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METAL OXIDE VARISTOR

ZENAMIC

ZENAMIC is the product name of a metal
oxide varnstor.

Features

@ High energy absarption

® Excellent voltage clamping charactenistics

® Symmetrical characteristics — for use on AC or DC

® Fast response

® Compact and robust construction

® Low idle power

® High surge current capabiity

@ Specific types for PACE/paks and Solid State Relays
Applications

@ For protection of all types of semiconductors

@ Suppression of switching transients

® \Voltage chpping, and circuit damping

® Absorption of surge voltages associated with lightning strikes

@ Protongation of contact life

@ Protection in industrial swetching ciecuits

Zenamic voltage suppressars are metal oxide varistors having a non-linear
current-volitage characteristic which exhibits an almost constant voitage
over a wide range of current. They are 1deaily suited 10 all transient voltage
protection apelications and thewr high clamping ratios and low steady state
power consumption offer considerable circuit advantages over more
wradiuonal methods of protection,

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

ZENAMIC has the forward- reverse synmwnetncal
electrical characteristics as shown in the figure 1.
The voltage-cument curves show the vasistor
d-a:weﬁsﬁcsinmew1,l\m1o‘p.,“show
the resistance characteristics for the range under 1uA
and over 10* A in the figure 2.
Ttnvdtaoeawosstumimlsﬁmtestwm:
1MisappliedloZENAMlCisaWﬂvaistor
vd'aoa(Vz).andthevolmeaoaossmmnalswhen
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 metat oxide varstor has the
temperature characteristics which is determined by
the following equation.
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As shown in the figure 3, the temperature dependence
characienstics are shown cClearty in the low curent area
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Surge waveform
Asuoewavefamvmaa:adingtothem.
AnEXPwavefamlsnsedtorsuoetusumof
ZENAMIC, while a AC half-wave s used for the
enetwabsorwontast.ﬂteEXPwaveformreaohes
its peak voitage (current) at [ta] as shown in the
ﬁwes.andmendecmasesasﬁrmpassesand
reaches half of the peak voltage (curent) at {tb)
ThistypeofmeEXPwaveforrnlsshownasa[ta/bl
voltage (cusment) waveform. For surge testing

of ZENAMIC, the B, ~20 & sec current waveform is
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Specifications
Maxsrusn allowabie Tyimcal
Rered Energy
Varistor voltags Vaima (V) voltage Maximum clamping Surge curment
Type No. AC DS voitage wattage @me) @20u8 (@ 1kiiz)
[wn namx vrme v v w J 1 T 2 Tunes oF
Z7C180 18 ( 16~ 20 K} 14 A6t 254 08 3,500
Z7i220 22 ( 20~ 24 14 18 43 oe 2800
e g2 5| B 2 2 =
71320 ~ K
Z71380 3 ( 35~ B 25 31 7 o.02 15 2504 ! 1.350
ZTLATO A7 ( 42~ S 0 s 3 18 1.150
Z7isea 56 ( SO~ 62 3s 45 110 22 950
Znieao 68 ( Bt~ 75) 0 56 135 25 700
271820 82( 74—~ ©0) ) 5 135 a1 10A as 550
ZrL1ot 100( 90~110) -3 85 165 40 500
Zrtia 120 (108~ 1 32) 75 100 200 50 450
Z7C151 150 (135~1685) 95 125 250 8o a50
Z7L181 180 (162~ 1 98) 110 145 00 100 300
» Z71201 200 (185~225) 130 170 240 10.0 250
- Z7T1221 220 (198~-242) 140 180 380 oz2s 100 12004 G00A 250
- 27271 270 (247 ~2303) 175 225 455 120 170
. 270331 330 (297~ 363) 210 275 550 150 150
= Z7L361 360 (324~ 396) 230 00 595 150 130
1 390 (A51 429 250 320 a50 170 130
®Z704a31 430 (387~ 47 27s ) 710 200 1o
»Z70471 470 (423~ 517) 300 385 775 200 100
V-I characteristics
Z7L180~ 680 mr Leaase Current Maz Clamping vottage Z7LR20 ~ 471 /u.- Leakage Current Mas Clamoeng voitage
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Test current waveform
"0 61010~ 3A Direct current

