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1. SCOPE
1.1 Scope. - This specification covers the detail requirements for Silicon, PNP,
transistors for use in low power amplifier applications.
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1.4 Particular electrical characteristics. - (At T,=+25°C, unless otherwise specified):
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2. APPLICABLE D OCUMENTS

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-202 Test Methods for Electronic and Electrical
Component Parts
MIL-STD-750 Test Methods for Semiconductor Devices

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

3. REQUIREMENTS

3.1 Requirements, - Requirements for the transistors shall be in accordance with
Specification MIL-5-19500, ond os 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 transistor shall be of the design, construction, ond
physical dimensions specified on Figure 1 herein.

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

3.3.2 Terminal-lead length. - Terminal-.lead length(s) other thon that Speci.fied in
Figure 1 may be furnished when specified in the contract or order (see 6.2 herein) .
where the devices covered herein are required directly for particular equipment-circuit
installation. Where such other lead lengths are required and provided, it shall not be
constued as affecting adversely the Qualified-product status of the device, or applicable
"JAN" marking.




.3.3 Operating position.=~ The transistor shall be capable of proper operation in
any posmon.

3.4 Performance characteristics.~ The transistor performance characteristics shall be
as specified in Tables I, il, and Il herein.

3.5 Marking.= Except as otherwise specified herem, marking sholl be in
accordonce with Specification MIL-S-19500. The "monufocturer's identification” may,
n of the monurdc‘:furer, be omitted from being marked directly on the semiconductor

4. QUALITY ASSURANCE PROVISION

4.1 General. - Except os 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-5-19500, Quality Assurance Provisions.

4.2 Qualification ond Quality Conformance inspection.~ Qualification and Quality
Conformance inspection shall be in accordance with Specuflccmon MIL-S-19500,
Quality Assurance Provisions, and as otherwise specified herein, Groups A, B, and C
inspection shall consist of the examinations and tests specified in Tables I, 1l and IiI,
respectively, herein. Quality Conformance inspection shall include mspechon of
Preparation for Delivery (see 5.1 herein).

4.2.1 5 :pecioi Group A criteria for Qualification inspection.~ For Qualification
inspeciion only 10 failures will be permctted for oili Group A tests combined. Hereto,
where the manufacturer deems that the dato in paragraph 4.4.2 of Specification
MIL-5-19500 are invokable, notification shall be made to the Chief, Components and

Material Standardization Branch, Procurement and Production Directorate, Fort Monmouth,
New Jersey 07703, Attention: AMSEL-PP-EM-2,

4,2.2 Group B-Group C life test samples.~ Somples that have been subjected to
Group B, 340-hour life test may be continued on test for 1000 hours in order to satisfy
Group C |ife test requirements. These samples shall be predesignated, and shall remain
SUbIECde to the Group C 1000-hour evaluation after they have passed the Group B,
340-hour acceptance criteria. The cumulative total of failures found during 340-hour
test and during the subsequent interval up to 1000 hours on these samples shall be

computed for 1000-hour acceptance criteria.

4.2.3 Group C testing.~ Group C tests shall be performed on a lot every 6 months.
(See Table Il herein.) The contractor shall, throughout the course of o contract or order,
permit the Government representative to scrutinize all test dota ond findings covering
manufacturer's test program on Group C characteristics and parameters for the product
concerned. Upon determination by the Government inspector (in advance of Group C,
6-month, test results) that Group C parameters are not being adequotely met, the
Governmenf inspector may require lot-by-lot inspection normally for o minimum of

3 consective lots, to be performed for requnred Group C tests.
O
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4.2.4 Disposition of sample units.~ Somple units that have been subjected to
Group B, Subgroup 2 and 5 tests shall not be delivered on the contract or order.
Somple units that have been subjected to and hove passed Group B, Subgroup 1, 3,
4, 6, 7, 8, 9 and 10, and all Group C tests (these tests to be considered non-
destructive), may be delivered on the contract or order provided that, after Group B
ond C inspection is terminated, those sample units are subjected to and pass Group A
inspection. Defective units from any somple group that may have possed group mspect on
ahu” ol lL‘n: dc!lVClcd on I%‘lt: contiact ©
satisfaction of the Government.
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4.3 Particulor examination and test requirements. =

4.3.1 "Pulsed" - conditions measurements. - Measurements required herein to be
effected under pulsed conditions, shall be made in accordance with "Pulse Measurements"
requirements in Section 4 of Stondard MIL-STD-750.

4,3.2 Mechanical domage resuliing from tests. = Except for intentionally deforming
mutilating, or dismembering mechanical-stress tests to which samples are subjected, there
shall be no evidence of mechanicol damage to any somple unit as o result of any of the
Group A, B, or C tests.

4.3.3 Seal (leak-rate) test.- The transistors shall be subjected to heremetic-seal
test(s) in accordance with requirements of Method 1071 in Standard MIL-5TD-750 except
thot the following test conditions therein shall opply hereto:

c. Fine-leck test: per Test Condition G or H. Where Condition H is employed,
a maximum leakage rate of 1 x 1077 atm/cc/sec shall be effective for

acceptance.,
b. Gross-leak test: per Test Condition A, C, D, or F.

