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SEMICONDUCTOR DEVICE, TRANSISTOR, NPN SILICON, SWITCHING

TYDE 2UTM T
3 -

Ensus
Thiso samanifaimnbine S22 mmommmicad Sac oz b: ol ]l Racaae
FIIID Dpecil iLal v 1S appiuveu 10U UsC Wy all vepartl-

ments and Agencies of the Department of Defense.
4. SCOPE
1.1 Scope. This specification covers the detail requirements for NPN, silicon switching transistors.
Ona laval Af Aaradiict acciiranra ara nravidad fAar ancrh Adavica tuna ae anarifiad in MTL _C_1085NN
One level of product assurance are provided for sach device type a5 specified in MIL-S-193500,

1.2 Physical dimensions. See 3.3 (T-2A).

1.3 Maximum ratings.

| | i | i | i ‘ ﬁ;

i Types : Py V I Pr 2/ ; Veso ; Yeeo | Vemo | Ie ; Tsve 2™ Top |

| T, = +25°C [T, = +25°C | | ! | | |

Lo N § 1 1 1 ] 1 1 !

T Y T T i 1 T T 1

I [ w | ] | vdc | vde | Vde | mAdc | °c |

| | | Il Bl Bl |

| 2N3013 | 0.36 i 1.2 j 4 | 20 | 5.0 | 300 | -65 to +200 |

— 1 1 ’e 1 1 1 J

1/ Derate linearly, 2.10 md/°C for T, = 25°C.

2/ Derate linearly, 6.86 m//°C for T, = 25°C
1.4 Prisary electrical characteristics at T, = +25°C
r T T T T T T 1
! ! hegr 3/ 1 Vegcsatd1 V1 Vegesarz V| ton ! torr | Ihgel |
| | | | I |
| | Veg = 0.4V de | I, 30.Adcllc=30nkdcll-—00u cll,. 3(I)nAdc|V-E—10Vch
| Limit | | | 151 = 30 m dcllgy = 30 mh de|1 .= 30 mA de]
i j1.=30mAdc | 1;=3.0mdcji I =3.0mA dcjV.. + 15 V dc jIg, = 30 mA dc|f = 100 MHz
—t - e e’ 2 ' .
[ | I Vv de I v dc l ns | ns l {
L | ! | | r !
| Rinimum | 35 i i 0.75 i i i 3.5 i
| Maxisum | 120 I 0.8 | 0.5 | 15 | 25 {1200 |
[ 1 1 3 1 I\ 1 J

1/ Pulsed (see 4.5.1)

!

jBeneficial comments (recommendations, additions, deletions) and any pertinent data which may be

iot use in improving this document should be addressed to: Commander Defense Elactronics Supply

[Center, ATTN: DESC-ECT, 1507 Wilmington Pike, Dayton, OH LSLM.-S??O by using the Standardization
'Document Improvement Proposal (DO Form 142€) appearing at the erd of th's document or by letter.

AMSC N/A FSC 5961
DISTRIBUTION STATEMENY A. Approvecd for public release; distribution 1s unlimited.
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HIL-5-79500,2873
2. APPLICABLE DOCUMENTS

2.1 Government documents.

2.1.% Specification, standard, and handbooks. The following specification, standard, and hindbooks form
a part of this document to the extent specified herein. Unless otherwise specified, the 1ssues of these
documents are those (isted 1n tne issue of the Department ot Defense Index of Specitications and Standards
(DODISS) and supplement thereto, cited 1in the solicitation (see 6.2).

SPECIFICATIONS
HILITARY
MiL-5-19500 - Semiconauctor Devices, General Specification tor.
STANDARDS
MILITARY
MIL-STD-750 - Test Methods for Semiconductor Devices.

(Unless otherwise indicated, copies of federal and military specifications, standards, and handbooks are

available from the Standardization Documents Order Desk, Building 40, 700 Robbins Avenue, Philadelphia, PA
19111-5094.)

2.2 Order of precedence. In the event of a conflict between the text of this document and the references
cited herein, the text of this document takes precedence. Nothing 1n this document, however, supersedes
applicable laws and regulations unless a specific exemption has been obtained.

