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YOUR BEST BET -

Dynamic Range

3rd
Freq. Min. Gain Noise VSWR 1 dB Gain Order DC
Model Range Gain Flat. Figure Max. Comp. Inter. Power
Number (MHz) (dB) (+dB) Typ. Max. in Out {(dBm Min.) {Typ.) Volt mA
I oo v ot a3 O SR SR T )

AU-2A-0110 1-100 30 .5 1.0 1.3 2:1 .31 0 +10 15
AU-3A-0110 1-100 45 .5 1.0 1.3 2:1 2:1 +5 +15 »
AU-4A-0110 1-100 60 .5 1.0 1.3 2:1 2:1 +10 +20 15
AU-2A-0120 1-200 30 -3 "2 1.4 2:1 2:1 +5 +15 15
AU-3A-0120 1-200 45 .5 1.2 1.4 2:1 2:1 +5 +15 15
AU-4A0120 1-200 60 .5 1.2 1.4 2031 2:1 +10 +20 15
AU-2A-1045 100-450 30 .5 1.3 1.6 1.5:1 1.5:1 +7 +17 15
AU-3A-1045 100-450 45 5 1.3 1.6 1.6:1 1.5:1 +10 +20 15
AU-4A-1045 100-450 60 .5 1.3 1.6 1.6:1 1.6:1 +10 +20 15
AU-1A-0150 1-500 15 .5 35 4.0 2237 2:1 +10 +20 15
AU-2A-0150 1-500 30 .5 1.5 1.8 2:1 2:1 +10 +20 15
AU-3A-0150 1-600 45 B 1.5 1.8 23 2:1 +10 +20 15
AU-4A-0150 1-500 60 45) 1.6 1.8 2:1 2:1 +10 +20 15
AM-1A-0510 500-1000 8 .5 2.0 25 2:1 2:1 -5 +5 15 20
AM-2A-0510 500-1000 20 .5 1.5 1.8 2:1 2291 0 +5 15 45
AM-3A-0510 500-1000 30 5 1.5 1.8 2:1 2:1 +5 +15 15 75
AM-4A-0510 500-1000 40 .5 15 1.8 2:1 2:1 +10 +20 15 105
AM-1A-000110 1-1000 10 .5 2.0 25 2:1 2:1 -10 0 15 20
AM-2A-000110 1-1000 25 .3 1.8 2.2 2:1 2:1 +5 +15 15 70
AM-3A-000110 1-1000 35 5 1.8 2.2 2:1 2:1 +10 +20 15 60
AM-4A-000110 1-1000 50 .5 1.8 32 2:1 2:1 +10 +20 15 105

AM-1A-0515 500-1500 10 15 20 25 28l 2:1 5) +5 15 25
AM-2A-0515 500-1500 18 25 20 22 2:1 2:1 -5 +5 15 50
AM-3A-0515 500-1500 30 25 Z{0) 2 Z2-] 2:1 +7 +17 15 75
AM-4A-0515 500-1500 40 13) 240} F 228 28 251 +7 +17 15 100
AM-1A-000515 5-1500 10 5 30 3.2 31 2:1 -10 0 15 20
AM-2A-000515 5-1500 25 25 SiDigy 812 253 2:1 +10 +20 jii5 60
AM-3A-000515 5-15600 30 15 BIOE312; 2 231 +10 +20 U~ SURD
AM-4A-000515 5-1500 40 55, 10N W38 2l 2:1 +10 +20 15 100

EEEReaNEVERRS: $ZZ0Z0Z0Z2 | RO
AM-1A-1020 1000-2000 10 .5 20 25 2:1 21 -10 0 15 10
AM-2A-1020 1000-2000 18 85y 20 25 231 2 (o} +10 15 50
AM-3A-1020 1000-2000 30 .5 80T N215 2:1 241 +10 +20 15 U3
AM-4A-1020 1000-2000 35 .75 20 25 2:1 2 +10 +20 15 105
AM-5A-1020 1000-2000 50 U A0} S 2'5! 254 Z251) +10 +20 15 120
AM-3A-0322 300-2200 30 .75 2528 215 2:1 231 0 +10 15 75
AM-1A-0420 400-2000 7 5 24 28 2:1 2 -10 0 15 20
AM-2A-0420 400-2000 18 5 2{08 NS 2:1 2 0 +10 15 50
AM-3A-0420 400-2000 30 5 2:08 525 2 2:1 5 +15 15 75
AM-4A-0420 400-2000 40 .5 2HON 255 21 2:1 +5 +15 15 100
AM-5A-0420 400-2000 50 U 200 23 2:1 2:1 +10 +20 15 125
AM-1A-000520 5-2000 7/ 5 IO NS5 2 2:1 -10 0 15 20
AM-2A-000520 5-2000 15 5 35 40 24 231 -10 0 15 50
AM-3A-000520 5-2000 23 5 35 40 Al 7 +5 &) 15 75
AM-4A-000520 5-2000 30 75 35 4.2 231 2: +5 SllS 15 100

Contact factory for custom options - often at no extra charge.

MITEQ INC./100 RICEFIELD LANE/HAUPPAUGE NY 11787/516)543-8873

lav 1QR1 ~IR F 40N RFADFF F ICECARD
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TWO WAY 90 TWO WAY 180 TWO WAY 0° THREE WAY 0
(1.4-4200 MHz) (10 KHz-500 MHz) (2 KHz-4200 MHz) (0.01-750 MHz)

the world’s largest selection. ..
covering 2 KHz to 4.2 GHz

Min. insert.
y SOSA - $ 95 Freq. isol-dB loss-dB See
OI I I — lrcults from $ range (Mid- (Mid- notes Price
’ Model (MHz) band) band) below (Qty.)
2-WAY 90°

5 PSCQ2 1 141 25 a7 2 $1295 549

Over 105 standard models 2-way to 24-way, 0°, 90°, 180°, p2c82 34 30.3 25 07 2 3169 (549

. i B " . 7 q " % 5 7 $ 5 (549
pin or connector models. .. Mini-Circuits offers a wide vari- HEa % 4 ¥ I
i 1 H PSCQ2 105 9011 20 )7 2 $12 95 (549

gty of Power 'Sphtters/Combmers to chq?se f.roT. with PeCaa1S s % 7 5 Si395i540
immediate delivery. But there are always “‘special”’ needs e ey >4 2 A
for “‘special applications”...higher isolation, SMA and FRcqes. 2 20 7 2 sl Gam

