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1. SCOPE
1.1 Scope. This specification covers the detail requirements for PNP. germanium, power,
transistors.
1.2 Physical dimensions.
2N1039 and 2N1041 - See figure 1
2N2553 and 2N2555 - See figure 3
2N2557 and 2N2559 ~ See figure 4
1.3 Maximum ratings.
pplf Pr VeB Vee Vep| Tstg
Te = 25°C Ty = 25°C : &
, y . 2N1039}2N1041 2N1039 [2N1041 '
2N1039 27| 2N2553 37| 2N2557 47| 2N2553  2N2555 | 2N2553 |2N2555 5
2N1041 2N2555 2N2559 2N2557_L2N2559 2N2557 ]2N2559 :
w mw mw mW vae  vae | vde | vae |vae| “c
AAS Al —_— —_— —_— ., = —_ | = | —
!
20 400 900 1100 -60 |' -100 -40 f -60 | -20 }-65 to + 100
l’ Derate 267 mW/“C for Tc>25°C, 3’ Derate 12, 0 mW. “C for T, >25°C,
2/ Derate 5, 33 mW "“C for TA\25 C. 4’ Derate 14. 67 mW “C for Tp™25°C.
1.4 Primary electrical characteristics.
hpE hFE V('vp (sat) ! hfel hr‘_E
Limits | VAw = =0.5 Vde| Van = -0.5 Vde | I~ = -1 Adc Vap = -1.5Vde | VA = -0.5 Vdc
[0y Lo N A (0% ) o
Ic = -1 Adc Ic = -50 mAdc = ~0.1Adc| Ic = -0.5 Adc Ic = -1Adc
f=112,5 kHz
Vdc ohms
Min 20 33 --- 2 m--
Max 60 --- -0.25 12 60
2, APPLICABLE DOCUMENTS
2.1 The following documents, of the issue in effect on date of invitation for bids or request for
proposal, form a part of the specification to the extent specified herein.
SPECIFICATION
MILITARY
MIL-S-19500 - Semiconductor Devices, General Specification for
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MIL-STD-750 - Test Methods for Semiconductor Devices.

{Copies of specifications, standards, drawings, and publications required by suppliers in connec-
tion with specific procurement functions should be obtained from the procuring activity or as
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
herein are defined in MIL-S-19500.

3.3 Design, CO!‘.SL!‘" tion, and nhysical dimensions, Trangistors shall be of #
struction, and physical dimensions shown on figures 1, 3, and 4.

2?2 2 1 Ynoﬂ materia
Ue Uo 2 smoall GalCl

gold-plated. (Leads may b
shall not be construed a.

as a
cable JAN marking {see &

nd finich Tand matanial
LR i

hao A aly 1 5] T mm 3 £t L L. 11L
nis:.,  12aA0 maeria U

il € novar Or auly oa. 1£aa 1inisSh snall be
e tin-plated if specified in the contract or order, and this requirement
dversely affecting the qualified-product status of the device, or appli-

LAY

v 4.

ahall
ouailir

3.3.2 Terminal-lead length, Terminal-lead length (s) other than that specified in figures 1, 3,
and 4 may be furnished when so stipulated in the contract or order (see 6, 2) where the devices

covered herein are reauired rhrpr\”v far na rticular eguinment-circuit installation or for automatio-
equ equipment alicn Cr auicmaltic

assembly-technique programs. Whexe other lead lengths are required and provided, it shall not be
construed as adversely affecting the qualified-product status of the device, or applicable JAN

mavlring
alnlng.

3.4 Performance characteristics. Performance characteristics shall be as specified in tables I,
i, 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 origin,
(b) Manufacturer's identification.

