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MILITARY SPECIFICATION

SEMICONDUCTOR DEVICE, TRANSISTOR, NPN SILICON, LOW-POMER

TYPE 2N918
e taMITY anth 1AMT WL
JANS . JANTX, AND JANTYV

This specification is approved for use by all Depart-
ments and Agencies of the Depariment of Defense.

1. SCOPE

1.1 Scope. Thig specification covers the detail requirements for NPN, silicon, ultra-high frequency

transistors. Three levels of product assurance are provided for each device type as specwfwed in
MIL-S-19500.

1.2 Physical dimensions. See 3.3.

1.3 Haximum ratings.
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1.4 Primary etectrical characte-istics at 1, = i3'( - (cntinuec.

Pees
Limit :VCE = 1)V dc
1. = 10 mA d:
_ |
1
Minsmum 10 ; 20 ; 20
Maximum | ! 200 ! |
i : J
2. APPLICABLE DOCUMENTS
2.1 Government documents.
¢. 1.1 specitications, stangards, and handbooks. Tne tollowing specitications, stanvards, anc nandbooks
form a part of this document to the extent specified herein. inless otherwvise specified, the 1ssues of

spec e tsuUes

these docume”ts are those (1sted "~ the 1ssue of the Department cf Defense [ndex of Speu\flcatwonJ and
Standards (DODISS) and supplement thereto, cited in the solicitation (see 6.2).

SPECIFICATIONS
MILITARY
-5-19500 - Sem-coraucta- De.ices, General Specif-zation for
STANDARDS
HILITARY
MIL-STD~750 - Test Methods for Semiconductor Devices.

(Unless othervise ndicated, copies of federal and m handbooks are
avaitable from the Standardization Documents Order Desk, Building 4D, 700 Robb1 ns Avenue, Philadelphia, PA
19111-5094.)

litary cnnﬁ1fir.f1nnc standards, and
Litary specrtications, standgar ang

2.2 Order of precegence. In the event of 3 conflict between the text of this document anc the references

cited herein, the text of this Jozument takes o"nceOence Nothvng n th\< do*ument, nowever, supersedes
A u
L

2 SEQUIREMENTS

3.1 Associated detail specification. The individual i1tem requirements shall be 1n accordance with
MIL-5-19500 and as specified herein.

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

s used herein are
deft ned sn MIL-35-19500.

o}

MO1ge source ~ontuctance
Sg - e B .. MNoise source conzuctance
;o L. e .o L. . Oscitlator,. power output.
RBE Lo e . . txtermal resystarce, base to emitter.

des‘gn, construction and physical dimensions

3 3 Desiqn, construction, and phvsical dimensions. Th
re

e
shall be as specified in MIL-S-19500, Appendix F, Figure 9.

3 3.1 Lead tinish. tead finish shall be solderable as defined In MIL-S-19500 MIL-STD-750, and harern

< Mareang U2uatel Sall be narked rouliordarie LT MIo-3-05000 AT the suoaen af the manutaltune

tne rarkirg of Tne roontry af oar i a ma e pmatted fear saa by af sk 1ezngastnr
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QUALITY ASSURANCE PROVISIONS

4.2 Qual-frzation inspectior.  Qualificatiom Inspection shaii be in accorgance with MIL-5-719500 and as
specified herein.

4.3 Screening (JANS, JANTX, AND JANTXV levels only). Screening shali be in accordance with MIL-$-19500
(table I1), and as specified herein. The following measurements shatl be made 1n accordance with table 1
herein. Devices that exceed the limits of table I herein shall not be acceptable

[ [ o - !
i i Heasurement 1
| Screen (see table II | - !
I of MIL-S-19500) [ | !
| | JANS tevel | JANTX and JANTXV levels i
! | { !
| | f !
‘ 4 |L1egor and hego ‘ f
7 I i |
| | | :
] 1
! 11 :;§501 and186‘2 . [ . 1,!C 801 and hp FE2 ;
= % of initial value !
}crcgo;g dc, whichever 1s !
jgreater; Ah ., = 215L |
FE2 :
} .
| l |
12 1See 4.3.1 iSee 4.3
| i I X
| | : ;
! !
| 13 ,Subgroups 2 and 3 of table I 1 Subgroup 2 of table ! herein;
| therein; Al BO1 © 100, of iAlc q = 100% of initial value
; fin1tial vatlue or 5 na dc, jor > nA de¢, whichever is
! iwhichever is greater; igreater; AhFEE = 220%.
i lAhFEZ = 215 J,. i
! I == ‘
4.3.1 Power burn-in conditions. Power burn-1n conditions are as follows:
2N38 . . . . L. VCB = 10 V dc, Py = 200 mv at TA = room ambient as defined i1n the general
requirements of MI_L-STD-750, (see 4.5).
NOTE: No heat sink or forced air cooling on the devices shall be permitted.

