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MIL-s-19500/74E
17 Wtober l’dLi7

SUPSRSED2NT
MIL-S-19500/74D
20 March 1964
(See 6.3)

MILITARY SPECIFICATION

SEMICONDUCTOR DEVICE, TRANSISTOR, NPN, SILICON, MEDIUM- POWER,
TYPES 2N497, 2N498, 2N656, AND 2N657

This specification is mandatory for use by all Depart-
ment a nd Agencies of tie Department of Defense.

1. SCOPE

1.1 Scope. This speclflcatton covers the defall requirements far NPN, silicon, medium-power
transistors.

L 2 Physical dimensions. See figure 1 (TO-5).

1.3 Maxfmum ratings.

PT i{ pT Y
Types ‘CBO ‘CEO ‘EBO T

TA = 25” C Tc = 25” c a%!

w y “de— Vdc ~ “c— — —

2N497, 2N656 0.8 4 80 60 8 -65 to +2OO
2N498, 2N657 o. s 4 100 100 8 -65to +200

II Derate linearly 4.6 mW/ “C for TA >25” C.

~ Derate linearly 23 mW/” C for Tc >25” C.

1.4 Primary eIectricaf characterlst

=

‘FE hFE ~/

fC = 50 nuidc fc = 200 mAdc

VCE = 10 Vdc VCE = 10 Vdc

2N497 2N6S6 2N4B7 2N656
2N498 2N657 2N498 2N657

in. 10 20 12 30
40 100 36 90

se see...

2. APPLICABLE DOCUMENTS

& (At:TA -25” C.)

T
]f%IVCE (sat) 1’

Ic = 30 mAdc IC = 200 mAdc

VCE = 30 Vdc IB = 40 mAdc

f.lohflfz

,.5 / 0.,
10.0 2.0

‘BE “
Ic = 200 mAdc

VCE = 10 Vdc

---
2.0

2.1 The following documents. of the issue in effect on date o! invitation for bids or request for
proposal, form a part cd the specification to the extent specified herein.
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MfL-S-19500/74E

SPEClP3CAT10N

MILITARY

~L-S-19500 - Semiconductor Devices, General Speciflcatlan for.

S2’ANDARDS

MLL3TARY

M3L-STD-202 - Test Meth.xis for Electxonlc W Electrical Component Parts.
h21f.rS7D-750 - Test Methods for Semiconductor Devices.

(Copies cd specifications, standards, drawings, ad p.bflcatfons req.fred by suppliers in connec-
tion with speciiic procurement funcUons should be obtained from the procuring acttvity or as
dfrected by the contracting officer. )

3. REQSJXREMENTS

a ;.)

3.1 General. FtequIrements shall be in accordance with ivlfL-s- 19500, and as Specifkd herein.

3.2 Abbrevtatlons, symbols, and definttiom% The abbrevtattons, symbols, ad definitions us ,
herein u~

3.3 Design, Constxucflml, and physicaf dimensions. Transistor shall be of the desigq constmc.
ML ad physical dimensions shown on figure 1.

3.3.1 Lead materiaf and finish, Lead material and Nnlsh shall be gmld-plated Kovar.’ (Leads
rlMy be tin-coated

● ’
tf specified in the contract or order and it shall not be construed as adversely

affeCtfng the Quafified-product statws of the device, or applicable JAf4 marking (see & 2).

3.3.2 Terminal-1ead length. Terminaf - lead length (s) other thsn that specified on fibmre 1 may
be furnished under contract or order (see 6. 2) where the devices covered heretn are required
dtrecuy for puticul= equipment-circuit installation or for autotnaUc-assembly-technique pro.
-s. Were other lead lengthS are required and provided, it shall mt be construed as adversely
~ecttng the Qualified-product status of the device, or applicable J&4 marking (see 6. 2).

3.4 Performance characteristics. Per formmce characteristics shall be as specUied in Ubles I,
&-alxl DL

3.5 fkfarki~. The follou’tng mwking specified in MIL-S- 19500 may be omitted from the bcxly of
the transistor at the option of the manuiacturec

(a) Country of origin.
(b) Manufacturer’s Identification.

