1. Scope

This specification applies to the METAL OXIDE VARISTORS "

2. Part Numbering System

Series".

— Design Code

L

Special Design Code
Lead Forming/Taping Spec.

Packing Style ( )

Varistor Voltage Tolerance

Nominal Varistor Voltage

Series

Nominal Element Diameter

Product Form

Category

Category : " " : Ceramic Varistor " "

Product Form : " " : Disk Type

Nominal Element Diameter : " "o @10 mm Element Diameter

® 10 mm [0)

()
()
()
()
(0]

Series : " " Series

Nominal Varistor Voltage :

The first two digits are significant figures of Varistor Voltage (VimA
or V0.1mA) and the third one denotes the number of following zeros.

(VimA V0.1mA)
Example :
Varistor Voltage by @) 470 (V)
Varistor Voltage Tolerance : " ™ + 10 %
i
Packing Style : " " (Bulk) Packing Style
Bulk
Taping
Lead Forming/Taping Spec. : " " (Standard)
. ( )
5V ( ) / Straight & Bulk
N (300) / Crimped & Bulk
Vv (-T15 / Crimped Taping
(-T25) / Straight Taping
10v,14v ( ) / Straight & Bulk
20V (300) / Crimped & Bulk
10V (-T1/-T15 / Crimped Taping
14v (-T2/-725) / Straight Taping
(QE)) / Straight Taping
(-T8) / Crimped Taping
Special Design Code : " " Standard

3. Ratings
Refer to Table 1.

4. Dimension
Refer to Table 2.
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5. Marking
The following items shall be indicated clearly in the way of not disappearing easily on the
surface of the parts own exterior.

(1) Common Code :

(2) Nominal Element Diameter :
(3) Series :

(4) Vvaristor Voltage :

(5) Tolerance : +

(6) UL, CSA Recognized Component Mark
UL Recognized Component Mark

820K 182K
CSA Recognized Component Mark

b\
201K 182K @

(7) Lot Number :
LOT No. indicated on the label consists of year code, month code, working number and factory ID.

— factory ID : A: Japan, K: Indonesia
working No. :

month code : Following month code shall be used for each 20 years.
20

EX.
‘ Year code : Last digit of year

year month

2010 2019 Al B| C| D| E| F| G
2000 2009 NIl P Q] R S| T| Ul V| W| X| Y| Z

(8) Marking Method :
Stamp or Laser Marking

10V471K
10V470K 10V820K @

] wl ] L\

No Recognized UL Recognized UL, CSA Recognized
Component Component

[:::] Lot Number

Made in Japan Made in Indonesia

Digits/ Factory 1D/ Digits/ Factory 1D/

4 Digits The factory ID "A" 5 Digits The factory ID "K"

4 Digits isn"t indicated in the| 5 Digits is indicated in the

2 Digits end of the lot number.| 3 Digits end of the lot number.

NOTE 1. As for the CSA recognized component, the working number isn"t indicated in the product.
2. Factory ID K" is indicated in the product made in Indonesia.
Factory ID "A" isn"t indicated in the product made in Japan.
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bI 1 Electrical Characteristics Series
[Teple 1]
Maximum Ratings Maximum Varistor Capacitance
Previous | Maximum Allowable [Maximum Peak| Maximum | Rated Pulse Clamping Voltage (Typical)
Part Number Part Voltage Current Energy Wattage Voltage
Number
0.1mA ( )
AC(Vrms) | DC(V) | 8/20u (A) | 2ms(J) w [(OEEO) () (pF)
TNDO5V-180KBOOAAAO | TNR5V180K 11 14 0.4 40 18( 16 20) 2,540
TNDO5V-220KBOOAAAO | TNR5V220K 14 18 0.5 48 22( 20 24) 2,090
TNDO5V-270KBOOAAAO | TNR5V270K 17 22 250A/1 0.7 60 21( 24 30) 1,790
TNDO5V-330KBOOAAAQ | TNR5V330K 20 26 0.8 0.01 1 73 33(C 30 36) 1,480
TNDO5V-390KBOOAAAOQ | TNRSV390K 25 30 125A72 0.9 86 39(C 35 43) 1,310
TNDO5V-470KBOOAAAOQ | TNR5V470K 30 37 1.1 104 47( 42 52) 1,140
TNDO5V-560KBO0AAAQ | TNRSV560K 35 44 1.3 123 56( 50 62) 1,000
TNDO5V-680KBOOAAAD | TNR5V680K 40 55 1.6 150 68( 61 75) 870
TNDO5V-820KBOOAAAO | TNR5V820K 50 65 2.5 145 82( 74 90) 400
TNDO5V-101KBOOAAAO | TNR5V101K 60 85 3.0 175 | 100( 90 110) 350
TNDO5V-121KBOOAAAO | TNR5V121K 75 100 3.5 210 | 120( 108 132) 310
TNDO5V-151KBOOAAAO | TNR5V151K 95 125 4.5 260 | 150( 135 165) 270
TNDO5V-181KBOOAAAQ | TNRSV181K 110 145 5.0 325 | 180( 162 198) 190
TNDO5V-201KBOOAAAOQ | TNR5V201K 130 170 6.0 355 | 200( 185 225) 110
TNDO5V-221KBOOAAAQ | TNRSV221K 140 180 800A/1 6.5 380 | 220( 198 242) 110
TNDO5V-241KBOOAAAQ | TNRSV241K 150 200 7.5 0.1 5 415 | 240( 216 264) 100
TNDO5V-271KBOOAAAQ | TNRSV271K 175 225 600A/2 8.0 475 | 270( 247  303) 90
TNDO5V-331KBOOAAAQ | TNRSV331K 210 270 9.5 570 | 330( 297 363) 80
TNDO5V-361KBOOAAAQ | TNR5V361K 230 300 11.0 620 | 360( 324 396) 80
TNDO5V-391KBOOAAAOQ | TNRSV391K 250 320 12.0 675 | 390( 351 429) 70
TNDO5V-431KBOOAAAQ | TNR5V431K 275 350 13.5 745 | 430( 387 473) 70
TNDO5V-471KBOOAAAQ | TNRSV471K 300 385 15.0 810 | 470( 423 517) 60
T bl 1 Electrical Characteristics Series
[aple 1]
Maximum Ratings Maximum Varistor Capacitance
Previous | Maximum Allowable |Maximum Peak| Maximum | Rated Pulse | Clamping Voltage (Typical)
Part Number Part Voltage Current Energy Wattage Voltage
Number
1mA ( )
AC(rms) | DC(V) |8/20u (A) | 2ms(J) W (OEN] (O] ((29)
TNDO7V-150KBOOAAAO | TNR7V150K 8 12 0.7 30 15( 13 17) 4,600
TNDO7V-180KBOOAAAO | TNR7V180K 11 14 0.9 36 18( 16 20) 3,800
TNDO7V-220KBOOAAAO | TNR7V220K 14 18 1.1 43 22( 20 24) 3,200
TNDO7V-270KBOOAAAO | TNR7V270K 17 22 500A/1 1.3 53 27( 24 30) 2,800
TNDO7V-330KBOOAAAQ | TNR7V330K 20 26 1.6 0.02 2.5 65 33(C 30 36) 2,300
TNDO7V-390KBOOAAAOQ | TNR7V390K 25 30 250A/2 1.9 7 39(C 35 43) 2,100
TNDO7V-470KBOOAAAQ | TNR7V470K 30 37 2.3 93 47( 42 52) 1,900
TNDO7V-560KBO0AAAQ | TNR7V560K 35 44 2.7 110 56( 50 62) 1,700
TNDO7V-680KBOOAAAD | TNR7V680K 40 55 3.3 135 68( 61 75) 1,500
TNDO7V-820KBOOAAAO | TNR7V820K 50 65 5 135 82( 74 90) 800
TNDO7V-101KBOOAAAO | TNR7V101K 60 85 6 165 | 100( 90 110) 700
TNDO7V-121KBOOAAAO | TNR7V121K 75 100 7 200 | 120( 108 132) 650
TNDO7V-151KBO0AAAQ | TNR7V151K 95 125 9 250 | 150( 135 165) 600
TNDO7V-181KBOOAAAQ | TNR7V181K 110 145 11 300 | 180( 162 198) 430
TNDO7V-201KBOOAAAQ | TNR7V201K 130 170 12.5 340 | 200( 185 225) 250
TNDO7V-221KBOOAAAQ | TNR7V221K 140 180 1750A/1 13.5 360 | 220( 198 242) 230
TNDO7V-241KBOOAAAQ | TNR7V241K 150 200 15 0.25 10 395 | 240( 216 264) 210
TNDO7V-271KBOOAAAQ | TNR7V271K 175 225 1250A/2 17 455 | 270( 247  303) 190
TNDO7V-331KBOOAAAQ | TNR7V331K 210 270 20 545 | 330( 297 363) 160
TNDO7V-361KBOOAAAQ | TNR7V361K 230 300 23 595 | 360( 324 396) 150
TNDO7V-391KBOOAAAQ | TNR7V391K 250 320 25 650 | 390( 351 429) 140
TNDO7V-431KBOOAAAQ | TNR7V431K 275 350 27.5 710 | 430( 387 473) 130
TNDO7V-471KBOOAAAO | TNR7VA71K 300 385 30 775 | 470( 423 517) 120
TNDO7V-511KBO0OAAAQ | TNR7V511K 320 410 32 845 | 510( 459 561) 110
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Electrical Characteristics Series

