RESTRICTED-23 =

WPS Documend Controd
OiC




A REPORT

ON MOTOROLA SEMICONDUCTOR
RELIABILITY

During the past year great strides have been made in Motorola’s Quality Assurance
Program to provide assurance of reliability . . . as well as a reliable product.
Among the specific achievements were the following:

LOT ACCEPTANCE — More than 20,000,000 device hours of life testing under accelerated life test
conditions (high temperature, operation at maximum rated conditions) were accumulated
on standard devices — transistors, diodes, and rectifiers. In addition, many millions of
device hours were accumulated on “non-standard™ devices.

TEMPERATURE VS FAILURE RATE — Three special programs were made to study the effect of temperature
on failure rate for 1) Motorola milliwatt transistors, 2) Motorola doorknob (TO-36)
power transistors, and 3) Motorola germanium mesa switching transistors.

Motorola milliwatt transistors — Extensive tests, including 10,000 hour life test data,
suggest failure rates at 25°C and 50 mW of less than 0.007% /1000 hours.
Only 2 catastrophic failures occurred in almost 2 million device hours of testing.

Motorola TO-36 germanium power transistors — Although rated for a maximum junction
temperature of 100°C, these transistors were tested at temperatures as high as 150°C
(50°C above maximum rating) because so few failures occurred at 85°C, 100°C

and 120°C. A total of 3,618,332 device hours were accumulated at these

temperatures. Other tests performed indicated excellent parameter stability.

Motorola germanium mesa transistors — Environmental as well as operating and
storage life tests were performed. In 3,083,675 device hours at a storage temperature of

100°C, only 4 failures occurred.

LOT ACCEPTANCE ENVIRONMENTAL TESTING — More than 27,000 device tests were run to standard
military specifications, not including many additional tests performed 100% as a part of
manufacturing, nor any of the in-process sampling conducted by Production or
Quality Control. Motorola offers some 55 military type devices, an indication of the
quality standards met by Motorola semiconductor components in general.

MECHANICAL RELIABILITY IMPROVEMENTS —— Motorola is constantly improving device reliability and there
are specific programs underway which have already resulted in substantial gains in

mechanical reliability.

ACCELERATED LIFE TESTING FOR RELIABILITY — By running life tests on large numbers of devices
at many combinations of ambient temperature, voltage, and power dissipation,
Motorola is obtaining failure mode information., determining the relationship between
parameter changes and various stresses and also is establishing realistic levels
of operation for the circuit engineer. Devices are being tested in 3 such matrices. The
results of these tests are continually being applied to make possible superior devices.

THE COVER: Temperature must be accurately controlled as
epitaxial lavers are grown on wafers of germanium and silicon.
Here an optical pyrometer is used to check the exact surface
temperature of silicon wafers during this process stage. Motorola
was first to introduce the epitaxial process on production transistors.




MOTOROLA MESA TRANSISTORS

THE

The newest, most advanced production technique for
transistors to be introduced in recent years to the semi-
conductor industry was that of the “epitaxial” mesa tran-
sistor. The first volume production of these new transis-
tors was announced during late 1960 by Motorola.

The epitaxially grown mesa transistor results from a
process combining the inherent mesa transistor advan-
tages of high frequency cutoff and rugged physical struc-
ture with the alloy transistor advantage of low saturation
resistance.

Formerly, the collector high resistivity thickness of a
mesa device was that of the entire wafer into which the
base and emitter regions were diffused. With the new
epitaxial transistors, however, the major portion of wafer

MAXIMUM RATINGS
Py T Vos  Via e
Type Case mW ug volts wolts mA
2ZN706 i 300 175 25 3 -
ZN706A 22 300 175 25 5 —
2N706B 22 300 175 25 5 —
2N753 22 300 175 25 5 —
2NB834 22 300 175 40 <] —
2N707 22 300 175 56 4 —_—
ZNT07A 22 300 175 70 5 —
2N828 22 300 100 15 2.5 200
2NG695 21 F i 100 15 3.5 50
2N705 22 150 100 15 3.5 50
USN2N705 22 150 100 15 3.9 50
ZN710 e 150 100 15 2.0 50
2NT11 22 150 100 12 1.0 50
2N700 21 75 100 25 0.2 50 7d
2NT00A 21 75 100 25 0.2 50 8d
ZN700A 21 75 100 25 0.2 50 8d
(S16. C)
2N741 s 150 100 15 1.0 100
2ZNT4A1A 22 150 100 20 1.0 100
2N1561 23 3(w) 100 25 3.0 500 8
2N1562 23 3(w) 100 25 2.0 500 7
2ZN1692 24 3(w) 100 25 3.0 500 8
ZN1693 24 3w) 100 25 2.0 500 Fi

Since Motorola is constantly adding new devices, be sure to request information on units that may have been introduced since the printing of this catalog.

EPITAXIAL MESA TRANSISTOR—A MAJOR DEVELOPMENT

thickness is now material having a very low resistivity.
The thin epitaxial collector layer is high-resistivity ma-
terial grown on top of the bulk material to obtain a high
voltage rating, but adds little to saturation resistance of
the transistor.

This very thin region of high-resistivity material also re-
duces collector capacity and thus increases the frequency
limits of the transistor. Furthermore, the physical area
of the emitter may be reduced, since smaller area devices
now yield acceptable saturation resistance. This results
in still higher frequency characteristics. In short. the
epitaxial process has extended the bounds of transistor
design and has made possible rugged, high-power, higher-
frequency transistors.

Electrical Characteristics
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IN “DIAMOND"
T0-3 CASE
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2N1359
2N1360
2N375
2NG18
2N1362

2ZN1363
2N1364
2N1365

2N297A
ZN1011

Type

2N176
2N178
2N554
2ZN555
2N669

ZN350A
2ZN351A
2N376A
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2N1529
2N1530
2N1531
2N1532
2N1533

2N1534
2N1535
2N1536
2N1537
2N1538

2N1539
2N1540
2N1541
2N1542
2N1543

2N1544
2N1545
2N1546
2N1547
2N1548

Case 4

2N627
2N628
2N629
ZN630
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2ZN1549
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MAXIMUM RATINGS
T, BVino BVeis
i volts volts
100 50 40
100 50 40
100 80 60
100 B0 60
100 100 75
100 100 75
100 120 100
100 120 100
100 80 50
100 80 80
T i E1""‘r'. Rl Bl"'{'}::ﬂ
e & volts volts
100 40 30
90 40 30
90 15 16
90 30 30
100 40 30
100 50 40
100 50 40
100 50 40
T, BY cno BY rs
=L volts volts
100 40 30
100 60 45
100 80 60
100 100 75
100 120 90
100 40 30
100 60 45
100 80 60
100 100 75
100 120 90
100 40 30
100 60 45
100 80 60
100 100 715
100 120 90
100 40 30
100 60 45
100 80 60
100 100 75
100 120 90
100 40 30
100 60 45
100 80 60
100 100 75
100 80 70
100 40 30
100 60 45
100 80 60
100 100 75
100 40 30
100 60 45
100 80 60
100 100 75
100 40 30
100 60 45
100 80 60
100 100 75

lgs
amps  min
3 35
3 60
3 35
3 &0
3 35
3 60
3 35
3 60
3 40
5 30
I
amps
3
3
3
3
3
3
4
5
le
amps min
5 20
5 20
B 20
5 20
5 20
5 35
5 35
5 35
5 35
5 35
3 50
5 50
5 50
5 50
5 50
5 715
5 F i
5 15
5 S
5 15
10 10
10 10
10 10
10 10
15 20
15 10
15 10
15 10
15 10
15 30
15 30
15 30
15 30
15 50
15 50
15 50
15 50

MOTOROLA POWER TRANSISTORS

Electrical Characteristics
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MOTOROLA POWER TRANSISTORS