4.4 Quality conformance inspection. Quality confcrmance inspection shall be in accordance with
MY _€_ 108 and as specifred herein Group A& 1nspectior shall bae nerformed on each subtlot
MIL-$-1930C and as specf hereir Group A nspection shall pe med on each sublot

4.4.1 Group A inspection. Group A 1nspection shall pe conducted 1n accordance with MIL-S-19500 and
table I herein

4.4.2 Group B inspection. Group B inspection shall be conducted in accordance with the conditions
specr1fred for subgroup tecting 1n tadble IVa (JANS) and table Ivb (JANTX) ot MIL-S-75500. Electrycal
measurements (end- poiInts) and delta requirements shatl be 1n accardance with the applicabie steps ot tan.e

1l herein.
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.4 71 Gozup B oaesoection, tacle lva (JANS: of MIo-3-735I0

a. Subgroup 3, condition tor bong strength 1s test condition A. ALL internal Leads for each
<

gevice shail be pulled

©  3subgroup 4, congitien for intermittent operation lite are as follows: Vg = 18 v dc;
A . AW iy oae T i amliant mc Mot iman 1m the mmnarnl moeidrsmente o M1t _CTRo75”
“T = LU0 BiW 3L vA = JO0R GRRIENT 85 Ui Ty i 1nT SETT Ay STQL v Gt s U TALT 3T v,
parag-aph 4 3; on ° Yoo = P omeautes mirimur for 2 020 crces Ne neat sink oo
forced-air coollng on devices shall be permitted.

c. Subgroup 5, condition for steady-state operation life (accelerated) are as follows:
Veg T 10V de; T, = 725°C t 25°C for 96 hours, P, = 200 mW at Ta * 100°C or adjusted as
#quimed azcarding to the rchosen T vo give an average T = 2787 ¢

L.4.2.2 Group B inspection, table IVb (JANTX and JANTXV) of MIL-S5-19500.

1]

Cyibnsm e z P SR -~ etmady_ectatae Anarantisan | 1fa ara ae Al tAave

SUDGroup 5, CONGITION TOr STESCY-Staie OPEfation (i17¢€ are &5 T01I0WS

Voo = 10 V dc: P, = 200 mw at TA = room ambient as defined in the general requirements of
L ) - A

MI{-STD-750, (see &.5). No heat sink or torced-air cooling on devices snatl pe permitted.

b. Subgroup 3, condition for bond strength is test condition A. ALl internal leads for each
device shall be pulled separately.

4 4.3 Group C inspection. Group C inspection shall be conducted in accordance with the condi

4"’
—

specitied for subgroup testing in table V of MIL-S-19500. Electrical measurements (end-points) a
requirements shatl be in accordance with the applicable steps of table Il herein.

3
Q!n

elta

4.«.3.% Group C inspestion, taule ¥ of MI_-S5-19570.

a. Subgroup 2, condition for terminal strength is test condition E.

t. Subgroup 6, condition for Steady-state operation Life (accelerated) are as toliows:
Veg = 10 V dc, Py = 200 mi at T, = room ambrent as defined in the general requirements of
MIL-STD-750, (see &4.5). No heat sink or forced air cooling on the devices shall be
permitted. '

4.5.2 J1spositron of case (ead during eiectr-ca. measutemenis. All electirical measurements and operating
ti1fe test shall be pertormed with the case lead connected to the source.

4.5.3 Noise figure. The noise figure shall be measured us:ng commercially available test equipment anc
its associated standard test procedures (see figure 1).

4.5.4 (Collector-base time constant. This parameter mav be determined by applying an rf signal voltage of
“.0 voit (rms) across the cotlector-base terminacs, 3ns measuring tﬁt a
‘mpecance rf voltmeter across the emitter-base termirals. with f =
the following computation applies:

C voitlage grop v, ) with a high-
3.8 MMz used for the 1.0 volt signat,

-
[a)

(psec) = 2 x V.. (mtli.olvs)
. eb
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Graup A nspestrcn.