Malel ]

Maximum Ratings Maximum Varistor Capacitance
Previous | Maximum Allowable |Maximum Peak| Maximum | Rated Pulse | Clamping Voltage (Typical)
Part Number Part Voltage Current Energy Wattage Voltage
Number
1mA ( )
AC(vrms) | DC(V) |8/20u (A) | 2ms(J) W (OEN] (O] ((29)

TNDO9V-150KBOOAAAO | TNROV150K 8 12 2.0 30 15( 13 17) 9,600
TNDO9V-180KBOOAAAO | TNROV180K 11 14 2.2 36 18( 16 20) 8,000
TNDO9V-220KBOOAAAO | TNR9V220K 14 18 2.6 43 22( 20 24) 7,000
TNDO9V-270KBOOAAAO | TNR9V270K 17 22 800A/1 3.2 53 27( 24 30) 6,000
TNDO9V-330KBOOAAAO | TNROV330K 20 26 4.0 0.02 5 65 33(C 30 36) 5,000
TNDO9V-390KBOOAAAO | TNRV390K 25 30 400A72 4.7 77 39( 35 43) 4,500
TNDO9V-470KBOOAAAO | TNROVA70K 30 37 5.6 93 47( 42 52) 4,000
TNDO9V-560KBO0AAAO | TNRV560K 35 44 6.7 110 56( 50 62) 3,500
TNDO9V-680KBOOAAAQ | TNRV680K 40 55 8.2 135 68( 61 75) 3,200
TNDO9V-820KBOOAAAO | TNR9V820K 50 65 10 135 82( 74 90) 1,700
TNDO9V-101KBOOAAAO | TNROV101K 60 85 12 165 | 100( 90 110) 1,600
TNDO9V-121KBOOAAAO | TNROV121K 75 100 14.5 200 | 120( 108 132) 1,400
TNDO9V-151KBOOAAAO | TNROV151K 95 125 18 250 | 150( 135 165) 1,300
TNDO9V-181KBOOAAAO | TNROV181K 110 145 22 300 | 180( 162  198) 900
TNDO9V-201KBOOAAAO | TNR9V201K 130 170 25 340 | 200( 185 225) 500
TNDO9V-221KBOOAAAO | TNROV221K 140 180 3000A/1 27.5 360 | 220( 198 242) 450
TNDO9V-241KBOOAAAO | TNROV241K 150 200 30 0.25 25 395 | 240( 216 264) 400
TNDO9V-271KBOOAAAO | TNROV271K 175 225 2000A/2 35 455 | 270( 247  303) 350
TNDO9V-331KBOOAAAO | TNR9V331K 210 270 42 545 | 330( 297 363) 300
TNDO9V-361KBOOAAAO | TNROV361K 230 300 45 595 | 360( 324 396) 280
TNDO9V-391KBOOAAAO | TNRV391K 250 320 50 650 | 390( 351 429) 260
TNDO9V-431KBOOAAAO | TNROV431K 275 350 55 710 | 430( 387 473) 240
TNDO9V-471KBOOAAAO | TNROVA71K 300 385 60 775 | 470( 423 517) 220
TNDO9V-511KBO0OAAAO | TNROV511K 320 410 67 845 | 510( 459 561) 210
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Electrical Characteristics Series

Malel ]

Maximum Ratings Maximum Varistor Capacitance
Previous | Maximum Allowable |Maximum Peak| Maximum | Rated Pulse | Clamping Voltage (Typical)
Part Number Part Voltage Current Energy Wattage Voltage
Number
1mA ( )
AC(vrms) | DC(V) |8/20u (A) | 2ms(J) W (OEN] (O] ((29)

TND10V-150KBOOAAAQ | TNR10V150K 8 12 2.0 30 15( 13 17) 9,600
TND10V-180KBOOAAAQ | TNR10V180K 11 14 2.2 36 18( 16 20) 8,000
TND10V-220KBOOAAAQ | TNR10V220K 14 18 2.6 43 22( 20 24) 7,000
TND10V-270KBOOAAAQ | TNR10V270K 17 22 1000A71 3.2 53 271( 24 30) 6,000
TND10V-330KBOOAAAQ | TNR10V330K 20 26 4.0 0.05 5 65 33(C 30 36) 5,000
TND10V-390KBOOAAAQ | TNR10V390K 25 30 500A/2 4.7 77 39( 35 43) 4,500
TND10V-470KBOOAAAQ | TNR10V470K 30 37 5.6 93 47( 42 52) 4,000
TND10V-560KBO0AAAQ | TNR10V560K 35 44 6.7 110 56( 50 62) 3,500
TND10V-680KBOOAAAQ | TNR10V680K 40 55 8.2 135 68( 61 75) 3,200
TND10V-820KBOOAAAQ | TNR10V820K 50 65 10 135 82( 74 90) 1,700
TND10V-101KBOOAAAO | TNR10V101K 60 85 12 165 | 100( 90 110) 1,600
TND10V-121KBOOAAAO | TNR10V121K 75 100 14.5 200 | 120( 108 132) 1,400
TND10V-151KBOOAAAQ | TNR10V151K 95 125 18 250 | 150( 135 165) 1,300
TND10V-181KBOOAAAO | TNR10V181K 110 145 22 300 | 180( 162  198) 900
TND10V-201KBOOAAAO | TNR10V201K 130 170 25 340 | 200( 185 225) 500
TND10V-221KBOOAAAO | TNR10V221K 140 180 27.5 360 | 220( 198 242) 450
TND10V-241KBOOAAAO | TNR10V241K 150 200 30 395 | 240( 216  264) 400
TND10V-271KBOOAAAO | TNR10V271K 175 225 35 455 | 270( 247  303) 350
TND10V-331KBOOAAAO | TNR10V331K 210 270 42 545 | 330( 297 363) 300
TND10V-361KBOOAAAQ | TNR10V361K 230 300 45 595 | 360( 324 396) 280
TND10V-391KBOOAAAO | TNR10V391K 250 320 3500A/1 50 650 | 390( 351 429) 260
TND10V-431KBOOAAAO | TNR10V431K 275 350 55 0.4 25 710 | 430( 387 473) 240
TND10V-471KBOOAAAO | TNR10V471K 300 385 2500A/2 60 775 | 470( 423 517) 220
TND10V-511KBO0OAAAQ | TNR10V511K 320 410 67 845 | 510( 459 561) 210
TND10V-561KBO0AAAQ | TNR10V561K 350 460 67 922 | 560( 504 616) 195
TND10V-621KBOOAAAQ | TNR10V621K 385 505 67 1025 | 620( 558 682) 180
TND10V-681KBOOAAAQ | TNR10V681K 420 560 67 1120 | 680( 612  748) 165
TND10V-751KBO0OAAAQ | TNR10V751K 460 615 70 1240 | 750( 675 825) 150
TND10V-821KBOOAAAQ | TNR10V821K 510 670 80 1355 | 820( 738 902) 140
TND10V-911KBOOAAAO | TNR10V911K 550 745 90 1500 | 910( 819 1001) 125
TND10V-102KBOOAAAQ | TNR10V102K 625 825 100 1650 |1000( 900 1100) 115
TND10V-112KBOOAAAO | TNR10V112K 680 895 110 1815 |1100( 990 1210) 105
TND10V-122KBOOAAAQ | TNR10V122K 720 980 120 1950 |1200(1080 1320) 95
TND10V-152KBO0OAAAQ | TNR10V152K 860 1220 150 2440 |1500(1350 1650) 85
TND10V-182KBOOAAAQ | TNR10V182K 1000 1465 183 2970 |1800(1700 1980) 70
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Electrical Characteristics Series

