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bDLfTARV SPECIPfCATION

SEMfC0NDUCT05f DEVICE, TuKNEL DIODE,

TYPES 1N3719, 1N3715, 1N3717, 1N3719 AND 1N3721

1. SCOPE .

1.1 Description. - TMsspecification cmer8tie deWlrquirements forgerwim tiel&tienud
is In accordmce wllh Specification MIL-S-1 8500, except as otherwise 6P@cUied herein. CbaraclerlsUcs
.shafl be an follows:

b % VP VFP c.

TYPE
mAdc mAdc mVdc mVdc x

1242713 0.975 0.075
1NS715

5B 475
3.15 .165 58 475

‘SflN 1N3717 4.68 .350 5B 41s
1N3’S19 9.75 .750 S6 475
1N3721 21.5 1.65 58 475

1N3713 1.025 .140
1N3715

72 535 5
2.25 .910 73

MAX IN3717
535 10

4.82 .600 72 5s5
1N2719 10.25 1.40 73 525
IN3721

:
22.5 3.10 72 5ss 100

1.2 Abmlute maximum ra2ings. -

12# I& TSIS

TYPE
(0pe22n6)

mAdc mAdc “c “c

1N3713 10 5
1N3715 20 10
IN3717 50 25 -5510 +200 -55 to +lca
1N3119 50 50
1N3721 50 50

~&rate mvxim.m currentn l’%/”C fn fhe mmse TA - 25°C tO
TA - 100”C.

2, Applicable DCCUMENTS

2.1 The followlng documents of the 18s.+s 1“ ●ffect on tbe date of Invitation for biti or rawest for PrO-
poaaf, form ‘a prt of Uds spec Uicatlcm to the ~te”t npecif ied herein:

SPECIFSCATION . . . . ..

bfILSTARY
MfL-S - 19500- &mlconductor Rice% 0erera2 SpsclflcaUOn 10?.

STANDARD

I

MILITARY
MIL-STD-750 - Teat Me ffmda for &micmdmtor Devlcea.



mL-8-lHOO/260(NAW)

(C~as & ~tflcattorit., standwds, drawknsn, and Wbftcaticms required by ouppllers in comectlan with
~tffc procurement funcUOnB ahwld be Cbffdn.?d from the procuring actlvlty or w directed by the contmct-
* *CU.)

a. Rmufzu’ms

S.1 Oamrmf. - Diodes sfufl M in accordance with Speclflcation MI L-S- 19S.00 and an apecffied herein.

S.2 Abbrc?kakkaM Md zrmbols. - Tbe ak4WeVktlmM and nymbofs used heratm are defined in specification
UL-8-1* ud u folfoww

Ip - WA pmt current

b - Vauay pokllt mmatt -
.. . .. ......-—

VP - Pnk pknt mltage

Vv - Vallq potnt Volage

Vrp - ?orward Toltage In the lnjectlon regton corre~pomffng to that @nt an the forward chak-acter-
Istic where lbe current 18 equal to the specified maximum paak point current.

VFS - Forward voltage in the inJecUon regfcm corresponding to that poim m tbe formard character-
Imlc where tbe current IS cquaf to onequarter of the nominal peak paint current.

c . ValfeTpaint termtnal capacitmce.

Q . Tbtaf series remhtance.

-G - Mu.knum terminal negmiw conductance.

8.s m , cmatructlon md F41ynicai dfmennlona. - Dfcxtes hall be of the design, conatknctlon and
@y*af b- Ulms Sbzwn cm IIgure 1.

S.4 Porformanca cbamcterlatica. - Performance character lstlca shall be u ahovn in tables 1, U and fI1.

3.S ~~.- The folfuwfng marking ttdl be required

(s) TTP deolgnalion.

S.5. 1 The foUWtng marking speelfled In Spectflcatlon MIL-S- 19500 may be omitted from the body of the
dtd:

(m) USN prefkx.
(b) QuaUflcau.m-deslgnutlon code.
(c) Ccunt~ of Ori#n.
(d) Acceptance tile and innpectlon lot Identiflcatlom
(a) Manufm.zturer,a Idemiflcattcm.
(f) Color btnd Identlfimkim.
(KI RefmbiUty lndlcator.

S.5.2 AU Of the Shove markingo shall be pfkced on the unit package.
. . . .. .