4. QUALfTY ASSURANCE PROVISIONS

4.1 Sampling and inspection. Sampling and inspection shall be in accordance with MIL- S- 19500,
and 35 spectiied herein.

4.2 Qualification inspection. Qualification impection shall consist of the examimtions and tests
specified in tiles ~ L and IL

4.3 Quality conformance inspection. Quality conformance inspection shali consist d groups A,
B, and C inspections.

4. 3.1 Group A inspection. Group A inspectkm shall consist IX the examinations and tests speci-
fied In table I. ●

2
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NOTES:
1. Metric equivalents (to (he nearest .01 mm) are given for general informs tion OITIYand are bJs.?d UPmI I inch = 25.4 mm. ,
2. Measured in the zone beyond .250 (6.35 mm] from [he seating plane.
3. Measured in the cone .050 (111 mn) and 250 (6.35 mm) from the seating plane.
4. Va;iationa on dimension B in this zone shall not exceed .010 (.25mm).
5. Outline in this zone is nc4 controlled.
6. ‘Y4henmeasured in a gaging plane .G54 +.001, -.000 (1.37 +.03, -.00 mm] belov! the se?tioq Plaiw 01 (he I:anslslo[

maximum diameter leads shall be within .007 (.18 mm),of thei~ true location rela:ive ID a maaimt:~ width lab. SmaNe!
diameter leads shall fall Within the outline of NW maximum daame[er lead [olehwxe. Figuw 2 prefelred measured methad.

7. Thr! collector shall be internally connected to the case.
& Measured Irom the maximum d iameter of lba actual device.
9. All 3 leads. (See 3.3.1 and 3.3.2).

FIGURE 1. Physicaf dimensions of tlansistm tyues 2N491. 2f4498, 2N65S and 2NK57. (TO-5).

10
I
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EE.
-+A

GAGE OUTLINE H
a

OPTIONAL

.

&
1

\_/

● ’

NOTES:
1. The following gaging procedure shll be used: The use of a pin sbaightemr prior !0 inseftion in the gage is

permissible. The device being measured shall k inserted until its sealing plane is .125:.010 (3.18 :.25 mm)
Imm h? seating swface of he gage. A swctfnuy be used 10 obtain lk .125 (3.18 mn) distance Ilom Ihe’gage
seal Drier to fMCe aoplicalion. A Icfce of 8 oz !.5 oz Shall then be aoplied parallel and symrmlrical to the
device’scylindrical azis. When examined visually aflef t he force appl icalion (the frsce need not be remwed)
the Seat!ng plane of the device shal I be seated against the gage.

2. TIM location of Ike tab Iocalol, within the limits of dimension C will be determined by the lab ad Ilange dimension
of the device being clecked.

3. Metric equivalents (to the n?arest .01 mm) are givm lot genelal inhmstion only ant am based upan 1 inch = 25.4 MM,

FIGURE 2. Gage for lead and lab location for transistor types 2f1491, 214498, 2N656 and 2N657.
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4. 3.2 Group B inspection. Group B inspectbm shali consist cd the examinations and teste 8peci-
fied in table D.

4.3.3 Group C inspection. Group C inspection shall consist of the examinations aml tests speci.
fled in table UL This inspecUon shau be comiucted on the ini@2 lot ad thereaf@r every 6 mOnUM
during production,

4.3.4 Group B and STOUPC Ufe-@st S=pleS. Samples that have been subjected to WCIUp B,
340-hours iife-teSt, may be continued on test to 1, 000 hours tn order to satisfy group C Iue-@st
requirements. These samples shall be predesignated, and shall remain subjected to. the woup C
1,000 hour acceptance ev?.hmtion after they have passed the group B, 340-hour acceptance criteria.
The cumulative total of faihues fouml during 340-hOw test and durfng the subseqwmt tntervd up to
1,000 hours shall be computed for 1, 000-hour acceptance criterfa (see 4.3. 3).

4.4 Methcds of examlnattcm - test. Me~~s of
tables ~ 4 and m.

examination and test shalf be aa .qpecuI~ III

4.4.1 Pulse measurements. Conditions for pulse measurement half be a .9pecjfIe.j in .secuon 4
of MIL-STD-750.

4.4.2 fntwval fOr end - pointtest measurements. Em2 point tests shall M comPIe&d ti~ tie
following Ume iimitattom titer completion of the tast test in the subgroup

I

(a) Qualification inspecUom wtthtn 24 hours.
@) Q@itY conformance tnspectiox wuhfn 96 hOIXS.

TABLE L Croup A Inspection

Examination or test

subgroup 1

Vt6uai * mechanical
examination

Subfnwup 2

Breakdown voltage,
collector to emitter

2N497, 2N656
2N498, 2N657

Breakdown voltage,
collector to emitter

2N497, 2N656
2N498, 2N657

Breakdown voltage,
collector to base

2N497, 2N656
2N498, 2N657

Breakdown voltage,
emitter to base

Method
-

2071

3011

3011

3001

3026

MIL-STD-750

Oetda

Bias COlld. ~
~ = 25o @d.

