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” MILITARY SPECIFICATION

SEMICONDUCTOR DEVICE, TRANSISTOR, PNP, GERMANIUM, LOW-POWER
TYPE 2N240

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

1. SCOPE

1.1 Scope. This specification covers the detail requirements for a low-power, high-speed
switching, PNP, germanium transistor.

1.2 Physical dimensions. See figure 1.

1.3 Maximum ratings.

Pr l/
Ig veceo | VEBo | Veeo Tstg T,
Ty = 25°C
mw mAdc Vidc Vdc Vdc °c ‘c
25 -15 -6.0 -6.0 -6.0 -65 to + 85 + 85
1/ perate linearly 0.416 mW/°C for T4 > 25°C.
1.4 Primary electrical characteristics.
hypg hia VcE(sat) Cubo
VCE = -3.0 vde Veg = -3.0 vde Ig = -8.0 mAdc VeB = -3.0vde
Limits e = OB Al Y - T - W T = .0 E o A An T = ()
lc - U, J INAUC I_c = =uU.J-HHIAUC lB - L. FlIAAUC ap, = v
f = 5 MHz
Vde pf
Min 16 5 --- R
Max 100 --- -0.1 G.0

2. APPLICABLE DOCUMENTS

2.1 The following documents, of the issue in effect on date of invitation for bids or request {or
proposal, form a part of the specification to the extent specified herein.

SPECIFICATION

MILITARY
MIL-5-19500 - Semiconductor Devices, General Specification for.
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STANDARDS -

MILITARY -

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

(Copies of specifications, standards, drawings, and publications required by suppliers in con-
nection with specilic procurement functions should be obtained irom 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
herein are defined in MIL-S-19500. and as follows:

Kgoeowenonnon- Hole-storage constant

y'Ce- - - - - - _ Collector -base time constant

3.3 Design, construction., and physical dimensions. Transistor shall be of the design, con-
struction, and physical dimensions shown on figure 1.

3.3.1 Terminal-lead lenmth. Terminal-lead length(s) other than that specifiedon figure 1 may
be furnished under contract or order (see 6.2) where the devices covered herein are required
direetly for particular equipment-cireuit installation or for automatic-assembly-technique programs.
Where other lead lengths are required and provided, it shall not be construed as adversely affecting
the Qualified-product status of the device, or applicable JAN marking.

3.4 Performance characteristics. Performance characteristics shall be as specified in tables 1.
I1, and III.

3.5 Marking. The following marking specified in MIL-5-19500 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

4.1 Sampling and inspection. Sampling and inspection shall be in accordance with MiL-5-19500,
and as specified herein.

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

4.3 Quality conformance inspection. Quality conformance inspection shall consist of groups A.
B. and C inspections. When specified in the contract or vrder. one copy of the quality conformance
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4.3.1 Group A inspection. Group A inspection shall consist of the examinations and tests
specified in table [.

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 III. This inspection shall he conducted on the initial lot and thereafter every 6
months during production.
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DIMENSIONS S
LTR INCHES MILLIMETERS E
MIN MAX MIN MA X 5
al| .aos] 230 | 4.95 | 5.84
¢ 81 155 180 | 394 | 457
C 1 375 475 9.59 | 1207
i 0 | 1.500] 1.750 | 38.10 | 44.45
f \] E 160 06 |7
N r F| .06 019 | .41 15 1314
G | 1.450 | 1.638 | 36.83 | 4LGI
E AT 155 .180 | 384 | 457
T . H ] 120 Nom
K (70 Nom | 1.78 Nom
]
Ay

—ed'lF RED LINE

i

NOTES:

Metric equivalents {to the nearest .01 mm) are given for general information only and are based upon 1 inch = 25.4 mm.
Flange position not controlled within this range.

All leads electrically isolated from case.

All three leads.

£ LA D

FIGURE 1. Physical dimeasions of transistor type ZN240.
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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 to 1, 000 hours in order to satisfy group C life-test
requirements.. These saniples shall be predesignated, and shall remain subjected to the group C
1,000 hour acceplance evaluation after they have passed the group B, 340-hour acceptance criteria.
The cumaulative total of [ailures found during 340-hour test and during the subsequent interval up to
1, 000 hours shall be computed for I, 000-hour acceptance criteria- (see 4.3.3).

