POWER PRODUCTS INTERNATIONAL LTD JFis

METAL OXIDE VARISTOR

ZENAMIC
e

N

ZENAMIC is the product name of a metal
oxide vanstor.

Features
® High energy absarption
E xcellent voltage ciamping characteristics
Symmetnical characteristics — for use on AC or DC
Fast response
Compact and robust construction
Low idlie power
High surge current capability
Specific types for PACE/paks and Solid State Relays

o0 0 & 0 0 0

Apptications

For protection of all types of semiconductors

Supgression of switching transients

Voltage chipping, and circuit damping

Absorption of surge voltages associated with lightning strikes
Protongation of contact life

Protection in industrial switching circuits

Zenamic voltage suppressors are metal oxide varistors having a non-linear
current-voitage characteristic which exhibits an almost constant voltage
over a wide range of current. They are ideatly suited to all transient voltage
protection applications and their high clamping rat:os and low steady state
power consumption offer considerable circust advantages over more
traditional methods of protection.

Normally the Zenamic 1dles at a low current leve!l at the nominai voitage
When a transient over-voltage occurs tn the circuit, the Zenamic current
increases rapidly, 1ts volitage remarning wirtually constant. The transient
energy 1s thus absorbed by the Zenamic and the associated circunt
impedances.



V-1 characteristics

The voltage-cument curves show the varistor
characteristics in the range 1 gA 10 10* A, and show
the resistance characteristics for the range under 1uA
and over 10* A 1n the figure 2.
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lmAlisaopliedtoZENAMlCisadeaistor
vdhoewz).wﬂwevdhoeaoaossmﬁnalswhen
a standard surge (Ip) is applied represents the
maximum suppression voltage (Vc).
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Temperature Characteristics

in the small cument range, ZenamiC features
outstanding temperature charactenstics A shunt
resistance Rp of meta! oxide vanstor has the
temperature characteristics which is determined by
the following equation.

Rp - AeE9/2KT @

T Absoiute temperature
& : Boltzmann constant
A, Eg constants
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As shown 1n the figwe 3, the temperature dependence
charactenstics are shown ciearty in the low cumrent srea
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Surge wavetorm

Asugewaveformvan&awordingtothesouo&s.
An EXP waveform s used for surge testng of
ZENAMIC, while a AC half-wave s used for the
enerwabsorptlontesn.TheEXPwavefmnceaoms
its peak voltage (cuent) at [ta] as shown in the
ﬁon.res.andmendeaeasessﬁmeoassesand
reaches half of the peak voltage (current) at [tb]

This type of the EXP waveform 1s shown as a [ta 7 tb]
voitage (curent) waveform. For surge testing

Application

A few axampie show.

Power lines and surge absorption units with emor
display (SA senes).

Line to Line protection
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Z7L Series

Specifications
Maxmun sliowable P Tyocal
Vark it Vama V) voitage Maximum clamping m“"'“” Surge curment
Tyoe No. AC oC wattage @204 (@ kHz)
[Min Max Vrma v v [ J 1 Time 2 Times pF
ZTL180 18 ( 16~ 20) 1 14 68254 0.8 3,500
Z71220 22 ( 20~ 24) 14 18 < 0.8 2.800
znavo 2T ( 24~ 0) g g g ! g %g
Znax 33 ( 30~ 36 E
Zriaso (25~ 43 25 31 7 002 15 2504 1254 1350
Znaro 47 ( 42~ 52) 0 a8 <] 18 1,150
Z7L560 56 ( 50~ 62) 3s 45 110 22 960
ZTLE80 68 ( 81~ 75) 40 56 135 25 700
ZNne2o 82 ( 74~ 90) 50 65 135 at 10A as 550
Z7L101 100 ( 90~110) [ 85 165 40 00
Zriia 120 (108~-132) 75 100 200 50 450
Z7L1S1 150 (135~-185) °5 125 250 80 350
Z7L184 180 {162~ 198) 110 145 300 100 300
. Z71201 200 (185~225) 130 170 340 100 250
- Z7r2zzy 220 (198~-242) 140 180 380 02s 10.0 1200A GOOA 250
. Z7L271 270 (247 ~303) 175 225 455 120 179
® Z7L331 330 (297~ 363) 210 275 550 150 150
 Z7L361 360 (324~ 2396) 230 300 595 150 130
-« 1 390 (351~ 429) 250 320 850 170 130
« Z704a3 430 (387~ 47 275 350 710 200 110
» Z7LA71 470 (423~ 517) 300 385 778 200 100
V-1 characteristics
Z7L180~ 680 /u.. Leanage Current Max Claminng Voltage Z7LR20 - 4T /Mn Leakage Current Mg Clamopeng vollage
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1 Operating temperature range —40 to 85T
2 Storage temperature range. —40 10 125T
3 # UL approved model
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Z10L Series

