MOTOROLA

SEMICONDUCTO R 1505

TECHNICAL DATA

500 mW DO-35 Glass

Zener Voltage Regulator Diodes
GENERAL DATA APPLICABLE TO ALL SERIES IN

THIS GROUP
500 Milliwatt

Hermetically Sealed

Glass Silicon Zener Diodes

Specification Features:
» Complete Voltage Basge — 1.8 to 200 Volts

* DO-204AH Package — Smaller than Gonventional DO-204AA Package

* Doublc Slug Typc Construction
» Metallurgically Bonded Construction

Mechanical Characteristics:
CASE: Double slug type, hermetically sealed glass

MAXIMUM LEAD TEMPERATURE FOR SOLDERING PURPOSES: 230°C, 1/16 from

case for 10 seconds

FINISH: All external sur'aces are corrosion resistant with readily solderable leads
POLARITY: Cathode indicated by color band. When operated in zenher mode, cathode

will be positive with respect to anode
MOUNTING POSITION: Any
WAFER FAB LOCATION: Phoenix, Arizona
ASSEMBLY/TEST LOCATION: Secul, Korea

MAXIMUM BATINGS {Mctorola Devices)®

1N5221B
SERIES

500 mW
DO-35 GLASS

GLASS ZENER DIODES
500 MILLIWATTS
1.8-200 YOLTS

CASE 299
DQ-204AH
GLASS

Rating

Symbol

Value Unit

OC Power Dissipation and T < 75°C
Lead Length = 3/8
Derate above T =73°C

FD

500 mw
4 m/*C

Operating and Storage Temperature Bange

TJ: Tatg

— 65 to +20D G

* Bame pat number se e2 hove lower JEDEC reg sterad ratings.

0? ] ] 1
2] HFAT
Z 06 SINKS
g
S os < —
i P, |
2 04 | | —
§ 8" s|‘_
4 03 )
g N
=T
= 02 \
=
=
=
= 0 \
A \
CE

D 20 40 60 80 100 120 140 180 180 200

T, | FAD TFMPFRATLRF [*0)

Flgure 1. Steady State Power Derating

Motorola TVS/Zener Davice Data

500 mwW DQ-35 Glass Data Sheet

6-1



GENERAL DATA — 500 mW DO-35 GLASS

ELECTRICAL CHARACTERISTICS (T4 = 25°C unless otherwise noted. Based on de measuremenis at thermal equilibrium; lead length
=3/8 ; thermal resistance of heat sink = 30°CAW) VE = 1.1 Max @ IF = 200 mA for all types.

Nominal

Max Zener Impedance

Max Reverse

Zener Voltage Test {Note 4 Leakage Current Max Zener Voltage

JEDEG Yz @ lzT Current Temperaiure Coeff.
Type No. Volis IzT Zzr @71 Z7K @ Iz = 0.25 mA IR VR Wz (%f°C)
{Mote 1) {Note 3) mA Ohms Ohms pA Volts {Nota 2)
1N5221B 24 20 30 1200 1aa 1 —-0.085
1N5222B 2.5 20 30 1250 100 1 —0.085
1N5223B 2.7 20 30 1300 75 1 —0.08
1N5224B 2.8 20 30 1200 75 1 —0.03
1N5225B 3 20 29 1600 5D 1 —0.075
TN32268 3.3 20 28 1600 25 i =0.07
1N5227B 3B 20 24 1700 15 1 —0.065
TNS2288 3.9 20 23 1900 19 i =0.06
1M5229B 4.3 20 22 2000 5 1 =0.053
1M5230B a7 20 19 1300 5 2 +0.03
1N52318 51 20 17 1600 5 2 +0.03
TN52328 58 20 11 1600 5 3 +0.038
1N5233B B 20 7 1600 5 35 +0.038
TN52348 6.2 20 7 1000 5 4 +0.045
TN52358 6.8 20 5 750 3 5 +0.05
1N5236B 7.5 20 3 520 3 G +0.058
1N52378 8.2 20 8 500 32 85 +0.062
1N5238B 8.7 20 8 B0 3 6.3 +0.065
1M5239B 2.1 20 10 800 3 7 +0.068
1N52408 10 20 17 600 3 8 +0.075
1N5241B ikl 20 22 520 2 84 +0.076
TN52428 12 20 30 600 T 2.7 +0.077
1N5243B 13 9.5 13 520 0.5 9.9 +0.078
1N5244B 14 9 15 820 01 10 +0.082
1N52458 15 8.5 16 800 a.f 11 +0.082
TN52468 16 7.8 17 600 a1 12 +0.082
INS247B 17 7.4 19 800 al 13 +0.084
1N5248B 18 7 21 620 01 14 +0.085
1N5249B 19 8.6 23 830 oA 14 +0.086
TN52508 20 6.2 25 600 ar 15 +0.086
1N5251B 22 56 29 620 01 17 +0.087
1N5252R 24 52 33 [Z108] 01 1R +0 DR/
1N5253B 25 5 35 £30 01 18 +0.088
1N5254B 7 4.6 41 60 01 21 +0.08
1N5255B 28 45 44 620 01 21 +0.091
1N5258B 30 4.2 49 800 01 23 +0.091
1N3257B 33 3.8 58 730 01 25 +0.092
1N5253B 36 34 70 700 01 27 +0.092
1N52508 39 3.2 &0 820 o1 30 +0.094
1N5260B 43 3 a3 200 o1 33 +0.095
1M5261B 7 27 105 1000 oA 36 +0.095
1N5262B 51 25 125 1100 01 32 +0.096
1N5263B 56 22 150 1300 01 13 +0.098
152648 60 21 170 1200 o 46 +0.097
1N5265B 62 2 185 1200 01 47 +0.097

