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MIL-S-19500/20C

22 March 1971
SUPERSEDING
MIIL,-S-10500/20B

23 October 1964

SEMICONDUCTOR DEVICE, TRANSISTOR, PNP, GERMANIUM, LOW-POWER
TYPES 2N404 AND 2N404A
This specification is mandatory for use by all Depart-
ments and Agencies of the Department of Defense.

1. SCOPE
1. cope This specification covers the detail requirements ior PNP, germanium, low-power
frnneist
1.2 Physical dimensions. See figure 1 (TO-5).
1.3 Maximum ratings.
Type | Pr L/ 2/ VCEO vego | VEbo | I Ic Tsty
VEB = -1 Vdc
mW Vde Vdc vdc mAde | mAde |° °C
2N404 150 -24 =25 -i2 200 -200 -65 to +100
2N404A 150 - -35 -40 -25 200 -200 -65 to +100
1/ Derate linearly 2.5 mW/°C for T4 > 25°C for 2N404.
2/ Derate linearly 2.0 mW/°C for TA > 25°C for 2N404A.
1.4 Primary electrical characteristics
hFE 1o Vog(sat) Coho
VCE = -0.15 Vde | Vg = -6 Vdc | Ic = -12 mAdc Vep = -6 Vde, Ig = 0
ic = -1Z mAdc iE = 1 mAGS I = -C.4mAdec | 100kHz < f < 1 MHz
MHz de pF
Min 30 ) 4 --- ---
Max 200 --- -0, 15 20
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2. APPLICABLE DOCUMENTS

2.1 The following documents, of the issue in effect on date of invitation for bids or request
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(C‘opies of Specificfliions, standards, drawings, and publications requirced by suppliers in
connection with specific procurement functions should be obtained from the procuring activity or
as directed by the contracting officer.)

3. REQUIREMENTS
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3.1 General. Requirements shal

3.2 Abbreviations, symbols, and definitions. The abbreviations, symbols, and definitibns

used herein are defined in MIL-5- l‘JDUU, and as iollows:

Qsp ~ -~~~ =-~-=---- Stored base charge
pC ---=-=-=-=-=-=-==-- Pico-coulombs

3 3 Design, consiruciion, and physical dimensions. Transistors shail be of the design, con-
ruction; and physical dimensions shown on figure 1. :

3.3.1 Lead materiai and finish. Lead materiai shail be Kovar or ailoy 52. Lead iinish shail
be gold-plated. (Leads may be tin-coated if specified in the contract or order, and this require-

ment Sh'l.ll not be construcd as adversely affecting the qualified-product status of the device, or
appllcable JAN marking (see 6.2)).

3.3.2 Terminal-lead length. Terminal-lead length(s) other than that specified in figure 1
may be furnished when so stipulated in the contract or order (see 6.2} where the devices covered
herein are required directly for particular equipment -circuit installation or for automatic-
assembly- techmque programs. Where other lead lengths are required and provided, it shall not
be construed as adversely affecting the qualified-product status of the device, or applicabie JAN
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3.4 Performance characteristics. Performance characteristics shall be as specified in

3.5 ing. The following marking specmed in MIL-5-19500 may be omitted from the body
h

a (-v- ana (cfnv at the nnhn-n of the manunfacturer
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DIMENSIONS (}
{
INCHES MILLingveERs |
LTR s
MIN MAX MIN MAX
A 335 370 8.51 9.40
B 305 335 7.75 8.51
Cc 240 260 6.10 6.60
D 1.500 {1.750 38 710 44 4§ ?
E .06 | .021 .41 .53(2,9
F 016 019 .41 4R13,90
G 100 —— 2.54 —-—— 14
H —— —_— -—— | w——— |}
J .029 | .045 .74 1.1448
K ,028 | .034 .71 .86 |
L .009 | .041 W23 l.04
M .1414 Nom 3.%9 Nom 1
N .0707 Nom 1.80 Nom 0
NOTES:
1. Metric equivalents (to the nearest .01 mm) are given for gencral information only and are based upon 1 inch = 25.4 mm.
2. Measured inthe zone beyond .250 (6.35 mm) from the seating plane.
3. Measured in the zone 050 (1,27 mm) and .250 (6.35 mm) from the seating plane.
4. Variations on damensuon Bin !h:s"zone shall not exceed .010 (.25 mm).
£ [aTIH thie nnt annt
E When me'as:nred lm a gaging plane 054 .001, -.000 (1,37 +.03, ~.00 mm) below the sealing plane of the lransistor,
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maximut diameter leads shall be within 007 (.18 mm) of theit true location relative to a maximum width tab. Smallel
diameter leads shall fall within the outline of the maximum diameter lead tolerance. Figure 2 shows the preferred