8.5.3 POIUltJ sfull be M sbcmn on fi~-re 1.
. -----

4. QUALITY ~UNANCE PROVISIONS

4. f &MuUnI @ InapeCtlon, - Sampling and hmpection shall be 1“ accordancewith SpecUlcaUon MIL-S.
19500 d aa cpuiflti herein.

~~$,,~~- QUllfic.ttmteata mkIlb?cwticted&t ai@kmtoq Imtisfactoryiotne Burea.
flcntlcm testo ahail oan~t~t of the temm Bpecif ied in,4.4, 4.5 and 4.0, (Application for QuaUfica -

Uca tmtl stallbe rnmde 1“ accordance WUI. ‘,Prov18ionn Governing Qualification, - (see 6.1]).

4.3.1 AccerAance prc.mdur. ?.. Wile” a second sample lb chosen, tbe total sample shall be assocmted
Wlh the minimum rejertlu!, numb9re 8how” In tables 1, II and u1.

a
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4.3.2 Acceptance inspection Inform’’t ion.- When specified in the contract or order, one copY of tk+ac -
ceptance inspection data pertinent totheinspecf ion lot shall accompany the shipments.

4.4 Group A inspection. - Group A bspection sbllconsist of themamlnations ~dtests8hlnttiIe I.

4.5 Group B inspect ion.- Group B inspection shall consist of the examinations and tests showm in table II.

4.8 Grouv C inspection. - Group C Inspection shall consf8f Oftheexaminations andtestashawn intablefff.

4.7 Methods ofexamination adtes~. - Methods of examination and test Sbllbean ahwnlntiblesl, U,
1f2 and as follows:

4.7.1 Pe?-k point current (1p). - Thevoltise current chracteristic ofalunel diode isshmonflwre2.
The peak pmnt of the tumeI d~ode is shown at paint A on figmre 2. Peak point c.rren! shall be measured by
the nw,.hod described or equivalent. The diode shall be mounted Ina }Igwlth two lPW im+ucf?.nce Pealtiora,
R2 and R3 m integral part of the jig structure (see figmre 3). A de voltage variable from O to 500 mv dc with
a 5 mv p-p ac componem at 1000 cps superlm~sed on It shall be applied to the jig through a series resistance
R 1. The ac and dc voltage drop across resistance R3, which is proportional to ttw dc Current and the supe-
rimposed ac current of the funnel diode, i8 monitored. Cm [ncr.?asing the dc voltage fmm zem volts, the ac
fundamental output wilt A] when the peak point is reached. Al tfds pl”t, V]/R3 will quat the peak polnf
current of the tunnel diode. The peak point current test shall be calibrated by Obf?.inlng a preC18e measure-
ment of the value of 273 and then reading IF. as V 1jR3,

4.7.2 Valley pdnt current (1 ).- The valley point of a tunnel diode IS show” al point B on figure Z.
Valley pobd current shall be mea%ured by the method descritn?d or eq”lvalent. The test eihall be prrformed
in the jig used for the peak point current measurements (see figure 3). A dc voltage variable from O to 1000
mV dc with an 20 mv p-p ac component at 1000 CPS superim~sed on it 8ball be applied to the jig through a
series resistance RI. The ac and dc voltage drop across rem.mance R3, which IS proportional to the dc cur-
rent and the superimp.med ac current of the tunnel diode, is “Onitored. Cm decreaa[ng the dc voltage from
1.00 volts, the ac Iundamenta 1 outpuf will “uII when the valley 16 reached. Al this point V l/R~ will equal the
valley point current cd the tunnel diode, Calibraticm for the valley point current test may be obtained by
obtaining a precise measurement for the value of R3 and fhen reading IV aa V1/R3.

4.7.3 Peak point vol fage (VP), - Peak poi”f voltage shall be measured by the method described or
q“ivtiem. Pe ak point volfage shzll be measured i“ the current shown on figure 3 under the ac null balance
conditions of lhe peak point c.rrem lest (see 4.7.1). At the point of balance, ihe dc voltage across tie tunnel
dwde shall be rneas”red, “sing separate voltage Sensing co” facts. This voltage IS qua] to the peak pint
voltage of the um.ef di~de. The calibration procedure for lids test consists of verlfyl”E the calibration of the
d, “Olfmeter used 10 m@aS”re the @k “Olfage.