MIL-37D-750
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!
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|
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a -
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|
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LImits
Inspection 1, 5ymbo jn
- ¥
‘Methoc Conditions ; Min Max
:
3220 Vg o 2/ de; 1. = U Coeat 3.0 pr
\ , TOC km2oE ot T MHg } ’
| i . ;
TAman ~srcii1® Mt e 1 TDLL IRV} = 10 U A~ 1 = 0- i ! 1 7 | nf
TUMNEIL LT LWL VWLpUL | e !'% Y L, AE ~, \—oboz i L L A
| capacitance | {100 kHz = f < 1 MHz i ' | |
| | ! | | i !
,Input capacitance C 3240 (vpg = ©.5 W dc, = 0, :Clbo ' 2.0 | pf
| toutput open- | 1100 kHz £ f < 1 MHz { | : ‘
| circuited) ! ! I i :
| ! | | ‘ ! !
iMamnitiida Af ramman TTNA }u =z 10V de 1 = 4 0 ma de- |, | A D 18
[Magnitude of common 3306 [V 10 v de; 1= 4.0 ma de; Phged 5.0 3
| emitter, small- . [€7= 100 MH: i :
i signal short-circuit { i : ;
| forward current i ! : :
| transfer ratio : ' i : )
INo1se figure ; Veg = 6V dc; I = 7.0 mA dc; INF 6.0 B
i B €2 AN MUe-e oA = 2 5 mmbe H f
i i L= ov fng, SS = £.3 WMo { i | i
| I ‘(see L.5.2, 4.5.3, and figure 1) | i
‘, i ! !
Ismali-s1an3al power I 3254 Veg = 12 v de; 1. = 6.0 mAa dc, ‘Gpe i3 A8
= ~
| gamn t°= 200 MHz: (see 4.5.2 and '
i tigure 2.
; i !
CAllactar _maca *ima o = D Y de 1 = 4L DN mA A .- I 25 ne
LULVLTLLUY YaotT Lnng 'c - LA vouL, AE -.\W WA uUC ‘Ib’ \.‘_ <7 o
constant 1f = 79.8 MHz (see 4.5.2 and
' E ]
! i
Qscittator power fVCE =18 v ooer 1. = B.O mA 3c; Po 37 mi:
output '$72 300 n-=z (see figure 3)
A larrar sffyesan- \ - 12 ~c ~— R () ma Ar- i 0%
{o.lector eftrcienyy ; Vee 1 v gc. L.z 8.0 mAode; i &3
i “t 2 500 n-z (see tigure 3)

Subgroup 5

iNot apoplicable

1/ For sampling pians,

see MI_-35-19530.
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Inspection

w

-~

D

Collector to base
cutoff current

|

{Coliector to base

i cutotf current

:

|Emitter-base

| cutoff current

|

|Collector to emitter
| voltage (saturated)
I

1

1

|

.Forward-current
transfer ratio

Emmiimmcd  atim e
rorwaru~-current

| transfer ratio

ar. Boans p sy lm, reazurenent ;.
FiL-STD-750 ‘
j |
Method ! Condrtions ‘
3036 Bias condition D;
Veg © 25 vV dc
3036 Bras conoityon D; !
iVee = 25 V dc i
§ |
3061 |Bias condition D; |
IVC8 = 2.5 Vdc |
i
3071 i1, = 10 mA dc
‘IB = 1.0 mA dc¢
|
]
TNLL ‘Yoet rarmAieinn A
SO 1C3L CORGILION A,
‘1. = 10 ma de;
'1g = 1.0 mA dc
I
3076 !VCE = 1.0 V dc;
il = 3.0 mA dc
|
N7 ty = 1N Y A~
SJUT O )VcE - v v us,
!XC = 10 mA dc
+
|
3036 [Bias condition D;
i\.l,‘,g = 25 Vv dc
|
IM2L IRyl - A N AP e
U76 iVep = 1.U V dc;
11.7= 3.0 mA dc
l C
3071 |

L%}
o

n
[ss]

ts 1
Coumt
Max
10 nA d¢
20 NA de¢
!
10 | nAdc
|
i
0.4 | vV dc
i
I
1.0 | Vv de
200 !

U T

1s _greater.

o

[ V]
)
(13

oo

w

electrical measurements for table [va {JANS) of MIL-S-19500 are as follows:

Subgroup 3, see tabie Il herein, steps 1
Subgroup 4, see table 11 herein, steps 1
Subgroup 5, see table 1] herein, steps 1

ubgroups 2 ang 3,

Yo vVre & ok 2 7

Su
level and steps
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Subgroup 6, see tabie Il he
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1 herein, steps
r JRN, JANTX, ang
n, steps 1, 3, 4,
©iAN IAMTY  and
f JAN, oRiti A, atiQ

, and 10 for JANS
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The test fixture shall consist of a 40 MK

NOISE FIGURC METER
THEWLETT=PACKARD 342A OR EQUIVALENT)

Q O~
iWPUT 60 Mz
TEST FIXTURE [ VHF NOISE SOURCE
60 MKz (HEWLETT-PACKARD 343A OR EQUIVALENT)
o— } ISEE NOTE 3} o
—

POWER SUPPLY

(CONSTANT Ic AND Veg!

ured ampl:fier and suitable biasing

.~ iamy s € AmAL, Masime tashnssiian

|lig ver y l‘lyl"lquUCIlLy UC3|HII XCLI||Ilun§.
The eftective source susceptance shoutd be tuned for each device being tested to obtain
minimum noise figure.