{oont nued)
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GENERAL DATA — 500 mW DO-35 GLASS

ELECTRICAL CHARACTERISTICS — contlnued (Tg = 25°C unless otherwise noted. Based on de measurerents at thermal equi-
librium; lead length = 3/8 ; thermal resistancs of heat sink = 30°C/W) VE = 1.1 Max @ |F = 200 mA ‘or all types.

Hominal Max Zener Impedance Max Reverse
Zener Yoltage Tast {Note 4 Leakage Current Max Zener Voltage

JECEG Vz@IzT Curreni Temperaiure Goeff.
Type No. Valts Iz1 ZZT @171 | Zzk @17k = 0.25 mA IR VR 8y (%/°C)
(Mat= 1) (Note 3} ma Ohms Ohms A Volte (Note 2)
1N5Z66B 68 18 230 1600 04 52 +0.097
1NBZETE 75 1.7 270 1700 BA 56 +0.098
1MNBZ68B = 1.5 330 2000 DA 62 +0.098
1NSZ70B 91 1.4 400 2300 BA 69 +0.099
1M5571B 100 13 500 2800 01 7B 10.11
1N5Z72B 110 1.1 750 3000 o1 84 +2.11
1N5Z73B 120 1 900 4000 01 g1 +0.11
1NGE74B 130 095 1100 4500 0.1 99 +2.11
1N52758 140 09 1300 4500 01 106 +2.11
1NBZ7EB 150 0.85 1500 5000 0.1 14 +0.11
1N5Z78B 170 074 1900 5500 01 129 +0.11
1NSZ79B 180 0.68 2200 BOO0 BA 137 +0.11
1N5Z80B 190 0.66 2400 BE00 01 144 +0.11
1N5Z81B 200 0.65 2500 7000 DA 152 +0.11

NOTE 1. TOLERANCE NOTE 3. ZENER YOLTAGE {Y¥7) MEASUREMENT

The JEDEC type numbers shown indicate a telerance of _5%. For tighte! tolerance devices Fominal zenervelage is meas red with the device junction ir thermal equ librivm at the leac

JsesLfiines 'O for 29 and "I ‘ar 1%, temaemtue of 3070 1°0 and 38 lead lengh.

NOTE 2. TEMPERATURE GOEFFICIENT (Jyz) NOTE 4. ZENER IMWPEDANCE (£7) DERIVATION

Zy7and £z ¢ are maasured by dividing “he acvoliage drop acrossthe devizeby the ac cuirert

Test canditions ‘or temperature coefficient ae az follows: applied. Tne specified limts are for Iz{ac) = 0.1 Iz{de) with t1e ae frequency = BU Hz.

a lzp=75m4 Ty =25°C,
Tz = 125°C (1N52213 through 1NE242E).
h. Izt = Rated zp Ty =750

Tg = 17650 (1NG2437 through 1NEPR1R). 1 For morz irfonration on specia, selections contac! you- nesrest Woto-ola representa-
tive.
Devive Lo b lerpera, e slab leed w b corren. applics prioe o icading beakdown vollage e
al lhe spocilied anben. e pord.os,
Motorola TVS/Zener Deavice Data 500 mwW DO-35 Glass Data Sheet
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GENERAL DATA — 500 mW DO-35 GLASS

