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ZA SERIES

Features

e Recognized as “Transient Voltage Surge Suppressors”, UL File
#E135010 to Std. 497B

¢ Wide Operating Voltage Range Viyac)RMS -+« seerresre 4V to 460V
e DCVoltageRatings .........cocehivveciiannarenn, 5.5V to 615V
* 5Model Sizes Avallable .................. 5,7, 10, 14, and 20mm

» Radial-Lead Package for Compact Hard-Wired Printed Circuit Board
Designs

Available In Tape and Reel for Use With Automatic Insertion Equip-
ment

Description

ZA series transient surge suppressors are radial-lead varis-
tors designed for use in the protection of low and medium-
voltage circuits (5V or less) of electronic systems. These
systems, whose components because of smaller geome-
tries, faster switching times, and less power consumption,
are becoming more sensitive to failure and malfunction due
10 voltage transients. Because of their radial-lead construc-

tion, ZA series devices require very little mounting space, a
feature of importance in compact, hard-wired printed circuit
board systems.

These devices are available in five model sizes: 5mm, 7mm,
10mm, 14mm and 20mm, and feature a wide Viyac)rms volt-
age of 4V to 460V.

Absolute Maximum Ratings For ratings of individual members of a series, see Device Ratings and Characteristics chart

Continuous:
Steady State Applied Voltage:

AC Voltage Range (Vyacims) -« -« v evvvvreneenevnnaon.
DC Voltage Range (Vypey) -« -« v vvvverenenenrncncanncnn

Transient:
Peak Pulse Current (ly)

For 8/20ps Current Wave (See Figure 2) .. ............ooont.

Singie Puise Energy Range (Note 1)

For 10/133000ps Current Wave W), oo oot
Operating Ambient Temperature Range (Tp). ................ 0.
Storage Temperature Range (Tgtg). .. ..o v v iv i
Temperature Coefficient (aV) of Clamping Voltage (V) at Specified Test Current. . ............
Hi-Pot Encapsulation (Isolation Voltage Capability). ..............

(Dielectric must withstand indicated DC voltage for one minute per MIL-STD 202, Method 301) .

Insulation Resistance . . ... .. o i

NOTE:

ZA SERIES UNITS
....................... 410 460 v c®
....................... 5510 615 v <¥r

=]
28
E [}
....................... 2510 4500 A SE
....................... 0.11035 J
....................... -55 10 +85 oc
....................... 5510 +125 oc
<0.01 %°C
....................... 2500 v
....................... 1000 MQ

1. Ratings on specific types can be as high as 160J for an impulse duration of 30ms minimum to 1/2 of peak current value.

CAUTION: These devices ara sensitive to electrostatic discharge. Users should follow proper |.C. Handling Procedures.

Copyright © Harris Corporation 1993

Fite Number 2184.2
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ZA

Series

Device Ratings and Characteristics (Note 1)
ZA Series Varistors are listed under UL File No. E135010 as a UL recognized component.