. ', / / by SRS

Type N connectors Intermixed, male connectors or wide PSCQ 2 40 -0 20 7 2 Hamnd
H 212 80 12 18 7 195 (549
bandwidths. Contact us. We can supply them at your re- PLCQ 2 14 120 T 15 7 2 1993 (549
. . . S 2% y 1995 (5. 4¢
quest. .. with rapid turnaround time. Naturally, our one year PP Sadix - | 3 : ;}.’ = A%
H H PSCO 2450 350 4 16 ) 2 19 95 (5449)

guarantee applies to thgse units. g T o8 ; s $09 14 24
For complete specifications and performance curves 22602 w 2018 it i1 e
refer to the Microwaves Product Data Directory, EEM, or ZMSCO 2 : 20 24 349951424
ZMSCQ 2 L 20 2.4 424
the Gold Book. ZMSCQ 7 1% 1200 18 15 2 3 241
ZAPDQ 1 o 100N 20 2 1)

ZAPDO) 2 1000 2000 18 (K] 2 3 1.

ZAPDQ 4 00 42000 20 a9 21 19

2-WAY 180°

PSC) 2 1 120 25 08 $19 95 (5 49

PsCl 22 1120 25 05 $29 95 (5 49

] (" 5 3374 2

o ~ - 733 08520 5 03 § 34791404

Inl- Ircul s IMSC) 2] 1200 o9 %] L) 24795 14 24

ZMSCI 22 120 b 4 35791423

A Dwision of Scientitic Components Corp ZF5Cl 21 1500 z‘; 1 s 24995 (4 24
World's largest manufacturer of Double Balanced Mixers 2FSCJ 2 3 v 25 15 ) 23995 (4 24)

2625 East 14th Street, Brooklyn, New York 11235 (212)768-0200
Domestic and International Telex 125460 International Telex 620156
1 75 ohms impedancs BNC connectors standard TNC available. SMA
CIRCLE 5 ON READER SERVICE CARD 2 Averag upled outputs & Type N available at $5 additional cost

less 3 dB 6 BNC and TNC connectors (SMA and Type N

3 BNC cannectors standarc at 85 addinonal cost ) IBNC not available o

TNC avatlable ZAPD 4) Please specify ¢ R

4 SMA tonnectors only
65 1 REV. ORIG
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7 TNC. SMA & Type N at $5 additional cost
Please specify connectors

8 SMA connectors standard. BNC on request

9 BNC connectors standard. TNC available.
SMA available a1 $15 additional cost

ICROWAVE JOURNAL 13 published monihly by Morizon House, 610 Washington Sirest, Dedham, MA 02026 Co7iesiad ST

wa st Burhington, VT. Posimaster

FOUR WAY 0
(2 KHz-4200 MHz)

Max.
Min. insert.
Freq. isol-dB loss-dB
range  (Mid- (Mid-
(MHz) band) band)
2-WAY 0°
01400 20 075
1-650 20 09
0,002 60 20 06
025 30 20 075
5585 25 05
10-1000 20 12
01450 20 075
2-650 25 08
01400 20 075
025300 20 75
1650 20 08
0002 60 20 06
55-85 25 05
01 400 20 075
1-650 20 08
0002-60 20 06
5-500 20 06
025300 20 075
1-750 20 08
10-1000 20 10
02-1000 20 10
10-1500 20 10
0 002-60 20 06
0 004-60 20 08
500-1000 19 06
1000 2000 19 06
5002000 18 07
2000-4200 19 08
3-WAY 0°
1-200 25 07
5-500 15 14
1-200 25 07
00130 25 045
1-200 35 06
1-200 25 07
1-200 25 07
001-30 25 045
0.02-20 25 06
1-200 25 07
001-30 25] 045
1-500 20 09
2-750 20 10
1-200 35 06

See

notes
below

=

13

LS, 15, i

SIX WAY 0
(1-175 MHz)

Price

(Qty.)

$9 95 (6-49)

$14 95 {6.49)
$19 95 (6:49
$1195 (64Y,
$1995 (624)
1995 (6 49)
16 95 (5 24)
17 95 (5 24)
27 95 (4 24)
$2995 (4 24)
$32 95 (4 24)
$37 95 (4-24)
$37 95 14 24)
$37 95 (4 24)
$42 95 (4 24
$47 95 (4-24)
3195 (4 24)
3295 (4 24
35 95 (4 24)
39 95 (4-24)
44 95 (4-24)
49 95 (4-24)
36 95 (4-24
38 95 (4 29)
3995 (1.9)

39 95 (1.9)

$49 95 (1.9}

$39 95 (1-9)

$19 95 (5 49)
$29 95 (5 49)
$20 95 (5-49)
$29 95 (5-49)
$24 95 (549)
$37 95 (4-24)
$38 95 (4-29)
$47 95 (4-24)
$48 95 (4-24)
$47 95 (4 24)
$57 95 (4-24)
$39 95 (4-24)
$41 95 (4-249)
$39 95 (4-24)

EIGHT WAY 0
(0.01-750 MHz)

PSC
PSC

ZSC

Oﬁagbbba&ab
WA — —on

ZFSC-16-1

ZFSC-24-1

SIXTEEN WAY 0° TWENTY FOUR WAY 0

(0.5-125 MHz)

Max.
Min. insert.
Freq. isol-dB loss-dB
range (Mid- (Mid-
(MHz)  band) band)
4-WAY 0°
0 1-200 20 075
1200 20 09
() 25-250 20 075
JLURIVVY) 15 11
00140 25 05
0 1-200 20 075
1.200 20 08
0 (02 20 25 05
025-250 20 075
01-200 20 075
0 002-20 25 05
025 250 20 075
1 1000 18 15
10-500 20 15
50-90 30 12
1000-2000 18 10
2000-4200 18 10
6-WAY 0°
1175 18 10
1-175 20 12
8-WAY 0°
05-175 20 /9]
05-175 20 08
5-500 18 18
001-10 23 11
05-175 20 11
05-175 20 10
50-90 25 153
05-700 20 15
001-10 23 11
16-WAY 0°
05-125 18 16
24-WAY 0°
02100 20 20

10 BNC connectors standard, TNC available at $10 12 BNC connectors standard TNC available at $35
additional cost. SMA at $25 additional cost

(0.2-100 MHz)

See
notes Price
below (Qty.)

