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Ordering Information

1.Please order by model number, option number (where ap-
plicable), and product name.

Telephone orders for standard catalog products will be ac-
cepted and processed immediately. However, shipment cannot
be made until a confirming written order is received, either by
means of a standard purchase order form or a TWX or FAX con-
taining the following information as a minimunt.

Purchase order number.

Ship to and bill to addresses.

Description, model number and unit price.

Name of authorized representative of purchasing depart-
ment.

Method of shipment.

Amount of insurance on shipment.

Sales/Use tax status of order.

An order for special or modified catalog products cannctbe pro-
cessed priot to receipt of written authorization.

2. Address ail purchase orders to:

General Microwave Corporation (GMC)
5500 New Horizons Blvd.
Amityville, N.Y. 11701

or in care of our Engineering-Sales Representative in your area.
Determination of prices, terms and conditions of sale, and final
acceptance of orders are made only at the GMC factory.

3. Terms of payment for domestic orders are Net 30 days, subject
to approval of credit, If credit has not been established, please
provide payment in fulf or authorization to ship C.0.D. All prices
are FOB Amityviile, New York and include packing to good
commerical practice.

NOTE: Title and risk of loss and damage pass to the purchaser
when the shipment is accepted by a common carrier.

4, Our export terms are prepayment or irrevocable sight letter of
credit confirmed, engaged and accepted by any prime New York
City bank.

5. The right to discontinue any item and to change specifications
or prices at any time without notice is reserved.

6. The minimum order is $50, unless prepayment is received.
The minimum line item charge is $5.

7. Unless spegific instructions accompany the order, shipment is
made via uninsured UPS or Parcel Post. Air freight shipments
wiil be made FOB origin, freight charges collect.

8. Uniess otherwise specified on the face of the order, overseas
shipment wili be made via air freight using a freight forwarder
selected by GMG, with all charges, including forwarder, inland
freight, air freight, insurance, consular and banking fees
charged to the buyer’s account.

9. Units returned for repair must be returned freight prepaid, FOB
GMC factory. If warranty repair is applicable, the unit will be
repaired and returned freight prepaid, FOB destination. If war-
ranty repair is not applicable, the customer will be advised of the
repair charges and his authorization to proceed awaited before
any costs are incurred. Non-warranty repairs will be returned
FOB Amityville, N.Y.

Returns from outside the United States mwust be made free
HouselFree Domicile. Note that except where prior authoriza-
tion has been received from the GMC factory, collect shipments
will not be accepted by our receiving department.

10.

11.

12,
13

14,

15.

16.

GMG is obligated to process all orders based on their relative
Defense Department priorities. Accordingly, all DO or DX
ratings should be included on advance and confirming pur-
chase orders.

Standard instruments or components returned for credit within
80 days after shipmend in a like-new condition will be accepted
subjectio arestocking charge of $25 plus 12% of selling pricein
excess of $100.

Deliveries quoted are subject to prior sale.

Prices quoted are based on inspection at destination. f source
inspection is required or desired, add 3% ($150 minimum) to
price of inspected material.

Each unit will be accompanied by one copy of our standard
operating instructions and will be tested in accord with GMC's
standard acceptance test procedure for the particular item.
Unless specified in the schedule of items or services, no other
data or special testing will be provided.

Many of the products manufactured by General Microwave re-
quire U.S. Government Export Licenses prior to shipment abroad.
Theretore, if the products are to be exported from the U.S. by
purchaser ar purchaser’s agent, or if purchaser ransfers title
1o anyone else who wilt export the products from the U.S., pur-
chaser is hereby advised that a U.S. Government Export License
may ‘be required prior ic shipment. All sales by General
Microwave assume that the proper licenses are obtained by pus-
chaser, purchaser’s agent or transferee before the products are
exported.

The foliowing warranty applies:

EQUIPMENT WARRANTY
General Microwave Corporation warranties all parts of equip-
ment of its manufacture to be free from defects caused by faulty
material or poor workmanship, This warranty excludes elec-
tronic tubes, batteries, natural rubber and material normally
consumed in operation unless such excepted items failas a
result of improper application by Generai Microwave.

Liability under this warranty is limited to the obiigation to
repair, or, at General Microwave's sole option, to replace without
charge, FOB General Microwave’s Plant, any part found to be
defective under normal use and service within the time periods
shown below, provided:

(1) General Microwave Corporation is promptly notified
within the warranty period in writing upon discovery of
such defects;

{2} The original parts or equipment are returned to General
Microwave Corporation, transportation charges prepaid;

{3) Generai Microwave Corporation’s examination shall
disclose to its satisfaction that such defects have notbeen
caused by abuse after delivery; and

(4 Warranties shall not apply to items which have been
repaired or altered by others than General Microwave Cor-
poration or its authorized agency.

The period of warranty is one year after delivery of the instru-
ment to the original purchaser.

The warranty pericd shall not include any period of time the
unit or part fails to perform satisfactorily due to such defect, and
any unit, part or component repaired or replaced by General
Microwave pursuant io ihis warranty shait itself be guaranteed
as specified above,
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Model Number Index

308

3N

468
468-3
4758
476
478A
4818
484
94811
983-4A
1544
1552C
1854A-1
1655A
1656A
1568
1576
1584
1588
1950A
1951
19582
1963
1954
1955
1956
1958
3250
3290A-80
3290-80-0.5-1
3291-80
3291-120
3292-80
3292-120
3283-80
3293-120
3204-80

3294-120
3295-80
3295-120
3296-80
3296-120
3208-60
3298-120
3450

3451
3451H
3452
3452H
3453
3453H
3454
3454H
3455
3455H
3456
3456H
3468
3458-389
3458H
23460

3462
6346-1
7722

7724

7728

9Nz

9113

9114
9120-500
9120H-50¢
9120HT-500
$1207-500
9120W-500
9130-500
9130H-500
9130MT-500
9130T-500
9130W-500
9140-500
9140H-500
9140HT-500
9140T-500
9140W-500

9150-500
9150T-500
9150W-500
9160-5G0
9160T-500
9160W-500
9170-500
1707-500
9170W-500
9214
9220-500
92207-500
9230-500
92307-500
9240-500
9240T-500
9250-500
9250T-500
9260-500
92607-500
9270-500
9270T-500
A420C
Ad240C
D1950A
01851
D1952
D1953
D1953-245
D1954
1955
D1956
D1958
D1960A
D1962A
DM186CH
DM182CH
DM1S0CH
D828
DM862BH
DMBe4B
DMB64BH
DME70
DME71A
FM8628
FM8628H
FMgg48




Model Number Index (Con’j%

MODEL
FMB648H 57 F9250 92 Md41A 122
F192A 17, 66 F9250T 92 meaz28 87
F1938 51 F3260 95 M8e28H 57
F8922 77 FO260T 95 M8s4B 57
F8924 77 FO270 98 M8648H 57
+8928 77 Fo2v0T a8 M870 69
Fo1i2 60 G9120 73 Ma71A 20
Fo113 50 G9120T 73 M4240A 118
Fo1i14 80 GI120W 73 MA241A4 118
F9120 72 Ge130 a2 N420C 322
F9120H 72 G9130T 82 N4210D 122
FO120HT 72 GI130W 82 N422C 122
F9120T T2 G140 86 N425B 124
Fa120W 72 Go1407 85 N426B 124
Fo121 72 G9140W 86 N427B 24
Fgi21H 72 G9150 92 N4278-3 138
FO121HT 72 G9150T az MN436A 108
Fo121T 72 Go150W 92 N440A 122
Foi121W 72 Q9160 95 N441A 122
F9130 82 G9160T 95 N443 122
F9130H g2 GO1BOW a5 N445A 124
F130HT 82 Ga170 93 N446A 124
FO130T 82 Gei70T 23 N447 . 127
Fo130W 82 GAH7OW 98 N4240A 118
Fa140 86 G9220 73 N4241A 118
FO140H a6 G9220T 73 N4243 118
F9140HT 86 G9230 82 TK-1 130
F9140T 86 G9230T 82 TL-0A 123, 126
Fa140W 86 (G9240 86 TL-1A 123, 126
F9180¢ g2 (9240T 86 TL-2A 123, 126
F9150T 92 G9250 92 TL-4A 119, 123, 126
Fo150W 92 G9250T 92 TL-S 119, 123,126 |
£9160 45 G9260 95 TL-AD-A 119, 123
Fa160T 95 G9280T 95 TL-KO-A 119, 123
Fo160W 95 (GE270 98 TLUO-A 119, 123
F3170 98 G9270T 98 TL-X0-A 119, 123
F9170T 28 Fo40H 7e U420C 122
Fo170W o8 Ka20C 122 u4240C 118
Fa214 60 K4240C 122 WS67 130
Fe220 72 LmM186C 10 W9B7-4 130
F9220T7 72 LM189C 10 Wo70 130
F9z221 72 LMm190C 10 Wa70-4 130
Fo2217 72 M186C 10 WoT2 130
Fo230 82 M189C 10 Wo72-4 130
F9230T 82 M190C 10 X420C 122
F9240 86 M438A 168 X425 138
£9240T 86 Md4aDA 122 X4240C 118
L




Glossary Of Terms

POWER MEASUREMENT TERMS

Calibration
Factor: The ratio ¢f the substitution audic power
to the total incident rf power required to
produce equal dc output voltages from

the tit power head.

Effective
Efficiency:  The ratic of the substitution audio power
to the iotal absorbed rf power required to
produce egual dc output voltages from

the tft power head.

ATTENUATION TERMS

Mean

Attenuation: At a given control signak conditicn, the
average of the maximurn and minimum
values of the attenuation over the
specified frequency range.

Flatness: The change in attenuation over the
specified frequency range, expressed in

+ dB about the mean attenuation.

Accuracy of

Attenuation: The maximum deviation of the mean at-
tenuation from the selected attenuation,
expressed in dB. Accuracy of Attenuation
is specified al +23° +5°C. (The total
accuracy of an attenuator is the sum of
the Accuracy of Attenuation defined here
plus the efrors due to Flatness and the
variation in attenuation with temperature.}

SWITCHING SPEED TERMS
Switching Time

Port-to-Port
Switching: Defined as the time interval between the
instant the rf power leve! in the port
switchad OFF drops to 90% of its originak
value and the instant the rf power level in
the port switched ON rises o 90% of iis
final value, as shown below. For units
without integrated drivers, the specifica-
tions apply to conditions when it is driven
by an appropriately shaped switching
waveform,

SWITCHING SPEED TERMS (Cont.)

Rise

Time: Specified as the transition time between
the 10% and $0% poinis of the square-
law detected AF power when the unit is
switchied from full GFF 2o full ON, as
shown below. For units without integrated
drivers, the specifications appiy to condi-
tions when it is driven by an appropriate-
ly shaped switching waveform.

Falt

Time: Specified as the transition time between
the 90% and 10% points of the square-
law detected RF power when the unit is
gwitched from full ON to fult OFF, as
shown below. For units without integrated
drivers, the specifications apply to condi-
tions when it is driven by an appropriate-
ly shaped switching waveform,

OoN

Time: Specified as the fransition time betwesn
50% of the input control signal to the
90% point of the square-law detected RF
power when the unit is switched from full
OFF to full ON, as shown below, For
units without integrated drivers, the
specifications apply to conditions when it
is driven by an appropriately shaped
switching waveform.

QOFF

Time: Specified as the transition time between
50% of the input control signal to the
10% point of the square-law detected RF
power when the unit is switched from full
ON to fulk OFF, as shown below. Far
units without integrated drivers, the
specifications apply to conditions when
it is driven by an appropriately shaped.
switching waveform.
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Glossary Of Terms (Con’t)

MISCELLANEOUS TERMS

Small Signal
Bandwidth:

Large Signal
Bandwidth:

Phase Shift-
Attenuators:

Phase Shift-
Phase
Shifters:

Temperature
Coefficient:

With reference to a moduiation frequency
of 100 Hz and a modulation depth of +3
dBat a quiescent level of -6 dB, the
frequency at which the modulation depth
reduces by 50%.

With reference t0 a modutation frequency
of 100 Hz and a 100% modulation depth
at a quiescent level of -6 dB, the fre-
quency at which the modulation depth
reduces by 50%.

The difference in phase angle of the
exiting rf signal at a given frequency and
attenuation level referenced to the exiting
signal at the same frequency with the
attenuator set at insertion Joss. Typical
phase shift characteristics of GMC
attenuators are shown to the right.

The difference in phase angle of the
exiting rf signal at a given frequency and
phase shift setting referenced to the
exiting sigral at the same frequency with
the phase shifter set to minimum phase
shift.

The average rate of change in
attenuation or phase shift over the full
operating temperature range of the umnit.
Expressed in “‘¢B/°C"” for attenuators
and “degrees/degress phase shift/*C"”
for phase shifters.
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Translater, Frequency 48,103

6




Attenuators/Modulators and Phase Shifters

General Microwave (GMC) designs and manufac-
tures a diverse line of high-technology microwave
and electronic test equipment and components.
This section describes GMC's lines of sclid-state
absorptive attenuator/modulators, phase shitters
and frequency translators.

GMC began the design and manufacture of solic-
state control products in 1967, At that time, it in-
troduced the first broadband absorptive attenuator
that has since become the basis for its muiti-
octave M186, M190 and 196 Series of at-
tenuatormodulators. The Company's solid-state
contral product ling has expanded {o include an
extensive line of phase shifters, PIN diode at-
tenuatorimodulators, and PIN diode switches.
Solid-state control companents today are essen-
tial elements of most modern electronic warfare
and countermeasures systems. They also tind im-
portant applications in’ navigational systems,
telecommunications and fire control systems,
and in fact, in almost every aspect of microwave
technology. These products are used in primary
airborne and shipborne systems, as well as in
depot and flightline test equipment required to
service these complex equipments.

-+ ATTENUATORS
-, PHASE SHIFTERS




' ATTENUATORS -

Selection Guide

BI-PHASE MODULATORS AND PHASE SHIFTERSIFHEQUENCY THANSLATORS

PHASE ‘SHIFTERS

FREQU RAN G ’
S QUENCY RANGE (GH2) MODEL . PAGE - COMMENTS
2.0 4.0 g0 . 12.4 18.0 ) . o S .
PT Y —— 7722 ) Phase shilter/Frequency kranslator; digita control
5 () e ). 7724 48 Phase shifter/Frequency translator, digital control
§ e———————— 18 7728, Phase shifter/Frequency translator, digital control
& 18 F1938 51 Bi-phase modulater
ATTENUATORS AND MODULATORS
) FREQUENCY’ RANGE ((3Hz) - ATTENUATION | “MODEL PAGE commems
e RANGE (dB).
G2 06 10 20 - 40 80. 124 - 180 .
CONTINUOUSLY VARIABLE, CU RRENT CONTROLLED ABSORPTIVE ATTENUATORS
" 35 M190C
02 18 1 " Dual control,
45 M186C. g . low power
65 - M189C S
35 LM190C
0.2 12.4 - Duai controi,
40 LM186C w0 madium power
65 LM185C ) .
0.5 s— "~ 80 19504 -
| eomeme— - 60 1957
2 sn— .60 1952 .
25 - 60 1953 20 ' '
pr—— a0 To5a _ __Slnlecontrol
s 10 60 1955
8 12 60 1956
8 8 60 1968

CONTINUGUSLY VARIABLE, VOLTAGE CONTROLLED, LINEARIZED ABSORPTIVE ATTENUATORS

s - 35 M180Ci311 . Separate driver
45 M186C/311 10 ang rf section,
65 Misecsl_ | low power
b - 5 LM190C/3114 . Separate driver '
’ 40 LM186C/311 10 and rf section,
65 LM189CI311 mediut power
05 60 D860 . )
D ———— 50 19627 27
.5 et | - 80 D19504
1 o—2 60 D1951 )
2 et 60 . 1952 Integrated-driver
2.6 r—— 5.2 60 D853 24 and rf section
4 e— 60 01954
5 e— () 60 D955
£ — 2 60 21956
3 e— 1 60 D1958
HIGH SPEED ABSCRPTIVE PULSE MCDULATORS
35 DM190CH
0.2 18 Integrated driver
45 DM186CH . 14 antgg rf section ©
55 DM189CH | - S
g0 F192A 17




Selection Guide con)

ATTENUATORS AND MODULATORS {cont)

PHASE SHIFTERS

FREQUENCY RANGE (G B Vririathoad STep MODEL | PAGE | - COMMENTS.
: - — SiZE (dB} P _ .
02 05 10 200 40 ‘80 124 180 . _ ) )
DIGITALLY PROGRAMMABLE ABSORPTIVE ATTENUATORS, ULTRA-BROADBAND
- " 50 IR I O e e
DIGITALLY PROGRAMMABLE ABSORPTIVE ATTEN UATORS, MULTIOCTAVE BAND
0.5 Po—— 80 025 3460 45 . | Integrated drives
2 8 80- 0.25 3462 - -. and ri section:
DIGITALLY PROGRANMABLE ABSORPTIVE ATTENUATORS, OCTAVE BAND
0.5 S— 80 0.05 3290A-80 . 33
20 0.25 3450 a7 -
1 P— 120 01 - 3291-120 ) 5 1w
80 0.05. 320180 3 &
[ 035 .|3451, 34510 | 37, 41 3
pRise— 120 . 01 3293120 . 2
80 - 0.05. 329280 _ ia
50 025 | 3452, 3452H.| 3.4 'E;
6 m——7 120 0.1 ST
, 0 005 329380 .
0 0.25 3453, 34638 | 37, 41 :Integrated
i 120 0.1 2294-120 . driverand
50 005 3504.80 33 i section
80 025 3454, 34540 | 3T, 4 |-
£ To——10 120 ° R 3205-120 :
80 0.05 329580 Eai
&0 025 . - | 3455, 0485 |37, 41
& e— 120 0.1 - .3298120 '7 33’.
80 0.05 2B
50 0% . | 3456, 3456H | 97,41,
- ——— 1 120 0.1 3208-120- o
50 0.05. 329660
60 0.25 7458, 3458H | 37, 41




Models M186C, M189C and M190C Ultra-Broadband
PIN Diode Attenuator/Modulators

MODELS M186C, M189C AND M190C

This family of absorptive PIN diode at-
tenugtorimodulators operates over the instan-
taneous frequency range from 0.2 to 18 GHz. Their
multi-octave bandwidth makes themn highly suitable
for wideband ECM and measurement systems.

The rf circuit consists of a T-pad arrangement of
shunt and series diodes in a microstrip integrated
circuit transmisston line, as shown in figures 1 and 2
below, and a resistive iow-loss bias line, The arrange-
ment permits operation as a bilaterally-matched
device at all attenuation levels by separately controll-
ing the bias currents through the series and shunt
diodes.

"« Absorptive T
« 0.2 1018 GHz frequencyrange .~ - .
+ Attenuation range upto 65-dB.
«Flatness as lowas =0.5d8

BIAS
—

- PHASE SHIFTERS"

a
IsgRIES

AF

Fig. 1-Mede! M190C, schematic diagram
(Modei M189C consists of two such sections)

Fig. 2-Modet M186C, schematic diagram

Attenuation Levels

The Models M190C and M188C are rated for attenuation
levels up to 35 and 45 dB, respectively. The

Madel M189C, which consists of the equivalent of two
independentiy-controlled M190C attenuators in a
single rf assembly, is rated up ‘o 85 dB. Model M183C
is also available with digitaily-programmable drivers
under the Model 3250 designation (see page 30) for full
description).

Power Ratings

Although ali three models will survive input powers
up to 2 watts from —85°C o +25°C, the maximum
power levels at which they operate without perfor-
mance degradation is limited to those shown in
figure 5 on page 13. For higher power applications,
the narrower band LM186C, LM189C and LM190C
models are available.
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Models M186C, M189C and M190C Ulira

-Broadband

PIN Diode Attenuator/Modulators

Drivers

The proper levels of series and shunt diode currents
required for operation as a matched attenuator can be

provided by either the user’s circuitry, ar by the

GMC Model 311 Driver. (See figure 4 on page 12 for

typical Bias Current/Attenuation transfer curves.} The
Model 311 provides voltage controlled linear attenua-
tion with a nominal transfer function of 10 dB per volt

for the Models M186G and M190C. For the Models

M189C or LM189C, two Model 311 drivers are re-

quired and the transfer function is 20 dB per volt.

When attenuators are ordered with drivers, the
assemblies are adjusted for optimum accuracy at

2 GHz. Optimization at customer-specified frequencies
is available on special order.

For Use As Reflective Switches
By reducing the series diode current to zero in the

isolations tate, these units can be operated as high-
isolation reflective switches for low frequency ap-

plications. A typical response curve of the Model
M186C operating in this mode is shown in figure 3 on

page 12.

1) Except 40 B up 10 2 GHz.
{2) Except 35 dB up to 2 GHz.

ok

ok

g . =z

Specification 2

_ TFREQUENCY - | .} | FREQUENCY ||=F

. Coal e sl T (GHE)- ’ ] o A {GHE
MODE! CHARACTERISTIC. |- 027 [ 80 |.124° }. '‘MODEL | CHARACTERISTIC 02. | 88
CNQ, | S AT U (- R B i+ Jto. | NOL | EE R 5 [+ D T 4%

. R . gt 124 | 18.0- . . ; - NS 8.0 124
7] Max InsertionLoss{dB)|:. 1.5 | 22 30 ] T | Max insertion Loss (dBY.| 1.5 {26+
M186C [T MaxvowR . .| 15[ 175 | 20 LM186C. Max VEWR . - 150 1175
: Min Attenuation ([@B)--[. 450 | -4b 20 1 - - - [ MinAttenuation {dB} 40m--| 40

i |'Max Insertionioss (Bl 75 (.30 .50 | “Max Insertion Loss 0By} . - 25 -1 3.5
.M18eC | . - -Max VSWR 1.5 |20 30 .1 Lm188C Max VoWR - [ 175 2.0
[ Min Attenuafion {dB). [ 65 1 69 50 Min Attenuation (dBy | -65-"1- 60
[ T ™ax Insermon Loss By 156 [ 15 [ 258 1 - Max Tnsertion Loss: (@) | - £5 [ 18
M190C Max VGWR 15 16 [ 2C LMi180C: Max VEWR - 15 1.75
. Min Attenuation {dB) 36 3B | 30 ’ Min Attenuation (dB) 35 30
FLATNESS {+dB)
ATTEN. : . FREQUENCY(GHZ) ] IR
dBy 7| 0210 8.0 0.2t0 124 12440180
M190C | M189¢ [LM120C {L.M189C| M180C j M189C LM190C|LM189C| M190C | M189C.
10 5 05 1 05 05 |- 07 0.7 0:7 07§40 |- k0
©20 - 05 05 65 | 05 § 10 1.0: 12 12 | 1o | 100
30 0.7 0.7 ~ 10 1.0 1.5 1.5. 2.0 20 1.0 15
40 — 1.0 — 1.0 e 15 - 20 — 15
50 — 1.0 — 15 — 15 — 20 — 15 .
60 — 10 — 20 — 1.5 — 25 — 1.5
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~ ATTENUATORS -

Models M186C, M189C and M190C

Specifications

PHASE SHIFTERS

M186C, LM186C,

M180C, LM1SGC . .. .. +50 mA max.
ENVIRONMENTAL RATINGS (RF UNIT)
Operating

Temperature Range... —65°Cto +85°C

Non-Operating

Temperature Range... —65°Cto +125°C

1) Spesifications listed are for each Model 317 Driver

inuse,

30
380 \g;gfc;g\’ﬁ
2 7 <
@ e \ )
-
1. I /
E :G , iToTAL
IL l2 :
o1 |
0z o5 FREﬁUENC‘?{GH:‘)O 80 12418.0 _
M
- REFLECTIVE MODE E :,I . : ST
e g
g — ouh i 15emES
i =
< 10y
2
@ ) i /
02 o5 10 20 40 80 2418 &
FREQUENCY {GHZ) l{
ABSORPTIVE MODE
Fig. 3-Typical response curves of Model M186C Fig. 4-Typical Models M186C and M190C bias
currentiattenuation Iransfer curves
PERFORMANCE CHARACTERISTICS Humidity . ............. MIL-STD-202F,
Power Handling Capability Method 1OSB,BCond. B
Without Performance Dagradation (96 hrs. at 95%)
M186C, M188C, Shock . ............... MIL-STD-202F,
[V R ETe o From 0.4 to 100 mW cw or Method 2138, Cond. B
o peak (see figure 5 on page 13) {75G, 6 msec)
LM186C, LM183C, - .
LM190C . .......... 100 MW cw or peak Vibration.............. mgﬁ?z'g%ﬁc‘m 4B
Survival Power {from —85°C to +25°C; see (.06"double amplitude or
power derating curve, figure 6 on page 13, 15G, "whichever is less)
for higher temperatures) .
All units. ......... W average or peak (1psec Altitude . .............. MIL-STD—ZOSF,
max pulse width) “ggtggg ;(;5 » Cond. B
Phase Shift............ See page 5 T cveli E\ML STD -202F
. ] . emp. Cyeling......... -STD- :
Typical Small Signal Bandwidth Msthod 107D, Gond. A,
M186C, M189C, 5 cycles
M190C. ... - 500 kHz MODEL 311 CHARACTERISTICS"
LM188C, LM189C, Mominal Transfer
LM190C. ....nv o 50 kHz Function. ............ 10 dBivolt
Bias Current Requirements (see figure 4 above} Accuracy at Calibration
M189C, LM189C .. .. =100 mA max. Frequency {2 GHz). .. .. +1dB starting from 5dB

above insertion loss
Typicai Small Signal Bandwidth When Used With:
M186C, M18SC,

MI190C. . ... .. ..., 500 kMz
LM186C, LM188C,
LM1S0C ... ... ... 50 kHz

Control Signal input
Voltage Range.......

Control Signal Input
Impedance

12




Models M186C, M189C and M4190C
Specifications

MODEL 311 CHARACTERISTICS" {cont) AVAILABLE OPTIONS (RF UNIT) T
SwitchingTime. . ....... 100 psec max Option No. Description
Power Supply 7 Two SMA male rf connectors

Requirements. ........ +18V £0.1%, 125 mA 10 One SMA male and one SMA female rf

~15V £0.1%, 126 mA connector
Ogerating Temperature 555G to +75°C 33 EM! filter solder-type bias terminals
ANGE e - 0 +75 35 High-temperature design {+ 125°C)

Non-Operating

Temperature Range.... —55°Cio + 85°C {1} Spectiications listed are for each Model 371 Driver in use.

+20 ¢Bm [100mwW}

i
| L
HOdBmIGMWY ! .OL'_
==
| - I
=2u
0 6Bm 1LOmW) \ = 0
jh
' l:g
~H0dBm (0 MW L E
oz 05 10 20 40 80 160 -
GHz TEMPERATURE o
Fig. 5-Models M186C, M190C and M189C, maximum peak and Fig. 6-Models MT86C, LM185C, M189C, LM18SC,
avarage operating power without performance degradation M190C and LM190G, survival power derating factors
DIMENSIONS AND WEIGHTS
8IAS CONNECTOR BIAS CONNECTOR BIASCONNECTOR  BIAS CONNECTOR
SMC FEMALE S MALE SMC FEMALE (2) SMC MALE {2)

101 (2.6) DIA GND TERMINAL 01 (2,80 DIA GNB TERMINAL
THRU 2 HOLES FOR OPTICN 33 THRLU 2 HOLES FOR OPTION 33
SMAMALE FOR — . SMA MALE FGR | /
08TION 10 50112.7) MAX CFTION 10 50 (12,70 MAX
26 ? 26
(éisﬂ {6,861 _L- . 96 ]:E-jﬁ_i
58 b t 58 2.8
147 tian .
03 | e A 08 4 25
20 P gi G a2 150 B :
20,61 == {7 g 115,71
RF CONNECTOR 3819,7) FOR SMA FEMALE |F COMNECTOR 38 (9,7) FOR SMA FEMALE
SMA FEMALE (2) 50 (32,7) FOR SMA MAEE SMA FEMALE (2} 504127} FOR SMA MALE
MODELS M186C, LM1BEC, M190C ANC LM190G MODELS M159C AND LM183C
Wt. 1 0z (28 gm} approx. Wi, 2 gz. (57 gm) approx.
325403
2aMiN 77
.{!3{&8?3 By U9
|
188 D1A {4,8) ACCESS HOLE
§ | j_'l = .
TO AN
g 2 Doy bar e
N 2 8 i &
7.4 - : 3 3%
@ F. 5 &
sz g
x £E5 G o X
=3 = m [T =)
310403 1 862z o2
787 2 2g@m gm
@ s 2= 2~
| mEX s
== =z m =
: @ 225 R ®
1 & 521 > 34,
1 @ 228
i i | 3

T 38604

L 0400+ OG5IDIDNA, —.* th'ﬂ
GOLO PLATEDPIN )
9PLACES MODEL 311 DRIVER

Wi 4 0z. {113 gm)} approx.

Dimensional Tolerances, uniess otherwise indicated: .XX =.02; XXX +.005
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Models DM186CH, DM189CH, and DM190CH
Absorptive Ultra-Broadband Pulse Modulators

MODELS DM186CH, DM189CH AND
DM190CH

Modsals DM186CH, DM189CH and DM190CH are high-

- speed ultra-broadband absomptive PIN diode pulse
modulators with integrated drivers. Operating over
the instantaneous frequency range from 0.2 to 18
GHz, they exhibit nominal isotation characteristics of
40, 80 and 30 dB, respectively. The rf design consists
of a T-pad arrangement of shunt and series diodes in
a microstrip integrated circuit transmission line (as
shown in figures 1 and 2 below} and a resistive low-
toss bias line.

BIAS FROM DRIVER

ISERIES ITOTAL

RE RF

Fig. 1-Mode! DMTEECH, rf schematic diagram

BIAS FROM DRIVER

Lsenies IroTaL

RF RF

Canl

Fig. 2-Modst DM190CH, rf schematic diagram
(Mode! DM189CH consists of two such sections)

Switch Control

The currents required to switch the units QN or OFF
and to simultaneously maintain a bitaterat 50-ohm
impedance match at insertion loss and maximum
isolation are provided by the integrated drivers,
which are controiled by external logic signals.

High-Isolation {Reflective} Models

These units are also available for operation as high-
speed high-isclation reflective switches. Designated
by Option 31, the reflective switches are intended for
low-frequency applications where the isolation pro-
vided by the conventicnal shunt diode switch design
(such as that used in the GMC Series M86, 21 and 92)
is inadequate. A typical response curve of the Model
DM186CH-31 is shown in figure 3 below.

b

g
T

B
2 _—
5
E
=
=
-
!
a
o 1 T
e i e aadol
R

Fig. 3-Typical DM186CH-31 response curve
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Models DM186CH, DM489CH, and DM190CH

Specifications

ETERG

PERFORMANCE CHARACTERISTICS

Rise and Fall Times
Falltime. ..o oo i e ns 20 nsec. max.
Risetime. .....covveiveneaaren- 30 nsec. max.

Power Handling Capability

Without Performance Degradation: From 1 to 30 mW,
cw or peak {see figure § betow)

Survival Power (from —85°C to + 25°C; see powef
derating curve, figure 4 below, for higher
temperatures): 2W peak or average

(1) Except 40 dB from 0.2 t0 2.0 GHZ.

o AeE etk

Contro! Characteristics
Control input
Impedance . . . TTL, iwo-unit load. (A unit load
is 1.6 mA sink current and 40pA
source current.)

Control Logic. . . . Logic 07 (—0.3t0 +0.7 volf)
for switch OFF and logic “1”
(+25to + 5.0 voits) for switch
ON.

TEMPERATURE

Fig. 4-Models OM186CH, OMT183CH and
DMT96CH, survival poveer derating factors

20 dBm (100 mw}

15 d8m (30 mW)

10 dBm (16 mWW)
5dBm (3.0 miWy,

© aBm (1.0 M)

~548m (0.3 mw - T T —
0z 05 L0 20 40
Frequency {GH2)

Fig. 5-Models DM186CH, DM189CH and OMT90CH,
maximum peak and averags operaling power
without performance degradation

T T
80 160
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Models DM186CH, DM189CH, and DM190CH
Specifications

ENVIRONMENTAL RATINGS
QOperating Temperature
Range ............. -B65°C to +85°C
Non-Operating Temperature
Range ............. ~-65°C to +125°C
Humidity ............. MIL-STD-202F, Method 103B,
Cond. B (96 hrs. at 95%)
Shock................ MIL-STD-202F, Method 213B,
Cond. B (75G, 6 msec)
Vibration . ............ MIL-STD-202F, Method 204D,
Cond. B (06" double amplitude
or 15G, whichever is less)
Altitude . ............. MIL-STD-202F, Method 105C,
Cond. B (50,000 ft.)
Temp. Cycling........ MIL-STD-202F, Method 1070,
Gand. A, 5 cycles
AVAILABLE OPTIONS
Option No, Description
3 SMA female control connector(s)
7 Two SMA male if connectors
9 Inverse control fogic; logic § for
switch ON and logic 1 for switch
OFF
10 One SMA male and one SMA female
rf connector
20+ Two unit load control input im-
pedance
31 High isolation {reflective) design
33 EMI filter solder-type control ter-
minal(s)
64A SMB male control connector

*All units are furnished with this option uniess otherwise
specified by customer. Other options, such as 50 ohms 1o
ground, are available on special crder.

SOMAxX
BoMAX 62 m o NECTOR nz7)
__1 64 127 ™5 ™
{83 l'" @ %
O E&
CONTROL [~ NAMEPLATE £2% 101(2,6} DIA THRU
502 CONNECTOR P 553 2HOLES
a2a SHC MALE 101 (2.6} 014 o5
522 o THRU 2 KOLES ©09|5y
Q MA WA
196 spa MALE RE CONN (2] T a0
149.8) FoROPT 10 SMA FEMALE L
25 3
S1F | D] i oy
.56 b
1i4.2) I
= 25 o8 1390
ts A l._ l: 555;! -~ !“(6.41 i2,00 ,
(z,o] [{E e . =0 .
CONNECTOR 38,1)
us.ﬂ s (a.n iy SMA FEMALE (2)_/ 205
FonFien &3% FOR SMA FEMALE 2
FOR SMA MALE 50TYPU2.7) FOR
SMA MALE
MODELS DM186CH AND DM190CH MOCEL OM18SCH
Wi: 2 oz. (56 gm) agprox. Wt 3 oz. (85 gm) approx.

Dimensional Tolerances, unless otherwise indicated: XX = 02; XXX = 005
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Model FA192A Non-Reflective
Ulra-Broadband High-Speed Pulse Modulator

The Model F192A is a high-speed non-reflective

PIN dicde pulse modutator with integrated driver. _ e
High speed

Operating over the |nst§ntangous freggency 4 0.3 1018.GHz frequéncyrange - -
range from 0.2 to 18 GHz, it provides a minimum +-80 dB isolation: A o
isolation of 80 ¢iB from 0.5 to 18 GHz, and 70 dB '« Low VSWR and insertion loss:

below 0.5 GHz. The rf design consists of an ar- - ;

- Small size, light weight:
rangement of shunt and series diodes in a o = ’ e
microstrip integrated circuit transmission line as
shown in the schematic diagram below.

- ATTENUATORS.
. 'PHASE SHIFTERS: -

Bias from Orver
+V

i
|

AF &t @ RF

508 800

Y] iRy
Model F192A RF Schematic Diagram

The currents required to switch the unit ON or OFF
and 1o simultaneously maintain a bilateral 5¢-ohm
impedance match in both states are provided by
the integrated driver, which is controlled by an
externat logic signal.




Model F192A
Specifications

CHARACTERISTIC.

“Min.Isolation (dB).- -
Max Insertion:Loss'(dB) .
CVSWRAON and OFF) - 0 s 1.5y

PERFORMANCE CHARACTERISTICS
Switching Speed

Power Handling Capability
Without Performance Degradation:®
500 mW cw or peak
Survival Power (from —65°C to +25°C;
see power derating curve, figure 1 below,
for higher termperatures):
1Waverage, 10W peak (1g sec max. pulse width)

1 Up to Survival Power Limits shown below.

Rise Time (10-90% ) .............. 10 nsec. max.
Fall Time (80-10% rf) ............... 10 nsec. max.
On Time (50% command to 80% rf) ... 30 nsec. max.
Off Time {50% command to 10% ¢f) ... 15 nsec. max.

