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MILITARY SPECIFICATION
TRANSISTOR, NPN, SILICON
TYPES 2N389 AND 2N424

This specification is nandatory for use by all Departments gnd
Azencies of the Departnent of Defense.

1. BCOPE

1.1 Scope. This apecification covers the dstail requirements for high power, silicon, NPN, tran-
sistors, and is in accordance with Specificastion MIL-S-19500 except as otherwise specified herein,

1.2 Phvaical dimenaions. See figure 1 (T0-53)

1.3 Absolute-maxiwum yatings:
PV Vee \[ VeB Tatg
Tc = 250¢ |2m389 | 2n424 | 28389 aN424
(W) (vae) | (vae) | (vae)| (vae) | (Vae) (ec)
85 60 80 60 80 10 |-65 to¥200

1/ Derate 0.486 W/°C above TC = 25°C,

1.4 Primary electrical characteristiecs.

bpg brg VeE(sat)

Ic=14pade | IC=1Ade | 2N389 | 2n42s
VGE = 15Vde| VGE = 15 Vde

Ta = -55%
{vde) | (vde)
Min 15 8 ——— -—
Max 60 — 5 10

2. APPLICABLE DOCUMENTS

2.1 The following documents, of the isaue in effect on date of invitation for bids or request for
propossl, form a part of this specification to the extent specified herein,

SPECIFICATION
Military
MIL-5-19500 - Semiconductor Devices, General Specification for,
STANDARD
Military
MIL-STD-750 - Test Mothods for Semiconductor Devices
(Copies of specifications, standards, drawings, and publications required by suppliers in comnection

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 in accordance with Specification MI1~S-19500, and as specified herein,

3,2 v « The abbreviations, aymbols, and definitions used herein
are defined in Specification MIL-S-19500,

3.3 Depign and construction, Transistors ashall be of the design, constr-stion, and physicael dimensions
shown on figure 1,

3.4 Performance characterigtica. Performance characteristics shell be ms specified in tables I, II, and
as follows:

3.4,1 Salt gtmosphere (corrosion)., The traneistor shall ba examined for evidence of corrosion and
legibility of marking before the specified measurements are wade (see 4.4.1).

3.5 Marking. The following marking specified in MIL-S-19500 may ba omitted from the body of the

transistor:

(a) Country of origin
{b) Manufacturer's identification,

4. QUALITY ASSURANCE FROVISIONS

4.1 Sampling and inspection, Ssmpling and inspeotion shall be in sccordance with MIL-S-19500, and as
specified herein,

4.2 Qualification inspection. Qualification inspection shall consist of the examinations and teats
specified in tables I and II, .

4.3 Quality conformance ingpection, Quality conformanca inspection shall consist of group A and B
inspections,

4.3,1 Group A inspeotion. Group A inspection shall consist of the examinations and tests specified in
table I.

4.,3.2 Q(roup B inspection. Group B inspection shall consist of the examinations and tests specified in
table 1I,

VYA in + Methods of examination and test shall be as specified in tables I,
II, and as follows:

44,1 Salt ptmopphere. The marking shall be legible after the test, There shall be no evidence (when
examined with no magnification) of flaking or pitting of the finieh or corrosion that will interfere with
the mechanical or electrical application of the device.

44,2 Pulge testing., Pulse measurements shall be used in acocordance with Section 4 of MIL-STD-750,
4,4.3 Inspection conditione. A1l measurements are to bo made at TA = 25°C unless otherwise specified,

4.4.4 Test measurement shall be made after thermal equilibrium has been reached at the temperature
specified,

5. PREPARATION FOR DELIVERY

5.1 Preparation for delivery and the quality assurance provisions for preparation for delivery shall
conform to Specification MIL-S-19500,
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Table T, Group A Ingpection,