$28 95 (6-49)
1 $24 95 (6 49)
$23 95 (6-49)
$49.95 18-439)
$29 95 {6-49)
$46 95 (4-24)
$46 95 (4-24)
$69 95 (4-24)
$43 95 (4-24)
$56 95 (4-24)
$79.95 (4-24)
$53 95 (4-24)
$89 95 (1-4)
§74 95 (1-4)

EEpRrissswwiw

$68 95 (1-5)
9 $89 95 (1-4)

11 317495 (1-9)

12 3264 95 (1-4)

additional cost. SMA avatilable at $65 additional cost

Add $5 per unit)

11 BNC connectors standard. TNC available a1 $20 13. BN 1 for ZA .4). TN
additional cost. SMA available at $45 additional < (S g o e il 3

= avallable (SMA [3MM] and Type "N’ on request
0s|

Please specify connectors

wReImIte 14 TNC. SMA Type N please specify connectors

Plesse send Form 1579 to MICROWAVE JOURNAL, 610 Washington Sireed  Oednam, - M- 02025

L& DDV



— dmplifiers

« Ultra Low Noise e« Wide Dynamic Range

e Custom Design

TRONTECH, INC. e (201) 229-4348 o Telex 13 2445

Min. Noise Figure Pwr. Out @ 1 dB
Model Frequency Gain Flatness (dB) Compression Pt. Case/
Number (MHz) {dB) (dB) typ. max. (dBm) Connectors’
WS0ETD  0.01-50 50 .5 18108 0 C/SMA Ultra
WSO0ETC  0.01-50 20 -5 40 45 +23 C/SMA Low Noise
W250G 5.250 43 -5 13 15 +25 B/SMA Amplifiers
WS00E 5-500 30 e.5 13 14 0 C/SMA
L60E-2 50-70 60 +.5 09 1.0 +10 C/SMA
LA50E 400-500 27 .5 1.2 14 +5 C/SMA
WIG2H 5-1000 30 3 .5 113 1.5 +5 C/SMA
W2GHH2 1-2 GHz 30 5 23 25 +.5 AB/SMA
Noise Pwr. OQut @ 1 dB
Model Frequency Gain Figure Compression Pt. Case/
Number (GHz) {dB) (dB) {(dBm) Connectors
Special [ 136¢ 1.25.1.35 25 32 e C/SMA
Purpose |wsapga  0.47-0.89 25 20 +5 C/SMA
Amplifiers |L2156a  2.15.2.165 1 3.2 =3 C/N
L215GC 2.15-2.165 29 29 +7 C/N
W2GH 0.5-2.0 25 3.0 +10 B/SMA
P150P 0.08-150 MHz 60 1.5 + 30 H/BNC
w15GB1 0.05-1.5 20 1.8 -3 C/SMA
W23GA 0.1-2.3 8 9.0 + 20 C/SMA
Pwr. Out @ 1 dB
Min. Compression Pt. Noise Typical
Model Frequency Gain (dBm) Figure Case/ Intercept
Number (GHz) (dB) typ. min, (dB) Connectors Pt. {(dBm)
P60OF 30-90 MHz 30 + 32 + 31 5.5 H/BNC +43 Wide A
P150H2 0.1-150 MHz 27 +315 +30 6.5 H/BNC + 44 Dynamic
P175M 150-200 MHz 23 +34 +33 8.0 H/BNC +45 Range
P400C 10-400 MHz 20 +31 +30 7.0 H/BNC +42 Amplifiers
P500N 2-500 MHz 17 + 31 + 30 8.0 H/BNC +42
P10GL 0.5-1.0 30 A3 +30 5.0 H/SMA +42
P2GS-7 0.5-2.0 GHz 30 +30 + 29 10.0 FS/SMA +42
P24GB 1.4-2.4 16 + 20 +19 8.0 A/SMA + 32
L(n) Wian) H(n)
CASE DIMENSIONS: "¢ 1875 1875  0.465
(Others Available) A 3375 1875 0.465
H 375 260 195
AB 300 187% 0.465 *Standard this model, others may be
B 2625 1875 0465 specified
ES 45 2.8 1.1 VSWR all models

The devices above are just a sampling of TRONTECH's product line in state of the art low noise and
medium power amplifiers. Our amplifiers are designed so that parameters such as gain, bandwidth,
output power, noise figure, form factor, etc., can be tailored to your specifications. Our capabilities
include Video and Limiting Amplifiers, {ntegrated Assemblies, Modular Amplifiers, etc.

2:1 max, 1.5:1 typ

63 Shark River Rd., Neptune, N.J. 07753

CIRCLE 6 ON REARER-SERVICE CARD
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the worlds first 10-3000 M Hz mixer

with only 6.5 dB conversion loss
The ZFM-15 from Mini-Circuits*79%..,,

Specify the ZFM-15 for such applications as wideband ECM re
ceivers where wide dynamic range is essential: the 1 dB compression
point for the ZFM-15 is +5 dBm. The price/performance of the
ZFM-15 even makes it ideal for narrowband applications including
TACAN and S-Band telemetry.

The miniature ZFM-15 is available in 4 connector versions and 3
mounting configurations. Of course, super mixers come with Mini
Circuits’ one-year guarantee and are available for immediate delivery.

Mini-Circuits
A Diwsor ot Scwntitic Componrents Corp
World s largest mam;laclurer of Double Balanced Mixers
2625 East 14th Street, Brooklyn, New York 11235 (212)769-0200
Domestic and International Telex 125460 International Telex-620156

ZFM 15 SPECIFICATIONS
FREQUENCY RANGE. MHz

LO 103000 RF 103000 IF 10800
LO Power + 10 dBm

CONVERSION LOSS. dB Gvg Max

20-1500 MHz 75
10-3000 MHz 65 85
ISOLATION. dB

(10 3000 MHz Typ  Min
LORF 8020
LOIF 30 20

SIGNAL 1 dB Compression Level +5 dBm
IMPEDANCE ali ports 50 ohms

VSWR (at ports Typ
LO 4
RE 21
IF 18

CONNECTORS BNC STD. TNC on request
Type N and SMA $5 additional

MOUNTING Thru hole. Threaded insert, Flange
SIZE 125 « 125 sq x075 high

Viav — 10R1 CIRCIF 70N RFADFR SFRVICF CARD oA REU
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MINIATURE
ATTENUATORS

Between these SMA L:’ connectors is a

W i3
precision thin-film attenuator element providing
the Narda 4780 Series with low VSWR, flat

response and high power handling capability...
DC to 18 GHz.

these pads are the newest member to join
the ever growing family of precision

attenuators by Narda

The performance characteristics of Narda atten-
vators remain the “standard” of the industry. . .
from our precision fixed and subminiature
attenuators to the variable and step attenuators.
They all have one thing in common. Narda’s
unchanging demand for quality, availability and
better than ‘“‘competitive” prices.

