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MILITARY SPECIFICATION

SEMICONDUCTOR DEVICE, TRANSISTOR, PNP, GERMANIUM, LOW- POWER
TYPE 2N396A ,

This specification s mandatory for use by all Depart-

ments and Ag Agencies “of the Dgpartment of Delense,

1. SCOPE
1.1 Scope. This specification covers the detail requirements for a low-power, PNP, germanium
transistor.
1.2 Physical dimensions. See figure i (TO-5).
1.8 Maximum ratings.
pp Y Ic Vceo | VEeo | VcEo Tatg
Tp = 25°C
mW | mAde | Vde | Vvde | Ve “c
200 -200 -30 =20 -20 -65 to +100
1/ Derate 3.33 mW/°C for Tp > 25°C..
1.4 Primary electrical characteristics.
hFE fho VcE(sat) Cabo
VcE = -1.0 Vde VCB = -5.0Vde | Ic = -50 mAde Vep = 5.0 Vae
Ic = -10 mAde ig = 1.0 mAdc iIB = -3.3 mAdc | IE = 1.0 mAde
100 kHz < { < 1 MHz
MH2z Vde nf
Lt —— =
Min 30 5 .o ---
Max 150 -—- -0.2 20

2.1 The following documents, of the issue in effect on date of invitation for bids or request for
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STANDARDS
MILITARY

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

(Copies of specitications, 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.)
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3. REQUIREMENTS
3.1 General. Requirements shall be 1n accordance with MIL-S-19500, and as specified herein.
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herein are define in MIL-S-19500.
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esign, construction, and physical dimensions. Transis

sical dimenslons shown on figure 1,
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3.4 Performance characieristics. Performance characteristics shali be as specified in tabies I,
II, and IO,

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

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

4. QUALITY ASSURANCE PROVISIONS

specified in tabl
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and C inspections.

4.3.1 Group A inspection. Group A inspection shalil consist of the examinations and tesis specified
in table I.

4.3.2 Group B inspection. Group B inspection shall consist of the examinations and tests specified
in table II.

4.3.3 Group C inspection. Group C inspection shall consist of the examinations and tests specified
in table IIl. This inspection shall be conducted on the initial lot and thereafter every 6 months during
production.

4.4 Methods of examination and test. Mcthods of examination and test shall be as specified in
bles

ta I, O, and HI.
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SEATING PLANE—y BASE — 1 I ..
~ 1 .y Tsee \ 1™
o —f—-D>  \oTE T )\ o|Nle LOLLECTOR
s R | N\ | /
T 7 « 18 bV X T
| s 4 /914N L 1
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! . — & | 1 J V"
! —ET0A L N\ !
1 N—r1 | DN | '
L D —
S—rem ., Emirzer~ T,
O R Yo 01 IsMMIRAD—" 4
MAX
DIMENSIONS N
LTR INCHES MILLIMETERS z
MIN | MAX | MIN | MAX | §
A | W335 370 ; 8.51 | 9.40
B | 305 W335 7.75 | 8.5%
C.j 240 1 260 | 6,10 | &.60
D | 1,500 | 1750 3810 | 44,45 | 9
E | .01 021 Al 83 129
F I .01s 1 019 4] 48 139
G| .100 | =<1 254 | —==14
H o= | mm= | === | === |§
J i .029 | .045 J4 | 114 18
K 1 .028 | .034 J1 .86
L | 009 | .125 .23 1 3.18
M 1414 Nom 3.59 Nom 6
[N | .0707 Nom 1.80Nom |6
NOTES
i, Meiric equivalents (io the nearesi .01 mmj ore given for generc! information oniy
and are based uvpon 1 inch = 25.4 mm.
2. Measured in the zone beyond ,250 (6,35 mm) from the seating plane,
3. Measured in the zone .050 (1,27 mm) and .250 (6.35 mm) from the seating plane.
4. Variations on Dim B in this zone shall not exceed .010 (.25 mm).
5. Outline in this zone is not controlled.
6. When measured in o gaging plane ,054+, 001 -.000 (1.37+,03,-.00 mm) below the seating

7‘
8.
9.

plone of the mmsnslor max dm leuds shaii be within 507 ( i8 mm) of theu ffuo locohon
Smalle { fall within the outline of the

rvlunve to @ maximum mum ruu. JmMaiier diﬁ Ieads irLuﬂ fa
mny ohﬂ '.nr‘ in'-rnnn. [P 2 nrafarvead maneirad mathad
llllllllllllllllll e L] lyUlF & rl‘lc TWW HVUOWVIVMH 11E [TiIvwe
The base shall be interally connected to the case.

Measured from the maximum diameter of the actual device.

All 3 leads.