4.7.4 Valley point voltage (Vu), - Valley point voltage shall be measured by the method de8crlbcd or
equivalent. Valley paint voltage s II be measured in the circuit shown on figure 3 under the ac null balance
conditions of the valley pdnl c.rre”t test (see 4.1.2). At the point of balfmce, the vOlfaSe acrom the tunnel
diode shall be measured, using separate voltage sensing contacts. This volfqfe sbalf be equal to tie valley
poi”f voltage of the f“”nel diode. The calibration procedure for this test conslms of verlfylng the ea.flbratlon
of the dc voltmeter used to measure the valley voltage.

4.7.5 Forward voltage pint (V=). - Tbe forward voltage pofnt VFp Is shown at whit C on figure 2.
Forward voltage poinf shall be measured by the method deecribed or qtdvafent. The forward voltage of a
tunnel diode shall be tneits” red In the circuit shown m figure 4. The dfode dull be inael ted fn the tebt .?lfpa
and tbe current source shall be adjusted 10 a value of curmmt equal to fhe specified maximum peak cur; ml of
the tu””el diode. The reading o“ voltmeter V 1, tmins separat? voltage se”slng contact a, in fhen equal fo ffw
V ~P of the I.nnel died:,

4.7.6 Forward voltage poinl (V=). - The forward voltage point VF5 in shown at point D on figure 2.
Forward voltage point sfialI be measured by the meffmd de8crf bed or equivalent. The forward voltage of a
lm,”el diode sfull be nteas”red (II the circuit shc%m on figure 4. The diode ahafl be lnser fed in fhe tmm CUM
and fhe c“rrem source shall be adj”s!ed to a value of c.rre.!, farger thanthe p?ak point current, ao that the

..diode will switch lo its high voltage state. The current from fhe current murce If then reduced to a value of
c.rre”t equal to 1/4 of the mmnmaf specified peti currem O! Ihe tunnel diode, the readtng on voltmeter VI 18
equal to the V p5 of lhe tunnel diode.
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4.7.7 ClpaclLmce (C). - CaFacUance shall be mea8ured by the method described or equivalent. The test
circuit for capacltknce meamirements ehall be as shown on figure 5, A radio frequency bridge calibrated in
terms of a dwnt reeletance - capacitance combination shall be used for the measurement. The problems of
internal bridge and connecting lead Inductance cm be reducedby the use of external standards 1“ the subsUtu -
Ucm measurement ansembly fiiown on [iSure 5. CST i6 a capaclfance standard. The conductance sfiudsrd,
Rr, 1s ● high frequency reaimor mounted in a diode encapsulation BOas 10 have a knmm shunt capac Name and
an inductance, Lr, very nearly equal to that o! the diode. The bridge i8 balanced initially with R, i. :he ci r -
cult. For UIIO Inltfal balance, CST c.hall be 8et to a Iarger value than the expected diode capacit~ce. The
dfode to be measured la then substituted for Rr 1. the circuit and the conductance made equal to that of R, by
U@mtlng fhe blm voltage. A high re801.tiOn bias supPlY Is necensaw for this adjustment. The bridge is re-
bskanced by reducingCST to compemate fcr the differences between the capacitances of the diode and Rr.
TbM Cbmtge in Csmcifance of CST with the dfode inserted in place of the resistance, added to tbe capacitance
d Rr, cquala the terminal shunt ciWKtCltMce of the tunnel diode. The signal level used i“ the capacitimce
measurement ahafl be cmall enough no that reducing the Bignal amplitude dram not cfumge the accw-acy of the
mmsuremmit wittdn the required UmU8 of accuracy of fhe test.

4.7.0 ?btaf Serfea realmaoce (R@.- Total neries resistance shall be measured by the method describ+d
or quftieat. tal ●eries rec.lntance RS shall be measured in the circuit shown on figure 6. The tunnel
dfoda tfulll be oprsted in a bridge circuit consistl”g of two fixed resistances and cme variabie resistance.
Tha WWnnce Of the trace aa a funcllon of the reslsunce values is alno shown on figure 6. The diode in the
I*ot cIMI1 be operued at a revernebiaa of 100 times the maminal peak curr.mt of the tumei diode. At balance,
ktm rcfatkm bcfwaen the reslmanceo o! the bridge arms i~:

