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METAL OXIDE VARISTOR

ZENAMIC

ZENAMIC is the product name of a metal
oxide varistor.

Features

@ High energy absarption

® Excellent voltage ciamping characteristics

® Symmetrical characteristics — for use on AC or DC

® Fast response

® Compact and robust construction

® Low idie power

® High surge current capability

® Specific types for PACE/paks and Solid State Relays
Apptications

® For protection of all types of semiconductors

® Suppression of switching transients

® Voltage clipping, and circuit damping

® Absorption of surge voltages associated with lightning strikes

® Prolongation of contact life

@ Protection in industrial switching circuits

Zenamic voltage suppressors are metal oxide varistors having a non-linear
current-voltage characteristic which exhibits an almost constant voltage
over a wide range of current. They are ideaily suited 1o ail transient voltage
protection applications and their high clamping ratios and low steady state
power consumption offer considerable circust advantages over more
traditional methods of protection,

Normaliy the Zenamic idles at a low current level at the nominal voitage
When a transient over-voltage occurs in the ciccuit, the Zenamic current
increases rapidly, 1ts valtage remarning virtually constant. The transient
energy 1s thus absorbed by the Zenamic and the associated circunt
impedances.

9000-3479 i

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003




POWER PRODUCTS LSE D BN 7291121 000CCOE2 4 EMPOUWR

v-1 characteristics Power derating
ZENAMIC has the forward- reverse symmetncal
edecrical characteristics as shown in the figure 1.
The voltage-cument curves show the vasistor
charactenistics in the range 1 xA to 10 A, and show
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Surge waveform
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An EXP waveform 15 used tor surge testing of AC ttvee phase o—se Promcus
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Temperature Characteristics Figs

in the small cument range, Zenamc features

outstanding temperature charactenstics A shunt Type No. Switchung suige  Serwconductor  Coatact spark
resistance Rp of metat oxide vanstor has the or P L BOOrO55:00
temperature characteristics which is determined by Z10oL 221

the following equation.
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As shown In the figure 3, the temperature dapendence
characienstics are shown clearly in the low cument area
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Z7L Series

Specifications

Maximur allowable Trorcal
Maximumn clamping Rated Energy
Varigtor voltags Vama (V) voltage Surge curment
Tyoe No. AC DG mge wattmge xres) B20u8) (@ 1&Hz)
I Vrma v v w J 1 Time 2 Tunes pF
Z7C180 18 ( 16~ 20) 11 14 36 at25A 08 3.500
Z71L220 22 ( 20~ 24) 14 18 43 0.8 2.800
Znzro 27 ( 24~ 30 177 22 s ] 2,00
Z k] 38 20 26 1 "800
Z71380 30 ( 35~ 43 25 31 et 0.02 1S 2s0a 1254 1,350
Z7La70 47 ( 42~ S2) 20 38 <] 18 1,150
Z7ise0 56 ( S0~ 62) as 5 110 22 950
ZTL680 88 ( 8~ 75) 4O 56 125 2.5 700
Z7Le2o 82 ( 74—~ 90 50 ) 135 at 10A as 550
Z7L101t 100 ( 90~1 10 a0 as 1685 40 SO0
Zrei 120 {108~ 1 3C 75 100 200 S0 450
Z7L151 150 (135~ 1 64 °5 125 250 80 3s0
Z7L1814 180 (162~ 1 9¢ 110 145 300 100 300
» 771201 200 —~ 130 170 340 10.0 250
a2 220 (198~ 243 120 180 380 az2s 100 1200A GO0A 250
. Z7L271 270 (247 ~30C 176 225 as5 120 170
- Z7L.331 330 (297 ~ 363 210 Fi4-] S50 150 150
» Z71361 360 (324~ 39¢ 230 300 595 150 130
« Z71391 390 {351~ 425 250 320 50 170 130
« Z70431 430 (387~ 47 275 50 730 200 1o
» Z7LaT1 470 (423~ 51 300 385 778 200 100
V-1 characteristics
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Current .
Yest current waveform w Currert 1A}