measured method.
AIl !eads eleclncally isolated fro

m
mamoloniime ddinmatas
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All 3 leads.
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FIGURE 1. Physical dimensions of lransistor types  2N4O/4 and 2N4OZA (TO0-5),
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INCHES MILLIMETERS
LTR
MIN MAX MIN MAX e L] >
A 1409 | L1419 358 360 a pin slrmghtcncr unor lo msnrhon m lllc gngc is pernis-
e ’ hd ;Ible Thn (Icwcq being measured shall be inserted unljf
B 0702 | .0712 1.78 | 1.81 its sealing plane is .1254.010 (3.18+.25 mm) from the seat-
— - U ing swrface of the gage. A spacer may be used lo obtain
| ¢ 182 199 4.6215.05 the 125 (3.18 mm) distance fiom the gage seat prior to lorce
annliralinn A fnrnn Af Q2 Ao ', nR 6828 hall than ha annti n:l
I») .009 011 23 28 GpprivaLngg, N lUleAUl v ve UL oonani ul\;ll Uo apgn l\a
— parallel and symmetrical to thc (Icwcc s cylindrical -axis.
13 125 Nom 3.18 Nom Yihen examiied visually afler the force application (the
T T forcc need not be removed) the seating plane of e device
[ V[ -054 .05 | td7]1-40 shall be scaled against te page. ‘
¢ 1.372 | .38 9.45] 9.60 2. The Iocalion of tlm hb locator, within the limits of dnu C,
- witl he-delenmined by the lab mu} flange dimension of the
H | .0350 | .0355. -89 | .90 device being checked.
= 3. Melric equivalents (to the nearest .01 mm) are given for
J Y a.
150 Nom (381 Nom general information only and are based upon 1 inch = 25.4mm.
[N 0325 | .0335 11 .85
-L L0595 | L0605 1.51 71,54
FIGURE 2. Gage for leod and tab location for transistor types 2N404 and 2N404A.
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1. The 'capacitance of C; shall be increased until the off time of the output

waveform is decreased to .2ys. Qgp in pC is then calculated by Qgp = Ci1X Ej,
is in pF and Ej, is 6 volts. .
gove the 90-percent point, once it starts to turn off,

2.

where C
% that turns on a

Any uni
fails the test.

Circuit for determining value of stored base charge.
v

FIGURE 3.
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TABLE I.

