MIL-S- l9500/76C(NAW)

20 September 1967
SUPERSEDING
MIL-S=19500/76B{NAVY)
18 June 1965
(See 6. 2)
MILITARY SPECIFICATION
TRANSISTOR, PNP, GERMANIUM, POWER
TYPES 2N1412 AND 2N1412A
1. SCOPE
1.1 Description - This specuxcanon covers the detail requirements
for a germanium, PNP power transister and ig in accordance with
. MIL-S-19500, except as otherwise specified herein.
1.2 Phvaical dimensions - (See figure 1)
1.3 Maximum ratings =
Pcl/ Ve | VEn VeEo VeEX(sus) | VcEs | T1 | tstg
2N1412 [2N1412A [2N1412A .
w Vdc Vde Vde Vde Vdc Vde °‘C
70 =100 | -60 -65 -70 -85 -80 100°C | -65 to
+100
i/ For collsctor power ratings atm mounting-base temperatures above
+25°C and up to +100°C, derate at 0.93 w/*C.
1.4 Primary electrical characteristics -
"FE 'nte VCE(sat)
|
VCE 2 -2 Vde ! VCE = -2 Vde vCE =z -6 Vdc IC z «12 Adc
ic -7-5 Adc IQ = «10 Ade IC = =5 Ade IB = -2 Ade
KHz Vdc
Minimum 25 s ==
- ‘__J_h.ﬁ 59 z; oo 0. 6

2, APPLICABLE DOCUMENTS

2.1 The following documents of the issue in effect on date
— ek ad dha

for bids or request for propoaax. form a part of the s
to the extent specified hereia.




:

ITARY
MIL-S-19500 - Semiconductor Devices, General Specification For

MII.—STD—-202 - Test Methods for Flectronic and Electricsl Component Parts.
MIL-STD-750 - Test Methods for Semiconductor Devices,

(Copies of specifications, standards, drawings, end pub lications required
by suppliers in connection with specific procurement fun ctions should be
obtained from the procuring activitj or as directed by the ccntracting officer.)

3. REQUIREMENTS

3.1 General - The transistors shall be in accordance with MIL-S-
and as specified herein.

3.2 Abbreviations and symbols - The abbreviations and symbols used
herein are defined in MIL-S-19500 and as follows:

T‘tB - Mounting base temperature

3.3 Design, construction and physical dimensions - The transistors
shall be of the design, construction, and physical dimensions shown
on figure i.

Performance characteristics shall

3.5 Marking - The following marking specified in MIL-S-19500 may be
omitted from the device:

4. QUALITY ASSURANCE PROVISIONS

4.1 Qualification tests - Qualification tests shall be conducted at a laboratory
satisfactory to the Naval Ship wgmééfuag Center. Qualificatiocn tests

shall consist of the tests specified in 4.3, 4.4 and 4.5. (Application
for Qualification tests shall be made in accordance with ""Provisions
Governing Qualification SD-6" (see 6.1).

Z
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4.4.1
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Quality conformance inspection - Quality conformance inspec-
tion shall consist of the examinations and tests specified in
4.3, 4.4 and 4. 5.

Group B inspection - Group B inspection shall consist of the
examinations and tests shown in table II.

Group B and Group C life test samples - Samples that have
been subjected to Group B, 340-hours life test may be continued
s

on test for 1000-hours in order to satisfy Group C life test re-
quirements. These samples shall be predesignated and shall
remain subjected to the Group C,1000-hour acceptance evaluation
after they have passed Group B, 340-hour acceptance criteria.
The cumulative total of failures found during the 340-hour test
and duri interval up to 1000 hours shall be

Group C inspection - Group C inspection shall consist of the

examinations and tests shown in table III. This inspection
shall be performed on the initial lot, and thereafter on a lot
every 6 months or every fifth lot, whichever occurs first.

Al men R el Ve amertian amanifla awad
inspectiion conditions - Unless otherwise =pes.’if;cd herein, all
inspections shall be made at 3 Tp of +25° £3°C (measured on
the mounting stud).

PREPARATION FOR DELIVERY

See MIL-S-19500.
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MIL-S-19500/76C (NAVY)

MIL-STD-750 Limits
Examination or Test *" LTPD | Symbol Unit
Method Details Min. | Max.
Subgroup 1 10
Visual and mechanical 2071
examination
Subgroup 2 S
Emitter to base cutoff 3061 VER = -2Vdec IrBO -~ -200| uAdc
current Cond. D
Emitter to base cutoff 3061 VEB = -60Vdc IEBO | -- | -6 |mAdg
Auuwwant Cand N
Collector to base cutoff] 3036 Vegp = -2Vde Iero .- -200{ wAdc
current Cond, D '
Collector to base cutoff] 3036 VcB =-100Vdc IcroO -- -6 |mAdc]
currsat Cond. D
Forward-current trans- 3076 >VCE = -2Vde bpg 25 50 --
fer ratio Ic = -5Adc
Forward-current trans-| 3076 Vo = -2V bep - |22 |-
fer ratio 2N14124(only) Ic = -10Adc
Forward-current trans-| 3076 I, = -15Ade h I
fer ratio Ygz a -2V FE 8
Nonsaturated voltage 3066 V., = -2Vde Ve - 0.8 | Vdc
Cond. B Ig™ -5ide
Nonsaturated voltage 3066 VCE = -2Vde VER -- 1.3 | Vde
2N14124 (only) Cond. B |Ic = -10Ade
Floating potential 3020 Vep =-100Vde Vepr | -- 0.5 |Vvde
Voltmeter in-
put resistance
10 meg min
Saturation voltage 3071 ic = -12Adc VCE -- 0.6 |[Vdc
T = =2 Ade laas\
Iz 2 Ade {sat)
Breakdown vultage, 301! Ic = -1lAdc BVcrol -65 -- |Volts
collector to emitter Cond. D |[Ig =0 -
ZNi4iz (oniy) 500 usec
minimum
Ip=20
A



