MIL-S-19500/341B
2% March 1968
SUPERSEDIN
MIL-5-19500/341A
2 November 1966
{See 6.3.)
MILITARY SPECIFICATION

SEMICONDUCTOR DEVICE, TRANSISTOR, NPN, SILICON. HIGH- FREQUENCY, POWER
TYPES 2N33175, TXZNI3T5, 2N155), TK2N3553, 2ZN4440 AND TX2N4440

This specificalion is mandntor:[ for use gva all Depart-
ments and Agencies the partmsni ense.

* 1. SCOPE

1.1 Scope. This speciiication covers the delafl requirements for NPN, silicon, high-frequency,
power-amplifier transistors. The prefix “TX" ig uged on devices suhmitied {0 and paseine the

--------------- =iy wESL

special process-condiioning, lcsun;, and screening as specified in 4.5 through 4.5.8.1.

* 1.2 Physical dimensions. Type 2N3375 and 2N4440, see figure 1.
Type 2N3553, see figure 2 {TO-39).

* 1.3 Maximum ratings.

Pr Pr
Type Vcso | Veeo | VEBO | Ic Tstg T3
Tp =25°C | Tos25'C
w w voe | vde | Vde |Ade | '€ :c
2N3375, 2N4aq0] 2.6 1/ 1.6 3 65 40 4 1.5 |-651t0 - 200} + 200
2N3553 1.02/ 7.0 65 40 4 1.0 |-651t0 -200 | . 200

1/ Derate linaarly 14.86 mW/*C for Ty '325 C.
2/ Derate itnearly 5.71 mW/"C for Ta >25°C.
3/ Derate tinearly 0,066 W/°C for TC >25°C
4/ Derate linearly 0.04 W/*C for Tc > 25" c.

* 1.4 Primary electrical characteristics.

Veelsay L/ Cobo | e} hFE
Ic » 500 mAdc | Ic = 250 mAde g« 0 VCE » 28 Vde | VCeE =5 Vae L/
' Limits | [5+100mAde | In= 50mAdc VCB = 30Vde Ic = 125mAdc | Ic = 150 mAdc
‘ ZNJITS aN3553 100kHz < f < 1MHz | = 100 MH2
2N4440
Vde Vde pL
Man 3.5 15
Max 0.7 0.8 H 150
Pout 2/ Pout 2/ Pout 2/
Limits Pmal.OW Pm-l.OW pin' 0.2 W P'"" 1.0wW p|nl 1Low
! {- 100 MHz {f« 400 MHz | £ 175 Miiz | 1= 100 Mz {1 = 400 MH:
2N3375 INISS3 IN4440
w w w w w
Min 7.5 3.0 2.5 10 4.0
Max 14 6.0 5.0 16 8.0

L puised 1est (see 4.4.1).
2’ See 8.4 for typical power output vs. frequency.
FSC 5961
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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 {ar
proposal, form a part of the specification to the extent specified herein.

SPECIFICATION

[ gl LAY § o L) Seraw

MILITARY
MIL-5-18500 - Semiconductor Devices, General Specification for.
STANDARDS
MILITARY

MIL-STD-202 - Test Methods for Electronic and Electrica) Component Parts.
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. )

2.2 Other publications. The following documents form a part of this specification to Lthe extent
specified herein. Unless otherwise indicated, the issue in effect on date of invitation for bids or
request lor praposal shall apply.

NATIONAL BUREAU OF STANDARDS
Handhook H28 - S¢rew-Thread Standards [or Federal Services.

{Appiication for copies should be addressed to the Superintendent of Documents, Government
Printing Office, Washington, D.C. 20402.)

3. REQUIREMENTS

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

neg, symbols de

* 3.2 Ahbreviat

L it

ig § o
and equations used herein are as defined in MIL-5-19500, and #s {ollows:

) 24 7 Input power
Pout - - o o C e o - e e - . Qutput power -
D 7 . Collector eificiency [T? = 1f power out 100)

de power in

3.3 Design, construction and physical dimensions. Transistors shall be of the design, construc-
tion, and physical dimensions shown on figures 1 and 2.

* 3.3.1 Lead material and finish. Lead material, for type 2N3553 only, shall be Kovag or alloy 52
and final [inish shall be gold-plaled. (Leads may be tin-coated i{ specified in ihe contract or order,
and this requirement shall not be construed as adversely affecting the qualified-product status of the

device, or applicable JAN marking (see 6.2).

* 3.3.1.1 Lead material. U lead material need be specified, it shall be specified in the contract
or order (see 6.2).

