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 Features 1 

1. RoHS compliant  2 

2. Halogen-free series are available 3 

3. Body size: Ф5 ~ Ф20mm 4 

4. Wide operating voltage range: 11Vac ~ 1000 Vac 5 

5. Operating temperature range: -40°C ~ +105°C 6 

Storage temperature range: -40°C ~ +125°C 7 

6. Agency recognition: UL 1449 4
th
 / cUL / TUV/ VDE/ CQC 8 

 9 

 Recommended Applications  10 

1.  Power supply 11 

2.  Home appliance 12 

3.  Industrial equipment 13 

4.  Telecommunication or telephone system 14 

5.  Smart meter 15 

6.  PLC (Power line communication) 16 

7.  Lighting products  17 

8.  Photovoltaic industry  18 

 19 

 20 

 Part Number Code 21 

 22 

T V R 0 5 1 8 0 K S      Y 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

 23 

 24 

 25 

 26 

 27 

 28 

 29 

 30 

 31 

 32 

 33 

 34 

Note: Optional suffix will be the 11
th
 digit if packaging and internal control codes are not coded.   35 

36 

Product Type 

TVR 
THINKING Varistor 

 TVR Series 

 

Body Size 

05 Φ5mm 

07 Φ7mm 

10 Φ10mm 

14 Φ14mm 

20 Φ20mm 

 

Varistor 

Voltage(V1mA ) 

180 18x10
0
V=18V 

241 24x10
1
V=240V 

102 10x10
2
V=1000V 

 

Tolerance  

of V1mA 

K ±10% 

 

Appearance 

S Straight lead, epoxy coating 

F Y kink lead, epoxy coating 

T L kink lead, epoxy coating 

 

Internal Control 

Code 

01~ZZ 

 

Optional Suffix 

Y RoHS Compliant 

F 
RoHS Compliant 

& Halogen-Free 

 

Packaging 

AR 
Tape & reel packing 

(hole pitch:12.7mm) 

ER 
Tape & reel packing 

(hole pitch:15.0mm) 

AB 
Tape & ammo box packing 

(hole pitch:12.7mm) 

EB 
Tape & ammo box packing 

(hole pitch:15.0mm) 

C 
Bulk & cut lead (followed by 

the codes of 2 leaded length 

Blank Bulk 
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 Structures and Dimensions 37 

 38 

 S Type (Straight lead) 39 

 40 

 41 

 42 

 43 

 44 

 45 

 46 

 47 

 48 

 49 

 50 

 51 

    52 

 53 

(Unit: mm) 54 

Series D Lmin. d  P Amax. Tmax. W 

TVR05 5.0~7.0 26.5 0.6±0.02 
5.0±0.5 (forTVR180-561) 

5.0±1.0 (for TVR621-751) 
9.0  

Please refer to  

the Electrical  

Characteristics Table 

TVR07 6.5~9.0 26.5 0.6±0.02 
5.0±0.5 (for TVR180-561) 

5.0±1.0 (for TVR621-821) 

11.0 (for TVR07180~621) 

11.5 (for TVR07681~821) 

TVR10 

9.5~12.5 
9.5~13.5 

(for TVR10182) 
26.5 0.8±0.02 

7.5±0.5 (for TVR10180-561) 

7.5±1.0 (for TVR10621-182) 

15.0 (for TVR10180-112) 

15.5 (for TVR10122-182) 

TVR14 13.5~16.0 26.5 0.8±0.02 
7.5±0.5 (for TVR14180-561) 

7.5±1.0 (for TVR14621-182) 

18.5 (for TVR14180-511) 

19.0 (for TVR14561-182) 

TVR20 19.5~22.0 22.5 1.0±0.02 10±1 

25.5 (for TVR20180-511) 

26.0 (for TVR20561-112) 

26.5 (for TVR20122-182) 

 55 

 56 

 57 

58 

Bottom view 
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 F Type (Y kink lead) 59 

 60 

 61 

 62 

 63 

 64 

 65 

 66 

 67 

 68 

 69 

 70 

 71 

 72 

(Unit: mm) 73 

Series D Cmin. d P Amax. Tmax. 

TVR05 5.0~7.0 20 0.6±0.02 
5.0±0.5 (for TVR05180-561) 

5.0±1.0 (for TVR05621-751) 
9.5 

Please refer to 

the Electrical  

Characteristics 

Table 

TVR07 6.5~9.0 20 0.6±0.02 
5.0±0.5 (for TVR07180-561) 

5.0±1.0 (for TVR07621-821) 
11.5  

TVR10 

9.5~12.5 
9.5~13.5 

(for TVR10182) 
20 0.8±0.02 

7.5±0.5 (for TVR10180-561) 

7.5±1.0 (for TVR10621-182) 
16.0 

TVR14 13.5 ~16.0 20 0.8±0.02 
7.5±0.5 (for TVR14180-561) 

7.5±1.0 (for TVR14621-182) 
19.0 

TVR20 19.5~22 20 1.0±0.02 10±1 26.5 

 74 

 75 

 T Type (L kink lead) 76 

 77 

 78 

 79 

 80 

 81 

 82 

 83 

 84 

 85 

 86 

 87 

 88 

 89 

                                                                                       (Unit: mm) 90 

Series D C d P Hmax. L1 Tmax. 

TVR10 
9.5~12.5 
9.5~13.5 

(for TVR10182) 

3.8±0.8 

0.8±0.02 7.5±1 20.0 7.0±1 
Please refer to the 

Electrical 

Characteristics 

Table 

TVR14 13.5 ~16.0 0.8±0.02 7.5±1 23.5 10.0±1 

TVR20 19.5~22 1.0±0.02 10±1 30.5 9.0±1 

 91 

92 
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 Electrical Characteristics 93 

05mm Series 94 

 95 

Part No. 