Power Supply Requirements

+5V £2%, 80 mA
—12V +5%, 75 mA

Control Characteristics

Control Input
Impedance ... .. Schottky TTL, one-unit lead. (A

unit lpad is 2 mA sink current
and 50p A source current.}

Control Logic .... Logic 0" (-0.31t0 +0.5 valt}
for switch OM and logic ‘1™
(+2.0t0 + 5.0 volts) for
switch OFF.,

[sld]
aq
a9
% OF 0
RATING 50

AT +25°C

30
20
I

-85°C

TEMPERATURE

Fig. 1 Survival Power Derating Factors

+10°C




Model F192A
Specifications

ENVIRONMENTAL RATINGS AVAILABLE OPTIONS
Operating Temperature Option No. Description
Range ... e -65°C 1o +110°C 3 SMA fernale control connector
Nsn-Operatmg Temperature 65°C to +1259C 7 Two SMA male rf connectors
aNge .. ...l - o + 9 Inverse contral logic; logic 1
Humidity . ... ..o MIL-STD-202F, Method 103B, for ewitoh ON and fogie 0 for
Cond. B (26 hrs. at 95%) switch OFF
ShoCK . ... vooeaeenes MIE-STD-202F, Method 2138, 10 One SMA male and ane SMA
Cond. B (75G, 6 msec) female rt connector
33 EMI filter solder-type control
Vibration. . .............. MIL-STD-202F, Method 2(_)4D, terminal
Cond. 8 (.06” double amplitude 644 SMB male control connector
ar 15G, whichever is less}
Altitude .. ............... MIL-STD-202F, Method 105C,
Cond. B (50,000 ft.)
Temp. Cycling........... MIL-STD-202F, Methed 107D,

Cond. A, 5 cycles

DIMENSIONS AND WEIGHTS
53
. (13,5) ™
50
S RF CONN, SMA FEMALE (2) - !"'(3“2)
09 i :/ 1 1
|
@3 I ! e EMI ', i
L 1 e SCLDER
——_?_ 31 TERM (2) i @
| 2 TR
100 820 —_—
(25,4} (20,8} T l ‘
i 1 i ©
I, \_ CONTROL —
T N SMC MALE A 28(8,7)
L T TYP FOR SMA
| \_ FEMALE
| 104 (2,6} DIA, THRU L 50 (12,7} TYP FOR
09 . 2HOLES SMA MALE
. 820
——i |— —=]
23 (20.8)
f— 100 ] MODEL F182A PULSE MODULATOR

Wit: 0.7 0z (20 gm} approx.

Cimensicnal Tolerances, unless otherwise indicated: XX =.02: XXX + 005
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Series 195 Octave-Band

PIN Diode Aftenuator/Modulators

. Absorptwe

'« Current.controlled : :

. *» 0,510 18 GHz frequency range
~= High performance-MIC " -

. -guadrature hybrid des1gn-

‘. ngh speed :

'PHASE SHIETERS'

SERIES 195

Series 195 current-controled attenuatorimodulators
provide small size with greater than octave-
bandwidth performance at low cost. All models ex-
cept the 1950A provide a minimum of 60 dB of at-
tenuation with fail times of 20 nsec max, and rise
times ranging from 25 nsec max for the 1951 and
1952 to 100 nsec max for the 1956 and 1958. The
1950A provides a minimum of 80 dB of attenuation
with a fall time of 50 nsec max and a rise time of
250 nsec max. These characteristics make this
series suitable for a wide range of applications in-
cluding level setting, complex amplitude modula-
tion, pulse modulation and high-speed switching.

The eight modeis in the Series 195 encompass a fre-
quency range from 0.5 to 18 GHz. All modeis except
the 1950A are capable of extended bandwidth opera-
tion, typically 3:1, with only moderate degradation in
performance at the band edges.

As shown in figures 1 and 2 below, the tf circuit
employed in all models except the Model 1950A
uses two shunt arrays of PIN diodes and two
quadrature hybrid couplers. The gquadrature hybrids
are of a unique GMC microstrip design which are in-
tegrated with the diode arrays to yield a minimal
package size. The f circuit employed in the Model
1950A uses one shunt array of PIN diodes with input
and output impedance matching circuits.

Eleny

[
1o

T
BIAS ;E

Fig. 1-Models 1957-1958, rf schematic diagram

BIAS

AF ; RF

1 - . * &)
r [

Fig. 2-Model 1980A, rf schematic diagram
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Series 195

R ol maX s Ny FLATNESS(:tdB)
.+ -+|FREQUENCY|INSERTION e AT MEAN A'ITENUATION LEVELS: UP TO
7 T 'RANGE. | - LOSS. {-MAX. -
‘MODEL | (GH2). |~ (B} I VSWR | 10dB 20dB* L40'dB | 60 dB’ 80 dB-
1950A: [ O5—10 po-12 18 S03 |- 08 - 1R [ 22T 25
1951 10=20 1.3 1.5: 03[ 08 [ 150 18
: ©] 0.75-225 1.4 2.0 0.5 1.4 3.0 3.5
_'1952 - 20-4.0 15 1.5 ~03 | o8 [ 15 | 16
. 15 —45 1.6 2.0 0.5 1.4 3.0 35
1953 [ 26=52- | 17 - | 16 | 03 | 08 |15 | .16
R 195-5.85 1.8 21 0.5 1.4 3.0 35
josq. | 40=80 | 20 17 203 | 08 | 150 6.
.| 30—90 [ 2d 22 05 | 14 3.0 3.5
1955 50—100- |- .22 L A R ) 09 [ 15[ 18
e U1 3751125 23 2.2 0.7 1.4 3.0 3.5
1956 | 80—120 | "23 |18 [ 07 | 10 | 15 | 16
: ] 45—135 2.4 22 0.9 15 | a0 3.5
1058 “80—180. 1] Zs50 18 | 07 |10 | 15 | 16
: ~ | 6.0—180 2.5 1.8 0.9 15 3.0 35
Note: Specifications for the extended frequency ranges are typical.
PERFORMANCE CHARACTERISTICS
Mean Attenuation Range Rise and Falfl Times
1950A ... ... ... 80dB Fall Time
Alfl otherunits.. ... . 60 dB 1880A . ... ... 50 nsec max
Monotonicity .. ........ Guaranteed All other units. . . ... 20 nsec max
Phase Shift............ See page 5 Rise Time
Temperature Effects. . . .. See figure 3 on page 22 1950A . ... ..., .. 250 nsec max
Power Handling Capabifity All other units . .... 125 nsec max
ith Perf i . . . .
ngggg;, 135?@??‘:? ?e%af?‘i‘vn%‘:v or peak Bias Current for Maximum Attenuation
All other units. . ... . 100 mW cw or peak 1950A ... RRREE From 5 to 35 mA
Survival Power (from - 65°C to +25°C; see power All other units. ... ... From 15 to 70 mA
derating curve, firgure 4 on page 22, for higher
temperatures)
All units.......,.. 1 W average
25 W peak (1 5e¢ max
pulse width)

- ATTENUATORS -
. ‘PHASE SHIFTERS

(1) Except from 18 - 18 GHz where insertion loss is 3.5 08 max and VSWR is 2.0 max.,
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Series 195
Specifications

70

~50°C  +25° +00°¢
60 25°C, 00

- -
T

T

50

NN

40

30
20 /,,’
o

0 02 04 06 08 LO 12 t4 is L8 20 22
RELATIVE BIAS CURRENT

ATTENUATION =d8
NS

Fig. 3-Series 195, typical eflects of temperature on attenuation

ENVIRONMENTAL RATINGS AVAILABLE OPTIONS
QOperating Temperature Option: No. Description
Range ............... —-54°Cto +125°C 3 SMA female bias connector
Non-Opetating 7 Two SMA male rf connectors
Temperature Range . . . .. ~B85°Cto +125°C 10 One SMA male and one SMA fernale
s if connector
............. - - s thod i
Humidity %Bs Tgoﬁg?g (rélg hr?s. 64 SMC male bias connector
at 95%) 64A SMB male bias connector
Shock................ MIL-STD-202F, Method
213B, Cond. B b
(75G, 6 msec) a2
Vibration .. ........... MIL-STD-262F, Method e
2040, Cond. B (.06" s
double amplitude or =
15@, whichever is less) ”_ﬂ_c
Altitude .. ............ MIL-STD-202F, Method
105C, Cond. B (50,000
ft.) Fig. 4-Serics 195, survival power derating factors
Temp. Cycling. ........ MIL-STD-202F, Method
107D, Cond. A, 5
cycles
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Series 195
Specifications

DIMENSIONS AND WEIGHTS

38(9,7) FOR SMA FEMALE

.36(9.7) FOR SMAFEMALE

Wt 1 02, (28 gm) approx.

MTGHOLES ND CONTROL 50(|2 L TYFOR SMAMALE MTG
I50DIA. THRU SURFACE S0{127) FOR SMA MALE MTG
B 2HOLES RFCON. GND CONTROL RFCONN{®)  guRFACE
NAMEPLATE /‘ 2 SMA ‘\ 5 SIGNAL / SMA FEMALE
FEMALE
MALE ON &
OPTION 10 1 |
UNITS
1475
!L_ﬁ . N oo I
T ;r?al ll“!r (305)
190 “f“ |
a3 254 (iO,Z] ]
e { B — [ aoo L_
'l-z ) osT ™ 33
i 2.350 13 ! 8 a6 \ MTG HOLES j L.
& 597 J 3,30 j L e 104 Dl THRU o)
[l ' 33 MALE ONCPTION RBIZHOLES
©4a CUNITS
MODELS 19504 AND 1951 MODELS 1952 AND 1953
Wi 3 oz. {85 gm) approx. Wt 2 oz. (57 gm) approk,
CONTROL MTG
GND,~SIGNAL SURFACE MTG
MALE ON 38B(9,7) FOR SMAFEMALE SND L SURFACE
OPTIONIC .5C(I2,7} FGR SMAMALE MALE ON 38(3:7) FOR SMA FEMALE
UNITS Em%u I} 500i2,7) FOR SMA MALE
) RF CONN (2} f
& N SMA FEMALE n | /RF CONN (2) T
33% ! ["’5’6} 850 - A s
. % {ig5} | @8
—& g @0 ¥ 50 {0
300,61 i ien | e 4 N dzn Y L
} I t 13 } ¥ H |
08—t e i +050 i
20 LI40 1331 :I 10— B3
—(29,0) —J Ton ';guT-:s ” (?,% 25 «‘2:57’ hlgf r;:gLTESRu
30— - THE g3, — (2,6)2 HOLES 301
(33,00 (2,612 HOLES (348 (2.8) £ o)
MODELS 1954, 1955 AND 1956 MODEL 1958

Wt; 1 oz. (28 gm) approx.

Dimensional Tolerancas, uniess otherwise indicated: XX = .02; XXX = 005
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Series D195 Octave-Band
PIN Diode Aftenuator/Modulators

Wwith Infegrated Drivers

SERIES D185
S N _..| The Series D195 voltage-controlled linsarized at-
+ Absomptive - - : . -+ | tenuatorimodulators are integrated assemblies con-
« {inearized - . | sisting of a Series 195 unit (See page 20} and a
« Vaoliage controiled ) P .| hybridized driver circuit which provides a nominal
. » 0.5 to 18 GHz frequency range T transfer function of 10 dB per volt. (See figure 1
« High performance MIC quadrature | below.)
hybrid design -
Do + High speed-
gng ’ +V -y
. 5.‘&‘
ET T T
Ux
S %l.l.l
“EZ GONTROL
=E @& DRIVER

CIRCINT
{V/I CONVERTER}

BlAS
RF SERIES 195 &F
(—— PIN DIODE  [——{0)
ATTENUATOR

Fig. 1-Saries 0195, block diagram

All of the Series D195 units except the D1950A ex-
hibit fafl times of 20 nsec max and rise times of 1.5
psec max for attenuation steps of 10 dB or more.

For smaller excursions, the fall times can increase to
several hundred nsec, while the rise times remain
essentlally unchanged. In applications where a rapid
return to insertion loss from any level of attenuation
is required, Option 59 is available. With this option,
an external pulse is applied to trigger a high-speed
reset circuit, and recovery times of 200 nsec max are ob-
tained. Where use of an external reset pulse as
described above is not feasible, an internal reset op-
fion (Option 58} is available which will autoraticaily
reset ihe unit to insertion loss within 200 nsec fora
step of 50 dB or more.

The fall and rise time specifications for the D1950A
are 500 nsec max and 10 usec max, respectively.
QOpticns 58 and 59 are not available for this madel.

ALL UNITS
INTHIS SERIES

ARE EQUIPPED )

WITH INTEGRATED DRIVERS: -
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Series D195

. U R MAK | : FLATNESS (+dB) .’ ’
SR _FREQUENCY INSERTION e AT MEAN- ATTENUATION LEVELS: UP TO
00 1. RANGE LOSS 3 MAX.
MODEL [ (GH2): _;: {dB}- VSWR | 10dB | 20dB | 404B- GD'dB . 80dB.
CDASS0A P05 -0 2 | 1S .03t 08 | 17 22 2325
Digs1 - | 10=-20. " 16 15 03 |- 08 | 15 1.6
i 0.75-2.25 17 20 0.5 1.4 3.0 3.5
plgsz | 20-40 [ 18 . | -15 03 08 | 15 |18
L 15—45 1.8 2.0 0.5 14 3.0 3.5
Dies3 . | 26—52.-] 20 1.6 03 | 08 |15 | 186
- ] 1.95-585 21 21 0.5 1.4 3.0 3.5
D1954 | 4080 | 24 - 1.7 03| 08 .15 1.6
- | 3.0-90 2.5 2.2 0.5 14 3.0 - 35
‘D1955. | 50—100 |- .26 [ 17 05 | 09- | 15 1 16
o 3751125 2.7 2.2 0.7 14 30 35
‘D956 ;| 60 =120 [ 27 | 18 o7 [ 1.0 | 18] 18
O ~ | 45 -135 28 2.2 0.9 15 3.0 3.5
01958 | 80—-180 ¢ 30w .| 8w .07 10. |- 15 16
co 6.0 -18.0 3.0 1.8 0.8 15 3.0 35
Note: Specifications for the extended frequency ranges are typical.
PERFORMANCE CHARACTERISTICS Rise and Fall Times
Mean Attenuation Range Fall Time
DI9S0A . .......... 80 dB DIgSOA .. ......... 500 nsec max
All other units. ..... 80 ds All other units. .. ... 2¢ nsec max®@
Accuracy of Aitenuation Rise Time
Gtod0dB.......... +0.5dB B1950A . ... ... ... 10 psec max
>30teb0dB....... +1.0dB All otherunits...... 1.5 5ec max
>50t060dB....... +15dB Nominal Control Voltage Characteristics
>60t080dB....... +20dB [ Operatin Maximurn
o e
Monotonicity .. ........ Guaranteed U LT o+ N
h All other units. ... .. Oto +6Y +15V

Phase Shift. ... ......... See page 5 :

T Transfer Function . ... 10 dBholt
emperature @
Coafficient . .. ...... .. +0.025 dB/°C Input impedance ... 10K ohms

Power Handling Capability Modulation Bandwidith

without Performance Degradation Small Signal
019504, D1951... .. 10 mW ow or peak DIgS0A. ... 25kHz
All other units. . . .. . 100 mW cw or peak All other units.... .. 500 kHz
Survival Power (rom —65°C to +25°C; Large Signal
see power derating curve, figure 2 on page 26, DI950A . ... S5 kHz
for higher temperatures) All Other Units... 50kHz
Al units. .. ....... 1 W average Power Supply
25 W peak (1 sec max Requirements......... +12V 5%, 100 mA
pulse width) —-12V £5%, 20mA
Power Supply
o . o . Rejection ............ Less than .1 dBivolt
(1) Except from 16 - 18 GHz where insertion loss is

4.0 dB max and VSWH is 2.0 max.
(2} Fer atlenuation steps of 10dB or more,
(3) See footnote (3} on page 26 for units
equipped with Option 59. .

change in either supply

: ATTENUATORS :
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Series D195
Specifications

AVAILABLE OPTIONS
Option No. Description
3 SMA female control connector
7 Two SMA maile rf conneciors
10 One SMA male and one SMA female
rf connector
Fig. 2-Series D195, survival power derating factors 58 Internally-generated reset to inses-

tion loss (not available on D19504)"

Externally-triggered reset to insertion
loss (not available on D1950A)2@

ENVIRONMENTAL RATINGS 58

Operating Temperature

Range .. ......co.o-ooo- -549C to +110°C 81 20 dBivolt transfer function with-0 1o
qunn;n?al:::ﬁttrg Range 65°C to +125°C %; 3\61035%?! sigralinp (+ 4V for
e -]
Humidity .. ... .c..ooonos MIL-8TD-202F, Method 103B, ) R
Cond. B (96 nrs. at 95%) 82 + 15 volts operation

Shock MIL-STD-202F, Method 2138 64 SMC male conirol connector

' B "Cond. B (TSG,'G msec) ' 64A SMB male contral connector
VIBEALION . o\ e MIL-STD-202F, Method 204D (1} Where use of an Option 50.external reset puise (see note 2 helow)

o " is not feasible, this option is available which will automaticall

Cond. B (06" double amplitude  sensa the siope and magnitude of the control signai and reset mi
or 15G, whichever is less) wnit to the insertion loss state within 200 nsec for a step of 50dB or

. more.
Altitude. ..o I\Cnga g Tg é%zgéoﬁfl)h()d 10sC, (2) An external terminal is provided for the user 10 apply a fast (10
. ’ - nsec max rise time} positive-going 3-voit pulse at least 0.5 sec

Temp. Cycling........... MIL-STR-202F, Method 1070, wide to accelerate the return of the attenuator 10 the insertion loss

Cond. A, 5 cycles state with the simultaneous lowering of the control signal t¢ the
zero voitage fevel. This reset can be accomplished within

200 nsec.

(3) The inputimpedance of units equipped with Optien 58 is a cir-

cuit equivalent to approximately 50 pF i series with a parallel corm-

bination of 100pF and 1000 okms.

CONTROL SIGNAL V_'v ?;TRE#‘R TG SURFACE CONTRDL SIGNAL 38 19.7) FOR SMA FEMALE
Nz FORSMAMALE  \ve cippacE
RF GONNECICR OPTION
J SMA FEMALE (21 GNO: -V R AMINAY,
MALE FOR
RF CONNECTOR
WALE FOR OPTION 10 SMA FEMALE 12)
OPTION 10 . ’
.00

A3 - . z
now ! 1.40 150.8) 1475 0 f 151
1.00 (35.6 @15 un2 20 WM
25,41 I- s
. a3 ‘ 19 ; 13
fa a7 \ |3.3>‘LA’J @8 3 ; . s - I
=] 1 :
166,01 130{3.3] DIA THAU 304 (2,63 DIA TRAU Py
2 HOLES s 2HOLES tzn
R
) MODELS D1950A AND D1851 MODELS D1952 AND D1953
Wi 3 oz. (85 gm) apprax. Wi: 2 0z (57 gm) approx.
36 19.7) FOR SMA FEMALE 33 13,7) FOR SMA FEMALE
CONTROL SIGNAL oy SONZNFORSMAMALE oo o0 0 CONTROL SIGNAL- v 50127} FOR SMA MALE  MTG SURFACE
v OPTION 89
GND- TERMINAL. aND v ?EE'S.’E?R
MALE FOR AF CONNECTOR
OFfioN o “Vsﬂﬂ‘ﬂif BAfion 1o SRS
.800 - F - T 140 .
E 650 -
1263 1 P % 85 ms e X @
|- % 24,1} 1
X

" 1]
w T} ¥ a0 4 T
76 08 1.340 5.0 A3 8 28 0 1050 .50
.07 2901 2.7 331 50 2.5 26.7) nzn 3133
1. ” 125
30 .104 {2,8) DIA THRY (2.7 . 1041261 BIA THRU
HOLES

133,00 2HOLES 131.8) 2

MODELS D1954, D1955 AND D1956 MODEL D1958
Wiz 102, (28 gm) approx. Wit 1 02, (28 gm) approx.

Dimensional Tolerances, uniess otherwise indicated: XX &.02; XXX = 005
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Series D196 Multi-Octave

PIN Diode Afttenuator/Modulators

With infegrated Drivers

SERIES D196

The Sertes D196 voltage-controlled linearized at-
tenuatorimodulators provide multi-octave perfor-
mance in a compact rugged package well-suited to
military applications. Frequency coverage from 0.5 to
8 GHz is provided by the two units in the series.
Modet D1960A covers the 0.5 to 4 GiHz band, and
Model D1982A covers the 2 to 8 GHz band.

As can be seen from figures 1 and 2 below, the cir-
cuit configuration of the Modets D1960A anc D1262A
consists of twa T-pad sections in tandem. The pro-
per levels of series and shunt currents requirad to
maintain bilateral match at all attenuation levels are
provided by the integrated driver.

L3ERIES

ASEAANS

[SHUNT

Fig. 1-Serfes D198, rf schematic diagram

+¥

T

=V

T

CONTROL
INPUT
ORIVER
&————  circuIT
w1 CONVERTER)
vk
5
P
F AF
R SERIES 196
(®—-——{ PN DIOSE h——(3)
ATTENURTGR

Fig, 2-Series D196,.block diagram

GErtEA!
cHOW!

AL
ave

OTH UNITS INTH
SERIES AREEQUIPPED: "™
WITH INTEGRATED-DRIVERS- |

27




ATTENUATORS
- PHASE SHIFTERS"

Series D196
Specifications

S ...t | -FREQUENCY(GHz
MODEL - |/ CHARACTERISTIC ~ | 05-2- | 1224 g’
‘Dig80A . | .Insertionloss {maxy’ .y dB ;
~oo L vewRmaxy e
e __Fiatngss-up.xtolzgdB_l'r- v
D1962A | [Insertion oss (max):-
L S vSWR(max)y - i
1 Flatriess.up t0:20 dB’
C T -40dBY
B0 dB GG R
PERFORMANCE CHARACTERISTICS Phase Shift........... See page 5
Mean Attenuation Range. .. 60dB Riseand FallTimes. . ... . 3usec
Accuracy of Attenuation Neminal Control Voliage
0-20dB. . .eanens +1.0dB Characleristics
>20-400B. ... ... ... +15dB Range
> 40-600B. ... .- +20dB 0peratmg ......... 0to 46V
Monotanicity . ......... .- Guaranteed Maximum . e =1
Temperature Coefticient.. . =0.01dB/°C Transfer Function ... . - 10 dBivolt
Power Handling Capability input Im})edance e 10K ohms
Without Performance Degradation Modulation Bandwidth
D19B0A . . oo vv- e From 0.4 to 100 mW cw Smalt Signal.... ... 20 kHz
or peak {see figure 3 Large Signal....... 5 kHz
below) Power Supply
DASBZA .. .o vieenes 100 mW cw or peak Reguiremenis......... +12V £5%, 100 mA
Survival Power {from —85°C io + 25°C; see power —12V £5%, 25mA
\ derating cuive, figure 4 below, for higher Power Supply Rejection. . Less than 0.1 dBivolt
temperatures) change in either supply
Bothunits. ........ 20 average Or peak
{1 ¢ 58C Max pulse widih}
+20dBm (100 mW)

+10dBm {[OmW}

\
I
1
!
1
1
o dem (1.0 mw} :
1
1
1

~10dBm {0 ImWI+—
o2

05 10

GHz

2.0 4.9 8.0

Fig. 3-Made! D1560A, maximum peak and average
operating power without performance degradation

% QF
RATING
AT $25°C s

TEMPERATURE

Fig. 4-Models D1980A and 19624, survival
power derating factors
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Series D196

Specifications

ENVIRONMENTAL RATINGS
Operating Temperature
Range ................ -54°C 1o +110°C
Non-Operating
Temperature Hange....—85°C to +125°C
Humidity .. ............... MIL-STD-202F, Method 103B,
Cond. B (96 hrs. at 95%)
Shock. .......... . ... MIL-STD-202F, Metned 2138,
Cond. B (756, 6 msec)
Vibrationn .. ............... MIL-STD-202F, Method 204D,

Cond, B {.06" double amplitude
or 156G, whichever is less)

Attitude . . . .. e MIL-STD-202F, Method 105C,
Cond. 8 (50,000 ft.}
Temp. Cyeling........... MIL-STD-202F, Method 107D,

Cond. A, 5 cycles

AVAILABLE OPTIONS
Option No. Description

3 SMA female control connector

7 Two SMA male rf connectors

10 One SMA male and one SMA femaie
rf connector

33 EM! filter solder-type control
terminat

61 20 dBivolt transfer function with  to

+ 3V gontrol signal input

64A SMB male control connector

DIMENSIONS AND WEIGHTS

AB{O7IFORSMAFEMALE
S0027IFOR SMA MALE

55 1050
68} ze7y
25

25103
]
=3 ;:Iz‘_)s) 1 E £Mi
t SOLDER
! (m— 3: t TERM (2)
H L
4 ~ W0 I {g CONTROL
200103 . TEFéM
5081 — 1 120 SMCMALE
o W= (351 ¥ .
1800 }:4____*_ _é TERM
CONT 165
14571 P/ /
l J2 GND j=[H]-—————"— _g
MALE ON 3' o ' 120 BIATHRU
L (30} 4 HOLES
os-muy 46,01 . e s
utnTS /-—-* w2}
RF GONN (2} ez oy
SMAFEMALE (224}
1AW MIL-C -39012
MODELS D1960A AND D1962A

Wt: 3 oz. (85 gm) approx.

- ATTENUATORS -

" PHASE SHIFTERS .

Dimensional Tolerances, unless otherwise indicated: XX £ .02; XXX =+ 005
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Model 3250 Ultra-Broadband

Digitally-Programmable PIN Diode Attenuaior
-

+ Guaranteed'

» Frequency range: 0.2:t0 18'GHz -
« Attenuation;range: Up-to 60dB
+ Binary or- BCD programming:
» Absorptive: "0 T

Monotohicity  *.

The Model 3260 digitally programmable attenuator
provides excellent performance characteristics over
the frequency range of 0.2 to 18 GHz. Attenuation
levels up to 60 dB are programmable in increments
of 1 dB.

The unit is an integrated assembly of a dual T-pad
PIN diode attenuator and a driver consisting of a
D/A and a VA Converter. See figures 1 and 2.

The Model 3250 operates as a bilaterally-matched
device at all attenuation levels. It is supplied in a
compact rugged package well-suited to military
applications.

w -

DIGITAL DRWER CIRCUIT
PROGRAMMING
INFUT

DiA
CONVERTER

CONVERTER

RF AF

FIN DIODE
@' ATTENUATOR

Fig. 1-Model 3250, block diagram

Isenies IrotaL

Fig. 2-Model 3250, rf schematic diagram (it
consists of two such sections)
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Model 3250
Specifications

PERFORMANCE CHARACTERISTICS

Frequency Range........ 0.2 t1¢ 18 GHz
Mean Attenuation Range
0210124 GHz. ....... 60 dB
1241018 GHz. ........ 50 dB
insertion Loss {(max.)
02 8GHz. .......... 2.5dB
Bto 124 GHz.......... 3.0dB
124 t0 18 GHz. ... ... 5.0dB
VSWR (max.)
02to8GHz........... 175
8to 124 GHz.......... 2.0
124t0 18 GHz......... 3.0

Accuracy of Attenuation®. £0.3 dB

Temperature Coeffictent. . .0.02 dB/°C max.

Power Handling Capability
Without Performance
Degradation............ From 0.4 to 100 mW cw o
peak (see Figure 3 below)

Power Handling Capability {gon’t)
Survival Power (from - 65°C to +25°C; see power
derating curve, Figure 4 below, for higher

temperatures) ...... ... 2W average or peak (1 psec
max pulse widih}
Switching Time.......... 20 psec max.
Programming . ........... Positive true binary (stan-

dard) or BCD

(option 1). For
complemeantary code,
specify Option 2.

Minimum Atienuation Step.1.0 dB
Logic Input

Logic O............... ~-0.3t0 +0.7V

Logic 1........-.....- +2510 +5.0V
Power Supply

Requirements . ......... +58YV +5%, 310 mA

+16V 5%, 100 mA
~ 18V £5%, 100 mA

Power Supply Rejection. . .Less than 0.1 dB/volt
change in any supply

. ATTENUATORS
PHASE. SHIFTERS .

©  FLATNESS (+dB) L
Lo _Fréquency (GHz): © .~ -
T pg 1 1244 L 12,40 1807
100 1.0
JoEs R T :1.5_
RN 7R SR - I
S I A [EE S -
{1} At cafibration frequency. All units are cafibrated at 4 GHz.
Caiibration at other frequencies within the band is availabie upon
request.
*20 d3m (100 MW} .
%0OF :
RATINE +10 dBm (10 M} :
ATa8% o !
098m {1.0mWh :
1
1
-85 +25% +hotc —1008m 19,1 meet] :
TEMPERATURE 02 5 10 20 40 20 tEd
GHy
Fig. 3-Model 3250, maximum peak and average Fig. 4-Model 3250, survival power
operating power without performance derating factors.
degradation, *
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Model 3250
Specifications

ENVIRONMENTAL RATINGS

Operating Temperature

Range ................ -54°C to +110°C
Non-Operating
Temperature Range....-85°C o +125°C
Humidity ................. MIL-STD-202F, Method 1038,
Cond. B (96 hrs. at 95%)
Shock.................... MIL-STD-202F, Method 2338,
Cond. B (75G, 6 msec)
Vibration................. MIL-STD-202F, Method 204D,
Cond. B {.06" double amplitude
or 15G, whichever is less)
Altitude .. ............ ... MIL-STD-202F, Methed 105C,

Cond. B (50,000 it.)

Temp. Cycling. . ......... MIL-STD-262F, Method 1070,
Cond. A, 5 cycles

| ATTENUATORS ..
" PHASE SHIFTERS.

AVAILABLE OPTIONS

Opticn No. Description

1 BCD programming (Binary is
standard

2 Complementary programm-
ing (positive true is
standard)

7 Two SMA male rf
cannectors

10 Cne SMA male and one

SMA female rf connector

PIN. FUNCTIONS =50 -

PIN NO. | - 'BINARY -
TS SPARE.
- SPARE
e 4+ 5V
< 4| DIGITAL & [
+| POWER GND |+
S b L ENDE g i
L6 UGND: 2.d
T 1dB dE
8 3 B:
107, i 20
12 32'dB LOPEN-(NQ .
I CONNECTION)
LKA TR E-\ S EUICERE b |- VA
14 S £V A IR [ A
15 |.© SPARE: .| ---SPARE . |

ACCESSORY FURNISHED

Mating powerllogic connector

ITT CANNON DA-ISP OR £0UIY.
WITH Q110551 JACKPDSTS.
MATIHNG CONNECTOR FURNISHED

SWA MALE
FORDPTION 10

PIMENSIONS AND WEIGHTS

136 L35 OIA THRU
4HOLES

B0
{203+
. 40202
102

30028 1
HAX

a0
(2.5)

i

TG
SURFACE

S IF .]
ME L m
‘sx 13.81

381971 FOR SMA FEMALE  AIF CONNECTOR
.50 {12,7) FOR SWMA MALE

SMA FEMALE 12]

MODEL 3250
Wi 4 oz. (113 gm) approx.

Dimensional Tolerances, unlass otherwise indicated: XX £ .02; XXX £005
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Series 329 Octave-Band

Digitally-Programmable PIN Diode Attenuaiors

SERIES 328

The Series 329 programmable attenuators provide
octave-band performance characteristics and wide
programming flexibility. Attenuation ranges up to
120 dB are available in attenuation increments as
low as 0.05 dB.

Each Series 329 unit is an integrated assembiy of
Series 195 units, and a driver circuit consisting of a
D/A Converter and a precision V/| Converter (see
page 20 and figure 1 below). This arrangement
preserves the speed, reliability and monotonicity of
the PIN diode attenuator and adds an extremely high
degree of accuracy and design flexibility that permits
selaction of a virtually unlimited combination of
dynamic range and attenuation interval. The rf
characteristics of the Series 329 (e.g. - insertion loss,
VSWR and flatness) are similar to the corresponding
characteristics of the Series 185 unit employed.

+¥ -V

[ ]

DRIVER CIRCUIT
PROGRAMMING
INPUT /A
CONVERTER
PRECISION
v/l
CONVERTER
RF SERIES 195 RF
o— PIN DIODE ——£0)
ATTENUATOR(S)

Fig. 1-Series 329, block diagram

. Absorptwe : S
.= Birary or BCD programmmg
.« Guaranteed Monotonicity - L

e B:5to 18 GHz frequency.range i

» Altenuation range up to 120dB° . -

. Attenuatmn intervai as Iow as 0 05. dB

33
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Series 329

Specifications
60/80 dB Series
SF S MAX o e - FLATNESS (+.dB): .
'-EREQUENCY INSERTION: . .- AT MEAN ATI'ENUATION LEVELS UP TO
- RANGE . |- - LOSS ' MAX- .
MODEL GHz -1 (dB) [ VSWR | 10dB 3 BOdB
3200A-80 L 05 - 1.0 [ T2 s -.__-03.,.5 08 ) i
209180 |10 -20 71 187 |0 1600708 CRE
01 075-225 17 2.0 4.5 3.6
sz | 2040 v 18 | 16 -] .03 AT
15 —45 2.0 2.2 0.5 3.6
3293-80 26 ~52 | 22 1.7 0.3 A7
: 1.95-5.85 23 2.3 0.5 36
300480 | 40-80 27 | o181 e R
] 1 3.0-90 2.8 2.4 05 3.6
ase580 |50 =100 [ 29 . | 18 05 R
- 13751125 3.0 2.4 0.7 36
-3006.80. || 60120 | -39 19. o7 A7
S 45 ~135 a1 24 0.9 38
329860 - B0 180 [ zan | Cnew b a7 - —
6.0 —18.0 3.30 1.9¢0 0.9 —
Note: Specifications for the extended frequency ranges are typ|cal
120 dB Senes
B R R 7 S [ S Yoot FLATNESS(+dBf - o
‘FREQUENCYINSERTION): -~ - - "7 1.~ AT MEAN: ATTENUATION LEVELS UP TO. .
RANGE . LOSS - | "MAX..
—MODELm (GHz) 1. (dB) veWR |10 dB 20 dB 4DdB "60.dB | s0dB- 100 dB 120 dB
3291 120 1.0 20 35 i 20 05 108 oj. 16 ] 24 1 30 i
075-2.25 37 25 0.7 1.4 30 45 6.0 67 7.0
'3292;120 20 40 38 - 20 05 | 08 16 1 24 30 31 [ 32
e[ 15 -45 4.1 25 0.7 14 30 45 6.0 6.7 7.0
209320 | 26 —5.2 4.3 22 .7 05 o8 | 46 | 24 | 30 } .31 [ 32
Sl ] 1.95-585 45 2.6 07 1.4 3.0 45 8.0 8.7 70
‘agai20 | 40 —80 5.2 235 05 | .08 1.7 25 3.2 33 3.4
) o 30-90 5.4 2.7 0.7 1.4 30 4.6 6.2 6.9 7.2
1095420 | 90— 10.0 56 | 24 07 b1 1.9 27 - 82 133 |84 -
. s | 3.75-11.25 5.8 2.8 1.2 1.7 3.2 4.8 8.3 7.0 7.2
- 3098420 1.6.0—120 | 89 | 26 0.9 14 | 21 b 28 .33 | 34 | 38
: S 45 —135 6.1 29 15 20 35 50 6.4 7.0 7.2
3208120 | 80180 | &e®. | 250 10 151 22 | 3067 | 34 35.-| 36
C 60 —180 6.6 258 15 2.0 35 5.0 6.4 7.1 7.4
Note: Specifications for the extended frequency ranges are typlcal.
{1} Except from 16 - 18 GHz where inserra‘én Jo:ss is 4.2 dB max and VSWR is 2.2,
{2) Maximum altenuvation in units with BCD option is 119 dB.
(3) Except from 16 - 18 GHz where insertion loss is 8.6 dB max and VSWRis 27.
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Series 329
Specifications

PERFORMANCE CHARACTERISTICS

Mean Attenuation Range .

Accuracy of Attenuation
80/80 dB units......
120 dB units. . ... ..
Monotonicity ..........
Phase Shift............
Temperature Coefficient

60/80 dB units
0to10dB.........

>10t030dB.......

>30 to max
attenuation......

120 dB units

Qto20dB.........
>20t060dB. . ... ..
>60tot20dB. .. ...

Power Handling Capability

Refer to model number
suffix (e.g. - mean at-
tenuation ranges of
3298-60 and 3298-120 are
60 dB and 120 dB,
respectively)

+{0.35dB +0.01dB/dB)
+{05d8 +0.02 dB/dB}
Guaranteed

See page 5

=001 dB/°C
+0.025 dB/°C

+0.05dBi°C

+0.02 dB/°C
=0.05dB/°C
+0.1dB/°C

without Performance Degradation

3290A and 3291......

All other units. . ....