3.4 Performance characteristics. Performance characteristics shall be as specified in tables
1. I, and lil, and as jollows:

* 3.4.1 Process-condilioning, testing, and screening for "TX" ivpe. Process-conditioning,
testing, and screening for the "TX" type shall be as specified in 4.5,
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1. Meit equevalemts (o the nearcat .01 mm) aue given for general informarion anly aad aic based spea | inch = 75.4 m.

a_(romuodau- pins haring a dismcrer of (B33 (.BG mm) menimum, 045 (1.14 mm) maLimen.
3. The ioique applicd 0 a 10-32 her mut assembled on the thiead dunng wmstallavion should rot exceed 12 inch-pounds,

4. All 1icomnaly clecincally solaicd from case.
5. All iwec serawnals.

2. The prn spacing pCImMs sRECEION 18 2Ry seclal having 2 pin-circle diametes of (200 (50.8 wm) and comacts which =ill

FIGURE 1. Physscal dumensions ol wansisiwr iypes INN75, TXIN3ITH, 2N4440 and TXIN4410.
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e— SEATING PLANE
f'— C—t—20D BASE

COLLECTOR
(SEE NOTE 7)
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007 (. IBMM)
RAD MAX
DIME NSIONS 5
R INCHES MULLIMETERS | 1
MIN MO N MIN MA X g
Al 335 370 | 8.5) 9.40
B 405 5351 .75 8.51
C! .240 260 | 6.10 6.50
T | 500 | 750 [12.;0 |19.05 |9
E 016 021 A1 5 2.9
F { .0ib Oiy KT EEE
G| .100 --= { 2.54 e |4
H| --- e | == -~ |5
J 029 | 045 .4 | LI4 |8
K| 026 | .0M | .1 ;
L] .009 125 23 118
M .1414 Nom 4.59 Nom [
N L0707 Nom 1.80 Nom 6

NTCC.
LY B ¥ N

1. Metric equivalents {io the ncarest .01 mm) are given for general information only and are based

Frirbars

w

upon | inch = 25.4 mm.

Mcasured tn the zonr beyond 250 (6.35 mm) from the seating plane.

Measuredn the zone .050 (1.27 mm) and 250 (6.%5 mm) from the scating plane.

\anations on dimension B in this zone shall not exceed 010 (.25 mm).

Outhine in this zone is noy controlled.

When measured in 2 gaging planc .054+.00), -.000 (1.37+.03,-.00 mm) below the seating plane
of the ransistar maximum diameter leads shall be within 007 ()8 mm) of their true location
tefative 1o 3 marimum width tab. Smaller diameter leads shalt [all within the outline of the
maumum diameier lead 1olerance. Figure 3 shows the prelerred measuwred meihod.

Thz collecior shall be smetnally connecied Lo the case.

Measuted from the manimum diameter of the actual device,

Al 3 leads. (scr 3.5.0 and 3.5.2).

FIGURE 2. Physical dimensions of yansistor types 2N3553 and TX2NS553 (10-39).
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A
GAGE OQUTLINE ——‘ H—
OPTIONAL “I“ [F
, i Y
L Jelentt—

T ¥ g o
‘ b !' | )
\ ’
\\ . Vi
=0 SEATING
F==f-r=-C- SURFACE
TRANSISTOR GAGE
J PLANE
1
|
'
G
!

NOTES:

1. The lollomng gaging procedure shall be used: ™
The use of 2 pin sica1ghicnet pror 10 1M crison DIMENSIONS o
in the gage is peomssible. The dewce being INCHES WMALIMETERS | T
measwred shall be wmscricd wmil its scauing S v vy v s | §
planc is 1252000 (3,12:.25 mm) [1om 1he scat-
ing sueface of she gage. A spaces may be wsed Al:)e0s ) 3419 4 3.58 | 350
w0 obiain the (125 (3,18 mm) digtance irom vhe B |.0720% | Q712 | 1.7% 1.8
Eage scat prioe 10 lovce application. A foece of C 1,082 .19 4.62 | 505
B ot 2.5 or shall shen be applicd pasatic) amd DJ.oo% [ .01} " 28
symmctncal 1o the device's cyhndacal axis. E T No V.18 Nom
¥hea eramncd viswally alies the bocce apply- ~ T e i.s.':_ L@
cation {iie force accd sot be removed) the sear P o B
ing plane of the device shall be seated againsi C 1A | 9.45 | 9.80
the gage. L6 | .9 20

2. The location cg the tab loczior. wich;n .t Iu:u ] 150 Nom 5.8] Nom
of dimension C, will be deteymencd by the 12 % 1
and flange dimension of the device beiog checked. L | .0s9% "‘%""T’E ]%

1. Meinc cquivalents (10 the nearesi .01 mm) ate
given for gemeral informatson only and arc based
wpon | inch = 25,4 mm,

FIGURE 3. Gage for lead and 1ab Jocaiion for twansisior types ZNI553 and TXNISHY.
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3.5 Marking. The following marking specified in MIL-5-19500 may be omitted from the body of
the transistor at the option of the manufacturer:

{a) Country of origin.
{b) Manufacturer's identilication.