Get all the details in our Attenuator
Technical Reference Guide.

Dedicated inspection with sophisticated instrumentation guarantees
that your system receives the most reliable product available today.

w%@zeom mchowawed go.. : narda

THE NARDA MICROWAVE CORPORATION - PLAINVIEW, L.I, NEW YORK 11803
516-349-9600 « TWX:510-221-1867 « CABLE: NARDACORP PLAINVIEW NEWYORK
256 See us at MTT Booth #502

nnnnnnnn CIRCIF 11 ON RFADFR SERVICE CARD



lightweight

95 GHz mac

EEV’s MG5200 rare earth samarium
cobalt magnetron weighs only 4 Ibs...
50% less than Alnico types.

This pulse magnetron operates at short
pulse lengths down to 4ns which makes
the MG5200 ideally suited for high res-
olution radars.

It uses the same proven design of EEV's
highly successful range of 80-96 GHz
magnetrons, has an expected life of 750
hours, and is interchangeable with EEV's
widely used M5163 Alnico type magnetron.

The MG5200 is another example of why
system designers look to EEV for the most
complete line of lightweight, compact,
reliable and powerful mitlimeter
magnetrons

And we have many more advanced designs that
include 15-96 GHz, fixed frequency, mechanically
tunable and frequency agile types, and with peak
output power from 250 watts to 70 KW.

In fact, we pioneered piezo-electric tuning for
frequency agile millimeter magnetrons. But that
1s what you would expect from the company who
developed the first magnetrons in 1940.

Qur facilities design and produce the most
comprehensive range of electronic tubes used
throughout the world including TWT's, Klystrons,
magnetrons, duplexers, thyratrons, power grid
tubes, imaging and light conversion devices
including pyroelectric vidicons. Relmag, our
California division, specializes in frequency stable
coaxial magnretrons.

Whatever your requirements. . .call or write

EEV for complete mm magnetron information and
specifications.

PEAK CURRENT
6.0 AMPE

hetron

MG5200 (3mm)
94-96 GHz

Fixed frequency
3.0 KW peak power
W only 4.0 Ibs.

Actual Size

. -
X 3B
M5163 (3mm). 94-96 GHz « M5124 (4 mm). 80 5-81 5 GHz
Fixed Frequency « 3 0 KW e Frequency agile over 1000

peak power e 7 5 ibs MHz « Piezo-electric tuned o
4 0 KW peak power

v

M5154 (8 mm). 33 0-37 0 GHz
e Fixed Frequency s Pulsed
anode o 1 3 KW peak power o
10 lbs

M5059 (8mm). 34 5-38 0 GHz
e Frequency agile up to 400
MFHz o Piezo-electric tuned e
40 KW peak power

EEV, INC.

7 Westchester Plaza, Elmsford, NY 10523, 914-592-6050, Telex 646180

In Canada: EEV CANADA, LTD , 67 Westmore Drive, Rexdale, Ontario. MOV 3Y6. 416-745-9494. Telex 06-989363

In Europe: English Electric Valve Co Ltd , Chelmsford, England CM1 2QU Tel: 0245 61777 Telex 851-99103
Members ot the GEC Group of Companies

See us at MTT Booth 516
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Coming
Events

IEEE

981 IEEE/MTT-S
NT’L MICROWAVE
YMPOSIUM

JUNE 15-17, 1981

Sponsor
MTT-S (held jointly
with IEEE AP-S
and URS1 on June

1719, 1981).
Ylace: Bonaventure Hotel, Los Angeles, CA.
Theme: ‘‘Around the World with Micro-
vaves,” includeés such topics as CAD and
neasurement techniques, microwave and
nm-wave solid-state devices, 1C’s, low noise
echniques, mw passive components and
fetwor ks, microwave ferrite devices, satellite
ommunications, submm-wave techniques
nd devices, mw bioeffects, etc. Contact
Al Clavin, Hughes Aircraft Co., Bidg. 268/
\-565, Canoga Park, CA 91304. Tel: {213}
102-1778.

981 IEEE INT’L
'Y MPOSIUM ON
M COMPATIBILITY
AUG. 18-20, 1981

Sponsor. |IEEE

Place: Boulder, CO
Subject: Problems
of electromagnetic

compatibility and
lectromagnetic interference, including EM
woperties of composites, FCC measure-
nents, EM compatibility design 1n micro-
lectronics, etc. Contact Charlotte Tyson,
Registration EMC ‘81, Int’l Business Ma-
hines, 592,/025-1, P.O. Box 1900, Boulder,
;0. 80302. Tel. (303}447-5072.

981 ANTENNA Call for Papers.

AEASUREMENT Sponsor: Antenna
TECHNIQUES Measurement Tech
ASSN. SYMPOSIUM  niques Association,

)CT. 13-15, 1981 host: Sanders Assoc.
Place: King‘s Grant
nn, Danvers, MA. Tonics: Near Field Test-
hg, Compact Antennia Ranges, Advanced
nstrumentation and Automation of Anten
1a Measurements. Submut four copies of a
mef abstract by June 15, 1981 to George
Andrews, AMTA Sec., Boeing Aerospace
s0., P.O. Box 3999, M/S 8E-17, Seattle, WA
18124. Tel: (206) 773-9811. Gen. Contact:
lam Davis, Cnrmn., Scientific-Atiama, inc.,
hsteumentation Div., Atlanta, GA 30340.

el {404) 449-2038.

