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The object of this study is to conduct
a production engineering measure (PEN)
for a high current, fast—switching NPN
transistor. 

— 
_______________

CONTRACT

“The findings of this report are not to be construed as an official Department
of the Army position unless so designated by other authorized documents .”

Destroy this report when it is no longer needed . Do not return it. Do not
return it to the originator.

This project has been accomplished as part of the U.S. Army Manufacturing
and Technology Program which has as its objective the timely establishment
of manufacturing processes , techniques or equipment to insure the efficient
production of current or future defense programs.
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I
-~~~~~ PURPOSE

The purpose of this program is to conduct a production

engineering measure (PEN) for a high current, fast—switching
NPN transistor. The salient electrical characteristics are:

~T 
= 350 watts (Tc 25°C)

=

• VCBO 24O Vdc

r VCEO 200 Vdc

V
E~~ 

= lO Vdc

‘C 
— 9O Adc

T8~g 
— —65° to +200°C

A pilot capability will be established to produce the

subject transistors at a rate of 500 per month. This capability

will be demonstrated by fabricating one hundred electrically good

transistors.
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ABSTRACT

During this period, the First Article Test Report was

approved. A plant survey was conducted to monitor production

rates. Permission was obtained to start the pilot run. The

- 

- 

- 
pilot run was begun. Electrical and physical parameters of

selected runs are shown. 400 chips were selected for encap—

sulation. A total of 232 devices were accepted at pre—cap

- visual inspection showing that the program is on schedule.
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I. NARRATIVE

A. Background

Durin g the previous period , First Article Testing

was completed successfully. The results of the testing

were shown in Quarterly Report Number Eight. The stability

of the devices on the operating life tests indicate the

suitability of the n~rltiple epitaxial process for chip

fabrication for this program. Similarly, the results of

temperature cycling indicate the suitability of the hard

solder construction technique employed for chip mounting.

Possible failure mechanisms were discussed.

The First Article Test Report was submitted for approval

and rejected because it did not provide all of the information

required by SCS—13. The report was corrected and again sub—

r~ mitted for approval.

I
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B. Progress During the Present Period

During this period, the First Article Test Report

was approved. A survey was conducted by Mr. D. Biser and

Mr. R. Holevinski. Permission was obtained to proceed with

the pilot run. It was decided that the pilot run would be

made again utilizing both the JEDEC TO—36 and TO—115 package.

Because of the relatively large quantities involved, it was

agreed that the shipped devices could be in a 60/40 ratio by

package type rather than the 50/50 ratio previously used.

This was done at the request of Silicon Transistor Corporation

— 
because of the uncertainties in yields, i.e., it is possible

one package would run at a lower yield than the other. The

deviation from a 50/50 ratio means that less total pieces

need to be started. Plans for the pilot runs were formulated.

Actual device fabrication was started on April 4, 1975.

Table One sununarizes the five runs that were started and deemed

suitable for the pilot run. Each run contained 100 wafers and

each wafer contained five potential transistors. From these

_ -2-
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2,500 potential chips, 400 were accepted for encapsulation

after wafer testing, sawing and breaking. 120 of the TO—36

and 112 of the TO—115 were accepted at pre—cap visual

inspection after die bonding and lead bonding. Initial

electrical, evaluation indicates that the yield at Group A

Testing will be more than adequate to insure the required

• number of devices.

The SCS—450—A form defining the transistor specifications

is shown as Figure One .

During this period, the Eighth Quarterly Report was

approved for distribution.

