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KRATOS GENERAL MICROWAVE
QOI‘J.PANY PROFIL E

Krato§/G¢preral Microwave is one of the largest international independent microwave companies @g
30 year¥ of proven experience in the market. Our products are used in a variety of demandir%\;. nments

including airborne, ground and naval systems. /\

Kratos General Microwave is a recognized worldwrglﬁe er in the design and manufgcﬁ&f high performance,

state-of-the-art Microwave components and su ies for the defense as wel defense markets. We
are supporting a wide range of requirementsx Iog and custom MICI’OWE$I; ts for applications such

as
For the Defense market: Electronic Wa@)(E ) systems, Radars, Mis$iiex
Immune, Communications, Data Li 3 and Simulators
For the Commercial market: In- Connectivity, IFF, Test Equipni F and Fiber Optic Communica‘@
Industry, Research Laborator% Medical Instruments. %)

ro ave Pr olutions supporting aMvide range of apphc§@ly

Broadband Ostillators and Synthesizers (0.5 to 18GHz and beyond)
Fast Indire% Synthésizers with less than 1 microsecond settling time with modulation, %{ Coherent

V, Smart Munition, GPS

II"IC

Synthesiz ith 40 nanosecond settling time, Digitally Tuned Oscillators (DTOs) e Ldcked Oscillator

(PLOs) ancyoltage Controlled Oscillators (VCOs).
@%
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KRATOS Gf\\IERAL MICRO\:".«AVE

_QGMPANY PROFILE *.»

XY )%\{T
Solid State Power Amplifiers (3SPAs)
Up to 1KW in X and Ku- pa ds for missiles, airborne Radars anith\HLS radars, up to 1 KW in VHF, for military and
non-military appllca Padlse Power Amplifiers for IFF ms and Low Noise Amplifiers.

Integ%:x Icrowave Assem {%&As) and Sub-Systems %\
rmin

d Modules

Beam i
%e%w line of complex high- der%y: s utilizing Surface Mount Technology, for Phase A@gd rs.

nsceivers and Receivers. )d@
Superior performance and cost effectiveness. This product line includes both Narrowba Broadband
products, covering 0.5 — 18 GHz, for various applications such as Direction Finder subsyste. for ELINT and ESM
airborne systems, Data Links for Missiles, Smart M%gr] UAVs, Centric Network re, JDAM/BDI and more.

Custom IMAs

Integrated Microwave Assemblies built p LMustomerS requirem \%&; RF Front Ends, Frequency
Converters, and DLVAs. )@%

Control Compo &%)(0 1 -40 GHz)

Based upon and proprietary coupler technology. This product line includes Switches
(SPST upt . for low, medium and high power, Switched Filter Banks, Attenuators,
Limiters tors Phase Shifters, Frequency Translators and I/Q Vector Modulators A
these Qr auCts, with ‘either digital or analog control.

|so%@1 :2008 and AS9100 Rev. C @«V

Kratos General Microwave has been reglstere,d/xsno 9001:2008 and AS9/1
applicable to the design, manufacture and i_. @ icrowave compone / uper components
and sub systems. ‘ P

A;é/x@ \ Ro/HS

mpliant
R /4,\\

RoHS Complian %
Kratos General \, ve has a policy of continuous environmental improve @a
committed to wo closely with its suppliers and customers to achieve thlg)é%

The RoHS Diix }ﬂve stands for “the restriction of the use of certain hazar substances in
electric ectronic equipment”. Most of Kratos General Microwave s,c\ mponents are
availab% oHS compliant, meeting the requirements of the RoH cfive when indicted
RoHS coriipliant in our literature and on our web site. If your part e RoHS compliancy,
please indicate as RoHS compliant when you place your order. *
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5 (IMA)

N
KRATOS General Microwave tures both Catalog and Custow@rated Microwave Assemblies (IMA).
This type of multi-function is sometimes identified as persomponent” or “Microwave Integrated

Circuit” with the primary objectjves of significantly increasing pe ance while reducing the size and weight of

a system. Applicationw e from high environmental%s Airborne and Naval Systems to simply size

reduction of large Gr

stems and Test Systems
In addition to ing IMAs which incorporate Mj %ontrol Components and or Signal Sources, KRATA
General Mj ngineering has the capabili include Amplifiers, Filters, Switched Filters, Power
Splitters/Coupiers, Gain Equalization Circuits depegsiding on individual Customer specification requiremenw.
K T@neral Microwave Engineering c y reviews the specification requirements of each | Kto
the optimum integration tech provide the Customer with a high performance, highrr ity and
c ective solution. These integratio nologies can include any one or a combination of lowing:

Standard Chip & Wire Technology (MIC)

Surface Mount Technology (SMT) %0\ &

Integration of Discrete Control Components Nt

Selection of the appropriate integration tec Klpically driven by v %tors which can include,
Frequency Range, Bandwidth, available yol and number of IMAs requireq’for production.

KRATOS General Microwave has &3 many IMAs includin e& Amplitude Control Modules for
Simulators, Beam Forming Netwerkg for Phased Array Radars, nd Up & Down Converters, Transmit/

Receive Modules and Solid State Power Amplifiers operating in theiX to Ku Frequency Ranges. Examples of a few
of those IMAs have been pr

SMT BWMING NETWORK - FOR PHASED ARRAY RADARS

KO') )
FEATURES

e Lan uency Bands
e SMT ology
¢ Control of Amplitude and Phase

1
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Custom - IMAs

XY XY
k}é’ RF FRONT E%%
R
N RPN

* Low Noise Figure

FEATURES %\

¢ Wide Frequency Range

—r
* Airborne Application %“ V

& FEATURES
%[) e Lto S bands
e Multi Channel

e Airborne Application

« Blind Mating </<>§%$




Custom - IMA

.Fﬂé%

QUENCY CONVERTERS EMBLIES

S

&

* Frequency Range: 6 to 18 GHz
e High Out of Band Rejection

Q

X
§<®
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Custom - IMAs

DI
k FREQUENCY CONVERT ASSEMBLIES
&> N
D

@)& @)& . %@LV

% FEATURES
% * Frequency Range: 2 to 18 GHz
&

¢ High Out of Band Rejection

& ¢ High Isolation ‘\_/Q




Custom - IA

’é?*" 4@»‘

% REQUENCY CONVE% ASSEMBLIES
FEATURES

Frequency Range: 0.5 to 18 GHz V
High image Rejection @‘

* High Performance
e Airborne Applications k

Up converter

L Band to Ku Band
e Qutput Power P1dB: 28dBm
¢ SMA to WG Connectors

@&F.EATURES

10
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Custom - IMAs

MODULES

RN XY
k}é’ TRANSMIT/REC%%

N
N
&

* Frequency Range: X Band
e Power Output: 10W

>
@&

) N
%@_V |
&k
@%
@)&

FEATURES

* Frequency Rang§ 6&%Hz

e Power Output:
* Noise Figwg’

* Attenuati ontrol Range: 15 dB
. Phas&lrol Range: 180°
ze

daB
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S
&lLL METER WAVE TRAN CEIVE MODULES
A

r g

</<>{%/$
ﬁ;ve Transmitter Sub Assembly

e High Ef transmitter
e Fivi el receiver

= Aﬁv
FEATURES %
U Operat%? a Frequency Band

A & i




TRANSC éﬁ FOR DATA-
KRATOS GeneralgMijcrswave designs and manufac
systems, fro imple, low cost, low power
are used i }QUd platform and applications s
Munition, Ngt Centric Warfare (NCW) etc. Wit

technoiqgy, mixed signal processing, Syst
Digital*tethnologies.

hi

rence::

* Hardware only — allowing the customer to incorporate their own IP Firmware /
e Full Data link, including Microwave, Hardware

KRATOS General Microwave has successfully d

and continues to develop new generations of DA;.‘;‘}IN

features.

N
4R

tg; 3
y :
General Microwave is offering@iinks products in two options, based on the custo;?é)

L BAND DATA LIN

|
and SMART MUNITION

a Variety of customized DATA-LINKS sub-
¥&x, high-end, high power. Those Data Links

V, mini-UAV, Missiles, Smart/Precision Guided /4/'\\

oducts combine State Of The Art Microwave S
r % ) Vs

LI

p (SoC) devices, high power FPGAs and othe

etc.
nd Firmware.

rtQhundreds of Data Linksfsysteéms to its customers
KS with superior ca s*and additional

&

N\
&

</<>\$}
MAIN FEARJRES
TX@?ﬂOOW

Pulse / Half Duplex Mode

High Altitude >200Kfeet

High Capacity
Ground Stations
@%

'v

High End
D
A

14



COMPACI&A’KLINK

A

<<><7

4R

&
5
@\NFEATURES
N

e TX Power 50W
¢ Dual Channel Transceiver
e Low Profile

e Smart Ammunition Applications %\

e SDR S
¢ High Capacity

¢ \Verity of Frequencies % ]7
e Low Cost )@
?1- k




A
e Military & Civilia i@ of Operation

e High Power t: 600 Watt

* Proven @%»lity: LD-MOS Based D
L Hi$

APPLICATIONS

The Model PA4095 gned to be the transmitter module in an IFF system. It is a state-of-the-

configuration whi orporates all of the RF and Control elements listed below:
® RF Source at Hz

® Driver an ulator ‘\-
® Pow ifier %‘V
® High P&ver PIN Switch &

® Control and Monitoring A k)@}

. Block Diagrapi-jyiodel PA4095 IFF TW‘ ter? |
j il . op Apkamra
-- 7

?Hnrh-:rl

Uhillasoy
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'y © HE
<\ e %
i.'l' W . Jlﬂ.ﬂ l‘hn
WE sl - N Fell Powsr
ﬂTH - Contral A Nkt

Circuit
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SPECIFICATION

OUTPUT FR 1,090

PEAK PQWWER OUTPUT, Watts, min. $ 600
o% RTS & 2 (selectable)

SWINS G TIME, msec, max. <>' 50

@\tw en output ports)

2

: TPUT POWER DIFFERENC %fx +1 %‘
(between first & last pulse)

REPLAY PULSES 60 for 8 Sec. Preamb}e%S ec. Data Block
l&’

10
11
12

116 for 8 Sec. Preamb
DUTY CYCLE, %, max. @ &)

TEMPERATURE RANGE, Degrees C \\" %
Operating %« V @ -40 to +85
Storage % \

112 Sec. Data Block

-55 to +95
EMI/EMC }Q %f As per MIL-STD-161E
ALTITUDE k %{) As per mMIL-E-5000T: 70,000 feet
DIMENSIONS &) 218 x 150 x 25 mm , 8.58 x 5.90 x 0.98"

WEIGHT 1,400 grams, 49.38 ounces
S ”
2
& Dimensions and Outline
%0 Frry
_h_ [ [} ()
° 2

S

i W
% %3%@
B 5o D

&L
2l

\ "~ ) - : .
%’ [5.91)
@&lght (approx.) 1.4Kg. (49.38 Oz) Dimensions in mm (|




T - ,-
¥lyHeterodyne Wideband Receiver

| WBR-0518-120D

Z SNIN

* Wide Frequency anﬁ 0.5 to 18 GHz
e Three simultans outputs

e AM and FA\j detectors

e LowP, /ame %%:
o Mod@peretion: Scan Mode or Sea@ ; de
. @n est functions &
Low Power Consumption
%@w cost %O

B

A R i Model WB ﬁ
O eceiver Mode >,

S

& R

\
APPLICATION & %}% ~—

RN py o’,z\w
4{)%\ < %\

The Model WBR-0518- I#eband Receiver utilizes cutting edge technology which provides a b V
performance and cost stive/solution. It has been designed for use as a stand alone receiver oritga; used
in more complex receiyj stems for ELINT and ESM applications. }@

%0& &k

@%%

oy
Ko
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3 0
R;0518-I\

N N -
Receiver Mode! W3

;@ XY ;@ N
The Model R*0518-MOD Super Heterodyne Mideband Receiver was designed to be a low cost, high
perform Jself contained system capable ¢ nced detection and processing of communication A
and not ¥nunication signals. This recei 1fers all the features required for high data rate — O
rec:E&Q;. hile maintaining high pulse 'd\lit, or interception of radar signals. It is ideally suited fo‘ ‘7.
yi

DESCRIPTION

to omplex environments.

ignals from the antenna are fed t¢ WBR receiver input. The input stage consists of@ynamic
range front end which includes a preselector. The dual down converter sections use €sized LO
inputs to convert all incoming signals to 1 GHz signal. This 1 GHz signal is then fe he IF assembly
for further conversion, gain control and filtering to{xovide simultaneous outputs 60“MHz and 380
MHz. The 1 GHz signal is also provided as a thi separate IF output. In ad , the 1 GHz signal
is fed, in parallel, to the demodulator sectioa?whic comprise of AM and ectors. These can then

extract the respective amplitude and freque Vformation from the m a1 GHz IF signal be it
CW or narrow pulse widths of 50 nanc@ 4 @

The WBR internal control assem wfigures all of the recejveimsibassemblies and collects

their response to generate a status report. The inter nirol assembly also includes a
communication link with the exteérnal Host computer.

the event of a mali ioh, it will issue a failure indication alert to the main system.

¥ 2

The WBR has buiIW ) capability which continuously monitors the operation of the receiver. In

il
i
1
o
i
!

Vi v —| @%‘\ '_?{H
ulorsace >}g Synihesaes Uns \\L\S‘ﬁm p— 4/\
: ol A
00 ﬁ‘ Lo
7\ Camralier et tor
[C— \ ¥ //’-,<) - ? Fl
N K5

) 4
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B«@gVRMANCE CHARACTEE@C

74 METER / SPECIFICATION
E.N b AN
> X7
1 Operating&{qwquency, min (GHz) A\ ‘&) 0.5to 18
A\ p..
W) P
2 | No &\Q@l max (dB) //\/</j 14 %
3 ‘S\‘\§1|V|ty (dBm) @ 500 MHz and \Q\\s 15dB -58 A\ ) V
> ﬁb
%( »DCA Range, min (dB) %\O 0to 60 qﬁ
5 | DCA Resolution, min (dB) 1 A(
.(/ )
6 | Measurable Pulse Width /4‘\\> 50 nw
\-‘ ‘/ - A ¥
7 Input Signal Modulations } 7 ;{%’ Jerdinn
75N
8 Instantaneous Dynamic Range ‘/(‘d%" <( 59
AN
KD N%
9 | Number of IF outputs % &/\73 3
N7
Centé%d at 380 MHz with selectable bandwidths
10 | IF signal # 1 <‘(,{<<) of 50, 100, 250, 500 MHz
‘\&\
11 | IF signal \(/ Centered at 160 MHz with selectable bandmdt@s/
of 1,10, 20, 50, 100 MHz /<
T ——
12 é/\lg@‘ﬁ Centered at 1 GHz with bandwidth of g@w
o4 e
13 IXge Rejection, min (dB) 60 /\%
P
I’ V4
14 | RF to IF Gain (dB) 46\\ 5to 10 W)
" 7 )
15 | Input 1dB CP, min (dBm) A ) 12 2
16 | Input/ Output Impedance (Ohms
put / Output Imp. ( /M_\ /\\}%\'I’
17 | Input/ Output VSWR, max & ! @S 2:1 A
2 <\
7 N 7
18 | Spurious Level, max (d@ﬁ)) > D 6’ -55 \_‘/</
4
19 | Survival Input Pow);\[ x (dBm) ¥ +20 L2 | s
20 | Total Tumng ange ttllng Speed Less than 1ms to center y@gcy
I
’ /
21 Tung,g\Sts.\E&ze, min (MHz) 1 4
22 Integr..xeﬁ, Phase Error, max. <()\80<\é<ﬁ8
2\
</

20




N
)@%ERFORMANCE Cc

HARI@E%%ISTICS

ARAMETER K SPECIFICATION
A
23 | Phase &%rformance (SSB), max (d%ﬂ/%xd
AN A
) {RN2 offset 7 PZA
24 -85 7
s & Dol
—iv> 10 kHz offset . @ -90 A, ]7’
@b @ 100 kHz offset 100
) Va
v ” $)
27 | @ 1MHz offset 139’(( AY
28 | Tuner Frequency Stability é\\ Less t \%Jmlyear
‘\-‘ t LOG AM and @)‘\? ctors (at 1 GHz, BW: 100
29 | Video Signal Outputs Ql, ]7’ or 500 <
QX J MHz) ?
30 | Power Supplies Requiremit Y ®
/,r NG AN
31 5VDC = 2.5% /K %O 3.2A max
32 -5VDC + &9 0.1A max
33 @_\Q} 3.6A max 4\>
34 Qy\,vnc +5% ~ ¥
N\ 0.3A max. \ ‘J/ -
35%, (\chlver Controls Fast Ethernet (100 Bas@
36 | Built InTest (BIT
uilt In Test (BIT) @ _ .thﬁ/[) _
. — uns in the bacisgroun
37 Onl
n line ‘ \‘y - )(%?/\
38 | Offline e %L &W request
39 | Operating Temperature R}fm% é’ \QII: to+70°C
40 | Dimensions = % ‘S 44@0 X 40 mm (17.3” x 8.66” x 1 57 ‘¢‘§>
41 | Weight %,(/\ 5.8 Kg (13.8 Lb

&
&

N\
A{@\

&

21
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Receiver Model WBR-0518-MOD

N

OPTION (G09) ENVIR

Operating Temperature Ra ...0°C to +70°C
Storage Temperature Bange ....... -40°C to +85°C &)
Humidity ...l M 95% RH non

condensing, @

Shock ...... GOANCN 22g, Half sine %
each axis O
1A

AVAILABLE OPTIONS
Option No. Description
G09 Guaranteed to meet Environmental Rab’@
-

@jv

DIMENSIONS AND OUTLINE}%’

§£»

The WBR outline shown below. e modified to meet insta equirements of complex
receiver systems.

A10.0
{16.1)

| g%\\
& - L= L= o L= %‘J
N

i

o
g

i

Bl 7

-

Dimensions in mm (inches)

NyIE




XY ¥
X QUAD RECEIVER CHNNEL (QRC)

B> >
§<§» @»

%) FEATURES %[)&

0.5 to 18 GHz High Efficiency transmitter A
e Four Channels O

¢ Airborne Environment ‘




Custom Receiver

< _
$i&\{\}ﬁl RECEIVER Slg%égMBLY (TRS)
& & %1‘,}%\
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Switched Filter Banks

Ko )
4( SWITCHED FILTE%A KS
-
%rowave is providing vario%t)@&a Switched Filters banks. These are customized

ments. The main features of this product line ar%\

itching 4/0 ‘\-r

éTemperature Stability & @‘ V
@?he following filter technologies%geing used by us: 4{%

1. Cavity Combline
2. Lumped Elements
3. Printed Filters A

@
The following are samples of switched iltérVnks supplied by us <\%$‘
§ Q&

§
& SUB-MINIATURE SWITCHED FILTER BANK ‘ V
& N
K

KRATOS G
products d to meet specific customer

FEATURES

* Miniature Cavity 9 Channelk
* Very Thin unit: 9 mm, 05’;’

%
A » dt




VARIOU %l

oS

OLOGIES IMPLEME

[ |
% )
Model SBF- %E
I

A SWITCHED FILTER

BANK

hannels: 7

uency range: 0.5 to 18 GHz

FEAT
] FiI@n lements by: Lumped Elemen
&

&

&
rinted filters

2
@jv

WEE §ELs 22 (mgEs
“BS T b T
7 A\‘%&b ——
_,-"l < \ ,‘.‘w b= | o
yARR N BE
 AD, [ .
L7 i, [ - S M
" =Tl
—_— - [ e &O\

4R

@ﬁ}

‘\.‘ A
Insertion | @
CH ity 2 Loss V Rejection
(GHz) (dB) %
4 KavaB 45dB (/A U5 dB 60 dB
7 N
1 0.472100.808 | 9.0 X 141020 \ 1t0 14 DC to 0.22 //‘\
o P
2 0.728 to 1.320 5| 141020 D 1510 14 DCto 04,
3 1.240 to 2.088 [\\9.0 16 to 20 K 2.4 10 16 DC 10 0.C
4 |10.4561t0 1 ‘</) 9.0 21 to 30 DC to 8.4 ,QQ’-‘
5 200003500 | 9.0 21 to 30 DCto14 [k 1010
6 3.400 95100 | 9.0 DC to 2.9 7| '68t020
7 | 59504510550 | 9.0 DC 194, 12 to 21
w Vv
6%
i 0
— D
S



Switched Filter Banks

B el
4( Model SBF-6204S|E
&) CAVITY TYPE SWITQY5D FILTER BANK

FE % ‘6‘% .

* FilteNnplement by: Cavity [
. f Channels: 4 & I.

%) requency range: 6 to 20.5 Gb%()

Z\

‘\-‘ Fhey SO
CHL 831 log HAG TR %“ 5 -@, 461 dB c
CHE Byy  log MG e ﬂ;é; % =28.971 4B ®
']—', =
y A e

fl

2 I e

f

Fragi
18

5,.-1"'"?_:
I Em 1 ]

2

[ [
%
<

A o
‘wigq’%. &f&’k

e V

sertion jection

CH Pa?&_%’g{ Loss (dB) W (GH) /\
R ma. 50dB\ | 65dB s0aB _ | <>

1 | {5.95169.05 7.5 225952 | 13.41016.4 112 |1

N o L 4
N @95t01285 | 75 161054 | 16010198 | _
2| M2.751016.05 | 7.5 1.6 t0 4.8 641096 |12
§ | 1595102005 | 75 1.6 t0 3.6 8.8 to 12,s§§ "N ag

-

&
/A.»& i
<P




)é’\{\‘ Model SBF- 6%%

PRINTED TYPE SW@-I FILTER BANK

RES &
@Iter implemented by: Printed fi@
No. of Channels: 6 :

* Frequency range: 5.5 to 18 GHz

£ £ B b o= @
i £ F F E B

e

(13
I

=y

Filn i g

R

s it jw e ) D] Saw
A R
No. Freq. Range Ins. Loss % Band Stop Band,
(GHz) (dB) || _55dBc(GHz) | 70 dBc{GH2)
1 5.510 7.9 8827.|7 20t043 9210 49%"
2 7.71010.0 68 | 20t062 | A1131019.0
3 9.6 to 12. 6.8 2.0t0 8.2 _\Oﬁstowo
4 11.7t %k 6.5 20to105® 15.5 t0 19.0 %0\
5 13,7 6.5 2.0 1120 17.0 10 19.0 “"
6 95419 17.8 6.5 2010145 @ 19.0 %_’ Vv
AN\ Y
28 K

%(}3

&

28
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Detector '\ogarlthmlc Video Am

LVA
) \ ! D ‘V 4 =
Y{Y
To support customers f obsolescence ]Q)
and reliability issues ditional DLVA suppliers, A§
General Mlcrowave as’ini ially designed and suppl&)/

Series DL6 DLVA ts as Form, Fit and Functio

replacements High Dynamic Range: 70 dB

b - fors S A Fast Rise Time: 25 nSec. /4/'\\
resent icrowave offers Seri as Airborne Application

COTS cat products In addition to catalag models, ‘\"
cus@QL A units with user specific %/ ements can %‘ ]7’

A broad band logarithmic detector has been developed, /k)@

capable of detecting CW and pulse signals. This broad yd
band Tunnel Diode Detector has a wide dynami ge,
high linearity, high sensitivity and hlgh temper
stability. Special drift compensation circuits ivave

been implemented to ensure a low line ty over

temperature. %
& % DLVA MODEL DL6118

Wide Frequency Range: 1 to 18 GHz

B

R?T:_ .\- — AMP — AMF TN ‘.F D-—{:? & |nr-:TUT
N

OUTEUT

Fig.1: DLVA Series DL6 Bloo@}gram QU

- %._J
%\%

29
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)@\VMMN SPECIFICATIONSé

N\

}( MODEL DL6118 | MODEL DL6218
. °  PARAMETER )(,\ SPECIFICATION
1 Q.@q vé‘ﬂcy Range, min. (GHz) \\\ 1to 18 2to 18 .
(1) 7
%\‘ (CW RF /P POWER®™ AT J1, 92%\;(@7 2 \-‘é{
N \; TSS dBm (20 MHz VIDEQ B\v\\ in. (dBm) -67 - ] 1>
SP2T RF SWITCH ISOPAMNON, Min. (dB 60
) A@D@Sé (dB) ’Q%
5 SWITCHING TIME, iia (nS) 200 (TURN oﬂ@gh )
6 DLVA TYPE DC COUPLED EXTENDED DYNAMIC
PaN B 1\ KN E
7,
7 | LOGGING RANGE (dBm) \_‘4/\\ {\\\)‘?@9 TO 0
8 LOG SLOPE (mV/dB ¥ 70
( ) \ 1= PaN (‘
9 |VP PULSEWIDTH RAN@PS @) 0.050 TO 150
N AN
10 |RISETIME, Max;(% R \Y\y 25
11 | SETTLING TIMEFOR'50 nS PULSE), Max. &Y/ > 35
12 | FILTER REJSCTION AT RF & VIDEO O/P PORYS, | 60 @ DC to 850 | 60 @ DC to 1,700
Min. (dB MHz MHz
13

DCHR) \?C (PROTECTED FOR REVERSE POLARITY, OVER VOLTAGE UP TO =20V,
KT PROTECTION & EMI/EMC)

Vs

\ V + 5%, Max. (A)

1.3

E g

/4)

-15V = 5%, Max. (mA)

300

R —

D

)

tifer specifications are available. Please contact Sales.

2

ENVIR%IQ@NTAL SPECIFICATI

Ne;@

A

1 | OPERATING TEMPERATURE RANGE |-40°CTO +a<€/ v/
(C) A\

2 | STORAGE TEMRERATURE RANGE  |-54°C TQWC 7N
3 | RANDOM VIBRATION (OPERATIONAL) | 0.8/g2/rz, 20-2000 Hz "‘;
4 | RELATIEHUMIDITY 95%% J/
5 |ALTiTuDE SEA LEVEL TO 10 Km
6 | MECHANICAL SHOCK 75 g, HALF-SINE, 6 mS, 18 §H3@?
7 A EMIEMC AS PER MIL-STD-461C % ,
8 *_PACCELERATION (STRUCTURAL) 10.5 g ON ALL FACESO)

v

/\®

T

Q'
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Amplitude Control Modu!z Seriés
Wk . Specificatis

&High Gain

> ¢ High Dynamic Range: 95 dB /\
* High Resolution: 0.15 dB 4/'\

* Low Harmonics ‘

« Pulse Modulation: 90 dB, 25 nsec & ]7’

* Phase Control: Option
* Monotonicity: Guaranteed /}/@

The Series ACM Integrated Microwave Assemblies&o\
(IMAs) were developed for use in high performan
Simulator and ATE Systems. They provide pre ?V
control of signal Amplitude and Pulse Mo io

over a high dynamic range with very fine xeggqation
and can cover a Frequency Range off0:§ tov0
GHz in only three modules.

These IMAs were designe %%e optimum

Si
construction technology tr&gve superior
products and ease of gianufacturing. These include
& )

Surface Mount Techt yofor the 0.5 to 2 GHz
module, Chip & technology for the
broad band 2 t& z module and Integrated

Discrete ka ts for the much lower volume

18 to%(?) qroOdule.

OPTION

Similar modules, which allow the control of both
Phase and Amplitude, are also available. Consult ~_.
the Factory for details. ‘

V
4%\@‘
X
&
Qv / %\%&
\@

2
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2

LPF
Baried ]

LPF
Bamad?

LFF
Banadd

%;‘re mplitude Control Modul%‘@n

PE MIANCE CHARAC@)
g%ﬁ%ﬁ SPECIFICATION
MODEL NUM%/Q,\\ ACM2052 ACM2218 ACM1840///§
FREQUENI\?&I}NGE min (GHz) 0.5to0 2 2to 18 18 tq«dn, ﬂ’
OUT%MERJ dB compression (dBm) 15 15 A</>§' V
- @2.0t03.5GHz 14 &V‘r‘
- @3.5t06.0GHz 1
GAIN, min (dB) 17 16O\~ 7
@ 6.0t0 10.4 GH
/4\,\ @ 10.4 to 18.0 8 <
L ¥ 7
HARMONICS, max (dBc) ) ‘ 1 694 °
INPUT VSWR, max & v \YQ\Q:QV
k| v/ e
OUTPUT VSWR, max N 2:1 5:1 2.5:1
ATTENUATION A @'
A AN //\ ZN
RANGE, min (dB) &) 1@%,\7 100
CONTROL . ,gg' M 10 BITS TTL {% ' V
RESOLUTION, r{@hﬁés) 0.1 0.1 )&\ﬁ 0.2
MONOTONICITY), GUARANTE)E@ e
SWITC@(@}PEED max (m sec)
AV %
e /,>§
YR %



Sy

%h. ORMANCE CHARACTE $NCs (Cont.)

A
3 >
OPARAMETER oY SPECIFICATION
\\r)\ o \\(‘)‘\) - /\\
MOD(E%:\?\‘{_{@ER //,'\V ACM2052 ACM2218 AC@@\)
Phase Control (OPTIONAL) \\Y 360° 360° A }qo/ﬁ
%ﬁi}s} MODULATION @[y N~
" ISOLATION, min (dB) A 80 90 /],/ )%’\5 70
SWITCHING SPEED, max (nsec) A 25 5\’ 7 ‘S 25
PULSE CONTROL \_: 3 \%}Z)
OPERATING TEMPERATURE </\,) ]7* /\{Qc to +50°C
STORAGE TEMPERATURE JJ&W \\\ 0°c to +50°C
POWER SUPPLY REQUIRI;W;;I'F{( 8 %’,\\;
7 V
+5V DC, max (mA) X}Q/\ P 50 600 270
+10V DC, max &%\\\f’ N/A 800 700
+12V DC @(& 750 N/A N/A
P
+15V D(‘\\pa (mA) 600 400 200,
@@c, max (mA) 400 400 @‘H«?

N
* +10VDC to +15VDC Optional / \
I &V

MODEL Ag@ (0.5 to 2 GHz) co%\{%é\'

" ?50 CONNECTORS Q%\}/ o %

PORT ){S@MNCHON QTy. DESCRIPTION NOTES V

J cé@*&i’ & SUPPLY DB25 (PLUG) PER MIL-C%?QR
J2 \@QBULATOR CONTROL SMC MALE PER qulp-.l‘%’z

% Vb RFIN SMA FEMALE P@ﬂﬂf—b-%mz
J4 RF OUT

SMA FEMALE _(\PER'WiL-C-39012

AT
&
//\,§/

—t | b | b | e

B Y



litde Control Module Series ACM

Spe cmcatmns

.

MODEL A%OS (0.5 to 2 GHz) DIMEDG(?%)
% $ ll LKL ZH

& & =

> F Y

@_’V‘
4;@

/?L%H;%‘L
= Koy

MARKING )é’
\_ [ EURF ACE 4(

%
2&; ’ ﬁ'ﬁ”":’"‘ N 2

& < %@)v
N X
@) Dimensional Tolerances, unless otherwise indicated: .XX + @OS

»
07
R




Amplitude Control Moduia Series
I . Specificatic

e

Y M
MODEL Acm/% 24(0.5 to 2 GHz) CONNB/i{é%1 Pinout
P AN
PIN << FUNCTION X &\%

Z’\@ +15V /f\\@ >

\?’2“ +15V . \\‘(')‘)

> 3 GND . N
4 +5V > /)/@
5 GND
6 15V A k
7 GND LA &)
8 +12V N ‘%’
9 GND ,%/\ -'17 <<>\
10 0.5 - 0.8 GHz band CTRL N &
11 0.8 -1,5GHz band CTRL f@()
12 1)%92,GHz band CTRL
13 | x5\\Qutput SP4T Termination CTRL
14,70\ Y/ Temp GND

\15 N TempouT
%,\,\\‘%" A1 (Attenuator LSB) 0.1 dB

/17 A2 0.2dB
18 A3 0.4 dB N\ }@
19 A4 0.8 dB % //k
20 A5 1.6 dB A &
21 A6 32dB O\ %}
22 A7 6.4 dE ) \ ) <’¢\
23 A8 12.8 4B &
24 A9 : b7
25 | JRiD¢Attenuator MSB) 51.2dB [/

%y




olitude Control Module Series ACM

S‘pecmcatlps

X
MODEL ACMZ&( o 18 GHz) DIMENSIOD%
N

& sanc2y
AL, I~ " Z
@ Lo o

2 &

<,g¢$

™~
B 7




Amplitude Control Moduia

Wl NN

i{\t Y{\l -
X B
MODEL AC 23 (2 to 18 GHz) CONNEC INFORMATION
A A
@i\%&) &*’\\i&)
7 7 V7
§)<) CONNECTORS DATA //§)</ _ /&
A\ FUNCTION J{E\i\cglPTmN J2PINFUNCTIONS ]
<$% \;1 VVA Control & |, Conn D-Type 15P PIN # FUN]C;I(%%E
‘Q Supply er MIL-C-24308 2
1 2-358ahd
J2 MODULE Con- Conn D-Type 25P I’NYS
trol & Supply Per MIL-C-24308 2 “?(\)le
y 3 IC
Pulse Modula- Conn\S_‘I\l(@> 1\\<</
= tion Control Malea £ MIL- \Q’/ »  3.5-6 Band
C239012/77-0002 N T,
= ) N/C
Ja RE In \§. n. SMA Male, N\
) )@\P r MIL-C-39012 N N6 N/C
g Conn. SMA Female\d - 7 6-10.4 Band
Js AFOut a7 (<,|» Per MIL-C-39012 ‘50 8 N/C
N 9 N/C
7 </ 10 10.4-18 Band A
(O 11 N/C 700D
CTIONS = ol
1 P",\'\Fl{\"{gf 12 N/C 1=
PaL) L’
. FUNCTION 13 Park Sj@‘
1 10 dB /\ 14 NCI, S
7z, 1 A
2 20 dB R 5 //ﬁ(ﬁ
3 .40 dB \ % 16 é&s"‘
4 .80 dB /@- ﬁ\\) vTemp Monitor
5 1.60 dB i A%\ N +5V
NZ
6 3.20 dB .4 N N/c 2\
7 6.40 dB %\ A N\ 20 15V P2
8 12.80 dB\\ %}O 21 A
9 25608/ 22 RUAS
r N
o o | onis
11 7\\Erobe 24 ~ &ND
12 “va Strobe Enable 25 ;’ \/\, GND
13 +15V %
14 -15V (/\
15 GND & (,:‘J:i
D,




S
‘Amplitude Control fodule Series ACM

XX +.008

nal Tole T I ss otherwise indicated: +:02;
I A
CON»EC%S ATA 5&
SYM FUN T/Km DESCRIPTIEN\& \-‘%0\
Ji / %%U “K” Conn@gle @-"V
Ké\é F Output “K” Conn Female 4{%

N
< s Supply & Con- Conn 96 Pin Female
trol (DIN 41612 Type C)

<§>e,$

40‘(<>v



Amplitude Control Moduie Seri
\Hﬁ \M-C.-I C

o S A
N N
MODEJXAGRH840 (18 to 40 GHz) CGANECTOR (J3)
I~ BKQ N7
PIN # R@/ AA ROW B < ROW C
1 R Enable (pulse) RF Enabie bereen GND GND
N B
2 |SAGND GNENN GND /]
3 0V sov Y +10V 2
AN N.C. L \e. N.C. N
\§S VY 2&2{ Bit 1 (26.5- Q\% \Y 2:2{ Bit 0 (18-26.5 TEMP, MONITQW*
s GND GND GND O
7 +5V +5V sV
8 15V -15%\ -1@&})
9 ATT STROBE LATCH| | N, \@(\\Nc)
10 N.C. A Ne. 175 "A9 (Attenuator MSB) 51.2 dB
11 A8 256dB i [N A7 12848 \\[> A6 64dB
12 A5 32dB ] | S A4 16dB (.Y A3 0.8 dB
13 A2 0.49R ~ O A1 02dB AO (Attenuator LSB) 0.1 dB
14 GNB, GND GND
15 NG N.C. N.C. R
16 NGRS N.C. N.C. 7o
17 .\ NC. N.C. N.C. e
180D N.C. N.C. N.C. &L
v N
19 N.C. NC. N.C. B% j<
20 GND GND A\ GnD L S
21 1 o 7
-15V GNO . +H18VA
22 N.C. aXanp” S BEW
23 N.C. i SN PENG 2
24 N.C 1N Ne W e N
rd \ 7
25 N.C. X 5o 2 N.C. AN N Z
26 NC. O\ N.C. D N.C. A1
Y\ Y Y %
27 NEN N.C. N.C. RN
28 LG Sense GND GND SO
29 AN\ ED 1 Power (Green) Sense LED 115/%[’) N
30 "’ LED 2 Fault (Red) N.C. N
31 Fan +24V N.C. 3\Fan OV
P74
32 Fan +24V N.C. AP\ /Fan ov
\("'
AN i




A =~ Power Amps

RV RV
POWER AMPLIFIERS )@ /%

KRATOS General Microwad\@v; yal offers a broad range of High Pawer Amplifiers for both Military and Com-
mercial applications e ing‘over the VHF to Ku Band Fr ncy‘Range. The KRATOS Engineering staff

is available to design i oducts to individual specificatidgs<o? provide more cost effective customiza-
tion of existing %%s to meet specific Customer r: rements. Our Power Amplifiers are typically for /\

used in: y: /% = </,\
2 Eéﬁé@mm ®<<>\

3. ta-%’ﬁs for UAVs %.V
@ystems ﬁ\()

5. @gmmunication and Cellular Based Stations

6. Special applications Ai

7
The following is a summary of our capabilities and exi/mt Power Amplifier products &

| A
MAIN FEATURES ®‘V‘ g&%

. VHF up to Ku bands

. Power levels up to 1 Kw, CW or Pulse/ictules

. Operating in Class A, AB and & %{3

. Solid state technology; utilizi {r/a istors such as Bi-Polar, LDM@S and GaAs.
. Enabling various inputs.

. Can be integrated as aRF suliassembly module, or as 19” Rack mounted. 1. VHF up to Ku bands
. Power levels up to,1 GW or Pulse modules

. Operating in CI and C.

. Solid state techiglay); utilizing transistors such as Bi-Polar, LDMOS and GaAs. A
. Enabling V@hputs. ~ O

. Can be integrated as a RF subassembly module, or as 19” Rack mounted.

. Cont

a) Remgig”control optional of RS 232, RS422 or ETHERNET @4

b) Control of Output Power by remote setting and ALC (Automatic Level Control) )@

NOOh~hwWMNMDNOORWN =

7
PA PROTECTION and MONITORING — 0 e
Special means and capabilities are implemented te P ]szt the Power Amplifiers fron@llowing condi-

tions and to monitor them (at the system level):

1. Over Temperature. % %

2. Forward Power.

3. Reflected Power. /% @

4. Open/Short Load VSWR. P, \ A
@ %f %

CUSTOM PA AND SSPA\PF UCTS ]7.

Examples of KRATOS Ggn ticrowave/Eyal Custom PA and Solid State Power Amplifier (SSPA

ucts and listed below @r e found on pages 35 to 39. Consult the Factory with your specﬁa e

AR p
N4
Ko

X

a>
N

42



\\\ \\\ o

Solid State Pouer |
— »w \"

‘\a; Y{%f;

/{80ND STATE POWER AMP{JFIER (SSPA)

) )
The Solid State P @mplifier (SSPA) product line VQT}%
designed for in most demanding applicafigqs, iriclud-
ing AirborngMidsite, Radars and Communicatj ey are e X and Ku Bands A
alsoap nsolution for more benign la ;@y r field * Power Output: up to 400W O
Test SY\S{Q “These diverse applications arasiade possible

S—r
by thg biseYof today’s cutting edge techna c}g'{e for design * High Re"ab'"ty_ \JZ‘
xarilfacturing of the SSPAs. Ag\a Pasiit, these SSPAs * For Severe Environment %'} tions
ide high performance, reliabili cost effective alter- * Low Life Cycle Cost

Xatives to applications currently usixg Traveling Wave Tube
(TWT) Amplifiers. All SSPAs are designed using the Power
Summation concept (Fig1) which provides a graceful deg-
radation capability not found in TWTs and critica%\gission

completion. O
i —

The product line supports both X and Ku aa applications

with band width up to 10% and offers pg? ower outputs up
to 400 Watts. Successful SSPA designs utilized Gallium
Arsenide or Gallium Nitride power iced depending upon %/

which was better suited for the appligation. The flexibility of

the SSPA design provides th@cy to extend to adjacent %{)
frequency bands requirin nl‘? hort development time at
very low risk. &

he RF input to the & {oee fig. 2), is pre-amplified and split
into several par \g etric branches. Each branch includes
a power amplifig ion (PA). This distributed design of the
SSPA resuits Ta_built in redundancy and graceful degradation of
output ow%ﬂ uld any individual PA section fail. Each branch
inclu@‘ rrent sense alarm indication which is monitored

%jv

and feg e SSPA controller. The amplified outputs of all the

symmetric branches are summed up in a passive combing Custom GaN s%sse. bly
network which routes the resultant high power to the ou of

the SSPA. A

R
W ¥yo
s -@%W\?

IBRLET i
PR
L T B

Fig. 1: %ER SUMMATION
Covbrol and
N4 b5
Fig.2: SSPA 400W BLOCK DIAGRAM %
@




N N

A compact and highly efficient 9@}3 Power Supply Unit (PSU) |y@f\$ the SSPA. This state-of-the-art

PSU design ensures that a tiibution of phase noise and spufi signals are significantly reduced at

the RF output. The SSPA corittol section includes a Modulator whith switches the DC lines of the individual

PA sections On/Off to aghieveihe required Pulse Width, Pui epétition Interval and Duty Cycle. The

SSPA Monitoring secti ludes Built-in-Test capabilit w%ceives indications from critical internal

subassemblies, igpliding the PA sections, thereby cc% tly monitoring the condition of the SSPA. /\
%

g

7,

Most all S@igns are custom deriving from@mer specifications because of the differing

requirements™or specific applications such as Airbarne Radars and Missile Seekers. There are, howevar, ‘ ]7*

magpy @ tions which can be served @ eneric SSPAs as summarized in the below table. %‘re
Special Catalog SSPAs an dt ;

rat an a new design.

o provide the user with a proven, cost effective)aj
CATALOG SSPA}\E\LECTION GUIDE k
Z &

/Q P ]
e ‘T /y\%

)
MODEL FREQUENCY%({]P ouTPuT POWER <KPAGE |COMMENTS
11‘\ ‘ Y \?\
SGN-K1-7 Ku Ba 7W 56 GaN
o K o
SPA-X2-100 X BAND) 100W X~ 45 GaAs
< LA

SPAX3-200 gQ)\)EtMD 200W 48 GaAs
SGN-X3-400 X BAND 400W 51 GaN

QY 2N
SGN-X4-2{\\ X BAND 20W - GaN %
SGN-4-50" X BAND 50W GaN

Al e, ‘ V
CUSTONM SSPA 57 iy %‘
A

o > .
X

| 4

PN
\@(/

44



g% and Width: up to 1,100 MH%()\’
/" Output Power: 100W

* Pulse Width: 0.5 to 250 msec

* High Reliability

<

X2-100

SSPA MO
P

/Q ypical test data are shown below with Fig 1 compatri O
> the command and resultant detected RF pulses %F!?R
tife

]

1%t
&

N
The Model5R =100 is a Standard Catalog SSPA designed
to fulfill vﬁsapplications including Radar, Communications
and ystémes. It has been designed for optimum operation
in th&; mode and utilizes proven GaAs power devices

ich provide high performance and reliability at X-Band/\

n
illustrating the minimal droop for a 256 usec p

maximum of 100 Watt RF Power Output. %

MOOTL ETIE N

— BF BET it

§ 0 ad A am

BE A i3

Fig. 1: PULSE MODULATION A
@

|iFe
]

\it

200

D w0 00 &)
bl
Fig. 2: & DROOP

D,

o




i S
Ag/%\?\‘ MAIN SPECIFICA)'/%O}[\%XV

>,
NI

A / AN
<>  PARAMETER % SPECIFICATION
1 &m\we'ncy Range, (GHz) i &}\ ' 8.5-11 /\
1.1 \Bendwidth, (MHz) max. 70\ Y/ 1,100 _ '46\
< 2\\ Peak Saturated Output Powe{,W) ‘min. 100 _ \ 1=
A \2}\ Average Output Powe}c\(\lﬂgﬁ'\. 25 <\<<2'L; 4
@‘_22 Amplitude Flatness,{@&j PTP 1.2 YA ‘3\‘
V' 2.3 | RFOut Amplitude Drodp @ Pulse Width of | 1.5 e
250 pSec, (dB) max. 4(
3 | Output Load VSWR, max N 2:1 SO\ 7
- - - - - @—
4.1 h‘aggte) Signal Gain, (dB) min. (wlt\:l_{@lﬁ, 53 X &4}\?
42 |Input RF Drive, (dBm) <>, 7 0to 5 QN Y
5 [PulseWidth, (uSec) 7 OV 0.5 < 2500
6 | RF Rise/Fall Time,(rS&¢.)max. | 50nse:
7 Duty Cycle, (%)’;n“{x. ' “&‘,’O
8 | PRF, (kHz) X, 1-600®
9 Input &'({\.Qlwmage, ) +28 @
9.1 A\@‘{f@%ﬁ’ut Current, (A) max. 7
10 D¢ er Consumption, (W) max. 215 /2%
1 N &i}ching Power Supply (Provided as part of | Ultra quiet, non-synchronized Y
N 'w>ﬁe SSPA) architecture ,\j_ 2
\%\0 Spurious Level between PRF Control Lines, |70 %%IL.
(dBc) min. Vo
13 Efficiency, (%) min. N\ |15 y ‘/%)
14 Operating Temperature Range, (°C)~\_,’ " |-40to +85 //K
15 | Other Typical Environmental ) ]7 Per Mil STD 810D<‘</{<>) -
Specifications \\S/é;. S\
16 Dimensions L xW x H, (ﬂﬁ\)?“ 9.00 x 7.99\{(\’:@3\;
17 | Dimensions L x W x H, {m)” 228.6 X(X2:®'x 30.5
ZaN D ZA
(1) Other specifications are aveQﬁ(/ Please contact Sales. %\\/) \\_, </
o)

(2) Option 20V to 60V. \%%/\)
N

AVAILAB%‘/QFHQNS

G

Option-to.
09

Description
Guaranteed to meet Environmental
Ratings

46




\Q

i

CONNECTOﬁ/"S FUNCTION " WYPE COMMENTS

DESIGN XDy
| RF In <NYV SMA F

/,\% RF Out AA) SMA F
e MODULATION In \&” Feed Through Solder Pin 0.80 1

\\»/P)C IN Input Voltage lq\) N Feed Through Solder Pin 1. !
%D\/ VDC IN RET. | Input Voltag¥Refurn Feed Through Solder PinA.
Wv % »
DIMENSIONS AND WEIGHTS 4{

FEER THROUG PIM
B0 (4]

25

FLED THADUGH FIN

o

COMN

/- D
od Vf i
= HEELN
if K:*h":" . = -&mt »
<g>¢ e
& N
@) §TM
S . 2D ;;@f

Dimensions in mm (Inches) Tolerances, unless otherwise

$ 7 XX £.02; XXX +.005

A& AT

Wi: 70.5 oz ( 2Kg.) approx

) 4

-

Sy

47‘@‘/




AN

N

3-200

%\}

a

N Technology
* X Band

* Band Width: up to 100 GHz

e Output Power: 200W

* Pulse Width: 0.5 to 256 mSec.
* High Efficiency

N

e

A

>

X

%our customers a lower cost SSPA, with high efficie
a

X

The Mﬁ{al SGN-X3-200 is part of our Catalog SGN

series’Sylid State Power Amplifiers (SSPA). The
%@;SPA series is based on the GaN technology.
¢

izing the GaN technology enables us to provide

ny//o\

d

nd higher packaging, while maintaining all of the

advantages of the SSPA, such as High Reliabil"}a.n

Power Redundancy. V
The application of this series of GaN &’A, is
relizigle products

Radar, Data Links, Communicatjel

thissSSPA are for
and Test Systems.

to fulfill various requirements of hi
at lower cost. Typical applicatiopé%

microwave section
preamplifier sta
section. The outp
amplifiers.

In adw microwave section, there is a

ts of an input section with

_,/OXOIIowing please find @ock diagram of the
% Si
andyan

\Sc power amplifier output
tion consists of summation of 6

propris esigned asynchronous low-noise power
supply &gd pulse-modulator.
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A

MAIN SPECIFIC

1/\

%@V

&

Note

< N
1. A drain switching in order to decrease power consur®

<</ \> PARAMETER << SPECIFICATION
SN\, [mopEL NS SGN-X3-200-12 y
\l</ 1 Frequency Range (_Q,ﬂ(\</ X band /<;§
BEER Center Frequen@y\(&/z) 12 \\:
1.2 | Bandwidth, (Miz)yiin 100 NS 1%
2 Peak Satt@@@dutput Power, min. (W) 250 A, N
21 | Amplitude Fiatness, PTP, dB max. 1 5, KD
2.2 RF Out Amplitude Droop @ Pulse Width 17
of 100 pSec, (dB), max. 7\ 3\
3 |OutputLoadVSWR . "<~ a v
3.1 For Max. Output Eoﬂey,—;qax. Y\X\? 2:1
3.2 No Damage (\KEL - </</\S\'” 2:1
4.1 Large Sign,vj,’QaY&,\gtyp. (dB) \\\\ 55
42 | Small SignaiGain, typ. (dB) AN 70
4.2 Inpgf;ﬁ-ﬁ)rive (dBm) ) -1 to +5
5 RU's2 Width (ps) ' 0.04 to 100
‘»\\\Qy?t_y'Cycle max (%) 15
A\(/‘ PRF (kHz), max. 40
L= Input Supply Voltage (V) 22 to 36 z%
\,YSJ Average Input Current @ 28V, max (A) 10 w\‘;
8.2 | Reverse Voltage Protection Yes LD V
9 DC Power Consumption, typ. (W) 280 A V\l
10 | Efficiency, typ. (%) N 0 , KD
11 Tx enable external control’ < Q A K B
11.1 | Rise/Fall Time, typ. (nse¢.] — 6B,
11.2 | Time Delay, typ. (ng&bL_, v K\ 2007
12 Operating Tem,yfsetilﬁ'g Range (°C) /-\%\pb)to +70
13 Other Typi i Mﬁ)nmental <</\§“Airborne
Specificatj;/%sE NN &'\
13 [ Dimeiisibns L x W x H (inc) AN 9.0x7.0x1.6 %
13.1 | mitensions L xW xH (mm) M| 2286x177.8x402 ) V
14 N\ Welght, max. (Kg.) ' 3.5 Q-
) 1‘5\ <Connectors /\2/\
8%  |RFIn SMA Fentale | &
»7,15.2 | RF Out Wavequide WR90
/" 15.3 | Power Supply ,p-@i@?wz
15.4 Control Ms@,&\ﬂs pin female

49
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O- GaN Technology

* X Band

* Band Width: up to 1.0 GHz
e Output Power: 400W

* Pulse Width: 0.5 to 256 mSec.

¢ High Efficiency

SSPA Model SGN-X3-400

V/

{\)y

SSPA Model SGN-X3-400 - Microwave Secti

Y{
ol SGN-X3-400 is part of our Catalog SGN

T
sgr'f% Solid State Power Amplifiers (SSPA). The
GN"SSPA series is based on the GaN technology.

%/%izing the GaN technology enables us to provide

)

and higher packaging, while maintaining all of t
advantages of the SSPA, such as High Relia@ilily@
Power Redundancy.

The application of this series of Ga %‘%@SPA, is

to fulfill various requirements of high’seliable products
at lower cost. Typical applicati Kthis SSPA are for
Radar, Data Links, Commu%ns and Test Systems.
Following please fi t&%c block diagram of the
microwave secti@%msists of an input section with
preamplifier \g d an power amplifier output
section. The@% section consists of summation of 12

amplifie \

In additit the microwave section, there is a
pr designed asynchronous low-noise power
SUp; nd pulse-modulator.

our customers a lower cost SSPA, with high effi’si;%

&
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&VAILABLE OPTIONS

Option No.

Description
Guaranteed to meet Environmental
Ratings

2
X

4R

2 73
X %
. PARKMETER SPECIFICATION r"
MODEL, \ SGN-X3-400 Q%L
1 Freqt@;‘\;jﬁ‘énge (GHz2) X band W %
1.1 |Bandwicth, (MHz), min. 1,000 , ~ i
2 Peak Saturated Output Power, min. (W) 400 //
2.1 | Average Output Power; min. (W) &,
2.2 | Amplitude Flatness, FTP; dB typ. ~>}S\~1:( >
Rl R e A Z N
3 Outpu%a&\éWR AN \\
3.1 ngfl\a'amltput Power, max. 7\ '\>W 1.2:1
3.2 _ﬁp’l‘ngage ‘Q}(} 2:1
4.1 X Parge Signal Gain, min. (dB) ‘ 60
&2\ | Input RF Drive (dBm) -5 10 +1
N6/ | Pulse Width (us) 0.2 to 150
\ "6 Duty Cycle, max (%) 20 4{;&
b7 PRF (kHz), max. 40 T—'
8 Input Supply Voltage (V) 20 10 36 M, V
8.1 Average Input Current @ 20% Duty 20 /gﬁ‘
Cycle, max (A) A }V\
8.2 |Reverse Voltage Protectigri, Yes |~ K
9 DC Power Consump‘ﬁt?p. (W) 400~ 7y
10 | Efficiency, (%) tipy, PR
11 Operating Wﬁ%ﬁ:ﬁre Range (°C) . 0}1&\\«) +70
12 Other T p(c@\;ironmental -//’O\}-fl{'borne
Speoi&'tions “ \\ /\
13 |Dipensions LxWxH(nc) ~ D" 9.0x7.0x1.6 \_'4,\
13.1 | Dimnensions L xW xH (mm) /> | 228.6 x 177.8 x 40.2 )
\"4
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Dimensions in mm (Inches) Tolerances, unless otherwise indicated: .XX % +.

Wi: 7.7 Lb. ( 3.5Kg.) approx. %
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AN

'Model'SGN-X4-20/50

series Solid State Power Amgiifiers (SSPA). The
SGN SSPA series is bs on“he GaN technology.
Utilizing the GaN techr enables us to provide

The Model SGN-X4-50 is %gif@%atalog SGN

Power Redut Y.

our customers aJgwer cost SSPA, with high efficienc
and higher p , while maintaining all of the %
advantage é PA, such as High Reliabili@

N

%z;tion of this series of GaN A, is
toYuiiWvarious requirements of high rel products
at loWer cost. Typical applications of this SSPA are for
Radar, Data Links, Communications and Test Systems.

* GaN Technology
e C or X Band

e Band Wi(% uto 1,000 MHz
e OutputPawer: up to 50W, CW

-I-H%g..c ncy
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* Special Product, Minimum order applies ‘ V
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AN \\\
\?ﬁ" PARAMETER A7) SPECIFICATION @\
</</\, MODEL D SGN-X4-20 |  SGN-X4-50* I~
‘\\& N Frequency Range (GHzl\\i A X Band Ve, ] ]7'
| V"2 |Bandwidth, (MHz).af, 500 S %
4 3 Output Power, (W) @V ~ /‘% N
3.1 Peak Saturated, Typ. 20 /4 ;((80 >
3.2 Peak Saturated, Min. (W) AN 16 Y;\/ 20
3.3 Average N I/O > Sameas Re:
3.4 | Amplitude Flatness, PTP, dB lyp-. AN
4 |outputLoadVSWR 5 7 Any Leadh)\, "
5 Large Signal Gain, min. (WB) 46\ N 50
6 | Input RF Drive (#Bm)< ° A\ 0tos
7  |PulseWidth \ Up to CW
8 Input Sup@%lt‘age (V) )
8.1 322V, max (A) 2.5 8.0
82 | 2\ 42V, max. (A) 1.0 1.0
9 0e Power Consumption, max (W) 92 268 %\
10. \ | Efficiency, (%) typ. 25 25
)v Operating Temperature Range (°C) -30 to +70 AQB, ’ ]7
2 | Dimensions L x W x H (inc) 3.6 X 3.4 X 0.67 7.25 X 4.75 XD\ |
121 Dimensions L x W xH (mm) ﬁhw .441)7(.32.36 X 184.15 X J
A ] /)

A
|iFe
N

e

2
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vl
Kratos’s Ku-band Soli ;{ergower Amplifier >

(SSPA) is the lightest; efficient and compact 4

product for embg@qing into airborne and micro-

flyaway SATCH inals. The Ku-band SSPA i %

based on a%g\ ciinology to provide high outps@
ety with significant reductions i r%

power effici
sink andanglow requirements to meet the sjze
ggration

cO
weight apd performance requirements fdx int
in flyable or mobile SATCOM tei The
Ku’and SSPA outline can be accommd$ated to /k

meet customer’s specific requirements. Antenna
interface is based on a WR62 to minimize Ve

transmission loss. A
O * GaN Techngloy
‘\" e Ku Bam%%)
@V * Band Widi:'500 MHz

e Outpuy¥ Power: 7W, CW
@ Efficiency

4 R
\‘/<>\ SSPA Model SGM%

56



Custom

Y

a)

s >
%{\;&er RADARS %{p
c) RADARS for Home Land Security (HLS

)

d) Seekers for short range missiles

2

S~—

)
&

e) Test Equipment

+Z0DBE BLT,
+28V T

Certified and fully ified for
airborne applicﬁ
&

SSPA

X

Most of the Solid Statéiver Amplifiers (SSPA) suppliecdgGeneral Microwave have been
custom designed eet’specific system requirem Thése SSPAs have been fully tested and
qualified to me, t& environmental requirem t%following examples represent some of
the typical am%et ons of General Microwave’%@ product line:
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dt
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In ad@}%%e) Catalog SSPAs, we are

o

SPECI §

@\ﬁ;llowing SSPAs as special catalog products.

4/@)\%

D
'

N
> Model sm-x%@ SPA-KU1-400" |SPA-KU2-100"
Frequency Range | g54,109 | 135t017.0 | 135t017.0
(GHz) A
: 7NN
Bandwidth, max Q
’ 400 50 500 .
(MHz) "\' Y
Peak Saturated <P "V N\
Output Power, min 400 %’ 350 100 Q
(W) p 7N AN\
i A
Average Output A4 L
Power (W) %0 87.5 4.@)\25/
- W
Pulse Width (ps){\ <&).z - 60 0.5 — 250 0.5 - 250
AN
Duty Cycle, max<{%) 25 25 25
A
PRF (K N 1 - 600 1 - 600 1-600
M - - -
In pply
Vorage (V) 22 to 60 22 to 32 22 to 60
Operating
Temperature Range -40 to
(°C) > Wt
aD;';‘fo';Si;'::’ 280 x 140 x75 Qé %0 x75 [229 x 178 x 30.5
(inches) (11 x5.5x 2@);k<%{e 5x29) | (9x7x1.2)

(1) Minimum Order Applies 4{%
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¢ Radio Telephone A%éﬁons
e Band-Width - One Octave

* Class AB (Pulse and Amplitude Linearity)

FEATURES

@%

FEATURES

* Frequency Rangy; %350-2700 MHz
e Qutput po dB: 45dBm

e Gain: 44 dB

e DC power Consumption: 110W

<<g>e,$

7

7

a>
N
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o~ < N Z
.11~ Custom - Power Amplifi

Y o

~OWER AMPLIFIER FOR COMUAN

- A
FEATURES & &)
e Upto1 k\%} ‘%%;
o VHF,@ d Cellular frequency bands<¢x
| ¥

5

&> &>

&WER AMPLIFIER FOR COMMUNICATION
\

@%
FEATURES \<\
J Frequ%&%’e: 450-530 MHz

e OQutput at P1dB: 48.5dBm
e Gain: 40 dB

« DC power Consumption: 80W ‘%’
<<>\

N
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FEATURES
« VHF, UHF, L and S frequ
e Option for Integrated
« Designed For Fre &Tb
-wummm%%

t
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The introduction of the PIN \510re than 45 years
ago has led to the devel rl f a large family of
RF and microwave controt' @omponents, including

switches, attenuator\_{%%%dulators, and phase shifters
€
o

that have beco
microwave S\®
available t
and per oice of electrical characterist

such.a t|on capacitance, minority carriet Iii |me
rev%/ ltage breakdown, saturation re%), e and
istarice vs. current law as well as ‘achg ical format
% selecting a diode for a parﬂcm% lication.
ile a complete treatment of the PINvdiode will
not be presented here, some of the more important

relationships in diode characteristics are described
below.

The unique property of the PIN diode that makes it
particularly suitable for control component use |sythat,
in its useful operating frequency range, it
as a current variable resistor in its forwai %ﬂ
state. Depending upon the diode congtructiyn, this
resistance can vary from as low af *{jenths of an
ohm when the diode is fully O s'high as 10,000
ohms with zero bias current app*re The PIN diode
displays this behavior be unlike P-N junction
diodes, a thin layer of tr| atenal is inserted
between heavily do rs of P and N material.
When DC curre rough the diode, a stored
charge is creats \1 e | layer which establishes the

conductanc diode. The charge is in the form of
holes and %} ns which have a finite recombination
time. s the period of any time-varying current
is suﬁ%{ short compared to this recombination
time, there is effectlvely no modulation of the diode
conductance and, ignoring parasitic reactances, the
diode behaves as a pure resistor.

If we define a transition frequency f, as

fO = 27tt

Where t is the minority carrier Ilfetlm@gl‘)%

then for frequencies significam@ the PIN

diode will behave as a P-N jungtisos rectifying the
ies well above f; the

resistor. The range of t

ysec to as high as 5 psec,
arles from about 16 MHz to 32

applied a-c signal. For f
diode will behave as 2™
varies from as low & <
and correspon n\

al elements of most moder
day, the types of PIN diode%,
mponent designer is quite e

2

%

%
}ﬁ

L |

) xz){which the PIN diode will rectify the a-c
Si nct thereby generate harmonic power depends
not&aly on the minority carrier lifetime but upon the
t

\%e f the a-c current to the applied d-c current. In
eral, as the applied signal power rises and the
operating frequency decreases, diodes with Iong
minority carrier lifetimes and high bias current a \
required for satisfactory operation. Unfortunately, &:i
diodes exhibit relatively long switching tlme} w
modulation rates. ﬁ]/
When one uses a PIN diode in the %l

frequency range, parasitic reactar will have first
order effects. The most imporian < ese is the diode
junction capacitance whlchﬁ% e diode impedance
in its back biased state. Far 6w requency diodes in
chip format, employmg{égzely large junction areas,
the junction capacn% s%f the order of 0.2 to 1.0

T_he de

pF. At the other beam lead diodes exhibit the
lowest avail on capacity, ranging from 0.02
to 0.08 pF. frequency multi-throw switches,
beam le \I des are frequently employed at the
com &o ion because of their small physical size
uhction capacity. Even with a capacitance as
Iow 02 pF, at a frequency of 18 GHz, the diode
will have an impedance of only about 450 ohms in
its back biased state due to this reactance. In similar
manner, the intrinsic diode inductance as well as that
of the connecting ribbons have a significant effect
upon the frequency related behavior of the PIN

The diode saturation resistance presents a loss </
mechanism in the RF and microwave cwcuﬂl nis
resistance can vary from a few tenths

ofg@i ﬁy‘f‘m
a chip diode, to as high as 5 ohms in pacity
beam lead diode. In general, ther &rwerse
relationship between diode junc&g@)acity and
Saturation resistance. Therefofe irl high frequency
applications, where low capgzh- is generally required

dahce match, higher
due to the loss

for best isolation and/orsi
insertion loss gener [y
attributed to the Ke\)
In the sectio a/ low more detailed discussions
are presente. e CII’CUIt topologies, design trade-
offs and ance characteristics of GMC’s faifiilies
of contr@ ponents. GMC'’s large number of%{o
ch have evolved from these produsts,

ha\, been included because of space li Fons.
Consdltation with the factory is reco edfor such

requirements.
)@

kHz.

(1) The reat sted in more information on this subject should consult one or more of the followi %uen S:
“Microwav iconductor Engineering”, J.F. White, Van Nostrand Reinhold Company, 1982.
“Microwave'Semiconductor Control Devices”, K.E. Mortenson, Microwave Journal, May 1964, 45 N

“Fundamental Limitations in RF Switching and Phase Shifting Using Semiconductor DIOdG%’,\\

52, pp. 697-708.

“Biasing and Driving Considerations for PIN Diode RF Switches and Modulators”, He

ines, Proceedings of the IEEE, vol.

@ d Applications Note 914, Jan. 1967.

oD =
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General Microwave PIN diode a@;grs cover the
frequency range from 200 t0 40 GHz and are
available in numerous configisations to permit the
user to optimize systei rforfnance. Most designs
are available with tht%og or digital control,

operating over
or moderate |

ATTEN
GMC PII

r multi-octave bands with high
g speed characteristics.

TOPOLOGY

e attenuators are designed v\%} eral
pologles each of which has ected

% ize certain performance chara% s. A brief
discdssion of these various topologies isYresented

below including a treatment of performance trade-offs.
SHUNT-MOUNTED REFLECTIVE

ATTENUATOR

The simplest version of a PIN diode attenuato
consists of one or more PIN diodes in shun

a transmission line as shown in Fig. 1. Thi %
provides a broadband reflective attenug hat can
reach very high levels of attenuatiop;, d ing upon
the number and electrical spacrng@w e diodes. While
it generally has very low inserti n and can operate
at high switching rates, its us s is limited by

the very large mrsmat%re er s in the attenuation

state.
4\-1
.IL |—

H

Fig. 1-Shunt mownled reflacthve atfenuaior

&>

BALANCED ATTENUATOR &
By placing identical shunt-mounted reflec%
attenuators between an appropriately cied
pair of 3 dB quadrature hybrid couplers;*q balanced
attenuator is realized (see Fig. 2 bdlanced
attenuator has all the simplici cﬁ' hunt-mounted
reflective attenuator with th Qdd\?d feature of providing
low VSWR under all co % of attenuation. In
addition, power handk ‘\yr proved by 3 dB due
to the power split exihput hybrid. This style of
PIN diode attenuﬁf fers simplicity, up to 3to 1
bandwidth, erajely fast speed, and excellent
linearity. Ba% attenuators are available from
General Micréwiave covering the frequency range of
0.5 to 40.0 GHz.

Qs

\>
<“‘<\/

/4,\\

2>

I_z,_ - ’i i 3 0 ‘%\
I
;- iR T% V
[ lﬂrﬂdm:m)/l
ARRAY ATTENUATOR K2

With the addition of termrnatlng gioge elements to
the shunt-mounted reflect| nuators of Fig. 1, an
ttenuator can be reali w VSWR that can
operate over an octay (see Fig. 3). By tapering
the diode and tra / n line impedance and adding
multiple transfo. hogctions it is possible to obtain
good VSW tenuatlon characteristics over
several oct v;

GMC
designs

array attenuators in a number of custom

|
.J o
s *‘%V

A S
/}g
J-PAD AND 71t-PAD A UATORS

The broadest frequenc <Qr e available is obtained
with some form of T- -pad attenuator. These
are lumped elem ts which function in the
microwave frequ nge in essentially the same

manner ast (, at DC. Attenuation variation is /’\
obtalne |. taneously changing the bias currenf,\

I.||

of the d shunt diodes comprising the
in a me hat assures constant imped
all levels:

ance ¢

ig. 4 shows the basic configur. %
both circuits. Only the T- pad configurati nﬁ{% d by
GMC due to the difficulties in realizi ffidiently low
stray reactances and short transmiss)é e lengths
in -pad circuits for operation a@her microwave
frequencies. Models of th tl/ ators cover the full
frequency range from O. 2% GHz with excellent
attenuation flatness \Q) €fa

te switching speed.
\ %’
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SWITCHED BIT ATTENUATORS &O\

When an attenuator with a fast switching speed+a
high power handling capacity is required, t 01;
option is to utilize a switched-bit attenuatqs
attenuator combines one or more tandem
SP2T switches with a zero loss con ion between

one pair of outputs and a fixed affenuatorinserted
in the other (see Fig. 5). In this:/}l@guration the PIN
diodes are not used as variakle’registors, but are
switched between their fo%f%?nd reversed biased
states. This allows for gwchifaster switching speed
since high speed PiN/gipdes and drive circuitry can

be used. In ad% iikgfifers higher power handling

capacity since 1t power is absorbed in the fixed
attenuator(a: ;‘aqo ot in the PIN diodes.

are switche

£ g

X

2

interactions may lead to a non-
nse as the attenuation is changed in

, 'V about 0.5 dB \%%rteracting VSWR’s as the bits
S i
SE

monotonic «g\
increme%g‘ one LSB, i.e., the attenuation level may
d

rease when an increasing attenuation

ac
ste lled for.

Second, because of the RF circuit

comptexity, the cost of this attenuator is usually higher
than other approaches. Finally, the incorporation
of high speed switches may lead to excess video

leakage.

PHASE INVARIANT ATTENUATORS A

This specialized

that the insertion phase variation is mini

There axe St disadvantages to this approach that
may @Qusefulness. First, the minimum practical attenuation level

attenua step size at microwave frequencies is

employed by GMC to obtain this

&
eoenny RO
Y

& L_};_& &

class of attenuators has thq preperty
izee}d the

is changed. A uniqueApaiogy is

e which is

balanced attenuators des ed above.

—

perforas:
described in detail in a separate ical paper.™ In
@eother respects they peﬁ% "Qanner similar to

| DRIVER CONsmEQ‘%ONs

All attenuators ex

r'the switched bit variety

L
are available wij %&ing driver circuits with
either analo%}ji i‘al control inputs. In addition,
ators

many atten
those whu:;c*p

re available without the driver fqr
e to provide their own. Most di

attermatogs’are available with eight-bit TTL contrc!
wh% an attenuator with a nominal atteau ion

rang§,of 60 dB, will provide a resolutio .25'dB
Some attenuators are available with &

tion of as

low as 0.05 dB. Except for switch it\yesigns, all PIN
diode attenuators are analog in 4 and thus their
resolution is essentially limi y'the DAC used in the

driver circuit.

(1) “Broadband Phase Invariant Attenuator”, D. Ad

The driver circuit

minimize the varia

It also provides

To obtain a copy of this paper, please Vv

SALES, KRATOS

GENERAL MICR
/I'

%er source impedance and
\. to optimize switching speed.

switching w S
N
ler and P. Maritatos; 19{( E MTT-S Digest, pp. 673-676.
witézto '-:I'
%GE :

7

inclu% pensating elements to
ofattenuator with temperature.
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STROBE/LATCH FEA’gg - OPTION 4
It is recommended tha(%n erating the Series

349/H Attenuators iti(%, trobe/Latch Option -4
feature, the digitalisdntrol inputs should be in place,
with the Latc ow “(0)” level, before the
Attenuator 3 q;kred up.

I\@@TONICITY
In mdst applications it is imperative that tie attenuator

displays monotonic behavior as a function of the
control input. Non-monotonic performance can occur
in switched bit attenuators when interacting VSWR’s

are not properly compensated, or in digitally contrqﬂe_;'(?o\

analog attenuators when a non-monotonic condit(i}
exists in the MSB of the DAC. All GMC’s atte%‘rv

are monotonic guaranteed. %

HARMONICS AND INTERMO
PRODUCTS

All PIN diode control devices {j aﬁ uators,
switches and phase shifters) @nerate harmonics
and intermodulation prqa{eis 10 some degree since
PIN diodes are non-li evices. When compared
to digital switched-)ég\ signs, analog PIN diode

attenuators are mosgyprone to generate spurious
signals since tie djodes function as current variable

resistors aqd atedtypically operated at resistance levels
where s@?nt RF power is absorbed by the diode.
The levels armonic and intermodulation products
generated by an attenuator are greatly dependent
upon its design, the operating frequency, attenuation

setting and input power level. Typical performance for
a moderately fast attenuator, i.e., 500 nsec switching ‘

speed, follows: %‘

TYPICAL ATTENUATOR INTERCE
POINTS A('
2nd ORDER \’ 3rJ ORDER
FREQUENCY | INTERCEPT X" )INTERCEPT
2.0 GHz +3548. | +30dBm
8.0 GHz ﬁQ\ +35 dBm

&

S

&

%

POWER HANDLING

switching speed. The faster the attenuator, the

‘%Dower handling of a PIN diode attenuator
<<ﬂs pendent on its topology, biasing levels, and

lowe
the power handling capability. This catalog specifie%\
both the maximum operating and the maximum.__,

survival levels. Maximum operating level is deijn

as that which will cause an out of specifi

the attenuator. Please consult t for special
applications requiring higher eperational powe

than those listed in this Cj‘z(g;/
&
N
%0

r levels
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typical phase shift variati
shift is attributable

PHASE SHIFT vs. ATTE@A

All attenuators exhibit aﬁ? tiort in phase shift with attenuati
interconnectingthe

eliminate it here minimum change of p

line of P%\ riant Attenuators describe%

v—

ION N
vel {AM/PM modulation). Fig. 6 shows
er of GMC attenuator models. The phase
s as well as the lengths of transmission line
AM/PM by careful design, it is not possible to

attenuation is a critical parameter, the use of GM}‘/’\

s a function of attenuation for a
the stray reactance of the PI
s. While it is possible to mi

ould be considered.
g. 6—Typical Phase vs. Attenuation & Frequency

g

0.0+

Phase Shift (Deg.)

G
MODELS 1952, D%&?MQZ-M

% 100.0-
Z, - /\
@ T /O‘
WY g e e S
£ e e 3008 ) \
E i e T = 20 dB %‘
— 10 dB
h L @
& -50.0 L 1 ‘,?Féﬁ_uancv (GHz) L i k
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Attenuators |
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MODELS D1968IB, 1 & 3468C
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and minimum values of attenuation over the

specified frequency Wﬁ for a given control signal. %
ATTENUATIO \4\Ta

mean attenuati®

range. Thigds/Jusua

&

level, and i ssed in + dB.

med attenuation value expre
mesgsured at + 23 + 5°C.

accuracy, frequency variation and temperature, as
shown in Fig. 7

N

DEFINITION OF PARA E)@ MODUY! N BANDWIDTH
MEAN ATTENUATION is verage of the maximum Sm ignal Bandwidth: With reference to a

ddialion frequency of 100 Hz and a modulation
1y of +3 dB at a quiescent level of -6 dB, the

ESS is the variation from the \%e ency at which the modulation depth decreases b
over the specified frequency % 0% as measured with a square-law detector. A
a function of the attenuati \x O
</ modulation frequency of 100 Hz and a 100%
ATTENVU N ACCURACY is the maxim@ modulation depth at a quiescent level of — B) th?’
dediatidn6f the mean attenuation from.the frequency at which the modulation dept %95
@ ’s\%@dB when 50% as measured with a square-li%k i
d

TEMPERATURE COEFFICIENT,j
TOTAL ACCURACY is the sum of all the effects which average rate of change of atte

Large Signal Bandwidth: With reference to a

¢feases by

d as the

ver the full

contribute to the deviation from the programmed operating temperature range ofAhy unit under fixed
attenuation value. It includes the effects of attenuatiopf'\glaS conditions. It is epre{q\%én dB/°C. Note that the

ttenuator temperaturescos nt may vary with both
temperature and prc@(%@ed attenuation level.
. N I’

)
SWITCHING SPEED® Q{LV
The following are the standard definitio %/i ching
speed, as shown in Fig. 8:
Rise Time is the transition time en the 10% and

90% points of the square-la te/ct RF power when
the unit is switched from full«% full ON.

Fall Time is the transiti \u& een the 90% and 10%
points of the square tected RF power when the
unit is switched f%b to full OFF,

OnTime is the transi time between 50% of the
input control Signal te the 90% point of the square-law
detected RF povwer when the unit is switched from full
OFF to@?.

Off Timeg/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 full OFF. /]

/<'/\V

7/

Note: Depending on the attenuator topology, there \]}

signal, but the time the attenua sho
reach final attenuation value or switch between

XDy
Y‘v

are differences in the behavior of the switc

characteristics that may affect system

performance. Switching speed is onl eci{le (2) For units withou i% tea! drivers, the specifications apply to
o, o : conditions wi e nuator is driven by an appropriately

to the 90% or 10% points of the deteck shaped swits \Veform_

2

different attenuation levels e significantly
longer. Qk

ATTENUATION [dB]

Q%}Tgﬂm

204

ATTEMUATION
ACCURACY

—

)
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)%Y%NUATORS AND M@U@\&S

FRE

N&Y}ANGE (GHz)

TTENUANON

0.2 0.5

1.0 <207 4.0

8.0 12.4 18 40

¢, )E (dB)

MODEL PAGE COMMENTS

0&\ MG CONTINUOUSLY VARIABLE, CURR@@QQE_ROLLED ABSORPTIVE ATTENUATORS

‘%"&T" AN 80 1950A / S
> <N 60 1951
N P— NN 60 1952
A N\ 252 A N 60 1953 6
A 4—a‘¢\[) 60 1954 %w le control
5 e 10 60 1955 4
PS— 60 1956 Ag
8 B A 60 1958 4
18 e 50 1959 %%E7

CONTINUOUSLY VARIABLE, VOLTAGE TONTROLLED, LINE

ARIZERDARSORPTIVE ATTENUATORS

05 D'V 60 DERG
05 s L NN~ 60 | “guels o
2 D20 60 N \D1962B
2 T —— — 607, v D1968B
P — ) /\ﬂ 80 D1950A
t—2 XA 60 D1951 _
i @ | ows inoprted dver
,\\agf).)&__s.z 60 D1953 80
(é&iw R — 60 D1954 A
O
A\ S 10 60 D1955 ()
RN b 12 60 D1956 T“
<Ay s 18 60 D1958 V
Yt B0 50 D1959 329 %
\

VOLTAGE CONTROLLED, PHASE INVARIANT, LINEARIZED ATTENUA

o
2 6 TAN32 D1972 ! | S
4 " =¥ @ D1974 87 n%e Ir:?lt:esec;ilgﬁr
6 - | | 32 D1978 N,
HIGH SPEEDABSDRPTIVE PULSE MODULAZBRY
N
A Integrated driver
0.2 — )\<3 80 \ ) 73 nd RF section
/ Y
e




2

)@SE%IUATORS AND MO Bﬁhas (cont.)
A 2

FREQUEMQ\F/ NAE (GHz) ATTERYATION MIN
STEP MODEL PAGE COMMENTS
0.2 0.5 1.0 ‘(Q\OWV 8.0 12.4 18 40 X< N%) SIZE (dB)
D)G@.N PROGRAMMABLE ABS %}\’/‘E ATTENUATORS, ULTRA-BROADBAND :
r— \(<3 18 /{'N' 60 1 3250A | 90 '“tdgF?fd-“réﬁ
2 \%IGITALLY PROGRAMMARLE\A@ORPTIVE ATTENUATORS, MULTI-OCTAVE BANE
\;n 5— 4 <RIy 60 0.06 3460C N
M5 8 '@ 60 0.06 3461C ééxt%grated driver
2 8 60 0.06 3462C /I{ RF section
2 8 A 60 0.06 3468C. I
DIGITALLY PROGRAMMABLE, PHASE INVARIANT ATTENUATORS, MUQN@CTAVE BAND
2 6 o ¥ 3 0.125 ‘\)‘&‘e\zg _
——— o Ip = | oms i | s |mepteddier
6 32 0.125<[> ) 3478
DIGITALLY PROGRAMMABLE}WlﬁURlZED ABSORPTIV"\\U‘ENUATORS OCTAVE BAND
PR e 60 3482, 3482H
2.6 5.2 # 60 4[))25 3483, 3483H _
s -’ 60 0.25 |3484,3484H| 99 |Integrated driver
60 0.25 [3486, 3486H
<\ —_— 60 0.25 [3488, 3488H
MINLAﬁ\VbIGITALLY CONTROLLED, PIN DIODE ATTENUATORS integrated di
el 18 | 60 | o5 | 1761 | 120 RF Sedfg\\

-\SIETALLY PROGRAMMABLE ABSORPTIVE ATTENUATORS, OCTAVE BAND

O yme— 80 003 |3491, 34971H )7“
R 80 0.03 |3492, 3492H @«
2.6 5.2 80 0.03 |3493, 3493H )4@
— N 0.03 3494, 3494H| 71 nte rated driver
Si—_ 7 003 |3495, 3495 RF section
6 e 12 180 0.03  |3496, 3396} .
s 187 7 64 0.03  [3498, 34961
R 50 003 |00 331
/<'/\

72




fdodel F192A Non-Réf

roadband High-Speec

Puise Mod

* High speed

e0.2to 1 b @qu)ency range
*80d h

. Lov@ and insertion loss
. wl size, light weight

X

v

s
S
@

v

L3
&Q\
<

V/

N\
R4

~—
The Mo \\i is a high-speed non-reflective PIN
modulator with integrated driver. Operating

diod
over tha\instantaneous frequency range from 0.2 to 18
it provides a minimum isolation of 80 dB from 0.5

¢ Hz, and 70 dB below 0.5 GHz. The RF design

onsists of an arrangement of shunt and series diod
n a microstrip integrated circuit transmission line aa}<;/\\
-

shown in the schematic diagram below.
&7

Q\l

e K

@

s Fo

N W

Model F1924 RF Schematic Diagram

4
H

/churrents required to switc /@N or OFF

.~ and simultaneously maintain a biiateral 50-ohm
Vimpedance match in both ®s are provided by the

inte_' ra_ted driver, whic iswlled by an external

logic signal. @ Y

D 2>
< a7
,@&

%

7

—

%

<<g>e,$

7

a>
s XY



)@;%FORMANCE CHA /ﬁe@alsﬂcs

@g .~ FREQUENCY (GHz)
0.2 @@) 2.0 8.0 12.4
ACTERISTIC to ‘))f\) to to to to
AMD) 0.5 2.0 8.0 12.4 18.0 A
< Niin Isolation (dB) YD) 80 80 80 |~ &
\ », Max Insertion Loss (dB) \? 2.0 2.5 3.0 3.5
%()%, VSWR (ON and OFF) .5 1.5 1.75 2.0 2.