Specifications
Maximum aitowabie Wihstandng Fypical
Maximum clamping Reed Enlyy Surge curent

Tyoe No. Varistor voltage Vima (V) AE' o wattage C2ma] W20xs) (& 1%H)

fMin  Max Vi v v w J 1 Time 2 Times of

18 ( 16~ 11 14 36 et 5A 1.5 7.500

22( 20~ 24 14 18 43 20 6.000

27 ( 24~ 30) 17 g :a gg 1%

33 ( 30~ 36 20 5

2(20~ 3 25 31 77 .05 35 o004 2504 2.600

47 ( 42~ S2) 30 38 93 45 2200

86 ( 50~ as 45 110 58 1.800

&8 ( 61~ 75) 40 56 135 85 1,300

a2( 74~ 90) 80 - 135 a1 25A 8 1800

100 ¢ 90~ 110} €0 a5 1 10 1.400

120 (108~ 1 75 100 12 1,100

150 (135~ 165) 125 250 16 900

180 (162~ 198) 110 145 300 18 700

200 (185~ 2295 130 170 340 20 S00

220 (198~ 242) 149 180 350 23 450

50 Bor > 369 20 5 220 S 3%

-~ 1

360 (324~ 396) 300 505 o4 35 2500A 1250A 300

300 (351~ 429 320 850 4Q 270

430 (387 ~ 473) 275 350 710 45 250

470 (423~ 517) 300 385 78 45 220

580 (504~ 616) 350 480 9225 <5 150

880 (612~ 748) 420 580 1,120 45 130

750 (675~ #25) 450 815 1,240 50 120

820 (738~ 902) 510 670 1.355 55 110

910 (819~1,001) 550 745 1 60 100

1,000 (900 ~1 100) 625 625 1,650 €5 20

V-1 characteristics
2101180680 ,/u.- Lesasge Curremt Mas Glamorng Vottage 210L820 - 102 Max Laskspe Current Mar Clamong Vohage
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Surge Life Time Ratings (Relation betweer impulse width and surge repetition time)
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1.0perating temperature range —40 10 85T
2.Storage temperature range. —40 to 125T
3. ¥ UL approved model



Z15L Series

Specifications
Maxsmum alloweble Withetanding Typecal
Vanstor voltage Vima (V) voitege Masimum clamomng Rated Energy Surge current cagacitance
Type No. AC o vokage weitage Oma) #/20u8) (G 1kHD)
e meex Vrme v v w J 1 Time 2 Times oF
Z150L180 18( 16~ 20} 1" 14 236 at 10A as 18.000
r4 22( 20~ 24) 14 18 43 40 15,000
Z15L270 27 ( 24~ 30 ;; 22 53 gg 1?%
Z150L330 33( W0~ [ 228 85 o
7150390 39( 35~ 43 25 3 77 0.1 70 10004 5004 6.500
215L470 A7 { 42~ 52 0 38 a3 85 5.500
4 56( 50~ @2 3% 45 110 100 4500
Z15L680 68 ( 81—~ TS) -« 56 135 129 3.300
1 82( 74~ 90 50 85 135 at S0A 14 2.900
Z15L 101 100 { 110} &0 85 165 18 2.400
2150121 120 (108~ 132} 75 100 200 2 1.900
Zt5L15¢ 150 {135~ 165) o5 125 250 25 1.500
Z15L 181 180 {162~ 198) 110 145 200 0 1.200
- Z15L201 200 (185~ 22%5) 130 170 340 35 1.000
- 151221 (1908~ 242) 140 180 360 -0 1.000
- Zi15107 270 (247~ 0N 178 225 455 50 750
- Zi5L33 330 (297~ 63 210 275 550 a0 650
- Z15L361 360 (324~ 3I06) 230 00 595 06 65 4A500A 25004 560
® 2150391 390 (351~ 429) 250 320 850 70 500
w 215043 430 (387~ 473} 275 350 710 75 450
- Z15L 47 470 {422~ $17) 200 W5 7s 80 400
*Z150561 S60 {504~ 616) 350 460 825 80 300
*Z15L681 680 {612~ 748) 420 560 1,120 80 250
- Z15075¢1 750 (675~ B25) 480 815 1.240 100 230
«Z150821 6820 (738~ 902) 510 670 1.355 110 200
LALLM 910 {819~1.001) 550 745 1,500 120 180
* 215102 1 000 {900 ~-1,100) 625 B25 1.650 130 150
V-1 characteristics
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Surge Life Time Ratings (Relation between impuise width and surge repetttion time)
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1.0Operating temperature range: —40 to 85T
2.Storage temperature range: —40 to 125TC
3. % :UL approved modet



