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ZENAMIC is the product name of a metal
oxide vanstor.

Features
® High energy absorption

@ Excellent voltage ciamping characteristics

@ Symmetrical characteristics — for use on AC or DC

® Fast response

® Compact and robust construction

e Low idle 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
Protongation of contact life

Protection in industrial switching circuits

Zenamic voltage suppressors are metal oxide varistors having a non-lrnear
current-voltage characteristic which exhibits an almost constant voltage
over a wide range of current. They are ideaily suited 10 all transient voltage
protection applications and their high clampng rat:os and low steady state
power consumption offer considerable circust advantages over more
traditional methods of protection.

Normally the Zenamic idles at a low current level at the nominai voitage
When a transient over-voltage occurs in the circuit, the Zenamic current
increases rapidly, 1ts voitage remarning virtually constant. The transient
energy is thus absorbed by the Zenamic and the associated circust
impedances.
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V-1 characteristics

ZENAMIC has the forward- reverse symmetnical
edectrical characteristics as shown in the figure 1.
The voitage-cument curves show the varistor
characteristics in the range 1 gA 10 10" A, and show
ummhmwmmA
and over 10* A in the figure 2.
mmmeawwsmimsmmmm:
1 mA) is applied to ZENAMIC is a standard varistor
vdtaoe(Vz).andmevonaoeaoaossmﬁnalswhen
a standard surge {Ip) is applied represants the
maximum suppression voltage (Vc).
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Temperature Characteristics

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

Rp = AcE/2KT

T Absoiute tesnperature
& : Boltzmann constant
A, Eg constants
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As shown 1n the figwre 3, the temperature dependence
charactenstics are shown ciearty In the low current area
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Surge waveform
Asuoewaveformvanaacoaﬁingtomemo&s.
AnEXPwavefa‘mtsmedforaxoetesbngof
ZENAMIC, while 2 AC half-wave s used for the
mvyabsorpuontast.TheEXPwavdormeeaches
its peak voitage (curent) at [ta)] as shown in the

5, and then decreases a$ time passes and
reaches half of the peak voltage (cuent) at {tb]
This type of the EXP waveform 15 shown as a fta ~/tb]
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Power lines and surge absorption units with eor
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Z7L Series

Specifications
Maxmun silowable Withetanding Tyoecal
\ " Vama (V) voltage Maximumn clamging Asted Energy Surge curment
Type No. AC DC vaitage wattage ] B/20un (@ kiz)
[sin ramx Vrme v v w J 1 Time 2 Times pF
Z7L180 18 ( 16~ 20 1" 14 et 254 [T 3,500
Z71220 22 ( 20~ 24) 14 18 43 0.8 2800
Z7NL270 27 ( 24~ X0 % g g :g %g
Z7L30 o} 36 E
Zriao0 30 ( 35~ 13 25 31 77 0.0z 15 2504 1254 1350
Zriaro 47 ( 42~ 52) 30 ) 3 18 1,150
Z7L560 56 { 50~ 62) 3B as 110 22 050
ZTL680 68 ( 61~ 75) 40 56 135 2.5 700
ZNn82o 82( 74~ 90) 50 ] 135 at 10A as S50
ZTL10t 100 ( 90~110) 60 a5 165 40 800
Zrii1 120 (108~ 132 75 100 200 50 450
Z7L151 150 (135~ 165) o5 125 250 60 350
Z7L181 180 {162~ 198) 110 145 300 100 300
» Z71201 185~225) 130 170 340 100 250
* Z7 221 220 (108~242) 140 180 380 02s 100 1200A @O0A 250
. 27271 270 (247~303) 175 225 455 120 170
- Z7L33N 330 (297~ 363) 210 275 550 150 150
w Z7L361 360 (324~ 396) 20 00 595 150 130
«Z71391 (351~ 429 250 320 850 170 130
& Z7L431 430 (387~ 473 275 350 710 200 110
» Z7LA71 470 (423~ 517) 300 385 778 200 100
V-1 characteristics
270180 ~ 680 /un Learage Current Mas Clamong voliage ZTLR20 ~ 4T3 /Mn Leahage Currert Mas Clarmpeng voilage
@mm ™
@ Insm
oM
omm
o mm
oz
ome