3. REQUIREMENTS

3.1 Associated detail specification. The individual item 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 physical dimensions. The design, construction and physical dimensions
shall be as specified in MIL-S-19500, appendix F, figure 9 (T-2A).

3.3.1 Lead finish. Lead finish shall be solderable as defined in MIL-S-19500, MIL-STD-750, and herein.
Where a choice of lead finish is desired, it shall be specified in the contract or purchase order (see 6.2).

3.4 Marking. Devices shall be marked in accordance with MIL-S$-19500. At the option of the manufacturer,
the marking of the country of origin may be omitted from the body of the transistor.

4. QUALITY ASSURANCE PROVISIONS

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

4.2 Qualification inspection. Qualification inspection shall be in accordance with MIL-S-19500 and as
specified herein.
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4.3 Screening. Screening shall be in accor@ance with MIL-5-19500 (table 11} and as specified herein.
The fcilowing measurements shall be made in accordance with table | herein. Devices that exceed the lLimits
of table I herein shall not be acceptable.

Measurement
| Screen (see i
i table II of

f
I
!
i |
MIL-5-19500) | JANTX levels ]
1 | l
i j !
i o} INgt apnlicablae !
i 3 |Not applicable i
| 1 _
| | |
! n !Ices1 and hegq !
z I !
| 12 |See 4.3.1 {
! | !
| | |
! 13 | Subgroup 2 of table I herein, |
' lay = AN Ak s;mstinl yaliia An ]
{ |uL = uus 07 TNTTYIaR vadue Of I
| |50 ni dc, whichever is greater; |
| |8hggq = 220% of initial value. |
i i i

4.3.1 Power burn-in conditions. Power burn-in conditions are as follows:

2N3013 - - - - Vg 210V dc, P = 360 mW at T, = +25° £3°C

NOTE: No heat sink or forced air cooling on the devices shall be permitted.

4.4 Quality conformance inspection. Quality conformance inspection shall be in accordance with
Y ¥ C _A0CENN oD o ol N SRR Y . £ o i a - aon o o de & o abatl ha manfmmmand ~er amae bl me
FIL=2-170W) dnu as SPECI TieQ ner=|n uroup A ] lSpCCl 101 Siall DC pPCriuvipacuy vl Cd‘-ll SUULOT.

4.4.1 Group A inspection. Group A inspection shall be conducted in accordance with MIL-$S-19500 and
table [ herein.

4.4.2 Group B inspection. Group B inspection shall be conducted in accordance with the conditions
specitied for subgroup testing in table IVb (JANTX), of MIL-5-19500. Electrical measurements (end-points)
es

19
and delta requirementc chall be in accordance with the applicable steps ot table II herein,

4.4.2.1 Group B inspection, table IVb (JANTX and JANTXV of MIL-5-19500. Subgroup 3, condition for
ctoaadu_ctata nnaratins | ifa ara ac falloue: V > 10 Vv dc = X mud T = 4+28°%c +Z°¢ Na hsat cink or
steady-state operation life are as follows: V.o 2 V.dc, Pp =300 me, T, +25°C 23°C. No heat sink or
forced air cooling on the devices shall be permitted.

et

4. 4.3 Group C inspection. Group C inspection shatl be conducted in accordance with the ¢
specified for subgroup testing in table vV of MIL-S-19500. Electrical measurements (end-points
requirements shall be in accordance with the applicable steps of table 11 herein.

table V of MIL-S-19500.

a. Subgroup 2, condition for thermal shock (glass strain) 1s test condition A.

b. Subgroup 2, condition for terminal strength is test condition E.

¢. Subgrcup 6, cond111on for Steady~stdte operai]on life {accelerated) are as follows: 1000
hours at V., 2 10 vV dc, P. = 300 mu, Tﬁ - +25°C $3°C. No heat sink or forced air cooling
on the devices shall be permwtted

i
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4.5 Mathogs ot incpection Methods of 1nsoection shatll be as specitied 1n the appropriate tables angd as
tullows.