C. Progress During the Next Period

During the next period, the pilot phase and Lot acceptance

testing will be completed.
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III. IDENTIFICATION OF PERSONNEL

During this period , P. Fitzgerald, F. Novotny,

J. Plaisted and W. Stone devoted a total of eighty (80)

hours to this pro gram.
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FIGURE ONE

EIZCTRC~ICS CO~~&1ZD SCS-450-A
T CIiNIC~.L REQU~~~~~~TS 8 June 1972

C~~DUCT~~ DEVICE, TRANS]~ T~~, NPN, 3ILICC?i PC.WER

STA4900 and STA99OI

1. SCOPE

1.3. Sco~~.— This specification covers the detail require~enta for silicon ,
N}W, power transistors for partic~i].ar use in poi~mr-switching, electronic-circuit

• applications. (See 3.3 and 6.2 herein.)

1.2 Ma~dmu!n ratin~g~.—

— 

V V V I~~/ Tat: T0 ~ at: T at: Tc J’.C CBO CEO F~ O C (oper)
+25°C +50°C +100°C atg

~~~~~~~~~L Y ~~~~~ !.~ Z~~
350 300 200 0.5 240 200 10 90 

~~f

~‘Linear derating factor 2.0 W/°C up to and including Tc = +200°C.

afPUlSSd (see 4.3. 1 herein) 12W..

temperature range = ..65° to +200°C.

1.3 Particu1.~r electa-ica]. characteristics.— (At T0 = +25°C:

_ _ _  ~~~~~~~~~~ ‘a.’ ~~~~~~~~~~~ 
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SCS-450-A

hFEJ’ VBE J’

of: at: at: at: at: at:
-

• ~c 120 Adc I~~ 90 Adc I~~ 40 Adc I~~ 20 Adc c= 120 Adc ~ 90 Adc
VC~~4 Vdc VCp5 Vdc VCE 2 Vdc VC~~2 Vdc VC~~4 Vdc VC~~5 Vdc

Mm Max Mm Max Mm Max Mm Max Mm Max Mm Max

S1A4900 5.0 .‘-- 10 40 15 50 30 120 --- 3.0 --- 1.5
STA99OI 5.0 --- 10 40 15 50 30 120 --- 3.0 --- 2.0

YPulsed: see 4.3.1 heremn.

- • VCE (50t)J t0,.~ t5 
[ 

tç

at: at: at:
fr,~ 120 Adc J~~ 90 Adc ~ 90 Adc (see Page 7 herein)

• 
- 1B 24 Adc 1B 15 Adc

• Mm Max Mm Max Max Max Max

-
• ~- Vdc Vdc Vdc Vdc usec usec usec

STA4900 --- 2.0 --- 0.75 7.0 4.0 1.0
STA99OI --- 2.0 --- 1.50 7.0 4.0 1,0

I .VPuIsed: see 4.3.1 herein.

• 2 

•~~~-~~-~~~- -— - -~~~~~~~ — - -~~~~~~~~~ --~~~~-- - - • -



- • - - •— ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -- -,—-—• ..__ _ • -.•-_,_., _.__~~~~~~~ __  — •—-,- ‘-#-‘-- - 

- . SCS-450-A

2. APPlICABLE DOCUI~~TS

2.1 The fo11owin~ docu nents, of the issue in effect on date of invitation
for bids or request for proposal, for~n a part of this specification to the
extent specified herein:

SPECIFICATICt~S

MILITARY

NIL-S—19500 Semiconductor Devices, General Specification for.

STANDARDS

MILITARY

MIL-STD—202 Test l~ethods for Electronic and Electrical Component Parts.
)CL-STD—750 Test Nethods for Semiconductor Devices.

DRAWfl~IGS

EJ2.CTRC~ICS CO~~.A.ND

SC—A—46600 Preproduction Sample Approval in Lieu of Qualification