/1 IR AND
AM WAVE CONF.
JEC. 712, 1981

Call for Papers.
Sponsor- |IEEE
Microwsve Theory
and Techmiques
lociety. Place' Cenllon Hotel, Miami Baach,
L. Sessions! including mm sources, de
160 o system, tmm and sub-imm giropaga
19N, SPUCLIOseopy, lsers, Imaqing, vie, Sub
it 35-40 word abstract by June 30, 1981
o K. J. Button, M.LLT ., National Maanet
&b, Cambridge, MA 02139, Tet® 617}
[53-56561. ¥
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Pmduéts for Commercial and
‘Military High Reliability

Applications

THE PROBLEM SOLVERS

FEATURES

* Low Loss . High Isolation

* (litra Fast Switching

* High Power

* Inclusive Driver and Bias Circuitry
* Reflective or Absorptive

e Leads and Cannectors

MSC
j Data Sheet Product Description
Numbers

C-001 Medium Power SPST switch modules with Internal Bias Circuitry
C-002 High Speed SPST switch modules with Internat Bias Circuitry
C-003 | High Speed SPST Microwave Switch Modules '
C-004 Medium Power SPST Switch Modules i
C-005 | Series Type SPMT Switch Modules ‘
C-006 | Series Type SPDT Switch Modules
C-007 Non Reflective SPMT Switch Modules
C-008 Series Type SPDT Modules with internal Bias
C~009 | Series Type Non Reflective SPDT Switch Modules w/int. Bias '
C-010 | Single Diode Switch Modules i
C-011 Ultra-Fast SPDT Switch Modules |
C-012 | Ulta-Fast SPMT Switch Modules 4 I'I
C-013 | High Speed SPST Switches with Drivers Y
C-014 | General Purpose SPST Switches 2l ,l:‘



Go for the Gold Standard in
Precision Components.

SWR Autotesters
and SWR Bridges

Pracision
Acdlapters

Open/Shorts

Precision
Precision Terminations
Air Lines



With Wiltron,

And you thought we only made
quality microwave instrumentation. The Us.
National Bureau of Standards, the Standards
labs of Japan, West Germany, Great Britain
and quite a few others know better

Wiltron is also 3 precision compo-
nents house. No one else is better prepared to
show you how to make microwave measure-
ments simply and accurately and then provide
you with all the precision components and the
Measurement system you need. No one offers
a comparable group of SWR Autotesters, pre-
cision air lines, terminations, adapters. SWR
Bridges. open/shorts and RF detectors.

SWR Autotesters

Latestin Wiltron's family of SWR
Autotesters is the Series 97. Here in one small
package, we integrate a broadband microwave
bridge, a precision termination, a detector
and your choice of test portconnectors Per
formanceis exceptional with directivity of 40 dB
and a frequency range of 10 MHz to 18 GHz
Several other models with N or WSMA test
ports offer comparable performance. The
Wiltron family of SWR Bridges is equally accu:
rate over most of its 10 MHz to 18 GHz range.

Terminations and Open/Shorts

Wiltron Terminations provide an
accurate reference for SWR measurements
as well as a termination for test INstruments
and devices under test from DC to 26 5 GHz
They are available in GPC-7, N and WSMA
Cconnectors and feature aged termination
resistors for long-term stability. Maximum SWR
varies from 1.002 at low frequencies to 1 1155
at26.5 GHz. Wiltron 22 Series Open/Shorts for
the DC to 18 GHz range are offered with g
choice of connectors

Precision Air Lines

When you want better accuracy ir
measuring return losses from 0dB to
55dB. you'll need a Wiltron Air Line. These
50-ohm Air Lines provide both a standarg
Impedance and a time delay for use in Wiltro
Ripple Averaging and Magnified Reflection
Measurement Techniques. Series 18 covers
the 2to 18 GHz range. The 18A50 offers a
GPC-7 connector and features an SWR of
1.002. The 18N50 has an N male or female
connector and an SWR of 1.006. Series 19
operates from 2 to 26.5 GH; with an SWR of
1.006 to 18 GHz and 1.01 to 26 5 GHz.

P—
14

Precision Adapters for Accurate
Measurements

Wiltron 50-ohm Series 34 Adapters
virtually eliminate errors caused by mismatch
The adapters are available in GPC-7/N.
GPC-7/WSMA. N/N and WSMA/WSMA
Rangeis DCto 26 5 GHz. Typical SWR
ratios are 1.02 to 18 GHzand 1.1t0 26 5 GHz
Other Wiltron Calibration Lab Quality
Components

Wiltron also offers the industry’s
most extensive line of RF detectors with
Ccoverage up to 34 GHz.
So go for the Gold Standard

Go Wiltron and your microwave
measurements will be as good as pure gold
Remember, Wiltron offers you one source
shopping for production or development
Mmeasurement systems and cal lab reference
Standards.

For more information. call or write
Walt Baxter, Wiltron. 825 East Middlefield
Road. Mountain View, CA 94043
Phone (415) 969-6500.

[VILTRON
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WEINSCHEL advanced technology

a new dimension in uA measurements

NOW MEASURE TRANSMISSION LOSS, GAIN,

AND PHASE ... with new simplicity, speed, accuracy,

and dynamic range using the Weinschel VM-4A
measurement receiver and 4312 Automatic Phase
Lock System.

Resident u processors, dual-channel ratio techniques,

auto-tuning si'tx)nal source, tracking local oscillators,
and Parallel IF Vector Subslilution combine to allow
system operation by semi-skilled personnel and still
obtaln measurements with standards lab accuracies.

NO OTHER SYSTEM AVAILABLE COMBINES ALL

THESE FEATURES .., 0.01-18 GHz « 0.1, 0.01, 0.001 dB
resolution - = 0.003 dB/10 dB + 0.005 dB accuracy (IF)

- ~100 d8 dynamlc rango slngle step - 0.1 degree

See Us At MTT-S Booth #131

A VM-4A/4312 SYSTEM FOR YOUR
APPLICATIONS? . whether your measurement
problems are in the standards 1ab or on the productits
line, engincering lab or antenna range, the
VM-4A/4312 will do the job quickly and efficiently with
unexcelled performance ... whether you're measun
attenuators, transmission lines, amplifiers or filters.
antennas or output attenuators ol signal generators,
the VM-4A/4312 will du Lhe job like no othér syslem

avallable.
=

SHOULON'T YOU BE CONSIDERING ONE?... e
Call or write for a demonstration today! -

1
U8 Patents 4 103.223 4,136,637, and 4, 010.770. Othet patonty M

WEINSCHEL ENGINEERING

One Weinschel Lane, Gaithersburg, Maryland 20760
(301) 948-3434/TWX (710) 828-9705. Telex 89-8352

International Telex 440-702




reates...the VM-4A
..0.01-18GHz
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Introducing the OSCS Series. ..

the all NEW line of laser welded

ceramic glass seal cCoONNECIOrSe ¢ « o o o o o o »
from Omni Spectra

The OSCS Series is the latest addition to Omni Spectra’s

comprehensive line of OSM miniature hermetic scal connectors,

featuring a new ceramic glass seal, brazed construction

with a laser welded contacl, This allows for superior performance
at high frequencies and mechanical strength and integrity.