APPLICATION NOTE — ZENER VOLTAGE

Since the actual voltage available fron a given zener diode
is tempe-aure dependent, it is necessary Lo determing junc-
tion temperature under any set of operating conditions in crder
to calculate its value. The following procedure is recom-
mended:

Lead Temperature, T|, should be determined from:

TL=9LAPD + TA.
gL aisthe lead-to-ambientthermal resistance (*C/AV) and Pp is
the power dissipaltion. The value for 8|_A will vary and depends
onthe device mounting method. A is generally 30 to 40°CW
for the various clips and tie points in common use and for
printed circuit board wiring.

The temperature of the lead can also be measured using a
thermocouple placed on the lead as close as possible tothe tie
point. Tha thermal mass ccnnected to the t'e point is nermally
large enough so that it will not significatly respond to heat
surges gererated in the diode as a resul: cf pulsed operation
once steady-state conditicng are achieved. Using the mea-
sured value of T, the junction temperature may be deter-
mined by:

Ta=TL+ ATJL.

AT ]| is the increase in junction lemperature above the lead
temperature and may be found from Figure 2 for de power:

ATJL =84 PD.
For worst-case design, using expected limits af Iz, limits of

Ppandtheextremasof T {AT, )} may beestimated. Changesin
voltage, Vz, can then ba found from:

AV = 0yzT.
8yz, the zener voltage temperature coefficient, is found from
Figures 4 and 5.

Under high power-pulze operation, the zener voltage will
vary with time and may also be affected significantly by the
zenerresistance. Forbestregulation, keep current excursions
as low as possible.

Surge limitations are given in Figure 7. They are lower than
would be expected by considering only junction temperature.
as curreqt crowding effects cause temperatures to be ex-
tremely high in small spots, resulting in device degradation
should the limits of Figure 7 be excesded.
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GENERAL DATA — 500 mW DO-35 GLASS

TEMPERATURE COEFFICIENTS
(-55°C to +150°C temperature range; 90% of the units are in the ranges indicated.)
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GENERAL DATA — 500 mW DO-35 GLASS
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GENERAL DATA — 500 mW DO-35 GLASS
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GENERAL DATA — 500 mW DO-35 GLASS
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GENERAL DATA — 500 mW DO-35 GLASS

Zener Voltage Regulator Diodes — Axial Leaded
500 mW DO-35 Glass

MOTES:

1. PACKAS = CCMTOLAOFT JMAL WITHIMN A AMD B
HEAT BLJGE, IF AhY, SFALL BE INCLUDED
WITHIN THS SYLIMDE, BJTMOT SJBLECT TG
THE M MUM LIMI OF B,

2. LEAC DIAMETER Y0~ CORTROLLED IN ZONE F

TOALLCW FCR FLASH _EAD FIRISE BUILDU=

AMDMMCR IRREGULARITIES OTHER THAH

HEAT SLJGS.

POLARITY CEMOTED BY CATHODE BAMD.

. DIMEMSICNING AN TOLERANCING P=3 ANGI
142N, 1982,

r

s

g

roo

|
-
I ) —
et e —mf— %

‘ MILLIMETERS INCHES
DIM [ MWIN_ [ MAX | MM [ MAY
T - A | 308 | &C8 | DA | G207
t ;
3
F
L

F 182 2.28 0.02q | €031
K 0,46 086 | 0oe | fo2R
— 1.57 — C.051
2340 | 5840 | 1.000 | 1.50]
AlJEDEC dirmesisions e nules apedy,
CASE 299-D2

DO-204AH
GLASS

iRefer to Section 10 for Surface Wount, Thertal Deta =nd Foopr'nt In'crmaticn.)

MULTIPLE PACKAGE QUANTITY (MPQ)
REQUIREMENTS

Package Option Type No. Suffix MPQ (Units)
Tape and Real RL, RL2(T) zK
Tape and Amma TA, TA2(T) 5K

MOTES: 1. The *2' sufflx refere 10 26 mmtape zpacing.
2. Radial Tape ard Reel may be available. 2ledse conlzel yoar Moleioly
representative.

Reer ta Section 10 for mare informatian on Packagirg Spes ficatisns.
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