Varistor 
Voltage 

(@ 1mA DC) 

Max. 
Continuous 

Voltage 

Max. 
Clamping 
Voltage 

 (8/20μs) 

Max. 
Surge  

Current 
(8/20μs) 

Rated  
Power 

Max. 
Energy 

(10/1000μs) 
Dimension 

V1mA VAC(rms) VDC VP IP Imax P Wmax Tmin Tmax 
W 

±1.0 

(V) (V) (V) (V) (A) (A) (W) (J) (mm) 

TVR05180 18 (16~20) 11 14 40 1.0 100 0.01 0.4 2.2 3.9 1.5 

TVR05220 22 (20~24) 14 18 48 1.0 100 0.01 0.5 2.2 4.1 1.5 

TVR05270 27 (24~30) 17 22 60 1.0 100 0.01 0.6 2.4 4.3 1.5 

TVR05330 33 (30~36) 20 26 73 1.0 100 0.01 0.8 2.6 4.5 1.5 

TVR05390 39 (35~43) 25 31 86 1.0 100 0.01 0.9 2.6 4.6 1.5 

TVR05470 47 (42~52) 30 38 104 1.0 100 0.01 1.1 2.3 4.2 1.5 

TVR05560 56 (50~62) 35 45 123 1.0 100 0.01 1.3 2.6 4.3 1.5 

TVR05680 68 (61~75) 40 56 150 1.0 100 0.01 1.6 2.8 4.6 1.5 

TVR05820 82 (74~90) 50 65 145 5.0 400 0.1 2.5 2.0 3.9 1.5 

TVR05101 100 (90~110) 60 85 175 5.0 400 0.1 3.0 2.1 4.1 1.6 

TVR05121 120 (108~132) 75 100 210 5.0 400 0.1 4.0 2.5 4.3 1.8 

TVR05151 150 (135~165) 95 125 260 5.0 400 0.1 4.8 2.0 4.6 1.6 

TVR05181 180 (162~198) 115 150 315 5.0 400 0.1 5.9 2.0 3.9 1.4 

TVR05201 200 (180~220) 130 170 355 5.0 400 0.1 6.5 2.1 4.0 1.5 

TVR05221 220 (198~242) 140 180 380 5.0 400 0.1 7.0 2.1 4.0   1.5 

TVR05241 240 (216~264) 150 200 415 5.0 400 0.1 8.0 2.3 4.2 1.6 

TVR05271 270 (243~297) 175 225 475 5.0 400 0.1 8.5 2.4 4.4 1.7 

TVR05301 300 (270~330) 195 250 525 5.0 400 0.1 8.5 2.7 4.4 1.9 

TVR05331 330 (297~363) 215 275 585 5.0 400 0.1 9.2 2.8 4.5 2.0 

TVR05361 360 (324~396) 230 300 620 5.0 400 0.1 10 2.9 4.6 2.1 

TVR05391 390 (351~429) 250 320 675 5.0 400 0.1 12 3.1 4.8 2.3 

TVR05431 430 (387~473) 275 350 745 5.0 400 0.1 13 3.0 5.1 2.3 

TVR05471 470 (423~517) 300 385 810 5.0 400 0.1 15 3.2 5.2 2.4 

TVR05511 510 (459~561) 320 410 878 5.0 400 0.1 16 3.4 5.4 2.6 

TVR05561 560 (504~616) 350 450 962 5.0 400 0.1 18 3.6 5.5 2.8 

TVR05621 620 (558~682) 395 510 1050 5.0 400 0.1 18 3.9 5.9 3.0 

TVR05681 680 (612~748) 420 560 1120 5.0 400 0.1 18 4.1 6.2 3.2 

TVR05751 750 (675~825) 465 615 1240 5.0 400 0.1 18 4.4 6.4 3.5 

96 
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07mm Series 97 

Part No. 

Varistor 
Voltage 

(@ 1mA DC) 

Max. 
Continuous 

Voltage 

Max. 
Clamping 
Voltage 

 (8/20μs) 

Max. 
Surge  

Current 
(8/20μs) 

Rated  
Power 

Max. 
Energy 

(10/1000μs) 
Dimension 

V1mA VAC(rms) VDC VP IP Imax P Wmax Tmin Tmax 
W 

±1.0 

(V) (V) (V) (V) (A) (A) (W) (J) (mm) 

