


GENERAL COMPANY PROFILE

G.T. Microwave, Inc. is a designer and manufacturer of “State-of-the-art™ Microwave
Integrated Components for use in ground base, shipboard, airborne and space-based applications.
G.T. Microwave has amassed a customer base by providing the Leading Edge in Performance of the
highest quality products with on-time delivery. Our experiences in industry are demonstrated by our
involvement in highly visible programs.

Optimized narrowband or broadband technology, G.T. Microwave manufactures its catalog
or custom components to operate in the VHF, UHF and Microwave bands, a frequency range from
30 MHz to 26.5 GHz. These devices are offered in passive, analog, current or voltage controlled,
linearized and digitally controlled programmable models, including temperature compensation.

G.T. Microwave designs and manufactures PIN diode based components that include, but
shall not be limited to:

Switches Aftenuators Phase Invariant Attenuators
Phase Shifters Pulse Modulators [ & Q Vector Modulators
Bias Tees Directional Couplers Bi-Phase & QPSK Modulators
D.C. Blocks Coupler Detectors 90 & 180 Degree Hybrids
Diode Limiters Negative Gain Equalizers  Power Dividers/Combiners

In a very natural progression, G.T. Microwave services also include custom Sub-Assembly
Integration of Passive, Control and Active type devices.

COMPANY FOUNDATION:

George Apsley and Tony Baliotis founded the company, hence G.T. Microwave. Its a
merger between the engineering and manufacturing capability of George Apsley and a RF design
consulting firm owned by Tony Baliotis.

G.T. Microwave was incorporated in the State of New Jersey in 1995. Tony Baliotis serves
as the Director of Corporate, Sales and Marketing and George Apsley serves as the Director of
Manufacturing and Engineering.

Company Founders:

From 1978, George had worked for 10 years as the Chief Engineer for KDI/Triangle.
Coincidentally, Tony also worked at KDI/Triangle as the RF Design Manager. Thereafter, George
worked for Waveline Solid State as the Chief Engineer and Tony as an independent RF consultant
for various high profile companies.



Business Goal:

G.T. Microwave's goal is to establish a microwave component company that is built on
growth and is "debt free". This created a successful long-term investment of a company that shall be
very competitive, G.T. Microwave is controlled by the knowledge of the microwave industry rather
than a bottom line. As a result, as it has since its inception, G.T. Microwave continues to operate at
a profit and is on a successful growing path.

COMPANY FACILITIES:

G.T. Microwave is Jocated on 2 Emery Avenue, Randolph, New Jersey USA. This facility is
used for the sales. engineering. administration, and manufacturing of microwave devices.

Testing Capability:

G.T. Microwave supports a complete testing program, including Environmental Screeming, a
substantial portion that is performed on-site. Electrical RF performance testing is performed with
both Wiltron and Hewlett Packard Vector Network Analyzers. Off-site environmental testing is
performed locally at Bell Technologies. Associated Test Laboratories.

TECHNICAL APPROACH:

Microwave devices are an integration of discrete components to create an integral assembly.
Our goal is to provide a component, which shall meet the requirements in a reliable and cost effective
way. G.T. Microwave uses industry proven computer aided tools such as EEsof's Touchstone,
Hewlett Packard's AppCad, Autodesk's AutoCad and Grant's Computer Aided Manufacturing in
order to achieve the objective. To this end, G.T. Microwave has a cumulative engineering expertise.

Published Articles:
G.T. Microwave has a demonstrated and mature capability in the manufacturing of
microwave devices. As a result, various publications have printed articles authored by G.T.

Microwave's staff and are available upon request.

The product feature “A Broadband [ & Q Vector Modulator™ published by the Microwave
Journal in the December 1996 issue has been included on page 7-1 in this catalog.



DESIGN SPECIFICS:

G.T Microwave manufactures its devices with an integrity that shall be capable of
withstanding the requirements of MIL-E-16400, Range 1 (Shipboard) and MIL-E-5400, Class 2
(Airborne) environments that operate within the -55 to +85° C temperature range. Custom devices
shall be designed with an integrity capable of withstanding the requirements set forth.