4. QUALITY ASSURANCE PROVISIONS
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and as specified herein,




MIL-S-19500/89D
CCATIAIA N1 oAsare
T QUATINO FLANL
L.—-C -t D BASE _1 M r’
N |TNP - COLLECTOR
—E (CCE NATE 7 )}
I I / WL IYywiL @

|

|
3
R

GHﬁI*‘- EMITTER—// /{—{fllrL—K '

H~ = oo7tisMmRaD~ &

MAX DIMENSIONS g
INCHES MILLIMETERS 15‘
LTR S
MIN MAX MIN MAX
a L3351 .30 8,51 ! 9.40
B La1e ) L340 7.87 § 8.54
< .240 | .38¢ 5.16 | 5.5
o 1.500 [1.750 | 38.18 |44.4518
E .622 | .028 .56 J71Z,8
R F - - RSN S U
G .080 | ==~ 2.03[--~ 3
H -—— - R BT b
J .029 | .045 | 0.74 | 1.14f7
K .025 | .035 .64 .89
L. .009 | .125 | 0.23 | 3.18
M .1414 Nom| 3.59 Nom |5
N .0767 Nom| 1.80 Nom |5

@

.

Metric equivalents (to the nearest .01 mm) are given for general

information only and are based upon 1 inch = 25.4 mm.

Mesasured in the zone ueyoﬁu .250(6.35 mmj from the seating plane.

Variations on dimension B in this zone shall not exceed .010(.25 mm).
Outline in this zone is not controlled.

When measured in a gaging plane .054+ ,001 -,000(1,237+,02,-,00 mm) below

the seating plane of the transistor, maximum dlameter leads shall be within
.007{.18 mm) of their true location reiative to a maximum width tab.

Smaller diameter leads shall fall within the outline of the maximum diameter
lead tolerance. Figure 2 shows the preferred measured method.

Collector shall bhe electrically connected to the case.

Measured from the maximum diameter of the actual device.
All 3 leads.

FIGURE 1. Physical dimensions of transistor types 2N1039 and 2N104l.
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, — A |
GAGE OUTLINE Hq gl
OPTIONAL \‘\ ! !
-—
! s H.\\ 3
) 1 /["‘ “'@ A p T
_,_,/{ i 1 T ; - i
- ). of.
D ®
\ i '/
— |-D
~SEATING
—E-~t~C~ SURFACE
TRANSISTOR S / GAGE
REF. t—L DIA, PLAN
9 ) Feon/ /e
‘{—‘ [ v—‘_“‘ T Uy "YT“_LA
R
1 HINNNVINNNN
] L‘*'.\ DIA
DIMENSIONS
INCHES MILLIMETERS
I MIN MAX MIN MAX L. The folloviing gaging procedure shall be used: The use of
L1 a nln clv'unh!nnnr nrior 1o ingertion in tha aana ig -
4 (G INSenIsn W e 505; 9 |rc||mo
. veno | vara S R stblc Th° (lewce being measured shall be inserted until
: Mt Bl bl Mg lts seal ng phne is 125+, 010 {3.18:. 25 mm) 1lom lhe seal:
B L0762 6712 1.78 1.81 g strface of the g Eage. A sSpacer aay be used {0 oblain
c 182 155 S I the .125 (3.18 mm) distance from the gage seal prior to force
' 4.4 1 5.95 application. A force of 8 0z +.05 oz shall lhen be applied
D 009 011 .23 28 paratici and symmeliical 1o the device's cylindiical axis.
- Vihen examined visuvally aller the force application (the
125 Nom| 3.18 Nom force need not be removed) the seating plane of the device
F 054 055 1.37 ] 1.40 shail be sealed againsi ile gage.

2. The location of the lab locator, within the limits of dim C,
¢ -372 378 9.45 ] 9.60 will be-delermined by the tab and flange dimension of the
H 0350 | .0355 89 90 device being cliecked. .