4.3.4 Marking resistance to solvents test.- The device samples shall be subjected
to test per Method 215 in Standord MIL-STD-202. The following details shall opply:

a. All surface areas on the body of the device where marking has been
opplied shall be brushed.

b. Al marking sholl have remained legible, and there shall be no evidence of
mechanical damage to the device, upon examination after test.
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T L 1 v o A loscmnambioanm
taper i TOoUp A 1inlpciiion
Test Method Limits Units
per Exomination or Conditions LTPD Symbol Min Max
MIL=-STD-750 Test
Subgroup 1 10
2071 Visual and mechanical - - - ——— mme e -
examination
Subgroup 2 7
3011 Collector-emitter Bias Cond.D
breakdown voltage: Pulsed;
Ic= -100 vAdc BVceo  -110--- Vdc
3001 Collector ~to~base Bias Cond.D
breakdown voltoge l~= -100 vAdc BVerA 110 --- Vde
3026 Emitter—to-base Bias Cond.D
breakdown voltage ig= -100 vAdc BVego  -110 --- Vdc
3036 Collector-to-base Bigs Cond.D
cutoff current Vre= =90 Vdc lon o~ -~- <0.1 uAdc
o Loy
3061 Emitter to-base Bias Cond.D _
cutoff current Vep= -90 Vdc 'EBO --= 0.1 vAdc
3071 Collector—to-emitter ic= 10 mAdc ‘v’CE(Sﬁ%) === 0.2 Vde
embirntian nl&nng ] = ~ mArlr
SUAIVEI AT VVI!USV lB - I Vi
3071 Collector-to-emitter lc=-100 mAdc VCE(sat) === =2.0 Vdc
saturation voltage lg= -33 mAdc
3066 Base to-emitter Test Cond. B VBE ~-== =i.3 Vdc
voitage {non=-sat.) ic= -i0 mAdc
! = =4 ﬁ"urA\dC
B
3066 Base-to-emitter Test Cond. B VBE --- =3.0 Vdc
voltage (non=sat.) lc= -100 mAdc
iB= =33 mAdc
3206 Small=signal short= Veg= -5 Vdc h,f— 14 32 ---
circuit for—current l.="1 mAde

fronsfer ratio

(8]
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Table 1, Group A Inspection (Cont'd)
Test Method Limits Units
per Examination or Conditions LTPD Symbol Min Ma
MIL-STD =750 Test
Subgroup 3 7
3076 Forward—curr=nt l-= -10 mAdc hfe 10 36 ~---
transfer ratio V&E— -2 Vdc
3201 'moi'-signci short- Vep™ -5 Vde
LH’CU‘? IIIPUI !E; -! mAdC h. === ég ths
impedance ib
{common base)
KyAR! Sm.oll—.signol open- .VC.B= -5 ch hp - 10 =---
circuit reverse-voltage |E= 1 mAdc
tronsfer-roiio
{common base):
3216 Small-signal short- VC:'S: -5 Vde hoy -—- 2 umhos
circuit output admitt- lg="1 mAde
ance (common base)
3306 Magnitude of Veg= -5 Vdc I’hf I, 6 80 ---
_________ tasoo 1 = 1 mAd- €
comnon "emincy [ B [ Tale i
small-signal short- & 50 KHz
‘eircuit transfer ratio:
3236 Output capacitance |VCB=0- 5 Vde Cobo --- 150 pf
o=

f=0.,1MHz =f <1,0MHz



Table 11, Group B Inspection.

MIL-5-19500/179A(EL)

Test Method Limits  Units
per Examination or Conditions LTPD Symbol Min Max
MIL-5TD-750 test
C..b__.._ 1 1N
JUDE UE I v
2066 Physical dimensions See Figure 1 == === - ---
Subgroup 2 15
2026 Solderability -——- e emm —e- -
1051 Tamnaratire Tact Cond C ——— e ——
LAV IV ) L] CIIIPCI VIVIC 15 N T INA o N
cycling
1056 Thermal shock Tet Cond. A ——— === - -
(gloss strain)
i021 Moisture resistance -— ——— -——
End-Point tests:
3036 Collector-ta-base Bias Cond. D lC%O --= =0.1 vAdc
cutoff current Vap= =90 Vdc
3061 Emitter-to-base Bias Cond. D IEBO --- 0.1 vAdc
cutoff current Vep= -90 Vdc
EB
3076 Forward~current | .= =10 mAdc hfe 10 35 -—

transfer ratio

\F,.,:= -2 Vdc
wC

~I
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Table Il.  Group B Inspection. (Cont'd)
Test Method Limits  Units
per Examination or Conditions LTPD  Sym Min Mox
M .CTD =750 Tect
Vi JiWw 7 IS <3
Subgroup 3 i5
2016 Shock Non —operating
1500G, 5 blows
of 0.5 msec ea.
in orientations
Xi, Yi, Y2, Zi
{total = 20 blows)
2056 Vibration, varigble 10G -— ——— e e
frequency
2006 Constart accelera- 20,000G -— ——— === —e-
tion orientations
X, Y, Y2, 21
End-Point tests:
Same os for
cL____.._ N P,
JUDgrOUp £, QOOve
1/
. L V4
Subgroup 4 7 20
2036 Terminal strength Test Cond.E -— ——— eee ee-
{iead fatigue)
2/ -7
107V Sec! (leck rate) -=- === === 1X10  atm/
1 cc/sec
Subgroup 5 20
104) Salt atmosphere - === === ===

