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MILITARY SPECIFICATION

SEMICONDUCTOR DEVICE, TRANSISTOR, PNP, GERMANIUM
TYPES 2N1183, 2N1183A, 2N11838, ond
2N1184, 2N1184A, 2N1184B

1.1 Scope.- This specification covers the detail requirements for germanium, PNP,
transistors for use in medium-power circult applications. (See 6.2 herein.)

1.2 Outiine and dimensions.- (See Figure 1 herein.)

1.3 Maximum ratings.- (At Tp = +25°C, unless otherwise specified.):
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For power dissipation at amblent temperatures over + 25°C and up to +100°C, derate
at rote of 0.1 W/°C.

1.4 Particular electrical characteristics.~ (At Tp =+ 25°C,):
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2. APPLICABLE DOCUMENTS

2.1 The following documents, of the issue in effect on date of invitation for bids or
request for proposal, form a part of this specification to the extent specified herein:

SPECIFICATIONS

MILITARY
MIL-5~19500 Semiconductor Devices, General Specification For
STANDARDS
MILITARY
MIL-STD-750 Test Methods For Semiconductor Devices

(Copies of specifications, standards, drawings, and publications required by contractors
in connection with specific proourement functions should be obtained from the procuring activity
or as directed by the contracting officer. Both the title and number or symbol should be stipulat-
ed when requesting copies.)

3. REQUIREMENTS

3.1 General.~ Requirements for the transistors shall be in accordance with Specification
MIL=5-19500, and as otherwise specified herein.

3.2 Abbreviations and Symbols,- The abbreviations and symbols used herein are defined
In Specification MIL-5-19500;

3.3 Design and construction.~ The transistors shall be of the design, construction, and
physical dimensions specified in Figure 1 herein,

3.3.1 Terminal arrangement.~ The terminal arrangement on the transistor shall be as
indicated in Figure 1 herein,

3.3.2 Terminal-lead length.~ Terminal-lead length(s) other than that specifigd in Figure 1
may be furnished under contract or crder (see 6.3 herein); however, where such other lead
lengths are required and provided, it shall not be construed as affecting adversely the Qualified-
product status of the device, or applicable JAN marking.

3.3.3 Operating position.- The transistors shall be capable of proper operation in any

position,
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3.4 Performance characterlstics.~ The transistor performance characteristics shall be
as specified in Tables I, II, and Il herein. Except where specifically differentiated for
respective transistor types (see 1.3, 1.4, and Tables I, I, and 1ll), the performance require-
ments, including operating characteristics, ratings, test conditions, and test limits shall apply
equally to all transistor types covered herein. ’

3.5 Marking.- Except as otherwise specified hereln, marking shall be in accordance with
Specification MIL-5-19500, If any specification-requirements waiver has been granted, the
product-identification marking shall consist of the ‘classification® type designation only..(See

4.3.5 herein.)
4, QUALITY ASSURANCE PROVISIONS

4.1 General .- Except as otherwise specified herein, the responsibility for Inspection,
general procedures for acceptance, classification of inspection, and inspection conditions and
methods of test shall be in accordance with Specification MIL~S-19500, Quality Assurance

Provisions.,

4.1.1 Inspection lot.- Applicable to the semiconductor devices covered herein, the term
“inspaction Tot" shall be as defined In parograph 4.3.2.1 of Specification MIL-5-19500 except

that the 6-week-period time limitation stipulated therein shall be considered as not compulsory.

4,1.2 Procedure for lots held more than 1 year.- The requirements In Specification
MIL-5-19500, paragraph 4.2, applicable to "lots held more than 6 months" shall apply, here-
with, only to lots held more than 1 year.

4.2 Qualification and Quality Conformance inspection.~ Qualification and Quality
Conformance Inspection shall be in occordance with Specification MIL-5-19500, Quality
Assurance Provisions, and as otherwise specified herein (see 4.2.2 herein). Groups A, B, and
C inspection shall consist of the examlnations and tests specified in Tables I, il and IlI,
respectively, herein. Quaiity Conformance inspection shail inciude inspeciion of Preparation
for Delivery (see 5.1 herein).