‘0710 '0%A B/20 usec
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Surge Life Time Ratings (Reiation between mpuise width and surge repetiion time)

Surge Current {A)

ay

o oocco
I

® | Time
@ 2 Times
@ 10Times

Surge Curvent (A}

® 102Tumes
103Times
@ 109 Times
@ 105Times
@ 105Times

1 Operating temperature range —40 to 85T
2 Storage temperature range. —40 to 126T

3 # UL approved model
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Z10L Series

Specifications
Meximum altowable WRNEtRNNg Fypical
Sdmximuam champing Rated
Varistor voltage Vama (V) woltage E""f" Surge curent
Type No. AC oC voRkage w—ctag @mal ®20s9) (® 1)
{min  max vrme v v w J 1 Time 2 Turws oF
0L 180 18 ( 16~ 20) 11 14 36 1 5A 1.5 7800
2 22 ( 20~ 24 14 18 43 20 6.000
ez gigs g 3 Z 5 1 N I 52
z -~ 26 S
100390 30 ( 35~ 43 25 31 77 005 3s 2600
Z10LA70 47 ( 42~ &2 a0 38 93 45 2200
F10L 560 56 ( 80~ 62 as 45 110 55 1800
210LE80 88 ( 61~ 75 40 66 135 es 1,300
210LE20 82 ( 74~ ©0) ) o5 135 m1 254 8 1.800
210L 101 100 110} &0 85 165 10 1,400
P10 121 120 (108~ 132) 75 100 200 12 1,100
Z10L 151 180 (135~ 165 25 125 250 16 800
Z10L 181 180 (162~ 198) 110 145 00 18 700
» 210L201 200 (185~ 225) 130 170 340 20 00
2100223 220 (198~ 242 140 180 350 23 450
= 210271 270 (247~ 203 175 225 455 30 250
= Z10L331 330 (297~ 363 210 215 660 x 330
» Z10L3I61 360 (324~ 2396 230 300 505 o4 s 25004 1250A 300
= 2100391 300 (351~ 429) 250 320 850 4Q 270
» Z10U431 430 (387~ 473 275 3850 70 45 250
» 2100471 470 (423~ 517 300 385 775 45 0
= 210U 561 560 (504~ 616 350 460 w25 45 150
= 7100681 €80 {612~ 748 420 560 3,120 5 130
- Z10L751 750 (675~ 825 450 815 1,240 0 120
- Z10L821 820 (738~ 902 510 670 1355 55 110
» Z10LB11 910 (819~1,001 550 745 1500 [ 100
2100102 000 (900~1"100 625 825 1,650 &5 90

-

Voltagr (V)

1
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¥
10~
Test current wavetorm

0~ ‘to (D4R B8 20 wsec

10~ %1010~ 34, Drrect currert

Surge Life Time Raungs (Retation between impulse width and surge repetition time)
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Impuise WOt L5

230L621 ~ 102
3000
2000 il Zvmes  Smmges miery @ ) Time
T w010 10hmes  2minutes interv. ® 2 Times
100 1 10%mes 10seconds merv,
1000 @ 10 Times
@ 107 Times
>0 DS ¥ — : @ 10 Times
+ T
300 e 1 T T @ 10 Times
z ™ T @ 105 Times
T 100 . @ 106 Times
3w s
£ 2 T N Y .
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i i H 1
- .
B i ) ' i
6 300 1000 10000

