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MILITARY SPECIFICATION

NDUCTOR DEVICE, TRANSISTOR TYPES
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2N962 AND 2N964

1. SCOPE

1.1 Description.- This specification covers the detail requirements for PNP germanium epitaxial
.switching transistors and is in accordance with MIL-8-19500, except as otherwise specified herein.

1.2 Mechanical d and outline.- TO18 (see figure 1).

dimen

1.3 Absolute maximum ratings.-

Py (mw) ves (Vde)
Tg = 25°C. 1/ Ty = 25°C. 2/ 2ND62 2N964.
300 150 -12 «15
VEB (Vdce) VCES {Vdc) Ic
A Ty Tste
2N962 2N964 2ND62 N6 m
-55°
-1.25 -2.5 -12 -15 200 100°C. to
100°C
1/Derate 4 mw/°C above 25°C.
2/Derate 2 mw/°C above 25°C.
1.4 Primary electrical characteristics.
by hge VeE (sat) (Vde)
Vog = -0.3 Vpog = -1Vde f =100 1, = 10 made 1, = -100 made
= mc
Ic=-10ma Ic=-100ma | 1 "0 ma v | lp=-1 made | Ip=-10made
2N962 | 2N964 | 2No62 | 2noed | YCE™-IVAe | onvoes | anees | 2noez | 2noed
Max. 20 40 20 40 3.0 S caa ——— ——-
160 == —— - -0.20 -0,18 -0,70 -0,60
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MIL-STD-T750 - Test Methods for Semiconductor Devices.

(Copies of specifications, standards, drawings, and publications required by suppliers in connection with
procurement functions should be obtained from the procuring activity or as directed by the contracting
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3. REQUIREMENTS

Design, construction and physical dimensions.- Transistors shall be of the design, construction and

L]
—rl
physical dimenslons shown on Lgure 1.

3.3 Performance characteristics.- Performance characteristics shall be as specified in 4.2.1 and 4.2.2.

3.4 Marking.- The following marking specified in MII,-S-18500 may be omitted from the device:

3.4.1 The device shall be marked with the "USN" prefix in lieu of the "JAN" prefix.
4. QUALITY ASSURANCE PROVISIONS
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cted at a laboratory satisfactory to the Bureau
of Ships. Qualification tests shall consist of the tests specified in 4.2.1, and 4.2.2. (A plicatlon for Qualifica-
tion tests shall be made in accordance with "Provisions Govern rning Qualification" (see 6.1)).

4.2 Quality
and tests spec;

4.2.1 Group A inspection.- Group A inspection shall consist of the examinations and tests shown in
table 1.
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table I,

4.2.2.1 Destructive tests.- Tests listed in subgroups 2, 3, 4, and 5 are considered destructive.

4,2,2.2 Salt atmosphere.- The device shall be ‘examined for destructive corrosion and illegible marking.

4.2,4 Quality conformance inspection information.- When specified in the contract or order, one copy of

the quality conformance inspection information pertinent to the transistor inspection lot shall be furnished by
the transistor supplier and shall accompany each transistor shipment from the inspection lot to the equipment

o om sl aboomam

MHIRIIWALLULTL .

4.3 Inspection of Eregaration for dellverz. Sample items and packs shall be selected and inspected in
cordance with MiL.-S-19491 to verify conformance with requirements in section 5 of this speclﬂcation.

4.4 Collector latchup voltage.- Latch-up is the failure of the collector potential to return to the supply
voltage upon turn-off. The collector latchup voltage is the minimum voltage that the collector must return to

wnon turn-off of the tranaictar
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MIL-5-19500/258A(NAVY)

4.5 ‘Base leakage clrrent.~ ‘Ip;, is defined as base leakage current with both junctions reverse biased,
Ig is aiways iess than ipy, ior Vgg > V. (Vg is off condition base bias, Vip is base voltage at threshold
of conduction.)

4.6 Total control charge.- When a transistor is held in a conductive state by a current, Ip), & charge Qg
cloped In the active region. A charge Q can be stored on an external capacitor C to neutralize the in-

ta Aaes
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ternal charge of the transistor.

1 Input capacitance.- Input capacitance shall be conducted in accordance with Method 3240 of MIL-~

.
0 except that wie capacitor in the output-circuit chall be omitted.

4.7.2 All measurements and tests shall be made at an ambient temperature of 25° + 3°C, uniess other-
wise specified.

4.7.3 Shock.- The shock waveform shall approximate one half-cycle of.a sinewave with a rise time of
0.25 tgl msec and a decay time of 0.25 tx“ msec. The acceleration of any secondary impacts shall not ex-

ceed 20 percent of each primary impact. The amplitude of any response waveform distortion shall not exceed
10 percent of the peak acceleration.