TVR07180 18 (16~20) 11 14 36 2.5 250 0.02 0.9 2.2 3.9 1.3 

TVR07220 22 (20~24) 14 18 43 2.5 250 0.02 1.1 2.2 4.1 1.4 

TVR07270 27 (24~30) 17 22 53 2.5 250 0.02 1.4 2.4 4.3 1.5 

TVR07330 33 (30~36) 20 26 65 2.5 250 0.02 1.7 2.6 4.5 1.7 

TVR07390 39 (35~43) 25 31 77 2.5 250 0.02 2.1 2.6 4.6 1.8 

TVR07470 47 (42~52) 30 38 93 2.5 250 0.02 2.5 2.3 4.2 1.9 

TVR07560 56 (50~62) 35 45 110 2.5 250 0.02 3.1 2.6 4.3 2.0 

TVR07680 68 (61~75) 40 56 135 2.5 250 0.02 3.6 2.3 4.6 2.1 

TVR07820 82 (74~90) 50 65 135 10 1200 0.25 5.5 2.0 3.9 1.5 

TVR07101 100 (90~110) 60 85 165 10 1200 0.25 6.5 2.1 4.1 1.6 

TVR07121 120 (108~132) 75 100 200 10 1200 0.25 7.8 2.5 4.3 1.8 

TVR07151 150 (135~165) 95 125 250 10 1200 0.25 9.7 2.0 4.6 1.6 

TVR07181 180 (162~198) 115 150 300 10 1200 0.25 11.7 2.0 3.9 1.4 

TVR07201 200 (180~220) 130 170 340 10 1200 0.25 13 2.1 4.0 1.5 

TVR07221 220 (198~242) 140 180 360 10 1200 0.25 14 2.1 4.0 1.5 

TVR07241 240 (216~264) 150 200 395 10 1200 0.25 15 2.3 4.2 1.6 

TVR07271 270 (243~297) 175 225 455 10 1200 0.25 18 2.4 4.4 1.7 

TVR07301 300 (270~330) 195 250 500 10 1200 0.25 21 2.7 4.4 1.9 

TVR07331 330 (297~363) 215 275 550 10 1200 0.25 23 2.8 4.5 2.0 

TVR07361 360 (324~396) 230 300 595 10 1200 0.25 25 2.9 4.6 2.1 

TVR07391 390 (351~429) 250 320 650 10 1200 0.25 25 3.1 4.8 2.3 

TVR07431 430 (387~473) 275 350 710 10 1200 0.25 28 3.0 5.1 2.3 

TVR07471 470 (423~517) 300 385 775 10 1200 0.25 30 3.2 5.2 2.4 

TVR07511 510 (459~561) 320 410 845 10 1200 0.25 33 3.4 5.4 2.6 

TVR07561 560 (504~616) 350 450 930 10 1200 0.25 33 3.6 5.5 2.8 

TVR07621 620 (558~682) 395 510 1020 10 1200 0.25 35 3.9 5.9 3.0 

TVR07681 680 (612~748) 420 560 1120 10 1200 0.25 35 4.1 6.2 3.2 

TVR07751 750 (675~825) 465 615 1235 10 1200 0.25 38 4.4 6.4 3.5 

TVR07821 820 (738~902) 510 670 1355 10 1200 0.25 42 4.5 6.4 3.2 

 98 

99 
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10mm Series 100 

Part No. 

Varistor 
Voltage 

(@ 1mA DC) 

Max. 
Continuous 

Voltage 

Max. 
Clamping 
Voltage 

 (8/20μs) 

Max. 
Surge  

Current 
(8/20μs) 

Rated  
Power 

Max. 
Energy 

(10/1000μs) 
Dimension 

V1mA VAC(rms) VDC VP IP Imax P Wmax Tmin Tmax 
W 

±1.0 

(V) (V) (V) (V) (A) (A) (W) (J) (mm) 

TVR10180 18 (16~20) 11 14 36 5.0 500 0.05 2.1 2.6 4.3 1.3 

TVR10220 22 (20~24) 14 18 43 5.0 500 0.05 2.5 2.6 4.5 1.4 

TVR10270 27 (24~30) 17 22 53 5.0 500 0.05 3.0 2.8 4.7 1.5 

TVR10330 33 (30~36) 20 26 65 5.0 500 0.05 4.0 2.9 4.9 1.7 

TVR10390 39 (35~43) 25 31 77 5.0 500 0.05 4.6 2.7 5.1 1.8 

TVR10470 47 (42~52) 30 38 93 5.0 500 0.05 5.5 2.7 4.5 1.8 

TVR10560 56 (50~62) 35 45 110 5.0 500 0.05 7.0 3.0 4.7 1.9 

TVR10680 68 (61~75) 40 56 135 5.0 500 0.05 8.2 2.6 5.0 2.2 

TVR10820 82 (74~90) 50 65 135 25 2500 0.4 12 2.4 4.3 1.6 

TVR10101 100 (90~110) 60 85 165 25 2500 0.4 15 2.6 4.5 1.8 

TVR10121 120 (108~132) 75 100 200 25 2500 0.4 18 2.9 4.7 2.0 

TVR10151 150 (135~165) 95 125 250 25 2500 0.4 22 2.4 5.0 1.8 

TVR10181 180 (162~198) 115 150 300 25 2500 0.4 27 2.4 4.3 1.6 

TVR10201 200 (180~220) 130 170 340 25 2500 0.4 30 2.5 4.4 1.7 

TVR10221 220 (198~242) 140 180 360 25 2500 0.4 32 2.5 4.4 1.7 

TVR10241 240 (216~264) 150 200 395 25 2500 0.4 35 2.7 4.6 1.8 

TVR10271 270 (243~297) 175 225 455 25 2500 0.4 40 2.8 4.8 1.9 

TVR10301 300 (270~330) 195 250 500 25 2500 0.4 40 3.1 4.8 2.1 

TVR10331 330 (297~363) 215 275 550 25 2500 0.4 43 3.2 4.9 2.2 

TVR10361 360 (324~396) 230 300 595 25 2500 0.4 47 3.3 5.0 2.3 

TVR10391 390 (351~429) 250 320 650 25 2500 0.4 60 3.5 5.2 2.5 

TVR10431 430 (387~473) 275 350 710 25 2500 0.4 65 3.4 5.5 2.5 

TVR10471 470 (423~517) 300 385 775 25 2500 0.4 70 3.6 5.6 2.6 

TVR10511 510 (459~561) 320 410 845 25 2500 0.4 70 3.8 5.8 2.8 

TVR10561 560 (504~616) 350 450 930 25 2500 0.4 70 4.0 5.9 3.0 

TVR10621 620 (558~682) 395 510 1020 25 2500 0.4 70 4.3 6.3 3.2 

TVR10681 680 (612~748) 420 560 1120 25 2500 0.4 70 4.5 6.6 3.4 

TVR10751 750 (675~825) 465 615 1235 25 2500 0.4 75 4.8 6.8 3.7 

TVR10821 820 (738~902) 510 670 1355 25 2500 0.4 85 4.9 6.8 3.4 

TVR10911 910 (819~1001) 550 745 1500 25 2500 0.4 93 5.3 7.2 3.7 

TVR10102 1000 (900~1100) 625 825 1650 25 2500 0.4 102 5.5 7.5 4.0 

TVR10112 1100 (990~1210) 680 895 1815 25 2500 0.4 115 5.7 8.0 4.3 

TVR10122 1200 (1080~1320) 725 975 1980 25 2500 0.4 125 6.0 8.1 5.2 

TVR10142 1400 (1260~1540) 820 1140 2300 25 2500 0.4 145 6.6 8.7 6.0 

TVR10162 1600 (1440~1760) 910 1300 2630 25 2500 0.4 165 7.1 9.8 6.7 

TVR10182 1800 (1620~1980) 1000 1465 2950 25 2500 0.4 185 7.8 10.3 7.4 

 101 

 102 
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14mm Series 104 

Part No. 

