10000 1.0 830 581
TVT25102 1000(900~1100) 625 825 150 1650 25000 10000 1.0 865 606
TVT25112 1100(990~1210) 680 895 150 1815 25000 10000 1.0 940 658
TVT25122 1200(1080~1320) 750 980 150 2000 25000 10000 1.0 1020 714
TVT25142 1400(1260~1540) 820 1140 150 2300 20000 10000 1.0 1190 833

Note: Agency approval is pending
THINKING ELECTRONIC INDUSTRIAL CO., LTD. 13 www.thinking.com.tw 2022.11
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Metal Oxide Varistor : TVT Series

Thermally Protected Varistor Series

B Safety Approvals

Certified
Model No.

Agency

BN Us

A

TUVRheinland

UL1449 4 & cUL

IEC 61051-1
IEC 61051-2

IEC 61051-2-2

IEC60950-1 2nd
Annex Q

GB/T 10193-1997
GB/T 10194-1997

GB 4943.1-2022
IEC61051-2:1991
+Amd1:2009

E314979

J 50179371

CQC13001104230

TVT14820-0O

2

TVT14101-

TVT14121-

TVT14151-

TVT14201-

TVT14221-

TVT14241-

TVT14271-

TVT14301-

TVT14331-

TVT14361-

TVT14391-

TVT14431-

TVT14471-

TVT14511-

TVT14561-

TVT14621-

TVT14681-

TVT14751-

TVT14781-

TVT14821-

Oo/0/oo|jo|jo|joyo|jojo|o0|jo|o|jo|jo|jo|jo|jo|jo|o|oO

TVT14911-

TVT14951-

|

TVT14102-0O

TVT14112-0

2 |||l =|=<

TVT14122-0O

\/

P P I I - - I I - I - N I I - I I R S I R R

P I I = - - - ) I B I I - I I I - R I I =

P - I = - - - ) = B I I - I R i ) B B = =

P P - I - I R I I I R R -

O is the code for Two-Terminal type or Three-Terminal type.

THINKING ELECTRONIC INDUSTRIAL CO., LTD.
All specifications are subject to change without notice.
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Metal Oxide Varistor : TVT Series

Thermally Protected Varistor Series

B Safety Approvals

Certified
Model No.

Agency

B“ us

A

TOVRheinland

UL1449 41 & cUL:

IEC 61051-1
IEC 61051-2

IEC 61051-2-2

IEC60950-1 2nd
Annex Q

GB/T 10193-1997
GB/T 10194-1997

GB 4943.1-2022
IEC61051-2:1991
+Amd1:2009

E314979

J 50179389

CQC13001104230

TVT20820-O

2

TVT20101-

TVT20121-

TVT20151-

TVT20201-

TVT20221-

TVT20241-

TVT20271-

TVT20301-

TVT20331-

TVT20361-

TVT20391-

TVT20431-

TVT20471-

TVT20511-

TVT20561-

TVT20621-

TVT20681-

TVT20751-

TVT20781-

TVT20821-

Oo/0/oo|jo|jo|joyo|jojo|o0|jo|o|jo|jo|jo|jo|jo|jo|o|oO

TVT20911-

TVT20951-

|

TVT20102-0O

TVT20112-00

TVT20122-0O

TVT20142-0O

TVT20162-0O

P P N N - - - I R e - R - A R N N I R R - - e N - I e .

TVT20182-0O

\/

Ea I - I P N ) - ) - - B - ) R N ) ) D ) - - )

Ea P - I - N - ) ) ) - B I - ) R P - ) - - - ) .

P PN - - - - - I - ) R N - ) - ) - - - - ) e I - =

P P ) = - I = [ B g - - - B B =

O is the code for Two-Terminal type or Three-Terminal type.