Quality Control:

Presently. our Quality Assurance Program is a certified SO 9002 Manufacturing Quality
System and work is well on its way to [SO9001/2000.

Chassis Construction:

Housings are machined from solid plates of aluminum alloy #6061-T6 and are silver plated
per Q0Q-8-365. This minimizes the weight, contact resistance, provide corrosion resistance and
solder ability for manufacturing.

Printed Circuit Boards (PCB):

The microwave PCB is fabricated from a Teflon based substrate material that provides
optimal RF performance and temperature stability. This PCB is soldered down flat to the floor of the
housing. The controller PCB is fabricated from a rigid epoxy glass material that provides excellent
temperature stability. This PCB shall be fastened to steps that are machined in the housing, All
PCRB’s are solder-coated .0003 thick minimum for corrosion resistance.

Sealing, Marking and Finishing:

To minimize any RF/EMI radiation, all plate seams, connector flanges and screw heads are
sealed using a silver epoxy. The devices are legibly marked. And, to provide an environmental-
resilient seal, external surfaces are finished using a suitable primer, Gray enamel paint, and followed
by a continuous conformal coating,

CONCLUSION:

This General Company Profile has provided the reader with a company that stands mature in
the design and manufacturing of microwave devices. We at G.T. Microwave, Inc. are ready to
provide our full services and join the ranks of your proud suppliers.
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PIN

DIODE ABSORPTIVE

ATTENUATORS

Monolonic Atlenuation Performance GCuaranileed

Part Numbering for pin diode ABSORPTIVE ATTENUATORS

CODE MODEL cope | TEMPERATURE SUFFIX DESIGNATOR
C | CURRENT CONTROL — ANALOG COMPENSATION CODE DESCRIPTION
Y | VOLTAGE CONTROL — ANALOG N 0" Cto 50 C F REQUIRED: THE
L | LINEARIZED VOLTAGE — ANALOG A | -I0Cto 465 C £r] &ﬁ“ﬂ% ;
P | DIGTALLY CONTROLLED ANALOG T | 55 Cto 485 C
D DIGITAL SWITCHED PAD X | OPTIMIZED RANGE MODEL IDENTIFER
S 1 NN o S
| | | | |
| A | | I | | By S | | | | |
SRR hah Lj_J W | Lo | LSy i)
CODE | TYPE CODE | CENTER FREQUENCY CODE | BANDWIDTH Co0E | SWITCH SPEED
0 |custou 0 |CLASSIFIED FREQUENCY 0 [=5% & Mo of BITS
3 | 32 dB 1 |=300 MHz - VHF 1 |=10% 0 | CUSTOM LOGIC
6 | 64 dB 2 |51 06Hz -~ UHF 7 |s20% 1 | 1aBEE =10
8 | BO dB 3 |s26Hz - L 3 |s30% 2 | 7 uSEC — 10
4 |s4GHiz - 5 4 |s40% 3 | 1 uSEC - B
e 5 lsBoHz - C 5 |50 % 4 | 7 uSEC - B
N 6 |=12.4 GHz - X 6§ |>50% 5 | 150 nSEC - 4
2 7 |=1BGHz - K 7 |CW. FREQ. & | 150 nSEC - 6
(th - 1) 100 8 |>B0Hz - K 8 |= OCTAVE 7 |7 uSEC — ANAL
o G i 9 |MULTIOCTAVE B |1 USEC — ANAL

G.T. Microwave inc. porl numbers are composed

by selecting the codes for TYPE and MODEL, then
calculoting CENTER FREQUENCY ond BANDWIDTH to
obtain the codes, selecting the code for temp—
aroture ronge and finolly selecting the code for

SWITCHING SPEED. If required, the factory may
assign o unique model identifier. Use the exomples
to the right or consult a foctory representotive.