Varistor 
Voltage 

(@ 1mA DC) 

Max. 
Continuous 

Voltage 

Max. 
Clamping 
Voltage 

 (8/20μs) 

Max. 
Surge  

Current 
(8/20μs) 

Rated  
Power 

Max. 
Energy 

(10/1000μs) 
Dimension 

V1mA VAC(rms) VDC VP IP Imax P Wmax Tmin Tmax 
W 

±1.0 

(V) (V) (V) (V) (A) (A) (W) (J) (mm) 

TVR14180 18 (16~20) 11 14 36 10 1000 0.1 4.0 2.6 4.3 1.3 

TVR14220 22 (20~24) 14 18 43 10 1000 0.1 5.0 2.6 4.5 1.4 

TVR14270 27 (24~30) 17 22 53 10 1000 0.1 6.0 2.8 4.7 1.5 

TVR14330 33 (30~36) 20 26 65 10 1000 0.1 7.5 2.9 4.9 1.7 

TVR14390 39 (35~43) 25 31 77 10 1000 0.1 8.6 2.7 5.1 1.8 

TVR14470 47 (42~52) 30 38 93 10 1000 0.1 10 2.7 4.5 1.8 

TVR14560 56 (50~62) 35 45 110 10 1000 0.1 11 3.0 4.7 1.9 

TVR14680 68 (61~75) 40 56 135 10 1000 0.1 14 3.1 5.0 2.2 

TVR14820 82 (74~90) 50 65 135 50 4500 0.6 22 2.4 4.3 1.6 

TVR14101 100 (90~110) 60 85 165 50 4500 0.6 28 2.6 4.5 1.8 

TVR14121 120 (108~132) 75 100 200 50 4500 0.6 32 2.9 4.7 2.0 

TVR14151 150 (135~165) 95 125 250 50 4500 0.6 40 2.4 5.0 1.8 

TVR14181 180 (162~198) 115 150 300 50 4500 0.6 52 2.4 4.3 1.6 

TVR14201 200 (180~220) 130 170 340 50 4500 0.6 57 2.5 4.4 1.7 

TVR14221 220 (198~242) 140 180 360 50 4500 0.6 60 2.5 4.4 1.7 

TVR14241 240 (216~264) 150 200 395 50 4500 0.6 63 2.7 4.6 1.8 

TVR14271 270 (243~297) 175 225 455 50 4500 0.6 70 2.8 4.8 1.9 

TVR14301 300 (270~330) 195 250 500 50 4500 0.6 78 3.1 4.8 2.1 

TVR14331 330 (297~363) 215 275 550 50 4500 0.6 85 3.2 4.9 2.2 

TVR14361 360 (324~396) 230 300 595 50 4500 0.6 93 3.3 5.0 2.3 

TVR14391 390 (351~429) 250 320 650 50 4500 0.6 100 3.5 5.2 2.5 

TVR14431 430 (387~473) 275 350 710 50 4500 0.6 115 3.4 5.5 2.5 

TVR14471 470 (423~517) 300 385 775 50 4500 0.6 125 3.6 5.6 2.6 

TVR14511 510 (459~561) 320 410 845 50 4500 0.6 125 3.8 5.8 2.8 

TVR14561 560 (504~616) 350 450 930 50 4500 0.6 125 4.0 5.9 3.0 

TVR14621 620 (558~682) 395 510 1020 50 4500 0.6 125 4.3 6.3 3.2 

TVR14681 680 (612~748) 420 560 1120 50 4500 0.6 130 4.5 6.6 3.4 

TVR14751 750 (675~825) 465 615 1235 50 4500 0.6 143 4.8 6.8 3.7 

TVR14821 820 (738~902) 510 670 1355 50 4500 0.6 157 4.9 6.8 3.4 

TVR14911 910 (819~1001) 550 745 1500 50 4500 0.6 175 5.3 7.2 3.7 

TVR14102 1000 (900~1100) 625 825 1650 50 4500 0.6 190 5.5 7.5 4.0 

TVR14112 1100 (990~1210) 680 895 1815 50 4500 0.6 213 5.6 8.0 4.3 

TVR14122 1200 (1080~1320) 725 975 1980 50 4500 0.6 230 6.0 8.1 5.2 

TVR14142 1400 (1260~1540) 820 1140 2300 50 4500 0.6 250 6.6 8.7 6.0 

TVR14162 1600 (1440~1760) 910 1300 2630 50 4500 0.6 315 7.1 9.8 6.7 

TVR14182 1800 (1620~1980) 1000 1465 2950 50 4500 0.6 354 7.8 10.3 7.4 

 105 

 106 
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20mm Series 107 

Part No. 

Varistor 
Voltage 

(@ 1mA DC) 

Max. 
Continuous 

Voltage 

Max. 
Clamping 
Voltage 

 (8/20μs) 

Max. 
Surge  

Current 
(8/20μs) 

Rated  
Power 

Max. 
Energy 

(10/1000μs) 
Dimension 

V1mA VAC(rms) VDC VP IP Imax P Wmax Tmin Tmax 
W 

±1.0 

(V) (V) (V) (V) (A) (A) (W) (J) (mm) 