Z21L Series

Specifications
Maximum slowable Withstandng Tyrncal
Variator woltags Vema (V) voltage Maximum clempng Ruted
No. Surge curen CARACItANCe
Type AC oC wattage gn:yy @20.8) (& 1xH2)
e fnin aaax Vrms v v w J 1 Time 2 Time pF
1 18( 16~ 20 n 14 36 &t 20A 000
22( 20~ 24) 14 18 43 13 30000
Zn270 27( 24~ 0} 17 22 53 15 22000
2130 33( 0~ 29 20 26 s 20 17.000
7211390 30( 35~ 43 25 31 77 02 24 20004 10004 15,000
21470 a7 ( 42~ 5 0 38 «Q 30 13,000
21U S60 56( 50~ 62) a5 a5 110 3» 11,000
F11.680 88 ( B1~ 75} 0 568 135 40 7,000
L B20 &2 ( 7a~ 9O 50 1 O0A 500
ZAHL101 100 ( 90—~ 110 (3] % ‘§ﬁ1 g im
Z210121 120 (108~ 132 75 100 200 0 3800
2210151 150 (135~ 165) 95 125 250 50 3,000
Z1L 181 180 (162~ 198) 110 145 300 [ <] 2,500
- Z21L201 200 (185~ 225) 130 170 340 70 2.000
*Z11221 (198~ 242) 140 180 380 75 2.000
®ZAL2T 270 (247~ 300) 178 225 455 90 1,600
s o R = 1S R E
» 2211361 300 351~ 4.293 250 g % bt :g 1200
®Z211431 [B7T~ 473 275 350 710 140 ‘900
® 2210471 470 (423~ 517) 300 385 775 150 900
» T2 561 (504~ 616) 350 460 925 150 800
» 2210681 €80 (612~ 748) 420 560 1,120 180 460
¥ INL75 750 (675~ 823 460 615 1,240 175 420
a Z21L821 736~ 902 510 670 1,385 190 400
»Z21L9 11 910 (819~1.001) 550 745 1,500 215 350
nZNL102 1,000 (900~1. 100) &2s 825 1,650 230 0
V-l characteristics
2211180~ 680 ;w Lestage Current Mai Cismpng  Voliage Z21LB20 102 Mar Lestage Comrern /u- Clomurg  Vohage
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1.0perating temperature range. —40t0 85T
2.Storage temperature range: —40 10 125T
3 ¥ UL approved model



Z25M, Z33M Series
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Specifications
Meimum aliowabie j Withetandiog Typical
Varistor voftage Vima (V) voltage Mgimum Cleampesg Rated m curent
Troe No. AC oC o wettnge b (@ 1hiz)
[Win  wmx Ve v v W J 1 Time 2 Timea oF
Z25M221S 220 (187 ~ 253 ) 120 165 360 &t 100A 125 3.300
Z25M271S 270 (229 5~ 310.5) 150 210 445 156 2,200
Z25M3315 330 (280.5~ 3795) 175 245 570 185 1,800
o mEe s | 2w | om 4 £ b
) 4~
Z25Mar1S 470 (3005~ 540.5) 250 350 810 10 235 150004 | 10000A 1500
Z25M561S 560 (476 ~ 644 | 300 420 970 260 ¥,400
Z25M6815 683 (578 ~ 782 } 365 510 1,175 280 1250
Z25M8215 82) (BAT ~ 943 | 440 ais 1,418 330 800
Z25M1025 1000 (BS0 _~1,150 ) 520 730 1725 318 500
Z33M221S 220 (187 ~ 253 ) 120 185 3680 &t 100A 200 8.500
Z33M2T1S 270 (229.5~ 310.5) 150 210 486 256 4200
Z33M31S 230 (2805~ 379.5) 175 245 870 310 3700
Z3IM3I91S 200 gt.s—v «s.s; g:g 265 %g 30 gﬁ
23 440 4 ~ 506 I35
Z3ae715 470 (3199.5~ 540.5) 250 350 810 12 385 250004 | 20000A 2800
Z33M5815 SE0 (476 ~ 644 ) 300 420 970 «25 2200
Z33ME81S 880 (578 —~ 782 ) 385 510 1175 480 1800
Z33MA21S 820 (857 ~ 943 ) 440 815 1.415 580 1.500
Z33M1025 1000 (850_~1.150 } 520 730 1,725 820 1,000
1.0perating temperature range- —40 to 85T
2 Storage temperature range. —40 t0 125T
Dimensions
Z7L type Z10L type Z15L type
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