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SCOPE

MILITARY SI'ECIFICATION

TYPF 2N1165

1.2 Mecchanical dimensions and outline.- See figure 1.

13 Al_)ggl_g_te‘maxxmum ratings.-

TRANSISTOR, PNP, GERMA!TUM

MIL-S-19500/178B(NAVY)
29 May 1964
SUPERSEDING
MIL-S- 19500/ 1TBA (NAVY)
13 October 1961

(See 6.2)

1.1 Scope.- This specificution covers the detai. requirements for a germaniuin, PNP transistor and i~
nce with MIL-S-19500, except as otherwisc specified herein.
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1.4 Priniary electrical characteristics.-
,—""""' [ T T
hFE NFE

(at IC = 5.0 Ade)

‘at IC = 25.0 Adc)

Minimum

25

15

b

123

Maximum

65

2. APPLICABLE DOCUMENTS

form a part of the specification to the extent specified herein.

SPECIFICATIONS

MILITARY

MIL-S-19500 - Semicounductor Devices, General Specification for.
STANDARD

MILITARY

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

21 The following documents of the issue in effect on date of invitation {or bids or request for proposal,

Copies of specifications, standards, drawings, and publications required by suppliers in connection with
specific procurement functions should be obtained from the procuring acuivity or as directed by the contract-
ing nfficers.)



MIL-8-19500/178B(NAVY)
3. REQUIREMENTS
3.1 General.- Transistors shall be In accordance with MIL-S-18500 and as specified herein.

3.2 Design, construction and physical dimens.ons.- Transistors shall be of the design, construction and
physical dimensions shown on figure I.

3.3 Performance characteristics.- Performance characteristics shall be as specified in 4.3, 4.4, and

A=
b 2 1

3.4 Marking.- Transistors shall be marked with i .e "USN" prefix in lieu of the "JAN" prefix and the
type number §| be directly on the body. No color co iing shall be allowed. Country of origin may be
omitted.

4. QUALITY ASSURA}M ZE PROVISIONS

4.1 Qualification testy - Qualification tests shall be conducted at .2. iaboratory satisfactory to the Bureau
of Shups. Qualillcation test lestu‘ shall consist of the tests specified in 4.3, 4.4 and 4.5 (Appu ation for Qualmca-

4.2 Quality conformance inspection.- Quality conformanc : inspection ghall consist of the examinations
and tests snec: 1fled in 4, 'l A 4 and A s,

5 5P

4.3 Group A inspection.- Groug A inspection shall consist of the examiinationa and tests shown in table I.
4 device having ane o1 :nore defects shall be counted as one detective.

+.1.1 Salt aunosphere (co. ro--on) - Trunsistors shall be examined for legibility of marking and destruc-
tive corrosion.

4.4.2 Test. listed 1n subq roups 2 and 4 of group B inspecti:n are considered destructive.

4.5 Group C inspection - Group € inspection shall consist of the tests shown in table I[II. Devices shail
be subjected to the test wnitia Iy ad at !._..! once every 8 months, in lieu of th: operating life test in Group 2

inspection shown in table 1I.

4.6 Inspection conditiony.- Unless otherwise specified he- 'in, all inspection shall be made at a2 Tg,q¢ Of
257+ 3°C.

5. PREPARATION FOR DELIVERY
5.1 See MIL $-15500
6. NOTES

€.1 The activity responsible for the qualmoo oroducts st is the Bureau of Ships, Department ol the
that actht;r" Apphczhon tor Qualmv.atx n tests sn:xll be made in accordance thh "vaislom Govermng
Quaiification” (Copies of "Provisions ( yverning Qualificaiion”” may be obtained upon appiication to Com-
manding Officer, Naval Supply Depot, 58'1 Tabor Avenue, Philadeiphia 20. Pa.)

8.2 CHANGES FROM PREVIOUS IS: UE. THE FXTENT OF CHANGES (DELETIONS, ADDITIONS, ETC.)
RECLUDE THE ANNOTATION OF [HE INDIVIDUAL CHANGES F!tOM THE PREVIOUS ISSUE OF THIS
[ OCUMENT.

Preparing activity:
Navy - Shipe
(Project 5960-N437(NAVY))



MI11.-5-19500/1TBB(NAVY)
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MIL-S-19300/178B(NAVY)

Tabie 1 - Group A inspec ion.