Switching Speed
Rise Time
Fall Time

Power Handling Capability

Without Performance
Degradation 500 m

Survival Power

Power Supply Req%%énts
+5V +5%, 2@;

-12V £5%,

10 nsec. max.
10 nsec. max.

30 nsec. max.
15 nsec. max.

%oy

Z0)

'\-‘

\v

o

Qw or peak

rage 10W peak
max. pulse width)

2
X

%L advanced Schottky,

ne-unit load. (A unit load is
0.6 mA sink current and 20 pA
source current).

Logic “0” (—0.3 to +0.8V) for
switch ON and logic “1” (+2.0
to +5.0V) for switch OFF.

Control Characteristics
Control Input
Impedance

\
%o@

2
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Specificatic

OPTION (G09) E
RATINGS
Operating Tem

Altitude

Temp. Cycling

<§>¢$

I\&H@M\ETAL

mperature

e

2. —65°to +110°C

—65° to +125°C

MIL-STD-202F, M
103B, Cond.

@&»

95%) B& 10
MIL-ST thod 33
213B, Co (75G, 6 msec) 48
MIL-STD-202F, Method

204D, Cond. B (.06" double 64A
amplitude or 15G, whic Go09
is less)

MIL-STD-202F, Mean\a' G12
105C, Cond. B 51%‘.)

MIL-STD-2 od

107D, Co cycles

DIMENSIONS AND WEIGHT

53
s ™
A5 |
— - .i.l I
%0 “3-?’ * CONN SMA o
on FEMALE
K | N /n
X Q. 7=
T R
i .
100 LBZ0
(254) (20,8 @\-
i
Y o

'CONTROL
SMC MALE

2 x g 0426

Dimensional Tolerances, unless otherwise indicated:
+.02; XXX £.008

I

g»

\{
LE OPTIONS

Description
SMA female control connectors
Two SMA male RF connectors

Inverse control logic; logic “1” for sw/@@\

ON and logic “0” for switch O

One SMA male (J1) and o
female (J2) RF connect %‘
ermmal
+5, —15V operatipn
SMB male cor&:onnector

EMI filter solder-typ
Guarante%weet Environmental
Ratin

@)&

2

%
il
AR

7] FOR SKA FEMALE (TYF]

(12,7) FOR SWa MALE (TYP) @

MODEL F192A @1
Wt: 0/7 oz (20 gr.) ap@s

i,

Sy

75 Y




Octave-E:and

ttenuiator/Modula
NN

SERIES 195

Series 195 current-contro ttenuator/modulators Absorptive

provide small size with greatelythan octave-bandwidth X PtV

performance at low co¥t-All models except the 1950A* %{Q)\) ¢ Current controlled

provide a minimupa, of 6 of attenuation with fall o

times of 20 ns %)and rise times ranging from 2 (\\) U TEER =S ) D
d

nsec for the % 1952 to 125 nsec max for gﬁ? * High performance MIC @3
1956 and 1958 Jhe 1950A" provides a minimufygp quadrature hybrid design ~—
dB of attequation with a fall time of 50 nsec+ a\:n da . ‘ V.
rise ti%} 50 nsec max. These characte%s ake * High speed %’

r ice %

1&S suitable for a wide range o ions

ingluding level setting, complex amplit odulation,

pul¥e modulation and high-speed switching. The eight -

models in the Series 195 encompass a frequency 3 .

range from 0.5 to 18 GHz. All models except the

1950A* are capable of extended bandwidth operation%\

typically 3:1, with only moderate degradationin .
performance at the band edges.

As shown in figures 1 and 2 below, the RF ¢i \ V
employed in all models except the Model 1&% ses
two shunt arrays of PIN diodes and tw drature
hybrid couplers. The quadrature hyhrids of a
unique GMC microstrip design are Integrated

i

with the diode arrays to yield a irfimal package size.

The RF circuit employed in % el 1950A* uses
edrwi

one shunt array of PIN \% input and output
impedance matchin %'1

L
\\

&\ Attenuator Model 1958

>

2

Attenuator Model 1956%}’ L

7

Fig. 2-Model 1950A*, RF schematic diagram. 0%\\)
PANEY
N

(:J-r-_-r Model 1950A is a special-order product. Consult factory before ordenng%\/
O

o




N N oL
)@Y )é\:{
N MAX. MAX. FLATNESS (+dB)
FREQUENGY |INSERTION AT MEAN ATTENUATION LEVELS UP TO

‘%%E LOSS MAX. QB
MODEL | % (dB) VSWR | <<9 : 20dB | 40dB | 60dB | 80 dB
1950A% 1\ 05 — 1.0 1.4 260V 0.3 0.8 1.7 2.2 3.2 A

0= Y
19@1 1.0-2.0 1.3 //_1;;/\\‘ 03 | 08 [ 15 [ 16 %
1 075-2.250 14 . \0 0.5 1.4 3.0 3.5 }
Q&Sg\ 2.0-4.0 1.5 AN 15 0.3 0.8 1.5 1.6 %Z‘V
A 15-450 16, Y 20 0.5 1.4 3.0 3.5 QQ [
—_— 26-52 w2 | 16 0.3 0.8 15 16 )
1.95-5850] 1.8 2.1 0.5 1.4 3.0 3.9 .|
4.0-8.0 2.0 1.7 0.3 0.8 1.5 16
1954 3.0-9.00 2.1 2.2 -\ 05 1.4 3.0 ‘%;& |
5.0 — 10.0 2.2 17X, 05 0.9 18 W M6
1955 e
375-11.250] 23 22 0.7 14 | <80\ 35
_— 6.0 —12.0 23 N, 1l 0.7 1.0 /%’ 1.6
45-1350 2.4, NN 2.2 0.9 1.5 \I¥ 3.0 35

I 8.0 —18.0 263\ P 1.8@ 0.7 20N | 15 1.6
60-1800 [ 7 259 | 1.8@ 09>, M | 30 3.5

(1) Specifications for theﬁxtéﬁded frequency ranges are tW
(2) Except from 16-18 G*.@ insertion loss is 3.5 dB max and VSWR is 2.0 max.

(3) For attenuation 3.0f 10 dB or more.
PERFORMA@%‘\ZRACTERISTICS A

Mean Attequaticn Range Switching Speed

1950A u\ ................... 80 dB Fall Time T

rOnits 60 dB 1950A% ..o 50 nsec m <3)\ ]7‘
\25. """""""" All other units.......... 20 nsec me

Monotgpicity ...................... Guaranteed Rise Time
Phase Shift......................... See page 65 1950A% .. o5 X
Temperature Effects........... See Fig. 3 %\ All other units.......... s&c max®
Power Handling Capability e Y Bi t for Maxi AR ti

Without Performance Degradation ‘ 1as Cu1r ;eS% A?. raxmuq to ggamlxn

Survival Power (from —65°C to +25°

(3) For attenuatigit sk% f 10 dB or more.
see Fig. 4 for higher temperatures) é,k
Allunits.....cccoeeeeeees 1w a%ge,
e

%idt h()1 psec max %\OQ

*Model 1950A is a special@d ct. Consult factory before ordering. AT+25°C ]

\
%()s/ BE°C \’+ e +128°C
%[R‘TURE

Fig. 4-Seri ‘%\pswer derating factor
>

1950A*, 1951.......... 10 mW cw or p V All other units '\}(/{(&15 to 70 mA
All other units.......... 100 mW cw or hes &\%
Q@

AN Gk
‘(QV

77



ATTENUATION -
=

g

Fuk
(=1

S

7

1
0 0.2 04,0 Vu.s 1.0 1.2
%. RELATIVE BIAS CURRENT

7
%Sm 195, typical effects of t(-%z)w attenuation

&

Description
SMA female bias connector
Two SMA male RF connector
One SMA male (J1) and

female (J2) RF conne
SMC male bias co r
SMB male bia;%n or

Guaranteed to t Environmental

2
Vs

Ratings

OPTION (G09 NMENTAL RATINGS AVAILABLE OPTIONS
Operating Te Option No.
Range... ... ..5\%. ... —-54°C to +125°C 3
Non-O er@ 7
Te e Range ....... —65° to +125°C 10
Humidityw..........cooee MIL-STD-202F, Method
103B, Cond. B (96 hrs. at
o 64
95%)
ShOCK. ... MIL-STD-202F, Method 4). 64A
213B, Cond. B (75G, §™~ G09
msec) i ‘7*
Vibration............................. MIL-STD-202F, G12
204D, Con (.
double a or 15G,
which is'less)
Altitude ...

Temp. Cycling ...............
% 7D, Cond. A, 5 cycles
<>

<,

..... MIL-S 02F, Method
1 ond. B (50,000 ft.)
S\MI¥-STD-202F, Method

D,

v
®<§§%
@

&

2

S

’@@JV
o
N
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Series 195

Specifications

XY R
% @GHTS

DIMENSIONS AND

&*

¥ ;’q_l;;__.l’,:?;"__.j n _]‘U;O
WODELS 1 mf%}é’% @»b MODELS 1952 AND Y953

W 3oz, @S
. W ez (67 gr japprax

ww%ﬂ‘.mm“ﬂn

DELS 1954, 1955 AND 1856
W 1 oz {28 gF ) apedn,

Dimensional Tolerances, unless otherwise indical
+.02; XXX +.008




ﬁ 195 Octaveu‘*}and

g

Y{\l

o. olled linearized
rated assemblies

SERIES D195
The Series D195 voltage-

dB per volt. ( 1 below.)

attenuator/modulator
consisting of a Serle s%ﬂlt and a hybridized driver
circuit which pro n minal transfer function of %\

</</\

"%

X

=%

R
|

Lo

CONTROL
DRIVER
,::_5":& CIRCLUIR
VA CONVERTER)

—

RE INOUT JERIES 195 %UT
PN DOODE

T ATTEHUATOR ) .J._'._l'

7
Figg. 1 Sinkea am*%
\%\’
All of the Seriges Lg

9 units except the D1950A*
exhibit f f 20 nsec max and rise times of
1.5 pse%!or attenuation steps of 10 dB or more.
For smalld/excursions, the fall times can increase
to several hundred nsec, while the rise times remain
essentially unchanged. In applications where a rapid

return to insertion loss from any level of attenuation
is required, Optlon 59 is available. With this option,

reset circuit, and recovery times of 200 nsec

are obtained. Where use of an external resetpuls

as described above is not feasible, an inte{@g
option (Option 58) is available which wi matically
reset the unit to insertion loss within sec for a
step of 50 dB or more. %

The fall and rise time specific t|o<(9 the D1950A"
are 500 nsec max and 10 X, respectively.
Options 58 and 59 ar%\ able for this model.

*Model D1950A
ordering.

an external pulse is applied to trigger a high- spe%‘ ]7’

cial-order product. Consult factory before
a

AN

"?/

N

e Absorptive
¢ Linearized

v

%

* Frequency range: 0.5 to 18 GHz
¢ High performance MIC quadrature

hybrid design )@@{
&

PFTIVE
ATOR

¢ High speed

. I
w:g-__(

>§)Dc.r.ntm¢

R AT

Attenuator Model D1955

Attenuator Model D1954

ALL UNITS
INTHIS SERIES
ARE EQUIPPED

WITH INTEGRx

>

80
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AR

*Model 1950A is a special-order product. Consult factory before

N MAX. . FLATNESS (dB)
FRE Y INSERTION AI ATTENUATION LEVELS UP TO
%&2 LOSS MAX.
MODEL O ) (dB) VSWB‘(\\% 20dB | 40dB | 60dB | 80dB
D1950A7 1) .5 — 1.0 1.5 2,021V 0.3 08 | 17 | 30 | 36 &\
e [ 1.0-2.0 17 | 45V 03 08 | 15 | 16 >
g5 5 P —
N\ 0.75-2.25( 1.8 [\ ) 0.5 1.4 3.0 3.5 \ -
N Ez 2.0 - 4.0 20 < N>15 0.3 0.8 1.5 1.6 %L.
\\Z/ 1.5-4.50 i) 2.0 0.5 1.4 3.0 3.5 % [
2.6-5.2 29, | 1.6 03 | 08 | 15 | 1.8 4K
D1953 !
1.95-5.85" 2.3 2.1 0.5 1.4 3.0 3/4/
4.0 - 8.0 2.6 17 ] 03 0.8 15 | . 16)
D1954 4
3.0-9.00 2.7 2.2\ 0.5 1.4 3.0 X35
5.0 - 10.0 2.8 3z 0.5 09 | a5\ ] 16
D1955 = — SN
3.75 - 11.25 29 )2]';/ 0.7 1.4 N\ s’@T 3.5
6.0 -12.0 2.9 (N7 1.8 0.7 1.0 N5 1.6
D1956 ; N Y N
45-13.5" W N 2.2 0.9 415, b 3.0 3.5
e 8.0-18.0 | , 3.00> | 1.8® 07 A MO 15 1.6
6.0-18.0 M {" 4(?;.0@’) 1.8@ 0. 9‘46[)1 5 3.0 3.5
(1) Specifications for the %d frequency ranges are typical.
(2) Except from 16- Fg%u. € insertion loss is 4.0 dB max and VSWR is 2.0 max.
%) ON Time
PERFORM ARACTERISTICS D1950A T R 10 psec max
All other units................. 1.6 ysec max %\
Mean Atte u ange Fall Ti </\
D1 950X N\ oo 80 dB a’ 'ime
Bhe |ts 60 dB D1950A* ....ccooeeeererene. 500 nsec ma}<
"""""""""" All other units.................30 nse 1/
Accun f Attenuation o &%‘
............................. +0.5 dB Rise Time
030 to a6 +1.0 dB DI9SOA™...-ovvvvversvve 19 " ax
>50 t0 60 dB......cc.cooccceven +1.5 dB 4’%0 All other UnitS.............. SJAeL max
>60 10 80 AB.....ovvecornen.n. +2.0 dB - <Nominal Control Voltage C?@erlstlcs
(D1950A* only) ‘ —_ Range \\O/[; Yating Maximum
Monotonicity ...........cccco......... Guaranteed > D1950A* to +8V +15V
Phase Shift...............cevvvnnenee. See page % All other urg \ 0to +6V 15V
Temperature Coefficient .......+0.02 f\ Transfer BONCIQM............. 10 dB/volt
Power Handling Capability Input Impeqarte ............... 10 kW /
Without Performance Degradation MOdb tion BandW|dth /%
D1950A*, D1951 ......... W cw or peak \Sn Signal ~ <
All other units......... .. % mW cw or peak %{ 1950A" . 25 kHz ‘ V
Survival Power (fr ﬁ}’ to +25°C: La,;klleotsr:egglnlts ............. 500 kH%
see figure 2 for mperatures) 9e o9 "
: D1950A" ... 5
All Units ... \N2 1W average ;
\ 5 All other units..............
5W peak (1 ysec max ]
A pulse width) Power Supply A{,
Switchini acteristics Requirements............: .12V £5%, 100 mA
OFF :|:il \ —-12V +5%, 50 mA
D1950A* .....cceeerrene. 600 nsec max Power Supply \>
All other units................. 100 nsec max Rejectio \ --------------- Less than 0.1 dB/volt

change in either supply

<\

dt

/
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OPTION (G09) ENVIR
Operating Temperatur

Range................... ° to +110°C

Non-Operating Te: ature

—65° to +125°C

oﬂ{@;&mL RATINGS

204D, Cond. B (.06" double
amplitude or 15G, whlchev

is less)
Altitude ... MIL-STD-202F, Met
105C, Cond. B (5
Temp. Cycling ................ MIL-STD- 202
107D, C

automatically sense tft

AV M@g
e
&7
el 10
Humidity/%% ........ MIL-STD-202F, Meth ‘%%’
1038 Cond. B (96
IV e con 2 S
@ ......................... MIL- STD 202F¥é.
213B, Co
msec)
v

bration......................... MIL-STD-202F, Method

62
64
64A
Go09

E OPTIONS

Description

SMA female control connector

Two SMA male RF connectors

One SMA male (J1) and one SMA
female (J2) RF connector A

Internally-generated reset to | \HOQ

loss (not available on D19
ert|on
2)(3)

Externally-triggered res
loss (not available o

n W|th
allinput

20 dB/volt transf riu
QA*)

0 to +3V contr
+15 volt Q@yﬁ)n
SM ale Tontrol connector

(+4V for the D185
le control connector

@nteed to meet Environmental
\R tings
%Zb

RoHS Compliant

pg’and magnitude of the control signal and reset the unit to the insertion loss state within 200 nsec

e
(1) Where use of an Opti’oi&;gal reset pulse (see note 2 below) is not feasible, this option is available which will

for a step of 50
(2) An external ter

ysec wide

signal t

Qr more.

(3) The input
comp L\@n f 100 pF and 1000 ohms.

N

*M@ZSOA is a special-order product. Consult factory before ordering.

% OF
RATING
AT +25°C
40 b ——
yd
-65°C @Q?C +110°C
%} ENMPERATURE é
F&@te% s D195, power derating factor
\ v

2l I\provided for the user to apply a fast (10 nsec max rise time) positive-going 3-volt pulse at least 0.5
ate the return of the attenuator to the insertion loss state with the simultaneous lowering of the control
19 voltage level. This reset can be accomplished within 200 nsec.
edance of units equipped with Option 59 is a circuit equivalent to approximately 50 pF in series with a parallel /O

82



Series D195

Secificatiéns

QPTION

COMTROL
=,
-\. T Eﬂlllh

| 2350
C oy 153,71 - \
iz | S FE YA B TRk
(R ] "H (86,00

8 (B T] FOR S FEMALE (TYP)
S0 (03 Ty POR SMA MALE (TYR)

MODEL /|
D1950,

&0 (17,8)

51 50 (12,7)
MODELS D O DG
Wi 3 i approx
Cormalt laciory et ordering

% MODELS D1952 AND D1953

Wi 2 oz (57 gr | appres.

-~ FA{8.7T) FOR SMA FEMALE [T7P]
12T FOM SLIA MALE (TP

e con
T r[um.! IHHHAL
F4,]
.-'"
EI.H:F.'-'.'.-E
!ﬂ
ﬂi.ll 1 -l':- l
1 11 L §\h{
Ry - e (TR0 "Erl I,3 H
L, 130 ham-uaﬂ
m.-:r

<§%$

1954, 01955 AND D956
-1 a7 @8 gr jappros

&

5
g

-'.IHBF_IF{I'!H-I.!FE

12.7) FOR S
CONTROL - ] SOTION =
"",» TERMINAL
\1 P su.n FE
MG
' SURFACE

/\[I 7y
-'

.-ﬁl

. IL
(VT
'-.z:qum m-hma uﬂ%
7
N

W
N
&%

eadi

N <)
Dimensional Tolerances, unless otherwise indicated: @%« +.008

il

Sy

O
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enuators

Multi-C¢tave

The D196 Series is a family of P@gﬁ%ctive voltage
tors covering the

variable 60 dB PIN Diode
frequency range from 0.5 GH=x.to 18 GHz in four
nds.

overlapping multi-octa*%
Each model in th eﬁ@s i8 equipped with an

integrated driv \ehycontrols the attenuation level £

the rate of 1 /L.

The RF cir@

attenuatoiseations connected in tandem. THs N’ve

cir it,@ consists of a voltage-to-cugrentc
drizing network, furnishes the« series

¥unt currents to control the attenus value at

y maintaining a

any’s
the specified rate while simultaneousl
bilateral match. See figs. 1 and 2.

verter

Loyt
ig. 1-Sevies D196, rf schematic diagram

<

Nrﬂ% »/ ATTERMUATOR
Fig. 2 - Beviea D196 biock alagram

%
o
P
N
G— EFEEE‘&&%
IR

RF @Rﬁ;& 195 .

@_k WiN DIDDE e

INRCUT

N

7,
sists of two wide-band, T-pad /<’>\

(

X

%

N

Frequency range: 0.5 GHz-18 GHz
in four overlapping bands

e Attenuation range: 60 dB
e Linear control: 10 dB/volt
e Low insertion loss

* Non-reflective

LE]
Ny e, 5 s

LR LT
L L=l ] L]

%\y Attenuator Model D1968B

All units in this
series are equipped
with integrated drivers

84



£ TS
PERFORMANCE CHA#@;&ISTICS
7
MODEL I%DEL MODEL MODEL
CHAR{‘C{‘(@;& D1960B* <\<>> D1961B D1962B* D1968B
Frequenc\@‘@(\.gy‘?GHz) 0.5-@“ 0.5-8 2-8 2-18 A~
Mean Afienustion Range (dB) Aﬁi 60 60 60 >
\Y 7 2.5 (0.5-4 GH2) —
’ In\ r\&% Loss (dB) (max) . \\7 3.2 (4-8 GH2) 3.2 ) (/\,.kv
@/_}ysﬁﬁ (max) Y 18 1.8 18 N\oV20
& 7 X
Flatness Up to 20 dB +0.5 dB +0.75 dB +0.75 ( +1.0 dB
40 dB +=0.75 dB +1.0 dB +1. P, +1.25 dB
60 dB +1.0 d +15 dB RQ{ d +3.0 dB
' Pk
%
~— \\gg
Mean Attenuation Range ...... 60 dB \ V Nominal Con r% k Characteristics
: Range
Accuracy of Attenuation 0 Y
0-20 AB +.oooevveeee e +1.0 ‘{:\ ----------------------- 0 1“5\7
2010 40 AB.....oeovererernen +1. e R
4010 60 dB.......o.cvevrenne. .0-dB r Function .............. 10 dB/volt
MONOLONICILY ...cerererereeececanees Guaranteed tlmpedance --------------- 10 kW
Phase Shift.......ccccerun.ee .<</ :See page 66 odulation Bandwidth
Temperature Coeffigient ....... +0.02 dB/°C Small S|_gnal """"""""" 20 kHz
N\ Large Signal .................. 5 kHz
] (,el:D‘!a radation Power Supply
F 9 Requirements.................. +12V +5%, 80 rr/\
....................... Up to 50 mW cw or 19V £5%
\ peak (see Fig. 3) - © 5Q-m
Power Supply ]Z-
Rejection.......................... Less B/volt

......................... 2 W average or peak,
from —65°C to +25°C
(see Fig. 4 for higher
temperatures)

ONTIMe...covveeereeeee 1.0 ysec max

Switching Characteristics ‘\-v

OFFTIme ....cooveieieeene 0.5 psec max %\‘L ]7
Z

+at BT (100 min])
1T (SOMW) —
+ 10 OB {10 A

u:m-nunmm

=10 l:llﬂl]&/ﬂ

Fig. 3- S% 196, maximum peak and average
operating power without performance degradation

INBUT POWER

<> I

FREQUIENGY ((iHz)

haég

% OF
RATING 100, |
AT +25° ‘
<22; 40

-65°C

>

TEMP t%TUF!E
Fig. 4- power derat&i@e

+110°C

2

*Special-order product. Consult factory before ordering. s\/
\
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OPTION (G09) ENVIRO

Operating Temperature
Range

Non-Operating

—65°C to +125°C

«Q

Temperature Rar
Humidity .....a. %220 MIL-STD-202F, Method
7,

103B, Cond. B (96 hr.

95%)

O
Shoc@ ...................... MIL-STD-202F

Q

R

Yi\L RATINGS AVAI K@s\gPTmNs

......................... é&to+110°0
%i "
33

Description
SMA female control connectors
Two SMA male RF connectors

One SMA male (J1) and one SMA
female (J2) RF connector

EMI filter solder-type control terrjm-a-r

2

W 61 20 dB/volt transfer function wi V
213B, Cond 5%, 6 control signal input
msec) 62 +15V Operation
Vibration.............ccecoe.... MIL-STD-202F Method 64A SMB male control gonrj&ctor
204D, Cond. B (.06" double G09 Guaranteed to n&nvironmental
;asnrgg;l;de or 15G, whlchever Ratings &)
Altitude .........oovvereen. MIL-STD-202F, Metho G12 RoHS Qe
105C, Cond. B (50,000 V %
Temp. Cycling .............. MIL-STD- 202|= é},
107D, Cond. % &
Q%% DIMENSIONS AND WEIGHT
CONTROL
SMC MALE B0E03 o e 4\>
GND (7,61 "'l 2o

TI'IHI..III

12 \u
%DQ?

W
1.050 .25
5 £ |
o Lafis A
W
10
(25 | R

- S\
JER(G,T) FOR SMA FEI@QEI/

B0(12,7) FOR SMA MALEY[TYP)

SERIES D184
Wit 3 oz, (85 gr | apprax.

A @V
B

Dimensional Tolerances, unless otherwise indicated: . XX +.02; . XXX +.008

o
oS
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Series D197 Vol_tag}e Cont

.\ \-Phase Invariant-Attenua
’}P//%‘)\{ T@&;{W voltage controlled PIN diode

* Low phase shift a atc_)rs offer egsentially.phase.free operation
r & wide dynamic range in multi-octave frequency
* Frequency ral%?}w GHz Q%?ds between 2 and 18 GHz. The attenuators
« Non-refl ’ < llize a unique double balanced arrangement of
\2\)\) diodes and quadrature couplers to achieve the phass
* Atte N ge: to 45 dB independent attenuation characteristic. Excellen ?
a self-

oLi a.ﬁ control: 10 dB/V temperature stat_)ilit.y is maintained by.empl Vg
nx compensating biasing scheme. See Fig
e iligh'Speed
2>
D A

Attenuator (&2

PN
P

TYPICAL PERFORMANCE
P

ATTENUATION V5 FREQUENCY ‘//\_‘ V

L]
Fd

| 4

_ N
- > ;@i
—

||
@ RS

N

a> i
7R

]
i

i
=]

L
ko

§

ATTENUATION [dB)

R

1
-
=]

8



/‘@}SE&ORMANCE CHARApT’Ié\u;iICS

MODE(l( O D1972 - 4{ " D1974 D1978
Frequency Rangejﬁ\/lz) 2- %> 4-11 6-18
Mean Atteng@@qga\r'\,ge &\_&\3 v 32dB )
Insertiopj%s?ﬂﬁax) J:\/ ) 5dB 7dB %
T A i —
VSWR-(Mak) N 2.0 30 |7
Nc‘u&} of Attenuation A \/"\ +0.5dB \\\\ ’
‘\implitude Flatness 0 to 20/dB +x0.4dB +0.4dB ‘%\g B®
>20to 32 dB = 0.6 dB =0.8dB / dB®
Monotonicity }\ Guaranteee{o\/
/ } ) o 1 o
Phase Shift 0t020dB | ~~t® + 4 \) +5
> 20 to 32 dB }Vetr +10°
O
Control Voltage /% QL‘_ @% Vv
Control Input Impedance 7 ‘@\ 5 " \S/ 10 kW
Transfer Function /4< %\[) J> 10dBNV
OnTime, OffTime X, ¥ 250nsec
Temperature Coef@;\) 0-20dB .01 dB/°C
>20-32dB .03 dB/°C y
Max. RF Pa\ws\r [ put (Operating) 100 mW Y <
Max. RF, POW&r Input (Survival) 0.5W ) 1>
Harm istortion @ Pin = +10 dBm -40 dBc -50 dBc = \\@n
Power Suonlv Requ y +15V £5% @ 200 mA /Y% &
ower Supply Requirements / T15V 5% @ 120 m

SPECIFICATIONS WITH F%@%é\lb/ED RANGE OPTI @N 45)

Mean Attenuation Range

7N

/\<°/

a
Accuracy of Attenuation B 0 dB &4
2 dB + 2 0dB o </
<<( 32dB + 3.5 dB )
\\ﬂ\ FRAbL
S V ». 4
Amplitude Flatnes /\</ 0 to 20 dB + 0.4 dB + 0.4 dB S0 us0
> 20 to 32 dB + 0.6 dB + 0.8 dB % 18 a0
>32 dB +1.5 dB +1.5 dB £2.0 dB
\\\ A
/
Phase Va%}@ 0o 20 dB x4° x4° D e
> 20 to 32 dB +8° +8° Y<<, +10°
> 32 dB + 15° +2 \S( + 30°

(1) Except from 8-18 GHz, flatness is +0.5 dB up to 20 dB, +1.0 dB up to 32 dB.

%
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OPTION (G09) ENVIR

oﬂ@ngAL RATINGS
Operating Temperatur:

Range.........ccoovenpn ) 54° to +110°C

Non-Operating AILABLE OPTIONS
TemperaturedRange~...... —65° to +125°C
Optlon No. Description

Humidity ., Y20 .......... |1\A(;|§BSTC[2) rig)zBF Me a@’ o e /4(\\
95%) One SMA male (J1) and one
\ethod female (J2) RF connector

Shc%\, ............................. MIL-STD-2
%’C) 213B, %) 5G, 6 45 Extended attenuation ra% 5dB
Vv

msec) 65 +12V operation
ration............cccceeeeineee MIL-STD-202F, Method G09 Guaranteed to t Evironmental

204D, Cond. B (.06" Ratinas

double amplitude or 15G; 9

whichever is less) /O G12 RoHS Copgiiagt
Altitude ..., MIL-STD-202F, M(j‘;hnd

105C, Cond. B (5 ft.) $
Temp. Cycling ........c.coo....... MIL-STD-2 eﬁ%: @%

107D, Cyd 8/ cycles \\
DIMENSIONS. EIEHT N

A

0.7} FOR S3a FOMALE [TYR
313 T PO Sl RAALE [TYF)
A ~ I COMN
- A

</ge,$> -

RCLINTIRG

N\ o .
& { s

MODEI/\ B c D E F //< G H

Dy
D1972° 25 (63,5) | 2.26 (57,4) | 2.28 (57,9) | 0.22 (5,6) | 0.91 (23,1) | 1.25 3§17 | 1.5 (38,1) | 1.7 (43,2)
D1974 | 2.0 (50,8) | 1.76 (44,7) | 2.43 (61,7)| 0.18 (4,6) | 0.66 (16,8)| 120 (264) | 1.25 (31,7) | 1.45 (36,8)
D1978 | 2.0 (50,8) |1.76 (44,7) | 2.58 (65,5) | 0.18 (4,6) 0.66(16,&\?73&‘554) 1.25 (31,7) | 1.50 (38,1)

Dimensional Tolerances, unless otherwise indicated: . XX :0<® +.008

//> N G
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Y{\l

The Model 3250A d|g|tally4f%'am able attenuator

provides excellent perfor, characteristics over

the frequency range 18 GHz. Attenuation
o ammable in increments of

an IN rter. See figures 1 and 2.

3250A operates as a bilater. %ed
o\ taII attenuation levels. It is supx a
coriact rugged package.

1]

1\‘

DI TAL DRIVER CIRCUIT %} ‘;
CONTROL
INBPUT 'l
GD-H‘.I'EHTEHI )@%
- !
mﬂ\'ﬂﬂi
<> >
RF BAOUT > RF BOUT
X" HUATOR o @
a1 42

N
@[). I-Magel 32504, block diagram

x

F-;%Qarm. i BEhematic diagram

(Ll COARTETE of hwd AUER ARciiona)

levels up to 60 d <&),

1dB. «%%;

The unit is ted assembly of a dual T-p /%

diode atte nd a driver consisting of a D/A\
e

x\\eﬁr

_SErequency range: 0.2 to 18 GHz
Attenuation range: Up to 60 dB

6 Bit Binary or BCD programming
e Absorptive

¢ Guaranteed Monotonicity ‘

Attenuator Model 3250A
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PERFORMANCE CHA

Frequency Range ......

RISTICS
o0 18 GHz

P Hahdling Capability
/" Wjthout Performance
Degradation Up to 50 mW cw or

peak (see Figure 3)
2W average or p

Survival Power

(from —65°C to +25°C; see
Figure 4 for higher temperatures)

@%%

X 0 - ‘\-
VS%\(Q ) & Switching Time...........c.c.ccoc..... 2 psec ‘ ]7‘
08GHz....ccvv v, 1.75 Programming ..............cccceeee. Positive inary
81018 GHz.......cece. 2.0 sta BCD
curacy of Attenuation ( 1). For
01030 AB.eovveeeeereererenene. +0.5 dB % Jlementary code,
3010 50 AB.vvrrrrrrrrrree +0.75 dB ~“ypecify Option 2.
>501t0 60 dB.....cceeevrenene +1.5dB A Minimum Attenuation&.i .0dB
Flatness of Attenuation O Logic Input
0t0o30dB....cceeeeieeeee +1.0dB V Logic “0” ( % ............... -0.3to +0.8V
53010 40 AB....vovveeeeenn. +1.5 dB %‘ @500 pA max
>401t0 50 dB.........ccveennnn +2.0d % Logig “1” n) ________________ +2.0to +5.0V
>50t0 60 dB.......ceeennneeeenee. +3.0 @100 pA max
Temperature Coefficient ...... )?
e

|rements ..................... +5V +5%, 250 mA
+15V 5%, 75 mA
$ —-15V 5%, 75 mA
AR
<<>\ %\
\\‘ \“-_.
100 ]7
% OF %
+17 dBm (50 mW) : RATING
+10 dBm (10 -
5 maomy : %\ AT +25°C
L2 0dBm(1.0mW) A | 40 pmm == m S o
*  10dBm (0.1 mW) - %‘V A& :
-20 dBm (0.01 mW) 2 -65° 3\> +25°C +110°C
02 05 1.0 8.0 18.0 /<:,> TEMPERATURE
EQUENCY (GHz)

Fig. 3-Model 3250A, maxim

operating power w out

4‘(%\ 0
%ﬂkgnd average

ormance degradation

Fig. 4-Model 3250A, survwal
power derating factor ‘ V

>

QP

@)&

7

Sﬁ‘
/Ifé’\

o
oS
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OPTION (G09) ENVIRO

Operating Temperature
Range

Non-Operating Tem

Nd@fiu RATINGS  Ava

to+110° Optigi No.

&1

~65°C to +125°C

MIL-STD-202F, Method 1

Cond. B (96 hrs. at 95°
MIL-STD-202F, M SB
Cond. B (75G, 6

MIL-STD-20 204D
Cond. B (.06" e amplitude
or 15G, whichever is less)
MIL-STD-202F, Method 105C,
Cond. B (50,000 ft.) A Gi2
MIL-STD-202F, Method 107

Cond. A, 5 cycles

5002*
Go09

ordering.

Mating power/logic connector

&//‘{

specmcatlo
availabi

ACCESSORY FURNISHE}D@@‘

OPTIONS
Description

BDC programming
(Binary is standard)

Complementary programming
(positive true is standard)

Two SMA male RF connectors
One SMA male (J1) and o

female (J2) RF connector %
witghing time

8-Bit Resolution, 1 ps
mental

Guaranteed to megt
Ratings k

RoHS Com

*Special order pro<\?g§)factory before

In addition, c@gstit fastory for impact on

SWR and insertion loss and

B

(,O\%%

DIMENSIONS AND WEIGHT é\
.\, PIN FUNCTIONS I x50 o P
PIN'NON" BINARY | BCD (Opt.1) :.“:::::;,m“ rane g
SPARE SPARE %\'L

2 SPARE SPARE
3 +5V +5V
4 DIGITAL & DIGITAL & %\ "”’ s i

POWER GND | POWERGND | .~ =
5 GND 1dB \ W
6 GND 2 dB
7 1dB %}‘ gi';?... g,
8 2dB A B | B
9 4 dB |.r.r:1
10 8 dB dB
11 16 dB cfo @\A
12 32 dB N NO ,.. P, -

NECTION)

13 +1 v&,ﬁv +15V % 2 HL'Lm. I.._‘a‘i V
14 - ~15V ‘%
15 S¥ SPARE

LU AN m?i-F:}RE-I-hFEmL [T¥F]

v M2 TH FOR SMA WLE [TYM FEIHIE

X /g-
f ) appi,

Dimensional Tolerances, unless otherwise indicated: .XX +.02;

X ‘%‘
/\®<\
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es Multi

n

tten

N

@S(ISHZJ 8GHz
ranges

* Frequency range
in four overla

/S
P%/\\{to. Model 3460C
X

iorie
The 3

—
lél@gries is a family of Non-reflective PIN

di enuators, each programmable to 60 dB in

attehuation steps as low as 0.06 dB, and covering

Qe frequency range from 0.5 GHz to 18 GHz in four

&

Qverlapping multi-octave bands.
> Each model in the Series comprises an integrat

e
assembly of a dual (current-controlled) PIN diod%\
attenuator, and a driver circuit consisting of a-R4A
converter and a voltage-to-current conve terﬁ(:})e'a
Figure 1 below).

Tpad

The RF circuit consists of two wide- %Q
b%sl
in &

attenuator sections in tandem. T s'of series and
shunt currents required to bilateral match at

maiifit
all attenuation levels are pro@% by the driver.
This arrangement assur‘%motonicity over the
operating band at al Ie\{ﬁe attenuation and for any
programmed atte%n\ step.
</<>\
ANY
N

D

>N
<
4 W =W
DIGITAL mT-.-EanIm
et Com |
| converTer %\
e —
CURRENT 1 ‘ V
CONTROL INPUT VA
(ALTERNATE} CONVERTER ,Q%‘
/\ 17
/Q} 44<r N
SHUN |/ \SERIES
& iF <¢f 105 RF
IR T, %‘) ; T';EPE,.ITTDH IRAOUT
<@\r Senes J6C. block dagram
AN
V

Z:
‘\—1
&

A

7

L

2
2

</

oy
Ko
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J | 2y
PERFORMANCE CHAF?%}}'ERISTICS
MODEL DEL MODEL MODEL
CHARACTERQ.HC 3460C* N 3461C 3462C* 3468C
Frequency Ran \ 0.5-4 . .5-8 2-8 2-18
Mean Attenu nge (dB) 60 0:)<\/‘\> 60 60 60 /;’\>
2.5 (0.5-4 GHz)
Insertlo ) (max) ) f@ 3.2 (4-8 GHz) 3.2 4. - O
vswa‘@ax) RN 1.8 1.8 ,{)Q,d J/
3S up to 20 dB 5 dB +0.75 dB +0.75 dB
40 dB .75 dB +1.0 dB +1.0 dB /)61 5dB
60 dB +1.0 dB +15 dB 15 dB » .0 dB
*Special-order product. Consult factory before ordering.  pminimum Attenuation Step {Q}&g dBM
Accuracy of Attenuation 4‘ .
0-20 AB wevveoere oo +1.0 dB <> Logic Input
20-40dB ....ocoveeeere +1.5dB ‘ Logic “0” (Bit O \ ........ -0.3t0 +0.8V
40-60dB .....cceeieeere +2.0dB Logic “1” (BitN)</L.......... +2.0t0o +5.0V
Monotonicity .......................... Guarante @‘ Input Curréq. ‘ """"""""" 10 pA max.
Phase Shift................cccooee. See Pgé% Nomlnal %\‘}ol oltage Characteristics
Temperature Coefficient ....... +0 é/ [N 0to 3 mA
Power Handling Capablllty / Function .............. 20 dB/mA
Without Performance ation Input Impedance ............... 3 kW
AllUNItS ... to 50 mW cw or peak  Power Supply
Igu equirements.................. +12V 5% ,90 m
(seefg re 3) Requi \V A
S%i\ﬁal POW< - ‘ —12V +5%, 60 mA
Nits ... 5™ D e average or pea Power Suppl \
o o y
from ],_65 c 4“? +?;15 ﬁ Rejection..............cc...c..... Less than 0.1 dB&QI’Q
(see figure 4 for higher change in elthex u
temperatures) [ 5;
SWItc
NTIA oo 1.0 psec. max. (1) The Series 346C attenuators are 10-bit Jo t°’5
OFF Ti In order to use this device with a lesser f its (lower
191 S 0.5 psec. max. esolution), the user may simply pms for the

Positive true binary. For 7\
complementary code

specify Option 2. T
interface with o %ﬂ V
families, pI Mact

facto ry

Programmin
9 9 operated as an 8-bit unit would havp’P

to ground. All other paramet

digit?
gro the
est order unused bits. For exa eries 346C unit

15 and Pin 3 connected
a|n nchanged.

=210 S 100 W)
| Tl [S0 T
#00 e | 1D )

%, 0%,
AT +25°C

T

FRECIIEHCY (i)

-65°C
Fig. 3- Se@6c, maximum peak and average
operating power without performance degradation

ég

ERATU

Fig. 4-Model 346%(%\} I%iower derating factor

+110°C
RE

>

< N

94




OPTION (G09) ENV NTAL RATINGS E OPTIONS
Operating Temperatyre” Opftidn No Description
Range ............... & —54°C to +110°C & 2 Comp|ementary programming
Non-Operatin (logic “0” is bit on)
Temper. afige .......—65°C to +125°C Two SMA male RF connectors
Humidi /O ..................... MIL STD 202F One SMA male (J1) and one SM‘ O
10\3’5 Cond. B female (J2) RF connector ‘ V
» f/ﬁl_/oST thod +15 Volt operation %‘
NOCKY e etho )
%0 213B, @)3 (75G, 6 C38 30 dB atter'\uatlonr e%. N SL'JH
\ msec) factory for impact grispscifications.
Vibration...........cccocovevveenn... MIL-STD-202F, Method Go9 Guaranteed Wdft Erivironmental
204D, Cond. B (.06" Ratings 7
double amplitude or 1 G12 RoHS Cof t
whichever is Iess
G12 1 tou\G tion.l.L. 4.8 dB .
Altitude oo MIL-STD-202F Mbthor ?’ﬁ%ﬁz onera on max
105C, Cond 0 ft.) 468C)
Temp. Cycling .................... MIL- S ethod ACCE S% URNISHED
107D 5 cycles Matl%]() logic connector
nlumsmu}&yn WEIGHT
\ G- 16P O BOLIN. WITH D1 18551 PIN | J3 PIN FUNCTIONS M®
TH W TEGCE COMNECTOR FURMISHED.
1 | GND (Note 2)
4 w2000 rvuiane il 2 | ANALOG INPUT A
M (Note 3) %
3 0.13 dB ‘
| 4 |GND ]7‘
) L 5 |0.25dB %
i _ﬁ 6 |05dB }é%
7 1dB 3
4\ 8 | 2dB k
1] 1 i Ll O A 9 4 dB "
’a - pesmA 10 | 8dB 7
ﬁ —
- .00 £ — = e Hq 11 | 16dB &)
/ . L e cosm % 12 [32dB(M
365,71 PO Sk FEMALE (T¥F) SMA FEMALE % 13 | +V
0x 17 7] PO Saam MALE [TYP] 2% 14 —V
15 )

SERIES 345
Wt dox @Sge ) .

+.02; XXX +.008

|c inputs must be grounded. %O\

Dimensional Tolerances, @ise indicated: . XX

%&

(1) All uncsed
(2) rnydl programming control Pin 1 must be groéaded
ic “0”. Application of logic “1” to Pin 1 over(l e
d| input and sets the unit to insertion los: W|th

complementary programming (Option 2) ication of a

logic “1” to Pin 1 sets the unit to hig o dB or greater).
attenuation levels. If not used a;/b cribed in (a), (b) or (c), Pin 2
In order to use this

operated oit*unit would have Pin 15 and Pin 3 connected

an independent analog S|gnal on turn-off or vernier
(4) The Series 346C atten
&
masimply ground the logic pins for the
lowest order uftys s. For example, a Series 346C unit
K

h iso t|(,

(3) Pin 2 is available to (a) monitor the D veiter output, (b)
apply a modulation signal from a gufr rce, or (c) apply
must be open.

< 10-bit digital attenuators.
iceMvIt a lesser number of bits (lower
resolution), the A0S ic pi
to ground. RS parameters remain unchanged.
Qs

D,

o5 ¥




e Ve
85/347, 8.Bit Digital

ase Invariant Aitenuators

N VANE
The Series 347 digitally contro diode /m _
attenuators offer essential% e'free operation hase shift

over a wide dynamic range.in™qulti-octave frequency . .o

bands between 2 and *&GHz. The attenuators < R =

utilize a unique doublebalanced arrangement of * Non-reflective

diodes and qu tlxg, couplers to achieve the phas . . .

independent &t %ﬁ&ion characteristic. Excellent D e 1000 6l %k

temperatu{{;axh y is maintained by employin @e. - *LSB 0.125 dB
compensating biasing scheme. See Fig. 1. .
. 3 \\} * High Speed

.

%tfn)uator Model 3474

TYPICAL PERFORMANCE %\

2N

Q prase vs FREIENE Y

+8 & ATTEMUSTEN
LEVEL

+4

- -'2
L

"
E W o

\‘l\\

[
I j
PHALE (DEG)

ATTEMUATION (B
h
[

e

Nl

4R
2\

96



<
/‘é\;éRFORMANCE CHARAC]
s
Mooﬁi 3472(}{ 3478
Frequency Rang<{GHz) 20\ 4-11 6-18
Mean Attensétioll Ha Y'Y 32 dB
ean e‘gggﬂ\%r ange ‘}7}%\\ -
InsertisA™.c5¢ (Max) AX/)adB 5dB 7 dB //\
P Ny 4
VAR YK} AN 20 3 1 B
\A\§facy of Attenuation A\ ' +0.5dB
('/(/-gnplltude Flatness OWdB 0.4 dB + 0.4 dB @38 dB®
> 20to 32 dB + 0.6 dB +0.8dB A/ = 1.3 dB™"
Monotonicity AN Guaranteeq )
>
Phase Shift 0t020dB [~ Q? ‘K\\\:/v . fo
20to 32 dB - =10°
g Vs N ‘T/_‘ /‘ <
ON Time, OFF Time ,@‘ ) <{ 0 nsec
Temperature Coefficient _ /‘% » " v .02 dB/°C
Max. RF Power Input (Ope@%g){ ) %{[) ; 100 mW
Max. RF Power Input (%u:yal’)’ e 0.5W
Harmonic DistorM$i\r1= +10 dBm —40 dBc —50 dBc —50 dBc
Control N\ </ 8 bit TTL, 0.125 dB LSB 15\3
@ Logic “0” (-0.3 to +0.8 V), 500 pA max. >3
Control NQ\\“"Peda“ce @ Logic “17 (+2.0 to +5.0V), 100 pA max. %
LogicInplit Logic “0” = Bit OFF; Logic “1” = Bit Qi ' |/~
A +5V £5% @ 325 mA &N
Power Supply Requirements /\ +15V +5% @ 15 \
4\ 15V 5% @ 7
S
SPECIFICATIONS WITH B _'IE))?L)ED RANGE OPTIQN&%TION 45)
- \.] —
Mean Attenuation Range \9‘ ) \‘f}‘,\ﬁ
Accuracy of Attenuation % (/(\ 9'dB
Amplitude Flatness Olt}go dB +0.4dB #& +0.4dB +0.8dB /\
Q( 032 dB = 0.6 dB 7 + 0.8 dB +1.3
>32dB +15d +1.5dB =20
\x\\ o4 \"F‘
Phase Variatio /\</ 0 to 20 dB +4° *4°
> 20 to 32 dB +8° + 8° ‘%
>32dB +15° * 20° + 30°
R ﬁ\& %
Contral 2/ > 8 bit TTL, 0.176,dB USB
\4

(1) Except from 8-18 GHz, flatness is +0.5 dB up to 20 dB, +1.0 dB up to 32 dB.

/\®

<<></

<<
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OPTION (G09) ENVIR

Operating Temperatur
Range...............

Non-Operating %‘Q)
man

Temperaturg{ Range".......

Humidity ,» ../ ..................

Oa@gETAL RATINGS AVAIL)@g

—54°C to +110°C

—65°C to +125°C

MIL-STD-202F, M
103B, Cond. B (

&5{\\)

E OPTIONS
Description
Two SMA male RF connectors

One SMA male (J1) and one SMA
female (J2) RF connector

Extended attenuation range to 45
+12V operation

\j’%\

95%)
N MIL- STD 2 \ethod G°9 Guaranteed to meet E”V'r
\ :'> 2138, 75G, 6 Ratings %
msec) G12 RoHS Compllant
bratlon ............................. MIL-STD 02F Method
204D, Cond B (.06"
double amplitude or 15Gy
whichever is less) /& ACCESSORY FU \%
Altitude ..............coooiine MIL-STD-202F, Mgthad Mating power/lo ctor
105C, Cond. B (5C ,();?ft.) 5 5,
Temp. Cycling ........oo........ MIL-STD-20¢E Wletffod <
107D, d.y cycles \
7/
\/’\‘
J3 PIN FUNCTIONS > DIMENSIONS AND WEIGHT
PINNO. | BINARY\ | OPTION 45
U <;\1§§€A S .38 (9, 7) FOR SMA FEMALE (TYP)
2 {}" Al 50 (12, 7) FOR SMA MALE (TYP) 4'\
s [\ Do Not Do Not O
RN onnect Connect el e r:“’-?m £ o
X/~ 0.5 dB 0.70 dB - - "‘%
6 4 dB 5.62 dB - %’@
7 16 dB (MSB) | 22.5dB |
8 8 dB 11.25 dB mknﬂfi_;/,>> E% 1
9 GROUND | GROUND ] : e 188
10 NOT USED | NOT USED }“17 <(, ML
11 2 dB 2.81 dB ,<§2 ¢ \\\> 5
12 025sB_| 0.35dB ,y ’;\S:
13 1dB 1.41dBy _ Q | <<,\ i |
14 NOT USED | NOT USER T '
15 +5V \n!,\v tl::ll W A ‘% T 1 \_'/
¥ -— il . | [ | S— e -
\<)<><) —a B e “D L - geww IE‘r}:- v
> [24,8) r IO 10551 4 i
/k R :l.:m\% o
NG SERIES 347 2%5;
& WL 502 (142 gr ) appres. /!,
2 -S
/> | MODEL A B c D (}\\E
3472 | 2.5(63,5) | 2.26 (57,4) | 2.28 (57,9) | 0.22 (5;8) [1.25 (31,7)
3474 | 2.0(50,8) | 1.76 (44,7) | 2.43 (61,7) | O. X)\’ 1.0 (25,4)
3478 | 2.0(50,8) | 1.76 (44,7) | 2.58 (65,5) | G318 4.,6) | 1.0 (25,4)

Dimensional Tolerances, unless otherwise indicated: .XX +.02;

/>'

%\/\
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*2to 18 GHz

* Digital/Analog //k
*8 BitTTL &)

* Hermeti %)Ied

* Mini

N\
X

FRA i
L LT

A g

AT

and 348H
4% eries 348 and 348H Digitally Programmable

ators provide greater than octave band
ormance in small hermetic packages ideally suited
h|gh reliability applications. The Series 348 offers
moderate power handling capability (100 mW) a
switching speeds less than 500 nsec while the
Series offers 200 nsec switching speed at Iesﬁv"er'po er.

Attenuation of all units is 60 dB with mongoto i}:?.‘25
dB step resolution. %_

The attenuator is an integrated a Qb% a sealed
RF Microwave Integrated Circuit bly and a

sealed hybrid driver. Attenuation-is centrolled via a
miniature 14 pin connector. Sea\Fig. 1.
Although these units arg®fimarily intended for use as

digital attenuators, they ®arvalso be used as analog
(voltage driven) ajfadustors or as combination analog/

digital atten%ﬁ% e note 4 on page 44.)
A

[ nErvER cleLnm
DeGITAL —_—
BT | | o
COMVERTER
AMALOG | B
INpUT %\
—— M

m.lll'::un / \ |H;ut

\S
<\u% 348/H block diagram
AN \:é/(\\

N NAT 25°C

%OVV

40

Q" \
&
&fé

-65°C

+25°C




PeUIll . a7
PERFORMANCE CHABE&TBRISTICS
N2 /]< . I\ FLATNESS (+dB)
FREQ{E%CY MAX. INSERTION A, ATMEAN ATTEF",‘EI_’ST'ON LEVELS
‘%G LOSS %
MODEL | <<;( ) (dB) A %)Q». 10dB | 20dB | 40dB | 60dB
34 S0\N\2.0-4.0 1.8 _VN\ W15 0.5 1.0 1.5 1.6 ¢\
/7 1.5-4.50 1970 2.0 0.7 1.6 3.0 35 (<
U 3a8e/H+|__2:6-52 20\ | 16 0.5 1.0 1.5 1.6 1L
N 1.95-5.85 2D 2.1 0.7 1.6 30 [ <235
\\0 asay 4080 | 2,24 17 0.5 1.0 1.5 | 016
3.0-9.00 /725 2.2 0.7 1.6 3.0 '35
—— 6.0-12.0 2.7 1.8 0.7 1.0 [ 715 1.6
4.5-13.50 2.8 L 2.2 0.9 1.6 .| 730 3.5
- @ @) >
A 8.0-18.0 3.0 >\J.s 0.7 1.0@‘) 1.5 1.6
6.0-18.01 3.00~_ Y 1.8® 09 |.<16. | 3.0 3.5

(1) Specifications for the extended freque

R

(2) For 3488, 4.0 dB from 16-18 GHz.
(8) VSWR is 2.0 from 16-18 GHz.

Mean Attenuation Range

Accuracy of Attenuation 4
0-30dB ..o {}/%5 dB
>30-50 dB.............8 \)i .0dB
>50-60 dB ........,. ¥ /</ ...... +1.5dB

Monotonicity ..... .& .......... Guaranteed

Phase Shift.«..a.. N See Fig. 2

TemperaturexCaeificient ....... +0.02 dB/°C
Power i ing Capability
With&n” Performance

Degradation (348) 100 mW cw or
peak (348H) 10 mW cw
or peak

Survival Power
(from —65°C to +25°C.
See Figure 3 for
Higher Temperatures)

Switching Time

1W average &}\u
(348) 500 RSEEhyax
(348H IIIS C max

Programming: 8 Bit TTL ........ Positive’tfye binary
Minimum Attenuation Step ... \%
Logic Input \3
LOGIC “O” wovrvveerrrre %o to +0.8 V
Logic “1”............ ./%....+2.0 to +5.0V
Logic Input Currw;f(. ....... 10 pA max
Analog Input Characteristics®
Range ..« .,.. N cveee.. 0to 6V
Transfer&gtion .............. 10 dB/V
Input Resistance ............... 6 kW
Power Supply

Requirements +12 to +15V, 120 mA

-12 to -15V, 50 mA

) .
*Special-order product. Consult facto@o}@mering.

S are typical.

.5 dB from 12-16 GHz anc@lﬁ m 16-18 GHz.

%ﬁ}

&

A
OPTIGIN&E09) ENVIRONMENTAL RATINGS

Operating Temperature

Range ........ccccceeuneen. -54°C to +110°C
Non-Operating Temperature
Range ...........cccoeunee. —65°C to +125°C

2

S

17
§€‘

ACCESSORY FURNISHED
Mating power/logic connector

AVAILABLE OPTIONS

Option No. Description
%ﬁ Two SMA male RF ed
<’1 One SMA male (Ji),a%d one SMA
female (J2) RR%\g;e tor
49 High Rel sereeqin
(see pa@‘ S .
G09 Gu \%L to meet Environmental
G12 i 548 Compliant /4/‘%

20 1
% @41/
iR
&
o)\\\
&

1

oy
Ko

00



Series %48 and3

. Specificatic

?<§:

3 ‘%ENAFE‘&WLE:T?:‘]
k ,-“fi_ g%; 7] FOR SMA MALE (TYP)

&0

@‘%’?ﬂ;] 1.120 @\%\\) - 45201 /4/'\\

[11.4] ‘\—'
%‘V‘

1.34
[34.0]

RFE \.'hi. ShA FEMALE
4§ X

MOUNTING
SURFACE

1.140
[29.0]

Q> OF Teze] I, i
[9.1] \ [7.6] @4

] 1100 | '2@’
COMNM, 14 2‘-.‘_ MALE, 1A MIL-C-28T48,

! MSMM 14-22P091045 CONTINENTAL CONN. CO
/' OR EQUINALENT

‘%%’ /  SUPPLIED WITH MATING CONNECTOR
@ MEMM 14-2255K6-GDFS0 A

§ A
,.'"l ?_H EQLINVALENT — O

7 Pl ; %L @/H k)@)

wt: 2.4‘)1?&8 gr) approx. &)
Dimensional ToIerance@mspt erwise indicated: .XX +.02; W

J3 POWER/LOGIC CONNECTIONS , ” | /¢,
- NOTES:
PIN FUNCTIONS v o
— 7y 1. All unused logic inputs nsihe grounded. A

o DlgltaIIPower < 2. For normal TTL pregramqi¥g control, PIN B must be grounded or a Loglco
B Logic Control (N 0. Application o t PIN B overrides the digital input and se unit
c —-121t0 A3 to insertion loss. QA ace with other logic families (e.g., CM S,T/I L
D 0.25 d&(sSb NMOS, etc.) contac¥factory.
': ) A 3. If Analog input is not to be used, then connect PIN R to %
H 4 dB 4. To use the unit as a voltage controlled attenuator, ap| ntrol voltage

of 0 to +6V at PIN R. The slope of attenuation willfpe no ly 10 dB/V.
J & 2dB For a non-zero source resistance (R,) of up to ms, the attenuation
K 16 dB error is approximately —.0017 « R ¢V, dB and th€ dope will decrease by
L 32 dB (MSB) approximately 0.17 dB/V per 100 ohms o ce resistance.
M +12to +15V Using the 348/H Series attenuator asbotrgdigital and analog control
N 8 dB attenuator, the total attenuation AT *V,, + programmed digital
P GND attenuation. The maximum attaina &M attenuation is 60 dB.
R Analog Input (Notes 3&4)

&

oD

) 4
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11761 Multi-O
tL | Di

Octave Digitall
ode Attenu

N\

N

y$o
ator ||

N
Model 1761 is a miniaturized, d@@;&)ntrolled PIN
diode attenuator covering th€/ irsiantaneous frequency
range of 2 GHz to 18 GHz. Ttlis model, measuring

only 1.34” square and .Kthi , provides a monotonic
attenuation range qf 6§ ith 7-bit (0.5 dB LSB)
resolution and 1yRickosecond switching speed.

_ SN
The Model 1 1 integrated assembly of a d
PIN diode atietugtor and a driver circuit consisﬁ%\é
er \

aD/Ac ter and voltage-to-current convertar. Ne
unit is @mperature compensated. The l%y uit
cenaistshat two wide band, T-pad atten o1 sections
in¥ahdeém. The levels of series and shu rents
reqlired to maintain bilateral match at alMrequencies
is provided by the driver. This arrangement assures
monotonicity over the full 2 to 18 GHz operating ban
at all levels of attenuation and for any programmed

attenuation step. o
The Model 1761 weighs approximately 1.5 oz. It i V

configured with SMA female RF connectors
multipin connector for logic and power. Thg ik
powered by +12 to 15V DC and the logj ulis TTL
compatible.

d
/\
/Ov

/%\ .
X

)Q) * Miniature
j’ *2to 18 GHz
«7 Bit TTL é\

¢ Hermetically sealed

Attenuator Model 1761

102




S

PERFORMANCE CHAR?%;E%ISTICS bower 4@
Frequency Range ...... /I<2 0 18 GHz %rements .................. +12 to +15V, 100 mA
Mean Attenuation %f ...60 dB —-12to -15V, 100 mA
Insertion Loss, max.x(,/........4.5 dB .‘%} Supply
VSWR. max. {? 2.0:1 \‘5) ejection.......................... Less than 0.1 dB/volt
’ v/ v/ change in either supp/ﬂ/’\
Flatness b{ /k Q
D e s P> OPTION (G09) ENVIRONMENTAL RA"‘T‘%‘GS
A AD ... +1.
i \{go dB +3.0d & Operating Temperature ’7
VA 0dg RANGE ..o _54°C to +1 10°c%
to 2yo dB " +1 0%() Non-Operating Temperature
2010 40 dB.....................x1.5 dB Range........ccoo....... —65°C to 12
401060 dB......eeeeeeeenn. +2.0 dB Humidity ...................... MIL-S 59- 02F, Method 103B,
Monotonicity ................cc......... Guaranteed éo\hock fﬂ%( 202::8-,\;1; t?]i 30)21 .

Temperature Coefficient ....... +0.02 dB/°C
Phase Shift
Power Handling Capability

Without Performance
Degradation

S

See page %} V

................... g@cw or

9
.................&average or peak
f(o »—65°C to +25°C;

%Q}erate linearly to 800
\) mW at 110°C
Switching Spee %
50% TTL t \j\

Survival Power

Programmi N ................... 7-Bit TTL Binary

Minimum Attgriuation Step...0.5 dB

Logi 1
Logic“0” (Bit OFF)............. -0.3t0 +0.8V
Logic “1” (Bit ON) .............. +2.0to +5.0V
Input Current..........cceeee 10 pA max

/x\gg B (75G, 6 msec)

Vibration........... /7, % IL-STD-202F, Method 204D,
<,\ Cond. B (.06” double amplitude or
Cond. B (50,000 ft.)
MIL-STD-202F, Method 107D,
Option No. Description
G09 Guaranteed to meet Environmental R

15G, whichever is less)
Altitud §/ ...........
Temp%ﬁng .............
Cond. A, 5 cycles
G12 RoHS Compliant \’i}’

MIL-STD-202F, Method 105C,
AVAILABLE OPTIONS
ACCESSORY FURNISHED
é'ng power/logic connector /k

~— P
DIMENSION X
. \<)</ PIN Function
0.10TYP. 1. A ‘)/2 PIN | FUNCTION

(2.54) 7. X A GND
.38(9.7) FOR SMA FEMALE (TYP) B LSB 0.5 dB A,
.50(12.7) FOR SMA MALE (TYP) C +V PN
MOUNTING D NG+ il

\; H , SURFACE E [wll>
2) ‘ F IRy 7
H 7 | \Dal
CONN. 14 PIN IAW T Lgms » YOS

CONTINENT %\IN. co. ~~ UG slo lml 0.30 O\ 4'dB

MSMM¥422PD91045 8l 0.50] 732 N K S] 2d8

™, OREQUIVALENT 1.34(34.03) 577 P\ L N.C.

0/ SQUARE —PIN"A" 72) M 16 dB

0.23
N
oy . /
,,,,, TI0 ooe e /ié, T
JACKSOCKET Wt: 1.5 0z. (42.5 greppeox.

Dimensional Tolerances, unless otherwise indicated:/.Q( 4%)\ X +.008
Pall 4
‘\V

/o
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= >

nd 349+ Octave-Band

PIN Diode Attenuators

N

The Series 349 and 349H progl%@ab e attenuators
provide greater than octav performance and
wide programming flexibility4R compact rugged

packages. Attenuation es’up to 80 dB are
available with atte%; crements as low as 0.03

dB.

Each Serie
assembly €

aJanced PIN diode attenuator ar
it\consisting of a PROM, a D/A cqnwerigr

driver gjr ‘

and a%p t-to-voltage converter. See Figure\ I»This
amgewient provides a high degree Ascul cy and

répeatdbility and preserves the inhereiy fisgiotonicity

of file attenuator.

SERIES 349

<

\‘;gsj}(}j 349H unit is an integrated gj‘{)

The maximum programmable attenuation range in ?\

every band except the 8.0-18.0 GHz frequency rang
is 80 dB. Attenuators limited in range to 64 dB eﬁl\'ﬁ'
switching times less than 500 nsec while the B
units switch in less than 2 psec. %

SERIES 349H

If even faster switching of 64 dB u igh ired,
GMC offers its Series 349H atte@%& These units
switch in less than 300 nsecith essentially the same
performance specifications a%/ 4 dB Series 349
units.

All the attenuators %}la le with either a strobe/
latch or a non-lin¢ ‘%r t or voltage controlled
attenuation capabiiity. Refer to the Available Options
table and the Notas 1ollowing the Pin Functions table.

Qo
A%

| oEivER CIRCNT | }
[GITAL I

NPT [ |

T COMVERTER

AMALOG | = )@
INPUT |

i ADUT I MLAHUT

@ I i":E:naNn @
\® ERUATE:
\O

N

Fig. M-Senes S8 and F0H block diagrarm

i
)
¢

V‘.\\

)Y

D

L

e

% e Absorptive

* 64 or 80 dB range
¢ .03 dB resolution

e Binary or BCD programming ] ]7
* Guaranteed monotonicity %
GHz

* Frequency range: 0.75 %

/7
2

PROGRAMMABLE
RF ATTENUATOR

DL

SERIAL MO

kA, ATTEM

Wik STEP
FRECLIERCY FANGE

-

GHZ TO

7
Atteeb%lodel 3498

@\%\)
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PERFORMANCE CHAR’@\R‘%ISTICS SERIES 349 /\}é\,

rd
MAX. FLATNESS (dB)
wooeL | & ENC INSERTION MAX 5, K“ AT MEAN ATTENUATION LEVELS
% Loss (@B) | VSWROLZ UPAro
N\ A\, | 10dB [ 20dB | 40dB [ 60dB™ | 80 dn(
3491-6 /fgﬁofﬁo 1.6 /§§(ﬁr 0.3 0.8 1.5 1.6 6\6‘\,
3491-80./| 0.75-2.25® 17 Y 20 0.5 1.4 3.0 35 | .38
340262 [2.0-4.0 180\ 15 0.3 0.8 1.5 18>, 1.9
(1249280 | 1,5-4.5@ <9y " 2.0 0.5 1.4 30 | -3N| 3.8
k-
\5493-64 | 2.6-5.2 80 1.6 0.3 0.8 1.5 _ ‘Q;.\ﬁ 1.9
3493-80 |1.95-5.85@ 2.1 2.1 0.5 1.4 3{(}(’ '35 3.8
3494-64 | 4.0-8.0 2.4 PAN 0.3 08 [>x5 7| 16 1.9
3494-80 |3.0-9.0® 25 | 22° | o5 1.4 0] V50 3.5 3.8
AN
3495-64 | 5.0-10.0 26 , |7 0.5 /gg/(:) 15 1.6 1.9
3495-80 [3.75-11.250) 2.0l 22 0.7 [ [ 30 3.5 3.8
3496-64 |6.0-12.0 ,%&fﬂ” 1.8 0.7 \J\ 1.0 1.5 1.6 1.9
3496-80 |4.5-13.50 7, 128 22 [ B M 15 3.0 3.5 3.8
VR EX ST N 3.00 180 | g [ 1.0 1.5 1.6 —
6.0-18.00 <X 3.00 189 | 09 1.5 3.0 3.5 —
W
PERFORMA%@"IARACTERISTICS: SERIES 349H
/,\
MAX. FLATNESS (+dB) O
pene MAX. MAX. AT MEAN ATTENUATION LEVELS— ¥
MODEL\[>" RANGE INSERTION A 1~
GHz Loss (dB) | VSWR = 117
XD 10dB 20dB 20 dBL< q_.ed dB®
s461 HV64 1.0-2.0 1.6 1.5 0.5 1.0 1,55 1.6
0.75-2.25( 1.7 20N 07 1.6 | 7 3 3.5
saoom.ca L2040 1.8 A5 N o5 1.0 [ \15 1.6
1.5-4.5@) 1.9 NUEla 0.7 1.6 (> 3.0 3.5
P EXTE 2.0 ,\\4§f~1 6 0.5 . | 15 1.6
1.95-5.85%) 24N | 241 0.7 I\ 46 3.0 3.5
sacateq | H080 R 05 _ LY 1.0 1.5 1.6+
3.0-9.0° {A 725 2.2 02N 16 3.0 350D
saosiea 20100 X 2.6 1.7 @%" 1.0 1.5 1,16
3.75-11.2800\p 2.7 2.2 1.6 3.0 <) a5
5406H.64 6.0-12207, 2.7 1.8 0.7 1.0 15 V) 1.6
4.5-13.59 2.8 2.2 0.9 16 |, 50> | 35
2408H A 8.0:18.0 3.00 1.89 0.7 1.0 X 15 1.6
)5:0-18.0) 3.00 1.8 0.9 1 6‘X<‘>> " 3.0 3.5

(1) Applicable only to 80 dB versions.

(2) Specifications for the extended frequency ranges are typical. <\<\

(3) Except from 16-18 GHz where insertion loss is 4.2 dB max. and VSWR is 2.2.

(4) Flatness specification at 64 dB level is +0.2 dB higher than at 60 dB. ®
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"‘ﬁ 49 and 349k

(5) The Series 349 attenuato
resolution), the user may si

greater than wi
(7) For average n of 80 dB the analog voltage is in th

thrdigitayr
(8) For avera %%n of 80 dB the analog voltage
/
%ﬁenuatlon Range
9(x)-64, 349(x)H-64
3

49(x)-80

\
@?

................ 100 mW cw or

Survival Powey(fiom —40 Cto +25°C;
see fig

input is 100 JSec. typical. With Option

@%

ui ‘z\fo. higher temperatures)
BOBS ., 1 W average 25W
peak (1 pysec max

a lesser number of bits (lower

is not

rs 1140 ital attenuators. In order to use thjgfdevice
ground the logic pins for the lowest ordet” uadsed bits. For example, a Series 349 unit
operated as an 8-bit uni woﬁa ave Pin 15, Pin 1 and Pin 2 connecte to@’o nd. All other parameters remain unchanged.
(6) Switching speed for i
t

Wpf4to 8 V.
of 610 10V. /4/\\
Logic Input \.,
Logic “0” (Bit OFF)........cccceeeeee. -0.3t0 +0
Logic “1” (Bit ON) .......cccccveenenn. +2 0to

Logic Input Sink Current
Logic Input Source Current

Analog Input © ] %

349(x)-64, 349(x)H-64............ ,/o 06.4V ™
/\349x)80 .......................... .08V ®
/ Input Resistance ..... . 10k £20% W
Power Supply

Reqmrements<\%%? ........ +12 to +15V, 120 mA

—-12to -15V, 50 mA
Power Suppl

Rej%)(n) .............................

Less than 0.1 dB/volt
change in either supply

Accuracy of Attenuation
0-30 dB....ooieieeeeeeee e +0.5 dB
>30-50 0B ..., +1.0 dB
550-64 dB oo £15d8 . O
>64-80dB ......cceiiiiiee, +2.0dB J
Monotonicity ...........cccoeiieneennnen. Guar V
Phase Shift ... )e%
Temperature Coefficient ........~ 25 dB/°C
Power Handling Capabili
Without Performance %‘%atlon
3491, 3492H thsu 3 ... 10 mW cw or peak
3491H ... a2\ N 1 mW cw or peak

peak

pulse width) %
Switching Time /\ . %
B49(X)H-64 .....ooveiiieieeen 300 nsec max. | |
B49(X)-64 ..o 550 nsec max. /05 e ,/l e
349(X)-80....coeeirerereerirerrerenes 2 usec max  § 2§
Programming .............ccccceveennneen. Positive tr ir)ay E%a
(standaref\ & Frg 2-Govies 245003400, ohorabng fackor
(Optignd) N
co ntary 5 V!
,'specify <>’
Oftion 2. \ A
Minimum Attenuation Step(*") ~ </\
Binary Units %@ ‘
349(x)-64, 349( %b ..... 0.03dB \ V
349(X)-80 ..., N K e 0.04 dB
BCD Units ... XD 0.10 dB )@
@& &k
@%%
Q &
O
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Series

249 and'd
Specificat

\{

\<
MENTAL RATINGS k l %
—40°C to +85°C

N Z
—54°C to +10@ N
MIL-STD-202E, Method ‘ ‘7
103B, o&% hrs. at

MIL- ~202F, Method
213B, Cond. B (75G, 6
msec)

Vibration............ccccccceeceee MIL-STD-202F, Mey‘@\

204D, Cond. B (,06' ?
double amplitug 15G,
whichever isie s::j?

OPTION (Gog)Euﬁf

Altitude ... MIL-ST ethod
105 n (50,000 ft.)
Temp. Cycling .................... L= 02F, Method
, Cond. A, 5 cycles %{)
ACCESSO NISHED

P =
b &7

AVAILABLE OPTIONS
Z

Option No.

Description

e

1 BDC programming (Binary is s n()av

2 Complementary programmi @.
(logic “0” is Bit ON)

4 Strobe latch for data j
responds to data i
applied. Attenuator

when logic “1”

enuator
en logic “0” is
ed to data input
lied

Go06 Switchin e r analog input is no ‘ ‘7
ﬁ%%n with a digital input. %‘
7 T\w@ ale RF connectors %
10 e SMA male RF connector (J1) and %
MA female RF connector (J2)
GO uaranteed to meet Environmental 4{
Ratings &

G12 RoHS Compliant

i,

Sy




Seriés 349 and 349K

Specifications

R
k}é’ DIMENSI N&YKDVf;HTS
<§>e,$ &

& %g 3 %@%JV

aaa, '.|'] FOR SMA FEMALE (TYP)
! 3 125(3.2)

50(12,7) FOR SMA MALE {T‘H‘J
2.720
13.Ep E é 3.1)
z@‘ O
Qe D:.ﬂ I
G i
7
N Frn ] ol
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Series

S

118

349 ar

SN\,

&

7, ey A
@QQEL DIM “A” DIM & <>>§EII “c” DIM “D” DIM “E” DIM “F” ~o O
NN D 3401, 58 &\\ 256+.03| .56 1.53 34 Al
A\ N\ 3491H (14,7) A\ WO (65,0) (14,2) (38,9) (8,6@
%I) 3492, 93, .30 - .14 2.00 = .03 .50 1.29
3492H, 93H (7,6) v (3,6) (50,8) (12,7) (32,8) '( X
3494, 95, 96 .30 .14 2.00 = .03 .75 1.19 L7\ .34
3494H, 95H, 96H|  (7,6) (36) | 180.8) (19,1) 30,20\ “(8,6)
3498, 30 14 | 200k 03| 75 £,00¢ 34
3498H (7.,6) (36)] 1 L. (50,8) (19,1) | @) (8,6)
& &
)%\ N %
5.4 X
{p W \3
2 PINGFUNCTIONS®
NN N, BINARY
PIN " i aB ZoliE BCD
/AN 0.06 dB 0.08 dB 0.2 dB /\
— oNY| o013dB 0.16 dB 0.4 dB /O
AN Analog Input / Strobe Latch®®® S—r
A YX GND ‘ V
dfy 5 0.25 dB 0.31 dB 0.8 dB
%, 5 0.5dB 0.63 dB 1dB %‘
N 7 1dB 1.25dB 2 dB )@
8 2 dB 2.5 dB 4dB
9 4B 5dB 8dB %\
10 8 dB 10 dB 10dB <l __ /
11 16 dB 20 dB 20 0B |
12 32 dB 40 dB 4098 |, %%
13 +1210 +15V <\ ol
14 —12 to 15V, ?V— %
15 003dB | 0.04d N0.1dB @

<>

1. The Series 34%%2( rs are 11-bit digital attenuators. In order to use this device with a lesser number of g%

(lower resoludgr user may simply ground the logic pins for the lowest order unused bits. For examplgsa Selies
349 uni ratagd as an 8-bit unit would have Pin 15, Pin 1 and Pin 2 connected to ground. All other parai X
remain ur.pkqg d

A

2. N \all plied as an Analog input. Leave pin open if analog input is not used. Optionally avai aPk: s a strobe
fagcHfnetion for input data.
P

3. Pin%¥is available to apply a current or voltage to control the attenuator in a non-linear fashi%
4.t is recommended that when operating the Series 349/H Attenuators with the Strobe: n,Qption -4 feature, the

digital control inputs should be in place, with the Latch set to a low “(0)” level, %‘x tenuator is powered up.
(,\
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hed-Bit Attenuators

N

)éx ‘

Digitally-Controlled Switciigd-Bit
Attenuators

When broadband, ultrz -switching performance is
needed, the digitally-cepiailed switched-bit attenuator
is the only solutj cels in attenuation accuracy

flatness ove ‘ requency ranges, and its swi %%’
igher

speed is eg to a high-speed PIN diode &
(25 nsec qr better). Its only disadvantages e{\
inserti@)} and higher cost. %

ed earlier, attenuators are des%% atch

%&ﬂirements of specific applicatio en the
appiication requires fast switching speed*(as in electronic
warfare systems, for example), the switched-bit

attenuator is the optimum choice (figure 1). It employs

one or more pairs of SP2T switches, with a low-loss A
connection between one pair of outputs, and a fixed _ O’
attenuator between the other outputs. The diodesg
switched between their forward-biased and revsr ZI?
biased states, which gives the attenuator highg;
switching speed..