TVR20180 18 (16~20) 11 14 36 20 2000 0.2 11 3.0 4.7 1.3 

TVR20220 22 (20~24) 14 18 43 20 2000 0.2 14 3.0 4.9 1.4 

TVR20270 27 (24~30) 17 22 53 20 2000 0.2 18 3.2 5.1 1.5 

TVR20330 33 (30~36) 20 26 65 20 2000 0.2 23 3.4 5.3 1.7 

TVR20390 39 (35~43) 25 31 77 20 2000 0.2 26 3.1 5.5 1.7 

TVR20470 47 (42~52) 30 38 93 20 2000 0.2 33 3.1 4.9 1.8 

TVR20560 56 (50~62) 35 45 110 20 2000 0.2 41 3.4 5.1 2.0 

TVR20680 68 (61~75) 40 56 135 20 2000 0.2 46 3.5 5.4 2.2 

TVR20820 82 (74~90) 50 65 135 100 6500 1.0 48 2.8 4.7 1.8 

TVR20101 100 (90~110) 60 85 165 100 6500 1.0 51 3.1 4.9 2.0 

TVR20121 120 (108~132) 75 100 200 100 6500 1.0 55 3.3 5.1 2.2 

TVR20151 150 (135~165) 95 125 250 100 6500 1.0 70 2.8 5.4 2.0 

TVR20181 180 (162~198) 115 150 300 100 6500 1.0 84 2.8 4.7 1.8 

TVR20201 200 (180~220) 130 170 340 100 6500 1.0 95 2.9 4.8 1.9 

TVR20221 220 (198~242) 140 180 360 100 6500 1.0 100 2.9 4.8 1.9 

TVR20241 240 (216~264) 150 200 395 100 6500 1.0 108 3.1 5.0 2.0 

TVR20271 270 (243~297) 175 225 455 100 6500 1.0 127 3.2 5.2 2.1 

TVR20301 300 (270~330) 195 250 500 100 6500 1.0 136 3.5 5.2 2.3 

TVR20331 330 (297~363) 215 275 550 100 6500 1.0 150 3.6 5.3 2.4 

TVR20361 360 (324~396) 230 300 595 100 6500 1.0 163 3.7 5.4 2.5 

TVR20391 390 (351~429) 250 320 650 100 6500 1.0 180 3.9 5.6 2.7 

TVR20431 430 (387~473) 275 350 710 100 6500 1.0 190 3.8 5.9 2.7 

TVR20471 470 (423~517) 300 385 775 100 6500 1.0 220 4.0 6.0 2.8 

TVR20511 510 (459~561) 320 410 845 100 6500 1.0 220 4.2 6.2 3.0 

TVR20561 560 (504~616) 350 450 930 100 6500 1.0 220 4.4 6.3 3.2 

TVR20621 620 (558~682) 395 510 1020 100 6500 1.0 220 4.7 6.7 3.4 

TVR20681 680 (612~748) 420 560 1120 100 6500 1.0 230 4.9 7.0 3.6 

TVR20751 750 (675~825) 465 615 1235 100 6500 1.0 255 5.2 7.2 3.9 

TVR20821 820 (738~902) 510 670 1355 100 6500 1.0 282 5.3 7.2 3.6 

TVR20911 910 (819~1001) 550 745 1500 100 6500 1.0 310 5.7 7.6 3.9 

TVR20102 1000 (900~1100) 625 825 1650 100 6500 1.0 342 6.1 7.9 4.2 

TVR20112 1100 (990~1210) 680 895 1815 100 6500 1.0 383 6.2 8.4 4.5 

TVR20122 1200 (1080~1320) 725 975 1980 100 6500 1.0 415 6.4 8.5 5.4 

TVR20142 1400 (1260~1540) 820 1140 2300 100 6500 1.0 480 7.0 9.1 6.2 

TVR20162 1600 (1440~1760) 910 1300 2630 100 6500 1.0 550 7.5 10.2 6.9 

TVR20182 1800 (1620~1980) 1000 1465 2950 100 6500 1.0 620 8.5 10.7 7.6 

 108 
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 Safety Approvals 110 

 111 

Certified 
Model No. 

Agency 

    

UL1449 4
th
 

& cUL 

EN/IEC 61051-1, 
IEC 61051-2, 

IEC 61051-2-2 

IEC 61051-1 

IEC 61051-2 

IEC 61051-2-2 

GB/T10193 
GB/T10194 

E314979 J50411784 5944 
CQC03001005165 
CQC03001007654 

TVR05180     

TVR05220     

TVR05270     

TVR05330     

TVR05390     

TVR05470     

TVR05560     

TVR05680     

TVR05820     

TVR05101     

TVR05121     

TVR05151     

TVR05181     

TVR05201     

TVR05221     

TVR05241     

TVR05271     

TVR05301     

TVR05331     

TVR05361     

TVR05391     

TVR05431     

TVR05471     

TVR05511     

TVR05561     

TVR05621     

TVR05681     

TVR05751     

Note: 112 

1. UL/cUL/TUV/CQC certification: Operating Temperature is 105°C 113 

  VDE certification: Operating Temperature is 85°C; 105°C rating is under application. 114 

 115 

 116 

 117 

 118 

 119 

 120 

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


Metal Oxide Varistor：TVR Series 
Disc Type Varistor for Surge Protection  
 

THINKING ELECTRONIC INDUSTRIAL Co., LTD.                    17                     www.thinking.com.tw  2018.12 

All specifications are subject to change without notice. 

 121 

Certified  
Model No. 

Agency 

    

UL1449 4
th
 

& cUL 

EN/IEC 61051-1, 
IEC 61051-2, 

IEC 61051-2-2 

IEC 61051-1 
IEC 61051-2 

IEC 61051-2-2 

GB/T10193 
GB/T10194 

E314979 J50411784 5944 

Current No.: 
CQC03001005165 
CQC03001007654 

New No.: (Refer to Note) 

CQC18001199806 
CQC18001199789 

TVR07180     

TVR07220     

TVR07270     

TVR07330     

TVR07390     

TVR07470     

TVR07560     

TVR07680     

TVR07820     

TVR07101     

TVR07121     

TVR07151     

TVR07181     

TVR07201     

TVR07221     

TVR07241     

TVR07271     

TVR07301     

TVR07331     

TVR07361     

TVR07391     

TVR07431     

TVR07471     

TVR07511     

TVR07561     

TVR07621     

TVR07681     

TVR07751     

TVR07821     

Note: 122 

1. For CQC certification, its current and New numbers are both effective. However, its current number will be canceled on 123 

2019/12/31, and only its NEW number will be available from 2020/01/01. Please use NEW number as your first priority.   124 

2. UL/cUL/TUV/CQC certification: Operating Temperature is 105°C 125 

  VDE certification: Operating Temperature is 85°C; 105°C rating is under application. 126 

 127 

 128 
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 129 

Certified  
Model No. 

Agency 

    

UL1449 4
th
  

& cUL 

EN/IEC 61051-1, 
 IEC 61051-2,  
IEC 61051-2-2 

IEC 61051-1 
IEC 61051-2 

IEC 61051-2-2 

GB/T10193 
GB/T10194 

E314979 J50411784 5944 

Current No. 
CQC03001005165 
CQC03001007654 

New No: (Refer to Note) 
CQC18001200336 
CQC18001199790 

TVR10180     

TVR10220     

TVR10270     

TVR10330     

TVR10390     

TVR10470     

TVR10560     

TVR10680     

TVR10820     

TVR10101     

TVR10121     

TVR10151     

TVR10181     

TVR10201     

TVR10221     

TVR10241     

TVR10271     

TVR10301     

TVR10331     

TVR10361     

TVR10391     

TVR10431     

TVR10471     

TVR10511     

TVR10561     

TVR10621     

TVR10681     

TVR10751     

TVR10821     

TVR10911     

TVR10102     

TVR10112     

TVR10122     

TVR10142     

TVR10162     

TVR10182     

Note: 130 

1. For CQC certification, its current and New numbers are both effective. However, its current number will be canceled on 131 

2019/12/31, and only its NEW number will be available from 2020/01/01. Please use NEW number as your first priority.   132 

2. UL/cUL/TUV/CQC certification: Operating Temperature is 105°C 133 

  VDE certification: Operating Temperature is 85°C; 105°C rating is under application. 134 

 135 

 136 
 137 
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Certified  
Model No. 