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
Maomom slicowabis Withetanding
Vanstor Vaema (V) vorsge Maudmum clismpeng Rated Surge current
Type Mo voitage AC oC wattage m B/20u8
[atin Max Ve v v w J 1 Tune 2 Tines.
18( 16~ 20 11 14 38 at 10A as .000
22( 20~ 24) 14 18 <3 40 000
27 ( 24~ 3 17 22 53 gg 000
33 ( 30~ 20 26 85 SO0
BET B 25 31 Fed 01 70 10004 3004 6.500
a7 ( a2~ 52) a0 38 o3 85 5.500
56 62 36 as 110 100 4500
68 ( 81~ T5) 40 58 135 120 3300
z 82( 74—~ 90 50 5 135 at S0A 14 2.900
2 100 110} &0 85 165 18 2.400
120 (108~ 132} 75 100 200 20 1.900
150 (135~ 165) o5 125 250 25 1500
180 (162~ 198) 110 145 2300 0 1200
- 200 (185~ 225) 130 170 340 3s 3.000
- 220 (1986~ 242) 140 180 260 40 1.000
- 270 (247~ 303 178 225 as5 50 750
-2 330 (297~ 363) 210 275 550 &0 650
- 360 (324~ 396) 230 300 595 oe 65 4500A 25004 560
- 300 (351~ 420) 250 320 850 70 500
- 230 (387~ 473} 275 350 710 75 450
- 470 (423~ $17) 2300 385 775 80 400
- 560 (504~ 616} 350 460 s2s 80 300
-2 880 (612~ 748 420 560 1.120 90 250
- 750 (675~ B825) «80 815 1240 100 230
- 820 (738~ 902) $10 670 1.355 110 200
910 {819~1.001} 550 745 1,500 120 180
» 1 000 (900~1.100) 625 825 1.650 130 150
V-1 characteristics
Z15L180 - 680 /Iu- Leskage Curvent /Mn Cammng  Yotage 2151820 - 102 :ux Leakage Curvent IM-- Camong  Vortage

Voltage (v)

Votlage (v}

3
0

e 10 107" 07 w0 w 0 10 1w w 107 W 1w 07 107° 1 [ 0 1w 10" it
Current (A} Currert (A}
Test current wavetorm
10~ %20 10~ 2A: Direct current
10~ 'to 1044 8/20 usec
Surge Life Time Ratings (Relation between mmpuise width and surge repetition time)
Z1sL180~ 680 Z15L820 — 561 2151621 ~ 102
5000
1000 e Gmenntes wterval f Zumes  Smawtes intery. 5000 Somes Trroter ierea @ | Time
up o 10bmes  2munutes witerv ] 3000 | UP 0 10DMes  ZMINUTRS WTLBOV] 3000/ L - up :g‘mu 2munctes nterval] @ 2 Times
500 m'ID'!nmu 1.0”"“ nterva] 2000 uD |a‘1‘-7elslmmls 'T"[ 7000 up to 10°umes 10seconds interval; @ i0Times
300/ + t H L e it
200 Hmie + 1000 === e 1000 : @ 107 Times
. il T b 600 @ 103Times
100 = S ~asea? + 500 ~ @ 104 Times
o 2, SN SO ] S 0% Timea
= it = 00 '® Ko i = ™ @ @ 105 Times
1 RS el £
3 2 o e 3w
- o G eSS 1.
& s 5 20 b R TN & 2
i, I S TN i 3
: : e I : o
n IR i > —
o BT e
- . i FE - 2
—Ht + 2 v
0 — HT —— AL IR i )
oz T 'R R 1
01 : pood Lol 06 T
20 100 1000 10000 2 100 1000 10000 o
Imouise  wedth  {us)

1.Operating temperature range: —40 to 85T
2.Storage temperature range: —40 to 125C
3. % ;UL approved model
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Specifications
Maximum sliowabile Trncal
Voma (V) vottage Mazimum clampeng m Surge curent
Type No. AC oC @20u8) (& 1kH2)
{stin sdax Vrme v w J 1 Time 2 Time _oF

37,000

2L 180 18( 16~ 11 14 6
22( 20~ 24 14 18 43 30000
ZnLero 27( 24~ 20 17 22 53 Z2.000
F 33( 30~ 386 20 26 es o2 20004 10004 '5'°°°
FZtL3g0 30 ( 35~ a3) 25 3] 77 ‘3:m
r2AL470 a7{ 42~ 52) 0 38 <] 13000
F21L 560 56 ( &2) a5 as 110 1.000
F211.680 88( 81~ 75 0 S8 135 5.000
ZZ1B20 62 ( T4~ 8O 50 65 135 at 100A 500
1L 10t Al { 9O 110 a0 8s 1 48500
Zzi2y 120 (108~ 132) 75 v00 200 380
F2AL 151 150 (135~ 165) 05 125 250 3000
r10181 180 (162~ 198) 110 145 300 2500
" 22201 200 (185~ 225) 130 170 340 000
“Zn1221 220 (198~ 242) 140 180 380 2900
= 2 G 2 210 273 583 1.400

