MIL-S-19500/80E

1July 1965
(See 6, 3)

SEMICONDUCTOR DEVICE, TRANSISTOR, NPN, SILICON, LOW-POWER

TYPE 3N3!

This specification is mandatory for use by all Depart-
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1. SCOPE

1.1 Scope. This specification covers the detail requirements for a silicon, NPN, high-fre
low-power tetrode transistor.

1.2 DPhysical dimensions, See figure 1 (TO-12).
1.3 Maximum ratings:
Pr1l/ o VCBs VER:1 . IR1
Tp = 25°C YCE or chgz or \75;32 'E or Igs Tstg
125 30 30 1 20 5 -65 to +200
1/ Derate 0,714 mW/°C for T, >25°C,
1.4 Primary electrical characteristics at f = 70 MHz,
Limits Ciep Coep | Me] | NF Gpe Tiep Toep
PF pF dB dB ohms k ohms
Min 10 -—- 1,0 --- 15 80 4
Max 50 3.0 2.5 14 -—— 240 15
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 o the extent specified herein.
SPECIFICATION
MILITARY
MIL-~S5-19500 - Semiconductor Devices, General Specification for.
STANDARDS
MILITARY

MIL-STD-202 - Test Methods for Electronic and Electrical Component Parts.
MIL-STD-750 - Test Methods for Semiconductor Devices.

(Copies of specifications, standards, drawings, and publications required by suppliers in con-
nection with specific procurement functions should be obtained from the procuring activity or as

directed by the contracting officer,)
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3. REQUIREMENTS

3.1 General. Requirements shall be in accordance with MIL-5-19500, and as specified herein,

3.2 Abbreviations, symbols, and definitions. The abbreviations, symbols, and definitions used
herein are defined in MIL-S-1 00, and as follows:
C;ep «++s+ Equivalent short-circuit common-emitter parallel input capacitance.

~IMpge
T2 f[(REhieﬁ + (IMhie)Z]

Coep ** - Equivalent short-circuit common-emitter parallel output capacitance,

i.e. Coep = IMyoe/2 71
1 : Imaginary part of the small-signal shorf-~circuit common-emitter input impedance
ilVihjge » ¢ o 4I0AGINATY PaTL O 1NC SMALI-SIgNAL SAO=Circull commoen 1TLEY 1INpul ampeaance,

IMyoe ... Imaginary part of the small-signal short-circuit common-emitter output admittance,

By ... Static base resistance (between base one and base two).

JRT-IS S

REyge + .. Real part of the small-signal
Tiep ..... Equivalent short-circuit common-emitter parallel input resistance.
i.e. rigp = REhie + (IMpje) 2
REhie

Toep .- .. . Equivalent short~circuit common-emitter parallel output resistance.
) i.e. roep = 1/REyoe

3.3 Design, construction, and physical dimensions, Transistor shall be of the design, con-
struction, and physical dimensions shown on figure 1.

3.3.1 Lead material and finish. Lead material shall be Kovar or Alloy 52. Lead finish shall be
gold-plated. (Leads may be tin-coated if specified in the contract or order, and this requirement
shall not be construed as adversely affecting the qualified-product status of the device, or applicable
TAN manking {aco B 2))

vy diad ndlig \WOTT Ve djge

3.3.1.1 Selectivity of lead material. Where choice of lead material (see 3. 3.1) is desired, it
shall be specified in the contract or order (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. &) where the devices covered herein
are reguired directlv for narticular mmnmpnf—oirm\it installation or for aui‘nmahr-acqamhlv-

Qi Avum-n LRATCCLAS 20D pPalILiClisl CLTOCULL A58 21ala0il LI 1L AltLillalib=aaaeillld

technique 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 applicable JAN marking,

3.4 Performance characteristics. Performance characteristics shall be as specified in tables I,
O, and L.

3.5 Marking, The following marking specified in MIL~S-19500 may be omitted from the body of

iy ey 2318 20220 MRS citlea L1 i Hidy AHILLCU L ¢f 4 3y

the transistor at the option of the manufacturer.