/i & 1 Diiloen manniimamam® o Pmmeda®smme Fmm esl 2o manec iramamt ashall bha as srmasrsfind 1 cantaran [ o~F

./ FULDST mTasui THITIILS . ST LU S 10§ HILDHT MCasSul cuci L Sligtl L UT a3 oSpTL iy I dSTL L 1t s Ul
MIL-STD-750.

€ DNaArv AN YA,

2 FALRALINO

5.1 Ppackaging requirements. The requirements for packaging shall be in accordance with MIL-S$-19500.

6. NOTES
(This sectior contains information of a gereral or explanatory nature that may be hetpful, but is not
mandatory.)

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

6.2 Acquisition requirements. Acquisition documents should specify the following-

0,
-
v
U
C.
1
¢

b. Lead finish as specified (see 3.3.1).

c. Product assurance level and type designation.

6.3 Supersession information. Devices covered by this specification supersedes the manufacturers' and
users' Part or ldentifying Number (PIN). This information in no way implies that manufacturers' PIN's are
su'table as a substitute tor the military FIN.

r T T 1
1 | | |
. Military | Manufacturers' | Hanufacturers' and users' PIN |
| PIN i CAGE code | |
L ! — I )
X : i i
! ! j [
I 2N3013JAN | 04713 | $S5623H |
| | | ST1334H |
i ; ] SUNOS520H1 |
! | | SUN1015H |
j | | SUN1051H1 |

A ol j

6.4 Changes from previous issue. Marginal notations are not used in this revision to identify changes
with respect to the previous issue, due to the extensiveness of the changes.
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Group A 1nspestion

|
j MIL-STD-750 | i Limits ! !
Inspectyon 1/ : _ | Symbol i L Unit

‘ i ' 1 i :

iHethod | Conditions : PoMIn o Max | i

‘ : ; . ‘ i ,
| | i f l f 1 |
| Subgroup 1 1 | I l I ! |
| ) | ! | t ; {
1 ! t | | i | !
[Visual and mechanical | 2071 | | | | {
| examination i | { | ! } '
2 n | { i i | |
| Subgroup 2 ! | I | | I |
!_ » A [ _ | ! ! ! |
! reakdown voltagc ! 3001 !8\85 Condition D, 1. = 100 A dc |V gpyego | 40 | | V.dc |
| collector to base | ; : a : ; a
! | | | | | | l
{Breakdown voltage, | 3011 |Bias Condition D, 1. = 10 mA dc |V | 20 | i V.dc |

g C (BR)CEO
| collector to emitter | |pulsed (see 4.5.1) ! | | | |
i I | ! ! ! ! !
{Breakdown voltage, | 3011 |Bias Condition C, I, =100 pA de 'V(BR)CES A I | Vdc !
| collector to emitter | i { i | | i
| | | | ! ] | |
i 1 1 I H I I i
!Breakdown voltage, ! 3026 FBwas Condition D, Ip = 100 LA dc !V(BR)EBO l 5 ] ! vV de {
{ emitter to base : | i ; .
| | | | I R R
Coltector to emitter 1 3041 |Bias Condition C, Vee = 20 V.dc |l pcs | | 300 | nA dc |
! cutoff current i !vBE =0 g i ; % %
| |

‘Forward-current | 3076 |V.g = 0.4 V de; 1. = 30 mA dc; Ihegq © 35 | 120 | |
| transfer ratio | jpulsed (see 4.5.1 | | | | |
i | ! | ! ! I !
| Forward-current I 3076 Vg = 0.5 vde, I = 100 mA de;  {hp, P30 | i i
| transfer ratio ] lpuEsed (see A.S.1§ | | | | |
| | | | | | | |
|Forward-current i 3076 [Veg = 1.0 Vv de; 1, = 300 mA dc; {hegs 45 | | i
| transtfer ratio ! ]pufsed (see 4 A1§ I ! | I |
: ' ! !
i : i i ; | | |
iCollector to emitter i 3671 i1, = 30 mA dc; 3.0 mA dc; IVeE (sat)i i 0.18 | Vv dc |
| voltage (saturated) | |pulsed (see 4.5, ?) | i i | |
l | l | | ! | |
!Coﬁffff?t t?‘fﬁjfffr\ ! 3071 f}c.?,109,mA ?ci }5 = 10 mA dc; %vCE(sat)Z ! ! 0.28 ! V dc !
| voiltage (saturated) | jputsed (see 4.5.7) | | | { |
! l | | | | ; |
|Cotlector to emitter 1307 |1 ¢ = 300 mA dc; Ig = 30 mA dc; 'VCE(sat)3 | | 0.50 | Vdc |
| voltage (saturated) | Iputsed (see 4.5.1 f | ] | !
| t { ! ! | ! i
i | I | i | 1 |
iBase to emitter | 3066 |Test condition A; 1. = 30 mA dc; | i | | |