Malel ]

Maximum Ratings Maximum Varistor Capacitance
Previous | Maximum Allowable |Maximum Peak| Maximum | Rated Pulse | Clamping Voltage (Typical)
Part Number Part Voltage Current Energy Wattage Voltage
Number
1mA ( )
AC(vrms) | DC(V) |8/20u (A) | 2ms(J) W (OEN] (O] ((29)

TND14V-150KBOOAAAQ | TNR14V150K 8 12 3.6 30 15( 13 17) 19,500
TND14V-180KBOOAAAO | TNR14V180K 11 14 .3 36 18( 16 20) 16,500
TND14V-220KBOOAAAQ | TNR14V220K 14 18 5.3 43 22( 20 24) 13,500
TND14V-270KBOOAAAO | TNR14V270K 17 22 6.5 53 271( 24 30) 12,000
TND14V-330KBOOAAAQ | TNR14V330K 20 26 2000A/1 7.9 65 33(C 30 36) 10,000
TND14V-390KBOOAAAQ | TNR14V390K 25 30 9.4 0.1 10 77 39( 35 43) 9,000
TND14V-470KBOOAAAQ | TNR14V470K 30 37 1000A/2 11 93 47( 42 52) 8,000
TND14V-560KBO0AAAQ | TNR14V560K 35 44 13 110 56( 50 62) 7,500
TND14V-680KBOOAAAQ | TNR14V680K 40 55 16 135 68( 61 75) 6,500
TND14V-820KBOOAAAQ | TNR14V820K 50 65 20 135 82( 74 90) 3,000
TND14V-101KBOOAAAO | TNR14V101K 60 85 25 165 | 100( 90 110) 2,700
TND14V-121KBOOAAAO | TNR14V121K 75 100 30 200 | 120( 108 132) 2,500
TND14V-151KBO0OAAAO | TNR14V151K 95 125 37 250 | 150( 135 165) 2,300
TND14V-181KBOOAAAO | TNR14V181K 110 145 45 300 | 180( 162  198) 1,650
TND14V-201KBOOAAAO | TNR14V201K 130 170 50 340 | 200( 185 225) 950
TND14V-221KBOOAAAO | TNR14V221K 140 180 6000A/1 55 360 | 220( 198  242) 850
TND14V-241KBOOAAAO | TNR14V241K 150 200 60 395 | 240( 216 264) 800
TND14V-271KBOOAAAO | TNR14V271K 175 225 5000A/2 70 455 | 270( 247  303) 700
TND14V-331KBOOAAAO | TNR14V331K 210 270 80 545 | 330( 297 363) 600
TND14V-361KBOOAAAO | TNR14V361K 230 300 90 595 | 360( 324 396) 550
TND14V-391KBOOAAAO | TNR14V391K 250 320 100 650 | 390( 351 429) 500
TND14V-431KBOOAAAO | TNR14V431K 275 350 110 0.6 50 710 | 430( 387 473) 460
TND14V-471KBOOAAAO | TNR14V471K 300 385 125 775 | 470( 423 517) 420
TND14V-511KBO0OAAAQ | TNR14V511K 320 410 136 845 | 510( 459 561) 390
TND14V-561KBO0AAAQ | TNR14V561K 350 460 136 922 | 560( 504 616) 360
TND14V-621KBOOAAAQ | TNR14V621K 385 505 136 1025 | 620( 558 682) 330
TND14V-681KBOOAAAO | TNR14V681K 420 560 136 1120 | 680( 612  748) 310
TND14V-751KBO0OAAAQ | TNR14V751K 460 615 150 1240 | 750( 675 825) 280
TND14V-821KBOOAAAO | TNR14V821K 510 670 5000A/1 165 1355 | 820( 738 902) 250
TND14V-911KBOOAAAO | TNR14V911K 550 745 180 1500 | 910( 819 1001) 230
TND14V-102KBOOAAAQ | TNR14V102K 625 825 4500A/2 200 1650 |1000( 900 1100) 210
TND14V-112KBOOAAAO | TNR14V112K 680 895 220 1815 |1100( 990 1210) 190
TND14V-122KBOOAAAO | TNR14V122K 720 980 240 1950 |1200(1080 1320) 170
TND14V-152KBO0AAAQ | TNR14V152K 860 1220 300 2440 (1500(1350 1650) 150
TND14V-182KBOOAAAQ | TNR14V182K 1000 1465 360 2970 |1800(1700 1980) 120
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Electrical Characteristics Series

Malel ]

Maximum Ratings Maximum Varistor Capacitance
Previous | Maximum Allowable |Maximum Peak| Maximum | Rated Pulse | Clamping Voltage (Typical)
Part Number Part Voltage Current Energy Wattage Voltage
Number
1mA ( )
AC(vrms) | DC(V) |8/20u (A) | 2ms(J) W (OEN] (O] ((29)