(]
%onotonicity Guaranteed

é/

2o
0C'Hz to 18 GHz

¢ High Attenuation Range (up to 81 dB)
* High Speed

BlAI Control
Thraugh Patk
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A Switched B#

)2

R

ITCHED BIT ATTEN
FREQUERCY RANGE (GHz) TERUNTION
01 05 : Q% 4.0 6.0 8.0 18 4%@6E(d5) HERES No. of BITS PAGE

1.0
\}_\\ DIGITALLY CONTROL@ WITCHED BIT ATTENUATORS /\I

0.1 %%Q) N </<'/§<\/ \' 63.5 SA-011-7-05 7 \ﬁ//dx

ow 1 & ® 63.75 SA-011-8-025 8 ‘?2 V
%92 %) <
) 2_% 25 SA-26-1-25 . /ﬂ/@

7
26 15 SA-26-25 K 2 113
Z S
— S—r S N3
2 6 \, = 7 -\Af/;\%\) 3
7N
2 6 63 -6-1 6
. /%\ \\\gf‘
2 > SA-26-7- 114
wﬁ% \h\( SA-26-7-1 7
2 \;} 6.:.v SA-26-8-0.25 8
5
\va~s
Q}\\) 6 e 18 63.75 SA-618-2-5 2
;.\ </
&Q\B 6 = 18 7.0 SA-618-3-1 3 11%\§
ANAN —

%[)\y‘ 6 — 18 63 SA-218-6-1 6 (\Q}AV

N
2 18 25 SA-218-1-25 )@ 116
J

/\) A
“~ O ’/ N
OPTION (G09).ENVIBONMENTAL CONDITION
(Go9ENpo X
Operating Temperature ) /W‘ -54°C to gj&
Storage Temperature /1@ N -65°%§’§§d¢
Humidity ¢~<Per MIL-STD 202F, Method{&\NCond. B (96 Hours at 95% R.g,);_\>
Shock <‘/<<>> " Per MIL-STD ZO}W’M 213B, Cond. C (75g/6mSec). <
Altitude NNy Per MIL-STD 203, tethod 105C, Cond. B (50,0004t) | |
Lo 7"\ Per MIL-STD 202F, Method 204D, Cond. W
e \<<> (06’ double amplitude or 15G - which everijslest)
> AW
. Per MIL-STD 202F, Method 107D, CondA (5Cycles
Thermal Shgck nd & (6Cycles
& &
AVAILABLE OPTIONS \>
oot o 2
ption No. Description \q
G09 Guaranteed to meet Environmental Z

O
Ratings \ o
2 %’ o




)%\ PERFORMANCE CHARAKPERISTICS

M%F\L\/ 3 SA@\’/ 05

Frequency Iigq\e\,%Y(MHz) \‘QO fedo ™
. a \ Y @ /
Attenua}g.:\ﬂ(@jge, min (dB) //XQT 63.5 4/
Inse\rtiqﬁgé‘s, max (dB) .\WT) 6.0 \\];\
N W\ 1.4:1 >

/\(S“@Aax

‘;ﬁber of Bits

LSB, max (dB)

%}O 0?5 «)@\%

Monotonicity

uaranteed 4
7N 3&)

%0425 dB @0.5 dB

Accuracy of Attenuation o
N ht_u @110 63.5 dB

=
M L 4 77,
Attenuation Flatness, max (dB) . \J@“ +1.5 ﬁ{)
Power Handling, max (dBm) /\@/\ . \\y
A SV
Switching Time, max (nsec) /,1( 20 @\O
Switch Rate, max (MHz)<‘/{<‘>> 0.5
N\ ‘1’ = l.Loss
Control Logic AO}/\X\) ‘0’ = AT
7
Control Input</’</\ TRUE TTL GATE @
N
Power‘SuR\p@Requirements +5V 2% @ 400 mA ‘ -
N, ¥
Envi@fwﬁ)ntal Conditions See page 109
\4
Package Type DQ\Z -11 )%
R
A } s 2{5
NOTES %.. PIN {)‘&*QjONS
1. Performance can be optimized for a narrower b idth PIN @_
2. Attenuation range can be customized. ) X Designations @& 05 SA-011-8-025
k El N\ ‘05dB 0.25 dB ¢\
E2 N 1.0dB 0.5 dB
E \L; 2.0dB 1.0 dB
AVAILABLE OPTI \ E4 2.0 dB 4B
P NI
. aa
Go09 Guu?clg.§ to meet Environmental E7 320 dB )% e
R@%« E8 - A 2.0 dB
%\\/() +V + 5V / + 5V
G GND GND
2
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2
‘Q\PERFORMANCE CHAB;A@%\RISTICS

MODEL /‘S SA-26-1-25 y 4 SA-26-2-5 SA-26-3-1
Frequency B{"Qm (GHz) 2-6 “’ Q(Y/ 2.6 M 260
Attenuayjt{%s\ae min (dB) };"\% > 15 @ 72 /\
Insertia \%s max (dB) i ‘Kﬁk) ‘ 2.5 3. "
Vst NENILT RLLA

</Q9mber of Bits *%5 T 2 ,\J\\?‘"
“LsB, (dB) v 25 5 PHSIE
Monotonicity A Guaranteed /
7B
Accuracy of Mean £0. (/\ +3
Attenuation, max (dB) ﬁo'i &\\> *
A | 0.3 @098 19'10 dB
Attenuation Flatness, max (dB) ’«@J-KdB £09 @3> Q to 15 dB + 0.3
Power Handling, max (dBm) _ /’Y@\ N 423 K/T+ 23 +23
AN
Switching Time, max (nse ,l( 30 *¢ 30 30
Switch Rate, max (MH%) 4.0 4.0 4.0
\d ‘=L
Control Logic \é}/\\\) ‘0= A'?TS.S
7
Control Inpu;/{/\i True TTL Garte é)&
Pow S& ;equirements +5V £ 2% @ 60 mA +5V + 2% @ 110 mA +5V = 2% g‘fﬂ(}%A
= +2% = +2% = =
&2/; 12V £2% @ 60 mA 12V £2% @ 75 mA 12V ‘%5%'0
Environmental Conditions See page 109 p. /& :
A
Package Type DC 11\_‘ QX DC 12 ﬁk DC 13
..
2% <X
% S\
NOTES _RINGFUNCTIONS
1. Performance can be optimized for a na(%r ban width Desi PINt. o \.%5-25 SA-26-2-5 SA-26-'\
2. Attenuation range can be customiz esignation \ - /‘V
Ed \\/) . 25 dB 5dB R
E2 - 10dB dB
AVAILABLE OPT- \) E& N \ ﬁ/dB
Q
Option No. \§ tion E4 - %QL' -
G09 GL{; ed to meet Environmental E5 /‘@ '
Fgings E? X
» S
‘Z) E8 '\ - R
+V + 5V <) +5V +5V
Ry \> -12v -12v
G /‘%Q GND GND

/\®
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B@QQRMANCE CHARACTEB:@\LC

MODEL //1< SA-26-6-1 g J< SA26-7-1 SA-26-8-0.25
Frequency Range, Q\Q;{Q\@Hz) 2-6 ™ 2%}) 2-6™ 2-6M
Attenuation R@‘g&mn (dB) 63 SN\ 81 @ 63750 |
Insertion \\(ax (dB) 5.(/2/\ N 5.5 6.5 . /</\ o
VSWHRymax 261 2.0:1 11>

_Q%%V of Bits é} O‘fa 7 /,‘%\QL‘
LS, max (dB) XY 1 1 P /‘}@25
Monotonicity A Guaranteed N yd
7/ b3
A . + 0.5 @ 0dB to 1543)) 05@0dBt021 ‘<205@0dBt021dB
Aft:‘r“ﬁ";\l’o% mzi“(dB) + 0.75 @>15dB19 31dB| + 1.0 @ >21dB tgi} ‘\s +1.0 @ >21dB to 41dB
, +1.0 >3 d63dB | 1.5 @ >41 +1.5 @ >41 to 63.75dB
B },‘&
A o Fl @QCiBto 15dB | = 0.5 21dB | + 0.5 @ 0dB to 21dB
tée"“am“ atness, max 3 >15dB to 32dB)| £ 0.75 B to 41dB | = 0.75 @ >21dB to 41dB
(dB) 31} 8 )32dB to 63 dB| + 1,25 (dB to 81dB |« 1.25 @ >41 to 63.75dB
Power Handling, max (dBm). /X +23 W+ 23 +23
Switching Time, max g@&x 30 100 100
Switch Rate, ma%‘@%ﬂ\) 4.0 4.0 4.0 .
) ‘1’ = |.Loss ‘1’ = I.Loss ‘’=l.Loss
Contro}l\pu\f > TRUE TTL GATE A2
Power Skipply Requirements | +5V 2% @ 300mA | +5V 2% @ 400mA | +5V =206 550 mA
Environmental Conditions // See page 109 Y 4 } ‘T
;\7/! rd =
Package Type DC 2 \ DC 17 \/‘S DC 18
1 N
‘%f« \f"
)
NOTES \é\' / \
1. Performance can be optimized for a narrow r b dwidth \‘FUNCTIONS /:\
2. Attenuation range can be customized. \ PIN ’:(\ p
Y<<) : €$ 6-6-1 | SA-26-7-1 | SA-26-8+0:25
\) Designatior \“'
AVAILABLE OPTI ‘g/s E1 1dB 1dB 25aB7
Option No. Det - e 2dB
P N E3 4 dB 4dB ) \2 dB
Go09 Gua ‘Qe to meet Environmental E4 8 dB 8 dB | 0dB
E5 16 dB 10 dﬁg 4.0 dB
E6 32 dB B 8.0 dB
E7 - 16.0 dB
E8 32.0 dB
+V +5V \V\ 5v +5V
-V \ i
G {({( ’ GND
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/‘é}a ORMANCE CHARACTA

/\®

MODEL //i< o SA-618-2-5 §J< SA-618-3- SA-618-6-1
- \ - 1) - (1)
Frequency Range, sniry(GHz) 6-18 6-18 ( 6-18
Attenuatio \‘\\%\%‘n{'\ (dB) 15 0‘{9&%‘/_ 70@ 63 @

u I‘@ e TAY? 3 i} ‘//§
Insertie@\ymax (dB) 4’{2/\ N 6.5 </ 4
VSWRMNmax A\ 201 2.0:1 ;\o }ﬂ

| symer of Bits N g § /W
~ 1
yd
(8B, max (dB) X 5 1 B Q\
Monotonicity Guaranteed “<
2 + 0.6 @ 0dB to 15dB
e A s J\.(Lé/\\ +0.5 <\</<<</' + 1.0 @ >15dB to 32dB
’ V1= ,\% +1.5 @ >32dB to 63dB
@5 dB @?V '
Attenuation Flatness, max (dB) %\ @ 10dB £\ +1.5
(s 105 @ 15 dB AN\
I N, Y
Power Handling, max (dBm)” 4 X @[) +23
- \YA
Switching Time, max (@) 30
?‘v
Rise and Fall Time@}{\q‘. nsec) 20
Switching Ra{é}g\ﬂ Hz) 4.0 N\
I 40 s \ 3
1’=l.Loss
Control L<Q$\§\ ‘0’ = ATT. \‘:—4
Con@ ut True TTL Gare s
\v4
. +5V +2% @ 110 m +5V +2% @ 200 mA \h @450 mA
Power Supply Requirements 12V £2% @ 75 mA\| 12V £5% @ 150 mA % @ 250 mA
N D /
<
Environmental Conditions V11— See page 109Y\ 4 X
!
Package Type a@& v DC 13<\W DC 22
o \i
A NOTES \e
PIN FUNCTIONS @;\ 1. Performanc optimized for a narrower bandwidth
PIN ; o J§ y 2. Attenugtion ralkge can be customized. \
Desienntions| SA"618-2:5 SA\G’I’ 3-1 | SA-218-6-1 @\ /
E1 5dB dB 1dB
&g\) e
E2 1 26l 2dB AVAILABLE OPTIONS %QQL
E3 4dB 4dB Option No. Descriptio/rs
=5 & ) 5dB Go09 Guaranteed Bl t:nwronmental
o \ ) lees Ratings
E6 % - 32 dB '\
e7 : : &
E8 - - - X\>
LV +5V + 5V + 5V <
-V -12V -12V -12V
G GND GND GND
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)%\PERFORMANCE CH}%Z% RISTICS

ﬁﬁ. SA-218-1-25
O\, Mle <N\ <<’
Frequen}{(%ﬂg\s min (GHz) A \X\) 2-18 ™ é‘%
Attent@a‘ange, min )dB) <O> ) 25@ S— </
B B -
Inseititn Loss, max (dB) N> 2.6 PN V
s, max R 20 —<§
‘%umber of Bits v 1 /]) W)
LSB, max (dB) = 25 . N
Monotonicity //</\\ Guaranteed 6()
el \S
Accuracy of Mean Attenuation, max (d ‘ 7 /3{\\3
NE :
Attenuation Flatness, max (dB) 1/ % ( 5"
Power Handling, max (dBm) 7 , J .. \y*' 23
Switching Time, max (nsec) 7 ‘S KQ/ 30
Rise and Fall Tme,gg\a%c) 20
Switching Rat;;,\qf(/!SMHz) 4.0 Y
<) =L \
Control LQg\x( ‘0’ = A?Ts. S \_'/</\
Coqtl/ibl }w‘ TRUE TTL GATE A o)
ol _ +5V = 2% @ 60 mA % -
Power Supply Requirements 12V 2% @ 60 mA }é\
2> /AN
Environmental Conditions ~ </\ See page 109 I<
Package Type A\ ) }7" DC11 Q‘Q}
F RN
5 PIN FUNCTIONS
A9 PIN 2
. . SA-218-6-1
Designations_ é\
3\ 25 dB %
NOTES > ) Y=
1. Performance can be optl &i narrower bandwidth ]/
2. Attenuation range ca /9 ized. E3 ; %
E4 -
. R
AVAILABl\E ONS o A{
Option N escription E7 \/
G09 uaranteed to meet Environmental Es <\<(<<() )
Ratings oV b)\\\b ey
72\
Y Q) - 12V
(;m..‘ (CERN \\ GND
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Switched-Bit Attentiat

Y \< ‘
)é’ Dlﬂ{NS ONS

PACKAGE TYPE &

&
0@20 051 NG . . QDeoe A
S W 2

TYP 4 PLCS. PLCS. TYP 4 PLCS. ‘V

|
@ﬂ *10 T | | @)o () () [ [ o [ = 001105
SMA CONN./F 000> "
TYP 2 PLCS 73580 ~
| _
i |

=9 50—~ 6.40 =—
0.374> <0.252

-..-‘

v‘<>>

e
%8
N
4;@»

Dimensional Toler. otherwise indicated: .XX 02@
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shed- B|t Attenuators
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\(
General Microwave Corporau{@% een a leader in Usually, \nigh speed applications, the controlling
the field of microwave P%}ggo &,control components e t}s have been semiconductor devices such as

for more than 35 years design and manufacture PIN', Schottky and varactor diodes, whereas for high
of high performanc oadtand phase shifters, wer requirements, when slower switching speed can
frequency transI{Q) I-Q Modulators have made tolerated, ferrites are frequently employed. The final

General Mrcr&\\ the undisputed leader for thes$, \> choice of a phase shifter network and control e t
devices. will depend on the required bandwidth, insertion”//» ‘%

Today’'s<moie emandrng systems require th loss, switching speed, power handling, accure
to cqntxolttie phase and amplitude of RF, roy ave resolution. In addition, a choice between anf]?/-and
srgr%(, ith a repeatable, high degree of acy. digital control must also be made.
Genexal Microwave intends this sec t only Analog phase shifters are devices ase
you of our most popular proo\ it also to shift changes continuously as th 0| mput is
¢ ovrde insight into theory of operation caIrbratron and varied and therefore offer al Aimited resolution
practical applications where they can be utilized. with monotonic performanc?%{ most commonly
General Microwave offers a complete line of used semiconductor co ewvices used in analog
broadband phase shifters and I-Q modulators whi \ microwave phase shift Qk‘%\;varactor diodes, which
span the frequency range from 0.05 to 24.0 GHL_, act as current co ariable resistors. Schottky
These devices are available in several different diodes and ferr e s are also used as variable
topologies that allow the designer to chooséa g elements in ase shifters but the former suffer
various performance characteristics tha C‘%%euit from limited ;, handlrng capability and matching
his system needs. This section desciigas ¢Qly our drffrcult Oa band networks whereas the latter
standard line of broadband phas { nd I-Q are ne arger require more bias power, and are
modulator models. In addition e,there are slow compared to semiconductor designs.
numerous special designs, employing a variety of Amo the more useful topologies for analog phase
phase shifter circuits, whr%{ﬁe}\eral Microwave has shifters are the loaded line design using lumped
utilized in custom app S or distributed elements and the reflective design
PHASE SHIFTE ENTALS employing quadrature hybrids. One of the variants of
the reflective phase shifter is the vector modulator,
A variable phas e/‘qn. er can be characterized as a which in the particular embodiment used by Gem@
Microwave shows excellent performance over 3:’

output signakiniresponse to an external electrical : : o ; -
chanical phase shifters are not bandwidths. This capability is especially usefuf in,the

linear two r&fk ice which alters the phase of its
com design of frequency translators and highresotltion
consi¥ here ) Expressrng this mathematically, . %

with andi put signal sin (0), the output will be phase shifters for EW systems as weif roadband

*ai : imulators as I-Q modulators, wh epar te control
A(n)*sin[(Ot)+0(n)], where n is the programmed phase simu ’

and A(n) is the insertion loss. The difference between ¢\.°f tgee%%aednrta;%r_esctcr)nrr;?]?gents ﬂa o arr‘re(ljl ::IT?V\IIth(;e
the input phase and the output phase is the sum of the ihdep u p, plitude.

phase shift due to the propagation through the ph T Analog phase shifters ‘Q‘? dily convertible to digital
shifter p|us the programmed phase shift. control by the addition ble D/A converters and
The relative srmplrcrty of the idea that any r, % appropriate I|near|<<\\ C S:

line will

placed in series or shunt with a transm
produce a phase shift has given ris ifferent
circuits over the years for use as p n ers at
microwave frequencies.

) Phase,si ft can be used to translate the frequency d/x
%er by Subjecting it to a linear time varying phasqs_rlrft

& \\

2 ,%\/ g
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WHAT IS AN IQ VECTOR MO

Yi\l
Dﬂ%, ATOR?
An 1Q Vector Modulator is aﬂ% or microwave circuit

which has the ability to ¢ ntrolyoth the amplitude

and phase of the tran% signal simultaneously.
Any sinusoidal si a expressed as a vector

having the pro egpl\%&qj both amplitude and phase
with respect %&*@ ence signal. If a signal is
arv

thought of & {) tor in a polar coordinate systé:
with co d\ es of amplitude and phase, it cs n*ilsl\
be efi%& a rectangular coordinate sy te%'w
c inavgs of “I” and “Q”. The term “IQ? ot
reptesent anything about the intelligenc e design
engitieer, but rather that the user can contirol both the

“In-Phase” and “Quadrature-Phase” components of the
output signal.

WHAT IS ATYPICAL 1Q MODULATOR CIRCUIT?

The circuit typically includes an input power divid
which splits the incident signal into two paths
amplitude and/or phase control element in

lest

and an output signal summing circuit. | s

embodiment, the input signal is divided’)l%gyv equal

signals with a 90° phase difference; t)ro. ed by a

phase invariant bi-phase attenuatopineach path; and
Q

combined by an in phase pow mbiner as shown in

figure 1. <<,\
WHAT ACTIVE CON(%%DMPONENTS ARE
57
-\ ?

USED IN IQ MOD TC!
The control comp0|.<ft in an 1Q vector modulator
|

are circuits thateraploy PIN diode, Schottky diode

orFETd ‘iges e simplest circuit uses a PIN
diode attenddtpr in series with a PIN-diode bi-phase
modulator%‘%ré, a combination of the two devices in

a single bi-phase attenuator. This device has the
property of providing a continuous function which first
attenuates the input signal with no phase shift, then
shifts phase 180° at maximum attenuation, and then
decreases attenuation while holding a constant 1
phase shift. Balanced or double balanced Scho
diode or FET mixers exhibit a similar functi%u

a

are limited in dynamic range of attenuation
diode devices usually exhibit higher ndiing,

power,

lower insertion loss and higher intercéﬁ}%?nts than
Schottkydiode or FET based deviggs, Schdttky diode
or FET devices are preferred for %tion rates

higher than a few megahert\zy \
\
@

Z

2

rﬁ}

%\%’l

of the 1Q vector modulator for numer
}‘{g;{ng from low cost designs to nue?f@
b §

o
o

* Nulling of antenna reflections in,mof
systems
x Complex weights for Ph ﬁr Antennas

WHAT @ME OF THE USES OF IQ VECTOR
MO TORS?

de and Phase control for RF simulator
ms

¢ "Quadrature Amplitude Modulation

¢ Cancellation of unwanted jamming signals
¢ Cancellation of crosstalk between co-locate

communication systems %‘ —

¢ Cross-Polarization Cancellation
tic radar

ZN

T~

* Doppler Simulation

Linear Filter Equalize <<§ )
HOW ARE IQ VE '@%@DULATORS
CALIBRATED? - </

Calibration of tht.‘./e\) ctor modulator for controlled
amplitude @@a e response is often performed by
generating &,“jgok-up” table using a vector network
analys Q\Y%obtain the highest degree of accuracy, the
calibration”should be performed in-situ. A discussion of
calibration techniques is provided on page 58. When
IQ vector modulators are used in a nulling system

an algorithm can readily be developed to adjust the
values of | and Q in a closed loop fashion to achiev

°
the desired system performance.
| y p 4/%

CANTHE I-Q VECTOR MODULATOR BE S
CUSTOMIZED FOR SPECIAL APPLICATI N#’l/‘\

ions

General Microwave has customized many\ v
appiications
ardened

systems. Our sales and g staff

endi
< are ‘available to help you maxi@our system
performance by incorporati \L vector modulators to

|
]/ meet challenging syster&?g@ments

N

@

ZN

T~
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Phasz Shiftel

y " : -

N \\\!"'
E

DEFINITION OF

%)
N Yﬁ;
PA m{%kwns TY PERFORMANCE
Phase Shift: g{ ACTERISTICS
The difference in p angle of the existing RF signal \Qgs ONICS AND INTERMODULATION
at a given frequencg/8rd phase shift setting referen d<</ ODUCTS
to the exi?ingv/ﬁ@ at the same frequency with ﬂi&f\\ All PIN diode control devices will generate harmoxnss
phase shifierggt)to zero degree phase shift. and intermodulation products to some degree s'n%
PIN diodes are non-linear devices. When cqmnared to

& &

. o : digital switched-bit designs, analog PIN diodelphase
Th%)ﬁxm um deviation in phase shift f%l('e shifters are more prone to generate spufi sl%:als
Rrogeaimed phase shift over the opgrating’frequency  gjnce the diodes function as currentvariibie resistors

e when measured at room tempesaure. and are typically operated at resi e'Yevels where
Yemperature Coefficient: significant RF power is absor by diode.
The average rate of change in phase shift, as The levels of harmonic andé}\%modulation products
referenced to the zero degree phase state, over theA] ~ generated by a phase shitef or4-Q modulator are
operating temperature range of the unit. Expresse%g greatly dependent u 0% sign, the operating
degrees phase shift/degrees C. — frequency, atten .{.\‘;sétting and input power level.
\ ]7 Typical 2nd an %r r intercept performance for a
PM/AM: moderately “pha shifter, i.e. 500 nsec switching
The maximum peak-to-peak change i % ion loss of  speed follows
the phase shifter at any phase statﬂ%ﬂ e full 360° \\'
phase range. é/\;,)\XYPICAL INTERCEPT POINTS
Switching Speed: / > g 4 ord 3rd Ord
The time interval from th ‘%pomt of the TTL control Frequency 2I:tercre er ré Droer
. s o . ; ; pt Intercept
signal to within 10° of ng.(p se shift. This applies to
a change in either@%ﬁ) between any two phase 2.0 GHz +35 dBm +30 dBm
states which dif re than 22.5°. 8.0 Ghz +40 dBm +35 dBP\
/I

Carrier Sup r‘.g O
When the .&e hifter is operated as a frequency S
transldtor, the minimum ratio of carrier output power to \ ]7
the ti&figlated carrier output power. PHASE NOISE %
S O

Sideband Suppression: The phase shifters and I-Q mod% fered by

When the phase shifter is operated as a frequency / General Microwave minimize thé ¢§ritdibution of phase
translator, the minimum ratio of any sideband output ise to system performaneésfhis is accomplished
power to the translated carrier output power. (S by utilizing PIN diodes hkc' are less sensitive to high
T lation Rate: ‘ frequency noise than Wwy diodes, limiting the
ransiation Rate: o noise bandwidth i % control elements and the use
When the phase shifter is used as a fre & of low noise buffs n‘%r ifiers to drive the PIN diodes.
translator, the translation rate is determi by*dividing /\q
the clock rate by the number of steps. Nuixjoeér of steps <,\
is equal to 2" where n equals nu of bits. \ A
2&) @%’ = %
N &
& N

N %/ %
<@ &
e

4/\ </
A & o

2
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odulators
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WHAT IS FREQUENC NSLATION?
Translation is shifti%requency of a signal by a user@lled delta. This frequency delta, also known as

Translation Rat y notated by “Fm”.

When the u A%Q to translate the signal by 1 eds to apply a ramp (counter) that sweeps the A
phase co e phase shifter (translator) \ om zero phase shift and ending at 360°. in a cyclic
manner.

Each e should take exactly 1 second We to achieve a shift of 1 Hz. Using 10 bit counter, th%ﬁ)j‘ﬁ
r

l&r would be 1/1024 Hz. Using.0 bit counter, the clock of the counter would be 1/32 Kk sing
its will enable lower clock rat ver, too low number of bits will cause poor sideba a rier
ression.
Let us assume that we have a pure sine-wave sign%carrier at Fc that appearx%}gtput of the phase
C

shifter with a nominal amplitude of 0 dBm.
Now, when introducing an Fm [Hz] translatlon 1?the 360° once every ‘1%& onds]) using the 5

Most Significant Bits.
With a perfect phase shifter we expect t)@ﬁ ctrum will look like th'<<>\

&) Ideal Frequency Translation of CW Signal

& . A

%

i N »




,Q\e \<
However, with a gphase shifter the spectrum %ﬁke this:

\%% Practical Freque @mlatlon of CW Signal
<\ >
% "G .

8 28
J Ik
@ “ 3

e

Arnplltuda

T

A
=5

23
-

2

%
il
AR

<>
%
K

N I
Fe-Fm Fe Fe+Fm

&

Side

ou t Fc-n*Fm or Fc+n*Fm, but usually is the Fc+2*Fm product).
%@e

iation: Reduction of the Translated Carrier amplitude relative to an amplitude at low @mn rate
(50 kHz).” /\

Ideal Frequency Translation of‘aMLid

-Band Signal

= Freq.

Where: %
Carrier @y ion: The amplitude difference between the translated signal and the original carrier.
pp

ression: The amplitude difference between the translated signal and the strongest §|de@

il
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'y of Operation &

plicaticns

N
I-Q VECTOR MODULATOR— Y
THE IDEAL CONTROL C T!

Microwave control components, are used to vary signal
amplitude and phase. &gically, they consist of two-
&mpiifiers, attenuators, phase

port devices including
shifters, and s 3 The I-Q vector modulator is a
unique corrm@ f active and passive devicesAh

N

is, in theory/ y suited for the simultaneous @
of am ‘.tb\F& d phase. \
THEOR OPERATION &v
VA" »
\'/V 0°ME0°  PHASE INAS
MODULATOR: BATTENTO

INPUT an IN-PHASE

|_| COMEINER
QUADRATURE X ::uLJ'an/
DIVIDER: u |_| ’T<

= 0°M&0° PHASE INVARIANT

D

V1~
MODULATOR  ATTENTUTOR %‘

FIGURE 1 A

I-Q Vector Modulator Block

Sy
7

The block diagrar@ I-Q vector modulator is
shown in Figure ‘N AR RF signal incident on a 3 dB
quadratura hylarig¥is divided into two equal outputs,
with a 9¢ € phase difference between them.
The in-phgse& or 0 degree channel is designated the |
channel and the quadrature or 90 degree channel is
designated the Q channel. Each signal passes through

a biphase modulator which selects the 0 or 180 degree
state for both the | and the Q paths. This defines the

quadrant in which the resultant output signal residgs ‘ ]7*

(Figure 2). The attenuator in each path then va%

&K
<<>\%$
%o&

\-‘%\ [ ——-- 7 n—:%

a{eg
lie anyvihere within the bounded area shown in
u

i
&

voltage magnitude is then given by:
R =10%20

The attenuation values of the | and Q att
then given by:
0

| attenuator (dB) = 20 Iog%
Q attenuator (dB) = Zﬁ{f Rsin 0)

of the signals, which are combined

magnitudﬂ%
in ph yield the resultant vector. This vector will

s,“any signal applied to the I-Q vector modulator
shifted in phase and adjusted in amplitude by

suming the desired attenuation level = x dB and th
esired phase shift = [ degrees. The normalized o%
S—r

1z

Figure

130
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Theory cf Opei
Practica A

To achieve the desired ph
states must also be sel

bi-phase modulator

Eséhown in Table 1. In

this way, the phase and amplitude of the output signal

can be varied simu<4</. usly in

PN

a controlled fashion.

SN

ppl

AM H{@i ALANCE
mplitude balance of the | and Q paths is a
seto

source of performance limitation. Unequal

@ver levels in these paths also produce errors in both
e amplitude and phase of the transmitted signal.

To minimize this source of error, the quadrature-
</ TABLE1 </I|  hybrid coupling must be adjusted to provide min
- @- - //\;/§v deviation from the nominal 3 dB across the {r‘ee,uel cy
Bi- "'f\‘\ odulator States Deswed@S ift band. For an ideal hybrid, the amplitude unbalaree
. 4 I Q L N will be +0.31 dB over an octave band. feCt of
’2,&\/ 0° 0° @me a_mplitude and balance error on phaseNgyshown in
T 1800 0° ~90°-180° Figure 3. }@
180° 180° 180°-270° Az
0° 180° 270°-360° /,\>
7
g
The theoretical model presupposes perfect am}t]tyje
and phase balance in the two signal pat
ideal quadrature coupling in the 3 dB hybtid\e'the
extent that the conditions are not mekin practice, the
performance of the I-Q vector mqdalg: ill be limited.
PHASE BALANCE J/
The key element in detern‘%}he useful frequency
range of the I-Q vectoramodutator is the 3 dB [ ————p—
quadrature hybrid. | %important characteristic ety ferriyf-1
is very low quadrdiyi ase error (such as small e m—————-
deviation from%ée ree phase shift between ,//.\
h FIGURE 3

range, we

y the Hopffer quadrature hybrid®,

outputs). Tq aghiaye this over a broad frequency
:rg 5]

whic ibits” extremely wideband quadrature-phase
propet ypically greater than 3 to 1 bandwidth with

+2 degrée phase balance).

Phase Error Due to Amplitude Imbalaw

ATTENUATOR

NON-IDEAL BI-PHASE MODULATG@D

In addition to using an in-phase Wilkinson combiner
(which, with proper design, exhibits excellent phase

balance) the transmission-line length for the | and
paths must also be carefully phase-matched.

MTT-S International Micl

%\S:rors in amplitude and phaseywillf§¢eur if the bi-
O ase modulator deviates f&hei eal, eg: changes
state from 0 to 180 degregs Wit constant amplitude

|
' ]7’ or if the attenuator hagsé%ociated phase shift as

N

roway,

7
(2) S. Hoofer, “A Hybrid Coupler for M‘%ﬁmﬁgumtion,” IEEE
s);!}"

@

P

Q>

m Digest, 1979.
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“T“f' Operation &

e

15 ] -
plicaticns
. o
attenuation is varied. Not only

NV
%e components
in practice exhibit such de , vut their interacting

viali
reflections may increase th);r%‘ultant errors
nt

significantly. The arra \qe Figure 4 minimizes
the errors. As indic t%andem combination of
a biphase modu@,\xg

I

§ d attenuator in each path is
odbiy-balanced biphase modul
d biphase modulator devel

replaced by
The doubly¢bai
by Ge@ Erowave® has the ability to a

a signalay more than 20 dB with constant

thef\change the phase 180 degrees andxetussto the
Ic@ state. At insertion loss, it exh%)naximum
phase error of less than +6 degrees andh amplitude

balance of +0.5 dB over a 3 to 1 bandwidth.

ator, D </

The anglog circuit employs a broadband quadrature

. \(id to'generate the drive signals. In the digital
} ircuit, PROMS are used to provide the required

N
The relaiﬁ@etween the I and Q drive circuitry
canp{ger exated in either analog or digital fashion.
an

b/{\\\%‘btionships between | and Q. See the Selection

uide on page 61 for the General Microwave phas%\

shifter model numbers. ~
FREQUENCY TRANSLATORS \

A signal-processing technique using a li %\mv

WO e'
varying phase shifter is one method %e cy
eception
Oppler radar

translation. One principal use is in

for ECM systems by providing f
7
the reflected signal

PR

L

O s translated in freque

returns.
n a true Doppler radar sit

mount proportional
arget. As a rule, there

e
to the radial velocity 5! QX&;
are no harmo ious signals accompanying
the reflection. r, if the target is using velocity-

nic
e@v
deception 1@ es, spurious signals may be
(S

=

present in tha radar return because of the non ideal
perfo % f the frequency translator. The presence
of th% rious signals will reveal that the Doppler
radar is¥being jammed. Therefore, it is critical for
optimum ECM system performance that the frequency
translator suppress the carrier, harmonics and all
unwanted sidebands to the greatest extent possible.

L ]

FIGURE 4
1/71 Block Diagram

A >
%&e ies 7
PRACTICAL APPLICATIONS

PHASE SHIFTERS
If the doubly-balanced biphase-modulator condit

are adjusted so that the magnitude of the resul&‘

vector remains fixed, the 1-Q vector modul;}%;
iftet-Nhe
ift\and the |

r!

behave as a constant-amplitude phase sh
relationships between the desired ph
and Q attenuation levels are given by: ~

lilz+1Qle %QQ)

O

where | and Q are norgidiizad voltages.
NS

(8) Z. Adler an@owitz, “Octave-Band High-Precision
Balanced Modulator,” IEEE MTT-S International Microwave

Symposium Digest, 1984.

Qs

i s}\q

For the linear phase shifter, the principal factors d&\
sideband generation are: i O
2 error \
phase shift is programmed.
//.P‘ﬂgAaM error
{h mplitude change (AM) is%ction of the phase
Phase nonlinearity 2(,%
It is the deviation fr
o
This term is us{@ gligible for phase resolution
greater th . It arises in a digital phase shiftp/%\
Flybaciitime ‘ ]7
This arises from the finite time requir % phase
shifter to return from 360 to 0 degreks;
&
e
@q

that contribute to imperfect carrier suppression an
This is the deviation from 360 degrees v@ﬂmximum
change (PM).
@/)‘{«S r phase shift vs. time.
Quantization </
an 6‘kqts
which enly*gppfoximates linear phase shift with
discr@? e steps. S~
X
P
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Theory

Practica

N Y{\l
In the 1-Q modulator, sinc t)é@,work operates as )F%(
a constant-velocity rotati ector, the 0 and 360 C L I-Q VECTOR MODULATORS
degree phase states are-€xqctly the same, and the 2 Systam requirements often call for a tandem

error and flyback er‘%ée eliminated. In addition, the ‘Q\%%nnection of phase shifters and attenuators to
<$t i ofovide independent control of magnitude and phase

General Microwave s 77 provides 10 bits of digj I<</
phase cont%w\};@ent to eliminate the quantiza@% of an RF signal. If tight tolerances are required fog

error), whi linearity is optimized by the S6% the amplitude and phase accuracy, a look-up ta

of PROMVgGsigction in the drive circuitry. Fina % is usually incorporated in the system softways

PM/AM eixor is minimized by using matched déubly- calibrate the phase shift and attenuation acrE. s-the

bal%} biphase modulators, thereb r%i) this frequency range. This is a tedious job {! tils the

Ssroressentially to the difference in ithde of the generation of an extensive amount Fsqupn correction
@quadrature hybrid output ports¥is’amplitude data, obtained by alternately varyjrigithé\sphase shifter

IMbalance varies with frequency and for each narrow

nerates a and attenuator over the dynamicr.
unique spurious sideband during frequency translation. frequency band where optimization 15 required. The
An additional PROM correction using RF operating inclusion of an I-Q vector,medulator in the system in
frequency information can be employed to reduce ﬂ/\ place of a discrete pha%%gyter and attenuator offers

spurious sideband for customer requirements. \_'é several distinct advaqtagés?A single RF component
replaces two sepérﬂﬁ\onits, thus reducing cost
and eliminati :SI gracting VSWR. The relationship
between th%‘h inputs and the desired amplitude
and phaseennits a tremendous reduction in the
amo, n%a a required for a look-up table. This is
b e | and Q inputs are independent variables
for & vector modulator, whereas the tandem
connéction of attenuator and phase shifter exhibit
large AM to PM and PM to AM pushing, creating
dependency between the amplitude and phase inputs.
Depending on the frequency range and accuracy

specifications, the RF circuitry of the I-Q vector
modulator can be optimized to eliminate the nee@r

& look-up table entirely. S
8 The I-Q Vector Modulator is ideally suited, fo &%’in
\Z) rSimassyisndll EW Simulators, Adaptive Equalizers % atic Test/

Calibration Systems where extre nighlaccuracy
/\gr;d repeatability are essential.
FIGURE 5-Typical Carrier and Sideband Suppression / > _e the Selection Guide o 1 for the General
General Microwave Model 7728A - Microwave 1-Q Vector Modulatdg model numbers.
Frequency Translator ‘

The specifications of the General Micrg Series /\
77 Digitally Controlled and Series 7 {& <<,\
Controlled Frequency Translators ?ﬂ%e 25 dB carrier \
suppression and 20 dB sideb sUppression over b

a three-to-one frequency ran%cal performance 8

data for carrier and sid \.<§Np ression, of the 6 to \Z) ‘ V
18 GHz Model 7728 %ﬁ n in Figure 5. Carrier %\7‘

and sideband sup \:gr. f greater than 34 dB for a %
frequency translatondgvering a 15-percent bandwidth )@

Hog Depaiilali L | HERC |
jee EERENT N Eamm

at X band over éqpurating temperature range of
ave been achieved in production

B &
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Y%\l N
(f tors can may requi e) \pxcessive amount of calibration time
n control on both and torage. It is recommended that a calibration

General Microwave I-Q Vect
be calibrated to provide precisi
amplitude and phase over theix full rated dynamic

range. The calibration ‘@ormed using a vector
network analyzer gﬁgg«:t omer generated test
|

utmost in accuracy. The moit{%\\/\‘ﬁ
e

program to achi
frequently u % ithm to accomplish this calibrau
is describet in. This algorithm involves defirfiji
unity cit I%g then employing an iterative ts clw{i(1
to locatearecise calibration values.

ctors contribute to the overall that

uti%?@. r the
I-Q vector modulator. It is important that the user

is &griévable using any calibration ro
fully understand the limitations of measurements in

calibrating these units at microwave frequencies. For 4'

example, it is imperative that the desired calibration

accuracy not exceed the accuracy and repeatabilitie_, O

of the microwave test equipment. Another factor ]7
which must be included in the overall calibrati
accuracy is the effects of temperature on {he-
modulator and the test equipment. Giv atthe

user has a thorough understanding of ¢ network
analyzer measurements, the followigg will be useful

for generating a calibration pro ran{tgr a digitally
controlled I-Q vector moduIaJQo te that an analog
controlled unit can be ¢ '\@;tg i the same fashion
using the relationship a&: hex equals zero volts
and FFF hex equal *(gil s on the | and Q controls.)
1.0 The calibrat@ ine is performed at discrete
frequencies in‘thezband of interest. The calibration

will be valid ovenran interval of frequencies centered
at the calibigtion frequency and will be limited by the
amplitudexg@rid phase errors that occur as frequency

is varied. The highest calibration accuracy will occur
with minimum frequency interval size. However this

R

intervai®f 100 to 200 MHz be used in the center of
uency range of the vector modulator and 25
Hz be used at the band edges. The optimum
libration interval for any user must be determined
empirically by insuring that the maximum phase and?
amplitude error over the frequency calibration inteua@
is within the desired limits. }

ralig;

2.0 Once the calibration interval and the

frequency have been chosen, the next stey 5,00

define the | and Q axes and the ma \§ f the unit
d

to be

circle. For this example, the | axisjis dgf
the horizontal axis on the I-Q p%ith control word
e

r of approximate

000 (hex) being equivalent } '{V/
agnitude 1.0 at an angle%%? degrees. In the
ame fashion the Q axiSis detined to be the vertical
axis on the 1-Q pla
equivalentto a v,
at an angle of 98¢

the magnit
and the

e@%ntrol word 000 (hex)

(& {V pproximately magnitude 1.0
es. Note that for both | and Q,

agnitde —1.0 vector occurs as FFF (hex).

wn vector is approximately 7FF (hex)

Follo s‘procedure the definition of the I-Q plane
is arriv per the table below:

TABLE 2
ICONTROL | QCONTROL | APPROX.
(hex) (hex) VECTORé\X
000 7FF 1.0 ANG.O° ]
FFF 7FF 1.0 ANG 786°
7FF 000 105G 90°
7FF FFF (%0 ANG 270°

Z

A S
%g{

N 2

T~

|iFe
N

e

2
S
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3.0 The magnitude

of the uniCircle is determined by
finding the maximum i e’( on loss at the calibration

frequency in each qf our states in table 2 above.
Since by nature th Q%plane is a square and not a
circle (see figuseng)
occur at o %}%
insertio@ etermined, the | or Q vaIue<
other thre &s es in table 2 are adjusted to m\ﬁ%
samg maximum insertion loss level. Note™ ég)l ly
ithiar her Q should be adjusted to in ea%d ertion
any state, not both. The | or that is
vally set to 7FF (which is approxim: the center
of the IQ plane) is not varied during this part of the

calibration since the amplitude of the unit circle is not
affected by small changes in the control input.

4.0 Having thus defined the unit circle, the next s
is to scale the | and Q axes to allow for compufatien
of I and Q values given the desired amplit euin
phase. If the | and Q axes were perfectlyi
each consisted of 4096 equal increments a 12 bit
control), it would be possible to achi e‘desired
amplitude and phase shift usin y/ide’sine and

cosine relationships given in f 6. In order to
approach the ideal case, values for each

7
of the four states given in{@%‘% must be scaled
|‘_

if they differ from 0001 (note that the control
input at 7FF is not v i this step). The scaling
entails taking t iffexence between 2048 digital

counts (equal tOQ alf of the 12 bit control) and the
number of © D&Htf equired to equalize the insertion
loss of gach e four states required for the unit
circl d from step 3.0. For example, assume
that thg}'Value at zero degrees (1=000, Q=7FF), is
the maximum insertion loss of the four states and
that in order to achieve the same level of insertion
loss at 180° (nominal value I=FFF, Q=7FF), | must be

180° on the unity circle is I=F80, Q=7FF. In this,case
the | axis for 1<0 (in the second and third qu%@“‘s)

is limited to 1921 counts instead of 2048. Thus)when
the algorithm is determining the equival alue for
a desired amplitude and phase occuring /itHe first
or fourth quadrants, the calculated’tﬂiéJ for I=R*cos
0 is multiplied by 2048 and th lﬂf btracted from
2048 (1=7FF, the origin). Whef&ye same example,
this calculation is done f Na)bto that occurs in the
E/</5)

2\
&

, maximum insertion loss wi \<)<’
ese four states. Once the maxini
\ e</

)I%rd quadrants, the calculated value for I=

se
R(;% will be multiplied by 1921 and the result added
t0'2048 (I=7FF) to find the desired | value (reference

| scale at the bottom of figure 6). The scale value
will be called SCALE in calculations given in step
5.2. While this scaling is not precise, it is sufficiep’/\
enable the algorithm to establish the boundary of
I-Q plane such that any desired amplitude an\b‘hase
calibration point can be achieved with a mijni qbﬁ'of
iterations.

/ .0 Once the scaling of the
complished, the zero degréé

lowered by 127 counts such that the new value fory ™~

i
HF FLASNE
{/ [ELEE
w& ]
' E=R =00
%\ . e
CHELE E
g :
r
e i TEEE [ /'\
2
\_'
FIGURE 6 \
I-Q Vector Model %‘ l ;
es it een

oint'on the unity circle
n thelvector analyzer. The
ithbe approximately =000,
ase and amplitude
to this point. Note that the |

is stored and normalize
control word for this poi
Q=7FF and all sucgéedii
values will be ref@)}%«?\d
control word n‘Qr from 000 if it is not the maximum
insertion losy Q}t of the four states listed in table 2.
The Qc n«{ls\ ord will be equal to 7FF. An algopifhi
tofi a:%e ired amplitude and phase with rest
rinalized unit circle zero degree pc‘Man be

wted from the following procedl%L ]7'
)}%\
Ve

2

to
COonNe

N
&

2
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5.1 Convert the desired amplihc)@a ratio such that huntin ti@peat this process until the desired
the desired amplitude and p cam be expressed poin.ﬁ(ia hed within the accuracy limits.

as a magnitude (R) and phase™{l). This is the desired

phase and amplitude CI\%\(]FS ith respect to the

normalized point obgirﬁa step 5.0.

5.2 Solve for th@ wired values of | and Q and

multiply by apgrepiigie scaling factor as outlined i

step 4.0. | = )*SCALE, Q = (R*sin 0)*SCALE»

This progess 15, essentially changing from pols r\

coor in%,\ mplitude and phase) to recten%y
inates | and Q.

%e value

ange I-Q modulator control wor
obtained above and measure the resultant amplitude
and phase. Compare the difference between the
desired vector (at the calibration frequency) and

the measured vector. This difference vector will be
adjusted by successive iterations until its amplitud

and phase error from the desired value is less W?
than the desired calibration accuracy value. Et

experience, accuracy values of 0.1 dB an %;

are reasonable calibration limits for atteridatiornevels
below 20 dB. However higher accuragy i< ievable
with careful measurements. )%

5.4 If the measured vector is i hﬁt e error limits,
store the I-Q value in the cali%%)table that is being
set up. If the error is larg \\ag the limit, calculate the
| and Q change that i r%g“%s ry to reach the desired
vector. This is perf xb changing both the desired
vector and the error {% r back into rectangular I-Q

coordinates and ckkcu ating the difference in | and Q
control word requived to reach the desired vector. It is
recomm hat the 1-Q steps taken be limited to

one half oi calculated value in order to minimize

2%

omplete calibration is usually performed by

er the plane and therefore only a limited number o
actual calibration points are required. Our experien
shows that calibration points taken every 22.5

Sgree
around a constant amplitude circle with a lin a??j;'
interpolation of | and Q values to find inte@'gt
iora

g‘% ting sets of constant amplitude circles on the
\(\\\L—w ane. Data points can readily be interpolated

phase angles is sufficient to achieve hi wracy.
Constant amplitude circles should b ed every
0.5 dB for the first two dB above jfseriign-ioss and 1.0
dB increments beyond that Ievée%rpolation between
constant amplitude circles i s{u ful in minimizing
data collection. For applicaijet at require high
speed (<1.0 psec) variglions’between amplitude and
phase states, the %’%Q lane can be calibrated,
interpolated an N ts stored for each frequency

interval. Where spaeais not critical, an interpolation
routine can Be Mn'n real time and thus the data

storage can inimized. Typical calibrations using
this t should provide amplitude accuracy of
+0.2 dBxgd phase accuracy of +2.0 degrees over a

10 dB dynamic range for each frequency calibration
interval.

Further improvements in accuracy can be obtained by

the following: é\

* Tightening up the error limits at each calibration
point i —

* Reducing the frequency interval \ ]7

* Maintaining tight control of temperatur Q%‘Lman
+3 degrees C) )@

%

Q%jv

Vs

A
‘Q/
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ﬁ@ge SHIFTERS/FREQU
BI-PHASE M

1.Q. VECTORAIO!

EORS

LATORS

\\ E\Q%Y i) \-\\K) PAGE COMMENTS
VAN >
05 20 <’ 60 80 120 180 2,4,\\32‘, A
0 5—z§ </\ ; @S 7720A/7820 Phase shifter/Frequency translatoi\_; Y
\‘\79\ 6.0 \\> > 7722A/7822 Phase shifter/Frequency traQigtor], l/-
L \v .|
z\]’ > 4.0 12 > )V TT24A/7824 Phase shifter/Frequeqyt&a r,
N \@r 157 ~ ¥
v 6.0 18.0 7728A/7828 Phase shifter/Fyf;uéw}\%nslator
I 4
rd
80 — 124 7728-NB-0812 Narrow Ban‘d P)a?a’% Shifter
12 e 14,5 ///'.L, 28-NB-1214 Narrgwq\&»nase Shifter
~— ¥y~ .
6.0 180 | 7928A 163 @)&\@Phase shifter/Frequency translator
! K,
6.0 AQJ_ V F1938 132%1\:_’ﬂ se modulator
0.5 mmmm 2.0 )6'\ N 7120/7220 \ 1.Q. Vector modulator, digital/analog
KD
2.() ee— ) f? 71 22/7;2\ s/ 1.Q. Vector modulator, digital/analog
I/r V.4 /5‘ r) 141
4.0 )&o 7124/72% 1.Q. Vector modulator, digital/analog
= 1\\
6’%:\%@_ 18.0 7128/7228 1.Q. Vector modulator, digital/analog
AN iof
2.0 ’\"{l"} 18.0 7218 146 | 1.Q. Vector modulator, digitally controlled
2.0 m— \So 7322/7422 1.Q. Vector modulator, High Dynamic R
LEO.F.
\\‘B\ 6.0 18.0 7328/7428 150 | I.Q. Vector modulator, High Dynani?e-Banéf
A Y ; 16.0 m— 4.0 7329/7429 I.Q. Vector modulator, High @@,mllc%ge
~ 1.Q. Vector modulator, \%%H’-hgh
W 60 189 7328H 156 Dynamic Range 1}
18.0 e 40.0 //\229 MMW Phase Iswe; )(Q
18.0m21.4 179‘26 NB-1821 Narrow Ban{j P)(;% Shifter
]/ 7929-NB-2731| 334 Narrgwwase Shifter
/A&- 60 |7929-NB-3336 %Wnd Phase Shifter
A, }(q 2470 w00 | 7920-NB-3740 \ﬁrrow Band Phase Shifter

2

®\

VY
“\_'/O

Q%jv
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2
B

The Mo is a high-speed 0° or 180° phase

/%ﬁ Shifty%aﬂ o%erates over the 6 to 18 GHz frequency
d

ranges i features a double-balanced design that
we excellent phase accuracy over its entire

* Frequency ra

* Differenti I&nﬂ 180° +10° | A ncy range.

. Q%he RF design is shown below. The currents require
High s % 28 (LU 17 7 ¥ to switch the unit between states are provided by t </'\

* Low Q}v and insertion loss Q integrated driver, which is controlled by an ext

%0@“ o mot %()& logic signal. . %%‘ V

Model F1938 @‘
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Modebf

Specificatic

PERF:
F

&
%0®

ching Characteristics®

Rise Time..............t ;
Fall Time........coae-de N
Insertion Loss()) & ...................

Change of Insertion Loss
with Phase Shift ...........

Power Handling Ca it&?
Without Perfor
Degradatiof.. S N

Sur

viva P%} ...........................
Power ply Requirements

o%mrol Characteristics
@ trol Input Impedance..................

%{)& Control Logic

2

Sy
(1) With Option 85, within Freq c)B‘Eﬂ'of 1
a. Insertion Loss: 4 dB
b. Differential Phase Shi 5°
c. VSWR: 2.2:1 ma
(2) As measure%

bridge.

&
%()&

\Ai\ICE CHARACTERIST
rﬁ?c Range ...........cccocverinnne 6%
ifferential Phase Shift(‘).............@.5*&)0o 210°

ONTIME..ovveeeeiierieees N ... 20 NSEC Max
OFF Time ....ccceevueene, % .......

\{

GHz

20 nsec max

5 nsec max
5 nsec max

6 to 16 GHz, 3 dB max

2

S

>16 to 18 GHz, 3.5 dB max %%
2.0 max 4{%

1.0 dB max
...20 dB min &
10 MHz max %‘
<>
1W cw a
2W ave ¢ 25W peak (1psec max
p idtn)

+5 Yo, 65MA
—12 to —15V, 20 mA

Schottky TTL, two-unit load. (A unit
load is 2 mA sink current and 50 pA
source current.)

Alternate applications of logic “0” (-0.3
to +0.8V) and logic “1” (+2.0 to +5.0V
switches phase by 180°.

A
V
o
&

%0®

6 to 18 GHz will be:

i,

Sy




X
4R 4R

OPTION (G09) @HONMENTAL RATINGS ILABLE OPTIONS
Operating Te re Option No. Description
Range...s Y »)..".....—65° to +110°C 7 % 3 SMA female control connector @
Non-O emperature > 7 Two K male RF connectors
Range \ ..o, —65° to +125°C A
\> 10 One K (J1) male and one Kife J2)
UMNQOXY ... MIL'STD'ZO y 1038, RF connector
o,
. :\JA(I)C%'II?D(ZO th5 d°)21 - 33 EMI filter solder-typ % rminal
(] G - - etho ,
Cond. B (75G, 6 msec) 85 SMA RF connectpr note (1) page
. . 63 for specific change with this
Vibration.................... MIL-STD-202F, Method Option)

204D, Cond. B (.06" doubky\ .
amplitude or 15G. whichevé GO09 I:{ELj[f'slrante@)eet Environmental
ati

is less)

s
Altitude......................... MIL-STD-202F, M o) ‘ﬂo‘C, G12 %‘pliant
Cond. B (50,00 >
Temp. Cycling ............. MIL_STD_Z% od 107D, &

Cond. A,

= 4 M2

Fc)
N
N

—

113 8es
(287} (227)
1
12
(200

@nsional Tolerances, unless otherwise indicated: .XX +.02; . XXX +.008 1?2

D
N

D,
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71, 12 Bit Digital and Serics 7244

\

I-Q VectotModula

Both Series comprise a fam
diode I-Q Vector Modul

range from 0.5 to 18
2106 GHz, 4 to 1

All models prov e i
and a m|n|m

freque <\

Ny

Y_
w@y solid-state PIN
Z%c vering the frequency

four bands: 0.5 to 2 GHz,

6 to 18 GHz. See Fig. 1.

60° range of phase shift

dB attenuation range at any.

e

&

@)&

G

"%

d

il%haneous control of amplitude and
hase

¢ 0.5 to 18 GHz in four bands: 0.5 to 2 GHz;
2 to 6 GHz; 4 to 12 GHz; 6 to 18 GHz

¢ 12 Bit digitally programmable (Serles 7

e High speed Q_V
* Guaranteed monotonicity ﬁ%

¢ Analog control (Series 72)

%y

RF INFUT

@’ 1Q Model 7128 1
% Z:
S e
}O ﬂuagndfruFtE
HYBRID - INPHASE
SV gTPuT

T

- LS
¥ T BRI
i T r—
.1 - Lo b —
D----!':""""""' !'-"1 —
5 & : f—
g [ [ § L5B—f
'I"l“‘i.l‘Tm Searenes - i
L
] 10'VOLT

\‘ o S0
] ! TiSERMEER  —
1 i 1 [ 1#5] —
! oetan [T
Ie==4 ==— —
i : - p—
i I —

i : T

Fig. 1=-Sarias 71, Hﬂ*ﬂ{&%
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THEORY OF OPERATI Y
The block diagram of the | ctor Modulator is
shown in Figure 1. An R s&ﬁn I incident on a 3 dB
quadrature hybrid is di into two equal outputs,

between them. The in-

designated the | channel an

Q channel ignal passes through a bipha$

with a 90° phase diffe
phase, or 0°, charige
the Quadre@ °, channel is designated th

~ t vector which may fall anywhetr in the
bouiided area shown in Figure 2. Any si

to the I-Q Vector Modulator can be shifted in phase
and adjusted in amplitude by applying the following

relationships:

1. Let the desired attenuation level =
desired phase shift = 0° (with respect to 0
reference states).

XdBandt

2. The normalized output voltage magni %lven
by: |V | =100,

are then expressed as:

modul h sets the 0° or 180° state an T‘.\e
att nu%y vel for both the | and Q paths. T hs
he | and Q path are combi Id the

al applied

3. The values of the | and Q attemﬁ{r Sntrol inputs
7

=V
and
sin 0.

Figure 3 shows th
digital word (Serd 1) or analog voltage (Series
72). Thus, to%; e an attenuation level of 3 dB
with a p offset of 112.5° (with respect to 0 dB
and 0° r&
calculateaMas follows:

V = 1076829 = 0.707
| =0.707 cos (112.5°) =—.027
Q = 0.707 sin (112.5°) =+0.65

From Figure 3, the control inputs to yield the desi
amplitude and phase are approximately:

e states) the values of | and Q can be

inal value of | and Q vs. either

A%s

Analog Units (72 Series) Digital Units
| =5.78 volts 100
Q= 2.84 volts 010019001011

While these values for | and

signal whose amplitude and !

nominal values over the e
range of the vector

any selected frequel

moddgiat
measurement proced&(@(¥I
inputs which exa\wh. e the desired parameter at

S

Q WQ&? an output
haswyare close to the
werating frequency
e use of an iterative
etermine the | and Q

b . .
roran | Peos s /)/(,\j s
N k /;

é \ A
I~ Q_.f‘ .............
& A 80 SATE.

N
%O i 2-L0 Phase Ralaronsig
7N\
¥

@y

s ] o= [T '|'| b I|||.'-'

CONTROL VOLTAGE OR

;- i
.|:-||'.|. 10 | FbieR.
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}@\‘gERFORMANCE CHQH{A@.\)EY%ISTICS

MODEjlzK 71207220 | “iM22m222 | 712417224 7128/7228
FREQUENCY (> 0.5-2.0 GHz X 2.0-6.0 GHz | 4.0-12.0 GHz | 6.0-18.0 GHz
INSERTION\LOSS 13 g\, 11dB 12dB 12dB A
VSWR/(MAX) gy 1.8:1 1.8:1 2.0:1 <P

/ER HANDLING \\"ﬁ LM;
THOUT PERFORMANCE bf 7'dBm +20 dBm +20 dBm
=GRADATION D, . %
%URVWAL POWER (MAX) <Y 1w )@
ABSOLUTE INSERTION ’
PHASE ACCURACY VS, £15° /
FREQUENCY (MAX) \
VARIATION OF PHASE VS. /</\ » 01
TEMPERATURE (MAX) N \ > \

ATTENUATION RANGE (MIN) 1/,

e

VARIATION OF AMPLITU
VS.TEMPERATURE (M

D /VQ>

@ \[y({.OZ dB/°C
<~

RESPONSE TIME (M«é\ 05 pisec

~12t0 -15V @ 70 mA
ROMER SUP"b‘&\) +12to +15V @ 70 mA
CONTROLANPYT/ PN
71 SERIES 12 bit TTL for both | and Q inputs /</'\4,
72 SERIES, 0 to +10V DC for both | and Q inputs )

INPUT IMPEDANCE

WTR
7Y SERIES
72 SERIES

40 pA max
10 kw

/\

OPTION (G09) ENVIRONMENTA
Operating Temperature

Range —54°C t ) \9%
Non-Operating

Temperature Range —65/C to +125°C

HUMIdtY ..., Qf%meozﬁ Method
0

Cond. B (96 hrs. at

N

D\ \95%)
Shock.............. /% ....... MIL-STD-202F, Method
213B, Cond. B (75G, 6
msec)

& ________________

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

Vlbrat%/

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

107D, Cond. A, 5 cycles

ACCESSORY, Q%%Q%HED

Mating powe@ onnector (Series 71 only)
AVAILAS

PTIONS
Opti ® Description Q\
% One type K male (J2) a*ﬂ anESMA

Two type K male RF conneetors
female (J1) RF conn

G09 Guaranteed to BEQ¥ionmental
Ratings T)@\
G12 RoHS Compliant
7

L
D

|

143 ‘%V




- - Y1V
NS AND WEIGHTS SEFI@

A/B

@i‘ 30 +.03 PIN 1<\ ITT CANNON DC-37P OR EQUIV %\

WITH D110551 JACKPOSTS.
MATING CONNECTOR FURNISHED.

/ (8 1)1m (7 9) m_ RF CONN. SM /f{w&@(

J3

MTG.
% /SURFA_E a1 &O\ 2

S

0 )\) s \% \
B H] . /] L g V.
R 7%—\ 2 %5 !
.38(9.7) FOR K FEMALE (TY¥ 4]

a ‘Q) 50(12.7) FOR K MALE (TYP)

\ CKING INSERT

A,
\
&7

@I

(3.0)

MODEL /\é'(/) C D E F G H J
3.38+.03 1.02 4.75+.01 | 3.12+.01 2.62 1.69 2.47 .73 /\
7120\{%}??57) 859) | (259) | (1207) | (79.2) | (66,5) | (42.9) | (629 | (185) \_‘/O
1.99
&’ 3.25+.03 [3.25£.03| .85 |3.05:x.01(3.00+.01| 1.63 | (50,5 1.63 6 ,‘
‘@ (826) | (6826) | @16) | (77.5) | (762) | (41.4) [ 183 | @14 | (16~
724
. (46.5) )&\
7108 | 30003 3.00:03| .96 [2.80.01 275201 150 | 1.63 1.507 | 78
(76,2) (76,2) (24,4) (71, 1 29, (38,1) (41,4) (3 1) (19,3)
D ]
J3 PIN FUNCTION l7~ X
PIN | FUNCTION | PIN | FUNCTION
. CTIoN_| P o1 @ MODEL W@QI-\I?%PROX)
2 K5 el L7 )@ 7120 \ oz, (369 gr.)
3 1-8 22 1-3
4 9 23 2 /k 7122 gf 10 oz. (284 gr.)
5 110 24 | _1(use |
. s e 7124 Q> 10 oz. (284 gr.) %\
7 N/C 26 NCXA D 71@0 9 055 I~
8 | +12to+15V | 27 [ LANICY b oz ( gr) _ I\V
9 GND 28 hYAOGND V4 '
10 GND 28N "< /INC
11 | —12t0-15V K40 % Y NC
12 Q3 . « N N/C
13 Q-2 N\ [N\a2 Q-4
14 Q-+ SB)_| 33 N/C /
15 34 N/C
16 g6 35 | Q-12 (MSB)
17 Q-7 36 Q-1
18 Q8 37 Q10
19 Q-9 \
(::_ Dimensional Tolerances, unless otherwise indica ‘\ﬁ+ 02; XXX +.008
Lr

D,
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)@;ﬁMENSIONS AND Wﬁ/@@

N
SERIES 72

+‘.l' 'l.rI:i'l.‘.!
Clecr

A [
F
</é' 3857 FOA K FEMALE (TYP) J 4\)
» R 2
0 enlZ
R i
MODEL A B c PAN E F G A, HS J
4.95:.03 |3.38£.03| 1.02 |#75+01]3.12:.01| 1.68 75 AN175 73
VEED (1257) | (85.9) | (25.9) | 1129.6) | (792) | (42.7) Q\%}\\_ 3(44,5) (18,5)
|4
’ A\
222 | 325003 3.251.%/%§' 3.05:.01 | 3.00£.01 | 1 %;\\50,5) 90 64
826) | (82,6 @1, ) | (77.5) | (76,2) égﬁg a3 | (229 | (163)
7224 A, f’ (46,5) /\
3.00£.03 |3.00203| .96 |2.80£.01|2.75x.04 [\150 | 1.63 78 76 /1
VR (76,2)){\((6,3 ©4.4) | (71.1) ,(gg,g,\ 381) | @14) | (198 | (19.37<>
W ‘]7
7 % MODEL WEIGHT (APPROX) @‘
% 7220 13 oz. (369 gr.) %
&' 7222 10 oz. (284 gr.) %
%() 7224 10 oz. (284 gr.) %b
7228 9 o0z. (255 gr.)vh“&

Dimensional Tolerances, unless otherwise indicated: . XX +.02; . XXX +.008

D,

)
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A

20N N
7 A) The Mo A8 Is the latest addition to the family
* Broad Frequency ra % 18 GHz of hi osmance 1.Q. Vector Modulators. Its
. dl/ broadband capability is ideally suited for today’s more
e Simultaneous ¢ phase and

amplitude %

* Digitally p%%hmable - 12 Bits for both % he Model 7218 covers a frequency range of 2 to 1/8/\
1&Q 7 77 GHz, is capable of a full 360 Degrees phase control(,’\
and a minimum of 20 dB amplitude control. Regpense
time is 1 microsecond, maximum. Digital cogtrcl

o Hi Iﬁp ed \
%(G)%énteed monotonic %&/ accomplished by two 12 bit TTL inputs, f d

%n g and complex Electronic Warfare systems

channels, which provide for high precisiorgglibration
of phase and amplitude. Operation i ranteed to be

monotonic. Ai
Ve
N

w %&
IR

/}'\%\II’

%L%hu RE \_%\
YBRID BI-FHASE II"-I-PHAEE

MODULATOR COMBINER ‘

?JF OUTPUT @.

@FIF INPUT
J2

{-:r-'-’ Fig. 1 - Model 7218 Block Diagram %/
Ar
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THEORY OF OPER %
The block diagram of t Vector Modulator is

shown in Figure 1. 4 Wynal incident on a 3 dB < 1
quadrature hybrid i ed into two equal outputs, 4% | o S
f
f i

with a 90° p ifference between them. The in-
phase, or °,‘% el is designated the | chann ’% .
the Qu treyor 90°, channel is designate

Q channgj h signal passes through a biphds
moaw zh%' hich sets the 0° or 180° stateand th
tte%« n level for both the | and Q rathis. ¥he
s of the | and Q path are co to yield the

Itant vector which may fall anywirer& within the
bounded area shown in Figure 2. Any signal applied

to the I-Q Vector Modulator can be shifted in phase
and adjusted in amplitude by applying the following
relationships: /

e
P

1. Let the desired attenuation level = X dB anet3
desired phase shift = 0° (with respect to,Q d
reference states).

uge'is

[ 3 \\%_fm _______
>

/O AT 1M ETATE
N\
%§/ Fig 2-1-0 Phage Relatonamp

¢ E-rrAE

2. The normalized output voltage maghitus given
by: | V| = 1020,

3. The values of the | and Q ator’control inputs
are then expressed as: /7

\Y

| =®D
and
% sin 0.
Figure 3 shows! minal value of | and Q vs. either

digital wor o&gn\ log voltage Thus, to achieve an
attenuation,|eyel of 3 dB with a phase offset of 112.5°
c'to

(wit 0 dB and 0° reference states) the w
valueg nd Q can be calculated as follows: e
V =106¢29 = 0.707 E e &l
| =0.707 cos (112.5°) =—.027 4';@ _
Q = 0.707 sin (112.5°) =+0.65 ¥ ]
= 4

From Figure 3, the control inputs to yield the degir
amplitude and phase are approximately: %‘
03

Analog Units Digital A

| =5.78 volts 100 0

Q=2.84 volts 911§1 001011
While these values for | and il yffe an output
signal whose amplitude and p: re close to the
nominal values over the egtire Sperating frequency
range of the vector m 9h-the use of an iterative
measurement procedars Will determine the | and Q
inputs which exactlji@efirte the desired parameter at

1S CONTROL CHARALCTERIETICS
GREE 71 AND 72 SERIES VECTOR MODULATCRS

4.0

i L Q 3 B B2y P
Lo T o0 i dEnD i faod. & I mdo diiEG

12000, i
%/ ONTROL WOLTAGE DR DEGITAL WORD

Fi = 0 'n'r._ﬂ.‘-‘r.n
A
A

\"

Q&]v

&5

u

......-a)-/<t’/\\

any selected f@m 3

)

&

14

a>
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Pi@gORMANCE CHARACTE

METER

7 SPECIFICATION

- -
OPERATING FREQUENCY RANGE > 2.0-18.0 GHz
\‘ﬁ‘}%} &% Q&> G A
/‘@{*},\1 /f.\/</, 2-6GHz ///\J
psand 2 <<>S 6-18 GHz o~
\ B o b A FV
. and Switching Spee/g, n@. . 250 nanoseconds <<<<‘L-
DT ) %
%&RHON LOSS (MAX) %{) 16 dB )fé\
VSWR (MAX) 2.24( N
7>
POWER HANDLING CAPABILITY //\ﬂ Q/Q?)
Without performance degradaﬁgﬁv Y «b'\,&\ﬂ% dBm
Survival ,\Q>r ! V ///W) 1w
T Y -~
ABSOLUTE INSERTION PHASE NN‘UY VS. s\/\ +15° (in each band)
FREQUENCY (MAX) 4 K A
VARIATION OF PHASEVS. ~ ‘%}O 01 don/°C
TEMPERATURE (MAX) >\ -1 deg.
ATTENUATION R b%ﬁ&h() 20 dB
VARIATION O ‘%@ UDE .
VS. TEMPERATYURI (MAX) 0.02 dB/*C 7
RESPONSEME (MAX) 1.0 psec =
21y Y +5V +2% @ 200 mA, max)y |
+12to +15V @ 150 mA, ina
O ALY -5.2V 2% @ 400 mA, ma
{,§) -12t0 -15V @ 150 mpcmax
MONOTONICITY % GUARA@TKED
T :
CONTROL INPUT f‘</>l... \V 12 BITTTL RO%H | & Q INPUTS
CONNECTORS )é\§\‘ /\*V/\})\)
_ y.4
K Xy
RF Input/output 4()‘ 2 \\ gMA Female, 2X ) ;,\
Control/Pow%&v) éj\hﬁfannon DC-37P or Equivalent‘\_, </
TEMPERATURE RANGE\\, a7
Os@\.ﬁ ’ -55 °C to +85 ° %
& 19 X
\\i/\grage -65 °C to 125 )‘%

"
2
S
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N
4 PLACES EACH ER
g E MOUNTING SURFACET

2 AT
-

112 {7 Bl -A0LINSCA

(R

16

&
o

AR R GG Al

|

*, 2% SMA FEMALE
P

§<$\%SI\':H“'r'\'I'H.J‘-.:Zﬂ.I“:-"-'-E-.. o \_‘/4/'\\

eH B
4 FR[12065] ol S
A4 9512573

HT (APPROX) 160z. (453 gr.)

J3 PIN FUNCTION
PIN FUNCTION PIN FUNCTION S r
1 15 20 I-4 74
2 1-6 21 17 o
3 1-8 22 3. 11>
4 1-9 23 120, "
5 1-10 24 1-1SE
6 1-11 25 (MsB
7 | BAND1 (notes1&2) | 26 c
8 +12to +15V 27 | /] » | 5V =22%
9 GND 28 |7 X GND
10 GND 294 “ PBAND 1 (notes1& 2)
11 —12to —15V Y -5.2V +2%
12 Q-3 A 3 BAND 2 (notes1& 2)
13 Q2 N Nap Q-4
14 Q-1 (LB, (/I 33 BAND 2 (notes1& 2)
15 a6 AN | 34 N/C
16 Q6N 35 Q-12 (MSB)
17 Naw 36 Q-1
18 | A N\ 0B 37 Q-10
19 727~ Q-9

NOTES:

1. BAND SELECT: Band 1 (2 to 6 GHz) - Apply TTL 0 to Pin 7 or Pi

2. With no band selected, there will be maximum Isolation betw

o i

Option No

Band 2 (6 to 18 GHz) - Apply TTL 0 to Pin S/eu

D,

| /,%%

51 %\

Dimensional Tolerances, unless otherwise indicated: .XX +.02; .XX‘QDOS

ACCESSORY FURNIS 3

Mating power/control cc&%

AVAILABL PY S
scription
GO09 /¢. ranteed to meet Environmental

&

3
8 H)

atings
RoHS Compliant /4/'\\

S

[P
S
4;%
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¢ Simultaneous control
phase over a 50 dB dyna

« 21024 GHz in th@ly

2 to 6 GHz; 6%¢\18'GHz; 16
* 12 Bit di q

(Series (&

J An@control (Series 74)

speed

J %uaranteed monotonicity

rogramma

piitude and
ic range

ds:

to 24 GHz
ble

3/74 represents the latest addition

The nemu%{@y
to Gefjeral Microwave's existing line of PIN Diode

[.Q. Vettor Modulators. Their performance has
erinanced to provide a higher dynamic range

nuation for today's more demanding system

pplications.

range at any frequency. All models are also
of a full 360° range of phase shift. The s
frequency range of 2 GHz to 24 G

%3??

All models incorporate multiple bi-phase modulato/</'\\

sections to provide in excess of 60 dB attenuatie

Hz in tiyes
2 GHz to 6 GHz, 6 GHz to 18 GHz, ¢ 16
24 GHz. A simplified block diag i

oVérs a
nds:

zto

nin Fig. 1.

GLIADEJSE' URE

HYBRID

IN-PH

COMEBI

UTPUT

ST ZN
,.;..‘i‘.._.. ”:E:EF:I:EEE 125 ?I§/ ﬂ%ﬁ _‘ e %
ST o
w1 §
RSP
T SEMES = FL:T T, 7
c.ﬁiﬁ!:.-i_ ‘%ﬂﬁé Bac . ‘ﬁhfﬁ/l {
i = _ E AN
-------- S i AR
Fig. | — Sovas 73, ?-ﬂ'-:l-ﬂ'lﬂ%
qh D\
- vl
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THEORY OF OPERAT N

The block diagram of the' L4 Vector Modulator is
shown in Figure 1. An,RF signal incident on a 3 dB
quadrature hybrid %ﬂg\?ed into two equal outputs, &
with a 90° phaga, ditferenice between them. The in-

phase, or 0°xEhanel is designated the | channel %
the Qu%@& r 90°, channel is designated

Q chann¢! h signal passes through a bipi

mocylatorwhich sets the 0° or 180° stat r‘ﬂg
tteguation level for both the | and Q at%h
uts of the | and Q path are co tY yield the

tant vector which may fall anywieie/within the I" BFHAsY
unded area shown in Figure 2. Any'Signal applied
to the I-Q Vector Modulator can be shifted in phase y k

and adjusted in amplitude by applying the following h
relationships: \

o - X A
} - |
1. Let the desired attenuation level = X dB an%&ha O e %@2” J

desired phase shift = 0° (with respectto 0 d
0° reference states).

2. The normalized output voltage ma &Q: s given
by: |V | =10-20),

3. The values of the  and Q a oncontrol inputs %}l Fig. -+ Ralsicosty

are then expressed as: Ve

and
%‘ sin 0.
Figure 3 shows hominal value of | and Q vs. either A
digital wor (%h. 73) or analog voltage (Series 13 COMTROL
74). Thus, to\achieve an attenuation level of 3 dB GMC 73 AHD 74 SERIES VECTOR MODULMOES
s

with af ffset of 112.5° (with respect to 0 dB ' —_— }V
and 0 ence states) the values of | and Q can be PR . SO SO i i %‘ d
calcula¥éd as follows: : %
V = 10020 = 0,707 . : )@
| =0.707 cos (112.5°) =—.027 4\ g TN /fg .
Q =0.707 sin (112.5°) =+0.65 3\-' N :
ired B B

From Figure 3, the control inputs to yield the V
amplitude and phase are approximately:

Analog Units (73 Series)  Digital Uni$474 Series TTUAK ;
Q= 1.50 volts {o'r% 0000000 o0 N0 VAJIE S S S R
While these values for | and C@yeld an output 1‘& S S S <
signal whose amplitude a%'pr. are close to the %& s 28 am 8 6 rb"i}' |.|1|?'|

iBo"

L
VECTOR mﬂr«rma{s

o

N

nominal values over th perating frequency b B0 b0 1R 000 (300} IR
range of the vector r, the use of an iterative CONTROL WOLTAGE Of DISITA Gl
measurement procs ill determine the | and Q
inputs which exactly define the desired parameter at

:qy cy

any selected f
Fig. 3 = -0 v ASgairad inpul

e}

A,& T
1Y
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pwVﬁMANCE CHARACTEmﬁ’{‘@‘

MODEL /(/ 7322/7422 /(/ 7528/7428 7329/7429
i
FREQUENCY «Q/ . > 20-6.0GHz O\ ” %.0-18.0 GHz 16.0-24.0 GHz
N
6-16 GHz 20 dB
INSERTION '€9§\\> 1z i‘i\%}) >16-18 GHz 23 dB 18dB l_(/(;x
N _ 2.0:1 16-22.GHz
VSWR (@; ) 1@3 2.3:1 591 595 24 GHZ
\p@ ANDLING A\ 6;
T PERFORMANCE +20 dBm typical %
%_ ADATION @\O D7\
v R’)
SURVIVAL POWER (MAX) 1w
ABSOLUTE INSERTION 7N o
PHASE ACCURACY VS. %§=2s° ‘Q}; o a2 Gz
FREQUENCY (MAX) D *
) ¥
VARIATION OF PHASE VS. A, W]‘ £0.2 \§<j
TEMPERATURE (MAX) Qﬁu *0.2 dgg:l)
Zz
.
ATTENUATION RANGE (MIN) | /T@ : 50°uB

VARIATION OF AMPLITUDE

2
<%6?04 dB/ °C

VS.TEMPERATURE (MA%g

RESPONSE TIME (M {)<</ ¢

1.0 usec

POWER SUPP)/\

-12 to —15V @ 100 mA

+12 to +1

5V @ 100 mA

CONTROL IN \if 4 70}
73 SERIES 12 bit TTL for both | and Q inputs
74 SERIES 0 to +10V DC for both | and Q inputs -
CON%ONPUT ‘ "
IMPEDA %
73 SERIES 40 pA max
74 SERIES é’k 10 kW
—V #
OPTION (G09) ENVIRONMENTAL RA\‘!%%!S ACCESSORY |= gﬁ@n
Operating Temperature )@ Mating power/co . nector (Series 73 only)
Range.............cc.... —54°C to +1005
ge.... AVAILABL ONS
Non-Operating /\
Temperature Range —65°C t & Optlon N escription 7\
Humidity ........ccoooorneo... MIL-S Tl%\ ' Method 103B, \Z) wo SMA (Type K-Model 7X29 m RF
C 8 (96 hrs. at 95%) connectors
ShocK.......c.corereneens % D-202F, Method 213B, One SMA (Type K-Model (%.male
@ d. B (75G, 6 msec) (J2) and one SMA (Ty | 7X29)
Vibration............ 5. 3\ WIIL-STD-202F, Method female (J1) RF conn
%,« 204D, Cond. B (.06" double G09 Meeting the spe n |ronmental
amplitude or 15G, whichever Ratings
s less) G12  RoHSCo \%
Altitude ........................ MIL-STD-202F, Method 105C,
Cond. B (50,000 ft.) \5’}\/
Temp. Cycling ............. MIL-STD-202F, Method 107D, <\

Cond. A, 5 cycles

dt:
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]ﬁ) 4 ]%3
murzusmﬁi.& D WEIGHTS EERIEE

e+

ITT CAMHON DC-3TF OR ECUN

& o o g— iy
&% M(\%W 2

J TR D058 ST

N e L
A K

- -
X
<&
NN
MODEL | ~aX/| B c D E F G H J K A
a2+ 30003 [3.00:03| 88 |3.80x.01[275:01| 150 | 190 | 2.00 68 A0AD
N\ \(1916) | (76,2) | (22,4) | (96,5) | (69,9) | (38,1) | (48,3) | (50,8) (17 3) [42.9)
\/'3.12::.03 3.00+.03 .88 2.92+ .01 | 2.75=+.01 1.50 1.82 1.56 ,
’; (79,2) (76,2) (22,4) (74,2) (69,9) (38,1) (46,2) (39,6) (1 7Q)\ L
7;29 3.25+.03 | 3.00+.03 .82 3.00+.01 | 2.75+.01 1.50 1.69 1.69 ? 12
(826) | (762) | (20.8) | (762) | (699) | (38,1) | (429) | (41.1), (3,0)
~— 7
J3 PIN FUNCTION ‘ V N
PIN| FUNCTION | PIN | FUNCTION MODEL WHT (APPROX)
1 15 20 14 QA\)
2 -6 21 -7 1/@ @
3 -8 22 -3 4 7322/ 12 0z. (341 gr.)
451 I|-190 22 |1|(-|_2§€)'[ \/ 7328 O" 11 0z. (312 gr.) /\
6 I-11 25 12MSB) @ 11 o0z. (312 gr.) é>
7 N/C 26 o8
8 | +12to+15V | 27<N YN
9 GND 2850\ \> GND V
10 | GND_ZNIXH]  Ne AVAILABLE OPTIONS
1 | —12t0—18V% §g N/C
12 Q3. N\ 3 N/C Option No. Descriptio
13 e 13 Q-4 GO09 Guarantee edEnvironmental
14 Q-1 S8) 33 N/C .
1572 7 Q-5 34 N/C Ratings
16 _[% /¥ Q-6 35 | Q12 (MSB) RoHS |ant
17 | ¥ a7 36 Q-11
18
19

Dimensional Tolerances, unless otherwise indicated: . XX + 02 X/

Q-8 37 Q-10
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<§>¢$

k DIMENSIONS AHI'.'I'W IGHTS SERIES 74

GI‘ /\%@ @""‘ﬂ

4-40 THD x 30 £.03 DEEF ,
LOCKMG INSERT 4X

i

0037 POR SWATvPE K FEMALE (TP
23127} FOR S8AA TVPE & WALE (T¥F)

]
A ‘\'7'
-/%g
c D EAl F G H | DK
2400 | 400£03 [3.00£.03| .88 |3.80+.01 2.75% 1.50 1.90 128 V1768 10
(101,6) | (762) | (22,4) | (965) |6%9)" | (38,1) | (483) | (325) 7,3) 2,9)
s4pg | 31208 [3.00:03| .88 [2.92:. 2. 1] 1.50 1.82 %, 68 10
792) | (76,2 | 22.4) | (7 (©69,9) | (38.1) (46 2) | (17,3) 2,9)
74pg | 3:25%.08 [3.00£03| .82 :‘Q\fz 75+.01 | 1.50 90 65 12
(82,6) | (76,2) | (20,8) . ) | 69,9) | (38,1) 29) | (16,5) (3,0)

SiE

M

4(,\

%EL

WEIGHT (ABPROX)

v

7429

N
12 0z. (341 gr.)