3. Melric equivalents (to the nearest .01 mm) are given for
J -150 Nom| 3.81 Nom general information only and are based upon | inch = 25.4mm.
K L0415 | .0425 1.05 1.08
L .0595 | .0605 1.51 1.54

FIGURE 2., Gage for lead and tab location for transistor types 2N1035 and 2Ni041l
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ft——————— 2,350 {59.7 Nid})——————o=]
REF o H o

t-NO. 10=32 UNF-2A l-—; J }*l
< SEE NOTE 4 . |

~ J“‘ =
AN . T

i-‘—-———— A - F - CASE
COLLECTOR—
DIMENSIONS N
O
INCHES MILLIMETERS z
LTR s
MIN MAX MIN MAX
A - . 850 --- 21.59
B . 345 .365 8.76 9.27
C -—-- .035 --- .89
D .435 .455 11.05 | 11.56
E .022 .028 56 L7116
F 1.500 [1.750 38.10 | 44.45]6
G 427 . 447 10.85 | 11.35}5
H - .510 -=-=112.95|5
J 13147 .1514 3.34 3.85
K .0707 Nom 1.80 Nom
NOTES:
1. Metric equivalents (to the nearest .01 mm) are given for general
information only and are based upon 1 inch = 25.4 mm.
2. The orientation of the leads in relation to the hex flats is not

controlled.

3. The collector shall be electrically connected to the case.
4. Temperature measurement point 0.060(1.52 mm) nominal from seat of

heat sink.
Three places.
Three leads.

[ 0V, }

FIGURE 3. Physical dimensions of transistor types 2N2553 and 2N2555.

<
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REF
j———2.050 (52.07MM) —————o=] e E ——]

<|pj~ /—SEE NOTE 5 —fJ |

“[S—uNoERcuT BASE— —+ =K

é 1° NOMINAL - N
| f \
===} 3~20 UNF 28 —- f [ j—{%
2 1 N
& N\
| BIEERVE;%=S\ A\
{ g W it RPN vamminiagy Wi
(- i ) - — —
*1 | | e ::u!: AR G\ 1A9))L ])
i L S '
oL\ Y _V/,’
cm==d | \ / Ny~
\_ =-20 UNF 24
\ W 2 s l 1 \ﬁL__L/
— B - H = EMITTER—
o C ——pt-——— G :.’ GQALE(.:T-..J
—— SEE NOTE 4
—F
DIMENSIONS N
2
INCHES MILLIMETERS E
LTR s
MIN MAX MIN MAX
A .740 7.760 18.80 [19.30
B 485 515 12.32 113.08
C - - 550 - == 113.97
D .083 .103 2.11 2.62
E -—- .875 —=—=- 122.23 |6
F .022 .028 .56 .71 7
G 1.500 |1.750 38.10144.4517
H .177 197 4.50] 5.00
J L1314 .1514 3.34f 3.85
K .0707 Noq 1.80 Nom
NOTES : '
1. Metric equivalents (to the nearest .01 mm) are given for general
1nformatlon only and are based upon 1 inch = 25.4 mm.

The orientation of the leads in relation to the hex flats is not

[2S]

controlled.
. The collector shall be electrically connected to the case.
. Temperature measurement point 0.160{4.06 mm) nominal from center of heat sink.

Thread relief is n.090 (2.29 mm) max. by 0.430(10.94 mm) dia. nominal.
Three places.
Three leads.

