MIL-S-19500/126C
24 March 1871
SUPERSEDING
MIL-~-S-19500/126B
20 March 1964

MILITARY SPECIFICATION

SEMICONDUCTOR DEVICE, TRANSISTOR, GERMANIUM HIGH- FREQUENCY
NPN TYPES 2N1302, 2N1304, 2N1306, 2Ni 308 AND
PNP TYPES 2N1303 2N1305 2N1307, 2N1309

This specification is mandatory for use by all Depart-
ments and Agencies of the Department of Defense.

1. SCOPE

1.1 Scope. This specification covers the detail requirements for NPN and PNP, complementary

germanium, high- frequency transistors.

1.2 Physical dimensions. See figure 1 (TO-5).

1.3 Maximum ratings.

Py Y/ VcB VEB Ic Tstg
NPN | PNP NPN | PNP NPN | PNP

W Vde [ Ydc | Vdc | Vdc | mAde | mAde e

150 25 | -30 25 | -25 300 | -300 -65 to +100

1/ Derate linearly 2.5 mW/° C for Ty between 25° C and 85° C.

1.4 Primary electrical characteristics.

hpg Tnfb
Vg = 1 Vde, I = 10 mAde Y Vo = 5 Vde, I = -1 mAde Y
Veg = -1Vde, Ig = -10 mAde %/ Vg = -5 Vde, I = 1 made ¥
2N1302 | 2N1304 | 2N1306 | 2N1308 aN1302 | 2N1304 | 2N1306 | 2N1308
2N1303 | 2N1305 | 2N1307 | 2N1309 2N1303 | 2N1305 | 2N1307 | 2N1309
——- -——- -——- --- MHz MHz MHz MHz
Minimum 20 40 60 80 3 5 10 15
Maximum - 200 300 400 - -~ -~- ---

_1_/ Test conditions for types 2N1302, 2N1304, 2N1306 and 2N1308.

2/ Test conditions for types 2N1303, 2N1305, 2N1307 and 2N1309.
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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 the specification to the extent specified herein,

SPECIFICATION

MIL-S-19500 - BSemiconductor Devices, General Bpecification for.

. MILITARY

MIL-STD-202 - Test Methods for Electronic and Electrical Component Parts.
MIL-STD-7560 - Test Methods for Semiconductor Devices.

(Copies of specifications, standards, drawings, and pub
frnm

with specific procurement functions should be ghtained

lications required by suppliers in connection
azssavs Lt PR AN ] AREC 4 th ‘l.- l_'
the contracting officer, )

Y

ity or as direcied by

ey a Pnne

cuning set
44Ul T procuring act

3.1 General, Requirements shall be in accordance with MIL-S-19500, and as specified herein.

3.2 Abbreviations, symbols, and definitions. The abbreviations, symbols, and definitions used
herein are defined in MIL-S-19500, and as follows:

2LO=C0LI0ITN0E

3.3 Design, consturction, and physical dimensions. Transistors shall be of the design, construc-

o~y fisren 1
imensions sndown on ligure 1,

3.3.1 Lead material and finish, Lead materia] shall be Kovar ar allay 52. Lead fipish sha)l be
gold-plated, (Leads may be tin-coated if specified in the contract or order, and this requiremsnt
shall not be construed as adversely affecting the gualified-product status of the device, or spplicable
JAN marking, see 6,2,) :

3.4 Performance characteristics. Performance characteristics shall be as specified in tahles I,
II, and 1.

pecified in MIL-S-18500 may be omitted from the body of

3.5 Marking. The following marking s
the transistor at the option of the manufacturer: :

a) Country of origin.
) Manufacturer's identification.

4. QUALITY ASSURANCE PROVISIONS

4,1 Sampling and inspection. Sampling and inspection shall be in accordance with MIL-S-19500,
and as specified herein, : - .

