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MIL-s-19500/215 (NAVV) 
9 November 1961 

~fTARY SPECIFICATION 

TRANSISTOR, ‘IYPES 2N1179 ANo 2N1174 

1. SCOPE 

1.1 ~ - Tht8 specification covers the detail requirements for germankm, XPN type 2N1 113 and 
PNP type 2N1 174 transistors, tie general requirements which are in accordance with Specification h4&-s-
19500, unie.m otherwise specified herein. The transistors have the .loilowtng salient characteristics_ : 

IMDL12 200 I -75 mVdc I 

c NF td+t~ t~+tfob 

/ VCB. -,OV / at O.5mA See table D See table m 
1 

. . .‘h I ‘-- I ‘-- I ‘--
r.fax. 25u11 10 db O. 5 fisec 2. O~aec 

1.2 ALmolute maximum ratiw & 

3/pcy T ~Eo2/ Vcm?i vEml/ & IC 
Sts ‘CEV -

w “c Vdc Vdc Vdc Vdc mAdc ntAdc 

.35 -65 to +100 -35 -20 -35 -35 200 -200 

~/ po~.rItiea ~P~ffied are for PNP type 2NI174; for NPN ~ 2N1 173, reverse 

polarities apply. 

~/ CoUctor ~wer ~atb,g~ at temperatures higher than 25T, Pc is derated at 

3.33 mW/T. 

II These “Oi%e *tUe may k exceeded (without perm~ently ~pairbw the 

serviceahifity of the transistor) provided the power is limited to 10 mW. 

2. APPLICABLE 00CUMS?V7S 

3.1 The following dc.cume”t, cd the issue in effect on the date of invitation for bids; forma a part of 
this specification to tim extent specMied herein: 

SPECIFICATION 

hm.lTARY 
MIL-S-19500 - Semiconductor Oevices, General Specification for. 
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(Copies of specifications, standards, drawings, and publications required by contractors in connection 
with specific procurement functions should & ,oMXOied from ,th~ plXCutfng activity or as directsd by the com 
tracting of ficer. ) 

3. REQUIREMENTS 

3.1 ~ra~ - Transistors shall be in afxordznce WM Sp@x@ca[ion MlL-S- 19500 and as specified 
herein. 

,, 

3.2 L)e)ig” amd constrwxiq~.. Transistors sha!k~ of &@ dSSign, ?snstruction and physical dimensions 
shown on iigure 1. 

3.3 Abbreviations~~. symimls.. The fo!:owiffg abbrewfatiori and SyfnbO1 shall aJso apply: 

BV Collector to emitter b?eakdown voklge, reverse bias. 
CEV ”’””” 

,, ., 
3.4 Performxnc$ characteristics. - Performance charac[eristzcs shall bs w spec!lied in 4.5, 4.6 ?nd4. 7, 

3.5 M- Tram is~ors shall be markt?d with ;Ee mtWIiIftmtItr@r% idem iflcatio”, VJSN,, prefix, type 
designation, acceptance r!zce, ati kx identification suffix letter. 

3. 5.1 .LnLldenIjfic~liLa. A.fi&-~eLtz - Each L?speciion lot shall bs Ment$lied by a capital Gothic letter. 
The suffix letter shal! b< mmked on each transistor Imtnet.itrnwty Mbmvii!g the ceded acceptance date. A 
different letter shall b+ used fo? each acceptance iai in any 1 waek. 

4. QUALITY AS.5UPANCZ pRtYlfSIONS 

4.1 Qualification tests. - Qucdlficat-im $escs stmfl b? eomducted W. x laboratory sacisfactm’y to the 
Bureau of Ships. Qualification tes!s shaft consist %1the tests specified in 4.5, 4.6 and 4.7. (AppIicafio!l 
for Q&Ilificatirm tests shall b? made in accordance with ,,PcOvistOns Governing Qual~lcation,, (see 6. l)). 

4.2 Delayed delivev.. Devices held (or a perl.ad exceedtng 6 months following source Inspection accept. 
ante shall te reinspected {or all Group A requirements ,priOr ta shipment. 