TND20V-180KBOOAAAQ | TNR20V180K 11 14 12 36 18( 16 20) 39,000
TND20V-220KBOOAAAO | TNR20V220K 14 18 14 43 22( 20 24) 33,000
TND20V-270KBOOAAAQ | TNR20V270K 17 22 17 53 271( 24 30) 28,000
TND20V-330KBOOAAAO | TNR20V330K 20 26 3000A/1 21 65 33(C 30 36) 24,000
TND20V-390KBOOAAAQ | TNR20V390K 25 30 25 0.2 20 77 39( 35 43) 21,000
TND20V-470KBOOAAAQ | TNR20V470K 30 37 2000A/2 30 93 47( 42 52) 19,000
TND20V-560KBO0AAAQ | TNR20V560K 35 44 36 110 56( 50 62) 17,000
TND20V-680KBOOAAAQ | TNR20V680K 40 55 44 135 68(_ 61 75) 15,000
TND20V-820KBOOAAAQ | TNR20V820K 50 65 40 135 82( 74 90) 6,700
TND20V-101KBOOAAAO | TNR20V101K 60 85 50 165 | 100( 90 110) 6,100
TND20V-121KBOOAAAQ | TNR20V121K 75 100 60 200 | 120( 108 132) 5,600
TND20V-151KBO0OAAAO | TNR20V151K 95 125 75 250 | 150( 135 165) 5,100
TND20V-181KBOOAAAQ | TNR20V181K 110 145 85 300 | 180( 162  198) 3,900
TND20V-201KBOOAAAQ | TNR20V201K 130 170 100 340 | 200( 185 225) 2,700
TND20V-221KBOOAAAQ | TNR20V221K 140 180 10000A/1 110 360 | 220( 198 242) 2,500
TND20V-241KBOOAAAQ | TNR20V241K 150 200 120 395 | 240( 216 264) 2,300
TND20V-271KBO0AAAQ | TNR20V271K 175 225 7000A/2 135 455 | 270( 247  303) 2,000
TND20V-331KBOOAAAQ | TNR20V331K 210 270 160 545 | 330( 297 363) 1,700
TND20V-361KBO0AAAQ | TNR20V361K 230 300 180 595 | 360( 324 396) 1,500
TND20V-391KBOOAAAQ | TNR20V391K 250 320 195 650 | 390( 351 429) 1,400
TND20V-431KBOOAAAQ | TNR20V431K 275 350 215 1.0 100 710 | 430( 387 473) 1,300
TND20V-471KBO0AAAQ | TNR20V471K 300 385 250 775 | 470( 423 517) 1,200
TND20V-511KB0O0AAAQ | TNR20V511K 320 410 273 845 | 510( 459 561) 1,100
TND20V-561KBO0AAAQ | TNR20V561K 350 460 273 922 | 560( 504 616) 1,000
TND20V-621KBOOAAAO | TNR20V621K 385 505 273 1025 | 620( 558 682) 900
TND20V-681KBOOAAAQ | TNR20V681K 420 560 273 1120 | 680( 612  748) 830
TND20V-751KBO0AAAO | TNR20V751K 460 615 300 1240 | 750( 675 825) 750
TND20V-821KBOOAAAQ | TNR20V821K 510 670 7500A/1 325 1355 | 820( 738 902) 700
TND20V-911KBOOAAAQ | TNR20V911K 550 745 360 1500 | 910( 819 1001) 620
TND20V-102KBOOAAAO | TNR20V102K 625 825 6500A/2 400 1650 |1000( 900 1100) 560
TND20V-112KBOOAAAO | TNR20V112K 680 895 440 1815 |1100( 990 1210) 510
TND20V-122KBOOAAAO | TNR20V122K 720 980 480 1950 |1200(1080 1320) 450
TND20V-152KBO0OAAAQ | TNR20V152K 860 1220 600 2440 |1500(1350 1650) 390
TND20V-182KBOOAAAQ | TNR20V182K 1000 1465 720 2970 |1800(1700 1980) 340
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[Taole2 ]

Dimensions

Series

Part Number

Previous
Part
Number

MAX.

MAX.

MAX.

MIN.

+ 0.05

TNDO5V-180KBOOAAAQ
TNDO5V-220KBO0OAAAO
TNDO5V-270KBOOAAAQ
TNDO5V-330KBOOAAAO
TNDO5V-390KBOOAAAQ
TNDO5V-470KBOOAAAO
TNDO5V-560KBO0AAAQ
TNDO5V-680KBO0AAAQ

TNR5V180K
TNR5V220K
TNR5V270K
TNR5V330K
TNR5V390K
TNR5VA70K
TNR5V560K
TNR5V680K

7.

0 10.0

TNDO5V-820KBOOAAAQ
TNDO5V-101KBOOAAAQ
TNDO5V-121KBOOAAAO
TNDO5V-151KBO0AAAQ
TNDO5V-181KBOOAAAO
TNDO5V-201KBOOAAAQ
TNDO5V-221KBOOAAAO
TNDO5V-241KBOOAAAQ
TNDO5V-271KBOOAAAQ

TNR5V820K
TNR5V101K
TNR5V121K
TNR5V151K
TNRSV181K
TNR5V201K
TNR5V221K
TNR5V241K
TNR5V271K

7.

0 10.0

TNDO5V-331KBOOAAAQD
TNDO5V-361KBO0AAAO
TNDO5V-391KBOOAAAQ
TNDO5V-431KBOOAAAO
TNDO5V-471KBOOAAAQ

TNR5V331K
TNR5V361K
TNR5V391K
TNR5V431K
TNRSV471K

7.

0 10.0

0.6

5.0

TNDO7V-150KBO0AAAO
TNDO7V-180KBOOAAAQ
TNDO7V-220KBOOAAAQ
TNDO7V-270KBOOAAAO
TNDO7V-330KBOOAAAQD
TNDO7V-390KBOOAAAO
TNDO7V-470KBOOAAAQ
TNDO7V-560KBO0AAAO
TNDO7V-680KBOOAAAQ

TNR7V150K
TNR7V180K
TNR7V220K
TNR7V270K
TNR7V330K
TNR7V390K
TNR7V470K
TNR7V560K
TNR7V680K

8.

5 11.5

TNDO7V-820KBOOAAAO
TNDO7V-101KBOOAAAQ
TNDO7V-121KBOOAAAO
TNDO7V-151KBO0AAAQ
TNDO7V-181KBOOAAAO
TNDO7V-201KBOOAAAQ
TNDO7V-221KBOOAAAO
TNDO7V-241KBOOAAAO
TNDO7V-271KBOOAAAQ

TNR7V820K
TNR7V101K
TNR7V121K
TNR7V151K
TNR7V181K
TNR7V201K
TNR7V221K
TNR7V241K
TNR7V271K

8.

5 11.5

TNDO7V-331KBOOAAAO
TNDO7V-361KBOOAAAQD
TNDO7V-391KBOOAAAO
TNDO7V-431KBOOAAAQD
TNDO7V-471KBOOAAAO
TNDO7V-511KBO0AAAQ

TNR7V331K
TNR7V361K
TNR7V391K
TNR7V431K
TNR7VAT1K
TNR7V511K

8.

5 11.5

o 0o oAU SAEDMDEDAEDMDDMDMOOOOMDDSEDMDDDDMOOOOOOOARSDSEDSDEDAEDDSED™DDNS
O 00O WEL|O U1l A WOOOU WEMNO O WO N UL A WEROOOU A WOoOWOoO WK

0.6

5.0

Crimped Lead Type

Crimped Lead Style Code :

"B

Example/
| Previous/  TNR5V471K300 |
-
-
-
N )

DS"

same as Standard Type

Nippon Chemi-con Corporation
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[Table 2 |

Dimensions

Series

Part Number

Previous
Part
Number

MAX.

MAX.

=
=
>

MIN.

+ 0.05

TNDO9V-150KBO0AAAO
TNDO9V-180KBOOAAAQD
TNDO9V-220KBOOAAAO
TNDO9V-270KBOOAAAO
TNDO9V-330KBOOAAAQD
TNDO9V-390KBOOAAAD
TNDO9V-470KBOOAAAQD
TNDO9V-560KBO0AAAD
TNDO9V-680KBOOAAAQ

TNROV150K
TNROV180K
TNROV220K
TNROV270K
TNROV330K
TNROV390K
TNROVA70K
TNROV560K
TNRYV680K

TNDO9V-820KBOOAAAD
TNDO9V-101KBOOAAAQ
TNDO9V-121KBOOAAAO
TNDO9V-151KBO0AAAQD
TNDO9V-181KBOOAAAO
TNDO9V-201KBOOAAAQ
TNDO9V-221KBOOAAAO
TNDO9V-241KBOOAAAQD
TNDO9V-271KBOOAAAQ

TNROV820K
TNROV101K
TNROV121K
TNROV151K
TNROV181K
TNROV201K
TNROV221K
TNROV241K
TNROV271K

TNDO9V-331KBOOAAAO
TNDO9V-361KBOOAAAQD
TNDO9V-391KBOOAAAO
TNDO9V-431KBOOAAAQD
TNDO9V-471KBOOAAAO

TNDO9V-511KBO0AAAQ

TNROV331K
TNROV361K
TNROV391K
TNROV431K
TNROVAT71K
TNROV511K

OO0l oT AR DREDAEDDEDRDEDOOWE™AEDDEDDEDD™DDDOWW
WO Wk O ®W(UlWwNEFP OMNEPEP O (O NMANOOGNO © |

0.6

5.0

Crimped Lead Style Code :

Example/

"BDS"

[ Previous/

TNR9V471K300 |

I+

S H+ I+

same as Standard Type

Nippon Chemi-con Corporation

(SIN SP-32-1040202) 10/31




[Table 2

Dimensions

]

Series

Part Number

Previous
Part
Number

MAX.