4.4 Methods of examination and test.

tables I, II, and I, and as follows:

Condition

Methods of examination and test shall be as specified in

........................... ions for pulse measurement shall be as specified in section 4
of MIL-5TD-750.
TABLE I. Group A inspection
MIL-STD-750 LTPD Limits
Examination or test
Method Details Symbol | Min Max | Unit
Subgroup 1 10
Visual and mechanical 207 -—- - SR P
examination
Subgroup 2 i
Breakdown voltage, 3001 | Bias cond. Dy BVepo -6 --= |Vdc
collector to base Ig = -100 pAde
Breakdown voliage, 3011 | Bias cond. D; BVeEO -6 --- |Vde
cellector to emitter I = -1.0 mAdce
Breakdown voltage, 3026 | Bias cond. D); BVegpo| -6 --- [Vde
emitter to base Ig = -100 pAdc
Collector to base cutofi 3036 | Bias cond. D Iepo .- =10 juAde
current Vep = -6.0 Vde
Emitter to base cutoff 3061 | Bias cond. D; lgpo --- -10 |pAde
current VER = -6.0 Vdc
Subgroup 3 7
Forward-current transier 3076 | Vcg = -3.0 Vdc; hFE 16 100 |---
ratio Ic = -0.5 mAdc; pulsed
(see 4.4.1)
Collector to emitter 3071 | Ic = -2.0 mAdc; veg(sat) --- }-0.07|vac
voltage (saturated) I = -0.3 mAde
Collector to emitter 3071 |1c = -B.0 mAdc Veelsat) --- -0.1 tvde
voltage (saturated) Ip = -2.5 mAde
Base emitter voltage 3066 | Test cond. A; vgge{sat) --- [ -0.5 |vde
(saturated) Igc = -2.0 mAdc;
In = -0.3 mAdc
Base emitter voltage 3066 | Test cond. A; VBE(sat‘,l - -1.0 | vde
(saturated) IC = -8.0 mAdc;
In = -2.5 mAde




TABLE 1. Group A inspection - Continued

MIL-§-12300 25B

MIL-5TD-150 . LTPD Linus
Examination or test
- - Method Detalls - Symbal § Mia _| Max | tmu
Subcroup 4 _ 10
Small~slpnal short -circult 3306 |Veg = -1.0 Vdc; be [ cea Jemm
forward-current transfer Ic = -0.5 mAdc;
ratio I= % MHz
Open clroudl cutpeat 3236 IVep s -3.0Vde: I = O Cobo ] === §¢ &
capcilance
Subgcroup S 15
Reach through voltage --- VEp = -1 Vdc VRT -6 —— Ve
Hole -storage {acior .- IB = -1 mAdc {see figure 2) K'g --- 120 | neec
Collector ~base time --- Ve = -3.0 vac: p'Ce | --= ]1500 [psecc
consgtant IE = -0.5 mAdc:
f = 4 MHz (sec ligure 3)
SubyToup B 15
High-temperature operation: Ta = -5°C
Cuallector 1o base cutalf 3038  [Bias cond. D; lcho --- =15 | pAde
current Vep = -3.0 Vde
Low-temperature operalion: To = -55°C
Forward-curremt 076 [Vep = -1.0 Vic; hFE L EEEE RS
transfer ratio IC « -0.5 mAdc; pulsed
. j(see 4.4.3)
TABLE L. Group B Inspection
WIL-5TD-750 LTPD Lunits
Examination or Lest
Methad Details Symbol | Min Mazr | Unlt
Subgroup 1 L
Ptyaical dimensions 2068 (See figure 1) . - PUNEE
Subgroup 2 15
Salde rablilty 2026 SUUR (R DU
Thermal shock 1051 Tesi cond. B except siep 3 .- —— IR
(temperature cycling) ~H8$* C
Thermal shock (glass strain) 1058 Test cond. A - .- - | -
S8eal (leak-rate) a=- MIL-STD-202. method 112, - ~=- Mxp-?| atm
test cond. C, procedure MI; ke /ane
test cond. B {or gross leaks
Moisture resistance 1021 -— - == |-

2062
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TABLE 0. Group B inspection -Continued
' o '
i ' MIL-STD-750 j LTPD Limiuts
i Esaminatiub or st — T T - | _ _I
. - | Methad Deralle = | Symbol | Min l'llu it
- = = = ¥
Subgroup 2 - Cuntinued l -
i
End points: ¢
Callector 1o base culaf] 3036 . Bus cund, D lego | - -10 L Adc
current i¥cp = -6.0 Vde
Caollogior to emitter 071 h—C s -8.0 mAdc Veplsatk --- -0.3 ,Vde
voltage (saturaled) UB x -2.5 mAde
Furward-current transfer 3076 i“CE = -1.0 Vde; hFE 16 | 100 {---
ratio e = -0.5 mAde; pulsed
i{nee 44,10
1
Suberoup 3 15
Shock 2016 !Nonoperating: 500 G: ... - EEEN Rl
1.0 msec, 5 blows in each
joriematiun: Xp. Y. ¥o.
and Z1
Vibratlon latigue 2046 INonoperating: 106G —-- van B Ll
Vibration, variable Irequency | 2056 [10G .- - CEDE R
Constant acceleration 2006 ;10,000 G: in cach orienta- --- --- EERE
stion: Xj3. Yy. Ypand 2,
End points:
{Same a8 subgroup 2)
Subgroup 4 15
Terminal sirength (Jcad 2036 {Test cond. E -——- —— . fe--
faligue)}
Subgroup 5 15
Salt atmosphere (corrosion) 141 - - P L
End points:
(Same as subyroup 2)
Sulyroup 6 H
High-temperature life 103) (Tgp = - B5°C: 1 = 340 hours —e- - R L
{nonoperating) {see 4.3.4)
End points:
Collector 10 base cutoll 3036 |Bias cond. D: Icso - =10 luAde
current Vep = -6.0 Vde
Collector to emitter 3071 {Ic = -B.0 mAdc; "'CE‘“‘W e | 0.1 Ve
voltage (katurated} ig = -2.5 mAdc
Forward —current transfer W |vep = -3.0Vae: hFE 12 CEEE EE )
ralto « =0,5 mAdc; pulsed
(see €. 4.1)