10 mW cw or peak
100 mW cw or peak

Survival Power {from - 25°C to +25°C; see power
derating curve, figure 2 at right, for higher

temperatures)
All units..........

Switching Time

1W average
25 W peak
{1 sec max puise width)

329860 and 3298120 2 psec max

All otherunits......
Programming ..........

Minimum Attenuation Step
£60/30 dB units 120 dB units

Binary Units.......
BCDUnits.........
Logic Input

10 u sec max

Positive true binary
(standard) or BCD {Op-
tion 1). For complemen-
tary code, specify
Option 2.

0.05dB 0.1dB
(.2 dB 1.0dB
—-03t0 +0.7V at
—1.0mA
+25t0 +50Val
+40p A

% OF
RATING 50
AT +25°C 40
3

-25°C +25°C
TEMPERATURE

185°C

Fig. 2-Series 329, survival power derating factors

Power Supply Requirements

+ 15V 5%~ 15V £ 5% + 5V +5%
60/80.dB units |- 100'mA L 58-mA L [ -50 mA
120.dB units | 200 mA. {--100mA "~ {’ 50mA

Power Supply
Rejection............ Less than 0.1 dBivolt
change in any supply
ENVIRONMENTAL RATINGS
Operating Temperature
Range............... ~25°Cto +85°C
Non-Operating
Temperature Range.... —54°Cto +100°C
Shock. .. ............. MIL-STD-202F,
Method 213B,
Cond. B (75G, 6 msec)
Vibration ............. MIL-STD-202F,
Method 204D, Cond. B
{.c6” double amplitude
or 16G, whichever is
lgss)
Altitude . ............. MIL-STD-202F, Method

105C, Cond. B {50,000
ft.)

MIL-STD-202F, Method
107D, Cond. A, 5 cycles

ACCESSORY FURNISHED
Mating powerflogic connector

Temp. Cycling........

AVAILABLE OPTIONS
Option No. Description
1 8CD programming (Binary is
standard)
2 Complementary programming
{positive true is standard)
7 Two SMA male rf connectors

(avatlable onfy on 3280A-80, 3291-80
and all 120 dB uniis)

10 One SMA male and
SMA female rf connector

" ATTENUATORS
- PHASF SHIFYERS -
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" ATTENUATORS

Series 329
Specifications

PHASE SHIFTERS .

TFIN FUNCTIONS —60/80 dB SERIES |
[PINNO. | BINARY™ . | BCD™
1 0.7d8. ]
20 02dB A 0
A CGND L
5 |- a4dB
-8 C 0BdB L2080
7 S 16d8 -l T 4dB
S 8 jn32de [ 8dB
97 | gads | 10d8
10 128dB | 2008 -
a1 | 2msde | doas st
420 [ 7B12dB . -80dBM 12 )1024dB
T T R T A L.\ A ST BRSSP
147 -8V | =18V L B R
15 - 0.05d8 | 7 0.4dB 45 L otdB
(1) Model 329860 attenuation range is limmited 10 60 dB, (2) Maximum attenuation in units with BCD ogtion Is 119 5B,

Ground pin 12 in BCO version.

DIMENSIONS AND WEIGHTS
253 04 TYP (6.4) FOA SMA FEMALE
s N _3819.7) FOR SMA MALE IR
2.75 (27106 (78
" gag w0 gl F:
(73N P saw ant2ee l"mﬂi 29204 TYPTAIFCAIUA FENALL
[ - (4314 HOLES | [-""““'“‘"“"“ L,
1 l mOAROS_ . SZIMAE O OFTIN MUMTE)
(LI A
e | ] | ; :
(C UNITS | . ¥
J1 I _fIE .
T § [~
- 1 oM 1 ! 7 |
et =3
| A — @a 1
BIM_A ! AR T %
} ! P xﬂwn‘—_‘!
AL | g | A T
t .22;:;5) hd ] i o s pese
o83y 26908 | 156203 ey 2
s+ (—
ks (6631 1581 _]33 _ =
i e e
d o \—'rlcmm--ara:g‘uuw"‘u
CONN, SMA FEMALE iAot
PER MIL~-29012
A 2PLACES
gl
2. ITT CANNOM Oi-152 OR EQUIY. WITH B1O55!
3sn JACRPOSTS. MATENG CONRECTOR FURNISHED.
MODEL | APPROX. WT. | DIM“A” HM-“8"

I - e CEE ML
3200A80 | 9oz (255 gm) | 243 = 03 | 97 :MODEL | APPROX-WY. f' 7 DIMVAY -
3291-80° 9oz.{285gm) | 243 x 03 |- .97 32014120 2oz (340 gm}: 91, +-.(6{48.5)
3202.80 . | 7oz (198 gm}-|. 2.33' = .03 | 8¢ 3292120, | "% 0z. (255.gm) 1. 1.84) = 06{467)
120280 |7 0z.(198.gm}. | 2.33 = 03 a0 3703120 | 9 02:{255 gm) " {:1:84 = .06 (467)
320480 - | Goz{170gm) [ 233.£ 03 80 3294:120 | .80z (227 gm0 [: 184, % .06 (48.7)
3295.80 - | 6oz (170gm) | 2.33-x Q3 {80 3295.120 © 1. S0z (227gm).:[.1.84 £.06.(46.7).
329680 | 6oz (170 gm) | 233 +.03° B0 3206120 |+ B0z, (227 gm) - |1.84 = .06.(46.7)
3298-60 Boz.{170gm) [ 233 = .02 - 80 2268-120 |- 80z.{227gm) | .84 = .06 (487}

Dimensional Tolerances, uniess otherwise indicated: XX x.02; XXX = 005
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Series 345 Miniature Octave-Band
Digitally-Programmable PIN Diode Attenuators

SERIES 345

The Series 345 programmable attenuators provide
octave-band performance and wide programming
tlexibility in compact rugged packages well-suited to
military applications. Attenuation ranges up t0 60 dB ! ) N
are available (80 dB in the Model 3450) with attenua- - e Binary or BCDprogramming
tion increments as low as 0.25 dB. -4 Guaranteed. Monotonicity: -
* 051018 GHz frequency range:

Absorptive

Each Series 345 unit is an integrated assembly of one
Series 195 attenuator, and a driver circuit consisting
of an 8-bit D/A Converter and a hybridized VA Con-
verter (see page 20 and figure 1 below).

This arrangement preserves the speed and refiability
of the PIN diode attenuator and guarantees
monotonicily and a high degree of accuracy. The rf
characteristics of the Series 345 {e.g. - insertion loss,
VSWR and {latness) are similar to the corresponding
characteristics of the Series 195 attenuator
employed.

. ATTENUATORS -
PHASE SHIFTERS -

Although the Series 345 units are intended for use as
digitally-programmable attenuators, they can also be
used as current-controlled attenuatorfmodulators.
Refer to the Notes following the J3 Pin Function
table on page 39.

+V -V

DLGLTAL DRIVER CIRCUIT
PROGRAMMING
INPUT c SJI’EA £r
- R
CURRENT ONVERT
CONTROL INPUT
{ALTERNATE) 1
1
v/L
CONVERTER
(HYSRID)
RF SERIES 195 RE
(@——— PIN DIODE i)
ATTENUATOR
Fig. 1-Series 345, block diagram
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Series 345
Specifications

o mae ) FLATNESS (2 dB}. -
o |FREQUENCY]INSERTION| = . " ATMEAN ATTENUATION LEVELSUPTO
S 70 RANGE 10 LOSS. 1T MAX.
~MODEL |/ (GHz. | ~(dB) | VSWR j. 0.4 2_od__3,__ 4048 GUdB '80.dB
CRAs0 [ 0510 | - 12 |78 | 0808 A r e bnead o w2g
351 | 10-20 | 18 4. .15 RSN O IR P
B B 17 20 | os 14 30 3.5
. 3462 20-40 | 18 -| 15 1 03 j. 08 | 15| 16
Cal o 1543 1.9 20 05 [ 14 30 35
-3 " aas3. | 26-562. | 20- 16 . 03 | 08 | 18] 6
EE . 1.95-5.85 2.1 21 05 1.4 3.0 35
- 3458 d0-80° | 24 .47 . L 031 08 | .15 ] . 16"
:;-5,:5% R 3090 25 P o5 T4 |30 35
5:-5"“-_}( 3455 | 50-100 | . 26 . f-t7 | 05 109 [ 457y 160
' - am-1s | - 27 2.2 07 1.4 3.0 35
3456, - | 8O0-—120 [ 27 | 18 07 110 15 |16
. 45 135 28 2.2 0.9 15 3.0 35
3458 | 80180 300 1.86 0.7 107 | 151716
: 8.0 —180 3,00 1.80 0.9 1.5 300 | 35

Note: Specifications for the extended {requency ranges are typical.

PERFORMANCE CHARACTERISTICS

Mean Attenuation Range

3450 ... 80 dB®
All otherunits . ... .. 60 dB
Accuracy of Altenuation
030 dB ... ..., +05dB
>3050 dB......... +1.0dB
>5060 dB......... +1.5dB
>60-80 dB......... +20dB % OF
(3450 only) AT vasec ©
Monotonicity .. ........ Guaranteed
Phase Shift. ........... See page &
Temperature Coefficient. +=0.03dB/°C

. - —65°¢ +25°C +110°C
Power Handling Capability . CEMPERATURE
Without Performance Degradation
3450,3454 .. ...... 10 mW cw or peak i . . .
: L 2- 5, ! d
All other units . ... .. 400 MW cw or peak ig. 2-Series 345, survival power derating factors

Survival Power (from —85°C o + 25°C; see power

derating curve, figure 2 at right, for higher

temperatures)
All units.. ... 1W average
25 W peak (1x5eC max
pulse width)

(1) Except trom 16 - 18 GHz where insertion loss is 4.0 0B max and VSWR is 2.0 max.
(2) Programmabie range for 3450 Cption 1 BCD units is 79 dB,
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Series 345
Specifications

PERFORMANCE CHARACTERISTICS {cont)

Nominal Control Current Characterisiics

Switching Time Range
3450 . L 10p seC max Binary Units
All other units. ....... 2p max Standard 3450....... 0to 1.28 mA
Programming . ... .....- .- Positive true binary All other binary units. ... 0to 2 mA
{standard) or BCD BCD Units
(Option 1). For Standard 3450....... 0 1o 1.563 mA
complementary code, Al otner BCD units. ... 0o 1.2 mA
specify Option 2, To Transter Function
interface with CMOS, Binary Units
HTL, NMOS, ECL or Standard 3450....... 62.5 dB/mA
HNIL, please contact All other binary units. .. 30 d8/mA
factory. BCD Units
Minimum Attenuation Step Standard 3450....... 48.5 dBlmA
Binary Units All other BCD units. ... 50 d8/mA
BA50 . ... 0.5 dB nput Impedance
3450 Option 5........ 0.25 dB Binary Units
Al gther binary units. .. 0.25 dB Standard 3450....... 6.25K ohms
BCD Units............. 1.0 ¢B Al other binary wnits. .. 3K ohms
Logic lnput BCD Units
Logic O.....coovnnnn. -0.3t0 +0.7V Standard 3450........ 485K ohms
logic Toovvniinnn +2.5%0 +5.0v Al other BCD units. ... 5K ohms
Logic input Cureent.... 10uA max Power Supply

Requirements. .. ....... 3 12V & 5%, 120 mA

— 12V &+ 5%, 35 mA
Power Supply

Rejection.............. Less than 0.1 dBfvol}
change in either supply

: . _J3PIN-FUNCTIONS -
PIN.-NO/|.BINARY: (Note: 5} BCD: .

. [GND{Note 2y - GND{Note2y 0

S22 FANBLOG INPUT o ANALOG.INPUT "~ .

R (Noted) ' ] (Note 3) ST

Ca. AINOTOSED:, fl: | NOT USED:

“4LGND
57 0.25:dB Lsey-
e [05dB -
O AdBe T e :

8. |2dB i !
o lade T 0deT i
M0 sdB T kb 20dB T ;

11 16 gBr o | a0 dBMSBY .
12032 dB{MSB) -1 (Note 4) )

TR NS T S o

RO BNV SV B
- 15 U NOT USED NOQTUSEDR -

Notes: !
1. Al unused logic inputs must be grounded. from a current source, or {c} apply an indepen-
2 Fornormal programming control, Pin 1 must be dent analog signal for turn-on, urn-oft or vernier
grounded or at Logic 0. Application of Logic 1 attenuation levels.
to Pin 1 overrides the digital input and sets the
unit to insertion loss. For units with com- 4.
plementary programming (Option 2), the ap-
plication of a Logic 1to Pin 1 sets the unit to
high isolation (60 dB or greater).

3. Pin 2 is available to (a) monitor the D/A con- 5.
verter output, (b} apply a modulation signal

For standard Option 1 BCD units, Pin 12 must
be open or at Logic 1. For units with com-
plementary BCD programming (Options 1 and
2), Pin 12 must be grounded or at Logic 0.

For standard Model 3450, LSB is 0.5 dB and
MSB is 64 dB.

i‘
i
|
!

. "ATTENUATORS '
plireE CUIETEOS
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. ATTENUATORS..
PHASE SHIFTERS

Series 345
Specifications

0110551 JACKPOSTS. MATING CONNECTOR FURNISHED.

G -8

CoiMee J0IMFD" - | DIMRET

ENVIRONMENTAL RATINGS ACCESSORY FURNISHED
Operating Temperature Mating powerflogic connector
Range ........ovovennn -§5°Cto +110°C*
Non-Operating
Temperature Range ... .. —65°C lo +125°C AVAILABLE OPTIONS

Humidity .. ... MIL-STD-202F, Method 1038, Option No. Description
Cond. B (36 hrs. at 95%) 1 BCD programming (Binary is standard)”

Shock. ... ..o MIL-STD-202F, Method 2138, 2 Complementary programming [positive
Cond. B {75G, § msec) true is standard)

Vibration . ... .. eeoien-- MIL-STD-202F, Method 204D, 5 3450 with mean attenuation range of
Cond. B (.06 double amplitude 60 dB and minimum attenuation step
or 15G, whichever is less) of 0.25 dB

Altitude . MIL-STD-202F, Method 105G, 7 Two SMA male # connectors (not
Gond. B (50,000 1.) avaifable on 3458)

_ 10 One SMA male and one SMA female rf

Temp. Cycling. . ......... MIL-STD-202F, Method 1070, connecior (not availabte on 3458)
Cond. A, 5 cycles R

62 + 15 volts operation
~Operating Temperature range of BCD unils is limited to 8°C to + 70°C.
DIMENSIONS AND WEIGHTS
i @ 19 5?5 WAX
@ {2157
F o ¥
$
P '4 ¢ 80% 03
14 2.720 N 279 e
(38} 169,11 125(3,2108A :
MALE ON OPTION [ THRU 4 PLACES |15 __!
‘E\IO UNITS [L1:3H 120,010 43,0101A
14 720 THRU CSK NEARSIDE
: 1367 65,1) J00° X 235(6.0) D4
1 a l 4PLACES
l . 3 ]
39 | 20, ¢ T ©
l 1400 ! GENERAL MICROWAVE CORP \720
! (35,6) MODEL 3458 43 ;.
A ‘?— -1 ” -L i SERNO e or0s
"@" B 1508
l__—s.oo:.oa l— ] .*_@_ — L
/__ws2) 38{9TIFORSMA M)
¢ THIEE, T ron ixn |- e
¢ T T wmioco3s0iz _ SMAMALE ’ " e ¥
L P i § [T e |
-%f{* 276 @_ _lssonee
* f
|TT CANNGN DA -45P OR EQUIY. WITH

ITT CANNON DA-ISPOR EQUiV. WITH
110551 JACKPOSTS. MATING CONN-

Tz B
S [ :

BTy
38y

BRI Y
pa |

ECTOR FURNISHED.

MCDEL 3458

MODELS 3450 THRU 3456
Wt 4 0z, {113 gm} approx.

/

Wt: 4 oz. (113 gm) approx.

Dimensional Tolerances. unless otherwise tndicated: XX .02, XXX &.005
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Series 345H Miniature Octave-Band High-Speed
Digitally-Programmable PIN Diode Atfenuators

SERIES 345H

The Series 345H programmable attenuators provide
octave-band performence and wide programming flex-
ibility in compact rugged packages well-suited to
military applications. Attenuation ranges up to 60 dB
are available with attenuation increments as low as
0.25 dB.

Each Series 345H unit is an integrated assembly of
one GMC Series 195 attenuator, and & driver circuit
consisting of an 8-bit D/A Converter and a hybridized
V/I Converter {(see page 20 and figure 1 below). This
arrangement preserves the speed and reliabitity of the
PIN diode attenuator and guarantess monotonicity and
a high degree of accuracy.

The Series 345H units are similar to the GMC Series
345 attenuators described on pages 37-40. The high-
speed performance of the Series 345H units is achieved
with some sacrifice of insertion loss. The other ri
characteristics of the Series 346H (e.g-VSWR and
flatness) are similar to the corresponding character-
istics of the Series 195 attenuator employed.

Although the Series 345H units are intended for use
as digitaliy-programimable attenuators, they can also
be used as current-controlled attenuator/modulators.
Refer to the Notes following the J3 Pin Function table
on page 43.

+Tf -\
DIGITAL DRIVER CIRCUIT
PROGRAMMING
INPUT O/A
CURRENT CONVERTER
CONTROL iNPUT
(ALTERNATE) 1
|
Vsl
CONVERTER
(HYBRID)
R@__F _ SESESC 195 RE
PIN DIQDE ”‘_@
ATTENUATOR
Fig. 1-Series 345H, block diagram

.7 “*1 10 18'GHz frequency range -

< High: Speed :
-Absorptive. i
«'Binary:or. BCD programming’

"« Monotonicity guaranteed .. -

“'pHASE SHIFTER
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ATTENUATORS .

FTERS |

Series 345H

Specifications
_
T AR T ~ FLATNESS{£dB) -
N FREQUENCY INSERTION i MAX AT MEAN ATTENUATION LEVELS UP O

" moDEL] - (GHa.

"RANGE' |~ LOSS.

vswR- |- 1048 . o0aB {4

- aasiH [ 10 =20, |26 L 16 R IR (T S - o A £
S 0.75-2.25 2.7 20 05 1.4
Ta4BeH | 20 —40- [ - 287 15 . .63 .|. 08
: T 15-45 29 20 05 1.4

FasaH | 2652 | 80 -} 16 - 03 .08

o 1.95-5.85 3.4 2.1 0.5 1.4

34540 | 4080 | 34 ) 17 - 03 | 08

N 35 23 | 05 14
aag5H | 50 -100 1038 | 4 A7 L 05 . | 09 |-
o 375-1125 37 22 0.7 14

2456H | .60 =120 737 - R R S A R i -
145135 3.8 29 09 15 3.0 3.5
“aageH | 80—180 |- 40w - | 1807 o7 | 10 | 185118
- -7 80 ~-180 A0 180 0.9 15 30 | 35

PERFORMANCE CHARACTERIST
Mean Attenuation Range  60B
Accuracy of Attenuation

Note: Specifications for the extended frequency ranges are typical.

iCS

010 dB. ... ... +0.756 dB

>1030 6B, ..., .. +05dB 100

>30-60 dB.......- +10dB 0

5060 dB. . .....- =15dB 80 '

%oF 7O I
Monotonicity .......... Guaranteed RaTINg . 50 |
Phase SHift............ See page 5 544 T ____
Temperature Coefficient. = (.03 dBI°C 10 !
Power Handling Capability 1200 1
Without Performance Degradation s e oy
a451H L 10 MW cw or peak TEMPERATURE

All other units . ... .. 100 mW cw or peak
Survivat Power (from —-65°C 1o + 25°C; see power

derating curve, figure 2atright, forhigher

temperaiures}
Al units. ... 1 W average
25 W peak (1
pulse width)

(1) Except from 16 - 18 GHz where insertion loss

Fig. 2-Berigs 345H, survival power derating factors

L

Hsec max

is 5.0 dB max and VSWR is 2.0 max.
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Series 345H
Specifications

PERFORMANCE CHARACTERISTICS (cont)

Switching Time. ., ...... 500 nsec max. Nominal Control Current Characleristics
Programming ... ....... Positive true binary Range
(standard) or BGD (Op- Binary Units....... 0 to 4mA
tion 1}. For complemep- BCDUnits......... 0to1.2mA
tary cpde, sgecif_y Option Transfer Function
2 To interface with Binary Units....... 15dB/mA
cmos|,L HTIL, NI\AOSt E‘i'— BCO Units. . ....... 50 dBIMA
?:;ci-ticl:lry + piease contac Input impedance
. ’ Binary Units....... 1.5K ohms
Minimum Atlenuation Step BCD Units. . ... ... 5K ohms
Binary Units....... 025dB Power Supply
BCD Units. ........ 1.6dB Requirements ... ..... +12V + 5%, 120 mA
Logic Input —12V + 5%, 35 mA
icO........... -0310 +0.7V Power Supply
tgg:g T +25t0 +5.0V Rejection .. ......... Less thqn 0..1 dBivolt
LogicInputCurrent. . 10uA max change in either supply

o ZJBPINFUNCTIONS o0 o o -
[ -GND(Note2):
3-“ANAI.5.OG'1NPUT
{Note ).
" NOT USED:
SGND:

1 dB(LSB
2dB7 ¢
| aa
- 8dB
.10dB..
CEEIEdB T 40dB-(MSB)
C|32dB(MSB): Lo (Note ) -
N VR A -V -
=W e e
_NOTUSED " .| NOTUSED

Notes:

1. All unused logic inputs must be grounded.

2. For normal programming control, Pin 1 must
be grounded or at Logic 0. Application of
Logic 1 to Pin 1 overrides the digital input and
sets the unit to insertion loss. For units with
complementary programming (Optien 2), the
application of a Logic 1 t0 Pin 1 sets the unit
to high isolation (80 dB or greater).

3. Pin 2is available to (a) monitor the D/A con-
verter output, (b) apply a modulation signal
irom a current source, or (¢} apply an in-
dependent analog signal for turn-on, turn-off
OF vernier attenuation levels,

4.  For standard Option 1 BCD units, Pin 12 must
be open or at Logic 1. For units with com-
plementary BCD pregramming (Options 1 and
2}, Pin 12 must be grounded or at Logic 0.
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‘Series 345H
Specifications

ENVIRONMENTAL RATINGS ACCESSORY FURNISHED
Operating Temperature Mating powerllogic connector

Range...... ........... ~65°C to +110°C
Non-Operating Temperature

Range ................. —85°C to +125°C
Humidity .. ....... ... ... MIL-STD-202F, Method 1038, AVAILABLE OPTIONS

Cond. B (96 hrs. at 95%) Option No. Description

Shotk ., .....cooiviieenn MIL-STD-202F, Method 2138, 1

B ) . . dardl®
Cond. B (75, 6 msec) CD programming {Binary is standard)

2 Complementary programming {positive
Vibration................ MIL-STD-202F, Method 204D, true is standard)
Cond. B {.06" double amplitude -
or 15G, whichever is less) 7 ygli&? g:‘a;igsf-l(;nnectors (not
Altitude . . ............... MIL-STD-202F, Method 105C, 10 One SMA male and one SMA female rf
Cond. B (50,000 f1.) connector (not available on 3458H)
Temp. Cyeling........... MIL-STD-202F, Methad 107D, 62 + 15 volls operation

Cond. A, 5 cycles

*Qperating Temperature range of BCD units is limited
to@°Cto +70°C.

DIMENSIONS AND WEIGHTS
\ T
.85 MAX L8003
D li!,s) .ZTL(B,S)“ -@— {?.?,3)

i |__.75 ,|
N
2.720 (2] 120+.010 {3,01D1A

14 14 720 THRU CSK 1DE
(367 ] (6511 125(3,210tA (35,‘—‘ 2 Rl oK NEARS

8o 100°% 235(60)01A
MALE ON OPTION THRU 4 PLACES 4 PLACES
10 UNITS

; L 2
| . 1400 | GENERAL MICROWAVE CORE 1720

1,400 : MODEL 3458H |l |

{ i 1720 (358 ta)

(3561 ‘ 3n © | semno N eos
l ) ’ (50,81
e S L T_@_ 1

14
! E B}t i =) ot 2s5(85)
3% ane R T f
/ 3B(QTIFORSMA . L , -
RF CONN (2) FEMALE ¢25,41“| RE CONN SYA
I-——- E —w» SMA FEMALE 50 IZ7) FOR i f 1AW MIL-C-39012 l
i 1AW MIL-C-30012__ EMAMALE 27(69) é 38.03(96)
T 7
i 36404
15,7

ITT CANNON DA-t5POR EQUIV, WITH

ITT CANNON DA -15P OR EQUIV. WITH 410555 JACKPOSTS. MATING CONM-
DIIOS5] JACKPOSTS. MATING CONN- ECTOR FURNISHED.
ECTOR FURNISHED.
MODELS 3451H THRU 3456H MODEL 3453H
Wi 4 0z, (113 gm) approx. WI: 4 oz. (113 gm) apprax.

AODEL | DIMTA" [ GIMY
w TG o

BIMCT T

Dimensional Tolerances,unless otherwise mdicated: XX-x .02; XXX +.005
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Series 346 Multi-Octave

Digitdlly-Programmable PIN Diode Attenuators

SERIES 346

The Series 346 programmable attenuators provide
high multi-octave band performance and wide pro-
gramming flexibility in a compact rugged package
well-suited to military applications. An attenuation
range of up to 80 dB is programmable in attenuation
increments as low as 0.25 dB. Frequency coverage
from 0.5 to 8.0 GHz is provided by the two units in
the series. Model 3460 covers the 0.5 to 4 GHz band,
and Model 3462 covers the 2 to 8 GHz band.

The Series 346 units are integrated assemblies of
GMC Series 196 Attenuators, and a driver circuit con-
sisting of a D/A Converter and a hybridized VA Con-
verter (see page 27 and figure 1 below). This arrange-
ment preserves the speed and reliability of the PIN
diode attenuator and guarantees monotenigity over a
multi-octave frequency range at any programmed at-
tenuation level. The rf characteristics of the Models
3460 and 3462 (e.g. - insertion loss, VSWR and
flatness) are similar {o the corresponding
characteristics of the Models D1960A and D1962A as
detailed on page 28,

Although the Series 346 units are intended for use as
digitally-programmable attenuators, they ¢an also be
used as current-controlled attenuator/modulators.
Refer to the Notes following the J3 Pin Function table
on page 47.

+V -Y

[ ]

DRIVER CIRCUIT
DIGITAL
PROGRAMMING
INPUT D/A
CURRENT CONVERTER
CONTROL INPUT
(ALTERNATE)
V71
CONVERTER
(HYBRID}
IsHuNT| ¢ {IsERIES
o
RF RF
SERIES 196
O PIN DIODE )
ATTENUATOR

Fig. 1-Series 346, block diagram

-« Binary or BCD progfémﬁtiﬁ_g‘

* Absorptive -

-+ Guaranteed monotonicity .
¢ Flatness as low as +0.5dB -

aErERRLY

MigRIWEY
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Series 346
Specifications

: - CHARACTERISTIC | :

. Frequency. Range: e

- Mean-Attenuation:Range
tnsertion-Loss (max)’ -

CVSWR{max) |- s TR
Flatness.up to.20:dB:- - o0 2o 0
0B
N, _B0dB: -
i
: ‘-'_'gt.
gL
20" PERFORMANCE GHARACTERISTICS Phase Shift........... See page 5
Eg Accuracy of Attenuation Minimum Attenuation Step
wa 0-20dB........... +1.0d8 Binary Units....... 0.254dB
. >20-40dB........ +15dB BCD Units. . ... ... 1.0dB
>40-60dB........ +20dB Logic Input
Monotonicity . ......... Guaranteed LOgicO .ouvavnnns ~-0310 +0.7V
Temperature Coefficient. *0.02dB/°C Logic 1........... +251t0 +5.0V

Power Handling Capabitity

LogicinputCurrent. . 102A max
Without Performance Degradation

Nominal Control Current Characteristics

QdBm (LOmW)

3460 . ...l From 0.4 to 100 mW cw Range
Er'rea)k {see figure 2 Binary Units....... 0102 mA
elow) - i
BCDUnits......... 0to12mA
462 ........... .. 100 mW cw or peak l . otlem
. Transfer Funciion
Survival Power {from —85°C {0 +25°C; see power Bi Unit 0 dBIMA
derating curve, figure 3 below, for higher nary Uais. ... 3 m
temperatures) BCDUnits......... 50 dB/mA
Bothunits. . ....... 2W average or peak {1 Input Impedance
fs6C max pulse width} Binary Units....... 3K ohms
Rise and Fall Times ... 3 usec 8CDUnits......... 5K ohms
Programming . ......... Positive true binary Power Supply
(standard) or BCD (Op- Requirements, . ..... .. +12¥ £5%, 120 mA
flon 1, For complemen: 12V 5%, Somh
2 ?-'O inte;‘fa?:e \:wyth p Power Supply Rejection. . Less than 0.1 dBivolt
CMQOS, HTL, NMOS, ECL change in either supply
or HNIL, please contact
factory
Mexcept from 2-4 GHz where insertion loss may rise to 2.5 d8
+20dBm {00 mW] |
i
}
+10 ¢Bm {IOmW} i
: RATIRG
. AT +25°C 50
1
1
1
1

~10dBm {O.ImW}+

05 1.0
GHz

20 4,0 *hO*C

TEMPERATURE

Fig. 2-Model 3460, raximum peak and average
aperating power without performance degradation

Fig. 3-Models 3460 and 3462, survival power
derating factors
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Series 346
Specifications

ENVIRONMENTAL RATINGS P - J3PIN FUNCTIONS : -
Operating Temperature . BINARY. o i BOOY
Range ................ -54°C to +110°C S GND .(NOte'Z)"- e e GND {Note 2)
Non-Operating B ANALOGrINPUT

Temperature Range....-65°C {0 +125°C (N
Humidity ................. MIL-STD-202F, Method 103B,
Cond. B (96 hrs. at 95%}
Shoek. ................... MIL-STD-202F, Method 213B,
Cond. B (75G, 6 msec)
Vibration................. MIL-STD-202F, Method 204D,

Cond. B (.06” double amplitude
or 15G, whichever is less)

Altitude, .. ... ... MIL-STD-202F, Method 105C,
Cond. B {50,000 ft.}
Temp. Cyeling. .......... MIL-STD-202F, Method 1070,

Cond, A, 5 cycles

ACCESSORY FURNISHED
Mating powerllogic connector

AVAILABLE OPTIONS Notes:

1. Al unused logic inputs must be grounded.

Option No. Description 3. For normal pragramming control, Pin 1 must be grounded or
1 BCD programming (Binary is at Logic 0. Application of Logic 1 1o Pin 1 overrides the
standard)” digital input and sets the unit to insertion loss.-For units with
. complementary programming {Option 2}, the apptication of a
2 Complementary programming Logic 1 to Pin 1 sets the unit to high isclation (60 d& or
(positive true is standard} greater).
7 Two SMA male rf connectors 3. Pin 2 is available to (a) monitor the T/A converter outpit, (b)
apply a madulation signal from a current source, o (€) appiy
10 One SMA male and one SMA female an independant analog sigral for turn-en, turn-off or vernier
i connector attenuation tevals.
62 + 15 volts operation 4. For standard Option 1 BCD units, Pin 12 must be open or at

Logic 1. For units with complementary BCD programming

- " Logic 0.
*Operating temperature range of BCD units is limited {Options 1 and 2), Pin 12 must be grounded or at Logic 9

0 0°C o + 70°C.

DIMENSIONS AND WEIGHTS

ITT CANMON DA-ISP QR EQUIV.WITH DIIOSS]
JACKPOSTS. MATING CONNECTOR FURNISHED.

120 01 THRY s
(301 4HOLES ARG e

MALE ON
OPTION 1QUNITS

—— l 146,0) |
| .66
¥
10 28
125} 1,800 \_ (5,4} |2) J
“s,i RF CONN {2) SMA FEMALE

} K 2.00:03 1AW MIL-C- 39012 %

{50,8) (22.4)
3849,7} FOR SMA FEMALE

5Q{127) FOR SMA MALE
MODELS 3480 AND 3462
Wi: 3 oz. {85 gm) approx.

Dimensionat Tolerances, unless otherwise indicated: XX % .02; XXX = 005
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. ATTENUATORS
. PHASE SHIFTERS

Series 77
360° Phase Shifters

I[Frequency Translators

+2'to 18 GHz'in three bands . -
-« 360° range RERE R
o High-speed- _
v 3to-1 band o s
» Digitally programmable {8 bits)-
« Guaranieed Monotonicity:.

The Series 77 comprises a family of three solid-state PIN
diode phase shifters covering the frequency range from 2
to 18 GHz in three bands. Model 7722 cperates from 2
to 6 GHz, Model 7724 from 4 1o 12 GHz and Model 7728
from 6 to 18 GHz.

Each provides a full 360° range of variable phase shift,
and can alsc be used to periorm frequency translation.

Each Series 77 unit is an integrated assembly of an rf
vector modulator and a driver circuit consisting of an
g8-bit DA converler and a voliage buffer. See Figure 1.

Phase shifting is achieved utilizing the rf vector
moduiator approach shown in Figure 2, The 3-dB hybrid
coupler divides the rf signal into two quadrature
components which are then modulated in proportion to
the sine and cosine of the desired phase shifi. The
signals are then combined in-phase to yield the phase-
shifted output.

had -

DIGITAL ™A
CONVERTER

VOLTAGE
BUFFER

[{INPHASE
ORIVE VOLTAGE!

RF@——‘

Q [QUADRATURE
DRIVE YOLTAGE}

_—©RF

RF
VECTOR
MODULATCR

Figure 1. Series 77, Block Diagram

348 HYRRID CMODULATOR COMBINER

SN w2 8
RF OUTPUT

SN i)
A IRPUT

1-MODULATOR

Figure 2. Af Vector Modulator

Improved phase accuracy and PM/AM performance are
achieved by using doubly-balanced bi-phase linear
ampiitude modulators. In their main operating bands,
phase accuracy is better than & 10° up to 10 GHz and
+12° to 18 GHz. Equal phase accuracy performance
¢an be achiaved in the band edges by using a built-in
frequency cosrection circuit.

Switching speed is better than 500 nsec.

FREQUENCY TRANSLATION (SERRODYNING)

Special attention in the design of the Series 77 units has
been paid to those characteristics which affect their
performance as frequency translators. These include
minimizing PM-t0-AM conversion, use of high slew rate
drivers, and optimizing phase shift linearity with applied
signal. As a result, carrier and sideband suppression
levels of over 25 and 20 dB, respectively, are oblained in
the main bands. The same catrier and sideband
performance can be realized over the full streich band
when the internal frequency correction circuil is
employed.

On special order, frequency Iransiators can pe provided
for operation over reduced bandwidths with suppression
levels of up io 40dB. Consult the factory for individual
requirements.

48




Series 77
Specifications

LOWER [ oo s Do e e | UPPER
BAND |-~ MAIN FREGUENCY BAND———®|  BAND
EDGE | ot e LR T EDGE

-"—-——‘—'“‘;— S'.THE:TClH FHEQUENC\.’ BANb —-"-"—_——"
FREQUENCY BAND DESIGNATIONS

PERFORMANCE CHARACTERISTIC| 7722 7724 7728

__ | Frequency Range (GHz}

e Main Band 2652 | 510, 8-18

2 Stretch Bard 2.6 | 4111112 6-16]16-18

« | tnsertion Loss (Max.) dB 10 1051 12 { 31 12
VSWR (Max.) 1.8 1.8 2.0
Phase Shift’ 360° in 256 Steps {8 Bit)

i ['Phase Accuracy Vs. Frequency

£ § (Max.} .

@ Main Band +10° +10° +12¢

§ Band Edges™ £15° +£15° 215

& | Amplitude Variation with

» | Phase Shift (Max.)

< Main Band +1.1dB +1.1dB. +1.1dB

@0

= ‘Band Edgas” +1.5d8 | x20dB | s£204B

5 | Switching Speed

W [ (500 TTL to within 10° of 500 nsec Max,

Final Phase Valug)

Translation Rate (Min.)

3 Using 5 Bits : 010 500 kHz

g Using 8 Bits 0 to 60 kHz

=} Carrier Suppression {(Min.)

z Main Band 2548 25dB 25d8
5 Band Edges™ 18dB 18d8 18dB
&| Sideband Suppression (Min.)

e Main_Band 20dB 2048 20dB
2 Band Edges™ 15dB8 15dB 15dB
o | Insertion Loss Variation (Max.)