4.2,1 Specified LTPD for subgroups.- The LTPD specified for a subgroup in Table I, II,
and 1ll herein shall apply for all of the tests, combined, in the subgroup.

4.2,2 Grous C testing.- Unless otherwise specified, Group C tests shall be performed on

the initlal lof and thereafter on a fot every 6 months. (See Table Ill herein.) The contractor
shall, throughout the course of a contract or order, permit the Government representative to
scrutinize all test data and findings covering manufacturer's test program on Group C characteris=
tics ond parameters for the product(s) concerned. Upon determination by the Government in-
spector (in advance of Group C, 6-month, test results) that Group C parameters are not being
odequately met, the Government Inspector may require lot-by-lot Inspection {normally for a
minimum of 3 consective lots) to be performed for required Group C tests.
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4,2,3 Disposition of somple units.~ Sample unlts that have been subjected to Group B,
Suogroup 4 and 5 tests shall not be delivered on the contract or order. Sample units that
Lave been )levblﬂd to and have PGSwd Ci‘GUP B, Subg.’oups ", 2, 3, 6, ond 7 tests, and
Group C Subgroup 1 test, these tests to be considered non-destructive, may be delivered on
the contract or order provided that, ofter Group B and C inspection is terminated, those sample
units are subjected to and pass Group A Inspection. Defectlve units from any sample group
that may have passed group inspection shall not be delivered on the contract or order until
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4.3 Particular examination and test requirements. -

4.3.1 Test temperature.- All elecirical performance characterisiics shall be measured ot an
cmbient temperature of + 25° * 3°C, unless otherwise wec!.ied. '

4.3.2 Inter-al for End=Point test measurements.—~ All appiiccble End=-Point Test measure-
ments shall be performed, after sample wnits have been subjscied to required physical~mechani-
cal or environmental test(s), In accordance with the fo'lowing time-delay limitations:

(a) For Qualification inspection: within 24 hours.
(b) For Quallty Conformance inspaction: within 96 hours,

4.3.3 Shock.- Ths thock fnsﬂnn apparatus shall be rannHa of nrnvldlna shock nuleas of

the specifled peck acceleration, wcveform, and pulse durcflon to fha body of the device. The
acceleration pulse, as determined from the unfiltered output of a transducer with o natural
frequency greater than 10,000 cycles per second, shall be a half-sine waveform with an
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duration shall be measured between the points at 10 percent of the peak acceleration during

rise, and at 10 percent of the peak acceleration durmg decay. Absolute tolerance of the pulse

duration shall be % 30 percent of the specified duration,
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mutiloting, or dismemberin hanical-stress tests to which samples are subjected, there shall

c
be no evidence of mechanical damage to any sample unit as a result of any of the Groups A, B,

and C tests.

P
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Table 1. Group A inspection.
est Method psr Examination or test Conditions LTPD Symbol Limits ~ Unit
L-STD-750 v 2/ Min  Max
Subgroup 1 10
2071 Visual and mechanical - -—— -—— === ===
examination
Subgroun 2 5
uogrovp <
3020 Floating potential: e =0
Voltmeter input
resistance =
10 Meg, min
2N1183, 2N1184 Vep = =45 Vde Vggg -—= -2 Vde
2N1183A, 2N 1184A Ve = -60 Vde Vepe = -1.2 Vdc
2N11838,2N1184B VCB = -80 Vdc VEBF e-= =1,2 Vdc
3036 Collector-to-base cutoff Bias Cond. D
current: =E =0
2N1183,2N1184 VCB = -45 Vde 'CBO === =0,25 mAdc
2N1183A, 2N 1184A Vg = =60 Vde lCBO ~== =0.25 mAdc
2N11838,2N11848B Véé = -80 Vdc iCBO -—-  ~0,25 mAdc -
3076 Static forward=current Veg = =2 Vde
transfer ratio: lC = =400 mAdc
2N1183, A, B hFE 20 0 ---
2N1184, A, B 'hFE‘ 40 120 ---
3066 Base-to-emitter voltage  Test Cond. B VBE --- 1.5 Vdc
VC‘E= -2 Vde
| == -400 mAdc
C
Subgroup 3 5
3071 Collecior-to-emitter lc = -400 mAdc VCE“‘“’") --- 0.3 Vde
scturation voltage lg = -40 mAdc