* 3,5.1 "TX" marking. Devices in accordance with the "TX" requirements shall include the addi-
tional marking "TX" preceding the type designation.

4. QUALITY ASSURANCE PROVISIONS

4.1 Sampling and inspection. Sampling and inspection shall be in accordance with MIL-5-19500,
and as specified herein,

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

....... Tl T T -
specified in tables I, 0, d Il

*+ 4.2.1 Qualification testing. The non-TX type shall be used for qualification testing. Upor re-
quest 1o the qualifying activity, gualification will be extended to include the "TX" type of the device.

* 4.3 Quality conformance inspection. Quality conformance inspection shall consist of groups A,
B, and C in inspections. When specified in the contract or order, one copy of the quality canfermance
inspection data, pertinent to the device inspection lot, shall be supplied with each shipment by the
device manufacturer.

4.3.1 Group A inspection. Croup A inspection shall consist of the examinations and tests speci-
fied in table L.

4.3.2 Group B inspection. Group B inspection shall consist of the examinations and tests speci-
fied in table 1I.

2 1 3 Sroun

4.3.3 Group C inspection. GCroup C inspection shall consis ! of the examinations and tests speci-
fied in table I, This inspection shal) be conducted on the injtial lot and herea.[ter every 6 months

during production.

* 4.3.4 Group B and group C life-test samples. Samples that have been subjected to group B,
340-hour iile-test, may be continued on Lest for 1, 000-hours in order to satisfy group C life-test
requirements. These samples shall be predesignated, and shail 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, shail be camputed for 1, 00D-hour acceptance criteria.

J Sy A i o # e med b mr ol Py

* 4.3.5 Group C iesting. The contracior shall, ihrovghout the course of a contract Or order, per-
mit the Governmenl representative to scrutinize all test datz and findings covering manufacturer's
test program on group C characteristics and parameters far the product concerned. Upon determi-
nation by the Government inspector (in advance of group C, 6-month, test resulis) that group C pa-
ramelers are not being adequately met, the Government inspector may require lot-by-lot inspection.
nnv-mn'l\u for a minimum of 3 consecutive lots, to be nerlormed for reuutred group C tests.

4.4 Methods of examination and test. Methods of examination and test shall be as specified in
tables 1. II. and [1I, and as follows:

* 4.4.1 Pulse measurements. Conditions for pulse measurement shall be as specified in section 4
of MIL-STD-750.

* 4.4.2 Time limit lor end-point lest measurements. End-point tests for qualification and quality
conformance inspection shall be completed within 96 hours after completion of the last test in the
subgroup.

4.4.3 Terminal strength (stud torque}. Acceptance criteria after the stud torque test shall be
10-32 UNF-ZA for exiernal threaded parts in accordance with Handbook H28,




* 4.4.4

MIL-5-19500/341B

Power outpul and collector efficiency measurememt. The device shall be tested in the
circust of figure 5, 6, or 1, ak appropriate. Tied

The specified conditions shall be applied and the vari-
able capacitors adjusted to obtain maximum power output. When the maximum power output is
oltained, the cotlector current shal! be measvred and recorded and the collecior efficiency shall be

computed as lollows:

* 4.4.5

Burnow by gglsl_?‘.

Nin%e

po (““s)

28 x ic (amperes)

The devices shall ba tested in the circuit of figure 8. The voltage
source shall be increased {from zero until Lhe specified correm is roached. The current shall be
maintained for the spacliied time.