THINKING ELECTRONIC INDUSTRIAL CO., LTD.
All specifications are subject to change without notice.
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Metal Oxide Varistor : TVT Series Ve

-
Thermally Protected Varistor Series -
B Safety Approvals
Agency

Certified [:N Us Tﬁaﬁd

Model No. |m

UL1449 4t & cUL: IEC 61051-2

IEC 61051-2-2

E314979 J 50226398
TVT25201-00 V \
TVT25221-00 V \
TVT25241-00 \ \
TVT25271-00 \ \
TVT25301-00 \ \
TVT25331-00 \ \
TVT25361-0 y \
TVT25391-00 Y \
TVT25431-00 \ \
TVT25471-00 y \
TVT25511-00 \ \
TVT25561-0 \ \
TVT25621-0 \ V
TVT25681-0 \ \
TVT25751-0 \ V
TVT25781-0 \ \
TVT25821-0 Y V
TVT25911-0 \ \
TVT25951-0 \ V
TVT25102-00 \ \
TVT25112-0 \ V
TVT25122-00 \ \

O is the code for Two-Terminal type or Three-Terminal type.

THINKING ELECTRONIC INDUSTRIAL CO., LTD. 16 www.thinking.com.tw 2022.11
All specifications are subject to change without notice.
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Metal Oxide Varistor : TVT Series 7

Thermally Protected Varistor Series

S

p—

B Power Derating Curve

B Surge Current Standard Waveform

A
100 Coating Structure Example:
9 8/20us : Tr = 8us
P 3 Td= 20ps
£
E 100 Y
g 90 Leading
I .
v Tt
% Q)
= >
- Imax
» c
LCT=-40 LUT=105 110 g 50
>
Ambient temperature (°C) (@)
A 10 | Time
. 0 > i
100 Potting Structure SR R
2 Td
T
o
o
2
(o]
o
5
=
LCT=-40 LUT=85 1o
Ambient temperature (°C)
B Lead Configuration
® Coating Structure
Two-Terminal Type 2 Three-Terminal Type
Thermal Thermal Fuse
Fuse Element
Element .
3 Monitor
Lead
MOV
MOV 3
1 2 1
® Potting Structure-TVT14
Two-Terminal Type Three-Terminal Type
—_— 2 2
Thermal
Thermal Fuse
Fuse Element
Element 3 Monitor Lead
MOV — — MOV
1 2 L 3 2 1
THINKING ELECTRONIC INDUSTRIAL CO., LTD. 17 www.thinking.com.tw 2022.11
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Metal Oxide Varistor : TVT Series Y 7=~
Thermally Protected Varistor Series =)

® Potting Structure -TVT25

Two-Terminal Type (Box Type) Three-Terminal Type (Box Type)
2
Thermal Fuse
Thermal Fuse Element
Element 3
Monitor Lead
MOV MOV
[ [ [ | [ [ 1
2 1 1 2 1 2 3 1 1 3 2 "
Two-Terminal Type + Remote Signal Function (Box Type)
2
4 Thermal Fuse
Element
3 MOV
IR
2 43 1 1 3 4 2 1

Three-Terminal Type + Remote Signal Function (Box Type)

2
Y
Thermal
Fuse
S Element
0 3
4 ]
MOV
2 3 54 1 1 45 3 2 1
B Typical Application Circuit
Current Fuse
L O\_G
Power 7 Circuit to be
Thermall
Input Va[istory protected
TVT Series
N
THINKING ELECTRONIC INDUSTRIAL CO., LTD. 18 www.thinking.com.tw 2022.11
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Metal Oxide Varistor : TVT Series 7

Thermally Protected Varistor Series

S

—

B Max. Surge Current Derating Curves (Coating Structure)

TVT14820~TVT14151

TVT14201~14122

100000 100000
10000 10000
;
< : <
= 15 = c S
£ 10 M < 102
3 1000 3 1000
()]
% 103 E’ 1U
3 i 3
@ it o 10 N
X A
105~ < ™~
= i
[ [
10 — I 10 = H
1 1
10 100 1000 10000 10 100 1000 10000
Td (ps) Td (us)
TVT20820~151 & 20142~20182 TVT20201~20122
100000 100000
1
10000 ~ 10000
—_ 1 < =
< = 15
- 1 =] c
g TN £
= 2 3 T0 B
S 10 X (8]
© 1000 - S 1000 =@
2 =] >
3 103 »n
» % 104
><' 104 RN © 105 \\\
g 105 i =
= [~ \ 106 T N
100 100 Beas
1006 EEEE
o - —
[~ —
[~ I~ | 1 ™
]
[=]
10 ] H 10 —— =
0
1 1
10 100 1000 10000 10 100 1000 10000
Td (us) Td (us)
THINKING ELECTRONIC INDUSTRIAL CO., LTD. 19 www.thinking.com.tw 2022.11
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Metal Oxide Varistor : TVT Series Y 7=~
Thermally Protected Varistor Series —)