4.2 Qualification inspection. Qualification inspection shall consist of the examinations and tests
siecified in tables I, 11, and IiI, :

»

y e
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I -
G ' /
It EMITTER '

el .007(.18 MM) RAD

MAX
DIMENSIONS 1N
INCHES MILLIMETERS %
LTR s
MIN | MAX | MIN | #®ax
A L3350 .370 | 8.51] 9.40
B .305).335 | 7.75] 8.51
c .240 | .260 | 6.10] 6.60
D | 1.500 p.750 |38.10 | 44.45]9
E .016 | .021 .41 s3}2,9
F .016 | .01 .41 48}3,9
G 200 | ==~ | 2.54 | === |4
H| ===]=n= | wcu === |5
3 .029 | .045 .74 | 1.14(8
K .028 | .034 1 .86
L .009 | .041 .23 | 1.04
M .1414 Nom| 3.59 Nom |6
N .0707 Nom| 1.80 Nom |6

NO

3. Measured in the zone 056 (1.27 mm) and .250 {6.35 mm) from the sealing plane.

4. Varlations on dimension B in this zone shall not exceed .030 (.25 mm).

00 mm) below the seating plane of the transisler,
Ithin 007 (.18 mm) of Lheir true Tocation relative to a maximum width tab. Smaller

5. Oulline in this zone is not controlled.

6. When measured in a gaging plane ,054+,001, 000 (1,37+.03, -

maximum diameter leads shall be w

TES:
1. Metsic equivalents (to the nearest .01 mm) are given for general informalion only and ate based upon 1 inch = 25.4 mea,
2. Measwed inthe zone beyond 250 (6.35 mm) from the sealing plane.

diameter leads shall fall within the outline of he maximum diameter lead tolerance. Figure 2 shows the preferred

measured method.

7. The base shall be electrically connected to the case.
8. Measured from the maximum diameter of the actual device.

9. All 3 leads.

FIGURE 1. Physical dimensions of transistor types 2N1302 through 2N1309(T0-5).
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— A e
GAGE OUTLINE H ,., a,——
OPTIONAL E\ 1]
,{"“\L i
= O
L H I
L} i — ’ 1 ' '
@& !
N |
; | P SEATING
E--r-C SURFACE
TRANSISTOR —, "~ ~ /" ~eace
i REF, L DIA,
5 REF, 1 —-| r'!i— \/ / PLANE
. [ S L
\
T NV ==
x AN
-!L-K DIA.
DIMENSIONS
INCHES MILLIMETERS
MIN | MAX MIN | MAx NOTES:
‘ 1. 1iie foliowing gaging procedure shall be used: The use of
; A [ .1409 | .1419 3.58 | 3,60 aiplln straightener prior to Insertion In the gage Is permis-
: sible, The device being measured shall be inserfed untit
B j-07021.0721 1.78]1.8 lts sealing plane fs .125:,010 (3.182,25 mm) from the seal-
~ Y an 190 i.62 1 5.08 Ing stirface of the gage. A Spacer may be used io obiain
e A . the 125 (3.18 mm) distance from the gage seat oriof to force
D 009 | .011 .23 28 applicatlon, A force of 8 0z +.05 oz shall lhen be applied
parallel and symmetrical to the device's cylindrical axis,
E 125 Nom 3.18 Nom When examined visually alter the force spnlication {the
force need not be removed) the seating plane of the device
! F 054 055 1.3711.40 shall be seated against tie gage.
i rm PR R 2. The location of the tab locator, within the limits of dim C,
3 G |-.372 |.378 7.45715.60 wiIIl be~determinedkby the tab and flange dimension of the
: device being checked.
H ]-0350].0355 89 90 3. Melric equivalents (to the nearest .01 mm) are glven for
J .150 Nom 3.81 Nom general information only and are based upon 1 inch = 25.4mm.
K |.0325 ] .0335 .83 .85
i L |.0595 | .0605 1.51] 1.54
FIGURE 2. Gage for lead and tab location for transistor types 281302 through 2R1309,
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7|
o— A OUTPUT TO
\L 0SCH { 0SrNPE

wPUT  8600a g/ Osehlo
e
=

VOLVAGE

0

PW=
INPUT T \ . :::v /

VOLTAGE A i
WAVEFORM SkHz [fm ———— L oo
-6V — —— —_——r

<OV —_

NOTES'
1. The capacitance of Cy shall be increased until the t off time of the output
waveform is decreased to .2 usec. Qgp in pC is then calculated by Qgp = C1X E

where Cj is in pF and Eip is § volts.