4.3 hmectlrm conditions.. unless xherwise specilied, elecw!cal measurements shall be taken within 3 
seconds of application 0[ bias and the ambient temperature shalt bs maintained at 255 3°C. 

4.4 Acceptance m~gc!io~... Acc.?plance inspeetmn ~hall Consisk Of examinations md leSIS specuied fn 
4.5, 4.6 and 4. ‘1. Sampling shall be in iaceortifmtce with 4.’4.1 except for life tests which shall be in accord-
ance with met.horj B 01 Speci[icat:on MfL-s- 19500. 

4.4.1 Acceptance samplin~. The i&epmcwe ~zrnfde size sh’al~ bs chose” by th$ manulactwer and shall 
be adequate to ass. re, with a 90 PCrcent confidence, the spf tiffed Lot Tolerance Percent Defective (LTPD). 
At the disc ret ion of the manufacturer, 100 percent testing of the insp$ctkm Iol to the specified LTPD sha..tf. 
b? allowed, 

4.4.2 Acceptance number,. The accept~ce nudr associmed. with the selected Sampte Ske shall te 
determined using a suitable acceptance sampling plan which witl assure the specified LTPD with a 90 per-
cent confidence. ,,, 

4. 4.3 Table 1 shows tbe minimum sample size tie’cessary @ a$suie a hstiimum LTPD, with a confidence 
level of 90 percent for various failure acceptance numtxms (a). (Rejection number, r, equals a + 1). 

4. 4.4 Selection al sampl es.- The selec~>om UCu sample size shall & at the option of lhe manufacturer. 

The minimum quality (actual percent defective of thti *huf*etttred k+t iieeessary to accept 95 percent (19 out 
of 20;) of the lots submitled IS shown, for information, in table” SIi th Vnhmfi, shown are equivalent to AQI.’s 
for the respective sample sties and acccpmnce numtxww shown in table I. 

4. 4.5 Additional samples .- The manufacturer may add an additional quantity to the initial sample. Lwt 
this may be done only once for any 9ufk3fwup:aixi the bWt6t+ saniptes shafl LWsubjectti to ali tk tests within 

2’ ,. 
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the subgroup. The total sample (tilt kal and added Samples) s!all determine the new acceptance number. The
total detectives of the intial muf second sample shall be adtiitn,e and shall comply -itb the spectf ied LTPD
requiremem.

4.4.6 Tightened inspection. T&$htened inspection on resubmitted lots is obtained by testing to an LTPD
equal 10 the next-lower number in the series 1, 1.5, 2, 3, 5 ad 7 x lW from the specified initial LTPD.

4. 4.7 Reddced inspection. Eligibility for reduced insp.:!m shall be achieved when the following c rite-

ria have been met:

(a) TfIe immediately preceding five lots have met the acceptmce requirements.
(b) ‘rhe average percent delective over the preceding five 101shas not excetied one-tenth of lhe

specified LTPD.
(c) lmere has been no unusual discontinuity in production in the immediately preceding live lots.

4.4. 7.1 me manufacturer shall lose eligibility for reduced inspection whenever two of five consecutive
lots have failed the acceptance requirements or the percentage defective over the preceding five lots exceeds
two-tenths of the specified LTPD. (In case of a single lot failure, fhe sample for inspection shall have been
completely tested to determine the WIal number of defect ives for percentage de[ect ive calculation. )

4.4.7.2 Reduced inspection is Gerformed by testing to an LTPD equal to the next higher number In the
series 1, 1.5, 2, 3, 5 and 7 x I@ from the specified initial LTPD.

4. 4.8 Acceptance-inspection information. One copy @ the acceptmce - inspect ion information pert inent
to the transistor inspection lot shall h lUmished by the transistor supplier and shaff accompany each tran-
sistor shipment from the inspection lot to the equipment manufacturer.

4.5 Group A inspection. Group A Inspection eAafJ consist of the examin.atlons and tests specified in
table 222. A device having one or more defects shafl be counted as one defective.

4.6 Group B inspection. Group B inspection shafl consist of the examinations and tests specified In
table N.

4.6.1 Disposition of sample units. Sample units which have &en subjected to ani passed subgr.aps 1 ad
5 of group B and autgroups 1 and 3 of group C inspection may be delivered on the contract or order prO-
vided that these sample units are subjected to and pass group A inspection. Units found defective In the
course of inspection shall not w delivered cm the contract or order.

