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MILITARY SPECIFICATION
SEXICORDUCTOR DEVICE, TRANSISTOR, PNP, GERMANIUM, HIGH-POWER

TYPE 2N1ThA

This specification ia mandatory for use by all Departmenta
and Agencies af the Department of Defense.

1. SCOPE

1.1 Sgppe. This specificatlon covers the detail requirements for s high-power, FNP germanium
transistor and 13 in sccordance with MIL-5-195037 except as othervise specified herein.

1.2 Physical digenaiona. See figure 1 (T0-6).

1.3 Absoluto-paxigun ratings:

Pg V
g = 25%C Ig Ip Voo | VEZRo vcro Tatg
() (Adc) (Adg) (¥de) | (¥do) (¥gs) (4c)
75 73 4 =80 &0 =40 65 to +100
V/ Darate 1.0 ¥/*C for Tygmom 25%C,
1.4 Prigary electrical charscieristice.
Vo, {aat)
st Vop = =2 Vo CE
hyz ot Vop Ica 2 ade | fpmy | %3
Ic=o1.28dc| Ig= -54de | TB= -2 4dc
(¥dg) (m) 1 (2cA)
Min &0 2 — 0.1 —
Mux 80 — 0.7 — 0.5

2, APPLICAELE DOCUMENTS

2,1 The follouing documents, of tha isaue 1n effect on date of invitation for bids or roqusst for
propeasl, form a part of the specificastion to the sxtent specified harein:

SPECLFICATION
Hilitary

MIL-3-19500 - Semiconductor Devices, Genaral Specification for.
"STANDARD )
Hilitary

MIL-8TD=-750 - Test Mathods for Semiconductor Devices.

(Coples of specifications, otandards, dravings, and publications required by suppliers in conneotian
with spescific procurepent functionsa ashould be obtained from the procuring activity or as directad by
the eontracting officar.)
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'3, REQUIREMENTS

3.1 Ceneral. Requirsments shall be in meceordance with MIL-S-1%9400, and s sperifiad herelr.
3.2 Abbrevistions, pygbols, and definitiona, The abbrevlatiura. 8ymbols, and definition. usad herei:n

are defined in MIL-5-19500 and as [ollovs:
Ty « =« v i e s e e Mounting-base tempersture.

3.3 Deaigh and conptryction, Transistors shall be of the design, construction, and physical dlzmensions
spacified on figure 1.~

- 3.4 Performimcs chatpcteristics. Performance characteriatics shall ba as specified ir tables I, II,
and I.II and as followa:

341 I oparati Transistors shall operate satisfactorily
without voltage derating (see table IIT}.

3.5 Marking, The folloving marking, opecified in MIL-5-19500, may be cmitted from the body of the
traasistor:

(s) Country of origin
(b) Manufacturer's identificatlon.

4. qm.m ASSTRANCE FROVISIONS

[

4.1 Sampling and inspection. Sampling andlln_nrngctign shall be in mccordance uith MIL-5-19500, and as=
spacifiad herein.

4.2 gQualificetion Inspection. Qualification inspection shall consist of the exmminations and tesis
specified in tables I, II, and IXI.

4.3 Quality conformance inspgetion. Quality conformance inspgction shall consist of groups A, B, and T
inspectliaons.,

-4.3.1 Q[ggn A_inspection, Oroup A inspection shall consist of the examinations and tests specifiad in
tabls I.

4.3.2 Qroup B jnspection, Group B ipspection shall consist of the examinations and tesats specifiecl in
table II.

4.3.3 Qragup € anctiog, Group C inspection mhall consiat of the examinations and tesats specified in
table III. Thia inzpection smu be conducted on the initial lot and thereafter every six months during
production.

Mathods of examinatlon apd test, Methods of examinstion and teat shall be as specified in tablea I,

11, a.nd III and a3 follows:

4.4.1 8 c on The transistor shall be sxamined for evidence of corrosion and legibility
of marking before the specified measurenents are made (see table IT),

4.4.2 Inspectlon conditjons, All measurements are to be made at Tc = 25°C unless othervise spacified.

'4.4.3 Tost messurepent, Test measuremsnt shall be mads after thermal aquilibrium has been resched ot
the texmperature spacilied.

