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1. SCOPE
"1 Mﬂ.- This anecificatim cavaras tha Aadaav
cévers ths dstadl rements for germanium
PYP, trnH_ for plrticula.r use in bdgh-frequency. ::::. tmnd wnared & mTd s
(8ss 3.4 and 6.2 herein, ) T Trmeietionit aplications.

1.2 Outline and dimensicons.- See Fig 1 !‘-ere‘...n.
1.3 Haximom ratings. - -

Prl/ | Vomo |Vemo |VEmo | Lo Totg '
Y Vdo | Vds | Vic | mA S
2499 | 5o 30| 98 S ol 65 ko +i00
aakoor | 60 «30. | «18 | 0.5 [ -50{ 65 to +100
17
-
This power rﬁs-*'““‘- is Lor 1000 hours expected

1ife at TA-+25°G. For T. > 4259, darate:
for 20499, at 0.67 AW/%C
for 2!)499A, at 0.80 nw/°c

1.4 Particular _electrical charactexigt.iga=- (1t 'rj 42800); -
-—“
heo ,hro, ) Ps - - Tp'Ce .cob

at:f=1 KHr | at:f=100 MHz | atif=100 MHs atsfelb MHe| atifel MHs

U _=_0 TAa Voo _am e b7 3
“CE, =7 4% | VCE=-i0 Vdc | Vope-10 Vde Vepe=10 Vdc| Vope-10 Vde
Iz=1 miAdc Im2-mpde | Ip=2 RAdc " Ig=Z mide Ig=0
= = (B | pee B
: Min Max | Min Max Min' Max Min Mar | Min Max
&gy | 10 250 [1.2 6.5 75 - S o | I 5=
AT 20 WO |12 65 |7 eww | 2 20 | o 2.5
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2, APPLICABLE DOCUMENTS

2.1 The following documents, of the issue in effect cn date of invitation for
blds or request for proposal, form a part of this specification to the extent speci-
fied herein:

SPECIFICATIONS
MI1~S-19500 Semicanductor Devices, General Specificatiom For
~ STARDARDS
MIL-STD-202 Test Methods For Electronlc and Electrical
Component Parts
MIL-STD-750 Test Methods For Semiconductor Devices

(Coples of specificaticns, standards, drawings, and publicaticns required by
centractors in coomection with specific procurement functions should be obtained
Irom the procuring agency or as directed by the contracting officer. Boih the title

and number or symbol should be stipulated when requesting copies.)
3. REQUIRRMENTS

3.1 niggnmte.- Bequirexents for the transistors shall be in accordance with
Specificatim =19500 and as otharwise specified herain.

3.2 Abbreviations and g@ols.-' The abbreviations and symbols used herein are
defined dn Specification MIT-S-T3500. amd as follous:

rb.Cn. « v+« . . extrinsic bose-resistance collector-czpacitance product

Re . « « v .. . « . raal part of the small-signal (characteristic) parameter
3.3 Design and construction.- The transistar shall be of the design, constructiaom,
and physical hims specm ed on Figure 1. .

3.3.1 Terminal arran L.~ The terminal arrangement en the transistor shall be
as indic gura 1, , cae

3.3.2 Terminal-lead length.- Tenﬂ.nal-lead length(s) other than that specified in

Figure 1 mgy be furnished wnder contract or order (sge 6.3 herein) where the devices
covered herein are required directly for paiticular equipment-circuit installation.
Where such other lead-lemgths are required and provided, it shall not be comstrued as
affeciing adversely the ﬁﬂ&lifiﬁ-p?@dmi status of the device, or applicable JAN

3.3.3 Operating position.~ The transistor shall be capable of proper operation
in any position. L S



MI1-S=-19500/72C(EL)

3.4 Performance characteristics.- The transistor performsnce charscteristics
shall be as specified in Tables I, II, and III herein. Except where specifically
differentiated for respective transistor types (see 1.3, 1.L and Tables I, II, and
IIT berein), the performance requirements including characteristics, ratings, and -
test conditions, apply equally to both transistor types covered herein. '