n



Table I. Group A inspection={Coni'd).
Test Method per Examination or test Conditions LTPD Symbol Limite Unit
MIL-STD-750 VvV 2/ Min Max
Subgroup 3-{cont'd)
3011 Collector-to-emitter Blas Cond. D
breakdown voltage: I~ = =50 mAdc
Ig =0
2N1183,2N1184 BVCEO <20 --- Vde
2NT1183A,2N1184A By -30 ——— Vd
! -V CEO ¢
2N1183B, 2N1184B BVCEO -40 === Vdc
3011 Collector=to=emitter Bias Cond. C
breckdown voltage: le= =50 mAde
iE =0
2N1183,2N1184 B\"CES =35 -== Vdc
2N1183A, 2N1184A BVCgs -50  --—- Vde
2N11838,2N1184B BVepe 60 === Vdc
Su"g‘“u‘g 4 i0 )
3036 Collector=to=base Bias Cond, D ICBO ===  ~0.03 mAd.
cutoff current Vap = =1.5 Vde
lg=0
304) Emitter-to-base Bias Cond. D iEBO === 0.10 mAdc
cutoff current VEB = =20 Vde
- =0
C
3301 Small-signal short-circuit Ve = -6 Vde fr, 0.5 - Mc/s
forward-current transfer IE'E 1 mAde v

ratio cutoff frequency

}_/

See 3.4 herein.
2/

See 4.3.1 herein.
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Table ll. Group B inspection,
Test Method per Examination or test Conditions LTPD Symbol  Limits  Unit
MIL-STD-750 v/ 2/ Min  Max
Subgroup 1 20
2066 Physical dimensions - - - een ee-
Subgroup 2 10
2031 Soldering heat — —— LI
1051 Temperature cycling Test Cond.B except ——= e
T(h,gh)#‘.%"c min
1056 Thermal shock Test Cond. A - —m= e —e-
(glass strain)
1021 Moisture resistance No initial conditioning -— o mem —e-
End-point tests:
3034 Collector-to-base Bias Cond. D
cutoff current: lg=0
2N1183,2N1184 Vep = -45 Vde lCBO === -0.375mAd¢c
2N1183A, 2N1184A VCB = =60 Vdc lCBO -== =0.375:mAdc
2N1183B,2N11848 VCB = -80 Vde iCBO --= -0.375 mAde
3076 Static forward-current Vep = -2 Vde
transfer ratio: IC = -400 mAdc
2N1183, A, B hFE 13 — -
2N1184, A, B heg 2% eme e
Subgroup 3 10
2016 Shock 3y
Non-operating — “==  mee ===
G = 500

5 blows of 1.0 msec
ea. in orieniaiions
X1, Y1, 721

(total = 15 blows)

7



MIL-$-19500/143B(EL)
Table -1l. Group B inspection~(Cont'd).

Test Method per Exomination or test Conditions LTPD Symbol Limits  Unit

MIL-STD-750 (V4 2/ Min  Max

Subgroup 3-(cont'd)

2046 Vibration fatigue Non-operating ——- —— mee mem
G =20
2056 Vibration, varigble —— —~—— cmm mme e
fraquency
2006 Constant acceleration G =10,000 —~—— ;. e ema
(centrifuge) Orientations X1,Y1,Z1
End=polnt tesis:

Same as listed under
Subgroup 2 dbove

Subgroug 4 _ 15
2036 Lead fatigue Test Cond.E - . eem =--

End~point tests:
Some as listed under

Ciibhmeniin 9 shava
SUBGIGUp & GOOVe

Subgroup § 15

1046 Salt spray (corrosion) -~ .- —— m— ———

End-point tests:
Same as listed under
Subgroup 2 above

Siharann 4 3
JULgIoUp Y n

I,
o

1031 High-temperature life Tye = +100°C min - cme ema am=
{non-operating)

2]

| alaa
l.llu-p\.n ]

Same as liste
Subgroup 2

€s
te nder
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Table Il. Group B inspection=(Cont'd).

