Data Sheet No. C-600

v mZener Avalanche Protector

Transient Voltage Suppressors

Description/Features
TRANZAP's are silicon PN junction diodes designed, manufactured and specified
as Transient Voltage Suppressors having a non-linear current-voltage charac- . -
teristic which sustains an almost constant voltage over a wide range of current.
They are ideally suited to many transient voltage protection applications and their I —
high clamping efficiency and low steady state power dissipation offer considerable
circuit advantages over most existing methods of protection. —
During operation, the ZAP idles at a low current level at the nominal voltage. When
a transient over voltage occurs, ZAP currentincreases rapidly, its voltage remaining
virtually constant, and the transient energy content is thus absorbed. B )
FEATURES APPLICATIONS
e High surge current capability e Protection of all types of — -5
¢ Excellent voltage clamping semiconductors
(1.2 @ 50% peak power) e Absorption of surges associated s S
e Symmetrical characteristic - with lightning
use on AC or DC (bipolar) e Suppression of switching.surges
~— ¢ Instantaneous response e Protection in inductive switching
(pico-second order) circuits
e Low idling current ® Prolongation of contact life
(5u-Amps) ® Voltage clipping
Construction Surge suppression characteristics Electrical characteristics
ZAP construction features PN junctions on  Surge suppression is shown in Figure 2 when Figure 4 shows an almost symmetrical break-
both faces of a silicon chip and has been standard surge is applied to test circuit of down voltage (VB) ratio between forward
sufficiently designed for thermal dissapation ~ Figure 3. (VBF) and reverse breakdown voltage (VBR)
of high surge power in a short period of time. TYPICALLY
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ransient Voltage Suppressor
Z1 type (Bidirectional) ’ Stand-off | Maximum [ o Test Maximum clamping voltage & Max. -
. leakage reakdown Maximum peak pulse current temp,
. . Bi-polar voltage g Ita current L puise currenl |
Maximum ratings type v current voltage | Lonooomfc Va/zo“”f °°‘3' of
Peak pulse power : 250 Watt (10 x 1,000 user:) Vs I Ve mTA vc ,: Vc : %/‘?:
3.03 KWatt (8 x 20 usec) 21015 12.1 5 135 165 1 220 [ 114 285 [ 106 0.078
Steady state power dissipation: Z1015A 12.8 5 143 158 1 212 | 118 275 | 110 0.076
500 mWatts 21016 12.9 5 144 176 1 235 | 106 305 | 993 [ 0.078
Z1016A 136 5 162 - 1648 1 225 [ 11 292 | 104 0,078
Operating and storage temperature 21018 145 5 162 — 198 1 26.5 9.43 34.4 88.0 0.079
—40°C to 150°C Z1018A 153 5 171180 1 25.2 992 327 | 926 | 0079
21020 16.2 5 180 — 22.0 1 29.1 859 | 377 803 | 0.081
Symbol mark Z1020A 171 5 190210 1 277 | 902 | 359 | 843 | 0081
[ Z1022_ 1738 5 198 242 1 319 784 | 414 731 | 0082
* Z1022A 188 5 299 — 231 1 306 | 817 39.7 763 | 0082
71024 194 5 216264 1 347 720 | 450 | 673 | 0084
Z1024A 205 5 228 - 252 1 332 753 | 430 | 704 | 0.084
Z1027 | 218 5 243-297 1 39.1 639 50.7 59.7 | 0.086
Z1027A 231 5 | _757-284 1 375 | 667 486 | 623 | 0085
27501 Z1030 243 5 27.0 - 330 1 435 575 | 564 | 637 | 0.086
: Z1030A 256 5 285 — 315 1 414 6.04 537 564 | 0086
Z1033 268 5 29.7 - 363 1 47.7 5.24 61.8 49.0 0.087
36:03+| || o Z1033A 282 5 314-347 1 452 553 586 | 51.7 | 0087
21036 201 | s 324 - 396 1 520 | 481 674 | 448 | 0.089
Typs No. & Lot No = 6103 Z1036A 308 5 | 342-378 1 499 501 64.7 468 | 0.089
e o 2 ™/ 4 71039 316 5 351 -429 i 56.4 4.43 731 414 | 0.090
Cathode Mark / ) | Z1039A 333 5 371 -410 1 539 4.64 699 | 433 | 0.090
Suffi 4 \_Epoxy resin 21043 34.8 5 | 387-473 | 3 61.9 404 80.2 377 | 0091 °
Z1043A 368 5 | as—as2 | 1 593 | 422 769 | 394 | 0091
21047 381 5 423517 1 678 369 | 881 344 | 0092
0.8¢ Soldered copper wire Z1047A 402 5 447 - 494 1 648 3.86 740 | 408 | 0092
21051 413 5 450 - 56.1 1 735 340 | 953 | 318 | 0003
| 210514 436 6 | 485-836 | 1| 700 357 909 | 333 | 0003
21056 454 5 | 504-6186 ) 805 | 311 104 | 201 | 0094
Stand-off voltage 210564 478 5 532 888 T a2 998 | 303 | 0094
, ! . 71062 50.2 b 558 — 68.2 115 263 | 0095
TRANZAF s a.reldeS|gned for transient voltage [ZioszA | 530 5 176 275 T 0095
suppression, it is not preferable to consume [ Zioss 1 B51 | 5 177 238 | 0096 ]
power at the operating voltage. Stand-off vol- | zigesa | 881 5 119 254 | 0096 —~
tage isfixedtobe ofavalue0.9timesthe mini- [ 21075 | 607 } = &6 | 675-¢ v 0 140 21.6 | 0098
mum breakdown voltage. Z1075A 641 | s | 713-78 | 1 03 243 | 134 226 | 0098
| z1082 66.4 5 738-902 | 118 212 | 153 198 | 0099
Z1982A 701 5 77.9- 861 1 13 221 | 146 207 | 0099
Leakage current [Zzio:n | 737 5 [e1e 00 [ 07 Thm 101 | 170 178 | 03100
The current when the stand-off voltage is [ 10914 778 5 865-95 | 1 128 | 200 | 162 187 | 0100
applied is fixed as the maximum leakage cur- | 21100 81.0 5 900 - 110 L 144 | 174 | 187 162 | 0101
rent . This leakage current is an important |-211004 s 5 a0 b p 3Ly 182 L 178 e
" N . n . N - 2 — .
factor when used in circuits with high imped- | 71770a 04.0 5 105 - 116 ] T5s 164 | 197 164 | 0102
ance. | z1120 97.2 5 108 _ 132 1 173 145 | 224 " 135 | 0103
Z21120A 102 5 114 — 126 1 165 .51 214 14.1 0.103
Breakdown voltage 21130 [ 106 [ s [T 117-143 3 187 134 | 233 125 | 0104
The terminal voltage when a test current ic | 211904 L 2 AT e =2 g?g :g'g 9.1
passed, is fixed to be the breakdown voltage. ;1750 128 5 143~ 158 1 207 121 | 268 13 | 0105
The breakdown voltage is measured in air NOTE  Nomsu(fix  Vee10% and Bivotar suffix “A~ - Vos
25°C. The test current is normally 1mA. orsutie Ver T0% and Brpolar, suffix TAT VzrS%
Continuous operating power Surge capability Allowable surge capability (Pm)is determined
The PN junction temperature is determined Surge capability (P) is determined by the fol- DY the following equation:
by the following equation: lowing equation: Pm =15 x V¢
Ti=Px0+T, P= [l x VIdt lp : Peak current
P Applied power It : Pulse current wave V¢ : Maximum clamping voltage
0 : Thermal resistance Vvt : clamping voltage wave.