(a) Country of origin.

g dil,

(b) Manufacturer s identification,
4, QUALITY ASSURANCE PROVISIONS
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' DIMENSIONS 8
INCHES _ [MILLIMETERS |.1
LTR S s
MIN MAX MIN MAX | 3
D | .335 |.370 8.51] 9.40
gD .305 |.335 7.75] 8.51
A .240 |.260 §.10] 8.50
L .500 }.562 12.70]14.27 1 9
L ~—-= 1,050 -—-—| 1,27 | 10
7)"04 L0186 1.021 .41 .53 2,98
Fﬁbfz .016-1.018 .41 .48 13.9
P 1.100 | =———] 2.54|—~——1] 4
Q | ———].050 | ——=] 1.27]5
k 1.028 !.045 L7471 1,141 8
§ ]1.028 |.034 .71 .86 | 11
h [ .009 |.041 | 23] 1.0
M | .1414 Nom 3.59 Nom {6
N .0707 Nom 1.80Nom | 6
r | ——=1.010 |=——] .254

NOTES:
1. Metric equivalents (to the nearest .01 mm) are given for general information only and

= Ok A wsrsen
are based upon 1 inch = 25.4 mm.

Measured in the zone beyond . 250(6.35 mm) from the seating plane.

Measured in the zone . 050(1. 27 mm) and . 250(8. 35 mm) from the seating plane.
Variations on dimension #D1 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(1.37+.03, -. 00 mm) below the
seating plane of the transistor maximum diameter leads shall be within ., 007(. 18 mm)

i 4 A 1l
of their true location relative to 2 maximum width tab., Smaller dlameter leads shall

fall within the outline of the maximum diameter lead tolerance. Figure 2 preferred
measured method.
All leads electricall
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Beyond r max., j shall be held constant for a minimum length of . 011(. 28 mm).

Syt & NKN., 1aa




MIL-5-18500/80E
A
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DIMENSIONS '(4)
| INCHES | MILLIMETERS -1
LIRTUIN | MAX | MIN_ | MAX | S
A |.1409 ].1419] 3.58 | 3.60
B |.0702 }].0712 | 1.78 | 1.81
S .12 1.300 14,82 15 08
k [.009 |.011 .23 .28
ky | .125 Nom 3.18 Nom
T (.37 [.378 | 9.45 19.60
T+1.064 [.055 | 1.37 |1.40
71].0350 |.0355 | .89 | .90
h . 150 Nom 3,01 Nom
dn 1.0595 1.0805 } 1.51 11.64
bo|. 0326 |.0335 [ .83 .85
NOTES:
i. The foliowing gaging procedure shall be used: The use of a pin straightener prior to
insertion in the gage is permissible. The device being measured shall be inserted until
its seating plane is . 125%. 010(3. 18+.25 mm) from the seating suriace of the gage. A
spacer may be used to obtain the . 125(3. 18 mm) distance from the gage seat prior to
force application. A force of 8 oz +.5 oz shall then be applied parallel and symmetrical
to the device's cylindrical axis. When examined visually after the force application {the
force need not be removed) the seating plane of the device shall be seated against the
gage.
2. The location of the tab locator, within the limits of dimension S, will be determined by
the tab and flange dimension of the device being checked.
3. Metric equivalents (to the nearest .01 mm) are given for general information only and

are based upon 1 inch = 25.4 mm.