Test Method per Examination or test Conditions LTPD Symbol Limits  Unit
MiL-STD-750 i/ 2/ Min Max
Subgroup 7 A=10
1026 Steady state operation Te =+75°C, min -—- wm— mme ee-
life Pe = 2.5W, max
Veg = =12 Vde
lc =-0.12 Ade

End-point tests:
Same as listed under
Subgroup 2 above

1/

" See 3 4 herein.

" See 4.3.3 herein.
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Tabls !, Group C Inspection,
Test Method per Examination or test Conditions LTPD Symbol Limits  Unit
MIL-STD-750 2/ 3/ Min  Max
- Subgroup 1 10
1001 Barometric pressure, Pressure = 15.0 mmHg == —_—— mem ea-
rsduced {altitude opera- Normal mounting
tion): t = 1 minute, minimum
Measurement during test:
3036 " Collector-to-base Bias Cond. D
cutoff current: iE =0
2N1183,2N1184 Vep = -45 Vde o =" -0.375 mAde
2N1183A,2N1184A V(g = =60 Vde lcha  --- =0.375 mAde
2N11838,2N1184B Ver = -80 Vdc lééé --= =0,375 mAdc
151 Thermal resistance Ty = +95°C eJ-C --- 10 °C/W

(junction-to-case)

1/

~ Periodicity: See 4.2,2 hereln,
2/

~ See 3.4 herein.

3

See 4,3,1 herain,

o
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5.1 Preparation for delivery.- Preparation for delivery shall be in occordance with
Specificati IL-S=19500,

6, NOTES

6.1 Notes.~ The notes included In Specification MIL-5-19500, with the following

exceptions, are applicable to this specificaﬂon.

6.2 Application guidance.~ To insure proper circuit appiication, particuiar attention should

he aitferential voitage Gﬁ
to the indlvidual trans

[ iR R A= A1) <L

=cyrren: equ;rumunn, rm;ng:, and pcrfuuuunbu characteris=
tynes coverad herein.

6.4 Qualification.~ With respect to products requlring qualification, awards will bs made
only for such products as have, prior to the time set for opening of bids, been tested and approv-

ed for Inclusion. In Quallified Products List (QPL) 19500, whether or not such products have
actually been so listed by that date. Information pertaining to qualification of products covered
by this specifuccﬂon should be requested from the Commanding General, U. S. Army Electronics

Command, Fort Monmouth, New Jersey 07703, Attentions AMSEL-PP-EM-2,
Custodian: Preparing activity:
Army-EL Army-EL




INSTRUCTIONS: Inaco uing effort to make our standardization documents better, the DoD provides this form for use In
submitting comments snd suueltions for improvements. All users of military standardization documents are invited to provide
suggestions. This form may be detached, folded along the lines indicated, taped along the loose edge (DO NOT STAPLE), and
mailed. In block 5, be as specific as possible about particular problem areas such as wording which required interpretation, was
too rigid, restrictive, loose, ambiguous, or was incompatible, and give proposed wording changes which would alleviate the
problems. Enter in block 6 any remarks not related to a specific paragraph of the document. If block 7 is filled out, an
acknowledgement will be mailed to you within 30 days to let you know that your comments were received and are being
considered.

quest waivers, deviations, or clarification of

3
2
3
c
3
3
R
2
3

NOTE: This form may not he used to request copies of documents, nor to

specification requirements on current contracts. Comments submitted on thu form do not constitute or imply authorization
to waive any portion of the referenced document(s) or to amend contractual requirements.
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