3.5 Marking,- Except as otherwise specified herein, maricing shall be in accord-
ance with SpecIfication MIL~-S-19500, If any specificaticn-requirements waiver has
been granted, the product-identification marking shall consist of the "classificatiom®:
ype designation only. The "manufacturer's identificatiom” and "comatry of originr
may, at option of the manufacturer, be cwitted from being marked directly ca the
sesicondusctor device covered herein.,

L. QUALITT ASSURANCE PROVISIONS )

4.1 Gemeral.- Except as otberwise specified herein, the respoasibility for in-
spection, gemeral procedures for scceptance, classification of inspection, and in-
spection conditians and methods of test shall be im accordance with Specification
MIL-S-19500, Quality Assurance Provisions.

L.2 Qualification and Acceptance ction,~ Qualification and Quality Con-
fornmoe Tasrectian SEATT Be Toreemorioms St Soonstirctt o oL ot Sooo. Boteer
Assurance Provisions, and as otherwise specified hereln (see L.2.2 berain). Grouws
A, B, and C inspection shall cansist of the examinatioms and tests specified in Tables
I, II, and III, respectively, herein. Quality Conformance inspection shall include

ingpection of Preparation for Delivery (see 5.1 herein).

4.2.1 Specified LTPD for sub%gga.f The LTPD specified for a subgroup in Tables
I, 0, and ITI herein shall apply for all of the tests, comhinad, in tha subgrouwp.

i4.2.2 Group B-Grouwp C life test samples.~ Samples that have been subjected to
Growp B, 34 e By be con o test for 1000 hours in order to satisfy
Grouwp C life test requirements. These samples shall be predesignated, and shall remain
subjected to the Growp C, 1000-hour evaluaticn after they have passed the Group B, 340-
hour acceptance criteria; hareto, the cumulative total of failures found during 3LO-
bour est and during tbs subssgusat interval vp to 1000 hours om these saxples shall be

camputed for 1000-hour acceptance criteria.

Lk.2.3 ¢ C testing.- Unless otherwise specified, Growp C tests shall be per-
formad o tial lot and thereafter on a lot every 6 mantha. (See Table ITI here-
in.) The cmtractor shall. throughout the course of a cemtract or erder; permit the
Govermment representative to scrutinize all test data and findings covering manufacte
wer's test program on Group C characteristics and parameters for the product concern-
ed. Upn determinatiom by the Govermment inspector (in advance of. Group C, S-mamth,
test results) that Group C parameters are not being adequately met, the Goverment
inspector may require lot-by-lot inspection, normally for a minimwm of 3 consecutive
lots, to be performed for required Group C testa.
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4.2.4 Disposition 1e unns.- Smple units that have been subjectod to

ﬂmmm R Sub m»mm £; L; and 5 tests shall 211 '\nf h An’lc.-s‘d‘ & the contract or Qmar.
Sauple mita thnt have been subjectod to and hava vassed Group B, Subgrowps 1, 3,

6, 7, aud 8 tests and to Growp C, Subgrowp 1, 2.and 3 tests, (these tests to be consid-
ered nan-destructive), may be delivered cn the contract or order providod that, after
ﬂm Band ¢ ‘l_numecfim is Onvcﬂnnﬁﬂ, those n“nnnplv wmits are BWJWWQ t9o and pass
Grovp A mspecticn. Defective wmits fram any sample growp that may have passed growp
inspectian shall not be delivered on the contragt or order wmtil the defoct(s) has

) been remedied to the satisfaction of the GQovermment,

k.3 Particular examination and test requirements.-

.3.1 Interval for End-Paint tost measurements.- All applioable End-Point Test
=sasurensnts shall bs performsd, afisr sweplé units have been subjected to required
s in ancordsmee with the following time-

s
(b) Por Quality Conformsnce inspections within 96 hours.

li.3.2 Hechanical damage resul ‘WE from tests.- Except for intenticnally deform-
2. mutilating. digmenbering mac aleatreas tests to which sszmles ars subject-
J ]

tlp:_oahﬂlbonoﬂidmcotuchﬁcudmptownmlomituausutor
any of the (rowp A, B, or C tests,