5. PREPARATION FOR DELIVERY

5.1 See MIL~S5-19500.
6. NOTES

§€.1 The activity responeible for the qualified products list is the Bureau of Ships, Department of the

Ved &IT &wi

Navy, Washington, D, C, 20360, and information pertaining to qualification of products may be obtained from
that activity. Application for Qualification tests shall be made in accordance with "Provisions Coverning
Qualification”. (Coples of "Provisions Governing Qualification” may be obtained upon application to Com-

manding Officer, Naval Supply Depot, 5801 Tabor Avenue, Philadelphia 20, Pa.)

6.2 CHANGES FROM FREVICUS ISSUE. THE EXTENT OF CHANGES (DELETIONS, ADDITIONS, ETC.)

PRECLUDE THE ANNOTATION OF THE INDIVIDUAL CHANGES FROM THE PREVIOUS ISSUE OF THIS
DOCUMENT.

Preparing activity:
Navy - thps

e,

(Project 5960-N461(NAVY))
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Table I - Group A inspection.

3

) ON S
EXAMINATION CONDITIONS MIN. op | 10TS
LTPD | REJ. | SYMBOL UNIT
OR TEST VMETHOD | CONDITIONS No. MIN. | MAX.
Subgroup 1
Visual and mechanical
examination 2071 10 5
Suhgronp 2
Collector-base 3001 Io = -100uAdc 5 5 |BVepo
breakdown voltage ConditionD |Ig=0
2N962 212 | ==~ Vdce
2N964 =13 | === Vdc
Collector latch-up Vee = -11.5Vde Veexy | -11.5) === Vde
voltage (see 4.4) (s%g figure 7) c
Emitter to base 3026 Ig = -100uAdc BVEBO
breaitdown voitage ConditionD jIo =0
2N962 -1.25} --- Vdc
2N964 2.5 | ==~ Vde
Collector to emitter 3011 Ip = -10mAdc BVepo |-7.0 | === Vde
breakdown voltage ConditionD |[Ig=0
Collector to emitter 3041 Ices
cutoff current Condition C
2N962 VCE = -12Vde —— «100 g_’dc
VEp="0
2N964 Veg = -15Vde —— -100 {uAdc
VEp=0
Collector to bage 3038 Vep = -8Vde IcBO ce- 1 -3.0 |pAdc
cutoff current ConditionD |Ip=0
Base leakage
current (see 4.5) (See figure 6)
VCE = =8Vdc IBL - 4 uAde
VBE = #0.0Vdc
Vog = -6Vde I --- | 140 uAdc
ng = +0,6Vdc BL
TJ = "‘85',‘;3
Subgroup 3§
Static forward current
transfer ratio 3076 Io = -10mAdc hyg
Ve = N 93N
v LL it " STV R 3
2N962 20 ane
aNogd 40 160




Table I ~ Group A inspection (Cont'd).

MIL~S~19500/258A(NAVY)

CONDITIONS iy - T YMTTE
EXAMIN, A,I.ION NUIN. LALIVEE & W
OR TEST MIL-STD-750|  sPECHFIC | LTPD REJ.) SYMBOL o my—rm) UNIT
METHOD CONDITIONE * . *
Static forward-current
transfer ratio 3076 ‘{F = ~50mAdc hop
CE = ~1Vde
2N962 20 Lt .-
2N964 40 —— ——-
Static forward-current
transfer ratio 3076 Ic = ~100mAdc hFE
VCE = -1Vdc
2N962 20 - ——-
aN554 40 - -—
Collector saturation
voitage 2071 IC = ~10mAde Vg E(sat)
Ip = ~1mAdc v
ZNB62 === | -0.20 | Vdc
2N964 == | =0,18 | Vdc
Collector saturation
voltage 3071 I = -50mAdc VeE(sat)
Ig = ~SmAde
2N962 -== | -0.40 | Vdc
2ND64 o= -0.356 { Vde
Colisctor saturation
voltage Jon Ic = -100mAde Ve E(sat) | ===
Ig = ~i0mAdc -—-
2N962 == | =0.70 { Vdc
2N964 === | -0,80 | Vde
Base gaturation 3066 In = -10mAdc
voltage Condition A | Ig = ~ImAdc VBE(sat) | -0-30] =0.5¢ { Vdc
Pase zaturation 3066 1o = ~-60mAdc
voltage Condition A | Ig = -6mAdc VBE(sat) | -0-40) -0.7% | Vde
Base saturation 3088 In = -100mAdc VBE(sat)
voltage Condition A | 1g = ~10mAdc )
ZNB62Z «0.40{ -1.25 } Vdc
IN9B4 ~0.40] -1.00 | Vdc
Subgroup 4
Small-sgignal short cir- 3206 Ig = -20mAdec 5 5
cuit forward-current Yeg = =14 Vde heo 3 === ===
transfer ratio f =100 me

<n




MIL-S-19500/258A(NAVY)

Table I - Group A inspection (Cont'd).