B Max. Surge Current Derating Curves (Coating Structure)
TVT25201~25122

100000
3
10000 (=12
<
= ~
§ 102 \\
5 ™
o 1000 g2
(]
S
= 4Nn4
n A M
é' 105 -
=
100 Etee——y : N
10
1
10 100 1000 10000
Td (ps)

B Max. Surge Current Derating Curves (Potting Structure)

TVT14820 ~ TVT14151 TVT14201 ~ TVT14561
100000 100000
10000 10000
=z T

2 1 5 =
= c TS <]
S i ™~ g ~
5 N 3 N
O 1000 102 o 1000 | 102
g, >
= =}

103 103
Z : 3
><. 1 04 \‘\ ?é 1 04 -]
© = 10°

105 -7~ ™
= 100 mS 100 me

AIGL: J00°

[~ - [~ H
10 - 10 -~ I
1 1
10 100 1000 10000 10 100 1000 10000
Td (ps) Td (us)

THINKING ELECTRONIC INDUSTRIAL CO., LTD. 20 www.thinking.com.tw 2022.11
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Metal Oxide Varistor : TVT Series

Thermally Protected Varistor Series

S

B Max. Surge Current Derating Curves (Potting Structure)

TVT25820~TVT25121, 25142

100000

‘0000 15

1000

100 = N

Max. Surge Current (A)
3
e

10

10 100 1000
Td (ps)

10000

100000

10000

1000

100

Max. Surge Current (A)

TVT25201~TVT25122

-V
11V

105

406
in i

10

B Max. Leakage Current and Max. Clamping Voltage Curves

Td (us)

10000

Max. Leakage Current

“Max. Clamping Voltage

Max. Leakage Current and Max. Clamping Voltage Curves (TVT14820 ~ TVT14122)

=

Voltage (V)

i

il

S

TVT14122
TVT14112
TVT14102
TVT14951
TVT14911
TVT14821
TVT14781
TVT14751
TVT14681
TVT14621
TVT14561
TVT14511
TVT14471
TVT14431
TVT14391
TVT14361
TVT14331
TVT14301
TVT14271
TVT14241
TVT14221
TVT14201
TVT14151
TVT14121
TVT14101
TVT14820

106 105 10+ 10°

102

101

1

Current (A)

10

103

104

105

10000

THINKING ELECTRONIC INDUSTRIAL CO., LTD.
All specifications are subject to change without notice.
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Metal Oxide Varistor : TVT Series V7
Thermally Protected Varistor Series =

B Max. Leakage Current and Max. Clamping Voltage Curves

Max. Leakage Current and Max. Clamping Voltage Curves (TVT20820 ~ TVT20182) Coating Structure

10000 T

T T T T 1T T TTTHH — T TTTIT
T [ TTTTTIT T T ! !!H”
Max. Clamping Voltage TVT20182 |
TVT20162 |
TVT20142 |
TVT20122

TVT20112 1
TVT20102

TVT20951 |
TVT20911

TVT20821

TVT20781 -
TVT20751

TVT20681 |
TVT20621 |
TVT20561
TVT20511
TVT20471 |
TVT20431
TVT20391
TVT20361
TVT20331
TVT20301 ]
TVT20271 |
TVT20241
5 TVT20221
=1 TVT20201 |
TVT20151 |
TVT20121
TVT20101
TVT20820

Max. Leakage Current

W

ATA R

1]
L
W

1000 o

UYL

WA

(7L ATLA

LA

Voltage (V)
34 TR TLR Y
T AT AR

AL
AR

LTI
FHLEATTT

NRAMUARRNY

i A

100

\

\
i
\

|

\

\

10
-6 y 104 ' -2 -
10 10 0 108 10 107 1 10 102 100 104 100

Current (A)

Max. Leakage Current and Max. Clamping Voltage Curves (TVT25820 ~ TVT25122) Coating Structure