TABLE !. Group A inspeclion

MIL-STD-750 LTPD Limits
Examination or test Non
Method Detalls TX [tX (| Symbal | Min | Max | Unit
Subgroup 1 16§
Visval and mechanical 2071 e -—- .- ] ---
examination
* Subgroup 2 513
Breakdown vollage, collector | 3001 Bias cond. D; BVepo | 65 --- IVde
{o base 1o = 100 pAde
Breakdown vollage, collector | ~-- Ic = 0 to 200 mAdc BVcpo | 40 ~-- 1Vde
to emilter (unclamped (see fig. 4)
inductive)
Breakdewn vollage, collector | --- Vpe » -1.5 Vdc; . Bveex | 63 --- | Vo
1o emitter funciamped lc = 0 to 200 mAdc
mductive) (wee fig. 4} -
Collector to emitter cutol 41 Bias cond. D; IceE0 | --- .05 {mAde
current VCE = 30 Vdc
Breakdown vollage, emitter 3026 Bias cond. D B¥ppo| 4.0 =« | Vde
10 base IE « 100 pAde
Collectior 10 emitler voltage on
(saturated)
IN3IT5, 2N4440 Ic » 500 mAde; Vee(sat] --- | 6.7 {vde
1p s 100 mAdc;
puised (see 4.4.1)
2N3553 Ic » 250 mAde; veptsat] --- | 0.6 | vae
Ip = 50 mAde; .
puised (see 4.4.1)
Forward-current transfer 3076 Vep » 5 Vde; hFE 15 150 | ---
ratio Ic = 150 mAdc;

polsed (gee 4.4 1)

-d
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i

TABLE 1. Group A Inspection - Continued

MIL-STD-150 LTFD Limits
Examination or test on
Method Detafls TX |TX| Symbol | Min | Max | Unit
. Subgroup 3 5123
Open circuit output 3236 Vcp = 30 Vdc; Ip = O; Cobo — 10 |pf
capacitance 100 kHz <1< 1 MHz
Real part of small -signal 3266 | Vcg = 28 vde; REpje | --- | 20 [ohms
short clreuit input IC = 100 mAdc;
impedance f =200 MHz
Magnitude of common emitter | 3306 VCE = 28 Vdc; lh!el 3.5 CETN BT
small-signal short-circuil Ic = 123 mAde;
forward-current transfer f= 100 MH2
ratio
Power output - Voo = 28 Vdg; Pip= 1.0W;
f =100 MHz;
(see 4.4.4 and fig. 5)
2N3375 Pout | 7.5 | 14 [watts
2N4440 Pout 10 18 |watts
Collector elliciency --- Voo = 28 Vdc; Pin = 1.0W; i 65% ave | ua-
ZN33ITS, IN4440 =100 MHz (see 4.4.4)
Power output --- Voo = 28 Vdo;, Pin = 1.0 W,
f = 400 MRz,
(see 4.4.4 and fig. 6)
IN33TS Pout 3.0 6.0 twatts
2N4440 Pout 4.0 8.0 |watts
Collector efficiency -—- Voc = 28 Vde; Py = 1,0W; 7 0% e e
2N3375, 2N4440 { = 400 MH2 {gsee 4.4.4)
Power output --- Veo = 28 vde; Py = 0.25W,; Pouyt 2.5 5.0 {watts
2N2553 [ =175 MHz;
(see ¢.4. 4 and fig. 7)
Collector efficiency .- Voo = 28 vdo; Pin = 0.25W; b/ 50% s | =e-
2N3553 { = 175 MHz; (5ec 4.4.4)
. Subgroun 4 15 {10
High-temperature operation -~ TA = +150°C - --- e | ---
Collector to base 3036 Bias cond. D; E lepDd --- 200 | pAde
cuiof! current Vep = 30 vde
Low-temperature operation - Ta= -95°C . .- RN
Forward-current transfer 3076 VCE = & Vdc; hEg 10 =as ] mas
ratio Ic = 150 mAdc;
pulsed (see 4.4.1)
TABLE II. Group B inspection
MIL-STD-750 LTPD Limits
Examination or test No
Method Details ™{TX| Symbo! | Min | Max | Unit
. Subgroup 1 20(20
e R T R R Anes {Crnr fimmuman 1 oand Y _—— —e _—— -
Fhnyhlcal gimensions LUy \OCE LEUSThH I dAlIU &,/




TABLE 0I. Group B inspeciion - Continued

MIL-5-19500/341B

MIL-STD-750 LTPD Limita
Buamination or test Non
Method Detaits ™ Symbol | Min | Max { Unit

. Subgroup 1 15 115

Sotderability 2026 Dwell time s 10 11 sec for .-~ .- L A
type 2N1375 and 2N44400only

Thermal shock (temgerature 1051 Test cond. C wme --- SEL N EES

cycling)
Therma) shock {glass strain) | 1038 Test cond. B va- EETE BT ETE
Terminal streagth (tsnsion} 2038 Tast cond. A; weight « 5 1b; s --- R E B
INIITS and 2N4440 only time = 15 gec each tarminal