[l 2=
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Select’fromﬂange mount pane| feedthrougﬁ' nd bul

feedthrough types which are appropriate for a uﬁﬁy &fcﬁ%@m
applications including launches to microstrip in sealed pagkagés.:

Write or call today for detailed information on the OSCS Series
and we will supply you with a set of applicable assembly instructions.

Omni Spectra, Inc. Microwave Connector Division
140 Fourth Ave., Waltham, MA 02254
Telephone: (617) 890-4750 TWX: 710-324-6377 Telex: 92-3474

Torque

Wrench

Mounting

Tool

Three easy steps are used to install
OSM(SMA) female connectors.

® |nstail connectors into tool
e Thread connector into MIC package
e Tighten until torque wrench releases




..The OSCS Series
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LOOK\

Yes, take a close look at this Type 23
Package which CCl has designed for

GO!

CCl's “Evapalloy” process control
and experience has proven CCl diodes

microstrip and stripline use. to be the most consistent and reliable
The leads provide good continuity in the industry.

of transmission line impedance to the Check it out today. GO with CCl!

diode.
These diodes are constructed with

the CCl “Evapalloy” process which FEATURES:

insures better control over character- m High Reliability

istics and very low series resistance m Low I/f Noise

junctions. m Customized Characteristics
Parameters may be varied to help ® High Zero Bias Sensitivity

solve your particular diode application ® High Radiation Resistance

problem. ® Excellent Linearity

CCl can provide diodes tested to
MIL-STD-19500 or specific customer
screening requirements.

m Extreme Flatness with Temperature
® Low VSWR
®m Low Video Resistance

Stripline Back Diode

For Video Detector Applications

CUSTOM COMPONENTS, INC.

CIRCLE 17/ ONIREADERSERVICE CARD



ELECIHKICAL CHANMALIEKIDIILD 1ypicai remmormarnce

K
Part Ipa) | VrMy) | VEMy) | Rsea | Criph Type Rv(Q)  Tss(-dbm) M( —;) K( %"w»)
NumPBer Typ- T¥p- ik M 23100BD 400 52 80 1600
23200BD 180 51 90 1200
231008D 50-150 540 120 12 7 »3300BD 80 50 100 900
NOTES: 1. 2MHz Band Width 2. Input Power — 20 dom 3. Fo 10GHz
23150BD 50150 540 100 9 10
2320080 | 150-250 550 110 1" 7 K vs FREQUENCY
2325080 | 150-250 550 100 8 10 =
Eg 4000
S
2330080 | 250-350 540 110 1 7 x 2310080
£ 3000
>
23350BD | 250-350 540 100 8 10 EE 2320080 NG
SR
x 2 2000
- w
23400BD | 400-500 530 100 10 7 ;_’g \\‘
w
a g 233008D
o+ 1000
234508D | 400500 530 80 8 10 a8
> o~
0
2 3 4 5 6 7 8 910 15

ENVIRONMENTAL RATINGS
Storage Temp.—65°C to +100°C
Operating Temp. —65°C to +100°C
Temperature Cycle—MIL-STD-202, Method 107, TC. A

Shock— MIL-STD-750, Method 2016 9 66 L 4]
Vibration—MIL-STD-750, Method 2056 Vap 0 y

FREQUENCY (GH2)

Acceleration—MIL-STD-750, Method 2056
Fine Leak—MIL-STD-750, Method 1071, TC G

Gross Leak—MIL-STD-750, Method 1071, TC C proce ss
guarantees you
the most reliable
& consistent diode
in the industry!

* ‘Evapalloy” s a registered trademark of Custom Components, Inc

N

///K-\ -
e

PACKAGE OUTLINE Type 23 BACK DIODE STATIC V-1 CHARACTERISTIC tcocré C:rggﬁ;"g’:s E”é’\‘ﬁ'tc%‘ggeg;g{( 8%&"3‘%23@‘5
< - Dlodes for Detector-Mixer épplicatnons. CCl can p
i l*B "J vide all its products tested to MIL-STD-19500 HI-RI
A j_ requirements including 100% pre-screening, x-fi
B environmental & accelerated aging tests. Devices w
= - h) special characteristics or special packages to
i T unique requirements can be made for you In a she
- D time
- H_L
% ! CUSTOM COMPONENTS, INC,,
E Box 334, Lebanon, New Jersey 08833
Ol A . c b E (201) 236-2128 - Telex 132-445
+ MIN 13 064 018 026 003
| MAX 17 076 022 034 006

World Radio Histo
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1981 MICROWAVE MEETINGS

This year’s MTT-S Symposium/Exhibi-
tion will be augmented by the coinci-
dent AP-S and URSI Symposia. All
three meetings will be held during the
week of June 15-19 at the Bonaven-
ture Hote! in Los Angeles and, togeth-
er with the Microwave Exhibition
which will run from June 15 through
17, this promises to be the largest
gathering ever of the microwave indus-
try. Beginning with Joe White's ““At-
tending the Conference’’ article, a ma-
jor portion of this issue is devoted to
meeting and exhibition information.
Complete programs for the MTT-S,
AP-S and URSI Symposia are listed.
Information about evening panet ses-
sions and special workshops is includ-
ed. Complete floor plans of the meet-
ing and exhibition and an exhibition
guide are also provided.

Sum
% Up '

I.E.E. MICROWAVE CIRCUIT
COMPONENT MEETING

For the first time in approximately 10
years, the professional group on Micro-
wave Devices and Techniques of 1.E.E.
convened a meeting in December in
London to review microwave circuit
components. The first of two sessions
addressed GiAs FET’s for microwave
signal control, optical control of mi-
crowave semiconductors and ferrite
control devices. The second session
concentrated on PIN diode applica-
tions for modulation, control and
switching.