4.7 GrGup C Inspection. Group C frMpecUon shaff consist of the examinations and tests spectfied In

table V..

4.7.1 salt atmosphere. The device shall be examined for destructive corrosion d iliegible marking.

4. g Samples for destructive tests. Sampie devices for fhe tests in autgroups 2 and 3 of group B inspec-
tion and sukgm.p 2 cd group C inspection may be units which are ewdde the group A requirements by less
than 20 percent on the IoUowbW parameter: BVCEO, VC E(sat), ‘B E(sat)o hfe, Cob. ~+tr ad ts+lf.

5. PREPARATION FOR DELIVERY

5.1 See Specification MIL-S- 19500.

6. NOTES

6.1 llw activity responsible for the qualified products lfst 1s the Bureau of Shtps, Department of the
Navy, Washington 25, D. C. , ad information perfabdns to q.afiflcatton of producto may be oL4alned fmm
thf activity. Appilcation for qualification teats duff ~ de ~ acco~ce ~fh ‘~rOv~iOns ~ven~
C@lNcalfon”’. (Copies of “provisions Governing CWdtficatiOn” may be obtained U* application to Com-
manding Officer, Navat Suppty Depot, 5801 Tabor Avenue, PhlladeIphfa 2U, Pa.).

3
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= - When Gove rcment d rawlngsl specifications, or >ther data are used for WY purpose other thmmconnectlan with a de[i ,,.tely related Gove rnment procurem s.!
thereby incurs m respca,, !bility m.

_WC?@Q% the United Suww Government
. >,IY ob!:@W. wha:soe.t ..: and the lact that the Gove rnment ma,y have

I
iornutated, furnisn.=d. .- in any ,.v.zy :@xd !!IL. said firawi.igsr “spediical!ons, c,? othe r da:a is, not to b?
regarded by i.m?lica:mc ::!.?, u,:se i!z ir, IIY .m.amuw Ncsm !ng :he bolder or any other w rson or corpora-
tion m coweying any -.. ‘,.: ,.r :e:-,’~ +k. r. :.. Y-uT@.r.r.,re, , se c.t se?l any pa:e”?eci invention that tnay be

m any way related them,

Preparing ac:*vi:y:
Navy - ShP6s

(Prclec! 55.. J- N:73(NAVY))

L
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Table I - Minimum size of sample to be tested to assure. with a 90 Percent confidence. a lot
percent defective no greater than the LTPD specified.

—
1

percent
defective 20 15 10

(LTPD)
:,

Acceptace
number (a) Minimum 5ample sizes
(r=a+l)

I

o 11
Is

; 25

3 32
4 38
5 45
6 51

1 57

6 63
9 69
10 75

15
25

34
43
52
60
66
77
85
93
100

22 32
38 55
52 75
65 94
78 113
91 131
104 149
116 166
126 164
140 201
152 216

45
77

76 116
129 195

105 116 266
132 221 333
15s 265 39s
164
209
234
256
282
306

306 462
349 528
390 5s9
431 648
471 709
511 770

153
256
354
444
531
611
700
183
664
945
1025

231 328
390 555
533 759
666 953
796 1140
927 1323
1054 1503
1116 1680
1300 1654
1421 2027
1541 2199

I

Table U - Minimum quality required to accept (on the average) 19 of 20 lots.

Maximum
percent 20 15 10 7 5 3 2 1.5 1 0.7
defect ive
(LTPD)

Acceptmce
number (a) Minimum q.aIitY (percent defective)

(r. a+l) (equivalent to AQL)

o 0.46 0.34
2.0 1.4

; 3.4 2.4
3 4.4 3.2
4 5.3 3.9
5 6.0 4.4
6 6.6 4.9
7 7.2 5.3
8 7.7 5.6
9 8.1 6.0
10 6.4 6.3

0.23 0.16 0.11 0.07 0,04 0.03 0.02 0.02
.94 .65 .46 .26 .18 .14 .69 .06. .