21 With Translation Rate: .

5 0 to 200kHz 1d8 1dB 1dB
u 200 1o 500kHz 3dB - 3dB 3dB

(1) Main band specifications apply if 1 bit TTL logic signal is provided
indicating whather input f signal is in main-band or band-edge.
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Series 77
Specifications

PERFORMANCE CHARACTERISTICS

Control .................... 8 bit TTL

Power Supply.............. +5V at 250 mA
+1210 +15V at 56 mA
~121t0 —15V at 35 mA

Power Handling Capability
Without performance

degradation............. +20 dBm
Supvival,,................ +30 dBm
Harmonics Below Carrier
My, ..o -30 dB

ENVIRONMENTAL RATINGS

Operating Temperature
Range................ -54°C to +100°C
Non-Operating
Temperature Range....-65°C to +125°C

Humidity ................. MIL-STD-202F, Method 1038,
Cond. B {96 hrs. at 95%)

Shock........... . ..... MIL-STD-202F, Method 2138,
Cond. 8 (75G, 6 msec)

Vibration........ ... . ... MIL-STD-202F, Method 204D,

Cend. B (.06” double amplitude
or 15G, whichever is less)

Altitude . .. .. ... ... ... MIL-8TD-202F, Method 105C;
Cond. B (50,000 ft) AVAILABLE OPTIONS
Temp. Cycling.. .. ... ... MIL-STD-202F, Method 107D, Option No. Description
Cond. A, 5 cycles 7 TW:n;SNt"A male rf
connectors
ACCESSORY FURNISHED 10 One SMA male, and one
Mating power/control connector SMA female rf connector

RF CONNECTOR (2) SET CANNON DA OR EQUIV.
A FEMALE WITH D11G551 JAGKPOSTS, SRS INNECTOR 2 VITTH OTIOBE, IR o 1Y-
PER MILG39012 MATING CONNECTOR FURNISHED | pep milL. 3001 126 MATING CONNECTOR FURNISHED
i ;
32 P 12 LBOIGNG INGERT 4 PLACES el i 31.8) 440 THG X 30+ 03 Gete
v L ‘ - LOCKING {NSERT, 4 PLACES
(8,1} . [t} — . » 4 PLA
31479 St a147.91 il
n ] MAXT i
MTG SURFACE MTG SURFACE 1
3.000 010
{762) é
3.25 —H-— 2.750
100
828 T "—|}ET 10991 17623
T 163 e i
141,41 14 I(sia.n
3% [ 3,050 2010 = [ :
::I L— / 12 |__[1'7,¢1)"' (é}uzl 45 L‘ I___ 10 2.300 %010 I -‘t
80 ; 3.25 ’ 88 P o 13.01
203 Msmamace ¥ 828 @) 257" ek a)
FOR GPTION 10 SMA MALE 2.50
MODEL |. O A" .38 19,7) FOR SMA FEMALE FOR QPTION 10 {63.5)
IR.Lun 50 [12.7] FOR SMA MALE 389.7) FOR SMA FEMALE
7722, [1.99{50,5] S0012,7) FOR SMA MALE
7724 183 (36.5)-
MODELS 7722 AND 7724 MODEL 7728
Wt: 8 oz, (170 gm) approx. Wi 4 0z. (113 gm) approx.

Dimensional Tolerances, unfess otherwise indicated: XX 1 .02; JOX +.005
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Model F1938

Bi-Phase Modulator
With Integrated Driver

The Model Fi938 is a high-speed 0° or 180°
phase shifter that operates over the 6 to 18 GHz
frequency range. It features a double-balanced
design that provides excellent phase accuracy
over its entire frequency range.

The rf design is shown below. The currents re-
quired to switch the unit between states are oro-
vided by the integrated driver, which is controlled
by an external logic signai.

Bias from Driver
+V
RF ©— —@ AF
500 500
-V =V
Model F1938 RF Schematic Diagram

* High speed: 5 nsec (10-90% rf)

e Small size, light weight

6-18 GHz frequencyrange -
Ditferential phase shift: 180° = 10°

:*.Low VSWR and insertion loss

ATTENUATORS -
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. ATTENUATORS
 PHASE SHIFTERS

Model F1938
Specifications

. CHARACTERISTIC |

Min: Isolation (dB)y -
Max Insertion. Loss {dB)
VSWR (ONj

VSWR (CFF)

PERFORMANCE CHARACTERISTICS

Frequency Range .................... 61018 GHz
Differential Phase Shift ................ 180° = 10°
Switching Speed ®
50% TTLt0 10% or 90% 1f .. ...... 20 nsec. max.
10% t090%f .............i..... S nsec. max,
InsertionlLoss ...................... 3.0 dB max.
VSWR ., 2.0 max.
Change of Insertion Less With
PhaseShift ....................... 1.0 dB max.
Carrier Suppression .................. 20 dB min.
ModulationRate .. _................. 10 MHz max,

..... 1W cw, 5W peaki®

Power Supply Requirements. +5vV + 2%, 65 mA
—12V = 5%, 20 mA

Controil Characteristics

Schottky TTL, two-unit load.

......... (A unit load is 2 mA sink
current and 50pA source
current.)

Controt Input
Impedance

Control Logic ......... Alternate application of logic
0" (0.3 io +0.5 voit) and
logic*'1”(+2.0 to +5.0 volts)

switches phase by 180°.

% OF
RATING
AT +28°C 5

Fig. 1 Survival Power Derating Factors

T110°C

+25°C
TEMPERATURE

" As measured with a phase bridge
@ Without performance degradation
B 1 usec max. pulse width
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Model F1938
Specifications

ENVIRONMENTAL RATINGS
Operating
Temperature
Range ........ —65°to +110°C
Non-Operating
Temperature
Range ........ —65° to +125°C
Humidity . .. .. ... MIL-STD-202F, Method 103B,
Cond. B (96 hrs. at-95%)
Shoek .......... MIL-STD-202F, Method 213B,
Cond. B (75G, 6 msec)
Vibration...... .. MIL-STD-202F, Method 204D,
Cond, B {.068" double amplitude
or 156G, whichever is less)
Altitude . .. ... ., MIL-STD-202F, Method 105C,

. ATTENUATORS:

Cond. B (50,000 it.)

Temp. Cycling. .. MIL-STD-202F, Method 107D,
Cond. A, 5 cycles

AVAILABLE OPTIONS
Option No. Description

SMA female control connector

7 Two SMA male rf connectors
10 One SMA male and one SMA
female rf connector

33 EMI filter solder-type control
terminal
64A 8MB male contro! connector

DIMENSIONS AND WEIGHTS

. B .
"-(,?7]* AF CONN, SMA FEMALE (2) G g)

09
2.3 I v EMI
SCLOER

J :.:
-_Q- H TERM (23 \
LTI B "o

25.9) (208}
l | ] T ©
2 ¢ \_ CONTROL
— SMG MALE — 38(8.7)
) L TYP FGR SMA
FEMALE
5

MAL|
LI \_.wa (2.8) DA, THRU SR ¢ {12,7) TYP FOR
2HOLES SMA MALE
09 620
2] Mg g MODEL F1938 Bi-PHASE MODULATOR -
1.00 W 0.7 0z (20 gm} approx
* (25.4) >

Dimensional Tolerances, unless atherwise ndicated: XX + .02:. XXX = 005
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Switches

This section describes GMC’s lines of PIN diode
switches,

The PIN diode is a semiconductor device con-
sisting of an intrinsic (high resistivity) layer sand-
wiched between highly doped p and n layers, The
resistance of the diode is a function of the charge
density present in the intrinsic region, which is in
turn determined by the forward bias current ap-
plied to the diode. The usefulness of the PIN diode
derives from its behavior as a linear resistor for all
rf signal frequencies that are substantially higher
than alow frequency Himit, fo, which is primarily a
function of the minority carrier lifetime of the in-
trinsic material.

Thus, the PIN diode can be described as an ideal
current-variable microwave resistive element over
broad frequency ranges when properly mounted
inan rf transmission line and when the required dc
bias is applied to the PIN digde without either
disturbing the rf transmission line’s characteristic
impedance or contributing significant loss of its
own. This element can then be placed in series,
shunt, or series-shunt configurations to provide a
varlety of switching functions.
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Selection Guide

SWITCHES WITH INTEGRATED DRIVERS

FHEQUENCY RANGE{GHz) 3
(0 S 2T AL BT R T
REFLECTIVE SPST SWITCHES
-DMB8, FMB6. . " X
[ Dwaen; Fvash Ultrabroadban s Highispear:
1 RO e
0. D————— - . Foad - iniaturé. broadbang
NON-REFLECTIVE :PST SWITC‘HES
"'DM1QGCH  DMI86CH;: : :
o L - DMA39CH; F1924 - ] litra: broadband gi-speéc
REFLECTIVE SF'2T SWITCH ES
02 18 "~ ~DM870- ) - 89 Ultra-breadband -
F81, GQi Lo Mlmaturebroadband
8 FOIH 724 4 Miniatare broadbang. hrgh speed..
0.2 et—————— : F92‘ G92- : ) Mlmature broadband
1.5 m—— ., : :
3 v o o F892

§ S ———t— | ¢,

NON- REFLECTIVE SPZT AND

TRANSFEFI SWITCHES

1 18

FEIT. FOIW, GO1T, Goiw.|

- |: Miniaturs broadizand:

S FGIHT Miniatire-broadbarnid; high-
0.2 T——— - FQPT. R92T - e “Miniature broadband ... o5l
0.5 8 F940H- 79 - Broadband: transfer $witch

| —r————— |

F91H. -

1), S———————

F92 G92..

REFLECTIVE SP3T SWITCHES
BLGot T [

T Miniatare broagband
g -2 ','. :

) - Miniature- broadband, hrgh sgeed
| Miniature broadband” i

NON-REFLECTIVE SP3T SWFTC‘H ES

FS1T, FOIW, (391T GQ2W

- FOiHT”

0.2 P———

F92T Gg2T

-_.'"'8'2‘_

- Miniatiire broadband.

“Miniztares :broadband; hrgh speed*. :
Miniaturg broadbang . ¢ oo, 0

REFLECTIVE SP4T SW!TCH ES
0.2 18 DMar s 90 ~ Ultra-broadband:”
F91,Go1 . e Miniature broadband. - .

! '8 FOIH ©.86:7 "1 | Miniatare broadband, high- sbeed"

0.2 M— U Fgy GoZ e Miniature broagband :
NON-REFLECTIVE SP4T SWITCHES i
FOT, FIIW, GOIT, G| . . Minéature breadband R

! © . FOIHT . - 85_-' | Miniature broadband, hlghspeed. .

9.2 T —— & F92T, GO2T . g ‘| Miniature-broadband - - - B

REFLECTIVE SP5T SW!TCHES

e ——ere: . ;
0,2-_.1-_,, & iI 2; 23; —I -~ I M:nsalure broadband
NON-REFLECTIVE SP5T SWIT(‘HES
[T —s [FHT FOIW, GO1T, G

0,2 M————————

Fa2T, GopT

92

Mrnrature broadband

REFLECTIVE SP6T SWITCHES

| ——— ]  F91, G91 T

(.2 = ——— [ Feae2. |- __35_, Mmla:ure hroadband
NON-REFLECTIVE SP6T SWITCHES

| e ————eem 15__|FO1T, FOTW, GOIT, GOIW ] . - ’

0.2 S ——— [ Fo2T. GezT ] LY Mlmature broadband
REFLECTIVE SPTI' SWITCH ES

1 e ——— For. 6oy [ o :

0.2 me—— F92. GO3 8- : Mrnra:ure broadbaod

NON-REFLECTIVE SP?T SWITCHES

| e ——_ i ———— {5

{FS1T, F9TW, GO1T, GOIW

0.7 Si————

I F92T, GO2T

9g .

 Minlature broadband: <
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Selection Guide (Cont))

SWITCH ES WITHQUT INTEG RATED DRIVEFIS

- FREQUENCY. RANGE (GHz). . Cufe - MODEL. OFI" :
02 05 12 48 124 ~-18, ' SERIES
REFLECTIVE SPST SWITCHES
01 8 MEs ol . |.Ultra-broadband; low insertion losg.- .7~ -
) MBEH . | ;5? U[trabroadband hrghspeed e
A ———————_ i 9t s
53 : % L = i i R .;;GO'- o Mlmature b:oadband
REFLECTIVE SP2T SWITCHES
0.2 18 oo MB7D . Ultra:broadband:
' 18 1N . { Miniature breadband- ;
-91H: ».| Miniature broadband, hlghspeed-.-;:,--
02— 92 Minzalure broadband : Lo
NON- REFLECTIVE SP2T SWITCHES
, 5 SIT W, « " ol oo e ] Miniature broadbang: SR
9T T '72‘--._ «# ' Miniature broadband; high-speed -
0.2 amvrmrer— 92T : ; - { Miniature broadband ; i
REFLECTIVE SP3T SWITCHES
- gt ] : - | Miniature broadband - S
! 9iH: _' : ':- .62' ) Miniature broadband; hrghspeed B
0.2 comm——— 1 o3 : ] ++| Miniature broadband
NON REFLECTIVE SP3T SWlTCHES
: : 217, 91w 4 ;-1 f Miniatueg broadbang S
¢ GIHT - . B :-82_': - | Miniature broadband; hrghspeed
02 amsm—r——— co. 8T : 7] Miniature broadband - :
REFLECT]VE SP4T SWITCHES
0.2 [ M871 olEe 800 o [Ultrasbroadband-c L
| 15 < 9t : o - Miniatiize broadband: - )
91H L ; .- [ Miniature-broadband, hrgh—speed
0.2 aveebii——— 4 L 92 T e [ #finiature becadband i
NON-REFLECTIVE SP4T SWITCHES
] . LeTetwe. ] C e Miniaturé broadpand - L
9fHT - | . 867 | Miniature broadband, high-spead” - -. -
0.2 eevevre—— T 92T L { Miniature broadband .. .~ .
REFLECTIVE SPST SWITCHES
0z ! " i - (7] g e '92'- MlniaIure broadbgr_]d'- soaE
NON-REFLECTIVE SPST SWITCHES
1 wr———————— 1T, 97w : . L :
P g tim—" 92T 92 Miniature broadband
REFLECTIVE SPGT SWITCHES
| ———————— |} ) L T
Py " ) R L .95 i _Mlnl_atqrebr_oadband
NON-HEFLECTIVE SP6T SWITCHES
| ——— T ——— {5 NMT, AW '} L : R
732 n L T 95 Mlnza!ur_eb(oadbgnd
REFLECTIVE SP?T SWITCHES
| S re————— | 5 oM ) X e B
o2 " 92 . | 98 Miniature broadband L
NON-REFLECTIVE SP7T SWITCHES
| e ————————————{ 9T oW SR
(Y P ——t—— 95T - 98 . - Ml_rjlat_yre_broadbanq .
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Series 86

Ulfra-Broadband SPST Switches

SERIES M86

The Series M86 is a diverse group of high perfor-
mance broadband SPST switches. Inciuded are two
low insertion loss models and four high speed models,
all of which operate up to 18 GHz. Each model
features an integrated circuit assembly of up to four
PIN diodes mounted in a microstrip transmission line
as well as a resistive bias line that contributes to the
broadband low-loss performance. The circuit con-
figuration is shown below. By applying positive cur-
rent to the bias terrninal, the diodes are biased to low
resistances and the switch is OFF. With zero or
negative voliage at the bias terminal, the diodes are
biased to high resistances and the switch is ON.

T

¥y
}—r—
- 43~
ke -

Low Insertion Loss Models

Models MB628 and M864B operate over the
frequency range from 0.1 o 18 GHz. They exhibit
nominal isofation characteristics of 40 and §0 dB,
respectively, with maximum rise and il times of 50
nanoseconds.

High Speed Models

For higher speed requirements, Models M862BH
and M864BH are available. These operate from 0.5
to 18 GHz and feature maximum rise and fall times
of 10 nanoseconds. Optional Models MeB28H-25
and M864BH-25 operate from 0.1 to 18 GHz with
maximum rise and fall imes of 26 nanoseconds.

SERIES DM86 AND FMi86

The Series DM86 and FM86 switches are the same as
the corresponding Series M86 models except the
units are equipped with integrated drivers. DM86
switches are powered by + 15 volt suppties; FMB86 units
are powered by +5and -~ t2to = 15 volt supplies. The
praper current required to switch the unit ON or OFF
is provided by the driver, which is controlled by an
external logic signal. '

Te Up-to:80:dB; isolation. .~

* 0.1 10-18/GHz frequency range
" +Low VSWR and-insertion loss:

‘= As last-as 10 nsec rise an
. *Small'size, light weight

UNITSWITH,
“INTEGRATED .
ORIVERS

P

SERIES DME5 -
UNITS
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Series 86
Specifications

3H [ Min-Isolation (dB). .~
| Max. Insertion: Loss.(GB) :
| Max VSWR(ON position).

PERFORMANCE CHARACTERISTICS ®
Power Handling Capability

Without Performance Degradation
Low insertion J0ss units

Power Handling Capability {cont)
Survival Power (from —85°C to +25°C; see power derating
curves, figure 1 below, for higher

. . . temperaluras)
. (2
W!thqut m!eg;atec_l drw-ers. 2W ow of peak Low insertion foss units; W average,
With integrated drivers: 1W ow or peak ; !
High speed unit 75W peak (ix sec max. pulse width)

N speed units ) High speed units: 2W average,
Without integrated drivers OW peak idlth

All units without Option 25: 2W cw or peak 10W peak (1 sec max. pulse width)

All units with Option 25: 1W cw or peak!®
With integrated drivers

All units without Option 25: 1W cw or peak

All units with Option 25: 0.3W cw or peak

1) Models shown operate from 0.5 o 18 GHz, The addition of Cption 25 to these models permits operation from 0.1 1o 18 GHz,
with max. rise and fall times of 20 nanoeseconds.

{2} Defingd as the time interval between 10% and 90% of the oultput rf power level, and is rated for units driven
by shaped current puisss. For Series DM86 and FMB8 units, the pulses are provided by the integrated driver. For Series M85 units,
the pulses must be provided by the user.

(3) Models prefixed with “OM" or “FM"™ are equipped with integrated TTL-compatiple drivers; models prefixed with “M” only are
current-conlrolled units and are furnished without drivers.

(4)Y W cw or peak with — 20V back bias.

(5) 2W cw or peak with — 20V hack bigs,

(6) into 50 ohm system,
100
20
OF
il o
AT »,
:uo 25°G w
30
w0
(3
~85°C 23 v ey =3 e
TEMPERATURE TENPERATYRE
Fig. 1A. — MB6 units Fig. 18. — DM35 units Fig. 1C. ~ FM86 units

SURVIVAL POWER DERATING FACTORS
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Series 86
Specifications

Power Supply Requirements

Driverless Units

For rated isolation: +35mA
For rated insertion foss: — 10V

Units With Integrated Drivers

All DM86 Units: +15VDC £2%, 70 mA
-15VDC £5%,20mA

Adl FM88 Units: +5VDC +2%, 65 mA
~12t0 ~15VDC, 20 mA

Controt Characteristics
Units With Integrated Drivers

ENVIRONMENTAL RATINGS {Con't)

Humidity . ...... ... . ... MIL-STD-202F, Method 1038,
Cond. B (36 hrs. at 95%)

Shoek. ... ... ..., MIL-STD-202F, Method 2138,
Cond. 8 (75G, 6 msec)

Vibration ... ... .. . . .. MIL-STD-202F, Method 204D,

Cond. 8 (06" double amplitude
or 15G, whichever is less)

Alttude. . ..., ... . MIL-STB-202F, Method 1058,
Cond. B (50,000 ft.)

Temp. Cycling........ ... MIL-STD-202F, Methad 107D,

Cond. A, 5 cycles

AVAILABLE OPTIONS
Control Input Option No. Destcnptuon
impedance. ... .. TTL, two-unit load. 3 SMA temale biasicontrol can-
(A unit load is 1.6 mA sink current nector
and 40 z A source Gument.) 7 Two SMA male rf connectors
. 9 Inverse control logic (Series
Control Logic DM86 and FM86 only)
SeriesDMBG. .. ... . Logic “0" { - 0.3 to +Q.7 volt) for
switch OFF and logic “1"(+25 to 10 One SMA male and one SMA
f ) female rf connector
+ 5.0 volts) for switch ON. . : . .
. ot 20 Two unit load controf input im-
Series FMB6. . .. ... Lor_glc 0" (-03 to +0.7 valt) for pedance
switch ON and logic “1" (+25to 25 0.1to 18 GHz range, 20 nsec rise
+5.0 voits) for switch OFF. and fall times (available onty on
high-speed models)
ENVIRONMENTAL RATINGS 33 EMI filter solder-type biasfcon-
trol terminal
Operating Temperaturs Range: 64A SMB male biasfcontrot connector
Series M86........ ~86°Cto +125°C
Series DM86. . ..... ~85°Cio +85°C "Not applicable 1o Series M88; standard in Series FM&§ {need not
Series FM86. .. . ... ~B5°C to +110°C be specitied when ordering); all Series DMB6 units are lurnished
Non-Operating Temperature with this option unless otherwise specified by customer. Other op-
Range:...... ... =85°Cto +125°C tions, such as 50 okms to ground, are available on special order.
DIMENSIONS AND WEIGHTS
CONTROL CONNECTOA
SMC MALE — . vzlﬁ%i?é?sl CIATHRY
RF CONNECTOA <107 (2.6} DIA THAU BIAS TEAMINAL a5 (-20.3|
SMA FEMALE (20 .45 | ZHOLES G MALE o8
“‘mm&/ 2
B2 Max n"\A ‘
] ; GND I
| YAl A (1.57 %
— 1244 50,01 i B &
?2%"‘ ‘ﬁ T | i 433 £.010
56 ) ¥ ] j Ao L tuug
1 : 20 _4 L.sz ] (e 44 -
203 H5.2) = .2 |
-r
Bopra aron gl V7 J el J.(J H

SERIES M86 SWITCHES
Wt 1 oz. (28 gm) approx.

RF CONNECTOR

SMA FEMALE (2}
SMA MALE FOR
OPTION 10

3849,7).FOR SMA FEMALE
5041271 FOR SMA MALE

SERIES DM86 AND FM86 SWITCHES
Wit: 2 oz. {56 gm) approx.

Dimensional I

S, unless o LXR 3 02 XK £ 008 I
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Series 91 and 92

Miniature Broadband SPST Switches

L e 110181 _ redﬁéricy:'réngé (SenesQ‘E)
-+ 0:2to 4 GHz frequency r nge (Series-92

+ Low VSWR and insertion loss: -
,-'Up-lo;aﬂidB‘isolati_On,- S -
= Less than 10:nsec rise and'fal times

* Miniature size;light weight .7 5

UNITSWITH. -
. INTEGRATED
T DRIVERS: : - .

Coietta

" oRveRtess S
SRTRR (s

SERIES 91 AND 92

Series 91 and 92 switches provide high performance
characteristics over a multi-octave range, Series 91
models cover the frequency range of 1 to 18 GHz,
while Series 92 models cover the range from 0.2 to

:| 4.0 GHz. These miniature switches measure only
4 075 x 089 x 0.38 inches.

Both series use an integrated circuit assembly of up
to four PIN diodes mounted in a microstrip transmis-
sion line. The circyit configuration is shown below.

auy

s
1§

Application of a positive current to the bias terminai
switches the unit OFF since the diodes are biased to
a low resistance value. With zero or negative voltage
at the bias terminal, the diodes are biased to high
resistances and the unit is switched ON. Maximum
tlse and fall times are less than 10 nsec.

'
b
¥

43

SERIES F91 AND Fa2

The Series FO1 and F92 switches are the same as the
corresponding Series 31 and 92 models except the
units are equipped with integrated drivers, and the
dimensions of the units are 0.75 x 0.75 x 0.38
inches. The proper current required to switeh the unit
ON or OFF is provided by the integral driver which re-
quires +5and — 1210 — 15 voit power supplies and is
controlled by an external logic signal.
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Series 91 and 92 SPST Switches
Specifications

B —

: Max:Insertion Lioss (dB)...

“Minsolation{dB) .

Max VSWR{ON positiony

Min-Isolation-(dBy). . .

‘Max Insertion Loss {dBj: - .. o
Max VEWR {ON position)

R ©.-Min.Isolation {@8). . .-
914 Fa11a

* Max VSWR (ON position)

‘Max Ingertion Lass (). -

i Min Isolation (dB)

o214, Fe2ia

" ‘Max Insertion Loss @B)
- Max VEWR (ON-position) -

1

Py

PERFORMANCE CHARACTERISTICS"

Rise and Fall Times. . .10 nanoseconds®
Power Handling Capability
Without Performance Degradation®
Without integrated drivers
Series 91 2W cw or peak
Series 92: 1W cw or peak @
With integrated drivers
Series F91: 1W cw or peak
Series F92: 0.3 W cw or peak

Survival Power {from -65°C 1o +25°C:

See power derating curves, figure 1 below,

for higher temperatures) (ail units):

(1) Models prefixed with "'#* are equipped with integ
current-controfled units and are furnishad without

(2) Defined as the time interval batween 10% and 90
current pulses. For Series F81 and F92 units, the
must be provided by the user.

(3} 2W cw or paak with — 20V back bias.

{4) Inta 50 ohm systern.

(5} Up to Survival Power limits shown below.

Power Supply Requirements

Driveriess Units
For rated isolation: +35mA
For rated insertion loss: — 10V

Units With Integrated Drivers
+3V £2%, 65 mA
—12Vito ~ 15V, 20 mA

2W average,
10W peak

(11 sec max.
pulse width)

rated TTL-compatible drivers;
drivers.

% of the owlput rt power levsl, and is rated for units driven by shaped

models without the "F" prefix are

pulses are provided by the integrated driver. For Series 91 and 92 units, the pulses

538888

+23°C
TEMPERATURE

Fig. 1A. — 91/92 units

Sui

[F3

Fig. 1B. — FO1/Fa2 units

RVIVAL POWER DERATING FACTORS
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Series 91 and 92 SPST Switches
Specifications

Control Characteristics

Control input

impedance..... . ;. TTL, two-unit load. (A unit load is 1.6
MA sink current and 40 4 A source
current,)

Control Logic. ..., .. Logic “0""(~ 0.3 to +0.7 volt) for
switch ON and logic 1 (+ 25 to
+ 5.0 volts) for swilch OFF,
ENVIRONMENTAL RATINGS
Operating Temperature Range:
Series 91and92.... —65°Cto + 125°C

Series FH andF92.. —B65°Cto + 110°C
Non.QOperating Temperature

Range ... ..., .. -685°Cto +125°C
Humidity . ..., . MIL-STD-202F, Method 1038,
Cond. B (96 firs. at 95%}
Shoek...... _..... . MIL-STD-202F, Method 2138,
Cond. B (75G, 6 msec)
Vibration. ... .. ..., MIL-STD-202F, Method 204D,
Cond. B {.068” double amplitude
or 15G, whichever is less)
Altitude ... ... ..., . MIL-STD-202F, Method 105C,
Cond. 8 (50,000 ft.}
Temp. Cycling...... MIL-STD-202F, Method 107D,
Cond. A, 5 cycles
AVAILABLE OPTIONS
Option No. Description
3 SMA female biasfcontrol
connector
7 Two SMA male rf connectors
g Inverse controf togic
(Series FH and Fg2 only)
10 One SMA male (Y1) and one
SMA female (J2) rf connector
k& EM! filter solder-type
bias/control terminal
GaA SMB male bias/control connector
DIMENSIONS AND WEIG HTS

GND TERMINAL CONTROL TERMINAL
FOR OPTION 33 SMC MALE

BI.%STEE%MNAL RF CONNECTOR

AF CONNECTOR
SMA MALE SMERA SMA FEMALE (2) L' GND -V SMA FEMALE (2)
FOR OPTION 10 MTG SMA MALE MTG
FOR OPTION 0
,ﬂ‘ / SURFACE / 4(12.7, MjA o e
4 ) - h—{ T
49 | 69 _j_ %
e " ,Ja N A 37 (1g,1)
e | (sin 1 : ! |2, 0o
.23
.1!; [s,sn““/' aa+ e ] ; P
3t s f ]
(2.5} 300 38 : 3
* ; ; 2.3 . 28
(7.6} @7 . g
7% ) @37
18,1y 75
! g

-104 {2 5) DIA. <38 (9,7) FOR SMA FEMALE

THAUZ2HOLES  50(12,7) FOR SMA MALE ;104 (2,61 D1A

-3819,7) FOR SMA FEMALE

THRU 2 HOLES

B50{12,7) FOR SMA MALE

SERIES 91 AND 92 SPST SWITCHES
Wt: .39 oz. (1 gm) approx.

SERIES F91 AND F92 5PST SWITCHES
Wt:.43 02. (12 gm) approx.

Dimensional Tolerances, uniess ctherwise indicated; XX = .02, XXX = 005
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Models DM186CH, DM189CH and DM490CH
Non-Reflective Ultra-Broadband SPST Switches

MODELS DM186CH, DM189CH AND DM190CH _

Models DM186CH, DMT89CH and DM190CH are S RN
high speed broadband non-reflective SPST PIN *- +High speed-. :

diode switches with integrated drivers. Operating " «02t018 GHz freque'nc'y_r'ahgg
over the instantaneous frequency range 0.2 to 18 - .. v Up o 65dB:isolation. . S
GHz, they exhibit nominal isclation characteristics of -* Low VSWR and insertion loss

40, 60 and 30 dB, respectively. The rf design con-
sists of a T-pad arrangement of shunt and series
diodes in & microstrip integrated circuit transmission
line (as shown in the schematic diagrams below)
and a resistive low-loss bias line.

.+ Small size, light weight

Bias from Oriver

l""_l—l

@ =@ i THETHREEUNITS -
I INTHIS SERIES:

B!’ - ARE EQUIPPED WITH: - - &
. - INTEGRATED DRIVERS. -

Model DM186CH Rf Schematic Diagram

Bias from Driver

RF (B &)

Modal DMTYOCH Bf Schematic Diagram (Modael| pATOR

DM 189CH consists of two such sections)

Switch Control

The currents required to switch the units ON or OFF
and to simultaneously maintain a bilateral 50-ohm
impedance match at insertion loss and maximum
isolation are provided by the integrated drivers,
which are controlled by external logic signais.

High-isolation (Reflective) Models o | R
These units are also available for operation as high- . : - . DM189CH. ~ 7 -
speed high-isolation reflective switches. Designated S : T Con
by Option 31, the reflective switches are intended for
low-frequency applications where the Isolation provig-
ed by the conventional shunt diode switch design
(such as that used in the GMC Series M86, 91 and
92} is inadequate. A typical respanse curve of the
Model DM186CH-31 is shown below.

0

pIN ATFEN

3

£

ALTEN ABOVE 1L 1B}

3

DM180CH

LI

0z o4 o 80 R4 MO

w20 4
FREQUENCT (GHT)




Models DM186CH, DM

Specifications

189CH and DM190CH

" Mi ISolation (dB)

Max: Insertion Loss (df
VESWRI(ON) .
VSWR{OFF):

- DM189CH:

i MinIsblation (gB) -

MaiInsertion Loss (4B)
VSWRON) "0 o
SWR{QFF)

- DM190CH, -

Rise and Fall Times {Time interval
the output rf power level)
Falltime........... ... .. ..

Power Handling Capabiity
Without Performance Degradati

for higher temperatures): . , .

{1} Except 40 4B from 6:2 10 2.0 GHz,

PERFORMANCE CHARACTERISTICS

between 10% and 90% of

........... 20 nsec. max.
........... 30 nsec. max.

o From 1 to 30

mW, peak or cw (see figure 2 below)
Survival Power {from -85°G to +25°C;
See power derating Curve, figure 1 below,

% OF
RATING
AT+2PC

Power Supply Requirements

Model: % - [ 4 A5Vde £ 2% | C1sva <50
DM18SCH |- 7 oA | 85 mA
DM189CH- |- 6OmA 170mA- - -]
L DMI9OCH I+ BOmAL T [ g5 mA-

Control Characteristics

Control Input
impedance . . .., . TTL, two-unit ioad, (A unit load is

--------- 2W peak 1.6 mA sink current and 401 A
or average source current.}
Control Logic, . .. . . Logic "0 {-0.3t0 +0.7 volt} for
switch OFF and logic *1” (+2510
+ 5.0 volts) for switch ON.
20 dBm {100 mw)
15d8Bm (30 mw) |

Fig. T ~- Strvival powe

r derating factors

10.dBm (10 mwj |

S4Bm 3.9 mw) -

0dBm (1.0 mwy

-SdBm(O.smW)-l
GZ 05 10 20 40 80 1890
Fraquency {(GHz)

Fig. 2 — Maxinum peak and average operating
ROWwer without performance degradation.




Models DM186CH, DM189CH and DM190CH
Specifications

ENVIRONMENTAL RATINGS
Operating Temperature

Range....,, ... -65°C to +85°C
Non-Operating Temperature
Range .....,. .. ~85°C to +125°C
Humidity. . . ... ., MIL-8TD-202F, Method 1038,
Cond. B (96 hyrs. at 95%;)
Shoek........... MIL-STD-202F, Method 213B,
Cond. B (75G, 6 msec)
Vibration ... ... ., MIL-STD-202F, Mathod 204D,

Cond. B (.06” double ampiitude
or 158G, whichever is less)

Altitude, . ... ... MIL-STD-202F, Method 105C,
Cond. B (50,000 ft.)

Temp. Cyeling. ... MIL-STD-202F, Method 1070,
Cond, A, 5 cycles

AVAILABLE OPTIONS

Qption No. Description
3 SMA female control
connector
7 Two SMA male rf connectors
g Inverse control logic; logic 0

for switch ON and logic 1 for

switch GFF

10 One SMA male and one SMA
female rf connector

20" Two unit foad control input
impedance

3 High isclation {reflective)
design

33 EMI fitter solder-ype controf
terminal(s)

64A SMB male control connector

“All units are furnished with this option unless otherwise specified
by custemer. Other options, such as 50 ohms {¢ ground, are
avaitable on special order,

CONTROL CONNEGTOR 107 {261 DIA CONTROL CONNECTOR .101i2,6) D14
SME MALE THRU 2 HOLES SMCMALE THRU 2 HOLES
50 (12,71 MAX / \ 50 (12,11 MAX
L ; —-i rd-
-y, ; \ﬂ]]j_
~ $
GND SMA MALE FO® 3MA MALE FOR
\ QPTION 10 OPTION 19
@,@ 1. 1. =
Ve L8) 9.8) J ta9.5) =
l — L_ e —
;lﬁ 56
2 © l r > :
@9 - fed U iyt I
o EN T
25 08 25 02 [ 130
(541 zo : 18653) ®4 1201 =
g v B2 150
-62 . sz ke
~isn b "~
<38 19,7) FOR SMA FEMALE RF CONNECTOR -28 19.7) FOR SMA FEMALE AF CONNECTOR
S0112.7) FOR SMA MALE SMA FEMALE (2) -50 [32,7) FOR SMA MALE SMA FEMALE 2}
MODELS DM186CH ANS OM1$0CH MODEL DM18gCH

Wt 2 oz. (56 gm) approx. Wt: 3 oz. (85 gm} APRroX.

Dimensional Tolerances, ynless otharwige indicated: XX x .02; XXX + 005
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Model F192A Non-Reflective
Ulira-Broadband High-Speed SPST Switch

The Model F192Ais a high-speed non-reflective
SPST PIN diode switch with integrated driver.
Operating over the instantaneous frequency
range from 0.2 fo 18 GHz, it provides a minimum
isolation of B0 dB from 0.5 to 18 GHz, and 70 dB
below 0.5 GHz. The rf design consists of an ar-
rangement of shunt and series diodes in a
microstrip integrated circuit transmission ling as
shown in the schematic diagram below.

S High'speed . Lo LT
*0:2 to 18 GHz frequency range . -
* 80 dBisolation .- .- Tt
-+ Low VSWR and insertion loss S
= Small size, light weight -

Bias from Driver
+V
RF @&— & RF
500 500
-V -V
S Model F192A RF Schematic Diagram
N

The currents required to switch the unit ON or OFF
and to simultaneously maintain a bilateral 50-chm
impedance match in both states are provided by
the integrated driver, which is controlled by an
external logic signal.
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Mode! F192A
Specifications

: "FREQUENCY (GHz) =~ ...
OS2 80

S CERU] AT (v S AN (o
T2 e | na

- CHARACTERISTIC

: Min: Isglation (dB)

; P T 80 80 el
- Max Insertion-Loss (dB): -|*™ 2.0, 200 28 b g
- VSWR (ON and OFF) - v 15 A7 R0
PERFORMANCE CHARACTERISTICS Power Supply Requirements
Switching Speed +5V +2%, 90 mA
Rise Time (10-90% rf} ......... ... 10 nsec. max. ~12V +5%, 75 mA
Falt Time {80-10% ) ....... .. .. .. 10 nsec.. max, -
On Time (50% command to 99% rf) . 30 nsec. max. Control Characteristics
Off Time {50% command to 10% fy . 15 nsec. max.
Contrel Input
Power Handling Capability Impedance .... Schottky TTL, one-unit foad. (A
Without Performance Degradation. . 500 mW cw unit load is 2 mA sink current
. or peak and 50 pA source current.)
Survival Power (from -65°C to +25°C; Control Logic .... Logic”0" (-0.3t0 +0.5 volt)
see power derating curve, figure 1 for switch ON and logic 1"
below, for higher temperatures): ..., 1W average, {+2.0t0 +5.0 volts) for
10 W peak switch OFF.
(1 sec max.
pulse width}

™ Up to Survival Power Limits shown below.