I | = . o
! voltage (saturated) % :IB 10 mA dc; pulsed (see 4.5.1) ! BE(sat)1 | 073 1 0.95 : V dc %
| ! i ;
|Base to emitter | 3066 (Test condition A; IC = 100 mA dc; ! I | |
| voltage (saturated) | Ig = 10 mA dc; pulsed (see 4.5.1) [Vpo .. .yo | i 1.20 | V dc |
| | e Bahiabial i | |
|Base to emitter | 3066 Test condition A; I. = 300 mA dc; | i ; !
| voltage (saturated) | 1 = 30 mA dc; pulsed (see 4.5.1) lv"’(sat)% i [ 1.720 | Vv dc
! R L 1 :
See tootnotes 3t end ot tahie
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TABLE 1. Group A inspection - {ontinued
MIL-STD-750 I Limits ! }
Inspection 1/ . Symbot I unit |
3 ! i ; i i i
| | Mot bt | Commels & 3 omemsn | [V | . t l
1 pneunoa LONUICIoNS | i nn H nax i I
! _ . | ; ; | :
| ! ! | | | !
|  Subgroup 3 ; i ] i “ f
! ! | ! i ! i |
[High temperature i [Ty = +125°¢C ] ! i | |
! operation ! P | : | v |
| | i | | 1 i :
! i i i | i l |
|Collector to emitter I 3041 |Bias Condition D, V., = 20 V dc [1reen | I 40 | LA de !
Lo CoLEeC N . [

! cutoff current : ?VBE =0 | ! ! I i
i | | ! ! | ! |
iCollector to emitter 130717 11, = 30 mA de; I, = 3.0 mA d¢ v o 023 v g
. : e ‘ : ‘  CE(sat)s | .
| wvoltage (saturated) i |putlsed (see 4.5.7T) | | | | |
! | | | l I | |
[t au—tam~arature | It = _&gor [ ' | 1 '
| WOW \v'l'yg.lnluic | Y 27 L | { { |
| operation ! 1 ! ! ! | z
! | ! | | 1 | |
{Forward-current ¢ 3076 Veg = 0.4 v de; 1. = 30 mA dc ]hFEL i15 | { !
i transfer ratio ! !p..-fsed (see é.S.“.g ! i ! : !
' 3 l | i | ! |
| Subgroup 4 ‘ ! § ‘ | : ‘
: | ; | | | |
|Open circuit output 3236 !V’S =5Vde; I, =0; !Cobo ! ) -1 |
| capacitance 'f = 140 kHz ! : ! !

i ‘ | i : ‘
|1Input capacitance {3260 'veo = 0.5V de; I.=C 'Cibo ! P8 0 pF
(output open- i |f = 140 kHz | ! | | f |
| circuited) i I | | | { |
| | } i ? | ! i
|Magnitude of common | 3306 SV’CE = 10 v de; 1. = 30 mA dc; “hFE! i 3.5 12 | |
| emitter, small- | {f = 100 MHz | I | | |
| signal short-circuit { | ! ! ! !
i forward current i ! ! i | | |
[ transfer ratio i ! ! : | \ i
! | | | | i | l !
Storage time 32517 |Test condition A; I, = 10 mA dc; ils : P18 | ns |
| ; [1o4 = 1o5 = 10 mA dc (see fig.3) | ‘ | !
D] Bc -~ I 13 1 1
! ! | | ; ! | !
[saturated turn-on 13251 {1, =300 mA dc; I = 30 mA dc; [ton ] 15 1 ns |
I *ima IRY] = A8 U A~ (ama £35 2y . ! 1 | i '
poume Vee 13 v GC, \s&e Tig. cJ, | : ! ] t
! . Test condition A | | i | |
i ! | | ! I ! i
|Saturated turn-cff [ 3251 j1. = 300 mA dc; Igq = 1gy = 30 Itoff ! i 25 | ns |
o time lma dc; Vee = 15 v dg; | ; i !
! |(see fig. 2); Test condition A | ! ! |