MIL-S-19500/76C{NA

Table I - Group A inspection {cont'd.).

S e . o _a _L 99 L _ ____ %_ _fa_ _ abl _ —
4/ 4 83T measurement sndll e Imagdse aller taermal o
-

MIL-STD-750 Limits
Examinaticn or Test 1 LTPD{Symbol Unit
Method | Details Min. | Max.
2N1412A (only) Ic = -lade BVcEeo| -70| -- | Vde
pulsed:tp=
500 usec
minimum
In =0
2N1412A (only) See fig. | ic = -2Adc VCEX | -85} =- | Vdc
1 YVom == 1 BVAdA~ {aus)
bd T RD e = M ’
Ryrn=15 ohms
L a 10mhy
Breakdown voltage, 3011 Ic = -300 BVegs| -80 | -- | Vde
coliector to emit- Cond. C mAdc
tez VYae =20
Subgroup 3 10
Small-signal short- 3301 VcE = -6Vde fhfe 5 -« | Kiiz
€ircuit forward.- ic = -5Ade
current transfer f(ref) = 1KH2
ratio cutoff free
quency
High-temperature TMBp=+71°
operation 1/
Emitter-base cutoff 3061 VER = -30Vde Irno -- -6.0|mAdc
current Cond. D
jCollector-base cutoff 3036 Vecp = -30Vde IceO .- -6. 0 |mAdc
curraent Cond. D

at the temperature specified herein.

(8 |}




Table II - Group B iaspection,

MIL-3TD-750 Limits
Examination or Test LTPD|Symbol| Unit
Method Letails Min. | Max.
.Subgroup 1 20
iPhysical dimensions 2066 Figure |1
!
fSubgroup 2 15
‘Solderability 2026 Omit Aging
|
:Thermal shock (tem- 1051 Except step
perature cycling) Cond. B |3, Tinign) =
+100% $3°¢
. -0°
Thermal shock (glass 1056
strain) Cond. A
Seal Mil-Std-202 | Test Cond. A 1x [atm.
Method 112 | or B for gross 10-7 ce/
Cond, C, Pro leaks sec.
cedure III
Moisture resistance 1021
Subgroup 3 15
Shock 2016 Nonoperating
500 G min.
5 blows in
each orienta-
tion, X;, 2},
T), T2, pulse
duration =
1.0 msec
[Vibration fatigue 2046 Nonoperating
Vibration, variable 2056 10G
frequency
Constant acceleration 2006 2000 G
Subgroup 4 i5
' . Weight = 10
Terminal strength, 2036 Ibs. + 1 0z. Ap-
tension Cond. A s -
plication time
=10 sec to ea.
terminal

6




MIL-S~19500/76C {NAY

Table II - Group B inspection (cont'd.),

V)

1 IYI'RR = TAV VYuUuL

MII-STD-750 Limits ;
Examination or Test LLTPD |Symbol . ] Unit
Method Details Min. |Max.
Torque (terminal) 2036 Torgue = 24
Cond. D! [ in-oz to be apl
plied to flat of
ea, terminal
for t=30 sec.
each
Torque (stud) 2036 Torque=12 in
Cond.D2 | 1b fort = 30
sec.
Subgroup 5 20
Salt atmosphere 1041 ’
{corrosion)
Endpoints for sub-
groups 2, 3 &5
Emitter to base cut- 3061 VEB=-60Vde IEBO -- -6 |mAc
off curren Cond.D
Collector to base 3036 Vcy=-100Vde IcBO -- -6 [mAd
cutoff current Cond. D
| Subgroup 6 7
High-temperature 1031 Tgstg=+100°C
life (nonoperatingj t = 3,0 hrs.
(see 4.4.1)
Quhea roun 7 10
U\.~2-U-r .
Steady state operation 1026 TmB = +75°C
life Po = 20W
Vm. s ,L0Vde
t = 340 hrs.
(see 4.4.1)
Endpoints for sub-
groups 6 and 7
Emitter to base cut- 3061 VEB=-60Vdc IEBO -- | =10 |mAd
off current Cond. D
7



MIL-S-19500/76C(NAVY) .

Table IT - Group B nspection {cont'd.)