FIGURE 1. Physical dimensions of transistor type 2N396A (TO-5).
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GAGE OUTLINE — H el gl
OPTIONAL N
\ 1 .7 g T AR .‘
N hl./’ é:\l ‘é%“\\' ‘ Y
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: : A
N _ ﬂ\ -€ £ 3 ]
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J \\\= ,..'//
Pl D —SEATING
-E->e-C / SURFACE
TRANSISTOR " | | GAGE
J REF. , H—L D'A/ / PLANE
L L1n L/
[ \\LJ\\\\\-- NN 7,
i NN~ =
Y i A
]
—={ =K DIA.
NOTES:
1. The following gaging procedure shall be used:
The use of a pin straightener prior to insertion DIMENSIONS
in the gage is permissible, The device being ' TR INCHES MILLIMETERS
m'eosw(ed ‘s‘l‘wgllab‘e— i‘r:sE.r‘ted unﬁl its seating Tl MIN MAX | MIN MAX
I bl Lt N U oY T ECWEY:
used to obtum fhe 125 (3 18 mm) distance from | B | .0702 0717 1178 1.1
the gage seat prior to force application. A force C|.182 199 | 4.62 5.05
of 8 oz .5 oz shall then be opphed parallel ond D_| .009 011 .23 .28
symmetncul to the device’s cylindrical oxis. E +125 Nom 3.18 Nom
When examined visualiy ofter the force appli- F | .054 055 | 1.37 1.40
cation (the force need not be removed) the G | .372 378 9.45 9.60
~s alama af tha davica ehall ha cantad m YT AArE an I.Ys)
chlll’s PIYUIIT Ui 1K UTYILE JIVIT UE IWuiIisu rl .UJJU 'uaaa .uy .7U
against the gage. 7| .150Hom | 3.81 Nom
2. The locationof the tob locator, within the Juft;its X 10375 | .0335 o3
of dim C, will be determined by the tab and flange o e YITR BT =
dimensionof the dev:ce being checked L].0595 ] .0605} 1.5 1

Jo MQ"!C QQ’IVO'QI‘\'S UO 'he neorest Ul mm) re
base

PO Y SRy Pty |
L

gl '“l {“ QWVIUI IIHUHHUIIU" %11}
upon 1 inch = 25.4 mm.
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TABLE 1. Group A inspection
) 4
MIL-STD-750 T Limits
Examination or test p
Method Details p |[Symbol | Min | Max | Unit
Suberoup 1 10
Visual and mechanical 2071 - . e | ——-
examination
Subgroup 2 5
Emitter to base cutoff 3061 |Bias cond. D; Iepo | --- | -6.0{ pAdc
current VEB = -10 Vde
Collector to base cutoff 3038 | Bias cond. D; IcBO --- 1 -8,0: pAdc
current VcB = -20 Vde
Collector to base cutoff 3038 | Bias cond. D; IcBO === | =100 ; pAdc
current Vop = -80 Vde '
Collector to emitter cutoff 3041 | Bias cond. B; ICEX ==~ | -6.0 | pAdc
current Vg = 2 Vde;
Rp = 10 K chms
Breakdown voltage, 30i1 | Bias cond. D; BVcgo| -20 | ---| Vdc
collector to emitter Ic = -1.0 mAdc
Forward-current transfer 3076 |VCE = -1.0 Vdc; hgg 30 | 150 ---
ratin Tn = «10 mAde
ratio Ic = -10 mAdc
Forward-current transfer 3076 |Vog = -0.85 Vde; hFE 15 oo | -=-
ratio Ic = -200 mAdc
Subgroup 3 5
Small-gional short ~circuit 301 Vrn = -8,.0 Vde: [ (W N ] e ()
Small-gignal short-circuit 3301 1Vep = -5.0 Vde; fh 5 MH2
forward-current transfer- Ig = 1,0 mAdc
ratio cutoff frequency
Collector to emitter voltage | 8071 |Ic = -50 mAdc; Vee(sat) ---'| <0.2 | vdc
(saturated) Ip = -3.8 mAdc .
Open circuit output 3238 | Veopg = -5.0 Vde; Cobo .- 20 | of
capacitance IE = 1.0 mAdc;
100 kHz < f< 1 MHz
Turn-off time -== | (See figure 38) ts + tfﬁ == | 0.2 usec
Bubgroup 4 5 .
High-temperature operation: Tap = +7123°C
Collector to base cutoff 3036 | Bias cond. D, IcBO wew | 1201 uAde
current VcB = -20 Vde
Y e bamnanabiims Ananndlae m. _ _ER .00
&IUW TLCLUPTCILALWUI T U 4 BLAVIE, 4 = S0 Iv Vv
Forward-current transfer 8076 | VCE = -1.0 Vdc; hFp 20 RO BEEE
ratio Iic = -10 mAdc
6
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End points:
(Same as subgroup 2)