'8~ ¢10 10~ 3A Direct current
20" ¢to '0%A 8/20 usec

Surge Life Time Ratings {Reiation between mmpuise width and surge repetitton time)

Z7L180 - 680
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1 Operating temperature rarvge —40 to 85C
2 Storage temperature range. —40 to 125TC
3 # UL approved model

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



POWER PRODUCTS 4SE D

B 7291121 0O0O0OOOOY & EEPOWR

T=-//-325

Z10L Series

Specifications
Maximum alitowabie Withetmndwg Fypical
Maximum clamoing Reted Enor?y
Varistor Va Surge currert capacrtance
Type No. voltage Vama (V) “:CEQ. o wattage 2ma) ®20:8) (@ 1%1D)
Min Mex Ve v v w J 1 Time 2 Tamae _oF
P10 180 18 ( 16~ 11 14 38 at SA 15 7.500
Fal 22( 20~ 24) 14 18 43 20 6,000
P1O0LZ70 27 ( 24~ 17 g :s :213 ;'mo.ooo
Zv 33 ( I~ I 20 5
2 3( 39~ 5 25 31 77 005 3s So0A 2s0A 2,600
F10L470 47 ( 42~ 52} 30 a8 93 45 2,200
F10L 560 86 ( 60~ as 45 110 55 1.800
Z10L680 68 ( 61~ 75} 40 &6 135 65 1.300
L10LB20 az( 74~ 80} 80 o5 135 &1 25A 8 1800
2100 101 100 110} &0 85 185 10 1.400
Z10L 12t 120 (Y08~ 132) 75 100 200 12 1,100
F1OL 151 150 (135~ 165) 05 125 250 16 900
2100 181 180 (162~ 198) 110 145 300 18 700
» 210201 200 (185~ 130 170 340 20 s00
-210L22y 220 (198~ 242) 140 180 360 23 450
Fietd o oS 323 3% Z2 0 2 22
[ ¥al 1 -~ 1
*2Z10LI61 360 (324~ I96) 230 300 505 oa a5 2500A 12504 300
»* Z10L 381 300 (51~ 428) 250 320 850 -0 270
- Z10L431 430 (387~ 473) 275 350 710 45 250
»Z100LATT 470 (423~ 517) 300 385 s 4 230
= ZI0LS61 560 ~ B616) 350 460 805 45 150
= Z10LE8 1 880 (612~ 748) 420 560 1,120 45 130
= 2Z10L75 780 (675~ 825) 480 s15 1,240 50 120
- Z10L821 820 (738~ Q02) 510 &70 1355 55 110
» 2100811 210 (819~1.001) 550 745 1,500 60 100
2100102 1,000 (900 ~1 100) 625 825 1.650. 65 80
V-1 characteristics
Z10L180 ~ 680 /"" Fessae e Sas O Votaee ZI0LA20 — 102 Max Lepksge Lurrent Max Qamong Voltage
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Test current wave‘orm Curcent (A} Correm (&)
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Surge Life Time Ratings (Relation between impulse width and surge repetition time)
Z10L180 ~ 680 Z10L.820 ~ 561 210621 ~ 102
S0 = e S mres riery 3000 T Fomes Smmutes mierval oy N : Zrmes | bmuwaes waerv @ ) Time
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1.Operating temperature range —40 10 85T
2.Storage temperature range. —40 to 126
3. % :UL approved model
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Z15L Series
Specifications
Maxsmum aliowables Withatanding Tyeecal
Vanstor voltage Vima voltage Madmum clampng Rated Enargy Surge current capacttance
Type Mo ™ AC oc wattage @ma) /200 (& ki)
[mio e Vme v v w J 1 Tume 2 Tumes oF
18( 16~ 20} 11 14 26 at 10A as 18.000
22( 20~ 24) 14 18 43 40 15,000
27 ( 24~ 30 ;Z‘ 22 53 gg 1(7).@
33 ( 30~ 28 85 500
32T & = 31 77 o1 70 10004 sooA 8500
A7 { 42~ 52 38 93 500
56 ( 50~ &2 35 45 110 100 4,500
68 ( 81~ TS ] 56 135 120 3.300
82( 74~ 9O 50 85 135 at SQA 14 2.900
100 { 90—~ 110} 80 85 165 18 2.400
120 (108~ 132} 75 100 200 b 1.900
150 (135~ 165 o5 128 250 25 1.500
180 (162~ 198) 110 145 300 30 1.200
- 200 (185~ 22%5) 130 170 340 35 1,000
- (198~ 242 140 180 360 40 1.000
- 270 (247~ 204 175 225 455 50 750
- 330 (297~ 383} 210 275 550 80 650
- I60 (324~ IG) 230 300 595 oe 85 AS00A 25004 560
- 390 (351~ 4291 250 320 850 70 500
- 430 (387~ <473} 275 50 730 75 450
- 470 (423~ $17) 300 385 75 a0 400
- 560 (S04~ 616) 350 460 w2s 80 300
*Z15,681 680 {612~ 748) 420 560 1,120 80 250
- Z15L751 750 (675~ 825 480 615 1.240 100 230
«Z15L821 820 (738~ 902) 510 670 1.355 110 200
. Zi5toty 910 (819~-1.001) 550 745 1.500 120 180
» Z15L 102 1 000 {900~-1,100} 625 825 1.650 130 150