MAX.

=
=
>

MIN. + 0.05

I+

TND10V-150KBO0AAAO
TND10V-180KBOOAAAQ
TND10V-220KBOOAAAQ
TND10V-270KBOOAAAO
TND10V-330KBOOAAAQ
TND10V-390KBOOAAAO
TND10V-470KBOOAAAQ
TND10V-560KBO0AAAO
TND10V-680KBOOAAAQ

TNR10V150K
TNR10V180K
TNR10V220K
TNR1OV270K
TNR10V330K
TNR1OV390K
TNR10V470K
TNR10V560K
TNR10V680K

14.5

TND10V-820KBOOAAAO
TND10V-101KBOOAAAQ
TND10V-121KBOOAAAO
TND10V-151KBO0AAAQ
TND10V-181KBOOAAAO
TND10V-201KBOOAAAQ
TND10V-221KBOOAAAO
TND10V-241KBOOAAAO
TND10V-271KBOOAAAQ

TNR10V820K
TNR10V101K
TNR10V121K
TNR10V151K
TNR10V181K
TNR10V201K
TNR10V221K
TNR10V241K
TNR10V271K

TND10V-331KBOOAAAO
TND10V-361KBOOAAAQ
TND10V-391KBOOAAAO
TND10V-431KBOOAAAQ
TND10V-471KBOOAAAO
TND10V-511KBO0AAAQ

TNR10V331K
TNR10V361K
TNR10V391K
TNR10V431K
TNR1OVA71K
TNR10V511K

14.5

TND10V-561KB0O0AAAO
TND10V-621KBO0AAAQ
TND10V-681KBOOAAAO
TND10V-751KBO0AAAQ
TND10V-821KBOOAAAO
TND10V-911KBOOAAAQ
TND10V-102KBOOAAAQ
TND10V-112KBOOAAAQ

TNR10V561K
TNR10V621K
TNR10V681K
TNR1OV751K
TNR10V821K
TNR10V911K
TNR10V102K
TNR1OV112K

12.5

15.5

© O 00 0 N N N o oo oo A S DSOS S DSOS OO~ B

TND10V-122KBOOAAAQ
TND10V-152KBO0AAAO
TND10V-182KBOOAAAQ

TNR10V122K
TNR1OV152K
TNR10V182K

=
o

-
N

AN P O FP 0 B FP NN O OONOOIN O O© 0 NNONOOWEREk O oo N O O |
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Crimped Lead Style Code :

Example/

"BCS"

[ Previous/

TNR10V471K300 |

I+

S + +

same

as Standard Type

Nippon Chemi-con Corporation

(SIN SP-32-1040202) 11/31




[Taole2 ]

Dimensions

Series

Part Number

Previous
Part
Number

MAX. MAX.

=
=
>

MIN. + 0.05

I+

TND14V-150KBO0AAAQ
TND14V-180KBOOAAAO
TND14V-220KBOOAAAQ
TND14V-270KBOOAAAO
TND14V-330KBOOAAAQ
TND14V-390KBOOAAAO
TND14V-470KBOOAAAO
TND14V-560KBO0AAAO
TND14V-680KBOOAAAQ

TNR14V150K
TNR14V180K
TNR14V220K
TNR14V270K
TNR14V330K
TNR14V390K
TNR14V470K
TNR14V560K
TNR14V680K

TND14V-820KBOOAAAQD
TND14V-101KBOOAAAO
TND14V-121KBOOAAAO
TND14V-151KBO0AAAO
TND14V-181KBOOAAAQD
TND14V-201KBOOAAAO
TND14V-221KBOOAAAO
TND14V-241KBOOAAAO
TND14V-271KBO0AAAQ

TNR14V820K
TNR14V101K
TNR14V121K
TNR14V151K
TNR14V181K
TNR14V201K
TNR14V221K
TNR14V241K
TNR14V271K

TND14V-331KBOOAAAO
TND14V-361KBO0AAAQD
TND14V-391KBOOAAAO
TND14V-431KBOOAAAQ
TND14V-471KBOOAAAO
TND14V-511KBO0AAAQ

TNR14V331K
TNR14V361K
TNR14V391K
TNR14V431K
TNR14VA71K
TNR14V511K

TND14V-561KBO0AAAQ
TND14V-621KBO0AAAO
TND14V-681KBOOAAAQD
TND14V-751KBO0AAAO
TND14V-821KBOOAAAQD
TND14V-911KBOOAAAO
TND14V-102KBOOAAAQ
TND14V-112KBOOAAAO

TNR14V561K
TNR14V621K
TNR14V681K
TNR14V751K
TNR14V821K
TNR14V911K
TNR14V102K
TNR14V112K

© © 00 NN NOOCOoOOoO o oo~ ooaobD>DMoOoooads~ass~~B~N

TND14V-122KBOOAAAQD
TND14V-152KBO0AAAO
TND14V-182KBOOAAAQ

TNR14V122K
TNR14V152K
TNR14V182K
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Crimped Lead Style Code :

Example/

"BCS"

[ Previous/  TNR14V471K300 |

I+

S + 1+

same as Standard Type

Nippon Chemi-con Corporation
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[Table 2

Dimensions

]

Series

Part Number

Previous
Part
Number
MAX.

MAX.

=
=
>

MIN.

+ 0.05

I+

TND20V-180KBOOAAAO
TND20V-220KBOOAAAQ
TND20V-270KBOOAAAO
TND20V-330KBOOAAAQ
TND20V-390KBOOAAAO
TND20V-470KBOOAAAQ
TND20V-560KBO0AAAO
TND20V-680KBOOAAAQ

TNR20V180K
TNR20V220K
TNR20V270K
TNR20V330K
TNR20V390K
TNR20V470K
TNR20V560K
TNR20V680K

24.5

TND20V-820KBOOAAAO
TND20V-101KBOOAAAO
TND20V-121KBOOAAAQ
TND20V-151KBO0AAAO
TND20V-181KBOOAAAQ
TND20V-201KBOOAAAO
TND20V-221KBOOAAAQ
TND20V-241KBOOAAAO
TND20V-271KBOOAAAQ

TNR20V820K
TNR20V101K
TNR20V121K
TNR20V151K
TNR20V181K
TNR20V201K
TNR20V221K
TNR20V241K
TNR20V271K

TND20V-331KBOOAAAO
TND20V-361KBO0AAAQ
TND20V-391KBOOAAAO
TND20V-431KBOOAAAQ
TND20V-471KBOOAAAO
TND20V-511KBO0AAAQ

TNR20V331K
TNR20V361K
TNR20V391K
TNR20V431K
TNR20V471K
TNR20V511K

24.5

TND20V-561KB0O0AAAO
TND20V-621KBO0OAAAO
TND20V-681KBO0AAAQ
TND20V-751KBO0AAAO
TND20V-821KBOOAAAQ
TND20V-911KBOOAAAO
TND20V-102KBOOAAAQ
TND20V-112KBOOAAAQ

TNR20V561K
TNR20V621K
TNR20V681K
TNR20V751K
TNR20V821K
TNR20V911K
TNR20V102K
TNR20V112K

=
o
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TND20V-122KBOOAAAQ
TND20V-152KBO0AAAO
TND20V-182KBOOAAAQ

TNR20V122K
TNR20V152K
TNR20V182K
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Crimped Lead

Example/

Style Code :

[ Previous/

TNR20V471K300 |

I+

S + I+

"BCS"

same as Standard Type

Nippon Chemi-con Corporation
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6. Characteristics
e Standard atmospheric conditions )
Unless otherwise specified, the Standard

atmospheric conditions for making measurement
is as follows.