Current controlled ottenuotor,
32 dB ottenuation, Frequency
5 GHz, Temp. 0" to 50° C,
switching speed 7 uSEC

A3C-57N=7

Pragrammable 10 BIT attenuator,

B0 dB attenuotion, Frequency

2-18 GHz, Temp. —55 1o 85 €,

switching speed 1 uSEC

ABP-69T-1

Environmental Ralings for pin diode ABSORPTIVE ATTENUATORS

EXPOSURE MIL-5TD-202 | TEST COMNDITION EXPOSURE MIL-5TD-202 | TEST CONDITION
ALTITUDE METHCD 105C c SINE VIBRATION METHOD 204D D
HUMIDITY METHOD 10BE RANDOM VIBRATION METHOD 214 11D 15 min/oxis
THERMAL SHOCK METHOD 1070 A MECHANICAL SHOCK | METHOD 2138 G
LitE - JEST METHOD 108A D TERMINAL STRENGTH| METHOD 211A A 2 ks

Life Time Infegrify:

G.T. Microwave Devices ore designed to meet MIL-E-16400, Ronge 1 ond MIL-E-5400, Closs 2
environments. Operating temperature range: -55° to 485" C. MIL-STD-B883 screening and hermetic sealing are availoble.

For higher environmental levels; consull factory



DIGITAL SWITCHED PAD
PIN DIODE ABSORPTIVE ATTENUATORS

6. 7. Microwave Features: 1.50 L SR
=AM |8 191
Freguency Ronges: From 250 MHz to 20 GHz -*—--——
ony optimized bondwidth is ovailable, ,E‘ E‘
T % @ s
TTL Compatable Legic: Logic '1'/BIT = Value oo
of Attenuction ond all Legic '0" = Insertion bt s o
Loss. Attenuators without TTL driver; +1VOC @ 2 d8 f}= 0]
+E0mA = Vaolue set ond all —1VDC 8@ —-B0mA = 4 48 [J= 0]
Insertion Loss. For options, consult foctory. " & a8
Eég i _;: 2.750 g 3,00
, w1 é'}’; 6.985 7.62
High Spasd Swilching: Attenuators listed ore e ] 32 48 - 0]
measured from 50% TTL to 10%/90% RF. Faster 5 '* o [ o}
switching speeds ore available upon request. ¢ [ @
82 o0 4 g
Low DC FPower Consumplion: Attenuators i e
with TIL drivers require £5VOC @& +50mA/BIT. - o Ay
High RF Power Handling: For power levels
greater than listed, please consult foctory. 1.250 = =2 7 T g
3175 . i 1.60
Stable Attenuation: Variation vs Temperature
listed s from —55 to BSC. DIMENSIONS ARE EXPRESSED (N, TOLERANCES + ‘D2 + 01

Standard Intarfoces: RF port connectors are
'SMA', fermale per MIL-C—39012. DC/LOGIC
connections are solder terminals. Call
foctory for optional eonnectors.

Mafched FPhose & Amplifude: Models listed
are aovailoble matched unit to unit,

Electrical Specifications for DIGITAL SWITCHED PAD ABSORPTIVE ATTENUATORS

FREQUENCY | ATTENUATION FLATNESS INSERTION | SWITCHING CONTROL INPUTS | yewn INPUT
RANGE RANGE Vs FREQUENCY LOSS SPEED dd & No. Wax | POWER
GHz df i dB dB nSEC LSB MSE BITS MAX

1.25 to 40 dB ; +20
0.5-2.0 63 150 to 63 dB 4.0 150 10 | 32 E 1.6:1 dBm
1.50 to 40 dB : +20
2.0-8.0 63 200 to B3 dB 5.5 150 10 | 32 E 1.75:1 dBm
1.75 to 40 dB +20

B.0-18.0 ] ; fl4 5
63 250 to 63 dB 8.0 150 10 | 32 E 2.0:1 d8m
2.25 to 40 dB ; +20
2.0-18.0 63 3.00 to B3 dB 10.0 500 10 | 32 E 2.2:1 dBm

For substantial improvement in performance; ask for OPTIMIZED NARROWBAND models



CURRENT CONTROLLED ATTENUATORS

C.T. Microwave Feafures:

Frequancy Ranges: From 250 MHz to 24 GHz
any optimized bandwidth is owvailable.