MIL-STD-750 L Linits
$
Exanination or test P Symbol
Method Details hj Min Max Unit
Sutigroup 1 18
Visual and mechanical 07 ——— - _——- ——
examination
Subgroup 5
Breakdown voltage 3011 Bias cond, B
coliector to ‘emitter I¢ = 10 made
REE = 33 ohms
aN3sa Do 60 | --- | vae
N4 BVGER 20 —- | Vde
Collactar to emittar 3071 | X = 1.0 Ade
voltage (saturated) I8 = 20¢ mAde
pulsed, see 4,%.2
2N322 Vee(sat)] ~-- | 5.0 | vae
aNLDL Veplsat)l .. [10,0 { Vde
Breskdown voliage, 302  |Bias cond, D BVERo 10 e | vae
emitter to base Ip = A0 mAds
Forvard-current 3% (I8 = 1 Ade hpE 15 6 | -
transfer ratio VeE = 15 Vde
pulsed, see 44,2
Forward-zurrent 1076 |Ic = 100 made hE 8 ame | aee
transfer ratio vsa = 15 Vde
pulsed, see 4.4.2
Base to emitter . 3056 Test cond. B
voitage (ronsaturated) VOE = 15 Vde
puised, see 4,4,2
N33 ic=1,5 e Vg — 8.0 [ vdo
w32 Ig = 5 Ade Veg - | 80| vdo
Suberour 3 ic
Highn temneraturs TG = 1009,
operation sae 4.4.4
Collector to erittar 3041 | Bias cond, B Icer - 10 | mide
cutoff current VeoE = 40 Vac
Aoz = 33 chms
Lov temperature TA = -55°C max,
operation: 38G Gedok
Forward-2urrant 16 | VYoE = 15 Vda hrg 8 e | eae
transfer ratio I3 = 1 Ade
pulsed, see 4.,4.2
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Table 11, Group B Ingpecijon.
MIL-STD-750 L Limits
Examination or test i, Symbol
Method Details D Min Max Unit
Subsraun 1 20
Physiocal dimensiona 2666 === (See figurs 1)
Subgroup 2 20
Solderability 2026 Immersion depth = -— —— cee | oe-=
0,200 ¢ 0,026 inchea
dwell time = 10 : 1 sec,
Tempearature 1051 Test cond, C -— ——— -_—
cyeling
Thermal shock 1056 Test cond B - —_— e
{glass strain)
Terminal strength 2036 Test cond, A ——= — — | ma-
(tension) weight = 10 lbs + 10 oz,
time = 15 ¢ 3 sec,
Terminal strength 2036 Test cond, D1 —— — — | —
(torque) torque = 6 oz-in,
time = 5 ¢ 1 seq,
Seal teat — Mothod 112 - we-  |5%1077 jatm
(leak rate) MIL-STD-202 ce/sec
Test cond. G,
Procedure III,
Test cond, A for
gross lsaks
Moisture 1021 omit initial - -—— — | ==
resistance conditioning
Fnd naintas
E o 2
Breakdown vollage, 3011 Blas sond B.
collector to emitter Ic = 10 wAdo
RBE = 33 ohms
2389 BYeER 60 —- |Vde
b 7474 BYCER 80 -— Vds
Forward-current 3076 Ig =1 Me hFE 15 60 |---
transfer ratio VCE = 15 Vde
pulsed, see 4.4.2
Syberoyp 3 10
Shock 2016 Nonoperating; 500 G, approx. -— -— N [
1 msec; § bl;vs each in
orientation ¥,, L
and 21 17 T2
Vibration fatigue 2046 Nonoperating — - UG P
Vibration, variable 2056 Nonaparating - - —
frequency
Constant acceleration 2006 5000 G in -— ——— —— |-
each orientation
I .Y.Y.and2
1’ 12 1
} W ) _-J_L_i
(Sams as subgroup 2)

W
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End peinta:
(Same as subgroup 5)

Table II, Group B inspeotion. - Continued
Examination or teat R1L-STU-750 ; . Linits
P Symbol )
Method Details D Min Max Unit
Subgroup 4 10
Salt atmosphers 1041 (See 3.4,1) — | - ——
{covrasion)
E, 2 H
(Same as subgroup 2)
Suberoup 5 A=10
High-temperature 1031 Tstg = 200°C -— —— —— _—
life (nonoperating)
End polntas
Breakdown voltage, 3011 Bias cond B.
collector to emiiter Ic = 20 mAde
Rpg = 33 ohms
2uaga BV — Vde
330 ER 60 o
2§42 B"gi;a & |- | Ya
Forward-current 3076 1y = 1 Ade bpp 12 w5 —
tranafer ratio Vog = 15 Vde
pu&sed, 868 4.4.2
[ ISP l = 20
+5
Steady state 1026 T, =100 _o°C — -——— — —
operation ife P=yay
Vog = 40 Vdo

Custodians:
Army - EL
Navy - SH
Alr Force - 11

Review activities:
Army - EL, MU
Navy - SH
Air Force - 11, 17, 85

User activities:
Army - ML, SM
Navy - CG, MC, WP
Adr force - None

o~

iotes specified in Specification MIL-S-19500 are applicable to this speecificsation,

Preparing activity:
Navy - SH
(Project 5960-1924)




