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MILITARY SPECIFICATION

SEMICONDUCTOR DEVICE, TRANSISTOR, PNP, GERMANIUM, SWITCHING

TYPE 2N
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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 a high-speed switching, PNP,

germanjum transistor.

1.2 Physical dimensions. See figure 1 (TO-9)
1.3 Maximum ratings.
Pr l/l
VcBo | VEBO | VCEs | I Tstg Ty
Tp = 25°C
mW Vde Vde Vdc { mAdc °C °c
60 -15 -2 -12 -50 -65 to +100 | +100
1/ Derate linearly 0.8 mW/° C for T4 > 25° C.
1.4 Primary electrical characteristics.
hFE hge VcEg(sat) Cobo
VcE = -0.5 Vde | VCE = -0.5 Vdc | Ic = -50 mAdc | VCB = -3 Vdc ty tg tf
ic = -50 mAdc | Ig = -2 mAdc ip = -5 mAdc ig=0
f = 20 MHz 100kHz < f<1MHz
Vde pi nsec [nsec [ nsec
Minimum 20 5 --- === sutl Bl --
Maximum --- --- -0.20 3 i8 12 |10

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 - Semiconductor Devices, General Specification for.

1
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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 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 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
hetein are as defined in MIL-S-19500, and as follows:

VCES - - - - - - Collector-to-emitter voltage, with base short-circuited to emi

* 8.3 Design, construction, and physical dimensions. The transistor shall be of the design, con-
struction, and physical dimensions specified in figure 1.

......... 3 CLICC 141 1BVIC

3.4 Performance characteristics. Performance characteristics shall be as specified in tables I,

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
specified in tables I, II, and II.

4.3 Quality conformance inspection. Quality conformance inspection shall consist of groups A,
B, and C inspections.

4.3.1 Group A inspection. Group A inspection shall consist of the examinations and tests 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 II. This inspection shall be conducted on the initial lot and thereafter every 6 months during
production.

* 4.3.4 Group B and group C life-test samples. Samples that have been subjected to group B,
340-hours life-test, may be continued on test for 1, 000-hours 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 cumulative 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.

4.4 Methods of examination and test. Methods of examination and test shall be as specified in
tables I, II, and IiI.
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~—SEATING PLANE

COLLECTOR
(SEE NOTE 7)

—F FE

—
P et |
B _ l A
DIA /
J —%-&—3—
7 L | -/
-
* {
~-L EMITTER =K
G ’"— H .007(.18MM)RAD & (SEE NOTE 10)
MAX |
DIMENSIONS N
INCHES MILLIMETERS | T
LTR MIN MAX MIN MAX E
Al .290 370 | 7.37 | 9.40
B | .275 .335 6.99 | 8.51
C | .200 | .260 5.08 | 6.60
D |1.500 1,750 | 38.10 |44.45 |9
E | .016 .021 .41 53 12,9
Fl .016 | .019 .41 48 |3,9
G| .100 ——| 254 | ——— |4
H| ——- | === | -==T5
J | .029 .045 J4 1 1,14 18,10
K| .028 034 J1 .86 {10
L | .009 125 .23 | 3.18 |10
M | .1414 Nom 3.59 Nom 6
N | .0707 Nom 1.80 Nom 6

NOTES:

1. Metric equivalents (to the nearest .01 mm) are given for general information only
and are based upon 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 seatingplane.

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 a gaging plone ,054+.001, -.000 (1.37+.03,700 mm) below the seating
plane of the transistor max dia leads shall be within 007 (,18 mm) of their true location
relative to a maximum width tab. Smaller dia leads shall fall within the outline of the
max dia lead tolerance. Figure 2 shows the preferred measured method.

7. All leads shall be insulated from the case.

8. Measured from the maximum diameter of the actual device.

9. All 3 leads.

% 10, Tab optional.