&k
&t

Voltage {¥)
g 8EE 2

~
3

fidttitacaes

0 10 0 e Ay W 0 1w

imouise Weath ( .s)

1 Operating temperature range —40 to 85C

2 Storage temperature

range. —40 10 126C

3 % UL approved model
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Test current waveform Current (A} Currert &)
"0 6010 3A Direct current
2010 '0% 8,20 usec
Surge Life Time Ratings {Relation between mmpuise width and surge repetiton time}
Z7L180 - 680
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Z10L Series

Specifications
Maeximum altowable Wrhetandng Typical
ry Maximum clamping Reted
Varistor voltage Vima (V) s E""f’ Surge current
Type No. ~ AC oC wattage @me. ®20:3) (1)
{Min  Max Ve v v w J 1 Time 2 Tumes oF
710L 180 1B( 16~ 20 11 14 36 at SA 15 7.500
4 22( 20~ 24 14 18 43 20 €.000
o AE 2| B i 3 o i
3 39( 35~ 43) 25 31 77 0.05 35 8004 2,600
10L 470 47 ( 42~ 52} 30 38 93 45 2200
M0L550 86 ( 50~ 62} 35 45 110 55 1,800
FOLE80 &8 ( 61~ 75) 40 6 135 es 1,300
OLB20 B2 ( T4~ QO 60 65 135 at 25A [] 1,800
2100100 100 ¢ 90~ 110} &0 as 185 10 1,400
ZioL 121 120 (108~ 132) 7% 100 200 12 1,100
Z10L151 150 (135~ 165) 05 125 250 16 900
210L181 180 (162~ 198) 110 145 200 18 700
» 2100201 200 (185~ 225) 130 170 340 20 500
= Z210U221 220 (198~ 242) 140 180 360 23 450
it g 2 BB e 3 =
| ¥4l 1 -~ 1
= Z1OLIE1 360 (324~ 396) 230 300 595 04 35 25004 12504 300
» 210391 390 (351~ 428) 250 320 850 40 270
»Z10L 431 430 (387~ 473) 275 350 710 45 250
- Z10CaT1 470 (423~ 517) 300 385 775 45 230
» 210LS61 560 {504~ 616) 350 460 25 45 150
» 2100681 880 (612~ 748) 420 560 1,120 45 130
= Z10L751 750 (675~ 325} 480 €15 1,240 50 120
» Z10L821 820 (738~ 902) 510 670 1,355 55 110
»2H0LB 1Y 910 (819~1,001) 550 T45 1,500 60 100
- 210L 102 1,000 (800 ~1 100) 625 825 1,650 &5 80
V-1 characteristics
2100180 ~ 680 ,/lhl Leasage Curremt W Clamomg Vottage Z10LE20 - 1R Mar Laskspe Current Mix Clamoung Vohage
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Test current wavelorm Curcent  (A) e W)
10~ 610 10~ 3A . Drrect current
0" *10 1044 8 20 wsec
Surge Life Time Ratings (Retation between impulse width and surge repetition time)
2101180 ~ 680 Z210L820 ~ 561 200621~ 102
500 3000
T Smn Ty 3000, ™ T T
oSO o B and 2 booed N S R T | N rrar R
200 [Poyg e 1o dumes 1Gseconoy ey 1000 O 5t 10es 1hseconcs mierval 1000 w0 1 10Pmes 10seconds mteny @ 10Times
LYo === @ 107 Times
0 500 e wa—— 00 'T\I\\ e MM I | m @ 103 Times
= _ G %\\ 3004 —= S B @ 104 Times
= np T mfng z M\S&:—*r‘——v— @ 105 Times
b -
: £ 00 I, 7 0 s @ 105 Times
g e I e e e § RIS NS,
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1.0Operating temperature range —40 10 85T
2.Storage temperature range. —40 to 125T
3. ¥ . UL approved model