. A Y
{corrosion)
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Table . Group B inspection. (Cont'd)

Test Method Exomination Limits
per or Conditions LTPD  Symbol Min  Max Units
MIL-STD-750 Test
Subgroup 6 15
3/ High-temperature Ta=+125°C --- - --- ---

.
onaration
operciion

3036 Collector~to- Bias Cond.D
base cutoff VCB=-90Vdc 'CBO -~ =20 uAdc
current

g/ Low -temperature Ta=-65°C -— -—- e
operation

3076 Forward-Current lc=-10mAdc heg 4 —— =--
transfer ratio VCE=-2Vdc
Subgroue 7 7

1032 High-temperature Ts4g=+200°C —-——- -—- ——- -
life{non -operating) f=%40 hrs.

4/

End—point tests:

3036 Collector-to-bose Bias Cond.D lCBO -—- -0.2 uAde
cutoff current V,..==90Vdc

CB

3061 Emitter-to~base Bias Cond.D |EBO -—- 0.2 uAdc
cutoff current VEB'——90Vdc

3076 Forward-current l~=-10mAdc th 8 42 —-—-
transfer ratio CE=-2Vdc
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Table 1. Group Bﬁiqueicﬁtign. (Cont'd)

st Method Examination
- —_ r P LS S t YD C._ Lt | IR L s
per or LONUITIOnNy LirTw Jy"luo' LIMITS vunirs
IL-STD-750 Test Min Max
C..L___.._ O b
JULgioup o 4
falo v d [ 1 a . r a2 Ao~
027 Steady siate TaA=+25°C -—-- - ———  ---
anaratian lifa P_=A0N W
operation life Py=400 mW
| .==-5mAdc
cF=-80Vdc
t=340 hrs.
4/

nd=Paint tacte:
nc-roint tests:

£
Same as for
subgroup 7, above

1/

" Electrical rejects from the same lot under evaluation may be used for this test.

Measurement(s) shall be made after thermal equilibrium has been reached at the temperature
specified,

",
See 4.2.2 herein.
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l/
Toble Hl. Group C inspection. —
.est Method Examination Limits
per or Conditions LTPD Symbol Min  Max Units
MIL-STD-750 Test
Subgroue 1 15
2/ Marking resistance 3/ --- --- = =--
to solvents
Subgroup 2 =10
1031 High-temperature Ts'g=+ZOO°C --- --- --- ===
life, (hon-operat- t = 1,000 hrs.
ing) 4/
End-point tests:
3036 Collector~to-base Bias Cond.D lcso -——- 0.2 uvAdc
cutoff current VCB=-90Vdc
3061 Emitter-to-base Bias Cond.D leso -— 0.2 uvAde
cutoff current VEa=-9OVdc
3076 Forward=curren | .==10mAdc hee 8 42 -—-
transfer ratio \;CEz_ZVdC FE
Subgroup 3 =10
1026 Steady state TA=+25°C - T
P+ =400mW
| ~=-5mAdc
CE=“80Vdc
t=1,000 hrs.
4/
End-Point tests:
Same as for
subgroup 3 above
V/

~ See 4.2.3 herein.

2/

~ See 4.3.4 herein.

<%

~ Electrical rejects from the same lot under evaluation moy be used for this test.

4/

See 4.2.2 herein.

i
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5. PREPARATION FOR DELIVERY

5.1 Preparation for delivery.- Preporation for delivery ond the inspection of
of Preparation For Delivery shall be in accordance with Specification MIL-S-19500,

6. NOTES

6.1 Ordering data:
Terminai-iead iength See 3.3.2 herein.

6.2 Qualification.~ With respect to products requiring qualification, awards will

e e e e e
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tested and aooroved for inclusion in Qualified Products List (OPI\ 19500, whether or
not such prodlcts have actually been so listed by that date. Informchon pertaining

to qualification of products covered by this specification should be requested from

the Commonding General, US Army Electronics Command, Fort Monmouth, New Jersey
07703, Attention: AMSEL-PP-EM-2.

6.3 Revision (document) changes.~ Revision=-ietter symbois are not used in this
revision to identify changes with respect to the previous issue, due to the extensiveness

Custodian: Preparing activity:
Army-EL Army-EL

Project No. 5961-A452

¥r U. S. GOVERNMENT PRINTING OFFICE: 1972.7 14 166/7391
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