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MILITARY SPECIFICATION

SEMICONDUCTOR DEVICE. TRANSISTOR, NPN. SILICON, LOW-POWER
TYPE 2N341

This specification is approved _for use by all Depart-
ments and Agencles of the Department of Defense.

1. SCOPE
1.1 Scope. This specification covers the detail requirements far a NPN, silicon, low-power
transistor.

1.2 Physical dimensions. See figure 1 (TO-11).

1.3 Maximum ratings.
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1, - 25°C | T =25°c| |CBO | VCEO | TEBO | C stg

mw mW vde vde Vdc mAde °c
750 1000 125 " 100 1 60 -65to + 150

1/ Derate linearly 6 mW/°C for T > 25°C.
2/ Derate linearly 8 mW/°C for Tc > 25°C.

i
Ree :. Vegp(sat)
iE = -5 mAdc hib ' ‘L‘ob ht‘b {(‘: = 20 mAde
Vep = 10 Vde i Ig = 3.0 mAde
ohms : umho x10-6 Vde
Min 15 S -—- -—-
Max 60 i 30 2.0 300 6.0
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AL S 10 |44.45
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-H""K \\————- COLLECTOR r | --- ] 010} --- 2 110
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NOTES:
1, Metric equivalents (to the nearest .0l mm) are given for general information only and

are based upon 1 inch = 25.4 mm.

Beyond r(radius) maximum, j shall be held for a minimum length of . 011(.28 mm).

k mersured from maximum gD.

Outline in this zone is not controlled.

#D1 shall not vary more than .010(. 25 mm) in zone P. This zone is controlled for
automatic handling.

Leads at gage plane . 054 - .DO1 - .D00(1.37 + .03 -. 00 mm) below seating plane shall
be within . 007(. 18 mm) radius of True Position (TP) at maximum material condition
(MMC) relative to tab at MMC. The device may be measured by direct methods or by

the gage and caging procedure shown in figure 2.
the gage ana gaging procedure shown in figure 2.

#b applies between L] and Lp. 0b applies between L3 and L minimum. Diameter is

uncontrolled in L1 and beyond L minimum.
AlY thraa

laade
faax LITCC 48QGS.

All leads electrically insulated from the case.
r(radius) applies to both inside corners of tab.

D (30~ JLE V]

bl

< W b

FIGURE 1. Physical dimensions 2f transistor type 2N341 (TO-11).
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- -1 DIMENSIONS g
R ey ) I S AP AN ] INCHES | MILLIMETERS |.]
(( ‘—“_]I R J\ﬁ%}\ STUIMIN | MAX | MIN | MAX | S
U ’,'\(} | gby| 0595|0605 | 1.51 | 1.54
Pk hc e | fba | 03250335 .83 ] .85
" TN e | .10051 ,2005] 5.07 | 5.09
| e1] .0995] .1005 2.53 | 2.5
i R [LsEENOTES [7h | T50 Nominal] 3.81 Nominal
) " o .0175] .0180 | .44 | .46
; l 1] . 0350] . 0350 .38 . 90
1 T h—w I ; T . 009 .011‘ ,\'?2“ ?28I
AT B E LR AR »
)_/ | [ N L ai Ay -2 {0 . .
ISEE NOTE 4 Vo / | Ly .054 |.055 | 1.37 | 1.40
ug il S | .182 | .199 | 4.62 | 5.05 | 1
Lmafle a |44.90°[45.107[44.907145.10
~— r)
—{f— 0y
NOTES:
1. The location of the tab locator within the limits indicated will be determined by the
tab and flange dimensions of the device being checked.
2. Gaging procedure. The device being measured shall be inserted until its seating plane
is . 125 + . 010 (3.18 .25 mm) from the seating surface of the gage., A forceof 8 =
.5 oz. shall then be applied parailel and symmetrical to the device's cylindrical axis.
When examined visually after the force application (the force need not be removed) the
seating plane of the device shall be seated against the gage. The use of a pin straightener
prior to insertion in the gage is permissible.
3. Gaging plane.
4. Drill Angle.

nd tah location for transistor type 2N341.
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cuments, of the issue in eiffect on date of invitation for bids or request for
proposal. form a part of the specification to the extent specified herein.

SPECIFICATION
MILITARY
MIL-S8-19500 - Semiconductor Devices, General Specification for.

MILITARY

* MIL-STD-202 - Test Methods for Electron

ni E
MIL-STD-750 - Test Methods for Semiconductor Devices.

s, drawings, and publications regquired by buppucra in connec-
ions should be obtained from the procuring activity or as

L ¥4 o
NS, Sialdl

tion with specific procurement functi
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. ‘

3.3 Design, construction, and nhvs;g
tion, and physmal dunensxons shown on

* 2,2,1 ILead material

2.1 Lead mater and finish. Lead material shall be Kovar or Alloy 52, Lead finish shall be
gold-plated. (Leads may be tin-coated if specified in the contract or order, and this requirement
shall not be construed as adversely affecting the qualified-product status of the device, or appli-
cable JAN mar nulg, seg 8.2, )

* 3.3.1.1 Selectivity of lead material. Where choice of lead material (see 3.3.1 above) is desired,

it shail be specified 1n the contract or order (see 6.2).