2. Any unit that turns on above the 9%0-percent point, once it starts to turn off,
fails the test.

FIGURE 3. Circuit for determining value of stored base charge.

(Polarities shown apply to PNP)
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TABLE 1. Groug A inspection.

MIL-STD-750 Limits
Examination or test
Method Details LTP Symbol Min Max Unit
D
] Subgraup 1 10
- ¥isual and mechanical 2071 - -— R, S
“examination
Subgroup 2 . 5
Breakdown voltage, 3001
collector to base
All NPN devices Bias cond, I, BVeopo 2§ --- | vde
Ic = 100 pAdc
All PNP devices Bias cond, D; BVCBQ -30 ---| vde
Ic = -100 pAde
Breakdown voltage, 3026
emitier to base
All NPN devices Bias cond. D; BVEBO 26 --- | Vde
IE =100 pAdc
All PNP devices Bias cond. D; B‘V’EBO ~25 ---1 Vde
) Ig = -100 pAde
Collector to bas. cutoff 3036
current
All NPN devices Bias cond, D; I -—- § 1 uAdc
Ve = 25 Vdc ¢8O
CB
Aill PNP devices Bias cond, D; ) P --- =6 | uAdc
Vep = -25 Vde “BY
Emitter to base cutoff 3061
current
All NPN devices Bias cond, D; Ipnn --- 61 nade
‘v'EB = 20 Vdc i
All PNP devices Bias cond. D; Irnn ——- -6 pAde
"’EB = =25 Vic =
Floating potential 3020 Rpg = 1 megohm +5%
including voltmeter
input resistance
NPN devices - 2N1302 Ve = 25 Vde VEBF --- i Vdec
' 2N1304 Vep = 20 Vde --- 1| vde
2N1306 Vep = 15 Vde —- 1! vde
2N1308 A% =15 yd -—
: CB Yde 1 Vdc
PNP devices - 2N1308 Vep = -25 Vde VEBF -- -1| vde
ZN1305 VCB = -20 Vdc - -11 vde
i
: 2N1307 Vep = -15 Vdc --- -1{ vdc
2N1308 Vep = -15 vde --- -1 Vdc

2
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MIL-STD-750 Limits
Examination or fest L
Method Details LTPD | Symbol Min Mox Unit
Subgroup 3 5
B
Forward-current transfer 3076
ratio
NPN devices - 2ZN1i302 v = 1 Vdc; hpg 20 - ———
l,,CE 10 mAdc
-
2N1304 40 200 | ---
2N1306 60 [ 300 [ ---
2N1308 80 400 -
PNP devices - 2N1303 VCE = -1 Vdc; hpg 20 ——- -
I~ = -10 mAdc - o
2N1305 g 40 200 -
2N1307 60 300 -—-
2N1309 80 | 400 _—-
NPN devices - 2N1302 vCE = 0,35 vdc; hFE 10 --- -
ic = 200 mAdc
2N1304 15 - -—-
2N1306 20 - _———
2N1308 20 1 --- -
PNP devices - 2N1303 VcEg = -0.35 Vdc; hpp 10 === | ---
Ic = -200 mAdc
2N1305 15 | ame | am-
2N1307 20 --- -—-
2N1309 20 ——- ———
Collector to emitter voltage 3071
(saturated)
NPN devices - 2ZN1302 ig = 0.5 mAdc; VCE --- 0.20 | Vdc
Ic = 10 mAde (sat)
2N1304 Ig = 0.25 mAdc; -== ]0.20 Vde
T = 1N s AAA
lc = AV unuL
2N1306 Ip = 0.17 mAdc; --=- |0.20 Vde
I¢c = 10 mAde
2N1308 Ig = 0.13 mAdc; --= 0.20 | vdc
Ic = 10 mAdc