11 0z. (312 gr.)
11 0z. (312 gr.)

Dimensional Tolerances, unless otherwise indicated: @XXX +.008
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The Model 7328H represents @ mtest advancement
to General Microwave's ehiensive product line of
PIN diode I-Q Vector Modigtors. Its response time has
been significantly r‘%ﬂ, resulting in an enhanced
modulation rate e%n. nce of 50 MHz to better se <(7
today's more%%ading system applications. Q%)
In addith@g. igh speed, the Model 7328%/k
incorporafé

ultiple bi-phase modulator sectigt

to pre the M excess of 60 dB attenuation@g. 16
H%ﬂ is capable of a full 360 degrees\oiphase
ift, Thus, the unit will provide hig nd
irvdltaneous control of amplitude an ase over the
f

| frequency range of 6 to 18 GHz. A simplified block
diagram is shown in Fig. 1.

THEORY

The Theory of Operation of the Model 7328H ig'th O
same as the Series 73 units. The RF and Drive V
Qafied{o

portions of the IQ Modulator have been

enable modulation rates up to 50 M;z@

Al

2]
7o igh Speed — Modulation Rate of better
?) than 50 MHz
* Wide Frequency Range — 6 to 18 GHz /\
e Simultaneous control of amplitude a@‘/O

phase over a 60 dB dynamic range \ ]Z
L

* Digitally Programmable 1&Q - i
control

* Guaranteed monotonicj %
7

1Q Model 7328H

ﬂmgﬁjﬁ' URE

HYBRID

L5 -

<<>\
FIG. 1-SERIES 7328H BLOCK DIAGRP}\
a\

Z

I
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1.7328H

ifications

) ,
\%\J
PERFORMANCE CHA STICS Cont I{}{@impedance ........... 100 ohms
PARAMETER SPECIFICATION K (to —2V supply)
Frequency Range, miaA,......2%. 6.0 to 18.0 GHz er-8BUPPIY......ccvveeeriieeeees +12V @ 350 mA
Insertion Loss, m &) ...... 6t0o 10 GHz 18.5dB _;22\0@@133400%%
% 10to 12 GHz 20d%$) oV @ 280 mAA
77 12t0 18 GHz 5 <(\
VSWR afo .......................... 6to 10 GHz _2¥ AVAILABLE OPTIONS ‘\"‘
10 to0 18 GH\ D61 Option No. Description V
Nendling, max G09 Guaranteed to meet Enviro@ml
ut Performance Ratings
gradation .........cocceeeeeinnnen. -5 dBm™Typical G12 RoHS Compliant

SUrVIVal......ccvevceee e +27 dBm %

Absolute Insertion Phase Accuracy /
vs Frequency.........cccccccuene..... 6to 12 GHz +25° O

12 to 18 GHz ﬂF"‘
Variation of Phase V

vs Temperature, max.............. +0.2°/°C

Attenuation range, min
6to 16 GHz
>16 to 18 GHz

Variation of Amplitude

DY

>

vs Temperature, max 4 dB/°C
Modulation Rate, min%.. a.... 50 MHz
Control Input....... 4N K/ 12 Bit ECL e ———————————————
@ for both |&Q R 3 D ) b g el el ] L TIRL ] 4\3
Control Char®§t. S, DIGITAL WORD ‘\_ O
I&Q,t%Z; ......................... See Figure 2 V
//\FHL 2 TYPICAL i@ WH‘I‘H&LEN@IHEE
s A
DIIEHW AND WEIGHTS %-_—)
% — [ “ )
/% @ \h b e
R A
! k 7
d n!@ & . ~ 1(
7 ! ! ) V
[ i |a* | E# 1 @
lﬂ—‘
: 0 o A D ﬂ _— | ' N
RPN o - - %
k-] e [ [T - u —
[ N 1 7] i 1
F. [ o |
T3 Fi L L T
[F ) '_: f:':'l.w_'
(] = T | T —1
] - b R A

e
X eh&'SZSH weight 8.8 oz. (249 gr.) approximate
Dimensional Tolerances, unless otherwis%ca. d’ +.02; XXX £.008
oy
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Both Series, 77 and 78, co m|Iy of eight
solid-state PIN diode p iftters covering the

hﬁ:
frequency range from 0.548 18 GHz in four bands:
0.5t0 2 GHz, 2 to 41012 GHz and 6 to 18

GHz. All models, pr& full 360° range of phase
shift and ma §ge used for frequency translat|

applicatio
Each unt nintegrated assembly of an R
mov@ nd a driver circuit, conS|st|ng

a

%

D/A rter and a voltage buffer in the 77
itadnits (see Fig. 1A) and a volt or erter
uffer in the Series 78 analog ¢ ation
(¥ee Fig. 1 B).

The voltage converter in the Series 78 consists of

an A/D converter followed by a 10-bit D/A converter,

and converts a continuous analog input voltage into%\
discrete steps of 0.35°.

A \"‘_

4{.5@18 GHz in four bands: 0.5 to 2 GHz;
to 6 GHz; 4 to 12 GHz; 6 to 18 GHz

b- 10 Bit digitally programmable (Series 77)

e Analog control (Series 78)

* High speed

e Guaranteed monotonicity

Phase Shifter Model 7728A

[ 2N
p—— - ‘\.r
m;m-—- CONVERTER %‘ V
VLT
X5
| pr-PEsE \)‘ O (U ADRATURE
DRIVE / DANVE WOLTAGE)
{& -
AF VEC 'afun —@H
</\lm MU
Fig. 1A—Senes 77, Block Diagram

SN

o

P Bl >
%, o R
Ypvouss oo ﬁ@ey
e m Ny

‘%%m 78, Bilock Diagrarm

A&
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AN
Phase Shift Y — 7| v 77 e Sarios 78 Input "
Phase shift is achieved utilj e RF vector '
modulator approach shown.in §ig. 2. The 3 dB hybrid /s
coupler divides the R wal into two quadrature NEGATIVE FREQUENCY TRANSLATION
components whicharehaw modulated in proportion 4 1 1 1
to the sine and na9f the desired phase shift. @,\) minnn l 116 /\
The signals t combined in-phase to yield t <b | 4/'\>
phase-shiftédduiput. > 0 11 ~—
Excellei N; accuracy and PM/AM performaqce 10I0IGI0T0 bt Tt ‘ V
(seg FigsM-and 5) are achieved by using, lineakized DIGITAL @WI
anced modulators. In their mai ating INPUT = %{ INPUT
ba hase accuracy is better than = to |‘ Fl '\{. 2
10 GHz and +12° to 18 GHz. This phase dccuracy o110 ] {1 |
can be extended to cover the band edges by using a L
built-in frequency correction circuit. Switching speed is/' 1 1
better than 500 nsec. /% 0000000000 £ — O
— < T A N T
—h POSATI ENCY TRANSLATION
A — %1]/ 1111111111 %%&J ||I &
N AP
P N A
I@D =\ H 4
, T TV woLTAGE
e HINA et
- GRS t 12
AN I 1]
7 I [ 1}
Frequency Transla QﬁSerrodyning) 0000000000 L | \ NI 1], @}
Special attenti n.hthe design of the units has T s —Tar S
been pai characteristics which affect their HOTES ‘ ‘ Z‘
performas frequency translators. These include T should be less than 1% of T 1o achiews  Translal %— oo
minimizing"?M-to-AM conversion, use of high slew Spaciliad sarriar and sidsband Suppesesion. ‘/%
rate drivers, and optimizing phase shift linearity with — "\ v
applied signal. As a result, carrier and sideband FQ
suppression levels of over 25 and 20 dB, respectively, 78 Py
are obtained in the main bands. The same carrier and &'Control Voltage ............ 0 tot8Y
sideband performance can be realized over the f Lgénsitivity _____________________ 3.4 SB
stretch band when the internal frequency corre Resolution o
circuitis employed. NN NESORHOR e ,

See Fig. 3 for input voltage control re
for Series 77 and 78 when used as a

qui rﬁ%
enc
translator. yd

On special order, frequency tran%an be
e ndwidths with

provided for operation over rey
¥Consult the factory

suppression levels of up
for special requirements;”,
PERFORMAN@r.ARACTERISTICS
SERIES 77

10 bit TTL

Logic Input
Logic “0” (Bit OFF)...—0.3 to +0.8V @ 500 pA max
Logic “1” (Bit ON).....+2.0 to +5.0V @ 100 pA max

Qi

2
>

max
max

—1 V’%mA max
X

Power Handling Capabilit
Without Performance @
0
20)

Degradation......... %
Survival LAN

COMMO:?
Power Supply

BOTH SERIES 77 & 78

+5V to +5.5V @ %
+12 to +15V 00

—-12 to

(+7 dBm for 7720A,

30 dBm

2
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4.
\‘{PHASE SHIFTER SPEd@gY{TIONS
MODEL INSERTION |VSWR |ACCURACY PM/AM
NOS. y\':R%g"”ENCY ALIAR ) ‘L’N (Max.) | (Max.)| (Max.) (Max.)
Mais nd® 07-1.9 Q.S dB max +10° max | =1.1 dB max
7720A & 7829 xetch Band @ 0.5 - 2.0 \\> 13.0dBtyp | 1.75 | #15°typ | x2.5dBt
\_ nd Edges ® 0.5-0.7 & /g\{ 13.0 dB max +10° max |=+1.1dB %L
Main Band " 2.6 -5.2 10.0 dB max +10° max | £1.17dB max
77224 2 7822|Stretch Band @ 2.0 - 6.0 \ 11.0dBtyp | 1.6 | =15°typ 15 di3typ
A Band Edges ©® 2.0-2.6 ¢ -6.0 11.0 dB max +10° max Qi\%LdB max
(:9 Main Band 4.5‘5@}’9" 10.5 dB max 10° ma¥ "\ +1.1 dB max
1T724A & 7824 |Stretch Band @ 4.0-12.0 12.0 dB max 1.8 +1 5° | >=2.0 dB typ
Band Edges @ 4.0-4.5 & 10.5-12.0 12.0 dB max a ax | =1.1 dB max
Main Band ("  8.0-18.0 %\ 12.0 dB max & max +1.25 dB max
7728A & 7828|Stretch Band @ 6.0-18.0 >3 112.0 dB typ <e “typ |x2.0dB typ
Band Edge ® 6.0 to 8. o 12.0 dB max &\ » +12° max | +1.25 dB max

OTHER SPECIFICATIONS
Switching Speed (50% TTL to within 10° of
Minimum phase shift range:
Series 77: 360° in 1024 Steps (10-b)

/
/\\V
se Value); 500 nsec Max. \

\_ rids 78: 360° @ 60°/Volt % %

A %,%?EQUENCY TRANSLATOR SPECIFICATIONS

INSERTION LOSS

\
TR e Ty | e BBy SR
@ﬂt‘@‘m(‘” '\snt?-ier;ciagg;d: ?g gg '\Snt?'ier;ciagg;ld: ﬁg gg ,: d>B} ]/
mosmowe | MnSme, B [enoms w® | jhsw
AN
NOTES: </ /K

\fo

\ timized over the Main Band, the

P

pln 3 or leave it floating.

BAND SELECTION BY PIN 3 OF J3 LOGIC LEVEL A

(1) For Main Band optimized operation, apply logic R

(2) For Stretch Band operation, apply logic HI t< & or leave it floating. While perfo
reduced performance as stated

in Stretch Band specifications apply to b;ﬁ(.. dges..

(3) For Band Edges optimized operat

ly logic LOW to pin 3.

\ D

mére most significant bits for 0 to 50%Hzranslation rates.
ly the four most significant bits are useq?®

/\

4) All specifications are met usi ve
For 50-500 kHz translatio n%

Narrow Ban<j
In addition to th s ndard wide band Phase Shifters, KRATOS General Microwave is o rnb
ese units are available both as standard catalog units and as custo

se Shifters

rrow Band
d units meeting

Phase S rs)
specific @ers requirements. The narrow band units have better performance%\{gd leWer prices.

Frequency Range Model Number | Phase Accuracy PM/AN@\ ertlon Loss
8.0 to 12.4 GHz 7728-NB-0812 * 6°(max.) + (@ 12.0 dB (max.)
12.0 to 14.5 GHz 7728-NB-1214 * 6° (max.) \\/6\1.13 12.0 dB (max.) (:U-:':‘
7Y
yo.1’
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eries 77/78
Specifications

X
v v
$&) TYPICAL P&ORMANCE
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OPTION (Gog) EN y ONMENTAL RATINGS A@e .............................
Operating Temper<<x

Range.............0 N
Non-Opera \)

Temp \u> ange
Humidh{{az\. .................

N2

..... —54°C to +100°C

95%)

..... -65°C to +125°C /g/%\
...... MIL-STD-202F, M

103B, Cond. %\i\h.s. at

ACCESSORY FURNISHED
Mating power/control connector

AVAILABLE OPTIONS

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

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

2
%8

@\_

(3) Must not be great
{o

@

Dimensional Tolerances, unless otherwise indicated: . XX +.02; . XXX +.008 [%,_

©oONO O A w N

10

LN

14

7o
13 ﬁgz 3

1.4°0
5.6°
45.0°

180.0° (MSB)¢

90.0-9
Gro

.35° (LsB)

Not Used
Not Used
Ground (Sig)
Ground (PWR)
Not Used
Not Used
Not Used
Control Voltage

i
sed
%r Not Used
2

1'5\ \|-5V to +5.5 VDC +5V to +5.5 VDC

Ko MIL-ST%@F, Method Option No. Description
?33, Coid. B (75G, 7 Two SMA male BF Coiriectors
msec) 10 One SMA mal ) and one SMA
........................... gn(;k-t;s,TCD-zé)zg I\(/)Ig’ltlhod female (J1) RF Gomnector
204D, a?gpl.itu d(e o:ig/c‘@\ G09 Guara tegq(. eet Environmental
whichever is Iess)\ Rat \)
%‘V G12 @g mpliant
Dm@s ONS AND WEIGH'%\/
A
X X
WEIGHT
MODEL| A 5%,4 »C D E F G H J K (APPROX)
7720A 4.95:.@%03 (;gg) 4.75+.013.12+.01 262 | 169 | 2.48 (1';35) (gf) 13 0z. (369 gr.)
\ 1.48 118 | .78
9 120,7) | (79,2 65 | (42 62, . :
7820 Qg} 59) | 47e) | 1207)| 792) | (865) | (429) | 629) | 15 | ;7% | 1502 (425 r) %\
. 84 66 32
E*}X 1.3 199 (68 | @1) | %0 BB I~
é/\g Z‘sz 3.25+.03(3.25+.03 (;‘12’2) 3.05+.013.00+.01 1.63 | (505 | 1.63 (;'7(?;) (1';23) 10 0z. lgr))
24n ©26) | ©26) | B3 | 775 | 762) | 414) | 183 | @14 | 58 32 &%“r)
: ' ©) | (21,3 ’ ’ ' : D e8| @1 | P& R
1.25 465 1.07 72_ 1,
7824 31.8) 4/\\ (46,5) @7.2) (194),1&}284 qr)
7728A [2.50+.033.00+.03 (2'2% 2.30+.01 2.75:?‘1:-'1.5 163 | 1.25 (1';10) 93% 6 0z. (170 gr.)
1.19 1.02%¢
2 4 1 | @14 1
7828 | (635) | (762) | 173 | (58.4) ,@)‘ 38,1) | 41,4 | 31,8 L&Nfﬁt’( % | 8oz @279n)
,\’I<,ﬁ PIN FUNCTIONS
((,\Y' Function
Pis % - -
G Jeh T 2N
NOTE: @ AN qavio—1sv —12V t0 —15Y e
(1) Unused logic bits m \\b\eé uAded. '\Z) +12V to +15V +12V to +1;\1Vh
(2) Must not exceed V&) Nee footnote (3) below. Freq. Correction Freq. Corraction
r'i#fai) +0.3 VDC above voltage at pin 15. Circuit Select® C'“"Qi
“0” = Band Edge “0” 7rBaxqt) §dge
t U
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©
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)
X
o
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THD x .30 2,03 DEEF
MG INSERT dx

./‘%\ ITT CAMMOMN DA-15F OR E

WITH DO10551 JACKPOST
MATING CONNECTOR FURMIS

\EE; 31(7.9)

MTG. SURFACE

=

10

(2,5) i

" . | 772048 and TEZD, the designation names are
./ J1 Is switched to J2 and J2 Is switched to J1)
2R

o
<, N\
@fmcm SMA FEMALE (TYP)
%ﬁnm SMA MALE (TYP)

<
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Mogel 7928A Miniatuti

50° Phase Shifter/Frequei

Y R

The Model 7928A is a miniatufizéd, hermetically )
sealed PIN diode phass/;%er covering the frequency %to 8 GHz

range from 6 to 18 GHz {royiding a full 360° range .
of variable phase an also be used to perform %X’O 60° range

* High speed

frequency trans%?;.
The unit is % grated assembly of an RF vec 9/2%’ . Dini . /\
modulat &; river circuit consisting of a@sb. DG TN [Eregrefmell© 1 i) /O

convertena voltage buffer. See Figure 1. * Guaranteed monotonicity ‘

H& SHIFT b, * Hermetically Sealed %"
%e shifting is achieved utilizing T@ﬁvector * Miniaturized: less than 1.5 in %

odulator approach shown in Figure®/ The 3-dB
hybrid coupler divides the RF signal into two
quadrature components which are then biased in
proportion to the sine and cosine of the desired ph
shift. The signals are then combined in-phase to yieé

desired output. ‘\—'
ACCURACY «%7 v
Improved phase accuracy and PM/ g?;. ance
are achieved by using double-bala i-phase linear

amplitude modulators. In the mai efating band,
overall phase accuracy is bettértian 12°. The same
phase accuracy can be achidyed &t the band edges by
using a built-in freque y@, ion circuit.

Switching speed is 754 an 500 nsec.

FREQUENC@A SLATION

(SERRORYNING)
In the desig he Model 7928A special attention
has Id to those characteristics which affect

its perigriiance as a frequency translator. These

include minimizing PM-to-AM conversion, use of high

slew rate drivers, and optimizing phase shift linearity

with applied signal. As a result, carrier and sideband /O

suppression levels of over 25 and 20 dB, respectivgiys= 7

are obtained in the main band. The same carri e:erV \(0

sideband performance can be realized over% | pe¥,
rreo T

stretch band when the internal frequenc < n /ﬁ

circuit is employed. See Fig. 3 for input | /\

requirements. ausITa {/\ DV

On special order, frequency transla{er%_‘can be %&c— —1  CONVERTER //Q/\
b

provided for operation over re d dwidths with
suppression levels of up to 40@ nsult the factory r)

i
for such requirements. Q%) %‘
) ‘</</\\ e-.]rr:n)&'/x%

L1k PHASE l:l'"h AAAT LAY
DARE WL TadE] DR IVE WOLTAGE]

. @—\@) &~
N r)

A
/i
T

e

HIM_&‘\ LT T
ANXK/
/</\)
Fig. 2-RF Vector Modulator & Fig. 1-Model 7928A, block diagram (::.'r'_-r
O
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S
i@xs SHIFTER smcmg&?@s
747 “~ XYSWR ACCURACY" | PM/AM®
INSERTION
FREQUENCY F{&G\’é{ﬁ“z) LOSS (Max.), / ax.) (Max.) (Max.)
N
Main Ba%%-w.o . % T +12° +1.25 dB >
Stretch Ban ¥ 6.0-18.0 /Q% +15 +2.0 dB /ds
—

&
FREQUENCY T\%\L

A
ATOR SPECIFICATIONS

a7

,G)
\\,\\
\

NSLATION
RATE

gno” LS
CAR! SIDE BAND™ INSE N OSS
SUPPR ION SUPPRESSION VAR!AS (Max.)

lation rate of:

(Min.) (Min.) (Min.) wit
Main Band: Main Band:
25 dB 7 20 dB

0 to 500 kHz®

Stretch Band ©: ‘\"’

Q\(%/ 2200 kHz:

500 kHz:

1dB

3dB

Freq. Correction Pin (pin R) will result in Bal

and PM/AM specifications will be the same‘a
Translator, similar enhanced performy% be achieved for Carrier & Sid

(2) All specifications are met using only the’fie most significant bits for translatior?
500 kHz, only 4 most significant¥iissare uSed.
(8) Specifications for the Strech Ba@ pical.

ression.

Stretch Band ©: N>
18 dB ' 15dB A\ <
/7
N
(1) When operating as a Phase Shifter outside the Mai pand Frequency Range, a TTL Low (0 applied to the J3 Power/Control Connector
e Fyequencies exhibiting enhancea _mé(ﬂgr ance characteristics. The resultant Accuracy
shown for the Main Band Féequ\ ange. When using the unit as a Frequency

of 0 to 200 kHz. For translation rates of 201 to

PERFORMANCE CXQXSACTERISTICS
Phase Shift /k Power Handling Capability
Range............» 2 360° in 256 steps Without Performance A
Variation.. A\ N\ M. 0.1°/°C Degradation +10 dBm ~— %
Control IFUtN.oveoveeeeeereenn. 8 Bit TTL (typically +13 dBri
e Survival power +30 dBm
Switchir '{p\(aed P Supol
(50% TTL ¥ within 10° of ower Supply

/{équirements
R
1y

Final Phase Value)....................... 500 nsec max
Harmonics..........cccccceevvcveeeeenee -30 dBc

—15V, 95 mA max

+5V = &A max
+125t0 4456\ 10 mA max
7

i)/‘

ajl._lrrmn mumu{;{}% . :

orEeIaan Fi

= A
c% T—n—Tar | 8 r%/%
A

Ter should b e (Fin 5% of T o achise 'hl.-'lllllilvl:rl'lJ'-'l-inlirT
2\

& Tae

apsbcified Ciirad Bnd paceband sUBECaRLOn
Fig. 3-Model 7928A Control input requirement \

D,
X
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A

3
u

N

~
)

ACCESSORY FURN

Mating power/contro

OPTION (GO

Operatin i [ﬁ
Range w/a\.M...............
Non-<§|

rature Range

Temy

\'}

re

ector

\{

ONMENTAL RATING

10

~54°C to +95°C 0%» %0
°C to +12 /¢’

—65 to+§ G09
%{) G12

V@E OPTIONS
ion'No.
7

Description
Two SMA male RF connectors
One SMA male (J1), and one SMA

female (J2) RF connector /\

High Rel screening
(see page 384) a\..,

Guaranteed to meet Enviro
Ratings %‘
RoHS Com

pliant %
R

al

&

DIMENSIONS AND WEIGHT

@)&

%6
I

2]

J3|

MODEL 7928A PIN FUNCTIONS

PIN FUNCTIONS
A Ground
B +5V ‘
C -12to -15V
D 1.4° (LSB) 3
E 2.8° ?"-,
F 5.6° 53
H 22.5°
J 11.3° 7
. o 4% 22,4
L 180° (MSB) I Ii.
M +12to +15V
N 45°
P
R T ection

“//%n lect
\ "Band Edge

€

y

Model 7928A

AN

14 PIN CONN PER
MIL-C-28748

CWITH JACKPOSTSD

Nl

Wt. 4.0 oz (113gr.) approx.
Dimensional Tolerances: unless otherwise indicated: )% . +.008
2
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’ N
General Microwave switches c%grequency and reacﬁ%mo ng presented by the OFF ports in

range from 100 MHz to 40}3% nd are available in ord low insertion loss and VSWR for the
e

er
various topologies ranging frdt single-pole single- ON {F%There are two basic methods of realizing
ulti-throw switch common junction for optimum

throw (SPST) to sing| eight-throw (SP8T) in both [
reflective and non- ef@f configurations, and a Non- % mance over a broad frequency range. The first
reflective SP165$\) employs series mounted PIN diodes connected to th

7, % aj\
SWITC \§4 OoGY 7N its series diode and simultaneously reverse biaging’a
There aretwsfundamental methods of connec 'n5<1sl the other diodes. This provides the desired lowjlqss
diode te}vansmission line to provide a s iukqg path for the ON port with a minimum of loaging f%m
f oM\t series with the transmissionfwe Sothat the OFF ports. The second method utiliz t
F%@er is conducted when the PIN% forward mounted.PIN _dlodes quated a quartep/vaxgigngth
bia84d and reflected when reverse biasés!: or in shunt from the junction. The diode(s) of t cted ON
with the transmission line so that the RF power is port is reverse biased while the Srts are forward
conducted when the diode is reverse biased and biased to create a short circuit g¢¥Qss the transmission
reflected when forward biased. A simple reflective line. As a result of the quaﬂ%v&ajv ength spacing,

SPST switch can be designed utilizing one or more /O he short circuits are tr ”5‘% to open circuits at

PIN diodes in either configuration as shown in Fig. 7= the junction. By propeixchgice of transmission line
17 impedances and xation of stray reactance

A multi-throw switch essentially consists of it is possible t O&t a switch of this tvpe with
combination of SPST switches connected \a% low i?wsertion yp

ommon junction. A path is selected by forward bi

. X . s5,84nd VSWR over a three to one
common junction and biased so that %ﬁ' ch port bandwidth, Fhéxschematic diagrams for both switches

can be enabled individually. The co \ ction of are s n g, 2
the switch must be designed to n)'t%z the resistive %{) 2.

A, DA ® o )
2 RSP
S A\ X

ATER 3O

o <‘§”§’W

<‘/\
R
2 D
]

‘ M @ y & ‘ Vv
< Pl Ry
& COMMON O el THY K

SERIES DIQRES SHUNT DIDDES LOCATE
AT COMMON JUNCTIDN QUARTER WAVELENGTH

FROM CORMDN JUNCTE

Fig. P-Schamits fugrams af muh-Figw faache %
7,
PN
<OD)

<(
o //>.®
o
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X

ABSORPTIVE SWIT Hi%‘{
It is often desirable to PIN diode switch present
(o}

alow VSWR in its QF. siion as well as in its ON
state in order to mgi desired system performance
t

General Micro % s a complete line of single \)
and multi-t% rptive switches which incor o%
1§ [ A

matic diagrams of the two vers

also known as Non-reflective ©
rminated) switches employed by GMC.hg-shunt
iration is used in GMC's "all-s nfigured

rptive switches which have a suf nding in
“T” or “W”. This style of absorptive switch offers the
minimum penalty in insertion loss due to the addition
of the terminating elements. The series termination i
used in GMC's high speed “series-shunt” configur
absorptive switches since it provides the optimum_in

switching performance. \ ]Z
The common port of the standard absorpit uiti-
throw switches in the GMC catalog will-beggflective
in the special circumstance when a s are turned
OFF. If there is a need for this poyt to/i€niain matched
under these conditions, this cazg/realized either

by employing an addition rﬁo hich an external
termination is connected %% custom design,

by providing autom Li\\ niection of an internal
termination to the %ﬁ\ Y

port.
DEFINITION@ ARAMETERS
INSERTIO%JSS\ is the maximum loss measured in

a 50 olxn sysem when only a single port of the switch
isin¥ state.

ISOLATION is the ratio of the power level when the
switch port is ON to the power level measured when
the switch port is OFF. In a multi-throw switch the

50 termi </
shows t@
of aldsdxptive

ns/in each of the output ports. Fi
(

turned ON and terminated in 50 ohms.

VSWR is defined for the input and output p \%e
selected ON path. For those switches wi W
| e OFF

or “HT” suffix, the VSWR is also define

state. K
S
&
\

(1) For SV\% with internal video filters, specify Option 41, Option 42, or Option 43. These filters

page 91}

ND
fAND AMPLITUDE MATCHING

P
Q%es are available on a custom basis with phase
arid/ar amplitude matching. Matching can be either
ween ports of a switch, between like ports on
ifferent switches, or a combination of the two. The

uniformity of broadband catalog switches is quit d
and is usually better than +0.75 dB and +15 de

over the entire operating frequency of the sYth-'-\

Please consult the factory for special re

PRODUCTS

ire

rqyns.

HARMONIC AND INTERM)O%}Q TION
oL

All PIN diode switches gen

armonics and

inter-modulation products siﬂ6e§he PIN diodes are

fundamentally non-Iinee‘Q‘%yces. The magnitude of

these spurious signals I§tyyically small in a switch
ally either in their saturated

since the diodesgbg s

h that the level of harmonics and

forward bias \g or in their reversed biased state.
The physic they PIN diode cause a cut-off frequency
Su

pheno n\
interm%natly increase at low frequencies. These

5

leyeldwil ary with the minority carrier lifetime of the
dio ‘.&us, a high speed switch operating below
00 MHz may have a second order intercept point of

35 dBm, while a slow switch operating at 8 GHz will
have a second order intercept point of 70 dBm. Typical
performance is as follows:

TYPICAL SWITCH INTERCEPT POINTS%'\

N

\17
2nd Ordei»3rd“ORDER
SWITCH |FREQUENCY |NTER<;E§%\,. ERCEPT
HIGH SPEED| 2.0 GHz +50eBm Y  +40 dBm
/\ 76508 +50 dBm
4

2o

isolation is measured with one of the other ports  «__

.LOW SPEED 2.0 GHz
P

&

N
&

2

A
o
y<§g Hficantly with frequency,

topology, please consult the

Since these levels var

switching speed,.g}k. i

factory for sp X{?l ds in this area.
&

e

4R

%

%@we leakage as shown in the chart

L

167

PN
‘(QV




SHUNT TERMINATION

N4
%O§

cagrams of absorpine Paifchas

Blas 2

{4 ——f—
55—' 3on
PR L %

I I

COMMON /I/%%

2

Rise Time is measured between the 10% and QOT}"
points of the square-law detected RF power when tk?‘
unit is switched from full OFF to full ON. Se%k .

2

N
On Time is measured fror).X 0% level of the input
control signal to the 985 pdint of the square-law

detected RF pow e unit is switched from full
OFF to full ON.//;,
Off Time is me<:. red from the 50% level of the input

control signaltovthe 10% point of the square-law

oK

PORT-TO-FORT
- I"' SWITCHING TIME

dete Fypower when the unit is switched from full
ON to FF.

In addition to the above definitions, the following
information about switching performance may be
useful to the system designer.

Switching To Isolation — Although catalog switc

hi

speed specifications are usually defined to the 10"2%\

level of detected RF (equivalent to 10 dB isolatjer), ttie
he

user of a switch may be more interested in the ti

NP
@;, -fo-pat swafching spond dofinition
A%

Fall Time is the time between the 90% and 10% points
of the square-law detected RF power when the unit is
switched from full ON to full OFF.

T0 TR D= ==
m
=03 T0 LA 1

1 1
MPUT CONTROL F".l.lﬂ.

% D OLATION

GFE SWITCHING
- THIE

Tl
BF QUTPUT ENVELQPFE

ig. SSwilching speed delfiniion

switch requires to reach rated isolation. T{4g lattef time
is strongly dependent on the topology ef ' itch.
For all-shunt mounted or combinati ries and shunt

aunted topologies, the time to yeac | isolation is
lly less than twice the fall'lﬂrr(.% For an all-series

much as ten times the fal .

il topology, the time to reac&a)ls ation may be as

L.9ss — For multi-throw
pends on whether the
in a commutating or single

Switching To Inse
switches, the ONAS
switch is bein

port mode n\h;: rmer mode, switching speed is
slower thag iq the latter due to the loading effect </r\
n

the juncti the port turning OFF. All switching_.
speed urements at GMC are performed‘ th
commutating mode.

(2) For a unit without an integrated dri%@cations apply to

conditions when it is driven by an appfe riately shaped switching

oD
a>
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VIDEO LEAKAGE

Video leakage refers to
the RF ports of the switch' w
an RF signal pres
waveforms ge

for high s

ina 50
can

high pass or “video filters” ™"

Microwave E-series switches are specially designed for low
in-band video leakage, without sacrificing switchin /é}sd.

enthese signals arise from the
t{;@'. the switch driver and, in

nera
particular, fr Qwleading edge voltage spike re 2*
%}:‘tching of PIN diodes. When \gk'?gss‘d

Isystem, the magnitude of the vids akage

s\qnuch as several volts. The fre e{j(‘%

is ceneghtrated in the band below 200 N%,k

%)s able levels for high speed s ifohes
wh’as 6.0 GHz. The magnitude of 1 &

|¥akage can be reduced significantly

NV

)% | POWERHANDLING

purlous signals present at { power handling of PIN diode switches is
e

en it is switched without », dependent on the RF topology, forward and reverse
{é({))iasing levels, and speed of the switch. This catalog
\) addresses both the maximum operating power leyels
and the survival limits of the components. Maxj K.g
operating limits are usually set at the power le
which will cause the reversed biased diodes™o

begin conduction and thereby degradesthelinsértion
loss, VSWR, or isolation of the switq% urvival
mu

ontent
ough

re observed as
of band video
the inclusion of
in the switch. The General

power limits are based on the

atings

of the semiconductors in the s% or special

applications, significantly @%r )o; rational power
It

levels can be provided, partidylarly for narrow band
requirements. Please% e factory for specific

applications. <<(

a3

S

} —-
&7

* As shown for switches whos V%
No change for switches M

NN

VIDEO)LEAKAGE FILTER OPTIONS
7 X Applicability: F91 and G¥& Switch Series
A\ 7 VPeak (mV) Bandwidth (MHz)
Video Leakage withVideo Filter Options: 100 max 100
PNZN INSERTION LOSS DEGRADATION
Opt@ o Affected Ports Frequency Additional IL //x
a1\ Common Port Only 1-12.4 GHz 01dB__ <7
A %,/ 12.4-18 GHz 0.2dB) 1=
%\542 Output Ports Only 1-12.4 GHz %% 4
12.4-18 GHz /1/;0.‘ '
43 All Ports ; 1-12.4 GHz 2 dB
) 2;\\ 12.4-18 GHz A @4 dB
VSWR|BEGRADATION N
Option Affected ml 4 Frequency ‘()V VSWR
41,42,43 All PordN 1-4 GHz 93\ 1.7:1*
N )@§ 4-18‘6;(\/(/ No Change

/A Ylﬁ
\/ &
\%sﬁciﬁcation from 1-4 GHz is less 4 \I

R specification from 1-4 GHz is 1.7 o! er.

N

1
’\\ V

. .

\2d
¥ ”' OPTION 55 - EXTENDED FREQUENCIES

N

cost.

When t@is applicable, a switch in our catalog that covers 1-18 GHz can be/
modj ver 0.5 to

1. Sjgcification for insertion loss and isolation from 0.5 to 1.0 GHz is the s&\é.%b the 1
to 2 GHz specification.
VSWR degrades to 2.0:1.

2. Insertion loss in the 12.4 to 18 GHz band increases by 0.3 dB}

X5
X

18 GHz with following specification changes:

)

ult factory for

AN

o Y
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|

N
2“’?@ ES WITH INTEGRATED

N
i@yens
7

A

Z

FREQUENGY RANGE (GHz) MOQ%?& PAGE COMMENTS
\
01 0205 1 2 \4% 124 18 40 \°Q,
] &){3\\> REFLECTIVSPST SWITCHES A
041 1{;}\<! - ‘4';\\ /' Foo16 178 Wide Frequency Range 4 5
Akl 18 NY'{  Fot N sl
P W . NN e 180 | Miniature broadband ‘(/\"‘ ]7*
&),\V 1 @/’#},\v E9114H 275 Hermetically sealed,
od R — F90 338 | Millimeter Wave LN
NON-REFLECTIVE SPST SWITCHES AN
0.2 18 | . F192A | 175 | Ultra-broadbany
REFLECTIV \&T SWITCHES i
0.1 e ¥ F9025 187 Aﬁg\greqaency Range
; o ) ]/_" F91, G91 /\ %ﬁture broadband
A F91AH 193 ():Niniature broadband, high-speed
0.2 ——— }J\ Y‘ F92, G92 .\ | Miniature broadband
1.5 —n 45 Y __, j‘q) N \y
3 - X - o F892 %[) 189 Octave-brand, high-speed
e
1 e = 18 E9120H 278 Hermetically sealed,
AN 18 a0 F90 340 | Millimeter Wave
<A\ Y/ NON-REFLECTIVE SP2T AND TRANSFER SWITCHES /}\x
N - e
21 F9321T 184 Phase and Amplitude matched.__,
N \>> p 1
%{) ) . 5311];- 5%1\0(, Miniature broadband Q% ]7
FO1AHT 193 Miniature broadbz P{G\hlg -speed
0.2 4 F927T; Q92T Miniature brogdbajia >
0.5 18 - ‘ﬁ@%ﬁ 272 Broadbandfr} sfer switch
18 11 E9120HT 278 | Hermetically sedled,
REFLEGQWYE $P3T SWITCHES A XX
f ™
; N F91, Go1 \\%.\{\%}Ere broadband
v ] \ F91AH 2 /{)}Wﬁl’ature broadband, high-speed
02 4 /j( ) F92, G92 A\ Miniature broadband A
1 sl 1 E9130H _ | 4292 | Hermetically sealed, | lQ
¥ v
\&RON-REFLECTIVE sPaTSMTSHES N
; /,\\%\) s 5%11-1- FGSQZ\OIV Miniature broadban &
K{,\Y ’ 200 — 2N
L FO1AHT Miniature broacjﬂ@\h@h-speed
0.2 e — F92T, G92T Miniature brdagbarid
D, e 18 E9130HT 282 | Hermetically ssaled,
7 &
e
)
i A
DD,
.



: N 4
N
@@N‘ CHES WITH INTEGR&TE,@;ﬁVERS (cont.)
5

FREQUENC/j(ﬁGE (GH2)

MODEL

PAGE

124 18 40

Q@/{ES

COMMENTS

&& REFLECTY{RSPUT SWITCHES N
\(/f o N1, Got Miniature broadband 758
<P FoiaH 204 | Miniature broadband, highisSpeed
o \ a AN F92, G92 Miniature broadband _~, | |,/
A\ 1 - E9140H 286 | Hermetically seale_d&\X‘IL-
o -REFLECTIVE SP4T SWITCHES PN
2 21 F9341T 208 Phase an{}%ﬁp]litbde matched
=91T, FO1W, - A
1 5 a,//X:‘\MT, Go1W Mm}(g.\/e\broadband
o N E91AHT 204 g_lg&qgér\o{dband, high-speed
0.2 4 O\ > F92T, GO2T //\ '<M)niature broadband
( 'Q‘L‘ oD Hermetically sealed, low video leak-
1 - \Q; E9140HT X \26 age
s/ i : 18 2578 A N }1 Low-cost
/K 32 =36 F9043-C: Y > 342 Output ports all on one side
[ \’\((j(}} 18 2600 214 Output ports all on one side
>
N REFLECTIVE SP5T SWITCHES
el 18 Fo1, GO N
N\ 217 Miniature broadband /
e . ’ Fo2, Go2 P
&)g},v 18 ER-2260-UK 290 | Hermetically Sealed ~ ) ]7*
A%, NON-REFLECTIVE SP5T SWITCHES ,
FOTTFOIW, S
: ° GoIT, 217 Miniature ojl%
Fﬁ@@aﬂ }f{ .
0.2 4 |« _FO37, P \
REFLECTIVESP6T SWITCHES Xy
; e\ Fot, Gt 3 \3 -
\ S ?Y, niature broadband
0.2 4 . }‘]@; F92, G92 //’\
05 / i/ 18 FR-2260-UK \\%9‘9\ Hermetically Sealed PN
‘Xb  NON-REFLECTIVE SPETRWINRHES %
2 Tf{%\g. 21 F9361T 275 | Phase and Amplitudejlqathﬁs?‘
N7 18 FI1T, F91W, Vﬁl_.
S CTR CRil 221 | Miniature broagand
02 —— F92T, GO2T R
A \;’\ 18 2629 228 | Output @‘{ali on one side
A
% REFLECTIVE SP7T SWITCHES XD
v AT~
1 18 F91, GO S \
23 % iNature broadband
0.2 4 F92, G92 |

/\%\/
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\

swnp@‘%wm INTEGRATED an@g (cont.)

FREQUENCY RANGE{GH
va 2) A /K PAGE COMMENTS
01 0.2 22/@9; 124 18 40 "Q>
&& NON-REFLECEER\SP7T SWITCHES A
<l s W, GOTT, 7N
@. u (F\ 232 Miniature broadband Dl O
CATTTS ‘ \'\\ Fe2T, Go2T A1
AN A RSEYECTIVE SP8T SWITCH RN
W 1 Yy F9180 236 Low-cost broagﬂ N
NON-REFLECTIVE SP8T SWITCH A
1 18 /é\gow 236 | Low-bgstbroadband
1 18 o 2§€3 B90 239 | Rhase &8 Amp. Matched
NON j\g_F,Lh?TIVE SP9T SWITCH &T
N \%
[ —— | N 1A2470-XO
EUAN %\ [
» NQNREFLECTIVE SP10T gWh
/ v
6 ﬂ“@ 18 2553-B39 ) 245 Phase & Amp. Matched
» Nl ¥
1 ‘QX) 18 KA-2970-LK 251
0.02 m KA-2060-VV 248
AV NON-REFLECTIVE SP12T SWITCH A
\-\Y 6 e 18 | 2553-B48 | 254 | Phase & Amp. Matched 1‘___:/0
AN NON-REFLECTIVE SP13T SWITCH - 1=
. 5.5 mmmm 75 | NA-2750-CO | 257 | v
Y NON-REFLECTIVE SP14T SWITCH )d&
55 —= 75 | onersoy | 260 | X2
NON-REFLEGT#ME SP15T SWITCH R
55 — 75 | A H)A];%o co | 28 | @)
NON-R '\‘g&ﬁ‘r\/E SP16T SWITCHES &)
0.5 ———— G Y. QY PA1606
— Y 2b Amplltude and Phase Matched
1 /-K PA1618 J
&) REFLECTIVE SP16T SWC,H =
— 1740 | 266 |Broadband a7

& %
%& &K
&

|~

Gk AN
‘Q}V

172



,@{C{CHESWITHOUT INTEGH %DRIVERS

FREQUENCY,RANGE (GH iy
e (GHz) MODR,EE(IQ;:‘ PAGE COMMENTS
01 02 05 1 .2 3% 8 124 18 40| SERIES

R REFLECTIVE SPXLBWITCHES

180 Miniature broadband
L N T R
‘\\\’ Qé— 90 338 | Milimeter Wave )]7’
A, N /> REPLECTIVE SP2T SWITCHES R\
; A 5 91 Miniature_ b}e@gn}
91AH 193 Miniatute Broadband, high-speed
0.2 4 92 ini l{ dband
} N\ W?Kt rekroa an
01 20 </\> 2677 198 <\ \ﬁ(@*@ and

NON-REFRESTIVE SP2T SW|TCH§§\>'
4 \( -
1 (\%4 91T, 91W \ Miniature broadband
91AHT J& Miniature broadband, high-speed

Z,
0.2 4 /I/ }‘< QW/\‘UEL

A~ D  REFLECTIVE SP3T SW/TCHES

Miniature broadband

A <<\,<<) 91 Miniature broadband
18
6"\ > 91AH 200 Miniature broadband, high-speed
0.2 _@—4 92 Miniature broadband é\
A\ NON-REFLECTIVE SP3T SWITCHES o~y
. Va
%OV 91T, 91W Miniature broadbapd, ' V
1 18
91AHT 200 Miniature bro A\GQE igh-speed
0.2 4 /\QzT Miniatu;? broegios n(i
REFLECTIVE SR4T SWITCHES 7
) 91 @@&ge groadband
1 18 ! —
% 91AH 204 iniature broadband, high-speed
)4 R\
02 4 P20 92 _N\."</| Miniature broadband
_/MNONSREFLECTIVE SP4T SWITCHES D
- N\ .
1 ‘/\‘/‘S 5 91T, 91W d& Miniature broadband //<(\<,
91A! \ J 204 Miniature broadband, i\'uT-'speed
S = i7a
0.2 /\‘%‘H\) 92T Miniature broadb Ve
<A\Y' REFLECTIVE SP5T SWITCHES
AN
N . o /&
¥ 217 Mlnlg}%r band
0.2 )TL“ 92 )
NON-REFLECTIVE SP5T SWITCHES .(/ )
1 18 91T, 91W
?Q’)\ \%mature broadband
0.2 4 92T

PN

Y



N
SWITCH%;%HOUT INTEGRATED D@s (cont.)

FREQUW;ANGE (GHz)

01 02 05.54\ .2 4 8 124 18 40, Qili I S el COMMENTS
;.\'/{/Y' REFLECTNEGPOT SWITCHES 7
" ok - - \(<>‘ - 221 | Miniature broadband 177
b — h N )
s \y NON-RE -RBEPECTIVE SP6T SWITCHES a7
2N 1 eyt 91T, 91W i
A2 7 A% 02T 221 Miniature bro%
REFLECTIVE SP7T SWITCHES 1K
02 1 7 z X 812 232 Mini{’agr\efgro dband
NON-REFLE\E"FI{( SP7T SWITCHES __ » XX/

: e i | }, 1T, 91W 232 ‘}%)%ture broadband

02 4 @ ] 92T ’/’{;)
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miodel F192A Mon-Réf

. 0 \-,__ - Q . -

a-Broadband High-Speed SPST Switck
The Model F192A is a high-s on-reflective PIN /&\
diode SPST switch witM’%grated driver. Operating Ag-l
over the instantaneous fré« ency range from 0.2 to 18 7o igh speed
GHz, it provides a%m isolation of 80 dB from 0.5 é?}
to 18 GHz, and¢R0 a8 Mélow 0.5 GHz. The RF desigs * 0.2 to 18 GHz frequency range
consists of %@ement of shunt and series i%) e 80 dB isolation A
in a micrestrin itegrated circuit transmission lirie /s ) </'\
shown i@&hemaﬁc diagram below. * Non-reflective S

N\ N\ * Low VSWR and insertion loss ‘ V’
S \>/ 753 \>/ e Small size, light weight @‘
<o w G 2

N FROM

B P | X
KRR -

Model F1924 R gmfatic Diagram

A
2
<
The curren&u' ed to switch the unit ON or OFF
2

| v

and simulta sly maintain a bilateral 50-ohm

imp atch in both states are provided by the

integra river, which is controlled by an external %«
logic sighal. }%

Q{ﬁ}
4{ 4%\% &%’
A
&
X




P%MANCE CHARA%FQ%!\%

Switching Speed

@I:(QQENCY (GHz)
CHARACTER 0.2 0. 2.0 8.0 12.4
% to ‘% to to to f&
0.5 7 8.0 12.4 18.0_ <
Min Isolatio (dB) 70 <\ 80 80 80 8¢
&on Loss (dB) 2.0 Qy 2.0 2.5 3.0 %jv
(ON and OFF) 1.5 1.5 1.75 2.0 J\%~ 0

{%f‘i

/\ower Supply Req

Rise Time

Fall Time..

ON Time
OFF Time

Power Handling Capability

Without Performance

10 nsec. max.
10 nsec. max.

23

30 nsec.
15 nsec.

I

+5V +5%, 90
—12V +5%, 7
Control Ch a\ istics
i}é

Control |

N

TTL, advanced Schottky,
one-unit load. (A unit load
is 0.6 mA sink current and

Degradation
Survival Power ...........

%y

\@%’6

X
W-Cw or peak

erage, 10W peak
psec max. pulse width)

20 pA source current.)

Control Logic Logic “0” (0.3 to +0.8V)

for switch ON and logic “1”

(+2.0 to +5.0V) for swi%\
OFF. O

176



OPTION (G09) ENVI o)l@iNTAL RATINGS

Operating Temperatu
Range...............: Cto+110°C

Non-Operating.T ture & 7
Range.....s \o ..—65°C to +125°C $ 9
Humidit Q% .......... MIL-STD-202F, Method, 403

Cond. B (96 hrs. at 9§ 10

Shot \ ...................... MIL-STD-202F, Metihpoav213B,

Cond. B (75 6% ) 33
tion...................... MIL-STD-2g2k/Method 48
204D, Cond.g/(.06" double G09

amplitude or 15G, whichever
is less)

Altitude ........................ MIL-STD-202F, Method 1 G12
Cond. B (50,000 ft.)

Temp. Cycling ............. MIL-STD-202F, Methdfi‘}ZD 5004*

Cond. A, Scyclci%‘

AVAI @;\é OPTIONS
n No.

Description
SMA female control connector
Two SMA male RF connectors

Inverse control logic; logic “1” for swi
ON and logic “0” for switch OFF </'\
One SMA male (J1) and one S‘Vbﬁr
female (J2) RF connector ‘7‘
EMI filter solder-type co: %minal
+5V, —15V operatio
Guaranteed to meet Exivitonmental
Ratings }}{
RoHS Co@t
Vi %}s. RF operating band

xjcked to 6-18 GHz.

I. aKage 50 mV P-P into a 300 MHz
ndwidth.

If Option 5004 is desired and Option 9

k ' % : %()%/Optlon 5004 includes Options 9 and 33.

&) 893*
<\ 5037+
* Special ordel ra. ucts. Consult factory before ordering. In addition,

and/or 33 are not, consult factory.
Video Filters. RF band 0.5-2 GHz.

Leakage 100 mV P-P into 100 MHz
bandwidth.

Video Filters. RF band 2-18 GHz. %\
Leakage 100 mV. P-P into 100,z

bandwidth.
A

con%izt; r full specifications and availability.

DIMENSIONS m%grju‘%aﬂ ~ k)@?

=
Bl
‘ﬁm LATTY !"
FEMALE
Y

&

¥

BMC MALE

O . .I:E ¥ & . 1042, B}

N
2@

SURFACE }"V

AT PO B FEMALE (TP

e,

RGO L. FHRZA,
WY 0T o (20

&

Dimensional Tolerances, unless otherwise indicated: .XX +.02; &b 8

17




1 F9016 2
0 40 GHz SF{ 3T Switch

Model F9016

bdb

frequency ra

R

/gth Mode IF9016 It
% Switch operating o
H

to 40 GHz. ‘)%%)
Qd ultra-wide band Te t®§

Q

deI

V4
A

% 0.1 to 40 GHz FREQUENCY RANGE

* LOW VSWR and INSERTION LOSS

&h%/ 1"‘@
S04 37




AN

s

0.1 to 40 GHz 'SPST Switet

PERFORMANCE eﬂgm TERISTICS K
EWLN
R &) LSO FREQUENCY (GHz)
MODEL MO CHARACTERISTIC N\ |  0.1-4 418 | 18265 | 26.5-40 /4(\\

T [J
@V Min. Isolation (A€ 60 50 35 30 |
)

016 Max. Inserti _@ds 2.3 2.9 35 501
® Mgi.vnss\;j\(rnl(fcgy{}pa () 2.0 2.3 25 A@‘JV‘

\ ¥ », ¥ Q“
@ITCHING CHARACTEnls?\/gs CONTROL CHARACTI;%S{@S

Switching Time................. 250 nsec max. Control Input

Impedance............... &Tﬁ' advanced Schottky,

< X
S
Yy~

A,k

\{

ne unit load. (A unit load
Is 0.6 mA sink current and

POWER HANDLING CAPABILITY ~— O
Without Performance % 20 pA source current.)

Degradation ................ 200mW cw )k]? Control Logié s\ M. ......... Logic “0” (—0.3 to +0.8V)
O for switch ON and Logic
POWER SUPPLY REQUIREM@XS A 1" (+2.0 10 +5.0V) for
+5)%°o, 0 mA max. %)
AVA

—1?(/ 5%, 50 mA max. ABLE OPTIONS

Option No. Description
v»%) G09 Guaranteed to meet Environmental
7, Ratings
\\<<>\ G12  RoHS Compliant %\
—
N e
b VEM wem | 8l DIMENSIONS @4
SOLDER TERM SOLDER TERM. ';' ~
g | N5 AND )@\
S P PENG Y e—— é(/\\ WEIGHJ'/I{
2 HiE © CN Ly d
CONTROL TERM. GND. TER %‘ ]7 %al%gm
SMC Male % %
g \r— ﬁ % % MTG. HOLES /<:'\/‘_Jr/ N MTG. SURFACE
5 F (120 | .-[L & .104 DIA. [2.65] THRU, 2 HOLES \ /\
I A\, ) RF CONN (x2 §/ /O

2 % | | |"K"FEMALE W
g ] % D \ S %Df S ‘ ] va
g ] é\% 1 § ; & ® %‘
I ~ ] o

RN b X
4

09[2.3]
.<

&

.09 [2.3] 1.02 [25.9] &
/}V!
Dimensional Tolerances, unless otherwise indicated: .XX +.02; .X/\Q 8
> i
//> r




C adbléﬁd SPST Switci hes

Z\

ma ©
7N
* Frequency range (Seri /%Y SERE?@A D 92
1to 18 GHz Seri nd 92 switches provide high performance

* Frequency rang%}%es 92):
0.2 to 4 GHz
e LowVS ‘% insertion loss
&solatlon

e Uptod
;Nn 10 nsec rise and fall time

o L
@lature size, light weight

N

N

Switch Model %_,
F9114A
ITH
T GRATED
| DRIVERS
Switch Model
F9214A

N

WIGEL §iE
111 GHr FRITCH
R

ﬂ

GEWIRAL®

Switch Model

9114 P,
\%{%?ERLESS
\}% UNITS
Switch Model
9112

Qs

R4

Is cover the frequency range of 1 to 18 GHz,
Series 92 models cover the range from 0.2 to

2

?ﬁ,ﬂp

ra :Esm

ch%raéte. istics over a multi-octave range. Series 91

.0 GHz. These miniature switches measure only
0.75 x 0.69 x 0.38 inches.

Both series use an integrated circuit assembly
four PIN diodes mounted in a microstrip t
line. The circuit configuration is shown b

4{
2
@\)
13

A schamalic dagras

Ll l-l.‘l'.HIr M ORI

)

=
\

%o

Application of a positive current to the bias termma)f'\
switches the unit OFF since the diodes are bia

a low resistance value. With zero or negative VLT}Q

F=frie = o

at the bias terminal, the diodes are biase
resistances and the unit is switched ON 4\:
and fall times are less than 10 nsec.

m rise

J6DRIES Fo1 AND Fe2

'IEhe Series F91 and F92 swi he’s re the same as
the correspondmg Serles 92 models except

the units are equippe
the dimensions of t

¥grated drivers, and
are075x075x038
t required to switch the unit

CX

inches. The pro
ON or OFF is by the integral driver which
requires +%r&e 2 to —15 volt power supplies ang;é\

controll@ xternal logic signal.
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)QKERFORMANCE CHﬁpA’%glsncs

FREQUENCY (GHz)
<‘§<<\) fQ) 05 | 1.0 | 20 | 40 | 80 | 124
MODEL \JY CHARACTERISTIC \‘/ (o} to to to to to t
v/ 1 % 0.5 1.0 2.0 4.0 8.0 12.4 ,ﬁ%\
N7 COL
@\X Min. Isolation (d - - 36 40 45 45~
1&\[— 112A* Max. Insertlo*\;&\ (dB) - - 0.8 0.8 0.9 1.1 17\1 .8
b, Max. VSWR (QNN - - | 13 | 13 | 16 4%‘ 1.75
Min. Isoi¢ (dB - - 60 74 QS 80
</9114 F9114A Max. Insertion Loss (dB) - - 0.9 09 | 19> 1.6 2.5
Max. VSWR (ON) - | - | 14| 14475 ] 175 | 20
rd
Min. Isolation (dB) a0 | 45 | 50 \% A2_ | - | -
9214*, F9214A Max. Insertion Loss ( 1.0 1.0 1.0\<Q-. - - -
Max. VSWR (ON) \ 15 | 1.5 @&@.5 - - -
*Special-order product. Consult factory before orderi V /§<ﬂ

ut integrated

9112, F9112A Power ‘wl. Capability
9114, F9114A W‘Qou Performance Degradation
/k 2%3&

Switching Speed® 7 Seeeeeeeeeeeens 1W cw or peak®
Rise Time.......cccee..... % max With integrated
Fall Time..........ooo. s C max drivers.......ccoveeeens 1W cw or peak
8:;‘; _'I_rlnn?e( o \) 70 2 0 2222 2:? Survival Power .......... 2W average, 75W peak
Repetition R@ ..... 20 MHz max (1 usec max. pulse Wldt%\
9214. F92 4 Control Characteristics \..
- ' Control Input
@
s";:_ eed 0 Impedance ............... TTL, two-uni
Isesime..............e... nsec max load is current
Fall Time.......cccoounne. 10 nsec max and 40 Hﬁé\irc current.
ONTime® ................. 40 nsec max . "
OFF Time 40 neec max @ntrol (107 T JO— gt%%l\(l 3 d'ﬁo +0. EiV(f%ro
o ------(;t; ------- _\q W an OglC “4n +
Repetition Rate®....... 10 MHz max 0V) for switch OFF.

Power Supply Requirements %‘V \i(/
Driverless Units & %\

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

Units With Integrated Drivers K & A

SIS
— to— s m %\\) %4]7

@ prefixed with “F” are equipped with integrated TTL-compatible drivers; models W|t ut tHexF" prefix are
r

ent controlled units and are furnished without drivers.
or driverless units, shaped current pulses must be provided by the user.
) 2W cw or peak with =20V back bias.

(4) ON and OFF time and repetition rate specifications are only applicable to@%\i?and F92 units.

oS
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Operating Temperature
Series 91 and 92....: ...—54°C to +125°C
Series F91 and F92¢ (2 -54°C to +110°C
Non-OperatingTamipserature
Range..../.,. | I -65°C to +125°C /<>\
LoD T— MIL-STD-202F, Metiegh S~
N\ E\rss at ‘ V
%/ 95%) Q,
SEBEKy .o, MIL-STD: ethod &
213B, Con& 5(75G, 6 %
msec)
Vibration............................. MIL-STD-202F, Method
204D, Cond. B (.06" A
double amplitude or 15G; <>
whichever is less)

Altitude ...........oooooovvereneen, MIL-STD-202F, %’cb}v \</<§%$

105C, Cond.B%e 0 ft.)
Temp. Cycling .................... MIL-STD- , NMethod

107[&n CAMS cycles %()%’
* Not applicable to Models 92{%@214 See Video Filter Options on page 141.
AVAILA Q

103B, Cond. B {

TIONS p—
Optio Descrlptlon ‘

3 SMA female bias/control connector %
7 Two SMA male RF connectors
9 Inverse control logic; logic “0” for A

switch OFF, logic “1” for switch ON O k

(Not applicable to Series 91/92) ‘\"'
10 One SMA male (J1) and one S &)

female (J2) RF connector

33 EMI filter solder-type bias/c & ‘%%’
terminal /¢,
o~ >
t

41* Internal video filter, por only /\
42* Internal video filt r only §/ 4/'\
. . -
43* Internal videg-filtes ports %{) ‘
55 Frequen &v9.5 to 18 GHz. See

64A SMB mi¢ bias/control connector %
G09 G%a}teed to meet Environmental

tivigs 4§
G12 HS Compliant &
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Series 91 and 92 S2ST Switches
| Specifications




*9321T SPD7..

& Amplitude Matched Sw
A

MODEL F9321T /FQB
Model F9321T is a low cost hiigh-performance A{
terminated SPDT swi ha{ erates over the full \;\/
instantaneous bandwid¥ 052 to 21 GHz with ON and S() * Frequency range: 2 to 21 GHz
OFF times of 10Q&sec.’Design features include an :
e |solation: 45 dB
integrated cir %&nbly of PIN diodes mounted ‘%%’ so.a on: 45 d 4\3
microstrip Mission line. /¢‘ * In-line outputs s o)
The M F8321T has all of the output por oQe ¢ Phase and amplitude matche ‘
Si ligAnaintaining Amplitude an asg Maiching
id intaining Amplitud dP cxh'

n*all output ports. %
Th¥, Model F9321T is equipped with anigiegrated /}/@
driver that is powered by +5 and —12 volt supplies.
The proper currents required to switch the ports ON or /7

OFF are provided by the driver, which is controlled by@ &)

external logic signals.

Non-reflective
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Model F&3

., Sp

\{
, )@ﬁFORMANCE CHARAS%T cS

]

7
A CHARACTERISTIC X | speciFicamion
At
& FREQUENCY RANGE (GHZ), ' 2-21

@’ MIN. ISOLATION (dR)">) ™ 45
/7,

D

) 7
> MAX. INSERTIOR(OSS (dB) 4.0 L
& MAX.VSWR (QN/OFF) 2.5 ) Vs
& S N\
se & Amplitude Matching %O Control Characteristics )@

Amplitude Matching ............. 1 dB Typical Control Input
Phase Matching ................... 12 Deg. Typical Impedance..................... Tl ayvanced Schottky, one
Switching Time A itJoad. (A unit load is 0.6

ONtime..........cccccon...e. 100 nsec max.  «__ O’ 'sink current and 20 pA

OFF time ............cccco.... 100 nsec max. ‘ V % source current.)

Power Handling Capability Control Lo @ ......Logi(‘:‘ “0””(—0.3 to +0.8V) for
Without Performance %N Port “ON

i

Degradation OFF por cw or peak \ Logic “1” (+2.0 to +5.0V) for
ON port 1¥ or peak Port “OFF”.
e
+5%/+

Survival Power OFF pdrt 1W average, 10W £ Supply Requirements
5%, 80 mA max

¢ (T psec max. pulse width) _12V to -15V 50 mA max
Wport 1W average, 75W

')%)peak (1 psec max. pulse width)

7,

¢ 2>
Qgﬂ N (G09) ENVIRONMENTAL RATINGS ‘\-

Ope! Témperature Range .............. -54°C to +110°C V

Non-Cyperating Temperature Range....... —65°C to +125°C @‘

Humidity ..o, MIL-STD-202F,Method 103B,
Cond.B (96@ 95%) /k

SNOCK ... oo oo eeseeeee oo MIL-STD-202FMathod 2138, P,
Cond. BY
O

Tﬁb 6 msec)
Vibration.............coooovvveiiiii, M -202F, Method 204D,
.06" double amplitude or.
G,Whichever is less) 7 7
ARIUTE ..o, ... MIL-STD-202F, Method 105CX<>
J/ Cond. B (50,000 ft.) \
Temp. Cycling ....................... D e meenne MIL-STD-202F, Met 1‘&\09,’ -
Cond. A, 5 cycles ‘ ]7
N QF
> N
AVAILABLE-QRTYONS )é/\
Option N escription k
G09 %@Jaranteed to meet Environmental Ratings &
G12 RoHS Compliant %

2

3

a>
5 Y

18
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Model.F9321T SPD7
Specifications
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‘Model:F!
SPDT Sy

Model F9025 Vs

frequency ra% 00 MHz to 40 GHz.

72
N | /%?
Appllcatu.ﬁﬁ clude ultra-wide band Test, R c\<ﬂ
s AW

and EVWSystems.
¥ N4

S

)
Nl

X
PERFORMANC%%i%%CTERISTICS
7

General Microwav ‘%guces the Model F9025 ultra-
broadband, Re cet% DT Switch operating over $

2

R

&
©
o
Y
o
(9}
X
N
;
X
m
o
C
m
=
(@)
<
X
>
=
(@)
m

Model F9025

POWER HANDLING CAPABILIT &
Without Performance
200m¥% or peak

Degradation
POWER SUPPLY RE%.VU% ENTS

+2%, 75 mA max

...................................... Q%+
/k —15V 5%, 50 mA max

%

@

(/<>\ FREQUENCY (GHz) A
MOD:I-S“&O\., CHARACTERISTIC 0.1-4 4-18 18-26.5 26.5-40‘1-._, O
N Min. Isolation (dB) 70 60 55 I}
25 Max. Insertion Loss (dB) 2.6 3.2 3.8 %«
Max. VSWR (ON) i 2.0 2.3 2.5 J&\ 2
Ze mgr &S
NTROL CHARACTE IC:
SWITCHING CHARACTERISTICS “~— “Control Input Vs
SWitching Time .................. 250 nsec max. ‘ Impedance ________________ @H advanced Schottky’
e unit load. (A unit load

is 0.6 mA sink current and
20 pA source current.)

Logic “0” (-0.3 to +0.8V;
for switch ON and L
“1” (+2.0 to +5.0V) fo

Control Logic@@ ........
D
%\D switch OFF. ‘ V
&
AVAILABLE OPTIONSAé)@
>

Option No. Descript

G09 Guarante meet Environmental
Rati ?Q

G12 </R<§‘%$hpnant
A
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Wodél:Fo025
0:1't0 40 GHz SPDT Switch




2

7N

&)
e Low Cost /k

eS,C and d models
*10

vise and fall times
1 \. dB isolation

&=/ "

T

Switch Model F8928

sl‘RE EQUIPPED WITH
INTEGRATED DRIVERS

Iow as 1.0 dB insertion Ios&

N

o

)@W
{UES F892

‘%ies F892 high speed switches with integrated
<QL ers are low-cost units that have been engineered to

Ny Mmeet the need of microwave system designers fo/r/k\t

switching devices in small packages.

2To 18 GHz Frequency Range
Frequency coverage from 2 to 18 GHz,{$
by the three models in the Series: Mea®
(2-4 GHz), Model F8924 (4-8 GH NModel F8928
(8-18 GHz). Each model is capable/&f extended
bandwidth operation, typicaw}ﬁ with only moderate

degradation in perform band edges, as
shown in the specificatzz%

page 102.
Fast Switchint %«mt Design
fimally designed, with respect to their

I

2

D

All models

size, for low VQ¥WR'and insertion loss. As shown in
the schernatig below, a pure shunt design is used for
the mostiractical realization of fast switching action.
Alti e use of a pure shunt mode imposes
certaiy bandwidth limitations, frequency coverage in

excess of octave bands has been maintained.

7

A &@mﬁmm
S
<

R currents required to switch por O or

OFF provided by the integrated driy, I are
controlled by external logic signals. %,

N
4R

7

NN

>
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A
N

A

<N
15: \QWItC

Y\l

ERFORMANCE CHA%C ISTICS
I/
{ FREQUENCY | INSER “ISOLATION VSWR
] S RANGE LOSS, N MIN. MAX.
9\’\> : (GHz2) &gi‘.\b (dB) (ON) A
/) _ k
@ Y o922 2-4 V//&Q’o 60 15 R
\ 1545\ N 20 55 2.0 \
N I T W T z 153K
3% 2.3 45 22 XD
[
8-18 2.3 450 ,ﬂ(
F8928 , —— >
6-18 450 }@g.

*Special-order product. Consult factory !Tiqmo@mg.

Switching Charac ﬁ@v
Rise Time..... }é 0 nsec max.
& rate.............
wer-Handling Capability
<v\ hout Performance

%y\

(1) Isolation 40 dB

(2) With —15V
increase i

%Oi\y

Fall Time...,;..7.. %«

ON Time”..
OFFTimée ..

...10 nsec max.

35 nsec max.
30 nsec max.

10 MHz max.

Degradation
Survival Power

Control Characteristics

Control Input
Impedance

Control logic

Power Supply Req
(For one port ON). s +5

X
@g’fb

pIy Reduces to 1.5W with —12V

Schottky

12 to —15V®@, 20 mA

ing time when —30V power supply is used. (consult factory for this optio)

>
\@%%

2W cw or peak®
2W average, 75W peak (1 psec max. pulse width)

0V) for port OFF.

<§>e,$

nts
+5%, 65 mA

@

power supply. Units may be operated at high

TTL, one-unit load. (A unit load is 2.0
sink current’and 50 pA source current.)
Logic u@ +0.8V) for port ON and I

(+2.0

e%vels some

2

%
N

B
@;v
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é \{\I_
OPTIO (&?ENVIRONMENTAL R@

mperature

....................... —54°C to +11 %
erating Temperature

NGe....cooeriieeeieene —65°Ct
umidity ... F Method
d. B (96 hrs. at
°/
ShocK......ccoeceveiieeenn. MIL-STD-202F, Method
213B, Cond. B (75G,,6 msec)
Vibration....................... MIL-STD-202F, M

204D, Cond. B«(,06'
amplitude or 1

V/hlchever
is less)
Altitude .......................... MIL-S " Method
105 ond. B (50,000 ft.)
Temp. Cycling .............. [)- -202F, Method
7D, Cond. A, 5 cycles
AVAILABLE o@ns
Option No. scription
3 7, % female control connectors
7 O MA male RF connectors
@ J1 SMA male; J2 and J3 SMA female

ouble

J1 SMA female; J2 and J3 SMA male

Inverse control logic; logic “0” for port
OFF and logic “1” for port ON

27 Single-port toggle control; logic “0”
connects J1 to J2 /O.
62 +15V operation ‘\"‘
64 SMC male control conne V
64A SMB male control con @‘
65 +12V operation }é
G09 Guaranteed to silest'Environmental
Ratings 4{
G12 RoHS C t

N
N
&

4@»“
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SP2T Switches Specifications,
XY DIMENSIONS AND -
/}(}é, BTG '%

MODEL F8922 14T LS

Wt: 1.5 oz. (43 gr.)% - "
— RF \
i :
*.{-: VA
(L] (11 |\v~ ‘||




A

QN

Rise and fa

Lo

Py
o

Switch

niature size, light weight

9120-55-33
(DRIVERLESS)

= -
Frequency range (Sefi ]&P 1to 18 GHz

Frequency ranQ%S;ﬁ'igs 92): 0.2 to 4 GHz

s fast as 10 nsec

e models \)}\\\ N
75\ <
AN

s

nd insertion loss

Reflect'vz&xf on-reflectiv
o

Model

4

(WITH INTEGRATEL

/Q)@%

Switch Model %\

F9120 —

DRIVER)

MODELS 9120-500
These switches pro

characteristics o
Model 9120-5

ay

he frequ

oA
p@)zzo-soo
\\.\igh-performance
b« [ti-octave frequency range.
r

ency range of 1 to

-500 covers the frequency range

18 GHz; Model %
of 0.2 to 4%2 Both models use an integrated circuit

below.

assembly ohg’series-shunt configuration of PIN diodes
moury a microstrip transmission line as shown

?

1]

P &R

)(’\,\ -

-

®jv

Series 91 and 92

Port Control

By applying positiye
is QFF since the corresponding shunt
o a low resistance and the series

associated port

diodes arg’Riass

o

rfent to a

R
%&D diagram

bias terminal, the

diode to%@resistance. With negative current
at the bias¢rminal, the converse conditions are
established and the port is ON. Since bias terminals

are individually available for both ports, the user has
the option of any combination of ports ON or OFF.

&

g g
MODE@& 20T-500, 9120W-500
220T-500
nég

switches are non-reflective versions of the
itches described above. They are constructed in the
configuration configuration shown below. -

L]

@&

Z
" %g‘%ﬁ
Series 91T, '@; TV schematic diagram
)

When positiv%;gﬁ' is applied, the port is OFF since
the associata es diodes are back-biased to a high
resistanee ™t the same time, the corresponding shunt
diod is@d to a low resistance, and the impedance
at ri'is then effectively that of the 50 ohm resistor
in s with the shunt diode. When applying negative

current, the converse conditions are established and
the port is ON.

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

MODEL 9120AH-500 A
This switch has the same circuit topology asjtiver

9120-500 except it is equipped with high»spe Vﬁodes
to achieve rise and fall times of 10 nsg%‘

MODEL 9120AHT-500

/ Mis switch is similar to the 9 “500 except it
anludes a terminating network'gs shown below.

& Blas
S o

L)
RF
INPUT Z A 42

RS R SN

ot R

Model 9120AHT-500 schematic %

91/92 units except they ar pped with integrated
drivers that are power ’QX nd -12 to -15V
supplies. The proper c&%ﬁ?g required to switch

the ports ON or%bar provided by the drivers,

SERIES F91/F92
The Series F91/F92 units ar: Sqrile as the Series
%
+

which are conft¢ external control signals.
Standard upifs.ate™ired so that a port is ON with the
application ¢ S ic “0” control signal.

ad g

2
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'\\

N
SERIES G91 and G92 ‘2
Operating from +5 and +1 ower supplies only,
the G-series switches provideMigh performance
characteristics at rel %‘th speeds over multi-
octave frequency san e series includes low
insertion loss a%blsolatlon models in both

reflective a

mny

units covei
G92u o\ rthe frequency range of 0.2 tQ 4
The d:é*gpf

s based on an integrated circuitas
sion

des mounted in a microstri @n
shown below. The currents req 0 switch
the orts ON or OFF are provided by the'integrated

driver, which is controlled by external TTL logic signals.

flective configurations. Serie \{%
quency range of 1 to 18 GHz;
GNz

_~Erequency range (Series G91):
1to 18 GHz

* Frequency range (Series G92):

0.2t0 4 GHz %\\

* Reflective and non-reflective modelw\-‘

>

¢ Low VSWR and insertion Ioss

e Up to 60 dB isolation
e Positive DC supplies %%}@

e Miniature size, light w

CONSTRUCTIG wITH THALE SEMES ts0DES
T8 WITHOGTE “ T 08w SaFFx

LERE o 5 R T
(2ISELET EQDe

Aljrdet G2120( ), rf schomatic diagram

Switch Model G9120

SERIES G91T/G92T and G91W

These switches are non-reflective versions of the
switches described above. 1%4

%
il
AR

&
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Series 91 and 92

spaT

S
) 1/
5 )
YA N E
MODEL 4% B FREQUENCY (GHz)

NO.® c@ﬁAc‘ ERISTIC 021 |[“XH=2 | 24 4-8 | 8-12.4 | 12.4-18
9120-500* Mig:tsolation (dB) = \Q\, 60 60 60 60 50
F9120 $ ertion Loss (dB) — :) 1.1 1.1 1.4 2.0 25

55\ Max. VSWR (ON) S5 | 175 | 175 | 175 2.0,

“/Min. Isolation (dB) N<A 60 60 60 60 {gé\\

G9120*’>) | Max. Insertion Loss (dB) /{,\\ - 1.8 1.8 1.8 22 |25
N Max.VSWR (ON) | < - 1.5 1.5 1.7 17 12
;z 500 Min. Isolation (dB) N \}«\ 60 60 60 = Q%‘L V_
<3 Max. Insertion L% E? 1.5 1.5 1.5 - % -
_}g Max. VSWR (ON) <7 1.5 1.5 1.5 - )é\; -
Min. Isolation (dB) 60 60 60 N TLE -
G9220* Max. Insertion Loss (dB) 1.8 1.8 1.8 -/ - -
Max. VSWR (ON) A5 1.5 15 |+ Ac = =
9120T-500* | Min. Isolation (dB) > 50 50 |80 45 40
F9120T Max. Insertion Loss (dB) 11— - 1.2 1 \ N 1.5 1.5 2.2
G9120T* Max. VSWR (ON or OFF)» } > - 15 | A5 17 1.7 2.0
9220T-500* | Min. Isolation (dB) ‘<§‘L. 60 60 & - - -
F9220T* Max. Insertion Loss1dE} 1.3 1.3 w 3 - - -
G9220T* Max. VSWR (ON or<OFF) 1.5 1.5+ N 1.5 = = =
9120W-500* | Min. Isolation {dB) = 60 60 60 55
F9120W Max. Insertior Lyss (dB) - 1.8 1.8 2.2 25
G9120W* Max. VSWRYQN or OFF) - 15 1.7 1.7 2.0 2.0
9120AH-500* | Mi églg‘ﬂbﬁ(ds) — 60 60 60 60 50
F9120AH &é sertion Loss (dB) - 1.1 1.1 1.4 2.0 25

_/MaxYSWR (ON) - 1.75 1.75 1.75 1.75 2.0

9120AHT-500*\%f|i‘ﬁ? Isolation (dB) = 60 60 60 60 égf\
F9120AHT ax. Insertion Loss (dB) - 1.3 1.3 1.7 25 [~-3.
A Max. VSWR (ON) = 1.75 1.75 1.9 2.0 ) V.\o

@\[) Max. VSWR (OFF) - 1.75 1.75 2.0 25| ¥2.3

*Special-o‘gr product. Consult factory before ordering. \Q“
PERFORMANCE CHARACTERISTICS @ X
P Handlina C bilit urvival Power @
V\?vr\:er :nf g ap; ”yd . ‘\‘: Units without “T” or “W” %Qfé( W average,
ithout Performance Degradation ]/ 75W peak (1 psecQ? »pulse width)
Units with “T” o fix

Units without “T” or “W” suffix: 1W cw or peax
Units with “T” or “W” suffix % Input to a
Input to any “OFF” port: 100 mW ¢ § \ﬁak 10W |
Input to any “ON” port: 1W cw ak Input tqQ av
Input to common port: 1W cw or'pgak 7$gbea
S

E @
(1) Models prefixed W N r“G” are equipped with integrated TTL-compatible drivers; models without the
tif al

controlled wnits 8
the com@

| other ports are OFF; models suffixed with “H” are high-speed units. %
e
<<>\<’

ad

(1 psec max.
ud@’common port: 1W average
\7)5\N peak (1 ysec max.

g
re furnished without drivers; models suffixed with “T” or “W” are non-reflective excemﬁ&G

%1 §ort: 1W average
§§ {Isec max. pulse width)

N” port: 1W average,

pulse width)

pulse width)

-
N

ZN

T~

V

igh VSWR will be present at

s
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91 and 92 SP"'\T Switches

\_.\
\‘,__

SERIES 91/F91/G91 SE 91/92/F91/F92

Units without “H” suffl h Integrated Drivers
ON t|me .................. 8 A 250 nsec max. ol |nput Impedance

(.)FF Flm? P % """"""" 250 nsec max. % Units without “H” suffix ..... TTL, low power Schottky;
Units with %’\ <\ one unit load. (A unit |

’ X
Switching Characterﬁ%% Co:téﬁ&racteristics

Elsllettlm ........................ ::8 nsec max. IS 0 8 mA Slnk Cur
Al TIMQ, .. % nsec m
@ ............................... 25 nsec m \

ti

40 pA source curr V
Units with “H” suffix .......... TTL, advan ky,
................................ 20 ns
|t|on rate.....coeeieeienniinnnns 20 MH one uni nit load
SE a%g

is 0.6 current and
RIES 92/F92/G92 Yce current. )
(O] 1\ I (10 1T 500 nsec max. . (y»
OFFtime....oooveeieeieeeeee, 500 nsec max. Control Logic...........ooc....... Loég (-0.3 t0 +0. %V,,
ort ON and logic “1
Power Supply Requirements OFFO to +5.0V) for port
SERIES 91/92/F91/F92 %

Driverless Units V SERIES G91/G
@‘ Control InPut e nce .Schottky TTL, one unit
a

Bias current required at each port for r. load. (A unit load is 2.0
and insertion loss.

mA sink current and 50
PORT OFF K pA source current.)
Units without “H” suffix ..., + A ControXLogic Logic “0” (—
o P SUIA ey OV A ControNLogiC .......occuveeennne gic “0” (-0.3 to +0.8V)
Units with “H suff|x.... . 0 mA for port ON and logic “1”
PORT ON (+2.0 to +5.0 V) for port
Units W|thout —50 mA OFF.
Units W|th “Boauffid/l....... -35mA
Units With Integra <d rivers %\
(For one port x S

+5V 5% | —12to-15V }V

i
Un}sggahout Q{,
“H’*Suffix 65 mA 65 mA )@

Units With A
“H” Suffix 60 mA 50 mA Q

Units With
“HT” Suffix 80 mA 50 mA )\ |

SERIES G91/G92 /Ig)@

(For one Port ON) e &
+5V 5%, 100 mA ‘Q) ~—
+15V £5%, 30 mA < %D | 1>

X
@
(1) For driverless units,sh\;geo current pulses must be provided by user. Ag

X
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ENVIRONMENTAL R

Temperature Range
Units With Integrate
Operating .....»
Non-Ope

”@83

tivers
~—54°C to +110°C
—65°C to +125°C

-54°C to +125°C

S

—65°C to +125°C

103B, CongyB
95%)
MIL-STD-282F, Method

MIL-STD-202F, Method

204D, Cond. B (.06" d_ou@

eV

amplitude or 15G, which
is less)

Altitude

Temp. Cycling

%‘;&’Ns AND WEIGHT

.,

-

&
MIL-STD- 202F$%rs »

213B, Cond. B (75G 6 msec)

PTIONS

AVAIL Bﬂ(@
Optio . Description

SMA female bias/control connectors
1 J1, J2 and J3 SMA male

7A J1 SMA male; J2 and J3 SMA female A

7B J1 SMA female; J2 and J3 SMA male 7>

9 Inverse control logic; logic “0” for poit{QEF
and logic “1” for port ON (Not ic to
Series 91/92) %

27 Single-port toggle contro ic'Q”
connects J1 to J2 (No# ap[it le to the
Driverless Units, Sefigg 91/92)

33 EMI filter solde%; bids/control terminals

41* Internal vidego T¥{e<_common port only

42* Internal \%@er, output ports only

43* Inter i filter, all ports

55 range 0.5 to 18 GHz. See page
N3O

64A %ﬁ male bias/control connectors
Go09 uaranteed to meet Environmental Ratings
G12 RoHS Compliant

*Not applicable to Series 92//F92/G92. See Video Filter Options on page 167.