% OF
RATING
AT 4237C

50

—
~65*C *33°C +H°C
TEMPERATURE

Fig. 1 Survival Power Desating Factors
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Model F192A
Specifications

ENVIRONMENTAL RATINGS AVAILABLE OPTIONS

Operating Option No. Description

Temperature 3 SMA fernale control connector
Range....,.. .. -65°C to +110°C 7 Two SMA male rf connectors

Non-Operating 9 Inverse control logic; logic 1

Temperature far switch ON and logic 0 for
Range......._. ~65°C {0 +125°C switch OFF

Humidity. ... .., _. ?g‘lthSrlDﬁﬁgilzjbpdethod 1038, Cond. B 10 ©ne SMA male and one SMA

. temale rf connector
Shock. ... ., .. MIL-STD-202F, Method 2138, Cond. B 33 EMI filter solder-type control
(75, 6 msec) terrminal
Vibration ... .. . MIL-STD-202F, Method 2040, Cond. B 84A  SMB male control connector

(068" double amplitude or 156G,
whichever is lgss)

Altitude . . ..., . MIL-STD-202F, Method 105¢, Cond. B
(50,000 ft,)
Temp. Cyeling. .. -MIL-STD-202F, Methed 107D, Cond. A,
5 cycles
—
DIMENSIONS AND WEIGHTS
.53
[~ {13,5) -»{
.50 - .15
""'(12!7)"‘ RF CONN, SMA FEMALE 2 )

.09 J; Il/ | It
2.9 \ h +V i

¥ . =] / SOIIE_“SIER l )
— ] TERM (2) | @
i s
(25,4) (zci,a) }I Ml
_'[,._._:. &2 é \_ CONTROL

A T 387
r SMC MALE o TYP FOR SMA
I IT b FEMALE
! 104.(2,6) DIA. THRU L4 50 (12,7 TYP FOR
00 8k 2 HOLES SMA MALE
23 ™| M 0,8 —=
"‘_"(;'503,_“"' MODEL F192A SPST SWITCH

Wt 0.7 0z (20 gm) approx.

Gimensional Tolerances, urless ctherwise indicated: XX £.02; XX +.008
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Models M870 and DM870
Ulira-Broadband SP2T Switches

MODEL m870

Model M870 is a high-performance broadband single-
pole two-throw switch that operates over the fult in-
stantaneocus bandwidth of 0.2 to 18 GHz. Design
features include an integrated circuit assembly of PIN
diodes mounted in a microstrip transmission line as
well as a resistive bias line that contributes to the
broadband low-loss performance. The circuit con-
figuration of the Model M870 is shown below,

By applying positive current to g bias terminal, the
associated port is OFF since the corresponding shunt
diodes are biased to a low resistance and the serfes
diode to a high resistance. With negative current at
the bias terminal, the converse conditions are
established and the port is ON. Since hias terminals
are individually available for both ports, the user has
the option of operating with efther or both ports ON
or OFF,

MODEL DMS70

The Model DM870 is the same as the Model M870 ex-
cept it is aquipped with an integrated driver that is
powered by +15and — 12 to.~ 15 volt supplies. The
proper currents required to switch the ports ON or
OFF are provided by the driver, which is controlled by
external ogic signals. Standard units are wired s0 that
one port is biased ON and the other QFF at all times,
See AVAILABLE QPTIONS for independent port con-
trol.

—

*0.2t0 18 GHz frequency range

“*Low VSWR and insertion foss ©.
.. * Up.to. 60 dB.isolation - ) -

_* Small size, light weight

870
(WITH INTEGRATED
DRIVER}
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Models M870 and DM870
Specifications

. MODEL

- :M87l:i-: : Min:isolation.(@g)y -

S o F  MaxInsertion Loss. [dB)
. DMBT0" | Max VSWR (ON positior)-
PERFORMANCE CHARACTERISTICS" Control Characteristics
Swilching Speed{porticport) ... ... .. .. _. 2pe88C max MODEL DM870
Power Handling Capability Control lnput impedance. . . .. TTL, low power Schottky,
Without Performance Degradation®®, . | | 1Wew or peak twe unit load. (A unit load
. is 0.8 mA sink current
Survival Power (from —85°C o +25°C; :smd 40m# Aséoumﬁ:'r "
See power derating curves, figure 1, current.)
for higher temperaturesy: .. ... .. . 1W average, .
¢ P ) 75W ;eaige Control Logic.........,. ... One port ON and ene port
{1y sec max, OFF. Logic “0" {~0.3t0
pulse width) +0.8 volt) connects J1 to J3.
Logic “1” (+20to +50
Pawer Supply Requirements voits) connects J1 to 42, For
MODEL M870 independent port control,
Bias current required at each port for rated sce AVA';;ABLE OFTIONS
isolation and insertion fosst® an page 71.
PortOFF. ... ... ... ..c.o il +30 mA
PotON.......................... —30mA

MOCDEL DM876(For one port ON)

+15Vde £2%, 65 mA
—-12t0 - 15 Vdg, 65 mA

(%) Switching speed, defined as the interval betwesn the instant the rf power lovel in the port switched OFF drops to 90% of its originai
vaile and the instant the rf power lavel in the part switched ON rises to 90% of jts final-value, is rated for ports driven by shaped
current pulses. For tha Mode! OM870, the puises are provided by the intagrated driver, For the Madel M870, the pulses must be
provided by the user.

(2) DMB70 is equipped with an Integrated TTL compatible driver; M870 is a current-controlled unit that is furnished without a driver,

{8 For operation of Models M870 with more than one port ON, total negative current must be limited to —40mA, Do not apply more than
75 mA to any OFF port or more than — 40 mA to any ON port.

(4} Into 50 ohm system,

(5) Up to Survival Power fimits shown balow.

00
0 0o
) 90
xoF 0 Ld
PN Aine D
oy bl es T
40 Py 1
hod 0
» » ]
0 ° I
e B e e
TEwPERATIRE
Fig. 1A — Model M870 Fig. 18 -— Modsl DME70

SURVIVAL POWER DERATING FAGTORS
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Models M870 and DM870
Specifications

ENVIRONMENTAL RATINGS

Operating Temperature Range

Model MB70. .. ......... —685°Cto +125°C

ModelDMS70. .......... =65°Cto + 1M9°C
Non-Operating Temperature

Ramge ...._......._.... -65°Cto +125°C
Humidity .. ...._...... . MIL-STD-202F, Method 1038,

Cond, B (96 hrs. at 95%)

Shock................... MiL-STD-202F, Method 2138,
Cond. B {75G, 6 msec)

Vibration.... . ...... ... ... MIL-STD-202F, Method 204D,
Cond. B (.06" double amplitude
or 15G, whichever is less)

Altitude . ... ........ .. ... MIL-STD-202F, Method 105C,

Cond. B {50,000 fi.)

MIL-STD-202F, Method 1070,
Cond. A, 5 cycles

AVAILABLE CPTIONS

Temp. Cycling

Option No. Description
7 J1, J2 and J3 SMA male
7A J1 SMA male; J2 and J3 SMA femate R
78 Ji SMA female; J2 and J3 SMA mate -
9 Inverse contrel fogic; logic Q for port ON and %
logic 1 for port OFF (available orly in conjunc- ;._7
tion with Option 22) -
200 Two unit load control input impedance s
22 Individual port control (DM 870 only — 1
unit load); logic 0 for port OFF and logie 1
for port ON. Alsc available with logic 0 for
port ON and logic 1 for port OFF (Specify
Option 9)
33 EMI Filter solder-type bias/central terminal.
64A SMB male bias/control connector

(%) Not applicable to Madel M870. All Models DMB70 are furnished with this op!
tions, such as 50 ohms te ground, are avaiiable on special order.

tion unless otherwise specified by customer, Other op-

DIMENSIONS AND WEIGHTS
RF CONNECTOR 3819,7) FOR SMA FEMALE RF CONNEGTOR 38 {9,7) FOR SMA FEMALE
SHA FEMALE {3) 50.{13.7} FOR SMA MALE SMA FEMALE (3) 50 {137} FOR SMA MALE
97
2611 125 (2.2) 0IA
Ja oo B THRU 2 HOLES
i COMMON
BIAS TERMINAL .
SME MALE (2) comMon j i o ;
T a2 & -
to {92 gy ) L+
{16,3) “_F 21,3 |~y %

SND FoR =— : Y Prrs
QOPTION 33 10 GND

L 28 F “Q

501012,7) MAX J .42 .25
t o o 8 50012 ﬁlmx
{ - 'OL TERMINA E 12.7]
1832 248 P t
MODEL M870 MODEL DMa7o
WE 1.5 oz. (42 gim) approx. Wiz 2.5 oz {70 gm) approx.

Dimensionat Tolerances, unless otherwise indicated: XX = .02; XXX + 005
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Series 91 and 92

Miniature Broadband SP2T Switches

* 110 18 GHz frequéncy range-(Series 91);
* 0:2to 4 GHz frequency range (Series 92) -
= Rise and fall times-as fast as10nsec
" * Reflective and non-reflective models
* Low VSWR and insertion loss™ @ -
* Up to 60 dB isofation.
* Miniature size, light weight -

- pggp”
(WETH INTEGRATED
~ DRIVER) . -

. e120800
" (DRIVERLESS)

MODELS $120-500 AND 9220-500

These switches provide high-performance
characteristics over a multi-octave frequency range.
Model 9120-500 covers the frequency range of 1 to 18
GHz, Model 9220-500 covers the frequency range of
0.2 fo 4 GHz. Both models use an integrated circuit
assembly of a series-shunt configuration of PIN
diodes mounted in a microstrip transmission line as
shown below.

MODELS 91207-500, 9120W-500
AND 92207500

These switches are non-reflective versions of the swiiches
described above. They are constructed in the configuration

shewn below.
?sms
i g5y

?—{Ij B wguu

w2
ourAuT
L1 Y
s )

53
y SuiFuT

" Series 91W units are constructed with three series diodes.

Serles ¢1T, 92T anc 91W schematic diagram

When positive current is applied, the port is QFF
since the associated series diodes are back-biased to
a high resistance, At the same time, the correspon-
ding shunt diode is biased to a low resistance, and
the impedance at the port Is then effectively that of
the 50 ohm resistor in series with the shunt diode.
When negative current is sinked, the converse condi-
tions are established and the port is ON,

Note that when all output ports are OFF, a high VSWR
will be present at the common pori.

MODEL 9120H-500

This switch has the same circuit topology as the
9120-500 except it is equipped with high-speed
diodes to achieve rise and fall fimes of 10 nsec.

MODEL 9120HT.500

This switch is simikar to the 9120H-500 except it
includes a terminating network as shown below.

AF
Pyt

P

Series 91 and 92 schamatic diagram

Port Control

By applying positive current to a bias terminal, the
associated port is OFF singe the corresponding shunt
diodes are biased to a low resistance and the series
diode to a high resistance. With negative current at
the bias terminal, the converse conditions are
established and the port is ON, Since biag terminals
are individually available for both ports, the
user has the option of any combination of
ports ON or OFF. -

o2

ar
Quisut

L
mPyT

&+

Model 9120HT-500 schematic diagram

SERIES Fg1/F92

The Series F31/F92 units are the same as the
Series 81/92 units except they are equipped
with integrated drivers that are powered by +5
and —12 to —15 volt supplies. The proper
currents required to switch the ports ON or
OFF are provided by the drivers, which are
controlled by external control signals, Standard
units are wired so that a port is ON with the
application of a Logic 0 control signal.
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Series G91 and G92

Miniature Broadband SP2T Switches

SERIES G91 and G92

Operating from +5 and + 15V power supplies only,
the G-series switches provide high performance
characteristics al relatively high speeds over multi-
octave frequency ranges. The serles inciudes low
insertion loss and high isolation models in both
reflective and non-reflective configurations. Series
G91 units cover the frequency range of 1 to 18
GHz; Series G92 units cover the frequency range
of 0.2 to 4 GHz. The design is based on an in-
tegrated circuit assembly of PIN diodes mounted in
a microstrip transmission transmission line as
shown below. The currents required to switch the
ports ON or OFF are provided by the integrated
driver, which is controlled by external TTL, logic
signals.

DRIVER

RF RF
oyt ouT

AF IN
Modsl GS120( ), rf schematic diagram

“SERIES G1W UNITS ARE GONSTRUGTED WITH THAEE SERIES DIODES
**DELETE FOR UNITS WITHQUT “T" OR "W" SUFFIX

SERIES GI91T/Ge2T and Go1W

These switches are non-reflective versions of the
switches deseribed above. Note that when alt
output ports are OFF, a high VSWR will be present
at the common port.

‘s 1to 18 GHz fiéq_henéy-'fréngé' (Series Go1) -

¢ Reflective and non-reflective models . -

" Up to 60 dB'Isalation
" -« Positive dc: suppiy only. -

* 0.2'to 4 GHz frequency range (Series G92)
* Rise times as fastas:75.nsec:” ~ .. -

-* Low VSWRand insertion loss

'+ Miniature size;. light weight

" MODEL G120
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Series 91 and 92 SP2T Switches
Specifications

CAMODEL: -yt T T T - FREQUENCY(GHZy @
 Nogu. | CHARACTERISTIC, T2V 2341 T8 STIA[ AT
N20-50C - |- Mindsolation (dB) .. . 60 : B
Fo120 “Max Insertion-Loss dB) ; é
-Fa121 ‘Max VEWRON Pposition):
9220:500-. - | Min:solation (<]
[F9220, Go220 - ‘Max insertion. Loss (dB)
92218 "Max VSWR (ON:position):
$1207-500 -Mintsolation dB) "~
Fg120T - -Max Insertion’Loss (dB):
Fo121Te .- Max: VSWR (Port ON.or OFF):
S220T-500 | Min'lsolation dB) -, ... .
FO220T, GA220T |- vax Insertion Loss (dB): "~ -
Fg221T@: . Max VSWR (Port:ON.or OFF) ™
9120W-500- - | Min'[solation (dB). - . -
F8120W.- .-~ - |:Max Insertion Losg.(dB) =, - o
FH21we - - Max-VSWR {Port ON or OFF}
9120H-500 :Minvlsolation a8 L
-F9120H - MaxInisartion Loss (dB), -
F121HA: . I'Max VSWR {ON-position)-
9120HT-500 . MirIsolation {d8)- R
FOT20HMT " ' Max:Insertion Loss{dBy =
FO121HT® " Max VSWR: Port ON. . - - _

i ] Max Qulpyt VSWR: Port:OFF
G9120 .. | Min fsolation {dB) - AR

o] Maxcinsertion Loss @|). -
T _| Max VSWR {ON)} b
G19207 .| Min“isolation- {dB} il
o Max: insertion Loss: (dB) - ]

: 2 b Max VEWR (ON or QFF) .
Go20W :Min‘isolation {dB)

-1 Max Insertion: Loss @B) o
| Max VSWR (DN or OFF) .- T

PERFORMANCE CHARACTERISTICS®
Power Handling Capability

Without Performance Degradation @
Units without "“T” or W suffix: 1W cw or peak
Units with “T"" or “W" suffix
Input o any “OFF"” port: 100 mW cw or peak
input to any “ON" part: 1W cw or peak
Input to common port; 1W cw or peak

Survival Power
Units without “T" or “w!

(1usec max.
Units with

pulse width

(lusec max. pulse wigt
Input 1o any “ON" port:
{lusec max. pulse widt
Input to common port: 1
(lusec max. pulse widt

(1) Modets prefixed with “F** or “G" are equipped with integrated TTL-compatible dri vars; models without
conitrolied units and are furnished without drivers; modeis suffived with “T" or “W" arg non-reffec
at the common port it all other ports are OFF: models suffixed with “H"
reflective units with maximum switching speeds of 500 nsec.

(2) Special order only.

{3} Inta 50 ohm system.

(8) Up to Survival Power limits shown on page 75.

(8) From -85°C tp + 25°C; see power derating curves, figure 1 on page 75, for higher temparatures.

“T" or “W" suffix
Input to any “OFF" port®h

ive except a high VSWR will be present
are high-speed units; models wilthout a

)

suffix: 1W average, 76W peak

1W average, 10W peak
h)

1W average, 75W peak
hy
w
h)

average, 75W peak

the “F" or “G” profix are current-

ST, "W or “H" suffix are
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Series 91 and 92 SP2T Switches
Specifications

Switching Speed SINGLE PORT SWITCHING. - | . COMMUTATION:MODE SWITCHING -
SERIES G91/Go2 ~. Units Witaiout L Unifs With, ~Units. Without: 7 o2 -, Units With' « .-
Lo MW Sl [T T or W Suffi | T o YW Suffix + |1 9T of YW Sufik:
Rlse-Time . * - . |Series GOT. - 75 nsec. : 100 nseg; - e L Ll
[{10% rf to-90% rf). - ) Series G832 100 nsee. .. . 1 - 125:nsec. . S 100 nsec:: s 150 nsee:
Fall- Time: - - L | Serigs Ga1 |- 125 nsec: Lo d3Smsee, b e s T T
(90% rf 10:10% )~ “[Series GO2 | 150 nsec. 150 ngeg, - |- 100nsee el 100 see, " T
ONTime - . .- [SeriesGO1] - 100 nsec. | 450 msee. | o o S opeinses -
(50% TTL t0.90% ) | Series Go2 125 nsec. 150 nsec. .« .. 2900 nsec. . - 200 f1sec..
‘OFF Time: = - [ Series GOt |- 150. nsec. -} - 150 nsec. SR S
{60% TTL o 10% H).: [Series @92 | 200 nsec. | 200 menc, S0 msec. | 180 nsse.
Switching Speed Control Characteristics
SERIES 91/92/F91/F92 SERIES 91/92/F91/F92
Units without “"H"' suffix Units With Integrated Drivers
(portto-port), ... ..... 500 nsec max." Control Input Impedancs
Units with “H" suffix® Units without "*H™ suifix . . TTL, low power Schottky, one
Rise time..........., 10 nsec (10-90% rf) unit load, (A unit load is 6.8 mA
Falitime............. 10 nsec (90-10% 1) sink current and 40pA source
ONtime,............ 35 nsec® (50% TTL to 90% ) current.)
OFF time..........,. 35 nsec (50% TTL to 10% )

Units with “H"” suifix ... - Schottky TTL, one unit load. (A
. unit load i 2.0mA sink current
Power Supply Requirements and 50A source current.)

SERIES 91/92/F91/F32

Control Logic. ..........., Logic "0 (- 0.3 to +0.8 volts)
Driveriess Units for port ON and togic “1” (+ 20
Bias current required at each port for rated isolatioen and in- to -+ 5.0 volts) for port OFF.
sertion loss
POrtOFF. ... +30mA
Port ON.......... 000000000 -50 mA 25“:531 f9""5|92 . Schottey TTL i load
L . ontrol input Impedance . . Scho , @ne unit load.
Uriits With lntegraled Drivers (A unit foad is 2.0 mA sink
(Forone port ONp  p—— " - current and 50 uA source
e +5Y +2% { =12V to - 18V surrent)
nits - Without SR A : A
by - e : Contral Logic............ Lagic “0” (~0.3t0 +0.8
Hf' Suffix | 65mA - 65 mA volts) for port ON and legic
Units With RN e “1" (+2.0 10 +5.0 volts) for
“HESuffix. CeomA 50 mA port OFF,

SERIES G91/G92

(For one pert ONj)
+5V +£5%, 100 mA
+15V +5%, 30 mA

{1) Defined as the time interval between the instant the rf power level In the port switched OFF drops to 80% of its original valye and the
instant the rf power level in the port switched ON rises to 90% of its final value, and is rated for ports driven by shaped current puises.

For units with drivers, the pulses are provided by the Integrated driver, For driverless unils, the pulses must be provided by the user,
(2} Max repetition rate is 3 MHz,

(3) 50 nsec if preceding OFF period is less than 800 nsec,

it
NG &0
ar

v

Fig. 1A — Units with ) ]
integrated drivers Fig. 18 — Driverless units

“OFF" PORT SURVIVAL POWER DERATING FACTORS
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Series 91 and 92 SP2T Switches
Specifications

ENVIRONMENTAL RATINGS

Temperature Range
Units With Integrated Drivers
Operating , .. ..., . ..
Non-Operating
Driveriess Units
Operating and

-B5°C to +110°C
-65°C 10 +125°C

Non-Operating .. .. .., . ~85°C to +125°C
Humidity ... ... ... . . MIL-STE-202F, Method 1038,
Cond. B {96 hrs. at 95%)
Shock................. ... MIL-STD-202F, Method 2138,
Cond. B (75G, 6 msec)
Vibratien. ... ... . ... . .. .. MIL-STD-202F, Method 204D,
Cond. B (.06" double amplitude
or 15G, whichever is less)
Altitude. ... ... ..., . .. . MIL-STD-202F, Method 105C,
Cond. B {50,000 #.)
Temp. Cycling.. . .. . . ... MIL-STD-202F, Method 107D,
Cond. A, 5 cycles
AVAILABLE OPTIONS
QOption Neo. Description
3 SMA female biasfcontrol con-
nectors
7 41, J2 and J3 SMA male

TA J18MA male; J2 and J3 Sha,
female
78 J1 SMA female; J2 and J2
SMA male
9 Inverse logic (integrated units
oniy); logic O for port OFF and
logic 1 for port ON
27 Single-port toggle control {in-
. tegrated units only); logic 0
connects J1 to J2
33 EMI fitter solder-type
bias/contral terminals
B4A SMB mate bias/control GoRnectors

DIMENSIONS AND WEIGHTS

AF CONNECTDR

BIAS/CONTROL TEAMINAL
L] SMA FEMALE [3)

SMEMALE

1041261 Ol THRY
2 HOLES.

12543
3B19.7) FOR SMA FEMALE

S0412.7) MAX

CONTROL TERMINAL
SME MALE {2},

35 10 I (Y]
l "l;?f = =L AT —t
SuRrace ] NAMEPLATE (L 82
e __l "  OMMON e s Feae
48 “wn 2,0 I [sou2 nres for
25 ; h

50 012.7) FOR SMA MALE
USED OHLY 0fv LTS WiTH INTEGRATED CRVERS; BOTH SUPPUES
POSITIVE FOR G911G92 SERIES,
HOT USED ON CRIVERLESS UNITS EXCERT WITH CRTION 33
SERIES 91/92/F91/F92/G91/Gog SWITCHES
Wt .75 oz (21 ¢m) approx.

MODELS F8121 AND Fa221
Wt: 1 oz. (28 gm) approx.

BDimensional Toleranges, unless Otherwise indicated: XX

=.02; XXX + 005
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Series F892
High-Speed Octave-Band SP2T Switches

SERIES Fg92

Series F892 high speed switches with integrated drivers
are low-cost units that have been engineered o meet
the need of microwave system designers for fast
switching devices in small packages.

2 To 18 GHz Frequency Range

Frequency coverage from 2 to 18 GHz is provided by
the three models in the Series: Model FB922 (2-4 GHz),
Model FB924 (4-8) GHz) and Model Fa928 (8-18 GHz).
Each model is capable of axtended bandwidth opera-
tion, typically 3:1, with only moderate degradation in
performance at the band edges, as shown in the
specifications on page 78.

Fast Switching Shunt Design

All models are optimally designed, with respect to
thelr size, for low VSWR and insertion loss. As shown
in the schematic below, a pure shunt design is used
for the most practical realization of fast switching ac-
tion, Although the use of a pure shunt mode imposes
certain bandwidth limitations, frequency coverage in
excess of octave bands has been maintained.

The proper currents required to switch ports ON or
OFF are provided by the integrated drivers which are
controlled by external logic signals. The switches are
TTL-compatible. Switching characteristics are shown
below.

OFF TIME
2 ns{TYR

DETECTED
QUTPUT

€ FALL TIME
10 nuiMAX) Orpl MAXY




Series F892
Specifications

o FB928 .68 35 35 2572
PERFORMANCE CHARACTEFHSTICS ENVIRONMENTAL RATINGS
Rise and Falf Times . ., | 10 nsec max, Operating Temperature
(see figure on page 77) Range.. .. .. . . .. ~65°C to +110°C
Power Handling Capability Non-Operating Temperature
Without Performance Degradation®, . 2w cw Range........ ... . -65°C to +1250¢
or peak Humidity. ... .. .. . . . MIL-STD-202F, Mathod 1038,
Survival Power (from -85°C to Cond. B (96 hrs. at 95%)
+25°C; see power derating curve,
figure 1, for higher lemperatures). ... 2W average, Shock .................. MIL-STD-202F, Method 2138,
10W peak Cond. 8 (75G, 6 msec)
(1 usec max Vibration... . . . . . . MIL-STD-202F, Method 2040,
pulse width) Cond. B (06" double ampiitude
0o or 15G, whichever is less)
bt Altitude ..., MIL-STD-202F, Method 105C,
s Cond. B (50,000 #.)
AT 29 20
© Temp. Cyeling..... . . . . .. MIL-STD-202F, Method 1 07D,
2 Cond. A, 5 ¢ycles
" e ) AVAILABLE OPTIONS
TEWPERATLNE
Fig. 1 — Survival power derating factors Optien No. Description
3 SMA female contro| connectors
tod 7 41, J2 and J3 SMA male
Control Characteristics TA. J1SMA mate; J2 and J3 SMA
Control Input female
Impedance... ..., Schottky TTL, one-unit toad, (A 7B J1 SMA female; J2 and 43 SMA
unit load is 2.0 mA sink current male
and 50 A source curfent.) 9 Inverse fogic: :
Control Logic.. ..., . .. . . -0310 +0.8volt {Logic “0" !o;icr ief;g;%,fgﬁ 0 for port OFF ang
for port ON and h - i
+2010 +50volts {Logic 1"} 7 fﬁ,’;ﬂgﬂﬁgﬂ'ﬁ controt; fagic 0
for port OFF -
. 62 + 15 volts operation
Power Supply Requirements 64 3SMC male control connectors
+5V £2%, 65 mA B4A SMB male control connectors
—12Vio — 15V, 2 ma 65 * 12 volts operation
{1} nits can pe operated at higher input power fevels with some increase in switching time when ~ 50v Lower supply is used.
(2} Into 50 ohm system.
3) Up to Survival Power limits shown in figure 1.
SR remretoni DIMENSIONS AND WEIGHTS _I
G CONTROL AFCONH 13) CONTROL FOR 2 NTG
? SRR S e s e Jderostosidon s
i s u] GHO COMTROL FOA 53 FALE mg FORVL
[ 3 ',I N e - = - __:E s:q G" o —jl P
100 Py i e ves 1] VL'Z'“
[2isia It G ' i I 5 1S
P 38 o T = ) =y @ I . &)
i ey e | et D Sl T
- A oA D Eo S [ R [ iigm oitsmmaman
5i ," s ! (tiaay [ | i o n Fon fea e
'L, - freieiy wern OAIZEI0IA Y S Es ) Folrbiza
MODEL Fggza MGDEL Fg924 MODEL Fgozs
Wt 1.5 02, (43 am) approx, Wt 10z. (28 gm) approx, Wit 1 oz (28 gm) approx.
Dimensional Tolerances, unless ctherwise indicated: XX = 02: XXX x 005




- Model F940H

Broadband Transfer Switch

With Integrated Driver

MODEL F940H

Model F940H is a high-performance broadband transfer
switch that operates aver the full instantaneous bandwidth
of 0.5to 18 GHz with ON and OFF times of 30 nse¢. Design
features include an integrated circuit assembly of PIN
diodes mounted in a microstrip transmission line as welt
as a resistive bias line that contributes to the broadband
low-loss performance. The circuit configuration of the
Mode! F940H is shown below.

—Oar

OQRIVER

&

RF
Mode! F840H Schiemaltic Diagram

The Modef F340H is equipped with an integrated driver
thatis powared by + 5 and - 12 volt supplies. The proper
currents required to switch the ports ON or OFF are pro-
vided by the driver, which is controlled by extemal logic
signals.
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Model F940H
Specifications

ON and OFF Times™........
Power Handling Capability

12} [nto 50 ohm system.

PERFORMANCE CHARACTERISTICS®

Without Performance Degradation®. .

Survival Power (from -65°C to
+25°C; see power derating curve,
figure 1, for higher temperatures). . . .

Power Supply Requirements
+5V 2%, 100 mA

Schottky TTL, two unit loads.
(A unit foad is 2 mA sink current
and 50 4 A source current)

Logic 0" (~0.310 +0.8V)

....... 30 nse¢ max —12 Y £5%, 60 mA
500 mW cw . g
or peak Control Characteristics
Control input
Impedance .. ...
W average,
75W peak
{1 psec max Control Logic . .. ..
pulse width)

@) g to Survival Power limits shown below.

connects J1 to J2 and 43 10 J4.
Logic “1” (+2.0to +5.0 V) con-
nects J1 to J4 and J2 to J3. See
AVAILABLE OPTIONS for in-
verse logic.

1) ON time is specified as the transition time batwean 50% of the input control signal to the 50% point of the square-law detected AF
power when tha pert is switched from OFF to ON. OFF time is specified as the transition tima batween 50% of the input control
signal to the 10% point of the square-faw detectad RF power when the port is switched from ON to OFF.

100}
b4 i
80
% QF 70 |
RATING
60 i
AT 4280C
wse Sob e

20
30
20

-65°%C +23°%C

TEMPERATURE

+10°C

Fig. 1. Survival Power
Derating Factors
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Model F940H
Specifications

ENVIRONMENTAL RATINGS AVAILABLE OPTIONS
Operating Temperature Option No. Desctiption
NFIange .. .t: .. T ...... t . —85°C to +110°C 7 SMA mate rf connectors
on-Operating Temperature o 9 Inverse contral logic; logic
Range .........-..-c.-- -85°C to +125°C ey
- 0" connects J1 to J4 and J2 to
Humidity . ... .cone o m e e MIL-STD-202F, Method 1038, P
J3, and logic “4" connects J1 1o
Cond. B (96 hrs. at 85%) J2and J3 1o J4
SROCK . ..o evereaeeaennn MIL-STD-202F, Method 2138, 33 EM! fiter solder-type contral
Cond. B (75G, 6 msec) terminal
G4A SMB male cantrol cennector
Vibratton. .. ... ..o -- MIL-STD-202F, Method 204D,

Cond. B (.06" double amplitude
or 15G, whichever is less)

Altitude . . . ......... e MIL-STD-202F, Method 105C,
Cond. B (50,000 fi.)
Temp. Cyeling..........- MIL-STD-202F, Method 107D,

Cond. A, 5 cycles

DIMENSIONS AND WEIGHTS

- 100 o

(254) 75
10, o] e 00 13 sl =
@54 oA Bl 53
10 —
254 —_—
h W

b
(25,4) léofl ﬂmﬂl J2 Ja I“ﬂ

J1
;_ﬁ%@\mumxmmﬂnam

ar
X
38(9.7) EMISOLOER
TYP FOR SMA CONN TERMINA
FEMALE SMA FEMALE (3) RMINAL (2)
50(12.0 TYP FOR
SMA MALE

U @ MODEL F84CH TRANSFER SWITCH
Wit 1.1 oz {31 gm) approx.

‘f 25 25 ‘ .48

. 84 84 (28

Dimensicnal Tolerances, unlass otherwise indicated: . xx +.02; XXX & 0G5
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Series 91 and 92

Miniature Broadband SP3T Switches

Up to 60 ! :
Miniature size, fight wei hi

MODELS 9130-500 AND 9230-500

These switches provide high-performance
characteristics over a multi-octave frequency range.
The Model 9130-500 covers the 1 to 18 GHz frequency
range while the Mode! 9230-500 covers the 0.2104
GHz range. Their description and operation are the
same as that for the Models 9120-500 and 9220-500
SP2T switches as appear on page 72.

MODELS 9130T-500, 9130W-500

AND 9230T-500

These switches are non-eflective versions of the swit-
ches described above. See page 72 for description.

MODELS 9130H-500 AND 9130HT-500

These switches are the same as the $120H-500 and
9120HT-500 except for the number of ports. See page
72 for description.

SERIES F81 AND F32

The Series F91 and F92 switches are the same as the
corresponding Series 91 and 92 models, except the
units are equipped with integrated drivers. See
page 72 for description.

SERIES G291 AND G92

These switches are the same as the SP2T versions
described on page 73 except for the number of
poris.
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Series 91 and 92 SP3T Switches
Specifications

Min-Isolation: (dB).-

Ma’ Insertion: Loss (dB]
Max VSWR:(Port: ON-0
Min. 1solation: (dB}:;

Max: [nsertion: Logs (dB
Max VSWE: (Port. ON or. OFF})
Min: Isolation: {GB): 7 =
Max:lnseftion. Loss (dB):
‘Max-VSWR.(Part. ON-or.
Min:lsolation: (dB):

Max; Insertion:Loss (4B},
“Max VSWR. (ON-position}

EF

Min:lsolation: (dB)
Max-insertioit’ Loss'

s Max VEWR' (ON or OFF)

. G9230T Min-1solation:(dB}:.... -

i : fax [nsertion. Loss (dB)

- Max VSWR-(ON. or OFF)

PERFORMANCE CHARACTERISTICS @ Survival Power

Power Handling Capability Units without “T" or "W suffix: 1W average,
Without Performance Degradation 75W peak (1 sec max. pulse width}

Units without *T” or “W" suffix: 1W cw or peak Units with “T" or "W" suifix

Units with T or "W" suffix Input to any "OFF” port™: 1W average, 10W peak
Input to any “QFF” port: 100 MW cw or peak {fusec rnax ptilse width)
Input to any “ON" port: 1W cw ar peak Input to any “ON" port: 1W average, 75W peak

{1 S6C max. pulse width)
input to common port: 1W average, 75W peak
(1# sec max. pulge width)

Input to common port: 1W cw or peak

{1 Models prefixed with “F"" or ""G" are equipped with integrated TTL-compatible drivers; modets without the “F* or "G’ prefix are current-
controlled units and are furnished without drivers; models suixed with “T" or “'W"' are non-reflsclive except a high VSWR will be present
at the comimon port if ail other ports are OFF; models suffixed with “H’"* are high-speed units; models withaut a "T", “W" or "H" suffix
are reflective units with maximum swilching speeds of 500 nsec.

{2) into 50 ofim system.

(3 Up to Survival Power limits shown on page 84,

() From -65°C lo +25°C; see power derating curves, figure 1 page 84, for higher tamperalures.
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Series 91 and 92 SP3T Switches

Specifications

Switching Speed

SERIES G91/G82

. 100:nsec.

425 nseG.

Drivetiess Units
Bias current required at each port for rated isolation and in-
sertion loss

Port OFF
Units without "H* suffix. ... .. covv oo +50mA
Unitswith"H"suffix . ... +30mA
Part ON
Units without *H* suffix, . ........... .. ..., - 50 mA
Unitswith "M suffix. . ... oo ns —35mA

For operation with more than one port ON, total negative cur-
rent must be limited to — 100 mA.

Units With Integtated Drivers
(For one port ON) RECRN -
B £ 2%

LAV o = 15V

Units. Withiout -
“H* Suifix
Units: With: .
SHIT Suftix

SERIES G91/G92

{For one port ON).
+5V  +£5%, 100 mA
+15V +5%, 40 mA

OFF Time: =70 50 nsec. .

{50%: TTL to:10%:rf) - Series Go2:[ - < 200 nsec.