=Z133 ~ X

" Z2361 360 (324~ 396) 230 300 595 10 e500A «000A 1200
= ZL391 390 351~ 429) 250 220 650 000
®Z21L431 430 (367~ 473) 275 2380 710 900
" Z210471 470 (423~ 517) 300 385 7785 200
. Z2 561 (S04~ 616) aso 460 @25 00
= 2210681 €80 (612~ 748) 420 560 1.120 *0

22759 750 (675~ 825) 460 815 1,240
»Z210821 ~ 902) 510 670 1,355 400
»ZNLO1 910 (819~1.001) 550 745 1.500 350
»ZNnL102 1,000 (O0~1. 100} &25 a5 1,650 320

V-1 characteristics

22180~ 680 /u.n Leskage Current

Mo Clampug  Voitage

Voltage (V)
|

w W ICN i 0T )

Test current waveform
10~ 610 10~ 3A Direct current
10~ ' to 10%A B/20 usec

HEEEEE

Surge Life Time Ratings (Relation between

impulse width and surge repetitton time)
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1.0perating temperature range. — 4010 85
2.Storage temperature range: —40 to 125TC
3 ¥ :UL approved model
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Z25M, Z33 M Series
Specifications
Maxinmam alicowabie B Withstanding Typical
e TWaT Clamipeng Rated Current
Tyoe No. Varistor voltage Viema (V) ":'C‘ﬂ' == wattmge m gr.;%.zﬂ (@ 1)
[ W Muax Vrms v w J4 1 Time 2 Tunes pF
Z25M221S 220 (187 ~ 253 1 360 &t 100A 125 3.300
Z2SM27 1 270 (229 5~ 310.5) 150 210 05 156 2.200
Z25M318 330 2805~ 379.5) 175 245 570 185 1:800
Z25MIB 1S 380 (331 5~ 448.5) 210 285 678 215 |.
Z25MA4 as) (374 ~ 506 240 338 760 o 228 150004 10000A 1500
F25047 Y 470 (300.5~ 540.5) 250 810 235 1500
Z25M561 560 (476 ~ 644 300 970 260 1
Zae i = | & A = B
z 1 8 7 ~
Z25M102S 1000 (850 ~1,150 520 730 1.725 ars s.r.oo
Z33M221 220 (187 ~ 253 120 186 3A0 &t 100A 200 500
Z33M27 1S 270 (229 .5~ 310.5] 150 210 485 256 4200
Z33M3I1 330 (2005~ 379.5) 175 248 670 310 3
361 m g}S‘v 448.5) g:g 206 ors 380 2,20)
. . — 506 338 780 Ay 20000A
71 470 (390.5~ 540.5) 250 350 810 *2 385 250004 2800
3IM581 S60 (476 ~ Bas 300 420 970 425 200
t 880 (578 ~ 782 65 510 1475 480 1800
1 820 (897 ~ 943 440 615 1415 580 1500
Z3IM 1025 1000 (850 _~1,150 520 730 1.725 620 1
1.Operating temperature range- —40 10 85T
2 Storage temperature range. —40 10 125C
Dimensions
Z7L type Z10L type 2151 type Z2L type
1, waes g s Mastd ) ary L Meutls “a D, L a2t D fory i
™ h
i
§= f/iw-y v e €oony % o
b F F
T 2 T i T
<8 3 2 a0 N a8 3 §% e 3 3
i 1 3 *
__;__";'50 o} | Manen aed S ol s 6 |mass s i Iunss | wari 0 ! !u.ﬂn
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Dimensions Taping
Z25M, Z33M type Z7L type
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