MIL-STD-750 Limits !
Examination or Test i LLTPD [Symbol Unit |
Method Details Min. [Max. {
Collector to base 3035 Vep=-100vVde IcsO -- |-10 mAdc]
cutoff current Cond. D !
Forward-current 3076 VCE=-2Vdce hgp 20 55
transfer ratio IC = -5Adc
Table III - Group C Inspection
Conditions Limits
Examination or Test Mil-Std- 750 Specific L.TPD |Symbol . Unirt |
Method __Conditions | | Min. |Max. ;
Subgroup 1 20
Thermal resistance 3151 8. ~ -- | L.0opPC/W
, i '
Barometric pressure, 1001 Pressure = 15
reduced (altitude rz 2 mmHg ]
operation) 't = 60 sec, |
min., Normal
ounting
'mounting :
(Monitor collector to 3036 VcB=-100Vde Icro | -- -6 mAdc
base cutoff current) Cond. D
Forward current 3076 VCE=-2Vde hyp 15
transfer ratio Ic = -5Adc
Temp = -55°C
Subgroup 2 L=10
High-temperature 1031 Tgeg=+100°C ]
life (nonoperating)
Subgroup 3 \ =15
Qbnnmdar mbmba ~mevnwe bl e 1AL Lo Y XN W
QLC“U’ - X- 39 -4 UFBLGGJUU LVLU .LMB SETio W
lite PG = 20W
Y. = 40Vde
CE
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Table III - Group C iaspection (cont'd.),

MIL-STD-750 . Limits
Examination or Test LTZ?D {Symbol| | Unit
Method Cetails Min. {Max.
Endpoints for sub-
groups 2 and 3
Emitter to base cut- 2061 Vepg=-60Vde Irro | -- |-10 imAdc
off current Cond. D
Collector to base 3036 Vcp=-100Vdc ICBO -- 40 |mAdc
cutoff current Cond. D
Forward-current 3076 VcE=-2Vdce hrp 20 55
transfer ratio Ic = -5Adc
|
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i 1.250 MAX,
i DIA. l
1
280 i l |
228 .820 I . I I
T — ==3 ‘max. E= —— .312 MAX.
Toss____ L i I L _ +125 MK
e ) 1 1 I
VBT # fN
i T ‘}} 7 v INSULATED
/ : T LOCATOR PIN
/ H 140 DIA, MAX.
/ —{ | je— 185 MAX.
g

“— NO. 10-32 UNF=2A THD. / N
PD .1658 ~.1697 /\Ei I
. | 99

W) z\z -
) g)
o
(7]
m
m
(o]
-~
m
[ ]
;
‘QF

/ .
! \.345 R.£.010

NOTES:

1. All dimensions in inches.

2. The collector shall be internally connected to the mcunting base.

3. The gage sHown on figure 2 13 acceptable for use in checking base and
termipals om a gd, ndO-go basis.

Figure 1 - Physical dimensions of transistor, types 2N1412 and 2N14124A.
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Figure 2 - Alinement gage for

: ALL DIMENSIONS ARE N INCH
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transistor, types 2N1412 and 2N14124.
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The inductance of Ly is i0 millihenvies. L] consisis of ¢0l tusns
of #16 heavy Formvar wound on a powdered iron core. The szre s
Arnold Engineering part number C 34228-2, or equivalent.

Switch S; is used to eliminate arcs caused by removing the transistor
from the test {ixture.

with 12K

L e cec—dhdad malaaa £V LY
Mercury wetted relay - Ciare a’uP-ZO.’Sé, ST equivalent,
azmdam wa + ho o]
seriss resistor. Duty cyele = 50 + 5 percent.

cedure shall bte as follows:

With all power suppiics at zero insert the test transistor.

Engage the 117 volts to the relay.

Turn on PS-2 and the i5 voit reverse bias suppiies. {(S-i and 5-2j



[s ]

Observe the scope as the output of PS-1 is increa
i .

fied Vop sustaining or unti il the displayed Vg aging,
whichever occurs first. Do not increase Vor beyond this point.
The transistor has met the sustaining voltage criteria if the dig-
played Vop reaches the specified voltage. A reject occurs when
the displayed Vogg will not meet the specified V o (sus) voltage

with increasing PS-1 voltage or when a device breaks down due
to the lack of sustaining capability.

Subsequent tests are performed by inserting the test device, closing

* S-1 and repeating Item 6 , Maintain voltage and current test

conditions by intermittent checks of Items 2 and 5.

Figure 3 - V___ (sus) test (cont'd).
CEX

13
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6.

6.

1

.2

NOTES

The activity responsible for the qualiﬁed products list is the iaval

SR, SAURSR X SR

:

ts shall be made in accordance w1th "Prov1s1ons Govemmg
Qualification 3D-6". (Copies of "Provisions Governing waulification S30-6"
may be obtained upon application to Commanding Officer, Naval

Supply Depot, 5801 Tabor Avenue, Philadelphia, Fa. 1912C.)

Changes From Previous Issue. The extent

additions, etc.) preciude the annotation of t
*

i ad sl n AaAmscrvn a
<

from the pre\n.ous issue Of this agcumen

Review activity: Preparing activity:

Navy - SH Navy - SH

{Project 5961-N120)

User activities:

Navy - AS, OS, MG, CG
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