} | ! ‘ !
| Cuithenmmises G F3 Py d H i . | ‘
t 2UO0group o, O, anu i { H i 1 i
! ! ! | | ‘ i
INot applicable | | ‘ [ i

‘ ‘ ; : ‘

1/ For sampling plans,

see MIL-S-19500.
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TAELT L Grogns Boarg T oejectris

T 1 s
| | MIL-STD-750 ! Limits i
|Step | Inspection ! i Symbol | | unit
1 ! : | : ! ! {
| | IMathad | ronditians ! i in | Max |
i ! IMethod | tonditions ! I Min | Max |
Y ! ‘ . ] L |
l ! ? l ! | I |
| % |Coliector to emitter | 30471 |[Bias condition C; | Icesn | | 0.3 |uA dc
| | cutoff current i IVCE =20 V dc | | | |
| i i | { | I |
{2 lollector to emitter | 3041 (Bias condition ¢, | Iegso i . 0.6 juA dc
| | cutoff current | ty = 20 V d¢ | ! ! !
| ' hehad N e ER ] |'CE Lt ! i 1 1
! | l | 1 l ! l
| 3 |forward-current | 3076 v, = 0.4 V dc; | h | 35 | 120 |
. . CE FET
! | transfer ratio i “C = 30 mA dc; | | | |
i i ‘ ipulsed (see 4.5.1) | 1
I I i l i |
! & |Forward-current i 3076 iVCE = 0.4 V dc; i 8heeq { 25 percent
! | transfer ratio ! I1¢ 7= 30 mA dc | | change from
! | ! jpulsed (see 4.5.1) | | initial value
! ! ! | | |
1/ The electrical measurements for table IVb (JANTX) of MIL-S-19500 are as follows:
a. Subgroup 2, see table 1l herein, steps 1 and 3.
b. Subgroups 3 and 6, see table Il herein, steps 2 and 4.
2/ The electrical measurements for table vV of MIL-5-19500 are as follows:
a. Subgroups 2 and %, see table II herein, steps 1 and 3.
b. Subgroup 6, see table Il herein, steps 2 and 4.
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ey e T g
! i Dimensions | ! A
: i T —— } ot Gy » j
Symbol | Inches i Millimeters Notes PN o
! Y 1 ; 1l : ,/4’!:!:0./ | ‘)/
! T T T T 1 ;! < '3
| | Min | Max | Min | Max | ; A~ A G
$ l | i
S S S S S S { ol
| @8 | .0325 | .0335 | 0.83 | 0.85 | 5 | <-- 5
,‘A‘_‘_““Jﬁ‘" 1 } . E J» J P AN N .
il | 043 Nom | 1.09Nom | 5 ! PEAAARIRS %
} ' } | § ! 4ﬁ*~/—4‘<k35‘:%
! i T 1 T T | set
H — 1 azAan | azac | c a7 | £ aa | 1 hEvav. a 2
| @& | 233G | .23%5 | S5.87 | . | | BETALL & ¢
F 4 + + } 4 ul
Loy 159 | 161 | 406 | 4.09 | |
: . : T . + {
! e ; -040 Nom ! 1.02 Nom ! 6 ! I m "‘)/_ ;;Ey.
i 3 ims{wostssizssi {: ; ”ll//fm)i“2
R A I | T )
1 i ‘ -
| £, ] .0495 | .0505 | 1.26 | 1.28 | | 1 Ly N NIk
? S R T S . SR N
H 145 155 5.68 3.Y4 \ \
EREIREER I N | ) -
I 1 t 1 i 1 1 I } J
bl | .0470 | 0475 | 1.19 | 1.21 | ] SECTION A A
[ i l } } ] !
|y | 0235 | 0245 | 0.60 | 0.62 | ]| s o T
: ; S Skt S | AR, Loy
|oK ' 009 | 011 | 0.23 | 0.28 | | {__—_}—L —— i\,{—,/\,
: : SN ; ‘ o ]
| K, | .005Nom | 127 Nom | ! \[Ilé/ = :
: : ‘ — % | oL F= e
i t ! -372 ! -378 ! 9.45 ! 960 ! j DETAIL A DETAIL B DETAIL C
T 1 ] i T ¥ 1
| Ly | .05 | .055 | 1.37 ] 1.40 | |
1 ! I ! = 1 ; )
! [ } o T o
| Ly i .043 Nom | 1.09 Nom | [
f t i t {
| @ | .040 Nom | 1.02 Nom | |
F“‘ % 7 % T : {
oo, | .123 .27 392 3.23 |
' + . 1 4 —+ {
| A | 44.90°] 45.10°¢ | |
F t ’ t + \
) 1 45° Nom [ | i
[ 1 82 nOow i I |
L i S i |
f 1 T T -
ooy | 90° Nom i
NOTES