Switching Speed

SERIES 91/92/F91/F92 SERIES 91/92/F21/F92

Units without “H'" suffix Units With Integrated Drivers
(portto-port). . ..... .. 500 nsec max." Control Input Impedance

Units with "H" suffix® Units without 'H'* suffix. . . TTt., low power Schottky,
Rise iMe. ........ .- 10 nset (10-00% rf) one Uil load. A ok surrent
Falltime. ... .oeevnn- 10 nsec (90-10% rf) d 40 A source cuerent
ON M. . vrvereees 35 nsecP(50% TTL to 90% e and 40uA source current)
OFF time 36 nsec (50% TTL to 10% tf) Wnits with “H’" suffix. . ... Schottky TTL, one unit load. (A

"""""" unit load is 2.0 mA sink current
Power Supply Requirements and 504 A source current)
SERIES 91/92/F91/F92 Caontrol Logic. . .........-. Logic "'0"’(~ 0.3 to -+ 0.8 volts)

for port ON and logic 1" (+2.0
to + 5.0 volts) for port OFF,

SERIES G91/G92

Control Input Impedance . . Schottky TTL, one unit lcad.
& unit load is 2.0 mA sink
current and 50 A source
cureent.)

Control Logle............ Logic ‘0" (-0.3to +0.8
valts) for port ON and fogic
“1" (+2.0 to +5.0 volts) for
port OFF.

(1) Detined as the time interval between the instant the f power level
in the port swilched OFF draps lo 0% of its onginal velug and
the ingtant the 1f power fevel in the port switched ON rises to 80%
of it final value. and is raied for porls driven by shaped current
pulses. For uns with drivers, the puises are provided by ike in-
legrated driver. For driverless units, the pulses musl be
provided by the user.

(2) Max rapilition rate is 3 MHz.

(3) 50 nsec if precading OFF period is less than 800 nsac.

w00
%0
20
na ™
s
L A
40

Y CLad
TEMPERATURE

Fig. 1A — Integrated unils

TPMPERATURE
“OEF" PORT SURVIVAL POWER DERATING FACTORS Fig: 78 — Driverfass units
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Series 91 and 92 SP3T Switches
Specifications

ENVIRONMENTAL RATINGS

Temperature Range
Units With Integrated Drivers
Operating ............. ~85°C to +110°C
Non-Cperating ......... -85°C to +1256°C

Driverless Units
Operating and

Non-Operating ......... -65°C to +125°C
Humidity .. ............... MIL-STD-202F, Method 1038,
Cond. B (96 hrs. at 95%)
Shock. .. .ocooeviieens MIL-STD-202F, Method 2138,
Cond. 8 (75G, 6 msec)
Vibration........... P MIL-STD-202F, Methed 2640,

Cond. B {.06" double amplitude
or 15G, whichever is less)

Altitude . . .......... ... MIL-STD-202F, Method 105C,
Cond. B (50,000 ft.}
Temp. Cycling........... MIL-57D-202F, Method 107D,
Cond. A, 5 cycles
AVAILABLE OPTIONS
Ogtion No. Description
3 SMA female biasicontrol con-
nectors
7 SMA male rf connectors
9 Inverse logic (integrated units
only}; logic 0 for port OFF and
logic 1 for port ON
B3 EMI filter solder-type
bias/control terminals
B4A SMB male bias/contrel connectors
DIMENSIONS AND WEIGHTS
BEAS/CONTROL TERMINAL RF CONNECTOR
SMC MALE {3) SMA FEMALE 14}

.104 2.6) QtA THRY
HOLES

_.33.19.7) FOR SMA FEMALE
.50 {12.7) FOR SMA MALE

—.50 (12,71 MAK

820
o8 ﬂ:' commo&

«USED ONLY ON UNITS WITH INTEGRATED DRIVERS: BATH SUPPUES
POSITVE FOR GI1NEE SERIES.
+ANOT USED O DRIVERLESS UNITS EXCERT WITH OPTION 33

MODELS 91/02/F91/F32/G31/G92 SP3T SWITCHES
Wtz 1.1 oz. (31 gm} approx.

Dimensional Tolerancas, unless atherwise indicated: KX %.02; XXX =005
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Series 91 and 92

Miniature Broadband SP4T Switches

RENSS B 1z freque ange’ $ 91
. +0.210 4 GHz frequency range (Series-92)
s Rise and fall times.as fast as; 10 nsec.”
-« Reflective and:non-reflective madels-
'« Low VSWR and insertion los
"« Up to 60 dBiisolation:

« Miniature size; light:weigh

11018 GHz frequency

- (DRIVERLESS) =

MODELS 9140-500 AND 9240-500

These switches provide high-performance
characteristics over a multi-octave frequency range.
Model 9140-500 covers the 1 to 18 GHz frequency
range while the Modse! 9240-500 covers the0.2tc 4
GHz range. Their description and operation are the
same as that for the Models 9120-500 and 9220-600
SP2T switches as appear on page 72.

MODELS 91407-500, 9140W-500

AND 9240T-500

These switches are non-reflective versions of the
switches described above. See page 72 for descrip-
tion.

MODELS 9140H-500 AND 9140HT-500

These switches are the same as the 9120H-500 and
G120HT-500 except for the number of ports. See page
72 for description.

SERIES F91 AND F92

The Series F91 and F92 switches are the same as the
corresponding Series 91 and 92 models except the
units are eguipped with integrated drivers. See
page 72 for description.

SERIES G91 AND G92

These swilches are the same as the SP2T versions
described on page 73 except for the number of
ports.
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Series 91 and 92 SP4T Switches
Specifications

-+ FREQUENCY (G
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i Isolation: (dBY:: -
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PERFCORMANCE CHARACTERISTICS™

Survival Power

Power Handling Capability
Without Performance Degradation®™

Uniits without “T" or “"W" suffix: tW average, 75W peak
{1usec max. pulse width)

Units with T or “W"" suffix
Input to any “OFF” port™: 1W average, 10W peak
{1usec max. pulse width}
Input to any “ON" port: 1W average, 75W peak
(lusec max, puise width)
Input to commeon port: 1W average, 75W peak
{1psec max. pulse width)

Units without T or “W’' suffix: 1W ¢w or peak
Units with "“T"" ar "W" suffix
laput to any “OFF” port: 100 mW cw or peak
Input to any “ON™ port: W cw or peak
Input to cammon port: 1W cw or peak

(1) Madeis prefixed with 'F"" or "G arg equipped with integraled TTL-compatible drivers; maodels without the “F” or **G"" prefix are current-

controlled units and are furnished without drivers; models sulfixed with “*T" or W' are non-refiective excep! a high VSWA will be present
at the common port if all ather ports are OFF; models suftixed with “H'" are high-speed units; models without a T, "W ar "H’ suffix are
reflective units with maximum switching speeds of 500 nsec.

(2) Into 50 ohm sysiem.

(3) Up to Survival Power limits shown on page £8.

(4) From -65°C to +25°C; see power derating curves, figure 1 on page 88, for higher temparailires.
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Series 91 and 92 SPAT Switches
Specifications

Switching Speed

INGLE PORT SWITGHING

SERIES G91/Go2

(50%: TTL. to-10%:H) P00 ne60. s
Switching Speed Control Characteristics

SERIES 91/92/F91/F92 SERIES 91/92/F31/F92
Units without “H’' suffix Units With integrated Drivers
{portto-party. . .. ... .- 500 nsec max.f Control Input Impedance
Units with “H" suffix® Units without "*H” suffix. . TTL, low power Schottky,
Rise fime. ... ...oc- - 10 naec {10-90% ) one unit load. (A unit load is
Falltime. . ..oooenn e 10 nsec (80-10% rf) 0.8 mA sink current and 40pA
OM HIME. . coeaeernn s 35 nsec™(50% TTL 1o 90% i) o source current)
OFF iMe. e oee e 35 nsec (50% TTL to 10% ) Units with “H” suffix .. .. Schottky TTL, one unit Joad. {A
N unit load is 2.0 mA sink current
power Supply Requirements and 50 1A source current.)
SERIES 81/92/F91/F92 Contrailogic............. Legic “g’ {(~0.3 to +0.8volts)
" . for port ON and togic *17 (+2.0
Drivertess Units . ] to +5.0 volts) for port OFF,
Bias current required at each port for rated isotation and in-
sertion l0ss
Port OFF ' SERIES G91/G92
Units without "H” SUFFX. ... .ooocnveeeneen +50MA  Control Input Impedance . . Schottky TTL, one unit load.
Unitswith M suffit . . oon v e +30mA ) {A unit oad is 2.0 mA sink
Port QN . current and 50 pA source
Ungts without “H” s_uﬁix ................... - 50 mA current.)
Units ?mth .H V13 [ PP —‘35mA Control LOgIC. . ... ove- Logic “0" (~0.3 to +08
For operation with more than one port ON, total negative cur- valts) for port ON and logic
rent must be limited to ~ 100 MA. “1f (+2.0 to +5.0 volisj for
port OFF.

Units With integrated Drivers
(Eor gne port ON) -

(1) Defined as the lime interval batween the instant the if power laval
in the port swilched OFF drops to ap% of its original valug and
the instant tha rf power lavel in the port switched ON rises 10 S0%
of its final value, and is rated for pors driven by shaped currant

SERIES G91/G82 pulses, For units with drivers, the puises are provided by the in-
{For one port ON) tagrated driver. For driverless units, the pulsss must be
. 150 mA prowdeu! by the user.
+5V +5%, (2} Max rapilition ratg is 3 MHZ.
+15V +5%, 50 mA (3} 50 nsec if praceding OFF period is less than 800 nsec.
Wy
00| %0
bt a0
- i
RATIHG 5o AT#25°C 80
ATSTHC . =0
a 40
30 3
20 F-o
0 »
- —-farc +2T 2T
TEMPERATIRE
Fig. 1A == Integrated units Fig. 18 — Driverless units
NOFF” PORT SURVIVAL POWER DERATING FACTORS J
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Series 91 and 92 SPAT Switches
Specifications

ENVIRONMENTAL RATINGS

Temperature Range
Units With Integrated Drivers
Operating ............. -65°C to +110°C
Non-Operating ......... -~85°C to +125°C

Driverless Units
QOperating and

Non-Operating ......... -65°Cto + 125°C
Humidity ................. MIL-STD-202F, Method 103B,
Cond. 8 (96 hys. at 95%)
ShotK. ....ooovieiens MIL-STD-202F, Method 213B,
Cond. B (75G, & msec)
Vibration ................. MIL-STD-202F, Method 204D,

Cond. B (.06" double amplitude
or 15G, whichever is less}

Aftitude . . ... ..o MIL-STD-202F, Method 105C,
Cond. B (50,000 ft.)
Temp. Cyeling.........-. MIL-STD-202F, Method 107D,
Cond. A, 5 cycles
AVAILABLE OPTIONS
Option No. Description
3 SMA female bias/control connectors
7 SMA male rf connectors
9 Inverse logic (integrated units

only); logic 0 for port OFF and
legic 1 for port ON
33 EMi filter solder-type
biasicontrol terminals
G4A SMB male biasicontrol connactors

-USED ONLY ON LNITS WATH INTEGRATEC DRIVERS: BOTH SUPPLIES
+1ROT USED ON DAVERLESS UNITS EXCEPT ¥ATH GRTION X3

DIMENSIONS AND WEIGHTS

BIAS/CONTROL TERMINAL

SMC MALE 4

fF CONNECTOR
SMA FEMALE {5

104 {2.6) DIA THRU MTG
2HOLESCN A 7 SURFACE
1.000 (26.4) Dt BC

B3
l‘ns.or'
88

\ 122,49
_3819,71 FOR SMA FEMALE
602,71 MAX .50 {12.7) FOR SMAMALE

POSTIIVE FOR G91/G92 SERES

MODELS 91/92/F31/F92/G91/G92 SP4T SWITCHES
Wit: 2 0z. {56 gm) appiox.

Dimensional Tolerances, unless otherwise indicated: X £.02; XX £ 005
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Models M871A and DM871A
Ultra-Broadband SPAT Switches

0.2 10 18 GHz frequency:rang

s Up-10-60.dB isolation: -
" - +'Small'size, light weight

SPAT SWITGH
MOOEL MBS

Heray mo

- DMBTIA WITH. i
- INTEGRATED DRIVER)

* s Low VSWR and ingertion loss

MODEL M871A

Model ME71A is a high-performance broadband single-
pole four-throw switch that operates over the full instan-
1aneous bandwidth of 0.2 to 18 GHz. its description and
operation is the same as that for the Model M870 as
appears on page §9.

MODEL DM871A

The Model DM871A is the same as the Model M871A
except it is equipped with an integrated driver. See
page 69 for description.

SPECIFICATIONS

1% CHARACTERISTIC!
" Min.Isolation {dB) .-

Max Ingertion Loss (dB)
[Max VSWE.(ON:position). - :

PERFORMANCE CHARACTERISTICS”
Switching Speed {portteport) .......... 2 HSEC max.m

Power Handling Capatnlity

Without Performance Degradation® ; 1W ow or peak

Suyvival Power (from —65°C to

+ 25°C; see power derating curve,

figure 1 below, for higher temperatures): 1W average,
75W peak
{1 58C Max.
pulse width)

@

]

T

1

1

[}

|

L

3

I

1
R

-e3'¢ +23°C e
TEMPERSTURE

Fig. 1 — Survival power derating factors

(1) Defined as the interval between the instant the rf powar level
in the port swilched OFF drops to 90% of its origingl value and
tha instant the rf power fevel in the port switched ON rises lo
9006 of ils final value, and is rated for ports driven by sheped
current pulses. For the Model DMB71A, the puises are provided
by the integrated driver. For the Modef M8714, the pulses must
ke provided by the user.

{2} Into 50 ohm system.
(3) Up to Survival Power limits shown in figure 1.
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Models M871A and DM871A SPAT Switches
Specifications

Control Characteristics ENVIRONMENTAL RATINGS
MQDEL DM871A Operating Temperature
Cantrol Input Impedance . .. TTL, low power Schottky, Range ................. -85°C to +85°C
one unit Joad. (A unit load Non-Operating Temperature
is 0.8 mA sink current and Range................. -65°C to +125°C
40KA source current.) Humidity . ... .. ..o MIL-STD-202F, Method 103B,
Controllogic. .. .- vovvnt Logic 0" (= 0.3 to +0.8 volts} Cond. B (96 hrs. at 95%)
for port OFF and logic “1”
(+2010 +5.0 volis) for port Shack . .............. ... MIL-STD-202F, Method 2138,
ON. Cond. 8 (75G, 6 msec)
Vibration. ............... MIL-STD-202F, Method 204D,

Cond. B {.06" double amplitude
o or 15G, whichever is less)

Power Supply Requirements Altitud MILSTD Vieth o
MODEL MST1A titude . ... IL-STD-202F, Method 305,

. 0, .
Bias current reguired at each pori for Cond. B {50,000 %)

rated isolation and insertion loss® Temp. Cycling........... MIL-STD-202F, Method 1070,
Port OFF. . ........o-. +50 mA Cond. A, 5 cycles
Pot ON.....oiivnnenns —50mA
Fotone oo ON) AVAILABLE OPTIONS
+15V 5%, 190 mA Option No. Description
~12V 10 —15V, 60 mA 3 SMA female biasicontrol conneciors
7 SMA male rf connectors
8 Inverse control logic; logic **0" for port ON
and logic *1"" for port OFF (DM871A arly)
207 -One unit foad control input impedance
33 EMI filter solder type biasfcontro! terminals.

844 SMB male bias/control connector

*Not applicable to Mode! MB71A. Model DM871A is furnished with
this option unless otherwise specified by customer. Other opticns,
such as 50 ohms to ground, are avallable on special order.

(1) For operation of Modsis M871A with more than one port ON, fotal negative current must ba limited to — 150 mA. Do not apply more than
75 mA to any OFF port or more than — 75 mA to any ON poit.

DIMENSIONS AND WEIGHTS
RF CONNECTCR BIASTEAMINAL
Shia FEMALE {61 SHCHALE a1 CONTROL CONNECTOR :;m:ii‘s"‘:, e - :?i;r?gm’::?;s

.16 L
141 i
I E GND FOR
3 R v
o | VgD // N
.- - GND,
=N ,
i 30.2
) : "

T
E I'E 50 (1273 MAX
Lt

L 2
‘1 6.6 B
— :’j [*—is.m

l'zi.s;_
455 (4.0} DA THAELY 385,71 FOR SKA FEMALE
THOLES 50{12.7) FOR SMA MALE 500120 MAX
MODEL M871A MODEL DM871A
Wt 2.8 oz. {70 gm) approx. Wit 4.5 0z. (127 gm) approx.

Dimensional Tolerances, unless atherwise indleated: XX = 0Z; XXX =005
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Series 91 and 92

Miniature Broadband SP5T Switches

MODELS 9150-500 AND 9250-500

These switches provide high-performance
characteristics over a muiti-octave frequency range.
Model 9150-500 covers the 1 to 18 GHz frequency
range while the Model 9250-500 covers the02t0 4
GHz range. Their description and operation are the
same as that for the Models 9120-500 and 9220-5C0
SpP2T swilches as appear on page 72

MODELS 9150T-500, 9150W-500
AND 9250T-500

These switches are non-reflective versions of the
switches described above. See page 72 for description.

SERIES F91 AND F92

The Seyles F91 and F92 switches are the same &s the
cormresponding Series 91 and 92 models, except the
units are equipped with integrated drivers. See
page 72 for description.

SERIES G91 AND G92

These swilches are the same as the SP2T versions
described on page 73 except for the number of
ports.
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Series 91 and 92 SP5T Switches
Specifications

UMODEL | T U FREQUENCY(GHA.
Lo N 2L CHARACTERISTIC o e O i R e L

. 9158-500 Min Isolation (@B} - i | N

P16 Max Inseftion:Loss (dBY .7

- :GO150. - L “Max VBWRI[ON pesition) -

92505007 - | - Min Isolation (dB): . -

CF92500 - |- MaxIhgertlon Logs (@B). .

'GO250-- - - L Max VOWR[ON-position) .. -

T 91507-500" |+ .Min Isolation (dBy .~
- F9180T 'Max Insertion Loss.(¢B)

GO150T. - | % Max VSWR (Port ON or OFFY. - §."—
 92507-500: - [ Min Isolation-dB)- - - - 80 80 /
LF9250T <+ | Max Insertion Loss(dB). - - A I TR P Y ] i e

Go250T: . I Max VSWR (Port ON or-OFF)- - 7"~ 15 .18 7
- 0450W-500- | . Minisolation @By = - T B0

FQIS0W [ - MaxInsertion:Loss (GB) . - |1 CEea2eebrd

GotE0W | “MaxVEWR{Port ON.or OFFy -*| = = |~ 18 -

PERFORMANCE CHARACTERISTICS® Survival Power )
Units without “T™ or “W" suffix: 1W average, 75W peak

Power Handling Capabiilty {1n sec max. puise width)
Without Performance Degradation® Units with “T" or “W" suffix
Units without “T"” or "W suffix: TW cw or peak input 1o any “OFF" port: 1W average, 10W peak
Units with T or "W suffix (14 sec max. pulse width)
Input to any “OFF" port: 100 mW cw or peak Input to any “ON" port: 1W average, 75W peak
Input 10 any “ON” port: 1W ¢w or peak (1# sec max. pulse width)
Input to common port: 1W cw or peak Input to gommon port: 1W average, 75W peak

{1x sec max. pulse width)
Switching Speed

SERIES 91/92/FS1/FO2 (DOFLO-POM) . . .o cven s ranan s ne e 500 nsec max.®
SINGLE PORT SWITCHING: - [ COMMUTATION-MODE-SWITCHING -
SERIES G91/092 e [ e T e |
B T T Bl il S s
e ) o
L -~ s [, Ll L
(50% TTL to 10% 1) 23::.332 123:2:2 — gg'ﬂiiﬁ " As0nsec. . S 1sbnsee

(1) Modets prefixed with g or 4G are equipped with integrated TTL-compatibie drivers; modals without the “F” or ''G” prefix are current-

controllad units and are furnished without drivers; models suffixed with “T" or "W" ara non-reflsctive excapt a high VSWR will be present
at the common port if all other poris are OFF: models without & “T" or “W" suffix are reflective unils.

{2) Defined as the time interval between the instant the rf power level in the port switched OFF drops [0 90% of its original value and the
instant the rf pawer level in the port switched ON rises fo 0% of its final value, and Is rated for ports driven by shaped current pulses.
For units with drivers, the pulses are provided by the integrated driver. For driverless unils, the pulses must be provided by the user.

{3) Into 50 ohm system.

(4) Up to Survival Power limits shown befow.

(5) From —63°C ta + 25°C; see power derating curves, figure 1 below, for higher temperatures.

0o
0

-3
o

0
Pig 70
AT425°C 60
0
20
w0
»
i

wigee -45°C =2 nai'c
TENPERATURE

Fig. 1A < Integrated units Fig. 18 — Driverless units
“QEF" PORT SURVIVAL POWER DERATING FACTORS

53358

AATHNG
ATz

2
3

24

-5

TEMPERATURE
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Series 91 and 92 SPST Switches

Specifications

Power Supply Requirements
SERIES 91/92/F91/F92
Driverfess Units
Bias current required at each port for rated isolation and
ingertion {088
POtOFF . .o it ceeenimn s +50mA
Port OM. ..o oo a s —-50 mA
For operation with more than one port ON, total negative cur-
rent must be limited to — 100 mA.
Units With integrated Drivers
(For one port ON}
+ 8V +2%, 250 mA
— 12V to — 15V, 60 mA
SERIES G91/G92
(For ane port ON)
+5V +5%, 150 mA
+18V +£5%, 60 mA

Cantrol Characteristics

SERIES 91/92/F91/F92

Units With Integrated Drivers

Control Input Impedance .. TTL, low power Schottky,
one unit load. (A unit
load is 0.8 mA sink current

ENVIRONMENTAL RATINGS

Temperature Range
Units With Integrated Drivers
Operating .............
Non-Operating
Driverless Units
Operating and
Non-Operating

—65°C 10 +110°C
-85°C to +125°C

-85°C to +125°C

Humidity . ...............- MIL-STD-202F, Method 1038,
Cond. B (96 ars. at 95%)

ShotK. . ....ooei it MIL-STD-202F, Method 213B,
Cond. B {75G, 6 msec)

Vibration. . ......... ... MiL-STD-202F, Method 204D,

Cond. B (.06” double amplitude
ar 15G, whichever is less}

Atitude . . ............ ... MIL-8TD-202F, Method 105G,
Cond. B (50,000 ft.)
Temp. Cycling. .......... MIL-STD-202F, Method 107D,

Cond. A, 5 cycles

(A unit load is 2.0 mA sink
cuprent and 50 A squrce

“4" (+2.0 10 +5.0 volts) for
port OFF.

and 40p A source curreni.) AVAILABLE OPTIONS
Control Logic. .. .- ... ouve Logic 0" (~03to + 0.8 volts) Option No. Description
for port ON and logic 1" (+2.0 3 SMA fernale bias/control con-
to + 5.0 volts) for port OFF. nectors
SERIES G91/G82 . 7 SMA rmale rf connectors
Contral Input Impedance . . Schottky TTL, one unit load. 9 Inverse logic (integrated units

——— only); logic ¢ for port OFF and
logic 1 for port ON

current) R EMi filter solder-type
Control Logic .. ........ Logic 0" {~0.3 10 +0.8 biasicontrol terminals
volts) for port ON and logi¢ 64A SMB male biasfcontrot connector

DIMENSIONS AND WEIGHTS

BIAS/CONTROL TERMINAL RF CONNECTOR
SME MALE 18} SMA FEMALE (8}

.194 (2,6} DIA THRU
2HOLES ON A
1.000 125.4) DA BC

GHD* "

50 {12,7) MAX .38 (9,7 FOR SMA FEMALE
501{12,7) FOR SMA MALE
“SED ONLY ON UNITS WITH INTEGRATED DRIVERS. BOTH SUPPLIES
FOGITIVE FOR GIHGI2 SERIES.
+-NOT USED ON DRIVERLESS UNITS EXCEPT WATH OPTION 33

MODELS 91/02/F01/G91/G92 SPST SWITCHES
Wt 2 oz. {56 gm) approx.

Dimensional Tolerances, unless otherwisa indicated: XX =.02; XXX =.005 J
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Series 91 and 92

Miniature Broadband SP6T Switches

MODELS 9160-500 AND 9260-500

These switches provide high-performance
characteristics over a multi-octave frequency range.
Madel 9160-500 covers the 1 to 18 GHz frequency
range while the Model 9260-500 covers the 0.2to 4
GHz range. Thelr description and operation are the
same as that for the Models 9120-500 and 9220-500
SP2T switches as appear on page 72,

MODELS 9160T-500, 9160W-500

AND 9260T-500

These switches are non-reflective versions of the
switches described above. See page 72 for descrip-
tion.

SERIES F91 AND Fg2

The Series F91 and F92 switches are the same as the
corresponding Seties 91 and 92 models, except the
units are equipped with integrated drivers. See
page 72 for description.

SERIES G91 AND G82

These switches are the same as the SP2T versions
described on page 73 except for the number of
ports.

e Up to 60.dB isolafion’ .
e .--:‘Miniature_'size,-:light"'.\_reight:

'y range-{Series 91)
-}0}2=to~'4_GH_z’irequeht:5i range {Series 92) -
- Reftective and _'nqh'-reilectlv_s‘modelé,i' :
+ Low VSWR andinsertionloss: .

t1018 GHz fréqu_ency ra

ORR o1 - 1 1
MITH INTEGRATED
- - DRIVER). -

)150:500 (DRIVERLESS).
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Series 91 and 92 SP6T Switches
Specifications

MODEL -+ | o e o EREQUENCY (GHE). e
N . § U /CHARACTERISTIC: [ g2 | - - a8 | 8124 | 12498
9160-500-: | MinIsolation{dB). - - - e A N E B
- F9160- 7'M Insertion Loss (0B} X
- GE160: 7 0 Max VSWR (ON:position): L
- 9260-500. . - | Min:Isolation {8y - -
. Fa260 - | Max lngertion Loss (dB). 1
| Gg260 - 7 Max. VSWR {ON, position) - 1.6
G160T-500¢ | - Min Isolatiom(@B). -7t ol =
FO160T |-~ Max Insertion koss {dB) 1 - Ll
GE160T - [/~ Max VSWR{Port ON or OFF) N,
§2607-500 1 Min Isclation:{dB): - -0 6
"F9260T . Max Insertion:Loss (B). . .. 3 F RN
Goze0T b Max VSWR. (Port ON_ of OFF) 1.5
9160500 | MinIsolation (dB) . L
~FG180W.. ] Max: Inseriion Loss (dB) : i
L GO18OW. |- Max VSWR (Port ON.or OFF) - s
PERFORMANCE CHARACTERISTICS™ Survival Power
Power Handling Capability Units without “T* or “W" suffix: 1W average,

75W peak (1 usec max. pulse width)
Units with “T" or “"W” suffix
Input to any "OFF” port®: 1W average,
10W peak {1 gsec max. pulse width)
Input 1o any “ON" port: 1W average,
75W peak (1 psec max. pulse width)
tnput to common port: 1W average,
75W peak (1 xsec max. pulse width)

Without Performance Degradation ™
Units without "T” or “W'" suffix: 1W cw or peak
Units with “T"” or “W" suffix
Input to any “OFF” port: 100 mW cw or peak
Input to any “ON" port: 1W cw or peak
Input 10 common port: W cw or peak

Switching Speed

SERIES 91/02/FG1/FOZ (POTHO-POM) .. .ot v ie e e 500 nsec max.?
. SINGLE PORT SWITCHING. - | 'COMMUTATION MODE SWITCHING

SERIES G91/GS2 Tomwon e T wsgs | o

ﬂ::;'-r[!“:au_su% o 32222232.' : -133 e :gg:::f: Jdoonses. |7 180 fssc.

F(; ;L;n::a e | SSE::: gg; :fa :f-.Zi . A jg :$: : .10 "s“‘_ o T asee

0(5 ﬁw???uoisa%im__ gg:::gg:z A W -7 200w, 20_():"5“?:'..":.

e o 10w i) [ BBy | 200 naee [hcses | i0msec. | | .- 1S0nsec

(1) Modsls prefixed with “F* or “G" are equipped with integrated TTL-compatible drivers; models witheut the "F'" or "G prefix are

currant-controfied units and are furnished without drivers; models suffixed with "T" or “W" are non-reflective except & high VSWA

will be present at the common port if alf other ports are OFF; models without a**T™" or “W" sulfix are reflective units.

(2} Detined as the time interval between the instant the rf power level in the port switched OFF drops to 90% of its original value and the
instant the rf pawer level in the port switched ON rises to 90% of its final value, and s rated for ports driven by shaped current pulses.
For units with drivers, the puises are provided by the mtegrated driver. For driverless units, the pulses must be provided by the user.

(3) Into 50 ohm system.

(4) Up to Survival Power limits shown below.

{5) From ~ 85°C to + 25°C; see power deraling curves, figure 1 below, for higher temperatures.

'ao:“
RATH
v ¥

Fig. 1A — Integrated units Fig. 18 — Driverless units

“QRE" PORT SURVIVAL POWER DERATING FACTORS
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Series 91 and 92 SPéT Switches

Power Supply Requirements

SERIES 91/92/F91/F22

Driverless Units Units With integrated Drivers
Rias current required at each port for rated isolation and in- Operating ............. -65°C o +110°C
sertion loss Non-Operating ......... ~85°C to +125°C
[ 1 10 = S +50mA Driverless Units
POt OM. .t vrenncarnernrrraes —50mA Operating and

For operation with more than one port ON, total negative cur-
rent must be limited to — 100 mA.

Units With integrated Drivers
{For one-port ON)

+5V £2%, 315 MA

~ 12V to — 15V, 60 mA

SERIES GO1/G92

{Far ane port on)
+5Y +5%, 150mA
+ 18V + 5%, TOmA

Control Characteristics

SERIES 91/92/F91/F92

Units With Integrated Drivers

Contro! input Impedance . .

Control Logic

SERIES G91/G92
Control Input impedance ..

Specifications

ENVIRONMENTAL RATINGS

Temperature Range

Non-Operating ......... -65°C to +125°C

Humidity . ... ............. MIL-STD-202F, Methed 1038,
Cond! B (96 Trs. at 95%)

Shoek. .. ...t MIL-STD-202F, Method 2138,
Cond. B (75G, 6 msec)

Vibration . ....... .o ins MIL-STD-202F, Method 204D,
Cond. B (08" double ampiitude
or 15@, whichever is less)

Altitude . . ........ .. MIL-STD-202F, Method 105C,

Cond. B (50,000 ft)

MIL-STD-202F, Method 1070,
Cond. A, § cycles

Temp. Cyeling

TTL, low power Schottky,
one upit oad. {A unit

load is 0.8 mA sink current AVAILABLE OPTIONS
and 40u A source current.) Option No. Description
Logic*0" (-~ 03to +08 voits) 3 SMA female bias/controt con-
far port ON and logic "1” (+2.0 nectors
o + 5.0 voits) for port OFF. 7 SMA male rf connectors

9 Inverse logic (integrated units

only); legic ¢ for port OFF and

$chottky TTL, cne unit load. y
o logic 1 for port ON

(A unit load is 2.0 mA sink

cusrent and 50 A source 33 EMI fitter solder-dype
current) bias/control terminals
Control Logit.....-. ... Logit “0” {(-0.3 to +0.8 64A SMB male biasfcontral connector
volts) for port ON and logic
47 (+2.0 to +5.0 volis} far
part OFF.
DIMENSIONS AND WEIGHTS
BIAS)CONTROL TERMINAL AF CONNECTOR MmTG
SMC MALE (5} SMA FEMALE () <103 (200 DIA THRY 21 SURFACE
ZHOLESCH A 1831
14704373 DA BC l’

S50 ONLY ON UNITS WITH INTEGRATED DRIVERS, BOTH SUPPLIES

“NOT USED ON DRIVERLESS UNITS EXCEPT wiTH OPTION 33

L% 10,7} FOR SMA FEMALE
S001271 MAX 50 (12,7) FOR SMA MALE

POSITIVE FOR GOHGEE SERIES.

MODELS 91/92/F31/F92/GI1/Ga2 SPET SWITCHES
Wt 2.9 oz, (81 gm) approx.

Dimensional Tolerances, untess otherwise indicated: XX + 020 XK 2005 |
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Series 91 and 92

Miniature Broadband SP7T Swiiches

w0210 4 GHz frequency range {Series 22
: ' Reflective and nonireflective models
« Low VSWR and'insertion loss . .7
"'« Up 10 60 dB isolation: - i
-« Miniature size; lightweight. .~

RONER ; FOT70.0
s (WITHANTEGRATED -
[ ORVERy T

| WOEEr St
248 G4 SATCH
SR

“ito ia‘-GHziirédﬁ=ency=:tangé‘?(séries’91)r

L 9170500 (DRIVERLESS)

MODELS 9170-500 AND 9270-500

These switches provide high-performance
characteristics over a mutti-octave frequency range.
Madel 9170-500 covers the 1 to 18 GHz frequency
range while the Model 0270-500 covers the 0.2 1o 4
Gz range. Their description and operation are the
sarne as {hat for the Models 9120-500 and 9220-500
SP2T switches as appear on page 72.

MODELS 9170T-500, 9170W-500

AND 92707-500

These switcites are non-reflective versions of the
switches described above. See page 72 for descrip-
tion.

SERIES F91 AND F92

The Series F91 and F92 switches are the same as the
corresponding Series 91 and 92 models, except the
units are equipped with integrated drivers. See
page 72 for description.

SERIES G91 AND G922

These switches are the same as the SP2T versions
described on page 73 except for the number of
ports.
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Series 91 and 92 SP7T Switches
Specifications

r',monat . FREQUENCY.(GHz).
L UNQM CHARACTERISTIC 124 1 48
“Ta170-500° - [...Min‘isolation{d®). . . :
" $9170: | Max Ingertion Loss @By .-
GO0 S Max. VSWR(ON position) -~ i
9270500 | Minlsolation {dB)- © ..o il 8
F9270 - - .| MexinsertionLoss @By .. sk
@9270 - | Max VSWR(ONpasition) *. - |
_9170T-500 - | . Minlsolation {8y e
FO170T . . ° |° MaxInsertion Loss (B} - .-
C@o170T - b Max VSWR (PortONot OFF) .
T 9270T-500 | Minlsolation @B} - T
- FET0T - [ Max Insertion Loss(dBy. .l
1 @e270T - Max VSWR {Port On or OFF)
- S17OW-500. | “Minlsolation (@B .o
SFOITOW 1~ Max Insertion Loss{(dB) . - n
- GIITOW Max VSWR' (Port ON or OFF) -
PERFORMANCE CHARACTERISTICS‘S’ Survival Power
Power Handling Capability Units without “T* or "W" suffix: 1W average,
Without Performance Degradation® 75W peak (1 ssec max, pulse width)

Units with “T” or "“W" suffix
Input to any “OFF” port®: 1W average,
10W peak (1 psec max. pulse width)

Units without “T” or "W suffix: 1W cw or peak
Units with “T* or “W” suffix

input to any “OFF" port: 100 mW cw or peak input to any “ON” port: 1W average,
Input to any “ON” port: 1W cw or peak 75W peak (1 xsec max. pulse widtn)
Input to common port: IW cw or peak Input to commeon port: 1W average,
Switching Speed 75W peak {1 psec max. pulse width)
SERIES 91/92/F91/F92 (portloport) . . ..o oocne e TR RN EeE 500 nse¢ max.?
SIWGLE PORT SWITCHING - | COMMUTATION MODE SWITCHING ]
X Units: Without ; Upits. With: | |.*;. Units Without |- Units ‘With- -
SERIES Ga1/Ge2 Wer W Suffie ] UT or “WUSuffi | T or W Sk of MW Suthix
Rise Time . Serigs GO1'E- 75 nsec: . 100 nsec. i {4400 nsee, - » e
0% tt to 90% rf) Beries G92 100 nsec; . 125 nsec. S i
Falt Time .- | Seriss G91 125 nsge, : 125 nsec.; . .- < a0 meees
Saries G2 150 nsgc. . 350.nsec. : R i S
Serigs G81 100 nsec. - 150 nsac, - T ey a7
[Series G&2 125 ngee. 150 nsee; 200 s |
Series GO1 V- " 150 nses. . . -150 ns&g.: - e R BT
50% TTh 1o 10%. Series GO2 200 nsac: 200 nsec. s nsac.

(1) Models prefixed with “gn or “'G” are equipped wilh integrated TTL-compatibie drivers; models without the *F"" or “G" praflx are current-

controlled units and are furnishadiwithout drivers; madels suffixed with T or "W are non-reflective except a high VSWR will be present
at the commen port if aif other ports are OFF; models without a "T* or "W suffix are reffective upits.

{2) Defined as the time interval between the Instant the rf power level in the port switched OFF drops to 90% of its original vaiue and the
instant the rf power fevel in the gort switched ON rises to 90% of its final valye, and Is rated for ports driven by shaped current puises.
For units with drivers, the pulses are provided by the integrated driver. For driverless units, the pulses must be provided by the user.

{3} Into 50 chm system.