Currant Controfled: 0 mA = Insertion Loss
(zero attenuation) te +20 mA = Max Attenuction.
For options, please conmsult factory.

High Spesd Swifching: Attenuators listed ore
measured from ony set volue to any wvalue.
Swilching speeds upto 10 nSEC ore availaoble
upon request.

Stabls AMtenuation: Veriotion vs Temperature
from -55" to 85'C is typically 10X of
the set value,

Standard Inferfoces: RF port connectors are
'SMa’, female per MIL-C—39012. Control
coennections are solder terminals,

38 ..
a7 A
D
S 38
: o § § O a7
B a Mi RF 6T ieowevs RF m —{
vyl
i ) f ;
19 10 10
.45"" 25 — L ‘_"_/ I‘" 25
093  .005
¥ 238 * 013
N 02 , 010
DIMENSIONS ARE EXPRESSED [y, TOLERANCES + ‘02 + 020
OUTLNE | 'A' DIM. 'S’ DIM. T DN T DIN.
SIZE IN/CM IN/CM IN/CM IN/CM
1 3.00/7.62 | 2.50/6.35 |2.750/6.985|2.250/5.715
2 1.80/4.57 | 1.70/4.32 |1.600/4.064|1.500/3.810
3 1.35/343 | .75/1.90 |1.150/2.921| .550/1.397

See page 5 for Electrical Specifications

VOLTAGE CONTROLLED ATTENUATORS

e 7 Microwave Feafures:

Frequency Rangas: From 250 WHz to 24 GHz
any optimized bondwidth iz ovoiloble.

Voltogs Coniroffed: O Volts = Insertion Loss
(zero attenuation) to +10 Volts = Moximum
attenuotion. Lineorized models upon reguest.

High Spesd Swiftching: Attenuators fisted are
measured from any set volue to any value.
Switching speeds to 300 nSEC ore ovailoble

upan request,

Low DC Power Consumplion: Attenuators
require +15VDC, +1X% @ 150mA,

Stobla Affenuafion: Veriotion ws Temperature
from —55° to B5C is typically £10% of
fhe set volue. Linearized models upon reguest.

Standard Inferfoces: RF port connectors are
'SMA’, femole per MIL—C—38012. Control
connections are solder terminals. Call
foctory for optionol connectors.

]

=191 y
AL LT
Od 5% 30
0
38
e A
@]~ ~tm—
Q %
[] T
10
PR - 25
125 005 _/
¢ 318 013
DIMENSIONS ARE EXPRESSED g, TOLERANCES + 92 + 070
OUTLNE | 'A'DM. | '8 DIM. | 'C DM. | 'O DIM.
SIZE IN/CM IN/CM IN/CM IN/C
1 | 3.00/7.62 | 2.50/6.35 |2.750/6.985(2.250/5.715
2 | 1.80/4.57 | 1.70/4.32 |1.600/4.064|1.500/3.810
3 | 1.40/3.56 | 1.40/3.56 |1.200/3.048(1.200/3.048

See poge 5 for Electrical Specifications




DIGITALLY CONTROLLED ATTENUATORS

. 7. Microwave Feafures’ B ' m-157
50 27 75

"—"‘[_ 1.27 = 89 ] 191 /

Frequancy Ronges: From 250 MHz to 24 GHz
any optimized bandwidth is avoilable.