V-1 characteristics

Z15L180 ~ 680 /ua- Leskage Curvent

Ma: Clamong  voruage
/

Yoltage (V)
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E
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w0 w0 [ 0 0

Test current wavetorm
10~ %t0 10~ 3A: Direct current
10~ 'to 10A 8/20 usec

Surge Life Time Ratings (Relation between impuise width

and surge repetition time)

Z15L180 - 680
1000 wnes  Srumrtes wierval
upb o (tmes  Zmoutes ntery o)
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1.0Operating temperature range: —40 to 85T
2.Storage temperature range: —40 to 125C
3. % : UL approved model
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Specifications
Ve (V) voltage Mumum. Clemgng Ruted g‘:?’ Surpe current capecitance
Type No. AC () wattage @208} (& 1Ki42)
{ntin  saex vrms v v w F] 1 Time 2 Time e |

2210 180 18( 16~ 201 n 14 36 at 20A 10 37.000
22( 20~ 24) 14 18 43 13 30.000
g 2z i g 2 i B

F -~ 38
S (3B~ 23 25 33 p=d 0z 24 2000A 1000A 15000
P21 470 47 ( 42~ S52) 30 38 o3 30 13,000
r21L 560 56( 50~ 62) as 45 110 3» 11,000
1L 680 88( 61~ 75} 40 56 135 40 7.000
1820 82( 74~ OO} 50 65 135 81 100A 27 5.500
F210101 100( 90~ 110 60 85 165 330 4,500
r21 121 120 (108~ 132) 75 100 200 40 3,800
F21L 151 150 (135~ 165) o5 125 250 50 3.000
r21L.18 1 180 (162~ 196) 110 145 300 65 2.500
- 721201 {185~ 225) 130 170 340 70 2.000
- Zne221 220 (198~ 242) 140 180 380 5 2.000
" Z21L27 1 270 4247~ 303) 175 225 455 90 1,800
= Z211331 330 (297~ 263) 210 275 550 110 1,400
- Z21361 360 (324~ 396) 230 300 595 10 120 6500A “O00A 1.200
= Z21L391 390 351~ ) 250 a20 €50 130 1,000
- Z210431 @87~ 473) 275 2350 710 140 900
-T2 47 470 (423~ 517) 300 385 775 150 900
»Z2561 (504~ 616) 350 460 Q@25 150 600
= 2210681 €60 (612~ 748 420 560 1.120 160 «60
221175 750 (675~ 825) 460 615 1.240 17§ 420
mZ2NL821 738~ 002} 510 870 1,355 190 400
= Znan 910 (819~1.001) 550 745 1.500 215 as0
®ZnLioz 1. ~1. 100) a2s azs 1.650 30 320

V-1 characteristics

Z2180~- 680 /u., Lestage Current

[ Y.