. | MAXIMUM RATINGS ~ Electrical Characteristics

iy = | -- hew @ I fee
s L T BVen  BVope o i . ol yp)
Toos - Case watts | o€ [volte~ " wolts  dmps min  max-  amps. ke
2N441 5 150 100 40 T S (S 40 5 10
2N442 5 oasn |l 50 48 ° 15 99 40 . 10
2N443 5 150 100 60 58 A% 20 40 5 10
2N174 £ 150 . 360 80 SRR e 50 5 10 15-AMP
2N174A 6 150 100 80 0. 15 |98 50 5 10 INDUSTRIAL
2N1358 5 150 100 80 ORI T ISR 50 - 10 POWER
2N1100 5 150 100 100 80 15 25 50 5 10
2N1412 5 150 100 100 D 15 25 50 5 10  TRANSISTORS
2N277 5 150 100 40 TS T YRR 70 : 10 (CONTINUED)
2N278 5 150 100 50 45 15 35 70 5 10
2N173 §. 358 ihn 60 % 1§ 70 5 10
| 2N1098 5 150 100 e gl ale 0 5 10 S RO
| T0-36 CASE
1 B"qu'u“.. s 15 AMPS . 1500 WATTS
2N1162 3 90 100 50 35 25 15 65 25 4 25-AMP 40 to 100 VC '
2N1163 4 90 100 50 R A 65 . 28 4 INDU S A
INT1B4 3 9 100 80 S0 9518 65 25 4 STRIAL » REQUIRES 30% LESS
2N1165 4 90 100 80 60 25 15 65 25 4 POWER 96 PACKAGES |
2N1166 3 90 100 100 75 25 15 65 25 4 TRANSISTORS | F S THER|
2N1167 4 90 100 100 AR e 65 % 4
2N1529A 1 90 100 40 30 &0 a0 40 3 10
2N1530A 1 90 100 60 45 G- |9 40 3 10
2N1531A 1 90 100 80 60 g |90 40 3 10
2N15328 1 90 100 100 75 & | |8 40 3 10
2N15348 1 90 100 40 30 § | 35 70 3 8.5
2N15354 1 90 100 60 45 T 70 3 8.5
2N15368 1 90 100 80 60 5 35 70 3 8.5
2N1537A 1 90 100 100 75 g N3k 70 3 8.5 2\ e
2N15398 3 90 100 40 30 5 50 100 3 L !ﬂ;-;-‘-- — e
2N15408 3 90 100 60 45 B | | 1800 . 100 3 4 =
IN1541A 3 90 100 80 60 5 50 100 3 4 e= . W= a
2N15428 3 9 100 100 75 5 50 100 3 4 ¥ | —
IN1544A 3 90 100 40 30 B | 78 15 3 4 “MEG-A-LIFE” LY 2 g3
IN1546A 3 90 100 80 60 51T 18 3 4 i -
IN1547A 3 9 100 100 75 5 5150 3 4 POWER —
IN1549A 3 90 100 40 TR o 1s| S 10 TRANSISTORS
2N1550A 3 90 100 60 45 15 10 W 10
IN1551A 3 9 100 80 | 15 10 30 10 10 (3-AMP) FOR COMPLETE
2N1552A 3 90 100 100 15 15 10 30 10 10 (15-AMP) TECHNICAL INFORMATION . ..
2N1553A 3 90 100 40 8 - 18 C e 60 10 6 (25-AMP)
2N1554A 3 90 100 60 48 "1 4 60 10 6
2N1555A 3 90 100 80 60 15 30 68 10 6
2N1556A 3 80 .| M T 75 < 818 .50 60 10 g
IN1557TA 3 90 100 40 % 15 S0 1o ig g
2N15584 3 90 100 60 45 15 50  io0 1D 5
2N1559A 3 90 100 80 68" 35 s e 10 5
2N1560A 3 9 100 100 75 -/ s en i 5
IN1162A 3 90 100 50 S e 4R 65 25 4
2N1163A 4 90 100 50 9 % s 65 25 4
2N1164A 3 90 100 80 86 2% Tl TR 4
IN1165A 4 90 100 80 60 25 15 65 25 4
2N1166A 3 90 100 100 R 65 25 4
2N1167TA 4 90 100 100 L M G 65 25 4
CORRETE S 00 TR R e G S
5
USAZN1011 1 90 100 80 80 g 1°38 75 3 5 MILITARY
USA2N1120 3 90 100 80 70 15 20 50 10 5 TYPES
USA2N1358 5 150 100 80 /™ 15 %5 50 5 100
USN2N1412 5 150 100 100 e LI 50 : 5 *fan




MOTOROLA MILLIWATT TRANSISTORS

MAXIMUM RATINGS Electrical Characteristics
O hy. Vor = 6V, £
Ed == | T BVoso (R=10k) | = — mc
Tfpa Case mW “EI Wo&a volts mA min typ max typ
2N331 31 200 100 30 VEB=12 200 30 50 70 1.5
2N398 31 50 85 105 V, —105 100 20* 65* 4 1.0
2N398A 31 150 100 105 V, —105 200 20* 65* =N 1.0
2N464 31 200 100 45 40 100 14 26 B 0.7
2N465 31 200 100 45 30 100 27 45 o 0.8
| , 2N466 31 200 100 35 20 100 56 90 = 1.0
The ! prov ) 2N467 31 200 100 15 15 100 112 180 ' 1.2
quad-mount” structurs 2N650 31 200 100 45 30 500 30 49 70 1.5
' wutstand] 10-5 2 2N651 31 200 100 45 30 500 50 80 120 2.0
Aaab aaTEat St e IIIIII.ISTRIAL 2N652 31 200 100 45 30 500 100 130 225 2.5
torola Milliwat - 2N653 31 200 100 30 25 250 30 49 70 1.5
T O MILLIWATT 2NB54 31 200 100 30 25 250 50 80 125 20
s andt euiitati TRANSISTORS  2nsss 31 200 100 30 25 250 100 130 250 25
_ S 4 2N1185 31 200 100 45 30 500 190 260 400 3.0
e sl e ! 2N1186 31 200 100 60 45 500 30 49 70 1.5
2N1187 31 200 100 60 45 500 50 80 120 2.0
2N1188 31 200 100 60 45 500 100 130 225 25
; Milliwatt Transistor: 2N1191 31 200 100 40 25 200 30 40 70 1.5
abile under the 2N1192 31 200 100 40 25 200 50 75 125 2.0
e (o] uality (RIS 2M1193 31 200 100 40 25 200 100 160 250 2.5
o s ks 3ia n— 035V 2N1194 31 200 100 40 25 200 190 280 500 3.0
| -'|"r. pe elect |,
BNVIT -I“|I1'!':'i1-'...'|I mecnanicdl m'ﬁ
- wiacaiulebd i A “MEG-A-LIFE"  2weson 31 200 100 45 30 500 30 49 70 15 |
it MILLIWATT  2N651A 31 200 100 45 30 500 50 g0 120 20 ‘\
TRANSISTORS ~ 2N6524 31 200 100 45 30 500 100 130 225 2.5 _
JANZN331 31 200 100 30 Vee=12 200 30 50 70 1.5
MILITARY USAF2N461 31 200 100 45 tR351H1 100 0.968* —  0.985* 0.7
TYPES USA2N465 31 200 100 40 40 100 27 45 66 0.8
JAN2N466 31 200 100 35 35 100 54 90 130 1.0
“* ey USA2N467 31 200 100 35 35 100 110 180 260 1.2

SEE PAGE 10 FOR OUTLINE DRAWINGS

THE MOTOROLA “"MEG-A-LIFE”* RELIABILITY PROGRAM

To provide advance assurance of component reliability,
Motorola now offers industrial Power and Milliwatt tran-
sistors under its “Meg-A-Life” quality assurance program.
With proven design and excellent process control, the
final step is to verify the reliability of the semiconductor
component to the user. Under the Motorola “Meg-A-
Life” reliability program, quality assurance engineers
subject each production lot of units to exhaustive military-
type electrical, environmental, mechanical, and life tests.

