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3 October 1966

MILITARY SPECIFICATION

SEMICONDUCTOR DEVICE, DIODE, SILICON, MIXER

MUDA 1371100 AXTN 13T1 100N
LXIXED INNL1vG AND ANLIvann

This specification is mandatory for use by ali Depart-
ments and Agencies of the Department of Defense.
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1. dLur.

1.1 Scope. This specification covers the detail requirements for a silicon semiconductor diode
types 1N1132 (forward polarity) and 1N1132R (reverse polarity) for use as a mixer in the S-band
throngh the X-band receiver. Ratings and characteristies as specified herein are applicable to both
types.

F, 1/G VSWR

db ohmé ratioi -
Minimum -——- 1060 _—
Maximum 9.5 200 2.0

OPERATING AMBIENT TEMPERATURE: -65° to +70° C

STORAGE TEMPERATURE: -65° to +70° C

Z. 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 to the extent specified herein.

SPECIFICATIONS

STANDARDS

Defense Electronics Supply Center

B65017 - Assembly, Tri-polar Diode Holder.

C66054 - Burnout Test Adapter for Microwave Diode Type 1NZ6.

C66058 - Burnout Tester for Microwave Diodes 1N21B, 1N23B, 1N23C, 1N23CR, 1N26,
1N28, IN53, and 1N78.
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(Copies of specifications, standards, drawings, and publications required by suppliers in connec-

arrid €3 i Frannfi
tion with specific procurement functions should be obtained from the procuring activity or as directed

by the contracting officer.)

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

3.2 Abbreviations and symbols. The abbreviations and symbols used herein are defined in
MIL-S-19500, and as follows:

€n- -~ -~ - - Open-circuit voltage of the pulse genex‘ator.
Fi- - - - - Average noise figure of IF amplifier.
Fo - - - -Overall (receiver) average noise figure.
1/G - - - -IF conductance.
L-o---- Conversion loss. .
N-o---- Output noise ratio (noise temperature ratio).
RG - - - -Internal resistance of the generator,
RR - - - -Reverse resistance.
3.3 Design and consiruction. The semiconductor diodes shall be of the design, construciion, and
physical dimensions specified in figure 1.

3.3.1 Platiiig. The diode shall be plated as specified in figure 1.

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

3.5 Marking. The following marking specified in MIL-S-19500 may be omitted at the option of the
manufacturer:

(a) Country of origin.
(b) Manufacturer's identification.

3 u ingle nulge. At the end of manufacturing processes and prior to selecting samples

for testmg, all diodes shall be subjected to 100 percent burnout by single pulse test, only once, and

shall be performed in accordance with Method 4146 of MIL-STD-750 using Drawings B65017 (including
5 T

wiinoe nlua) (ORRN CRROS8 and E = Q0 VAr- minimum

shorting plug), C66054, and C66058 and E = 90 Vde, minimum.

and
2z, and

4. QUALITY ASSURANCE PROVISIONS

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

4.2 Test conditions. Unless otherwise specified herein, the test conditions, when applicable, shall
be as follows:

P=10mwWz 5%
f= 6,750 + 5 MHz
1/G = 150 +-10 ohms; +j0 ohms

DT — 100 &+ 1 Ak
A= Avv T 2 Unaldio

Ir = 0.75 + 0.5 mAdc
Drawings B65017, C66054, and C66058

4.2.1 The DC bias of 0.75 mAdc is established without the power applied.

4.3 Qu ification inspection. Qualification inspection shail consist of the examinations and tests
mﬁ in tahlpq I, M, and ITT. Qualification testing of either polarity is sufficient to obtain qualifi-

e
catio pproval of both polarities
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[A 1
{SEE NOTE 6) N
@ OUTPUT TERMINAL
/

(® ALTERNATE SHAPE
FOR END OF PIN

~ | Dimensions in inches with metric
Ltr | equivaients (mm) in parentheses
(see note 2)
Minimum Maximum
A 2215 (5.46) | .220 (5.59)
B .734 (18.64) | .766 (19.46)
C J47 (3.73) --—
D 01 (.28) | 028  (.71)
E L007  (18) | 017 (43
F 031 (78) | 033 (.88)
G 42 480
J 406 (10.31) ———
K 007 (.18) | 017 (.43)
L Q071 (1.80) | .081 (2.06)
M D048 {1.22) | .078 (1.38)
N 179 (4.55) | .189 (4.80)
NOTES:
1. All dimensions are in inches.
2. Metric equivalents (to the nearest .01 mm) ate given for general information only and are based upon 1 inch = 25.4 mm.
3. Finish: .0002 inch (.005 mm) tin plate over nicke! flash, or .0001 inch (0025 mm} gold plate or 0001 inch (.0025 mm)
silver plate.
4. 1,‘\)1(:3 of c\enler conductor not to deviate from axis of outer conductor referred to its outside diameter more than .004 inct
\ed UL Tilill Ju
5. Type IN1132 (forward polarity) shall have the cathode connected to the center conductor (pin). Type IN1132R (reverse
polarity) shall have the anode connected to the center conductor (pin).
6. Outside diameter, .215 inch (5.46 mm) to .220 inch (5.59 mm) applies for {ength of dimension J
1. This edge to be sharp and free from burrs.
8. This end has a terminal insulated from the case which provides an RF bypass capacitance of approximately 7 pufd.

....................
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4.4 Qua.l ity conformance inspection. Quality conformance inspection shall consist of the examina-

AAAAA Py nv\l\’- £in -u\
tions and tests specified in groups A, B, and C.