.38
96
TTL Compatable Logic: G.TM.'s binary logic T [0 & T
Digital to Anclog Converter with B inputs;
Logic "1°/BIT = 256 discrete values of nm i__
oftenuation or all Logic '0" = Insertion Loss. 1= e
Any resolution upta 12 Bits is ovailable. o iiﬁ A
Tl al E‘I
High Speed Swifching: Attenuators listed ore =n
measured fram any set volue to any volue. - &
Switching speeds to 300 nSEC on request. .
k)
Low DC Power Consumpfion: Attenuators
require £15VDC, +1% & +100/-50 mA o
Stable Affenuafion: Voriation vs Temperoture N - o2 010
from —55° to BS'C is typically £10% of DIMENSIONS ARE EXPRESSED ., TOLERANCES £ ne + ‘noe
the set value. Temperoture Compensated = : : X
models ore +2X. SIZE ‘A DM, "B DM, C" DM, ‘D" DiM.
IN/CM IN/CM IN/CM IN/CM
High RF. Power Honding: For powar levels 1| 3.00/762 | 2.50/6.35 |2.750/6.985|2.250/5.715
greater thon listed, please consult factory. 2 k3| 2.00/508 | 250/6.35 |1.750/4.445|2.250/5.715
Standard Inferfaces: RF port connectors ore POWER/LOGIC Connections
'SMA', female per MIL—C—-39012. Call No. of +15V | —15¥ | GND
foctory for optional connectors. Bi1s LOGIC PIN ASSIGNMENTS BIN BIN BIN
B LSB. @1 to M58. @ B
0 | LsB.®iwusa. @10 | - | [

ALL UN-USED PINS HAVE NO INTERNAL CONNECTIONS
Electrical Specifications for — ALL — ANALOG ABSORPTIVE ATTENUATORS

FREQUENCY FLATNESS | INSERTION SWITCHING SPEED | SWITCHING SPEED
RANGE "‘m’;‘é‘m Vs FREQ. LOSS ‘-&rxﬂ- HARMONIC DISTORT. | HARMONIC DISTORT. “‘J{,‘E"E
GHz MAX dB INPUT POWER INPUT POWER
32 + 1.75 7.0 uSEC MAX 1.0 uSEC MAX
0.5-2.0 64 + 2.00 2.50 1.8:1 50 dBc MAX 30 dBe MAX 1
RO + 2.75 +20 dBm MAX +10 dBm MAX
32 + 2.00 7.0 uSEC MAX 1.0 uSEC MAX
2.0-8.0 64 + 2.25 2.50 1.9:1 50 dBe MAX 35 dBe MAX 2
B0 + 250 +20 dBm MAX +13 dBm MAX
32 + 2.00 195 1.9:1 | 7.0 uSEC MAX 1.0 uSEC MAX
6.0-18.0 64 + 2.25 5 o 50 dBc MAX 35 dBe MAX 3
80 3+ 250 3150 2.0:1 +20 dBm MAX +15 dBm MAX
32 + 2.50 450 7.0 uSEC MAX 1.0 uSEC MAX
2.0-18.0 B4 + 350 2.1:1 50 dBe MAX 35 dBe MAX 2
B0 + 4.00 5.00 +20 dBm MAX +13 dBm MAX

For subslanfial improvement in performance; ask for OPTIMNIZED NARRONBAND models



DIGITALLY CONTROLLED PHASE SHIFTERS

&I Microwave Fealures:

Frequency Ranges: From 500 MHz to 24 GHz
any optimized bondwidth is ovailoble.

TIL Compatable Logic: G.TM.\'s binary logic
Digital to Analog Converter with B inputs;
Legic *1'/BIT = 256 discrete phase
shifts with a 1.4" Resolution (L.S.B.)
or all Logic ‘0" = 0" Reference stote. Any
resolution upto 12 BiTs is availoble.

Optional Models: Anolog Voltoge controlled
or Switched Line Digital phose shifters aore
available, please consult foctory.

High Spesd Swilching: Phaose Shifters listed
are measured from any set value to any value.

Low DC Powser Consumpfion: Phose Shifters
require +15VDC, £% @ +100/-250mA.

Stabls Phasae Shiffs: Voriotion vs Tempercture
frem =55' te BS'C is typicaolly +0.2°/°C
from set value. Temperature Compensoted
maodels are ovailable upon request.