Conditions Limits o
Examination or Test MIL_-STD-750 Snecific LTPD | Symbol | Unut
MIL-STD-750 Specific Min | Max
ethod Conditions | Min
'Suigroup 1 i
V sual and mechanical examination 2071 10 !
1
Subgroup 2 |
E nitier (v base cutoff current 3061 Vgp = -12V b igBO - , -1.2{ mAdc
Cond. D 1~=0
Cond. D Ie=0
Coullector to base cutoff current 3038 Vep = =2Vace leno e=s l -22% | iAde
Cond. D ig =0 | !
Collector to base cutoff current 3036 Veg = -80Vde ! Icpo - ' -181:nAde
Cond. D Ig=0 FL .- i
s 3
Collectar to emitter cutoff current 3041 VcE = -80Vdc, X Ioex E ---.i -20 ’ mAdc
Cond. A Vgg = 1Vde ! ' ; ! !
Collector to emitter hreakdown 3011 Ic = 500 mal BVcgs |-60 ---|Voits
voltage Cond. C VEg =0 L i |
ans s . en | _ R
Cullector to emitter b1 vakdown . 3011 ic=-25 mAL’ : BVCcED |-401 ---]Volts
voltage Cond. D 1520 j ro |
| Subkroup 3 - i R
Furward current Lrunsier ratio | 3076 V.pe-1Vic \l hpg [ 25! 125! ¢
. o= -3.0Ade | |
Forward currenmt transfer ratio 3076 : Veg = ~Wee hgo I 15, @65 !
| Ig = ~28Aucd/ ; N
- I :
Base to emutter saturation voltage 3088 Ig = -1.6Ade : VBE(sat) ~~=| -1.5}Voita
Cond. A | lg=-25Ac: . '-
Base to cunitter saturation voltage 3068 . p= -iAdc : > 5 ! VBE(sat) | === | =1.0{ Voits
Cond. A - 1~=-10aa VM |
! - .
C :llector 1o emitter saturation an11 ' 1. = =] 8A¢~ |V 2= ] =1.0lValta
c RArLiol o oemallel Jatlallen ewiae R ij. Vit o . v(-..(“" === STha.w g VUNRDS
' oliage 1 = -25Ad. 1 :
L ‘llector to emitt. r saturation 3071 Ig = ~lAdc l ' VeE(sat) | ===1 =0.7| Voits
oltage Ic = -10Aa-V/ ! !
all-gignal short-circuit forward 3206 VcE = 2Vde E fae 3| ---|KC
' rrent transfer ratio culoff 1 = SAde J :
requency {
Subgroup 4 | ;
= == =————— 1 .
Collector to base cutoff ¢ rrent 3036 Vep = -30V. 1E a2 0 'lepo ‘ --=| -20{ mAdc
Cond. D Tp = 90°C min | i
| !
Forward-transfer conductance 3091 Veg = 2V l £FE ll 10} 40
l ic = 10A rif’ '
Forward current iransier ratio 3076 f Veg = -1Vde i bEE I 15 ~--
. 1o s -8.0Ade i |
boT, : | |
! A" -55°C i
- — — - d
VU'puise testing technique may be used. Pulee widin - 366 2re Duty evele  * percen



MIL-8-19500/178B(NAVY)

Table 1 - Group B inspection.

B Conditions B Limits
Examination or Test LTPD | Symbol Unit
MIL-S8TD-730 Specific
Method Conditions Min | Max
- e — e
Subgroug 1
Physical dimensions 2088 Figure 1 20
Subgroup 2
Solder 1bility 2028 h
Temperature cycling 1051 5 cycles
Cond. B T = «100°C. )
Moisture resistance 1021 Omit initial
conditioning J
Subgroup 3
Shock . 016 1 msec, 3 major )
axis, ?J = Q,
500G, § blows :
Vibration fatigue 248 (Nonoperating) f“ '
Thermal shock Ty = 100°C. I
T, - O'C. :
N [
Constant acceleration 206 2000 G J i :
Subgroup 4 !
|
Salt atmosphere (corrosion) 1041 is *
Subgroup 8 i
| High temperature life 1031 Tstg = XN’:guC A=10
|  (nonoperating)
]
Subgroup 6
Steady State Operation life 1028 Vep = 30Vde A =320
' Ic = 1ade
Thage = 78° + 3°C
End points: for s 3
4, Sana'g OF Suberows 2.3,
Emitter {c bass cutoll curreni 3081 VEp = -12Vdc Igg o |-=-| 2.0] mAce
Cond. D Ic=0
Collector to base cutoff current 3038 Vop = iVée lcpn |~=- | 380 | uAdc
Cond. D Iz - n
Forward current transfer ratio 3078 Vop = 1Vde Abpp j---| +15] % of I
- .- | -28 [ initiall-
Ic = -23Ade 2 record d
| values
- N S




MIL-8-19500/1T8BINAVY)

T ble III - < roup C inspection.

B Com ‘ions Limts
Examination or Test MIL-8 D-730 Specilic LTPD |Symbol in o Unit
Met rod Conditions R R
- —_—
Subgroup 1
Steady state operation life 106 ‘cB * 30Vde A =10%
Ic = 1lAde
T 23¢°79°23°C.
End Points:
Emitter to base cutoff current 3061 Vgn » -12Vde Irpo |--- 12.0 | mAde
Cond. D ic=0
Collector to base cutoff current 3038 Vep = 2Vdc Icso | ==~ |350 | uAdc
Cond. D ig=0
Farward current transfer ratio 3076 Vog s 1Vde Abpp | ~es (4155 of
In - initiall
Ic = -234dc % reccr:‘.:d
values
Subgroup 2
Baronietric pressure, readuced o0 ca = v }
LSmm He
(Monitor collector to base 3036 15 Icpo |=--- |-15 | mAde
cutoff current) Cond. D
I QJ-C |--- |08 | ‘C/W
Thermal resistance 151 A
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’\ INSTRUCTIONS: In s coatinuing effort to make our standardisstion documents better, the DoD provides this form for use in

submitting comments and suggestions for improvernents. All users of military standardizsation documents are invited to provide
ruguestions. This form may be detached, folded aiong the lines indicated, taped aloag the looss edge (DO NOT STAPLE), and
mailed. In block 5, be as specific as possible about particular problem areas such as wording which required interpretation, was
too rigid, restrictive, looss, ambiguous, or was incompatible, and give proposed wording changes which would alleviate the
problems. Enter in block 8 any remarks not related to & specific paragraph of the document. If block 7 is filled out, an
scknowledgement will be mailed to you within 30 days to let you know that your comments were received and are being

JivmaTaT=,

MOTE: This form may not be used to request copies of documents, nor to req est waivers, deviations, or clarification of
-»acification requirements on current contracts. Comments submitted on this {orm do not constitute or imply authorization
_» waive any portion of the referenced document(s) or to amend contractual reyuirementa.
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