Terminal strength (stud 2006 Test cond. D2; torque = .- - LR EEL
torgue)} 2N3375 and IN4440 12 tn, -1b; time = 15 s0c
only {ser 4.4.3)

Seal (leak-rate) MIL-STD-202, method 112, ~-- x0T atm
test cond. £, procedure II; cc/sec
lest cond. A or B lor gross
luaks

Moisture resistance 1921 Omit itial conditioning se= === == fees
for 2N3375 and 214440 only

End points: {(See £.4.2.}

Collector to emitter 3041 Bias cond. D; IcEO - .05 mAdc
cutoll current VoE = 30 Vde
Power output - Voo = 2B Vac; Pin = 1.0 W,
{ « 100 MHz;
(see 4.4.4 and fig. 5)
2ZN3I3S Pout .5 --- lwars
2N4440 Pout 10 -~ wans
Collector eificiency .- Veoe * 28 Vde; Pip « 1.0 W, n 5% | --- [---
2N3I3ITS, 2N4440 fs)00 MHz, (see 4.4.4)
Power output ree Ve = 28 Ve, Pyn »0.25W; Pout 2.5 == Jwatts
2N3535) {» 175 MHz;
{see d. 4. 6 and fig. 7)
Collector efficiency .- Ve » 28 Vde; Pins 0.25W; n 50 | --- |-~
2N3552 12175 MRz; (see 4.4, 4)

. Subgroup 3 15 15

Shock 2016 $00 G, 1.0 msec lor typen —we .- R R
2N3375 and 2N4440; 1,500C,

0.5 msec for type 2N2553;

3 blows each orientation:

X1 Yy, Yy, and 2y
Vitration [atigue 2046 Nonoperating --- .- L EX T
Vibration, variable freguency | 2056 . —— cow |ana
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TABLZ U. Group B inspection - Continued

Examinaticon or test

Subgroup 3 - Continued

Constant acceleration

¥nd points:
{Sa:ne as subgraup 2)

_Sul_)g‘r_t_lug 4
T.-rminal strength (lead

fatigue)
2N3553 only

Subgroup 5
Salt atmosphere (corrosion)

End points;
{Same as subgroup 2}

* Subgroup 6
H: h-temperatyre life
{nunap, cating)
{TX types only)
High-temperature life
wengperaling)
{Non-TX types unly)
End painte: {.éme 4.4.2)

Collector 10 emitier
culoff current

Puwer output
2N3375
IN424)

Tollertor etficiency
INJIITE, IN4440

Power .uiput

INISNY

Collector effiviency
2N3553

: Subyroup 7
Steady state operation [ue

{TX types unly)
2N3375, 2Na440

2N3553

it

MTL-STD-750 LTPD Limits
[T T Non
Method l Details TX|TX| Symbol | Min | Max | Unit
-
2006 20,000 G for type 2N3553; --- .- cee Jean
16,000 G tar types 2N3375
and ?N4440; each orienta-
tion X3, Yy, Y3, and 2y
20 [ 20
2036 Test cond, £ e - cee e
20 120
104) e - cee Jeee
7 h=5
1031 | T » +200°C SN I N
1031 | Tgg = +200°C; SETTE ET N
time = 140 hours {serd4.3.4)
3041 Bias cond. D; iceo --- 0.1 }limade
VeE = 30 Vde
--- Voo = 28 Vde; Pyp= 1.0 w;
1= 100 MHz;
(see 4.4.4 and fig. 5)
Pout 7.2 “-- {walts
po-ut %.7 .- watts
- Ver = 28 Yde; Piy= 1.0 w; n 65% | -~- §..-
fs 100 MHz: (see 4.4.4)
.- i Voo = 28 vde: Pin= 0. 2w, Peonat 2.3 -+~ lwalls
[= 175 MHz;
{see d.4.4and tig. T)
- VCe = 28 Vae: Py, - 0,25 w; n S0% ) .- |-
{ = 175 MHz; (see 4.4, 4}
7 h=5
1026
Tc = +140°C; Po - 4.0 W
Vor = 28 vde
Ta=+25°C; Pec=1.0W; EET TN SCT I PP
Veor = 28 Vdc