N O W

FIGURE 4. Physical dimensions of transistor types 2N2557 and 2N2559.
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TARIE I. Group A inspection,
MIL-STD-750 Limits
Examination or test - S
Methad Details LTPD | Symbol Min Maox Unit
(See 4. 4. 2)
Subgroup 1 10
Visual and mechanical 2071 -——- - U B
examination
Subgroup 2 5
Breakdown voltage, 3001 | Bias cond. D
collector to base
2N1039 Ic = -750 pAdc BVecpo | -60| ---| vde
ZN2553 -60 --- 1 Vdc
2N2557 -60 --- | Vde
ZN1041 ic = -750 pAdce BVcpo | -160 === Vac
2N2555 -100 ---| Vdc
2N2559 -100 ---1 Vde
Breakdown voltage, 3011 | Bias cond. D
collector to emitter
2N1039 Ic = -100 mAdc BVcpo| -40| ---| vdc
2N256563 -40 --- ] Vde
2N2557 -40 ---1 Vde
2N1041 Ic = -100 mAdc BVcro| -60] =--1{ vdc
2N2558 -60 --- 1 Vde
2N2559 -60 --~| Vdc
Breakdown voltage, emitter 20968 Riag cond. D BV~ -20 - Vde
reakdown voltage, emitter 3026 | Rias cond, Dy BVeno 20 \
to base Ig = -750 ;1Adc
Collector to emitler 3041 | Rias cond. A
cutoff current
2N1039 Vcrg = -30 Vdc: ICEX —-—— =750 _IlAdC
2N2553 Vg = +0.2 Vdc --- | -750] p:Ade
2ZN2557 --- | =750 wuAdc
2N1041 VcE = -50 Vdc; IcEX ~-- | =750 jAdc
ZN2555 VBE = +0.2 Vdc --- | -780 pAdc
2N2559 ~-- | =750] ptAdc
Collector tobasecutoffcurrenty 3036 | Bias cond. D
2N1G35 \' = -30 Vdc icpo --=- 1 =70 nAdc
2N2553 cB --- | =70 nAdc
2N2557 --- 1 -70 uAdc
2N1041 Vep = -50 Vde IcBO --- | =10 1tAde
ZN2555 --- ] -0 nAde
2N2559 --- 1 -70 pAdce
Suhoroun 3 5
Subgroup 3
Forward-current transfer 3076 | Vcg = -0.5 Vdc; hpg 20 60 ---
ratio I~ = -1 Ade
..... Io 1 Ade
Forward-current transfer 3076 | Veg = -0.5 vde; hyg 33§ --- ---
ratio Ic = -50 mAdce
Collector to emitter voltage 3071 | Ic = -1 Adc; Vog(sat)] --- |-0.25]| Vdc
(saturated) Ig = -0.1 Adc