\ L]
%D RF GONN ‘
EMA FEMALE
MTG 'l " @
HURFACL }@)
N N = S
=Wl [ I
CO
W)=
b=
S
G 17
[ 1 JLISE WITH INTEGRATED DRIVERS S, EB{9.T) FQHWFEMALHT\%
12} 418 W52 SERIES BO{12.7) FOR ShA MALE
[3) MO DRIVEALESS UIMITS EXCEPT WITH OPTION 33
%{m owith Cilign 27
SERIES 9AAFIFEGEIGE2 $}
W TR az. (21 gr | appeoo. /A

Dimensional Tolerances, unless otherwise indicated: )& XX +.008
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A

N

ich

MODEL 2677
Model 2677 is a wide

high-performance SP.

%y\

fr

%tch. It operates over the
full instantaneousLandwidth of 0.1 to 20 GHz .
The proper cut required to switch the ports
OFF are ps@ y the user.

VT
/K range, Low Cost,
RN
s

<
%&
2

\_

@v

&

AN
S

7
4§ requency range: 0.1 to 20 GHz
Isolation: up to 60 dB

e Small Size

Switch Model 2677
1% -
N W
//%ERFORMANCE CHA ERISTICS
p. Vs
FREQUENCY (GHz)
RACTERISTIC
(/O\ 0.1-4 4-12 1218 18-20 A
:\@l\RNSOLATION (dB) 60 60 45 45 L g
%L%x. INSERTION LOSS (dB) 2 2 3 ENs
MAX.VSWR (ON) 1.8 2.2 30 | NS
ZAN
e — O

500 nsec max.

Switching Time*

*Shaped current pulses must be provided by user. @_
4
75 W peak,

(%%Q;nax. pulse width)
Power Supply Requ@ts
V

.5V, 50 mA max

Port ON ......... +<
Port OFF....%Z) . +0.5V, 50 mA max

Power Handling Capability
Without Performance
Degradation................. 1Wcecwo

Survival Power 1W av

22
&//‘{

)
&

198




Model 2677
Wide Frequency B'anr' SP2T Switch

}@\ﬁENsmNs AND w%




SP3T Switches

AN

MODELS 9130-500 AND 9204500
These switches provide hi h-A8 rformance
ol

characteristics over a rauitj-octave frequency range.
c&k he 1 to 18 GHz
the Model 9230-500 covers th

4
e a ll

0.2t04 GHz % his description and operation %

are the sa ‘Qg/ for the Models 9120-500 a k

9220-500 SPET switches. %

l.
iﬁﬂ 30T-500, 9130W-5

MODELS 00,AND>
SBRT500 N>
These switches are non-reflective versions of the

switches described above.

MODELS 9130AH-500 AND 9130AHT-500 2\

The Model 9130-500
frequency rang

-

These switches are the same as the 9120AH-500_and
9120AHT-500 except for the number of ports. ‘ V

SERIES F91 AND F92 @‘
ﬂ@mp as the

The Series F91 and F92 switches are t
ept the

corresponding Series 91 and 92 models|'
units are equipped with integrate /' ers.

SERIES G91 AND ng?&f

These switches are the,s@re ds the Series G91 and
G92 SP2T switches % ot the number of ports.

%,\\
D
<

O )

* Fraguency range (Series 91): 1 to 18 GHz
equency range (Series 92): 0.2 to 4 GHz

K
)P

v_<\\

¢ Rise and fall times as fast as 10 nsec
¢ Reflective and Non-reflective models
* Low VSWR and insertion loss

e Isolation: up to 60 dB

e Miniature size, light weight

@@* _
O

9130-500 (DRIVERLESS)

/%‘%RATED
& DRIVER)

22
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N
D &
g



T ‘Q)/ > A, 2 FREQUENCY (GHz)

NO.® ‘\(\Q’ CHARACTERISTIC .\ 02 | 1-2 24 48 | 8-12.4 |12.4-18
9130-500* V)é/j “Min. Isolation (dB) "73 Mo 60 60 60 60 ?\
F9130 /{/\\ Max. Insertion Loss (d </\\ - 1.5 1.5 1.5 20 L . @

o Max.VSWR (ON) _ . - 1.75 1.75 1.75 1.75 ;.20
69® ’ Min. Isolation (dB) y - 60 60 60 ™, | 50
{\ Max. Insertion £oss (4B) — 1.8 1.8 20 |, ad 2.8
AN Max. VSWR (01 = 1.5 1.5 1.7 A1 2.0
$230-500* Min. Isolation (dB) 60 60 60 K- -
F9230* Max. Insertion Loss (dB) 1.5 1.5 1.5 /7‘z§ - -
Max. VSWR (ON) 15 1.5 1.5 A = - -
G9230* Min. Isolation (dB) ’/<,\> 60 60 60 <C - -
Max. Insertion Loss (dB), "~ 1.8 1.8 R - - -
Max.VSWR(@©ON) . 1» 1.5 1.5 | - - -
9130T-500* Min. Isolation (dB) A X<7_ - 50 %’Q\Ysﬁ 45 40 40
F9130T* Max. Insertion % - 4\ \ 1.5 1.6 1.8 25
G9130T* Max. VSWR (ONGDOFF) - 1.3 1.5 1.7 1.7 2.0
9230T-500* Min. Isolation{dB}) 60 }0?\0’ 50 - - -
F9230T* Max. Insertion Loss (dB) 1.2 4 2 1.4 - - -
G9230T* Max. VSR (ON or OFF) 1.5 1.5 1.5 - - -
9130W-500* '\@‘Qan (dB) - 60 60 60 60 55
F9130W | 2 \sertion Loss (dB) - 1.8 1.8 2.0 2.5 2.8
Go130w* //J iax. VSWR (ON or OFF) - 1.5 1.7 1.7 2.0 2.0,
9130AH-500*%5ﬁin. Isolation (dB) - 60 60 60 60 ;g/\
F9130AH %\ *\ | Max. Insertion Loss (dB) - 1.2 1.2 1.5 20 .2
A\ Max. VSWR (ON) - 1.75 1.75 1.75 1.75 |12
7-500* - - 4
913%?00 Min. Isolation (dB) - 60 60 60 \ 50
F9130: Max. Insertion Loss (dB) - 1.6 1.6 1.8 |~ 27 3.3
Max. VSWR (ON) P 175 | 1.75 1.9 )%\%. 2.0
Max. VSWR (OFF) /é;\: 1.75 1.75 %/ 2.2 2.3
*Special-order product. Consult factory before ordering. (S /7 VB
% &
PERFORMANCE CHARACTERISTIS Survival Power &\?
Power Handling Capability Units withoutT0n“W” suffix: 1W average,
. . X 75W p 8€c max. pulse width)
Without Performance Degradation ) B € .0 T
its without “T” or “W” suffix: 1W W or peak Units 't\' or “W” suffix /
Units withou uttix: 7 VE.eor p Inputtosny “OFF” port: 1W average, A
Units with “T” or “W””sufﬂx %{(2& M, 10\ peak (1 usec max. pulse width) ~__, </
:nput to any SEIF po\. 1081 cw okr peak %\‘&h to any “ON” port: 1W average V
nputto any p({‘%\. \OCW or pea 75W peak (1 ysec max. pulse )
Input to commonks (r cw or peak
<> Input to common port: 1W a ge
\ 75W peak (1 psec max. RS idth)
A %/ 4{

(1) Models prs with “F” or “G” are equipped with integrated TTL-compatible drivers; models witho \ﬁF or “G” prefix are current-
controlled uilits and are furnished without drivers; models suffixed with “T” or “W” are non-refle; .'v&; a high VSWR will be present at
the common port if all other ports are OFF; models suffixed with “H” are high-speed units. &\)

&
<<>\
N 3
D
TP

20



SERIES 91/F91/G91 91/92/F91/F92

Units without “H” suff| ‘4‘\{.&? ith Integrated Drivers
%b rol Input Impedance

ON time.....cccoop . XA 250 nsec max.
OFFtime.... $> --------------- 250 nsec max. 0» Units without “H” suffix ..... TTL, low power Schot
Units W'th% <\ one unit load. (A unit o

N ’
Switching Charactel&% Con o&racteristics
7 '&\5

Rise tim&{ah i 10 nsec max. is 0.8 mA sink curérrand
Fal\lll n.. ............................... ;0 nsec ma \ 40 uA source r%r
\&{' e 28 o Units with “H” suffix .......... TTL, advans %mottky,
NG, one uni ARt load
tition rate.........coeevvennnnn.n. 20 MH x. s 06 <k current and
SERIES 92/F92/G92 2 uvce current.)
ONtime.....ccoeveeeeeeieeee e, 500 nsec max. . o
OFF time...coovveeeeeeieeeeeeeeee, 500 nsec max. AControl Logic.......ovvvvnnnn. \@{gr? o(ﬁzgﬁog?CSY )
Power Supply Requirements <<’ OFFO to +5.0 V) for port
senes s x
Control In ance .. Schottky TTL, one unit
Bias current required at each port for r: isyldtion load. (A unit load is 2.0
and insertion loss. mA smk current and 50
PORT OFF %\{) pA source current.)
Units without “H” suffix . ControvLogic..................... Logic “0” (-0.3 to +0.8V)
Units with “H SUffIX 0 mA for port ON and logic “1”
PORT ON (+2.0 to +5.0 V) for port
‘% fl —-50 mA OFF.

Units without 5
Units with ¢ \% .35 mA /\
Units With | (\ rivers /O
(For one porl@} [
D, +5V £5% | -12to-15V \V
Uni Withou Q-
“H" Suffix 130 mA 60 mA )@
Units With /\
“H” Suffix 75 mA 55 mA /O /k

Units With

“HT” Suffix 105 mA 55 mﬁ@,’ Ve &

SERIES G91/G92

(For one port ON) / &
+5V £5%, 100 mA S
+15V +5%, 40 mA \)» N> ) V

(1) For driverless um%l\;g current pulses must be provided by user. Ag)@
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Series 91 and 92 S2IT Swi
% . Specificatic

\

OPTION (G09) EN MENTAL RATINGS k

Temperature Ran
Units With | te% Drivers @"—ABLE OPTIONS

Ngorerees —54°C to +110°C ption No. Description
2ng ... —65°C to +125°C z % 3 SMA female bias/control connectors/</r\\
) Q 7 SMA male RF connectors i
ating ............. —54°C to +125° 9 | | lodic: logie “C: ‘ -
ina. —65°C 1o +1250(_’\ nverse .contro ogic; logic “Qfor p‘),?O
........................ MIL-STD:262F, Method and logic “1” for port ON @
103B, Co 96 hrs. at applicable to Series 9
95%) 33 EMI filter solder-tybe, blag/Control terminals
ShocK.........coceeviviiiiees MIL-STD-202F, Method 41* Internal video filter;"common port only
213B, Cond. B (75G, 6 m}/"‘\x 42* Internal vid _ output ports only
Vibration........................ MIL-STD-202F, Method “X> > 434 |niemaldideiiter. all ports

204D, Cond. B (.06" double
amplitude or 15 WX

iwer 55 Frea range 0.5 to 18 GHz. See page
is less)
Altitude .......................... MIL-STD-202F, Wethod 64A MB male bias/control connectors

105C, 0%5 ,000 ft.) GO &Jaranteed to meet Environmental Ratings
Temp. Cycling ............... MIL% 02F, Method RoHS Compliant

105 nd. A, 5 cycles
7 %
ers

*Not applicable{K 92//F92/G92. See Video Filter Options on page 167

%D\Y DIMENSIONS AND WEIGHT

CHELY O LINITS 'WITH INTEGRATED DRIVERS
P FOR (i 12 SERES
USED OM DAIVERLESS UMITS EXCEPT WITH OFTION 33

MODELS 91792781
W 1.1 o2 (31 g7 )

A \
Dimensional Tolerances, unless otherwise indicated: ngi ?X +.008
Ar
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MODELS 9140-500 A {G-500
These switches provide high<performance

characteristics over a U#j-octave frequency range.
Model 9140-500 ¢ ve?’?.
Q.92

range while the }

GHz range. Thel

same as thatiar Models 9120-500 and 9226¢

SP2T wiK\ . \
& b’

9140T-500, 9140W-50

;’@332401500 D>
These switches are Non-reflective versions of the

switches described above.

1 to 18 GHz frequency
40-500 covers the 0.2 to 4

MODELS 9140AH-500 AND 9140AHT-500 é\

O

These switches are the same as the 9120AH-50Q"axr4

the 9120AHT-500 except for the number of p%; V

SERIES F91 AND F92 &
)%m as the
Is ¥xcCept the

The Series F91 and F92 switches are

corresponding Series 91 and 92
| givers.

units are equipped with integrate
as the Series G91 and

SERIES G91 AND G9
These switches are th ¥
G92 SP2T switches/\i%\ for the number of ports.
&
5 %’
N

A

cription and operation are(%@.

V4 W)

%quency range (Series 91): 1 to 18 GHz
~%Frequency range (Series 92): 0.2 to 4 GHz
¢ Rise and fall times as fast as 10 nsec
¢ Reflective and Non-reflective models
¢ Low VSWR and insertion loss

¢ |solation: up to 60 dB

¢ Miniature size, light weight

PR %
PNG eervon
k» T

Switch Model F9140AH
(WITH INTEGRATED DRIVER)

>

A
N\
4{’@\

ﬁ&)

Switch Model 9140AH-500

(DRIVERLESS)

X
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7 _K*FREQUENCY (GHz)

MODEL _

NO.® ‘O%ACTEFHSHC 021 | %2 2-4 4-8 | 8124 | 12.4-18
9140-500* i )solation (dB) — b 60 60 60 60 50
F9140 Mg;f. sertion Loss (dB) % 1.4 1.4 1.5 2.0 2.8

.Q

A

G9140°’ > | Min. Isolation (dB) D 60 60 60 60 |~-50
\ Max. Insertion Loss (df )\ - 2.0 2.0 2.2 2.7\ 2.0
Max. VSWR (ON - 1.5 1.5 1.7 . 2.0
\%” x ©on {&L

A
4. 2-500* Min. Isolation (dBY > 60 60 60 = N b -
79240* Max. Insertion Loss/(dB) 1.5 1.5 1.5 -] -
Max. VSWR (ON) 1.6 1.6 1.6 -:k' - =

G9240* Min. Isolation (dB) /% 60 60 \Q} 1 - -
Max. Insertion Loss (dB) N /g‘b 2.0 2.0 <(( - —

%&x. VSWR (ON) x&)\\\> 1.75 1.75 1.75 1.75 ”ﬁ
g

LY

Max. VSWR (ON) \ ~ 1.5 1.5 1@x\\> - - -
~ .l A7
9140T-500* | Min. Isolation (dB) Q%L r - 50 /:iEV’ 45 40 40
F9140T* Max. Insertion Loss é\% - 1.5 | <f 1.7 2.0 25
G9140T* Max. VSWR (ON %% F) - 1.5\N> 5 1.7 1.7 2.0
y 4 A\ A
9240T-500* | Min. |so|ation’§)’ E 50 "l 50 - - -
F9240T* Max. Inser: ioﬁ‘ ss (dB) 1.3 1.5 - - =
G9240T* Max. V ON or OFF) 1.5 1.5 1.5 - - -
2N\
9140W-500* Mij. \Ngtion (dB) - 60 60 60 60 55
Fo140W &.“3 sertion Loss (dB) - 2.0 2.0 2.2 2.7 3.
G9140wW* <~{(}a .VSWR (ON or OFF) - 1.5 1.7 1.7 2.0 2/{/6\
N\
9140AH-5® Nin. Isolation (dB) - 60 60 60 60 {50
F914CAH Max. Insertion Loss (dB) - 1.4 1.4 1.5 2.0\ ]/"2.8
', Max. VSWR (ON) = 1.75 1.75 1.75 Q\ 2.0
> {
9140AHT-500* | Min. Isolation (dB) - 60 60 60 | \g(K 50
F9140AHT Max. Insertion Loss (dB) —¢§> 1.6 1.6 1.8 X2'5 3.3
Max. VSWR (ON) ~ 1.75 1.75 1&4{ 2.0 2.0
Max. VSWR (OFF) \\‘1 </ 1.75 1.75 ,{o’ 2.2 2.3
sl 112 %QL
*Special-order product. Consult factory before ordering. %@‘L‘ & \) N
PERFORMANCE CHARACTERJBFIC! Survival Pow x/?/
Power Handling Capability | Units witfi L@* F or “W” suffix: TW average,
Without Performance Degradation 7_5\' ?'\”(1 H‘Sef ma?<. pulse width) %’%
Units without “T” or “W” suffixs Ccw or peak URits\idr T or "W suffix — </

« Input to any “ON” port: 1W avers
Input to any rs 1W cw or peak
Input to comma Qp 't TW cw or peak 75W peak (1 psec max.

%/ Input to common port: 1 ayérage,

75W peak (1 psec Zpulse width
A\ peak (1 p S P )
D 3&)

(1) Models prefixed with “F” or “G” are equipped with integrated TTL-compatible drivers; mode@»' Mout the “F” or “G” prefix are current-
controlled units and are furnished without drivers; models suffixed with “T” or “W” are noa-r % ive except a high VSWR will be present at
the common port if all other ports are OFF; models suffixed with “H” are high-speed%\

i

2>
205 )Y

t'to any “OFF” port: 1W average, )
)

Units with "T" or " & \b OW peak (1 usec max. pulse width) | 7
Input to any “OFF”%%}\ M0 mW cw or peak peak (1 u P Q‘é{“ ]/
Wittt




‘3\‘
Switching Characteris c)g@

SERIES 91/F91/G91

Units without “H” suffi
ON t|me ...............

Units with
Rise tim
FaII

Power Supply Requirements

SERIES 91/92/F91/F92
Driverless Units

and insertion loss
PORT OFF

Bias current required at each port for 9@&

Unlts W|thout “H” sufflx

KT%IIIIIII

91/92/F91/F92
h Integrated Drivers

250 nsec max. oI Input Impedance
TTL, low power SchotW\
one unit load. (A unit |

......... 250 nsec max. Units without “H” suffix

Sl

......... }8 nsec max. is 0.8 mA sink curfertran

......... nsec m 40 pA source rr&r |

--------- gg nseq m® Units with “H” suffix .......... TTL, adva é%gl&y

--------- 50 nMI- X one unit, [gad\dA&unit load

--------- is 0.6 k ¢urrent and
20 uxce current.)

500 nsec max.
500 nsec max.

Control Logic LogicX0” (—0.3 to +0.8V)
ort ON and logic “1”

é\ <(4 .0 to +5.0 V) for port
@) OFF.
SERIES Ggﬂ%a

Control Input lix nce .. Schottky TTL, one unit

load. (A unit load is 2.0
Contro%t(ggic

mA sink current and 50
MA source current.)

Logic “0” (-0.3 to +0.8V)

PORT ON (+2.0 to +5.0 V) for port
Units without *b%n, ... 50 mA OFF.
Units with “HZsuffnl’........ -35mA
Units With Integrated Drivers %\
(For one port Ot o (S
+5V £5% -12to =15V ‘V
Uni \ hout %‘
“H%Suffix 190 mA 60 mA %
Units With /\ )@
“H” Suffix 95 mA 60 mA /O /I{
Units With r" s
“HT” Suffix | 135mA 60 mA A %/Q)
SERIES G91/G92 % ‘J‘ 9&’
(For one port ON) /<'/\\
+5V 5%, 150 mA /1§
+15V 5%, 50 mA 7 /O
SS—r

7,
(1) For driverless uni ikéq/current pulses must be provided by user.
o)

&

&
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Seriges 91 and 92

\

SPAT Swit
.| Specificat

\{
OPTION (G09) ENV
Temperature Range

NTAL RATINGS Af&
tion No.

S
il

XBLE OPTIONS
Description

SLV%"? 110°C &) SMA female bias/control connectors
..—54°C to +110°
—65°C to +125°C 7 SMA male RF connectors
% 9 Inverse control logic; logic “0” for poé/’\\
_E/0 o L7 OFF and logic “1” for port ON (N
_ggog :g ﬂgsoc <<>’\ applicable to Series 91/92) A\-
MIL.STD.- 2;\;!} o 33 EMI fiter solder-type b trpr”
103B, C (96 hrs. at erminais - %
95%) 41* Internal video filter, mon port only
MIL-STD-202F, Method 42* Internal video fiiter, 0qtput ports only
213B, Cond. B (75G, 6 msec) 43* Internal video fiter, all ports
MIL-STD-202F, Method /\ 55 Frequcy 0.5 to 18 GHz. See page
204D, Cond. B (.06" dou!@ 167.
amplitude or 15G, ever 64A abe bias/control connectors
s less) ‘7 Go09 Gardnteed to meet Environmental
Altitude .......................... MIL-STD-20 %bod
105C, BY30/000 ft.) atings
Temp. Cycling ............... RoHS Compliant

Co \
MIL-STD- Method
10754G0nd."A, 5 cycles
*Not applicable t{@%ﬁ}‘gzagz See Video Filter Options on page 1567

I'.
@ » A \
[Eh ) T PO Gl FERALE
50 13T FOR Sk WLE [TY
(1) USED ONLY ON UNITS WITH IN DRIVERS
(2) +15V FOR G91/G92 SERIES
(3) NOT USED ON DRIVERLESS\Uf CEPT WITH OPTION 33

@)&

Dimensional Tolerances, unless otherwise indicated: . XX +

MODELS 91/92/F91/F92/G91/G92
Wi. 2 oz. (57 gr.) approx.

/%1;@

DIMENSIONS AND WEIGHT

07
207 )




-k
8LF9341T SP4T
ase & Amplitudie Matched

AL \if
K> MOD T
x Model’§9341T is a low cost high-performance
0 21 GHz . inatéd SP4T switch that operates over the full

¢ Frequency ran
« Isolation: 50°dB aneous bandwidth of 2 to 21 GHz with ON and
A%ﬂude matched

* Phase integrated circuit assembly of PIN diodes mounted-

¢ In-Lins

uts
flective

NG
&

microstrip transmission line.

FF times of 500 nsec. Design features include an‘®

'v
<

side while maintaining Amplit
between all output ports.

. The Model F9341T has all of the output ports c}w‘gw
I%} %/ ude and Phs hing
%& oder (Optional) @)
LVDS Interface (Optional) The Model F9341T is equipped 't?/@xegrated
. driver that is powered by +5 a oit supplies.
* RS-422 / RS-485 Interface (Optional) The proper currents required,to-Swiich the ports ON or
yyhich is controlled by

4%? are provided by the
O’ xternal logic signal‘s%)

&

208



)@\\gERFORMANCE c%naﬂ%ﬁ\ilsncs

CHARACTE&):

SPECIFICATION

<§>,$

Freq \S(gnge (GHz) 2-21 \__@\
. o. tion (dB) 50 ) Ve
sertlon Loss (dB) 5.5 %,
%@ % .VSWR (ON/OFF) 2.5 %

Phase & Amplitude Matching ‘
Amplitude Matching .............. 1 dB Typi V
Phase Matching .................. 12D @ﬂl
Switching Time )é

ONtiIMe.oeeeeeiiiiiiiee, ¥ec max.
OFF time....cccoeevveeeeeee o 0 nsec max.

Power Handling Cap%il%&)

Power Handling anjlity
Without Perfo
Degradatior<Z» ). oooveeennenn. OFF port 0.1 W cw or
\ peak
%/ ON port 1W CW or
%@ Peak
Survival Power

........................ OFF port 1W average,

10W peak (1 psec max.
pulse width) @mp. Cycling

ON port 1 W avelf\e‘,
75W peak ( e k;(
pulse v;%@‘
4§
Control Characteristics

Control Input
Impedance............» % ky TTL, two unit loads. (A
load is 0.4 mA sink current
nd 40 pA source current.)
Control Lo ic& ...... Logic “0” (—0.3 to +0.8V) for port
ON and logic “1” (+2.0 to +5.0V)
for port OFF.

Power Supply Requirements
+5V +5%, 190 mA
—12V +5%, 60 mA

K

OPTION (G RONMENTAL RATINGS

Operating
Range.... . M\X. 7. —54°C to +110°C

Non- Opﬁt}
% ure Range .....—65°C to +125°C

........................... MIL-STD-202F, Method
103B, Cond. B (96 hrs. at

95%)
ShocK......cccovcvveeiiiiiennn, MIL-STD-202F, Method
213B, Cond. B (75G,
6 msec) /\
Vibration........................... MIL-STD-202F, M.Q_o‘{(\
204D, Cond. B (.9g"
double ampli 5G,
whichever+
Altitude ............................. MIL-S 02F, Method

105C, Cend. B (50,000 ft.)
.................. t?‘ STD-202F, Method
&1)7 ) Cond. A, 5 cycles

AVAILABL S
Option No. escription

GO09 CGuaranteed to meet Enwronmentg}}\
%’ Ratings O
-12V & +6 to +15V
i &

RoHS Compliant

N
k’@\

o
&
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Model F9341T SP47
Specificato_ns




Y

. Mode
Cost SPAT:

\<
MODEL 2578 }@\

The Model 2578 is a Iovﬁe%t high-performance
terminated SP4T s%ha operates over the full

microstriy mission line.

The@l 578 is equipped with an inte® river
I [=

t 18 powered by +5 and —12 volt supoli he
r currents required to switch t@;}s ON or
QFF are provided by the driver, which¥s controlled by

external logic signals.

instantaneous banawiti of 6 to 18 GHz with ON an

OFF times of 2538 Wsec. Design features include a

integrated-eixcuit/assembly of PIN diodes mo@
©

_~\Frequency range: 6 to 18 GHz
é?)- Isolation: up to 55 dB

* Phase and amplitude Matched

¢ Non-reflective

Switch Model 2578




2578 Low Co“‘ SP4AT SW|tc

Switching Time
ON time
OFF time

Power Handling Capability

Power &
+5V

P%\{RMANCE CHARAC/BR]{@s\g‘
CHARACTERIS1@>

Frequency @EHZ) 6-18
Mln Isolatic 55
& Loss (dB) 3.5

R (ON/OFF) 2.0

W

250 nsec max.
250 nsec max.

Operating Temp
Range........ G

@V

. Non-Operati
Without Performance Temper ttn{n nge.....
Degradation ................... 500 mW Humi
Survival Power /ga
Input to any “OFF” port: e, 10W peak
ec max. pulse width) Shock.........ccovevriiiiinen.
Input to any “O %N average, 75W peak
o (1 usec max. pulse width) .
Input to mq%ort 1W average, 75W peak Vibration...........................
(1 psec max. pulse width)
equirements
+5% 5 mA Altitude .............c.cooenene.
—12V +5%, 60 mA

Control Characteristics

Control Input
Impedance

Control Logic

@p. Cycling
e —

Schottky TTL, two unit lo, s} (b?’

unit load is 2 mA sink %}L AVAILABLE OP

and 50 pA source curreni) Ootion No
Logic “0” (-0.3 t%) for port P )
ON and logic#17A+2.9 to +5.0V)

Go09
for port OFF.

&PTION (G09) % ENTAL RATINGS

&

?Q%iion
L@eed to meet Environmental
&Qtl. gs
G%O oHS Compliant

>
\@%%

%

iFe
N
/I;é\

-54°C to +110°C

—65°C to +125°C

MIL-STD-202F, Method
103B, Cond. B (96 hrs. at
95%)

MIL-STD-202F, Method
213B, Cond. B (75G,

6 msec)

MIL-STD-202F, Method/\
204D, Cond. B (.06"

double amplitude oi
whichever is |

MIL-STD-2 %

105C, C B ¢ OOft)
MIL- -242+, Method
10 D3 ond.

A, 5 cycles

A
V
N3
o

7
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Model 2578 Low Cost SP4AT S

' Specificat |

\iv_ \{“_
)@\ DIMENSIONS ygg GHT

, A&) 2.500 MAX <
PN \
(44.5)

\ RN
%Dﬁ g o\ Aao |

7 Wos-or S

ar

MODEL 2578

B |
\3 |1
14
ﬂ_ 6-18 GHz SWITCH ‘\:ﬁ
1 Il
oy & B
SIN : %@ \E
€ A B FPN o
g MI%WAVE %()
RN J SMA FEMALE
X5

ir

\23 \i(}@ONTROL
_ o ‘
¥ v
Nii
2> /}Z@‘\
Il_r\?IEUI% 0§$ ZIN DESI(_E:\IATIOC;&

RN

><J1.£

o
b%
F
A

ool < c N
| )
“r— B /{y;v c
1 -Ix|-| - \<\N/C A
PR I v 5 LSB \_O
1 1212 x %& MSB ‘

H ENABLE V

a ol -
a4 [ aTo

Dimensional Tolerance: otherwise indicated: .XX £.02; . b

oD

I



N

\

o

as|

=

N

¢ Frequency rang&’g
* |solation: Up™
e Allin-li

. Phas{\mplitude matched
. N@I ctive

K>
gg GHz

)
uts

!

32
HIOLAASE B0 Bl

@ IVHINTD

AN

Q

<gf

Switch Model 2600

to switeh e ports ON or
;;X)FF are provided by the r&vhich is controlled by
~ O’ xternal logic signal‘s%)
Y,

\3‘(

MODEL
The MV el 2600 is a low cost high-performance

minatdd SP4T switch that operates over the full

aneous bandwidth of 1 to 18 GHz with ON and

. FF times of 200 nsec. Design features include an
integrated circuit assembly of PIN diodes mounted@

microstrip transmission line.

S—r
The Model 2600 has all of the output ports gn An}:z*
side while maintaining Amplitude and P@yl hing

between all output ports.

The Model 2600 is equipped with @rated driver
that is powered by +5 and —12%up lies. The
t

proper currents required

()

2>
W
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Ser.\w 2600

e

e

tic

Arulaliey

I

cific

»@

STICS

CHAK&

\
PERFORMANCE %A@\T{Em
yd
N

Model
2600

Fr q@'l Range (GHz)
Min>lIsolation (dB)
%\ ax. Insertion Loss (dB)
/ Max. VSWR (ON)
Max. VSWR (OFF)

<§>,$
%@

1-18
50
4.4
2.0
2.3

\/\'
9§/§<ﬁ§<§NMENTAL RATINGS
re

755
Amplitude & Phase Matching ...... Designed‘wo. OPTION (GO
W‘E‘d Operating Te ¢
Switching Time %‘ Range...." L. N —54°C to +110°C
ONtime...cocoevevriereceee, 500 nseg rhaxy Non-Op
OFF time....cccveeeeeeeeennn. 500 ns . Tempiratdre Rande ... —65°C to +125°C

Power Handling Capability
Without Performance

Degradatipn
4&.} ......... 0.1 W CW or peak.
Qrt 0.5 W CW or peak.

Exaii
%p e Range

MIL-STD-202F, Method
103B, Cond. B (96 hrs. at

Input to any OFF p 95%)
Input to any ON@RQrt X..%.cc.ovv. ShOCK........oooveeeeeereeerenn. MIL-STD-202F, Method
Input to Co | ST 0.5 W CW or peak. 213B, Cond. B (75G,
/7, 6 msec) /\
Surviva {2}& Vibration..............cc............ MIL-STD-202F, Methe{o
.OK 204D, Cond. B (.
InRut™ y OFF port.......c....... 1w double ampli VSG
ave , (1 ysec max. pulse whichever i %
width . :
INpUt 10 any ON POt oo W Altitude ..........oooocovorveenn.. |1\/|0||§Cs -%,(gngtgggﬂ |
average, 75W peak (1 pysec max. / . ’ )
i Ipmp. Cycling ................. D-202F, Method
pulse width) 197 c A I
Input to COMMON port ......... 1w average 75 D) Cond. A, 5 cycles
peak (1 psec max. pulse width)
Power Supply Requirements %
+5V £5%, 190 mA AVAILABLE 2}
—12V +5%, 60 mA Optlon No. cription

Control Characteristics

Control Input &)
%Q% ky TTL, two unit loads. (A

Impedance.............
ad is 2 mA sink current
d 50 pA source current.

it
) >
Control Logicg\;. ...... Logic “0” (0.3 to +0.8V) for

@y

port ON and logic “1” (+2.0 to
+5.0V) for port OFF.

A&

@%

aranteed to meet Environmentey'\

R:It-llggzompllant ﬁ}
N
/‘i

7
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52600 SPAT Switches
Specifications

N

B%@%GOO DIMENSIONS

R
g{gk o
% l”

205 (5200

COMN. D=-SUB

ITTACANNDON DALSP
OR EQUIV.

410 {10413

P,
'

D

4<>

@)&

| 150 381 |
(1875) 147.63]

FUNCTION A
J1 CONTROL . O‘
J3 CONTROL ‘

+V V
GND &

N/C

N/C

N/C
N/C

J2 CONTROL

J4 CONTROL $

o) |
N/C (/(»
N/C,

AN

SN
>4

a;agjaom\lmmhmm—sg

Dimensional Tolerances, unless otherwise indicated: .XX +.02;
A I

J4

-

e
JI¥4ENs DLW

s

(e S

IWHIS VAS ‘N4OD 'q

R
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St

MODELS 9150-50 50-500
These switches provideigh-performance

characteristics ové ulti-octave frequency range.
The Model 9150-5¢ ers the 1to 18 GHz

frequency r.

0.2to4 %

are th s@c a
0@

that for the Models 9120-5

N

4

2T switches.

D 9250T-500

hese switches are non-reflective versions of the
switches described above.

SERIES F91 AND F92

The Series F91 and F92 switches are the sarie-as
corresponding Series 91 and 92 models, clgp};ze
units are equipped with integrated driv.c%

SERIES G91 AND G92

These switches are the same &eries G91 and
G92 SP2T switches except for e number of ports.

&

92 O-K
| (%ELS 9150T-500, 9150W-500
N

ile the Model 9250-500 cove
ge. This description and operafs

2

the

X,

&

Frequency range (Series 91):
1to 18 GHz

e Frequency range (Series 92):
0.2 to 4 GHz
. . ~
¢ Reflective and Non-reflective moc
Low VSWR and insertion lo
e Isolation: up to 60 dB

e Miniature size, light

Switch Model F9150
(WITH INTEGRATED
DRIVER)

n
L T
e AEAYE

Switch Model 9150-500
(DRIVERLESS)

2
22

2

K{))

ad
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7, \‘
/WV

QUENCY (GHz)
MODEL i
NO.M CUAAF{&TERISTIC 0.2-1 . 1/1& 2-4 4-8 8-12.4 | 12.4-18
9150-500* Min Y@uon (dB) - 480 60 55 50 50
F9150* rtion Loss (dB) \.J:( .5 1.5 1.5 2.0 3.0
. DMaRVSWR (ON) /\‘\;\)3 1.5 1.5 1.75 1.75 2.0 //3\

G9150* é/\gv‘in Isolation (dB) <7<> i 60 60 60 60 50 |

Max. Insertion Loss (dB) w\ - 2.2 2.2 2.4 3.0 u},

\\> Max. VSWR (ON) \,, - 15 15 1.8 20 O

9259-500* Min. Isolation (dB) 60 60 60 - N -
@ Max. Insertion Loss \{f 1.5 1.5 1.5 - @ -

Max. VSWR (ON) 1.6 1.6 1.6 - A S -
G9250* Min. Isolation (dB) 60 60 60 N - —

Max. Insertion Loss (dB) ?’/\ 2.2 2.2 \<<<) = -

Max. VSWR (ON) 1Y 15 15 L \<Q - -
9150T-500* | Min. Isolation (dB) )]7 50 5 ‘5/: )‘is 40 40
F9150T* Max. Insertion Loss (dB - 1.5 ‘5(\\ 25 3.0
G9150T* Max. VSWR (ON or 0|}) - - 15 | N 1 7 2.0 2.2
9250T-500* | Min. Isolation (dB 60 60 50 — — -
F9250T* Max. Insertion 14 A J 1.5 - - -
G9250T* Max. VSWR (ON.oi 0FF) 1.5 0 1 - - -
9150W-500* | Min. Isolat W - 60 60 60 60 55
F9150W Max. nLoss (dB) - 2.2 2.2 24 3.0 3.3
G9150W* Max. (ON or OFF) - 1.5 1.7 1.8 2.0 2.2
*Special-order product.'§ @E‘aotory before ordering. ¢§
PERFOR \C CHARACTERISTICS S </
Power \\12? Capability Switching Time® \ V‘

Without Rgrférmance 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 to common port: 1W cw or peak

Survival Power
Units without “T” or “W” suffix: 1W aver:

75W peak (1 pysec max. pulse w@g
g ’

Units with “T” or “W” suffix
Input to any “OFF” port: 1W

idth)

erage

10W peak (1 ysec ma
75W peak (1 p \@ pulse width)
Input to common% W average,
4§

Input to any “ON” porty
75W peak \ie\ max. pulse width)

¥ K

(1) Models prefixed with “F” or “G” are equipped with integrated TTL-compatible 3s) <{dels without the “F” or “G” prefix are

SERIES 91/F91/G91
(@] VIR {0 V=T

/\&FF tiMe ..o % max.
\‘_‘/</'\ ith Option 037/ 0 nsec max.
‘ ]/ SERIES 92/F92/G92

%%\L. ONtime..ueeeeeeeee » 500 nsec max.

OFF time............q&d \) ........ 500 nsec max.
&

N 2
W

)

N \
}@a

will be present at the common port if all other ports are OFF.
2) For driverless units, shaped current pulses must be provided by t sen
@ p p P y thays:

current-controlled units and are furnished without drivers; models suffixed \AQ ¥ or “W” are non-reflective except a high VSWR

218



Ser

W

i¢s 91 and 92 SP\ST Sw

Power Supply Requi
SERIES 91/92/F91/F92

Driverless Units o o
Bias current reqmr ‘%ch port for rated isolation <<7 peratlng R —54°C 10 +110°C
and msertlon on-Operating .... -65°C to +125°C
Driverless Units /\
Eglr’: OFEN )+ +gg m:: \ Operating ............ —-54°C to +125°C /O
Un|t i nteé;ell.t"e'tlzlnDrlvers Non-Operating .... —-65°C to +125°C
(,:or Mo bOrt ON) . +5Y £5%, 250 m \ Humidity ................... MIL-STD-202F, M
-12to —15V, Cond. B (96 hrs: )
\QES G91/G92 Shock........oocveeeeennnne MIL-STD-202F.’Adethod 213B,
(I‘-or one port ON)........ +5V :5‘%;, 150 mA Cond.B § msec)
+15V £5%, 60 mA Vibration.................... MIL-STBR02F, Method 204D,

Control Characteristics

SERIES 91/92/F91/F92
Units With Integrated Drivers

Control Input
.............. TTL, low power %g
unit load. (A is O 8 mA

/4,\\

Impedance

sink cur MA source Cond. A, 5 cycles
current
Control Logic ............. i (fk 3 to +0.8V) for AVA@ LE OPTIONS
%nd Io%clz: F1 ? (+2 Oto Option No. Description
or port 3 SMA female bias/control connectors
SERIES G91/G92 % 7 SMA male RF connectors
Control Input 9 | trol logic- logic “0” f t
Impedance . \’/"2).. Schottky TTL, one unit load. (A nverse c?n” roflogic; fogic or por%
\ unit load is 2.0 mA sink current and logic “1” for port ON (Not appllca @’
and 50 pA source current.) Series 91, 92)
contg%g, ............. Logic 0" (~0.3 to +0.8V) for 33 EMIfilter solder-type tnas/co@*%cz“0 inals
port ON and logic “1” (+2.0 to 41* Internal video filter, comm nly
+5.0V) for port OFF. 42* Internal video filter, ou o s only
*Not applicable to Series 92/F92/G92. See Video Filter Options on / 43* Internal video filter,
page 167 Frequency range@o 18 GHz. See page
** Not applicable to series 92/F92/C92. Minimum order buy of 1 167
switches 64A SMB male b(%ﬁ\@mtrol connectors
%‘ C37** 100n wilching time
& G09 meet Environmental Ratings
G12 pliant

AR

&Q
%&
O

Altitude ......... <

Temp. Cy

TI N@Q
turé Range

ith Integrated Drivers

@fﬂ[

9) ENVIRONMENTAL RATINGS

c@.oe' double amplitude
whichever is less)
| -STD 202F, Method 105C,

Cond. B (50,000 ft.)
MIL-STD-202F, Method 107D,

gﬁs




Series 91 and 92 SPAT Switches
Specifications .




5,
P

* Frequency rang{/(%rles 91): 1 to 18 GHz

. Frequency

d non-reflective models

. Refleq‘;z%n
and insertion loss

*s\o. tion: up to 60 dB
|n|ature size, light weig

Q@

N
Si m@ 1 9160-500
ORIVERLESS)

N

H

MODEL FRE1&0
=0l dive EWTTEN
EEN

il mai L,
W RWA R

KTF D
- SR

b
.
3 _I"\.| I\.

Q
h@y

(Series 92): 0.2 to 4 GHz

i

>

@s

60 500 AND 9260-500

switches provide high-performance
teristics over a multi-octave frequency range.

v%i

del 9160-500 covers the 1 to 18 GHz frequency

wge while the Model 9260-500 covers the 0.2 to 4

GHz range. Their description and operation are t
same as that for the Models 9120-500 and 922

SP2T switches. ‘
MODELS 9160T-500, 9160W-5 V

AND 9260T-500

These switches are non-reflec |\%ons of the
switches described above. /jg

SERIES F91 AND

The Series F91 anghF9Asy ches are the same as the
corresponding and 92 models, except the
i i h integrated drivers.

units are eq

SERI ND G92
These s are the same as the Series G91 and
G%P} S

witches except for the number of ports.

| 4
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5T Switches

AN

2
W~

&

AN
ODEL /‘Q _, ” [<'"REQUENCY (GHz)

NO.™ ) %Acmmsnc 021 | /4.2 2-4 4-8 | 8124 | 12.4-18
9160-500* ; lation (dB) -5ty 60 60 55 50 50
F9160* \Q\E:':s( sertion Loss (dB) ¢\\<:<’<<<> 1.6 1.6 1.8 2.2 3.4 N

_ O hax. VSWR (ON) /\wb})ﬂ- 1.6 1.6 1.9 2.0 227 \
G9160* /{/\S\'Min. Isolation (dB) /<'/\>V - 60 60 60 60 | .50
Max. Insertion Loss (dB) - 2.2 2.2 2.6 3.2 ‘ ig\
A Max.VSWR (ON)  \) - 1.6 1.6 2.0 22 M |
30-500* Min. Isolation (d zg’ 60 60 60 - \Q\u -
3¢ Max. Insertion Lo ) 1.5 1.5 1.5 - \ -
Max. VSWR (ON) 1.6 1.6 1.6 - k! -
G9260* Min. Isolation (dB) 60 60 60 - - -
Max. Insertion Loss (dB) %s 2.2 2.2 \Q) - -
Max. VSWR (ON) < 1.6 1.6 \<<(- - -
9160T-500* Min. Isolation (dB) ) L—;\ - 50 ‘5)<\/ V45 40 40
F9160T* Max. Insertion Loss (d8}> = 1.5 3 2.2 2.7 3.2
G9160T* Max. VSWR (ON or OF! = 16 | \¥. 1.8 2.0 2.2
9260T-500* Min. Isolation dm%\B‘ 60 60+ N> 50 - - -
F9260T* Max. Insertion/LossdB) 1.5 25N 18 - - -
G9260T* Max. VSWR (Qi{ or OFF) 1.5 ‘ 1.6 = - -
9160W-500* Min. Iso% (dB) - 60 60 60 60 55
F9160W Ma .h\s&tn n Loss (dB) - 2.2 2.2 2.6 3.2 3.5
G9160W* Na};\ﬁs R (ON or OFF) - 17 1.7 2.0 2.2 2.3
“Spec A | 2
Special-order produd Q(‘m It factory before ordering. &
PERF R@CE CHARACTERISTICS "“;
Powe: ling Capability Switching Time®@ Q\ﬁ‘l/
Without'Qerformance Degradation SERIES 91/F91/G91 %
Units without “T” or “W” suffix: 1W cw or peak ONtime ..o 2 gc max.
Uniits with “T” or “W” suffix OEF tmeI ............................. 50%stc max.
Input to any “OFF” port: 100 mW cw or peak With Option C37.................,2\100 nsec max.

Input to any “ON” port: 1W cw or peak
Input to common port: TW cw or peak

Survival Power

Units without “T” or “W” suffix: 1W averg@\

75W peak (1 pysec max. pulse wi
Units with “T” or “W” suffix e
Input to any “OFF” port: 1\% ge,
10W peak (1 psec \{\; 3¢ width)
Input to any “ON” Gx\;‘rg:}‘f average,
75W peak (1 O\Méx. pulse width)

Input to commori <(5r - 1W average,
75W pea@s ¢ max. pulse width)

X

@Qv

SERIES 92/F92/G92

ON time <(/\
OFF timéﬁﬁﬁﬁﬁﬁﬁﬁﬁw.f..ﬂ

500 nsec max.
500 nsec max.

222




=
Power Supply Requirerﬂ@ﬁg
SERIES 91/92/F91/F92

owwf@
r

ature Range

) ENVIRONMENTAL RATINGS

Driverless Units W|th Integrated Drivers
Bias current reqwre%%ch port for rated isolation <<7 Operatlng ST —54ZC to +11 OZC
and insertion Non-Operating .... -65°C to +125°C
Port OFFx 1%%?....%0 mA Driverless Units . . é\
Port % ____________ —50 mA <\ Operating SRS —-54°C to +125°C O
. - . Non-Operating .... -65°C to +125°C
Units Withnintegrated Drivers L l
(For%ort ON)........ +5V +5%, 315 m \ Humidity .................... MIL-STD-202F, WSB
-12 to —15V, Cond. B (96 hr h
SPRIES Go1/G92 SHOCK....vvrrrrererreee MIL- STD thod 2138
(Por one port ON)......... +5V +5%, 150 fhA Cond msec
+15V £5%, 70 mA Vibration.................... MIL 02 Method 204D,

Control Characteristics

Z

SERIES 91/92/F91/F92 - Altitude .......
Units With Integrated Drivers
Control Logic Temp. Cycli

............. Logic “0” (—0.3 to ¢ )fl?
port ON and logic\~ .Oto
+5.0V) for po F.
Control Input
Impedance............... TTL, Io(lgver Schottky, one
unit . (Atunit load is 0.8 mA
sin’(&%}nt and 40 pA source
wrrent.

7,
{Qogic “0” (-0.3 to +0.8V) for

port ON and logic “1” (+2.0 to

SERIES G91/G9
Control Logic {7

Option No.
3

7
Q +5.0V) for port OFF.
9
Cont
Impedernce............... Schottky TTL, one unit load. (A
unit load is 2.0 mA sink current
and 50 pA source current.) A 33
| | PG e e
*Not applicable to Series 92/F92/G92. See Video Filter Optionsn .
page 167 Y 42

*
** Not applicable to series 92/F92/G92. Minimum order @ %‘00 43
switches. 64A
037**
\%//Xg

S ¢
<
&

6" double amplitude
whlchever is less)

IL-STD-202F, Method 105C,
(,ond B (50,000 ft.)

{\ MIL-STD-202F, Method 107D,

AVAILABLE OPTIONS

Cond. A, 5 cycles

Description

SMA female bias/control connectors//o\

SMA male RF connectors

Inverse control logic; logic “0” fﬂ Owl
OFF and logic “1” for port

applicable to Series 91/ @4
EMI filter solder-type}éﬁco trol
terminals
Internal video f tet,common port only
Internal vid‘%}er, output ports only
Intern idep ¥iter, all ports

ias/control connectors
@ &c switching time
ranteed to meet Environmental
tings A

%J’

RoHS Compliant




% 4@
&k DIMENSIONS AND %ﬁ

@ -38(9,7) FOR SMA FEMALE (TYP) @

E0{12.7) FOR SMA MALE (TYP) r"'

(1) Used only on units with integrated drivers
(2) +15V for GO1/G92 Series @ 4(

(3) Not used on driverless units except with option 33 -«




Y{T‘
MODEL F9361T % K>
Model F9361T is a low c%igh-performance /
terminated SP6T switCi that"operates over the full \‘\ . .
instantaneous b d&va of 2 to 21 GHz with ON an <<<<) Frequencyirangs:i2ito,2iGhiz
OFF times of%c. Design features include a \) e Isolation: 55 dB

integrated \X ssembly of PIN diodes mou \ « Phase and amplitude matched %\‘,
microstr@ﬂ mission line. > ~—

N

The Motigl F9361T has all of the output pdsiS\gnone 7 NHETEED ‘ V’
ide “while maintaining Amplitude and®hasg*matching * In-Line Outputs @,
%@jen all output ports. o4 * Decoder (Optional)

Tie Model F9361T is equipped with ar¥integrated .
driver that is powered by +5 and —12 volt supplies. Bl ez (0)31{; h

The proper currents required to switch the ports ON * RS-422 / RS- I|1{e ace (Optional)
OFF are provided by the driver, which is controlled @ <<(
%\\

external logic signals. \\..

LIBEE4:1300M




FORMANCE CHAR)QC’@ISTICS

2

CI{ CHARACTERISTIC /K SPECIFICATION
2(,% FREQUENCY RANG@@‘@YO 2-21
0&’ MIN. ISOLATION @3} N> 55
</<',k MAX. INSERTIGN/LIDSS (dB) 5.5
MAX. vsw\k@N?OFF) 2.5

N
% e & Amplitude Matching %O

Amplitude Matching
Phase Matching

1 dB Typical

12 Deg. Typical

'

Power Supply Requirements
+5V +5%, 250 mA max
—12V 5%, 100 mA max

)
Al

Switching Time
ONtime.......cccooeerrrrinnnnnns 500 nsec max.
OFF time 500 nsec max.

Power Handling Capability
Without Performance
Degradation .................... OFF pp?@g) mw cw or

pe
N.goxt TW CW or Peak

Survival Power ...........< i port 1W average,10W

eak (1 pysec max. pulse
\% width)
< ON port 1W Average, 75W

Impedance.

<

peak (1 ysec max. pulse
width)

OPTION (G09) ENVIRONMENTAL RATINGS

Operating Temperature Range .............. —54°C to +110¢

Non-Operating Temperature Range....... —65°C to +12§j(9

Humidity ... MIL-ST,
....................................................... MIL-§% , Method 213B, Cond.

Vibration................ccocoeei i -SY 202F, Method 204D, Co
awhichever is less) /\
Altitude ...............ooooer, /1§ MIL-STD-202F, Method 10

Temp. Cycling .......cccoeeiennee.

AVAILABLE OPTgﬁgz$>

Option No. ﬁ/ ption
G09 ranteed to meet Environmental Ratings
G11 & +6V to +15V
G12 RoHS Compliant

<

Qi

ethod 103B, Cond. B (96\@(%%%

*MID-STD-202F, 50, Cond. B (50,000 ft)
7" N MIL-STD-202F, Method 10ZD\Cond. A,

/\ Control Characterlg}%
O Control Input

chottky TTL, two unit loads.
(A unit load is 0.4 mA sink
current and 40 pA source
current.)

Logic “0” (0.3 to +0.8V) for
Port “ON”
Logic “1” (+2.0 to +5.0V) for

Port “OFF”.
2

)
Nl

sec)
double amplitude or

5 cycles
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Ocificatidns

\{

2

. ‘|_
| mr.l’_'" |Jn RIS
Qo= IO
N i.

-'."..m /

DA
%@L

v
—
B

?IN})UT
P FUNCTION
\ +5V
/ N/C
J2 CONTROL
N/C
J4 CONTROL ‘\

.008

&

om\‘mm‘;wm

e
O

%, J3 CONTROL
N/C

J5 CONTROL
N/C
GND

13
14
15

A»@ |
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MODEL 2629 /)%B '
Model 2629 is a Low Cost’(r‘%pe ormance 4{
t

terminated SP6T swit erates over the full .
instantaneous bandwig 1 to 18 GHz with ON and <&) * Frequency range: 1 to 18 GHz
OFF times of 500

4 _ _ _ | * Isolation: up to 55 dB A
The Model 26% quipped with an integrated dr L /
% ¢ All in-line outputs Q

o

d by

that is po Ry*+5 and —12 volt supplies. Th
proper curreqis fequired to switch the ports X
OFF areu\ns;vi ed by the driver, which is contili

e%orm. ic signals.

—
¢ Phase and amplitude matcheﬁl V

* Non-reflective @a

Switch Model 2629

228



- ~AModel 2629 SPST S
\ | ‘fSﬁg(_:i_fic"a' )

\

A,
N N
, )@;ionMANCE CHARAG Mcs
, 1N
A el MODEL
& CHARACTERIST%
2629 | 2626-C99
% SN
% FREQUENCY RANGE (GHz) 1-18 2-21 /4(\\

& ok T
& MIN. ISOLATION (d8) 55 55 ) >

MAX. INSERTIGN'LOSS (dB) 48 55 %_
%D MAX. VY {ON/OFF) 2.2 25 /\;5\%

PHASE MATCHING BETWEEN 10 %
PORTS (deg, max) = /

AMPLITUDE MATCHID%ETWEEN w08 &}5-

PORTS (dB, max) -
HARMONICS @ +2¢ g8m (dBc, max) | -85"))> —35

2y 3
AN
//k Ccﬁg Characteristics

Switching Time &;
ON time....cccoeeecieaL S nsec max. Control Input
OFF time.......... 2 \».500 nsec max. Impedance.................. Schottky TTL, two unit loads.
Power Handli pability (A unit load is 2 mA sink
Without Periar e current and 50 pA sourpﬁ\
Degradq'o‘.\ OFF port 100 mW cw or peak current.) O
ON port 1W average Control Logic ................ Logic “0” (0.3 to +W. for
St ower OFF port 10W peak, Port “ON
Logic “1” (+20Q2¢~L5.0V) for
ON port 75W peak (1 psec Port “OF "
max. pulse width) /\
Power Supply Requirements /O
+5V 5%, 250 mA max S /7

—12V £5%, 100 mA max

%

)
§F
4{%

&
NS
<P

&
NS
<@




812629 SP6T Switches

cifications _

N
/@%N (G09) ENVIRONM \SATINGS
Opeﬁg emperature Range ............. »% td +110°C
- rating Temperature Rang .£65%C to +125°C
%lty ...:&MIL-STD-ZOZE Method 1038,
‘)& ‘)» Cond. B (96 hrs. at 95%) /\
@ T SOOI W) O MIL-STD-202F, Method 2138, <>

Cond. B (75G, 6 msec) —

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

& Cond. B (.06" double amplitude or %_’ V
15G, whichever is less) %
Altitude ............. X/ MIL-STD-202F, Method 105C,)é>

Cond. B (50,000 ft.)
Temp. Cycling .......ccocoeiiiieiiiiineeee e, MIL-STD-202F, Method 1070

A Cond. A, 5 cycles
‘\_0‘ »»‘
AVAILABLE om@ </<>\
Option No. m iption Q

Go09 ed to meet Environ%zl) tings

G12 HS Compliant




‘r_
%O%EL 2629 DIMENSION% -aEIGHTS

auB0 CE321] \“

@%% 4.71 [IIWA‘%), ~

B 0o Z

7 =

218 53 V

PIN OUT

FUNCTIONy ™

oy 1)

&) ~ NC
. J6 CONTROL

% 8 —12v
@ 9 J1 CONTROL

10 N/C
11 J3 CONTROL

&) %[} 12 NG ) 1o
Dimensional | To%unless otherwise indicated: .XX £.02; . +.008 13 J5 C‘R@PL

<> B,
AN 7

2 &
<,ge,$

07
231 )Y
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MODELS 9170-500 AN%Q F0-500

These switches provi gh/ rformance

characteristics over a ctave frequency range

Model 9170-500 cdversihe 1 to 18 GHz frequency

range while t el9270-500 covers the 0.2 to

cription and operation are t
e Models 9120-500 and 9220°¢

9170T-500, 9170W-5 %’

A 270T-500

These switches are non-reflective versions of the
switches described above.

SERIES F91 AND F92

The Series F91 and F92 switches are the same he
corresponding Series 91 and 92 models, ex
units are equipped with integrated drlvers

SERIES G91 AND G92 )@
eries G91 and

These switches are the same as
tnber of ports.

G92 SP2T switches except fo&)

N

same as ths
SP2T sy i?sQe..

A

A§ ency range (Series 91):
to 18 GHz

* Frequency range (Series 92):

0.2 to 4 GHz é\
* Reflective and non-reflective models O
e Low VSWR and insertion loss V
¢ |solation: up to 60 dB @«

* Miniature size, light weig

MODEL 9173
1-18 Gy FWITEH

fill
E:! Cll ki,
e AL

o

5% 415W
d1-COH

Switch Model F9170
(WITH INTEGRATED
DRIVER)

Switch Model 9170-50!
(DRIVERLESS)

Q‘,‘V
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w

Serigs 91 and 92 SRx"T Swi

AN

7 7
VIODEL K> A ' PREQUENCY (GHz)

NO.0) _CHARACTERISTIC 021 | A 2-4 48 | 8124 | 12.4-18
9170-500* Q?ation (dB) - <\) 60 60 55 50 50
F9170* ‘«g( ertion Loss (dB) \) 1.75 1.75 2.0 2.6 3.8

q,\p VSWR (ON) IZ 175 | 175 | 20 2.2 g%%
G9170*< 7 \S Min. Isolation (dB) %;S < 60 60 60 60 |-._50v
Max. Insertion Loss (d [ - 2.2 2.2 2.8 3.5 ‘ ]2.8
Max.VSWR (ON) = N - 1.7 1.7 2.2 2; M, 4
< -aoo* Min. Isolation (dBY </ 60 60 60 - NV -
Max. Insertion Loss ) 1.5 1.5 1.5 - \ -
Max. VSWR (ON) 1.6 1.6 1.6 -4 1K= -
G9270* Min. Isolation (dB) A 60 60 S N - _
Max. Insertion Loss (dB) y 2.2 2.2 \<<O - -
Max. VSWR (ON) S & 1.7 1.7 ol <<( - -
9170T-500* | Min. Isolation (dB) ) ]7 - 50 "7<\/ 40 40
F9170T* Max. Insertion Loss (dS? >, - 1.5 4)5 2 4 3.0 3.5
G9170T* Max. VSWR (ON or OFR = 17 |\ 2.0 2.2 2.4
9270T-500* | Min. Isolation ( B*)’%T 60 0 \y\ 50 - - -
F9270T* Max. Insertio é 1.5 1.5 - - -
G9270T* Max. VSWR (ON'gr OFF) 1.5 1.7 - - -
9170W-500* Mm Isol \ dB) - 60 60 60 60 55
F9170W* \iq ion Loss (dB) - 2.2 2.2 2.8 3.5 3.8
G9170W* }Ae R (ON or OFF) - 1.7 1.7 2.2 2.2 2.4
*Special-order prod&@hult factory before ordering. @
S—r
PERFQRMANCE CHARACTERISTICS A ‘ ]/“
Poweiaridling Capability Switching Time® Qe‘
Without Performance Degradation SERIES 91/F91/G91 \;,
Units without “T” or “W” suffix: TW cw or peak / ON t|r_ne .................................. C max
Units with “T” or “W" suffi /\\ FEtimMe ..o L ec max.
nits wit or o Sutix With Option C37................. A 0 nsec max.

S—
Input to any “OFF” port: 100 mW cw or peak ‘

Input to any “ON” port: 1W cw or peak ]/ SERIES 92/F92/G92 \%
Input to common port: 1W cw or peak %L_. ON tlmeb’\\> ......... 500 nsec max.
Survival Power \ OFF time......... \ </ ............ 500 nsec max.
Units without “T” or “W” suffix: 1 r;bb ; Z
75W peak (1 psec max. pulse&\) /\
Units with “T” or “W” suff|x A & 4/\
Input to any “OFF” por age, \O
10W peak (1 pse ulse width)
Input to any “ ” average %—-
75W peak ax pulse width) }é

Input to co n ort: 1W average,
75W,Qe sec max. pulse width)

(1) Modelsp%xed with “F” or “G” are equipped with integrated TTL-compatible drivers; models Wi o " or “G” prefix are current-
controlled units and are furnished without drivers; models suffixed with “T” or “W” are non-r 1 e e cept a high VSWR will be present at
the common port if all other ports are OFF.

(2) For driverless units, shaped current pulses must be provided by the user. /\q

A d
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91 and 92 SP*\T Switches

o N
_.flcat ons . 3 1%

il

Power Supply Requiren'xg@‘2 TI 9 ENVIRONMENTAL RATINGS
SERIES 91/92/F91/F92 ture Range

Driverless Units ith Integrated Drivers
Bias current required ‘%)h port for rated isolation peratmg -------------- -54°C to +110°C
and insertion lo on-Operating...... —65°C to +125°C
Port OFF %) +50 mA Drlverless Units A
Port O ,/k _________ 50 mA \ Operating ............. —-54°C to +125°C O
Units egrated Drivers Non-Operating...... -65°C to +125°C J‘"
(For o e tON ________ +5V £5%. 375 mA \ HUmidity ...........ccoooo.e. MIL-STD-202F, M 1038,

-12to-15V, 6 % Cond. B (96 hrs.%%&)
S%% G91/G92 % Shock........c.ccccernnene. MIL-STD-20 ethod 213B,

(Fol‘one port ON)......... +5V 5%, 190 Cond.B sec)
+15V £5%, 70 mA Vibration..................... MIL-STD*202F, Method 204D,
L. C B/( " double amplitude
Control Characteristics A or hichever is less)
SERIES 91/92/F91/F92 \-‘ Altitude..................a3 \MIL-STD-202F, Method 105C,
Units With Integrated Drivers ‘ ond. B (50,000 ft.)
Control Input Temp. Cyclln k MIL-STD-202F, Method 107D,
Impedance.............. TTL, low power Cond. A, 5 cycles
unit load. A un 0 8 mA

sink curre A source
current.) %
Control Logic ............. Logic X 3 to +0.8V) for

portQt) Ioglc “1” (+2.0 to
V) f

or port OFF. AVAILABLE OPTIONS
SERIES G91/G92 Option No. Description
Control Input X 3 SMA female bias/control connectors /\
Impedanc .......... chottky TTL, one unit load. (A 7 SMA male RF connectors /
unit load is 2.0 mA sink current 9 Inverse control logic; logic “0” for
and 50 pA source current.) OFF and logic “1” for port O
Control¥ ogic ............. Logic “0” (-0.3 to +0.8V) for applicable to Series 91 92 ’%SL
port ON and logic “1” (+2.0 to 33 EMI filter solder-type b .
+5.0V) for port OFF. terminals
*Not applicable to Series 92/F92/G92.See Video Filter Optlons 0@1* Internal video fllt mion port only
page 167 42* Internal video fllter/ Oytput ports only
** Not applicable to series 92/F92/G92. Minimum orde %‘ W 43* Internal Vlde all ports
switches

C37** SW|tch|ng time

Ve Go09 avanteed to meet Environmental %\

ti
G@\D Rc?l—llggéompllant %‘ V

il Siiiee
<<, P \i@’
&
@
<\”z*

. 2D
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DlMENSlON?g&VElGHT
MODELS 914/92/F9.%F92/G91/G92

Wt %2 gr.) approx.

I', 238(9,7) FOR SkiA FEMALE (TYP)
| S0(12,7) FOR SMA MALE (TYP)

(1) Used only on un
(2) +15V for G91/G92 Ser
(3) Not used on driverless

itsw'th tg rated driv

cept with optio 33\ /\

17‘
zé?&‘ —5

<<>\

+.02; XXX +.008
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F9180 and ¥ 5180W

ihand SP8T Swiiches
The Mo 0 and F9180W SP8T switches

oper, %requency range of 1 to 18 GHz.

TheyArL low-cost state-of-the-art, high isolation, low
jon loss units. For the Model F9180, the reflective

design, insertion loss varies from 1.5 dB at 1 GHz

4.4 dB at 18 GHz. The corresponding values for/\
the Model F9180W, the non-reflective design, are 4,’\
2.0 dB and 4.8 dB, respectively. Isolation variea‘ﬁum
65 dB at 1 GHz to 55 dB at 18 GHz. The V ﬂﬂt
for both designs ranges from 1.7 to 2.0, %ﬁ

ing
on frequency. These units switch in ra
nanoseconds. They operate over ure ranges
as wide as —54°C to +110°C a " stand RF power
1

levels as high as 75 watts k att average.
Nach model weighs 8.5 o&

* Frequency range: 1-1& GHz

 Reflective and@}ﬂective models
* High isol w w insertion loss and
VS

ime: 250 nsec

W
o SW|tc.

6 nd measures
4.65 x 1.5 x 0.75". Th&yare'powered by +5V DC and

dj or by +5V DC (Option
L“logic control and power

connector.

-12t0-15V DC
11). Individual }
supply con@? are made by means of a DA15P

Switch Model F9180 «)@

X
/»3»
®<¢\
<
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= “f
_ \Wlodels F91_§Q§3ndg
V1= .

|\ s
< % | 1A et e

RV B2
) 7 . |'{FREQUENCY (GHz)
7} y
WMODEL® RACTERISTIC 1-2 ,)32-4 4-8 8-124 | 124-18
. | a N

3 \.?.. Isolation (dB) > 65 65 65 ef\
F91a<\> ax. Insertion Loss (dB) <4¢\1 2.0 2.4 3.2 4K

A | MaxvswrON) (N 17 17 2.0 20 | ] 1 20
B, N Min. Isolation (d M| e 65 65 6 %q‘b 55
%wow Max. Insertion Lo 8 ) 2.0 2.3 3.2 % 4.8
' Max. VSWR (ON or OFF) 1.7 1.7 2.0 /[( . 2.0
*Special-order product. Consult factory before ordering. A &/ )
L
PERFORMANCE CHARACTERI TI&V Switching Ti %
Power Handling Capability ON Time <> ................ 250 nsec max.
Without Performance Degradati % OF%\; ........................ 250 nsec max.
FO180: .. 0. peak Poiver §upply
F9180W: P, %ﬁirements ................ +5V 5% @ 100 mA
Input to any &b \ —-12to—-15V @ 50 mA
“OFF” port:, ... X% 0 mW cw or peak
Input to any %
“ON” goxt <J)........ 0.5W cw or peak CONTROL CHARACTERISTICS
Input tS@atrmon CONTROL LOGIC /\
P ?\ .................... 0.5W cw or peak Logic “0” (-0.3 to +0.8V) for port ON ., O
SumnvivahBéwer Logic “1” (+2.0 to +5.0V) for port OFF V
%{90: ......................... 1W average, 75W peak CONTROL INPUT IMPEDANCE

(1 psec max. pulse width) 0.5 mA sink current, max. }@%
F9180W:
Input to any %\
“OFF” port............. 1W average, 10W paak= 7
(1 psec max. pul \34? &
Input to any %_,
“ON” port: ............. 1W ave eak

(1 psec m%ls width) "
Input to common <>
[oo] ¢ O 1W avérgge, 75W peak \
&jc max. pulse width) %& ‘\__

/<>%$>
(1) Models pr QW are non-reflective except a high VSWR %
%e(g nted at the common port if all other ports are OFF. /

N

2

a>
7Y
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s'F9180 and F2180W

ifications .

N

OPTION (G09) ENVIRO

Temperature Range
Operating ..............

... x54°CYo +110°C

Cond. B (96 hrs. at 95%)

Shock...... /<'> .......... MIL-STD-202F, Method
Cond. B (75G, 6 msec
vmm@ ................. MIL-STD-202F, Met% 4D, 11
Cond. B (.06" plitude 41+
or 15G, whiche less) 40+
Altitude ..o MIL-STD-202F, Niethod 105C, .
Cond. B (50,000 ft.) a3
Temp. Cycling ............ MIL-STD-202F, Method 107D, Go9
Cond. A, 5 cycles
S G12

*See Video Filter Options on page 157

|iFe
DlME@%ND WEIGHT

COMB, D~

iiT
JTAL RATINGS ACC S@B
Mati (0]

wer/logic connector

LABLE OPTIONS

Non-Operating ...... %@’C to +125°C w
Humidity '»8\) -STD-202F, Method 103%} ption No.

7

) 9

ES FURNISHED

Description
SMA male RF connectors

Inverse control logic; logic “0” for /4/\\
OFF and logic “1” for port ON ﬁn&v

+5V operation %‘
Internal video filter, co % t only
Internal video filter, o%r s only
Internal video filte{% ports
Guaranteed o eét nvironmental
Ratings

RoHS Sanliant
o

Ty PO ks, FERMALE [TYFY
e T e bkl i (T

ITT

2>

PIN | ‘SUNCTION

J8 CONTROL

J6 CONTROL

+5v

GND

J4 CONTROL

J3 CONTROL

J2 CONTROL

J1 CONTROL

© [ |IN |o o (& [0 [N | =

J7 CONTROL

=
o

J5 CONTROL

-
=

N/C

N/C ]
N

N/C -
STD Unit: -12vt%>

e,
Ot #ibv

-
n

=
w

=
'S

-
o

NX

MODELS F9180 and F9180W
8.5 0z. (240 gr.) approx.

>
V
N3
o

K

Dimensional Tolerances, unless othe@cated: XX £.02; XXX +.008

238
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2553 Series Madel 25555
Phase and Amplitude Matehed Switct

‘{
MODEL 2553 SERIEE /FQ)
Model 2553 series consisig’of SP8T-SP12T multi o .
throw switches. In this, sefie , all output ports are in- 7 A A G R
line and the ports @se and amplitude matched. %/Q?) * Phase matched
The 2553 serje§ consists of the following multi thr o Amplitude matched
switches: 77 7 L é\
7 * All in-line output ports O
< > o~
\ PE MODEL Q\ * Non-reflective \
%/ SP8T 2553;B9¢
%{) SP10T o583 Ry
SP12T 2553-B48

The Model 2553 series is equipped with an integrai/\
driver that is powered by +5 and —12 volt supplies.
The proper currents required to switch the por}ﬁ[ or

lled by

OFF are provided by the driver, which is r
external logic signals.

%%g
AR DD
i

\Q T
%ob 2R

= - 4

x..@> A ¥

y&/ S N
& %{; E \“‘O

Qv &3«)&)

a

o
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-B90 SP(T Switch

|f|catmns \

R

rd

K>

P /@;%RMANCE SPECIFIC
A Fﬁﬁ

><) (GHz)

UENCY
GE

: A

. CHARACTERISTIC
S »»
>
Y\
Min. Isolation (d s/
Max. Insertion L%{I

Max. VSWR one port ON
Max. VSWR OFF

18.0 S
)

n @Y

5.2
2.1:1
2.2:1 k

,/O)

W
Amplitude Matching @‘
(between any two output ports) ..., B max.
Phase Matching }@S

(between any two output port&r.g. ..... 30° max.
Switching Time

ONTime........ccccce....... 0 wse€ max.
OFFTime................ % Ansec max.
Power Handling

Without Performax
Degradatio K ......... 600 mW cw or peak
Survw%b ............ 1.5W cw
Power Supply Requirements

+5V £5%, 350 mA max
—12V +£5%, 100 mA max

Control Characteristics

Control Input %_ V
Impedance.................. Schottky TTL, two u %
(A unit load is 2
current and %

current.)

Control logic ................. Logic “0? 3t +0.8V) for
“ON” st& ic “1” (+20to
+5.0\\for “OFF” state.

Operating Temperatt@..mc to +70°C

Storage Tempera® ....... -20°C to +70°C

Q

AVAILs Q\Lg OPTIONS
%on Description

RoHS Compliant

240




Model 2553-B9C SPBT Sillite
Specifications

Sl
> o
<P g
/
g
2
ik
<P

CONT./PWR 3 S

a0 » m oulasm 0 o

2

S—r
. ‘_\7-
|74

A

“FUNCTION

N | =
—

O\
ST

N +5V

J2 CONTROL

J4 CONTROL

J6 CONTROL

J8 CONTROL

N.C.

A

N.C.

ZA\

F12v -~ v

OL

- o|lo|N|lo|o|sn|w

o

o

7~ 5 CONTROL

J7 CONTROL

- INc.

N.C.

GND

B




odel A-2470-XO

A
\

g Ye\l
¢ Frequency range: 8 to GHz
e All in-line outpu

¢ Non-reflecti

<\$ led

e Herme

N
W The Model IA-2470 series is equipped with an

\{T‘

MO X:2470 SERIES

Low Profile, slim hermetically sealed SW|tches

integrated driver that is powered by +5 and 1
supplies. The proper currents required to s
ports ON or OFF are provided by the dr|

controlled by external logic signals. 1@

IA-2470-XO SP9IT switch, is part of our product

ﬁ?
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N

|~ )

M
\

odel 1A-2470-XC. S

O L '_\‘5 - CR .

Y
}@ PERFORMANCEj ICATIONS
P - ’/‘S FREQUENCY

RANGE
&) (GHz)

& HARACT |
Al 2
N

< j
A
Min. Is ti&) 70 @. V
%@ Max. h%{tbn Loss (dB) 4.0
Max. VSWR one port ON 2.0:1 A§

Max. VSWR OFF 2.0:1 7

A\ X0\
/7
gz Nl
\ ]7 ‘22/
Sv:)it'\(lzl_'ll_ing Time @‘ OPTION (GOQr IRONMENTAL RATINGS
ime.....cooovevevennnnnn. 25 nsec ) .
OFF Time...........o...... 25 nspc X, Operating TR AU e 10 485°C
Switching Rate................. 1 ‘@g max. Non-O%*\g Temperature
Power Handling Capabili Range........cccocoeene. —55°C to +125°C
Without Performange Humidity .........cccoevneeee. MIL-STD-202F, Method 103B,
Degradation..3%)\Ny, 100 mW cw or peak Cond. (96 hrs. at 95%)
Survival Powé\.$//...@25°C 1W cw ShOCK ..o, MIL-STD-202F, Method 213
P R . t Cond. C (100G/ 6 msec) </
ower < u%o equirements Vibration....................... MIL-STD-202F, Method204D)
+5\W +2%3»250 mA max Cond. G (30g PEA
70, 110 mA max Altitude ....oovooooooo MIL-STD-202F, Meffodr105C, Cond.
Control Characteristics T Shock C&TE’@?%“') g b
ap. Shock.................. -STD-2 lethod 107D,
TTL Control, /}‘g g%@c‘ 2 -55°C 10

Cond. A;
“0” = Insertion Loss, “1” = Isolation - O +125°C /

\ | R — MIWOZ{ Method 112C,
%, nd. € 5x10-7
% Salt Spray ............» T?%%STD 202F, Method
Ag/{@ <'<).\ 01D+EST, Cond. B
\

OPTIONS v

)
1. Other Fre U% Bands %. V
2. Reflecti\%}% %
3. Diffe@}\o tline

4@3 akage Requirements k

5.

ign GO9 - Guaranteed to meet Environmental Ratings &

D

The switch can be su;@with various options %l p— O
please consult ﬁ\rsn re details.

N

a>
s Y
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BllA-2470-X0 SPIT Switch
pecifications

_
AR

N
DIMENSIONS Abggv HT

3

LN t_- N
1.>)*>'
UNPAINTED SIDE/ <
| |-
N
|

TYP. & PLCS.




2553 Series Madel 255

Phase and Amplitude Maj

Y{\l
MODEL 2553 SERIE

Model 2553 series con of SP8T-SP12T multi
throw switches. In thi seﬁ 3, all output ports are in-
line and the ports q'% iase and amplitude matched.
The 2553 serjgs ®0
switches: %\)

PE

& &

\ MODEL o\
%z SP8T 2553.BY¢
M,
b SP10T 5533y
SP12T 2553-B48

The Model 2553 series is equipped with an integr.

driver that is powered by +5 and —12 volt supplies., é

The proper currents required to switch the port or
OFF are provided by the driver, which is

whieeh
external logic signals. )@@‘
&/X

\\/)‘e)\)

>

nsists of the following multi thr%vj\\\)
<

é\o ¢ Phase matched
e Amplitude matched
¢ All in-line output ports

* Non-reflective

“H I H D
X BOED N
& VYEIERD E‘

Switch -39

7
58
&&\i&)

PN

245 )




\{V
ANCE SPECIFICATI /?»(é/\
EQxiNCY RANGE
%??g SO o

\ r

‘»&%) ARACTERISTIC ‘»iﬁ\b 5.0 12.0
to
1

< to

</¢\ 2.0 18.0
)

& Min. Isolation (dB) & 70 70

%D Max. Insertion Loss (%{) 4.3 5.6

Max. VSWR one port O 2.0:1 2.0:1
Max. VSWR OFF 2.2:1 2.2:1

Amplitude Matching

(between any two output ports) ... &18 max. &
Phase Matching
(between any two output ports).\,...... 30° max.

Switching Time
ONTime.................... X00%seC max.
OFFTime...............z SOdnsec max.

Power Handling abi

Without Performan
Degradatie { ......... 600 mW cw or peak

Survi@v ............ 1.5W cw
Power Supply Requirements
+5V +5%, 350 mA max
—12V 5%, 100 mA max A

\_,<>

Control Characteristics
Control Input

Impedance.................. Schottky TTL, two u | (A unit load is 2 mA smk%%@
and 50 pA sourc ent.
Control logic ................. Logic “0” (-0, %
for “OFF” stfg \
Operating Temperature......... 0° %’
Storage Temperature...... :&}70% %D
AVAILABLE OPT@
Option No. I..\cr' ption
G12 ompliant

) for “ON” state. Logic “1” @ +5.0V)

246



s

WNLva —m/é'

2716

%‘T

o\

Hlﬂd‘é@

—%

K
S

4@”

DIMENSIO mEIGHT

2.27

(57.7)

7.

“f

&HDIE 44
%&ﬂ:u @@

.

%R

HOLIMS 10LdS
G6EG-€95Z * T3A0KW

ces, unless otherwise indicated: .XX £.02; . XXX +.008 %}
<<>\

ad

PIN OUT

B

AWNED

J2 CONTROL

N J4 CONTROL

J6 CONTROL

J8 CONTROL

J10 CONTROL

N.U.

-12V /'.\

J1 CONTRGDS

J3 CONTROL

A

ONFROL

- \JMNCONTROL

J9 CONTROL

N.U.