MmATY T YTY
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eaz ). E hmrlnnt{'m Camdltions TTED Symbol RORET] 1K
or test " ) ian Max
nn.-sm-?So v , :
Subgroup 1 ! 10
2‘“‘-' v’.m md- mm' -me - . -» - L. -epe -;-
cal examination f
Subgroup 2 ’ 5 .
3036 Callectar~base cut- Bilas Cond. D Tono == <10 Yuids
off current Vop==15 Vdo -
3036 Callector-base cut- Blas Cond. D I eee <5 uddc’
off curren Vog==5. Vde B0 ' ’
340 Collector-emitter Bias Cond. C Teps e== =100 wuAds
cuteff current  Vop=-30 Vde :
3061 ‘Buitter-base Blas Cand. D Igpg === =500 uAde
cutoff curreat Vgp=~0.5 Vds T
3011 Collector-emitter  Blas Cond, D Blogg 18  «ee Vo
breakdown val- Ic=-1 aido
Subgrouwp 3 10
3206 Small-signal short- Vep==9 Vds
circuit forward- Ig-1 do
ratio: :
m” “if. -JG‘ "‘c oo
28L9%A be, 20 80 o--
d
33% E—s.u.-ﬂ“ ‘v‘!‘u‘!ﬂ Gf 1--—-5-11. "' _"‘IG """ 1 .2 6.5 .--
signal short-ciry ISE2 mAdo Ioza|
cult forward-cwre £ = 100 MHs
rent transfer
ratio
3256 Small-signal power Vope-10 Vdo Pg 75 eee @
gain I=2 made
£ =100 ¥Hs
Test circuit per

\n
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Timits _ Unlt
Hn Max
323:6 . Output cspacitance ;9,8:.100 Vde Cobo == 2.5 pf
£'= 1 MHz
- slst.ﬂ_g_a;e basa-re- Vep~~10 Vde - ' rn,;C 5 50 psec
sistance collec- I =2 mAdc bfe
tor-capacitance £7= |6 MHS
produst Test dirounit
per Fig, 3
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Table II. Group B inspection.
Test Method Examination ConditIions LTPD Symbol  I1dmit: Init
per or test M:m
MIL-STD-750 1/
Subgrowp 1 20
2066 Physical dimensions .- -——— cm. cme eee
Suong 2 15
2026 Solderability Omit aging — —— e e
1051 Temperature cycling Test Cond. B e car  mam  aee
except T(high)=
+100%C
1056 Thermal shock Test Cond, A .- — cee aam
(glass strain)
2/ Seal (leak rate) Test Cond. C - e 10~7 atn
' procedure III: . cc/sec
Test Cond. A or B
for gross leaks
1021 Moisture resistance ——- — ——— e eem
End-Point tests:
3036 Collisctor-base cutoff Bias Comd. D Iopo === =10 uAde
current: Vop==15 Vdo
3206 Small-signal VeE=-9 Vde
short-circuit Iz=1 mAds
transfer ratio: f = 1 kHz
2499 hee 0 250 ---
2NL99A heo 20 80 aee
Subgroup 3 15
2016 Shock Nen-cperating —— ——— ceae eee
500
S blows of 1.0
msec ea, in
orientatians
' , 0, zn
(total=20 blows)
2Q46 Vibration fatigue Non-operating - I
' i0 @
2056 Vibration, variable 100 - e cam aee
frequency i
2006 Constant acceleratian 10,000 - e mee ame
Crientatians
n, n, v n

