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SUPERSEDING

MIL-S-198500/4C
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(see 6.2)

MILITARY SPECIFICATION

SEMICONDUCTOR DEVICE, TRANSISTOR, PNP, GERMANIUM, LOW-POWER
TYPE 2N331

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 an audio-frequency, PNP,
germanium transistor.

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

1.3 Maximum ratings.*

Pc .1/
TA=25°C | VcBo | VEBO | VCEO Ic Tstg
mw Vde Vde Vde mAde °C
200 -30 -12 -16 200 -65 to + 100

1/ Derate linearly at 2.67 mW/°C for Tp > 25° C.

1.4 Primary electrical characteristics.

thib he hip Cobo NF
Limits | Vocp= -6 Vdc | VCE = -6 Vde | VCB = -6 Vdc | Vop= -6 Vdc | VCB = -8 Vdc
IE= 1 mAdc |ICc=1.0mAdc | IE = 1.0 mAde 1Ig = 1 mAdc | Ig = 1.0 mAde
MHz ohms pf &
Min 0.4 30 - - ——-
Max --- 70 50 50 20

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

MILITARY
MIL-5-19500 - Semiconductor devices, General Specification for.

* Wherever used herein, the frequency measurement unit '"Hertz" (Hz) is equivalent to and
replaces "cycles per second” (cps).

FSC 5861
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STANDARDS
MILITARY

MIL-STD-202 - Test Methods for Electronic and Electrical Component Parts.
-MIL-8TD-760 - Test Methods for Semiconductor Devices.

{Copies of specifications, standards, drawings, and publications required by suppliers in connection
with specific procurement functions should be obtained from the procuring activity or as directed by
the contracting officer.)

3. REQUIREMENTS

3.1 Gerneral. Requirements shall be in accordance with MIL-5-19500, and as specified herein.

8.2 Abbreviations, symbols, and definitions. The abbreviations, symbols, and definitions used
herein are defined In MIL-8-10500.

3.3 Dnﬁ: construoticn, and puysical dimensions, - Trensistors shall be of the design, construction,
and physi nsions_shown on figure 1,

3.4 Performance characteristics. Performance characteristics shall be as specified in tables I
and 1.

3.5 . The following marking specified in MIL-S-19500 may be omitted from the body of
the trans at the option of the mamufacturer:

(a) Manufecturer's identification,
(b) Comtry of origin.

TABLE I. Jroup A inspection

L
MIL-STD-750 T Limits
Examination or test P
Method Details D Symbol | Min | Max | Unit
Subgtoup 1 10
Visual and mechanical 20711 --- | e ee-
examination
Subgroup 2 5
Collector-to-base 3036 Bias cond. D; IcBo === | -10 | pAdc
cutoff current VcB = -30 Vde
Emitter -to-base 3061 | Bias cond. D; Igpo | --- | -10 |pAdc
cutoff current VEB = -12 Vdc
8mall-signal short-circuit 3206 VCE = -6 Vdc; he 30 70 |---
forward-current transfer Ic = 1.0 mAde
ratio
Subgroup 3 5
8mall-signal short-circuit 3201 | Vop = -6 Vd; hyp --- | 50 |ohms
input impedance Ig=1.0 mAdc
Small-signal short-circuit 3231 VeB = -8 Vde; hob -—- 1  |umbhos
output admittance Ig = 1.0 mAdc
Open-circuit output 3236 | Vop= -6 Vdc, Cobo --- 50 ipf
capacitance Ig = 1.0 mAdc
100kHz < f< 1 MBz-