4.4.4 Pulse testing, Pulse measurements shall be used in accordnnce with Sectlon 4 of MIL-ST0-750.

- 4.4.5 Soldersbilitv, The solderability test shall apply to ths two flexible laads only. Tha insulating
sleove shall be removed during this test. The depth of immersion 13 10 be withln 1 ineh of the seating plane.
deceptance criteria shall be that the determination is 95% covered by a continuous new solder coating to

_ within 1-1/4 ineh * 1/8 inch of the seating plane '

4,4.6 Moisture recistance, The insulation may be removed from the emittsr and base leads prior to
onking the end-point measuremant.

. &.4.7 Termipal ptrength (atud torave}. Acceptance criteris after the atud torqus test shall be
~dimensions D'and H of figure 1. Elongation will be alloved within these ligits.
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H \— GREEN INSULATING

c -5 +
1 J
c
SEATING ]
PL ANE F DIA
EMITTER
DIMENSIONS
LTR INCHES MILLIMETERS
MIN MAX MIN MAX
A 1313 33.35
B 625 15.88
C| 00| 312] 2.54| 7.92
D | .375 | .500| 9.53 | 1270
E | 1.500 38.10 4
F 141 3.58
G| .670 | .710] 17.02| 18.03
H 3.5
J ] 1,125 | 1.375 | 78.58 | 34.93 |4,6

SLEEVE INDICATING

BASE BASE
s

NOTES:

1. All dimensions in inches.

2. Metric equivalents (to the nearest .01 mm)
are given for general information only and

are based upon ! inch = 25.4 mm,

10-32 UNF-2A.

Two leads,

The collector shall be intemally connected to
the mounting base.

Measured from the seating plane.

A preferred alinement gage is shown an figure

2.

&h:hw

4 O~
v

Figure 1. Physical dimensions of transistor type IN174A,
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:2340x.0005 DIA

2 HOLES I5001.0005 DIA
\20301 .0005 DIA /—34501 .0005R
\ AN
INCHE §
t—- 0005
‘ 1/64
.1500
—_ = 2030
S .2340
1/4
-3450
1-1/4
| l 41
rp——————— | — L+ L
I MIN ——o 2 e
NOTES:
1. Metric equivalents {to the nearest .01 mm) are given for genera! information

only and are based upon 1 inch = 25.4 mm.