Ambient temperature : 20 * 15 20 £ 15
Relative humidity 65 + 20 %RH 65 + 20 %RH
IT there is any doubt about the results,
measurement shall be made within the following
limits.
Ambient temperature : 20 + 5 20+ 5
Relative humidity : 65 + 20 %RH 65 + 20 %RH
e Operating temperature range °
-40 to + 85 -40 + 85
e Storage temperature range °
-50 to +125 -50 +125
6.1 Electrical characteristics
Items Test Conditions Specifications
1| Varistor Voltage The voltage between the two terminals measured at CmA DC Refer to Table 1.

is called Varistor Voltage.
The measurement shall be made as fast as possible to avoid
heat affection.

CmA
Type Current (mA)
5v 0.1
7v,9v,10V,14V,20V 1.0
2 | Maximum Allowable | Maximum continuous sinusoidal RMS voltage or Refer to Table 1.
Voltage Maximum continuous DC voltage which may be applied.

3 | Maximum Clamping The maximum voltage between the terminals, measured under Refer to Table 1.
Voltage standard impulse current (8/20p s).
8/20yu

Crest Value

Current (%)

Nippon Chemi-con Corporation (SIN SP-32-1040202) 14/31




6.1 Electrical characteristics

I'tems Test Conditions Specifications

4 | Rated Wattage Maximum wattage when the varistor voltage varies within Refer to Table 1.
+ 10 % in continuous application of AC power at the
commercial frequency to the varistor for 1000+ 12 hours in
the environment of 85+ 2
85+ 2 1000+ 12

+ 10 %

5 | Maximum Energy Maximum energy within the + 10 % varistor voltage change Refer to Table 1.
when 1 impulse 2 ms long is applied.

+ 10 %
6 | Maximum Peak 1 time Maximum current within the £ 10 % varistor Refer to Table 1.
Current voltage change with standard impulse current
(8/20u s) applied 1 time.

8/20p
+10 %

2 times | Maximum current within the + 10 % varistor
voltage change with standard impulse current
(8/20u s) applied 2 times in one direction with
an interval of 5 minutes.

8/20u
+ 10 %
7 | Temperature Vc at 85 Vc at 25 1 . Within
Coefficient Ve at 25 X “go X000/ ) £ 0.05 %/
25 85 + 0.05 %/
8 | Capacitance Capacitance shall be measured at 1 kHz+ 10 %, 1 Vrms. Refer to Table 1.
1 kHz £ 10 %, 1 Vrms
9 | Withstanding The resistance between terminals and enclosure. No breakdown
Voltage Applied voltage: AC2500 V, 60+ 5 sec.
(Body insulation) mm
( 1.6 mm) AC2500
( ) 60+ 5
=
=
N
AC2500 V

Varistor voltage change of forward direction shall be measured in the test of unipolar surge
life and DC load life (No.5 : Maximum Energy, No.6 : Maximum Peak Current).
Varistor voltage change is measured after stored at Standard Test Conditions for 1 to 2 hours.

Nippon Chemi-con Corporation (SIN SP-32-1040202) 15/31




6.2 Mechanical characteristics

Items

Test Conditions

Specifications

1| Terminal Pull
Strength

After gradually applying the load keeping the unit fixed
for 10+ 1 seconds in axial direction
The damage of the terminal shall be visually examined.

10+ 1

Lead diameter Force

© 0.6 mm, @ 0.8 mm 10 N

No remarkable
damage

VcmA/VemA =5 %

2 | Terminal Bending
Strength

The unit shall be secured with its terminal kept vertical
and the weight specified below be applied in the axial
direction.

The terminal shall gradually be bend by 90 in one
direction then 90 1in the opposite direction, and again
back to original position.

The damage of the terminal shall be visually examined.

90
90

Lead diameter Force

@® 0.6 mm, @ 0.8 mm 5N

No remarkable
damage

3 | Vibration

After repeatedly applying a single harmonic vibration
(amplitude: 0.75 mm) double amplitude: 1.5 mm with 1 minute
vibration frequency cycle (10 Hz-55 Hz-10 Hz) to each
three perpendicular directions for 2 hours.
The devices shall be visually examined.

10 Hz 55 Hz -
10 Hz

0.75 mm 1.5 mm

No remarkable
damage

VcmA/VemA =5 %

4 | Solderability

Dipping the terminal to a Rosin depth for 5 10 seconds.
After dipping the terminal to a depth of 2.0 2.5 mm from
the body in a soldering bath of 225 240 for 5+ 0.5
seconds, the terminal shall be visually examined.
(@JIS K 5902) (JIS K 1501,
225 240
5+ 0.5

25 % 5 10
2.0 2.5 mm

95% of the termi-
nals should be
covered with
solder uniformly.

5 | Resistance to
Soldering Heat

The terminal shall be dipped into a soldering bath of
350+ 10 to a depth of 2.0 2.5 mm from the body and be

held there for 3+ _ seconds.

1
0
or

The terminal shall be dipped into a soldering bath of

260+ 5 to a depth of 2.0 2.5 mm from the body and be
held there for 10+ 1 seconds.
350+ 10
3+ é 260+ 5 10+ 1
2.0 2.5 mm

No outstanding
damage

VcmA/VemA =5 %

Varistor voltage change is measured after stored at Standard Test Conditions for 1 to 2 hours.

Nippon Chemi-con Corporation
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6.3 Environmental characteristics

Items Test Conditions Specifications
1 | High Temperature The specimen shall be subjected 125+ 2  for 1000+ 12 VemA/VemA £ 5 %
Storage (Dry heat) | hours without load.
125+ 2 1000+ 12 cmA 15 68 V
VemA/VemA £+ 10%
2 | Damp heat The specimen shall be subjected to 40+ 2 , 90 to 95 %RH VemA/VemA £ 5 %
(Humidity) for 1000+ 12 hours without load.
40+ 2 90 95 %RH 1000+ 12
3 | Temperature Cycle | The temperature cycle shown below shall be repeated 5 VemA/VemA £ 5 %
cycles.
No remarkable
damage
-40+ 3 , 30 minutes = +85 + 2 , 30 minutes
4 | High Temperature The specimen shall be subjected to 85+ 2 with the VemA/VemA  + 10%
Operating maximum allowable voltage for 1000+ 12 hours.
85+ 2 1000+ 12
5 | Damp heat The specimen shall be subjected to 40+ 2 , 90 to 95 %RH VemA/VemA  + 10%
Operating with the maximum allowable voltage for 1000+ 12 hours.
40+ 2 90 95 %RH 1000+ 12

Varistor voltage change of forward direction shall be measured in the test of DC load life (No.4: High
Temperature Operating, No.5: Damp heat Operating).
Varistor voltage change is measured after stored at Standard Test Conditions for 1 to 2 hours.

Nippon Chemi-con Corporation (SIN SP-32-1040202) 17/31



7. Packing
(1) The dimensions and materials of Package Box.

Type of Package box

Inner dimensions Lx Wx D

materials

(mm)

320x 195% 70

BF-K6
corrugated paper board

note 1)

Stamp of invoice %
packaged in the box.