Requirement in Specifications for Semiconductor Devices
and Electron Tubes .

(Copies of specifications, standards, drawings, and publications required by con—
tractors in connection with specific procurement functions should be obtained
front the procuring activity or as directed by the contracting officer. Both the

• title and number of symbol should be stipulated ~.ihen requesting copies.)

• 2.2 Other ~ublieations.— The following document forms a part of the
specification to the extent specified herein. Unless otherwise indicated , the
issue in effect on date of invitation for bids or request for proposal shall.
apply.

NATIONAL BUREAU OF STANDARDS

Bandbook 1128 Screw—Thread Standards for Federal Services.

(Application for copies should be addressed to the Superintendent of Documents,
Goverrmient Printing Office, Washington, D.C. 20402..)

• 3
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• 3. REQUD~EI2~TS

3.1 ~~~iirc~.ents..- Requirwnents for the transistors ~shaU be In accordance
with MI L..S-~.95C0, and as otherwise specified herein.

3.2 Desi~~_end constructj~~ .— The transistor shall be of the design, con-
struction, and pi~’sicil th~~nsiona as specified by the JEDEC To-i 15 (STA4900) and
TO-36 (STA99O1) packages.

3.2.1 Ter~!d.n,~]. arran&ement.— Tea~ithia1- arrangement is determined by t !e package
requirements.

3.2.2 Q~eratin~ Dosition.— The transistor shall. be capable øf ~~~~~operation In any position.

3.3 Perfor~~race ch~racteristics... The transistor perfoi~nance character..
istics shall, be as spec~tied in ~a.olee I, II, and ~~I.

3.4 Maridi~ .— ~~~cept as otherwise specified herein, markthg e~al1 be in
accordance with NIL-8—19500.

4. QUALITY SSURA~’CE ~aovisiais

4.1 SanDling end hsDection.— Sampling and Inspection shall be in ascord—
auc. with MIL-S—19500, and as specified herein.

4.1.1 Ins~oection lot .— Applicable to the semiconductor device(s) covered
herein, th. term “inspection lot” shall be as defined in 4.3.2.1 of ~~.L-S—l9500
amce$ that the 6 week period time limitation therein shall be considered as
Z~Ot CC~~~ Ll.sO27.

4.2 Qua1~fieat4on and aecrn~tanee insnection~~.. Qn~~ -ification and quality
conformance i.nspec~ion snail be in accoroance wi~h MIL-S..19500, quality assur—
anc. p~~viaions, and as otherwise specified herein. For qnall-fieation inspection,
th. requireiaent for tightened LTPD for each subgroup, as required in MIL—S—19500,

-: Appendix C, paragraph 50.2 shall not apply: Groups A, B and C inspection shall
consist of the examinations and testa specified in Tables I, II and III,