Voitan V)

Z2WB20~102 /u.-- Lestage Curremt

3 ysEsei

Vottege (V]

wmoutse  wedin (us)

bt —— =
40
Ed —
e o w0 N KN cw"f‘ " w0 i 0 w w ’?n'- 0T 10~ 1077 o ) 1 10 W I3 10
Yest current waveform Curvern  (a)
1010 10~ 3A Direct current
10~ " to 1D%A B/20 usec
Surge Life Time Ratings (Relation between impulse width and surge repetition time)
Z21L180~ 660 Z21L820 ~ 561 Z2ue3~102
2000 7000 000
2umes  Srunutes mtervi 2 e » mes. - @ ! Time
10 10temes  2minans ol 009 n Loblodd WALD WkeTy, $000 Serunyutes wery.
1000 %. :w "rmu: - ﬂ:'"‘:g:d 4000 %—— w‘;c‘:,lz.!:::: ‘zm.m:. averval 2000 ——-——uom‘wm'm ‘?m-uu wrerval 2 Times
=) = = e 2000 h, b 10 Times
500 b e "o -, T T T 2000 T LaOm : A
L T 7 IERTT forle I ' 102 Times
e SN S T 1000 1000 03 Times
= ‘ — 500 ~+ aa = - —— 104 Times
e N i e i
3 wiksg — < ) \\ . —rH £ 10 e, @ (0F Tumes
g : 3 100 < £ wo
5 o S=== £
1 30 = TS, LW
s 20—+ S N N :
3 = i ah TN NN < N\
2 s P T ® 0 =T
I s ! o5
‘ = e : =
¢ 1t
} = 2 HF : :
| T . ) f f
20 =
o e o0 20 100 1007 30000

1.Operating temperature range. —40 t0 85C
2.Storage temperature range: —40 10 125T
3 ¥ :UL approved model
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Z25M, Z33 M Series
Specifications
Maxinmam slicwabxde Wihemndgng Typical
Varistor voltage Vema (V) voltwge Meximum Clampng Rated current capactance
Type No. A oC wattage m’ m‘" (@ 1hz)
[ samx vrme v v w 3 1 Time 2 Tunaa oF
221 220 (187 ~ 253 120 165 380 &t 100A 125 3.300
Z2SM2T | 270 (220 5~ 310.5) 150 210 s 156 2.200
M3 1 330 (280.5~ 3795 175 245 570 186 1,900
e o ges | fm | = ] it i
725M471 470 (390 5~ 540.5) 250 350 810 10 235 15000A | 100004 1500
Z25M561 580 (476 ~ 644 200 20 970 260 V.00
Z25M681S 68) (578 ~ 782 366 510 1,175 280 1250
Z25MB218 82D (6GT ~ 943 440 ets 1,415 0 800
Z25M 1000 850 ~-1,150 520 730 1725 ars 500
33M221 220 (187 ~ 253 120 185 380 &t 100A 200 8.500
32T 1 270 (220.5~ 310.5) 150 210 485 266 4200
33M331 330 (2805~ 370.5) 175 245 570 310 2700
v o | | o= = % =
L3 1 &~
2334471 470 (390.5~ 540.5) 250 350 810 ‘2 385 250004 | 200004 2600
& 1 SE0 (476 844 300 420 970 25 2.200
AGB1 880 (578 ~ 782 8BS 510 1478 480 1800
3WMB21 820 (897 ~ 943 440 615 1415 580 1.500
73301025 1000 {850 _~1.150 520 730 125 820 1,000
1.Operating temperature range" —40 10 85T
2 Storage temperature range. —40 t0 125°C
Dimensions
Z7L type Z10L type Z15L type Z21L type
1 wa90 Maxd L manid Max3 115 a0 Mas240 Maxd
. - 190, \
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