Motorola offers a certificate available to the purchaser
of 100 or more “Meg-A-Life” units that guarantees that
the production lot from which the units were taken has
met all of the published specifications. A copy of the
life test results is available for the user’s Quality Control
Department. All tests under the Motorola “Meg-A-Life”
program are conducted in accordance with MIL-S-19500
(general military specification for transistors), with sam-
pling based upon MIL-STD-105.

*“Mep-A-Life’ a Motorola trademark.
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MOTOROLA REFERENCE DIODES

: ELECTRICAL CHARACTERISTICS
. Voltage Range Voltage- Maximum
@ 7.5 mA Temperature Temperature Dynamic
(25°C Ambient) Coefficient ‘Range Impedance*
Type Case Volts %/°C _ °C Ohms
1N821 51 59_—6.5 0.01 —55 t0 4-100 15 SUBMINIATURE
1N821A 51 5.9 —6.5 0.01 —55 to --100 10 6.2 VOLT
1NB23 51 5.9 —6.5 0.005 —551t0 4100 15 REFERENCE
1N823A 51 59-—6.5 0.005 —55to 4-100 10 DIODES
1N825A 51 59—6.5 0.002 —55 to 4100 10
1NB27 51 5965 0.001 55 to 4-100 15
1NB27A 51 59—6.5 0.001 —55 to 4-100 10
@ 10 mA SUBMINIATURE
1N3154 51 80—8.8 0.01 —55 to 4-100 15 8.4 VOLT
1N3154A 51 8.0—88 0.01 —55 to +150 15
1N3155 51 8.0 —8.8 0.005 55 tp 1100 15 HE;E;EHSBE raturn |
1N3155A 51 80—8.8 0.005 —55 to 150 15
1N31586 51 8.0 — 8.8 0.002 55 t0 100 15 (400mW)
1N3156A 51 8.0 —8.8 0.002 —55t0 4150 15
1N3157 51 8.0 — 8.8 0.001 —55 to +100 15
@ 7.5 mA
1N935 51 8.55 — 9.45 0.01 0to 475 20
1N935A 51 8.55 — 9.45 0.01 —55to 1100 20
1N9358B 51 8.55 — 9.45 0.01 —55 to 4-150 20
1N936 51 8.55 — 9.45 0.005 0to 475 20
1N936A 51 8.55 — 9.45 0.005 -55 to 4-100 20 SUBMINIATURE
1N936B 51 8.55 — 9.45 0.005 —55 to 4-150 20 9.0 VOLT
1N937A 51 8.55 — 9.45 0.002 —55to 4-100 20 3
1N9378B 51 8.55 — 9.45 0.002 _55t0 4150 20 DIODES
1N938 51 8.55 — 9.45 0.001 0to 475 20 (12 WATT) ed pri
1N938A 51 8.55 — 9.45 0.001 —55to L100 20 1t
1N938B 51 8.55 — 9.45 0.001 —55to 4-150 20
1N939 51 855 —9.45 0.0005 0to +75 20 .
1N939A 51 8.55 —9.45 0.0005 —55 to +-100 20 =% )
1N9398 51 8.55 — 9.45 0.0005 —55 to +150 20 ? A
@ 10 mA '.
1N2620 52 8.9—9.7 0.01 0to 475 15 = ‘\\
1N2620A 52 59 —97 0.01 —55 to 4-100 15
1N26208B 52 89—97 0.01 —55t0 +150 15 >
1N2621 52 B0l ] 0.005 0to +75 15 - /
1N2621A 52 8.9—9.7 0.005 —55 to 4100 15 HIHMT“HE
1N2621B 52 89—9.7 0.005 —55to 4150 15 9.3 VOLT FOR COMPLETE
1N2622 52 89 —9.7 0.002 0 to 475 15 : -
1N2622A 59 89.—97 0.002 — 55 to imn 15 HEFEREHBE TECHNICAL INFORMATION ...
1N2622B 52 8997 0.002 55 to 4150 15 DIODES on specific devices, write to
1N2623 52 89—97 0.001 0to +75 15 (34 WATT) vour nearest Motorola
1N2623A 22 8.9—19.7 0.001 —55 to 4100 15 Semiconductor District Office
1N2623B 52 8.9 — g-? 0.001 _55 '|'.l.'l —|—15ﬂ 15 or 1o Motorola Semiconductor
1N2624 52 89 —97 0.0005 0to 475 15 Products Inc.. Technical
1N2624A 52 8.9 —9.7 0.0005 —55 to 4100 15 PSR e
1N2624B 52 8.9—9.7 0.0005 —55 to +150 15 €005 E. MeDowell
@ 7.5 mA Phoenix, Arizona
1N941 51 11.12 —12.28 0.01 0to +75 30
1N941A 51 11.12 —12.28 0.01 —55 to 4100 30
1N941B 51 11.12 — 1228 0.01 —55to +150 30
1N942 51 11.12=—129¢ 0.005 0 to 475 30
1N942A 51 11.12—12.28 0.005 —55to 4+-100 30 SUBMINIATURE
1N942B 51 11.12 —12.28 0.005 —55to 150 30 11.7 YOLT
1N943 51 11.12 —12.28 0.002 0to +75 30 REFERENCE
1N943A 51 11121228 0.002 —55to 4100 30
1N943B 51 11.12 — 12.28 0.002 55 to +150 30 DIODES
1N944 51 1112 —172 9% 0.001 0to+75 30 (12 WATT)
1N944A 51 11.12-—1298 0.001 —55 to 4-100 30
1N944B 51 11.12 —12.28 0.001 —55 to 4150 30
1N945 51 11.12—1228 0.0005 0to 475 30
' 1N945A 51 11.12—12.28 0.0005 —55 to 4100 30
1N945B 51 11.12 — 12.28 0.0005 —55to 1150 30

*The maximum dynamic zener impedance is derived from the 60-cyele AC voltage which results when an

AC current having an rms value equal to 109 of the DC zener current (I=¢) is superimposed on 11,




MOTOROLA SILICON ZENER DIODES

OVER 2000 ZENER DIODE TYPES

T

.. . the industry’s widest » sharp zener knees

line of zener diodes, enables Motorola to offer you the .
exact device to fit your particular requirements. And,
Motorola's in-process quality control program combined
with 100% scope testing in final inspection give you com-