The HP-343A has a 50-ohm output resistance, therefore a suirtable impedance transformer
must be used to obtain an effective source conductance of 2.5 mmho at the transistor
with minimum Losses,

....... P P

.o v ehemild b - . Vs
CIFCTUITS. It snouwg D& constructed utils

FIGURE 1. Block ciagram for norse-fiqure test.

Source: https://assist.dla.mil -- Downloaded: 2016-12-04T00:58Z
Check the source to verify that this is the current version before use.



MIL-$-19500/301¢C
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NEUTRALIZATION PROCEDURE

a. Connect a 200 MHz signal generator (with 3 50 ohm output 1mpedance) to the input terminals
of the amplifier, and connect a 50 ohm rf .oltmeter to the output terminals of the
ampli1frer.

b. Apply VEE and VCC to obtain the specified test conditions.

c. Adjust the output of tne signal generator to approximateiy 10 millivolts and tune ¢, and 9
for maximum output.

d. Interchange the connections to the s:gnal generator ang ~f voltmeter ang w1th sufficient
signal applied at the output terminals, ture Ly for a minimum indication on the rf
vollmeLer .

e. Repeat this sequence until optimum settings are obtained for all variables.

CIRCUIT-COMPONENT INFORMATION

(N 3-12 pF

e ana (7: 1000 pF

£3: 1.5 - 7.5 of

C4 and (S 0.01 uF

C6: 0.05 uf

[ 3. T No. 16 AWG 5/16" ID, 7.4 (engtn, Turns ratio ~Ztol

Le: 0.4 - 0.65 uh, Miller No. 4303 (or equal) -

L3: B T No. 16 ANG, W" ID, A" iengtn., Turns ratio T~ 8 to 1

Lé: 200 HHz RFC N

RY: 1000

ug: 1T KD

FLOUFE oo Smail gl
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L4 Ce
| ( P
T ae v 15 ) a
FLOATING | ca ~ | | ouTPUT
< +— +——0)

DOUBLE - STuB
TUNER

i

-
—

g

—

1
<

m

m

OSCILLATOR ADJUSTMENT PROCEDURE:

“Measurement of P

1s as follows:

Set V

Chasl
Lhedx

ao oo

g

Adjust the stul

shall be made in this circuit or a suirtable equivalent. The circuit adjustment procedure

and V E to obtain the specified test conditions.

tuner to obtain the maximum output at the specified frequency of oscillation.
1 and racar ¢

naracannry
ie SnG Tesel 5

Y
NCLT55ay .

iciency ( termined as
p
nini o X100 Wnere P_ 1s 1n milliwatts
120

CIRCUIT-COMPONENT INFORMATION:

€1 and C3:

ce:
Ch:
R1:
L1

L2:
L4

and L3:

1000 pf
50 pf
75 pF

2 2

[%9)
c.e e

500 mC RFC
2 turns No. 16 AWG, %" of, 1-" length
9 turns No. 22 AWG, 3/16" 0D, <" length

Double-stub tuner consists of the following commercially available components:

2GR T
1 GR
1 GR
4

1 GR

e 7L TEE (or equivalent)

874-D20 Adjustable Stub (or equivaient)
874-LA Adjustable Line (or equivalent)

R7L_UNT Charet_Circuit Toermination (or enuly
SY&=WNS Short-Lyrourt ferminataon (Or equ

FIGURE 3. OQcerilator power output
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5. PATKAGING
. Y Dacbom:ima mam s ;ae o+ Trho caiamamants $om mmcbmmsmes skl l e v masmmsdonaa cek Mt _c_108M0
P raCkaging "cQui"emeEints. tNEe TEaUIrements 707 pPatkaging Snaly O 10 alilrlainCe will fat-a-i720wy.

(This section contains information of a general o~ expianatory nature that may be helpful, but 1s not
mandatory.)

6.7 Notes. The notes specified in MIL-$-19500 are applicable to this specification.

-

€.2 Acgquisition reguirements. AcCQuisition gocuments snould specity the toliowing:

a. lssue of DODISS to be cited in the solicitation.
b. Lead finish as specified (see 3.3.1).

c. Product assurance level and type designation.

6.4 (Changes from previous issue. Marginal notations are not used in this revision to identity changes
with respect to the previous 1ssue, due to the extensiveness of the changes

CONCLUDING MATERIAL

Custodians: Preparing activity:
Army - ER Army - ER
Navy - EC
Air fForce - 17 Agent:
HASA - NA DLA - ES
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Army - AR, MI
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DLA - ES

(Project 5961-1416)
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Air force - 15

-t

Source: https://assist.dla.mil -- Downloaded: 2016-12-04T00:58Z
Check the source to verify that this is the current version before use.

™MIL DIV - 12V 1