T, : Ambient temperature
Where, 8 is thermal resistance from the PN
junction to ambient space and is determined

The allowable surge capability (peak pulse power) is as shown in Figure 6 and the surge
capability derating characteristic as shown in Figure 7.

by following equation: E \ % 100 < T 71
0=%x§ % Pl 7 80 . \ I -
K : Thermal conductivity 2 E
L : Length of lead wire 3 i 60— 11 -~ \”" -
S : Sectional area of lgad wire 4 \ ~—
In case of Ta = 50°C, Tj = 150°C, the maxi- T a0 TN
mum operating power is as follows:
21 type : 500m Watts 0 T —
22 type: 1 Watt
26 type : 3 Watts 10 107 10t 10t 1 100 a0? 20 40 S0 8 100 120 140
Fig. 6 Time {msec: Ambient temperature (°C )

Fig. 7



~ 22 type

Maximum ratings
Peak puise power : 600 Watt {10/1,000 usec)
7.28 KWatt (8/20 usec)
Steady state power dissipation:
1 Watt
Operating and storage temperature:
—40°C to 150°C
Symbol mark

27511
36:03+ || |
Type No. & Lot No / 6:03
Cathode Mark —L
Suffix : A \. Epoxy resin

0.8¢ Soldered copper wire

Repetitive surge capability

Peak pulse power is fixed under non-repeti-
tive conditions. However, in practical use,
there are cases when the surge is often re-
peatedly applied.