low dynamic impedance
» excellent parameter uniformity

¢ long-life reliability

plete assurance of . . . * rugged construction
Mg:-. . : Max. : \ Max.
Nominal  Test Imped. Mominal  Test  Imped. Nominal  Test Imped.
Type Voltage Current Zzr Type Voltage Current Zzr Type Voltage Current Zzr
: _ @ lzr  (lzr) @ lzr ST @lzr  (lzz) @ lzr - 54N @ lzr (lzt) @ lzv
(Mote 1) Case (Vz)Volts mA  ohms  (Note 1) Case  (Vz)Volts mA ohms  (Note 1)  Case (Vz) Volts  mA ohms
l.:}: lﬁ:ﬁi 14M2.4AZ 53 2.4 10 60 1aM3.BAZ 53 3.6 10 50 14MS.1AZ 53 5.1 10 25
14" 14M2.7AZ 53 *:7 10 60 14M3.9AZ 53 3.9 10 50 14M5.6AZ 53 5.6 10 20
ALLOY 14M3.0AZ 53 3.0 10 55 14M4.3AZ 53 4.3 10 45 1sMB.2AZ 53 6.2 10 15
ZENER 14M3.30Z 53 13 10 55 14M4.JAZ 53 4.7 10 35 14M6.8BAZ 53 6.8 10 10
DIODES
1/4M6.82 53 6.8 9.2 7.0 1aM222 53 22 2.8 40 VaMB8Z 53 68 0.92 350
1aM7.52 53 7.5 8.3 8.0 14M24Z 53 24 2.6 46  VaM75Z 53 75 0.83 450
VaMB.2Z 53 8.2 7.6 9.0 14M25Z 53 25 2.5 50 1aM82Z 53 82 0.76 550
B 5 & o8 e ol HREkE s RS
53 .3 i r . ;
Ya-WATT VaM11Z 53 11 5.7 13 14M33z 53 33 1.9 85  1aM105Z 53 105 0.60 1000
DIFFUSED  vami2z 53 12 5.2 15  14M36Z 53 36 17 100 14M110Z 53 110 0.57 1200
ZENER VaM13Z 53 13 4.8 18 1aM39ez 53 39 1.6 120 VaM120Z 53 120 0.52 1500
1aM14Z 53 14 4.5 20  4M43Z 53 43 1.5 140 VaM130Z 53 130 0.48 1900
DIODES 1aM152 53 15 4.2 22 14MA5Z 53 45 1.4 150 VaM140Z 53 140 0.45 2200
1aM16Z 53 16 3.9 24 VaM4TZ 53 47 1.3 160  14aM150Z 53 150 0.42 2500
14M17Z 53 17 3.7 96  VaM50Z 53 50 1.2 180 VaM175Z 53 175 0.36 3300
14M18Z 53 18 3.5 28 1aM52Z 53 52 1.2 200 VaM200Z  S3 200 0.31 4300
1aM19Z 53 19 3.3 30 4MS6Z 53 56 1.1 230
14M20Z 53 20 3.1 33 Y4M62Z 53 62 1.0 290
Industrial  (note 2) (Note 2) (Note 2)
400-mW 1N746 51 3.3 20 28  1NT51 51 5.1 20 17 1N756 51 8.2 20 8
ALLOY 1N747 51 1.6 20 24  1N752 51 5.6 20 11 1N757 51 9.1 20 10
1N748 51 3.9 20 23 1N753 51 6.2 20 7  1N758 51 10.0 20 17
ZENER 1N749 51 43 20 22 1N754 51 6.8 20 5 1N758 51 120 20 30 .
DIODES 1N750 51 4.7 20 19  1N755 51 7.5 20 6
(Note 3) (Note 3) (Note 3)
1N957 51 6.8 18.5 45 1N969 51 22 5.6 29  1N981 51 68 1.8 230
_ 1N958 51 7.5 16.5 55 1N970 51 24 5.2 33 1N982 51 75 17 23
Industrial 1N959 51 8.2 15 6.5 1NaT1 51 27 4.6 41  1N983 51 82 15 330
400-mW 1N960 51 9.1 14 7.5 1N972 51 30 4.2 49  1N984 51 91 1.4 400
1N961 51 10.0 12.5 8.5 1N973 51 33 3.8 58  1N985 51 100 1.3 500
DIFFUSED 1N962 51 11 11.5 9.5 1N974 51 36 3.4 70 1N986 51 110 i1 750
ZENER 1N963 51 12 10.5 11.5 1N975 51 39 3.2 80  1N987 51 120 1.0 900
DIODES 1N964 51 13 9.5 13.0 1N976 51 43 3.0 93 1N98s 51 130 095 1100
1N965 51 15 8.5 16.0 1N977 51 47 2.7 105 1N989 51 150 0.85 1500
1N966 51 16 7.8 17.0 1N978 51 51 2.5 125 1N990 51 160 0.80 1700
1N967 51 18 7.0 21  1N979 51 56 2.2 150  1N991 51 180 0.68 2200
1N968 51 20 6.2 25  1N9BO 51 62 2.0 185  1N992 51 200 0.65 2500
(Note 1) (Note 1) (Note 1)
aM6.82 52 6.8 37 35 3M22Z 52 22 11.5 23 34MB8Z 52 68 3.7 150
34M7.52 52 7.5 34 4.0 3aM24Z 52 24 10.5 25  34M75Z 52 75 3.3 175
_ ; 3aM8.22 52 8.2 31 45 35M252 52 25 10 30  34MB2Z 52 82 3.0 200
Industrial  3ams.1z 52 51 o g 5.0 34M27Z 52 27 9.5 35 34M91Z 52 91 28 250
34-WATT 3M102 52 10 25 7 3aM30Z 52 30 8.5 40  34M100Z 52 100 2.5 350
DEFUSED IaM11Z 52 11 23 8 34M33Z 52 33 7.5 45  33M1052 52 105 2.5 400
3aM12Z 52 12 21 9 3MIBZ 52 6 7.0 50 34M110Z 52 110 23 450
ZENER 14M13Z 52 13 19 10  34M39Z 52 39 65 60  4M120Z 52 120 20 550
DIODES 3aM142 52 14 18 12 34uM43Z 52 43 6.0 70 34M130Z 52 130 1.9 700
35M15Z 52 15 17 14 34LM45Z 52 45 5.5 75  34M140Z 52 140 1.8 900
34M16Z 52 16 15.5 16  34M47Z 52 47 5.5 80 34M150Z 52 150 1.7 1000
3aM17Z 52 17 14.5 18  3MS0Z 52 50 5.0 90  34M1752Z 52 175 1.4 1200
3aM182 52 18 14 20  3aM52Z 52 52 50 100 34M200Z 52 200 1.2 1500
3aM18Z 52 19 13 21  MS6Z 52 56 4.5 110
35M202 52 20 12.5 22 34MB2Z 52 62 40 125
Type Type Type Type Type Type
Industrial (Note 3) (Note 1) (Note 3) (Note 1) (Note 3) (Note 1)
: (Case 52) (Case 57) (Case 52) (Case 57) (Case 52) (Case 57)
1-WATT 1N3016 1M6.8Z 6.8 37 3.5 1N3022 1mM12Z 12 21 9  1M3026 1M18Z 18 14 20
DIFFUSED  1N3017  1M7.52 7.5 34 40 1N3023  1M13Z 13 19 10 — 1M192Z 19 13 21
ZENER 1N3018  1M8B.2Z 8.2 31 ks o= 1M14Z 14 18 12 1N3027  1M20Z 20 12.5 22
IN3019  1M9.1Z 9.1 28 50 1NM3024 1M15Z 15 17 14  1N3028  1M22Z 22 11.5 23
DIODES 1N3020  1M10Z 10 25 7 1N3025  1M16Z 16 15.5 16 1N3029  1M24Z 24 10.5 25 '
1N3021 1M11Z 11 23 8 = 1M17Z 17 14.5 18 e 1M252 25 10 30 ,
NOTES: 2 No suffix denotes +10% tolerance. “A" suffix is
1. Standard tolerances of 5, 10, and 20% are available +5% tolerance. :
— no suffix is +=20% tolerance; ""10" suffix is *=10% 3. Standard tolerances of 5, 10, and 20% are available

— no suffix is +=20% folerance; A" suffix is =10%
tolerance, and *'B" suffix is +5% tolerance.

tolerance, and *'5" suffix is +5% ftolerance.




Price $2.
Nominal
Type Type Voltage
{Note 3) (Note 1) @ lzr
(Case 52) (Case 57) (Vz) Volts
1N3030 1M272Z 27
1N3031 1M30Z 30
1N3032 1M332 33
1N3033 1M362Z 36
1N3034 1M392Z 39
1N3035 1M432 43
—_ 1M452 45
1N3036 1Ma7Zz 47
_ 1M502Z 50
1N3037 —_ 51
{Note 1) Case
1.5M6.82 55 6.8
1.5M7.52 55 1.5
1.5MB.2Z 55 8.2
1.5M9.1Z 55 9.1
1.5M10Z 55 10
1.5M11Z 55 11
1.5M122 55 12
1.5M132Z 55 13
1.5M142Z 55 14
1.5M152 55 15
1.5M16Z 55 16
1.5M172Z 55 17
1.5M18Z 55 18
1.5M192Z 55 19
1.5M20Z 55 20
Type* Type
{Note 3) (Note 1)
(Case 56) (Case 56)
1N2970 10M6.82 6.8
1N2971 10M7.52 7.5
1N2972 10M8.2Z 8.2
1N2973 10M9.1Z 9.1
1N2974 10M10Z 10
1N2975 10M11Z 11
1N2976 10M12Z 12
1N2977 10M132 13
— 10M142 14
1N2979 10M152 15
1N2980 10M16Z 16
—_ 10M172 17
1N2982 10M182 18
— 10M192Z 19
1N2384 10M202Z 20
1N2985 10M222 22
Type Type
(Note 3) (Note 1)
(Case 54) (Case 54)
1N2804 50M6.82 6.8
1N2B05 50M7.52 1.5
1N2806 50MB.2Z 8.2
1N2B07 50M9.12 g.1
1N2B08 50M10Z 10
1N2809 S0M11Z 11
1N2810 50M12Z 12
1N2811 50M13Z 13
1N2812 50M14Z 14
1N2813 S0M152 15
1N2814 S50M16Z 16
1N2815 50M17Z 17
1N2B16 S50M182 18
1N2B817 50M192 19
1N2B18 s0M202Z 20
1N2819 50M22Z2 22
NOTES:

MOTOROLA SILICON ZENER DIODES

R-RECTIFIER
Motorola's new Zener Diode-Rectifier
Handbook is a valuable reference piece
for circuit design engineers. This 185-page
guide to basic theory, design characteris-
- =/ tics, and applications of versatile zener
diodes is available through your Motorola Distributor.
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(Note 3)
(Case 52)

1N3038
1N3039
1N3040
1N3041

1N3042
1N3043
1N3044

1N3045

(Note 1)
1.5M22Z
1.5M24z7
1.5M25Z
1.5M272
1.5M30Z

1.5M33Z
1.5M36Z
1.5M39Z
1.5M43Z
1.5M452

1.5M47Z
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1.5M52Z
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1.5M622

Type*
(Note 3)
(Case 56)
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1N2985
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1N3001
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(Note 3)
(Case 54)
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On a single sheet, the Motorola Silicon Zener Diode
Reference Chart provides a comprehensive listing of
the most complete zener line in the industry. It can be
obtained by writing on your company letterhead to
your nearest Motorola District Office or to Motorola
Semiconductor Products Inc., Technical Information
Center, 5005 E. McDowell, Phoenix, Arizona.

Max.
Nominal Test  Imped.
Type . Voltage Current Zzr
(Note 1) @ lzr (lzr) @ lzr (Note 3)
(Case 57) (Vz)Volts mA ochms {Case 52)
1M522 52 5.0 100 1N3046
1M562 56 4.5 110 1N3047
1M622Z 62 4.0 125 —
1M682 68 7 150 1N3048
1M752 75 3.3 175 1N3049
1M822 82 3.0 200 —
1M91Z 91 2.8 250 1N3050
1M100Z 100 2.5 350 1N3051
1M1052 105 2.5 400
1M110Z 110 2.3 450
Case (Note 1)
55 22 17 16 1.5M68Z
55 24 16 17  1.5M752
55 25 15 18 1.5M82Z
55 27 14 20 1.5M91Z
55 30 12 25 1.5M100Z
55 a3 11 30 1.,5M1052
55 36 10 35 1.5M110Z
55 39 10 40 1.5M1202
55 43 9.0 45 1.5M130Z
55 45 B.5 50 1.5M140Z
55 47 8.0 55 1.5M1502
55 50 7.5 60 1.5M175Z
55 52 1.2 65 1.5M200Z
55 56 6.7 75
55 62 6.0 85
Type Type*
(Note 1) (Note 3)
(Case 56) (Case 56)
10M24Z 24 105 5 1N3002
10M25Z 25 100 6 1N3003
10M272 27 95 7 1N3004
10M30Z2 30 BS B 1N3005
10M33Z 33 75 9 —_
10M36Z 36 70 10 1N3007
10M392 39 65 11 1N3008
10M43Z 43 60 12 1N3009
10MA452 45 55 13 —_
10M47Z 47 55 14 1N3011
10M50Z 50 50 15 1N3012
i 51 50 15 —
10M522 52 50 15 1N3014
10M56Z 56 45 16 1N3015
10M62Z 62 40 17
10ME8Z 68 37 18
Type Type
(Note 1) (Note 3)
(Case 54) (Case 54)
S0M242 24 520 2.6 1N2B35
S50M25Z 25 500 2.7 1N2836
50M272 27 460 2.8 1N28B37
S50M30Z 30 420 3.0 1N2838
50M33Z a3 380 3.2 1N2839
50M362 36 350 3.5 1N2840
50M39z 39 320 4.0 1N2BM1
50M437 43 290 4.5 1N2842
530M452 45 280 4.5 —
50M47Z 47 270 5.0 1N2843
50M50Z 50 250 5.0 1N2844
—_— al 245 5.2 -—
S0M527 52 240 5.5 1N2845
50M56Z 56 220 6 1N2846
50M62Z 62 200 7
50M68Z 68 180 B

1. Standard tolerances of 5, 10, and 20% are available
— no suffix is =20% ftolerance; 10" suffix is +10%
tolerance, and *’5" suffix is ==5% tolerance.

2. No suffix denotes +=10% folerance. A" suffix is
+5% tolerance.

3. Standard tolerances of 5, 10, and 20% are available
— no suffix is =20% tolerance; A" suffix is +10%
tolerance, and ""B"' suffix is +~5% tolerance.

Nominal Test
Type Voltage Current
(Note1) @ lar (1zT)
(Case 57) (Vz) Volts mA
1M120Z 120 2.0
1M130Z 130 1.9
1M140Z 140 1.8
1M150Z 150 1.7
— 160 1.6
1M175Z 175 1.4
_ 180 1.4
1M2002 200 1.2
Case
1) 68 5.5
55 75 5.0
55 82 4.5
55 91 4.1
55 100 3.7
55 105 3.5
55 110 34
55 120 3.1
55 130 2.9
55 140 2.7
55 150 2.5
55 175 2.1
55 200 1.9
Type
(Note 1)
(Case 56)
10M752Z 75 33
10M822 g2 30
10M91Z 91 28
10M1002 100 25
10M1052 105 25
10M110Z 110 23
10M120Z 120 20
10M1302 130 19
10M140Z 140 18
10M150Z 150 17
— 160 16
10M1752 175 14
—_— 180 14
10M200Z 200 12
Type
(Note 1)
(Case 54)
50M752 75 170
20MB2Z 82 150
s0M91Z 91 140
soM100Z 100 120
50M1052 105 120
S50M110Z 110 110
50M120Z 120 100
50M130Z 130 95
50M1402 140 90
50M1502 150 85
—_ 160 80
SOM1752 175 70
— 180 68
50M200Z 200 65

Imped.

Zon
@ lzr
ohms

550
700
900
1000
1100

1200
1200
1500

95
110
130
150
200

250
300
350
400
600

700
800
1000

22
25
35
40
45

35
75
100
125
175

200
250
260
300

11
15
20
25

30

50
60
75

80
85
90
100

Industrial
1-WATT
DIFFUSED
ZENER
DIODES
(Continued)

Industrial

1.5-WATT

DIFFUSED
ZENER
DIODES

Industrial
10-WATT
DIFFUSED
ZENER
DIODES

*Add suffix -
“B (Sig C)" lor
Military Types
(5% series)