FIGURE 2. Gage for lead and tab location for transistor type 3N35.
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TABLE I. Group A inspection MIL-S-19500/80E
MIL-STD-750 LTPD Limits
Examination or test .
Method Details Symbol Min Mox Unit
Subgroup 1 10
Visual and mechanical 2071 _— SR T P
examination
Subgroup 2 5
Collector to base cutoff 3036 | Bias cond. D; Vcpy = 20 Vdc; Icejo | == | 0.2 [uAde
current IBg = 0
Breakdown voltage, 3001 | Bias cond.D;Ix = 50 pAdc; BVCBjo| 80 | ~-- |vde
collector to base Ig, = 0
Breakdown voltage 3011 | Bias cond.D;Ic = 1 mAdc, BVCEO 30 | --=- |Vdc
collector to emitter Iy =1y =0
Smali-signal shori- 3208 | Vo = 20 Vdc; hfe i0 40 |---
circuit forward-current Iz = -1.3 mAdc; IB‘Z =
transfer ratio -100 pAde
Collector to emitter 8071 | Ic="5 mAde;Ig; = 1 mAdg; VcE(sat)] --- | 1.5 (Vde
voltage (saturated) Igg =0
Breakdown voltage, 3026 | Bias cond.D;Ig =50 pAdc; BVEBjo[ 1.0 | --- [Vdc
emitter to base In=0;IBy =0
Subgroup 3 20
Magnitude of common emitter| 3306 | VCE = 20 Vdc; Ig = |nge 1] 2.5 |--
small-signal short-cireut -1.3 mAde; Ip, = -100 pAdc; b
forward-current transfer f="70 MHz
ratio
Equivaient short-circuit --- VcE = 20 Vdc; Ig = Toep 4 15 |k ohmsg
common-emitter -1,3 mAdc; Ipg = ~100 pAde;
parallel output f = 70 MHz
resistance
Equivalent short-circuit 3266 | VoE = 20 Vdc; Ig = Tiep 60 | 240 |ohms
common-emitter parallel -1.3 mAdc; IB2 =-100 LrAdc;
input resistance =70 M'Hz
Equivalent short~circuit 3266 |Vog = 20Vde; Ig = Ciep 10 50 |pF
common-emitter parallel -1,3 mAdc; Igy = -100 pAdc; ;
input capacitance f=170 uma
, Small-signal power gain 3256 | VCE = 20 Vdc; Gpe 15 | --- |dB
Ig = ~-1.3 mAdc;
Ip = -100 pAdc;
f =170 MHz (see4 4,2)
sl A on
[~ EE UUE 2 ayv
Equivalent short-circuit -—- Veg = 20 Vde; Ig = Coep — 38 |pF
common-emitier -1.3 mAdc; Igy = -100 pAdc;
parallel output f=170MHz
capacitance




MIL-S-19500/80E TABLE I, Group A inspection - Continued

MIL-STD-750 . LTPD ~ Limiis
Examination or test -
Method Details Symbol Min Max Unit
Subgroup 4 - Continued
Noise figure 3246 | VoE = 20 Vdc; IE = NF -=- 14 |dB

-1, 3 mAdc; Iy = =100 pAdc;
f="T0MHz; Rg= 50 ohms

Base to base resistance -—- Ip; = 0.1 mAdc; Ip, = RByBy | --- 15 |kohms
-0,1mAdc; iIc= 0
Subgroup 5 20
High-temperature operation: Ty = 150°C § --- el Bt il
Collector to base 3036 | Bias cond.D; Vcpy=20Vdc; IcBj0 --- 40 |uAde
cutoff current igg= 0
Low-temperature operation: Ty = -55°C -—- S B
Small-signal short-circult 32068 | Vog = 20Vde; Ig = h¢a 51 -== [|-=-
forward-current transfer ~1,3 mAdc;Ipy = ~100 pAde

ratio

TABLE II. Group B inspection

MIL-STD-750 LTPD Limits
Examination or test
Method Details Symbol Min Max Unit
Subgroup 1 20
Physical dimensions 2066 | See figure 1 - ERC IR DT LD
Subgroup 2 18
Solderability 2026 ——- -——- == |=--
Thermal shock (temperature 1051 Test cond. C; 10 cycles; --- EET N IR Bl
cycling) time at temperature
extremes = 15 minutes
mwind mirm
Thermal shock (glass strain) | 1056 | Test condition A .- L
Hermetic geal 1071 Test cond. G or H for fine - --- |1x10"7 atm
leaks; test cond. A, C, D, ce/sec
or F for gross leaks
Moisture resistance 1021 --- eI EECCE I B L
End poinis:
Collector to base cutoff 3036 Bias cond, D; VCB1= 20Vdc; IcBio | --- 0.4 |pAde
current IBz =0
Small-signal short-circuit 3206 |Veog = 20Vdc Ig = hfe 10 40 (---
forward-current transfer -1.3mAdc; I, = - 100 pAdc
ratio