N NN

(2) Inner packing bag

The boxes of the products made in Indonesia
are not stacked up and not bound.

Standard label of products

Two or three boxes are stacked up and bound.

made in Japan made in Indonesia
materials polyethylene polyethylene
dimension 120 x 150 x 0.04 or 120 x 150 x 0.05 or
(mm) 150 x 150 x 0.04 150 x 150 x 0.05
(3) Label

Following informations are provided on the label of package box.

1) TYPE

2) LOT No.

3) QTY

4) Country of origin

5) Customer®s Part No.

6) VDE Certification mark

7) ECO mark (for RoHS Directive: EC1)
8) Others

LOT No. consists of year code, month code, working number and factory ID.

EX.

(

(RoHS EC1)

JE— Factory 1D A: Japan, K: Indonesia
working No. :
————— month code : Following month code shall be used for each 20 years.
20

Year code : Last digit of year

year month
1 5 91011 |12

2010 2019 A E G J
2000 2009 N S A Y| Z

Example

Note: The Pb free products have the Eco mark

) TIND1ﬁV-4?1KBﬂﬂ§AAU+DDﬂ

CAMAD 4000 10D

" TND10V—47 1KBOOAAAO +000
ge: TNR1OVATIK

Eand. 5X01A-00 U538

"ECL" mark —ss
EC1

&)

(3 . NDK‘\{’QT‘KIBO'

A o s

.”.; I:I:: 2000077 A o o EC]_
T 9 .. nooo

LT T ——rCL

A

"EC1" on the package label.

Nippon Chemi-con Corporation
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(4) Minimum Order Quantity

lead style rating pcs/bag
long lead 150K 511K 100
crimped cut | 150K 511K 100
short cut
lead style rating pcs/bag
long lead 150K 391K 100
431K 102K 50
112K 182K 50
crimped cut | 150K 102K 100
short cut
112K 182K 50
lead style rating pcs/bag
long lead 150K 391K 100
431K 102K 50
112K 182K 50
crimped cut | 150K 751K 100
short cut
821K 102K 100
112K 182K 50
lead style rating pcs/bag
long lead 150K 431K 50
471K 621K 50
681K 182K 25
crimped cut | 150K 561K 50
short cut
621K 102K 50
112K 182K 25

Nippon Chemi-con Corporation

(SIN SP-32-1040202) 19/31



8. Taping Specification (Except 20V Type)

Example :
o — - cee -
Taping Specification Code

8.1 Taping Specification Code

Hole pitch
Code (old code) | Lead Style Packing Style| crimped lead straight lead
Crimped Lead
Box 1‘ it ]
Straight Lead §%§} H{f} {i}ﬂ i{;%
i I
Hole pitch
Code (old code) | Lead Style Packing Style
Straight Lead
Box
Crimped Lead
8.2 Quantity & Dimensions
Box
Hole Pitch Quantity(pcs) -
( ) 280+10
oo \\L:
oo . i;\Ek\\
oo g \\T
oo
Box
Hole Pitch Quantity(pcs)
) 3305
315+10
oo \\J\
a
oo S ’
TR
S \.
oo ol \\r
oo
Hole Pitch Box
o0 340 MAX.
360 MAX
oo \\Lg
: ‘liii\it\
LRI N
\‘ \[\
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8.3 " " " 1" dimensions : 1

Crimped Lead Type 1
MAX. MAX.

Straight Lead Type 1 y
MAX. MAX.
—
\

Label
Following informations are provided on the label of package box.

1) TYPE

2) LOT. No

3) QTY

4) Country of origin

5) Customer®"s PART No. (
6) VDE certification mark VDE
7) ECO mark (for RoHS Directive: EC1)

8) Others

(RoHS

EC1)

Nippon Chemi-con Corporation
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crimped lead
8.4 Taping Dimensions ( )

-
()
o
K _
I
%—t
f
1
MAX., . NMAX., . MAX.
Refer to Table 2
(0] +
+
0 + Cumulative pitch tolerance shall be + 1.0 mm at 20 pitches.
20 + 1.0 mm
o 0 +
1 + Measurement shall be made at the upper edge of carrier tape.
2 +
1 +
+ Measurement shall be made at the upper edge of carrier tape.
A + Measurement shall be made at the top of the component.
A + Measurement shall be made at the top of the component.
Center of PO shall be the reference point.
+
0 . MIN.
MAX. The hold down tape shall not protrude beyond the carrier tape.
1 +
2 . MAX.
0 +
MAX., . MAX., - MAX.
1 - MAX., . MAX.
MAX.
MAX.
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straight lead
8.4 Taping Dimensions ( )

A h
[\
- L 1.0 MAX.
N —--]I)——
Il
|
o %% ] °
o0 Vv U N |
L
i
[ a—
P f
2 1
MAX., . NMAX., . MAX.
Refer to Table 2
® +
+
0 + Cumulative pitch tolerance shall be + 1.0 mm at 20 pitches.
0 + 1.0 mm
@ DO +
1 + Measurement shall be made at the upper edge of carrier tape.
2 +
1 +
+ Measurement shall be made at the upper edge of carrier tape.
A + - Measurement shall be made at the top of the component.
A + Measurement shall be made at the top of the component.
Center of PO shall be the reference point.
PO
+
0 . MIN.
2 . MAX. The hold down tape shall not protrude beyond the carrier tape.
1 +
2 MAX.
0 +
MAX., . MAX., . MAX.
1 - MAX., - MAX.
2 MAX.
MAX.
MAX.
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crimped lead
8.4 Taping Dimensions ( )

[ o
//' M
[ [
YN
\ il
A
- \ 1.0 WAX
(p____ -)[
— = Ui
o \ !
ilesy
[
X
Ead s _
T -
1
MAX., . MAX.
Refer to Table 2
® +
+
0 + Cumulative pitch tolerance shall be + 1.0 mm at 20 pitches.
0 + 1.0 mm
@ DO +
1 + Measurement shall be made at the upper edge of carrier tape.
1 +
0 . - Measurement shall be made at the upper edge of carrier tape.
1 . Nom.
A + - Measurement shall be made at the top of the component.
A + Measurement shall be made at the top of the component.
Center of PO shall be the reference point.
PO
+
0 . MIN.
2 . MAX. The hold down tape shall not protrude beyond the carrier tape.
1 +
MAX.
0 +
MAX., . MAX.
1 . MAX.
MAX.
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straight lead
8.4 Taping Dimensions ( )
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MAX., . MAX.
Refer to Table 2
® +
+
0 + Cumulative pitch tolerance shall be + 1.0 mm at 20 pitches.
0 + 1.0 mm
@ DO +
1 + Measurement shall be made at the upper edge of carrier tape.
+
0 . - Measurement shall be made at the upper edge of carrier tape.
1 Nom
A + . Measurement shall be made at the top of the component.
A + Measurement shall be made at the top of the component.
Center of PO shall be the reference point.
PO
i
0 . MIN.
MAX. The hold down tape shall not protrude beyond the carrier tape.
1 +
2 MAX.
0 . MIN.
MAX., . MAX.
1 . MAX.
2 . MAX.
MAX.
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straight lead