4.7.V Maximum terminal ne~tive conbctance (-G). - Maximum termlnai negative conductance shall be
m~ In fha clrcull ~ ~ f@re 7 Or WJlvalent. The realmnce vaiues for various peak current
-~ U* &O= In ~fe ~ ~der amcific conditiOnn. ReaistOre R2 and R3 S~il be of low inductice COn-
stnutim. A dccndu bm with & Ioweat range of 0.1 n per step IS connected as Q. As e.hmm O“ the sketch i“-
cfudd In flgim 1,when R4 . I/-G, the middle portion cd the scape tnce Is horizontal, a

4.?.1O Rimtlme (1 ).- Turmel diode risethne shall be measured in the circuit show” on Iigure 8 or
4q.lnlent. ~lpa nbail be used to make confact to the diode and to preserve the tmpedmce match
of ffte rocket. The circuit $hall be connected to a Tektro”b type N harnpling piug-in unit or equivalent
mcunted In a Tek[ranta 530 or 540 scrles oscilloscope or equivalent. Risettrne hall be measured from the
10 to tbe 60 ptrcent pints o“ the output voltage waveform, A iypical risetime waveform is also shown m
figure 8.

5. Pf4.CPARA170NFOR DEL5VERY

6,1 PrqaratIm for dellvery shall be In accordance with Specification MIL-S-19500

e. NurEe

6.1 The ●ctfvlty mspmaible for the qualified products iist i6 tbe Bureau of Ships, Oeparlmem O! the
~~. Wa-m 1S, D. .C..-uid lnformaftrn P@rtilning to qualificaticm of products may be da fained from &TM-
u51vlty. A@lcMlrn for qu811flcsUm Iest# shall be made in accordance with ‘-Provi810n6 Governing Qualifi-
-1=.”” (Copk*a M “Prwlalas Gwemlng Ouallflcatl.m,c may be obtained upon applfcaf ion to Commanding
Offiear, lfsnf &wy ~cU, S001 TuLvr Avenue, Phlladeltiia 20, Pa.)

Prernring activity:
Navy - Sf@a
(Pmiect 5960 -NS87(tiAV-4 ))

4

. .. . .

●



‘o

●

Examination or test

Subgroup 1

rim-al and “mechanical
examination

Subgrwp 2

Peak @nt current

1?42713
1542715
1N3717
1N3719
1N3721

Peak paint VOltase

valley point volmge

Forward volfage point

CaFcitance
1NS713
1N3715
1N3717
1243719
1N3721

~mKIs!@
Forward TOMV POIIII

&rlen remimnce

1N3713
1N3715
1N3717
1NS710
1~721

hfH,.s.le5w/3e9(NAvv)

Table I - Group A inspection.

Condlt40ns

UL-STD-750 Specific
Method Condflions

2071

I

See 4.7.1
?] re S vafue8

n

25 25 50
10 10 20
5510
224
112

I See 4.7.2
FIBT

25
10

5
2
1

S@!

!31
R2-

Uea
m

25 50
10 20

s 10
24
12

7.s

See 4.1.4

See 4.7.5

see 4.7.6

S4e 4.7.8

.TPD

—

10

5

10

-

—

W
10.

4

5

4

rmbd

1P

%

‘P

“v

‘FP

c

VFS

f%

LiI

Min.

0.975
2.15
4.58
S.75

21.s

.07!

.16!

.3s

.75(
1.65

S8

)1s

175

. . .

. . .

. . .

. . .

. . .

I lo

. . .

. . .

.-.

..-

. . .

1

w.

1.025
2.25
4.82

10.2s
11.5

.140

.s10

.400
1.40
3.10

71

I*

iza

5
10
15
50
Iw

,.-

4.0
S.O
Xo
1.s
1.0

6



MJL-S-14M0/W4(NAVY)

-ukti.m or test

S4!?lm@
Pbyslul dlmenslam

kklbpulp &

Bnh40rtqbat

Twllpsrlture Cyclhg

Thcrd shock

Vlbntla htlgue

Vlbmttm vsrltble
hqlmacy

Cmmm accelemtlm

mm-alp #

Tmmhil drmztt!
(lead fmz’ue)

alb2r0.lp w
&ll atma+ere (cor -
rmlm)

Zubgroup a

HI* temwrm.re
life (nmiopemting)

Table U - Group B Inspection.