GND

247 ¥




\

* Frequency rang
* Non-reflective

e Internal Deq%%)
o Herme@s

e&t:%oo MHz

led

-2060 SERIES

KA 2060-LK SP10T switch, is part of our
o uct line of Low Profile, slim hermetically sealed

witches. It is a Low Frequency SP10T switch. A

1>

ON or
co tro led by

The Model KA-2060 series is equipped with a
integrated driver that is powered by +5 v
The proper currents required to switch
OFF are provided by the driver, whic
external logic signals.
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Modei KA-2060-VV & " G

&= o ‘
O > e e
}@\\P%RFORMANCE SPE/?le@I\&)Ns
A, -
/‘g /' |FREQUENCY

rd
RANGE
(MHz)
CHARACTERISTIC

@%) %: 20.0 A
to
<<>\ @ 2,000.0 ‘\- <@
A
& Min. Isolatio d& 60 @. V
%O Max. Inserti ss (dB) 6.0
' Max. VSWR one port ON 1.7:1
Max. VSWR OFF 1.7:1 k
2 &L
. v Z
Svgtﬁl-}mg Time % OPTION (G09) EMVIRONMENTAL RATINGS
ime...........ccooeee 2 msecny :
. Operating Tempepature
O'FF'Tlme .................... 2ms . Range’ s . N -10°C to +85°C
Switching Rate................. 0. y Z max. Non-Opé¥aiirig Temperature
Power Handling Capa% Range...l.............. -55°C to +125°C
Without Performanse Humidity .................... MIL-STD-202F, Method 103B, Cond.
Degradation. 3 5»20 mW cw or peak (96 hrs. at 95%)
Survival Powers.S//.... @25°C 500 mW cw ShocK........ccceeveevenne. MIL-STD-202F, Method 2138%
) C (100G/ 6 msec)
Power § “Wg Requirements Vibration................. MIL-STD-202F, Method 2040, Cond
+5M +2%% 250 mA max G (30g PEAK) ]2
Altitude. ...................... MIL-STD-202F, Me @Su, Cond.
Conirol Characteristics C (70,000 ft.)
4 Bit decoder BCD Tenin. Shock............... MIL-STD-202F; [detiyod 107D, Cond.
? A, (5 cycles) -65°C to +125°C
‘\Sea .............................. MIL-STD 202§, Method 112C,
X 10-7

Co
@- Salt Spray ................. F.-STD 202F, Method
D+EST., Cond. B
R S
OPTIONS P, \
The switch can be suppl&#th arious options L </'\
please consult us for.moi ails. %@ ‘
1. Other Frequ@ \ %‘ V
2 \

2. Reflective

3. Differen ti )@
4.Videq Leak /[g

Requirements
7

- Guaranteed to meet Environmental Ratings &
<<>\%$>
Al

a>
o ¥

24



odelkKA-2060-VV $P10T Switch

Specifications

| r_%\
Nt v
&

,}}&)

7
4 BIT DEC Dﬁv

]

D | = D == O] ©f=

o
1
0
1
o
1
9

1B GHREBEEEE

[

e

& /
é a/
Dimensional Tolerances, unless otherwise indicated: .XX +.02; )@@‘
A r®
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NN
MODEL KA-2970 95%@%/\

Model KA-2970-LK: wﬁT witch, is part of our
product line of Lov@ 17e, slim hermetically sealed

switches.

The Mot

&

<‘<§
S
e NG

2970 series is equipped with & >

intetraiio river that is powered by +5 and %12wolt
up% The proper currents requireq‘: wit¢h the
oriveY, which is

N or OFF are provided by
olled by external logic signals.

* Frequency range: 1 to 18 GHz
¢ All in-line output ports
¢ Non-reflective

¢ Internal Decoder

e Hermetically Sealed

¢ Low Profile




- A-2970-LK SP10T Switch A

FORMANCE smcme’é}g

I/‘S / REQUENCY RANGE
&) > (GHz)
CHARACTERISTIC
2 e 2
<<)~\ @ 10.0 18.0 \-O
>

SO ) Vs
Min. Isolation (¢!B) 70 60 @.
%@ Max. Insertion (dB) 4.1 5.6
Max. VSWR one port ON 2.0:1 2.0:1 L

Max. VSWR OFF 2.2:1 2.2:1 &

)

Vi

B
*’Q. Z

Switching Time a}%\% OPTION (G09) %@\IMENTAL RATINGS

L&

ONTime.........ccuvveennn. 500 nsec m Operating Tempe
OFFTime........c......... 500 nsec Range. A Y. -40°C to +85°C
Switching Rate................. 0.1 MH% Non-Operatin@%\perature
Power Handling Capability Range...................... —55°C to +125°C
Without Performance Humidity ..................... MIL-STD-202F, Method 103B, Cond.
Degradation...... ..‘)@%W cw or peak (96 hrs. at 95%)
Survival Power ¢2aN\.@25°C 1W cw ShocK.......ccoevvvveeeenennn. MIL-STD-202F, Method 213B, Cond,
C (100G/ 6 msec) /\
Power Sup {\log\éﬁbqu'rements Vibration................. MIL-STD-202F, Method 204D fbﬁd
+5V £ A max G (30g PEAK)
—12Vs 00 mA max Altitude...............cc.c..... MIL-STD-202F, Method ?@gond
. C (70,000 ft.)
Control Characteristics Temp. %k ............... MIL STD-202F, ﬂ%?D Cond.
4 Bit decoder BCD , (5 cycles) - +12

..................... MiLsSN'R 202F, Method

OPTIONS )é/\ ST, Cond. B
1. Other Frequency Bands A§ <>’ /\
2. Reflective e \ /A
3. Different Outline &) %’ %
4.Video Leakage Requiregpnts ‘ V
5. Option G09 - Guar<\ 1o meet Environmental Ratings @
Q)
<>

SQAT. e, MIL STD 202F M&thod 112C,
]7 Cond.Ci&)
@mt Spray

252
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e

Y

eries Model ’<’ >53-B48

f-\\

* Frequency range: 6 N;.r{GHz
* Phase matched
e Amplitude

b | 'a'l'.i.l'.'lI!lhIE

S YTHIANID

.

1ZLdE

v/ |gra-esse < 1agom

7

Switch Model 2553-B48

MOD SERIES
Mo g/ 553 series consists of SP8T-SP12T multi

tches. In this series, all output ports are in-
d the ports are phase and amplitude matched.

‘%%*

/ he Model 2553 series |s

% Q; e 2553 series consists of the following multi throw/r\
e Allin g\} t ports /k switches:
* Non-reités \<’ TYPE MODEL NO. } V,
s’ SP8T 2553- BQQ2
%O SP10T 2553%&
E sP12T A% -B48
:

ed with an integrated
and —12 volt supplies.

drlver that is power +5
The proper curre ired to switch the ports ON or
OFF are provi tr driver, which is controlled by

external lo ICi
S
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)@\\i

-—

~—

ICATIONS

PERFORMANCE}

@%

%y\

FREQUENCY RANGE
& (GHz)
CHARACTW 6.0 12.0
to to
</¢\ 12.0 18.0
A
Min. Is ti&) 70 70 Q
Max. Irisextion Loss (dB) 4.3 5.
Max. VSWR one port ON 2.0:1 .0:
Max. VSWR OFF 2.2:1 )\/2., H |

Vi A,

Amplitude Matching
(between any two output ports

Phase Matching
(between any two output
Switching Time
ONTIime.........ccceeopmeee )

AN

)@\%ds max.

—A
I

)
&

.. 30° Max.

ec max.
0 nsec max.

Power Handli ili
Without Perta QA ce
............. 600 mW cw or peak

Degr g 1
er ............ 1.5W cw

Powet;Supply Requirements
+5V +5%, 350 mA max
—12V +5%, 100 mA max

Control Characteristics

Control Input

Impedance.................. Schottky TTL,

and 50 pA so
Control logic ................. Logic “0”

for “OFF}/%7
Operating Temperature.......: to
Storage Temperature....&

AVAlLABLI%@\su ONS

Option escription
oHS Compliant

G12

+70°C

2

\.r

ds (A unit load is 2 mA

two™
cu

0°C

2

)
Nl

;/X
%8V) for “ON” state. Loglc@ to +5.0V)




81:2553-B48 SP12T Switch

acifications

A

el
mWe0® nm)

X" DIMENSIONS AND WEIGHT

&

PO O 0L s O O SO SO SO SO SIOL

%
‘?

%

&

PIN OUT

FUNCTION _

+5V

e
1

J2 CO,

J4 CONTHOL

;7 Jg'SonTROL

J8 CONTROL

“J10 CONTROL
J12 CONTROL

-12v

J1 CONTROL

J3CONTROL |

J5 CONTROL.__|

J7 CONTROL "7-

Jo C

MONH-OL

rd

A7 . IXaho
A

&

RN
%
Dimensional Tolerances, unless otherwise indicated: . XX +.02; @)

D,

A
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MODEL NA-2750 Sﬁ
Model NA-2750- C 3Fswitch is part of our
product line of sI|m hermetically sealed
switches. %
The MO@2750 series is equipped with @
inte river that is powered by +5a 2%olt
%The proper currents require tc the
%& N or OFF are provided by t e WhICh is

olled by external logic signals.

%\\{T

4

e Decoder

N\
X

M
-

LA

,6}»

¢ Low Profile

I'!

4{ Frequency range: 5.3 to 7.5 GHz

&a} * Non-reflective

¢ Internal Decoder
¢ Hermetically Sealed

'H !’

HA-F1%8-C0
EH-0 L
i %3‘




“Veszon
‘A-2750-C0 5P13T Switch

\\ﬁ

FREQﬁ {

\Z%

ARACTERISTIC N

@&\ e o | 2 ,@@V
| G

Max. VSWR one port ON 1.8:1
Max. VSWR OFF 1.8:1 /

\..: O> ‘%}&
ptlon (G09) ENVIRQNMENTAL RATINGS

Switching Time %
ONTime...................... 100 nsec % Operating Temperal@

OFF Time........c........... 100 ns Range..........<5,...) 0°C to +70°C
Switching Rate................. 0.1 Non-Operating erature
Power Handling Capab||| Range.............. A —55°C to +125°C
Without Performanc Humidity ..................... MIL-STD-202F, Method 103B, Cond.
Degradation.....: e%w mW cw or peak (96 hrs. at 95%)
Survival PoweriZn @25°C 1W cw ShocK......cccoeeeeeeeeenennn.. MIL-STD-202F, Method 213B, Cond
C (100G/ 6 msec)
Power Sug ‘{Y Requirements Vibration.................... MIL-STD-202F, Method 204D, C M.
°o, mA max G (30g PEAK) V.
-12\/ 140 mA max Altitude ....................... MIL-STD-202F, Method 1 %gn
C (70,000 ft.)
. an Temp. Sheek............... MIL STD-202F, Meth Cond.
Control Characteristics s o +£ @ on

O A, (5 cycles) -55°
4 Bit decoder sea\ﬁ ....................... MIL STD 202F M d 1 120

]7’ Cond.C 5X®
@spray ................... M|L-S%ﬁ ethod
OPTIONS «4/@ 10/(?)'4- Soone B

1. Other Frequency Bands

2. Reflective &

3. Different Outline & %& ‘
4.Video Leakage Requir%%a \ V
5. Option G09 - Guar &\lo meet Environmental Ratings )@%‘

:
& 0

%
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odel O A-2750-CO

/]@ f@v\%so SERIES
* Frequency range: 5.3,%5 GHz

¢ Non-reflective el @A-2750-CO SP14T switch is part of our

« Internal Dec r&) | | Chc(:atsfme of Low Profile, slim hermetically sealed
e Hermeticall d 0’/%
* Low Pr ‘/Q’ The Model OA-2750 series is equipped with a
D \ integrated driver that is powered by +5 and_- 1%\?

e@ ct supplies. The proper currents required to.&

RDE RODU - ports ON or OFF are provided by the &2 ich is
ALO RE ORES controlled by external logic S|gnals
sPEG\ BEFO
TORY
/G

260 X7




FREQUENCY RANGE
(GHz)
2\
5.3to 7.5 \-‘ O

(dB)

Min. Jsolati Y
Maxi tion Loss (dB)

Max. VSWR one port ON

Max. VSWR OFF

50

@“

Switching Time
ONTime........ccceevneene 100 nsec nx
OFFTime........c..ccoe... 100 ns X

Switching Rate................. 0.1 MHZ\max.

Power Handling Capabil%
Without Performa

Degradation

200 mW cw or peak

25°C 1W cw

Survival Pow%'ﬂ\.....
Power S equirements

mA max
140 mA max

+5V
-12V 4

Control Characteristics
4 BitTTL

OPTIONS

g%‘ Salt Spray ..............4 %
The switch can be supplied }%\ afidus options. @

Please consult us for more gg ils.
1. Other Frequency Ba%
2. Reflective

3. Different Outliri
4.Video Lea Requirements

5. OptionC$\3- uaranteed to meet Environmental Ratings

Q

Option (GO <}ONMENTAL RATINGS

’/O ))

Operating Te ture
Range/ . . Y............ -20°C to +70°C
Non-Opeis gTemperature
Range...........ccccceennn —55°C to +125°C
Humidity ........................ MIL-STD-202F, Method 103B,
Cond. (96 hrs. at 95%)
ShocK......c.ccoevevcereiienns MIL-STD-202F, Method 213B,
Cond. C (100G/ 6 msec)
Vibration....................... MIL-STD-202F, Method 3048,
Cond. G (30g PEAK)
Altitude ..................... MIL-STD-202F, M %J.O
Cond.C 70
Te Shock.................. MIL-STD od 107D,
O Cond. A Ie -55°C to
D +125°
‘b@hl ............................. MIL-S F Method 112C,
x10-7

D 202F, Method
01D+EST., Cond.B

e
e
N3
4@

7

%0&

o
&
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Mode; PA-27¢

Low-Prof.Ie Absorptive S‘P1 5T S .

\{T \g
MODEL PA-2750 S %

* Frequency range: 5.3 to 7.5 GHz

Model PA-2750- CWT switch is part of our é?) * Non-reflective
product line of e, slim hermetically sealed% « Internal Decoder

switches.

% * Hermetically Sealed @\
The M -2750 series is equipped wit * Low Profile ‘\'
mte%? river that is powered by +5 a 1 olt e Decoder V

The proper currents requir: o Swvitch the
ON or OFF are provided by tfi r, which is
ntrolled by external logic signals.

7
&?ﬁ'l; Lo

. .- T O R~ S

N | =
- 411

4§ /@\0;: |
e *

&
&) ;iﬂ 4;:;_:,




\

A-2750-C0 SP15T SW|tch A

- - - QV
ANCE SPECIFICATI /?»(é/\

FREQﬁja\

&
RS 2>

\ A% ) Vs
Min. Isolation (dB) 50 %
%D Max. Insertion Loss (dB) %O 45 %

&RACTENSHC

Max. VSWR one port ON 1.8:1

Max. VSWR OFF 1.8:1 e

O) A
Switching Time % PTION (G09) ENVI@IENTAL RATINGS
ONTime.........cccveeeenns 100 nsec m% Operating Temperatu@

OFFTime...........cc....... 100 nse Range ...........ah .0 -20°C to +70°C
Switching Rate................. 0.1 MHz max Non-Operating @ature
Power Handling Capability& Range ..........X....... -55°C to +125°C
Without Performance Humidity........ccooovroenenen. MIL-STD-202F, Method 103B,
Degradation.....,, : MW cw or peak Cond. (96 hrs. at 95%)
Survival power<v> 5°C 1W cw ShocK...cooveriieeeeen MIL-STD-202F, Method 213B,
Cond. C (100G/ 6 msec) o
Power Supj I}\Fs quirements Vibration .........c.ccoeeeeneen. MIL-STD-202F, Method 204D,
L5V + MA max Cond. G (30g PEAK) ) Ve
-12V %&40 mA max Altitude. ..o, MIL-STD-202F, Method 1%
Cond. C (70,000 ft.)
. Temp. Sho@is,.....ccucvee... MIL-STD-202F, Metr.dr@y ,
Control Characteristics &\ Cond. A, (5 cycl °§ 1o
+125°C Ve

4 Bit decoder §a| }7 _____________________ MIL-STD 20%hod 112C,

Cond.

Spray ................... MIL- %? Method
OPTIONS K@b , Cond. B
The switch can be supplied with va%s options. \ A
Please consult us for more de% %’ ,\_‘ </'\
1. Other Frequency Bands %D ‘ ]7,
2. Reflective *%%’ %‘
3. Different Outline Q %
4.Video Leakag&t ements Ai/)/@

5. Option G%O ardnteed to meet Environmental Ratings g

>
\@%%
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Mode} PA-2750-CO SR15T:Sil
' Specifications




¢ Non-reflective
* High Isolation, L rt|on

Loss and VS
¢ Switchin >500 nsec
{o\

Switch Model 1744

\e\l
* Frequency Range: 2-1 i %

ener @ave Corporation’s SP16T PIN Diode
SW|t odel 1744, covers the 2 to 18 GHz frequency

switch exhibits a maximum insertion loss
dB and an isolation of 60 dB to 14 GHz and

to 18 GHz. The switching speed is 500 nsec

»vaxmum This compact unit measures 4.5 x 4.0

SR

0.75". Power supply voltages are +5V and +15V
and it is controlled by 7-bit TTL binary logic. Th "snmtc
operates over the temperature range of —40°C

+85°C. %‘




PERFORMANCE CH
Frequency ................~.

Insertion Loss.....
VSWR (ON or
Isolatlon

SW|tch|n\ §

\I§RISTICS
..2.0t0 18.0 GHz
6.0 dB max.
..2.0:1 max.

60 dB min.to 14 G
50 dB min.to 18

500 nsec max

@ﬁw

ntroI Input Impedance ....

Control Logic

n Ilng Capablllty

Input to any ON port
Input to common port

Survival Power
Input to any OFF port

Pov%/
Performance Degradatio
put to any OFF port..... 100 m or peak
1W cw oY peak

Connector.............cooevvvuennnnn.
Operating Temperature

1W cw or peak

1W average, 10W pe@
(1 psec max. pul

+5VDC at 250 mA
+15VDC at 100 mA

TTL, two unit load.

(A unit load is O.Eiwry\

sink current and
source curren

5-bit TTL

(Decod utV
DA-15P Niyttipin
0° °C

width) ‘ ‘%’
Input to any ON port....... 1W average;s l@k %
(1 psec ma» Q
width) N\
Input to common port..... 1W, , 75W peak
( C max. pulse
&' tr
D 2N
&\ DIMENSIONS AND WEIGHT </
%D - - ,ﬁ% IONS
T3 ig0-m PIN CTION
NOT USED
b - ﬂf’{%‘.‘h’:ﬂ‘m' 4' +15V
........... ' 3\ NOT USED
g 4 NOT USED
H = 5 NOT USED
e i 6 CTL-3 (MSB-2)
pa—— ] FURRACE 5 il _w . 7 CTL-5 (MSB)
_,/"‘ . ' y/lgstn 450 -6 8 CTL-6 (MSB-1)
mat:::mn % 1 : / 9 GND
MAE WL - K08 H . O 10 GND 5
LEs] H h. T 11 CTL-2 (Lg{y
H i 12 NOT US| Pilk
- ) 13 T sB)
ASTING, SURFADE = i et _T 14| o "!DiUm
. a8 15 ;0N ) M
e Jis  JiE
<¢\ #P_.- = B TYP Eﬂﬁ FERALE 2 w
%{) MODEL 1744 %
Wt. 15 oz. (426 gm.) &
25
Dimensional Tolerances, unless otherwise indicated: .X /b Q;Z)( +.008
& "+:|'-:'
/\
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6T Rhase and

128~

Amplit

)

<

NS

/ v
7
* Frequency range{‘k&\}o 8 GHz

¢ Phase mat

: Amplit{%@

Non-ret

N

hed

Se.@kpm 6
%‘%enes PA16 Non-Reflective SP16T Switches
"

een designed for distribution of wide-band RF/
icrowave signals. Applications include EW Simulators
and Test Systems. All output ports are Phase and /
Amplitude matched to further minimize Simulater__, O
calibration and enhance the fidelity of Test Syst}av

A
&4{

N
&




A N

\
B

PA16/SP16T Switch Specifics

\{ \{
4R R

PERFORMAN%? CIFICATIONS

K
N
N

MODEL NUMBER’QL“ V

\ <\
@ ACTERISTIC N
PA1606 4//}/@31 8

Min. Frequency Ran%lz) 0.5 to 6. “ ) 1.0to18
Min. Isolation (dB) “> > 60

6
Max. Insertion LWB) % 6.5
Max. VSW %B t ON @ : 2.2:1
Max. VEWR © LN N2.0:1 2.2:1

) N
o8 N4

Amplitude Rﬂﬁ) Power Handling Capability A

(betweer a’nx two output ports) ........... 1.5 dB max. Without Performance Degradation . O
%’ Input to any “OFF” port: 100 mW cw Vﬂeak

Pha%@atching Input to any “ON” port: 1W cy(&f.pea

(betwéen any two output ports)........... 30° max. Input to common port: 1 v& eak

o ] /\ Survival Power

Switching Time /O Input to any “OFF”p¢et” 1W' average,

ONTime.........cccceeuene. 500 nsec max. — e :

ec max. pulse width)

OFFTime........c.coo.... 500 nsec max. ‘ ]7 10W peak (4
_ %‘ Input to any “CX*pdrt: 1W average,
Power Supply Requirements % 75W ;@%@usec max. pulse width)

+5V +5%, 450 mA max

° Inp ®oigrnon port: 1W average,
—12V 5%, 135 mA max « 5\¥péak (1 ysec max. pulse width)
Control Logic 4 RitaTfL> Decoded Input %, A

S

AVAILABLE OPTION

Operating Temperat%%,m"c to +70°C %D ‘ ]7‘
Storage Temper@s‘ ...-20°C to +70°C @‘

& Option No. Des 5jn/@

%O G12 Rol—%ﬁp jant
@%%

a>
0o ¥
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PA16 SP16T Switch: Specificatiohs

7N

A
X DIMENSIONS A

A
/ )
Ng HT

)
2\

R [134.]
i
A
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XTI,
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2
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‘i“_ X
BIT DECODER

<\‘)§)nﬂ 4A1 AD w@%%mm

0 0 \WM IL

N @.V
& ¥ P

1 1 1 1 JO=J16 IL.

> &

J7 PIN}%@‘UNE »{O{%$
FIN MNUM FUNCTION %()

> +5V

S — 2
%[)& : N.C. r‘ O
:

— ,@%-‘7
g ,,;w\ b%
10

w7
E &j}(@% HEE) &ﬁ)
? GMD @ V
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'\\

)éx‘?\‘

N

' )
* Frequency range: 0.5 uﬁ(SGI-S
¢ Low VSWR and ins@n
e Isolation: up teG %é

e Small size/li

N

SS

J2

LGC | mJ1=JaLI2=03
LEC 0= =J2./3=-J4

MODEL FR40H
SER

+5 4 =1

r switch that operates over the full instantaneous

%F{;OH is a high-performance broadband

idth of 0.5 to 18 GHz with ON and OFF times

\}%@( 30 nsec. Design features include an mtegrated

circuit assembly of PIN diodes mounted in a micros
transmission line as well as a resistive bias ling;ia
contributes to the broadband low-loss perfor. :\1

The circuit configuration of the Model F944¢ J?
below.

s

Model Fa40H Schematig Diagram

( \;

<l

driver that is po 5 and —12 volt supplies.
The proper curr\ uired to switch the ports ON or
OFF are pr y the driver, which is controlled

}ﬁ’ The Model F940H %m ed with an integrated

externa\o c nals

//Q%ERFORMANCE CHARI%}%RISTICS @) V

N2k
\\ FREQUENCY (GHz) )@
‘Q CHARACTERISTIC 0.5 8.0 124 /] ;g
to to t 7
8.0 12.4 1&}@)
Ay
Min. Isolation (dB) 60 55 i /\>9>
Max. Insertion Loss (dB) 2.0 2.5 /\ .5
Max. VSWR 1.75 1.75 > 2.0

\,®‘
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N (G09) ENVIRONMENTAL RATINGS

ONTime............. sec max. ng Temperature
OFFTime..........s g 0 nsec max nge ...................... —54°C to +110°C
Power Hand ability n-Operating Temperature
Withou Range ...................... —65°C to +125°C
Degfeadtign............. 500 mW cw or pea><\ Humidity .................... MIL-STD-202F, Meth aq.os
Sutvival'Rower ............ 1W average, 75 Cond. B (96 hrs. a 9
sf (1 psec max, puiseywidth) Shock.......ocorerrireens MIL-STD- 202F 13B,
S v R . t Cond. B (75 6
er Supply Requirements Vibration.................... MIL-STD- ethod 204D,
+5V £5%, 60 mA Cond "“double amplitude
-12V 5%, 75 mA or 15(_5/\. ichever is less)
Altitude ....................... D-202F, Method 105C,

Control Characteristics

Control Input
Impedance Schottky TTL,
(A unit load is

current and

two n
|
Source
current.)

Logic ? 3 o +0.8V)
connept\ J1toJ2 and J3 to

1”7 (+2.0 to +5.0V)

Control logic

ts J1 to J4 and J2 to

%0

D

DIMENSIONS AND WEIGH'!"\-

(50,000 ft.)

Canw
Temp. Cycling<\%$ﬂL-STD-2o2F, Method 107D,
@ Cond. A, 5 cycles

E OPTIONS
Description

SMA male RF connectors
9 Inverse control logic; logic “0” connects
J1 to J4 and J2 to J3, and logic “1”
connects J1 to J2 and J3 to J4. /\
33 EMI filter solder-type control termlna+/O
48 +5V, —15V operation ‘
64A SMB male control conne V
Go09

Ratings
RoHS Complia

C
Guaranteed to meet;&%tal

MI‘M

: [ e ]
N
e i | |~
{FAR SDE| % {
i
1 |
e - | ey l-




. s
L letically Sealed t.ow Profile §a<§itc

stion C |de\\ ,\]

KRATOS General Microwave, i g a broad range of Hermeticatily Ied Low Profile switches. These are
high speed, wide frequenoﬁ? ge, high performance switches )ﬁgow Ihsertion loss and high isolation. They
Y

vary from SPST thro 6 I higher Multi-Throw switches are lable as specials. The standard thickness of
these switches is typ out 0.23” (6.0mm). In some ¢ %e can provide switches of 0.19” (4.9 mm) too.
These switches eeting sever enwronmental re% ts such as airborne and naval applications.

hIS catalog, they can be supplied with various optiens, O

Volta ection and in Drop-In confi ur

HERMETIS ‘QY SEALED SWITCHES )@
A~

In addmo ; S andard configuration as sp
such ;S\; ctlve or Non-Reflective (abs enlow video leakage , various Power Supply Voltages, OV}:V

FREQUENCY RANGE (GHz)

/
MODEL OR
PAGE OMMENTS
01 05 1 2 4 8 124 18 20 @ER'ES A<@%
 SEYTSWITCHES AN
1 &V E9114H </<)<z,

BZN X SPDT SWITCHES \/\

: — L 59120%) 278
A, 2 SP3T SWITCHES &
1 \\}‘\\\\\f/v 18 E9130H/HT 282
(f\/aj SP4T SWITCHES
1 x@ 18 E9140H/HT 286 ‘%\
R ﬁ\‘g/% SP5T SWITCHES :T:h
\’,\- 18 ER-2260-UK 290
SP6T SWITCHES P2
05 | é/’% K | e | g, IX7
SPQT{S"‘ﬂT(JHES A D
8 e 12 \' 1/ \a-2470-x0 242, ((‘((‘)

)&\Q\‘r SWITCHES RN
5.3 s 7.5 A/ N) NA-2750-CO <<>§' ,

Y,\,/ D SPUTSWITCHES |\ | C%\

5.‘3§§'L\~<) OA-2750@[)Y 608 ) f:‘-;

N N "4

;’\/ : SP15T SWITCHES &L
\{,\5_)_ 75 PA-2750-CO 263
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Model £9114H Hermetically Sé

Low Prcfile §1?ST S

\{

AN

The Model E9Q114H is a hé€rmetizally sealed, low cost
high speed SPST PIN dipode, switch with integrated
driver. The switch c%used as a drop-in module.

The switch operates the instantaneous frequency
range of 1 to"%{s. s%)
> <>

@}

>

N
%Low cost
e Frequency range: 1 to 18 GHz
* High speed: 10 nsec rise fall times 4\
» Typical 80 dB isolation ~— &
¢ Low VSWR and insertion loss ‘ V
¢ Low in-band video leakage @-
e Low profile %

¢ Hermetically seale

e Can be used a&;)ésnodule

>

g
e

Switch Model E9114

Nl




. Tl
AV,
PEﬁ@RI ANCE CHARACTE/FIII
L7
//I§ FREQUENCY (GHz)
N4
CHARA%\) 1-2 2- \) 4-8 8-12.4 12.4-18
PaX '/\irlr A
Min. Issl&tion (dB) 60 | 80 80 80 %
Mal(\.j\h;g\llon Loss (dB) 0.9 ‘\:Y\,‘O.Q 1.2 1.6 25 | %} ]7’
 VSWH (ON STATE) Dy 1.4 1.75 1.75 2.0 /\Q
"~ L% /l%’
Power Supply Regtirements \d\\
Standard Switch _WitHOption 11 With Option 62
MODEL NO.| +5V 5% | —12V 5% | +5Vu5% | -5V25% | +AWeS%" | —15V +5%
E9114H 60 mA max | 40 mA ma @mlf\( max | 40 mA max {@E max | 40 mA max
S ®\
£ %0
Switching Characteristje &
Rise Time............» o438 Wsec max. AVAILABLE OPTIONS
Fall Time.......... \ nsec max. (Consult factory before ordering)
ON Time.........» </\ 25 nsec max. Option No. Description /\
OFF Tme%) """" 20 nsec max. 7 SMA male RF connectors all ports
Power apability 9 Inverse control logic; logic “1” for sw s \DVhd
Withd ormance logic “0” for switch OFF
Degrqgation........... 200 mW cw or peak .
Survival Power .......... 2W average, 75W peak 1 +5V, ~5V operation
(1 pysec max. pulse width) 4}/\ Internal video filter, all por
Control Characteristics \_4‘@ High Reliability Screening*sSee page 394)
Control Input _ ‘ ]? +5, —15V operatlon
Impedance............. TTL, 1-unit load 9 Guaranteed to eel ronmental Ratings
Control Logic %
Logic “0”....ccvvvvunnee. (max. VIL = 0.8V) ] witch *See Video Filter Opt \ age 167.
ON
Logic “1"....ccverinnnne (min.VIH = Q%r switch OFF <b
% Z\
—r
OPTION (G09) ENVI NTAL RATING ) V
1 Operatin ature Range — -540C to +950C. @4
2 Hum|d|ty STD 202G, Method 103B, Condition B (96 hours at 95%). )@
3 %\/M STD 202G, Method 213B, Condition A (50G, 11 msec).
4 ation — MIL-STD-202G, Method 204D, Condition B (0.06” double yd
tude or 15G,
5 At|tude MIL-STD-202G, Method 105C, Condition B (50,000 ft.). \g
6 Temperature Cycling — MIL-STD-202F, Method 107D, Conditio X les.).
2N
a >
D,
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tiodel E9114
SPS1 Specifications

* K

DIMENSION%DWEIGHT
&») & 9114H
.55</O\ 25
NN S [6.4]
4 PL.
[IE. 5.61]
2 PL.| 2 PL.
- Bls
;i_n]a e o%»
[Fyl
. D=, /k @ \
¥ B o| |3
M T
> ok, 3 7N
B * I \_O
=7 FH IR
=
™~ [ &
.g na
et |
A
Al
[2E]
& PL.




is'E9120H and E9120HT Hera ziica

_ Low. Prof file SPDT

7NN

s
A{ R
Frequency &)1 8 GHz

* High sp sec rise fall times %
e |sola @d <\‘
e and non-reflective mo Is&
%éy VSWR and insertion loss
e Low in-band video leakage

e Hermetically sealed

e Low cost

* Low profile

AN
R

e Can be used as a drop-in module )

[1]]]
CZ «V G -V C3I
MODEL:

fﬂﬂﬁﬁ-ﬁ&;
=

L

EE% switch operates over the instantaneous frequ%

ange of 1 to 18 GHz.

The Model E9120HT is a non-reflective versmn«c;,
this switch.

\{V
e E9120H is a hermetically sealed, low cost

d, SPDT PIN diode switch with integrated
. The switch can be used as a drop-in module.

>

@_V
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Models E9120H and E91

J L ) - an,
PERFORMANCE (;I;IA’]@g{ERISTICS
X FREQUENCY (GHz)
\
Y
ﬂ&" CHARACTERISTI&\ QSO1-4 4-8 8-12.4 | 12.4-18
| 2) 2
2N N P
> Min. Isolation (6%} 60 60 60 50,
& E9120H | Max. Inserti ’\os (dB) 1.1 1.4 2.0 ]z]?
Max. V R%ﬁ 1.75 1.75 1.75 %l}
5 ARt BAN
D Min. Is (dB) 60 60 6% 50

Max. Insertion Loss (dB) 1.3 1.7 5 3.0
E9120HT | Max. vSWR Port ON 1.75 1.9 /%o 2.0

Max. VSWR Port OFF A\ 1.75 2.0 \ 12 2.3

_ 20
\ 1= . Q’\&\>
<>, Fower Supply Requirenignis ¥ '
Standara-Switch With Qption 11 With Option 62

MODEL NO. +5\,/,=€‘@.a —12V 25% | +5V #5%\ -5V £5% | +5V 5% | —15V 5%
E9120H |p. max | 70 mA max | 95 m% 70 mA max | 95 mA max | 70 mA max
E9120HT "Q&mA” max | 70 mA max | 95 mA max | 70 mA max | 95 mA max | 70 mA max

B
Swﬂch\ &acterlstlcs Survival Power:

................................. 10 nsec max. Reflective Switches........... 1W aver \L?eak
Fall TS oo 10 nsec max. (1 use ' Ise width)
ONTIME e 25 nsec. max Non-Reflective Switches
OFF TiME. oo 20 nsec max. %\ Input to OFF port:........., arage, 10W peak
Max. Repetition rate................... 20 MHz. Wi sec max. pulse width)
‘ average, 75W peak

] - Input to ON port:. ‘%
Power Handling Capability V <</ (1 psec max. pulse width)
Without Performance Degradation % Input to COM};\{\\\)
Reflective Switches................ 200 or' peak port: . mN Kl 1W average, 75W peak
. : (1 psec max. pulse width)

Non-Reflective Switches
Input to OFF port.............. 100 MW cw or peak Control& terlstlcs %\
|

Input to ON port: ........... L% mW cw or peak Contigl It
Input to COMMON <</200 mW cw or peak NCE .covvvvvrrnrnnnnnnnn TTL, 1-unit Io
Cont| | Logic %F‘
<\</ LOgiC “0” oo, (max% 8V) for
Logic “1” oo, ¢ . WIH = 2V) for switch
<@> i

L
O

%
2 § G
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OPTION (G09) ENVI M
1 Operat

Hu

H WD

litude or 15G,

Temperature Cycling —

%

AVAILABLE OPTIONS

(Consult factory before ordering)

@ NTAL RATING
Wp rature Range — -54°C to +
L-STD-202G, Method 103B; C
IL-STD-202G, Method 21
on — MIL-STD-202G, Meth

Altitude — MIL-STD-202G, M

Q >1
@; -202F, Method 107D, Condition A (5 cycles.). 2@’

R

n B (96 hours at 95%).
tion A (50G, 11 msec).
ondition B (0.06” double

5C, Condition B (50,000 ft.).

2

<§><>,$

Option No. Description
7 SMA male RF connectors al
9 Inverse control logic; lo
switch OFF
11 +5V, -5V operation
27 Single-port toggle;
43* Internal video
49 High Reli
62 +5 ion
G09

@)&

*See Video Filter Options on page 167

SR

| ‘ v
gic % tch ON and logic “0” for

: Logic “0” connects J1 to

@éll ports
eh%’ty ening (see page 394
) _1 i
Gu@ o meet Environmental Ratings

%




Models E9120H and E9120HT
SPDT Secificati’d'ns

% DI NS AND WEIGHT
& /O‘ del E9120H/HT @

GRS
?&?g - %o 3 ﬁ}é
@% Wt.: 0.42 oz. (12 gr.) approx. @‘
4{)@

Dimensional Tolerances, unless indi i

indicated: XX +.02; XXX %
>

il
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e Low cost

<
* Frequency range@ﬂ Hz

¢ High Speed: s¥éc rise fall times
¢ Reflective™ on-reflective models 4
¢ High Pexjsrriance \

e Improverin-band video leakage

etically sealed

¢ Yow profile
¢ Drop-in

LLLLL

: S/M:

&

N

@y

v
%
" #¥ G-¥ C2 c3c4 !
33 MODEL: J? @
n ES130H (6
SEnERAL o

V/

The

s

I E9130H is a hermetically sealed, low cost
d, SP3T PIN diode switch with integrated

i
%The switch can be used as a drop-in module.
Ti

e switch operates over the instantaneous frequency

¢>;$3nge of 1 to 18 GHz.

The Model E9130HT is a non-reflective version ef __, O
this switch.




Models E9130H éﬂd -»'"'_

) \J - b £ 10
)@Y PERFORMANCE (;I;lA‘]@g{ERISTICS
X /I§ /Y,  FREQUENCY (GHz)
& Vq
MODK\J&) CHARACTERISTIC <\<<( 4-8 8-12.4 | 12.4-18
A '/\I.] [ A » /?’\
</§,\\ Min. Isolation (dB) \ 60 60 60 50 ‘\_, %
\\I‘:\ 130H Max. Insertion Lwt. 1.2 1.5 2.0 .6 V~
A\ VSWR (ON) , 1.75 1.75 1.75 )
N> Min. Isolatlo 60 60 60 /‘% %0
Max. Insertion'Loss (dB) 1.6 1.8 2.5 3.3
E9T30HT | pjax. vSWR Port On 1.75 1.9 2.0/I§ 2.0
Max. VSWR Port Off A 1.75 2.0 }(;.,\2/ 2.3
Z O ) \‘><X/
e A
X \weﬂéupply Requlrement@f\\vl
Standard Switch\ With Optien 11\ With Option 62
MODEL NO. | +5V +5% | &i3V +5% | +5V 5% A “5Wi5% | +5V+5% | —15V +5%
E9130H 110 mA{gi( 65‘ mA max | 110 mA mex’ 65 mA max | 110 mA max | 65 mA max
E9130HT | 110XAmax | 65 mA max [ 110 mA max| 65 mA max [110 mA max | 65 mA max
7
%
Switc 'ng&acteristics Survival Power: \17
RISESHRE ... 10 nsec max. Reflective Switches........... 1W aver, eak
Fall TIME ..o, 10 nsec max. (1 pseg e Ise width)
ONTIME e 25 nsec. max Non-Reflective Switches
OFF TiMe..ooooeeeieeeeieeeeeee. 20 nsec max %\ Input to OFF port........., verage, 10W pe_ak
Max. Repetition rate................... 20 MHz ’(q sec max. pulse width)

Power Handling Capability
Without Performance Degradation

Reflective Switches................ 200

oo

Non-Reflective Switches
Input to OFF port............<
Input to ON port: .

%b\

oS

cw or peak
mW cw or peak
Input to COMMON% .. 200 mW cw or peak

Contr%l Logic

Input to ON port:..

Input to C ‘%\\:\)
port: .
(1 pysec max. pulse width)
Control@aoterlstlcs 2\
e i 0
TTL, 1-unit lo 0’17,

8V for

Logic “0”..............

1W average, 75W peak

(1 pysec max. pulse width)

.. TW average, 75W peak

Logic “17 e A@ . VlIH = 2V) for switch

S

O

L

oy
Ko
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IS'E9130H and £9130HT
T Specifications

XY
AVAILABLE OPJ¥I
(Consult factory befogs, ordering) k
Option No. &ﬁs ription &)

7 %Sa, ale RF connectors all port
9 erse control logic; logic “1” %ON and logic “0” for /\
/g% switch OFF </& <>

-5V, +5V operation

&3 Internal video filter, all @ %_’ V
49 High Reliability ing (see page 394 %

62 +5, —15V operatio %

Go09 Guaranteed to meet Environmental Ratings 4{

8 &

@jv

AR
Ko

OPTION@‘%ENVIRONMENTAL RATING @

1 perating Temperature Range — -540C to +950C. ~—
Humidity — MIL-STD-202G, Method 103B, Condition B (96 hours at 95%).

2
%{) Shock — MIL-STD-202G, Method 213B, Condition A (50G, 11 msec). %‘V
4 Vibration — MIL-STD-202G, Method 204D, Condition B (0.06” double 12’%

*See Video Filter Options on page 167

amplitude or 15G,
5 Altitude — MIL-STD-202G, Method 1 ndition B (50,000 ft.). ?’i
|

6 Temperature Cycling — MIL-STD% Method 107D, Condition c
i ﬂ»&
A >
ﬁ)&’ @9 i
N §
%{p e&f{%
N

).

R
&
S
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& 1!'" —
"%Iels E9130H and E _
SP3T apemflca .

\< N
}@) DIMENSIONS EIGHT
Mode ! T80H/HT

, — Y =\
gggg 1 Q@g@o@@- - . \-/4\\

1220, V7
%Dv A@Y 2 % % %@ﬁ

.030 [#:0.75]

TYP 6 PL.
ZAN &
O HOLES MTG.
% 7080 [22.0] 1Ry
H <<>\ TYP 10 PL.
AN

SMA CONN. FEMALE

! %VO\?(D/ D / 4PL.

.25

2PL. i?%? r-&. J1 %‘9\\4\' L
N

1.00 NAT

&) [25.4] —
Wt.: 0.70 oz. %Q)approx. @1‘7




B o I_ -
The Model E9140H is a he;r%@ealed low cost

high speed, SP4T PIN dio

itch' with integrated

driver. The switch can beyu e s a drop-in module.

The switch operates
range of 1 to 18

The Model %)
this swﬂch

instantaneous frequency

@)&

is a non-reflective version of ‘%
&

AN

* Low insertion loss
e Low in-band video leakage
e Hermetically sealed
* Low profile

e Drop-in

44
Iéguency range: 1 to 18 GHz
&zﬁgh Speed: 10 nsec rise fall times

¢ Reflective and non-reflective models

_ @s .
";2{-'-3-13'“35

(2] EQT-:;-IEL JE’
G RS Whve -

AN\
>

AN\
>




) ..J l- 8
)@Y PERFORMANCE (;I;lA‘]@g{ERISTICS
A{ N FREQUENCY (GHz)
\
%Q'%&/ CHARACTERISTI&} <<f<01-4 4-8 8-12.4 | 12.4-18
A N
/\\H /<>>
Min. Isolation (a3} 60 60 60 S0,
& E9140H | Max. Inserti \os (dB) 1.4 1.5 2.0 \2]?
Max. V R%ﬁ 1.75 1.75 1.75 (/%42
b2, 9 RN

Min. |s§@% (dB) 60 60 6% 50

Max. Insertion Loss (dB) 1.6 1.8 5 3.3
E9140HT | Max. vSWR Port On 1.75 1.9 é%o 2.0

Max. VSWR Port Off A\ 1.75 2.0 \ 12 2.3

2>
\ 1= . 0’\§\>
<>, Fower Supply Requirenignis ¥ '
Standara-Switch With Qption 11 With Option 62

MODEL NO. | +5V,#5% ) —12V 5% | +B5V #5%\ -5V +5% | +5V +5% | —15V 5%
E9140H 135 A max | 65 mA max | 135 m&7ax | 65 mA max [ 135 mA max | 65 mA max
E9140HT ‘%\S\mﬂ max | 65 mA max | 135 mA'ax | 65 mA max | 135 mA max | 65 mA max

&

Switc 'ng\@}acteristics
Rise B TP 10 nsec max.
Fall TIM ..., 10 nsec max.

ONTIME i 25 nsec. max
OFF Time.....ooeeveeeeeeieeeeeeeeee 20 nsec max
Max. Repetition rate................... 20 MHz S

Power Handling Capability
Without Performance Degradation
Reflective Switches................ 200 mva@)r peak
Non-Reflective Switches
00/ cw or peak

Input to OFF port:..............
Input to ON port: ........... mW cw or peak

Input to COMMON@%S 200 mW cw or peak

&

Survival Power:

Reflective Switches
A

Input to C

port: .

Control

Co
I

on-Reflective Switches
Input to OFF port:

Input to ON port....

..\ec eristics

pat
nce

Control Logic

Logic “0”

S

1W aver %ﬁ
(1 p;e@% Ise width)

average, 10W peak

B

peak

ec max. pulse width)

W average, 75W peak
(1 psec max. pulse width)

1W average, 75W peak

(1 psec max. pulseN)

TTL, 1- un%a‘

0.8V) for

Logic “1” e @n VEH 2V) for switch

287
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s'E9140H and S9140HT
PAT Specifications

AVAILABLE OP N k/‘é’\e
&

(Consult factory beford\ordering)

Option No. mscription
7 S ale RF connectors all port
9 %%Werse control logic; logic “1” %ON and
{\ logic “0” for switch OFF </é\
+5V, =5V operation
&3* Internal video filter, all @
%0 49 High Reliability s%vn (see page 394
62 —15V operation %
G09 Guaranteed to meet Environmental Ratings 4{
o 2 &
See Video Filter Options on page 167 ~ O %
>

OPTION (G09) E%%MENTAL RATING E
tiny Témperature Range — -540C to +950C.

— MIL-STD-202G, Method 103B, Condition B (96 hours at 95%).

ibration — MIL-STD-202G, Method 204D, Condition B (0.06” double

4
& amplitude or 15G, r“

Altitude — MIL-STD-202G, Method 105C, Condition B (50,000 ft.).
Temperature Cycling — MIL-STD-202F, Method 107D, Condition A (5 cycles.)gé%

.




WA AR

1/\&

4%
&//‘{

DIMENSIONS

k%mlem

> \Y4 f—\
&& J3 Q \<§>l@©@©o Ja . ﬁ}/(,\\)
\ QL’\ 10 20 ) Ng%—
N 25 5.1
( | ]/\ - @.oso% /)/@
/O ES MTG.
e T AN
s /‘IQ@‘”{IH |1 |l H |L$’\<<>\ SMA CONN. FEMALE
&;D ‘a‘_(:) 7O 3 O%Z’) J(:j D / 5PL.
93% IR (ibj
N 0l D d5e )
N == © © B
%D Nlg S :J2 J5(;) &3_
<1 =, 1
o ‘ ®@w| — - é{ !
2 PL [(1)65? QL. J1 &{‘

\Q\‘ .50

i 27

1.00

Wt.: 0.74 oz. (21 gr.) appro
otherwise indicated: .XX

[25.4]

%O\V

+.02; XXX +.008 )@ t
’a L ]

o
o
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“"*1, R-2260-UK Hermetically
deafila S P5T Switch

N~

)

720

eSmall s

¢ Frequency range: 0.
e Low VSWR and
¢ |solation: u

ted Driver

AgGHz
{?&9}\ loss

. L@@xeight
U Wlth& IS

o Leakage

o Uaw

. ovable Connectors
B
R |

to1
B

/}(q)

The

low

>

infagrat
} taneous frequency range of 0.5 to 18 GHz, with

2%\9” option of 0.5 to 20 GHz

IER"2260-UK is a hermetically sealed,
cos high speed, SP5T PIN diode switch with

driver. The switch operates over the

N

e

2
R

2

This switch can be ordered in the basic catalogﬂ1
configuration as specified below, or in a t Mr
outline or as a drop-in switch..




U

9, PERFORMANCE C A ACTERISTICS
X\ XN
oneY Y FREQUENCY (GHz) ~
/\? : CHARACTERIST’ 052 | 24 4-8 812 | 1248\
QF Min. Isolation (a5 > 70 75 70 65 1 — 60
, ER-2260-UK | max. Insertitn %.08s (dB) 2.0 2.0 2.5 \ 6
Max. VSWWRYO 181 | 191 | 201 : 2.0:1

N
%\\%tching Time %O
20 nsec max.

20 nsec max. Range.........

Humidity

-

S

Ve

Power Handling Capability
Without Performance

Operating Temperature

3.
QV
OPTION (G09) ENVIRO%%L RATINGS
to

</

Degradation,,,,,,;....... 200 mW cw oD
Survival Power ............ 1W CW, 2 edK'(1 psec Vibration™ \ ............
max. pul with 5% s/
duty glicle). Derate Linearly \0
to 5056 af +95°C Altitue”...

Control logic...

Thermal Shock

—548CT0 295°C
WSSPD-202F, Method 1038,
Cond. B

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

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

MIL-STD-202F, Method 107D,

...........
Shock..............«40 ‘%ﬁL-STD-ZME Method 213B,
%

sertion Loss Logic “1” Cond. A, 5 cycles

(+2.0 to +5.5V) = Isolation

QD {&‘0” (0 to +0.8V) =
ol

AN ~—
<> ,}}’ Power Supply Requirements %} V
7~ %

+5V +0.5V (mA), max 140

S
&V

)
AVAILABLE OPTIONS;I§

TTL control logic (%%’ng or non-inverting)
BCD Decodergtjver

Other DC c?%%pply
Very Le@go eakage

Over oltage Protection

onisRefiective
-In package
Extremely Low Profile, thickness of 6.1mm (0.24”)

Option G09 - Guaranteed to meet Environmental
Ratings

-12V £10% (mA), max




eLER-2260-UK

1 Specifications 3
XY 2

%odel ER-2260-UK (SP5T§ k

&E’% N % - =
NNIPY o 13 @IV

P e
= E?‘s.g% jl Eﬁ.mrlz'yin@




odel FR-2250-UK Hermetically.S&
\J\\f‘ Low Profilz “Switc

aﬁ@; ally sealed,
INdiode switch with

The Model FR-2260-UK is

low cost high speed, SP.
integrated driver. The S\Mr operates over the K * Frequency range: 0.5 to 18 GHz
instantaneous freq range of 0.5 to 18 GHz, with ‘Q:\ e Low VSWR and insertion loss
an option of 1 {6420 )
Q’ Isolation: up to 70 dB /\

This sw@; e ordered in the basic catala%( e S, [T el

wraiidn as specified below, or in a UQQ nner * With Integrated Driver
out%/ as a drop-in switch.. %/ « Low Video Leakage & V

%Z) %{) * Removable Connect




8LFR-2260-UK

" Specifications )

?\l Y{V
APE%%RMANCE CHARACTE Ifg@

yd
A _~ 7 YFREQUENCY (GHz)

-3
| CCHARACTERISTIC 052 24 | 48 | 812 | 1218
<> NMiin. Isolation (dB) o> 75 70 65 60
2 C 7, 7
FR-22 /t}{‘f ax. Insertion Loss (dB) /\ 2.0 2.5 3.0 3.6 >
& s
N

Max. VSWR (ON) .8:1 1.9:1 2.0:1 2.0:1 2.0:1 ‘\—'

N
Switci i\g Time & %
%@Ime ...................... 20 nsec ma@ OPTION (G09) ENVIRONMENTAL/%- GS

CFFTime.......ccceoeeenn... 20 nsec max. Operating Temperature
Range........ccccc......... -54°C to +954$e
Power Handling Capability Wity ..................... MIL-STD:292F, Method 103B, Cond.
Without Performance ? B <<5
Degradation,,,,,,,....... 200 mW cw or peak ¢ —Shock......................... MIKSS RD-202F, Method 213B, Cond.
Survival Power ............ 1W CW, 20W peak ),e 7 &
max. pulse width #iig4% Vibration.................% QML STD-202F, Method 204D, Cond.
duty cycle). Derate \inearly \ (.06" double amplitude or 15G,
to 50% at +95' s/ whichever is less)
Altitude ...y, "..... MIL-STD-202F, Method 105C, Cond.
Control logic............. Logic£0*(0%0 +0.8V) = B (50,000 ft.)
InSO%%Loss Logic “1”  Thermal Shock........... MIL-STD-202F, Method 107D, Cond.
J't¢"+5.5V) = Isolation A, 5 cycles

& A

P2 ‘@ﬁ\er Supply Requirements

+5V +0.5V (mA), max 160 A )@
& 5.4
-12V +10% (mA), max \ ~
100
&Y &

NY 2)
2
AVAILABLE OPTIONS* /Is
e TTL control logic (invertin%%(o inverting) & %\
% I

e BCD Decoder driver
e Other DC Voltage s@,
* OverVoltage P, i€
. Non-F{eerc'(ivtgS )@
e Drop-In p%\}e

Lgw Profile, thickness of 6.1 mm (0.24”) K

e Extr |
. Opti;%@ - Guaranteed to meet Environmental {‘Q%

Ratings

294




_ ..
Mode; FR-2260-Ul
SPAT Sp_ecificatiSr‘Is

\{ \<
4( I é DIMENSIO WEIGHT

&

&




N

\\,4

m

i

' N
HIGH POWER & MEDIUN})@\SWER SWITCHES

Y{V
)@
KRATOS General Migr ﬁtg)ffers wide selection of Hig cﬁium Power PIN Diode Micro-
wave Switches. Curr%ﬁ-reﬂective and reflective switc{1§6 igns will support HF, UHF, IFF,
L-Band, C-Band\‘.\{g uld-Band operation with desi b{%o liities up to 18 GHz. These switches
are ideal for s@;‘h/ ious systems including Commyirigations, IFF, EW, Radar, Test Equipment /\
and other éc)a jons demanding high perfor n\‘:f h reliability devices. /O
S

The H%}Rov er Switches are capable of h%\.;og power levels of up to 1K Watts the Medium %\2 ]7’

tches are capable of handliﬁo\ levels of 30 Watts.

Power
ﬁ\gmgh and Medium Power Switch \(ggns are accomplished using PIN Diode shunt and)@

shunt-series topology as required by the individual performance characteristics. Special méterials
are utilized for proper heat dissipation. A proprietary PIN Diode Driver, incorporating TTL control,
has been designed for these switches. That driver is \%ble of supplying reverse bi%((@)up (o}

-100 Volts and forward current up to 150 mA.
~ S \
Most of the High and Medium Power Switch a)e tom designs. Therefors -%1 tions of
Frequency Range, Switching Time, Oper %En]g. erature are possible f aqy' of the switches
shown. Standard component packagin aﬁi g SMA or TNC RF connectars are shown but Car-
rier drop-in configurations are also aw@\ge s some models. $
X @&
HIGH P@(E/ & MEDIUM POWER SVWTCHES
XY

FREQUENGY{'RANGE(GHz)
SHNSS MODEL PAGE COMMENTS
0.1 0.2 05 2> 4 8 12.4 18
<N SPDT SWITCHES /,%
\\ 2.5 e 7.5 HPS-9257 297 200W CW ~ ¥
AN/ 1
@OV 14 e 1.8 SW-2367-01 60W CW E ! '7
S SW-2746-02 302 100W Peak /141?%
4.4 e—5 .0 S 76-02 20W CW
,ng K
s 10% 1~-HPS&%9201 300 500W, I‘_B;m‘g
SRAY SWHTCHES R
—10% 1/“%,%_‘ HPS-9301 \Qw Peak, IFF Band
M W, '/}QY HPS-9302 3<</\A\560w Peak, L Band
—_— /K HPS-9303 ‘\\ 1,000W Peak, L Band ,//%
0.2 s 0.8 &) SW-2746- Q:LS%G 10W CW O 'Y
AN SP4T SWITCHES X/* O,
(/(B\Vef 170 | HPS-9417 314 7W CW ‘Z\wq
1, O 1.3 SW-1193-00 a1 65WCW 7N
S\ D 18 21 SW-1996-00 50WCW 7| » |
v
@\O SP6T SWITCHES N D)
44 e 5.0 SW-2876-06 315 (Qw%f()

NS
>

L a>
‘Q/‘U

296




idodel HPS-QZQ?\ Hig »

XY AN
HIGH POWER SWIFCH{18del 9257 4 K
L S

KRATOS General ave has developed model HP

Wide Band 2.5 to 7.5 GHz
9257 wide freq& aand High Power SP2T switc?j%r‘né\ e Reflective
1%

switch operag

e entire frequency range of Mz to
7.5 GHz 7 7 * Low insertion loss @\
<¢\ <¢X  Cold Switching S
TZLS v\»i{:j:lsvc\:lighbe supplied in a carrier@gu ation or as a « High Speed ‘ ‘7‘

i
> s




N
PERFORMANCE ,«@g&cmmsncs

PARANMETER Vi

A >
Power\}WWW) 200\}L Q{%)

Frgybce(@} gange (GHz) }j..’\yt@); /\
Mgt dsdlation (dB) N2

\m)q)a Insertion loss (dB) \\\, Y12

%D “WSWR ON % \,)\-’ 1.9:1 /)/@@‘ V
\..@AVAILABLE (0] @)

Switching Characteristics ‘

ON tiMe...vvviieiiiceceie 3.5 psec V . Carrier |gurat|on
OFF time ....oovviiiieeecciieeeees 3.5 p;ec@n'@d 2. Package flguratlon

G09 Gu@}e to meet Environmental Ratings

Power Supply Require! ?tg %O
(For one port ON) a%
MODEL | 45V35% | Negative Voltage
[N A v mA %\

HPS 9257\ 250 -50 10 S~

g

.

one unit load. (A unit Ioad \., Q

Control Characteristics )@%
Control Input Impedance TTL, low power Schottky, A /k
/7

is 0.8 mA sink current V
40 pA source curre
Control Logic ..................... Logic “0” (-0.3 to & %
for port ON a 7
(+2.0to + ort O
OFF. Py

%

OPTION (G09) ENVlRONl\@}AL RATINGS %D& i >
Nz

Temperature Range %
Operating...............@ to +105°C

Non Operatmg& °C to +125°C /)/@
Humidity .....4.... 5.2 MIL-STD-202F, Method 103B, Cond. B (96 hrs. at 95%) k
Shock........% AN S MIL-STD-202F, Method 213B, Cond. B (75G, 6 msec)
Vibration.......M............ MIL-STD-202F, Method 204D, Cond. B (.06” double ampli d&%& whichever is less)
Altitude ........cccevvvmernnes MIL-STD-202F, Method 105C, Cond. B (50,000 ft.) $

N

Gk AN
N

298




Model HPS 9257-SPDT.SWiteh

Specifications

@%

é \{
DI&?&NS AND WEIGHT - F&ggKAGED CONFIGURATION

S

RN 2
R gic=0 g 4R
| Z> i &)k
,., g\“‘;;:f R
% A1 %
I
" i]_ _ji /E\_E)_ JJF%E A
B o\ _L__/o ﬁ}o
<> G
&
»1@9§ (115 gr.) appro b%)
®<\ Z
%\&’ X a7
N 4{)@?
............................... st 0
)
o>




- :
PBower SPDT Switches

s HPS- 9000

S

High Power
Low inser 'or&

G

AR

HIG SWITCHES SERIES HPS9000

%98 General Microwave has developed series
RH¥S900 line of High Power SPDT switches for various

applications. These switches operate in the IFF and
bands, providing Power handling capability of up to

in cold switching. S
i

Typically these switches are assem

assembly. The number of switc

depends upon the specific archi

bl %’uulti-switch
hegin g dub-assembly

re of the system.

s40 the switch sub-

The control and supply volt
@ssembly is supplied via a%in connector.

Wt del HPS-9201

%%HES IN A SUB-ASSEMBLY)
<<>\

300

2>
N




Series. HPS 9000 SPOT Sl
a7 .1 Specifications
Nl R '
//k PERFORMANCE C% CTERISTICS

)

& &
N
d MODEL

SN\ N
N/ paraMETER N/ | HPs 9201 /4(\\

\-‘

Poﬁ r Handling (W), 100 psec puls \@ th,

\10% ‘duty cycle _\K o1l ‘ V
\Frequency Range D\ L Band @-
Frequency Bandwidth < 10% )@

2

Min. Isolation (dB) 40
1.2 7

Max. Insertion loss (dB)

A\
VSWR ON and OFF o 1an &)
3 N
Switching Characteristics % V 7,
ONtiMe...ooeceececeeeeeeeee. % ax. Control Chardcteristics
OFF time ...ccooooiiiiiiieee, lg@se max. Control Inpt pedance TTL, low power Schottky,
one unit load. (A unit load
Y is 0.8 mA sink current and
Power Supply Re%m nts - 40 pA source current.)

(For one port ON) Control Logic ..................... Logic “0” (-0.3 to +0.8V)
$ for port ON and logic “1”

N\ (+2.0 to +5.0 V) for port
/
NEsvis% 60V OFF. /\

Y

N

/O
M —
%D\V 570 mA 40 mA AVAILABLE OPTIONS* : ) Ve

1. Operating Frequency Range
2. Mechanical Configuration

A. Option - G09 Guaranteed)qn & Environmental
Rati

OPTION (G09) ENVIRONMENTAL RA.H.VG? atings &)/
Temperature Range @‘ %
Operating................. -55°C to +7% %
Non Operating.......... —65°C t °8 <<>\
Humidity .....ccooenierennnns MIL-STD<282F, Method 103B, Cond. B (@Q. at 95%) A
ShocK.....ccvmnrrrnrsennaes MI@ZOZE Method 213B, Congd<B, (753G, 6 msec) ~— O
Vibration................. %& TD-202F, Method 204D, ConaiB«06” double amplitude or 15G, w icAe}y

[&Ss) ' %
Altitude ........... @ IL-STD-202F, Method 105C, Cond. B (50,000 ft.) )@
DIME%I(C;@'AND WEIGHT k

These High Power Switches are normally incorporated in systems as a subzassé of two or more switches.
For this reason specific outline and weight information can be provided eﬁdﬁc requirement.

Q
] \@V

Qs
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¢ High and Mediur.

e Low msert%%v )
e Highl ‘/¢,
Ref |v and non-reflective models \

@) |tch|ng Speed

HIG@\ID MEDIUM POWER SWITCHES

%s W-2000-01

&RRATOS General Microwave has developed series /\
SW-2000-01 High and Medium Power SPDT swnch@
for various apphcatlons in the frequency range 0130 Hz

to 5 GHz in various sub-bands. 2
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N YPERFORMANCE

100 nsec @. V

CHABACRERISTICS
P
A //MODEL
PARQM.@'PEB SW-2367-01 _ | 7 §W-2746-02 SW-2876-02
Frequency{l{a%Hz) max. 14to 1 ‘.,8\ QQ.') 0.25t0 0.8 441t05.0
Power Habig S A
! 7
CW({(#) Inax. <o N/A 20 L
:R{xa/khower (W) max. A \NIA 100 N/A %\2 V
%\ , ¥a) Pulse Width (usec) max._ 17" N/A 50 NA - §
b) Duty Cycle % " NA 20 nA 7P
Isolation (dB) min. 40 /60
Insertion loss (dB) max. 1 (//'Ox 1.0 \ %2
VSWR ON 151 1.5:1 \\\) 1.5:1
VSWR OFF A(,v\, 'NA 1.6 W\V ' NA
Power Supply Reqw el &
(For one port ON) %
> Control Characteristics
MODEL +5¥(\@§ Negative Voltage Control Input Impedance TTL, low power
A \V} mA Schottky, one unit load.
0'\&\5] (A unit load is 0.8 mA
SW-2367 (\B ' 200 -50 30 sink current and 4 /r..
SW-2 Nb\Q% 170 .60 30 . source current )
Control Logic ..................... Logic “0” (
A g\,f?-'oz 150 -15 20 +0. 8V) p
— and I " (+2. 0 to
% port OFF.
SW|tch|ng Characterlstlcs é\
Model SW-2876-02 1. Different Operatjn ratures

ON OFF Time ......... 2. Faster Swrtcl@u eds
Switching Rate ........ 1 MHz mgé 3. Inverse \% gic
All Other Models 4, Optlon Q¢ uaranteed to meet Environmental
ON OFF Time.......... 10 psedmax. Ratings %\
Switching Rate.......: <<7 Hz max %Z) ‘\_.
\y/ N V
OPTION NVIRONMENTAL RATINGS %

Operat@) mperature ..-30°C to +85°C
emperature ...... -50°C to +120°C

A{@\

e

............................ MIL-STD-202F, Method 103B, Cond. B (96 hr

Shock ............................... MIL-STD-202F, Method 213B, Cond. B (7 (

Vibration........cccceeerreeuinnenes MIL-STD-202F, Method 204D, Cond
whichever is less)

Altitude .......ccceveeeeeeeeeeeeees MIL-STD-202F, Method 1

sec)
ouble amplitude or 15G,

50 000 ft.)

/\3\
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y B
88,SW-2000-01 SPDT Switches
ecifications

R
k}Q?JMENsmNs AND W%H}?)
&

& MODE%;X%QG-% %'\

Dimensional Tolerances, unless otherwise indicated: .XX +.0%.§0;
i, <\
D
A I
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%DEL SW-2367-01 and M%EL SW-2746-02

K

@ €0.250)

i

N
N

A
N

.

%yf

>
o o D o o

?

0.126>
3.20—==

01265

r3.80

62.00

(2441
o
WS@O

1

oK W 2
Jl‘]jel

° i

¥ T o3 o @

‘7* (#0.02 (20.126)
$ 063ax © 3.20 THRU
S, TY

TYP 4 PLCS.

l———— 31 00—
1.220>

Dimensional Tolerances,

unless otherwise indi@ XXX £.008

&
2>
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—Fee

idium Power SP3T Switch

RN R
MEDIUM POWER Sng {TCH Model SW-2746-0
KRATOS Genera I Mi% has developed model SW-ZY@
Medium Power SR , in the frequency range%)l to

SWit
plications.

800 MHz, fore &
N

&> &

RING~
PEC\A- oe
onsULT FAC ‘\-‘




Mode! SW-2746-03 SP3

\“

Pé@g\&:n_ANCE CHARACT m@s\é
25 X
R & MODEL <

FARAVETER SW-2746350\\)
Frequency Rafnge (MHz) min. 200}&9}19(/) /4/'\\
Power haj ling . ‘\V‘) ‘\]}

p\%%wer (W) max. \vo‘ @‘

Isolation (dB) min. 50 Ve

VAN
Insertion loss (dB) max. 0.7 //O,\ &

VSWR ON 151 <@>

4():) Pulse Width (usec) max. < A/> 50
b) Duty Cycle (%) v 20 /Ii

VSWR OFF Q;_gn'/

N AN
Power Supply Reql%:%ts . ét;f@ Characterlstlcs
on

| Input Impedance TTL, low power Schottky,
(For one port ON) one unit load. (A unit load

MODEL %5 Negative Voltage is 0.8 mA sink current and
;‘ </ 40 pA source current.)
X O'\ mA v mA Control Logic..................... Logic “0” (-0.3 to +08%)
SW-2748\03, > 200 28 30 for port ON and Jogit

(+2.0to +5.0V fc}%ort

%Ov OFF. %‘
/\AILABLE OPTIONS /K}@
Switching Characteristics 1 Different Operating te /tu S
Cold Switching %‘V 2. Different Switchin &
1 pysec max. % §>
t

On Off TIME..vvevveeeren 3. Inverse Control@&
Switching Rate................. 0.1 MHz 4. Option GO uaidnteed to meet Environmental

atings
’ D 2
OPTION (G09) ENVI@ITAL RATINGS %@ ‘\]}
Operating Tempe % 0°C to +60°C %g}
Storage Tempb ... =30°C to +95°C /)/@
G

Humidity........ .. N, MIL-STD-202F, Method 103B, Cond. B (96 hrs. at 95%)

Shock .. S MIL-STD-202F, Method 213B, Cond. B (75G, 6 msec)

Vibration..\.....ccceevcencennnn. MIL-STD-202F, Method 204D, Cond. B (.06” double an or 15G,
whichever is less) §)

Altitude .......ccccceeriiniannnns MIL-STD-202F, Method 105C, Cond. B (50,%(&%

a>
N
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b al

pdelLSW-2746-03 SP3T Switch

Spécifiatios N
DIMENSIONS A HT
& Connsma/r
TYP4 PLGE »» 7>
W %
%Dgfﬂ AT o
= 3 / 3&\/
10,00 T?PD?EF'“LES $
T

_4;’1@3” §D\>>

.. BN
2

G

J1

SW-274b18 44
S/ &‘ <§>¢$ f

Z

K

\2% E1EZ2E3+5 G 5ﬂ
UL

{.%@

Dimensional Tolerances, unless otherwise indicat:




High Power SP3T St

Seiles HPS

A \e \{

High Power /)'i Hl% WER SWITCHES SERIES HPS 9000
Low insertion i
. & @XTOS General Microwave has developed series
High Spe o 1 S900 line of High Power SP3T switches for variqus
Cold Sivi g % applications. These switches operate in the IFF
N @ @ bands, providing Power handling capability Of'EE,
* Non-: tive

in cold switching. ‘

Typically these switches are assembl &%ﬁulti-switch
e

assembly. The number of switche ub-assembly
depends upon the specific arc;‘tec tgeof the system.

The control and supply volta o the switch sub-

/\ assembly is supplied vi ti-din connector.
2 &

/¢,
itdth Mwadel HPS-9302 %
%V(I; B IN A SUB-ASSEMBLY) %




S S, )} \,
& ‘ﬂ
)@RFORMANCE CHARAQT»E@s
~ MODEL
PW%R HPS HPS 9302 HPS 9303
Power Handli ),100 psec pulse width, A
10% duty cygi \% A ‘2& 0 200 1,000 A
FrequenafAgnob AN IFF L BAND L BAND %
Frequency SBandwidth \ \\ 10% 10% 10% g ‘ V
in. Isgjation (dB) AN 40 30 40 ‘@,

Mexinsertion loss (dB) <A 1.2 1.2 1.3/
VSWR ON and OFF v 1.4:1 1.4:1 ,;.4’:&"

Switching Characteristics

ONtime....ccoviiiieeeeee, 3.5 psec max.___
OFF time ...coooiiiiiiieiee, 3.5 psec ma

Power Supply Requiremen%

(For one port ON) /k

/\00ntrol Characteris

%TTL low power Schottky,
one unit load. (A unit load

@ V Control Input\l{\%

..... Logic “0” (—0.3 to +0.8V)

is 0.8 mA sink current and
40 pA source current.)

for port ON and logic “1”
(+2.0 to +5.0 V) for port

OPTION (G09) ENVIRONMENTAL RATING%\

17
Non Operating.......... —65°C to +125? @
Humidity ....ccoveeeniineenne MIL-STD-2 ZE%hod 103B, Cond. B (96 h
151 T o MIL- STD%F ethod 213B, Cond. B(
Vibration..................... MIL -202F, Method 204D, Cond. B\

Altitude..................... %ﬂ@' D-202F, Method 105C, Cont%(% 000 ft.)

D|ME|@)| AND WEIGHT

Temperature Range
Operating................. -55°C to +70°C

ec)

For this reason specific outline and weight information can be prowde%

Pl 4

MODEL +5V £5%5C)> Negative Voltage OFF.
RS v mA
I

HPS 9301 @HO 60 40 AVAILABLE OPTIONS %’\
1. ting F R

HPS 9302\, |\, © 450 -60 40 Operating Frequency Range e
2. Mechanical Configuration \

HP@}} 450 -90 40 3.0Option GO09 - Guaranteed to meet En @TJ@I

£ % Ratings %

\\

uble amplitude or 15G, whlchever/’/O\

These High Power Switches are normally incorporated in systems as a Su
|f|c requirement.

/k’é«\

7/

@Jf
4{’@\

ny of two or more switches.

it PN
‘Q/‘V
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- W) I\s'll& M POWER SP4T SWITCHES Series
0

e Medium Powe g, 00-00

* Low inser ss &a
« High n Q ATOS General Microwave has developed series
N> SW-1000-00 Medium Power SP4T switches for v S
*N ctive 7 % appllcatlons in the frequency range of 1.0 GHz t%&
Q Q GHz in various sub-bands for various appllcT'ens




PERFO CE CHARACTERISTICS

& MODELA/.( o

PARAMETSR SW-1193-00  [»\SW-1996-00
F (©A ‘QV 9t02.
requency Ra an 1.0to 1. :i% N 1.9to 2.1 /\
Power H”\ ) /\ S /O
CW (W) ihax RN 50 S

coiqioh(a) min. ) 0 %)V
gwi'iion loss (dB) max. <@ : 1.0 1.3 )@
VSWR ON T 1.4:1 Ag

/7
Power Supply Requirements A 2(/%
(For one port ON) — O
. \ 1,{7‘ Control Ch istics
MODEL +5V 5% Negaé\{@‘,uon age Control Inp{ dance TTL, low power Schottky,
one unit load. (A unit load
mA - },é%- mA is 0.8 mA sink current and
SW-1193-00 250 5 60 % 40 A source current.)
7 ¥oi'Logic ..................... ic “0” (-0. )
SW-1996-00 1563, )Y .28 50 Contoi Logic Logic “0” (-0.3 to +0.8V)

for port ON and logic “1”
(+2.0 to +5.0 V) for port

Switching C @r)istics OFF.
& %

Model SW-11

C a%nng AVAILABLE OPTIONS ) Ve

ﬁﬁ?ﬁme .................... 10 pysec max 1. Different Operating temperatures %‘
witching Rate................. 2 kHz max. 2. Higher Switching Speeds %

/ . Inverse Control Logic

S

Model SW-1996-00

. <MPSMC or SMA output Conrégrs
‘ ]7, 5. Option G09 - Guaram%o eet Environmental

Cold Switching Ratjngs
On Off Time..........cccvee. 5 psec max. &
Switching Rate................. 10 kHz m

N
OPTION (G09) ENVIROQ}@/I%L RATINGS % & ‘\]},%\
&

Operating Temperatuze’; to +55°C

Storage Tempera ré,\ -60°C to +120°C

Humidity.........: \ \ ...... MIL-STD-202F, Method 103B, Cond. B (96 hrs. at 95%)

ShocK .....onee e M e MIL-STD-202F, Method 213B, Cond. B (75G, 6 msec)

Vibratior%.) ................. MIL-STD-202F, Method 204D, Cond. B (.06” double am d/ 15G,
whichever is less)

Altitude .......cccvvieniiiennnns MIL-STD-202F, Method 105C, Cond. B (50,000 fl@,

Yg}
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Series SW-1000-00 SPAT Swighes)
‘Specifications

}Q,\{MENSDNS AND WEIGHT
G X

&

& 3 “*
& & T & AL s v

%DMODEL SW-1193-00 %[) D : Ij: S= Uw
0

\E\i‘:-ﬁ'_]g
- .

> %

-
@ r&ﬂﬂlm:m ‘
: é g MODEL SW-1 @‘
ﬁf}-{aa . \\._




jan Power SP4T. Switch
Model HPS-9417

AN X
7K MED &WER SP4T SWITCH MODEL
HP%1 7
OS General Microwave has developed model

| mM? Medium Power SP4T switch for various
pplications in the frequency range of 5to 17 GHz

) @3@ various applications. ‘\fy/é\
N P
B @ 4{%@

¢ Low insertion loss

¢ Reflective 7] %
.

‘\
Switch Model HPS-9417 /% Q




)@\QFORMANCE CHARA%\Q‘_CS
&

. MODEL HPS®:(7
PARAMSTSR ~ XDy~
Frequency Beﬁ\(\ Hz) max. 5to 12‘\)‘“\ 12to0 17
Power %@k% (W) max. A@Y 7 /4/'\\
. . A
Isoletl{nﬁ\ Bfmln. \2\§f 20 ‘ ]7,
<ﬂ&nf%&% loss (dB) max. N \>’f\ 2.3 @.

(WSWR ON ‘!@V 2:1

| G
B &
Power Supply Requirements @V @%

(For one port ON)
. W) Contraqil \aracteristics
e 4?# (o IMput Impedance TTL, low power
mA ,rﬁ‘% Schottky, one unit load.
by (A unit load is 0.8 mA
80 sink current and 40 pA

source current.)

80
% Control Logic ..................... Logic “0” (-0.3 to
<¢\ +0.8V) for port ON/\
& and logic “1” (+2.0 l‘@

+5.0 V) for por

Svﬁﬁing Characteristics AVAILABLE OPTIONS %3
Cold Switching A Wider Operating Frequenc
ON OFF Time ......... 100 nsec O Other Type of Connector
3. Option G09 - Guara d/o eet Environmental
i
’é/\ </<>®

N> 2
OPTION (G09) EN\@ENTAL RATINGS %@ ﬁ}
Operating Tem %-30% to +85°C %:}!l
Storage Ten@tgt; (=Y -50°C to +120°C /)/@

Humidity,....5 Ml MIL-STD-202F, Method 103B, Cond. B (96 hrs. at 95%

.................... MIL-STD-202F, Method 213B, Cond. B (75G, 6 msec)

)
VibrationV..........cccevvmeeeenns MIL-STD-202F, Method 204D, Cond. B (.06” doub e or 15G,
whichever is less) §\

AItUAE e MIL-STD-202F, Method 105C, Cond. B (5 {@
/,
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flodélHPS-9417 SPAT Switch
Specifications .

}@\Iﬁ‘ENSIONS AND WEI I‘f@)
e&)k @é

WMOUNTING SELURFACE
MICKEL PLATED
WITHOUT Pﬁ% &)
<

; @w

NAMEP AN
@ﬁé >
' K o%?-"'. iy

L

=

X 5

O T

‘ ODEL : 9517 i z4L

ur

e B SERNO: 2 - xg
‘:?ﬁz I =

J0

rlfﬁ§?::::;  .446%5
@.098 @%V - &) '

i
4R

1.358
[34.5]

e N




Model-SW-2876-06

AN Ny

« Medium Power k %UI\. POWER SP6T SWITCH Model
. . -2876-06

N> KRATOS General Microwave has developed mo:_:l;l\

e Hi !
* Ref %k‘ 7 %ﬁ SW-2876-06 Medium Power SP6T switch for va /mé%
applications in the frequency range of 4.4 GHz t0°%’
F@lching Speed <¢’\ op 9 y rang Hz K

GHz for various applications.

@{jv




)@QRFORMANCE CHARA%@%HCS

/ MODEL
PARAME(&Y) SW-2876-06
Frequency Ra&%@;) min. 4.4t05.0 &‘\
Power Handi(i: Yl@rv /,\VO
CW (W) gy, AN
IsolajN\s‘gB\) min. N% E
{Mloss (dB) max. é} r \Y7
| VSWR ON )Y 151

4R

2
@v

Power Supply Req ents

(For one port ON) &)

MODEL </ X\lg% Negative Voltage
AN mA v mA

NN

180 -15

60

W28
WV

Switching Characteristics

Cold Switching
On Off Time.....cccceen..e. 85 nsec.

&

N

%

Control Chat Qt r|st|cs
is 0.8 mA sink current and
Control Logic
for port ON and logic “1”

&k
Control In \;n edance TTL, low power Schottky,
one unit load. (A unit load
40 pA source current.)
..................... Logic “0” (-0.3 to +0.8V)
(+2.0 to +5.0 V) for port
OFF.
AVAILABLE OPTIONS E V

1. Different Operating temperatures
2, Inverse Control Logic

Ratings

@%ptlon GO09 - Guaranteed to &%onmental

Switching Rate................ 2 MH%%/@

OPTION (G09) ENV%Q%TAL RATINGS

Operating Tempera<\ 4°C to +85°C

Storage Temp e 0°C to +120°C
Humidity..,
Shock .....505

Altitude

e

e
. %’ .......... MIL-STD-202F, Method 103B, Cond. B (96 hrs. at 95%)
................ MIL-STD-202F, Method 213B, Cond. B (75G, 6 msec)

Vibration.....\......cccovvvvieeens MIL-STD-202F, Method 204D, Cond. B (.06” double
whichever is less)

i{ﬁ
............................ MIL-STD-202F, Method 105C, Cond. B (50,0@

N

</<>\
> Z
@%’ N

&
5
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Modz! SW-2876-06 SP6T.Siiteh
' Specifications

k}@MENSIONS AND WE&%

&,‘ 89.40
" 7\
RS \9 F =<

; k%{-iﬂ'fﬁ %(i F45ryp, 030

SN: XXXX DATE

L
_e,ﬁ%? 40 Dd‘ETETEF%
. > fT "zi\ 2
O fmmr T T \geosoom I
%[) TTI:"EF‘LCE @.
R

Dimensional Tolerances, unless otherwise indicated: .XX +.Q&; .@08

58
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KRATOS General Microw: ffers PIN diode-based

limiters, supporting up t atts of pulsed power.
The limiters can be s&y in various configurations:
connectorized, dw@pPsin or with field-removable
connectors.

The limite supplied as stand alone lim: %
qd a

or as integratéd 'modules that include the limiter a
contro%%\o nent such as a switch or atte@ s

i%ﬁble n the following:. %{)
SWITCH LIMITERS

A switch module is available before the limiter,
handling up to 25-watt CW/ 250-watt Peak power. 4\

LIMITER ATTENUATOR
Provides combined protection and attenuation

~—
capabilities (Option). %} ]7

LIMITER AMPLIFIER %

A limiter and an amplifier module t S ins the
required power. Signal is amplifieciif power is not
within the specified range (O&bg/

Low Power L@

N
Limiter Products )@V
o

Support 1GHz - 18GHZ, up to 20-Watts Average

power and 5®tt eak power.

High %@r Limiters
Support 1GHz — 12GHz, up to 60-Watts Average

power and 400-watt Peak power.

§&-koaxial and Drop-In Modules
20

o

X7
égadband

* High-Power Ratings 4\>

i
Parameters Trade-off %%‘ ]/
ai
.I'S.