respectively, herein. Quality conformance inspection shall include inspection
of Preparation for Delivery (see 5.1 herein).

4
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SCS-450-A

Table I.— Group A instection
— 

Test l~ethod per Examination or Conditions LTPD Symbol _Linits Unit
!.aL-STD—75o test Kin I~ax

Subgrow~ 1 10 - 
-

207]. Visual and — — — — —mechanical
examination

Subgro~~~ 5
301~3. Collector— Bias Cond.C

endtter V~~=0
cutoff c~n rent:

V~~—24O Vdc I~~ — 2.0 Mdc

3061 Emitter—base Bias Cond.D Ip~~ 
— 1.0 Mdc

cutoff current V~~=1O Vdc

3001 Collector—base Bias Cond.D
breakdown k~2.0 Mdc
voltage: Pulsed: ~/ BV~~~ 240 — Vdc

3011. Collector— Bias Cond.D
emitter I~=3 Ado
breakdoie~ Pulsed: ~/voltage:

BVc~~ 200 — Vdc

3026 Emitter—base Bias Cond.D ~o 10 — Vdc
breakdoi~n 1 Mdc
voltage

—

-

1.

5
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SCS-.450-A
Table I. - Grow A Inspection (cont ’d)

Test Method per Examination or Limits
MIL-STD-750 Test Conditions LTPD Symbol Mm Mex Uni t

• Subg~oup 3 5

3076 Forward-current Pulsed : j /  hFE 30 120
trans fer ratio l~ ”20 Adc

V C 2  Vdc

3076 Forward-curren t Pulsed :j i  hFE 15 50 ---
transfer ratio 1C~

4O Adc
VC~~2 Vdc

3076 Forward—current Pulsed: j i  liFE 10 40
trans fer ratio 1C 90 Adc

Vcr5 Vdc

3066 Base-emitter Te*t Cond. B
voltage IC::9o Adc

VC~~5 Vdc
Pulsed:.j

STA4900 VBE --- 1.5 Vdc
STA99O1 VBE --- 2.0 Vdc

3066 Base-emitter Test Cond. B VBE --- 3.0 Vdc
voltage l~~ 120 Adc

Vcr4 Vdc
Pulsecl:j/

3071 Collector- l~~90 Adc
emitter l~~15 Adc
saturation Pulsed: if
voltage:
STA4900 VCE($ot) -— 0.75 Vdc
5TA9901 VCE($at) --- 1.50 Vdc

3071 Collector- lC 12O Adc VCE(sat) --- 2.0 Vdc
emitter l~~24 Adc
saturation PuIs.d: if
voltage

I

; 6

HI 
_ __ _ _ _  _ _ _ _m4

~
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~

__ 
~~- - _ - _ - _ -~.- - ‘•~ -- - —-



—~~~~~
..--

~~ ,-• — - . -~ - —~- - ~ — - - - - - -~~~ -~--- — --- --

____ _ _ _  — ~•— • - —~~ - ~-

s~~-45o-A

Table I.— Grout _A inszectionj cont’d)

Test I~ethod per Examination or Conditions LTPD Symbol Linit8 Unit
flIL-STD—750 test Kin I-lax

Subgroup 4 10

3251 Pulse response: Test COnd.B
V~~ ’90 Vdc
R0 1 Ohm
RB=3. Ohm
V~fl lO.SV
VBE2”UV

Turn-on time — t0~ — 7.0 usec
Storage tine — t• — 4.0 usec
Pal]. time — tf — 1 .0 usec

Subgrout~~ 10

High—temperature TA= +150°C
operation:

— 304]. Collector— Bias Cond.C — 10 Mdc
emitter V~~=200 Vdc
cutoff current VB~

IO

— Low-temperature T -65°C
operation:

3076 Forward-current Pulsed: 
~~J 

)~~ 10 — —transfer ratio Ic=9O Ado
Vdc

LI
See 4.3.1 herein. In this subgroup, the sa~ip1e units sub-

jected to the High—Temperature Operation