MAXIMUM RATINGS (+85°C) CHARACTERISTICS (+25°C)
CONTINUOUS TRANSIENT MAX CLAMP-
ING VOLTAGE
MODEL RMS ENERGY | PEAK VARISTOR VOLTAGE Vo ATTEST | TYPICAL
SIZE VOLT- DC (10/ CURRENT AT 1mA DC TEST CURRENT CAPACIH
DISC AGE | VOLTAGE | 1000us) | (8/20us) CURRENT (8/20us) TANCE
DEVICE
mopeL | P2 | mark | Vueo Voo Wiy [ MIN | Vypo | MAX | Ve b |f=1MHz
NUMBER | (mm) ING V) (V) () (A) v) ] V) V) (A) (pF)
V8ZA05 5 208 4 55 0.1 50 6.0 8.2 11.0 30 2 1400
V8ZA1 7 0821 4 5.5 0.4 100 6.0 8.2 1.0 22 5 3000
V8ZA2 10 0872 4 55 0.8 250 6.0 8.2 11.0 20 5 7500
V12ZA05 5 212 ] 8 0.14 100 9.0 12 16.0 37 2 1200
V12ZA1 7 12Z1 6 8 0.6 250 9.0 12 16.0 34 5 2500
V12ZA2 10 1222 6 8 1.2 250 9.0 12 16.0 30 5 6000
V18ZA05 5 218 10 14 0.17 100 144 18 21.6 44 2 1000
V1i8ZA1 7 1821 10 14 0.8 250 14.4 18 216 42 5 2000
V18ZA2 10 1822 10 14 1.5 500 14.4 18 21.6 39 5 5000
V18ZA3 14 1823 10 14 3.5 1000 144 18 2186 39 10 11000
V18ZA40 20 18240 10 14 80.0 2000 144 18 216 37 20 22000
(Note 2) {Note 3)
V22ZA05 5 222 14 18 (Note 4) 0.2 100 18.7 22 26.0 51 2 800
Va22ZA1 7 2221 14 18 (Note 4) 0.9 250 18.7 22 26.0 47 5 1600
V22ZA2 10 2222 14 18 (Note 4) 2.0 500 18.7 22 26.0 43 5 4000
V22ZA3 14 2223 14 18 (Note 4) 4.0 1000 187 22 26.0 43 10 9000
V24ZA50 20 24Z50 14 18 (Note 4) 100.0 2000 19.2 24 26.0 43 20 18000
(Note 2) {Note 3)
V27ZA05 5 227 17 22 0.25 100 23.0 27 31.1 59 2 600
V27ZA1 7 2721 17 22 1.0 250 23.0 27 31.1 57 5 1300
V27ZA2 10 2722 17 22 2.5 500 23.0 27 311 53 5 3000
V27ZA4 14 27Z4 17 22 5.0 1000 23.0 27 311 53 10 7000
V27ZA60 20 27260 17 22 120.0 2000 23.0 27 314 50 20 15000
(Note 2) {Note 3)
V33ZA05 5 Z33 20 26 0.3 100 29.5 33 38.0 67 2 500
V33zZA1 7 3321 20 26 1.2 250 29.5 33 36.5 68 5 1100
V33ZA2 10 |33z2 20 26 3.0 500 29.5 33 36.5 64 5 2700
V33ZA5 14 3325 20 26 6.0 1000 29.5 33 36.5 64 10 6000
V33ZA70 20 |33z70 21 27 150.0 2000 29.5 33 36.5 58 20 13000
{Note 2) (Note 3)
V26ZA80 20 36280 23 31 160.0 2000 32.0 36 40.0 63 20 12000
(Note 2) {Note 3)
V39ZA05 5 239 25 31 0.35 100 35.0 39 46.0 79 2 440
V39ZA1 7 39Z1 25 31 1.5 250 35.0 39 43.0 79 5 900
V39ZA3 10 3923 25 31 35 500 35.0 39 43.0 76 5 2200
V39ZA6 14 3926 25 31 7.2 1000 35.0 39 43.0 76 10 5000
NOTES:

1. Average power dissipation of transients not to exceed 0.2W, 0.25W, 0.4W, 0.6W or 1W for model sizes Smm, 7mm, 10mm, 14mm and
20mm, respectively.

2. Energy rating for impulse duration of 30ms minimum to one half of peak current.
3. 10mA DC test current.
4. Also rated 1o withstand 24V for 5 minutes.




ZA Series

Device Ratings and Characteristics (Notes 1,2)
ZA Series Varistors are listed under UL Fite No. E135010 as a UL recognized cormponent.