CONDITIONS

"""""" MIN, LIMITS
EXAMINATION
LTPD | REJ. | SYMBOL UNIT
OR TEST MIL-STD-750 SPECIFIC
METHOD CONDITIONS No. MIN.| MAX.
Input capacitance (output 3240 VEB = -1Vdc Cibo -~- | 8.5 pf
an_ninsunitad [{CQan A7 T =
bell"bll wHALWM AW el ) I('
f= 100 ke
Collecior capacitance 3258 Vop = -iVdc Cobo == | 5.0 pi
In=0
f=1me
Subgroup 5
Delay plus rise time Io = ~10mAde 5 5
T_- = TmAdn
i = ImAde
BE(0) =
+1,95Vde tq +ty -— 50 nsec
(see figure 2)
Delay plus rise time Ic = ~100mAdc td + ty === | 50 nsec
iBi = -0mAdc
VBE(D) =
1.25Vde
(see figure 3)
Storage plus fall time Ic = =10mAdc tg + tf
IB1 = ~-imAdc
Ing = 0.26mAdc
VBE(O) =
1.25Vdc
.\ucc ugu.u‘: 2)
2N962 ~-= | 100 nsec
a2No64 -— 85 nsec
Storage plus fall time Ic = -100mAdc tg + t¢
1p1 = -dmAdc
Ina = 1.25mAdc
VBE(O) =
1.25mAde
(see figure 3)
2N962 --- | 180 nsec
2N964 -—- 85 nsec
Total control charge Ic = -10mAdc QT
1B = -1mAdc
fmnon 88mscnn A) -
\BTT ngurc %/
2“962 -oa 90 pc
moed —=- 80 pe
Total control charge Ic = -100mAdc
{sze 4.8) iB = -5mAdec QT
{see figure 5)
2N962 -=- 1150 g
2N964 --- 1125 |{pc
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Table I - Group A inspection {Contdj.

CONDITIONS . inars |

ATAT
EXAMINATION ot =S
OR TEST MIL-STD-750| sPEciFic | LTPD Rﬁg » | SYMBOL Ay ONIT
1 METHOD CONDITIONS NO., . .
Subgroup 6
Collector to base cutoff 8036 Ty = +65°C 20 4
current Condition D | Vop = -6Vde : IcBo --- | -24 {pAdec
Ig=0
Static forward-current 3076 TA = -55°C
transier ratio IC = -10mAde hre
VCeE = -0.3Vde
2N962 [ T I (SRR [P
2N964 20 |--- |e--
Static forward-current 3076 TA = +85°C
transfer ratio Ic = =100mAdc hrE
VCE = -1Vde
2N962 i3 -—— -—
ZNH64 35 -ca -

Table I - Group B inspection.

CONDITIONS
EXAMINATION MIN. LIMITS
OR TEST mrr-srp-1s0!  spEcrFic | LTPD| REJ.| SYMBOL f——1———— UNIT
METHOD CONDITIONS NO. MIN. | MAZ.
Subgroup 1
Physical dimensjons 2066 . 20 4
Subgroup 2
Solderability 2026 10 5
Thermal shock 1051
(temperature cycling) Condition A
Thermal shock (glass 1056
strain) Condition A
Moisture resistance 1021
Subgroup 3
Shock (see 4.7.3) 2016 Nonoperating 10 5
1500G min.
$ blows each
orientation:
Y1, Y2, X1 and
21
Vibration fatigue 2048 Nonoperating
Vibration, variable
frequency 2056
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Table II - Group B inspection (Contd).

CONDITIONS
MIN. LIMITS
"‘EXAMINATION
OR TEST MIL-STD-750 | spEciFic | LTFD | REJ.| SYMBOL . Fvax UNIT
METHOD CONDITIONS : . :
Constant acceleration 2006 20,000G each
orientation: Y1,
Y2, X1 and 23}
Subgroup 4
Terminal strength 2036 20 4
Condition E
Suberoup § 20 4
PASNESE =SS —
Salt atmosphere 1041
{corrosion)
Subgroup 6
High temperature life 1031 Ta = 100°C min.{ A= 10 5
(nonoperating)
.| Subgroup 7
Steady state operation 10626 Ta = 26°C =5 8
life VeB = ~5Vde
Ic = -30mAdc
Endpoints for subgroups
2,3,5,6,and T
Static forward-current 3076 Ic = 10mAdc -— ~-- | hpE
transfer ratio VCE = -0.3Vde
2N962 16 —— ———
2N964 39 ——- ——-
Collectior to bage outoff 3038 Vop = ~6Vde - -=- | Icmo =~ | =6.0 |pAdc
current ConditionD | Ip =0
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All dimansions in inches