(=2

TABLE II. Group B inspeciion
‘ | MIL-STD-750 L Limits
Examination or test T
Method Details D Symbol | Min | Max | Unit
Subgroup 1 20 .
Dh“s!cal dimensions 2066 |(See figure 1) .as oo | amn | aa-
Subgroup 2 _ i5
Solderability 12026 |Omit aging SR (U IR I
Thermal shock 1051 | Test cond. B; except === --- cee | eee
{temperature cycling) T(high) = +100°C
Thermal shock 1056 |Test cond. A - - cer | mma
{glass strain)

Seal (leak-rate) ---  |MIL-STD-202, method 112, - - 15x10-T atm
test cond. C, proced-mc m, cc/sec
test cond. B for gross leaks

Moisture resistance 1021 - ce= | e== | ===

End points: '

Collector to base cutoff 3036 |Bias cond. D; Vcp = -20 Vdc IcsoO --= | =6.0 | pAdc
current

" Forward-current transfer 3076 |Vgg = -1.0 Vdc; hFE 30 150 | ==

r to Ic = -10 mAdc
Subgroup 3 15

Shock 2016 |Nonoperating; 1,500 G; --- e R
0.5 nsec; 5 blows in each
orientation: Xj, Y, Y3 i .
and Zl ' !

Vibration fatigue 2046 |Nonoperating --- l can | mee [ ===

_Vibration, variable frequency| 2056 - ; SV (R [

Constant acceleration 2006 |10,000 G; ineachorientation: --- --- e | ---

- X1, Y1, Yq, and 2y
End points: l
{Same as subgroup 2) | !
Subgroup 4 20 :
Terminal strength 2036 |Test cond. E R
(lead fatigue) i
Subgroup 5 20
Salt atmosphere (corrosion) 1041 - cae | mme | ee-




TABLE II. Group B inspection - Continued

MIL-S-18500/64D

MIL-STD-1750 z Limits
Examination or test P
Method Detalls D Symbol | Min | Max | Unit
Sut_:ggoup_ 8 A=bH
High-temperature life 1031 | Tetg = +100°C e ame P
(nonoperating)
End points:
Collector to base cutoff 3036 | Bias cond. D; IcBO -=-- | -8.0 | uAdc
current « YCB = -20 Vde
Forward-current transfer 3078 | VcE = -1.0 Vdc; hFE 25 S (A
ratio Ic = -10 mAdc
Subgroup 7 A=H
Intermittent operation life 1036 | TA = 25°C; PT = 200 mW; . R I N
VeB = -20 Vdc;
Cycle: On, 50 x 2 minutes
Off, 10 + 2 minutes
End points:
(Same as subgroup 6)
'ABLE m. Group C inspection
MIL-STD-750 x Limits
Examination or test P
Method Details D Symbol | Min | Max | Unit
Subgroup 1 15
Barometric pressure, 1001 |Normal mounting; --- -—- see | o=
reduced (altitude operation) pressure = 8 mm Hg for
60 sec min
Measurement during test:
Collector to base 3036 |Bias cond. D; IcBO === | -100 | pAdc
cutoff current VveB = -30 Vde

5. PREPARATION FOR DELIVERY

6.1 See MIL-S-19500, section 5.
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OUTPUT
_ TOSCOPE
| T
200 pF I
INPUT " _
SQ WAVE H
GEN . L .
- \ &/
~AAA . )
8.6 K OHMs 327 K OHMS l s 750 OHMS
I
o T -t O
I |
o] O 6 Vde . O -6 Vde
COMMON
wore | \ /
SQ_WAVE -gv |
INPUYT 1 \ L--.----l
R e 7 o%
!
g,‘.x::t—.—;‘:——-: === s = e
i \ L
35%57 ] \ (SEE NOTE 1)
o \_ i
l - s am ew -— s s m
N Lol !
b
St
NOTES:

1. Any unit that turns on above the 80-percent point, once it starts to turn
off, fails the test.

2. An equivalent circuit may be used.

FIGURE 3. Typical circuit for tum-off time test.
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6.1 Notes. The notes specified in MIL-S-19500 are applicable to this specification,

8.2 Chanosg fram nrevious issue. Agt skﬂ are not used in this revision to identify changes with
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e e
respect to the previous lssue, due to the e iveness of the changes.
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the superseded MIL-S-10500/64C.
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Custodians: Preparing acivity:
Army - EL Navy - SH
Navy - S8H ) o
Air Force - 11 (Project 5961-0013-03)

Review activities:

Army - EL, MU,

Navy - SH

Atr Force - 11 17
2l =9

95 cm "Cll

User actlvmea
Army - am
Navy - CG MC, As, OS
Air Force - 14, 19
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