1. Dimensions are in inches.
2. Metric equivalents are given for generat information only.
3. The following gauge procedure shall be used: The device being measured shall be inserted

until 1te ssatine nlana 3e 128 ek (T 1R mm) 4 MO smech D 25 mm) from cantina curfaca ~F
UNRTIL 33 SEETING PRaGNT 1S . 140 NN 15.30 MR/ .Uty TNRCH (u.ad fmy TG 588TTNRG survace oY

the gauge. A force of 8 t.5 oz. shall then be applied paraliel and symmetrical to the
device's cylindrical axis. when examined visually after the force application (the force
The use of a pin straightener prior to insertion i1n the gauge 1s permissible. a spacer may
be used to obtain the .125 inch (3.18 mm) distance from the gauge seat prior to force
application.

These surfaces
inese survTaces

Four hoias.

o~

10 be nparallsel an in same
1C D8 paraiigy anC 1n samne

ne wvithin = 001 inch (D
ne ¥1tnih 1. «heh W

o

1 3 mm)
R 2 mm).

4. Pressed ar,

FIGURE 1. Gauge for Lead and tav_tccation for transistor type 2N3(13 and TX2N3073.

%
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PULSE SOURCE
RISE AND FAL
<1 ns -
PULSE WIDTH
2100 ns

ZIN = 500

T0 SAMPLING

ernoe -5.0 v 15 v
20uUrc
] I I
% 3000 % s0n
| | Vour
VI 0O.1wf| 4700 A 7O SAMPLING SCOPE
- RISE TIME <1 ns
L TIMES INPUT 2100 EQ

750

lll-—-—-—-—-j )

:
i
=

FIGURE 2. T__and T ¢4 test circuit.

on 21

A
0.1 muF 1 K}
G‘iﬂi? 50001 s A @Vﬁui
Y @———te—n—t | A
N L N
91 N
5oon§
>
5602
P 1 0023 uf | .0023 uF |
1
10 uf 10 pF
—A—
Z.ln v LY
b i
Vyn RISE TIME LESS THAN 1 ns |
PW 2300 ns =
DUTY CYCLE <22
]
"—\_—l\, *6 ¥y . 10% PULSE WAVEFORM AT POINT &
NOTIN 0 \\
-mw_\_T a4y 4—
S S
/——mx Your
PULSE GENERATOR
V. RISE TIME <1 s l '
SOURCE IMPEDANCE = 50D -t L T0 SAMPLING 0SCILLOSCOPE
> INPUT IMPEDANCE - 50N
RISE TIME <1 ns
PiOuRD DL Cbarge siocage oo tent JTRGUT
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Army - M1
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