Z15L Series

Specifications
Maxsmum sllowable Withetanding Typecal
Varstor voltage Vama (V) voltsgs Maximum clampng Rated Energy Surge current capacitance
Type No. AC oC . witage @me) B/2048) (@ 1kHD)
I Vvime v v w J 1 Time 2 Tames oF
Z15L160 18( 16~ 200 1" 14 26 at 10A as 18.000
F4} 22¢ 24) 14 18 43 40 15,000
B gl 2 5| % & 3 v
1 -
Z150390 39( 35~ 43 25 3 77 01 70 10004 6500
2150470 A7 { 42~ 52) 30 38 a 85 $.500
21 56 ( (] s 45 110 100 4.500
Z15L 680 68 ( 81—~ T%5) 40 56 135 120 3.300
Z15L820 B2( T4~ 9O 50 85 135 at SOA 14 2.900
215101 100 { 90~ 110} &0 85 165 18 2.400
215012y 120 (108~ 132} 75 100 200 20 1,900
Zi5L15¢% 150 {135~ 165) 95 125 250 25 1.500
215118 180 {162 198) 110 145 300 0 1.200
- 2150201t 200 (185~ 225) 130 170 340 35 1,000
- 150221 220 (198~ 242) 140 180 360 40 1.000
- Z1SL27Y 270 (247~ 0Q 175 225 455 50 750
«Z15L331 330 {297~ 363} 210 275 550 a0 650
-« Z15L361 360 {324~ 306} 230 300 595 06 85 4500A 25004 550
= 215039 390 (351~ 429} 250 20 6850 70 500
m Z15L431 430 (387~ 473 275 350 710 75 450
- 215L 4T 470 {422~ S17) 300 38s 175 80 400
- 215,561 560 {504~ 616) 350 460 828 80 300
*Z15L681 680 {612~ 748) 420 560 1,120 80 250
& Z15L751 750 {675~ 825) 480 815 1,240 100 230
« 215082t (738~ 902) 510 670 1.355 110 200
o ZIOTT 910 {819~-1.001) 550 745 1.500 120 180
® 2150102 1 000 (F00~-1,100) 625 825 1.650 130 150
V-1 characteristics
Z1SLIBD~680 M leshie Cuvent Mar Clamoeng  Voltage Z15L820~ 102  Mar Lesusge Curvent Ma: Clamomg  Voltage
500, y 4 ” 4 ® Dase
X @ 55
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Current (A} Currert (A)
Test current wavetorm
10— %20 10~ 3A: Direct current
10~ ' to t04A 8/20 usec
Surge Life Time Ratings (Relation between impuise width and surge repetttion time)
Z15L180-- 680 Z15L 820 ~ 561 2150621 ~ 102
1000 5000 YT Fumes  Smaoutes 5000 - i T
S v 3000 || up 0 10mmes Zmerstes erwe 200FSCTF w00 Humes Seometes micred : 2 Times
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— 50 3 - T 'i\\‘\L} i H 300 @ 105 Times
< 10 < 200 'S {“ — i z 200 @ 105 Times
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1.Qperating temperature range: —40 to 85T
2.Storage temperature range: —40 to 125C
3. % 1 UL approved modet




Z21L Series

Specifications
Maximumn alowabie Tyecal
Maximum clampng Rated
pe Vasistor Vima (V) Surge current CRORCItANCS
No. vottage '“A%Q' o tag: wattage g:?’ @20u3) (€ 1H2)
™ Vs v v w J 1 Tims 2 Time pF
2L 180 18( 16~ 1" 14 36 st 204 10 37,000
L220 2( 20~ 24) 14 18 43 13 30.000
g 8is 2 5 | % 2 5 o
= 3;( /5~ 3 25 31 b= [+ -4 24 20004 1000A 15,000
PNLAT70 AT ( 42~ 52) a0 38 [ <] ] 13,000
214 560 86 ( 50~ 62 s 45 110 *» 11,000
F21L.680 88 ( 81~ 7%} 40 56 135 40 7,000
z 62( 7a~ 50 &85 135 at 100A b24 5,500
Z21L101 100 ( 90~ 110 () 85 165 o 4,800
Z2L 121 120 (108~ 132 75 100 200 40 3,800
2211151 150 (135~ 165) 95 125 250 0 3.000
Z211181 180 (162~ 198) 110 145 300 -4 2,500
2211201 200 {185~ 225%) 130 170 340 70 2.000
EZ1L221 220 {198~ 242) 140 180 80 75 2,000
®EZNL27 1 270 {247~ Ax3) 175 25 455 90 1.600
= Z211 331 330 (297~ 363) 210 275 550 110 1,400
EZLI6T 60 (324~ I390) 200 505 10 120 S500A 4000A 1,200
=Z11L381 30 (I51~ 250 20 50 130 1.000
®Z210L431 430 (387~ 473) 275 350 710 140 900
" Z21L471 470 (423~ 517) 8% 775 150 900
& I2L561 560 (S04~ 616) 460 925 150 800
*Z210 681 &80 (612~ 748) 420 $60 1.120 160 460
®ZALTSY 750 (675~ 825) 460 615 1,240 175 420
»Z21L821 820 (738~ 902) 510 670 1,355 190 400
#Z2L01 810 (819~1.001) 850 745 1,500 215 350
B ZnLio2 1.000 (8O0~1. 100) 825 825 1,650 230 320
V-1 characteristics
ZL180~ 680 ;u, Lenkage Cutrent /“" Campng  Yoltage Z2LR20 ~ W2 /lla- Lestage Currer /u.. Clomperyg  Yohage