Industrial

S0-WATT

DIFFUSED
ZENER
DIODES




MOTOROLA SILICON RECTIFIERS

Forward Current Max. Forward Voltage Drop Max. Reverse Current

_ Full Cycle Maximum
Type Average Peak ~Full Cycle At Max. Rated Avg. as Half  Operating
Number PIV Half Wave One Cycle Average at Volts (dc) Wave Rect. Temp.
Rectified Surge Continuous Max. Ratings mA (Resist. Ld.)
Amps Amps Volts (dc) Volts mA
Case 52 (50°C) (150°C) (60 cps @ 25°C) (25°C @ S00mA) (150°C) (25°C) (150°C) (150°C)
1N2610 100 0.750 0.250 30 1.1 0.5 0.01 0.5 0.3 175°C
1N2611 200 0.750 0.250 30 1.1 0.5 0.01 0.5 0.3 175°C
FLANGELESS 1N2612 300 0.750 0.250 30 1.1 0.5 001 0.5 0.3 175°C
HEI:T]HEHS 1N2613 400 0.750 0.250 30 1.1 0.5 0.01 0.5 0.3 175°C
1N2614 500 0.750 0.250 30 1.1 0.5 0.01 0.5 0.3 175°C
1N2615 600 0.750 0.250 30 1.1 0.5 0.01 0.5 0.3 175%C
1N2616 800 0.750 0.250 30 1.1 0.5 0.01 0.5 0.3 175°C
1N2617 1000 0.750 0.250 30 1.1 0.5 0.01 0.5 0.3 175°C
Case 55 (25°C) (150°C)*(60 cps @ 25°C) (25°C) (150°C) (150°C) (25°C) (150°C) (25°C) (150°C)
1N1563 100 1.0 0.5 70 1.2 1.0 — 0.005 0.500 150°C
. 1N1564 200 1.0 0.5 70 1.2 1.0 — 0.005 0.500 150°C
SINGLE-ENDED 1N1565 300 1.0 0.5 70 1.2 1.0 = 0.005 0.500 150°C
RECTIFIERS 1N1566 400 1.0 0.5 70 1.2 1.0 == 0.005 0.500 150°C
1N1563A 100 1.5 0.25 70 1.2 0.9 iyt 0.0015 — 0.003 0.150 175°C
*100°C on 1N1564A 200 1.5 0.25 70 1.2 0.9 — 0.0015 — 0.003 0.150 175°C
“Nan-A" Types 1N1S65A 300 1.5 0.25 70 1.2 0.9 = 0.0015 — 0.003 0.150 175°C
1N1566A 400 1.5 0.25 70 1.2 0.9 — 0.0015 — 0.003 0.150 175°C
Case 57 (50°C) (150°C) (60 cps @ 25°C) (25°C @ 300 mA) (150°C) (25°C) (150°C) (25°C)
1N440 100 0.300 - 15 1.5 — i o 0.0003 150°C
1N441 200 0.300 —_ 15 1.5 —_ —- — 0.00075 150°C
1N442 300 0.300 - 15 1.5 — —_— — 0.001 150°C
1N443 400 0.300 — 15 1.5 — — i 0.0015 150°C
1N444 500 0.300 s 15 1.5 - — — 0.00175 150°C
1N445 600 0.300 e 15 1.5 — —_ s 0.0020 150°C
(50°C) (150°C) (60 cps @ 25°C) (25°C @ 750mA) (150°C) (25°C) (150°C) (25°C)
1N440B 100 0.750 0.250 15 1.5 sy — — 0.0003 165°C
1N441B 200 0.750 0.250 15 1.5 — == e 0.00075 165°C
1N442B 300 0.750 0.250 15 1.5 — _— — 0.001 165°C
1N443B 400 0.750 0.250 15 1.5 - — —- 0.0015 165°C
1N444B 500 0.650 .- 15 1.5 —- —_— — 0.00175 150°C
1N4458 600 0.650 i 15 1.5 - - — 0.002 150°C
(50°C) (150°C) (60 cps @ 25°C) (25°C @ 500mA) (150°C) (25°C) (150°C) (150°C)
1N536 50 0.750 0.250 30 1.1 0.5 0.01 0.5 0.3 175°C
1N537 100 0.750 0.250 30 1.1 0.5 0.01 0.5 0.3 175G
**{N538 200 0.750 0.250 30 1.1 0.5 0.01 0.5 0.3 175°C
1N539 300 0.750 0.250 30 1.1 0.5 0.01 0.5 0.3 175°C
**{N540 400 0.750 0.250 30 1.1 0.5 0.01 0.5 0.3 175°C
**1N547 600 0.750 0.250 30 1.1 0.5 0.01 0.5 0.3 175°C
1N1095 500 0.750 0.250 30 1.1 0.5 0.01 0.5 0.3 175°C
1N1096 600 0750 0.250 30 1.1 0.5 po1. o0 0.3 175°C ‘
(25°C) (150°C) (60 cps @ 25°C) (25°C @ 500mA) (150°C) (25°C) (150°C) (25°C)
1N599 50 0.600 = 10 — 1.5 — — 0.025 150°C -
1N599A 50 0.600 — 10 — 1.5 — = 0.001 150°C
1NGOO 100 0.600 — 10 — 1.5 = — 0.025 150°C
1NGO0A 100 0.600 — 10 e 1.5 i — 0.001 150°C
1NGO1 150 0.600 — 10 - 1.5 — - 0.025 150°C
1NGO1A 150 0.600 = 10 — 1.5 — —_ 0.001 150°C
1NG02 200 0.600 — 10 = 1.5 — — 0.025 150°C
1NGD2A 200 0.600 = 10 — 1.5 = s 0.001 150°C
1NG03 300 0.600 et 10 — 1.5 — = 0.025 150°C
(25°C) (150°C) (60 cps @ 25°C) (25°C @ 500mA) (150°C) (25°C) (150°C) (25°C)
1MED3A 300 0.600 R 10 = 1.5 — — 0.0010 150°C
1NG04 400 0.600 — 10 — 1.5 — — 0.0015 150*3
1NGD4A 400 0.600 =3 10 —_ 1.5 —_ — 0.0015 150°
TOP HAT 1N605 500 0.600 - 10 — 1.5 — = 0.0020 150°C
RECTIFIERS IN6OSA 500  0.600 — 10 i 1.5 i 0.0020 150°C
1NG06 600 0.600 — 10 = 1.5 — — 0.0025 150°C
1NGDGA 600 0.600 = 10 — 1.5 — — 0.0025 150°C
(30°C) (150°C) (60 cps @ 25°C) (25°C @ 500mA) (150°C) (25°C) (150°C) (150°C)
1N560 800 0.600 e 15 = 0.5 = - 0.300 150°C
1N561 1000 0.600 o 15 - 0.5 — — 0.300 150°C
(50°C) (150°C) (60 cps @ 25°C) (25°C @ 500mA) (25°C) (25°C) (150°C) (150°C)
1N1100 100 0.750 — 15 — 1.5 — = 0.3 165°C
1N1101 200 0.750 v 15 — 1.5 —a — 0.3 165°C
1N1102 300 0.750 o 15 55 1.5 — — 0.3 165°C
1N1103 400 0.750 e 15 g 1.5 .= — 0.3 165°C
1N1104 500 0.750 — 15 = 15 — — 0.3 165°C
1N1105 600 0.750 15 NG 1.5 — — 0.3 165°C
(100°C) (150°C)
1N1169 400 0.500 — 3.5mA with 500mA Ld. @ Ambient Operating 100°C for TV and Radio Applications
(25°C) (110°C) (60 cps @ 25°C) (25°C @ 1 amp) (25°C) (25°C) (150°C) (150°C)
1N1217 50 1.2 0.5 15 1.2 1 0.500 1.500 =3 175°C
1N1218 100 1.2 0.5 15 1.2 1 0.500 1.500 =y 175°C
1N1219 150 1.2 0.5 15 1.2 1 0.500 1.500 — 175°C
1N1220 200 1.2 0.5 15 1.2 1 0.500 1.500 —_ 175°C
1N1221 300 1.2 0.5 15 1.2 1 0.500 1.500 — 175°C
(25°C) (100°C) (60 cps @ 25°C) (25°C @ 1 amp) (25°C) (25°C) (150°C) (150°C)
1N1222 400 1.2 0.5 15 G 1 0.500 1.500 — 175°C
1N1223 500 1.2 0.5 15 1.2 1 0.500 1.500 - 175°C
(25°C) (90°C) (60 cps @ 25°C) (25°C @ 1 amp) (25°C) (25°C) (150°C) (150°C)
1N1224 600 2 0.5 15 1.2 1 0.500 1.500 — 175°C
1N1225 700 1-3 0.5 15 1.2 1 0.500 1.500 — 175°C
(25°) (80°C) (60 cps @ 25°C) (25°C @ 1 amp) (25°C) (25°C) (150°C) (150°C)
1N1226 800 32 0.5 15 1.2 1 0.500 1.500 i 175°C
1N1443 1000 1.2 0.5 15 1.2 1 0.500 1.500 — 175°C
(25°C) (110°C) (60 cps @ 25°C) (25°C @ 1 amp) (25°C) (25°C) (150°C) (150°C) -
1N1217A 50 1.2 0.5 15 1.2 1 0.050 0.500 — 175°C
1N1218A 100 1.2 : 15 1.2 1 0.050 0.500 — 175°C
1N12194 150 1.2 0.5 15 1.2 1 0.050 0.500 — 175°C
1N1220A 200 1.2 0.5 15 1.2 1 0.050 0.500 — 175°C
1N1221A 300 1.2 0.5 15 1.2 1 0.050 0.500 — 175°C
=* 4vailable as 1N12228 400 1.2 0.5 15 1.2 1 0.050 0.500 - 175°C
JAN Units 1IN1223A 500 1.2 0.5 15 1.2 1 0.050 0.500 — 175°C
1IN1224RA 600 1.2 0.5 15 1.2 1 0.050 0.500 - 175°C