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

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 arigin.
{(b) Manufacturer's identification.

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

KN
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TABLE [. Gioup A .spection.
U -~ - — -~
L-$TD-750 i Lamirs
Exomination ot test + —
Method Details LTPD | Symbo sin Max Unit
Subgroup 1 10
Visual and mechanical 2071 --- .- R e
examination
Subgroup 2 5
Breakdown voltage, 3001 Bias condition D; BVepo| 126 | --- {Yae
collector to base Ic= 50 uAdc
Breakdown voltage, 3011 Bias condition D; BVcEO 100 --- | Vdc
collector to emitter Ic = 1 mAdc
Breakdown voltage, 3026 Bias condition D; BVEBO 1 --- | Vdc
emitter to base Ig = 100 uAde
Collector to base cutoff 3036 Bias condition D; IcB0 --- 1 pAde
current Ve = 30 Vdc
Collector to emitter 3071 Ie = 20 mAdc; Ig = 3 mAdd ‘!CE(sa_) --- 6 | Vde
voltage (saturated)
Base emitter voltage 3086 Test condition A; IT = VBE(sat) --- 1 | Vde
(saturated) 20 mAdc; Ig = 3 mAdc
Subgroup 3 5 I'
Small-signal short-circuit 3201 Vep = 10 Vde; hyp --- 30 ! ghms
input impedance ig = -5 mAdc
Small-signal short-circuit 3206 Vep = 10 Vdc; hfe 15 60 | ---
forward-current transier Ig = -5 mAdc
waHn
*Magnitude of small-signal 3306 Veg = 10 Vde; !hfel 5 30 |---
short-circuit forward- Ip = -5 mAdc )
current transfer ratio f=1MHz
Small-signal open-circuit 3211 | Vg = 10 Vde; nrp --- | 300 |x10°5
reverse-voltage transfer Ig = -5 mAde
l'all()
Small-signal open-circuit 3216 Vep = 10 Vde; hop -—- 2 umbo
output admittance 1g = -5 mAde
*Open circuit output 3236 | Vgp= 10Vde;lg =0 Cobo | === | 30 |PF
capacitance 100 kHz <f <1 MHz
Small-signal power gain 3256 VeE = 67.5 Vdc; Gpe 30 ~--= | dB
X,- = 10 mAdc
(see 4.4.2)
Subgroup 4 10
Low-temperature operation: Ty = -55°C ; :
Small-signal short-circuit 3206 : Vg = 10 Vde: Il hye 1.5 e e }
forward-current transfer Ig = -5 made ! i :
ratio 2 ‘
5

"D. rm
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TABLE I. Growp A inspection. - Continued
MIL-STD..750 Limits
Examination or test
Method Details LTPD| Symboi Min Max Unit
Sul_)EbuB - Continued
High-temperature operation: Tp = +150°C
Collector to base cutoff 3036 Bias cond. D; iCBO -——— 100 | pAde
current Vep = 30 Vdce )
TABLE I. Group B ir inspection.
MIL-STD-750 Limits
Examination or test
Method Detoils LTPD| Symbol Min Max Unit
Subgroup 1 20
Physical dimensions 2066 See figure 1. - ——— N
hd Subgroup 2 15
Salderability 2026 . ——- ~ae| ame
Thermal shock (temperature 1051 Test condition F - -~ ~ee]| eaa
cycling)
Thermal shock (glass strain) 1056 Test condition A -—- see N B
Hermsetic seal 1071 Test condition G or ¥ $or —ea ~-- [1x10~1] atm
fine leaks; test condition A, cc/s
C, Dor F for gross leaks
Moisture resistatnce 1021 ——— e wee| aue
End points:
Collector to base cutotf 3036 Bias condition I; Iepo ——a 1 | pAde
current Vop = 30 vdc
Small-8ignal short-ciréuit 3206 Vop = 10 vae; hye 15 60 | ---
forward-current transler Ip = -5 mAde
ratio
Breakdown voltage, 3001 Bias eondition D; BVeBst 1250 oo vide
collector to basa ‘C = 50 uAde
. Subgroup 3 15
Shock 2016 Nonoperating; 1500 G . - S
+5 ms; 5 blows in each
orientation: Xy, Yy, Ysy
and Z1
Vibration, variable frequency| 2056 j Nonoperating —ae PR RN
Constant acceleration 2006 ' 20, 000 G; in each orienta- - - aeel wae
! tion: X, Y), Yy and Zy
}
End points: :
(Same as subgroup 2) i
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TABLE II. Graup B inspection. - Continued
MIL-STD-750 Limits
Exomination or test -
Method Details LTPD | Symbol Min Max Unit
* Subgroup 4 20.
Terminal strength 2036 Test condition E .- - ———] ae-
{lead fatigue)
End points:
Hermetic seal 1071 | Test condition G or H for --- e= {1x10~7] atm
fine leaks; test condition A, cc/8
C. Dor F for gross leaks
- Subgroup § 20
Salt atmosphere (corrosion) 1041 cae ——— P
* Subgroup § 7
High-temperature life 1032 Tstg = +150°C aa- . P
(nonoperating) (see 4.3.4)
End points:
Collector to base cutoff 3036 Bias condition D; Iepo - 2 | pAdc}
current Vep = 30 Vde
Small-signal short-circuit 3206 Veop = 10 Vde; hte 12 e —e——
forward-current transfer Ig = -5 mAde
ratio E
Breakdcwn voltage, 3001 Bias condition D; BVepo | 125 -=-] Vde
collector to base Ic = 50 uAde
Subgroup 7 7
*Steady -state operation life 1027 P'I‘ = 200 mWw; VCB = - P can]| cam
(LTPD) 30 Vdc; TC = +125°C
(see 4.3.4)
End points:
(Same as subgroup 6)
TABLE II. Group C inspectipi
MiL~3TD-758 Limits
Exomination or test
Method Details LTPD| Symbel Min Mox Unit
Subgroup 1 10
*Barometric pressure, 1001 Normal mounting; ce- R T T
(reduced) (altitude pressure = 3 mmHg;
operation) for 60 sec min
Measurement during test:
Collector to base cutcff 3036 Bias condition D; ICBO === ! 50 | pAde
current # Vep = 125 Vde
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TABLE UI. Group C inspec:iion. - Continued