Agency 

    

UL1449 4
th
  

& cUL 

EN/IEC 61051-1, 

IEC 61051-2,  

IEC 61051-2-2 

IEC/EN 60950-1 

Annex Q  

IEC/EN 62368-1 

Annex G.8.2 

EN/IEC 61051-1, 

IEC 61051-2,  

IEC 61051-2-2 

IEC 62368-1 

Annex G.8.2 

GB/T10193-1997 

GB/T10194-1997 

GB8898-2011 

GB4943.1-2011 

E314979 J50411784 5944 

Current No. 
CQC03001005165 
CQC03001007654 

New No: (Refer to Note) 
CQC18001199842 
CQC18001198951 

TVR14180        

TVR14220        

TVR14270        

TVR14330        

TVR14390        

TVR14470        

TVR14560        

TVR14680        

TVR14820        

TVR14101        

TVR14121        

TVR14151        

TVR14181        

TVR14201        

TVR14221        

TVR14241        

TVR14271        

TVR14301        

TVR14331        

TVR14361        

TVR14391        

TVR14431        

TVR14471        

TVR14511        

TVR14561        

TVR14621        

TVR14681        

TVR14751        

TVR14821        

TVR14911        

TVR14102        

TVR14112        

TVR14122        

TVR14142        

TVR14162        

TVR14182        

Note: 138 

1. For CQC certification, its current and New numbers are both effective. However, its current number will be canceled on  139 

2019/12/31, and only its NEW number will be available from 2020/01/01. Please use NEW number as your first priority.   140 

2. UL/cUL/TUV/CQC certification: Operating Temperature is 105°C 141 

  VDE certification: Operating Temperature is 85°C; 105°C rating is under application. 142 

 143 
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Certified  
Model No. 

Agency 

    

UL1449 4
th
  

& cUL 

EN/IEC 61051-1, 

IEC 61051-2,  

IEC 61051-2-2 

IEC/EN 60950-1 

Annex Q  

IEC/EN 62368-1 

Annex G.8.2 

EN/IEC 61051-1, 

IEC 61051-2,  

IEC 61051-2-2 

IEC 62368-1 

Annex G.8.2 

GB/T10193-1997 

GB/T10194-1997 

GB8898-2011 

GB4943.1-2011 

E314979 J50411784 5944 

Current No. 
CQC03001005165 
CQC03001007654 

New No: (Refer to Note) 
CQC18001199807 
CQC18001198952 

TVR20180        

TVR20220        

TVR20270        

TVR20330        

TVR20390        

TVR20470        

TVR20560        

TVR20680        

TVR20820        

TVR20101        

TVR20121        

TVR20151        

TVR20181        

TVR20201        

TVR20221        

TVR20241        

TVR20271        

TVR20301        

TVR20331        

TVR20361        

TVR20391        

TVR20431        

TVR20471        

TVR20511        

TVR20561        

TVR20621        

TVR20681        

TVR20751        

TVR20821        

TVR20911        

TVR20102        

TVR20112        

TVR20122        

TVR20142        

TVR20162        

TVR20182        

Note: 144 

1. For CQC certification, its current and New numbers are both effective. However, its current number will be canceled on 145 

2019/12/31, and only its NEW number will be available from 2020/01/01. Please use NEW number as your first priority.    146 

2. UL/cUL/TUV/CQC certification: Operating Temperature is 105°C 147 

  VDE certification: Operating Temperature is 85°C; 105°C rating is under application. 148 

149 
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■  Power Derating Curve                            Surge Current Standard Waveform 150 

        151 

          152 

  153 

 154 

 155 

 156 

 157 

 158 

 159 

 160 

 161 

 162 

 163 

 164 

 165 

 166 

 167 

 168 

 169 

 170 

 Max. Surge Current Derating Curves 171 

 172 

 173 
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 Max. Surge Current Derating Curves 175 

 176 

 177 

 178 
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 Max. Surge Current Derating Curves 223 

 224 

 225 

 226 

 227 
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 Max. Surge Current Derating Curves 263 
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 Max. Leakage Current and Max. Clamping Voltage Curves 302 
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 Max. Leakage Current and Max. Clamping Voltage Curves 342 

 343 
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 Max. Leakage Current and Max. Clamping Voltage Curves 384 
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 Max. Leakage Current and Max. Clamping Voltage Curves 423 

 424 

 425 

 426 

 427 

 428 

 429 

 430 

 431 

 432 

 433 

 434 

 435 

 436 

 437 

 438 

 439 

 440 

 441 

 442 

 443 

 444 

 445 

 446 

 447 

 448 

 449 

 450 
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 453 

 454 
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 456 

 457 

 458 

 459 

 460 

 461 

462 

Max. Leakage Current and Max. Clamping Voltage Curves (TVR10820 to TVR10471) 

Max. Leakage Current and Max. Clamping Voltage Curves (TVR10511 to TVR10182) 
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 Max. Leakage Current and Max. Clamping Voltage Curves 463 

 464 

 465 

 466 

 467 

 468 

 469 

 470 

 471 

 472 
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 477 

 478 

 479 

 480 

 481 

 482 

 483 

 484 

 485 
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503 

Max. Leakage Current and Max. Clamping Voltage Curves (TVR14180 to TVR14680) 

Max. Leakage Current and Max. Clamping Voltage Curves (TVR14820 to TVR14471) 
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 Max. Leakage Current and Max. Clamping Voltage Curves 504 