The main parameters of Limiter specification
Frequency Band, Input Power and Flat Le@%é ote
a L}

that there is a trade-off between thes%g
e

&
NS
<P
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DEFINITION OF PA

Recovery Time:
The time period fr

7

%e following formula applies for source VSWR

\{
inciglent’gower. For a source VSWR of up to 2.0:1,
proximate maximum effective power can be
aeﬁi ed by multiplying the source VSWR by the
ident power.

%nd of a high power pulse to

the point wherediae iMsertion loss value has return s over

to within 3 @quiescent loss state. 2.0:1: /\
P

Spike L : PA = >

7,
@
Afte u%\ high power is applied, the limitexwi!
or%a ily pass significantly more p, w%a when
owlly saturated. This power ri %&r
/The rise
tilne of the high power pulse and the turn-on time of
the diode determine the spike’s amplitude. The spike is

defined by its energy content, i.e., in ergs. The formu
for calculating the spike leakage is as follows:

2
SPIKE LEAKAGE (ERGS) =ts X Ps x 107~

where ts equals spike width at the half-pow p}i@?\
seconds, and Ps equals maximum spike@‘wo in

as a spike
e leading edge of the leakage p

watts.
Vs SN

Power Handling:
There are two important things to consider when /
defining the power handling required of a limiter. Tw&‘ O
important considerations for defining the required ‘
power handling of a limiter are: ]7’
» Peak Pulsed Power: for narrow pulses, e u\%ﬂ
an equivalent CW power by multiplyin Paak
Power by the Duty Cycle. For pulses €xjs ing 10
microseconds, Peak Power is co red CW
* Source VSWR: When is it fu r{e on, the Limiter

short circuits across the tra jon line, and 90%
incident power is reflec a wards the source

Any mismatch at the eflects power back

toward the limiter, ﬁ; standing waves. In a

correct Iimiter-sougt e relationship, the maximum
rd

current point octyrat'the input diode, causing
the diode%is:' e a greater level of power than

[1 = (PF. *PFs) I

where

\“‘4’\
- PA = actual power V

- PS = source power %{%‘
- PFL = load (limiter) power fagtcr
o/k

typical,
- PFS = source power fact

2

CONSIDERA@S IN USING LIMITERS
* The differ Qetween the flat leakage and the 0.1
dB compressi oint is typically between 10 and 13

dBm, B t\.‘qa vary according to limiter type

* Ngise ¢f 170 dBm may be generated following the
3 limiter compression. However, limiters can
an§/usually do exhibit signs of limiter compression at
0 dBm

* Limiters dissipate approximately 8% of incident
power as heat. Therefore, all limiters should be

attached to a heatsink whose temperature doe
exceed the maximum rated ambient temperat

« Limiters are inherently broadband componérms.
Band limitation results from DC return re“r\e)ﬁred
%{ng idths
hose with

t

by some limiter designs. Limiters wi

of up to 10:1 are relatively simpl \%
bandwidths exceeding 10: 1 ar)@gre sively more
complex and costly.

AUTION! Limiters are NO{b%teral components!
They have a defined ingyi*and output. Backwards
installation will da

magé mponent.
&

%v& ﬁf’\
«’ﬁ

ﬁ&)
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Z\

Limiters Selection ﬂ@e
A~

A »
rd 7
FREQUENCY RANGE (GHz) N&k ER| MODEL PAGE | COMMENTS
1.0 2.0 4.0 X/%.0 10 14 16 18 | X,
AV
4% \‘Q N
2D Nz T 20
10 </ < </<>\ 2w LIM-118-L O
N\ LN CW:1W ‘ V‘
: 18- 321
R \2, A\ 18 | Peak: 150 W LIM-218-L %‘
< T PIr. TN '%
CW:3W
2.0 @v 18 | Poak: 500 W LIM-218-H %
K
CW: 20 W
10 5 | Feakc 50w LIM-1015-20 %
A >
1.0 20 @ B A0 LIM-12-@Q@
7 ' NN
7 lowoom )
1. 2mm1.4 & Peak: 300 W @gt P 323
V{*‘ N
CW: 25 W \
31 mm3.5 y, Poak. 2 ﬂ \>,k M-335-VHP
)4
i
/ CW:5W
(- N Peak: 50 W LIM-812-50
p. Va
CW: 15 W
A%a £ e 9.6 Poak: 315 W LIM-89-15 324
v CW: 30 W
1.08um1 4 \ \ () W, S0 LIM-2564-00 //%\
"-.,_-
CW: 25 W
1. 2mm1.4 '\ Peak. 250 W LIM-2019-50 ‘ y.
325 imitérs
CW: 20 W
31 mm3.5 Peak: 200 W LIM-2019-80 )6"\
7 B()

Operating Temperature
Range

Non-Operating

Optlon No. Des

-55°C to +85°

Temperature Range ....... —55°C to 08%
Humidity ..............ccccoen. RTC CarteGORY B SEeC. 6.3.2).

pera ng 95% @ 60 oC
0O-160D Section 7 Cate
\ V/DO-160D Carecory R or R- CONDE,)

Vibration.......................
% ECTION 8, PaR. 8.7.2 Fic. 8-1 & 8-4. Curve C & C1, G
/<>, Rms 4.12 & 5.83.
RANDOM 30 MIN AT PERFORMANCE LEVEL AND 3 HRS AT
ENDURANCE LEVEL FOR EACH AXIS.
(70,000 ft.)

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

@%%

@3%63

OPTION (G09) ENVIRONMENTAL RATINGS. OAVAlLABLE OPTIOES/
to meet Environmental

é\
»@@‘V

&

oy
Ko
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Limiters Series L!

E\ Br O’f

‘{\‘ Y\l
/ @ FORMANCE CHARA Y{@STICS
A /?

MODEL ‘C\/S LIM-118-L Lhﬁ§18 L LIM-218-H
\\\Q\({JSGHZ 2-18GHz
O\, A\
Frequenc %\? (GHz) 1-18 7{/ v — }
\ <4:;<3- 4-8 | 8-12 12-18 2-4 | 4-8 8-12}\__"@!.
Yy
Ma&ertlon Loss, (dB) {5& 1.0 1.4 1.8 2.3 1.3 1.8 | % ]7 2.7
4// /// I » \\Q_
R max W 1.7:1 1 1.9:1 | 1.9:1 | 2.0:1 | 1.7:1 | ¥ y 1.9:1 2.0:1
Ar
5 1 e 3
cw A O\
Input Power, (W) = /O S W
500 - 150 500
Peak " — _‘\}&‘}\)
i 1 1 1
Pulse Width, (uSec) & s \/4§</
Duty Cycle, % max. VW 0.1 \\\Y 0.1
’ g N AN
Flat Leakage, (mW) //I( 160 150 | 130°¢,430 | 130 | 150 | 130 | 130 | 130
2
Recovery Time Max. (n \> 200 100 200
Environmental Co@_ﬁt{\ns See Page 318
Package Type<<,\ 200/2-79 200/2-79 200/2-79 é\\
Q\lnput SMA (M) SMA (F) SMA (F) T~ M
Co r 1/
Output SMA (F) SMA (F) n@n,

RF PIN
& 4

A EPLER

i\

/O e 2 PLI:Is'-,
i Fe- R
> 2

& [

l

Dimensional Tolerances, unless otherw.i@\ix +.02; XXX £.008

K B+ DAT ._/" \ (/l
\K F ;;_I:ia _SEE MR ING ?

& A g?;
- ]l sl
ag P

@3 f"

gL
200/2-79 150

2 dl=0.1 THREU r""F E ”‘
T¥P 4 PLES

ad

/féﬁf\\

2
@_V
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W

PERFORMANsF, ACTERISTICS
‘&GE)%L )(/\‘\/‘S LIM-1015-20
FrequeM‘ﬁﬁ((GHz) &QV 10-15
M@\gwm Loss, (dB) </>\'</’ 2.0
\S\/@ max. N \}\ 1.8:1 S
Input Power, max (W) s - }éf\\
Peak ‘ 50 5.
Pulse Width, max (uSec) . %\ 1 A <\<(<<<) )
Duty Cycle % max. (;\J V }/%\)
Flat Leakage , (dBm) /’%ﬁ" \\Yé’v)
Recovery Time, max (n;e@r e @[)\74'00
Environmental Co%@v}s VYSee Page 318
Package TyRa)& 200/2-79
<\Sv Input SMA (F)
Connectars:
A Output SMA (F)
X/

P GK@TYPE & DIMENSIONS-
17 R
I-'..‘;.-mg;‘l : \\ E
,Q‘I_"' <
N
X

5%
SEN ING AT *DUT"

eI 400, t—

i

+ . o
N 2 3, >
23 ) o PP
%{) i N 0]
T n W, =}
TE & o
H.'I A NN
11'-51::'_' J‘»ﬂ.inzm \?3@1{2_:5
200/2-79 >

Dimensional Tolerances, unless othe®nc ted: . XX £.02; .XXX £.008
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Limit

im
)\~

>

tars Series Lll\f‘\'\larr

oM

}@?YORMANCE CHARACTE@g\gCS

MODEL /J‘g LIM-12-VHP /’ LIM-1214-VHP LIM-335-VHP
1.0-2. V) 1.2-14 3.1-3.5
Frequency\\g{\?&z) %@ //A
: § 0.7 1.0 N
Inser%’%ﬁ@ max (dB) \5\ \__‘ O
VSWR 1 1.3:1 '1
%
4 30
ut Power, max e &, 0 ?
W) Peak 400 300 /{( X" 250
Pulse Width, max (uSkc) 10/4\\ 20 . &, 50
S ‘
9 1 10
Duty Cycle % max N Y‘? ;-\?)
Flat Leakage, w % 00 \ 32
at Leakage, max (mW) ) AT‘%-'I N \\<ﬂ
R Ti 400 400 350
ecovery Time, max (nsec) ) 7 ) 72\{/\5/
Environmental Conditi 4 See Page 318
<5
200/2-79 200/2-10 200/2-79
Package Type/_ \%}})
e SMA (F) SMA (F) SMA (F)
Connectars @ /A\
N MA (F MA (F MA
%D Output SMA (F) SMA (F) S%'(‘T)‘
PACKAGE TYPE@MENSIONS %
LB P PTH % . -
TR B TP 2 Pl_l;s T ‘% TYE 2 PLCS 3
28,40 "., V <R<</ 25,40 7 % 2
g N I
| [ ':"‘ —
su+|;u'__,/’ /‘S N T BATL //X
_SEE WARKING %{) . SEE MARKING AT "DUT' O
4 EEEF —3 400,
-—:r:re@;\\e—-‘ ur’ . TV o
j B i 4 5
; g R E - o %?‘ e
r - 4 i o af IE -
Ej % ) - = '-C'l | L (‘:. )@
" o ]1 hE el 3
~E A .
" u.“ J L4 .70 1T$'nD" %%thﬂl THRU TYF & PLcs
i 2 40401 THRU TV & FLCS TYP 4 PLCE
TYP & PLCS
200/2-79 <( 200/2-10
Dimensional Tolerances, unless otherwise |n®q X +.02; XXX +£.008
D,
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\\

)@‘%ERFORMANCE CHAR;@V:NSHCS

MODEL //K LIM-89-15 //l{ LIM 812-50 LIM-2564-00
N A
S
Frequency nag&% 8.4-9.6 \Qf(/ 8-12 1.28- 1.4
AN N
Y\ W /)
2.2 0.6
Insertion &B\\@ax (dB) (}\:{\‘ /O
vsw\y \ 29:1 1.8:1 1.5: \\ >
N @(;Vt 15 5 \‘Q
@I}Powen max cw - /
v Peak 50 50 W
- 20 10 '\ & 25
Pulse Width, max (pSec) /<> '(. >
~
Duty Cycle, % max ?'{-’7 05\\) 13
A 7 -
Flat Leakage, max (mW) ) /%%4 . \%’ 32
2~ 300
Recovery Time, max (nsec) /% 500 A 0 200
rd
Environmental Conditions . N ee Page 318
Package Type O 200/2-79 200/2-79 200-2564
ge lyp \\}g}v
vy,
MA (F MA (F MA (F
(ﬁ}@ SMA (F) SMA (F) SMA(F) |
Connectors N 77,
\‘\ tput SMA (F) SMA (F) SMA (F) «__ O
A

PACKAGE TYP/KDIMENSIONS

) |

5'1'["'._!"’

SEE

K
AT OUT"

‘:Q‘E\&E"{- f—

0.1

i

16.50
5.60+

25201

B

1]

|

—

v

A0, 1

L ET]
&
158

J

THRU TYP B PLCS

TYP 4 PLCS

200/2-79

Dimensional Tolerances, unless otherW|se

85 PN
ﬂﬂill""ﬁi-

{l"‘

—.—.15- ED_%

560201

//

| 4

PLCS

200-2564

&d XX £.02; XXX £.008
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/(/)@EFORMANCE CHA%’{@STICS

)

MO 5 LIM-201&§<Q> LIM-2019-80
Frequen%,\%@e min (GHz) &g\\\i 31-3.5 A
75\ \4 1.2 (@ 0 V reveres bias)_:/o
i oss, max (dB) %Qﬁ V reveres bias) ‘LV
i}, PN 1.2(@-20V revs(Q\(}il' ¢
,\I@SWR, max *@D 1.3:1 1% N

Input Power, —— 25 /}((26‘<
max (W) \ -

Peak % <\&> 200
Pulse Width, max (pSec.) ~— 150 \‘2)\,\) 150

\ 1=
I V’
Duty Cycle, max % ,@4 v 10 <2} 10
) )
Flat Leakage, max (dBm)/ . 4%‘ 20 A & +15
Recovery Time, max (uSecy 1 {%{) 0.350
S
Environmental ng@&? See Page 318
N ﬁ’nput SMA (F) SVA(F) b
Conne%; T—-
%\;V\ Output SMA (F) SMA (Fzé;%‘u ]7
PACKAGE TYP%(&IMENSIONS /Ig)@
7
SMA CONN 252(\) ;

TYP., 2 PLC™,
|

_MM_I:

2019-50

—[ -~10.86
TYP.

-

£ PLCS

H 043 ® 6353

Dimensional Tolerances, unless otherwise indicated: . XX

/§ ’®X +.008

LIMS 200-2
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NN
ATTENUATORS: CUR Y DIGITAL &

VOLTAGE CONTROL/
General Microwave wi ndnillimeter-wave
% hree configurations.

ilas
s
voltage-cor

10dB erx
Th di%ﬂp controlled Model 3499 proviQYes. 005 dB
@%o

Q}*e with a linearized transfer funct

r (11 bits) and switching spe than
5C C.

Each of the three models operates over the full
frequency range from 18-40 GHz with a dynamic
attenuation range of 50 dB.

See Page 329.

Model 7929 is a MMW Phase Shifter
control of 360°, over the entire frequeric ge of 10
to 40 GHz. g

See page 334

SWITCHES: SPST, 8¢ g’%SP4T

General Microwave mjliitrigter wave switches are

available in SPS & §F2T models in a variety of

topologies and configurations, e.g., with current-
te ﬁr{g

controlled swi or with integrated TTL compatible
voltage%\ers, nd in both low insertion loss and high
n

PHASE SHIFTERS @
\ ase

isolatio Is.

All switch thodels in the series operate over the
frequency range from 18-40 GHz; each is capable
of handling cw or peak powers up to 1W without

attenuators are avai <
Model 1959 is ¢ ontrolled, while the Model Y,
D1959, wh%, arporates a hybrid driver, is %\k

2
|iPe

/]

-

performance degradation, and features rise and fall _«__,

times of less than 10 nsec ‘

See Page 338. @
QUADRATURE COUPLER /15)%

The Model 7050 3-dB Quadrature Couplsr is a 4-port
single-section Hoppfer coupler wiji rates over

the frequency range from 18-40 &R%At features low
insertion loss, high isolatioparid.excellent amplitude
and phase balance. \}2’(
See Page 344. <§,\

CUSTOM IM UCTS: See Page 343.

@

%

v

DIGITALLY C
ATTENUQ%E/

PHASE SHIF
7

P
/.\%%

>
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odel 1959 is a current-controlled attenuator/
tor that provides a minimum of 50 dB of
nuation over the frequency range of 18 to 40 GHz.

"@‘3
* Absorptive /k ! 54

* Current or v& controlled &W

. 18 to I [T S > As shown in figure 1 below, the RF circuit uses two
«irequency rang % shunt arrays of PIN diodes and two quadrature I
mance MIC quadrature couplers. The quadrature hybrids are of a umg“a

h‘xb;' deS|gn \ microstrip design which are integrated with

:\ %ﬁ speed

iode
arrays to yield a minimal package size.%‘v

%&/ MODEL D1959 %
The Model D1959 voltage-con mﬁ%earized
e

B

- attenuator/modulator is an i orassembly of
T +V =V a Model 1959 and a hybridizeddriver circuit which
i ';5,.,.-_ o B provides a nominal trangt nction of 10 dB per volt.
T (See figure 2 below %
ABSORPTIVE
HDE;JI.QEHI
| em x—O)
L2 r . .
Gl wicrowave M ;E :E
L .
L 1 ‘i

Attenuator Mode{ D 1% + g T
(WITH INT%%@ I I mn T I
%ﬁi @
RIS
& Fig. 1-Model 1959, RF schematic diagram ‘\.‘
/{/30 O\ ]7

<\>\>

p.E

] 0l - R Lol Tk
CONTEOL DRIYEE % i -& - - - 'd_.- -

INFUT CIRCUIT 4/@ - y /‘):?f;‘;-:,,_":f -
@ o 7, TE=F |
CONVERTER) g = \(H\S':a +
- ER
e, S 0N %\\
&>

-
Rr INSUT SERIEN 495 Rr INSUT L
e— % E o , W
A 6 HUATOR Jz2 "BETRT am 1D 12 14 1& TIEE

url.|l|'|l W B T

%{ Frg, 3—Ricctpl TRED, el & B SRR
2 Model D 1959, block diagram

o
&
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Sl =
anx. KYFLATNESS (+ dB)
FRE%E"ECY ERTION ATTENUATION LEVELS UP TO
LOSS MAX.
MODEL (G“Q,'\\ (dB) VSWR SHOdE 20 dB 40 dB 50 dB
18265 | 36 «\‘QV
1959 | 025536 4.1 2.2 Q%\ N
: ¢ Zo
<\ 3640 47 2 .
N N 1.3 2.2 3.4 }
@ ' 18-26.5 4.1 s{ g V’
93 26.5-36 4.6 /N, V2.2 @*
36-40 52 W 28
ENVIRONMENTAL RATINGS AND MODEL D1959 /lg S
AVAILABLE OPTIONS 4

See page 344.
COMMON TO BOTH MODELS 1959 ‘

AND D1959 %,V

Mean Attenuation

Monotonicity

Power Handling Capabilit
Without Performance %
Degradation........ .10 mW cw or peak
Survival Power\$> 0.2W average, 5W peak

</</\ (1 ysec max. pulse
Phase Shift_.»

width)
MOD
Rise an
Rise Time

..................... see page 66
Fall Time

Bias Current for Maximum

Times
75 nsec max.
20 nsec max®

B

/\S;er Supply
jection...........ccccoeeennen. ‘%

Accuracy of Attenuation
0to30dB........... %%5 dB

30to50dB.........3 ...+1.0dB

Temperature C x .....£=0.025 dB/°C

Switching C { istics
ONTIime,. .. N 1,600 nsec
OFF.TimeN oo 100 nsec max("

Nons \ ntrol Voltage Characteristics
Opei@ating..........ccoovevvuveene 0to +5V

Transfer Function ................ 10 dB/volt

Input Impedance................... 10 kW

Modulation Bandwidth /\
Small Signal..................... 5 MHz \_‘/O
Large Signal ..................... 2MH ‘

Power Supply V
Requirements................... +12V £5% A

-12Vv 0, O mA

than 0.1 dB/Volt

Attenuation....................... 15to 70 mA ge in either supply
Temperature Effects............ See figure 3 (1) For attenuation steps of 10 @
O )@ % AND WEIGHTS /\\
75\ —
e , = ] <’ r ;;‘1'3“",,, - =i

kT
§LSFRLE

= u-i-.'!'l -
TYEE o e § .l" IR, T PG K Pkl [TV

is 50 40k, T HFOA K WAL [TYPS

MODEL 1950
Wi B oz, (23 gr ) appro.

]

-5 ghe AT

L1 tbnrl

"'"'-““'-'- %‘ '!"1:;':““: m
%%mm
)ﬁ\\m @ | approx.

5 J
#

O
Bk ALE

12

Dimensional Tolerances, unless otherwise indi a‘e\ X +.02; XXX £.008
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AN
»

A8
¢ Frequency range: 48-40 GHz
¢:9

* 50 dB attenuati e
* 500 nsec switghing speed
i %ﬁrogramming

@}

Atte %
(WETENDEGRATED
%/ DRIVER)

AR
R

atc;r provides greater than octave-band
effobmance and wide programming flexibility in a
@\pact rugged package.

No The Model 3499 is an integrated assembly of a

consisting of a PROM, a D/A converter and a

and repeatability and also preserves
monotonicity of the attenuator.
The Model 3499 offers a 50 d
0.03 dB resolution and swit
than 500 nanoseconds. It is available with either
a strobe/latch or a non- current or voltage

controlled attenuatiﬁ)%ty.
7,

A

N

1 conttes
=l
1_‘=ﬂ"|'ll'l'.ll %)V
whn [ %
%\ WTVEN LT | %
2P g
w2

balanced PIN diode attenuator and a driver cwcuk/\

current-to-voltage converter, as shown in Fch
This arrangement provides a high degreg,of u&%‘racy
%‘ng nt

t|on range,
speed of no more

D

| 4
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S
)é\VPERFORMANCE CHAm@f{Rlsnc
'MAX. FLATNESS (+ dB)
FREQUENCY 'NSERTION L AT AN ATTENUATION LEVELS UP TO
RA LOSS MAX.
MODEL | (GN (dB) VSWR | @@ 20dB | 40dB | 50dB | 60dB
A05.5 4.1 «})ﬂ\) j\
349970 $26.5-36 4.6 @V 1.3 2.2 3.4 4.0 nA
AN >36-40 5.2 \ N \17
N by
I N7 | 1825 43 A @ <§%
@99-60 >26.5-36 49X N 22 1.3 2.2 3.4 a, 9@ 0
>36-40 5.8 >
. @/er Supply
Mean Attenuation Range \\-' Rejection................ % ess than 0.1 dB/volt
Model 3499 .......ccccovvvnneen. 50 dB ]7 Change in either Supp]y
Model 3499-60 .................... 60 dB %

Accuracy of Attenuation
0t030dB...cciieceeeeieee +0

o 1>
30t050.cccciiiiiiiiiiee, +1 (@
30 to 60 (Model 3499-60). O)d
Monotonicity ................. ....T%anteed
Temperature Coefﬂx 4\\)+0 03 dB/°C

Phase Shift ........ See page 66

Power Handlm&él
(]

ility
Without Peng

Degradatiqn™.................. 10 mW cw or peak
Su%}ower (from —40°C to +25°C;

+28;C; see Figure 2 for higher
temperatures) ............. 0.2W average, 5W peak
(1 ysec max. pulse
width)
Switching Time................... 0.5 pysec max.

....................... Positive true binar

Programming

\f}
@"Vmp Cycling

OPTIO@ ENVIRONMENTAL RATINGS
Operating Yemperature

Range.........cc.cc....... —40°C to +85°C
Non-Operating Temperature
Range.........ccccceee.. —54°C to +100°C
Humidity ................... MIL-STD-202F, Method 1038,4’\
Cond.B (96 hrs. at 95%) .__ O
Shock........cccoeveeiennne MIL-STD-202F, Method 21
Vibration.....................

Cond. B (75G, 6 ms %
MIL-STD-202F, M t%‘; 4D,
Cond. B (.06" d amplitude or
15G, which
MIL-STD {g
Cond: 0 ft.)

Method 105C,
M sﬁ;’z 2F, Method 107D,

complementary daA, 5 cycles
specify Optlo Z
interface logic </</\
fam|I|e ase ontact - A\
factor, D, //O>
Minimum Attenuation {2/% A o ™ p—
517 + YN L 037dB™M D e ‘ ]7'
Logic Input e | %4
Logic “0” (Bit OFF) \ 0.3 to +0.8V A M——=——ne ‘%
Logic “1” (Bit ON ............ +2.0t0 +5.0V AT +7eE %
Logic Input Cur & t .......... 1 yA max. :
Analog Inputa. .. % ............. 0to 6.4V yd
Power Sup%‘o e V\ T
Requirements................... +12V to +15V, 120 mA :

-12V to -15V, 50 mA

Qs

\\;w .

Fagd .< SR Prney CEranng BaCToy
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ya =
4 4 Enaparia [oh P O LERTY
V4 5 _,..-"'" e ot

@ WAKT ] R O B R
COMMICTON
WML LK — MOLMUNG HOYE M)

F-L N

J3 PIN FUNCTIONS

PIN NO. BINARY
1 0.06 dB® \‘%}'
2 0.1 %\

" b

S X 02508

\\os 0.5dB

3
®<<>\<” e

M ERL
[EL1]

-

(LA

w0 N }@ 4dB

b = | %() 10 8dB

Wn 11 16 dB

gl | & 12 32 dB
: 13 +12 to +15V

-

57 2 FL)

%» 14 —12to -15V
; / lr—:,-_mru_'.smu ACT 15 0.03 dB
& B

%/ MODEL 3499
%D Wt: 5 oz. (142 gr.) approx. %} V
Dimensional Tolerances, unleWise indicated: .XX £.02; . XXX +.008 % 3

\ W
>
ACCESSORY FURNISHED %l NOTES. K
Mating power/logic connector % 1. The Model %@nuator is an 11-bit digital
AVAILABLE OPTIONS attenuat O to use this device with a lesser
. . number. s (lower resolution), the user ma
Option No. Description - smp@u d the logic pins for the lowest
2 Complementarwamming (logic “0” ts. For example, when operated_as &
is Bit ON) %‘&mt the Model 3499 would have P
4 Strobe | @%%Hata input. Attenuator Fid 1 and Pin 2 connected to grou I cther
resp ta input when logic “0” is parameters remain unchanged. %
appliagi,Atenuator latched to data input 2. Normally supplied as an Anal§g3apUGt. Optionally

sed.

‘<ch ic “1”is applied. available as a strobe latchyfuncs for. input data.

7 Twortype K male RF connectors 3. Pin 3 is available to apgly-current or voltage to

10 %(‘)ne type K male (J1) and one type K control the attenuatQrin a ndn-linear fashion. leave
female (J2) RF connector pin as open circuit+

G09 Guaranteed to meet Environmental

Ratings 77 ‘%)
G12 RoHS Compliant Q

AN G
N
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AN

N

17929 MM Wav

e 360° Ph

« R
4§ ‘E} S

A
hif

=
The Model 7929 is a MMW P phase shifter
covering a frequency ran 13 to 40 GHz
providing a full 360° range of ¥ariable phase shift.
PHASE SHIFT &)

Phase shift is agl by utilizing the RF vector
modulator ¥Qach shown in Figure 2. The 3-d
hybrid coup ides the RF signal into two

quadraturg cdmponents which are then bia i
pro o@ the sine and cosine of the e@hase
signals are then combined i o yield
desited output.

ACCURACY

Improved phase accuracy and PM/AM performance
are achieved by using double-balanced bi-phase line
amplitude modulators. In the operating band, overa
phase accuracy is better than 15°. Switching s e#au?

better than 500 nsec. :

&
NS
<@

A

R

7

zﬁgto 0 GHz
* 360° Range

* Hermetically Sealed

¢ Guaranteed Monotonicity

0.35° Incremental Resolution
* High Speed
¢ Digitally Programmable (10 Bits)

N

L

oy -
‘
T T 1.
5;;‘;.:1:5 D
RO
EXom CONVERTER %
WAL FAOE k
EUFFER
LN
L1 FraiE 1 Nl}ﬁl-’uﬂl
DArE woL TadE) A IWiE WOLTAGE]
<)
{é}_ viNgaR —@p
J1RF W \\u} by A3 RF OUT
w

Fig. 1-Model 7929, block diagram

.A T——
N
Fig. 2-Model 7929, ;@)ﬂo,

&
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PH@E\%HlFTER SPECIFICQT%\{

INSERTION ACCURACY PM/AM
SREEIIENE 'W%Hz) LOSS (Max.) Max.) (Max.) (Max.)
\\) 1INPUT:  2.5:1 /\
15.0 e +15° +2.0 aé,
y& go\ J2 OUTPUT: 2.2:1 20

MANCE CHARAC
e Shift
ANGE....ooeeeeeee e

Control Input
Switching Speed

(50% TTL to within 10° of

Final Phase Value)......................

InputIP2 ..o

N
T%
360%in 1,024 steps

500 nsec.m

Variation............coooovvveerninnnnnn. 0.1°/°C
10 Bit TTL

2

Power Handling Capability
Without Performance
Degradation

Survival power
Power Supply

Requwenzt\s)»)

45@

dBm

+5V 5%, 125 mA max
+12 to +15V, 10 mA max
—-12 to =15V, 95 mA max

+60 d .
InputIP3..........ooeieeeeeeee +%E; p.

 INSERTION LOSS (dB)

%{) Fig. 3: MODEL 7929 INSERTION LOSS VS. FREQUENCY: %

<§><>,$

i,

Sy
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R
Narrow Band% Shifters A§

In addition to the_atan wide band Phase Shifters eneral Microwave is offering Narrow Band
Phase Shifter units are available both as st atalog units and as customized units meeting sp%

customer%x ents The narrow band um% tter performances and lower prices.
Q \_
Fr&(\gm,y Range Model Numbe\\ste Accuracy | PM/AM Insertion Loss ‘ ]7‘
M\Kto 21.4 GHz 7929- N@@\' + 6° (max.) +1.0dB 13.0dB (maxl)/- %‘

27 0 to 31.0 GHz 7929-NB-27- * 6°(max.) +1.0dB 13.0dB SF%/K
33.0 to 36.0 GHz 7929-NB-33-36 * G}(an.) +1.0dB 13.%(6

37.0 to 40.0 GHz 7929-NB-37-40 f@h)ax.) £1.0dB | &é@é{max.)

¢ &
ACCESSORY FURNIS }@

Mating power/control conne %()
&NMENTAL RATINGS

OPTION (G09)

Operating Tem
Range....<&.. ......... —54°C to +95°C
Non Operath %\

Temp re'Range .....—65°C to +125°C ‘\_

A

‘\.r
AVAILABLE OPTIONS
Option No. Description g
7 Two K ma F/ nnectors &
10 One K .m ), and one K female (J2)¥ ‘\"
CO. [§ ]7
49 g | screening
@ page 394)
G09 @Qr nteed to meet Environmental Ratings
61%() HS Compliant k
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Model 792¢
Specifications

\{ \<
&R 4R

/‘%%@ DIMEN%@%%VEIGHT . %'\
W N W
@ oA

\‘3\3{ 2140 (36> THRU

195 [49.58)

162 [4].14] |

SORFALES

s

£0 11541 | A
Sz [132.28) /O‘
& 167 [42.29] J

COMN. MDM 15 PIN ‘
%D PER MIL-C-83513 &V

MODEL 7929 PIN FUNCTIONS -
PIN FUNCTIONS ‘

s el

~
7 GND
<¢\> 0:35° (LSB) )és%

Model 7929 Wt. 2.5 0z (71gr.) approx.
Dimensional Tolerances: unless otherwise indicated: . XX +.02;
‘\\
i
D, Y

—




AN

SF%T Switche;;:*?f

N\

SERIES 90

Series 90 switches provid{r‘rgl performance
characteristics over t eq)u. cy range of 18 to
40 GHz. These miniatr&switches measure only
75" x .95" x .42..

The series u Integrated circuit assembly of
four PIN di @ unted in a microstrip transmi
line. The c{:) onfiguration is shown in Fig, 1, bs
Ap Iic@ f a positive current to the bias%y al

bi

ed t

R
S e&the unit OFF since the diode
a ‘?p@sistance value. With zero or negaiiv€ voltage

at tive bias terminal, the diodes are biased to a high
resistance and the unit is switched ON.

SERIES F90

The Series F90 switches are the same as the ~—

corresponding Series 90 models except the units
equipped with integrated drivers as shown m%

The proper current required to switch the un
or OFF is provided by the integral driv ichhis

controlled by an external logic signal. MeXirlum rise

and fall times are less than 10 n °3

&
A

™

X

W.

(o]

2

rd K)
K * 18 to 40 GHz frequency range

;\ * Low VSWR and insertion loss
* Up to 75 dB isolation /‘
* Less than 10 nsec rise and faIIth‘eQ

Switch Model 9013
(DRIVERLESS)

v
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Y=

72 Series 90 SEST Sii

\\“3'63

%y

P,
NN
PERFORMANCE CHABACTERISTICS _”SREQUENCY (GHz)
MODEL NO: CHARACTERISTIC”~ /| 118265 | 26.5-40
&/ > Min. Isolation (dB\, - 35 30
901 12 Max. Insertion Lo« ) 2.2 2.7
SN\ Max. VSWRL(ON) | 2.0 2.2
,?XQ’ Min. Is ,2%'%3) 55 50 /4(\\
<> 9013*, F9013* Max. Inset Loss (dB) 2.5 3.0 S~
N Max\VS§WR (ON) 2.0 2.2 ) Vs
j %Iation (dB) 75 70 @‘
9014, F9014 . Insertion Loss (dB) 2.8 3.5
ilax. VSWR (ON) 2.2 22 7 |

SWITCHING CHARACTERISTICS @
Rise and Fall Times 10 nsec max.
Switching Time 20 nsec max. ‘

Repetition Rate 20 MHz ma %‘
N

POWER HANDLING CAPABIjjA
Without Performance
Degradation 1w c\a/%pea

Survival Power 2W averaye, 75W peak

(
POWER SUPPL%}%UIR
Driverless Uni S,
=

max. pulse width)

EMENTS

For rated isols +35 mA

By +5V +2%, 65 mA
-12 to -15V, 20 mA

For ratedhi §§r1. nloss....—10V
Units Withnégrated
Dr% »

are furnished without drivers.

CONTROL
Control Inpt

e
&

Control Logic

ENVIRONMENTAL RATINGS AND
AVAILABLE OPTIONS
See page 344

(1) Models prefixed with “F” are equipped with integrated TTL-comvaers

(2) For driverless units, shaped current pulses must be provided\bx‘usLQ

*Spe(@{er product. Consult factory before ordering/‘S
L K

ACTERISTICS

{0

.................... TTL, advanced Schottky,
one unit load. (A unit load
is 0.6 mA sink current and
20 pA source current.)

Logic “0” (0.3 to +0.8V)
for switch ON and Logic
“1” (+2.0 to +5.0V) for

switch OFF. \‘%\
)
&

; models without the “F” prefix e%ontrolled units and
3‘{

Wh: Bz (17 gr ) appnce,

(1] SED OHLY OR

1 AN
| >
DIMENSIONS ~ "feos % ag)—= i3, .
AND ¥ exs 13 &k [ 4 i6.4)
WEIGHT « Koo l"-,l g <> it
&/ T _g 1 . MOUNTING @\
suRFacE <l
o & il
<<>\ l s .?%ﬁ:
& * GND >
X .l >
' pegl 2]
124,11
Saried SFR]

N K FLMALE [T
S HOY DA I MALE (TYF)
@Sn. INTEQRATED DRIVERS

Dimensional Tolerances, unless otherwise indicated: .XX £.02; . XXX +.008

D

| 4
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REFLECTIVE SP2T SWI
integrated assembly

Series 90 SP2T switches n

of PIN diodes mounted in afi rostrip transmission
line in a series- shunt ment as shown in
Figure 1.

When applyin %%chrrent (by the driver), the *%%3

associated F since the corresponding

diodes are Dia to a low resistance and the sel

dlode to gn resistance. With negative curn ‘\at he

tefy converse conditions are e and

ON All models are supplie egrated

dr Standard units are supplied witfifogic that

turns a port ON with the application of a logic “0”

control signal. Maximum rise and fall times are less
than 10 nsec.

¥ Sk

v‘\\

Fig. 1—Sarigs FOO SPOT schamaric ma%& 3

<\%$>
@

&) * Rise and fall times less than 10 nsec

|

)A :
|'s.

X7
4{18 to 40 GHz frequency range

¢ Low VSWR and insertion loss

e Up to 65 dB isolation

Switch Model F9021
(WITH INTEGRATED
DRIVER)

\“@5
&
&//‘{
v\&%
\o%

4

@gv

7
A\Y!
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\

> Series 90 €

5 1 N\
P%\éRMANCE CHARACT R]{@s&

A

~ FREQUENCY (GHz)
~ NO. CHARACTE 18-26.5 | 26.5-40
\\{ Min. Isolatid \?a) 30 20 /\
/\ F9021 Max. Inséiticq/Loss (dB) 3.0 3.6 2>
O Max. V§ N) 2.1 2.3 ‘\-
& ' MinNsblation (dB) 45 40 e
F9022 . nsertion Loss (dB) 3.2 4.0 %
\(2x. VSWR (ON) 2.2 2.3 )@
W
Min. Isolation (dB) 65 5
F9023 Max. Insertion Loss (dB) 3.5 4.5/
Max. VSWR ,(QN 2.3 &

Switching Characteristics
Rise and Fall Times..........
Switching Time .................
Repetition Rate.................

Power Handling Capabilit
Without Performance &k/

Power Supply O

Degradation........a...."
Survival Power %)
</\
Requir%e&ts ................

SERIES F90

Wt. 1 oz. (28 gr.) approx.

o)
&

A%
10 nsec ma ‘ ‘7‘ CONTROL Chy
25 nse %‘ Cc;rr:ltrl;zldlg%/\ O
Conﬁggic ...............

ENVIRONMENTAL RATINGS AND o
AVAILABLE OPTIONS ‘ V

S
o

Cw or peak
1W average, 75W peak
(1 psec max. pulse width)

+5V £2%, 75 mA
—-12 to —15V, 50 mA

See page 344

SHE0T) FOM K FEMALIL (TYF)
SEIRT) FOR X MALE [TYF)
L

e

o -—‘\
LRI
a . B3 ;
LE LR 1]
RF Gl
TYPL K FEMALE

é}.
ga\te 5 XX £.02; . XXX +.008

ERISTICS

...... TTL, advanced Schottky,

one unit load. (A unit load
is 0.6 mA sink current and
20 pA source current.)

...... Logic “0” (—0.3 to +0.8V)

for port ON and Logic “1”
(+2.0 to +5.0V) for port
OFF.

EE IO EE

3
Dimensional Tolerances, unless otherwise
D,
31 Y
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AN

AT Switches

NON-REFLECTIVE SP4T JTCHES
Series 90 SP4T switches

ON wit

@n

Maximut

N A

n infegrated assembly
of PIN diodes mounted i Iyrostrip transmission
line in an all shunt arr ent. 4
All models ar: @ with integrated drivers. ‘%%
Standard L@ upplied with logic that turns@
S a
G

plication of a logic “0” control signat
/Off times are less than 50 ns%&

X

* 32 to 36 GHz frequency range
* Low VSWR and insertion loss

®

* Non-Reflective
¢ 55 dB isolation

Switch Model F9043-C79
(WITH INTEGRATED

& DRIVER)
& PERFORMANCE CHARACTERISTICS %\
& FREQUENCY (GHz) ‘\—
%D MODEL NO. CHARACTERISTIC 32-36 \,\<%‘
Min. Isolation (dB) 55 7@ \Q
F9043-C79 Max. Insertitn Loss (dB) 5.9
Max. VSV@N/OFF) 2.
~ 7 7N
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.
Series 9¢ SP4T Swite
Specificatic

ol Input
dance...................... TTL, advanced Schottky,

\{
Switching Speed 4()@5

On Off Times. ...........0..» .50 nsec max.
one unit load. (A unit

%Iity load is 0.6 mA sink

COE \%HARACTERISTICS
Power Handli &)
Without P ce Degradation $ current and 20 pA
“On” £ ) PR 1W cw or peak 7 source current.) /
¢ Control Logic
a

Co ort ..o 1Wecworpeak \%'#  Control Logic ..................... Logic “0” (-0.3 ‘(ﬁO.B )
2 PO, 100 mW cw for port ON and % ‘7
(+2.0 to «§ or port
OFF.
@I/ival Power %D
“ON" Port ....ooeeeeiieeeee 1W averdge, 75W peak ENVIRONMENTAL RAT

(1 ysec max. pulse width)

Common Port.................. 1W average, 75W pea
(1 ysec max. pulse d@.

“Off” POrt ... 200 mW average)x‘BW

K
peak (1 psec ma .WSe &
N

See page 344

width) %
Power Supply
Requirements................. + %,"95 mA

- +5%, 60 mA
/%$ a1

[22.6)THRL

®<> e MOUNTING HOLES @
%D T b @_“V‘

| |73 (v G W GE CF G4 G2

MODEL : F9043-CT9 <

Br
L2211

22 T 4@
e 2
\.1‘—” \_,%0\
Q )

< Q)
SR

%5 TE34] TTF.

Dimensional Tolerances, unless otherwise indicated: . XX +.02; . XXX +.008 &

P
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31,7050 Millimete

ature Coupler

The 3 dB Quadrature Co

covering the frequency rangéof 18 to 40 GHz. The

coupler design is a sir
which has been optim
frequency rang

amplitude a
high isolati

Ty

nectors for easy integration

removablg Cs
miIIim%\yave systems.

<

ection Hopfer coupler
perform in the millimeter

ig. 1. It offers excellent
alance as well as low loss
dB Quadrature Coupler util

upﬂr?s aour port device

%\;@L ial

@,

7
N
Frequency range: 18-40 G
¢ Low insertion loss
* High isolation

* Removable connectors

Hz

SPECIFI{CATIONS

Frequency (GHz)A)&\\“(_v

18-40

Min. Isolation (dR)</) 14
Max. Insertiod .03 (dB) 175
Max. VSWRY, 1.8 //A\
Ampitude\Balance (dB) +20 Y
PhaseBalance deg. = +_ﬁﬁ)7~

A - , 14
Power Handling, operating and (Q?N

survival, cw or peak vk
Environmental Ratings /I(/}Q:/Qee' page 344
75

2
&

344



Model 7050 Miiiimeter\Wave
3 dB Quadrature Coupler

AVAILABLE OPTIONS

/)%\S;I_DNS AND WEI %Y

BIT
1 ! 2.
$ (2.5
7, % MODEL 7050
@ Wi: 1 ar (28gr) appro. /O
Dimensional Tolerances, unless otherwise indicated: .XX +.02; .XXX +.008 ‘\"

Option No. Description @ k i
CS—r
Go7 2.4 mm Female RF connectori
Go09 Guaranteed to meet Envi M Ratings
G12 RoHS Compliant é

o
%?&

&

S %
%jv

)@2

G

R
. &
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i

OPTION (G09)
Operating Tem

%@“

i

ange

MENTAL RATINGS

MIL-STD-202F, Method 103B,

Cond. B (96 hrs. at 95%)

MIL-STD-202F, Method 2138

Cond. B (75G, 6 msec)

MIL-STD-202F, Metho QQAD

Cond. B (
or 15G, whlcheve

Cond. A/o ycles

06" doubg
1050

MIL-STD- 202F
Cond.B (5
MIL-ST 2# ethod 107D,

Series 90 _0,\ &\\ ocK...o..covenenn..
With \&; ....... —65°C to +110°C \
Withd ers.....—65°C to +125°C Vibration............
Moc, NGS9.............. —54°C to +125°C \
1959 """""" —54°Cto+11 Altitude ..................
" eI 7050.............. —65°C to +12¢
Non-Operating Temperature Temp. Cvcling .......
Range.........ccc.ocee... —65°C to +125°C p-Lycling
AVAILABLE/ \;|0Ns

\&\2&)

AVAILABLE OPTIONS O\.' }7 MO%\’QT
Option D1959 §b12 9013, 9014 F9021, F9022
Pl Description y@ Controlled Voltage-Contialied [NF9012, F9013, F9014 F9023
) ] ttenuator Attenuator SPST Switches SP2T Switches
v
3 SMA female blas/contro/ . - ”
connectors ‘,\
7 | Type K male RF ce@ﬁc}rs < v < -
J1 type Km nd J3
™| ypefepalel) v
J1 typ&ipais; J2 and J3 7
7B / X
type I\m; e
\ H H “ry»
- In@g?e’control logic; logic “0 )
9@ a'c?n rt OFF and logic “1” for ¥ ‘;
"part ON
‘One type K male (J1) and
10 | one type K female (J2) RF i %\ i i ) (
connector > b
Single-port toggle control; \'_" ' 72
i logic “0” connects J1 to J2 A ‘ ‘/7‘ {%) i
EMI filter solder-type @4 E wv
& bias/control terminals < /‘% - 0’\) ol
¥
20 dB/volt transfer function /%Y Q" \\\”
61 with 0 to +3V control signal v <’ Al
AL A
62 +15 volts operation \%Q,\ Ag\‘v .\_:
SMC male bias/coriral W ] >
. connectors W) v b ,\</>r)
SMB male @ aniol N
64A | connectors \gl il ¥ il )é\ il
A
G09 Guarant th meet <y < <y I &
En‘qror. ntal Ratings J
2
G12 ompliant e ¥ 20% o
. "

(1) See page 329 for Model 3499 digital attenuator.

(2) Not applicable for units without drivers.
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ustom Intec

ilimeter Wave "omponents
‘ated Microy wave Assemblles

KRATOS Gener
Microwave Ass

. r Power Divider (Fig. 2)
ansmitter Assembly (Fig 3)

2.0
%&ﬁeceiver Assembly (Fig. 4) %[)

(IMAs) The followi

% ILLIMETER WAVE I%%
rowave has developed and pro vdrious custom Millimeter Wave Integrated

IES

ing are S ples of products we have developed:

7,

@Q ransmitter Assembly

Fig. 3 =Milli

)
o

) 4
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N\

T

N
een a leader in

more than 30 years. A naturai @xtension to its product

line, microwave oscilla‘%\ﬁa launched in 1989.
It began with the i 0(%2‘ of an extremely stable
(1 PPM/°C) free s

and has subsés
e

Voltage Cot

General Microwave Corporatiovﬂ%g
the field of microwave PIN 9%( ohtrol components for

expanded to high perfor

ing e force who is willing and quite¥at
andvsolve today’s most demanding problexis.

General Microwave offers a broad line of General
Purpose Signal Generators, this includes
high-performance voltage-controlled oscillators (VCO

relativi O
establishea¥itself as an industry leader. Its osciatar
endigeevirig staff has been recognized % dywamic,

digitally-tuned oscillators (DTOs), frequency locked-__

oscillators (FLOs) and synthesizers in the microwa

Dielectric Resonator Oscillat

ma 7
ieg and Digitally Tuned Oscillators j

xl'time, General Microwave has 9nge &gain

take on

20

catalog pﬁ@x wide variety of custom oscillators

Byveloped for demanding airborne receiver,

have

jamé{%md simulator applications.

T%%at og is proof of General Microwave’s success.

} des expanded versions of our general purpose
atalog oscillator products and highlights many of the

custom oscillators, both military and commercial, tha/\

have been successfully developed and manufactu[gg.o
If your system requirements demand a device wt'

cannot be found in this catalog, do not hes
contact General Microwave directly. A salé
will be happy to discuss your specific 1

Modern microwave oscillators utilize a ¥
ddg%together with a
e‘ﬁv k, to convert DC

resonant circuit and matchingsn
s/xower to microwave powe

device, such as a transistor or

y appropriate choice e

e

Wl state

ecified frequency.

lements, oscillators

frequency range. The VCOs and DTOs featur y l/_
fast-settling time, low post-tuning drift and |

analog control Ci may be incorporated to provide

Ahe
may be designed f n%ﬂemely wide range of
applications. In @\g w frequency digital and
r
further erxi'@/\

noise. In addition to General Microwave’s

&4{

< §®\
N
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<—
DEFINITION OF PAR n@g By usi \fgllowing approximate formula, the pulling
1
A ?g

Frequency Settling/P ning Drift: The maximum fi P, aybe scaled as a function of the VSWR:

deviation in freque iven time, following a f
change in tuning c%d, relative to the frequency & f peak-to-peak = 5 °_(S-1/9)
one second aftgi\thexciange in tuning command. Ths EXT
worst-case &%ﬁusually occurs for frequenc % /}
steps fro qfid of the band to the other. (Reshilts where f, is the oscillator frequency, Qe is the ex@

typics surement are shown in Fig. 1.} Q of the circuit, and S is the load VSWR. | .~
Settligghime usually refers to the response LNO V‘

v%ndred microseconds, while 03% g-drift Pushing: The incremental change in %p

|y refers to the variation from s undred frequency that results from an incre &. hange in
X seconds to as long as several h . power supply voltage. /)}h@
Modulation Sensitivity Ratio: The ratio between the /(/
maximum and minimum slopes of the frequency vs. —~ S
voltage tuning curve of a VCO over its frequency bapQ \@\
(For a DTO, this is defined at the FM modulation p 5 "]-”— —Q :7\-/'-- i I
Frequency Deviation Bandwidth: The peak-h&?ak o ;, W {EL . | i [
frequency deviation obtained for a given peak-t ak | &5 ; . ) =TT i
voltage swing at the modulation port of ady/¢ rDTO - T S 1R I i
Modulation Bandwidth: The mod;la%% ency N Hi—
at which the frequency deviation h of aVCO R N T I
or DTO decreases by 3 dB relatitie/to' thre deviation 7y | T il T
bandwidth at low frequencies. .~ % T T T T + 1T
Phase Noise: The sideba@se level at a given ' T T f 1
deviation, f_, from the gsciltatcr frequency, relative to s LTI i |
the carrier power leveigntbnormalized to a bandwidth R FEEIEEEE! TREmi: oo M | - |
of | Hz. From 10,KRx 16,100 kHz, the phase noise T e

of a VCO has a\ggmihal 1/f, 2 dependence. Thus, as .. T-heasumd saing tme of 8-12 GHz “;’;ﬁ\
shown in the_figurs, the phase noise at 100 kHz is S O

o

on a spectrum analyzer with a resolution bandwidth of

1 kHz. (See Fig. 2). 4\3

Temperature Stability: The total oscillator frequen Q

variation over the rated operating temperature, usuTI
cy

expressed in ppm/°C.
Pulling: The maximum variation in oscillato %@ﬂ

relative to its frequency when operating viitha
matched load, when the output load i through
1é1y§

a full 360° phase change. The pea eak'variation o
in oscillator frequency is approxima wice the /\
pulling figure defined above. &) FAEGUENCY 4/\

Fig 2—Residual FM

®<<>\%$ &
L &>
&

]
g O

RELATIVE JUTPUT PIWER 280

LN

(@%
5!

o Y
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3 Y{ <
)@ Microwave Sy )e}é(;rs

KRATOS General Micro %GMI) has developed its |
I

a line of high e%& ce, broadband Fast Indirect b}\\ o provide optimum solutions for different
Synthesizerst&IS)to provide a cost-effective sol :§</ requirements, KRATOS General Microwave has
to the requt ts of new systems. Its high sp@ )

sizers for many applications\ S

dire\ct

e of line for fastest tuning speed, the low phgse

SELECTION GUIDE SYNTHESIZERS

oW hhase noise, it is an excellent alternate to the

i
a broad line of Gener@né%yose Synthesizers to be \% slower and generally less reliable YIG based
used in various a Weanb S. KGMI has developed \)%S/ esizer.

2

) : : developed a variety of Fast Indirect Synthesiz\HFIb)
fast asépﬁ‘ provides an economical aItg&e o with different parameter trade-offs: The standard FiS
Vi <

line

\O \() for ELINT applications and the compatt RldNine for
airborne small size applications. %

FREQUENCY RANGE (GHz) P 7>
7, MODEL PAGE %MMENTS
05 2 4 6 12 18 4 {)5 \<<(
= i
A ) 1 7 "/(‘E

/
N, W
05— 3 % SF6053 \&/0
2 3

Y
/) Q 1 psec
2 ! \‘Ya SF%}, Indirect Synthesizer
2 ‘Q-*\/ \ 19 SF621%
/ Vi \
2 \;\%\? i 18 SM6218
ya

/‘\V’ 1 psec Indirect Synthesizer

N\ 18 Shicoly 58 with frequency modulation &k
2 AN 20 SM6220 <

AN .\\,1-\

2%\[ p. 18 SMs6218

§
Synthﬁlz%u%lat on

6 18 NGMB 361 with freq
A 9‘ 2 i
/

s
2 20 [ SMS6220
e A\
05 8 @_. SGP0580 \ZOV
00 )
1.25 f‘<\'9 SGP0120 7 w></
//*I((’ 1 %Q Synthesizer General Purpose L/
2 4 20 SGP0220 4 \
<\({%) - 25 \>/ \ué
6 S 18 SGP% -
SIS © a1
</ Narrow Frequency Ba’% direct
SQ0580 372 .
\(/{% Syntr}qsqg'gr '
0.25 ‘v a0 | SWEOP240 )
‘v\v 368 Frequency Extender
05 %/v\ 20 SWEOP520 (\/Q/\>
o AV 4
0.5 8 375 V«\&\;(ﬁjstom Synthesizers
i

>

<(
A &
N
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)éx‘

* High Speed: 1
*Wide Freq n&n
eLowP a@ke

* Sme

o i ﬁ\h liability
ere Environmental Cond

NeS

KU

'Q'

XK

ge: 0.5 to 19 GHz

-;%&\

<N

q

(>

3]

SETTLING TIME
FROM 2 to 18 GHz

\{

69 Low Phase Noise Fast Indirect

1zer

Serig{{
nthedi

S General Microwave has developed the series
60 fast, broadband, low phase noise and small

siz
synthesizer, to meet the needs of a general purpose@
synthesizer for applications such as Signal Gene»ra_prs

and Automatic Test Equipment at an affordable

For military applications, this synthesizer requifes optlon
G09 to comply with Military Standardjé\? specific
environmental MIL STD require ell as the EMI/
RFI specifications should be pr vid d by the customer.

)
&

%

|
':ﬂ'hﬂ:n 000 TH
!u.m-ll-h:ﬁ:lu [
5 ¢ el = P
EERE OouTPU @ER
28 rr%@u 2 DO0GH: A
\_‘ |
20036 11577880 s 2.000072207 @-
200206 | /)/Q)
20016 | f ;
/ '\-'\-‘"'\-H'-Ii_\-'-\.-'l-'ﬂﬂ"'\-'h'\-"\-"u

000G Tﬂrr--ﬁ-ru'-‘-w'-."l.r- 5
r
1EEE L L %
L1} 1=
TLING TIME
)

M 18 to 2 GHz
N\
¥
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BOIFICATIONS

/@%‘ﬁe‘s SF60 SYNTHESIZE
%

NS
L~ SPECIFICATION
PARAWETER MODEL SF£053 | MODEL SF6218 | MODEL SF6219
i | FREQUENCYGXNGE (GHz) L SoXgs 0 21018 21019
2 ACCB.\R‘@}\}V /\@%\) Same (PPM) as of the reference crystal oscillator //\
3 FR‘@'@“\EY AGING </<v/\S ' Same (PPM) as of the reference crystal oscillator ‘\_,, .
4+ ['QUTPUT POWER AN Al
A, | MMin. @Bm) O D ,v 10 ,Q\%"
%’, Variation, over frequency and temper;&vgg ax. (dB) +25 M\ N
5 | SETTLING TIME , max. (usec) Iz
s | SSB PHASE NOISE @, max (dBc/Hz) A A D
6.1 @ 100 Hz Offset /2)3 A-?f(,Y(\)
6.2 @ 1 kHz Offset \1': ) -90 . ‘5’\§q\> -90 @
6.3 @ 10 kHz Offset ,\Q‘}, ’ -110 (//%%{) -100 ¥
6.4 @ 100 kHz Offset Aﬁ\“ -115 \l\( 105 -105 @
6.5 @ 1 MHz Offset i ‘_/j > 11575 ) -105 -105 @
6.6 @ 10 MHz Offset //K 12‘(%‘,() -110 -110@
7 | HARMONICS, max (38%), N 20
s | SUB-HARMONIES, max (dBc) 50
; spunlou%‘%(’}bac) 50 | 50 | 0@
10 | PULLING'@¥SWR 2:1 max (kHz) B N
11 | PUSHING)max (kHz/V) 1 ol
12 | £AEQDENCY CONTROL (PARALLEL) werms | oiets O,
s | FREQ. STEP SIZE, nominal LSB (kHz) ® 10 NN
14 | REFERENCE CRYSTAL OSCILLATOR - EXTERNAY, © KD
141 | INPUT FREQUENCY, (MHz) © 6D w00 470
42 | INPUT POWER, (dBm) 1= 0z 7 D
s | POWER SUPPLY REQUIREMENT, (mAX >, ' | <0
2@ </<(%</‘300
QSV +5% \ 1,500 /
16 | POWER CONSUMPTION)max (W) AN 30 L
17 | OPERATING TEMP (0,00 y, -20t0+70 AP
18 OTHER ENVIRO{ AL PARAMETERS APPLICABLE FOR AIRBORNE APPLlCAT{Q‘&QL.' -
19 DIMENSIONS%QXS: (mm) 6x6x 1.1, (1524 x 152.4 x | \)\<‘

(1) Othenyalues are Optional

’QW
\@ 100 Hz Offset: -125
@ 1 kHz Offset: -140

@ 10 kHz Offset: -155
@ >100 kHz Offset: -160

n external reference oscillator with the following phase noise dBc/)‘é{

(3) Internal Reference Optional
(4) Degraded by 3dB @ 18 to 19 GHz

(5) 10 MHz Optional

2
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‘Series SF6C
spe_ciicatiﬁs

\{ \<
OPTION (G09) EN&% ENTAL CONDmONsdi LABLE OPTIONS
1. StorageTemptw -40° to +120°C &) ption No.  Description
] Go1 Internal Reference Crystal
2. Mecham%&ck MIL-STD-810C, Meth@v Oscillator A
7 Procedure | 7 O
<> Q Go02 Operating Temperature‘\-n
3. ti MIL-STD-81 0& od 514.4 -40° to +70°C
@umidity MIL-ST%, Method 507.3 Go08 10 MHz Refer &s
Procedu 5. Altitude G09 Guaranteed 1 t
5. Altitude 50,000 ft. Environ tal Ratings
DIMENSIO@@WEIGHT

. H L i /‘)»‘

Weight (Approx.): 1,0 Kg (2.2 Pounds) NSIONS IN INCHES (mim)

il
tt
Dimensional Tolerances, unless other\%nd&.xx +.02; XXX £.008 e

) 4
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e
&:ﬁin Assignment for Conn

AIMNN

v

%1

Pin Assig:ﬂ@r@} Connector J1:

Pin No. Signal@) Pin No. Signal Name i
& 1 Strowe 20 +12V ‘ ]7‘
2 | D, Mav 21 +2V @'
%D 3 " GND 20 GND /)/@
4 +5V 23 +5V Ai
5 +5V N GND v
6 GND %),D 25 v &)
7 -12V‘\1“ E 26 Frequency B@
8 Fre)g_@gy'BM‘ 27 Freque”(,b(ﬁ
9 Frebmgngy Bit 3 28 | FrequenwBif4
10 uéncy Bit 5 29 Fiequeioy Bit 6

N

11747 h’equency Bit 7 30 %\:;Eaﬁency Bit 8
412 Frequency Bit 9 31 requency Bit 10

W Frequency Bit 11 32 Frequency Bit 12
'%%0 14 Frequency Bit 13 33 Frequency Bit 14
<’¢\ 15 Frequency Bit 15 34 Frequency Bit 16 /\
16 Frequency Bit 17 35 Frequency Bit 18 @ /O
& 17 Frequency Bit 19 @ 36 | Frequency Bit 20 @ ‘\-‘
%D 18 N.C. O 37 N.C. ™ %‘V

19 Lock Indicator %

Note: / )@

(1) For factory use only. Ai=M:C.'pins should //k

not be connected

(2) For Model SFG@WZonnected

X
o
NS
L

K
&@}»

2
2

%
il
4R

&

a>
R
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'SM60 1psec Fast Indirec:

N —
>

> With Frequene

7N Ny

i
%) Serj )l\:. Low Phase Noise Fast Indirect
* High Speed: 1 usec” S\«nth sizer
e Wide Freque ge: 2 to 18 GHz

)\\) /\
</ KRATOS General Microwave has enhanced the theé/\
)

-Modulat@\ pan: 1 GHz
series SF60 fast, broadband, indirect synthesiﬂéﬂsy
n

. Ana@\%ﬁ( ital Modulation Input /<'/
*3 m{II ize \ adding a modulation function. With this function), jhg
b/ synthesizer is well suited for use in vario t systems

§>' 4 Reliability \\O where the signal output of the signal &RIQr needs to
a(%evere Environmental Conditias be modulated rather than be just a 9%‘ ral.

‘/X(/

LY

e

1@% modulation input can%%analog voltage or a

s the system designer with
Cation and possibilities for

digital signal. This progid

more flexibility in his I

complex modu?@ ptions. Fig. 1 is the spectrum of the
It

<

output signal w MHz sine-wave modulation input.
The output i Nel cy span is about 900 MHz.

5N
Of sp '\()?nportance is the fact, that this synthesizer
remainstfully locked even during frequency modulation.
As a result of it, the high frequency accuracy and other
high performances of the synthesizer are kept all of the
time. For this reason, in this synthesizer there isn’t the

&\\)
“movement” of the center frequency nor the proble%\
>

)
s \'z/gﬂnodel SM6218
non linearized modulation.
AW T
i() o8 ‘ V
APPLICATIONS \\%}4
ith*srequency

The Model SM6218 Fast Synthesizefw
%ﬁ:ﬂation capability, has been e!\ as an
@. ncement to the existing Serigs SFE0 1 usec, CW
— ighey performance and
\al generators currently

Synthesizer family. It offers g h
A\ } V“‘ cost effective alternative @(f%
%%‘ used in various appli)gﬁonk s¥ch as Electronic Warfare

(EW), Simulators, Tésh&ystems and especially those
which require i % requency accuracy, phase noise
and frequency ¢ tion capabilities. In addition, the
P, Model SM&218 design allows the flexibility to cust%a‘%
%/Q) .perforrqa cenie*specific application requirements <>
—r
L .
SN 9 &V
/<'>\</ %

h N
&

oS
R




Series SM60 Specifications

N

v—
/%)ON SPECTRUMS

WA 00 By

pan 000 GHz
Sweep 33 mme (1801 paw]

ELLT ]

N

p.

A r
)
Fig. 1 - 1 GHz Modulation Spectrum using a Sine wave signal
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Centor 12100 GH
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Fig. 2 - 1 GHz Modulation Spectr
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;{{cmcmmNs

)%\g?%s SM60 SYNTHESIZI

4

/l('\ SPECIFICATION - MODEL

\ﬁAﬁAMETER A Sme218 SM6618 SM6220
1 | FREQUENSYXANGE (GHz) A Y 210180 6t0 18 21020 ™
2 A}‘-\C%},@{ /'\\%\/‘V Same (PPM) as of the reference crystal osc;l@\\g\
3 @‘\QU‘ENCY AGING «Q) ) Same (PPM) as of the reference crystal‘ef;cill}z(or
4\ )QUTPUT POWER AN | '
g?@f/ Min. (dBm) ® Y 10 L, \N\"
(}4.2 Variation, over freq. ata& n temp., max. (dB) £1.5 7} \ N
4.3 Variation, over temperature, max. (dB) iZ/ "N
5 | SETTLING TIME , max. (usec) N R
6 | SSB PHASE NOISE , max (dBc/Hz) © <) > |
6.1| @ 100 Hz Offset T AN 72
62| @ 1kHzOffset R <A\ 8
6.3 | @ 10kHz Offset AN W\ -97
6.4 | @100kHzOffset 7 _ | AN -97
65| @1MHzOffset ' -97
66| @ 10MHz Offsst ) -100
7 | HARMONIGS nax (dBc) 30
8 |SsuB- W\@Es max (dBc) NA A
9 | SPURIQWS; max (dBc) @ 55 70
10 | FREQUENCY CONTROL (PARALLEL) 18 BITS e
11 <_|4/REQ. STEP SIZE, nominal LSB (kHz) 100 Q\E%’ v
12 MREFERENCE CRYSTAL OSCILLATOR - EXTERNAL © | §
12.1 | INPUT FREQUENCY, (MHz) © A 100_ }@Y
12.2 | INPUT POWER, (dBm) D o/_((/
13 | MODULATION 1o e
131 |  Bandwidth, (MH2) <V A QS8 10
13.2 Frequency Deviation, min. (Wi1z) N A\})\/\X\) + 500
13.3 |  Sensitivity control (3 levgl$ piue'Mod. OFF) <N 2BITS
134 |  Digital Modulation Contral WD 10 BITS N\
13.4 |  Digital Sensitivity "oininal (MHz/bit) AN 1,1/4,1/16,Mod. OFF "\
13.5 Analog Coq@\vyv ¢ +1 A ) ] 7
136 | Analog js}.\{@ ty, nominal (MHz/V) ' 500, 125, 30, Mod, G5

(1) Other va

(2) Spurlou
lev c typical.

|:. guaranteed during modulation at OFF state. When modulatlon/ls%l/%l the spurious

‘é fvallable Please contact Sales.

Im\ eference Oscillator is optional
(4) W|th external reference oscillator with the following

(5) 10 MHz Option

@ 100 Hz Offset: -125
@ 1 kHz Offset: -140

@ 10 kHz Offset: -155

@ >100 kHz Offset: -160

PN

phase noise dBc/Hz<<‘<(<()

e
2 =

—
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i

S SF60 SYNTHESIZEQ PECIFICATIONS

//ng .

0 XDy SPECIFICATION - MODEL
S\ ,PARAMETER N\, SMe218 | SMe618 |  SM6220 |

14 | POWER(SUPPLY REQUIREMENT, mg)(\\fq ’/%

14.1_ | N2V to +15V a7 3.2 11w

142 N> 12V to 15V \\/\ 0.45 RS
LAy3 | 4BV 5% %{ 2.1 a2l

% | OPERATINGTEMP.(C)®» 20t0+70 5 7 KD

16 | OTHER ENVIRONMENTAL PARAMETERS APPLICABLE FOR AIRBORNEAPPLICATIONS

17 | DIMENSIONS, Inches (mm) /N 648(164.6) x 6.23 (159)2) x 1.24 (31.5)

< o

(1) Other Parameters are Optional @‘

OPTION (G09) E

1. Storage Tempe

3. Vibration O

ratui

2. Mechanical %&b
X

<<g>e,$

> N
NVIRO;c%ENTAL CONDITIONS%O

°to +120°C

MIL STD-202F, Method

213B, Cond. B (75G, 6 msec)

MIL STD-202F, Method

204D, Cond. B (.06” double amplitude
or 15G, whitchever is less)

MIL STD-202F, Method
103B, Cond. B (96 hrs.
MIL-STD-202F, Method
(50,000 ft.)

»@@V

4, @%ity

5. Altitude

AVAILABLE OPTIONS
Option No. Descri

Intern ce Crystal Oscillator

Go02 Op@ Q\Q

%& +70°C
G08 M

Guaranteed to meet Environmental Ratings

emperature

Hz Reference

Qs

at 95%)
»Cond. B

358




Sl \<

D|MEN$2~| nd WEIGHT MODEL% 8, SM6220 & SM6618

623 [15&&)

6.45 [164.5)

%0

%2
44%& !

@ ‘j¢\

e v

=g, 4;@@
e g

1.24 [31.5]
>

Dimensional Tole

@' &mumwa SURFACE
4{% S DATA %'\

oS

\..f
COAX. CONN. mmm&v

@ x.): 1,4 Kg (3.1 Pou J2 umm_ D-TYPE CONN. %\i&m

/ N
J3 SUPPLY D-TYPE 5P [MALE)

M MODULATION M. ShA FEMALE

J5 REF. IM \@-ﬂ CONN, SMA FEMALE

it
' Ul
rances, unless otherwise indicated: . XX £82; &OO
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Series SM60"Specitications

Contral Connector J2

Al4 Tuning Word

AR Tuming Wornd %N

A12 Tuning Woed R
ALD Tunming Wortd ~ %

Af Tuning Word

A TELQE.W.
A2 Tum
fia

A1S Tuni >

T

LR, Word (L5H)

ulation Word

]'_I;; \\u}hmﬁ Wond

k% i 14, 5 _’I.-Indulnl.'i'nn Word

. M7 Modulation Word
; I M9 Modulation Word (MSB)
&) T Modulation Analog] | ) Digitali0)
| 18, RF ondl ) RF off (1)
%$) ? 1% i Marmal |} Transparent (0) MODE
i, ANT Tunving Waord
@ i n Al nmﬁ"ﬁm

12, A% Tuning 'Word

& : 13, A7 Tuning Word
{% :> id.
l’-
it

Ng. A0 Tuming Wend (L]

AT Tuning Y

3
%

A% Tuning 'Wornd R
A3 Tuming Word
Al Tuming Word N

>é

N Nt Maddustation Waond
A miernal Ref () / External (1)

»  AlG Tuning Waoed

HEELDEEEERE

(*) This pin is %\%%m anly and should be left nu’ﬁiamd )@@‘ V

e

<\%$

SR

2>
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__

¢ Wide Frequency Féﬁ%e: 2to 18 GHz
e Modulation S GHz

¢ Analog \:snl Modulation Input
. m@?
$

2

Ilablllty

Sys

N

X

@

Serj 1S60 Low Phase Noise Fast

%ré t Synthesizer

KRATOS General Microwave has intreduced the t
\ series SMS60 synthesizer with modulation cap’*b.l.u,tle
With this function, the synthesizer is well swteoj se in

various test systems where the signal ou |gnal
generator needs to be modulated.

The modulation input can be a {@)Itage ora
digital signal. This provides the sy§tem designer with

more flexibility in his appli n arid possibilities for
omplex modulation o |o|

The modulatlwotz\w be an analog voltage or a

digital signal |des the system designer with

more flexibi t)NQtn s application and possibilities for
comple& /AL

ion options.
APPLIL,ATIONS
Model SMS6218, Synthesizer with Frequency Modulation
capability, was developed as a high performance,
cost effective source for signal generators and for Test
Systems.




ZER)é‘gc FICATIONS

E’@XSQSMSGO SYNTHESI

/17 ' " SPECIFICATION - MODEL
%ﬁWETER [\ SM36218 | SMS6618 SMS6220
1| FREQUENCYRANGE (GHz) A 210180 | 6to18® 21020 0
2 ACC)&%'“ /_\\2(\/‘\) Same (PPM) as of the reference crystal oscillaj;et)";b>
3 FF@Q‘N\ENCY AGING «Q} N Same (PPM) as of the reference crystal OS{)‘J-IEIO\(
4 | QUTPUT POWER ARNS | AV
_%{,7 Min. (dBm) ® or Y 10 ,’h\
4 Variation, over freq. atagl\%“{emp max. (dB) 1.5 /@
4.3 Variation, over temperature, max. (dB) 12.5/‘ "N
5 | SETTLING TIME (usec) N 51010 2
6 | SSB PHASE NOISE , max (dBciHz) @ ) A X/
6.1| @ 100 Hz Offset 1= A 72
6.2 | @ 1kHzOffset 7 Y -85
6.3 | @ 10 kHz Offset va NV WD 97
64| @100kHzOffset 7 |<(? AN -97
65| @1MHzOffset N\ ' -97
6.6 | @ 10 MHz Offset’>> -100
7 | HARMONICS 3 (dBc) 30
8 | SUB-HARMONIGS, max (dBc) NA A
9 |SPURI §§Ym’éx (dBc) @ 55 Zo
10 EBEQSVC'Y CONTROL (PARALLEL) 18 BITS |
11 [EREQ. STEP SIZE, nominal LSB (kHz) 100 Q\E%’ 4
12 | REFERENCE CRYSTAL OSCILLATOR - EXTERNAL @ | §
12.1 | INPUT FREQUENCY, (MHz) ® A 100 _ }@Y
12.2 | INPUT POWER, (dBm) ’(\) 0274/ "
13 | MODULATION IR w2
131 |  Bandwidth, (MH2) < DX
13.2 Frequency Deviation, min. (MHz)" N /\0}/\3\2500
13.3 |  Sensitivity control (3 levels,plus(itod. OFF) <N Y 2BITS
134 |  Digital Modulation Control’_ S\ )  10BITS N
134 | Digital Sensitivity, n@‘ﬁi)alj (MHz/bit) A N 1,1/4,1/16,Mod. OFF <[
13,5 Analog Control{ﬂz\ ¢ +1 A ) 1~
136 | Analog Se \(y)nommal (MH2/V) ' 500, 125, 30, Mod. OFR\ o~
(1) Other values a’1able Please contact Sales.
(2 Spurl_ousl VX &

(3) |

¢

level i typical.
nteriy rence Oscillator is optional
(4) With ary xternal reference oscillator with the following phase noise dBc/Hz

@ 100 Hz Offset: -125
@ 1 kHz Offset: -140

@ 10 kHz Offset: -155

@ >100 kHz Offset: -160

/\®

guaranteed during modulation at OFF state. When modulation is %ﬂ%he spurious

& 3

362



2

s

\" Series SMS60 3p

S SFS60 svnmssz@mamnaus—
A SPECIFICATION - MODEL

Option No. Description ‘%&
.L? <\

G01 Internal Reference Cry @_‘
DIMENSIONS an T MODELS S @ SMS6220 & SMS6618

6,23 [158.2)

\

</§
N
%y

.48 [164.6]

E

%
g

@)&

F-I'I RFACE
DIMENSIONS IN INCHES (mm) Weight (App Z&% (3.1 Pounds)

Dimensional Tolerances, unless otherwise |nd|cat®\+ 02; XXX £.008

4?
S

A l é

. PABAMETER |, “SmMs6218 | sSMse618 | SMS6220
14 POW)I‘ER%LY REQUIREMENT, max. (A)
141 | 392\do +15V NS 3.2 N
14.2(/\@/ to -15V ANV 0.45 L D2
0 X sovasn R\ R
15)| OPERATING TEMP. (°C) 1 \ )" 2010470 A&k’

%{)6 DIMENSIONS, Inches () 6.48 (164.6) x 6.23 (158.2) x h2031.5)
V rd
(1) Other Parameters are Optional % rq)

AVAILABLE OPTIONS /\

363




. -
k 'é Pin Assignmek odel SMS6218

+1y

Comiral Conncclor J2

Al4 Tuning Word

SR

1 1 L8
4(). 2 -12¥ N\ 1 A12 Tuning Word o Y
3 n:w AN L A1D Tuning Word | T
i \\ i AR Timing Word 4
5 ﬁu% 3 A Tuning W
& ﬂjg}q 5 Ad Tuning
7. GND 7 AZ Tunipf
8. GO 5, ALS Thnig Woed
— A g oy
//O\ ik, i laticn Wsrd (L5 H)
N 11, .
‘ V I Muodulation Word
1 A3 Modulaticn Wieed
@‘ 3 ] ‘ﬂi Mosdulation Wioed
\ N M7 Mudulation Word
A, y, )%s’ M9 Musdlation Word (MSB)
7 17, Muodulation Analegi | Digitalion
CONN wgﬁ”‘" 5 HF on (1)) RF off (0)
e FI.IHGTIDQ\ DESCRIPTION 1% i Mormal {_l}frr-mpuuﬂ (0] MODE
e N> i, AlE Tuming Woed
s nfyl@ COAX. CONN. SMA FEMALE a0 Akl Ve Mol
S 1, AD Tuning Word ’/33
. A7 Tuning Word
2 \dﬂ D-TYPE CONN. "DC-37TP" { MALE) ﬁ o Tn"m;-.f':? - T
5 AlTumingWord . 11>
%Lrp SUPPLY D-TYPE COMM, DE-SP" (MALE) 6. Al Tuning Wond '
17 A Tumi
| 1%, AlT Tuning A1}
M MODULATION | COAX. CONN, SMA FEHALE&\ . “d
S —— A, 11 MI.: &'ﬂll.ﬂl.ﬂ.l'l Control
J5 | REF.IN COAX. CONN, SMA FEW 3. Dediation Control
AL .
% B N\ Word
% M. A7) Wi Modulation Word
ZAN\ Y M2 Modulation Waord
4{ ~

(*) This pi r!ruse only and smuu@&.

@

@

| “ Imtemnal Refi0h/ Fxternal (17 A
,$ N Alb Tuning Woed //éi
S

ot connected.

&

W
N
4;@
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s SGP C
\

A

ornpact Wide Frequenc

-

irect Synth

Al

& =3

N
N
“

Ll
| amifan

F

&
@

7
e Small Size: 3 x 3 x. &>
* Wide Frequency Raihge: 2 to 20 GHz

* High Res u&oo Hz

b '-'Eﬂ“'n-;

& ""“l--.:"-___-..

& sizer Model SGP0120

Q@

=1

"
§,@

N>

&

NN
Se ie&P Compact Wide Frequency
Bé{:l Indirect Synthesizer

Kratos General Microwave introduces the A
Synthesizer General Purpose Series SGP O
Compact, Wide Band, Indirect Synthesizers\a\rging

exceptionally high performance at a |OV%S‘

APPLICATIONS )@
The Series SGP synthesize een designed to

be used in applications where small size, low cost
and wideband operatio important requirements.
It can be used as a ig&@ enerator in Portable Test
Equipment, as wave source in Built In Test (BIT)

subassembly @@ broad frequency range electronic
system. <\
pi

For militar lications, this synthesizer requires
optign GO 1 comply with Military Standards. The

S ﬁ evivironmental MIL STD requirements as well
as I/RFI specifications should be provided by
the cUstomer.




‘i ‘<“
| RIES SGP SYNTHE% XSPECIFICATIONS
X

WA SPECIFICATION - MODEL
. <PARAMETER <\<<53Z/?‘>G|>osao SGP0120 | SGP0220 | SGP0618
1 | FREGYENCY RANGE (GHz) A\?)\,XV 05108 |1.251020| 21020 | 61018 /}\
2 [AOCUNACY at25°C, (ppm) @ (0N +1 %
x\FﬁEQUENCY AGING, (ppm/Yea({‘\{Y +1 A | V‘
., 4| FREQUENCY STABILITY GYER'TEMP,, ppm © +1 S
5.1 | OUTPUT POWER min. , (dBm)y~ +7 ]
5.0 Peak to Peak Variation Over frequency and 6 K /
temperature (dB) A SO\
6 | SETTLING TIME , (usec) 7B 500495,000
Ny Y
7 | SSB PHASE NOISE , max (dBc/Hz) ©, NS
I
71| @ 100 Hz Offset <V 70 <?<(\\f/’ 65 -65
72| @ 1KkHz Offset ,/\V\l 87 AN -81 -81
73| @ 10kHzOffset _ - ) 9N -87 -87
7.4| @100 kHz Offset" <.~  ° <y -87 -87
75| @ 1MHzOffset. ~ > 94 -87 -87
76| @ 10 MHz Oftsst » -130 -125 -125
8 | HARMONIGS) Typ. (dBc) —20
9 | LOCK DETECH TTL High
10 | SPURICYS)max (dBc) 65 | -60 | 60 /]
11 FF?EQL!ENCY CONTROL Serial Control ~ )
12 /\FREWQ. STEP SIZE, nominal LSB (kHz) ® 0.1 11>
13| "HEFERENCE OSCILLATOR, External® A\’(é\r[ v
13.1 ¥ INPUT FREQUENCY (MHz) 100 N
13.2 INPUT POWER (dBm) N 02 » - WX
14 | SUPPLY VOLTAGE o))
141 | VDC,mA 1+ +12 :@%ﬁob
142 | VDC,mA ANl -12 QX)OO
15 | DIMENSIONS, Inch (mm) "o\~ ~ 3x 3 R)R876.2 X 76.2 x 33)
VAS 2
16 | RF INJOUT CONNECTORS /‘Q(\ //(Y%&(AA Female
17 | CONTROL CONNECTOR N\ MDM
18 | OPERATING TEMPE@@RE, (°C) ‘//\\g/\; -20 to +70
( ) Other Paramete |onaI (4) Internal Reference oscillator is Opti {(%_, '
SpeC|f|cat|on nal reference (Option (Option GO1) %
GO01). For eference Oscillator the
same as tha I’t_ elence
3) Whep’100MFiz external reference is used the /
follo¥ ‘Q’eference phase noise spec is required: \%
a. @ 100Hz offset: - 120 dBc/Hz \)
b. @ 1KHz offset: -137 dBc/Hz \9\\
c. @ 10KHz offset: -145 dBc/Hz <(
D ,§/
366 Y@V
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Series SGP Compact.Synthesizer

x@‘{“_ 1@‘(
AVAILABLE OPTINS 4{
Option No crlptlon

G01 | reference

G Ratanz Steed to meet Env 0@ \_‘¢O\
@)& %[) NSIONS and WEIGHT 4{)@@1 v

A28, 4 PL ”"""‘ M/ P e
N p— : ﬁ&
M 7@;&EL SGPO 2§9€
TE CODE: i
E égk SERNO: ‘i g
@“ e s A
Q| narour maerm L-DCCTRY o \—/O
@,& . u i %
Si : Tr ﬁ:r TR L }é&%‘
:. |l Sta, FEM - /O' MDM 3 MALE g 4(

1 %
Weight (Approx.): 250 Gr. (8.8 Oz) </<>\
DIMENSIONS IN INCHES (mm) Dimensional ToIerances%s@vise indicated: .XX +.02; ;XXX +.010




\<v‘
Series SWE Frequeng,%xtender

&

Indirect Synige r product line

The se%\}; E Frequency Extender has b .\

d oo extend, at a low cost, the f n

rai the high performance Fast Indi
Synifiesizers enabling operation from 0.5%0 40 GHz.
The following product families may be used as an

input source for the SWE Frequency Extender:
SWO0120, SF6219, SM6220, D6218.