Figure 2. Alinement gage for transistor type 2N 174A.
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lskie [. Jroup 4 inapection.
MIL-STD-750 L Linmita
Examinatlen or test — P symaol
Mothod Daialls D Min Max Unit
Subgroup 1 16
Visual and mechanical 2071
examipation :
Subgroup 2 3
Breakdown voltags, emitter 3026 Bias cond. D; Ig = =10 mAde BVERD =60 -— Vde
10 bane
Collector to base cutoff 3026 Bias cond., D; Ve = -2 Vdc Icmn _— -200 uAde
current .
Breakdown veltage , collector| 3001 Bias cond. D; Ig = -15 mhde BVemn -80 -— Vde
to base
Flosiing potential 3020 Vgp = -B0 Vde; Voltmeter VEgF — -1.0 Vde
input resistance = 10
Meg. anin.
Collector to emitter voltage | 3071 'Ig = -12 Ade; Ip = -2 Ade Vee(sat)] - | 0.7 | Vdc
(saturated)
Basa emitter voltage 3066 Test cond. B; Vgg = =2 Vdc; VgE —_— -0.9 Vde
{nonsaturatad) Ig = -5 Ade
Forvard-current transfer T307%  |Veg = -2 Vde; Ig = -1.2 Ades hpg L0 a | -—
ratlo pulsed (see 4.4.L)
Forward-current transfer 3076 \’c = =2 Vde; Ig = =5 Ade; heg 25 _— _—
ratio puEned {mes L.4.4)
Breakdown voltaga, collector 011 Biaa cond. D; Ig = -250 mide BVCED =40 -— Vde
%0 emlitter
Subgroup 3 10
Small-signal short-circuit 3301 Vpg = =12 Vde; Ig = -1.2 Ade foew 0.1 — me
forvard-current trarsfer-
ratio cutoff frequency
High-temparsture operation: Typ = *71°C oin
Collector to base 3036 | Bias cond. D; ¥gB = -30 Vdc Icm _— -6 | mAdc
cutoff current
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Table 11. Groyw B inscectios.
MiL-STD-750 L Limits
Examination or test - g Symbol
: Yy
Msthod Dotaila 5 Mo | Max | tmie
Subgroup 1 20
Physical dimenalions 206€ {See figure 1}
Subgroup 2 15
Solderability 2026 (See 4.4.5) — -— — ———
Temperature cycling 1051 Test cond. B, except _— -— — ——
atep 3, tpay = +35 :g °c
Thermal shock (gisss strain} 1056 [ Test cond, B — — | —e- —
Moiature resistance 1021 Omit initial conditioning -— — — ——
(mee 4.4.6)
‘End pointsi
Collactor to base 3036 Blas cond. D; Vop = -80 Vde Iem -— =15 mAde
cutoff current
Emitter to basa 3061 Bias cond. D; Vgg = -60 Vdc Igmo — =10 pAde
cutoff current
Subgreun 3 15
Shock 2016 Sonoperating; 1500 G, approx. — — -— —
0.5 manc; 5 blovs in each
orientation: I3, Y3, Y2, and
21
Vibration fatigue 206 Nonoperating —_ — — —
Vibration, variakle frequancy| 2056 Nonoperating — _— _— —
Constant acceleratien 2006 2000 5, in each orientation: -— — —— -—
X1, ¥y, T2 and 23
End points:
(Sape as subgroup 2)
Subgroun 4 ¥ 15
Torminal astrength (tenaion) 2036 Teat cond. A; 2 1bs.-10 sec. — — — —
Terninal strength (atud 2006 Test cond. 0F; 12 ln.-1ba. —_— — — —
torque) t 2 30 aec. (see £.4.7)
Subgroup § 20
Salt spray {corrosion) 1046 Teat cond. B (4B ars); aalt — — -— ——
solution shall ba 5% con-
centration
End pointa:
(Saze as subgroup 2)
Subgroug 6 s 10
High temperature life 1031 | Tatg = 100 °C - ——— -— _—
?nonopernuﬂg)
Eid pointas
Collector to base cutoff 3036 | Blas cond, D; Vgg = -80 Vde Icmo --- =22 cAde
current
Emitter to base cutoff 3061 Biss cond. D; Vgg = -60 Vde Ippo -— =22 mAde
current

See footntie at end of table.




~  MIL-5-19500/138

Table 1.. group 5 ipspection. - Continusd
) L
Examinatlon or teat MIL-STD-750 - Limits
. P Symbol
Methed Letails D win | max | Unit
End points: (Cont)
Forward-current 76 Vgg = =2 Vdej Ig = -1,2 Ade, hFE 30 100 -—
tranafer ratic , pulsed (see 4.4.4)
subgroup 7 A=10
Steady stste operation life 1025 TME = +75 *C min; P = 20 W _— — —-— -]
min,
End painta:
(Samn as subgroup 6)

v Elactrical rejects from the ewme lot- may be used for this teat.

Table III. Group C ingpsciion.

Examination or test MIL-8TD-750 # Limits
Mathad Dotsils g Symbol | Min Max Unit
subgroun 1 20
Baromatric pressure, reduced w001 Hormal mounting; Pressure = —_— -— — —
{altituds operation) 8 m Hg for 60 sec min;
(om0 3.4.1)
Measurepent during teatt ) I _
Collector to base cutolfl 3036 Bias cond. D; Vgp = =80 Vde Icm — 15 oddc
current
Therzal resistance 3151 6jc | — | o5 | =
(junction to cas.)

5., PREPARATION FOR DELIVERY

5.1 Preparation for delivery ard the quality assurance provisions for preparation for d.a].ivary nhlll
conform to MIL-8-19500,

. 6. NOTES

6.1 Hoten. Ths notes specified in MIL-8-19500 are applicable to thia specification,

vustodians: Preparing asctivity:
Army - EL Havy - SH ’
Mavy - SH
Alr Force - 11 v (Project 5960-2023)

Rariew activities:
Army - FL, MU, 5M, MI
Navy - SH
Air Ferce - 11, 17, 85

User activitlaa:
Army - Nons
Navy - CG, MC, WP
Alr Force - Nona