Group A inspection

Exomination or test

forward-current transfer -
ratio cutoff frequency

1 OF A . TN 1]

IE = 1 mAdc

Method Detoils LTPD | Symbol Win Max Unit
Quhrrnnn 1 i
Subgroup 1 10
Visuai and mechanical 2071 - --- -—= |---
" examination
Subgroup 2 3
Breakdown voltage, 3001 |Btias cond. D; BVCBO
collector to base Ic = -20 pAde
2N404 =25 --= j¥Ydc
'2N404A -40 -=- |Vdc
- Breakdown voltage, 3026 |}Bias cond. D; BVERO
emitter to base Ig = -20 j1Adc
2N404 -12 -=- {Vdc
2ZN404A -25 -~- |Vde
Collector to base cutoff 3036 | Bias cond. D; Icpo - -5 |unAdce
Auvrrant Ve = =19 Udn
current Vep = -12 Vvde
Emiiter to base cutoif 3061 |Bias cond. D: igBO --= | ~2.5 |pAdc
current VEB = ~2.5 Vde
Floating potential 3020 |Voltmeter input resistance VEBF
> 11 megohms
2N404 VCB = -25 Vdc -~ -1 |vde
2N404A VCB = -35 Vdc --- -1 | Vvde
Collector to emitter 3071 (Ic = -12 mAdc Vee(sat) --- |-0.15{vdc
voltage (saturated) Ig = -0.4 mAdc
Collector to emitter 3071 [Ic = -24 mAdc Veg(sat)) --- |-0.20|vde
voltage (saturated) In = -1 mAde )
Subgroup 3 3
Forward-current transfer 3076 |VCE = -0.15 Vdc hFE 30 200 | ~--
ratio I = -12 mAde
Forward-current transier 3076 {VgE = -0.2 Vdc WTFE 24 200 [ ---
ratio IC = -24 mAdc
Base emitter voltage 3066 | Test cond. A; VBE(sat) --- | ~0.35| vde
(saturated) Ic = -12 mAdc:
ip = ~0.4 mAde
Base emitter voltage 3066 |Test cond. A; Vpge(sat) --- | -0.40| vdc
(saturated) IC = -24 mAde;
IB = -1 mAdc
Subgroup 4 3
Small-gignal short-circuit 3301 |Veon = -6 Vde ey 4 --- | MHz

A E Y481
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TABLE I. Group A inspection - Continued

MIL-§-19500/20C

MIL-STD-750 Limits
Eramination or test
Method Details LTPD | Symbel Min Max Unit
Subaroun 4 - Continued
Open circuit output 3238 (Vo= -6Vde; Ig=0 Coho --- 20 |pF
capacitance 100 kHz < f < 1 MHz
Input capacitance 3240 |Vgp= -6 Vdc; Ic =0 Cibo --- 20 |pF
(output open-circuited) 100 kHz < f < 1 MHz
Stored base charge --- Ic = -10 mAdc: Qsb --- 11,200|pC
1B = -1 mAdc
(gee figure 3)
Subgroup § 10
High-lemperature operation: Tp = +80°C
Collector to base cutoff 3036 {Bias cond. D: ICBO -— -80 |uAdc
current VeB = -i2 vdc
Low-temperature operation: Ta = -65°C
Forward-current transfer | 3076 |Vcg = -0.15 Vde: hrgE 18 === f=--
ratio ic = -i2 mAdc
TABLE lI. Group B inspection
MIL-STD-750 Limits
Examination or test =
Meihod Details LTPD | Symbol Min Mox Unit
Subgroup 1 20
Physical dimensions 2066 |(See figure 1) --- el Bl Lol
Subgroup 2 . 10
Solderability 2026 ——- -—- - -
Thermal shock 1051 |Test cond. B, except in --- Dl bl e
(temperature cyciing) step 3, Ta = +85 25°C
Thermal shock 1056 |Test cond. A -== === i s
(glass strain)
Moisture resistance 1021 .- -~ == {e=-
End points:
Forward-current 3076 |VCE = -0.15 Vdc; hFE 30 206 |---
transfer ratio Ic = -12 mAdc
Collector to base 3036 |Bias cond. D; icBo |~ -8 luAde
cutoff current Ver = -12 Vde
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TABLE I, Group B inspection - Continued

MIL-_STD_750 Limits
Exomination or test - — —-
Method Delails LTPD| Symboi Min Mox Unit
Subgroup 3 10
Shock 2016 Nonoperating; 1,500 G; --- --- = ee-
0.5 ms; 5 blows in each
orientation: X1, Yy, Y2
and 21
Vibration, variabie 2056 -—— .- L EET
frequency
Constant acceleration 2006 115 000 G in each orientation - - N
X1, Y1, Y2 and 2§
End points:
(Same as subgroup 2)
Subgroup 4 20
Terminal strength 2036 |[Test cond. E - m——- EETE RS
(lead fatigue)
End points:

Hermetic seal 1071 |Test cond. G or H for fine -—-- --- lix10-7 atm
leaks; test cond. A, C, D, cc/s
or F for gross leaks

Subgroup 6 20
Salt atinosphere (corrosion) 1041 -— - e -
Subgroup 6 5
High-temperature life 1032 |Tstg = +100°C ~-- --- == |---
(nonoperating) time = 340 hours :
(see 4.3.4)
End pointis:

Forward-current 3076 |VCE = -0.15 Vdc; hFE 24 240 [---

transfer ratio Ic = -12 mAdc

Collector to base cutoff 3036 (Bias cond. D; Itso --- -10 tiAde

current VeB = -12 Vde
Subgroup 7 5

Steady -state operation iife 1027 (Pg = 160 mW,; hint === i R
VCB = -10 Vdc
time = 340 hours
(see 4.3.4)

End points:

(Same as subgroup 6)
B 8
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TABLE III. Group C inspection MIL -§-19500/20C

MIL-5STD-750 Limits

| 3
Exeminction o tes!