TABLE I. Group A ingnectfon. -Continsaed
¥ RIL-STD-750 Limits
Exomination or tas}
Method Detaiis LTPD | Symbol Min Mox Unit
Subgroup 3 -Continued )
PNP devices - 2N1303 Ig = -0,6 mAdc; Ve --- }0.20 | vde
Ig = -10 mAde (sat)
2N1305 Ig = -0.28 mAdc; --~ }0.20 { vde
Ic = ~10 mAde
2N1307 ig = -0.17 mAdc; --- }0.20 | Vde
1o = -10 mAdc
ZN1306 Ig = -0.13 mAdc; === }0.20 | vde
IC = -10 mAdc
Basge emitter voltage 3066 Test cond. A
(saturated)
NPN devices - 2N1302 Ig = 0.5 mAdc; VB" 0.151 0.40! vde
Ic = 10 mAde (sat)
2N1304 0.15| 0.35] vdc
2N1308 0.15| 0.36| Vdc
aN1308 0.151 0.35] Vde
PNP devices - 2N1303 Ig = -0.5 mAde; VB -0.15 [ -0. 40| vdc
Ic = -10 mAdc (sat)
2N1305 -0.15 {-0.35] vde
2N1307 =0.15 |-0. 35| vdc
2N1309 -0.15 | -0, 35] Vde
Subgroup 4 8
Open circuit output 3238
capacitance
All NPN devices VCB = § Vdc; IE =3 Cobo -——- 20{ pF
100 kHz < f < 1 Muz
All PNP devices .VCB = -5 Vdc; IE =0 Co_bo -—- 20| pF.
100 kHz < f < 1 MHz
Small-signal short-circuit 3301
orward-current transfer-
ratio cutoff frequency
NPN devices - 2N1302 VCB = 6 Vdc; Ig = -1 mAdg fhip 3 ——- MHz
2N1304 5 - MHz
2N1306 18 1--- | MEHz
2N1308 15 .-- MHz
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TABLE I. Graup A inspectjon, -Continved

MIL-STD-750 ~ Limirs
Exomination or test . - -
Method Details Symbol Min May Unlt
Subgroup 4 =Continued

PNP devices - 2N1303 Vep = -b Vde; Ip =1 mAdc fhib 3 - MHz
2N1305 5 -—-- MHz
2N1307 10 | --- | MHz
2N1309 15 - MHz

Stored base charge - (See figure 3)

NPN devices - 2N1302 Qsb - 1400 | pC
ZN1304 --= | 1200 | pc
2N1306 ' --- | 1000 | pC
2N1308 --- 11000 | pC

PNP devices - 2N1303 Qsb - 1600 | pc
2N1305 --- | 1400 { pC
2N1307 --- 1200 | nC
2N1309 --- [1200 | pC

Subgroup 5 10
High-temperature operation: Ty = +55°C
Collector to emitter cutoff 3041 | Bias cond. A
current
NDN devices Vo = 18 Vde cpx | T 50 pAdc
V_. = 0.2 Vadr
VaE 0.2 Vdc
PNP devices VcE = -18 Vde Icgx | --- -50 pAdc
Vgg = 0.2 Vdc
Low-temperature operation: Ta = -65°C
Forward-current transfer 3076
ratio
NPN devices  2N1302 Y_Cl} :—nlnv‘d“c- hpg 10 .- ——-
IC - AV 1nuc
2N1304 20 200 c—-
ZN13006 30 300 ~—~-
2N1308 40 [ e-n | ae-
PNP devices  2N1303 Veg = -1 Vde hpg 10 |- | ---
) Ic = -10 mAde
2N1305 - 20 200 _———
2N1307 30 |300 [ ---
2N1309 40 —a—- ——