test shall be pemd.tted to return to and
be stabilized at room ambient temperature
prior to their being subjected to the Lowi~Temperature Operation test.

Me~.surement(e) shall be made after thermal equilibrium has been reached at the
temperature specified.

7
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Table II.— Groui B inst~ec~jon

Test Method per Examination or Conditions LTPD Symbol Limits Unit
MIL-S~D—75O test Kin Max

Subi~rouo 1 20

2066 Pt~rsica1 1/
dimensions

Subj~ro~p 2 15 -:

2031 Soldering heat One Cycle — — — —
1051 Temperature Test Cond.C — — — —cycling except;

• 10 cycles,
t’=].5 I4irt.at
ea. temp.
extreme

1056 - Thermal shock Test Cond.B — — — —(glass strain)

1021 Moisture No initial — — — —resistance conditioning

End—Point
tests:

• 306]. Emitter-base Bias Cond.D I~~~ — 1.0 Mdc
cutoff current V~B=lO Vdc

3041 Collector-. Bias Cond.C — 2 0  Mdc
emitter cutoff V

~E~
=24O Vdc

current V~~.0

3076 Forward—current Pu1sed:~ / b1~’E 10 40 —
current—transfer I,~ 9O Ado
ratio Vdc

iL

B
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$cs-~5o-A

Table II.-. Group B inst,ectjon (cont~4~

Test Method per Examination or Conditions LTPD Symbol Li’nite Unit
• 

— 

IIL-$TD—750 test Kin I-ia~

Subgroup 3 15

2016 Shock Non— — — — —operating;
1500 G;
5 blows of
0.5 msec ea.
in orienta—

• tions Xl,!].,
!2,Zl
(tota].20
blows)

2056 Vibration, — — — — —variable
frequency

2046 Vibration Non- — — -~~~~ —
fatigue operating

2006 Constant 5,0000 — — — —acceleration Orientations
(centrifugal) X1,fl,!2,Z1

End—Point
tests:

Same as for
Subgroup 2 above

9
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Td 1. ii. - Group B Inspection (cont ’d)

• Test Method per E~mmhiatIon or Conditions LTPD Synthol Umits LMt
MIL-STD-750 Test Mm Max

_  20

2036 TermIna l strength, T.st cond.D1 ---
termkial torqu. Torqur 24

oz-In;1 15
sec.,base &
emi tter only

2036 TermIna l strength, Test cond.A ---
tension I~10 sec.,

o.term.,
welght lO lbs
(all terminals)

2036 TermInal strength,
stud torque:
STM900 Test Cond.D2 ---

Toiqu-e 120
lbs.-ln.
Is10± l sec .

STA99O1 Test Cond. D2 --- ---
Torque 12
lbs.—I n .,
I~ 10± 1 sec.

M.asurem.nts
during stud
torque test ?J

1071 Sa I  Fine l.ak --- --- 5x10 7atm cq/s.c
Test Cond.G
o~ H
Grossliak
T..t cond.A,C,
Dor F

H 20
1041 Solt etmu.ph.rs 41

(oorvoslon)

10
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scs-~so-A
Table II.— Groun B jnsr,ection (con~~~1

Test ~ethod per Examination or Conditions LTPD Symbol Linits Unit
}0L-$TD—750 test Kin i~ax

SubgrouD 6 10

3053. Safe operating — — — —area
(do operation):