assw

nsnection - Continued

L
" MIL-8TD-T50 T Limits
Jixamination or test P —
Method Details D Symbol | Min | Max | Unit
Suogroup 3 - Continued
Noise figure 3248 Vep = -6 Vdc; NF --- 20 (db
Ig = 1.0 mAdc; { = 1 kHz;
Rp = 1, 000 ohms;
Ry, = 20, 000 ohms
fuberoun 4 5
Prflviad ~ Aolndbal w4
Sroall-simal short-circuit 3301 | Vpp = -6 Vdc; fhtv 0.4 | ~-- | MHz
forward-current transfer- Iz = 1,0 mAde
rztio cutoff frequency
High-ten:perature operation:| --- Tp = +85° C - --- == |=--
Collector-to-base 3036 Bias cond. D; IcBo | --- | -400 |uAdc
catoff current VcB = -30 Vde
Low-temperature operation: | --- TA = -65° C - _——— coe |ea=
Srzall-gigmal ghort-circuit | 3208 Veg = -8 Vde, hie 21 === l==-
forward-current transfer Ic = 1.0 mAde
rstio
mANnY b2 4 Hwmean N inonantinn
A SRS Buided MR NIA VG A MG ULVAVL
L
MIL-STD-1750 T Limits
Exam:nation or test P
Method Details D Symbol | Min | Max | Unit
_Sl_xbzroun 1 10
Pihyvical dimensions 2068 {Bee figure i.) - U I
Subgroup 2 15
Solderab .lity 2026 Omit aging . ——— cee | mam
Thevmal 3hock 1061 Test cond. B except in ——- - —ee | ae-
(t :vaper ature cycling) step 3, T = 100° C
Tht *mai shock 1059 Test cond. A -— -~ — [ —--
(glass slrain)
Beai {ieai:-raie) --- | Method 1i2 of MIL-STD- === | --- [x®~7| aim
202, test cond. C ce/sec
procedure OI; testcond. B
for gross ieaks
Moa!illure resistance 1021 - - e | e-
Enc¢ pointy: 1
|
-~ B S S anan I ews s e - am L.
Co . wcic~~tn-0e5e JUS0 DI&S cond. D; -—- -1V | pAdc
eooft 2irren I Ven = -30 V:ic ‘cBo
¥
Sr:ail- upcal nort-cireuit | 3206 i VeE = -6 Vdc; hte 3: 70 | ««-
trwa ¢ ureent 1 In= 1.0 mAde
trinsie: ral: l
i
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TABLE II. Group B inspection - Continued
L
MIL-STD-750 m Limits
Examination or test | l”, :
Method Details D Symbol | Min | Max | Unit
Subgroup 3 , 15
Shock 2016 Nonoperating; 1,500 G, --- --- e
0.5 msec, 5 blows in each
orientation: X;, Yj,
Y2 and Zl
Vibration fatigue 2046 Nonoperating --- - -ee | ==
Vibration, variable 2056 -—- -—- TN T
frequency
Constant acceleration 2006 20, 000 G; in each - --- e | ---
orientation Xl. Y1, Yo,
and Z)
End points:
(Same as for subgroup 2.)
Subgroup 4 15
Terminal strength 2036 Test cond. E --- ——- e | ==
{iead fatigue)
Subgroup § 15
Salt atmosphere (corrosion) | 1041 --- --- mee | am-
End points:
{Same as for subgroup 2.)
Subgroup 6 A= 10
High-temperature life 1031 Tstg = +100°C --- R SR Kbt
(nonoperating)
End points:
Collecto —to-baae | 8036 | Bias cond. D Icgo | --- | -12 |pAde
cutol! curren Vop = -30 Vde
Small -signal short-circuit T~3208 VcE = -6 Vdc hfe 25 85 | ---
iarwd_m-n«nnb I~ = 1 Q m..dg
transfer ratio
Subgroup 7 A=10
Steady -state -operation life 1026 Tp = +25° :3° C; --- R
Po = 200 mW;
Vop = -25 Vde
End point
(Same as for subgroup 6. )
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4. QUALITY ASSURANCE PROVISIONS

and as speciﬁed herem

4.2 Qualification inspection, Qualification inspection shall consist of the examinations and tests
epecified in tables I and II.

4,3 Quality conformance inspectiocn, - Quality conformance inspaction shall consist of groups
A and B inspections,

b4 Group A inspection. Group A inspection shall consist of the examinations and tests specified

Group B inspection. Group B inspection shall consist of the examinations.and tests specified

in table I

.6 Methods of examination and test. The methods of examination and test shill be as specified in
dnhlas ¥ amd “
sauico a lu A

5. PREPARATION FOR DELIVERY
5.1 See MIL-S-19500, section 5.

a AT O
v. NVIO®

6.1 Notes. The notes specified in MIL-5-19500 are applicable to this specification.

6.2 Changes from previous issue, Asterisks are not used in this revision to identity changes with
respect 1o the previous issue, due to the extensiveness of the changes.