MARCHAND BALUN CIRCUIT
ELEMENT GRAPHS

Implementing transformer action with
in a Marchand balun to match the bal-
anced load resistance of a typical an-
tenna to the source resistance leads to
optimum broadband characteristics.
Graphs of the circuit element values
for a fourth order balun with single
section quarter wave input and output
transformers are provided in this arti-
cle. Bandwidth ratios ranging from 4:1
to 12:1 are covered.

AN ARCSPRAYED COATING FOR
EMI/RFI SHIELDING

A system for applying molten metal
particles to a surface for EMI/RFI
shielding purposes which does not ap-
preciably raise the temperature of the
treated surface is described. Attenua-
tion characteristics of the sprayed

material through 10 GHz are discussed.

Mechanical properties of the material
and a complete description of the
equipment and its operation are also
included.

THE FRENCH MICROWAVE
LANDING SYSTEM

The history of the development of the
microwave landing system is discussed
and its several advantages over present
systems are described. The transition
plan from ILS to MLS as currently de-
fined by the International Civil Avia-
tion Organization which calls for gen-
eral use of MLS during the 1995 to
2000 time frame is shown. The French
system presently being manufactured
by Thomson-CSF is covered in detail.
The design approach and performance
of major subsystems is described.

LR Zk"%
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Wworkshops
& Courses

MICROWAVE ANTENNA
MEASUREMENTS SHORT COURSE

Sponsor: California State U.,
Northridge

Site: CSU, Northridge, CA

Date: July 13-17, 1981

Fee: $575
Description: Measurements of micro-
wave antenna characteris-
tics, including planar,
cylindrical and spherical
near-field techniques.
Dr. Edmond S. Gillespie,
School of Engineering
and Computer Science
CSU, Northridge
18111 Nordhoff Street
Northridge, CA 91330
Tel: (213) 885-2190,
885-2146

Contact:

MICROWAVE SYSTEMS PLANNING

Sponsor: George Washington U.
Continuing Engrg. Ed.

Site: GWU, Washington, DC

Date: July 13-17, 1981

Fee: $715- No. 832DC
Instructor:  Allan Schneider, Pres.
CyberCom Corp.
Description: Concepts and principles
of microwave system
planning, including the
impact of digital technol-
ogy on mw transmission
systems.
Continuing Engineering
Education, George Wash-
ington University
Washington, DC 20052

GIT SHORT COURSES
Sponsor:

Contact:

Georgia Institute of
Technology

Georgia Tech.,

Atlanta, GA

Date: July 20-22, 1981

Fee: S350

Subject: Millimeter and Microwave
Ferrite Materials—Study
of the structure and prop-
erties of ferrite materials
and the application of
these materials in micro-
wave signal processing
and control functions.
Department of Continu-
ing Education, Georgia
Institute of Technology,
Atlanta, GA 30332

Tel: (404) 894-2400 =

Site:

Contact:



is shrinking.

Former Amplifier Size

So are W-J’s
wideband amplifiers.

As space becomes more of ’ frequency ranges are also
a premium, miniaturization o b available. Internal modules
becomes even more vital = for temperature compen-
At Watkins-Johnson, we sation and gain control are
never cease trying to cut optional. input and output
things down to size limiting and higher power

e Small size

e Low noise

e Hermetically sealed
¢ Wide bandwidths

New Amplifier Size

Our latest line of small- will be available soon
sized, wideband solid state For more information on how Watkins-Johnson
amplifiers offers up to a 50% reduction over conven can fit the products below into your environment.
tional amplifiers for applications where size is a prime please contact Amplifier Applications Engineering in
consideration. But they lose nothing in performance Palo Alto at (415) 493-4141, ext. 2247, or your neares
To shrink them, we compressed RF module Watkins-Johnson Field Sales Office

designs onto the smallest possible substrate size
eliminated all the hard wiring for biasing, and used

a thin-film hybrid chip regulator circuit. The housing WJ-6852 Series 2 to 4 GHz WJ-6856 Series 8 to 12 GHz
can be sealed hermetically WJ-6853 Series 2 to 6 GHz WJ-6857 Series 8 to 18 GHz

Our models cover all standard octave and multi WJ-6854 Series 2 to 8 GHz WJ-6858 Series 12 to 18 GHz
Jctave bands in the 2 to 20 GHz frequency range WJ-6855 Series 4 to 8 GHz WJ-6859 Series 12 to 20 GHz

Narrow-bandwidth models optimized for particular

.. - ————

Watkins-Johnsan—U.S.A: e California. San Jose (408) 2621411 I Sequndo (213) 640-1980  Florida, Fort Walton Beach {904) 863-4191 e Georgia. Atlanta (404) 458-9907 e lllinois. Palatine
(312) 9910291 ® District of Columbia. Gaithersburg MO (301) 948-7550 ® Massachusetts. Lexington (617) 861-1580 @ Missourl, Bridgeton (314) 291-6532 e Ohio. Fairborn (513) 426-8303 @ Texas. Dallas
(214) 234-5396 © United Kingdom: Dedworth Rd. Oakley Green Windsor Berkshire SL4 dLH o Tel: Windsor 63241 Cable WJUKW-WINDSOR e Telex 847578  Germany, Federal Repubiic of
Manzingerweg 7. 8000 Muenchen 60 e Tel (089) 836011 e Cable WJDBM-MUENCHEN e Telex 529401 o ltaly; Prazza G Marconi 25 00144 Roma-EUR e Tel 59 45 54 « Cable WJROM-I » Telex 612278
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———ATTENDING THE CONFERENCE——
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JOSEPH F. WHITE, Consulting Editor

THE BONAVENTURE SITE

Coming to this year’s MTT Confer-
ence at the Bonaventure Hotel in Los
Angeles will be like making your own
space odyssey. The Bonaventure with
1500 guest rooms, half-acre exhibit
space, 37 meeting rooms and 4 ball-
rooms is a twenty-three story symmet-
ric arrangement of five silo-like struc-
tures, a center one encircled by four
others with a six-story skylight lobby
enclosing registration, bars, restaurants,
boutiques, and gardens. Adjacent to
this artistic inn by architect John Port-
man, is @ multi-story conference cen-
ter with roof swimming pool. On the
first floor of this exhibit structure will
be found over 150 separate microwave
exhibits and booths. On the next two
floors are the meeting rooms in which
up to four simultaneous sessions con-
taining 160 presentations over three
days will be held. The drawing on p. 30
Is our attempt to help you orient
yourself as you traverse the maize of
corridors and towers that intervenes
between your room and the papers
you want to hear.