End«Point Tests:
Same as for sube
group 2 above
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Yot Beihod um&::zu. Condltions LTFD Symbdol Linlts Unit
per o tes Min XM
MIL-STD-750 1/ =
Snhorarm b g
- — - - - L4
2036 Towminal strength Test Cand. E - c—— e ae-
(lead fatigue) :
Subgrowp 5 15
(corrosim)
End-podnt tests:
Seaxe as Ior Subgrowp
2, above
Subgroup 6 3/ | 15
ly High-temperature TA=+559%
operatian:
3036 Collector-base Bias Cand. D Iopo === =80 wAdc
cutaff current Vep =15 Vdo |
L/ Lov-temperature TAw-55%
operaticom T
3206 - Small-signal short-  Voge=9 Vdo
circuit forward- Ip=1 mAde
current f=1 kHz
transfer ratics
mh99 Bre 5 e me-
WL99A bee 10 eem o
Subgrown 7 7
1011 IH sh_dtommavwndina 14Pa m . .....1M
v g S BAAT VB VA MY WA U dedeb O A8T viIUJUYv A - - oo
(non-operating) t =340 hours
-4
End-Point tests:
3036 Collector-base cutaff Blas Cond. D Inmn we=e =20 uAdc
current : Vep=~15 Vdo -
32056 Small-signal short-  Vog*-9 Vdo
circuit forward- Ig=1 mAds
current : el lu
transfer ratios
E‘P??A ha 8 Bw -
2NU99A - bee 15 9% ---

[+ ]
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Table IT. QOromn B insnection - (Comtrd), -
Test Nethad — Exadinatien (of-F. € VT S £ B
per or tast e Symbol - uimlis  Tld
MI1~STD-750 1/ mm o A
Subgrowp 8 7
1026 Steady state cpera~ T me255C — cee ome e
tion 1ife, t = 30 hows
s/
2499 \{
k99 Vog==6 Vdo
. P60 wi'
End-Point tests:
Sams as for Suhgrogp
7, above
LI

Per Method 112 in Standard NIL-STD-202,

L

ffﬁ this Subgroup, the sample wnits mbjocted to the Bigh-Temperature Operation
Jvov GaLlL UG pommived To return to and be stabllised at roam ambdent t -
twre prior to thedr mgmanmmmwwwmmm

iy
'KG‘AA‘V _ i"‘ - - = =
m&gm‘!‘;e;i_nﬂ‘:l; Bade after thmﬂ. oquilibrium has been resched at the

¥

“____=a

osredn,

i A &
LYY LY
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Table ll.  Group C Inspection.=
Test Method . Examination . ~Conditions LTF0  Symbol Limits — Unit
per ©or test ' Min. Max.
MIL-STD-750 2/ ‘ :
Subgroup | 10
3221 Real part of input VCQS =10 Vde Re(Y;e) 7 35 mmhecs
admittance I."= 2 mAde .
= 200 MHz
3231 Real pari of output Vep= =10 Vde Re(Y“) 150 450  umhos
admittance 1."= 2 mAde
= 200 MHz
Subgroup 2 A=10
1031 High-temperature life Tstg= +100°C ' - a—- .
' {non-operating) t = 1000 hrs,
a/
&/
. End=Point tests: - Co
3036 Collector-base cut- Bios Cond. D o o === =20 uAde
off current Vo= ~15 Vde Lo
32-‘, Smc”%;gﬁﬁ! VCEE -? Vdc
short=circuit 1g="1 mAdc
forward-current f=1kHz
transfer ratio: )
.2N499 'hfe' 8 A0 ===
.. 2N499A hfe 15 -7 J—
Subgroun 3 A =10
1026 Steady state opera- TA= +25°C ' - —— e e
tion life: t = 1000 hre
<74
2N499 Veg= =5 Vde
P = 50 mW
2NA499A LV XV A
&SR TTIS VCE- U YUG
T = 60 mW
End~Point tests:
Same as for
Subgroup Z above
/o . . . 2/, . I/ .
=" Periodicity: See 4.2.3 herein. =See 3.4 and 4.3.1 herein. —See 4.2.2 herein.
o R
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pr—— | 70" —ey

*+ 010"

NOTES:

ie All dimensions in

inches. 1mlece athaw_
~==1GdI08; WL ouvner=

1515

wlse specified.

2. Flange position not
_ controlled within !
y  this range. 119
. 305
3. ALl leads electrically
.isolated from case,
y, \
) J
L | T
' [ .
.105 Max
| 2t mden D)
\WOous ¢y
TERIINALS: ~ 11 ‘
1. Buitter T
2. Bage
3. Collector ~_+.002 . ' l 1.750
A7 pia—>{] {§ U _ 1,500
3 LEADS ] [ |
(NOTE 3) )

§ &
")

-/

5°./
——pnd

(7 .