MlL=5D=750 ’ Limits
Excmination or test ; r -
wethod | Details LTPD{ Symbol Min Mox Unit
) '
Subgroup 2 i 10
Rurnout he nulsing 3005 Prehulse test conditions: ) .da -—- ame) aaa
Burnout by pulsing 05 repulse test co
Ty -25°C. Ipc = O,
IE = 0
Pulse condmons:
AA 1-:.-1 C, }BC =
80 mAdc, Ip = 0, t_ =
B P
30 +5 sec, 1 cycle
End points
Small- signal short-circuit 3206 Vep = 10 Vde; hte 15 60 | ~--
forward-current transfer IE = -5 mAde
ratio
!
* Subgroup 3 I i¢
Resistance to solvents - MIL-5TD-202, Method 215 —_ S S
(see 4.4.1)
* Subgoug 4 A=10
Hign-temperature life 1031 Tstg = +150°C -— - cem | ---
{nonoperating) (see 4.3.4)
End points:
(Same as subgroup 6
of group B)
- Subgroup 5 A=10
Steady -state-operation life 1026 P,r = 200 mW; Vep = - —— acef aea
30 Vdc; To = +125°C
(see 4.3.4)
End pcints:
(Same as subgroup 6
of{ group B)

4.3 Quality conformance inspection. Quality conformance inspection shall consist of group 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 Grouwp C inspection. Group C inspection shall consist of the examinations and tests specified in
table II. This inspection shall be conducted on the initial iot and thereafter everv 6 months during produc-
tion.




* 4,3.4 GrougB and group C life-test samples. Samples that have been subjected to group B,
340-hours lile-test, may be continued on test to 1, 000 hours in order to satisfy group C lie-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 he nnmnufnd for 1 000-hour accentance criteria see 4,3 3,

pa g 1

4.4 Methods of amination and test. Methods of examination and test shall be as specified in
i, II, and I, and as follows:

Resistance to solvents. Transistors shall be subjected to tests in accordance with method
MIL-STD-202. The following details shall apply:

o
[
gH

(a) All areas of the transistor body where marking has been applied shall be brushecj.
(b) Aiter subjection to the tests, there shall be no evidence of mechanical damage to the

bemarn o mdam ad

ucvwe “-llu uuunulgb Eﬂldll ilave reuiialicu u-:gu.uc.

4.4.2 Small-signal power gain. The transistor shall be operated in the circuit shown, and under
the conditions specified, on figure 3. The power gain shall then be computed as foliows:

q

r o
Gpe = 10 10810 L2.5(Vo)‘J

‘l‘g"a‘-;& . l}?\ | A
N G N :
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5!9"= | K:.zms; T—-—-’V\/V‘——-.—; ‘v’s%LJéAgEf ‘_:_? vo';;“m‘ﬁ"
J 5;.‘1

* TFIGURE 3. Small-signal power gain test circuit,
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5. PREPARATION FOR DELIVERY

5.1 Preparation for delivery shall be in accordance with MIL-8-19500.

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

(a) Lead finish if other than gold-plated isee 3.3.1).
(b) Selectivity oi lead material (see 3.3.1.1).

6.3 Changes from previous issue. The margins of this specification are marked with an asterisk
to indicate where changes (additions, modification, corrections, deietions) from the previous issue
were made. This was done as a convenience only and the Government assumes no liability whatso-

fils a5 done cLivelllel Lo O ity aosill 20O LU daAwiidily wialawoU=

ever for any inaccuracies in these notations. Bidders and contractors are cautioned to evaluate the
requiraments of this document based on the entire content irrespective of the marginal notations and

in 1o the _ast nrevicus issue
relauleng}‘up 10 e .aSt previous issue,
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