1.6 1; 1 76 .47 .31 .23 15 .11

2.1 1.5 1:0 .62 .41 .31 :20 .14

2.6 1.6 1.3 .75 .50 .37 .25 .17

2.9 2.0 1.4 .85 ,57 .42 .26 .20

3.2 2.2 1,6 .94 .62 .47 ,31 .22

3.5 2,4 1.7 1.0 .61 .51 .34 .24

3.7 2.6 1.8 1.1 .12 .54 .36 .25

3.9 2,7 1.9 1.2 .77 .56 3s .27
4.1 2.9 2.0 1.2 .60 .60 .40 .28

5
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TABLE M - G~p A bmpectlon 

Examination or test 

Subzroup 1 
= 

Visual and 
examination 

mechanical --- 5 

Sutgroup 2 

CO!lectOr to emitter 
breakdoum voltage 
back bimed base 

It. 

VBE 

-loo #Adc 

= 1 Vdi 

Collector to emitter 
breakdown voltage, 
open base 

Emitter to &se breakdown 
voltage, open collector 

Collector cuto[f current, 
open mitter 

Emitter cutoff current, 
open emitter 

COUectOr cutoff current, 
cpen emitter 

ic . -5 ma(puhe) 
tp g 1 resee. 

duty cycle s 15% 

lE = -100 ,,MC 

. -20 V4C 
‘CB 

vEB = -20 Vdc 

>B= ;&.°Cvdc 

A 

3 

Sutgrmp S 

Static forward 
transfer ratfo 

current IE . 

‘C E 

10 mAdc 

d.l Vdc 

Saturatfm 
(collector 

voltage 
to emitter) 

XC z, -10 mMc 

IB = -0.4 mAdc 

Saturn.tka voltage 
(base to emitter) 

~. 
IB 

.10 

--0.4 

mAdc 

mAdc 

3 

Stmc d-ward 
transfer ratio 

current “c =-l Vdc 

ie. 5 00 ma ~ulse) 

duty ‘cycle < 15% 
tp ~ 1 m6ec-

Saturatim 
(cOUectOr 

voltage 
to emitter) 

lC 

IB 

= 

= 

-50 mMc 

-2 mMc 

Saturation 
to emitter) 

voltage (base IC 

lB 

= -50 mAdc 

= -2 mAdc 

ee fcmtnote at end of table. 

Symbol 

. . . 

‘VCEV 

‘vCEO 

‘vEBO 

‘cum 

%m 

%m 

hFE 

VCE (4 

VBE(ML 

bFE 

‘CE ‘a 

“BE (d 

LI 
—. 

dbl. 
.— 

. . 

.35 

.20 

-35 

. . . 

..-

50 

. . . 

.12! 

25 

. . . 

, y 

-.. 

.-. 

. . . 

-10 

-10 

-1OI 
‘+150 
)Nll! 

zm 

-75 

-3tx 

-20 

-5(I 

.—— 

units 

-.— 

Vdc 

Vdc 

Vdc 

,Adc 

uMC 

A& 

..-

m Vdc 

m“dc 

. . . 

m“dc 

mVdc 

I 

I 
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TABLE Ill - Group A Inspection (Cent-d. ) 

LimitJ/ 
test LTPD Symbol UnitsExamination or 

Min. 

Sutgroup 4 

50 200Small-signal short-circuit = -lOVdc :--
‘fe 

forward-current transfer 
‘C E 
IE = 0.5 mAdc 

ratio 

I . . .v ~B = -lOVdc c 25 UufOutput capacitmce ob 

~ --- db= -5Vdc NF 10Noise figure ‘C E 
IE = 0.5 mAdc 

f=lkc 
. 

--- 0.5 llsecMethcd A 
3

Delay, and rise time ‘d+tr 
= 1 Vdc 

‘BE(0) 
. -5mAdc 

‘B(1) 

}C= ;;::;:~ 

c 
-.. psecstorage and fall time Method A f~.lf 2.0 

. -1 mAdc
‘B(l)
IB(2} = f mAdc 

v = -10 Vdc Icc 
RC = 1000 ohms Jl _ 

~condltinns and limits specified are for PNP type 2N1174; for NPN type 2Nf 173, reverse 

polarities apply. 