MOTOROLA SILICON RECTIFIERS

. Forward Current Max. Forward Voltage Drop Max. Reverse Current
Full Cycle
Average ~ Peak Full Cycle Avg. as Half
Half Wave One Cycle Average at At Max. Rated Wave Rect.  Maximum
Type Rectified Surge Continuous Max. Ratings Volts (dc) (Resist. Ld.) Operating
Number  PIV Amps Amps Volts (dc) Volts mA mA Temp.
Case 57 (25°C} (125°C) (6O cps (@ 25°C) (25°C @ amp) (125°C) (25°C)  (150°C) (125°C)
1N1487 100 0.750 0.250 15 ot 0.55 - = 0.400 140°C
1N1488 200 0.750 0.250 15 == 0.55 — — 0.300 140°C
1N1489 300 0.750 0.250 15 = 0.55 e = 0.300 140°C
1N1430 400 0.750 ©0.250 15 — 0.55 = — 0.300 140°C
(25°) (110°C) (60 cps @ 25°C) (25°C @ amp) (125°C) (25°C)  (150°C) (125°C)
IN1491 500 0.750 0.250 15 o 0.55 — e 0.300 125°C TOP HAT
(25°C)  (95°C) (BO cps @ 25°C) (25°C @ amp) (125°C) (25°C)  (150°C) (125°C) OP HA
1N1492 600 0.750 0.250 15 = 0.55 = = 0.300 120°C RECTIFIERS
(50°C) (100°C) (60 cps @ 25°C) (25°C @ amp) (100°C) (25°C)  (150°C) (100°C) (CONTINUED)
1N1692 100 0.600 0.250 20 — 0.6 — = 0.500 115°C
1N1693 200 0.600 0.250 20 = 0.6 — 0.500 115°C
¢ 1N1634 300 0.600 0.250 20 . 0.6 _— — 0.500 115°C
IN1695 400 0.600 0.250 20 - 0.6 — - 0.500 115°C
1N1696 500 0.600 0.250 20 — 0.6 — — 0.500 115°C
1N1637 600 0.600 0.250 20 = 0.6 > — 0.500 115°C
Case 56 (135°C) (1 second) (25°C @ 500mA) (150°C) (25°C) (150°C) (25°C) {135°C)
' **1N253 100 1.000 4.0 1.5V @ 1.0A s 0.300 = 0.1 1.0 175°C
**1N254 200 400 1.5 1.5V @ 0.54 i 0.300 — 0.1 0.4 175°C
**1N255 400 400 1.5 1.5V @ 0.5A = 0.300 = 0.15 0.4 175°C
**1N256 600 .200 1.0 2.0V @ 0.54 - 0.300 — 0.25 0.2 175°C
(150°C) (60 cps @ 25°C) (25°C @ 500mA) (25°C) (25°C)  (150°C) {150°C)
1N340 100 .200 10 —_ 2 = = 0.1 170°C
1N349 100 200 10 . 2 - 0.1 170°C
1N337 200 .200 10 i 2 — 0.1 170°C
1N346 200 200 10 — 2 EE — 0.5 170°C
1N335 300 .200 10 = 2 = — 0.2 170°C
1N344 300 .200 10 — 2 1= - 0.5 170°C
1N333 400 200 10 - 2 . = 0.2 170°C
1N342 400 .200 10 = 2 - 2 0.5 170°C
1N339 100 .400 15 e 2 = - 0.1 170°C
1N348 100 .400 15 4 2 s — 0.5 170°C
1N336 200 .400 15 =i 2 — - 0.1 170°C
1N345 200 400 15 i 2 et — 0.5 170°C
1N334 300 400 15 = 2 - o 0.2 170°C
1N343 300 400 15 =0 2 e == 0.5 170°C
1N332 400 400 15 o 2 e = 0.2 170°C
1N341 400 400 15 = 2 o i 0.5 170°C
1N347 100 1.0 e = 2 — s 0.5 175°C
. 1N338 100 1.0 — — 2 = - 0.5 175°C
\ (150°C) (60 cps @ 25°C) (25°C @ 500mA) (150°C) (25°C) (150°C) (150°C)
1N562 800 .400 15 i 0.65 — - 0.3 150°C
1N563 1000 400 15 = 0.65 = v 0. 150°C
(100°C) (60 cps @ 25°C) (25°C @ 500mA) (150°C) (25°C) (150°C) (25°C)
1N550 100 500 4 1.5 - — gt 0.0005 150°C
1N551 200 500 4 1.5 == — — 0.001 150°C
1N552 300 500 4 1.5 - == i 0.0015 150°C 1/16”
1N553 400 .500 4 1.5 = — - 0.0025 150°C /
INSS4 500 .500 4 1.5 — — — 0.0035 150°C STUD-MOUNTED
1N555 600 .500 4 1.5 s — = 0.0035 150°C RECTIFIERS
(100°C) (60 cps @ 25°C) (25°C @ 500mA) (25°C @ 100mA) (25°C) (150°C) (25°C)
1NGD7 50 1.0 2 = 1.5 - - 0.025 150°C
1NGOTA 50 1.0 2 == 1.5 == = 0.001 150°C
1NGOS 100 1.0 2 i 1.5 = o 0.025 150°C
1NGOBA 100 1.0 2 — 1.5 — - 0.001 150°C
1N609 150 1.0 2 e 1.5 = =t 0.025 150°C
1NBOSA 150 1.0 2 - 1.5 - 0.001 150°C
1N610 200 1.0 2 — 1.5 = == 0.025 150°C
1ING10A 200 1.0 2 — 1.5 _— 0.001 150°C
1NG11 300 1.0 2 — 1.5 — e 0.025 150°C
INGT1A 300 1.0 2 - 1.5 — 0.001 150°C
1N612 400 1.0 2 - 1.5 - i 0.025 150°C
1N612A 400 1.0 2 =" 1.5 — als 0.0015 150°C
1NG13 500 1.0 2 = 1.5 — e 0.025 150°C
F ING13A 500 1.0 2 = 1.5 jue = 0.002 150°C
1NG14 600 1.0 2 = 1.5 — — 0.025 150°C
ING14A 600 1.0 2 =7 1.5 — 0.0025 150°C
(85°C) (150°C) (60 cps @ 25°C) (25°C (@ 500mA) (150°C @ 200mA) (25°C)  (150°C) (25°C)
1N1115 100 1.5 0.6 30 — 0.65 i o 0.3 175°C
s IN1116 200 1.5 0.6 30 b= 0.65 — - 0.3 175°C
1N1117 300 1.5 0.6 30 = 0.65 = = 0.3 175°C
IN1118 400 1.5 0.6 30 —_— 0.65 — s 0.3 175°C
IN1118 500 1.5 0.6 30 = 0.65 p= = 0.3 175°C
1N1120 600 1.5 0.6 0.65 = o 0.3 175°C
(140°C Case) (60 cps @ 25°C) (25°C @ 500mA) (150°C @ 200mA) (25°C)  (150°C) (25°C)
1N1537 50 1.6 15 1.2 1 0.05 0.5 — 175°C
1N1538 100 1.6 15 1.2 1 0.05 0.5 — 175°C
1N1533 150 1.6 15 1.2 1 0.05 0.5 == 175°C
IN1540 200 1.6 15 1.2 1 0.05 0.5 = 175°C
IN1541 300 1.6 15 1.2 1 0.05 0.5 o 175°C
1N1542 400 1.6 15 1.2 1 0.05 0.5 2l 175°C ** dvailable as
1N1543 500 1.6 15 1.2 1 0.05 0.5 i 175°C JAN Units
1N1544 600 1.6 15 1.2 1 0.05 0.5 — 175°C
Case 42 (50°C) (150°C) (60 cps @ 25°C) (25°C @ 40 amps) (150°C) (25°C) (150°C)
+1H3208 50 s 15 250 1.5 . 1.0 o= 175°C 11f1ﬂ”
t1N3209 100 - 15 250 1.5 = 1.0 e 175°C
11H32H: 200 - 15 250 1.5 1.0 = 175°C STUD-MOUNTED
+1N321 300 — 15 250 1.5 — 1.0 — 175°C
t1N3212 400 - 15 250 1.5 T 1.0 = 175°C RECTIFIERS
fﬂi”aﬁi (50°C) (150°C) (60 cps @ 25°C) (25°C @ 40 amps) (150°C) (25°C) {150°C) :
50 - 18 300 1.5 L 2.0 it 175°C
{MR323 100 — 18 300 1.5 5 2.0 = 175°C INDUSTRIAL
tMR324 200 i 18 300 1.5 e 2.0 - 175°C GENERAL
tMR325 300 — 18 300 1.5 = 2.0 175°C PURPOSE
tMR326 400 — 18 300 1.5 o 2.0 e 175°C