MAXIMUM RATINGS (+85°C) CHARACTERISTICS (+25°C)
CONTINUOUS TRANSIENT MAX CLAMP-
ING VOLTAGE
MODEL RMS ENERGY | PEAK | VARISTOR VOLTAGE | VcATTEST |TYPICAL
SIZE VOLT- DC (10/  |CURRENT| AT imA DC TEST CURRENT | capact
DISC AGE | VOLTAGE | 1000ps) | (8/20us) CURRENT (8/20ps) TANCE
DEVICE
mooer | P2 | warrc ] Ywao | Viwoo Win . MIN | Vypg | MAX | ve b | f=1MHz
NUMBER | (mm) ING V) V) (J) (A) (V) V) V) (V) (A) (pF)
V47ZA05 5 |z47 30 38 0.4 100 42 47 55 90 2 400
V47ZA1 7 |47z 30 38 18 250 42 47 52 92 5 800
V47ZA3 10 |47z3 30 38 45 500 42 47 52 89 5 2000
V47ZAT 14 |4727 30 38 8.8 1000 42 47 52 89 10 4500
V56ZA05 5 |zs6 35 45 0.5 00 50 56 66 108 2 360
V56ZA2 7 |s6z2 35 45 23 250 50 56 62 107 5 700
V56ZA3 10 |s6z3 35 45 55 500 50 56 62 103 5 1800
V56ZA8 14 |5628 as 45 10.0 1000 50 56 62 103 10 3900
VB8ZA05 5 |zes 40 56 06 100 61 68 80 127 2 300
V68ZA2 7 |esz2 40 56 3.0 250 61 68 75 127 5 600
VBBZA3 10 |6823 40 56 65 500 61 68 75 123 5 1500
VB8ZA10 14 |68z10 40 56 13.0 1000 61 68 75 123 10 3300
V82ZA05 5 |z82 50 66 2.0 400 73 82 97 135 5 240
V82ZA2 7 |s2z2 50 66 4.0 1200 73 a2 91 135 10 500
VB2ZA4 10 [82z4 50 66 8.0 2500 73 82 91 135 | 25 1100
V82ZA12 14 |82z12 50 66 15.0 4500 73 82 91 145 50 2500
vio0zaos | 5 |zi00 60 81 25 400 90 100 | 117 | 165 5 180
V100ZA3 7 |100z 60 81 5.0 1200 90 100 | 110 | 165 10 400
V100ZA4 10 [100z4 60 81 10.0 2500 90 100 | 110 | 165 25 900
vi00zais | 14 [100z15 | 60 81 20.0 4500 90 100 | 110 | 175 50 2000
viozaos | 5 [z120 75 102 3.0 400 108 | 120 | 138 | 205 5 140
V120ZA1 7 |120z 75 102 6.0 1200 108 | 120 | 132 | 205 10 300
V120ZA4 10 |[120z4 75 102 12.0 2500 108 | 120 | 132 | 200 | 25 750
V120ZA6 14 |12026 75 102 22.0 4500 108 | 120 | 132 | 210 | 50 1700
Vi50ZA05 | 5 |z150 92 127 40 400 135 | 150 | 173 | 250 5 120
V150ZA1 7 |z051 95 127 8.0 1200 135 | 150 | 165 | 250 10 250 E
Vi50ZA5 10 |15024 95 127 15.0 2500 135 | 150 | 165 | 250 | 25 600
vis0zAa10| 14 150210 | 95 127 30.0 4500 135 | 150 | 165 | 255 | 50 1400
vigozaos [ 5 [z180 110 153 5.0 400 162 | 180 | 207 | 295 5 100 c®
V180ZA1 7 1802z 115 153 10.0 1200 162 | 180 | 198 | 295 10 200 oo
V180ZA5 10 |180zs 115 153 18.0 2500 162 | 180 | 198 | 300 | 25 500 » 2
vi80zA10 | 14 [180z10 | 115 153 35.0 4500 162 | 180 | 198 | %00 | 50 1100 €0
c
v220ZA05 | 5 [Z220 140 180 6.0 400 198 | 220 | 253 | 360 5 90 >a
v270zA05 | 5 |Z270 175 225 7.5 400 243 | 270 | 311 | 440 5 70
vazozaos | 5  |z330 210 275 9.0 400 207 | 330 | 380 | 540 5 60
vagozaos | 5 [2390 250 330 10.0 400 351 | 390 | 443 | ed0 5 50
v430za0s5 | 5 |z430 275 369 1.0 400 387 | 430 | 485 | 700 5 45
v470zA05 | 5 2470 300 a8s 12.0 400 420 | 470 | 517 | 778 5 35
v6B0ZAOS | 5  |ze80 420 560 14.0 400 610 | 680 | 748 | 1120 | 5 32
v7s0ZA05 | 5 |Z750 460 615 17.0 400 675 | 750 | 825 [ 1240 | 5 30
ve10za05 | 5  |z910 - - . . - 910 . - 5 28
NOTES:

1. Average power dissipation of transients not to exceed 0.2W, 0.25W, 0.4W, 0.6W or 1W for model sizes 5mm, 7mm, 10mm, 14mm and
20mm, respectively.

2. Higher voltages a vailable, contact Harris Semiconductor Power Marketing




ZA Series

Power Dissipation Requlrements

Transients in a suppressor generate heat too quickly for it to
be transferred to the surroundings during the pulse interval.
Continuous power dissipation capability, therefore, is not a
necessary design requirement for a suppressor, unless tran-
sients occur in rapid succession. Under this condition, the
average power dissipation required is simply the energy
(watt-seconds) per pulse times the number of pulses per
second. The power so developed must be within the specifi-
cations shown on the Device Ratings and Characteristics
table for the specific device. Furthermore, the operating val-
ues need to be derated at high temperatures as shown in
Figure 1. Because varistors can only dissipate a relatively
small amount of average power they are, therefore, not suit-
able for repetitive applications that involve substantial
amounts of average power dissipation.
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FIGURE 1. CURRENT, ENERGY AND POWER DERATING
CURVE

Oy = Virtual Origin of Wave
T = Time From 10% to 90% of Peak
T, = Virtual Front time = 1,25 » 1
T, = Virtual Time to Half Value (Impulse Duration)
Example: For an 8/20us Current Waveform:
8us = T, = Virtual Front Time
20ps = T, = Virtual Time to Half Value

FIGURE 2. PEAK PULSE CURRENT TEST WAVEFORM

Transient V-1 Characteristics Curves
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ZA Series

Transient V-I Characteristics Curves (Continued)
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FIGURE 5. PULSE RATING CURVES FOR VB8ZA1 - V68ZA2

FIGURE 6. PULSE RATING CURVES FOR V82ZA2 - V180ZA1

VARISTOR
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ZA Series

Transient V-1 Characteristics Curves (Continued)
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FIGURE 11. CLAMPING VOLTAGE FOR V18ZA40 - V36ZA80

Pulse Rating Curves
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FIGURE 12. SURGE CURRENT RATING CURVES FOR V8ZA05 FIGURE 13, SURGE CURRENT RATING CURVES FOR V12ZA05
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ZA Series

Pulse Rating Curves (Continued)
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ZA Series

Pulse Rating Curves (Continued)
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FIGURE 22. SURGE CURRENT RATING CURVES FOR V82ZA12 FIGURE 23. SURGE CURRENT RATING CURRENT FOR
- V180ZA10 V18ZA40 - V36ZAB0

NOTE: If pulse ratings are exceeded, a shift of Ve, (at specified current) of more than $10% could result. This type of shift, which normally
results in a decrease of Viypc), may result in the device not meeting the original published specifications, but it does not prevent the
device from continuing to function, and to provide ample protection.
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ZA Series

Tape and Reel Specifications

el _. Lo 3_—’—{ \

e

STRAIGHT LEADS ___|
vz

Tape And Reel Data
+ Conforms to ANSI and EIA specifications
* Can be supplied to IEC Publication 286-2