TABLE 1. Group B inspection - Contimed

MIL -S-19500/341B

—

MIL-3TD-T50 LTPD Limits
Examination or test ad Nonl
Method Details 7% ]T%| Symbol | Min | Max | Ualt
* Subgroup 7 - Continued
Sicady size ujeranion life 1026
{non-TX types only)
2NINTS, 2N4440 Te *+ - 140°C; PC - 4.0 W, .. --- e fee-
Vep » 38 Vde, time a
340 bours (see 4.3.4)
213553 TA* +25°C; PCs1.0wW; R vea - fe-.
VCB = 23 Vde, lime »
340 hours (see 4.3.4)
End points:
(Same as subgroup 6)
e e b oL L L -
TABLE [@. Group C inspection
MIL-5TD-750 LTPD i Limits t
Exan.nat‘on of test —— B T amay - -
Method Details TX{TXx] Symbol | Min | Max | Unit
. Subgroup 1 20 20
Raromettric pressure, 1001 Normal mounting,; - - LEL R
reduced {2l iinde operation) nressure « 8 mm Hg for
88 s2c min
aAfLasurement diring sbove
test: '
Cullector to base J035 Bias cond. D, iceo == |} 0.1 [maoe
cutol! currem Vep = 65 Ve
Thermal 1ecislance i1
FN4ITS. TNG440 vy | o= 18 T W
2NA553 3.0 --- 25 |‘C'w
* Snigreup 2 2020
Tuvnpei by ulsing 1005 Prepulse cond: Vip - 0,

JNAITS, DNA440

FLE R % |

End potms: (See 4.4.2.)
{Same as far subgroup 2
of group B. )

ic - 0

Pulse cond: Ic « 1 5 Adc,
tp - 60 sec for | cycle;
tr <barg; iy < 6 xec
fore 4.4.5 and lig. 8)

o - 1.0 Adc.
fp « 60 xec for ) cyrles
tr < 8 sec; 1y« §rec

{see 4.4.5 and hig. B)

1)

- —
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TABLE OI. Group C inspection - Continued

MiIL-STD-750 LTPD Limits
Examination or test Ron
Method Details X iTX] Symbol | Min | Max | Unit
Subgroup 3 h=10{- -
High-temperature life 1031 | Tgpg = +200°C - EEETEN EETE P
{nonoperating) . {see 4.3.4)
End points: {See 4.4.2.)
Coliecler to emitter 3 Bias cond. D; iceo | --- | 0.1 {mAde
cutoff current VCE = 30 vde .
Power output —-— Ve = 28 Vdc;'f’in =1.0wW,;
{= 100 MH2
{see 4.4.4 and fig. 5)
ZN3375 Pout | 7.2 --- jwatts
2N4440 Pout |9.7 -e- |watts
Collector efficiency .- Voo = 28 Vde; Pip=1.0W; n 6% | --- |---
2N3375, ZN4440 f= 100 MHz; (see 4.4.4)
Power output - VeC = 28 Vdce; Pin =0.25W,; Pout 2,3 --- lwatts
2N3553 f= 175 MHz
(see 4. 4.4 and fig. 7)
Collectar efficiency ) --- Voo 28 Vdc; Py, = 0.25 W, N 0% | --- {---
2N25653 =175 MHz; (see 4.4.4)
Subgroup 4 =10 -~
Steady state operation lile 1026 (See 4.3.4) --- -—- e Y
ZN3375, 2N4440 . [Te = +140°C; P = 4.0W;
VeR = 28 Vde
2N3553 Ta = +25°C: Pe=1.0W,;
Vep = 28 vde
End points:
{Same as subgroup 3)

12
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HORIZ b
OEFL 1
]
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P.IN : . Ly L
(Zg = 50 OHMS )

P
ouT
(Z, = 50 OHMS)

Cs 1
__1 Cq

1 ?LS b T
Iy '

Cy. Cor F-100 9l
Cq. Cq: 4-40pf
Cs: 330 pl, disc ceramic
Cg: 1500 pl {feed through)
C-: 0.003 al. disc cerame
L1: % 1uwns Na. 16 wive, 174 inch 11}, 5716 inch Jong
19: Festite choke, 2 = 750 (£ 20%) ohms
Ly: 2.4 ph choke
L4 5wums No. 16 wire, 5/16 inch 10, 7735 inch long
Ry: 1.3% ahms, non-inductive

4+
<
"
i
I

FIGURE 5. RF amplifier circuis for 2N3375 and 284440 power-output test (100 Mz opesation).