tAvailable in g

SEE PAGE 10 FOR OQUTLINE DRAWINGS Reverse Polarity




MOTOROLA DEVICE OUTLINE DIMENSIONS

ALL DIMEN JNE ARE IN IMC

POWER TRANSISTORS

-

CASE 1 (.041 PINS) Case 2 Case 4 CASE 5 (with LUGS)

CASE 3 (.050 PINS)
|

= ! = - e |

CASE 6 (with Flexible LEADS)

300
b+~ 1.53 =+ .01 = - 1.53 + .01 1.53 = .01
%g_ | . o MAX
; e . - P —a4 1.220 MAX DI -
i- :‘QJJ l [ E [ _"‘"I | —.—.—.'995 DIA
3 ;II.- - 1 =l n . Em 1.005
7 300 . ;I] : 6B MAX o ___.i E : :i 4
MAX ! S 1 ;
Z_ PIN DIA 041 DIA it f U "5?—‘5{]5} 32
] R “ HOLE FOR #1 — 610
— MOUNTING BASE “— MOUNTING BASE i iF":I-Elflzr_.ﬂu.lj ey
NF-2A TH __| o 072 MIN
(Standard TO-3 Package) (Standard TO-3 Package) (Standard TO-3 Package
with Solder Lugs) (Standard T0-36 Package)
MESA TRANSISTORS 265
292

_.1 |.._ L W #6-32 NC-2A THREAD
fa ’@ 'E?if —-1 |-_ L : @ uﬂg j r EUPPEH STUD
)£ . DIA : ﬂ
g 515 MAX

185 MAX 7
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'.' § V. -
500 MIN 4 i /S Win T
_ 4.002 | | 500 MIN it 019
2 Sl B —.001 | —— 5I:Iﬂ MIN
017 -] R 016 5n|:: MIN
s e - 230 360 j e s
Case 21 | DIA Case 22 ' Ef‘f Case 23 -'Sff ] i Case 24
(Standard TO-17 (Standard TO-18 'ﬂD .
Package) Package) /<\ ! 110 Ars | | _,: | 180 .,
071 =.002 100 — m NOM . W - 185
MILLIWATT TRANSISTORS _ SILICON RECTIFIERS *
317 - :
e -
Cas | ZENER DIODES f
350 :
~ ! I|I b
\b\t\_ | ,;:i‘ 2 7/16 HEX
NN 1.5 +.002 B g § e
“k.‘ “.1 MIN -::Ir 4k 3 001 s, | l
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% DIA - |- 16 GUAGE 070 NOM | | MAX DIA
10 | |
Y il 350 aa Y| e _: = TE
| e - WX *
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- pﬂﬁt " 1/4-28 NF 2A - Package) y =
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ﬁ;
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(Standard
F 4 DO-1
Package)

020 =
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001 DIA 035 DIA ‘020 DIA i
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: 2220 DA
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SEMICONDUCTORS

Motorola currently offers military-type semiconductors from all product categories,
including transistors, rectifiers, and zener diodes .. . . added proof of the quality
and reliability inherent in all Motorola devices for both the Industrial and the Military user.

POWER TRANSISTORS

S A ) R R e MIL-T-19500/13A
2N29TA (BIG. C) ..o iiiiiiinnnn. . .MILT-19000A/36
oL 0 d R I 2R o RS e P MIL-T-19500A,/67
SR TR B0 C) LGty e e e MIL-T-19500/68
SN OE LN ) cicivininn winin pn s i e iwi e MIL-5-19500/122

MILLIWATT TRANSISTORS

BRI RIIRIN -, s o A SR M MIL-T-19500/4A
20EG] WSAF) ......ccvnrerinr s e MIL-T-19500/45
by 2L R o e e e MIL-T-19500/50A
EPDROD LRI .o v oo i win n AR R MIL-5-19500/518B
F g o T R e L MIL-T-19500/52B

MESA TRANSISTORS

AP A ) ovvnnsmmnnsnnsnsenmees MIL-5-19500,/123
SR RSN - e e s e e MIL-5-19500/86

SILICON RECTIFIERS

TN253 (JAN)
1N254 (JAN)
1N255 (JAN)
1N256 (JAN)
TN538 (JAN)
TN540 (JAN)
TN547 (JAN)

llllllllllllllllllllllllllll

------------------------------

.............................

----------------------------

MIL-E-1/1024A
MIL-E-1/989B
MIL-E-1/990B
MIL-E-1/991B
MIL-E-1/1084A
MIL-E-1/1085A
MIL-E-1/1083A

SILICON ZENER DIODES™
MIL-S-195008 /124 (S1G. C) (5% Series)

1N2970B * 1N2985B 1N3001B
1N29718B 1N2986B 1N3002B
1N2972B 1N2988B 1N3003B
1N2973B IN2789B 1N3004B
1N2974B 1N2990B 1N3005B
1N2975B 1N2991B 1N30078B
1N2976B 1N2992B 1N3008B
1N29778B 1N2993B 1N30098B
1N2979B IN2995B TN3011B
1N2980B 1N2997B TN3012B
1N2982B 1N2999B 1N3014B
1N2984B 1N30008B 1N30158

*Reverse polarities (suffix RB) are avdilable in all zener diodes listed.
These also meet MIL-S-19500B/124.
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MOTOROLA SEMICONDUCTORS

At Motorola’s Semiconductor Products Division some of the world’s top scientists and engineers Q
are engaged in continuous research and development programs to make reliable semiconductor compo-
nents a byword at Motorola.

The modern Motorola semiconductor center in Phoenix, Arizona, was one of the first to be de-
signed and constructed for the complex processes involved in the manufacturing of high-quality semi-
conductor devices. Advanced equipment, much of which has been designed by Motorola engineers, places
the production, development, and basic research areas among the world’s finest.

Reliability is designed into Motorola semiconductor components from the very beginning. With
its original concept of reliable components, Motorola has produced millions of dependable, performance-
proven semiconductors.

FOR IMMEDIATE DELIVERY
WRITE OR CALL

HAMILTON ELECTRO SALES

11965 Santa Monica Blvd. Los Angeles 25, California
BRadshaw 2-9154

YOUR AUTHORIZED MOTOROLA SEMICONDUCTOR DISTRIBUTOR