10000 T

T T T T TTIT T 11T
i 1[I [HENR | R
Max. Clamping Voltage TVT25122 ]
TVT25112
TVT25102
e TVT25951
F TVT25911 1
TVT25821
TVT25781 ||
TVT25751
TVT25681
TVT25621
7} TvT25561
T4 TVT25511 ||
1 TVT25471 ||
Tl TvT25431 |
T TVT25391
4 TVT25361 |||
L TVT25331
TVT25301
TVT25271
TVT25241
TVT25221 T
] s i TVT25201 7
TVT25151 [
E TVT25121 |
=] TVT25101 1
TVT25820 |||

LY

AV
A

LA

ARARRRRANY
AR

LR LER R

3
8

\

AWATLLILARTR RS

AR AR

WL AT

\

L YA

Voltage (V)

) VR A

WRLRIAIRERRTANY
LA

T DTV EARVEY Y

TAURUARAR

100

\

1
I
\
1

\

\

10

-6 - 104 ’ -2 .
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Current (A)
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Metal Oxide Varistor : TVT Series Ve
Thermally Protected Varistor Series =)

B Max. Leakage Current and Max. Clamping Voltage Curves

Max. Leakage Current and Max. Clamping Voltage Curves (TVT14820 ~ TVT14561) Potting Structure

10000
Max. Clamping Voltage TVT14561
TVT14511
TVT14471
T TVT14431
|
A | TVT14391
== TvT1436t
1000 T | TVT14331
= ~  TVT14301
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< Sl Py TVT14221
~ ey 1 TVT14201
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2 || — T e TVT14151
© — | TVT14121
= — [ — | L LT
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> —= LT ] TVT14820
== = T
— |t
——
100 mes:
e 1 i e M A1
..--""‘.- V_,..--"-.
...-—"'"
10
106 105 104 103 102 101 1 10 102 103 104 105

Current (A)

Max. Leakage Current and Max. Clamping Voltage Curves (TVT25820 ~ TVT25142) Potting Structure
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Metal Oxide Varistor : TVT Series Y 7=~
Thermally Protected Varistor Series =)

Soldering Recommendation
® Wave Soldering Profile

A Preheating Soldering Coolin

260°C max. |

Note 1: (1~3°C)/Sec.
Note 2: Around 200°C/Sec.
Note 3: 5°C/Sec.(Max)

130+20°C

Temperature

Tamb

v

30~90Sec. <1Sec. < 10Sec.

® Recommended Reworking Conditions With Soldering Iron

ltem Conditions
Temperature of Soldering Iron-tip 360°C (max.)
Soldering Time 3 sec (max.)
Distance from Varistor 2 mm (min.)
THINKING ELECTRONIC INDUSTRIAL CO., LTD. 24 www.thinking.com.tw 2022.11
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Metal Oxide Varistor : TVT Series

Thermally Protected Varistor Series

p—

/A

B Reliability

ltem Standard Test Conditions / Methods Specifications
Gradually apply the specified force and keep the unit fixed for 10£1 sec.
. . Terminal
Tensile Terminal diameter cross-sectional Force
Strenath of IEC61051-1 A | AVima/Vima| < 5%
Term?nals (IEC60068-2-21) (mm) area (mm?) (Kg) No visible damage
0.5<d=0.8 0.2<S=05 1.0
0.8<d=1.25 05<S=1.2 2.0
1.25«d 1.2<S 4.0
Hold specimen and apply the force specified below to each lead. Bend the
specimen to 90°, and then return to the original position. Repeat the
procedure in the opposite direction.
. . . Terminal
StBrgggltzgof IECS?E%SH Terminal diameter cross-sectional Force |AV‘."“,\ Nima| < 5%
Terminals 60068-2-21) (mm) area (mm?) (Kg) No visible damage
0.5<d=0.8 0.2<S=05 0.5
0.8<d=1.25 0.5<S=1.2 1.0
1.25<d 1.2<S 2.0
) Frequency range: 10 ~ 55 Hz o
Vibration (lég%%1o%%1_21_6) Amplitude: 0.75mm or 98 m/s? | 8V ime [Vina | < 5%
Direction: 3 mutually perpendicular directions, 2 hrs each. 9
At least 95% of terminal
Solderability IEC61051-1 245+3°C , 3+0.3 sec electrode is covered by
new solder
Resistance to . | AVima Vima| < 5%
Soldering Heat IEC61051-1 26043C , 1041 sec No visible damage
High
o AV1mA/V1mA|S 5%
Temperature IEC 60068-2-2 110+5°C x 1000+ 24 hrs | e =
Storage No visible damage
[ AVima Vima] £ 10%
Damp Heat, IEC61051-1 a. 40+2°C, 90 ~ 95 % RH, 1344 hrs No visible damage
Steady State |(IEC60068-2-78) b. 40+2°C, 90 ~ 95 % RH, at 10%Vdc, 1344 hrs Insulation Resistance