FIGURE 1. Physical dimensions of transistor type 2N1500 (TO-9).
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FIGURE 2. Gage for iead and tab iocation for transistor type 2N1500.
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OR EQUIVALENT

TEKTRONIX SI7A

\———-————ﬁ"‘—“’o 0SCILLOSCOPE
Hg RELAY | OR EQUIVALENT
. N ™
Yy
L |
171
S 2.7K 2150
+0.5 Vde T S
v = v
_6 OVdC —3.0 VdC
EIGURE 4. Pulse storage ond fall-time te.st circuit,
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TABLE I. Group A inspection
T
MIL-STD-1750 T Limits
Examination or test 3 p
Method Details p | Symbol { Min | Max | Unit
Subgroup 1 10
Visual and mechanical 2071 --- --- == | ==-
examination
' Subgroup 2 5
Breakdown voltage, 3011 |Bias cond. C; BVeogpg| -12 --=- | Vde
coliector to emitter ic = -10 pAdc
Collector to base 3036 |Bias cond. D; ICBO =-- | -2.5 | pAdc
cutoif current Vep = -5 vde
Collector to base 3036 |Bias cond. D; Icro --- |} -10 | pAdc
cutoff current Ve = -15 Vde
Emitter to base cutoff 3061 |Bias cond. D; Irro === | -100 | pAdc
current VEB = -2 Vdc
Subgroup 3 5
Forward-current 3076 |Veg = -0.5 Vdc; hrg 20 —— | ---
transfer ratio Ic = -10 mAdc
Forward-current 3076 |Veog = -0.5 Vdc; hFE 20 S
transfer ratio Ic = -50 mAdc
Collector to emitter 3071 |Ic = -50 mAdc; VcE(sat)] --- |-0.20] vVdc
voltage (saturated) Ip = -5 mAdc
Collector to emitier 3071 |Ip = -10 mAdc; Veg(sat)) --- |-0.15]| Vde
voltage (saturated) Inp = -1 mAde
Base emitter voltage 3066 |Test cond. A; Vgg(sat)] --- |-0.40] vde
{saturated) Ic = -10 mAde
Ig = -1 mAdc
Subgroup 4 10
Small-signal short-circuit 3306 |VCE = -0.5 vdc; hie 5 R
{forward-current transfer Ig = -2 mAdc; f = 20 MHz
ratio
COpen-circuit 3236 |Vcp = -3 Vdc; iIg = §; Cobo --- 3 pf
output capacitance 100 kHz < { < 1 MHz
Rise time -—- See figure 3 tp --- 18 | nsec
Storage time -—- See figure 4 tg - 12 | nsec
Fall time --- |See figure 4 tg --- 10 | nsec
Subgroup 5 10
High-temperature operation: --- |Ta = +556°C --- EE TN TR (P
Collector to base cutoff 3036 |Bias cond. D; IcBO --- -20 | pAdc
current VeB = -5 Vdce
Collector to emitter 3071 |Ic = -10 mAdc; Vee(sat) --- |-0.18| Vde
voltage (saturated) Ig = -1.0 mAdc




TABLE I. Group A inspection - Continued

MIL-S-19500/125C

L T tontba
MIL-STD-750 T Limits
Examination or test P
Method Details p | Symbol | Min | Max Unit
Subgroup 5 - Continued
Low-temperature operation: --- |Ta= -40°C --- L LI
Forward-current 3076 |Vcg = -0.5 Vdc; hFrE 14 e} ---
transfer ratio Ic = -50 mAdc
TABLE I. Group B inspection
L .
MIL-STD-750 T Limits
Examination or test P =]
Method Detaiis D Symbol | Min Max | Unit
Subgroup 1 10
Physical dimensions 2066 | See figure 1 --- --- EETN TS
Subgroup 2 15
Solderability 2026 | Omit aging -—-- -—- ——= | ===
Thermal shock 1051 | Test cond. B; --- “-- ——= | -
(temperature cycling) T = +100° C
Thermal shock (glass strain) 1056 | Test cond. A --- --- - -
Seal (leak-rate) - |Method 112, MIL-STD-202, --= | --- l5x10°7 atm
test cond. C, procedure II; cc/sec
test cond. B for gross leaks
Moisture resistance 1021 - --- e} -
End points:
Collector to base 3036 |Bias cond. D; IcBO --- | -10 | pAdc
cutoff current VeB = -15 Vde
Collector to emitter 3071 |Ic = -10 mAdc; Veg(sat) =-- {-0.15| Vdc
voltage (saturated) Ig = -1 mAdc
Base emitter voltage 3066 | Test cond. A; Vpg(sat) --- |-0.40( Vde
(saturated) Ic = -10 mAdc;
Ig = -1 mAde
Subgroup 3 15
Shock 2016 | Nonoperating; 500 G; --- - el
1.0 msec; 5 blows in each
orientation: Xl, Yy, Yz
and 7.4
and Zy
Vibration fatigue 2046 | Nonoperating -—- --- e ==
Vibration, variable 2056 --- --- el ==

frequency
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TABLE II. Group B inspection - Con’inued