(4) Up ta Survival Pawer fimits shown below.

(&) From —65°C o +25°C; see power derating curves, figure 1 below, for higher temperatures.

* OF
RATING
amazvC

Fig. 1A - Integrated units Fig. 18 — Driverless units
“QFF” PORT SURVIVAL POWER DERATING FAGTORS
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Series 91 and 92 SP7T Switches

Specifications

power Supply Requirements
SERIES 91/92/F91/F92

Drivertess Units
Hias current required at each port for rated isolation and in-
sertion loss
POROFF . .ty ee it v rrmiaarans +50mA
Port OM. ..o vieraneeeainans s -50 mA

For cperation with maore than one port ON, total negative cur-
rent must be limited to —100 mA,
Units With integrated Drivers
{For one port ON)
+5V 2%, 3r5mMA
-12to — 15V, 80 ™A
SERIES G91/G2
{For one port ON)
+5V £5%, 190 mA
+15V +5%, 70 mA

Control Characteristics

SERIES 91/92/F91/F82

Units With Integrated Drivets

Controt Input Impedance .. TTL, low power Schottky,
one unit load. (A unit
load is 0.8 mA sink current
and 40 A source current.}

Control Logie. . ... ... Lagic “0” (~ 0.3 to +0.8volts)
for port ON and logic “1” (+ 20
to -+ 5.0 voits) for port OFF,

SERIES GO1/G92

Control Input Impedance . . Schottky TTL, one unit load.
(A unit load is 2.0 mA sink
current and 50 uA source
current.)

Control Logic.........-.. Logic “0" (-0-310 +0.8
volts) for port ON and logic
M (2.0 10 +5.0 valts) for
port OFF.

ENVIRONMENTAL RATINGS

Temperature Range
Units With Integrated Drivers
Operating ............-
Non-Qperating .. .......
Driverless Units
Operating and
Non-Qperating .. .......

-85°C to +110°C
-85°C 1o +125°C

~65°C fo +125°C

Humidity .............- .- MIL-STD-202F, Method 1038,
Cond. B (96 hrs, at 95%)

SHOGK. . . cvveianeaneens MLL-STD-202F, Method 2138,
Cond. B (75G, 6 mseg)

Vibration . . ........... ..o MIL-STD-202F, Method 204D,

Cond. B (.06” double amplitude
or 158G, whichever is less)

Altitude . ... ... MIL-STD-202F, Method 105C,
Cond. B (50,000 ft.)
Temp. Cycling........... MIL-STD-202F, Method 107D,

Cond. A, & cycles

AVAILABLE OPTIONS
Option No. Description
SMA female biasicontrol con-
nectors
7 - SMA male rf connecters
9 Inverse logic {integrated units

only}; logic 0 for port OFF and
togic 1 for port ON

3 EMI filter soldertype
biasicontrot terminals

64A SMB male biasfcontrel connector

BIAS/CONTROL TERMINAL  RF CONNECTOR
SMC MALE 1) SMA FEMALE (81

104 12,61 DIA THRU
ZHOLESON A
1,470 (32.3) DIA BC

“USEQ ORLY ON UNITS WITH {NTEGRATED DRTVERS: BOTH SUPPLIES
POSFTIVE FOR G91/392 SERIES
-=NQT USEQ ON DRIVERLESS UNITS EXCEPT WITH OPTICN 33

DIMENSIONS AND WEIGHTS

SO{12.7) MAX 3819,7) FOR SMAFEMALE
50 (12,71 FOR SWA MALE

MODELS 91/02/FO1/FoRiGe1/392 SP7TT SWITCHES
Wt 2.8 oz. (61 gm) appsox.

MiG
SURFACE

Dimensionat Telerances, unless otherwise indicated; XX x 02; XXX = 005
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Custom Products: MIC Assernblies

Drawing upon its extensiveexp

erience inthe design of

broadband active and passive components, GMC is
now very active in the design and manufacture of
custom MIC assemblies for military and space-borne
applications. Descriptions of some of these appear

pelow and serve as examp

capabilities.

MILITARIZED BITE MODULATOR MIC ASSEMBLY [ ..

This hermetically-sealed Ku-Band MIC assembly Is
used as a BITE component in amissile-borne enviren-
ment and consists of:

» One 10 nsec 40dB digitally-controlled aitenuator

* Five power dividers

* One balanced mixer

« Three isolators

* Size: 2,127 x 40”7 x 05"

MILITARIZED MULTI-CHANNEL MIC ASSEMBLY

This X/Ku-Band MIC assembly serves as a signalcon-
ditioner in an airborne ECM application. 1t has five in-
puts and six outputs, and contains:

« Five signal samplers

+ Five high-speed switches

« Five 40dB digitally-controlled attenuators

+ One signal combiner

¢ Size:4” x 47 x 1.257

les of the Company’s

MODEL 1552C BITE MODULATOR, INTERIOR YIEW

MODEL 1555A MIC ASSEMBLY, INTERIOR VIEW

101

. CUSTOM
C U pRODLICTS



Custom Products: Specia

GMC has designed and manufactured a targe number
ponents for dedicated customer applications. Salient sp

of special and modified com-
acifications of some of them are

described on these pages and pages 104 and 105.

MILITARIZED HERMETICALLY-SEALED
LINEAR MODULATORS

These nermetically-sealed S- and C-Band voltage-
controtled linear modulators incorporate a passive
driver with very wide modulation bandwidth. They are
wsed in an airborne ECM application.

TEMPERATURE-STABILIZED

DIGITAL ATTENUATOR

This digitally-controlled attenuator was specially
gesigned fora TACAN application and incorporates &
fastsettling temperature—stabilizingcircuit tomaintain
accuracy over a wide operating temperature range.

Frequency Range 1040 - 1150 MMz

Afitenuation Range..........-. B80dB min
Minimum StepSize. .. ...~ .. 0.125dB
Accuracy {at 23°C,
‘ingluding flatness)
0-64dB..... ... innnnn +0.7dB max
B4-80dB............es +1.0dB max
Attenuation Stability
{over —40 to +65°Crange).. .. 0.7dB max
Insertionboss. .. ... oovaaiinn 248 max
VEWR . ... oo 1.5 max

L A

S-Band C-Band
Unit Unit
Minimum Attenuation
Range{dB)............... 55 -]
Maximum Insertion
Loss{dBY........0ooevnns 22 35
Maximumn Input VSWR, . ... 15 1.55
Smait Signal
Bandwidth (MH2).......... 5 5
207 x 127 x 077

Size (approximate) .

. MPRU332
C MODEL Di953-2H5

Size (approximate)

MODEL [1953-245 LINEAR MODULATOR

MODEL 3290-80-0.5-1 DIGITAL ATTENUATOR
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and Modified Components

MILITARIZED HERMETICALLY-SEALED.
DIGITAL ATTENUATOR

This DCA is used in a guided missile test equipment
application.

MILITARIZED MONOSTABLE

PULSE MODULATOR

This X-Band pulse modulator is used aboard a high-
performance fighter aircraft.

Frequency Range............. 6-18 GHz ,
Attenuation Range............ 60dB min isolation ..........- peer .- .. 65dB min
Minimum StepSize. . ....... .- 0.25d8 Dwell Time (period during which
Maximum Insertion Loss unit will remain in isolation mode

B-1BGHZ . o oevrreennn 3dB regardless of state of control

16 - 1B GHZ. .o eeeiri e AdB SIgNal ... oae e 600 nsec nom
Maximum VSWR Sw:tchiqg Speed (over full

B-18GHZ. .. .. vrevnnnns 18 dynamic range}. .. ..o 35 nsec max

1B-18GHZ. .o vernennnn- 20 Insertioniess, ........ ... .- 1.5dB max

2787 % 20" x 08" VEWR.........ooviinnnnnss 1.75 max
Size (approximate}............ 3.07 %

_. PADGRAMMABLE
- AF ATTENUATAR

MODEL 3458-389 DIGITAL ATTENUATOR

MILITARIZED HERMETICALLY-SEALED
FREQUENCY TRANSLATOR

This ¥/Ku-Band phase shifter is used in an airborne
serrodyne application.

Frequency Transiation Range... DCtlo 300kHz

Carrier and Spurious
Suppression. . ............ - 20dBc min
tnsertiontoss. ............... 20dB max

35" x 40" x 16"

Size (approximate).. ...

MODEL 1544 PULSE MODULATOR

MILITARIZED HIGH-SPEED

BI-PHASE MODULATOR

This high-speed X/Ku-Band bi-phase modulator is us-
ed in an airborne ECM application.

Ditferential PhaseShift, .. .. ... 180° = 15°
Switching Speed............. 10 nsec max
Insertionloss. ............. .-

VYSWR ...
Size (approximate). .

NCROWAE

FREQUENCY
TRAKSLATOR

_ MER U332
| MODEL 1576

MODEL 1556A FREQUENCY TRANSLATOR

MODEL 1576 BL-PHASE MODULATOR

=2
reloy
B2
a2

a.
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Custom Products: Special and

MILITARIZED HIGH-SPEED
DIGITAL ATTENUATORS

These very high-speed programmable altenuators are
used in both ground and airborne military applications,
and feature nanosecond switching times from any at-
tenuation level to another.

Low-Band Mid-Band High-Band

Unit Unit Unit

Frequency

Range (GHz)...... 0.5-8.4 8-135 i3-19.5
Minimum

Attenuation

Range({dB}......... 70 70 70
Minimum Step

Size(dB).......... 0.55 0.55 0.85
Maximum

Switching

Speed {nsec)

{to 1dB of

finalvalue}......... 100 100 100
Maximum

Insertion Loss

dB)............... 12 12 14
Maximum input

VSWR............ 20 2.0 2.0
Size

{approximate}. ... 226" X 225" x 25" x

3.25" x 325" X 37" %

0.55"

0.85" 0.55"

MODEL 1554A-1 DIGITAL ATTENUATOR

MILITARIZED HIGH-SPEED TEMPERATURE-
STABILIZED AMPLITUDE MODULATOR

This high-speed linear modulator utilizes a fast setiling
temperature-stabilizing network to maintain its accuracy
over a wide-temperature range. ltoperates inan airborne
{uninhabited) environment.

Frequency Range.............. 8-18 GHz
Attenuation Range............. 60 dB min
Accuracy (including frequency
and temperature effects)
At insertion loss........... +0.8d8 max
At maximum attenuation. ... +1.6d8 max
Switching Speed (for increasing
attenuation) {within 2dB ot
final value) .. .. .......... 100 nsec max
Transfer Funetion. .. ........... 10dB/volt nominal
insertion Loss................. 4,0dB max
VEWR................. ... 2.0max
Temperature Range. ........... ~54°Cto +85°C
Size (approximate)............. 3.0"x1.8" x1.25"

2AZ2368

MODEL 1568 MODULATOR
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Modified Components {Cont.)

shown below.

speed are design features of both.

Frequency Range...... 0.5 t0 2 GHz
Attenuation Range..... 62 dB
Minimum Step Size.... 2 dB (E bits)
Accuracy (at 25°C,

including flatness)... +1dB
Switching Speed...... 1 sec max.
Monotonicity . ... .... .. Guaranteed
Insertion Loss. ........ 4 dB

+ 15 dBm (without per-
formance degradation)
1.6"Lx 1.6"W x 0.34"H

RF Input Power

Two new digital attenuators, custom-designed for high-reliabifity military applications, are

The 5-bit 62 dB hermetically-sealed model shown to the left is used in an airborne system.
it has a removable rf connector feature that enables the unit 1o be used as a *“drop-in
module”. The 53 dB version shown 1o the right Is used in a target simulation test set and
features 0.5 dB resolution. Small size, temperature-stabile performance and fast switching

Requirements for custom units for other applications are invited.

0.8 to 8.45 GHz

53 dB min.

0.5 dB (7 bits)

+0.5 dB or +4%,
whichever is greater

100 nsec max.

Guaranteed for steps of
1 dB or greater

6 dB

+ 15 dBm {without per-
formance degradation)

4.75"L x 2.30"W x 0.88"H
including mounting
flange

Frequency Range
Attenuation Range
Minimum Step Size....
Accuracy {(at 25°C,....
including flatness)
Switching Speed
Monotonicity

Insertion Loss
RF input Power

MODEL 1584 ATTENUATOR

MODEL 1588 ATTENUATCR

. cusToM:
* 'PRODUCTS.
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Power Measuring Equipment

in 19684, General Microwave achieved a break-
through in the field of power measuring equip-
ment when it developed the thermoelectric tech-
nique of rf and microwave power measurement.
This technique employs tft® (thin-film ther-
moelectric) power heads, which produce dc out-
put voitages diractly proportional to the absorbed
power.

Since then, power measuring products designed
and produced by General Microwave have
become the standard of performance, user conve-
nience and best-buy value — service-proved in a
wide range of military, industrial and commercial
applications.
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Selection Guide

Product

- EQUIPMENT.

PEAK POWER Automatically measures and
METER, displays Pulse Peak Power,
AUTOMATIC Instantaneous Power,
Mode! 478A CW Power, Pulse Rise and Fall
Times, Pulse Width and Pulse
Period. Frequency range to 26.5 108
GHz, power range to +15 dBm,
selé-contained CRT, 1EEE-488
GPIB Programmable, optional
GIIL compatibifity for MATE and
ATLAS programming.
Single range operation over a
;gﬂaéiG;ETEﬂ 50 dB dynamic range. Digital
+ | readout in dBm, internal
DIGITAL calibrator, automatic Zero set
Model 4758 and scale indication, power head [ 113
overload ingicator, bulit-in
calibration factor compensatoer.
Optional IEEE 488 bus, BCD
output, remotely programmable
zero.
AVERAGE 55 dB dynamic range. Anatog
POWER METER, | readout, internal calibrator,
ANALOG automatic zero set, builtin call- 118
Model 476 bration factor compensator,
DVMirecorder output.
POWER HEADS | Up to 3 W. Waveguide, coaxial
Seties 4200 and miniature coxdal types
for use with {with SMA or N input
Models 4758 connectors). 118
and 476
Power Meters
CALIBRATOR For rapid precision calibration of
Model 308 Models 475B and 476 Power 129
Meters.
POWER METER 40 dB dynamic range. Chopper-
AMPLIFIER stabilized dc ampilifier (no 120
Model 468 readout meter) {or systems
applications.
POWER HEADS Upto 3W. Waveguide, coaxial
Series 44 and miniature coaxdal types
and 420 {with SMA or N input connec-
for use with tors). inctudes efficiency 122
Model 468 compensator.
Power Metar
Ampifier
POWER Up to 100 mW. Includes tit power
MONITORS sensor and do amplifier in single
Models N445A, compact package, for focal or 124
N446A, N4258, rernote power monitoring.
NA26B, N427B 30 dB dynamic range.
HIGH 50 dBm 1o — 20 dBm. includes
SENSITIVITY temperature-compensated
POWER Schottky pawer sensor-and de
MONITOR amplifier in single compact 127
Mode! N4a7 package, for local or remote
power monitering.
ACCESSORIES Tool kit, rack adapter, special
| cables, battery pack. 130
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POWER MEASURING
EQUIPMENT, .-

Model 478A
Automatic Peak Power Meter

» Measures and Digitally Displays
Puise Peak Power
Instantanecus Power
CW Power
Pulse Rise and Fall Times
Pulse Width
Pulse Period

« Frequency Range: 0.75 to 26.5 GHz

« Power Range: —30 to +15 dBm
¢ Accuracy: To $0.3dB
« Pulse Width: 15 nsec to CW
» Automatic or Manual Operation
« Sell-Contained CRT
» Automatic Frequency and Amplitude
Compensation
« |EEE-488 GPIB Programmable
« Optional CliL
Compatibility for MATE
and ATLAS Programming.

INTRODUCTION

The Model 478A Automatic Peak Power Meter, with
its associated Mode! N436A or M438A Power Head,
is a powerful and flexible new instrument designed
to measure and display the characteristics of
pulsed microwave: signals. In addition to offering
significant improvements in accuracy, sensitivity
and video bandwidth, the instrument offers full
programmabllity via an IEEE-488 GPIB data bus for
use with computer based automatic test systems.

POWER METER

Operating with a microprocessor-based sampled
data system, the power meter digitizes the detected
input signal and creates a composite representation
of that signal. All operations may be controlled
locally through a front panet keyboard with
measurement parameters selected from an initiating
menu, or remotely via the GPIB interfage. In the
Automatic mode of operation, the input is displayed
on a calibrated graph with machine-selected time
base and power scales.

The Model 478A is designed lo be easily calibrated
and maintained in the field. RF calibration can be
verified using CW standards. An internal test
routine is included to facilitate test and circuit
calibration, and the time base is automatically
calibrated against a crystal-controfled clock each
time the powar meter is turned on.

POWER HEAD

The Models N436A and MA438A are temperature-
compensated power heads that employ low-barrier
Schottky diode detectors mounted on a thin-film
substrate. A matching circuit optimizes both the
VSWHR and frequency sensitivity. The standard
power head is furnished with a five feot cable.
Other lengths are available on special order.

Each power head is supplied with a customized
ROM to be installed in the Model 478A which then
compensates for the individual power head square-
law deviation and frequency response
characteristics.

NAVF {ORPORATION
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Model 478A
Autfomatic Peak Power Meter

APPLICATIONS

In addition to the absolute measurement in linear
(watts) or logarithmic (dB) units of peak power,
referred to the input of the power head, the Modei
478A can be used in the following measurement
procedures:

« Relative power measurements (in dB mode):
To make gain or loss measurements with respect to
an arbitrary reference.

« Measurement of iransient and steady state
VSWR: To characterize system performance under
“hot switching’” as well as “dwell” intervals.

+ Measurement of a selected pulse in a
repetitive burst: Trigger detay can be preset to
select any pulse among a pulse train for dispiay
with optimum resolution.

« Measurement through directlonal couplers or
other lossy devices: By using the Relative Offset
feature, the de-coupling factor is added to the
measured levels to provide a correctly scaled
power indication.

« Measurement of power versus freguency: The
unit can be configured in conjunction with suitable
external test equipment to display the frequency
response characteristics of pulsed or CW signals.

FEATURES

« Automatic Operation: The time base and power
scale are automatically selected to fully
characterize and obtain the best presentation of the
pulse being measured.

» Manual Operation: The keyboard control permits
selection of the desired time base and power scale.

« Built-in Display: A 7" CRT presents a calibrated
display of the detected signal as well as an
alpha-numeric readout of amplitude and time. Peak
power and instantangous power values are digitally
displayed at up to three different selectable timas
in either linear or logarithmic units by the use of a
novel three-cursor system. Pulse rise and fall times,
pulse width and pulse period are also digitaily
displayed via a time interval measurement between
selectable pulse power levels.

» Menu Mode: A prompted menu permits selection of
Automatic or Manual operation, trigger source, Trigger
Delay, internal trigger level, time base, power scale,
Relative Offset, Display Offset, Normal or Extended
Range, local or remote IEEE-488 GPIB operation, and
operating frequency for optimum accuracy
compensation.

« Frequency and Amplitude Compensation: The
Model 478A automatically comrects for square-law
deviation and frequency response characteristics of the
power head at the operating. frequency.

« Short-Sweep Cycle: The number of sample points
per sweep can be selected from 1 to 201. Reducing
the number of the sample points resuits in more rapid
updating of the display, theraby enabling higher-speed
system operation.

« Digital Averaging: Enhances low tevel signal-to-
noise ratio by a factor of up to 10:1,

« Relative Offset: Automatically scales display to
compensate for external gain or loss.

« Display Offset: Permits a vertical shifting of the
display for more detailed examination of the measured
pulse.

« Trigger Select: Gives choice of internal or external
triggers or CW operation in both Automatic and Manual
modes.

+ Trigger Delay: Delayed trigger capability provides
pulse sampling flexibility.

« Hold Mode: Retains display for further analysis after
signal input has been removed.

« Video Output: Provides real time buffered output of
the detected waveform via rear BNC connector.

« X-¥Y Recorder Output: Provides horizontal and
vertical outputs and pen lift command; associated
switch compensates for a variety of recoerder
characteristics.

« IEEE-488 GPIB Programmability: Permits use of
unit as part of an IEEE-488 GPIB system to receive
commands from a controller and transmit measured

data to other instruments on the bus.

« Overload Indication: Automatically indicates that
input to power head has exceeded +15 dBm

« Option 09: ClIL Compatibility for MATE and
ATLAS Programming: Option 09 enables the Model
478A to recognize commands written in the Control
Interface Intermediate Language (CIL).
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POWER MEASURING

Model 478A
Automatic Peak Power Meter

o Moo

4-8.

&

. Time base. A ten-division graph with ranges from
10 nsec/division 19 100 msec/division.

Power scale. A five-division graph with ranges from
0.1 to 20 dBm (or dB)/division or 1 uWto 2
Mwidivision.

The pulse peak power level.

Three independently adjustable cursors:

Cursor 2 establishes the reference power level;
cursors + and # are set to any desired power level
with respect to the reference power level’
(i.e.—10%, 50%, 90%, etc.). These curscrs are
used to make time and instantaneous power
measurements.

. The instantaneous power level at the selected

cursor {+ or #).

Tite time difference between the + and # ctarsors,
AUTO: Indicates that both the time base and power
scale have been optimally selected for the
measured pulse.

The following annunciators are not shown above
but are iluminated under the appropriate operating
conditions:

REM: Indicates unit is being controlled by

the IEEE-GPIB system.

REMLLO: Local lockout when on |EEE-GPIB
system.

AVG: Indicates Digital Averaging is employed.

This teaturs is particularly useful on noisy signals.
REL OS: indicates use of Relative Offset.

Range from -99.99 1o +99.99 dB.

HOLD: Indicates that further sampling of incoming
signais has ceased and that waveform has been
“irazen” for further analysis.

£XD AG: Indicates unit is in the Extended Range.
Additional dynamic range is provided with some
sacrifice in video bandwidth.

PLOTR: indicates X-Y recorder output is activated.
NO TRIG: Indicates a loss of adequate trigger [evel.
OVERLOAD: Indicates when input to power head
exceeds +15 dBm.

LOCAL: indicates that GPIB is disabled.

FR--ETRAMOOED

A

T o m 9 O

— OPERATING HMODE
TRIGGER SELECT
TRIGGER DELAY
TRIG. LEVEL (IHT
TIME BRASE
JERTICAL ©
RELATIVE O
DISPLAY OF
EXTENDED RAH

FREQUENCY
1EEE~488 BUS

USE WITH HEAD
F= VPS50 TO L

Oms
ONLY >

. Select Automatic or Manual mode of operation.

. Select Internal or External Trigger, Triggered CW,

or CW operation,

. Enter Trigger Delay.

. Select Internal Trigger Level.

. Select time base.

. Select powsr scale.

. Select Relative Offset.

. Select Display Offset.

. Select Extended Range.

. Enter operating frequency from 0.75 fo 26.5 GHz

for autormatic compensation of power head
square-law deviation and frequency response
characteristics.

. Select local operation or use of IEEE-488 GPIB

for remote cparation.

. A fietd replaceable ROM in the Model 478A

automatically compensates for square-taw deviation
and frequency response characteristics of the
power head with this serial number. "B indicates
the frequency range and “Tr” indicates the
inherent rise time of the power head.
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Model 478A
Specifications

SPECIFICATIONS

Power Range
Normal Range: =20 to +15 dBm with N436A

- 14 to +15 dBm with M438A

-30 to +15 dBm with N436A

~24 to +15 dBm with M438A

Extended Range:

Pulse Width
Normal Range: 15 nsec to 1 sec ang CW
Extended Range: 1.5 usec to 1 sec and CW
Video Bandwidth and Rise/Fall
Times {10-90%/90-10%)"

Normal Range: 35 MHz, 10 nsec
Extended Renge: 500¢ kHz, 700 nsec

Frequency Range™: 0.75 to 18 GHz with N436A
0.75 to 26.5 GHz with M4338A
Accuracy: See Figure 1 to the right
Maximum Safe
Input Power: +20 dBm CW, +30 dBm peak
{1 pnsec max pulse width, 1% duty cycle)

Frequency Response

Compensated: +0.1 dB to 18 GHz
#0.3 dB to 26.5 GHz (M438A only)
Uncompensated: +0.3 dB 108 GHz

+0.5 dB to 18 GHz
£1.0 dB to 26,5 GHz (M438A only)

Imput lmpedaﬁce: 50 ohms nominat

N436A VSWR: 1.2:1to 8 GHz
1.4:1 10 18 GHz
M438A VSWR: 2:1to0 8 GHz

1.

1.35:1 10 18 GHz

1.7:1 to 26.5 GHz

Power Scale

Range: From 0.1 to 20 dBm (or dB)/divisicn or 1uW to
2 MWi/division in a 1-2-5 sequence

Relative Offset
Range: From -99.99 to +99.99 dB

Time Base Range: From 10 nsec/division to 100 msec/
division in a 1-2-5 sequence
Trigger Delay
Range: Framn 1 nsec to 1 sec with resolution of t nsec
External Trigger
Requiremenis: +1.5V to + 5V pulse into 50 ohms
Trigger Delay Uncertainty

For delays up to 1 usec: 2 nsec max

For delays above 1rsec: 10 nsec max
Nominal Measurement Time: 2 seconds®

(1) See Power Head Options on page 112.

{2) At 201 sampies par éwaep in Marnwal mode; faster at lower number
of samples; stower in Automatic mode or with wida or fow repetition
rate pulses.

Internal Trigger Level Range

Normal Range: — 15 to +15 dBm with N436A
-10 to +15 dBm with M438A
—-25to +15 dBm with N436A
—20 to +15 dBm with M438A

Self Contained Display: Buiit-in 77 CRT. Graph area is
201 horizontal by 181 vertical cells, which are organized
into 10 horizontat and 5 vertical major divisions

Display Offset
Range: Up to 2 MW or O to + 100 dBm (or dB}.

Samples: Selectable up to 201 per swesp.

IEEE-488 GPIB

Programmabhifity: Unit is fully programmabls via an [EEE-488

GPIB data bus to receive commands from a controller and

transmit measured data to cther instruments on the bus.
Function Subsets: SRI, SHi, AHI, T8, TEO, L4, LEO, RLI,
PPO, DCI and DTI are implemented.

Video Qutput: Real time buffered output; nominal 375 mv
full scale into 50 chms.

X-Y Recorder Cutput: Horizontal and vertical outputs of
+ 10V full scafe and pen litt command via contact closure.
Operating Temperature Range: + 15 {0 +35°C
Power Requirements: 100, 120, 22¢ or 240 VAC,

+5%, —10%; 48 to 63 Hz; 150 watts
Power Head Connector

N436A: Type N, male

M438A: Type APC 3.5 mm, male

Extended Range:

Figure 1A « Model 47BAMN436A Accusacy
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Model 478A

Specifications

Weight

Nominal Dimensions

Modet 478A: 7.0" (177.8mm) H x 17.0 {431.8mm) W x
18.0" {457.2 mm) L excluding projections

Mode] N436A: 1.27" (32.3 mm) diameter x 3.01” (76.5 mm) length
{including rf connector), plus 5-foot umbilical cable assembly

Model M438A: 1.27” (32.3 mm) diameter x 2.40" (61 mm) length
{including rf connector), plus 5-foot umbilical cable assembly.

Model 478A: 39.5 Ibs. (17.9 kg)
Model N436A: 9.0 oz. (255 gm)
Model M438A: 8.7 oz. (246 gm)

POWER METER OPTIONS
Model 478AR: 19" Rack Mount Configuration
Option 01: Rear Panel Power Head Input
Option 09: CHIL Compatibility for MATE and ATLAS Programming

POWER HEAD OPTIONS

OPTION FREQUENCY RANGE VIDEQ RISE/FALL
MN436A M438A BANDWIDTH TIMES
02 100 MHz - 18 GHz- [100 MHZ - 26.5 GHz 4.7 MHz 75 nsec
03 500 MHz.- 18 GHz |500 MHz - 26.5 GHz 23 MHz 15 nsec
13 5 MHz - 18 GHz 5 MHz . 26.5 GHz 250 kHz 4 usec
15 70 MHz - 18 GHz | 70 MHz - 26.5 GHz 3.3 MHz 107 nsec
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Model 475B

Digital Thermoelectric Power Meter

With Optional IEEE-488 Bus

The Model 4758 is a third-generation equipment
employing the service-proved thermoelectric technique
of rf and microwave power measurement piocneered by
General Microwave more than a decade ago.

FEATURES

This model incorporates a number of features that
enhance accuracy, dynamic range and convenience of
operation.

Self-Calibrating

Prominent among these is a self-calibration capability
employing a highly stable 10 kHz oscillator which
assures that the gain of the power meter is matched to
the sensitivity of the tft power head in use. Calibration
of the power meter-power head assemblage is conve-
niently checked and adjusted at the Model 475B front

panel without disconnecting the power head from the rf &

system under measurement. This is particularly useful
in applications where the power head is remote from
the power meter or in systems where access to the
power head is inconvenient.

Automatic Zero Set, Scale Indication
And Overload Indicator

Another feature of the Mode! 475B is automatic zero set

which is activated by means of a front panel push-

hutton. In addition, the unit provides automatic scale in- |

dication when changing from a power head of one
dynamic range to another, and an indicator {0 warn of
power head overload.

Single Range Operation

The Model 475B employs a logarithmic amplifier with a
100 dB (50 dB square faw) dynamic range to convert the
finear amplified cutput of the power headto a
togarithmic signal for presentation on the self-contained
334 digit display.

Configuration

The Model 475B is packaged in the third-rack configura-
tion convenient for bench use or rack mounting.
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Model 475B
Digital Thermoelectric Power Meter

OPTIONS AVAILABLE

IEEE 488 Bus

An interface to the |[EEE-488 Bus can be provided. This bus interface
allows the Model 4758 to communicate with a controller or other in-
strurments on the bus. Using this option, the Mode! 4758 can be
remotely zeroed, put into a “Hold” mode (which “freezes” the
display), or have its data placed on the bus to be read by other
devices.

BCD Output

This option provides a standard 1 - 2 - 4 - § parallel BCD output.
There are three full decades plus one half decade, brought out on 14
lines. The logic is positive true with a fanout capability of two stan-
dard TTL loads. Additicnal lines include polarity information, data
ready, out of range signal and a data “Hold” function.

Programmable Zero
This option provides a means of remotely zercing the Model 4758
using a TTL contrel line brought in through-the BCD connector.

H#t® POWER HEADS

The-Model 4758 is designed to operate with the Series 4200 coaxial
and waveguide power heads. The power range of the Model 4758 is
dependent on the power head used, as follows:

/POWERHEAD:"
- MA240A, N4240A (coaxia
L X42400, 142406, Ka2400,; ; X
WMA2aA; NaZa1Adgoaxial) - v e
:N4243 (coaxial) - Lo e

For a complete description of these power
heads, see pages 118 and 119.
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Model 4758
Specifications

POWER' | INPUT POWER | ACCURACY

HEAD. . | LEVEL {dBmj.". -(dBy

INUSE [ FROM [ 1O 15-35°c :

Tk +5 Ty R R v R T T

2400y [ =s0 | #5 [ 005 [ +02 [00TEWRP
N T T e T BT T T e e

S o415 200 | w0 w02 [ 7o e

(M2A [ =20 | wi5 | 005 %02 | OIpWPP
R I - T S o -
Qe 3 [ +005 2025 T o

Naza3 N ¢ 1 =01 =03 | 0uWRP

£ D:gltai thermoelectnc power
. meter; for use with Series:4200
. coaxiak ang. wavegmde power-
“heads. - -

Instrument* Type.

Dynarriic_'Réngé. .. From® —368 o+ 35 dElm

Resolution . 0.01.dB®

. Self contained. 10 kHz oscﬂlator is.
.‘operated by front:pane] switch;. -+~
- (Accuracy: =0.3% at-#25°C .-

Self Cailbratmn. .

-Zero Se: esa ' w20 Automatic, operateci byiront~panei
Do :.buttor:

‘Ri. Disable.- .z . .':,Prowdes ground closure. at rear..

‘- gonnectorin. auto-zero and cahbra :
" tlon'modes. ¢+

-Automatic mcilcator correspondmg

* o power head in use:

Scale Selectlcm

Power Head Callbratmn
Faclor Compensamr

: Cont:nuousw var:able front -pangl:
-, control; range ;sBGto 100% 7

Power Head Overiuad
Indlcalor

L .Automatlc bhnks when maxtmum
. ‘rating.of power head is excesded..

Drsplay Digital, direct réading inv dBm

Relative Power Meler. .. .. .. Front-panet analog meter

Response Tima {to 0.1'dB).._, 3 sec. [approx) -

Rear mounted connector prowdes
* putput proportional to indicated .
o power. Scaling factoris IV10dB -
S {#1V =-+10 dBm); minimum-
load resistance-of 1000 chms.

Recorder -Output

Inpu1 Power. . ... .....i00. 115230V +10%,50—1000 Hz, .
P 20walts . .
Input Connector._... + v eein i FrONE panel ‘mounted. (Optlonai
o S ' -reaf panel location} .
Dimensions {max). ... ..... 615" (156 mm}H x.5.22" " "~

- (13Bmm)W'x 1481”376 Mm) O '

(excluding pro1ec1|ons)

Approximate Weight:. ... /111bs B kgh

(1) Equivalent input power variation.
{2) 0.1 dB for lowest 10 dB.

OPTIONS AVAILABLE

Option 01.  Input connecter re-positioned to
the rear. :

Standard 1-2-4-8 parallel or
serial BCD output made
available from rear-mounted
Amphenol 57-40240 (or equal)
connector {fanout 2 TTL loads).
IEEE-488 Standard

(connector is AMP 552840-1 or
equal). This option cannot be
ordered in conjunction with
Option 02 or 04.

Programmable zero set input
{uses BCD connector—See
Option 02 above). This opt:on can
be ordered by itself or in conjunc-
tion with Option 02.

Option 02

Option 03.

Option 04.

ACCESSORIES AVAILABLE: See pages 129
and 130.

POWER MEASURING.
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Model 476

Thermoelectric Power Meter

The Model 478 is a third-generation equipment, empioy-

1 system under measurement. This is particularly useful

|| the power meter, or in systems where access to the
1 power head is inconvenient.

| Ancther feature of the Model 476 is autornatic zero set
it which can be activated on any range by means of a

| heads of one dynamic range to another.

.| Configuration

"] The Model 476 is packaged in the third-rack con-
| figuration convenient for bench use or rack

| mounting. For portable and field applications, an

ing the service-praved thermoelectric technique of rf
and microwave power measurement pioneered by
General Microwave more than a decade ago.

FEATURES

This model incorporates a number of features that
enhance accuracy, dynamic range and convenience of
operation.

Self-Calibrating

Prominent among these is a self-calibration capability
employing a highly stable 10 kHz oscillator which
assures that the gain of the power meter is matched to
the sensitivity of the power head in use. Calibration of
the power meter-power head assemblage is conven-
iently checked and adjusted at the power meter’s front
panel without disconnecting tha power head from the rf

in applications where the power head is remote from

Automatic Zero Set and Scale Indlcation

iront panel push-button. In addition, the unit provides
automatic scale indication when ¢hanging from power

optional rechargeable battery pack is availabie.
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Model 476
Thermoelectric Power Meter

ift® POWER HEADS

The Modei 476 is designed to operate with the {:10‘"9’ i
Series 4200 coaxial and waveguide power heads. - M4240A; N4240A (coaxi
The power range of the Model 476 is dependent X42400, 4240G; Kaz40C,

N A “A4240C (wavegu:de ;
on the power head used, as indicated in chart at WZATE N 4241 7y

right. -(coamal)
N o

For a complete description of these power
heads, see pages 118 and 118.

Specifications

Dimensions. {max).

)it
32 mm}W. 1 31 (287
,mm) D excludmg pr()jectlo

Approximate Weight . . .. 71bs. (3.2 kg3 e
=

OPTION AVAILABLE é%
Option01........ Input connector re- &Y
positioned to the rear. B

ACCESSORIES 2

AVAILABLE .. ... See pages 129 and 130,
and footnote below.

*When used with the Medel N4243, it is necessary to
rmanuzlty correct the Model 476 indication by multipiying
Wi and mW readings by 100, or adding 20 to dBm
readings. Alternatety, the need for manual correction of the
indication can be eliminated by replacing the Medet 476
RANGE dial. Order a PIN 7907-5 dial.

117




Series 4200 1ft® Power Heads,
Coaxial, Miniature Coaxial and Waveguide

1

Series 4200 tft Power Heads employ the well-
established thermoelectric technique of rf and
microwave power measurement pioneered by General
Microwave more than a decade ago. Designed for use
with the Models 475B and 476 Power Meters, the Series
4200 includes four waveguide models with a power '
range of 10 mW (+ 10 dBm) full scale, plus five coaxial
units in power ranges of 10 mwW, 100 mW and 3 W ( + 10,
+20 and + 35 dBm). The 10 and 100 mW coaxial units
are available with type SMA or N input connectors.