= 100MQ

The conditions shown below shall be repeated 5 cycles

10/1000pys.

) Step Temperature (C) Period (minutes)
Rapid Change of | IEC61051-1 1 -40+3 3043 | AVima /Vima| < 5%
Temperature |(IEC60068-2-14) 2 Room temperature 543 No visible damage
3 8512 3043
4 Room temperature 543
High Temp. ) X . | AVima Vima| < 10%
Load IEC61051-1 85+2°C, 1000424 hrs at Voc or Vims (Max. Continuous Voltage) No visible damage
8/20us IEC61051-1 | 8/20us waveform, 10 surge currents, unipolar, interval 30 secs, | AVima Vima| < 10%
Surge Life (IEC60060-2) | amplitude corresponding to max. surge current derating curves for 8/20us. No visible damage
10/1000ps waveform, 10 surge currents, unipolar, interval 2 mins, o
10/1000us IEC61051-1 . . ; | AVima Vima| £ 10%
Surge Life (IEC60060-2) amplitude corresponding to max. surge current derating curves for No visible damage

Test voltage: refer to UL 1449 5™ Table 45.4
Short current condition:

Series Short Current (A)
TVT14 0.125A, 0.5A, 2.5A, 5A
Limited Current TVT20, 25 0.5A, 2.5A, 5A, 10A
Abnormal UL1449- 5th Each of four previously untested TVT samples to be connected to an ac No flame
Overvoltage Test power supply having an open circuit voltage equal to Uoc. The power
supply is to incorporate a series variable resistor that can be adjusted to
obtain the short-circuit values (Isc) respectively.
The four samples are to be energized for 7 hrs, or until current to, or body
temperature attain equilibrium, or until the sample becomes disconnected
from the ac supply.
Voltage Proof IEC61051 Metal balls method, 2500 Vac 1 min No visible damage
Varistor P B _ - < Te<
Voltage Temp. Spsetcufugat:jon Yimase Vimesc , L 500 /0c) Yima-soe = Vimese 1y 50000/00) 0.05:°/T/% 0.05
Coefficient anaar Vl;m@zs‘c 60 Vima @35 65 ( o )
THINKING ELECTRONIC INDUSTRIAL CO., LTD. 25 www.thinking.com.tw 2022.11
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Metal Oxide Varistor : TVT Series

Thermally Protected Varistor Series

Packaging
® Bulk Packing
Series Quantity (pcs/bag)
TVT14 50
TVT20 20
TVT25 20

® Reel Packing

Series Varistor Voltage Pcs/Reel
TVT14 820~122 300
TVT20 820~781 200
TVT20 821~122 150
® Box Packing (for Potting Structure)
Series Varistor Voltage Quantity (pcs/box) Figure
TVT14 820-561 50 1
TVT25 820-511, 561-122 40 2
TVT25 142 30 3
(Unit: mm)
I 218.0+3 | —— | aps
! ] ; T L 3 —
g AR{RIRA R CHHHHHD
| IR (I (HHHHHD
T e ) 20 LI b el 3N m
=N LD L TN ;
=l " YRBIREIRR (HHHHH P
: . M 3 il mimimniniman CH 00
— 2 L — /] ! — —
i | 1 LT - ; T | | I —
Figure 1 Figure 2 Figure 3
B Warehouse Storage Conditions of Products
® Storage Conditions:
1. Storage temperature: -10°C~+40°C
2. Relative humidity: £ 75%RH
3. Keep away from corrosive atmosphere and sunlight.
® Period of Storage: 1 year
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