8.4 Taping Dimensions ( )
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2 1
MAX., . MAX.
Refer to Table 2
® +
+
0 + Cumulative pitch tolerance shall be + 1.0 mm at 20 pitches.
20 + 1.0 mm
@ DO +
1 + Measurement shall be made at the upper edge of carrier tape.
2 +
1 +
0 + Measurement shall be made at the upper edge of carrier tape.
1 Nom.
A + Measurement shall be made at the top of the component.
A + Measurement shall be made at the top of the component.
Center of PO shall be the reference point.
PO
+
0 MIN.
2 MAX. The hold down tape shall not protrude beyond the carrier tape.
1 +
2 MAX.
0 +
MAX., - MAX.
1 MAX.
2 MAX.
MAX.
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8.4 Taping Dimensions

crimped lead
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2 1
MAX., MAX.
Refer to Table 2
(0] +
+
0 + Cumulative pitch tolerance shall be + 1.0 mm at 20 pitches.
+ 1.0 mm
® DO +
1 + Measurement shall be made at the upper edge of carrier tape.
2 +
+
0 + Measurement shall be made at the upper edge of carrier tape.
1 . Nom.
A + Measurement shall be made at the top of the component.
A + Measurement shall be made at the top of the component.
Center of PO shall be the reference point.
+
0 . MIN.
MAX. The hold down tape shall not protrude beyond the carrier tape.
1 +
2 . MAX.
0 +
MAX., MAX.
1 . MAX.
MAX.
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9. Safety standards
Recognized safety standards or
File No. or Approval Marking/
Rating Standard No. Title or Content Certificate No. | Institute Indication
201K 182K uL1414 Across-The-Line Components. E65426 UL On the products
(Varistors)
820K 182K UL1449 Transient Voltage Surge E95427 UL On the products
Suppressors.
201K 182K | CSA C22.2 Audio, Video and Similar LR 97864 CSA On the products
No.-1-94 Electronic Equipment.
Class 2221 01 Accessories and parts for
electronic products.
150K 182K | VDE Zinc oxide surge suppression | 118623 VDE On the package
CECC - varistors. label
42000/A1:1978
42200/A1:1986
42201/A1:1986
(1 uL LISTED, RECOGNIZED RECOGNIZED
10. Others

Give priority to the specification of Japanese, if there is any doubtful points in this
specification of English.

The country and factory of origin:
(1) Chemi-con Yamagata Corp.,1-1 Saiwai-cho, Nagai-shi, Yamagata-ken, Japan

(2) P.T.Indonesia Chemi-con, EJIP Industrial Park Plot 4C Cikarang Selatan, Bekasi 17550, Indonesia
Environmental disruption material

Lead and lead compounds
This product is the Pb free parts which conform to the RoHS Directive.
RoHS

This product doesn"t contain the following material.

The following material isn"t being used in this product and in the manufacturing process
of this product.

The use regulation of the ozone destruction material.
(0DS)
Specific fleon : CFC-11,12,13,111,112,113,114,115,211,212,213,214,215,216,217
1.1.1-Trichloroethane, Carbon tetrachloride, Halon-1211,1301,2402, Methyl bromide
: CFC-11,12,13,111,112,113,114,115,211,212,213,214,215,216,217
1.1.1- ( ), , -1211,1301,2402,

Safety constraints on Bromo materials
S Poly Bromo Bi-Phenyl Oxides
s Poly Bromo Bi-Phenyls

Heavy metal
Mercury and mercury compounds
Cadmium and cadmium compounds
Hexavalent chromium compounds
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Construction and detail of materials

Components Materials

1 | Coating Epoxy resin
UL FLAME CLASS

2 | Electrode Silver
Glass material

3 | Solder Pb free solder/Sn-Ag-Cu
/
L 4 | Element Sintered Zinc Oxide and other metal oxides
5 | Leads TIN PLATED COPPER COVERED STEEL WIRE or

- TIN PLATED COPPER WIRE

Concerning the prohibited substances of RoHS Directives

This product satisfies RoHS Directives concerning the prohibited substances (PBDE, PBB, Cd, Hg, Pb, Crf*).
(Satisfy  not contain, less than the threshold value of RoHS Directives or exemption usages)

Prior to the alterations of specifications (including materials and construction) and/or
manufacturing plant and/or production process etc., supplier shall consult with customer
and acquire approval.

Design Changes
Design changes shall be informed to the customer, before the changes.

Export Trade Control Ordinance
Appendix Table 1 section 1 15 in Export Trade Control Ordinance do not apply to the Varistors
in this specifications.
1 15 ( )

16

About items marked red, the correct contents shall be decided after discussion by the customer
and supplier.

The term of validity of this specification: 3 years

Nippon Chemi-con Corporation (SIN SP-32-1040202) 29/31



Precautions to User for Metal Oxide Varistors

1. The performance of varistors may deteriorate, the inside elements may be damaged, and they cause the
varistors to smoke or catch fire, if the following precautions are not observed.

(1) Do not use varistors in places whose temperature exceeds their rated operating temperature due to
direct sunlight or heating objects.
(2) Do not use varistors in a humid place directly exposed to the weather or steam.
(3) Do not use varistors in places filled with dust, salt-mist or corrosive gas.
(4) Apply soldering conditions within the limits prescribed in the catalog or product specifications.
For surface mount type varistors, use flux with a halogen content of less than 0.2 wt.%. Do not use
strong acid flux.
(5) Do not use solvents such as thinner and acetone which dissolve or make the exterior covering of
varistors deteriorate.
Ultrasonic cleaning shall be so set that the vibration can not travel the assembly boards.
(6) Do not expose varistors to intense vibration, shock (drop shock etc.) or pressure making the exterior
covering or inside element crack.
(7) Do not apply high voltage exceeding the rated maximum applying voltage to varistors.
In the case of automotive jump starts, however, use the varistors within short-term allowable voltage
limits prescribed in the catalog. If voltage wave form is not complete DC, a maximum value of peak
voltages shall not exceed the rated maximum applying voltage.
(8) Do not apply peak currents exceeding the rated maximum energy.
(9) When peak currents are repeatedly applied to varistors, do not exceed the pulse life time ratings
prescribed in the catalog.
(10) When peak currents are intermittently applied to varistors at short intervals, do not exceed the rated
wattage.
(11) Using varistors in circuits whose frequency exceeds 1kHz may damage their elements by heat genera-
tion due to dielectric loss.
(12) In the case of coating or molding varistors with resin, do not use the resin which makes the varistors
deteriorate.
(13) Do not install varistors in places near by flammable substances.

2. Varistors may blow up, if the following precautions are not observed.
(1) Do not use varistors in circuits applied peak currents exceeding the specified limits.
(2) Do not exceed the rated maximum applying voltage.

3. Varistors do not function but damages devices, if the following precautions are not observed.

(1) Hold the root of the varistor lead when bending or cutting the lead.

(2) The lead close to insulation cover shall not be bent or applied to outer force.

(3) When soldering the lead, do not damage a solder material and insulator fabricating the varistor.

(4) Put the proper volume of solder (the height of fillet) on PC boards for installing surface mount varistors,
because it directly affects the installed varistors.
The design of copper pad patterns and dimensions should be set so that the proper volume of solder
can be provided.

(5) When mounting surface mount varistors on the PC board, the improper soldering temperature and time
out of the limits may reduce the adhesive strength of their terminals.

(6) When cutting off a multi-board to make individual units, curving or twisting the board may make the
varistors crack. Appropriate tools should be used to cut it off.

4. The following preventive measures should be made for avoiding unexpected accident.
(1) When using a varistor in between circuits, connect an earth leakage breaker (ground-fault circuit
interrupter) or current fuse in series with the varistor.
(2) When using a varistor in between a circuit and ground, connect an earth leakage breaker (ground-fault
circuit interrupter) or both of a current fuse and thermal fuse in series with the varistor.
Also, in case of excessive voltage due to ground short circuit accident, use the varistor with the rated
voltage higher than the excessive voltage.

5. Store varistors at a temperature of -10 to +40 and a relative humidity of less than 75 %.
Avoid storing in environment of rapid changes in temperature, direct sunlight, corrosive gas or dust, and
store with the varistors packaged.

6. Follow safety standards such as Electrical, UL, CSA and so forth, which specify the use of varistors.
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