4.4.1 Group A inspection. Group A inspection shall consist of the examinations and tests specified
in table I.

4.4.2 Group B inspection. Group B inspection shall consist of the examinations and tests specified
in table II.

4.4.3 Group C inspection. Group C inspection shall consist of the examinations and tests specified
in table III. This inspection shall be conducted on the initial lot, and thereafter every six months

uurmg pruuuu.wn

4.5 Methods of examination and test. Methods of examination and test shall be as specified in
tables I, II, and III, and as follows:

4.5.1 High-temperature operation. The semiconductor diode shall be placed in the holder (Dwg.
B65017). The ambient temperature of the diode, with test conditions specified for the overall noise

ficure chall ha raiced to 4 '7(\° C and maintained at this temnerature until aqnﬂihwmm is reached

Igule, Sndsl O IalsSCl o + L angG Mmainiained atl nls IeMmperalirc unlill eGQuiiidrum 1s reacaca.

The Fo shall then be determined and shall be less than 11.5 db. The temperature shall then be re-
turned to 25 + 3° C at which time Fp shall be less than the specified limit.

4.5.2 Microwave parameters. The L, N, and Fn parameters may be determined by any suitable
combination of measured pa.rameters selected from among the followmg L, N, (actual), and Fg
- (actual) -A-measurement of either L or N, but not both, is required. Fq shall be determined for an
assumed or actual intermediate -frequency noise figure (Fy) of 1.5 + 0. 25 db.

4.5.3 Reverse resistance. The reverse resistance shall be measured using the circuit of figure 2.

4.5.4 Time limit for end points. End points tests for qualification and quality conformance inspec-
tion shall be completed within 96 hours after comnletion of the last test in the subgroup.

TABLE I. Group A inspecti
L fos
MIL-STD-750 T Limits
Examination or test P
Method Details D Symbol | Min Max | Unit
Suhoroun 1 5
Subgroup 1 5
Visual and mechanical 2071 _— -- U RS
examination
Subgroup 2 5
Voltage standing wave ratio 4136 Dwg. B65017;
f=3,06015 MHz VSWR --- 2.0 | ~--~
f= 6,750 + 5 MHz VSWR --- 2.0 | ---
f= 10,000 + 5 MHz VSWR -—-- 2.0 | ---
Overall noise figure " 7| 4126 | Test cond. A; T, --- | 9.5 |db
(see 4.5.2) f= 6,750 + 5 MHz
4 IF conductance 4118 Dwg. B65017; /G 100 | 200 |ohms
f=6,750+ 5 MHz
Reverse resistance - (See figure 2) RR 100 --- |Kohms
(see 4,5.3) .
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TABLE II. Group B inspection

L
MIL-STD-750 T Limits
Examination est P
Method Details D Symbol | Min Max | Unit
Subgroup 1
Physical dimensions 20866 (See figure 1)
Dim. A, C, L, M and N of T --- - e | m--
i 1
Fig, 1,
Dim. B, D, Fand J of 20 | --- --- N
Fig. 1 (Dim. E, G, Kand
note 3 of Fig. 1 are for
qualification only)
Subgroup 2 20
Thermal shock (temperature 1051 Test cond. B; --- -—- ——— | =--
cycling) T(high) = + 70° C
Moisture resistance 1021 Omit initial conditioning - --- ——- | =--
End points: (see 4.5.4) .
Overall noise figure 4126 Test cond. A; Fo -—- 10.5 |db
(see 4.5.2) = 6,750 + 5 MHz
Subgroup 3 20
Burnout by repetitive pulsing | 4141 eg = 5 v; Rg = 50 ohms; - --- -—- | =--
60, 000 pulses, min;
tp = 0.05 usec; PRF
opticnal

End points:
{Same as subgroup Zj
Subgroup 4 20
Shock 2016 Nonoperating; 1500 G; -— —_— PSR (P
t = 0.5 msec; 5 blows in
each orientation: Xj, Yi,
and Yo
Vibration, variable frequency| 2056 Nonoperating; 50 to --- .- ——= | ---
2,000 Hz
Constant acceleration 2006 Nonoperating; 10, 000 G; -—- --- ——— | =--
X1, Y1, and Y3 orientations
End points: )
(Same as subgroup 2)
Subgroup 5 15
High-temperature operation: Ta=170°C -== === e
(see 4.5.1)
Overall noise figure 4126 | Test cond. A; To --- 1 10.5 jdb
(see 4.5.2) f=6,70+ 5 MHz

Ti-1.5+0.25db
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ATy

Examination or test

Method

Subgroup 6

High-temperature life
(nonoperating)

End points:
(Same as subgroup 2)

1031

TABLE MOI.

Group C inspection

Examination or test

MIL-STD-750

O3

Subgroup 1

Overall noise figure
(see 4.5.2)

Overall noise figure
(see 4.5.2)

Test cond. A;
f=3,060+5 MHz

- =

700 A
- AANAANA——— o

i
15V
T‘

(o]

NOTES:

1. With short circuit in place of diode u

2. Using resistors in place of di
for values of 0-10 K ohms o

IUOISIVIO T piGul Vi U

b Qe

T.imite
AJALALALD
Min | Max
Limits
Min Max
- 9.5
--- 1 9.5
DC
VTVM
raad limite nn N_1 MA
a0 MRS 0N =1 WA




5. PREPARATION FOR DELIVERY

MIL-S-19500/362

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

6. NOTES

6.1 The notes specified in MIL-S-19500 are applicable to this specification.

Custodians:
Navy - 8H
Air Force - 11

Review activities:
Army - EL, MU
Navy - SH

Air Force - 11, 17, 85

User activities:
Army - EL; MI, SM~
Navy - MC, CG, AS, 0OS
Air Force - 14, 19

Preparing activity:
Air Force - 11

(Project 5961-0001-20)