e ———

TABLE II. Group B inspection,
MIL-STD-750 Limits
Exominaotion or test
) Method Details LTPD/| Symbel Min Mox Unit
Subgroup 1 20
Physical dimensions 2066 (See figure 1) --- — - —
Subgroup 2 15
Solderability 2026 _— c_—— .-- .
Thermal shock 1051 Test cond. C, except in - .- -—-- -—
(temperature cycling) step 3, Tp = +85 +5°C
Thermal shock {glass strain) | 1058 Test cond, A . == I —
Moisture resistance 1021 ——- - .—— ———
End points:
Collector to base cutoff 3036 Bias cond. D
current
All NPN devices v 25 Vde; I, = 0 -
CB c; Ig I CBO 6 pAdce
All PNP devices Veop = -25 Vg IE =0 ICBO --- -6 pAdc
Forward-current transfer 3076
ratin
NPN devices - 2N1302 _VCE = 1 V‘dc hFE 20 . ——-
ic = 10 mAdc
2N1304 40 200 —_—
2N1306 60 300 ———
2N1308 80 | 400 | ---
DND Aavirnoao _ N1 2N1 A 12 = -1 VA~ [ nn
&ava Uovalowe &ivaAUVY YCE 2 VUl “FE &y -—— -
Ip = -10 mAdc
2N1305 40 1-200 _—
2N1307 60 300 ——
2N1309 80 400 ——-
Subgroup 3 15
Shoole 29N1R Nannnannti 1 RAN N
Shock 2016 Neonoperating; 1,500 G; — ——- _— ——
0.5 ms, 5 blows in each
orientation: Xj, Y1, Yy
and Z4
Vibration, variable frequency| 2056 _——- - ——— ———
Constant acceleration 2006 10, 000 G in each orienta- —— . — _—
tion: X1, Y1, Y, and Z;
End points:
(Same as subgroup 2)
Subgroup 4 20
Terminal strength 2036 Test cond. E —e- - - -
(lead fatigue)

10
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TABLEII. @ Bi - u
MIL-STD-750 Limits
Examination or test
Methad Detaile LTPD ! S$aka! Rin V] Hex Unls
Subgroup 4 -Continued
End points:

Hermetic seal 1071 Test cond. G or H for fine - P a atm
leaks; test cond. A, C, D, ce/s
or F for gross leaks

Subgroup 6 20

Salt atmosphere (corrosion) 1041 ; .. . ——— ——
Subgroup 8 7

High-temperature life 1032 Tstg = +100°C - -——— . ——

(nonoperating) time = 340 hours

(see 4.3.4)
Fnd nainte
End points
Collector to base 3036 Bias cond. D
cutoff current
All NPN devices Vep = 25 Vdc; lE =0 ICBO == 12 | pAde
All PNP devices Vep = -25 Vdc; Ip=0 ICBO ~—- -12 | pAde
Forward-current transfer 3076
ratio

NPN devices - 2N1302 Veg = 1 Vde hpp 16 —— ——-

Ic = 10 mAdc
2N1304 82 f--m e
2N1306 48 |oew |---
2N1308 64 ——- .-

PNP devices 2N1303 VCE = -] Vdc hFE 16 - .—--
Ic = -10 mAde

ZNi305 32 - -
2N1307 48 laee | o-n
2N1309 64 c_- _———
Subgroup 7 7
Steady-state operation life 1027 P7 = 150 mW
' time = 340 hours
(see 4. 3. 4)
All NPN devices Vep = 10 Vde === == =—- -—-
All PNP devices “CB = -i0 Vde ——- ——- ——- ———
End points:
{Same as subgroup 6)

[
-
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Exomination or test

Method Details LTPD | Symbol Min Mox Unit

Subgroup 1 10

Resistance to solvenis -—- MIL-STD-2

>!
"

b

(=)

Subgroup 2
High-temperature life 1031 Tstg = +100° C (see 4. 3. 4) - ——- - _—
(nonoperating)
End points:
{Same as subgroup §
of Group B)

PR - 2 P

ubgroup 3 A =10
Steady-state operation life 1026 P = 150 mW (see 4.3.4)

10 Vdc -— ——- ——- -

<
Q A3

to

All NPN devices

1N 17
=iV vuco - - - - -

4.3 Quality conformance inspection. Quality conformance inspection shall consist of group A, B, and C
inspections. A lot shall consist of transistors of only one family (NPN or PNP), For subgroups 1 through