Collector lead
(elactrically conneoted
to the case)

Notes:
1. The specified lead diameter applies to the zone between 0.050 and 0.230 {rom the base ysat. Betweeo
0.250 and end of lead a maximum of 0.021 is held. Outside of these 20nes the lead diameter is not

controlied.
Maximum diameter leads at a gaging plane 0.054:8:383 below base seat to be within 0.007 of their

true location relative to maximum width tab and to the maximum 0.230 diameter measured with a2
suitable gage. When gage 13 used, measurement will be made at base spat.

3. Index tab for visual orientation only.

4. Tab length shall be 0.028 minimum, 0,048 maximum, and will be determined by subtracting diameter
A {rom Dimension B.

FIGURE 1 - MECHANICAL DIMENSIONS AND OUTLINE FOR TRANSISTOR TYPES 2M962 AND 21964,
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=3ivde

7

3000
SIGNAL
o SCOPE
n2svde g0 XK vout

0~4-=F- oW ) notE:
|

i€ a-iOmAdc
vj_ lg1=-ImAdc
-5.4Vde = | p2= +0.25mAdc

Vge (O1=+1.25 Vde
SCOPE INPUT IMPEDANCE 2IM Q)

A T
SCOPE INPUT CAPACITANCE 5205t

GENERATOR OUTPUT IMPEDANCE = 500}
INPUT PULSE tr=tf<2nsec

Anmanr PIOE TIMAD
SCOPE RISE TIME 210322

INPUT PULSE WIDTH = 8 msec (50% DUTY CYCLE)

FIGURE 2 - 10mA (lc) SWITCHING TIME TEST CIRCUIT

-5.2Vdc

INPUT 3 son

_ SIGNAL A o score

*lL.£9oVaC X VOUT
° -':l'—"'F' NOTE
©o==I0CmA de
I__=__.| ) la1=-5mA de
-%57Vdc =t lgzﬂ'l 25mAdc

- 4__ A\ 1]l DR\ dn
vag\vr-n i VBT

SCOPE INPUT IMPEDANCE 2 IMQL

SCOPE INPUT CAPACITANCE < 20 pf

GENERATOR OUTPUT IMPEDANCE = 5001

INPUT PULSE tr= tf s 2nsec

SCOPE RISE TIME S iOnsec

INPUT PULSE WIDTH = Bmsec (50%0UTY CYCLE)

10
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*ADJUST Vgg FOR -5.4 VOLTS PULSE AT POINT A
< 3000
. I—l(—] 0<—fvw—o-3.| Vvde
Ves Ak lc=-I0mAdc

-l r énmn 61-" . au v\ lg==~ImAdec

-5.4 Vde . _ B
AT POINT A = [~ )\ -99%
NOTES: SAME AS FIGURES 263 S b ~—%

d T TTe et
C=16pf FOR 2N964
C=18 pf FOR 2N962 20 mv
0 nsec MAX—"F— MAX

FIGURE 4 ~iOmA {ic) TOTAL CONTROL CHARGE TEST CiRCUIT

* ADJusT Vgg FOR -5.7 VOLTS PULSE AT POINT A

c 50
PR l_“_l _ /S VWW=0-52Vdc

oo A A} ) NOTE!
b $ K lc >-100mAdc
AT PVO‘JI‘;JT A —%_L [ R~ 90%
NOTES. SAME ASFIGURES 263
ﬁ /07::-'

10 nsec MAX-DQ%— z‘?ﬂv

FIGURE 5 - 100 mA(ic) TOTAL CONTROL CHARGE TEST CIRCUIT
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Vee
iugox.n_
]
~  XT
+0.5 Vdc laL -6 Vde
I
4 ]
=" comtlone

FIGURE 6 - BASE LEAKAGE CURRENT TEST CIRCUIT

QOUTPUT TO SCOPE (RjnZ imegohm)

2200
INPUT J—AAA——0 -|1.5 Vdc
+03Vdc 50002 1V
-2.5Vde 1

NOTE:
GENERATOR OUTPUT IMPEDANCE s 500
INPUT PULSE : 1, » ¢ $ 2nsec, tp 2500 nsec, DUTY CYCLE £ 50%

FIGURE 7 - COLLECTOR LATCH-UP VOLTAGE TEST CIRCUIT

yu
~