 505 

 506 

 507 

 508 

 509 

 510 

 511 

 512 

 513 
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 517 

 518 

 519 

 520 

 521 
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 524 

 525 

 526 

 527 

 528 

 529 

 530 
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 538 
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 540 

 541 
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545 

Max. Leakage Current and Max. Clamping Voltage Curves (TVR20180 to TVR20680) 

Max. Leakage Current and Max. Clamping Voltage Curves (TVR14511 to TVR14182) 
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 Max. Leakage Current and Max. Clamping Voltage Curves 546 

 547 

 548 

 549 

 550 

 551 
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 558 
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 560 

 561 
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 563 
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 567 
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584 

Max. Leakage Current and Max. Clamping Voltage Curves (TVR20820 to TVR20471) 

Max. Leakage Current and Max. Clamping Voltage Curves (TVR20511 to TVR20182) 
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 Soldering Recommendation 585 

 586 

 Wave Soldering Profile 587 

 588 

 589 

 590 

 591 

 592 

 593 

 594 

 595 

 596 

 597 

 598 

 599 

 600 

 601 

 602 

 603 

 604 

 605 

 Recommended Reworking Conditions with Soldering Iron 606 

 607 

Item Conditions 

Temperature of Soldering Iron-tip 360℃ (max.) 

Soldering Time 3 sec (max.) 

Distance from Varistor 2 mm (min.) 

 608 

 609 

 610 

 611 

 612 

 613 

614 

T
e
m

p
e
ra

tu
re

 

130±20℃ 

260℃ max.  

Tamb 

Cooling Soldering Preheating 

Time 
30~90 sec. ＜1 sec. ＜10 sec. 

Note 1 

Note 2 Note 3 

Note 1:  (1~3℃)/sec 
Note 2:  Approx. 200℃/sec 
Note 3:  5℃/sec. (Max) 
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 Reliability 615 

Item Standard Test conditions / Methods Specifications 

Tensile  
Strength of 
Terminals   

IEC60068-2-21 

Gradually apply the specified force and keep the unit fixed for 10±1 sec. 
 

Terminal diameter   Force 

(mm)            (Kg) 

  0.5<d≦0.8       1.0 

   0.8<d≦1.25      2.0 
 

│△ V1mA/V1mA│≦5% 

No visible damage 

Bending  
Strength of 
Terminals  

IEC 60068-2-21 

Hold specimen and apply the force specified below to each lead. Bend 
the specimen to 90°, then return to the original position. Repeat the 
procedure in the opposite direction. 

Terminal diameter  Force 

   (mm)  (Kg) 

  0.5<d≦0.8       0.5 

   0.8<d≦1.25    1.0 
 

│△ V1mA/V1mA│≦5% 

No visible damage 

Vibration IEC 60068-2-6 
Frequency range: 10-55 Hz 
Amplitude: 0.75mm or 98 m/s

2 

Direction: 3 mutually perpendicular directions, 2 hrs each 

│△ V1mA/V1mA│≦5% 

No visible damage 

Solderability IEC 60068-2-20 245±3℃, 3±0.3 sec 

At least 95% of terminal 

electrode is covered by new 

solder 

Resistance to 
Soldering 

Heat 
IEC 60068-2-20 

260±3℃, 10±1 sec,  

(5±0.5 sec for TVR05 ) 

│△ V1mA/V1mA│≦5% 

No visible damage 

High  
Temperature 

Storage  
IEC 60068-2-2 125±5℃ x 1000± 24 hrs 

│△ V1mA/V1mA│≦5% 

No visible damage 

Damp Heat,  
Steady State  

IEC60068-2-78 
          a. 40±2℃, 90 ~ 95 % RH, 1344 hrs 
          b. 40±2℃, 90 ~ 95 % RH, at 10%Vdc, 1344 hrs  

│△ V1mA/V1mA│≦5% 

No visible damage 

Insulation Resistance  

≧100MΩ 

Rapid 
Change of 

Temperature 
IEC 60068-2-14 

The conditions shown below shall be repeated 5 cycles 
 

Step Temperature (℃) Period (minutes) 

1 -40±3 30±3 

2 Room temperature 5±3 

3 105±2 30±3 

4 Room temperature 5±3 
 

│△ V1mA/V1mA│≦5% 

No visible damage 

High Temp. 
Load 

MIL-STD-202 
Method 108 

105±2℃, 1000±24 hrs at VDC or Vrms (Max. Continuous Voltage) 
│△ V1mA/V1mA│≦10% 

No visible damage 

8/20μs  
Surge Life 

IEC 61051-1 
8/20μs waveform, 10 surge currents, unipolar, interval 30 secs, 
amplitude corresponding to max. surge current derating curves for 
20μs. 

│△ V1mA/V1mA│≦10% 

No visible damage 

10/1000μs 
Surge Life 

IEC 61051-1 

10/1000μs waveform, 10 surge currents, unipolar, interval 2mins, 

amplitude corresponding to max. surge current derating curves for 

1000μs. 

│△ V1mA/V1mA│≦10% 

No visible damage 

Voltage Proof IEC 61051-1 Metal balls method, 2500 Vac 1 min No visible damage 

Varistor  
Voltage 
Temp. 

Coefficient 

Specification 
Standard 

     

-0.05≦TC≦0.05 (%/℃) 

 616 

 617 

 618 

619 
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 Packaging 620 

 Taping Specification 621 

 622 

S Type (Straight Lead) 623 

 624 

 625 

 626 

 627 

 628 

 629 

 630 

 631 

 632 

 633 

 634 

Figure A                              Figure B                            Figure C 635 

 636 

 637 

 638 

 639 

 640 

 641 

 642 

 643 

 644 

 645 

 646 

 647 

 648 

Figure D                             Figure E 649 

 650 

 651 

 652 

Taping 

Code 

Body 

Size 

P0 F P P1 H H1 d W0 W1 W2 W △ P △ h D0 T 
Figure 

±0.3 ±1 ±1 ±1 +2/-0 Max. ±0.02 ±1 
+0.75/

-0.5 
Max 

+1/ 

-0.5 
Max. Max. ±0.2 ±0.2 

A      

(P0:12.7) 