5 of eroupn B tests and subgroun 1 of eroun C, where a lot consists of more than one tvpe v A b s o)
¢ Ol group O (esis ang suggreup 1 ol group L, wne & 10t COnsisis OI more taan one type, uun_y One ype neea

be tested as a representative of the lot for all types in the lot, For subgroups 6 and 7 of group B tests and
subgroups 2 and 3 of group C tests, the samp for each subgroup shall consist of all types within the lot

to be tested and the number of devices of e tvne shall be nronortional to the di stribution of the tvoes w
10 De igsied ang the nur nber of devices of each LYPe Shaii 28 proporiiona: (¢ ine Qi ibution of the types with-
in the lot.
4.3.1 Group A inspection. Group A inspection shall consist of the examinations and tests specified in
s D 34 &2 AISpPCCL100 Jilall CONSisl 06 1Ae examinall W ant wWwols SPeluata an
table I,
4.3.2 Group B insnection, Groun B inspection shall consist of the examinations and tests specified in
iz = K A srnRpp o evallrl Dilflea LIIOTN U2 SeiT TaNSaiialiniiaVaeRD s AW AL UNY OPLTWAAETY Bl
table II.
4.3.3 Group C inspection. Group C inspection shall consist of the tests specified in table III, This
P P pection shail c st of the tests specified in table III, This
inspection shall be conducted on the initial lot and thereafter every six months during production.

4.3.4 Group B and group C life-test samples. Samples that have been subjected to s

life-test, may be continued on test to 1, 000 homs in order to satisfy group C life-test requirements. These

samples shall be predesignated, and shall remain subjected to the group C 1, 000-hour acceptance evaluation
after they have passed the group B, 340-hour acceptance criteria. The rumulativp total of failures found

during 340-hour test and during the subsequent interval up to 1, 000 hours shall be computed for 1, 000-hour
acceptance criteria, see 4.3. 3.

4.4 Methods of examination and test. Methods of examination and test shall be as specified in tables I,
II, and IIi, and as follows:

Resistance to solvents. Transistors shall be subjected to tests in accordance with method 215 of
'D-202. The following details shall apply:

(a) All areas of the transistor body where marking has been applied shall be brushed.
{b) After subjection to the tests there shail be no evidence of mechanical damage to the device and
and markings shall have remained legible.

12
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5. PREPARATION FOR DELIVERY
5.1 8ee MIL-8-18500, section 5.

6. NOTES
6.1 Notes. The notes specified in MIL-5-18500 are applicable to this specification,

w2l v d e Anta
ucsL Ug ko

o
l:)
]

{a) Lead finish if other than gold-plated (see 3.8.1).

Custodians: Preparing activity:
Army - EL Navy - EC
Navy - EC
Air Force -~ 17 Agent:
DSA - ES

Review activities:
Army - MU, MI (Project 5961-0214)

Air Force - 11, 70, 80
DSA - ES

User activities:

Acmner _ CAX
S2ily T owivia

Navy - A8, CG, MC, OS, SH
Air Force - 13, 15, 10
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INSTRUCTIONS: Thia sheet ia to be fiiied out by personnei, either Government or contractar, inveived in the
use of the apecification in procurement of products for ultimate use by the Department of Defense. This sheet
is provided for abtaining information on the use of this specification which will {asure that suitable products
can be procured with s minimum smount of delay and at the least cost. Comments and the return of this form
will be sppreciated. Fold on lines on reverse side, staple in carner, and send to preparing activity. Commenta
and suggestions submitted on this form do nat constitute or imply authorization to waive any partion of the
referenced document(s) or serve to amend contractual requirements. : .

SPECIFICATION

CITY AND STATE CONTRACT NUMBERM

MATERIAL PROCURED UNDER A
() DINECT GOVERNMENT CONTRACT [CJsumcoNTRACT

1. uea%tﬁ\g:'ART OF THE SPECIFICATION CREATED PROBLEMS OR REQUIRED INTERPRETATION IN PROCURE.
A, GIVE PARAGRAPH NUMBER AND WORDING,

B. RECOMMENDATIONS FOR CORRECTING THE DEFICIENCIES

2. COMMENTS ON ANY SPECIFICATION REQUIREMENT CONSIODERED TOO RIGID

3. ISTHE SPECIFICATION RESTRICTIVE?

) ves I NO (11 “'yes®, in what way?)

4. REMARKS (Attach any pertinent data which may be of use In improving thie specitication. If there are additional papers,
attach to form and place both in an envelope add¥eased to preparing activity)
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