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TYPES JAN-1N53B, JAN-1N53BR, JAN-IN53BM, AND JAN-1N53BMR

This specification is mandatory for use by all Departments
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i. SCOPE

1.1 Scope. This specification covers the detail requirements for silicon semiconductor diodes, types:
iN53B (forward polarity); 1IN53BR (reverse polarity); IN5SBM (matched forward pair); and iN53BMR
(matched forward and reverse), for use as a mixer (first detector) in the Ka-band receiver.

1.2 Ratings,
Type ¥ | z(F) L¢ NF, | VSWR
ohms db db ratio
Minimum iIN53B 500 - -— ---
Maximum iNG3B 700 5.5 10 1.8
Yy Ratings for the 1N53B are applicable to the types having
additional suffixes.
OPERATING AMBIENT TEMPERATURE: -65° to +160° C
STORAGE TEMPERATURE: -85°to +150° C
2, APPLICABRLE DQCUMENTS
2.1 The following documents of the issue in effect on date of invitation for bids or request for
nronacal  form a nart of the gnoacification tao the extent snecified heraein.
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IN53, and 1N78,
173-JAN - Adapter, Test; for Crystal Diode Type 1N53.
174-JAN - Mixer, Test; for Crystal Diode Type 1NG3.

175-JAN - Apparatus, Test, Noise Measurement; for Crystal Diode Type 1N53.

FSC 5960




MIL-S-19500/186B

Electronics Command

(Copies of specifications, standards, drawings, and publications required by suppliers in connection
with enecifiec nrocurement functions 5h9| 14 be obtained from the procuring activity or as directed by the
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contracting officer.)

3.2 Abbreviations and symbols. The abbreviations and symbols used herein are defined in
Q

€
B0 ond oo fallgwea:
\IVU, aliu ado LULIUWD

Z{F) ---——--=-----== Intermediate frequency {IF) impedance
137 R et Input resistance of the generator
g
@G --smmmmmmm——me—oa- Open-circuit voltage of the pulse generator

cified in figure 1.
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3.3 Design and construction. T‘h e semiconductor diodes shall be of the design, construction, and
\t4 8
y s

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

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

ccordance with MIL-S-19500,
3.5.1 The manufacturer, at his option, may omit the foliowing markings:

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

{c) Acceptance date and inspection lot identification.
2 Diodes meeting the matching requirements (see 4.5.3 and 4.5. 4) of this specification will be
o

statement to that effect,

3.6 Burnout by single pulse. At the end of all manufacturing processes and prior to selecting samples
r testing, all diodes shall be subjected to 100 percent burnout by single pulse teqt only once, and shall

y QIOCEE EBildll DB SR etielt 0 POICEIL DUTIOUL DY Slllgic

be performed in accordance with Method 4146 of MIL-STD-750 and E = 50 Vde, minimum.

4,2 Test conditions. Unless otherwise specified herein, the test conditions, when applicable, shall be

as follows:
P =1mW=zx5%
f = 34,860 140 mc
m = 500 = 10 ohms; + jo ohms

Ry, = 100 + 1 ohms

4,2,1 The diode holder specified in Drawing SC-DIL.-157896 (or the equivalent, 175-JAN), shall be
used for all electrical test measurements.