Btas comi. D; Kc = 30 mAdc
pulsed (see 4.4. 1)

Bias cond. D,
[E = 25o ~dc

5

-r
T
P
D

10

5

I Llmlta

‘
Symbol Mtn

--- ---

‘VCEO

60
100

BVCEO

60
1(,4

BVC30

60
100

BVEBO 6.0

—

Max
—

---

---
---

-..
---

---
---

. . .

unit

.-.

Vdc
Vdc

Vdc
Vdc

Vdc
Vdc

Vlic
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MIL-STD-750 Limits r

Examination or test
+
P

Metkxi Detaiis D symbol Mfn Max Unit

iibgro~ 2- Continued

;ollectnr’ to base 303’s Biu cond. D
cutaif mirrent

%BO

2244S7, 2N656 VCB = 50 Vdc --- 1.0 @dc
2N498, .2N657, ., VCB - 80 Vdc ---

.: 1.0 @dc

. .. .
subgrGuo 3 5

?orward- current 3076 VCE = 10 Vdq ‘FE
transfer ratio fc.5omAdc

2N4Wl, 2N498 10 40 ---
2N656, 2N657 20 100 ---

‘om-ard- current 3076 VCE = 10 Vdc; ~ ~ 200mAdc ; hFE
transfer ratio pulsed (see 4.4. 1)

2N4P7, 2N498 36 ---
2N656, 2N657 :: 90 ---

:OUectOr to emitter 3071 IC = 200mAdq IB = 401nAdc ; VCE(sat ) 0.1 2.0 Vdc
voltage (saturated) pulsed (see 4.4. 1)

!ase emitter voltage 3066 Test cod. B; IC = 300 m.kdc; ‘BE --- 2.0 Vdc
(nonsaturated) VCE= lovdqpulsed

(see 4.4. 1)

hgniiude of cOmmOn- 3306 VCE = 30 Vdc; ~= 30mAdc ;
emitter smali-signai

I %,1 L 5 10.0 ---
f=lomz

short-circuit Iorward-
current ha.nsfer ratio

Subgroup 4 10

Ii@-temperature operation: TA = + 150° C I~Ex
Collector to emitter cutoff 3041 Bi~ COM. A;

current VBE = -1.5 Vdc

3N4P7, 2N656 VCE = 60 Vdc ..- 300 uAdc
2N496, 2N657 VCE = 100 Vdc

..- 300 pAdc

Low-temperature operation: TA = -55” C
Forv.%ud-current transfer 3016 l/cE = 10 Vdc; Ic= 200mAd c;

ratio ‘FE
pulsed (see 4.4. 1)

2N4P7, 2N498 6 --- ..-

2N656, 2N657 15 --- ---

6
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TABLE lL Group B Inspection

Examination or test

SWb@aup 2

Solderakdllty

f’hermal shock
(temperature cy.llng)

rhermaf stmck (gfads s-

Seal (leak- rate)

Moisture resistance

Em+points: (See 4.4. 2.)

Collector to tie cutoff
current

2N467, 2N656
2N498, 2N657

Forwerd- current &ansf er
ratio

I 2N4P7, 2N49S
2N656, 2N657

Subgroup 3

$hock

Vibration fatigue

Vibratto% variable frequent

Constant acceleration

End points:

(Same as subgroup 2)

Subgroup 4

rerminal strength
(led fatigue)

Subgroup 5

?aIt atmosphere (corrosion)

!ethod

2066

2026

1051

1056

---

1021

3036

3076

2016

2046

2056

2006

2036

1041

MIL-STD-750

Debaiks

(See figure 1)

Omit agkns

Test mid. C

Test cod. A

f5L-STO-202, method 112,
test coti. C, procedure ~
test cnmf. A for !gross leak

Bias CCIKI. D

VCB = 50 Vdc
VI.B = 80 Vdc

[C = 200 !nAdc; VcE=lOVd,

Pufsed (see 4.4.1)

NonoperattmG 1500 G,
O.5 msec, 5 blows in
each orientattorc
xl, Yp Y2 ~ z~

Nonoperating

10, 000 G; In each orienta-
tion; xl, Yl, Y2, and Zi

Test cond. E

L
T
P
D—

20

15

15

v mbol

---

---

---

---

---

---

fCBO

hFE

I ‘--

.-.
~.
I ..-

1

1

I
15 i

I
---

i5 ,
!
! ----

MIL-S-1950W74E

—

kun
—

---

---

-..

---

---

---

---
.-.

::

---

---

---

..-

..-

---

LImit8
—

Max

---

---

---

---

xlo-

---

1.0
1.0

36
90

..-

---

---

---

.-.

. . .