In this case, even though the one pulse power
remains within the peak pulse power, the
power is accumulative and exceeds the peak
pulse power in some cases.
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Response time

Response time of psec order however, in its
operating response time, it depends largely
on the influence of capacitance, and the effect
of the response time with respect to the
clamping voltages is negligible.

Transient Voltage Suppressor

3 Maximum clamping voltage &
) Stang.off | MeXimum [ o down Test Maximum peak pulse current
Bi-polar Uni-polar voltage leakage voltage current
type type current 10/1000usec 8/20usec
Vs s Ve T Ve Ip Ve Ip
v MA v mA v A \ A
e 220084 500 7.38 — 9.02 10 125 48.0 16.2 449
o Z2008UA 500 7.79 — 8.61 10 12.1 495 15.7 463
22009 Z2009U 50 8.19 —100 1 13.8 434 17.9 406
22009A Z2009UA 50 8.65 — 9.56 134 44.7 17.4 418
22010 Z2010U 10 9.00 —11.0 1 15.0 40.0 194 375
22010A Z2010UA 10 950 — 105 1 145 41.3 18.8 387
22011 Z2011U 5 990 —121 | 1 162 | 370 210 | 346
Z2011A Z2011UA 5 105 - 11.6 1 15.6 384 20.2 360
22012 Z2012U 5 10.8 —13.2 1 17.3 346 224 325
22012A Z2012UA 5 114-1286 1 16.7 359 216 337
22013 22013V 5 11.7 - 143 1 19.0 Ns 246 295
Z2013A Z2013UA 5 124 —13.7 1 18.2 329 238 308
22015 22015V 5 136 - 165 1 220 27.2 28.5 255
Z2016A | 22015UA 5 143-158 1 212 ['283 | 275 | 264
22016 Z2016U 5 144176 | 1 235 | 255 305 | 238
22016A Z2016UA 5 152 - 168 1 266 292 249
22018 22018V 5 162198 1 226 344 238
22018A | Z2018UA 15 Th171-180 | 1 238 327 | 222
22020 720200 | 5 180220 1 20.6 37.7_| 193
22020A | Z2020UA 5 190-210 | 1. 216 350 | 206
22022 Z2022U 5 198-242 | 1 18.8 414 | 175 |
22022A | Z2022UA | 209-231 | 1 19.6 39.7 183
22024 720240 | 216264 o 17.2 450 | 161
| z2024UA | 206 | B T 228—252 ] " 180 | 430 | 169
720270 243-297 ] 1 15.3 50.7 | 143
\ | Z2027UA | _257-284 | 1 16.0 48.6 149
1 Z20300 | 27.0-3390 1..1..436 | 137 | 564 | 129
Z2030A | 22030UA 285-316 | 1
22033 22033V " 2%8 297-363 1
Z2033A | Z2033UA 8 314-347 1
22036 | Z2036U j . 324-396 | 1
| _Z22036A _ Z2036UA | 342-378_ | 1
»7{2939 1 220390 |3 2361 --429 1
‘72”2(_)‘39_/‘\_{"22039&1'/\ 333 371-410 1
| 72043 22043U . 387 473 1
| 22043A | Z2043UA 409 - 45.2 1
| 22047 | 720470 . 423-517 1
Z22047A | 22047UA 447 494 | 1
22051 220610 ] | 459 -861 | 1
Z22051A zzos;uA,,,Jr 485 -536 1
22056 22056U 504 -616 1
| 72056A | Z2056UA | 532--588 | 1
22062 220620 | 5C 5658 - 682 1
22062A | Z2062UA 589 -651 | 1
|..22068 | 22068U 9%, _Bl2-748 | 1
Z2068A | Z2068UA 581 | 8 646714 1
[:_2297,5,} 720750 607 5 | 675-825 A
| z2075A | Z2075UA | 641 5 ] 71m3-788 1
| 22082 | Z2082U 64 | 5 ] 738-902 il
| Z2082uA | 701 ] 5 77.9-86.1 1
z20010_| 737 5 819100 | 1 [ 131 | 458 | 170
[ 22091UA | 778 5 86.5-955 | 1 125 480 | 162 449
| Z22100U 5 900 -110 1 144 | 476 | 187 389
_].Z210ouA B |Tgs0-n0sTTy T TTI37 TTTA37 178 408
Z2110U 5 890121 1 H 158 379 | 205 355
Z22110A Z2110UA | 5 105 -1186 1 152 3.94 197 36.9
| Z2120 Z2120U 5 108 — 132 _1v 11723 | 348 224 325
| _Z2120A | z21200A 5 114 — 126 1 165 363 | 214 34.0
Z2130 Z2130U 5 117 — 143 1 187 3.20 242 300
Z22130A Z2130UA 5 124 — 137 1 179 3.35 232 313
22150 22150V 5 135 - 165 1 215 279 279 26.0
Z2150A Z2150UA 5 143 — 158 1 207 289 268 271
22160 Z2160U 5 144 — 176 1 230 230 298 244
Z2160A Z2160UA 5 152 — 168 1 219 273 284 256
z2170 Z2170U 5 163~ 187 1 244 245 | 316 23.0
Z2170A__| Z2170UA 5 161 - 179 1| 234 256 | 303 240
Z2180 Z2180U 5 162-198 | 1 258 232 | 335 217
[:ZZIBOA Z2180UA 5 171 — 189 1 246 243 319 228
Z2200 Z2200U 5 180 — 220 1 287 2.09 372 222
Z2200A Z2200UA 5 190 — 210 1 274 2.18 355 208
22220 72220 | ] 5 198 — 242 1 344 1.74 | 408 178
Z22220A Z2220UA 185 5 209 — 231 1 328 1.82 390 18.6
NOTE Nonsutfix - Vz +10% and Bi-polar, suffix A" Vz £5%, sutfix U’ Uni-polar
CKE, Inc.
P.O. BOX 211
LUCERNEMINES, PA 15754
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= Transient Voltage Suppressor