MIL-STD-1750 IT‘ Limits
Examination or test : p
Method Details 2 D Symbo! | Min | Max | Unit
i
Subgroup 3 - Continued g
Constant acceleration 2006 |20, 000 G; in each orienta- | - SO R
tion: X1, Yj, Y2, and % : |
: i
End points: . l | i
(Same as subgroup 2) ' ) :
Subgroup 4 i 15 ! ;
! : |
Terminal strength 2036 |Test cond. E T B N T
(lead fatigue) ; : |
! ; : i
Subgroup 5 : 15 s ! i
Salt atmosphere (corrosion) 1041 ' ; —- S
End points: : i * ! !
(Same as subgroup 2) ! ; i !
. H . i H
Subgroup 6 ' 5 ; i ;
High-temperature life 1031 !Tgig = 100° C; - S
(rtonoperating) time = 340 hours ' i
End points: :
Collector to base 3036 'Bias cond. D; Icpo - --- ' -20 { iAde
cutoff current Ve = -15 Vde ' i
- : s
‘Collector to emitter 3071 |Ic = -10 mAdc; VcEi(sat) --- -0.18 Vdc
voltage (saturated) I = -1.0 mAdc i !
i | | : ’ ;
Base emitter voltage 3066 |Test cond.A; I = -10 mAdc; VBE(sat) ---  -0.45! Vdc
(saturated) iIg = -1.0 mAdc ; : §
; i ' 5
Subgroup 7 1 : 7 !
Steady state operation life 1026 Pt = 80 mW;.VCB =6 Vdc; S R
;time = 340 hours : ; ;
End points ¥ ' '
(Same as subgroup 6) : i
i ,
TABLE II. Group C inspection
MIL-STD-1750 L Limits
Examination or test I;
Method Details D Symbol | Min Max | Unit
Suhoroun 1 ‘ A=3
. —_— ; .
High-temperature life 1031 | Tgtg= 100° C i - coe | men | ama
(nonoperating) i
8
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TABLE II. Group C inspection - Continued

[}
i mm t L T.imite
MIL-STD-750 - Limits
Examinr rinn nr toct —"f"-" _‘—_]! T
ction or test P »
Metk >d Drlits i D Symbol | Min Max | Unit
h |
Subgrou» 1 - Centinued E
L}
End points | f
1
Collector to base 30:6 |Bias cond. D, ! Icgo | --- | -20 | pAde
cutoff current Ve = -1 Vde :
. | ‘
Collector to emitter , 301 iIc = -10 mAdc; VCE(Sat)i --- | -0.18] Vdc
voitage (saturaed) . Ig = -1.0 made ; !
i ; .
Buse emitter voltage i 3016 ' Test cond. A; \VBE(sat)) --- | -0.45] Vdc
(saturated) . Ic = -i0 madc; ' ;
i I = -1.0 mAde :
i 1
Subgroup 2 | . A= 10
i i :
i N e . 1
Ste:dy state operacion life ; 10:6 iPr = 60 mw: Vcpg =6 Vée ' -—-- --- = | ==
R ! ' |
lel PUIIII’D I
Same as subgroup 1) | i
o
%, PREPARATION FOR DELIVIIRY
6.1 See MIL-£-19500, section £.
6. NOTES
6.1 No'es. The notes specified in MIL-S-1950C are applicable to this apecification

6.2 Th2 margins of this specification are marked viath an asterisk to indicate where changes (additions,
modifications, corrections, deletiois) from the previous issue were made. This was done as a conve-
nience onlv and th: Govermaent assumes no liability whatsoever for iny inaccuracies in these notations.
Bidiers ard contrictors are cautior.ed to evaluate the re quirements of this document based on the entire

Y S Mo el mnin +tha 1o wariane iccona

con:ent irrespecti’e of the margina notations and reiationship to the last previcus issue.

Custodians: Preparing activity:
Army - EL Army -~ EL
Navy - SH
Air Forc: - 11 ‘Project 5961-0009-32)

User activ:ties:
Army - L.L, SM
Nzvy - C5, MC, AS, OS
Air Forc2 - 14, 19
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