-3
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TABLE L Group A inspection, - Continued
KIL-STD-750 Limits
Examinotion or test
Method Detoails LTPD | Symbol Win Max Unit
(See 4.4, 2)
Subgroup 3 - Continued
Base emitter voltage 3066 | Test cond, B; VRE ---1-0.8] vdc
(nonsaturated) VCE = ~0.5 Vdc;
Ic = -1 Adc
Base emitter voltage 3066 Test cond. B; VBE ---1 =0,35] vde
{nonsaturated) Veg = -0.5 Vde;
Io = -50 mAdc
Subgroup 4 5
Magnitude of small-signal 3306 | Vop = -1.5 Vdc; e | 2 12 | ---
short-circuit forward- i~ = -0.5 Adc;
current transfer ratio f=112,5 kHz
Static input resistance 3086 | Vog = -0.5 Vdc; hp --- 60 | ohms
I~ = -1 Adc
Subgroup 5 10
High-{emperature
operation: Tp = +71°C
Collector to base cutoff 3036 | Bias cond. D
current
2N1039 v = =30 Vdc - -2 mAdc
2N2553 cB fco | 1| D | made
2N2557 --- -2 | mAdc
2N1041 VCB = -50 vdc ICBO - -2 mAdc
2N2555 - -2 | mAdc
2N2559 --- -2 | mAdc
Low-~temperature
operation: Tp = -65°C
Forward-current 3076 | VCE = -0.5 Vdc; hFE 15 -==| ===
transfer ratio I"=" -50 mAdc
TABLE IL Group B inspection,
MIL-STD-750 Limits
Examination or test
Method (Segeégi‘li 2 LTPD | Symbol Min Mox Unit
Qishirvam 1 an
OUUEL VU 4 “v
Physical dimensions 2066 | (See figures 1, 3, and 4) --- --— mem] m=-
Subgroup 2 15
Solderability 2026 -- - e | a--
Thermal shock 1051 Test cond. B, except in --- --- =] =--
(temperature cycling) step 3, Ty = 100° +0, -5°C
8
1 1 1722 1 1 [ ¥%) 1 ] ™ 1 “.J ¥ -y 1 L} 1y i I - 1] - )
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TABLE IL Group B inspection. - Continued
KIL-STD=750 Limits
Exomination or test
Method (Segé‘i?iis. 2) LTPD | Symbol Min Mox Unit
Subgroug 2 - Continued
Thermal shock (glass strain) 1056 Test cond. A —— ——- e | mea
Moisture resistance 1021 --- --- cam | eem
End points:
Collector to base cutoff 3036 Bias cond. D
current
2N1039 Ve = =30 Vde Iepg! --- -70 | pAde
2N2553 i === | -70| pAdc
2N2557 --- -70 | uAdc
2N1041 Veg = =50 Vdc - -70 | pAdc
2N2555 --- -70 | uAdc
2N2559 --- -70 | uAde
Forward-current 3076 Veg = -0.5 vde; Y ) 20 60 | ~--
transfer ratio Ic = -1 Adc
Subgroup 3 10
Shock 2016 Nonoperating; 1,500 G; ~-- -—- ST R
0.5 ms; 5 blows in
each orientation: X1, Yy,
Y2 and Zl
Vibration, variable frequency | 2056 --- --- -] ---
Constant acceleration 2006 10, 000 G in each --- - EEEE IR .
orientation: Xy, Y,
Y2 and Zl
End points:
(Same as subgroup 2)
Subgroup 4 10
Terminal strength 2036 Test cond. E --- --- Rl R
{laad fationa)
(lead fatigue)
End points:
Hermetic seal 1071 Test cond. G or H for --- --- 1x1077 atm
fine leaks: test cond. ce’'s
A O D or F for oross
k3 YV 4oy VA4 AWl B
leaks
Subgroup 5 20
Salt atmosphere (corrosion) 1041 --- --- se= | ==
Subgroup 6 5
High-temperature life 1032 Tgty = +100°C --- --- SN R
(nonoperating) tim8 = 340 hours
(see 4. 3. 4)
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TABLFE II. Group B insgpection. - Continued
MIL-STD-750 Limiis
Exomination or test
Method  Detnils LTPD Symbol Min Mox Unit
{Sce 4,4, 2)
Subgroup 6 - Continued
End points
Collector to hase cutoff 3036
current
2N1039 v = -30 Vdc I -—- -90 Adc
2N2553 B Rl QU iAdc
2N2557 - -90{ uAdc
2N1041 Veg = =50 Vde Iego --- -90 | pAde
2N2555 --- -90 | pAdce
2N2559 .- -90 | pAdc
Forward~-current transfer 3076 Veg = -0 5 Vdc; hgg 16 72 —-—
ratio Ic= -1 Adc
Subgroup 7 5
Steady-state operation life 1027 Te = +55°C ——- - cem | cem
Vcg = -20 Vde
Ic = -600 mAdc
time = 340 hours
(sce 4.3.4)
End points:
(Same as subgroup 6)
TABLE III. Group C inspection,
MIL-STD-750 Limits
Exominotion or test =
Method o Details LTPD Symbol Min Max Unit
(Dee 4,4, 2)
Subgroup 1 10
Baromeltric pressure, 1001 Normal mounting -—- --- PRI BT
reduced (altitude pressure = 8 mm Hg
operation) for 60 s minimum
Measurement during test:
Collector to base 3036 Bias cond. D
cutoff current
2N1039 Vep = -60 Vde IcroO == | =750 { pAdc
2N2553 --- | =750} uAde
2N2557 -~- | =750 | pAdc
2N1041 Vep = =100 Vde IcBO -=~ [ =750 | pAde
2N2555 --= | =750 | pAde
2N2558 --- | =750 | uAdc