High RF Power Handling: For power levels
greater than listed, pleocse consult factory.

Stendard Inferfoces: RF port conneclors are
'SMA', fermaole per MIL-C-39012.

Lifa Time Integrify: GTM.'s phase shifters are
designed to meet MIL—E—16400, Ronge 1
and MIL-E-5400, Class 2 enviranments
operating within the —55" te +BS5'C
temperature ronge.

Da-15
i i
o g 2 33 \?E
97 p—= . -
| 2 " "1 1.83
i) »] @\ |
T fo - o —
gr D
g |%= N 1=
S o
en 9z o352 S[| ¢ | Bl
o | : 5 Sl
>F |58 R = @)
3|8 s
L3 =
= = i
27 | 100
B = 60 "*ﬁ';*"
FOR SIZES SEE PAGE 7
IN 0z . .00

DIMENSIONS ARE EXPRESSED ny, TOLERAMCES & g % 'nog

POWER/LOGIC Connections

Ne. of +15¥ | =15V | GND
BITS LOGIC PIN ASSIGMMENTS PIN PIN PIN
L] L5.B. @ 1 to M5B. @ 8 13 14 15

ALL UN-USED PINS HAVE NO INTERMAL CONMNECTIONS

Electrical Specifications for DIGITALLY CONTROLLED 360° PHASE SHIFTERS

GTMl's |FREQUENCY | PHASE ERROR | AWPLITUDE | INSERTION | < o | SWITCHING | RF INPUT | qurie
WODEL RANGE | Vs FREQ. | BALANCE LOSS SMWR. | “'spEep | POWER dim | O4TL
NUMBER GHz MAX MAX MAX nSEC MAX | CW  NAX
PBP-39N-5 | 0.5-2.0 Er [ :
TR [ +10.00 | +1.50 d8
P8P—4BN-5 | 2.0-6.0 ' . TN W (R NS
P8P—6BN-5 | 6.0-18.0 12.0 a8 | 1.90:1 .
PEP-BAN-5 | 16.0~24.0 | £22.0 | 12.00 dB | 15.0 dB | 2.20:1
PBP-BIN-5 | 20-18.0 | +22.0 | £3.00 dB | 16.0 dB | 2.20:1 }

For substantial improvement in performance; ask jfor OFPTIMIZED NARRONBAND models



20 dB/360°

[ & Q VECTOR MODULATORS

6T Microwave Features:

Frequency Ranges: From 500 MHz to 24 GHz
any optimized bondwidth is owailable.

Digital or Volfage Confrol:
maodulators simultanecusly control attenuation
(dB) aond phase shift (@) by findin,% their
I=10-{8/20) cos @ & Q= 10-48/2) sin @
on the chort below ond submitting the resuits
to the POWER/l & Q LOGIC connector.

OPTIONAL CONTROL INPUT SLOPES

| & Q vector

+1.0 — - - +1.0
+M‘?.q‘_-\ ]l HE% 5L b
= 0B \'_‘\\\ o e 5
-4 Y MOl B ; 404 Z
™ e NN F 0
E +0.2 — WooEL BT R R +0.2 E
& i : Z o ﬁ
< S B ST BT 3 ]
. 02 g ’ -0.2 =
5 T e : \\ iy F’
o 04 N 04
= NG =
o SEES L \{;E i3
-1.0 — -1
TE I D T S A
T I T o R
TR R Al T e
0D 6 b6 8 0 a8

12 BIT-TTL CONTROLLED DIGITAL MODEL

Low OC Power Consumpfion: | & Q Vector
Modulators require +15VDC, £1% @ +150/-50mA.

Stable Performonce: Operating Temperature
range is from —-55 to 85C.