+V
cc Pout

iZ,=50 OHMS )
PN BIAS S'?JB
(2g <50 OHMS ) TEE TUNER
3= BIAS
( 9—— sTuB
TUNER TEE .
N

FILURE 6. R¥ amplriier cocmn for 2N3375 and 2N4440 power-uuiput tesy (400 Mz aperaion),
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Pin
{Zg * 50 OHMS )

Cria

&

P

ouT

(2.~ 50 OHMS)
77N

L = c
/e ¢ © ¢

a4

[nd

[+ )
il

'

Cy. Co. Cy. Cyg 83590
Cy 1,000 pf (feed 1vough)
Cg: 0,008 pl, disc ceramec
Lj;: 2 wens No. §6 mise, 3715 inck 1D, 174 snch Jomg
Le: Ferrite choke, T v 450 ohms
L 2 1wes No. 16 wie, 14 onch 1D, 1.4 inch long
Lg: 4 wng No. 16 ware, 378 inch [D, 38 inch long

FIGURE 7, KF smplibier circun fin EN3355 power-ouiput tesn (§75 Mtir opcrauon).

O

FIGURE B. Burnows by puising test cncwnt.
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* 4.5 Process-conditionlng, testing, and screening for “"TX" type. The procedure for process-
conditioning, testing, and screening for the “TX " type shall be In accordance with 4. 5.1 through
4.5.8.1 and figure 8. Process-conditioning shall be conducted on 100 percent of the lot, prior to
submission of the lot to the tesls specilied in tables I, I, and T). (At the option of the manufacturer,
the non-TX type may be subjecied (o process-conditioning and testing. )

* 4.5.1 Quality assurance (lot verification). Quality assurance shall keep lot records for 3 years,
minimum, monitor for compliance to the prescribed procedures, and observe that satisfactory man-
ufacturing conditions and records on lois are maintained for these devices. The records shall be
available for review by the customer at all times. The guality assurance monitoring shall include,
but not be limited to: Process-conditioning, testing, and screening. (The conditioning and screening
tests performed as standard-production iests need not be repeated when these are predesignated and
acceplable to the Government as being equal to or more severe than specified herein and the relative
process -conditioning sequence is maintained.)

* 4.5.2 High-temperature storage. All devices shall be stored for at least 24 hours al a minimum
temperature iT}\S of 2007 C.

* 4.5.3 Thermal shock (temperature eycling). All devices shall be subjecied to thermal shock
{temperature cycling} in accordance with MIL-STD-750, method 1051, test condition C, except that
10 cycles shall be continuously performed and the time at the temperalture extremes shall be 15 min-
utes, minimum.

* 4§.5.4 Acceleration. All devices shal) be subjected to acceleration test in accordance with
MIL-STD-750, method 2006, with the Iollowing exceptians: The test shall be performed one time in
the Y; orientation only, at a peak level of 20, 000 G minimum for type 2N3553 and 10, 000 G minimum

for types 2N3375 and 2N4440. The one minute hold-time requirement shall not app‘ty

* 4.5.5 Hermetic seal {line-leak) test. All devices shall be fine-leak tested in accordance with
MIL-STD-202, method 112, test condilion C, procedure Ma or b {using ithe applicable conditicns
of 4.5.5.1 or 4.5.5.2), except that the gross-leak test shall be as specilied in 4.5.5.3.

* 4.5.5.1 Conditions for procedure Ila. The devices shall be placed in 2 sealed chamber and
pressurized to 50 psig minimum with helium gas for a mjnimum of 4 hours. The devices shall then
be removed from the chamber and within 30 minutes be subjected to a helium leak detection test.
Devices shall be rejected that exhibit a leak rate of 1 x 10-7 cubic cenumeter {ce) of helium per

second when measured at a differential pressure of one atmosphere. All devices exhibiting this

leakage rate or greater shall be removed from the lot.

* 4.5,5.2 Conditions for procedure [lb. The devices shall be placed in an aclivation tank, pres-
surized with Krypton 85 tracer gas in a nitrogen solution, for sulficient time to detect a leak rate

of 1 x 10-8 atmospheric cubic centimeters per second (atm ccfsec). Within lour hours after sub-

jection to this pressurization, the leak rate of the devices shall be determined on an attribute basis
using the general equation shown below. Any device exhibiting a leak rate equal to or greater than
1 x 10-8 atm cc/sec shall be removed from the lot. The general equation for use with radinactive-
gas leak test equipment is:

where;

leak rate in atm cc¢/sec.

net counting rale of tested part above background in c1s/min.

specific activity of the test gas mixture in uCi/atm cc.

counting elliciency of the system {or the given part in cts/min uCi.
pressure of test gas in aclivation tank during pressurization in atm abs.
pressure inside part under test in atm abs.

duration of pressurization in test gas mixture in seconds.