26 type ) Maximum clamping voitage &
Maximum ratings: Bipolar | Unipolar | Stand-off N:g;‘::g‘;m Breakdown | Test Maximum peak pulse current —
Peak pulse power : 1.5KWatt(10 x 1,000 usec) type type voltage current voltage current 10/1000usec 8/20usec
18.2 KWatt (8 x 20 usec) Vs I Vg It Ve Ip Ve e
Steady state power dissipation: v HA v mA v A v A
3 Watts | _— | Ze008u 6.63 500 7.38 - 9.02 10 125 [ 120 16.2 [ 1124
— Z6008UA 702 500 7.79 - BB1 10 121 | 124 15,7 | 1160
Operating and storage temperature: Z6009 Z6008U 737 50 819 —100 1 138 | 109 17.9 (1017
_40°C 10 150°C Z6008A | Z6009UA 7.78 50 8.65 — 955 1 134 | 112 1741046
26010 _|-Z6010U | B0 10 900-11.0 1 15.0 1og 13,3 ggg
Z6010A | Z60TOUA 855 10 950105 1 145 |10 i
Symbol mark Z6011 | 26011U BO2 5 990 —12.1 1 162 | 93 210 | 867
Z6011A | Z601TUA 9.40 5 106116 1 156 | 96 202 | 901
| _Z6012 [ 760120 | 972 i 108 ~ 132 1 173 ] 87 224 a13
Z6012A | Z6012UA 10.2 5 114 -1286 i 167 | 90 216 | 843
Z6013 Z6013U 105 5 117143 i 190 | 79 246 | 740
| Z6013A | Z6013UA R 5 124 137 1 82 | 82 236 | 778
| 26015 | 760150 12.1 - 5 1357165 1 220 68 285 639
Z6015A | Z6015UA 128 5 143168 1 212 | 7 275 | 662
Z6016 Z6016U 129 5 144176 1 235 64 305 597
Z6016A | Z6016UA 186 | 5 152 - 168 1~ | 225 | &7 292 | 623
2642 76018 | 260180 T 145 5 16.2 198 11265 56 34.4 529
Z6018A | Z6018UA | 153 5 171180 1 252_| 59 327 | 557
| 26020 260200 162 5 __ | 180-220 1 29.1 51 377 | 483
5310.5 -+ - 760204 | 26020UA° | 171 1 75 T [190-210 1 277 | sa 35.9 | 507
| Z6022 76022V 178 5 198 Z242 1 319 | a7 414 | 440
[ 26022A | Z6022UA 88 5 209 —231 1 306 49 39.7 459
9:0.5 26024 | Z6024U 194777 s I"216 - 264 1 347 43 45.0 404
TyoeNo & Lot N/ TTZB024A " | Z6024UA 205 N 2287252 177 332 | 45 430 | 423
76027 76027U 218 5 B 1 39.1 38 50.7 | 359
Cathode mark \_Epoxy resin 260274 | z6027UA | 231 s 1T 375 T a0 486 | 375
Suffix: A 26030 Z6030U 243 5 1 435 | 34 564 | 323
Z6030A | 26030UA 266 5 | 1 314 36 537 | 339
16 Soldered copper wire [ 26033 [ Z6033u | 2687 "5 " TT297.7363 [ "1 | 477 | 3i 618 | 295
Z6033A | Z6033UA 282 5 314 347 1 452 1 33 586 | 311
26036 "Z6036U | 291 . s 324398 1 520 | 29 67.4 270
L] [ _Z6036A | Z6036UA | 308 | 5 1 ] 499 | 30 64.7 281
, (76039 | 760390 | 318 5 ! 564 26 73.1_| 249
Capacutance [ 76039A | z6039ua | 333 5 [ 539 . 28 694 260
. . . 76043 260430 348 5 1 619 | 24 80.2 | 227
Capacitance is determined by the areg of a 760434 | Z6043UA 368 T &1 ; 59395 766237