* Radial devices on tape are supplied with crimped

leads, straight leads, or under-crimped leads

h
Ah——i '!—— A
7.0
H, f —-l l‘:S.Omm
H L/
IR >
oospermeso oL |l L ~po
le—Pg
MODEL SIZE
SYMBOL PARAMETER S5mm 7mm 10mm 14mm 20mm

P Pitch of Component 127 £1.0 12711.0 254110 254110 254110

Po Feed Hole Pitch 127102 127+ 0.2 127+ 02 127102 127102

Py Feed Hole Center to Pitch 3.85+0.7 385107 26107 26107 26107
Py Hole Center to Component Center 6.35+1.0 6351+ 1.0 635+1.0 6.35+1.0 635+ 1.0

F Lead to Lead Distance 5.0%1.0 50+1.0 75+£1.0 7511.0 75+1.0

Ah Component Alignment 2.0 Max 2.0 Max 2.0 Max 2.0 Max 2.0 Max

w Tape Width 18.0+ 1.0 18.0+1.0 18.0+1.0 18.0+1.0 18.0+1.0
18.0-0.5 18.0-0.5 18.0- 0.5 18.0-0.5 18.0-0.5
Wo Hold Down Tape Width 6.0+0.3 60103 60103 6.0+ 03 12.0+ 0.3
W,y Hole Position 9.0+0.75 9.0+0.75 9.0+0.75 9.0+0.75 9.0+0.75
9.0-0.50 9.0-0.50 9.0-0.50 9.0-0.50 9.0-0.50

W, Hold Down Tape Position 0.5 Max 0.5 Max 0.5 Max 0.5 Max 0.5 Max
H Height from Tape Center to Compo- 18.0 + 2.0 18.0+2.0 18.0+2.0 18.0 + 2.0 18.0 + 2.0
nent Base 18.0-0.0 18.0-0.0 18.0-0.0 18.0- 0.0 18.0-0.0
Ho Sealing Plane Height 16.0+ 0.5 16.01 0.5 16.0£ 0.5 16.01 0.5 16.01 0.5

H, Component Height 29.0 Max 29.0 Max 29.0 Max 29.0 Max 29.0 Max

Dy Feed Hole Diameter 4.0+0.2 4.010.2 40+02 40102 4.0+02

t Total Tape Thickness 07102 07102 0.7+£0.2 07102 07102

L Length of Clipped Lead 11.0 Max 11.0 Max 11.0 Max 11.0 Max 12.0 Max

Ap Component Alignment 3° Max 3° Max 3° Max 3° Max 3° Max

NOTE: Dimensions are in mm.
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ZA Series