Voltage (V)

s
1w 0 0 - 0’ 0’ ] I3 ) W0 w0 W 0 0° 0 0 T T 10 T3 o o

Current (A
Test current waveform Corrend  (A)

10610 10~ 3A Dwrect curvent
10~ 'to 10%A 8/20 usec

Surge Life Time Ratings (Relation between impulse width and surge repetition time)

Z21L180~ 680 2211820~ 581 Z2U631~102
e 010 T e v so0 2umes  Semerwtes aerval 200 Zomes  Smenutes wterval @ ! Time
< tes. v 2000 "
1000 E%w 10hmes_\0seconds imter o 3000 TS imes | Smindes “"": 3000 ~ oD 10mes  Smenutes wterval @ 2 Times
00 e —— 2000 f= T 2000 T @ 10Times
300 - O : EES Friey “\ ; Voo ' ! @ 102 Times
m\‘\}\\ S s 1000 1000 == i 3 AA @ 103 Temes
‘ — 500 - aa ] - o~ @ 10 Times
e mo%. = 200 A :\ \:\\\ z = _.i = : R N @ 10 Times
H - Py . MU e 10% Times
i wbe TR Seviewm SRR T ) SN o
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,; s 50 e i e g B e TS,
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1.0perating temperature range. —40to 85T
2 Starage temperature range: —40 10 125T
3 ¥ :UL approved model



Z25M, Z33M Series | o SAST

Specifications

Mezinmam aliowable . Withetanding Typical
Varistor Vaema (V) it Meximum Clampmng Pated current
Type No. voitage i oG wattnge m :r.;%‘" (@ 1)
[ wen Max Vrme v v w 4 1 Time 2 Timea pF
225M221S 220 (187 ~ 253 ) 120 185 380 &t 100A 125 3.300
225M2715 270 (2205~ 310.5) 210 158 2,200
1S 330 (280.5~ 379.5) 175 245 185 1,800
Poaaais 0 50T 383 20 = 760 e 1500
Z25Ma71S 470 (300.5~ 540.5) 250 350 810 1o 235 18000A | 10000A 1500
Z25M5815 580 (476 ~ 844 300 420 260 ¥.400
Z25M681S 68) (578 ~ 782 366 510 1,175 280 1250
Z25M8215 82) (667 ~ 943 440 o5 1,418 30 800
Z25M1 025 1000 (B850 ~1,150 520 730 1.725 ars 500
Z33M221S 220 (187 ~ 253 ) 120 186 380 &t 100A 200 8.500
Z3I3M2T1S 270 {229.5~ 3105 150 210 4865 256 4200
Z33M331S 330 (2805~ 3795 175 245 670 310 3700
Paaars 20 B7s "< 508 S el %0 30 2300
Z3X%Ae718 470 (3905~ 540.5) 250 350 810 vz 385 250004 | 20000A 2600
Z33M5815 S60 (476 ~ G4a4 300 970 425 2200
Z33IME815 880 (578 ~ 782 365 510 1175 460 1.800
Z3IMB21S 820 (88T ~ 943 440 615 1415 580 1,500
Z33M1025 1000 {850 ~~1.150 520 730 1 820 1,000
1.0perating temperature range- —40 to 85T
2 Storage temperature range. —40 t0 125T
Dimensions
Z7L type Z10L type Z15L type Z2L type
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