silicon chip and the breakdown voltage. The 76047 760470 381 5 — 51 i 678 | 222 789 | 231
i i Z6047A_ | Z6047UA 402 5 447 2494 1 648 | 212 740 | 246
Qapacnance decreas.es‘as the bias voltage 76051 | 260510 a3 7 5 Jas9se61 | 1 ] 735 | 204 953 191 o
increases as shown in fig. 9. [ Z6051A |'ZBOSTUA ~~ 436 | 5 | 486536 | 1 | 701 | 214 | 908 | 200
26056 | Z6056U | 454 | 5 | 504 -616 1) 805 | 186 104 175
[ Z6056A | Z606BUA ° Ta78 " | 5 | 532588 1 770 185 99 8 182
[ 76062 Z60620 | 502 5 558 — 682 1 89.0 16.9 115 158 |
26062A_ | Z60B2UA | 530 5 | 589-651 | 1 850 17.7 110 165
| 76068 _ Z6068U 551 5 612-748 1 1980 153 127 143
T ZB0BBA  Z60BBUA 581 5 B46-714 1 0 920 163 | 119 153
76075 760750 60 7 5 675 -825 1 108 139 | 140 130
[ 26075A 1 Zeo75UA 641 5 713788 ] 103 14.6 134 136
| z6os2 |Zeos2u | 664 5 | 738-902 [t 18 [ 127 153 119
[_z60B24 ] Z60B2UA | 701 5 ;.779-861_ | 1 ''mna3 133" | 146 125
. [ 26081 _[Z6061U | 737 5 819 — 100 Rk 114 170 107
H ~Z6091A | Z6091UA 778 5 86.5 — 955 1 125 120 [ 162 i
% [Zz6100Uu | 810 5 800 — 110 1 144 10.4 187 974
3 Z6100A [ Z6TO0UA™ | 855 5 1 950-105 1 137 110 [ 178 102
© 76110 | Ze1wou | 892 5 Tego-21 1 158 95 | 205 8388
Z6110A | 76110UA | 840 | 5 105-116 | 1 152 9.9 197 924
¥ Tooe | 76120 | Z6120U 97.2 5 ] 108-132_ . 1 [ 173 87 [ 224 " 813
[ Z6120A | z61200A 02 5 ] 114126 17 Tes 91 214 861
| 26130 | Z6130U I 105 5 117743 1 "1 T y87 1 80 | 242 75.2
Z130UA | 111 5 124 - 137 1 179 84 232 78.5
_12e150u T i2r T T 135 2166 1 215 7.0 279 65.2
. Z6150UA 128 r 5 | 143158 R 72 | 268 67.9
100Pk "33 Troe Z6160U ] 1300 1 "7s 144 =176 1 230 652 | 298 61.0
Z6160A | Z6160UA | 136 5 | 152 168 i 219 1684 | 284 64.0
| 26170 [ Z6170U | 138 5 ] s3-n8r T 1 T 244 6.14 | 318 575
[ 26170A | z6170UA | 145 5 | 161179 17 (234 641 | 303 60.0
26180 | Z61B0U 146 5 | 162-198 1 258 681 | 335 543
Z6180A | Z6180UA | 164 5 1712189 1 246 6.09 | 319 57.0
76200 26200U 162 5 180 — 220 1 287 522 | 372 489
Z6200A | Z6200UA | 171 5 190 — 210 i 274”547 | 355 512 |
[ 26220 | Z6200U 175 5 198 — 242 1 344 436 | 408 446
| _Z6220A | Z6220UA i85 5 209 - 231 1 328 457 390 466
2t T NOTE Nonsuffix  Vzt10% and Bi-polar, suffix “A’ : Vz¢5%. sutfix U™ Uni-polar
10PF
T8 W 30 40 50 &0 80 100 200
Taping Brosk gyt W Additional Transient Voltage Suppressors available from CKE
Standard taping is available upon request. Metal Oxide Varistors (Z-MOV's) B
Forming Selenium Surge Suppressors (KlipSels)

Standard forming is available upon request.
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