DB-37 or SOLDER TERMINALS

\

DIMENSIONS ARE EXPRESSED 0y

A3
1 D |
33
s -|_— B 2 sm—]FEuu_E 16
| g_"1 i “] 1.93 r
25
1 El
BN GE
s D 2 T
E = H ™ =g
| 5w & % i
:m:E 'I_‘-_., oL, T Ez
Ty 5 = o
E;N Eg EE pe ¢ gE A
22 .= S i H
:ls ﬁ (=] “‘:
Fo | 8E 5 8 1% °20
|D E = |
& |8 3 Bt | 8] |
s [ e
8 g
1,00

02 , 010
TOLERANCES D2 & 9.0

FOR POWER/l & Q LOGIC CONNECTIONS SEE PAGE 7-3

sze | A DM B’ DIM. ‘T’ DIM. 0’ DIN.
IN/CM IN/CM IN/CM IN/CM

1| 4.95/12.57 | 3.38/B.58 |4.750/12.065|3.125,/7.938

2 | 3.25/8.26 | 3.25/8.26 | 3.050/7.747 | 3.000,/7.620

3 | 3.00/7.62 | 3.00/7.62 | 2.800/7.112 |2.750,/6.985

4 | 425/10.80 | 3.50/8.89 | 3.250/8.255 | 3.250,/8.255

FOR HIGH DYNAMIC RANGE MODELS SEE PAGE 7-3

Electrical Specifications for 20 dB/360° I & Q VECTOR MODULATORS

GTML’s |FREQUENCY | PHASE ERROR | ATTENUATION | INSERTION | \ ¢y o | SWITCHING | RF INPUT | o oee
MODEL RANGE | Vs FREQ. ERROR L0SS MR- | “'speep | poWER g8m | OLTH
NUMBER GHz MAX MAX MAX nSEC MAX | CW  MAX
Mo s=h 1 0kl 13.0 @B | 1.70:1 :
M2L-38N-5 | 1.0-3.0 +10.0° +1.50 dB
MIL-48N-5 | 2.0-6.0 ' : 120 d8 | 1.60:1 s laie omt—2
M2L-B8N-5 | 6.0-18.0 12.0 dB | 1.90:1 5
MIL-BAN-5 | 16.0-24.0 | %22.0 | +2.00 d8 | 15.0 dB | 2.20:1
MIL-69N=5 | 2.0-18.0 | %220 | £3.00 dB | 16.0 dB | 2.20:1 :

i 2.0-18 GHz models haove 15 dB/360° of dynamic ronge
For substantial improvement in performance; ask for OPTIMIZED NARRONEAND models




Fig, I The I é- ) vector
molulutors
sk shiszreem.

PRODUCT FEATURE

hee fumetion of an | & Q) vector modula-

tor is ta simultaneouszly control the

phise amd amplitude charaeteristics in
the processing of o microwave signal. This de-
vice willl convert a signal fo g desred vector lo-
cation via @ digital command.

The theory of operation is Lo divide the in-
pruat sigmal inko bwo q--elnnl signals BF apart, 1
{in-phase) wnd Q (guadrature), which allows
the magnitude of cach sienal to be relocated
along its vectors axis. The twa signals are then
combined. In aceordance with the Pvthagore-
an theorem, the sum ol the vectors Elml-!uu's
the resultant cutput signal

The circuit for an 1 & Q vector modulator
consists of a 3 dB, 907 quadndure hvbrid; o
varizhle attenuators capable of a 1507 phase
shift: an i:u-]:ala:m- power combiner; and drive
cirenits fo control the variable attenuators, as
showat in Figure 1. The deviees key component
is the 3 JB. 907 |{a:|:u|r.th||'." hvhrid that is used
nine times in a vector modulator. The input

hi_LUI.Ll is
processed

DFGITAL RF INPUT -

SIGHAL e the first
o I 4 brid.
which di
= vides the

3 4B, 90 QUADRATURE i
QUADRATURE amplitnde
HYE eoqually, ap-
plics a 90°
: phase shift
I-ATTENUATOR VARIABLE Q-ATTENUATOR 'l A :l
CAPABLE OF 180 | ----- ATTENUATOR |- - - - -| CAPABLE OF 180- | U7 Lhe dpuidl.
PHASE SHIFT 15 O DRIVER PHASE SHIFT rature path
and isolates
the b l;ig-
'w nals. This
COMEINER proccess
l |JELL¢.‘{'.‘.— the 1
4 & ) veclors
HDMUIIUI on their re-