CondltIonB

ML. ETD-750
Method

20d6

2031

1051

1056

1021

aoi6

2046

2056

2008

30s6

1041

1031

specific
Ccmdktlons

.,, . . ,.
cycle

hnd. A
acev low
empernture
es” i S“c

:ondIticm A

hnit tnitiaJ
:onditloning

,500 c, 0.5
nnec, 5 blows
!a 4 PJ&les,
otti ZOblows.
ton opcrati”f
~~}z,)l’l,yz

nonoperating,
IOG

Vo”ape rating,
iOG

10,000 G, 4
@es, ~ ,21,
KjkY2

:mditlon E

T . Iw.c
+m.

.TPI

10

lU

10

15

15

A.]

—

m
Re]
w.
—

4

4

4

5

5

pmbol

Limit 8

Min. mu.

i,

Jnits

.—

6
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Rumination or Test

Subgroup 1

ntermittent operation
[[e

;nd paints (for sub-
roups 2, 3, 5, 6 and 7

leak point current

alley paint current

eak point volutge

‘orward vollage point

MIL-s-195w/26B(NA”r)

Table U - Group 11 inspection (cent’d.).

Conditions

MSL-STD-750
Method

1036

specific

0n50*2min
Off 10:2 mln

IF . 5 mAdc
IF ■ 10 mAdc
IF -25 mAdc
1P. 50 mAdc
IF -50 mAdc

See 4.7.1
Fi re 3 valuel

m

R]

25 25 St
10 10 2C

5 lC
;24
112

See 4.7.2

See 4.7.3

See 4.7.5

—

.TP1

. 1(

—

m
w
Vo

—

—

SymbOi

1P

f“

“P

‘FP

fJmlt8

Min.

0.950
2.10
4.46
9.50

21.0

55

10

Max.

1.0s0
2.30
4.94

10.50
2s.0 I

_J

20%

75

40

—

UONI

nAdt
nA*
am

ddt

m

W

Tests Ileted in them subgrLmpa are destructive tettta

7
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Table D2 - Group C Inspection.
(Test period = 6 monlha)

Condlt 10”8 Ml” Limit8

~mlnmtlm or Tem ~L-mD-750
specific

LTPD Rej Symbol Unltn

Method Conditions
No. Min. Max.

Nc@?r ctictance See 4.7.9 10 4 -G
Fi re 1 value8

lm71s
im715

m

25 25 50 -.’1.5 9.5
10 10 50

mmhc

lm?ll
16 22

5510
lm719

w 46

lm7al
224 75 95
11 2 160 220

Ittw time See 4.?,10
FI re 8 vatuen
~ 10 4 “

im713
lm715

4.IH 10 --- nm?c

im717
470$7 8 . . . “~~~

UFallo
47m 6 --- “MC

llmal
am 6 . . . ~~~
27m 4 . . . “~~

8
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ANODE
/: ~cty:l

I

. ..-.

symbol

a

b

c

d

e

f

B

e-pyj._ ..,..J

lnchea

Mh

0.018

.095

.070

.0s5

.055

1.000

.Ws

Mu.

0.022

.110

.060

.110

Milliuntem

Ndo 1: Two leads.

Min.

0.46

2.42

1.76

2.16

1.40

M.4

.08

0.56

2.80

2.20

2.80

Note8

1

1

,0
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10

A c

~ —- -- ++

“P
v v FS FP

Figure 2 - llmneldicde vollage-current characteriatlc.

%

‘EllIg!f
I_. ___ _ _.”;

Figure3 - Lint circuit for lP, Iv, Vpimdvv
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Figure4 - Llatcircult lor VFpahd VpS.

@

R
r.

Mu lmvcTmc!J
CONSIRUIZION IS
NSCE.5SARY

\m7-
1 WV

PASS

IIT

BIAS
FILTSB WPPLY

CSI

Figure 5 - Diode capacitance measurement fOr v ~ Vv.
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TF=7i!n’ .fJQ!i:Puis H H , ,,

I GSFWSATOR

L~ 1- ,,..
2 .’-) !.’

=. .,
H-H. Places of f=?
v-v. Phcec of CRO

C2RCWT

R
% L>RS

% --KR2 5; ‘s

%

t
\,

‘2 L<%

‘1

“\

\ J

CRO D1SPLAY

rlgure 8- F15 rneanuremeni circuit.
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CRO DISPLAY

Figurel - -G measurement circuit.
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