The Bonaventure is located as stra-
tegically in downtown LA as could be
wished, which translated means you’ll
need a car, bus or taxi to get to most
places of interest which aren’t imme-
diate to the hotel complex. (See L.A.
Area Map, p.28).

Conference registration (for any
one or all — MTT, AP and URSI) will
take place in the foyer of the Bonaven-
ture in front of the California Ballroom
from 4 PM to 9 PM on Sunday, from
7:30 AM to 9 PM on Monday, from
7:30 AM to 4 PM Tuesday through
Thursday and from 7:30 AM to 12
PM on Friday. Messages can be trans-
mitted to conference attendees through
the hotel operators by calling the toll-
free numbers USA 800-228-3000,
Alaska and Hawaii 800-228-1212, Can-
ada 800-268-8383 giving the name of
the person to be contacted and indi-

26

cating that that person is an |EEE con-
ference attendee. Those who cannot
be accommodated in the Bonaventure
Hotel will be housed at the Bittmore.

There are seven different establish-
ments within the Bonaventure with
restaurant facilities. Buffet breakfast
and lunches are served in the lobby
court and there is a variety of restaur-
ants within a few walking blocks of the
hotel.

SPECIAL PANEL SESSIONS

This year’s evening panel talks high-
light the wide diversity of questions
besetting the microwave industry.
Monday night features ““Status and
Trends in Fiber Communications,’” a
session headed by M. K. Barnoski and
J. Austin of the TRW Technology Re-
search Center describing the back-
ground of fiber optic communications,
its capabilities and applications, and
its relationship to competing micro-
wave links in the market place. Actual
installations and systems will be pre-
sented with experts from both the
fields of fiber optics as well as micro-
wave communications to present as-
pects of fiber optic communications
and to respond to audience.

Another Monday evening panel
covers ““Microwave Devices Technology
Transfer from Research and Develop-
ment to Manufacturing.”” This panel
will address the production syndrome
created within the microwave industry
which results because microwave de-
vices enjoy relatively little production
volume yet must meet tighter perfor-
mance specifications, more stringent
material parameter tolerances and
more complex fabrication and testing
than other goods produced within an
industrial nation. Problems and chal-
lenges for automation, labor training,
capital investment and cost effective-
ness will be discussed by the panel,
headed by John Kuno of Hughes Air-
craft Company.

The “Impact of Gallium Arsenide
IC’s on Microwave Systems’’ is the sub-
ject of a Panel (meeting Wednesday
night 1) organized by Paul T. Greiling.

The panel members encourage aud-
ience participation in this discussion
which will relate the performance of
state of the art digital and analog GaAs
IC’s along with their potential for low-
er cost, lower noise, wider bandwidth
or higher data rates and how these de-
sirable performance features may be
limited by material quality, power dis-
sipation, on and off chip delays, and
packaging.

Wednesday night, “Manpower Prob-
lems in Microwave and Antenna Engi-
neering,”’ will be addressed in a panel
headed by R. McIntosh, NASA, Lang-
ley, Virginia.

Also on Wednesday night, ‘‘State of
the Art of Millimeter and Submillime-
ter Receivers,”” a panel organized by
J. J. Whelehan of AIL, Melville, NY
will treat the evolving state of the mil-
limeter and submillimeter technology
and the need for system trade-off deci-
sion by potential user groups which ex-
ists at this developing state of the mil-
limeter art. A special topic will include
the overlap region between millimeter
and submillimeter-wave receivers.

MTT TECHNICAL PROGRAM

The 1981 MTT Symposium Techni-
cal Program includes 22 separate ses-
sions containing over 150 papers which
will be presented in four days in up to
4 simultaneous technical sessions at
any one time. The old standby sub-
fects including Computer Aided De-
signs, Ferrites, Passive Components,
Phased Array Techniques, Low Noise
Techniques and Field and Network
Theory account for about half the
papers. Equal representation is given
newer topics of interest to the micro-
wave community including FET’s and
associated Solid State devices, Milli-
meter Waves, 6-Port Measurement
Methods, Dielectric Resonators, Print-
ed and Monolithic Integrated Circuits,
Microwave Acoustics, Guided Wave
Optics and Bio-Medical Effects and
Applications.

The FET papers cover some im-
pressive accomplishments. For exam-
ple, Session B includes an FET with a
0.6 dB noise figure at 4 GHz, 1.3 dB

{continued on page 28)
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Hughes is making

new waves with a

shortcut to mm-wave radar design.

Now designers don't have to
reinvent the radio when they take on
millimeter-wave radar development.
That’'s because Hughes short cuts
the millimeter-wave learning curve
by offering preassembled and tested
subsystems right off the shelf.

For example, our new 42266H
subsysteln 1s a complete, all-purpose,
coherent instrumentation radar front
end. It's made specifically for use in
gathering a broad base of fundamental
data immediately. . . like you'd need
in developing weapon sensors. Or
you can use it to incorporate the
technology into your own system.

Model 42266H
94 GHz Coherent Instrumentation
Radar Front End

Saa s at MTT-S€ Rnnth £40Q

We'll even help customize 1t if you'll
tell us your needs.

Operating at 94 GHz this fully
calibrated breadboard combines
transmitter, receiver and antenna
functions all in one subsystem. It
performs all mixing, detecting,
switching and modulating functions
needed to provide an S-band IF
output signal.

There's lots more to tell, so write
or call Hughes Electron Dynamics
Division, Solid State Marketing,
3100 West Lomita Blvd., Torrance,
CA 90509; (213) 517-6400.

Outstanding signal to-noige ratio 1s demon
strated 1n the spectrum of pulsed IF output
signal (Sin x/x) Total peak-to-valley ratio
1n excess of 50 dBe/KHz

The 42266H can be used as a multifunction
instrumentation radar capable of either
CW or pulsed coherent operation In the
CW mode 1t can perform as a single or
multi-frequency CW coherent front-end
In pulsed mode. the system performs as a
single-frequency coherent pulsed radar
front-end or as a coherent system with
frequency diversity 1n the form of pulse-to
pulse frequency agility coherent chirp, or
combinations of both It cen aleo be usad to
implement pulse compression technigques
The receiver consists of an antenna with a
single-plane monopulse ¢omparator and
two balanced mixer/IF preamplifiers

HUGHES AIRCRAFT COMPANY
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