S—r
The SM6220 synthesizer is capable of wideband V

frequency modulation with a span of 1 GHz. I

SWE is supporting this capability through rr% r
wave. The result of combining the SM6 wilR the
SWE is a wideband synthesizer capabie ideband
frequency modulation with a span,o'% HZz up to 40
GHz.

&
NS
0

%ﬁve introduces the series ‘)%’
xender to complement the Fz<<>\

Bad 2 1830 OB ‘{E‘ LFF 30GH:

N
e

Compact Size

Low Cost

2

* Input Frequency within 2 to 20 GHz
Output Frequency 2 to 40 GHz é\>
Optional 0.5 to 40 GHz ‘\-

Optional 0.250 to 40 %‘ ]7’

Airborne %
)@\

Multiplier Model SWE0240 /\

Frequency Extender /O N

a Mawd =Sl

BEFL 18240
B 4

|

ey
;‘:fi-rbf: Jlj D &)

BFF3 2784 OHe

YT

Baned 4 (Op sima \

EEOrSE RS2 (s
EWVE P2 .38 =51

Qi

Option No. Scxiption

AVAILABLE OPQ‘O(QY{S\)

G

Rs
AN

|
[ &
AR

=
: @V
4@
N
V

\ .ﬁ ed to meet Environmental
ings

09
// | 4
368 )




Z\

é\quency Ext

)
Y{\(
)%§ERIES SWE - SPECIF K@N
;agqe ETER > \\ SPECIFICATION
Model &\ ¥ &&W%% SWE0240 | SWEOP520 | SWEOP240
1 | INRUPHREQUENCY RANGE (GHz) 1)) 2to 20 210 20 21020 210 2o¢\>
2 (CUTPUT FREQUENCY RANGE (GHZ)> ) 0.5 to 40 210 40 051020 | 0.25%e40"
2NN U2 \\\ 21020 21020 21020 | A21020
b0.2Y| U3 g 18 t0 40 18 10 40 NA - |\OWio 40
J4 b 0.5 102 N/A 0.5t0 2K 1\ 0.251t02
3 | INPUT POWER (dBm) +8t0+12 | +81t0+12 +8/(c,({12 M +8t0+12
4 | OUTPUT POWE (dBm) A\ . ?
4.1 21020 GHz @ J2 min. . 2 Input;Rower4dB)
42 18 to 40 GHz @ J3 typ. 115 +10t0 +15 +1o;c\+% N A +10to +15
4.3 0.5102GHz @ JAtyp. QL. 0 0 0
5 | INPUT VSWR, max. XY 2.0:1 4\\{. : 2.0:1 2.0:1
6 |ouTPUTVSWR 7, /X" D, N
6.1 0.5 to 2 GHz @4 max. 201 Y  NA 2.0:1 2.0:1
6.2 210 18 GHz Q32 piax. 2.0:1 2.0:1 2.0:1 2.0:1
6.3 18 to 4GaHx.@J3 max. 2.5:1 2.5:1 N A 2.5:1
7 |27 HABHONICS & SPURIOUS (dBc) A
71 | .201920 GHz, min. -50 -50 -50 -50 ’/Q>
7.2 | 1810 40 GHz, min. (dBc) 50 50 N A 9
8 “ChSWITCHING TIME, max (nSec) 250 250 250 %@56’
9  'SUPPLY VOLTAGE (A) %
9.1 12 to 15 VDC (A) /R 15 095 )‘?
9.2 -12 to -15 VDC max. 925 0.25 ‘ﬁ 0.25
10 | FILTER OVERLAP,min.(GHz) . || 1 1 XONA 1
11 | FILTER CONTROL,TTL, Logic 1,B{¥&7| ~ 7 7 4&\%’ 7
12 | OPERATING TEMPERATURE i’ﬁ) YT 40t0+85 | -40 tg,\-%)’ V-40 to +85 -40 to +85
i3 é:)F;?ORNE ENVIRONMENT (Cjstien ves | \{.\I‘é N — ves
14 | LASER SEALING \(\/ A YES . [\\VES YES YESZ DD
15 | RF CONNECTORS <. @])Y 1
15.1 J1,J2, J4 D0\ - SMA FEMALE D'V
15.2 J3 ourPiLT V' K FEMALE |  NA  NAFEMALE
16 | CONTRQL'CONNECTOR MDM 15 PINS /@\ X
17 | DIMENSIONS, (mm) 76.2x76.2x2032 ' O
17.1 Q%@%TONS, (Inches) 3.0x3. Q ;go‘e’ D
NOTES \\>
1. With Option G09 -40 to +85 °C /\</
2. Requires Option G09 & (:ﬁ}
7
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e Veasoe

Fréguency Extender Series SWE

&) DIMENSION&K&HT

S y
®<<§<>«* =l &Q
e ) = .. %4@‘

a0 2R 241 2 PL

COIL 6-32xLSD
TT-T " %w 170
e
&




\R Jf ..
or Series €

AN

- Y =
Frecuency Extend

D
LO@;gLE N &k PINOUT TABLE

O\
RO so  [s1 SV J5 PIN FUNCTION A
Stant-Down Mode [0 0 <70y No. R
12110 20 GHz (J2) 0 pon\ N1 1 2V
{18 to 20 GHz (J3) oA [V |o 12V L
%D 19 to 24 GHz (J3) 0 ‘Y1 1 3 GNDY/A, S
23 to 28 GHz (J3) 1 |o 0 4 EAS
27 to 34 GHz (J3) 1 0 1 5 RS
33 to 40 GHz (J3) 1 1 oA 6 " 32
0.5 to 2 GHz (J4) 1 1 107 7 N\ | NC
%" I AN
% ks 12V

%’ 10 GND
%() 11 N/C
& 12 GND
% 13 N/C

) TR T
NOTE@ 15 GND %\
S —
AN L DOgic Levels: ‘
Q% -0.310+0.8V @a
“17- +2to+5V /\ }@)
7
CONTROL COMMAND ‘\. Q
 Switch control logic signals s@e 3 line binary coded ic,
as described in the Logic e!

>
 Shut-Down Mode — tégnit is set to J4 and there@} 0 /4/\\
current to the f$r> y divider. %D

& %
@ X




QO§80 Narrow Frequency&a

U

Series SQ0580 Narrcyrgﬁ@icy Band - f{()

Synthesizer
e Operating Frequency within 0.5 to 8 GHz

* High Frequency Accurac
Kratos Gener. I‘%} Wwave introduces the Series S bz\\) .g g y . y 4\3
Narrow Ba@ sizer as a high performanc< * High Frequency Stability d

cost alterna V& 10 a fixed frequency source e Low Cost ‘

e Compact Size ]7
\ \\Os/ H hpR I blzl %‘Q
e Hi eliabilit
ARSLEATIONS gn RERabiy )@
The Series SQ synthesizer has been designed to be
used as the L.O. in various up and down frequency

converters. It can be used as a replacement of a DRC/)/\
in applications that require high frequency stability ovo@
temperature and in operation under vibrations. \\..

‘%

& >
% SERIES SQ - SPECIFICATIONS 4@—
SPECIFICATION '\

PARAMETER N\ MODEL 9Q0580°

1 | FREQUENCY RANGE (GHz) ;' ~— ~ 05108

, | RF BANDWIDTH, up to (‘VM vV ~ X3

3 | ACCURACY, (ppm) IAJ\ N %‘%}@of the ref. crystal

+ | FREQUENCY AGING, (5pm) <&ame as of the ref. crystal

5 FREQUENCY@:I{@E.ITY, (ppm) N \\>S\ame as of the ref. crystal //0

s | OUTPUT POWER; (dBm) R +0to+14 1o

7 | SETTLING [IWIE, max. (psec) 50 Y

s | SSBFHASE NOISE , max (dBc/Hz) @ @8GHY» N

81 |. \ @ 100 Hz Offset 0, X
_%,SV@ 1 kHz Offset . -90)

ge/| @ 10 kHz Offset N <<‘,<<,b9

84| @ 100 kHz Offset N\ -125

85| @ 1MHz Offset //\V’ -142

G o>
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:\

‘3 S
);@semes sQ- specu%f%s
X X

XDy 2Dy SPECIFICATION
\\.  PARAMETER Q&\ N MODEL SQ0580
ﬂ\q NICS, (dBc)typ /\</ -60 N
{WB HARMONICS, max (dBe)\, -60 A
Q%{/}? SPURIOUS, max (dBc)é»}\,)\)’ -80 ) /%Y\Q—‘ ﬂ
12 | CONTROL Serial Contral ~ K
13 | FREQ. STEP SIZE, nominal LSB (Hz) 100 X
14 | EXTERNAL REFERENCE OSCILLATOR® K
14.1] INPUT FREQUENCY (MHz) {7~ N0
142| INPUT POWER (dBm) <>, O\=2
15 | SUPPLY VOLTAGE , (VDG} N + 12£0.4V @ 290 mA
16 | DIMENSIONS, Inch  gmm)< 225 (57:2) x 2.25 (57.2) x 1.28 (32.5)
17 | RE OUTPUT & 2?(/ F:n\ UT CONNEC- N
18 | CONTROL.CONNECTOR MDM (9 PINS)
19 | OPERATING TEMPERATURE, (°C) -40 to +85
20 | STORAGE TEMPERATURE, (°C) -65 to +125
21 | ENWRONMENTAL CONDITIONS Airborne e
225 DCK DETECT OUTPUT TTL High '

(1) Other Parameters are Optional

specs (100MHz output):

A

\
/f{'@\

(2) For internal Reference Oscillator (optio%]q? external reference oscﬂ%ﬂh the following

*100Hz offset: - 120 dBc/Hz

«1KHz offset: -137 dBc/Hz! )@

* 10KHz offset: -145 dBc/ 2

\Q)

AVAILABLE O
Option No. |pt|on
Go09 @an teed to meet Environmental Rating

N

)

~

S

)
&7
s
%4{
%@
(/\

%

PN

2
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Series SQ Synthesizer

k}é’ DIMENSIONS and)%é%?
&




CUSTOM SYNTHESIZERS

CUSTOM SYNTH

synthesizers we d

E FEATURES

* Wide Frequency Range
* Fast Settling Time
e Low Power Consumption

ES
Kratos General Microwggs delivered a large number of

of these custom sy sizer3 were for airborne Electroni ard systems. Following is a sample of custom
to our customers.

2
il
AR

¢ VME mechanical and control Interface

v—

XY
cﬁn synthesizers for various applications. Most

{t@

VME C LED SYNTHESIZER

%0\7

%




- Veagat

CUSTOM SYNTHESIZERS
' ' }é;{ \{

&k DIRECT %&SIZER
%@ﬁ@ <,<§¢$

P
1’kHz: -91 dBc/Hz

&100 kHz: -114 dBc/Hz &
@ 1 MHz: -116 dBc/Hz

* Coherency Guaranteed

<
%D& BANK OF SYNTHESIZERS @!V’
z}\ ..

W\
FEATURES k
* Low Spurious &) @)
e Wide Frequenc
* High Reliabi@




CUSTOM S¥NTHESIZERS

,@e /‘@3
X X
&)SYNTHESIZER - F%@%EPLACEMENT

®<<§» ®<¢\v ﬁ}%\
Qe 4;@»

« High Reliability

* Replacement for YIG \%\ A\ &)
W
P
X
>




of broadband VCOs. The

\Ss covering the

provides the desired

General Microwave offers a Iina)@

2-18 GHz frequency range ypon its catalog line
)T
se

output frequency in r a digital control signal.
A block diagram o th% is shown in Fig. 1. By
\ he electronic circuitry, settlin
i X nanoseconds are achieve
including hc?lifects of temperature, a prop rt'{@\
ter is required for the VCO a%
ated. A

To obtain

y accuracy of the order of

controjleéd i
elestronig’circuitry is temperature-comp®as
et de is provided as a standard T¢eiuriz.

To ena I%}requency modulation of the DTO, a
sep requency modulation port is provided. Since

the slepa, of the frequency vs. voltage curve of the

varies over the frequency band, compensation
1% ired to obtain a relatively constant deviation
Wndwidth. Compensation to within +5% is achieved
O

ption 2) by utilizing a PROM to vary the attenuati }a<’/r\
applied to the modulating signal. The DTO may ke
frequency modulated at rates of greater than 15‘?}1}(

FREQUENCY
COMMAND

A

INO¥d33

2

A S
e
Yo
~ )

y C& ﬁ -:-V—ZO g SWITCH

= ~ FILTER [\
& 2l | 2 Zo

3l | vn o S

4 o2 \
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SELECTloM@rpE DIGITALLY TUNED os@_
,§< ‘/[ 7
FREQUENCY RANGE (GHz)
0.5 2 4 NP 8 12 18 19 )&?%E' PAGE COMMENTS
A YV PN
—z AV 0N Deotoc &\
ey <ANY|  peozoc LY
N ¥
A 52 WD D6026C - Single Band Digi "V‘TW
g \>/‘ D6040C Oscillafs
ﬁ/\' 4 e— 8 A
YA Bz N D6080C

v 12_Y15 D6120C A »
05 2 | Deos2 A

¢ ,/A\\ D6206 377 &Iulti-Band Digitally

6 B ey N7 Dests Q\ Tuned Oscillators
2 x| 17 D6218 ;,\2) \
N Compact Airborne DTO
5 —i= X DC6618 \\>
05 > s . \> 387 Custom Multi-Band
: N Digitally Tuned Oscillators

2




The Series D60 single- ba
range of 0.5 to 18 GH
block diagram of the

When constant
the entire f
be used.

covers the frequency

re band of the DTO, Option 2 s
<\ 2
For militany ay pllcat|ons these DTOs requir 0'\tfo.
GO tJ\%?ﬂ ly with Military Standards. T. ei@m ic

ental MIL STD requirement I"as the
| specifications should be provi y the
customer

%y\

Zi s. Fig. 2 is the basic
@and DTO.
ion bandwidth is required acro%$>

A

. 13%%2 in Various Sub-Band
RF;gSettling Time

< odulation Capabilities

¢ High Reliability

FREQUEMCY OPTION 2
MODULATION A _______
IMNPUT “ Q
DIGITAL ¢ [ —
TUNING FR LATCH

PUT
IMPLI <

o

@)&

PROFORTION

<
%y

HEAT EFl%

o
oS

RF
QUTPUT

/4,\\
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Series D60 Singie Bal

WV \\\. C-'f-"

cg‘%\BAND DTO SPEC|F|CM{(N§
K

, /X" MODEL

PARAMEYER D6010C Deogp‘(‘,\ D6026C | D6040C | D608OC | D6120C
FREQUENCY RANQE (GHz) 12 }Q\zg 2.6-5.2 4-8 8-12 12-18
ACCURACYlncl eip. (MHz) +2 A\ ) +4 +6
FREQU i@\ SETTING O, (MHz) 5}‘\3\1' 2¢\

within™ fsec AN Y 3 * <>B
, A ¢
MODULATION® AN\ e
Bnd Width > 4
ML Standard unit, min (MHz) 72\ '\ DC to 15 ’<\\;
\0 With Option G4®), min (MHZ)W DC to 30 )@,
Sensitivity variation /
Standard unit, typ A 3 ‘ ’,_
With Option 2, max / 1.1:1 {/ )
Frequency deviation bandwidth, min ~ N1
@ 2v P-P (MHz) 1100, 200 260 ) 400 600
RF POWER 4 /\3«”
Output, min (dBm) ,\\3@« <</\r
Variation, incl. temp. and freq. m}@‘d@) *2 | e §\\ N 2.0
RESIDUAL FM, P-P @ -3 dBc,iyp (kdiz) 50 AL N\Ts 100 150
HARMONICS, max (dBc) < A —40 -20
/2, 3/2,max (dBc) X N. YONA -20
SPURIOUS, max (dB¢) Y —60
PULLING VSWR'9:3 )nzx (MHz) 1
PUSHING, mizg-(sH2/V) 250 A
NOMINALLSR® ~ Sta(MHz) 05 1.0 | 1.5'/<£>
MONOTONIRITY Guaranteed 1
tN;QNTIME, (minutes) N, "/
specified accuracy @ +25° 2 A @
CONNECTORS
Control/Power N\ 25 pin, D type male® _
RF output 76 SMA female 4~ A
FM input v SMC male\,\ 7>
POWER SUPPLY REQUIREMENT A T/
Voltage @ Current %—v +15V £ 0. 5V
i -15V + 0.5V A max
x +5V + 0 \g mA max
a1 +28V —4V42M@ 1,000 mA max
Turn-On Current @ 28 volts  ~ X ‘\3 AMps max /,\
ENVIRONMENTAL © s P
Operating temperature (“Qﬁ} Z ’6 0to +70 i </
Storage temperatum Q) =54 t0 +100 N ] \/_‘

MECHANICAL D "S S
Inches <£ '@N 5.67 x 3.55 x 1.69 ‘/"\W

Millimetess 144,0x90,2x 429 @\'

7
AVAlL%b PT|0NS (1) Of relative to f after 1 sec. K

0ption Descnpt'on (2) 50 Ohm input Impedance

2 Reduced Modulation (3) 12 Bit TTL input.
Sensitivity Variation (4) Mating connector fum\‘s‘

) . (5) RF section and | onents hermetically sealed)
G4 Modulation Band Width: (6) Please consul i rther Modulation Band Width improvement:

dt

DC to 30 MHz ® \
G09 Guaranteed to meet Environmental Ratings /\ %/




A Al

%y

K K

S
DIMENSIONS @W IGHT

& >
S e

. i
Y P

A

WL I"
3vl BN AL

S S s 3§ — | -

R N
X 4
MODELS D6010C, D6020C, D6026C, D6040C, D6080C, D6120C DTOs

%} Wt. 23.1 oz. (655 gr) approx.
>

2

CONTROL/POWER CONNECTOR CONTROL/POWER CONNECTOR
Pin No.| Function A Pin No.| Function A
1| +28v ~ Q 14| +28V (retun) 7 X
2 | +28v ) e 15| +28V (retumn) SN,
3 '(I'\(-;-rcng) monitor thermistor %‘ 16 Not used W
4 | Tuning Word Bit 1 (LSB) % 17| Tuning o4 Bid2
5 | Tuning Word Bit 3 18 | TurirgWoxd'Bit 4
6 | Tuning word Bit 5 l§ 19| TUnhg Word Bit 6
7 [ TuningWord Bit 7~ 20 ‘\}\gng Word Bit &
8 [ TuningwordBits <" L=, "\ Tuning Word Bit 10
9 Tuning Wom_%}‘_ g@!}é} 'Il_'u:lr;g)Word Bit 12 (MSB) ‘
10 Not used /N, </ atc
11 +5V (dﬁ@) : 24 | Digital ground By
12| +15/andog) 25 | —15V (analog) — /!q%\
il
13 A \,Aﬁgl_%/ground (1) Logic “0” to latch input word. /K

Logic “1” to unlatch inpu l

LN

Dimensional Tolerances, unless otherwise indicated: . XX z@x +.008

a>
R
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_. Mu

/{/)QULTI-BAND DT()ﬁY< —

¢ 0.5 to 18 GHZ4 /riv}us Sub-Band i/ lator and other Test Systems
n W‘(;' <<; plications

*Wide Frea <$y ange A
* Fast Set me \ /\\‘.o To obtain broadband frequency coverage, as wel
Wi bdulation Capabilities <§ as to improve settling speed, two or more VCOS@

. ) combined, as shown in Fig. 1. A high-isolatigi+-RF
-&/g{l eliability
N
p0

switch is required to suppress all but the desir Co.
A switched lowpass filter is included i% utput to

A reduce harmonic levels. The harmonic
units is specified at —20 dBc. Ho
suppression is available as a i
General Microwave offers n-%and DTOs covering
/\ the 0.5-2, 2-6, 6-18 an GHiz frequency ranges.

/O> The units feature high Sﬁ\%&high accuracy and low
S—r phase noise. The %E\if%anons are summarized on
% r
et

Qi Tor catalog
5 dBc

page 190. The esign of the DTOs enables
the user to ower frequency coverage if
desired. Pleasgsconsult the factory for individual
requirema 91\
Fopilitawy applications, these DTOs require option
G@mply with Military Standards. The specific
envirghmental MIL STD requirements as well as the
(}% EMI/RFI specifications should be provided by the
customer.

HIT\-j‘@. = @_a ol P>
%\\() o 7

2
N\
@”}5

Fig. 1-Multi-Band DTO Block Diagram //\ §/ ‘::L"I"f
Wl 4
N
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ND DTO SPE%L&}IONS

\‘
\WULTl-BA
/]/)%

-\~ MODEL
PARAME FER D6052 D6206 D6618 D6218
FREQUENCY RANGE¥GHz) ~ [N 2-6 6-18 2-18
ACCURACY @+2 °CS@@WHz) ~ +2
FREQUENCY D&IR . max (MHz/°C) }x\\ c‘ +0.1
FREQUE \ ETTILING ©, max (MHz) within 1 pses’ <) +2 +3(6-12GHz) | +2(2-6G \>
< Qﬁ +4 (12-18 GHz) | +3 (6-12.GH2
AW\ +4 ( 12}1] QHZ z
MBDUATION® O N A@*
“CRandwidth , O\
" Standard unit, min (MHz) ) DC to 10 A/ A
With Option G4 ®, min (MHz) A DC to 30 )
Sensitivity variation ///, 3 <(\<<)
Standard unit, typ {‘;‘"‘ N \
Option 2 Unit, max ] /. \ (fl)
Frequency deviation bandwidth, min % </\
@ 2v P-P (MHz) — with option 2 A 100 W\ 500
RF POWER /‘% »
Output, min (dBm) /]/ //\ ys +10
Variation, incl. temp. and freq., maa(\B) @ | +25
PHASE NOISE, typ (dBc/Hz
@ 100 kHz of¥spet( )2(&) 65
RESIDUAL FM, P-P @e,g?/ typ (kHz) 50 | 75 | 150
HARMONICS, ma
Standard Unit \g —20 //‘\>
Option 3 Unity, \ N/A | -55 —55 . </
/2, 3/2,maxd3c) N/A 55 1.
SPURIGLS, max (dBc) —60 AL/
PULLING~¥SWR 2:1 max (MHz) 1
PUSHINGYmax (kHz/V) +125 | +250 | 00
NOMINAL LSB® (MHz) A 0.5 /é'i
MONOTONICITY AN Guaranteed /f > INT
CONNECTORS ~ Y Y7
Power | 9 pin, D typeypigle®
Control NI 37 pin, D typa1sale®
RF output Qs SM&jemale
Modulation Input A V{‘ A5 T“Vn\éle
POWER SUPPLY REQUIREMENT . %T <<\
Voltage @ Current + 05V 450 1,000 1,250
g + 0.5V 250 300 30077\
+ 0.5V 150 150 500 50(@ D
<\<,<<<) +28V 2V 1,000%“ 1,000 3,000 "3‘,‘639
Turn-ON Current @ 28 \L@ﬁ\ 3 anQs max 6 ampsmx | |/
ENVIRONMENTAL < %
Operating tem era@%%@ 0to +70
Storage temperature {C) —20 to +100 /@
MECHANICAL DIMIENSIONS
N, Y 5.70 x 4.80 x
I @‘[)’ 2.50 64 qu}x 2.00
Millmeters 1448 % 1219 &&\Q?x 158,2 x 50,8

(1) Of relative to f after 1 sec.

(2) 50 Ohm input impedance.
(3) 16 Bit TTL input, including VCO control.

¢

(4) Mating connector furnished
(5) Please consult us for furthe

/\®

|<§|on Band Width improvement:
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N3l
AVAILABLE OPTIONS )@\
Optlon No. Descri

Reduced Medul tlon Sensitivity Variation %
3 Impro monic Suppression ‘%
. ncon <

Female Modulation Connector
20 GHz Operation % A
B11 <‘/\\ perating Temp. range -5 (°C) to +7<€,\\ P O

With options 2 & 3. Operating T« rr’q\

X range -10 (°C) to +70 (°C) N %}V
%{909 Guaranteed to meet %pmental Ratings %
DIMENSICNS AND WEIGHT - MODEL D6052 /I(

4
MODE 052
Control.Cor or (J4)
PINNO.| FUNSUICN

1 A3 lning Word (MSB)

& $ITS-ETG WOLLS 2 \'(A Tuning Word
e . (A 3 .|\ A9 Tuning Word

A4 \ > A7 Tuning Word
) A5 Tuning Word
A3 Tuning Word

21 At Tuning Word
22 | /7. A8\Iuning Word
23 (Q Tuning Word

25\ A2 Tuning Word
NR6) AO Tuning Word

)
\o7 VO VCO Control (LSB) <\ J/
28 L2 Latch 2 > N\
29 G Ground D%
30 DO DataBusy _ /(7
31 D2 Data Bas
32 D4 DataBus -
paaris 33 D6, D&ta'Bus
:_IH;::h_ _— 34 M\T‘ﬂe 1

35 ,Géﬁ’/butput Enable Transceiver 1

7 A1 Tuning Word
8 V1 VCO Control (MSB)
9 L1 Latch 1 (Strobe)
10 L3 Latch 3 /\
11 OE Memory Output Enable /O
12 D1 Data Bus 1
13 D3 Data Bus A
14 D5 Data Bus AL,
— 15 D7 Data Bus 7 NN
1 St o 15 @ P 16 W2 Write2 7~ N

//YO\ 17 OET2 Output ransceiver 2
18 G Ground /
19 WE Writ&Enable
20 A12Tuning Word

24 \]\. ¥ A4 Tuning Word %\

36 | @“ESB Output Enable Transceiver 3
37 4 N\ G Ground

S
Dimensional Tolerances, unless other%ndig d: . XX £.02; . XXX £.008
Pall 4

S




A LR Ny
B3
M 6052 _
Po nhiector (J3) ES: For Normal Operation of the DTO
PINN FUNCTI INN FUNCTION 7 1) PIN nos. 9, 10 and 28 should be connected together.
0.] FUNCTIO 0.| FUNCTIO | 2) PIN no. 11 should be grounded.
1 +5V 4 6 Return for:+5V, -15V, 3) PIN nos. 12, 13, 14, 15, 16, 17, 19, 30, 31, 32, 33,
. 34, 35 and 36 are for FACTORY PROGRAMMING
2 /_JQX»'\) 7 Return for.+l5\%’\5)|-1 sV ONLY and should not be connected. A
3 AN 8 | +o8v (n:g@\‘ o
4 8V (return) 9 +28Y \\ ‘ V
NENY A @‘
%0 DIMENSIONS AND WEIGHT — MODELS D6206, D6218 and ge@@
7. Y
&2F24Y 4
7
7 g T q S

<,

%)

- A
R UG -3 WLL DL

Sl

Dimensional Tolerances, unless otherwisg i ed: . XX £.02; . XXX £.008
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B

Va

R

MODELS D6206, D6218 and D6618

MOD \662%6, D6218 and D6618 \’ Control Connector (J2)
" Q",Ek%kr Connector (J3) = 2(3() PIN NO.| FUNCTION
PIN NO. | FU)ISTTION PIN NO.| FUNCTION 30\ 1 ST oI SE R
7N 5| Rotum foraby, MoV, +15v 21 A12 Tuning Word 2
= —Y uning Word o
2 s %5\/ U RetumdcmV, -15V, +15V 4 A8 TuningWord . |1
B\ ] +15V 8 | .+2aV\gslum) 5 A6 Tuning Wor%%
Q27" | +28V (return) 9 <{azev 6 A4 Tuning Word <
l‘é{ = ooy v 7 A2 Tuning Wor
8 VO V@O Sonol Bit
9 L1 Latch, 1 of 3 (Strobe)
NOTES: For Normal Operation of the DTO 10 L3 )(,\thﬁ'b of 3 (Strobe)
1) PIN nos. 9, 10 and 28 should be connected together (Latc@). 11 _OEX,/“Memory Output Enable
2) PIN no. 11 should be grounded. S 12 »a0%> Data Bus
3) PIN nos. 12, 13, 14, 15, 16, 17, 19, 30, 31, 32, 3 34) SV\d 36 are for 1)3; i )3 Data Bus
FACTORY PROGRAMMING ONLY and shoul %c nnected. W D5 Data Bus
A \5% | D7 DataBus
| A \yb W2  Write select 2
« %L 17 OET2 Output Enable Transceiver 2
7 18 GND Ground
<‘</{<>) 19| WE__ Write Enable
20 A13  Tuning Word
0%4\\) 21 A11  Tuning Word
/kq 22 A9  Tuning Word A\,
</ 23 A7 Tuning Word IK/\ )
& 24 A5 Tuning Word L Bt
N 25 A3  TuningWord ~ | |
%[} 26 A1 Tuning Wor@\‘({‘[_, -
27 A0 Tuning Wz}j’d‘%&‘ﬁ)
28 L2 LatchZ G#2\Strobe)
%\ 29 G Gigund
- 30 DO _ Data\Bus
} ]7 31 D2 X/ 'Data Bus
%‘ 32 <'Q4V\5ata Bus
% 33 . \%N Data Bus
347N\ W1 Write select 1

D &

<

;;% P OET1 Output Enable Transceiver 1
OET3 Output Enable Transceiver 8
GND Ground . N

|JFe
N
A;;%\

e

N
\<)<$<<)

| 4
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APPLICATIONS

FOR RWR, ESM AND %‘%

KRATOS General Mic
band DTOs for

e Orfers a compact multi-

noise. The W r design of the DTOs enablesX{

user togelectnarrower frequency coverage i o\\\sey .
F’I%s()o ult the factory for individualécz)'e nts.

varj u%me and other applications, |
covering the 2-6x00°6;18 GHz frequency ranges. T %
units featu@ ed, high accuracy and low @
red

¢ Fast Settling Time
¢ 2 to 18 GHz in Various Sub-Bands
* Small Size

e For Airborne Applications
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N N
WAIRBORNE DTO SP Cliﬁo TIONS

g 4 MODEL
\%)PARAMETER \‘\&/ DC6206 DC6618
FREQUE %}\\I\?GE (GHz) ‘?\ N 2t0 6 61018 //§
Accun<<}5v +25°C, max (MHz) /OS + M
FRF\h NCY DRIFT, max (MHz/°C)_ \\S +0.1 ,\Q}r 7
UENCY SETTLING within 1% vax (MHz) +2 1/

MODULATION® 4%

Bandwidth /f(

min (MHz) /N DC to 15 )Q,\ DC to 10
Sensitivity variation, max ,V\ - ‘Q&\:Y\ﬁq 1
Frequency deviation (MHz/V) max ) vV +250'Q SyPTP +250 @ 2vPTP
A

RF gg:gft?min (dBm) )ejégy\% \é'\/\vz-s +10

Variation, incl. temp. and n :‘max (dB) D +2 +25
PHASE NOISE, max (dB ﬁ/%; &O

@ 100 kHz offset -70 —-65
RESIDUAL FM, p- py}i&@sc max (kHz) 200 150
HARMONICS i#axa3c) _45 55 N\
SUB-HARMONITS, max (dBc) _45 55 <
SPURIQUS)ihax (dBc) —60 Al
PULLING @ VSWR 2:1, max (MHz) +2 AR
PUSHING, max (MHz/V) ; +25 AN 205
FREQUENCY STEP per LSB, (MHz) Nominal . "< 1 /ffﬁ,(' 05
MONOTONICITY N \’g)gnteed
OPERATING TEMPERATURE (‘C)? \\~ SN\, 0o +70
CONNECTORS /% > \</

Power A ) < 9 Pin MDM Male .

Control A D | \) " 37Pin MDM Male 7

RF output <</\<(\) @{:} )V SMA female \1‘; N

Modulation Input, >~ \>’\ S N SMA female (@:
POWER SUPPLY ?{{@&REMENT V) +15, 15, 45,8428,
MECHANlCAl@gENSlONs 46. X2

Inches™, 4.0x325x1.5

Millimsters %\90 .0 x 38.6

‘ N
(1) Option / </

(2) Other operating temperature option

P

R




3.543
(90.0)

i
&%@\ %
COMPACT A%} DTO DIMENSIONS /4/\\

LVAN /> %O\
Syni Descriptiop@ ,&V Function ‘\-'
NN COAX. CONN., SMA FE\ALE RFOUT V
7N COAX. CONN., SMA FEMALE MODULATION,\%‘
NI “ITT CANNON” CONN. MDM-37SH003P OR EQUIV. | CONTROLL
Ja4 “ITT CANNON” CONN. MDM-9SHO003P OR EQUIV. POWER
7>

»
%() MODELS DC6206, DC6618
&

Dimensional Tolerances, unless otherwij\\in@.xx +.02; XXX +.008
yoo.1

390



A
~S3'DONTROL CONNECTOR - /P,Il\( ;;%QGNMENT
Pin No. \J- £ K Function K- Description
2.~ DC6206 DCs218
1 A YY N.C. O\ A1 Tuning Word (MSB)
,’{Vﬁ\\\) Al1 ,\%ﬁ\,?nz Tuning Word \
PN A9 A\ A10 Tuning Word L D
W\ ‘Zi A7 .\ W A8 Tuning Word L}?—,._
1\ 5 A5 AN\ A6 Tuning Word < >,
ALy 6 AT A4 Tuning Word N\oN
~ 7 Al T A2 Tuning Wi,
8 V1 VO VCO,Coritrol Bit
9 LE\ . LE\ . Vatoh
10 N.C. /A \W.C. XON.C.
11 OE\ ~—_ Y N.C. \.T _ OE
12 N.C. ~ 11> N AN NC.
13 NC. <<l NC. <O N.C.
14 N.C.x/n NV N.C. Y N.C.
15 N,C. KD NC. A N\ N.C.
16 NC. N.C. WQ) N.C.
17 A NO. N.C. N.C.
18 . SOCABND N.C. Ground/N.C.
19 I\, N.C. GND Ground
20 A\K/ A12 A13 Tuning Word
21 N\ A10 A1 Tuning Word /, §
20\ A8 A9 Tuning Word R
A\ 2R A6 A7 TuningWord . | | »
XON24 A4 A5 Tuning Word A\ X<7
Y 25 A2 A3 Tuning Word N
26 AO A Tuning W@
27 V) . a) VCO Control/Tiiing Word (LSB)
28 N.C. \ 1 —.GND ~A\Grouhd
29 GND " N.C. . X@fednd/N.C.
30 NC.  » oN  NC. NS
31 N.C. AN N.C. N\ V! N.C.
32 NG '\ N.C. \{ 2 N.C. j
33 N.C/ N.C. N\ Y N.C. /A
34 oy NC. 5. M N.C. ~ Y
35 S\ N.C. N.C. Y}U N.C. ~ 1 >
36 32\ VN.C. N.C. N.C. A,
37 <inN . GND GND GroundZz NN
Notes: N /7;/} A
A. For. Mo / el R(6218 La,g?&_l_evel Input Level
1. Pin8#$,/28 and 37 should be grounded. 7 St EeEENE
2. Pins 18through 18 and 29 through 36 should not be connected (for facto V‘) — ' '
use only). % 1 2.0t0 5.0V
B. For Model DC6206
1. Pins 11, 18, 29 and 37 should be grounded. g
2. Pins 1, 10, 12 through 17, 19, 28 and 30 through 36 should n@c nnected
(for factory use only).
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S -‘cgso Com

P

act Airborne DTOs

\

N>

&V X
4 ” J€POWER CONNECTOR - Pﬁ\lﬁgmMENT
/K /{g Max. Current
Pin No. ‘%ctlon Descri‘% Notes Consumption
D% «\Q(( (mA)
N 3 &>
1 /,\\;/?h 5V {’S\@Supply 500 //JB
i S
> 4\? _15v ) ‘\ﬁihéog Supply 500 1~
" Q\, +15V " \\> Analog Supply A@\p" |4
@[}Y 28V Return @') T\legative Heater Supply )J\Y\‘
v 5 28V )/ Positive Heater Supply > K )
6 Return for:+5V, -15V, +15V G)rqund 1 A i& =
7 Return for:+5V, -15V, +15V %ﬁ\d 1{ <(\(<<> -
8 28V Return L\leg‘a‘ii_\% Heater Supply /\%\5
9 28V Q{\@‘ﬁit‘ﬁe Heater Supply <./(,\\w 1,000(2)
ENEIN
Notes:

und for the +15V, —15V ana qupplies and not the heater’s ground.

ady state 1,000 mA max.

1. GND is the DTOs an I/&
2. Warm up 3,000 m%
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Multi-Band DT
EW and ES
General Mic

for

Va

Y

ations

|Ve,has developed numerous

demanding EW and ES@

multi-ba (
high-retiaiilityyapplications, as shown in the
2D O

USTOM MULTI-BAN

opes

raphs. The key requirements for the EW

ot
@Iti-Band DTO, as seenin Figs. 1 and 2, are

ompact size, low spurious and harmonic levels, and
45¢g rms endurance vibration levels. The unit inc s 3
VCOs, 3 MMIC amplifiers, a switched lowpass fitt&r
custom hybrid electronic circuit, and RFI/EI\"PFH'rering.

A . r.r . 14N :
%%ﬁ\tiﬁand DTO (Driver side view)
y.4

The C-Ku band DTO.
mode VCOs and 1
amplifiers, a S

filter, and asscxXi¢

sh VCO, 4 MMIC
a switched lowpass
electronic circuitry. The key

)
%ﬁ@'cludes 3 fundamental
h

v

requirements are suppression of the unused V@
and fast settling tuning. The S-C band DTO(Fig. 4
meets similar requirements

Fig. 3 - C-Ku Band&!
. N

F Assembly

Fig. 4 - S-C Band DTO RF As

%O\Y

/}{\
@;?)

&

39
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3and Frequency

Locked

Yy —
S X
ch- N
MULTI-BAND FREQUE 8@0 KED 8
OSCILLATOR (FLO) ﬂg « Fast Settling (IMHz in 1 psec)
v/ - 7 * Wideband (2-18 GHz)

KRATOS General Mic e has developed a
new product line
Oscillators (FLQOJ

d Frequency Locked

O €
Lhis product line is an enhancemeny
to our free rupqi igitally Tuned Oscillator (DTO)a, *~
products. T@c ombines the high speed of &\

with the higihgccuracy and long-term stability of &
frequenu_lgs;cked source. The key specificat@at re
sel't

of %ﬂs a timing speed of less th J (o}
s:%[y'thin 1 MHz of the desired freq%}
SIMULATOR AND TEST SYSTEMS

APPLICATIONS

The FLO was specifically designed for test systems /
and simulator applications. It is a low cost replacem_ggto

for high cost direct synthesizers, in applications th
the frequency setting time of 1 msec is meeti
system requirements.

e

T@I}?{SUIDE FREQUENCY, L@D OSCILLATORS

%

e High Accuracy
* Low Phase Noise

25

SELEC
> e g ) "
FREQUENCY RANGE (GHz)
0.5 2 4 6 A &) 120 18.0 MODEL PAGE COMME
o
<D D7
. A s FL6218 >
NN 388 Fre Locked Oscillator
18 FL6618 /

o

>
&
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ilti-Band Frequency Loc'_'\ed aft’

\\j

Multi- Bana@‘%ency Locked Osc%o’%\gecmcatlons
w SPECIFICATION
A <<,V) PARAMETER PR FL6218 FL6618
1 | FREDUENCY RANGE (GHz) AN 21018 61018\
2 (g:\y‘*ihcv OVER TEMPERATUR@IQ\;V’ +1 =
3. 4 §~§"rTL|NG TIME within 1 psec (MHz)\, +1 1=
.4 \'RESIDUAL FM, max (kHz) AN > 10 &Y
5> | MODULATION® <Al AN

6 | RF POWER v .

6.1 Output, min (dBm) }(10 '

6.2 Variation, incl. temp. and freq., max (dB)/\ \%7 £25

7 | PHASE NOISE, max (dBc/Hz) @ 100 kHZ afiset

8 | HARMONICS, max (dBc) 1= ﬁ

8.1 Integer <\ < \ -55

82 | 12,32 A Y N -55

9 | SPURIOUS, max (dBc); _ | AN —60

10 | PULLING, VSWR 2:1, max (MHz) X + 1

11 | PUSHING, max (R&20y) ~ N + 500

12 | TUNING CONTROL™

12.1 Nominal .58 (kHz) 250

122 | TuRjpgXDits) 17

13 | CONNECTORS

7N
4

13%)\,Wwer

15-Pin, D type, ) iﬁ

13.2 ;‘(} Control

37-Pin, D ty@f{l«

13.3 RF Output, FM Input

SMA feipale S

POWER SUPPLY REQUIREMENT max (mA) /\\

+15V ‘ }/Q
14 —15VA

&\\) 300

% X?
/2000
‘% 580

2 6,500

A - steady state @25°C Z \ 2,000

15 | OPERATING TEMPERAT@}‘? (°C \ ‘|> 0to +55 //,->
MECHANICAL DIM

16 Inches @ 9.20Xx6.2x2.00 17

Millimeters &\R\)

s
&

(1) In DTO mode. Consult factory for specifications

234.6 x 158.1 xanp
N




ncy Locked Oscillato
eciflcatonb

N
@_‘ 1% NAMEPLATE )

/\(ﬂ

Ja
B Dimens otherwis \g XX £.02; XXX £.008
e,
2L
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ulti-Band Frequency Locksd Oseil
N) Specifications

AN

CONNECTOR J , COWNKCTOR J3
y
:T FUNCTIO{/ NOTES // No.| FUNCTION
- A K 1‘ +5V
1 @X/\v> &> 2 —15V
2 3“@5 %’ 3 +15V /\
3{’\\‘ <)) o 7 4 N.U 4/\
WD A8 <>’ — ‘\"‘
5 28V
\’\ . £ & 6 28V %. V
6 A4 D > o %
7 A2 % ! 8 )@
. 7o 8 28V
9 LATCH 9 GND o /7
10 D2 1 A 10 GND <&)
2
1 GND ‘\" I N'—&-%
12 D1 1 V 12 2 Z é@)
13 DO 1 P % 13 W&um
e N O
" = ; \ 14 ‘\>’\§8V Return
P == /‘y _ﬁ 7. [¥ 28V Return

<<<4

26 A1 ‘

- QY &
28 WR_RD 1 %
29 GND yat

30 TR_REAL 17 /\
31 FL_DTO X, %l \..,4/\
32 LD_IND _h\ %& ‘

36, N “s’H pis Ve

1. For factory only use, should not be connected.
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Oscillators

2
(VCOs

&

Broadband VCOs
General Microwave's cata e of broadband VCOs

covers the 2-18 GHz fre ugncg range in octave (2-4,
2.6-5.2 and 4-8 GHz) If-octave (8-12 and 12-18)

stability. ‘
A simplified™Qiock’ diagram is shown in Fig. 3. For
arf a

optimuri \( mance, the active element usad*
ETs

silizgn dipwlar transistor. (This is in lieu gf Gax
W pically exhibit 10-20 dB pooret noise
pel ance. Although GaAs FETs havé{gxiremely low

noise in amplifier applications, they suffer from high 1/f
noise, which is upconverted in the nonlinear oscillator

to phase noise near the carrier.) To vary the frequenc%gchematically in Fig. 4, is

O

of the oscillator, a high-Q silicon hyperabrupt varactor
is utilized. The capacitance-voltage characteristic{s=—=
specified to provide as nearly linear frequenc vg
voltage tuning curve as possible. In practic %@
linearity can only be realized over a smal %ﬁ

of the tuning range because of parasiti ctances
present in the physical circuit an transistor.

d the bipt
Typical ratios of maximum to min@frequency VvS.
voltage sensitivity for an oct ﬁ'r re 2:1 and are
specified at 3:1. GaAs varaca«é%lthough having
higher Q's than silico% h{tg:, suffer from long-term
charging effects as -%&, tively poor thermal
conductivity. Silico /I{ tfors are therefore mandatory
in high-speed appii {»ﬂ hs requiring settling times of
the order of s& e‘.\d hundred nanoseconds and low
post-tuni ‘kd%/
To minirt lling effects on the oscillator frequency
due to varigtions in the external load, attenuator pads
followed by buffer amplifiers are incorporated at the

oscillator output. Voltage regulators are also included
to minimize the effect of variations in the power supply

GHz bands. The agrb afures of the VCOs are fast \% a
settling time, | V&?c noise and excellent frequeu{j\a
A

V{\!
’b th oscillator frequency and power level.

volt n
Finally, gtering is provided to reduce the harmonic
t of the output signal.

ticular note is General Microwave's 8-12 GHz
CO, which utilizes a high performance transistor
operating in the fundamental, rather than the doublir
push-push mode. This mode of operation elimigares
all (2n + 1) f_/2 frequencies in the output s 0’33}87’
The second harmonic signal is specifie %0 C
maximum but is typically less than — Bl
Because fundamental mode oscilla c} ot currently
achievable with available silicopfd%gicek in the 12-18
GHz band, the doubling push-pusi approach, shown
3, This, for example, for
12 GHz output frequancy{£aen oscillator is designed
to operate at 6 GH ® structure were perfectly
symmetrical, all Z%: onics of 6 GHz would be
suppressed, ar ‘;JK))e en harmonics would be
Wut spectrum. By suitable filtering,

present in the
an essentialiyy pyre 12 GHz output signal could be

obtaing®, In‘eractice, imperfect symmetry results in
f/2 %3/2 signals, which are filtered to the extent
possiblev(For the case of a 12 GHz output signal, the
undesired 3f_/2 signal at 18 GHz cannot be filtered
since it is within the 12-18 GHz frequency range of the
VCO.)

MATCHING

Fig 3—Simplified VCO Block diagram

Fig 4—Schema§}\§s\$@m of Push-Push Oscillator
ANK/

23
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VOLTAGE C/ﬂ}’@k\iED OSCILLATORSWECTION GUIDE

FREQUE ANEE (GHz)
YV MC PAGE COMMENTS
0.5 2 %“ 6 8 12.0 18.0 @&) /\
b N ,

N \B,\\_‘; | " \'\»\ V6020 @_V

 —t - V6040 394 e Band Voltage

oIIed Oscillators
8 —12 /é>\\‘§080 &
¥ SN\
| 1> V6120A /\%ih
2 m—.8 ./Q%‘ V6020-952C N \&/Ox
N
28m=s8 //, . V6020—953% '\>/396 Miniaturized Voltage

3.8 mm—t.9 V6020-954 Controlled Oscillators

V6020-955C

Voltage Controlled Oscilla

4.
VQ A4
//\ P oy Custom Military and Comm%\d\
Z




= = J
)%\YSCTAVE BAND VCO SPE@EI‘SATIONS
/\ MODEL
%E V6020 %b\}ﬁ, V6040 V6080 V6120A
FREQUENCY ‘(6Hz) 2-4 ,@\ 2%6-572 4-8 8-12 12-18
FREQUENCY SETVLING®, max (MHz VA Y
w(i:t'lJ \1@ Typicgl (Wikiz) / \</ 8 £10 /4/%
withiy G‘nsec Typical ”+3 +4 +5 1.7
\QN\? usec \\ +1.5 +3 4 %
"\MCDUYLATION
%M])Bandwidth, min (MHz) @[ ,J.\y 100 ,/:@‘
" Sensitivity ratio, max % 3:1 N 0 !@f\ )
RF POWER P2V EA
Output, min (dBm) _ +10 /
Variation, Incl. temp. and freq. max (dB) ,4{1\ }@\,C\ ~
PHASE NOISE, max (dBc/Hz) HA Na g
@ 100 kHz offset Yo 95 -90 @)’%&g -80
HARMONICS, max (dBc) A 'Y,/ -5 N <H40 —20
/2, 3t/2,max (dBc) L NA  N<0D —20
SPURIOUS, max (dBc) va I\ )
TEMPERATURE STABILITY, typ (PFMC)Y A A\ Moo
PULLING VSWR 2:1 max (MHz) &~ ATy 1
PUSHING, max (kHz/V) _ . 7~ ) /T 250
CONNECTORS <</ > _
Power supply <N\ Solder terminal
Tuning voltage, \S)BX\) SMA female
RF output 7=\ N/ SMA female y
POWER SUPPLYYREQUIREMENT /k
Vo|tage\(\7&0) +15 +0.5 1-..,___' </
Cugrenyiax (mA) 150 | L;\
%ff@oltage (VDC) 0to +20 | 0to +15 A
INPU'S/CAPACITANCE, nominal 25 pF, 10 kQ 5‘%'
ENVIRONMENTAL®
Operating temperature (°C) //& —54 10 +85 A ,J/%
Storage temperature (°C) 7 —54 t0 +125 ”
MEﬁ,‘:r‘,\eTCAL DIMENSIONS (/\_} V1 79x1.10 X 0.45 ‘ <(/\>2.19 x 1.10 X 0.45
Millimeters }W 455x279x 11,4 556 x27,9x 11,4

A
(1) Of relativ to f after 1 sec. % AVAlL@\ PTIONS
(2) Hermetically sealed. @ Opti ‘& Description \
A 3 %/ ngh Rel screening <>
%{ (see Table 1) J\:‘
?%\\) (:09 Meeting Environmen tipgs
Table 1 '<\ High Rel Screening %
TEST \Y 9  MIL-STD-883 NOTES }@

Internal Visnaly, = | METHODE2017 =

\4? -55 °C to +95 °C, 10 CYCLES
Ten ure Cycle | METHODE 1010 Dewll time at temperature 20 mln%%

min. temp. rise time 3°C/MINK\

~

Mechanical Shock | METHODE 2002, COND. B 1,500 0.5m%, /)
Burn-In METHODE 1015, COND. B 48 hours, at4 11058
Leak METHODE 1014 COND. A1 5X108 N
7
O
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. Series Ve
BroadBand V

2N F {
% WE: 1204 oz, (55 gr.) appros.
N A

>

g

.
Nl

HEAT) FON SR PERALE (TP
S KR T) FOR SR WALT [TYP

| L
1278
D |
MODELS VB0, VEDZE, VBD4D AND VBOBD V0= k
Wi 1.27 oz. (36 gr ) approx. &

O\
Q.
, unless otherwise indica :?(.1.02; XXX +.008
PN

il

401 ‘@V



N

General Microwave has deve ;ge@hmily of high- - —
speed, miniaturized VCOs ring’the 2-6 GHz /’ VEQO20-955
frequency range. These YC@s¥ave been utilized in /] i . . TRE
airborne EW applicati well as in ground-based \Q) @YT Sk " ouTt
simulators. The spggifiCatiens are summarized below. \<)<7 I E G HI
@ @ A
& \ Series V6020-95X MiniaturizedA(CO ]7’
%l) @I{A URIZED VCO SPECIFICATIONS )&%‘
Pa
MODEL 1.1
PARAMETER V6020-952C V6020-953C V6020-9548 | V6020-955C
FREQUENCY RANGE (GHz) 20-28 7\ 28-38 Sehe 49-6-1
FREQUENCY SETTLING(, max (MHz) 76 >) XX/
within 1 [isec : Mo O *19&\3
RF POWER l <)
Output, min (dBm) ( V (4%0
Variation, max (dB) 1A QV -\ VtZ
PHASE NOISE, max (dBc/Hz) N T
@ 100 kHz offset r -105 /b,\ =100
HARMONICS, max (dBc) 2\ X -20
SPURIOUS, max (dBc) ‘>, 3 -60
TEMPERATURE STABILITY, typ (ilHz/°C) 06 10
PULLING VSWR 3:1.ty, 2 s | 5
PUSHING, typ (MHzA0N, 6 10 N
POWER SU L)@ibummem /QB
Voltage (vopcq:\, +12105 \ o
Cureefit/ Max.(mA) 125 Al
Tunin‘&/? 0to+28 Q@d
TUNING PORT CAPACITANCE, max (pF) 50 AN
ENVIRONMENTAL KN
Operating temperature (°C) A 0to +85 %
Storage temperature (°C) 1)\"' B -54 to +125 A\/§
MECHANICAL DIMENSIONS
Inches Q B V 0.97 x 0.50{.0\.2(&/%
Millimeters /)\ V 24,6]\1'%§1\
7 ' !
(1) Of relative to f after 1 millisec /], Q§ </</\ _
/BJMENSIONS AND WEI{%‘;\E\ 7
N e NANIT TR A
e, v . R
H ) e e P [ 44 ‘/%‘ |
T 1 o o | | = =
= i Tl £ [ T,
EAEE] o I - o KX P . ¥4 H
I_ _’ - )T\ L . /x ¥
\(@V = \%(%
;\‘%
All Models: 0.15 oz.; (4.34 grams)&@&
(:"I-f'-r Dimensional Tolerances, unless o%s:%(ated: XX £.02; XXX +.008
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)@) CUSTOM VCOs )@
45 Linear VCOs k
Fo@w and (<5%) applications, Ge@é/\icrowave has
Ve d proprietary techniques to&chis high degree of linearity
without the use of external lineari 0%, /\
7 2>

e
Linear d -

/<> )
Linear Ku band
iFe

An Qg}d CO assembly with linearity q%s, than The photo shows a Ku-band VCO with :
@@% hown in the photo. The as% ludes two linearity of better than +5% for an airb% ming

¢ amplifiers, a medium power I plifier, two application. The unit is designed farhigrisspeed
Tillers, a phase shifter and a MMIC SPZT switch. For modulation and also includes RF1/ iltering.
specific requirements, please consult the factory.

A

Linaar Ku band VCO

\( -
& Commercial GaAs FET X band ) Ve
%{) For X- and Ku-band applications where very low post-tuning drift and %‘
phase noise are not required, VCOs based upon GaAs FETs provide %
a cost-effective solution. In the photo, a GaAs FET X-band VCO,
developed for a commercial radar app 6 , is shown. k
e —




s dh

dBm ,-/‘@Qg - Watts Conver/s,im\’@;?;gles (50 Ohms system)

dBm | V (RMS) Ji{;})P” dBm V(RM%{(‘,\ P dBm |mv(RMS)| P

153 1000\, 200w A9 | 3209, | somw 13 50 /)‘\

w50 || 100w +18 /,\\‘Qo 64mW 14 45 K

+49\«\\E4.0 80W +\7\\ 1.60 50mW 15 40 N ) Va
/}\4@\/‘ 58.0 64W 7\’4}.\&"’ | 1.4 40mwW 16 35.‘5,*{4@-' ‘

, 50.0 50W %’, 415 1.25 32mw A7 EZN

+46 44.5 40W +14 115 25mW 18 /{(zé.é

+45 40.0 32w a3 | o 20mW A9\ 7251

+44 32.5 25W w2 %07 16mwW Qo0¥™ 225 | omw

w43 | 320 20W h J||,280 | 125mw b \’*<,c)21 20.0

+42 26.0 16W BN 10mW_ Y 2 17.9

41 26.2 125W | /‘}Q’{. 9 64 /\sﬂy | o3 15.9

+40 225 10w 7 k; +8 56 | Xednw 24 141

+39 20.0 g +7 500 Bmw 25 12.8

+38 180 [ \\gV - +6 445 4mW 26 1.5

+37 16.0, \ <//5W +5 400 3.2mW 27 10.0 B

+36 {4{" 7 aw 14 .355 2.5mW o8 8.9 N ’<§

435 | N2 i 3.2W +3 320 2.0mW 29 80 | J1=»

+34 N5 2.5W +2 280 1.6mW -30 71 Uichotmw

+33 | 100 2W +1 252 | 1.25mW 31 9@\ N

+32 9.0 1.6W 0 22575 1.0mW 32 flr58

+31 8.0 1.25W 1 \‘?‘o’g | .somw -3%\: 25.0

+30 7.10 1.0W 2 &Py 180 64mW logay™ 45

+29 6.40 800mW ga N 160 50mW /y\/ﬁ;" 4.0

108 5.80 640mW > X7 A4 40mW :? 36 3.5 B

+27 5.00 500mW, | 7 -5 125 32mW ) 37 3.2 20D

+26 245 | a00mWL | 6 15 | 2w 38 2.85 T

+25 4.00 /@\}/\P -7 100 Yomw -39 2.5<® ¥

+24 3.55 1(<250mW -8 .090 16mwW _40 325 |7 1w

+23 3.20\ '}, '200mW -9 080 125mW 50 _{[ 014 | otuw

+22 @g‘/ 1680mW -10 071 10mwW -GQ,\f’)o.zzs .001pW

+21 8/52 125mw 11 064 08mW | L e 7wy | anw

120 2.5 100mW 12 058 06mW ,Q'ﬁéb 2254V | .0InW

<<>\
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x . XY
/} SWR Conversion Ta Ie’:r 2
VSWR-1 .
1) K= VWRGHG%COG‘%'C'GN (r) 4) 1- K Ratio of Power Transmitted

} (dB) =10 LOG ¢ {1- -K? } = Loss Due to VSWR))

QG 0 K = Return Loss Q‘/
) VSW & \I)_OGWVSWR VSWR in < < Z \
N V
%\ §” i \gﬁl‘
K | o |vswR _K -{1-K%) K %vgﬁi(} 2 |03

VSWR| (4g) (dB) (dB) VSWR| 4g) | X ) (dB)

1.00 oo |.0000| .000 [1.00000 .oog”g\S' 125 [19.08 | 112D 1.938 | .98765 | .0540
101 | 46.06 |.0050 | .086 |.99998 |,~e007 1.26 18_7%&\30 2.007 | .98676 | .0579
102 |40.09[.0009| 172 [.99agn|" b004 127 | 2848|V189 | 2.076 | .98585 | 0619
103 | 36610148 | .257 | 99575 .0009 1.28 « [\18:02 | 1228 | 2144 | 98492 [ 0660
104 |3415[.0196 | 341 “|’gdve2 | .0017 129 \P17.95 | 1266 | 2.212 | 98396 | 0702
105 [32.26|.0244 | 424 |.99941 | .0026 Yab” | 1769 | 1304 | 2.279 | 98299 | .0745
106 | 30.71 | 0291506 | .99915 | .0037 131 | 1745 | 1342 | 2.345 | .98199 | .0789
1.07 |29.42 \)9\\) 583 |[.99886 [ .0050 132 | 17.21 | 1879 | 2.411 |.98098 | .0834.
1.08 28@#&)‘\‘!@5 668 |.99852 [ .0064 133 | 16.98 | 1416 | 2.477 | 97994 | 0889
109 2732|0431 | 749 | .99815 | .0081 134 [1675 | 1453 | 2.542 | 97889 0507
130, \26.44 | 0476 | 828 | 99773] 0099 135 | 16.54 [ .1489 | 2.607 .Q}QZ) 5974
11%>] 25.66 | .0521 | .906 [.99728 | .o118 136 | 16.33 | 1525 | 2.671 | Sgzs’| 1023

112 |2494].0566| 984 [.99680| 0139 |A\[ 137 [ 1613 | 1561 27341797563 | 1072
113 | 24.20[.0610 | 1.062 | .99627 | .0162 |1 138 | 15.94 | 1507 | 2508 | 97451 | 1121

Z

s ‘ S
114 | 2369 |.0654 | 1.138 [.99572 oﬁ; > 139 | 1575 | 1632 2.860 |.97337 | 1172
115 | 2313 |.0698 | 1.214 .99513§Hh d212 140 | 15565867 | 2.923 | 97222 1223
116 | 22.61 | .0741 | 1.289 | 9945} ».0239 141 | 1588|1701 | 2.984 | .97106 | 1275
117 | 2212 [ .0783 1.364/(@795% 0267 1_42\\:;\}51 1736 | 3.046 | 96988 | 1328
118 | 21.66 | .0826 %‘Q 99318 | .0297 143 \15.04 | 1770 | 3.107 | 96869 | fq82
119 | 21.23 | 0868\ 1511 | 99247 | 0328 ‘%}0 14.88 | 1803 | 3.167 .9;\7‘44 1436
120 |20.83], R09() 1584 | 99174 | .0360 145 | 1472 1837 3.227)\8%%5 1490
121 [20.44 |\8950 | 1.656 | 99097 | .0394 146 | 14.56 | 1870 | 3.28%/)\06503 | 1546
122 20080991 | 1.727 | 99018 | 0429 147 | 14.41 | 1903 /@4&% 96379 | .1602
123 X}{4973 | 1031 | 1.798 | 98936 | .0464 148 | 14.26 | 1985\ 3.405 | .96254 | 1658
124 |19.40 | .1071 | 1.868 |.98852 | .0501 1.49 1412-\9@" 3.464 | 96127 | 1715
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VSWR %Q%?smn Tables
<\</ 2
A \\/\ (L\ \ V

%\’7 | « VSWR % -{1-K% K VSWR )@\\;{ {1-k2}
VSR @) | C | e || @B | | VIRl ey | | amp Y | (@B
1.50 | 13.98 | .2000 | 3.522 |.96000 | 1773 4\ [ 2.80 | 649 | 4737 \@\3{53 77562 | 1.1035
155 | 18.32|.2157 | 3.807 |.95348 .2‘(@9‘4?" 285 | 637 |4 697 | 76910 | 1.1402
160 | 1274 |.2308 | 4.082 | 94675 | , 2377» 290 | 6.25 n4d7d | 9.248 | 76266 | 11767
165 | 12.21[.2453 | 4.350 |.93984\ ;2696 295 | 615}4987 | 9.396 | 75629 | 1.2131
170 | 11.73 | 2593 | 4.609 |.98278\| *.3022 3.00,, [+6:02 |.5000 | 9.542 | 75000 | 1.2494
175 | 11.29 | 2727 | 4.861 92562 | 3357 3.08/2»5.91 | 5062 | 9.686 | 74379 | 1.2855
180 |10.88 | 2857 | 5405 | 91837 | .3698 310 ' | 5.81 [ .5122 | 9.827 | 73766 | 1.3215
185 | 10.51 [ .29820\5.543 | 91105 | 4046 315 | 571 | 5181 | 9.966 | .73160 | 1.3573
190 | 10.16 | 810X)5.575 | 90369 | 4398 320 | 562 |.5238 10103 | 72562 | 1.3929 ]
195 | 984 N\>220| 5.801 | 89629 4755 325 | 552 [.5294]10.238 | 71972 | 1.42 k
200 ) 9%%1{.3333| 6.021 |.88889 | 5115 330 | 543 |.5349 [ 10.370 | 71390 | 114636
2.05 ‘é;\l@e 3443 | 6.235 | .88148 | 5479 335 | 5.35 |.540210.501 | 7081&1.4987
210 | 9.00 [.3548 | 6.444 | 87409 | .5844 340 | 526 | 5455 | 10.630 WY '1.5337
215 | 875 |.3651 | 6.649 | 86672 | 6212 | “{3y5 | 5.18 |.5506 | 10756 | 69688 | 1.5684
220 | 852 |.3750| 6.848 | 85938 | 658217 | 350 | 5.1 [.5556 10,8617 .69136 | 1.6030
225 | 8.30 [.3846 | 7.044 | .85207 {Q@_"/ 355 | 503 |.5604 91005 | 68591 | 1.6373
230 | 809 [.3939| 7.235 | 84481, 7e2d 360 | 4.96 [\5653 | 11.126 | 68053 | 1.6715
235 | 7.89 | 4080 | 7421 | 83760/ )7696 365 | 48845599 | 11.246 | 67522 | 1.7055
240 | 771 | 4118 | 7.604 | 83045 | 8069 370 |\ A8 | 5745 | 11.364 | 66999 | 1.73937
245 | 753 |.4203 7‘.,(8&{8@336 8441 37((2 475 | 5789 | 11.481 | .66482 1?/'30
250 | 7.36 .4286\%\#3) 81633 | .8814 3.80 Y| 4.68 | 5833 | 11596 | 65972 1.6064
255 | 7.20 8131 | .80936 | .9186 385 | 462 |.5876 | 11709 [, 65409 | 1.8396
260 | 7.04 \\4 8.299 |.80247 | .9557 3.90 | 456 |.5918 | 11.871,(/84973 | 18727
2.65 @)\3, 521 | 8.465 | 79565 | .9928 395 | 4.50 .5960\/1{.9‘35 64483 | 1.9055
2070 | 6376 |.4595] 8.627 | 78890 | 1.0298 400 | 444 [ .6000%32041 | 64000 | 1.9382
075 | 6.62 |.4667 | 8.787 | 78222 | 1.0667 )<\/\>
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KRATOS Gene:%!'

. Terms and Cohditic

Y
i%. Seller is the division/su

1. CONTROLLING PR%:\i

the Buyer. ALL SALE a;\ E EXPRESSLY LIMITED TO A
GOVERNED EXCLLSIVELY BY THE TERMS AND CO! S STATED HEREIN WHETHER THIS CON-
TRACT, OF WHI S CONDITIONS OF SALE IS%T, REPRESENTS AN OFFER BY SELLER OR
SELLER’S \QQ{IO AL ACCEPTANCE OF B RS OFFER. SELLER’S OFFER IS EXPRESSLY CON-
DITIONE UYER'S ACCEPTANCE OF T RIS AND CONDITIONS OF THIS CONTRACT. SE \
ER’S R TANCE OF BUYER'S OFFER MESSLY CONDITIONED ON BUYER'S ASSENT TO THE®

E RIGHTS OF THE PARTIES SHALL BE

< .
ﬁ%%)y%RATOS. that accepts the order of
TIo

TERMS Qﬂ CONDITIONS OF THIS CONTRXCT No addition to, waiver or modification of these terf‘énd

cone 't\mps shall be binding on Seller unle s\qx ressly agreed to in writing by Seller. All quotation%ﬂsﬁﬂ?ﬂg
& 80
I

oritracts shall be interpreted under, !Qe iqws of the State of Delaware and exclude the provisior 9
ited Nations Convention on Coi for the International Sale of Goods and the U. N. oh on
@Limitation Period in the Internatigpdl Sale of Goods, as amended by Protocol. No sale %ﬁe inal until
acknowledged in writing by Seller. All offers involving the export of goods are contingy%pl)t. the ability of
7

Seller to get required export license(s).
2. TERMS, TAXES AND PRICES: (a) Terms of p/% are subject to the ap roﬁ(‘%@eller’s credit depart-
%ﬁ y (30) days from the date

ment. Unless otherwise agreed to in writing by~S=zller, all payments are due&@}\
of invoice. In the event that the Buyer his faile ay Seller for product r{gé ices ordered under different
contracts or under this Contract as requjt {he terms and conditio! ‘Xan contracts or Contract Seller,
at its option shall have the right to makexaghydelivery under this Contractpayable on a cash before ship-
ment basis. In the case of export szje®, unless otherwise agreed @thing by Seller, all payments are to
be by means of a confirmed irrepociaiaie’letter of credit. (b) In vditiap’to the prices specified in the Contract
between the parties, (referren%] this Conditions of Sale a%[)ract”), Buyer shall pay Seller the amount
of any excise, sales, privilege;”us2 or any other taxes or goveriighent charges, local, state or federal, which
arise from the sale or de%&?f the products, or in lieu thereof, Buyer shall provide Seller with a tax exemp-
tion certificate acce \l{\;o e appropriate taxing authorities. (c) Prices and deliveries are F.O.B.. Ex Works
Seller’s plant. Pri % cepted orders and covering Seller-manufactured products are firm for a period of

&g acceptance. Seller reserves the right to increase the prices at the time of shipmer;t/

| D

ecC —
3. SH M% Deliveries are F.O.B. Ex Works Seller’s plant. Risk of loss shall pass to the Buyer upon)deliy-
ery g.carrier. Any claims for damage or loss in shipment are between the carrier and Buyer. Sélle I
not bedirvolved in such claims beyond Seller’s assistance is processing and securing informatio‘%teining to
such damage claims. \

six months fro
to the extent of &y crease in cost to it of any item not of Sellers manufacture on which firm prices were
availabl *d%a ate of acceptance.

4. DELAYS: The delivery date(s) under the Contract is&%an estimate and is based pgro pt receipt
of all necessary information from Buyer. The delivés=dale(s) is subject to and shall pe.éxXiended by delays
caused by strikes. fires, accidents, shortages Qf lgbbrer materials, embargoes. o‘%/s in transportation,
i uésts, or any other similar Sglimilar cause beyond the
WER WITHIN THE TIME ES&% D SHALL: NOT BE A

compliance with government agency or offigi¢
reasonable control of Seller. FAILURE TO-Dt

BREACH OF CONTRACT ON SELLE SART AND IN NO EVENT WHATS VER WILL SELLER BE RE-
SPONSIBLE OR BUYER ENTITLE% TO% DIRECT OR INDIRECT TAL OR CONSEQUENTIAL
(0}

DAMAGES ARISING OUT OR O RELATING TO ANY DELAY,IM, DELIVERY. If Buyer causes Seller t
delay shipment or completio \ rih Seller shall be entitled to any*and all extra cost and expenses resd%q
from such delay. ’\?({)

5. CANCELLATION

express written co ancellation is allowed, Buyer agrees to pay to Seller all expenses;in and
damage sustaineaNgwwSeller on account of such cancellation, plus a reasonable profit. (b) ery date(s)
or specificatic&&avcepted orders, whether completed or in process, cannot be altereg extept by Seller’s
express wxittén conisent and upon terms which will indemnify Seller for all expenses i&ed and damages
sustain@e ler on account of such alteration, plus a reasonable profit \/

\<><$<<)

% @) s
—
;@% UTERATIONS: (a) Accepted order¥ may by cancelled by Buyer on%‘%géﬁer’s
! ¢C
I

a> d

207 ¥




b R
]

“General Mizrowave

L 4

5!

3and Conditicns of Sale

Y{\!
3. SHIPMENT: Deliveries are "T \Ex Works Seller’s plant. Ris m)%shall pass to the Buyer upon deliv-
ery to the carrier. Any clai r damage or loss in shipment g \)ve n the carrier and Buyer. Seller shall
not be involved in such claiirig beyond Seller’s assistance is {roée, sing and securing information pertaining to

such damage claims<‘§>)

4. DELAYS: Th& \'\\ﬁpry date(s) under the Contra \.qu an estimate and is based upon prompt receipt /
QP e(s) is subject to and shall be extended by delays /</%

of all neces prmation from Buyer. The delj
caused by(sliikas. fires, accidents, shortages DOy or materials, embargoes. or delays in transportation,__,
complianceNyith government agency or offi iakr\c/-, uests, or any other similar or dissimilar cause beyondﬂ -
reasopable, control of Seller. FAILURE TO&%; R WITHIN THE TIME ESTIMATED SHALL: NOT

2EAGH OF CONTRACT ON SELLEA*S PART AND IN NO EVENT WHATSOEVER WILL SELLE?
%&IBLE OR BUYER ENTITLED@NY DIRECT OR INDIRECT INCIDENTAL OR CON
DANMAGES ARISING OUT OR OF OR RELATING TO ANY DELAY IN DELIVERY. If Buyerg $¢s Beller to

delay shipment or completion of work, Seller shall be entitled to any and all extra cost a enses resulting
from such delay.

7
/x M
5. CANCELLATIONS AND ALTERATIONS: (a) Acce@ rders may by cancell\QzB er only with Seller’s
Do

express written consent. If cancellation is aIIoweﬂg\B’uyer agrees to pay to Sell ralbexpenses incurred and
damage sustained by Seller on account of s ‘csh ‘ elp?ellation, plus a reaso \gﬁt fit. (b) The delivery date(s)
or specifications of accepted orders, whet .%Fmpleted or in process, ca{i’\% e altered except by Seller’s
express written consent and upon ter v&h will indemnify Seller f w{e. enses incurred and damages
sustained by Seller on account of suzz%;\ ration, plus a reasonab\le %&
6 WARRANTY: Subject to the terms, conditions and limitations t \él?after set forth, Seller warrants, to the
original Buyer only, each newroduCt manufactured by seller to b& free from defects in material and work-
manship. Seller's entire ant¢ sive obligation and liability, and Buyer’s sole and exclusive remedy, under
the warranty is limite i\.ia%airing or replacing at Sellers option, free of charge; F.O.B. Ex Works Seller’s
plant, any part pro d&% tive during the duration of this express warranty. The obligations of Seller un-

alhnot include any transportation cost, labor costs,. installation costs. or other costs or /\
with the repair or replacement This warranty shall not be enforceable if the Buyer is in /</\
y contract payment The duration of this express warranty (a) for new equipment is oie—v

sti

der this warrant
charges assqciate
default in m%a%a
year fropihtheddte of shipment and (b) for any SELLER replacement part is 90 days after the date of |
tion, b%’yore than 6 months after shipment. This warranty does not cover failures caused in w

part by (Wimproper installation, by other than SELLER, or maintenance; (2) improper use or apphicaji

corrosion; (4) normal deterioration; (5) operation beyond rated capacity, (6) the use of replac t p rté or
lubricants which do not meet or exceed Seller’s specific ], or (7) improper repairs. P@:t:}; rhished,

but not manufactured by Seller, are not covered by this wegranty, but by only such warraritisg as are given by

the said manufacturers to Seller. To qualify for warranty tonsideration at the earlier e er’s discovery

of the defect or the time at which the Buyer shoulg have/iscovered the defect; Buy%%t immediately notify
Seller and must promptly thereafter return to S&iigt!(freight prepaid) all defecti \Q;N THIS WARRANTY IS
EXCLUSIVE AND IN LIEU OF ALL OTHER.EXRRESS OR IMPLIED WARRA % CLUDING WITHOUT
LIMITATION ANY WARRANTY OR MERé@T BILITY OR FITNESS F I{K TICULAR PURPOSE

WHICH ARE HEREBY DISCLAIMED )(,_ IGATION AND LIABILITY Q& SELLER UNDER THE EX-

PRESS WARRANTY STATED SHALL-NOT INCLUDE LIABILITY FOR\LSS OF USE, LOSS OF PROFITS &\
OR ANY OTHER DIRECT OR INB}RECT INCIDENTAL OR CONSE IAL DAMAGES CAUSED BY </
THE FAILURE OF ITS PRO Uﬁ, ANY DEFECT IN THAT%&J T OR DELAY IN REMEDYING \T;‘

SAME. &\ >
R

7. LIABILITY: Seller ) ?j e liable to Buyer for (a) any losses; (b) any direct or indirect inci
sequential damages ox{c) any delays, caused by the failure of its product or any defect in tha@ugt, except
to repair or repla%) fective parts as provided for in the Warranty provision. Seller’s warreln )I‘L S only

to Buyer and’sloed, ot extend expressly or by implications, to any other person. Buyer a/%:that Seller’s
fulfillment (%(gbligations under the Warranty provision shall constitute a fulfillment '\gl ller’s liabilities.
whether in ccatract or in tort, with respect to the Contract. Buyer also agrees that SQi all not be liable

for any damages to Buyer or to a third person arising out of the presence of t\@%t led products on Buyer’s

liable to Buyer for any direct or indirect incidental, exemplary, or conseq damages

or third person’s premises or out of the use or operation thereof. In no eve%\\ oever, shall Seller be held
{k

& oy
Ko
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8. PATENTS: Seller agre s*ec%\«&mnify. Buyer against all da \ld costs recovered in any patent litiga-
tion upon Buyer’s use Ier'\ products in the manner int y Seller in an amount not exceeding the

sum paid for the infringing\roducts provided (a) Buyer immediately notifies the Seller in writing of any such
claim of infringem ‘% uyer allows Seller to empon Bosel, conduct the defense to a finality and assist
Seller with the and (c) Buyer shall have p he products or shall not be in default in any of
the requrred@‘s% nts. Seller assumes no I|ab|I| ossrble patent infringement by virtue of the use
its produ mbination with other elemen | ctures or the use of products manufactured to Buy \
specrfl 0y, If any of its products should |n any such suit to constitute infringement and its use_,

ptlon at its own expense, either to procure for Buyer tt right

en;j eller shall have the right, at Sell
to @ e such use or to substitute, ot n infringing or to remove such infringing products to
&vall money paid to Seller. Ex rein specifically provided, Seller shall not be liabl %&fﬁ for
% patent infringement by said pro%@éor any part thereof. )%
9. EQUIPMENT NOT SPECIFIED: Machinery, equipment, materials and labor serwce Iud| g engineering
or mechanical services. not specified in the Contracge to be furnished in all cases\ yer.

10. CHANGES OF CONSTRUCTION AND DEgl_' ller reserves the rrgh \<<<Je or revise the con-
struction and design of the products purchas uyer if in its judgment Cuits own or Buyer’s best inter-

est to do so. Buyer agrees to bear the e ans eetlng any changes | ications in regulatory or code
requirements which become effective a%aler has accepted Buyer's

11. MATERIAL SPECIFIED BY CO!@ The Contract spec\ roducts supplied by Seller. The

amount or the kind of such pr s)h ot changed nor incr b anythrng shown upon drawings fur-

nished by Seller which are not/a, art of the Contract documel

12. RETURNED PRO ND RESTOCKING: Including Products covered in paragraph 6, Products may

not be returned wit Q{t% e express written consent of Seller and in accordance with shipping instructions

from Seller. All ta ion charges to and from Seller’s factory are to be paid by Buyer. Products made

to special ord t returnable. A restocking charge of not less than twenty percent (20%) will apply o \

standard accepted by Seller for a return and credit. Seller will not be responsible for the drsposrtr

of returne rc ucts unless the terms of this provision are complied with.

13. ENT] GREEMENT: The parties agree that there an no agreements or representations expr ss

imp%}tween the parties other than what is contained in this Contract of which this Conditio

a partSythich represents the entire agreement between Seller and Buyer with the exception of gree-

ments, if any. expressly agreed to in writing by Seller. No,course of prior dealings and no u xf the trade
O\«S\thrs Contract. The Contrac the parties

h Seller’s contracts repr atlve and Buyer’s

shall be relevant to supplement or explain any terms
may be modified or rescinded only by a writing SI
procurement representative.

14. CHARACTER OF PRODUCT AND SEC %’EREST The products Q& | by Seller under the
terms of the Contract shall remain pe Perty and retain its chara Xs h no matter in what man-
ner affixed or attached to any structure’t@perty Buyer grants Seller L. ity interest in said products
including any proceeds there from emedy of self help until aII sun Seller have bean paid to it 9
cash.
ZN

15. FORCE MAJEURE: N |t ty shall be liable in dam have the right to terminate this A \“hent
for any delay or defaul K{éormrng hereunder if such delay o téfault is caused by conditions b
control including, b |t d to Acts of God, Government restrictions (including the denial %ellaﬂon

O&e sonable

of any export or ot § c sary license), wars, insurrections and/or any other cause beyo
control of the % whose performance is affected.

N \\

2 ,%\/ d
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S

16. INSTALLATION: If i yth e Seller is included wi otation, Purchaser shall provide all of
th following at its ow d t Iltm p t entt stallation:
(a) Free, dry, s premises.

(b) Pro p r fou d%lght ng, p we wt d sto &tilities
reason $
&

@)& @)& . %@LV




Th%‘ﬂormation contained in the data sheg&fd) meets the
parameters of ITAR 120
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