TABLE 11, Group B inspection - Continued

MIL-S-19500/80E

D-750 LTP L
Exomination or test
Method Details Symbol Min Unit
Subgroup 3 i5
Shock 2016 | Nonoperating; 1,500 G, --- --- ---
0.5 ms; 5 blows in each
orientation: Xj, Y3, Yo,
V“‘Latluu, variable 2056 h Om‘)péx"aimg ——— —— ———
frequency
Constant acceleration 2006 , 000 G m each orientation: -—- -——- ——
Ys, and Zj
End points:
{Same as subgroup 2)
Subgroup 4 15
Terminal strength 2036 B _—— ca- ———
(lead fatigue)
End points:

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

Subgroup 5 15
Salt atmosphere (corrosion) 1041 -—— —~— _—
Suberoup 8 7
High~temperature life 1032 00°C — - -
{nonoperating) .4)
End points:

Collector to base 3036 Blas cond. D; VCB1 =20Vdc; IcBjO - wAde

cutoff current

Small-signal short-circuit 2908 Vde; Ig = hfe 8 48 .

forward- current transfer dc; IRg = -100 nAde
ratio
Subgroup 7 7
Steady-state operation life 1027 C - - ———
Vdes Ina
YAV ADZ
mW
End points:
(Same as subgroup 6)
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TABLE IO, Group C inspection
MIL-STD-750 LTPD Limits
Examinotion or test
Meihod Details Symbol Min Max Unit
Subgroup 1 10
Resistance to solvents - Method 215 of MIL~-STD-202 - N R Bt
(see 4.4.1)
Subgroup 2 A=10
High~temperature life 1031 Tstg = +200°C ——- RN D .
{nonoperating) (see 4.3.4)
End points:
(Same as subgroup 6 of
group B)
Subgroup 3 A =10
Steady-state operation life 1026 | Tp= +25°C; VR =20Vde; --- EEE I BET T EE
Iy = 0; P = 125 mW
(see 4.8.4)
End points:
(Same as subgroup 6 of
group B)

-: Xy S5 S 3 =222 L
inspections,

4,3.1 Group A inspection. Group A inspection shall consist of the examinations and tests specified in
table 1.

4,3.2 Group B inspection. Group B inspection shall consist of the examinations and tests specified in
table II,

4.3.3 Group C inspection. Group C inspection shall consist of the examinations and tests specified in
table II. This inspection shall be conducted on the initial lot and thereafter every 6 months during

production.

4,3.4 Group B and group C life- samples, Samples that have been subjected to group B, 340-hour

test
4.3.4 and group C life-test samples, 1at hav
life~-test, may be continued on test to 1, 000 hours in order to satisfy 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 acceptance criteria (see 4. 3. 3).

I, II, and II, and as follows:

4,4 Methods of examination and test. Methods of examination and test shall be as specified in tables

(a) All areas of the transistor body where marking has been applied shall be brushed.
(b) After subjection to the tests there shall be no evidence of mechanical damage to the

device and markings shall have remained legible.
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4,4.2 Power gain. The power gain at 70 MHz and the conditions specified may be determined
by computation utilizing the previously measured 70 MHz parameters and the following formula:

r. .o . [ a e AL P 211
Gpe tn dB = 10 log | IMfel*@oep) [(10%) +1.93 (107%) (Ciep) (riep)] |

: L 4 {riep) Jd
where: rogp 1s in kilohms; riep is in ohms; Ciep is in picofarads. If desired, an equivalent circuit
may be useg for power gain measurement.
5. PREPARATION FOR DELIVERY

5.1 Preparation for delivery. Preparation for delivery shall be in accordance with MIL-S-19500,

6. NOTES
6.1 Notes. The notes specified in MIL-8-19500 are applicable to this specification,

6.2 Ordering data.

{a) Lead finish if other than gold-plated (see 3,3,1),

oall adlliedl 2 LAY Wik gl AL

(b) Selectivity of lead material (see 3. 8. 1. 1),
(c) Terminal-lead length if other than specified in figure 1 (see 3. 8. 2).

6.3 Changes from previous issue. Asterisks are not used in this revision to identify changes
with respect to the previous issue, due to the extensiveness of the changes.

Custodians: Preparing activity:
Army - EL Army - EL
Navy - EC
Air Force - 17 Agent:
DSA - ES

Review activities:
Army - MU (Project 5961-0316)
Air Force - 11, 80
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User activities:
Army - SM
Navy - CG, MC, SH, AS
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