T -H——{» S+ 240" MAX,
. X1 s 210" NOM,
1\

45° N _| _~/ l

——pd
—

.018 NN
+028

TMgure 1, Outline and dimensions.
1
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50n 4~15 pf

ey |
% Al Y . L2 )
) — . 0.5-7 pf “W 4-30 pf 504
- . 0.5-10 pf \\.M . y , .l.l.:Nl.l ) OUTPUT
s AW # 0°°~—.—h .-8#—&“, Ve
e | Weut : | L | L= =
[ ﬂluiﬂ - ” - — IHI — -
pf 7 - =
NOTES: . . 100 MHz - 100 MHx:
Ll=~ 4t # 18 wire (silver-plated) R.F.C, s ‘ ) RoFeCe
Tapped 1 turn from ground 1.8uh : 1,8uh -
L2= 11 1/4 t # 18 wire (silver-plated) M= . _ _Tn_. =
Tapped 4t & 5 1/2t from collector .um_..» -00Spf =, 005
L1 & L2 Air wound on 3/8" form 0 :
: Ve “Vec

e

Figure 2, 100-mc Power Amplifier test circuit,

12
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PROCEDURAL NOTES:

1. Connect 46-mHz source to Input Jack.

2. Connect #RFVM to "Sample” Jack #»,

! : 3. AdJust bS5 bz level so that 0.35 Vv

+OIT ur , 16 read 'on RFVM.

j «O0 » Connect RFVM to Output Jack; peak the
emitier tuning-capacitor on fixture.

N
2. Return RFVM to "Sample" jack.

&2
-—.i

1
L
)

= o
Voe « Insert T,U.T. into socket, apply bias,
and set L6-mHz level for a 0.346-volt
. ) . reading on RFVM.
*RFVM = Boonton Typa - T. Connect RFVM to "Output” jack. r. Co 18
91CA or equiv,; read with 1 mVe 10 psec, 3 mv= ?3 psec,
(nigh impedance); etc.) (the 0.346 Vin should be checked

regularly during successive test mea

unterminated probe,
suremants ),

Boonton type O1-60
adapter or equiv,
to be used. .

T BNC 0G.-491A/ U, or equiv,,
to be used for conncciions

to Input, "Sample", and Output
Jacks,

T
o
)
El
a

Figure 3, Ty C, Test circuit.

o
Ll
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5. PREPARATION FOR DELIVERY

5.1 Preparation for daiivery.- Preparation for delivery shall be in accordance
with Specification MIL-S-19500,

ons or ;;r.ceptd.cns, are applicable ;vt s specification.

6
6.1 Notes.- The notes included in Specification MII-S-1 95CC, wit
t1

6.2 Application guidance, -

a, The transisters canforming to requirements in this doctment issue are
recamended as ready replacements (having superior-controlled opera=
ticomal characteristics) for the transistors covered by previous issue(s)
of this docrment. !

b. To insure proper equipmemt-circuit application, particular attentimn
should be given to the differential voltage-and-current (power) ratings,
and performance (gain characterlstics) pertinent to the individual tran
sistor types covered herein.

.3 Ordering data.-
a. Terminal-lead lemgth.- See 3.3.2 herein,

ok Qualificats

With respect 1o products requiring qualif fication, awards
will , as prior to the time set for cpening of bids
been tested and approved for inclusion in Qualified Products list (QprL)-19500,
whether or not such products have actually been so listed by that date. Information
pertaining to qualification of products ¢overed by this specification should be
requested from the Cammanding Gemeral, U. S. Army Electronics Comand, Fort Mamouth,
Rew Jersey 07703, Attention: AMSEL-PP-IM-2, .

Oh

'SR _PrEVAoUS 155uS.- Asterisks are not used in this document re-

vision to Iﬁfﬁ? cE.gges with Tespect to the previous issue, due to the extensive-

ness of the changes, J
Custodian: Preparing activity:
ATy -EL ) Arxy-EL
Project Neo, 5941-A118

iy
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