Method Detoils LTPD Symbol Min Max Unit

Subgroup 1 10
Resistance to solvents . --- MIL-STD-2C2, Method 215 - -——- cem fema-
(sce 4.4.1)
Subgroup 2 A=5

High-temperature life 1031 |Tstg = *
(nonoperating) {sec 4.3.4)

End points:

{Samn ag cuith
{Samge as sub

group B)

Subgroup 3

5
—
-
-
©
[

End points:
(Same as bubgroup 6 of

onnaun R)
group B)

4. QUALITY ASSURANCE PROVISIONS

Sampling and inspection. Sampling and inspection shall be in accordance with MIL-S-19500, and as

4.2 Qualification inspection. Qualification inspection shall consist of the examinations and tests speci-
fied in tables I, O, and HI.

AN O [ty Py iaVidoes i fiiiamia s fnovan ahall annmels
2.9 g\ldllj LUIuUl HIANUeE IN>PEUCLIVIL,. WUadllly LUll.lUl maice lubpu\,u DIl LUIIDLID

C inspections.

4.8.1 Group A inspection. Group A inspection shall consist of the examinations and tests specified in
table I.

4.3.2 Group B inspection. Group B inspection shall consist of the examinations and tests specified in
tuble I.

4.3.3 Group C inspection. Group C 1nspection shall consist of the tests cpecu‘ied in table I0. This
ALA ammfbmas mermuser mdes sevmmbl Ardintian
EVEer'y SiX Hionns aul’ Au[.. proguciicn.

P Y PRt T L I X T A RPN ) (UPU DUN T B U R
Ul\l b 10U >0l ve '(‘uuuucu'u 1 LT LU 1Ot dl“l tnervaules
4.3.4 Group B and group C life-test samiples. Samples that have been subjected tu group B, 340-hours
lifo~test, may be continued on test to 1, 000 hours in order to satisfy group C life-test requirements. These
s unples shall be predesig-nated, and shall remain subjected to the group C 1, 000-hour acceptance evalua-

The cumulative total of failures
AU LUIHIIUIALLIYT Wtk Vi AGsiive ©

QAN Lmioo: mmmmcbnmns asmibamin
klUll d.lll.l lllﬂy Ilth(. [hlbbbu Ule £ wlvup D‘ D2UTHOULD QUCCALNCE CLiltTlia.

found during 340-hour test and during the subsequent interval up to 1, 000 hours shall be computed for
1, 000-hour acceptance criteria, see 4.3.3.

ed T 3 oo Fallaons
wa I, and as {oliows:

4. 4 Methods of examination and test. Methods of examination and test shall be as specified in tables I,
i, &
§.d.i Resistance to soivenis. Transisiors shaii be subjeried to tesis in accordance with iucthod 215 o
MIL-STD-202. The following details shall apply:

(a) All areas of the transistor body wherc marking has becn applied shall he brushed.
(b) Mter sub)ectxon to the tests there shall be no evidence of mechanical damnge to the device

e aml ola Y bimieo camaimdoaa PPETTe Py
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5. PREPARATION FOR DELIVERY

5.1 See MIL-S-19500, section 5.

6. NOTES
6.1 Notes.

6.2 Ordering data.

Army - EL
Navy - EC

‘Al:: Fnrnn - 1'7
Review activities:

A o AAYTY AAT

ALY — iU, 1vil

Air Force - 11, 80

DSA - ES

User activities:

10

.3,
pecified in figure 1 (see 3.3.2).

1)
-7

The notes specified in MIL-8-19500 are applicable to this specification.

Preparing activity:
Navy - EC