LI U I LI 1

4P YRV DO

b
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Production
process {ngpection lots Lots proposed Jnspection test Review of Non-TX
formed after final | | for Ron-TX | to verily LTPD| Groups A, B,| preparation
1. Raw material hssembly operation”] types Group A Cdataf for
2. Factory (sealing) Group B accept or delivery
processing . B GroupC V| reject
Lols proposed
tw l'vlvxvl
types
PGO Percent Process Conditioning™ 100 Percent Power Conditioning® Inspection
’ tests 1o verify
1. Bigh temperature storage §. Measurement of specilied parameter LTPD
2. Thermal shock p{2-Burn-in Group A
{temperature cycling) Group B
3. Measurement of speciiisad parameier Group C
3. Acceleration to determine deita and other rejects
4.Hermetic soal tests 4. Lot rejection criteria bassd on Review of
rejects Irom burn-in test Groups A, B,
fand C data for
lot accep
or reject !
'ilmi'
preparation
for
delivery

*ORDER OF THE TESTS [N THE BLOCKS SHALL BE PERFORMED AS SHOWN
FIGURE 9. Order of procedure dlagram for Non-TX and "TX" types.

* 4.5.5.3 Hermetic seal (gross-leak} 1est, All devices shail be tested for gross-leaks by immers-
ing in non-corrosive ethylene glycol at approximately 100* C for a minimum of 15 seconds and ob-
servad [or bubbles. Alt devices that bubble shall be removed from the Iot,

* 4.5.6 Preburn-intests. The parameters Icpg 8ad hpg of tabie §V shall be measured and the
data recorged lor all gevices in the lot, All devices shall be handled or identilied such thal the delta
end points can be determined after the burn-in test. Al devices which fail to meet these require-
ments shall be removed from the lot and the guantity removed shall be noted on the 1ot history.

TABLE IV. Bura-in lesl measvrements

.
MIL-STD-75%0 Lamits
Test Methad Details Symbol Min ] Max U"“J
Cotlector to emitter 3041 Bias cond. D; Vep » 30 Ve IcEO --- 1 .0% | mAdc '
cutolf current l
FPorward-current 3076 Veg = 5 Vae; I » 150 mAdc; hPFE 15 150 --- ]
trangier ratio puised (soe 4.4.1)

17



MIL-5-19500/341B

* 4.5.7 Burn-in test. All devices shall be operated for 168 hours minimum under the following
conditions:

Ta=2523°C Ve = 30 Vde P7 = 2.6 W (2N3375, 2N4440)
PT=1.0W (IN3553)

* 4.5.8 Post burp-in tests. The parameters Iogp and hrp of table IV shall be retesied after
burn-in and the data recorded for all devices in the lol. The parameters measured shall not have
changed during the burn-in test from {he initial value by more than the specified amount as follows:

4 lcpo = 100 percent or § microamperes, whichever is greater

AhyE = 22D percent

* 4,5.8.1 Burn-in test failures (screening). All devices that exceed the delta (A) limits of 4.5.8
or the limits of table JV after burn-in, shall be removed from the inspection lot and the quanlity re-
moved shall be noted an the lol history., I the quantity removed after burn-in should exceed 10 per-
cent of the number of devices subjected to the burn-in test, then the entire inspection loi shall be
unacceptable for the “TX" type.

3. PREPARATION FOR DELIVERY

5.1 See MIL-5-18500, section 5.

6. NOTES

§.1 Notes. The notes specified in MiL-5-19500 are applicable to this specification.

6.2 QOrdering data.
{a} Lead finish if other than gold-plated (see 3.3.1).
(b) Lead material (see 3.3.1.1).

{¢) Inspection data (see 4.3).

6.3 Interchangeability eriteria. Types 2NJ375 and 2N3553 covered herein are interchangeable
with the devices covered by the superseded MIL-5-19500/341A.

6.4 Typical power output vs frequency curves. The typical power oulput vs {requency for types
2NJ3375, ZN3553 and 2N4440 are shown on figures 10, 11, and 12, respectively,
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6.5 Chanpes from previous issue. The margins of this gpecification are marked with an asterisk
to indicale where changes (additions, modifications. corrections, deletions) from the previous issue
were made. This was done as a convenience only and the Government assumes no liability whatso-
ever for any inaccuracies in these notations. Bidders and contracters are cavlioned to evaluale the
requirements of this document based on the entire content irrespective of the marginal notations and
relationship to the last previous issue.

Custodians: Preparing activity:
Army - EL Army - EL
Navy - EC
Air Forece - 11 {Project 5961-0009-33)

Review aclivities:
Army - EL, MU, MI
Navy - EC, SH
Air Force ~ 11, 17, 85
DSA - ES

User activities:
Army - SM, MI
Navy - CG, MC, AS, 0S
Air Force - 19
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