4.3 Qualification inspection® Qualification inspection shall consist of the examinations and tests
specified in tables I and II, except the matched pair requirements in bgroup 3 of table I. Qualification
testing of either polarity is sufficient to obtain qualification approval of both polarities
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NOTES:
I. Finish: .0002 (.005 mm) tin plate over nickel fiush,
or .0007 (.025 mm) goid piate or L0001 (.0025 mm) DIMENSIONS N
l‘:“:nr nlata 3 ~ & : e}
Shver piaie, INCHES MILLIMETERS | ¥
2. Axisofcenter conductor shall not deviate from axis LTR MIN MAX MIN MAX E
of outer conductor referred to its outside diameter
_ more than ,002 (,051 mm). A | 158 | 062 | 401 | 411 | 4
3. Standard units shall have the cathode connected to B | .23 | J1Z7 312 | 3.23
the center conductor. Reversed units shaii have the C | .545 555 | 13.84 | 14.10
anode connected to the center conducior, D | .281 7.14 -
: mnmmeter ¢ 4 nnn inc nr lnnﬂ l‘ '\‘ A.mme nn — Py - = e - mes
d= .%.'!ts de d ameter A vrv!l\-o Lol .cng?u Ci Gimension E 044 046 1,12 1.17
S. This edge to be sharp and free from butrs, ’f '9_]? 021 ".ff_l .53
6. Spnce for matching transformer when used. G -q9_'{ __ "_5_!_ _
7. Mefrlc equivalents (to the nearesf .Ul mm) are H ] 010 18 Lo 40
given for general information only and are based J | 082 2,08
uoon 1 inch = 25.4 mm.
Figure 1. Semiconductor device, diode, types IN53B, IN53BR, IN53BM and IN53BMR.
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4.4.1 Group A inspection. Group A inspection shall consist of the examinations and tests specified in
table L.
. 4.4.2 uroup B mspec;;on. Group B inspection shall consist of the examinations and tests specified in
table II.

[
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4.5.1 Microwave parameters. The ‘-'c’ NRo, and NFy parameters may be determined Dy any suiianie
combination of measured parameters selected from among the following: Le, NR,, NFjf(actual), and NFg
(actual) Am surement of th er Lc or NRO but not both, is required NFo shall be determined for an

assumed or ac Ue

4.5.2 Output noise ratio (NRg). The plunger in the noise-measuring apparatus (Dwg 175-JAN) shall be
set at a position which delivers the maximum power as evidenced by maximum diode current to an
average diode from a group of diodes that meet initial conversion-loss, IF impedance and voltage -standing
wave -ratio limits.

4.5.3 Matched pair, "M" suffix (forward polarity). The matched forward pair (M suffix) shall consist
of two diodes, tested to requirements of subgroup 3 table I, having the cathode connected to the center

conductor.

4.5.4 Matched pair, "MR" suffix (forward and reverse polarity). The matched forward and reverse
pair (MR sufiix) shall consist of two diodes, tested to requirements of subgroup 3, table I: one diode
having the cathode connected to the center conductor (forward polarity) and the qpcgnd diode having the

mecte € celter IAUECLOI Lagdlaly ) «iQ LIS =S¢ 120 Q00 a¥ e

anode connected to the center conductor (reverse polarity)

Table I. Group A inspection.