~~~

“ ‘c~ *
100°C

t.6O sec.
tr *6•O see.
t~~~ 6.0 sec.
b y e]..

Test #1: I~,iz9O Ado
— - V~~=2.Z3 Vdc

(Pr2ow)

Test #2: 
~~~~Adc

• V~~ 50 Vdc

Test #3: T~
r +100°C

PrlOcW
V~~=20O Vdc

~~d—Point
tests:

-• 

Same as for
Subgroup 2 above

F

L

U
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Table II.— Group B inst ection (cont’d) I 
-

• Test icthod per Examination or Conditions LTPD Symbol LL~its_ Unit
IaL-STD—750 test - Kin Max

Subgroup 7 10

3053 Unclamped To be — — — — - 
-

inductive sweep determined

End—Point
tests:

Same as for
Subgroup 2 above

- SubgrouD 8 10

3053 Clamped Test Cond.B — — — —inductive sweep T~==1O0OC
tv ]. usec
trl usec
IB(On)_l5~t

IB(off)= SA
Ado

VOC 200V
RL=O

Clamping
Diode
f=2O ICHz

End—Point
tests:

Sante as for
Subgroup 2 above

H 12
• if

I —~ I-

-r

J1_ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~
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scs-45o-A
- Table II.- Grout B inspection (cont ’d)

1 Test Method per Examination or Conditions LTPD Symbol _Li~its Unit

L - — 

MIL-STD—750 test Kin Max 
—

Subgrout, 9_ 10
- 

- 

- 

- -  
1031;1032 High—temperature T5t +20000 — — — —

(non-operating) 340 hi’s

- • End—Point
• tests:

- 

306] . ~nitter—base Bias Cond.D — 2.0 inkdc
• cutoff current VE~=l0 Vdo

- - 306] . Coflector— Bias Cond.C — 2/ 1Wemitter cutoff VCE=24O Vdc
current V~~=O

3076 Forward-current Pulsed 2/ — 11/ 12/
-
~ transfer ratio I

~
=’9O Ado

Vdc

Subgroup 10 10

1026;l027 Steady state Tc= +100°C — — —- 
• operation life: 

~~34Q ~~
8J
P~~20ai

-; 
- V~~~304O Vdc

;• End—Point —

tests:

Same as for
Subgroup9above

j :•  

3/ see 4.3.3 herein. 2/ See 4.3.1 herein.

13 
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~“1iith the transistor mounted in non~al mounting position, the specified torque
she].]. be maintained (torque—wrench re~toved) throughout each of the specified
End—Point tests and measurements.

~iE1ectrica]. rej ects f rorn the same 1ot~ und.’ ‘evaluation may be used for this test .

• WSee 4.3.4 herein. ~~ i1ter choke (to be determined).

Z/Chokes (to be determined). ~~ ee 4.2.3 herein.

or 200 uA, ~thichever is greater. i94~hange from initial Group A reading.

U/±2C~; however, hp~ — 10 shaU be met.

Table III.— Group C instection.

Test Method per Examination or Conditions LTPD Symbol Lthrit,~~ Unit
M.tL—STD—750 test Kin Max

Subgroup]. 20

3151 Thermal resistance — ~j -c — 0.5 °CI~
r1 

-(junction—to—case)

1051 Temperature Test Cond.C1 — — — —cycling except: 
-t~ 15 xnin.at

ea. temp.
extreme

Subgroup 2 ~~=10

- 
-
~ 

~~
- 103]. High—Temperature T5t +200°C — — — — -

~~• life (non— t=1&J0 hi’s
operating):

34
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Table III.— Croup C 1ns~ectionThont ’d)

• Test Method per Examination or Conditions LTPD Symbol Limits Unit
MIL-STD—750 - test - Kin Max

Sub~roup 2( cont’ d)

End—Point
tests:

3061 Emitter—base Bias Cond.D — 2.0 m&dc
cutoff current V~~=1O Vdc

304]. Collector— Bias Cond.C — 
~~~/  ui

• emitter cutoff V~~=24O Vdc
current 

~BE
3076 Forward-current Pulsed: (see h~~ — 

~~~/  ~~ /

transfer ratio 4.3.1)
Ade

V~~=5 Vdc

Subgroup~3 7~ =10
1026 Steady state Tc= +100°C — — — —operation lif e: t=1000 hrs

Vc~~3O 4O Vdc
PT=2OGI

End—Point
tests: —

~~~~
• Smne as for

Subgroup 2 above

Subgroup 4 15

Karld.ng resist— 
~~~/

• ~~~ ••. ance to solvents (see 4.3.5 — — — —- i  
~~~

- herein)

15



~ 

~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

ScS-450-A

See 4.2.4 herein. See 4.2.3 herein. +l00~ or 200 uA, whichever is greater.—50~
Change from initial Group A reading. 2C~ ; however , )‘~~~ — 10 shall be met.

w
Electrical rejects from the same lot under evaluation may be used.

4.2.2 Table 1 acce~ytance criteria for oualification insoection .— For qu.ali—
- -• fication inspection, all units that ~.re to be subjected to group B and group C

inspection shall first be subjected to al]. tests of group A inspection using a
combined LTFD of 5 for group A acceptance cMteria.

4.2.3 Group B-Grout, C life_test sa’~~~~ .— Samples of transistor types , that
have been subjected to group 3, 340—hour life test may be continued on test for
1000 hours in order to satisfy group C life test requirements. These samples
shall be predesignated, and shall remain subjected to the group C 1000—hour eva].—
nation 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 shall be computed for 1000—hour acceptance criteria.
(See 4.2.4 below) .

• 4.2.4 Grout C testing.— Group C tests shafl. be performed on a lot 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 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 adequately met , the Government inspector may require lot—by—lot
inspection, normally for a mirth tum of 3 consecutive lot s, to be performed for
required group C tests.