Custodians; Preparing activity:
Army EL Navy - SH
er' yF;r::: -1 {(Project 5961 -0008-02)

Army - EL, MU MI
Navy - SH
oRr

Aden Tremman 11 17
Al YUILT T a1, L1, U

User activities:
ATimy - 8
Navy - CG, MC, As, OS
Air Force - 14, 19

\n
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Dimensions in inches with metric
Lir | equivalents {mm) in parentheses |Nofes
(cee note 1)

S T ppeey sl o aromm
LIART)

e
minanauIn muAIIRBuiIi
.32

"
5 (8
2 {2

A . 81) 370 (9.40)
B .305 (7.75) .335 (8.51)
C .240 (6.10) .260 (6.60)
D 1.500 (38.10) | 1.750 (44.45) 9
E 016  (.41) 021 (53) | 29
F 016  (.41) 019 (.48) | 3,9
G J00 (2.54) 4
3] H
J 029 {74) 045 (1.14) ]
K 028 (7N 034 (88)
L 009 (.23) 125 (3.18)
M 1414 (3.59) nom [
N .0707 {1.80) nom 6

NOTES:
1. Metric equivalents (to the ncasest .01 mm) are given for general information only and are
bnsod vpon 1 mch 25.4 mm,

2- ﬂedSUfcu (ﬂ ’ﬂe zone DEyo"a .DU (D.JD mm) ln)m ’n! Seuﬂng Plﬂnec
2. Mencured in the zana 050 (1 77 mm\ and 250 (’\ .35 m\ from the canhnn nlnnn

4. Vaoriations on Dim B in ﬁ'ns zone shall not exceed 010 {.25 mm).
5. Outline in this zone is not controlled.

6. 'W“hen measured in a gaging pione 354 +,001, .00 (1.37 +.03, —.00 mm) beiow the seating
~ £ al _ UL DR SR oW | B & ..:lL:— ANT7 { 1Q s o +thadr +v-nn 1Mn$4~
Pll"": 03 IIIE llu!lblblul X Gid FS0GS It o€ WITHIN Uy Ve TU NNy W1 v as va RS G- NRe J]
relative to 0 moximum width tab. Sroller dic lends shall fall within the outline of the max

dia lead toleronce. Figure 2 preferred measured method.
All teads elecmcolly lsolo'ed from rase,

Measured from the maximum diameier of the acival device.

At 21 nd.
An 3 18GaS.

N0 OO N
. e

FIGURE 1. Physical dimensions of!runsistor type 2N”33] (TO—E):
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Dimensions in inches with metric
NOTES: . . Ltr | equivalents (mm) in porentheses
1. The following gaging procedure shall be used: (see note 3)
The use of a pin straightener prior to insertion _". -
in the gage is permi ssible. The device being Minimum Maximum
measured shall be inserted until its seating A | .1409 (3.58) .1419 (3.60)
plane is ,125:,010 (3.18+,25 mm) from the B | .0702(1.78) .0712 (1.81)
g e o e e Apecemmy be LI 2 9 (509
the gage seat prior to force appllcot:on A iotce —— (.E) — (:28)
of 8 0z +.5 oz shall then be applied parallel and E . 125 (3.18) LU ——
symmetrical to the device's cylindrical axis. F | 054 {1.37) U39 {1.4U)
When exomined visually after the force appli- G| .372 (9.45) .378 (9.60)
cation (the farce need not he ramoved) the H T 0350 (,89) 0355 (,90)
seating plane of the device shall be seated ] .150 (3.81) nom
Z. "lgg:l?::n'i?:ngzgi';e tab locaior, within the limiis K| 0325 (.83) 0335 (.85)
of dim C, will be determined by the tab and flange L | .0595(1.51) -0605 (1.54)
dimension of the device being checked.
3. Metric equivolenfs (to the nearest .01 mm) are
given for generai information oniy and are based
upon 1 inch = 25.4 mm.
FIGURE 2. Gage for lead ond tab location for transistor type 2N331,