TABLE IV - Group B inspection — 
I ~imit& 

con&tionJ I LTPD ymbd 
ix-l 

UnitsExam fna2ion or test 
ilax. 

It
Eukgraup 1 

--- 15Physical dimensions 

S@roup 2 

soldering ‘-- I‘--
5 cycles ~+o.Temperature cyclinff 

‘(hf&!h)= ’100 -5”c” h1 

ee foobmte at end of table. 
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I

Examination or tesl

Sutgroup 2 (Cent’d. )

Thermal shock (glass
strain)

Moisture resistance

End points:

Collector to emitter
breakdown voltage, back
biased base

Emitter breakdown volt.

age open cOUectOr

Static lorward current
transfer ratio

S@ roup 2

Shock

Constant acceleration

Vibration, variable
frequency

Vibration fatigue

End points:
(Same as for ..tgro.p 2)

Subgroup 4

Lead fatigue

S“tgro”p 5

Storage life

End points:

Collector cutcdf
current, open emitter

Emitter cutoff c.rre”t,
open collector

Collector to emitter
breakdown voltage,
back biased base

ee footnote at end of table,

ASLE 2V - Group B inspe{

‘(highr‘a5”25*C’

‘T(1OW)
. 0.*2. C,

. . .

Ic = -150 xAdc

‘BE
= 1 Vdc

IE. .150 PAdc

v ~E= -1. OVdc

lE = 10 mAdc

5 blows

x,> Y1, Y2 &z,

!3, 000 G

. . .

8f0.50z
No lead restriction

Method E+o.

TA = 100”.5.C

v CO = -20 Vdc

v ~B = -20 Vdc

Ic. -150 uAdc

v BE = 1 Vdc

m (co,

LTPD

. 10

~

~ 10

I

10

,.=5

.)

Gymbol

.-.

---

3VCEV

IvEBo

‘FE

. . .

-..

..-

. . .

. . .

---

‘C BO

‘EBO

‘VCEV.

Lim,t=u

Min.

---

---

-35

-35

35

---

---

---

..-

---

. . .

---

..-

-35

Max,

---

-..

..-

-..

..-

---

---

-..

. . .

---

-20

-20

---

Units

..-

..-

Vdc

Vdc

. . .

. . .

. . .

---

..-

. . .

. . .

u kdc

n Adc

Vdc

e
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MIL-s-19500/215(NAVY) 

~imitJ/ 
LTPD , Symtol Unit8 

Min. Max. 

~fl~f:r~:~’”rr’nt 

~/CanditlO”S Ud !imits 

polarities apply 

I 

specified 

T~ 

IE. mmAdc=-l Vdc 
‘C E 

! 1~ 

are for pNP type 2N1174; far NPN 

TABLE v - Group C inspection 

lype 2N 1173, reverse 

Examination or test 

— 

Conditions LTPD iymtd 

Limits 

Min. Max. 
Unils 

Sub3r0up 1 

Thermal resistance Period = 6 months 5 
‘J-A 

. . . 0.3 “C /mW 

Sutgroup 2 

salt atmosphere 

(corrosion) 

Period=6 
See 4.7. 

months 
1 

15 ..- . . . .-. . . . 

End points: 

(same as for subgroup 
5 d table IV) 

Su@rO.p 

Gperation 

3 

life Period=] month 

Method B 
TA= 25” : 3-C 

,.10 ..- . . . --- ---

End points: 

(Same as for s.lwro.p 
5 of table IV) 

9 
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NUTES:
l:- The variation in diameter wi{lh this *one shatl not exceed O. 010,

2:- ?daxfmum diameierieads mea$uredat ag~Mgplme0.054::~g~klow
the WY seat shall be wftfdn 0.007 oi their true Ioc%tim
relative to the maximum width tab.

3:-T hespecUitil eadditietera~tjes in:hqzoile beWeen 0.050a.nd O. 250
from the body seat. Between& 250a. d 1.5001he diameter sMI mm
exceed 0.02f. IAielde of these zones tbe diameter is not controlled.

4:- Me’asured from maximum disimeterof lheactuaI device.

5:- Afl dimensions are fn inches.

Figure 1 - Dfmen$ ions of ira”sistor, ty!)es 2!{1173 and 2N1174.