L
MIL-STD-750 T Limits
Examination or test P
Method Details D Symbol | Min | Max | Unit
Subgroup 1 10
Visual and mechanical 2071 --- _— - -
examination
Subgroup 2 10
it = Indiediad SN
Voltage standing wave ratio | 4136 Dwg 174-JAN VSWR | --- 1.6 ——-
Overall noise figure (see 4126 Test cond. A; Dwg 174-JAN NF, | --- 10 db
§.5,1)
Subgroup 3 10
Conversion logs (see 4.5.1) | 4101 Dwg 174-JAN L, --- 18,5 1db
IF impedance 4116 Dwg 174-JAN Z(IF) |500 700 | ohms
Output noise ratio 4121 Dwg 175-JAN; f = 9375 +5 mg NRy | --- 2.0 times
(see 4.5.1 and 4.5.2)
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Table I, Group A inspection. - Continued
MIL-STD-750 T Limits
Examination or test P
Method Details D Symbol | Min | Max | Unit
Subgroup 3 - Continued
WMatnhad nain mamiinamantes
AviaLuwiicwu ym‘ A\al-luu ARAEAVAT
(see 4.5.3 and 4.5.4)
Conversion loss 4101 ALg | ==~ 0.3 db
unbalance
TE imnadanca unhalanas 4118 AZIRY ) oo 25 ohme
AL Allly‘-u‘l.ll\.a‘a MAIvOQAQLAC Y AAAV Lk AT LY 4 -~ Wassaans
Table II. Group B inspection.
MIL-STD-750 L Limits
Examination or test T
Method Detalils P Symbol
D Min | Max | Unit
Subgroup 1
Physicai dimensions 2066 {See figure 1)
Dim. A, B, E, and G; 10 - ~—— -—— -—
Dim. C and H, note 2 20 - - -——- -
{Dim. F and noie 1 are ior
qualification only.)
Subgroup 2 id
Thermal shock 1051 Test cond. A; 0 ——- - - -
(temperature cycling) T{iow) = -65 ©g°C
miL ) aB2n -!-5011
L INgn) = + 1oV _0 o
Moisture resistance 1021 Omit initiai conditioning
End points:
Overall noise figure 4126 Test cond. A NFy | --- ii do
(see 4.5.2)
Subgroup 3 i5
Burnout by repetitive 4141 €o = 5v; Rg = 50 ohms; ——— - - -
pulsing 63, 600 pulses min, ip =
1.0 usec PRF optional
End points:
(Same as for subgroup 2)
Subgroup 4 id
Shock 2016 500 G; t = 1 msec; R I T TS [
5 biows each orientation
X1, Yy, and Y3
Vibration, variable frequency] 2056 15 G; 50 to 2000 cps N T e B
Constant acceleration 2006 --- --- -—- -—-
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Table II. Group B inspection. - Continued
1 .
MIL-STD-750 ; Limits
Examination or test P
Method Details n Symbol | nin | Max | Unit
Subgroup 4 - Continued
End points:
(Same as for subgroup 2)
Subgroup 5 20
e . .. _ .~ +8,_
High temperature operation: Tp = 1607 °C - -—— ——- ——
Conversion loss (see4.5.1) | 4101 Dwg 174-JAN L, —— 8.5 db
Subgroup 6 A=20
High-temperature life 1031 Tp = 160 “‘_g°c e e e | oaea
(nonoperating)
End points:
(Same as for subgroup 2)

5.

PREPARATION FOR DELIVERY

5.1 Preparation for delivery shall conform to MIL-S-19500,

6. NOTES
6.1 Notes. In
to thig specificatio

Review activities:
Army - EL
Navy - SH
Air Force - 11, 17, 85

User activities:
Army - EL, MU, MI
Navy - WP, MC, CG

Air Force - None

LaCpas il

[+

addition to the notes specified hex:e'm, the notes specified in MIL-S-19500 are applicable
n.
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SPECIFICATION ANALYSIS SHEET Form Approved Budgst Buaau No. 119-R004

INSTRUCTIONS
This sheet is to be filled out by pereonne] eijther Government or contractor, involved in the use of the ecification In procurement of pro-
ducts for ultimate use by the Department of Defense. This sheet Is provld!_d for obtaining information on the use of this specification which will
tnsure that sultable products can be procured with a minimum amount of delay and at the least cost. Comments and the return of this form will be
appreciated. Fold on lines on reverse side, staple in corner, and send to preparing activity.

SPECIFICATION

ORGANIZATION CITY AND STATE

CONTRACT NO. QUANTITY OF ITEMS PROCURED DOLLAR AMOUNT
$

MATERIAL PROCURED UNDER A
[C)DIRECT GOVERNMENYT CONTRACT [CJsusconNTRACT

1. HAS ANY PART OF THE SPECIFICATION CREATED PROBLEMS OR REQUIRED INTERPRETATION IN PROCUREMENT USE?
A. GIVE PARAGRAPH NUMBER AND WORDING.

B8 RECOMMENDATIONS FOR CORRECTING THE OEFICIENCIES

2. COMMENTS ON ANY SPECIFICATION REQUIREMENT CONSIDERED TOO RIGID

3. 1S THE SPECIFICATION RESTRICTIVE?

O ves [CINO  1F “'YES'' IN WHAT WAY?

4. REMARKS (Attach any pertinent data which may be of use in improving this apeclfication. If thete are additione! papers, aitach to form and
place both in en envelope addressed to preparing activity)

SUBMITTED BY (Printed or typed name and activity® DATE

DD FORM 1426 AEPLACES NAVSHIPS FORM 4883
1 APRES -
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