<03
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TADLE 1. Grewp B 1aspection - Continued

H . B .
| ! MIL-5TD-750 firep | :  Limue
Exanunativa or (esy b e e ———{ - ‘—i——
- I = I Methoa - Delails v Sy mbal : Min l Az |- Unit
— g = = - 1 T
_Sutyriup 7 : t 1 ! i
= f i H
Steady -stale operahion e V1026 :TA = 25°C: PT - 25 mW: U PR
‘Vep = -2.5 Vdc;
s 340 huurs {see 4.3.4)
i
End polnis:
(Same as subygroup 6)

+

TABLE 11I. Group C insjeclion

MIL-STD-750 LTPD ' Limits
Examination ar 151 _——

| Method Details ! Symbol | Min Max | Unit
SubcToup 1 ! 2 7
1
High-temperature life 1M Ty = S 85°C (sec 4.3.4) ——- P PR
(nonoperating) :
{
End points: E
I
Callector to hase cutoff 1035 |Dias cond. D; lcbo aan -20 b Adc
current Ve = -6.0 Vde
Collector to emitter W e« -B.0 mAdc: Vep(sat) --- 0.1 |vde
voltage (saturated) Io = -2.5 mAde
Forward-current transfer 3076 i¥cp = -3.0 Vde: hFE 12 LELE EE
ratio Ic = -0.3 mAde; puleed
- (sce 4.4.1)
Subproup 2 A 10
Cleady -state operation life 1026 ITA c 25°C: Pp x 25 mW: --- .- LA R

Vep = -2.5 Vde (see 4.3.4)

Fnd poimts:
{Same as subgroup 1)

3. PREPARATION FOR DELIVERY

5.1 See MIL-S-19500, seclion §.

6. NOTES

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

6.2 Ordering data.

{a) Terminal-lcad length il olher than specified to figure 1 (sec 3.3.1).
(b} Inepection data {ser 4.3).

2065
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€ out
-0 SCOPE
—0
1.2 N
Ct*500
pf
{SEE NCrTE I:‘\
Oi pF
-, T -
HOIES. . . )
1. Ct wncludes probe or 3C0pe capacitance. This valuz should be measured wilh the differealiating nelaork disgonnected.

2. Keg = C7 e cut = 500 ¢ out uucoulombs {these umls are the equivalenl of musecl
g i mAde -
1. An equivaienf circuil may be used.

FIGURE 2. Tyoica! cucuit for K*s lest.

2Ub5
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INPUT ) - "samPLE” - - EguTput -
DIyF OIuF
TN T oo
"o 72n Oluf 6 uH 8.2 uH SUF
y—DYTT—"TI00— ==
[ I
50N =
= -~ tQ uF
pE T

PROCEDURAL NOTES:

. Connect 4 MHz source to Input jack.

. Connact *RFVM to Sample jack*®.

Adjust 4 MHz level so that 1.6 V is read on AFVM.

Connect RFVM to Output jack; peak the emitter tuning capacitor on fixture.

Return RFVM {0 Sample jack.

Insert transistor into socket, apply bias, and set 4 MHz level for a £.59 V reading on RFVM.

Connect RFVM to Output jack yCe is Tead with 1 mV = 10 psec, 3 mV = 30 psec, elc, (the 1.59 Vin shoyld
be checked regularly during successwe les! measurements ).

-..‘ﬂ‘l!.h-b-ml'\.'l—

*RFVH = Boonton type 31CA or equiv, (high impedance); unterminated prabe, Boanton type $1-6C adarter or eqriv,
to be used.

**Adapter BNC UG-431A/U), or equiv, to be used for connections to Input, Sample, and Output jacks.

FIGURE 3. 1y C¢ test circuit.
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6.3 CHANGES FROM PREVIQUS ISSUE. E EXTENT OFCHANGES {DELETIONS, ABDITIONS, ETC.} PRECLULE THE
ANNOTATION OF THE INDIVIDUAL CHANGES FROM THE PREVIOUS ISSUE OF THIS DOCUMERT.

Custodians: Preparing activity:
Army - EL Navy - EC
Navy - EC

Air Force - 11 (Project 5961-0008-16)
Review activities:

Army - EL, MI

Navy - SH

Air Force - 11, 17, 85

DSA - ES

User activities:
Army - EL, SM
Navy - CG, MC, AS, OS
Air Force - 19
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