The power head design uses thin-film metallic loads to
absorb incident rf power. By constructing the rf load as
a bi-metallic element, vacuum-deposited on a thin
dielectric substrate, pairs of thermoelectric junctions
are created. Half of the junctions are thermally “sinked”
to the transmission line conductors, while the others
are located within the air space between. These latter
junctions constitute aimost the entire calorimetric
mass, enabling high sensitivity and fast response time.

The absorption of rf power by the load creates a -
temperature difference between the hot and cold junc-
tions that gives rise to a thermoelectric emf. By keeping
this temperature differential smali, the load acts as a
true square-law (rms) device, producing a dc output
voltage directly proportional to the absorbed power.

Measures CW and Modulated Signals

The element within the power head responds only to
the rms vaiue of the input power and it is completely in-
sensitive to waveshape. Pulsed, amplitude-modulated
and CW signals are measured with equal accuracy.

Power Overload

Overload input levels up to 300% of the maximurm rated
|| power are safely handled. Long term stability is insured
| by stringent inspection and aging procedures.

Field Repairable
In the event that replacement of the element becomes

necessary, it can be readily performed at the user's
facilities.
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Series 4200 {ft® Power Heads,

individually Calibrated

All units are individually calibrated against NBS-
certified standards for calibration factor vs. fre-
quency. (The.calibration factor data for the
Model N4243 include the errors associated with

Coaxial, Miniature Coaxial and Waveguide

the built-in attenuator.) Compensation for the

calibration factor is accomplished by means of a
calibrated controf located on the front panel of

the Models 475B and 476 Power Meters. oth

Remote Monitoring

The power heads are normally supplied with a
five-foot umbilical cable. Special length cables
or extension cables (see page 130) can be
provided where greater separation between

power head and power meter is required.

The power head and meter will operate
satisfactorily even when separated from each

er by hundreds of feet.

Specifications

~54°C to
-85°C"

0

(2)
(3
(4
(5)
®
N
®
9

While the power heads will take overloads for short periods of time, extended periods of operation at overload levels may result in
permanent change in the element characteristics or even burnout. Maximum care should be exercised to avoid such an occurence.

Except in the range from 0.010 to 0.015 GHz where VSWR may rise to 1.5.
Maximum, excluding rf connector, cable, multi-pin connector.

Maximum, including rf connector, but excluding cable, and muiti-pin connector.

At maximum puise power.

Derate at 0.2 mW/°C from +60°C to 4 85°C.
Derate at 1.4 mW/°C from +50°C to +85°C.
Derate at 50 mW/°C from +65°Cto +85°C.
See Footnote on page 118.

{10) Other Environmental Ratings are the same as those on page 126.

POWER JEASURIN
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Model 468
Power Meter Amplifier

The Model 468 is a chopper-stabilized dc amplifier with
high gain stability, specially designed for use in rf
systems requiring high-quality, drift-free power
measurements. This unit enables the systems designer
to construct his own power meter in modular form
without losing any of the performance normally found
only in complete laboratory instruments.

On the instrument’s most sensitive range, — 30 dBm full
scale, noise and drift is less than £ 1% peak-to-peak of
full scale, and is correspondingly less on the higher
ranges. In applications where measurements are limited
to power levels above — 25 dBm, noise and drift are
essentially negligible, thereby eliminating zero setting.

Thus, the Mode! 468 is ideally suited for systems requir-
ing accurate unattended power measuring equipment
with long-term stability.

The Model 468 is compatible with all Series 420 and 44
power heads. (See tabulation on page 121 for detailed
information regarding power ranges when used with
various power heads.)

For any power head selected, the Model 468 provides a
choice of four power ranges yielding a dynamic range of
40 dB. Range selection is accomplished by contact
closures to ground of the appropriate connector ping, as
shown below in the typical setup for measuring rf power.

TYPICAL SET-UP FOR OPERATION

RANGE*

r—-oj—
RF v o POWER MODEL
N HEAD 468 —®

%

* OPTIONAL f ZERO* Jj
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Model 468
Power Meter Amplifier

The Model 468 can also be used with systems requiring 51 H
multi-point measurements since individual amplifiers SpeCIflcqhonS
can be located at each measurement focation. reaUEnGY. RAnae i 00T fo 40

The Modet 468 requires only a low voltage dc supply for
operation. The use of a recorder, panel meter, range
switch and zero-set control is optional.

Special versions of the Model 468 are available which
feature automatic zero setting and fully automatic range
selection. Both the standard and special versions can
be supplied to meet military specifications.

A full line of thin-film thermoelectric waveguide and
coaxial power heads is availabie for operation with the
Model 468 Power Meter Amplifier. The average power
range of the-amplifier is dependent on the specific
power head used, as indicated in chart below.

For complete description of these power heads, see
pages 122 and 123.

et ] 588 =08
(149.4)

h— - —4 — | CONN.RECEP,
MSI0ZA0-2TP - }_..
CC {NSIG JIT |42 (Mae tumished)

1

b le

\- 41 =04 (104) A -

(1) (Mates with

f / Gonnecior lumigned }
632 UNG-2B-38 MIN, OP. vl porwer head)
4-HOLES 24

i)
632 UNG-28- 38 MIN. DP.
2 HOLES

OUTLINE DIMENSIONS
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Series 44 and 420 {ft®Power Heads,
Coaxial, Miniature Coaxial and Waveguide

These two series of power heads utilize the same pro-
ven power measuring techniques discussed in the
Series 4200 description on page 118. Available in
waveguide or coaxial models, they are designed for use
with the Model 468 Power Meter Amplifier and earlier
Series 460, 467 and 471 Power Meters. Measurements
of power levels as low as 0.14 W(— 40 dBm) can be
made with the Models N422C and 468. Direct-reading
power measurements up to 3 watts (+ 35 dBm) can be
made with the Model N443. Other models provide in-
termediate power ranges.

Each power head is factory-calibrated for effective effi-
ciency at various fixed frequencies over its band and
tested on a swept-frequency basis. The data are
stamped on a graph mounted on the power head
enclosure. A calibrated control is provided on each
power head to correct for its effective efficiency. When
this control is set to the measured or interpolated value,
the power meter or amplifier will automatically correct
for and eliminate this error. (The efficiency data for the
Model N443 include the errors associated with the built-
in attenuator.)

These power heads can be operated at distances up to
several hundred feet from the power meter or amplifier.
Standard units are provided with a five-foot umbilical
cable. Special length cables or extension cables (see
page 130) can be provided where greater separation
between the power head and instrument is required.
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Series 44 and 420
Specifications

: - Storage-
:'Qpeyating'

L 10:
foCﬂif"

Element Temperature
- Sensitivity: =1
- Fisld-Replaceable:”
* Elements "

- Diameter: 0 g
“{nominat):’. - N e RT &< X2t y)) R
G 286MeE 2,950 2B eI 2 95

“Length . -

+1(68'mm) |(75 mm)}(68 mm)|(75.mm)
L e BSOS
o HTSgM) o

,\:Ne'i':ght (zip;i_ro _

{1} While the power heads wili take overloads for short periods of time, extended periods of operation at overload levels may result in permanent
change in the element characteristics or even burnout. Maximum care should be exercised to avoid such an ocourrence.
(2) Except in the range from 0.010 to 0.015 GHz where VSWR may rise to 1,75,
{3) Exceptin the range from 0.010 to 0.015 GHz where VSWR may rise to 1.5.
(4) Maximum, excluding rf connector, cable, muiti-pin connector and efficiency control.
(5) Maximum, including rf connector, but excluding cable and mulli-pin connector.
(6) At maximum pulse power.
(7} Derate at 0.2 mW/°C from +60°C to +85°C.
(8) Derate at 1.4 mW/°C from +50°Cto +85°C.
(@) Derate at 50 mW/°C from +85°C to +85°C.
{10) Derate at 0,02 mW/°C from +60°Cto +85°C
(11) Other Environmentai Ratings are the same as those on page 126.
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Models N445A, N446A, N425B, N426B, N427B
Integrated Thermoelectric Power Monitors

These power monitors are compact, integrated
assemblies of thermoelectric power sensors and dc

| ampiifiers specially designed for system power monitor-
ing at iocal or remote locations. Small size and light
weight make them ideal for difficult systems packaging
requirements, and choice of readout type and location
is flexible — all this is accomplished without sacrificing
high accuracy, excellent stability or economy.

Moduiated, puised, or cw signais from 0.01 to 18 GHz
are measured over a 30 dB dynamic range covered in
three convenient decade steps. Power levels as low as
- 30 dBm (1 W) and as high as + 20 dBm (100 mW)
can be measured. Provisions for remote range selection
and zero setting are inciuded.

The monitor output is a dc analog signal.which may be
connected to readouts in either a constant current or
constant voltage mode, direcily scaleable in milliwatts.
The constant current output is 1 milliampere full scale,
and the constant voltage output is adjustable up to —10
volts full scale. For remote readout distances up o
many hundreds of feet, the constant current connection
provides a stable reading free from errors caused by
long line wire resistance values. Where the readout
device is a voitmeter, or for such applications as sweep
generator levelling, the constant voltage mode of opera-
tion is available.

The carefully designed amplifier section, when com-
bined with the excellent stability of the thermoelectric
power sensor, assures exceptionally low noise and drift.
A wide operating temperature range of —55°C to
+85°C is also featured.

The Type N rf connector conforms o MIL-C-38012, and
the dc and signal output connector mates with a fur-
nished MS3116E plug connector. Rugged construction
is featured throughout.
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Models N445A, N446A, N425B, N426B, N427B
Integrated Thermoelectric Power Monitors

N

< £ 25K, 10T
- ZERO

MS3116E14-158 (FURNISHED)

/

0 +15VDC, 10 mA PS

& —15VDC,10mAPS  }——0

m;g E@**OR Fod*
——z - VOLTAGE OUTPUT

Least Sensitive =
O

O
Range Select

Most Sensitive

[0
ANNNNNNNN

When voltage output is used, cennect resistor (Red) bet-
ween pins C and D. Qutput between pins D and L will be
— 1 Volt per 1000 ohms of resistance of Red with a max-
imum value of — 10V fi.e. — 10,000 ohms). Simultaneous
use of voltage and current modes is also possible.

Any number of 1 mA meters may be connected in series
provided total pins C-D loop resistance does not exceed
10,000 ohms.

TYPICAL SET-UP FOR OPERATION

x*

OUTLINE DIMENSIONS
2.03" (52mm) A

I
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Models N445A, N446A, N425B, N426B, N4278B
Specifications

ENVIRONMENTAL RATINGS

Shock . ....... ... . MIL-STD-202F, Method 213B, Cond. B {75G, 6 msec)

Vibration. ............... MIL-STD-202F, Method 204D, Cond. B {.06” double amplitude
or 16@G, whichever is less)

Altitude . . . .. .. P e MIL-STD-202F, Method 105C, Cond. B {50,000 ft.)

Temp. Cycling........... MIL-STD-202F, Method 107D, Cond. A, 5 cycles

(1) Except in the range from 0.010 to 0.015 GHz, where VSWR may rise to 1.5.

{2} Except in the range from 0,010 to 0015 GHz, where VSWR may rise to 1.75.

(3) Excluding RF calibration error.

(4) On ieast sensitive range. Proportionately more on lower power ranges.

(5) Over temperature range from - 25°C to +85°C.

Over full temperature range:
Models N445A, N446 A, N425B and N426B: 0.03% F.5./°C.
Model N4278: 0.05% F.S./°C.

{6) At maximum pulse power.

{7} While the units will take overtoads for short periods of time, extended periods of operation at over-
load levels may result in permanent change in the element characteristics or even burnout. Maximum
care should be exercised to avoid such an occurrence.

{8) Derate at 0.2 mW/°C from +60°C to +85°C.

(@ Derate at 1.4 mW/°C from +350°Cto +85°C.

(10) Derate at 0.02 mW/°C from +80°C to +85°C
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Model N447

High-Sensitivity Crystal Power Monitor

-~ 50 to -20 dBm

The Model N447 Power Monitor is a compact, inte-
grated assembly of a temperature-compensated low-
barrier Schottky power sensor and a dc ampiifier
specially designed for system power monitoring at
local or remote locations. Small size and light weight
make it ideal for difficult systems packaging require-
ments, and choice of readout type and location is
fiexible—all this is accomplished without sacrificing
high accuracy, exceilent stability or economy.

Moduiated, pulsed, or cw signais from 0.01 to 18 GHz
are measured over a 30 dB dynamic range covered in
three convenient decade steps. Power levels as low
as —50 dBm (10 nW) can be measured. Provisions
for remote range selection and zero setting are
included.

The monitor output is a dc analog-signal which may
be connected to readouts in either a constant current
or constant voltage mode, directly scaleable in
milliwatts. The constant current output is 1 milli-
ampere full scale, and the constant voltage output is
adjustable up to — 10 volts full scaie. For remote
readout distances up to many hundreds of feet, the
constant current connection provides a stable reading
free from errors caused by long line wire resistance
values. Where the readout device is a voitmeter, or
for such applications as sweep generator leveling, the
constant voltage mode of operation is available.

The carefully designed ampilifier section, when com-
bined with the power sensor, assures exceptionally
low noise and drift. A wide operating temperature
range of —20°C to +85°C is also featured.

The Type N rf connector conforms to MIL-C-39012,
and the dc and signal output connector mates with a
furnished MS3116E plug connector. Rugged construc-
tion is featured throughout.
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Model N447
Specifications

TTemperature: Sensitivity

-+ CW, Overioad: Rating™::

 Max:: Pulse: Eriergy-at +25%C (W ji. se

- Max. Pulse’ Power-at.+25°Ci()

- :Max.:Pulse-Duration:ati 425

'='-‘.0utp.ut s
= Gurrent; Mcde
Voltage Mode

“Shock:. . ;

""\llbratlon

,MIL STD 202F Wisthod: 2040 cd
amphtude Q" 15(3 whiche :

B Allltude

- Temp. Cycllng

- Power: Suppiy Reqwremems

Weight .

; era (227 gma) y

(1} Exc!udmg RF cahbratfon error.
(2) On least sensitive range. Proportionately more on iower power ranges.
(3) At maximum pulse power.

(4) While the unit will take overloads for short periods of time, extended periods of operation at overload levels may resull in
permanent change in characteristics or even burnout. Maximum care should be exercised to avoid such an cccurrence.

TYPICAL SET-UP FOR OPERATION

MS3116E14-158 (FURNISHED}

< A & o +15 VDC, 15 mA PS
25¥, 10T
———< F ZERO
—_— B -15 VCD, 15 mA PS ')
< e <€ ™A 1@ OR "} Red”
"‘__< %“‘*‘" i VOLTAGE QUTPUT
—— L & 3
Least Sensitive (- 20 dBm full scale) =
——
< H é 0 Range Select
< 5 &
~
Most Sensitive (—40 dBm full scale)
—< kK

*When voltage output is used, connect resistor (Red) between pins C and D. Qutput between pins
D and L will be —~1 Volt per 1000 ohms of resistance of Rcd with a maximum vaiue of — 10V
{i.e. — 10,000 ohms). Simultaneous use of voltage and current modes is alsoc possible.

** Any number of 1 mA meters may be connected in series provided total pins C-D loop resistance
does not exceed 10,000 ohms,

OUTLINE DIMENSIONS

2.80"
{Bemm)

3.607
{92mm)

128




Model 308
Cdlibrator

The Modet 308 Calibrator is designed to facilitate
the rapid calibration of Models 475B and 476
Power Meters. Using seif-contained long-life mer-
cury batteries in conjunction with a highly stable
voltage reference, the Model 308 establishes a
standard voltage level which is scaled by a preci-
sion divider to the ten discrete values required to
calibrate the power meters.

The Model 308 is a compact, lightweight unit, re-
quiring only standard voltmeters for the calibration
process. The condition of the internal batteries is
quickly checked by means of the front panel meter
provided for that purpose. There are no other
checks or adjustments necessary to prepare the
calibrator for use.

A two-position push-button switch is provided to
check the operation of the scale indicator circuitry
of the power meter under test.

A ten-position rotary switch is employed to provide
the voltages required to calibrate all of the power
ranges of the power meter under test.

For added convenience, the Model 308 comes
equipped with an output cable which connects
directly to the input of the power meter under test.

Specifications
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Accessories

Model TK-1

Tool Kit

The Model TK-1 contains all the special tools necessary
for field replacement of tft elements in any Series 420
coaxial power head. Other tit power heads require no
special tools for element replacement.

Model 983-4A

Rack Adapter

The Model 983-4A provides a convenient means of rack-
mounting up to three Models 475B or 476 Power
Meters.

Special Cables

An assoriment of special extension cables in various
lengths is available to enable power measurements at
distances up to several hundred feet from a power
meter or amplifier as shown below.

Model Wa57 l
4
-1 i HEAD
l

|
oNNECTONS
Ty CABLE WITH BULKHEAD
\ CONRECTOR {Special Order)

CONNECTS TO Model Waro )‘1/ ™
THEAMOELECYRIC —] . T Py POWER
POWER METER o HEAD
ORAMPLIFIER |

i
i
e ]

J

Modzl WoT2
PWER
HEAD

lENETHS UP TO SEVERAL
HIJNDHED FEET

For use with Model 4758 ar 476, add suffix — 4 to cable model numbet.

Model 981-1

Rechargeable Battery Pack

The Model 281-1 permits the Model 476 Power Meter {0
be used for portable or field applications. includes one
24-volt battery and can power a Model 476 approximate-
iy 12 hours.
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RAHAM Radiation Hazard Meters

General Microwave RAHAM Radiation Hazard Meters
detect and measure potentially hazardous elec-
tromagnetic energy radiating from RF and microwave
sources. They are designed to monitor awide variety of
systems - military, industrial and commercial —
which may expose personnel to such conditions.
Typical of these are microwave ovens, medical equip-
ment, radar installations, microwave heaters and
dryers, communication systems, and electronic war-
fare systems.

All General Microwave RAHAMSs consist of a power
density meter, one or more probes, an extension
cable, and a carrying case, and all are portable and bat-
tery operated.

The probe output is applied to a battery powered, high
gain, low noise, solid-state amplifier. The amplifier is
packaged in an instrument case with a self-contained
meter which is calibrated to read power density
directly.

In normal operation, the user has the option of mount-
ing the probe directly on the power density meterorin-
terconnecting the probe and meter with the extension
cable. While the directly connected probe offers con-
venient one-hand operation, the extension cable
allows the operator greater flexibility in probing for
radiation fields in awkward or less accessibie loca-
tions. It also permits him to more readily shield himself
in potentiaity hazardous radiation fields.
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Selection Guide

4A

12

031018

001to3

03t018

0.0002 to 26

0.01t0 18

0.2 mWicm? to 200 mWiem?

0.2 mWlcm? to 200 mW/icm?

0.2 mWicm? to 200 mWicm?

1pWicm? to 20 mW/fem?

0.2 mWicm? to 200 mWicm?

High frequency anisotropic unit using a single probe to
cover frequency and power ranges. Probe employs two
thin-film thermocouple arrays.

Low cost low frequency anisotropic unit using a single
probe to cover frequency and power ranges. Probe employs
two short crossed dipoles each feeding a Schottky barrier
diode.

High frequency isotropic unit using a single probe to cover
frequency and power ranges. Probe empioys three thin-film
thermocouple arrays.

Ultra-broadband isotropic unit using a single prabe to cover
frequency and power ranges. Probe employs three thin-film
circuits.

Broadband anisotropic unit using two probes to cover
frequency range. Both cover power range.
See Models 1 and 2 descriptions above.

CALIBRATION

Each General Microwave RAHAM is calibrated at 2.45 GHz pilus a number of additional
frequencies over its operating frequency range. The resultant data are furnished with the unit.

General Microwave’s RAHAMs meet the requirements specified for test equipment in the “IMPI
Performance Standard on Leakage from industrial Microwave Systems dated August 1973 (in-
ternational Microwave Power Institute)”, and measure power density levels in accord with the
standards established by OSHA and the Department of Defense, present and proposed.

Model 12 RAHAM
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Model 4A

200 kHz to 26 GHz, 1,W/cm? to 20 mW/cm? Isotropic RAHAM

The Modeil 4A®, which consists of a Model 484 Power Density
Meter, Model 84B Probe, extension cable, and carrying case,
features operation over the frequency range from

200 kHz to 26 GHz and four power density ranges with

full scale readings of 0.02 mW/cm?, 0.2 mW/cm?,

2 mWicm? and 20 mW/cm?2.

The probe employs three orthogonally-mounted thin-film cir-
cuits which provide isotropic response. Accurate near and
far field power density measurements resuit from the novel
design which provides an almost constant effective aperture
to radiation fields ranging from 200 kHz to 26 GHz. Frequen-
cy sensitivity over the operating band is held to

within %2 dB.

(1) At this printing, new exposure standards are under active consideration by
NIOSH, OSHA, and other concerned groups. The Model 4A has been designed to
measure radiation below the lowest of the power levels and frequencies of the
standards under consideration that are known to General Microwave.

(2) Each unit is aligned at 2.45 GHz, and calibrated at a number of additional
frequencies over its operating frequency range. The resultant data are furnished
with the unit.

mwilcm?
02 022020
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RAHAM Radiation Hazard Meters

Model 1

0.3 t0 18 GHz, 0.2 to 200 mW/cm? RAHAM

The Model 1, which consists of a Model 4818 Power Density Meter, Model 81A Probe, ex-
tension cable, and carrying cass, features operation over the frequency range of 0.3 to

18 GHz and three power density ranges with full-scale readings of 2 mWicm?, 20 mWicm?
and 200 mW/cm?.

Foremost among the unique design concepis of the Model 1 is its broadband probe
which employs two orthogonally-mounted thin-film thermocouple arrays. These arrays,
which contain a large number of series connected thermal junctions, are mounted be-
tween a pair of special high thermal conductivity, low loss dielectric wafers which serve
to simultaneously enhance sensitivity and reduce drift, When the probe is irradiated,
alternate junctions located within the RF field rise in temperature refative to the thermally
“sinked” junctions. By keeping the temperature differential small, the probe acts as a true
square-law (RMS) detector, producing a DC output voitage directly proportional to the ab-
sorbed radiation.

Wideband frequency performance and accurate near and far field power density
measurements result from the design of the thermocouple array, which is equivalent to a
thin-film resistive screen whose surface resistivity is high relative to free space im-
pedance. This provides an almost-constant effective aperture to radiation fields ranging
from UHF to K-band wavelengths.

Offering maximum flexibility and economy, the Model 481B Power Density Meter furnished
with the Model 1 can also be used with a Model 82 Probe (see Model 2 below) 1o extend the
Model 1 frequency range to 10 MHz, or with a Model 83A Probe (see Model 3 on page 1386)
to convert the Model 1 for isotropic operation over the 0.3 to 18 GHz frequency range.

Model 2
0.0 fo 3 GHz, 0.2 to 200 MW/cm? RAHAM

The Model 2, which consists of a Model 4818 Power Density Meter, Model 82 Probe, ex-
tension cabie, and carrying case, features operation over the frequency range of 0.01 to

3 GHz and three power density ranges with full-scale readings of 2 mwWlcm?, 20 mWicm?
and 200 mW/cm?. . ‘

The operating frequency range and power handling characteristics of the Model 2 are
primarily a function of the Model 82 probe design. The design empioys two short crossed
dipoles each feeding a Schottky barrier diode. The diode impedance, in the frequency
range of operation, is largely characterized by its barrier capacity. This capacitance is in
series with that of the short dipole whose coupling action to free space is also essentially
represented by an equivalent capacitance. For as long as the total circuit reactance is
large relative 1o free space impedance, a condition which sets the upper frequency fimit,
the induced voltage for constant power density remains constant with frequency. As a
consequence of the capacitive divider network, the induced voltage across the diode is a
constant and the probe’s output is flat with frequency. The lower frequency limit is
reached when the barrier capacitive reactance becomes comparable to the barrier
resistance. For the Mode! 82, that condition is reached below 0.01 GHz. Considerable
care is taken in the construction of the Model 2 to realize the circuit modsi,

Offering maximum flexibility and economy, the Madel 481B Power Density Meter furnished
with the Model 2 can also be used with a Model 81A Probe (see Model 1 ahove) to extend
the Model 2 fraquency range to 18 GHz, or with a Model 83A Probe (see Model 3 on page
136) to convert the Model 2 for isotropic operation over the 0.3 to 18 GHz frequency range.

Model 12

0.01 to 18 GHz, O.2 to 200 mW/cm? RAHAM

The Medel 12 consists of a Model 481B Power Density Meter, a Mode! 81A High Frequency
Probe, a Model 82 Low Frequency Probe, extension cable and carrying case.

It is a combination unit providing all Model 1 and 2 features. Refer to those models above
for more complete information.
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RAHAM Radiation Hazard Meters

(1) Each unit is aligned at 2.45 GHz,
and calibrated at & number of addr
tional frequencies aver its operating
frequency range. The resultant data
are furnished with the unit.

@) at25°C
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Model 3

0.3 to 18 GHz, O.2 to 200 mW/cm? isotropic RAHAM

The Model 3, which consists of a Mode! 481B Power
Density Meter, Model 83A Probe, extension cable,
and carrying case, features operation over the fre-
quency range from 0.3 to 18 GHz and three power
density ranges with full scale readings of 2 mW/cm?,
20 mW/em? and 200 mW/em?.

The isotropic probe employs three orthogonally-
mounted thin-film thermocouple arrays. When the
probe is irradiated, alternate junctions located within
the rf field rise in temperature relative to adjacent
thermally “sinked” junctions. By keeping the
temperature differential small, the probe acts as a
true square law (rms) detector producing a de output
voltage directly proportional to the absorbed
radiation.

Wideband frequency performance and accurate near
and far field power density measurements resuit

~ from the design of the thermocouple array, which is

equivalent to a thin-film resistive screen whose
surface resistivity is high relative to free space im-
pedance. This provides an almost constant efiective
aperture to radiation fields ranging from UHF to
K-Band wavelengths such that frequency sensitivity
over the operating band is heid to within +1 dB.

Otfering maximum flexibility and economy, the
Model 481B Power Density Meter furnished with the
Model 3 can also be used with a model 82 Probe (see
Model 2 on page 134) to convert the Model 3 for
anisotropic operation over the 0.01 to 3 GHz frequen-
Cy range, or with a Model 81A Probe (see Model 1 on
page 134) to convert the Modei 3 for anisotropic
operation over the 0.3 to 18 GHz frequency range.

-Catibration:Accuracyl

Average Power Overlda

(1) Each unit is aligned at 2.45 GHz, and calibrated at a number of
additional frequencies over its operating frequency range. The
resultant data are furnished with the unit,
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OSHA Standards

The U.S Department of Labor’s Occupational Safety and
Health Administration (OSHA) has established occupational
safety and healih standards for the protection of personnel
exposed to electromagnetic radiation.

The following are the applicable paragraphs of those stan-
dards, extracted from the Federai Register Volume 39,
Number 125, June 27, 1974:

§ 1910.97 NONIONIZING RADIATION

(1) Electromagnetic Radiation--Definitions

(i) The term “electromagnetic radiation” is restricted to that
portion of the spectrum commonly defined as the radio
frequency region, which for the purpose of this specifica-
tion shall inciude the microwave frequency region.

{ii) Partial body irradiation. Pertains to the case in which part
of the body is exposed to the incident electromagnetic
energy.

{iii) Radliation protection guide.Radiation level which should
not be exceeded without careful consideration of the
reasons for doing so.

(iv) Whole body irradiation. Pertains to the case in which the
entire body is exposed o the incident electromagnetic
energy or in which the cross section of the body is
smaller than the cross section of the incident radiation
beam.

(2)Radiation Protection Guide

{i) For normal environmental conditions and for incident
electromagnetic energy of frequencies from 10 MHz to 100
GHz, the radiation protection guide is 10 mW/cm?
{milliwatt per square centimeter) as averaged over any
possible 0.1-hour period. This means the following:

Power density: 10 mWi/cm? for periods of
G.1-hour or more.
Energy density: 1 mW-hricm? (milliwait hour per
square centimeter) during any
C.1-hour period.
This guide applies whether the radiation is continuous
or intermittent. :

(ii) These formulated recommendations pertain to both
whole body irradiation and partial body irradiation. Partial
body irradiation must be included since it has been shown
that some parts of the human body (e.g., eyes, testicles)
may be harmed if exposed to incident radiation levels
significantly in excess of the recommended levels.
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Custom Products: Special

GMC has designed and manufactured a large number of special and modified in-
struments for dedicated customer applications. Descriptions of some of them ap-
pear on these pages.

MILITARIZED TEMPERATURE-STABILIZED INTEGRATED WAVEGUIDE THERMOELECTRIC

THERMOELECTRIC POWER MONITOR POWER MONITOR

This militarized unit is used aboard a high- This unit is a version of GMC’s Model N425B In-

performance fighter aircraft. 1t contains a temperature- tegrated Coaxial Thermoelectric Power Monitorthat is

stabilizing network 1o maintain its accuracy over a equipped with an X-Band waveguide flange in lieu of

wide temperature range. the standard type N connector. Similar units can be
made available with U, K- and A-Band waveguide

flanges,

MQODEL N427B-3 POWER MONITOR MODEL X425-1 POWER MONITOR
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and Modified Instruments

MILITARIZED (AIRBORNE
ENVIRONMENT)
POWER/VSWR MONITOR

This instrument is used in an air-
craft radar, and simuitaneously
measures and dispiays its output
power and antenna VSWR. In addi-
tion, it provides logic signal alarms
if either level exceeds pre-set ac-
ceptable performance limits.

MODEL 6346-1 POWER/VSWR MONITOR

MILITARIZED AUTO-RANGING
POWER METER AMPLIFIER
This unit is aspecial militarized ver-
sion of the GMC Model 468 Power
Meter Amplifier that contains an
added fully-automatic range-
selection network, QOther units are
available with such features as
automatic zeroing networks and
built-in power supplies. Re-
quirements for other variations are
invited,

e

MODEL 468-3 POWER METER AMPLIFIER
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1. Saber Associates, Inc.
PO Box 5990
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Tel: 305-724-0920

. RF Associates, Inc.
800 San Antonia Rd.
Palo Alta, CA 94303
Tel: 415-494-.3331

. BF Associates, Inc.
2127 Sawtelle Blvd.
Los Angeles, CA 90025
Tel: 213-478-1586

. Saber Associates, Inc.
PO Box 1599
Melbourne, FL 32902
Tel: 305-724-0920

. Cain-Forlaw Co. Inc.
350 W. Kensington Rd.,
Suite 113
Mt. Prospect, (. 60056
Tel: 312-253-3578

. Microwave Marketing Specialists, Inc.
279 Cambridge St.,
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13. Cain & Co.

2630 Northaven Rd., Suite 110
Dallas, TX 75229

Tel: 214-247-3901

14. Creative Marketing Assoc.
6716 Qld McLean Village Dr.
MclLean, VA 22101

Tel: Y03-442-9100

15. Saber Associates, Inc.
PO Box 830

Griffin, GA 30224

Tel: 305-724-0920

16. Odyssey 1

2432 W. Peoria Ave. Suite 1062B
Phoenix, Az 85029

Tel: 602-246-8846

17. Odyssey 1

€444 South Quebec St., Bldg, 7-F
Englewood, Co 80111

Tel: 303-773-8176

18. Odyssey 1

4300 F Silver Ave., S.E.
Albuguerque, NM 87108
Tel: 505-265-6645

18, Odyssey 1

3353 8. Main, Suite 281
Salt Lake City, UT 84115
Tel: 801-531-1216
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Sales Representatives (Cont.)

International

To place orders and for informa-  Pour toute commande ou infor-  Wenn sie bauteile und in-
tion about our microwave in-  mation sur nos composants et strumente von hochster qualitat
struments and components, nos instruments de haute flr mikrowelien bendtigen,
please contact your local quaiité pour ondes centimétri-  wenden sie sich bitten an uns.
representative. gues, veuillez contacter votre

représentant local.

AUSTRALIA
De Haviland Elsctronics
Building 43, Contractors Area, Dres
FQ Box 580
Salisbury Scuth Australia 5108
Tel: 08-2583422 .
Tix: AAS9706

BELGIUM

Heynen, N.V.
Bedrijtsstraat 2

8. 3500 Hasselt (B)
Beigium

Tel: 011-210066
Tix: 39047

CANADA

Soquelec Ltd.

5757 Cavendish Bivd., Suite 101
Montreal, Guebec H4W 2W8§
Canada

Tel: 514-482-6427

TIx: 055-66136

ONTARIO AREA

19 Grenfell Crescent, Suite 101

Nepean, Ontario K2G0G3

Canada

Tel: 613-226-1696

Tix: 053-3889
DENMARK

Visitron AB

Krossgatan 40

Box 6063

$-162 06 Vaellingby

Sweden

Tel; 08-38-01-30

Tix: 17880

FINLAND

Vigitron AB
Krossgatan 40

Box 6063

S-162 06 Vaeilingby
Sweden

Tex: 08-38-01-30
Tix: 17880

FRANCE

Salies S.A.

65-67 Ave Jean Jaures
91122 Palaiseau, France
Tel: 336-920-40-10

Tix: 842-690-287

GERMANY

Kontran Elektronik GMBH
Oskar-Von-Miller-Strabel
B057 Eching

Munich, West Germany
Tel: 08165-77-1

Tix: 526795

STUTTGART AREA
Maybachstr. 39 A

D-7000 Stuttgart 30/West Germany
Tel: 0711/8917-0

Thx: 723061

{Germany cont’d.)

ST. AUGUSTIN AREA
Markt 71

D-5205 St. Augustin 1
West Germany

Tel: 02241/23046-49
Tix: 889814

GREECE

American Tech. Enterprises
PO Box 3156

Athens 10210, Greece

Tel: 8219470

Tix: 863-216046

HOLLAND (THE NETHERLANDS)

Heynen B.V.
Steendalerstraat 56
6591 EG Gennep (NL)
Postbus 10

6580 AA Gennep (NL}
Hallang

Tet: 08851 96111

The: 37282

INDIA
Radiosound
42, Canady Bridge,
Bombay -400 004
India
Tel: 353997/366127

ISRAEL

Racom Electronics Co. Ltd.

7 Kehilat Saloniki St, POB 21120

Tel Aviv 61210, Israel
Tel: 491922
Tix: 33-808

ITALY

NORTH & CENTRAL
DSP Microonde SNC,
Pizza Dante, 19/20
PO Box 684

57100 Livorno, Raly
Tel: 05861405036
Tix 500375

ROME AREA

Via del Giordano, 33
00144 Roma Eur, Maly
Tel: G6-5915861

Tix: 621434

JAPAN

Seki & Co. Ltd.

Att: import Serv, & Admim
Chuo-Ku, Tokyo 103, Japan
Tel: 03(669) 4121

Tix: 781-24419

Tokai Bldg.

1-50-1 Kitaherie Karnidori
Nishi:Ku, Osaka 550, Japan
Tel: 06(386) 1232
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(Japan, cont’d)

208, Nitio Bldg.

2-4-2 Shinohara Kita
Kehoku-Ku, Yokoharma 222
Japan

Tel: 045(312) 8666

NORWAY

Visitron AB
Krossgatan 40

Box 8063

$-162 06 Vaellingby
Sweden

Tel: 08-38-01-30
Tlx: 17880

SOUTH AFRICA

K. Baker Assoc. (Pty) Ltd.
PO Box 41062, Craighall
Johannesburg 2024
Republic of South Africa
Tel: 788-1700/05

Tix: 4-22Q33

SPAIN

£.A. Consultores Electronicos, S.A.
CiRafael Calve, 31

Edificio Consul

28010 Madrid, Spain

Telk: {91) 410.10.21

Tix: 42484

SWEDEN

Visitron AB
Krossgatan 40

Box 6063

8-162 08 Vaellingby
Sweden

Tel: 08-38-01-30
Tl 17880

SWITZERLAND

Alpha-Beta Electronics AG
PO Box 88

8060 Zurich, Switzerland
Tel: 01/481-70-70

Tix: 815249

- TAIWAN

Ring Line Cotp.

PO Box 55-1034

5F 406-1,

Jen Ai Rd., Sec. 4,
Taipei, Taiwan ROC
Tel: {02) 7094521
Tix: 24642

UNITED KINGDOM

Walmore Elactronics Ltd.
lL.aser House

132/140 Goswell Rd.
London ECIV AF — e~
Tal: 44127 -~

Tix: 27
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