Tape and Reel Ordering Information SHIPPING QUANTITY
Crimped leads are standard on ZA types supplied in tape RMS QUANTITY PER REEL
and reel and are denoted by the mode! letter “T". Model let- (MAX)
ter “S” denotes straight leads and letter “U” denotes special SIZE | VOLTAGE | “T” REEL | “S” REEL | "U" REEL
under-crimped leads. 5mm Al 1000 1000 1000
Example: Tmm All 1000 1000 1000
UNDER- 10mm All 1000 1000 1000
STANDARD | CRIMPED STRAIGHT CRIMPED
MODEL LEADS LEADS LEADS 14mm | <300V 500 500 500
V18ZA3 V18ZT3 V18253 V162U3 l4mm | 2300V 500 500 500
20mm < 300V 500 500 500
20mm >300Vv 500 500 500
Packaging
VARISTOR MODEL SIZE
oo
r j SYM- VOLTAGE 5mm 7mm 10mm 14mm 20mm
f BOL MODEL MIN | MAX | MIN [ MAX ] MIN | max | MIN | MAX | MIN | mAX
A A All 6 10 7.5 12 10 16 13.5 20 17.5 26.5
— * (0.236) | (0.394) | (0.295) | (0.472) | (0.394) | (0.630) ] (0.531) | (0.787) | (0.689) | (1.043)
oD Al 6 7 75 9 10 125 | 135 17 17.5 23
ob (3563) (0.236) | (0.276) | (0.295) | (0.354) | (0.394) | (0.492) | (0.531) | (0.669) | (0.689) | (0.906)
MIN e Al 4 6 4 6 6.5 8.5 6.5 85 6.5 85
l (Note (0.157) | (0.236) | (0.157) | (0.236) | (0.256) | (0.335) | (0.256) | (0.335) | (0.256) | (0.335)
1) (Note 1) [ (Note 1)
~—( e }—‘ e, | vaza-vseza 1 3 1 a 1 3 1 3 1 3
€ i (0.039) | (0.118) | (0.039) | (0.118) | (0.039) | (0.118) | (0.039) | (0.118) | (0.039) | (0.118)
_L E V68ZA- 1.5 a5 1.5 35 1.5 3.5 1.5 35 NA NA
K3 v100ZA | (0.059) | (0.138) | (0.059) | (0.138) | (0.059) | (0.138) | (0.059) | (0.138) | NA) | (NA)
V120ZA- 1 3 1 3 1 3 1 1 NA NA
V180ZA (0.039) ] (0.118) § (0.039) | (0.118) | (0.039) | (0.118) | (0.038) | (0.118) | (NA) (NA)
V220ZA- 1.5 3.5 - - - - - . - -
V910ZA (0.059) | (0.138) - - - - - - - -
E VBZA-V56ZA - 5 - 5 - 5 - 5 - 5
- loasn] - o] - o] - Joaen| - |97
V6BZA- - 5.6 - 5.6 - 56 - 5.6 - 5.6
V100ZA - Joeeg] - lwo2e] - lo220] - |wo220] - |@0220
V120ZA- - 5 - 5 - 5 - 5 - 5
V180ZA - ] - o] - o] - |woawm| - |19
V220ZA- - 5.6 - 5.6 - 56 . 5.6 - 56
V910ZA - Jo220] - wo2200] - |w2200] - |w2200] - |(0.220)
@b All 0.585 | 0.685 | 0.585 | 0.685 0.76 0.86 0.76 0.86 0.76 0.86
(0.023) | (0.027) | (0.023) | (0.027) | (0.030) | (0.034) | (0.030) | (0.034) | (0.030) | (0.034)

NOTE: Dimensions in millimeters, inches in parentheses.

1. 10mm ALSO AVAILABLE; See Ordering Information.
V24ZA50 only supplied with lead spacing of 6.35mm + 0.5mm (0.25 £ 0.197)
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Available Lead Style

Radial lead types can be supplied with a preformed crimp in

{Ltrim) is supplied to the dimensions shown.

A
i i i i *SEATING
the leads, and are available in all model sizes. Lead trim PLANE I g; I
L
T TRIM

*Seating plane interpretation per IEC-717

CRIMPED AND TRIMMED LEAD
VARISTOR MODEL SIZE
5mm 7mm 10mm 14mm 20mm

SYMBOL MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX

A - 13.0 - 15 - 195 - 225 - 29.0
- (0.512) - (0.591) B (0.768) - (0.886) - (1.142)

LR 2.41 4.69 2.41 4.69 2.41 4.69 2.4 4.69 2.41 4.69
(0.095) (0.185) {0.095) {0.185) (0.095) (0.185) (0.095) (0.185) (0.095) (0.185)

NOTE: Dimensions in millimeters, inches in parentheses.

Ordering Information

¢ For crimped and trimmed lead styles, standard radial type
model numbers are changed by replacing the model letter

* For 10/t1mm lead spacing on 20mm diameter models
only; append standard model numbers by adding “X10".

“A” with “C".
Example: Example:
STANDARD CATALOG STANDARD CATALOG
MODEL ORDER AS: MODEL ORDER AS:
V18ZA3 V18ZC3 V18ZA40 V18ZA40X10

* For crimped leads without trimming and any variations to
the above, contact Harris Semiconductor Power Market-

ing.
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