—

Jnil

---

---

---

.-.

atm
dsec

---

@dc
@talc

---
---

-..

---

---

---

---

---

7
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TABLE 22. Group B inSpeCUOn - COnUnued

!
‘.

I

Esamlnatton or test

hbgroup 5- Continued

M pcdnts:

(same 4s subgroup 2)

subgroup 6

Ugh-temperature life
(mnoperathg)

End points: (See 4.4.2. )

Collector to base cutdff
current

224497, 2N656
2N490, 22w51

Forward- current knsfer
ratio

2N497, 2N498
2N856, 2N657

Breakdown vObge, cOl-
lectm to etitler

2N4S7, 2N656
2N498, 2N657

subgroup 7

:teady-sta* aperatlon Ufe

Iethcd

1031

3036

3076

3011

1026

MIL-STD-750

Detalh

r = +200” c;

t%40 hrs (see 4.3.4)

Bias coml. D

VCB = 50 Vdc

VCB = 80 Vdc

VCE * 10 VdG ~ =200 &C

puked (see 4.4. 1)

3ti cod. m ~= 3omAdc;
Msed (see 4.4. 1)

.

rA= 25” C, PT=0.8W;

VCE - 40 Vdc; t. 340 b0urI

[see 4.3. 4)

M points:

(Same M subsroup 6)

TABLE UL Group C in5pecti0n

)2sxnination or test

t––Methcd

Subfiroup 1
I

Barometric pressure, 1001
reduced (altitude
operation)

~L-STD-750

Details

Normal mounttw
pressure = 8 mm Kg
for 60 sec min

—
L
T
P
D—

‘1

7

—

-i
T
P
D

15

igmbol

---

---

LlmUs

WI
—

-..

---
---

9.6
24

60
100

---

—

.—

Kin
—

---

—

m
—

---

10
10

45
117

..-
,--

,-.

—

—

wax
—

..-

Jnit
—

---

LAd r
.Adc

---
. . .

idc
fdc

---

.

7
.Imits

—.—

Jnit

--- ●

8
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T.4BLE III. Group C lnspecUon - Contiued MIL-s-105oV74E

I

●

MIL-STD-750 L
.Emminitti.m or test LimitsT

Method P
—

Details
D symbol MbI Max tbli

Subgroup 1- COntbl”ed

Measurement during test

Cullector to basa r.,,,nfr ,“,. “,_. -.- ---- ----- .W”

I 1
DIas Corn. q

current

I I
‘I~B~‘

2N497, 2N656
2N498, 2N657 VCB = 60 Vdc

VCB = 100 Vdc
--- 100 #Ad
..- 100 v.%+

.%b~oup z

figh-temperature IM.S
(mnoperathg)

hul points:

Subgnmp 3

teady-*ta@ c,pe~u~n Me

nd points:

(Same as subs-rot+ 6
Of ~oup Bj

End points:

(Same as subswup 6
of group D. )

5. PREPARATION FOR DE LIVER-{

5.1 see MIL-S- 19500, Sectio,l 5.

I
lA= lfJ

1031
‘Sk = + 200° C (see 4.3. 4) -.. --- --- ---

A.1O

1026 TA=25”~PT=0.8W --- --- ---
VC~ = 40Vdc (s- 4.3.4)

---

1

i5

3005 P repulse cond. :
IT C =.25” C VCE . o;

~ .0 / “’” ~ ‘-- --- ---

Pu Ise comi. :
,

Ii
II‘~cE= 40 Vdc; Ic= O. 1 Ad~; I

tp = 60 se., 1 .ycIe; t f,,

t? <8seq tf<6sec

~ II ~1~

a
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& NOTES:

6.1 X The odes specified in MIL-S- 19500 are applicable to this specification.

6.2 Ctrderlns data

(a) Lea ftih U other than goId-plated Kovas. (See 3.3. L )
(b) Terminal-lead Iengta U other than specMied on figure L (see 3.3. Z. )

6.3 -es from PreViOUS issue. .49tertsks are not used in this revtslon to identify changes
with respect to the previous Issue, due to the extensiveness of me changes.

6.4 SuhStttutiOn Criterta. The devices covered heretn are tntercha.ngeahle wtth the correspomilng
devtces covered by the superseded MU.-.% 19500/74D.

hmny - EL
Navy - EC
Afr Force - M

Preparing activity
Navy - EC

(Project 5961-0009-21)

Review acttvit4ea:
Army - E~ MU, Mf
Navy - EC
Alr Force -11, 17, 85 Code ‘,C*’

User actlvitle%.
Army - E~ SM
Navy - CG, MC, AS, 0S
Atr Force - 14, 19
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