05 12.7 5.0 12.7 3.55 18 28.0 0.6 12 9 3 18 1 2 4 0.6 D 

07 12.7 5.0 12.7 3.55 18 30.0 0.6 12 9 3 18 1 2 4 0.6 D 

10 12.7 7.5 12.7 8.55 18 33.5 0.8 12 9 3 18 1 2 4 0.6 A 

14 12.7 7.5 25.4 8.55 18 38.0 0.8 12 9 3 18 1 2 4 0.6 B 

20 12.7 10.0 38.1 7.20 18 40.5 1.0 12 9 3 18 1 2 4 0.6 C 

E      

(P0:15.0) 

05 15 5.0 15.0 4.70 18 28.0 0.6 12 9 3 18 1 2 4 0.6 D 

07 15 5.0 15.0 4.70 18 30.0 0.6 12 9 3 18 1 2 4 0.6 D 

10 15 7.5 15.0 3.35 18 33.5 0.8 12 9 3 18 1 2 4 0.6 D 

14 15 7.5 30.0 3.35 18 38.0 0.8 12 9 3 18 1 2 4 0.6 E 

20 15 10.0 30.0 9.50 18 40.5 1.0 12 9 3 18 1 2 4 0.6 B 

 653 

654 

 (Unit: mm) 
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 655 

 656 

F Type (Y Kink Lead) 657 

 658 

 659 

 660 

 661 

 662 

 663 

 664 

 665 

 666 

 667 

 668 

Figure A                              Figure B                             Figure C 669 

 670 

 671 

 672 

 673 

 674 

 675 

 676 

 677 

 678 

 679 

 680 

 681 

 682 

 683 

 684 

Figure D                             Figure E 685 

 686 

 687 

 688 

Taping 

Code 

Body 

Size 

P0 F P P1 H0 H1 d W0 W1 W2 W △P △h D0 T 
Figure 

±0.3 ±1 ±1 ±1 ±0.5 Max. ±0.02 ±1 
+0.75/

-0.5 
Max 

+1/ 

-0.5 
Max. Max. ±0.2 ±0.2 

A      

(P0:12.7) 

05 12.7 5.0 12.7 3.55 16 28.0 0.6 12 9 3 18 1 2 4 0.6 D 

07 12.7 5.0 12.7 3.55 16 30.0 0.6 12 9 3 18 1 2 4 0.6 D 

10 12.7 7.5 12.7 8.55 16 33.5 0.8 12 9 3 18 1 2 4 0.6 A 

14 12.7 7.5 25.4 8.55 16 38.0 0.8 12 9 3 18 1 2 4 0.6 B 

20 12.7 10.0 38.1 7.20 16 44.5 1.0 12 9 3 18 1 2 4 0.6 C 

E      

(P0:15.0) 

05 15 5.0 15.0 4.70 16 28.0 0.6 12 9 3 18 1 2 4 0.6 D 

07 15 5.0 15.0 4.70 16 30.0 0.6 12 9 3 18 1 2 4 0.6 D 

10 15 7.5 15.0 3.35 16 33.5 0.8 12 9 3 18 1 2 4 0.6 D 

14 15 7.5 30.0 3.35 16 38.0 0.8 12 9 3 18 1 2 4 0.6 E 

20 15 10.0 30.0 9.50 16 44.5 1.0 12 9 3 18 1 2 4 0.6 B 

 689 

 690 

 691 

 692 

693 

(Unit: mm) 
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P
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 Quantity 694 

 695 

 Bulk Packing 696 

 697 

 698 

 699 

 700 

 701 

 702 

 703 

 704 

 705 

 706 

 707 

 708 

 709 

 710 

 711 

 712 

 713 

 Reel Packing 714 

 715 

 716 

 717 

 718 

 719 

 720 

 721 

 722 

 723 

 724 

 725 

 726 

 727 

 728 

 729 

730 

Series 
Straight Lead Type 

Quantity (pcs/bag) 

Cut Lead Type 

Quantity (pcs/bag) 

Kink Type 

Quantity (pcs/bag) 

TVR05 250 250 --- 

TVR07 250 250 200 

TVR10 (180~751) 200 200 200 

TVR10 (821~182) 100 100 100 

TVR14 100 100 100 

TVR20 50 50 50 

Series A  (mm) Quantity (pcs/reel) 

TVR05(180~391) 

46 

1,500 

TVR05(431~751) 1,000 

TVR07(180~391) 1,500 

TVR07(431~821) 1,000 

TVR10(180~911) 1,000 

TVR10(102~112) 750 

TVR10(122~182) 500 

TVR14(180~470) 800 

TVR14(560~391) 750 

TVR14(431~182) 500 

TVR20(180~431) 

52 

500 

TVR20(471~681) 400 

TVR20(751~182) 250 

(Unit: mm) 
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 731 

 Ammo Packing 732 

 733 

 734 

 735 

 736 

 737 

 738 

 739 

 740 

 741 

 742 

 743 

 744 

 745 

 746 

 747 

 748 

 749 

 750 

 751 

 752 

 753 

 754 

 755 

 756 

 757 

 758 

 759 

 760 

 Warehouse Storage Conditions of Products 761 

 Storage Conditions: 762 

1. Storage Temperature: -10℃~+40℃ 763 

2. Relative Humidity: ≦75%RH 764 

3. Keep away from corrosive atmosphere and sunlight. 765 

 Period of Storage: 1 year 766 

 767 

 768 

 769 

Series 

Quantity 

(pcs/box) 

P0=12.7mm 

Quantity 

(pcs/box) 

P0=15.0mm 

TVR05(180~391) 1,500 1,500 

TVR05(431~751) 1,200 1,000 

TVR07(180~391) 1,500 1,500 

TVR07(431~511) 1,200 1,200 

TVR07(561~821) 1,000 1,200 

TVR10(180~361) 1,200 950 

TVR10(391~621) 1,200 750 

TVR10(681~112) 800 600 

TVR10(122~182) 700 400 

TVR14(180~271) 650 500 

TVR14(301~561) 500 450 

TVR14(621~751) 400 350 

TVR14(821~112) 300 300 

TVR14(122~182) 300 250 

TVR20(180~751) 300 300 

TVR20(821~182) 250 250 

Series W±5 L±5 H±5 

TVR05 
~ TVR20 

345 275 55 

 

(Unit: mm) 
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