10




TABLE OI. Group C inspection. - Continued

MIL-S-198500/89D

Examination or test

MIL-STD-750

Method

(See% I"&'fz)

LTPD

Symbol

Limits

Min

Max

Unit

Subgroup 1 - Continued
Thermal resistance

2N1039
2N1041

2N2553
2N2555

2N2557
2N2559

Subgroup 2

Resistance to solvents

Subgroup 3

High-temperature life
(nonoperating)

End points:
(Same as subgroup 6
of group B)

Subgroup 4
Steady-state operation life

End points:
(Same as subgroup 6
of group B)

3151

1031

1026

MIL-STD-202, Method 215
(see 4.4.1)

Tgye = +100°C

(see 4. 3. 4)

Tc = +55°C;
Vg = -20 Vdc;
IS T -600 mAde

(see 4.3.4)

10

-_——-

0. 188
0. 188

0. 083
0. 083

0. 068
0. 068

°C/mW,
°C/mwW

°C/mw
°C/mw

°C/mwW
°C/mwW

4.2 Qualification inspection. Qualification inspection shall consist of the examinations and tests

specified in tables I, II, and [II. Qualification of the devices shall be as follows:

(a) Qualification inspection may be conducted on any one or more types by individually sampling
each as required, or

{b) The manufacturer has the option of qualifying the entire family by the following sampling
procedure: One of the three types 2N1039, 2N2553 or 2N2557 and one of the three types
2N1041. 2N2555 or 2N2559 shall be subjected to complete qualification inspection.
required sample size for subgroups 1, 2, 3, 4 and 5 of group B inspection and subgroup 1
of group C inspection may be made up of equal quantities of each of the two types selected

provided that they are both in the same case outlines.

The

One transistor type in each case

outline (see figures 1, 3 and 4) shall be subjected to the examinations and tests of subgroups 1

and 5 of group B inspection and the thermal resistance test of subgroup 1 of group C inspection.
A full required sample of each type (six types) shall be subjected to subgroups 6 and 7 of
group B inspection after being subjected to and passing all examinations and tests of group A

inspection.

11
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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 L

4.3
c

p B ingpection. Group B inspeclion shall consist of the examinations and tests
ci ile 1T

ied m

F

sp

4.3.3 Group C inspection. Group C inspection shall consist of the tests specified in table TTL
This inspection shail be conducted o the initial lot and thereafter every six months during
production,

4.3. 4 Group R and rroun C life-test samnles, Sampleg that have been subiected to groun B

2, 0.5 UlOUp o anl JrOUp L aCmioy 85, Sanipacs SUDCCICQ W0 pI0Up &

340-hours lifc-test, may be continued on lest to 1, 000 hours in order to satiqu group C life-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 be computed for 1, 000-hour acceplance criteria, see 4.3, 3,

4,4 Methods of examination and test. Methods of examination and test shall be as specified
in tables I, II, and III, and as foilows:

4,4,1 Resistance to solvents. Transistors shall
s 0NN ML £-11 6!\:15

cted to tests in accordance with
method 215 of MIL-STD-202. The following detail i

~1 -«-1
a1l appiy

(a) All areas of the transistor body where marking has been applied shall be brushed.

(h) After subjection to the tests there shall be no evidence of mechanical damage to the
device and markings shall have remained legible.

4.4.2 Inspection conditions. Unless otherwise specified herein, all inspections shall be con-
ducted at a case temperature (T¢) of 25°C.

5. PREPARATION FOR DELIVERY

5,1 See MIL-S-19500, section 5,

6. NOTES

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

6.2 Qfderigg__d_aitgi

a) Lead finish if other than gold-plated (see 3

—
-
~—

(b) Terminal-lead length if other than specified in figures 1, 3, and 4 (see 3.3.2).

=y
no
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