• 4.2.5 Disposition of_~&’role units.— Sample units that have been subjected
to group B, subgroup 2 and 5 tests shall not be delivered on the contract or order.
Sample units that have been subjected to and have passed group B, subgroup 1,3,4,
6,7,8,9, and 1.0, and all group C tests (these tests to be considered non-destruc—• tive), may be delivered on the contract or order provided that , after group B and

• C inspection is terminated, those sample units are subjected to and pass group A
inspection. Defect ive units from any ~a.’~tp1e group that may have passed group in—
spection shall not be delivered on the contract or order until the defect (s) has
been remedied to the satisfaction of the Government.

1.6
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4.2.6 Cot~ es of lot—insnection data.— When specified in the contract or
order, one ~opy of the ~.:uality Con.for~’.ance inspection data , including manufac—

- 
• turer ’ s test data and findinGs , covering the device inspection lot being shippedr shall. accompany the device(s) concerned.

4.3 Particular exa-dnation and test reouirez-ents.—

4.3.1 “Pu.lsed”—conditions measure~ents.— Measurements required herein to be
eff ected under pulsed cor~diItions, shall be made in accordance with “Pulse
Ileasurements” requirements in Section 4 of ~ZLL—STD—750.

4.3.2 !~echa.’~iical dama~e resultin~ from tests.— Except for intentionally de—
foniiing, mu~ilating, or cismembei~ing mechanical—~tress tests to which samples are
subjected, there shall be no evidence of mechanical damage to any sample unit as
a result of any of the groups A, B, or C tests.

4.3.2 .1 Thirabili~ r of terminal lug~ .— The lug ends of teiiid.nals shall
remain intact on terminals throughout all physical, mechanical, and environmental
tests herein.

4.3.3 Terminal stren~th (Stud Torcue) test .— Acceptance criteria for ex—
ternal. threaded parts shall be in accordance with 1~andbook H—28.

4.3.4 fe operatinc area (DC Ooerat ion) test .— Each transistor under test
shall sustain the applicable tes~ cond~~ions and the following acceptance
criteria shall apply:

(a) Ic (for each transistor) shall not vary more than ± lC~ during the
do operation ; and

(b) Al]. other specified End—Point test(s) limits shall not be exceeded ,
after the dc-operation test .

(c) Correlation note: Satisfactory endurance of the transistors
throughout testal,2,3 restectively (per Table II , Subgroup 6 herein) is directly

V associable with ascert ain..~erit of the “safe operating area” for the transistors
as illustrated in the nomograph of Figure 1.

4.3.5 ~ar1dn~ resistance to solvents test .— The device samples shall be
subjected to test per 1 ethod 215 in !-aL—S~i’D—202, except that the following details
shall apply :

(a) A].]. surface areas on the body of the device where marking has been 
- 

-

applied shall, be brushed .

(b) AU marking shall have remained legible , and there shall be no
evidence of mechanical damage to the device, upon examination after test .

17
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4.4 P~ie~roduction san~]~e at~roval.— The preproduction sample approval. re—
quirements of SC—A—46ôCO replace any oualification requirements which can be
referred to the product covered herein. The production testing requirements are
as herein specified.

5. PREPARATI~~ FOR DELIVERY

5.1 ~ret~arat~~n_for deliver~~.— Preparation for delivery, and the inspection
of preparation for delivery, shall be in accordance with MIL-S—l9500.

6. }RYi~~ 
• 

-

6.3, !~S~ es.— The notes included in !IIL-S—] .9500 , with the following additions
or exceptions, are applicable to this document.

• 6.2 ~p~~~cation Euidance.— To insure proper circuit application , particular
attention should be given to the differential voltage and gain characteristics,
and rating, pertinent to the individual transistor types covered herein.

6.3 O~derirv ’ data.— Lot—inspection data: See 4.2.6 herein.

- I
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