spective

A BROADBAND
[ & Q VECTOR
MODULATOR

axes, The remaining hybrids are used in the
variahle attennators in |!:I:‘ 1&Q Channels, Each
wtterniator controls the mamitude with o 150°
phise shift capahility, allowing four-quadrant
operation, as shown in Fipure 2. The vector
modulators in-phase power combiner combines
the signals in veotor addition to the gt

In the RF desien of a vector modulator the
preferred medinm is microstrip. However, tra-
ditional hybrids are designed in stripline
Whether incorporating the livhrid as part of
the circuilry or as a discrete hybrid nsed inoa
mictostrip configuration, the result is that mi-
eronave fields of propagation are exciled. This
result creates a discontinnity within the trans
mission line of the device. Technigues can be
emploved to minimize the discontinuity, but
with nine four-port hybrids, this unwanted
condition occurs direetly or indirectly 36
times. To this end ('F'liill.:_{i ne media alters

Fig. 2 Independent quad operation ustng
Sfive-fal vesolubion,
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Fig. 3 The contrul input
slape charncteristic.

[ringing fields, thus creating adverse
effects and degrading performance

To eliminate the 36 discontinoities,
bndericls v boen developed in micro-
strip. In a stripline bybrid, taning is
perdormed bebween measunements be-
cause the bybrds circuitey is oot ae-
cessibile, Microstrip h}l!nth‘ allowy me-
cess to the cirenitry while being meas
ured, 1T1l.'i|3ing a more l‘m—*{-iw |||ni|1:_{
:-.qklhﬁ:in'. This technicpee vields an im-
provement in optimiztion and presrtor-
manee. Thie new microstrip hybrid ex-
hibits a fourto-one handwidth with an
:|1'|1]_‘.||i1u:|t- q'h-IIHIII."I-" ol #1.5 |]H- | l‘l!]u:-‘.g'
balanee of £2° an isolation of 23 dB
{min) and an SWR of L3 {max).

With the transmission problems
eliminated by the entire microwave
cirenit t”ll"”h’-"’:* comligured in micm
strip, other design considerations
W :i1|u:r[mT.|.h*t|. The by af dinde
used in the cireuit is an important de-
sign consideration. The use of chip
dindes with a ribbon lead in o shunt
comfiguration has drawbacks. In a
high 'Iﬂ'llﬂr‘lﬂ':\.' hroad hand applica-
tiom, the indnetance of a rdbbon lead
afficts the attenuation and phase ad-
u.—nvl']_\. A bewmn lead diode installed
using o proprietury fechmigue redoces
the series inductanee and provides an
improvement in performance.

To minimize adverse effects lrom
[ﬁ-.u-:ing: the hias netwnrks are placed
ws far s possible from the dinect sig-
nal paths. The transmission line

NEEEEEs,

|

: T

= 270}
360, iz 18
i) FREGUENCY [GHz)

Fig. 4 Forty-fice degree phave steps with
sero amplitude: {a) arplitade and () ploase

length betwieen dﬂju-ut-ut ]L}]:r::lh 15
zero in the 1 & O channels [or opti-
mial broadband perlormance.

Evien with the descrilaed M-
ments in the vector modulators mi-
crowave performance, it is the con-
tral cirevitry that provides the final
ACCUTCY for the overall device, The
4hg|r.1||'_. vontrolled section of the vee-
tor modulator is designed as oo in-
dependent T & Q) drvers. Each driver
hias a resolution capability of 64 KB
o control and compensate the de-
vice, The two drivers will provide any
eontrol input slope characleristic de-
sireel. The optimeal performance val-
ues are stored in the dovers electri-
cally erasable progrommable read-
only memory (EEPROM), ready to
he commanded from the external 1
an O3 digital eontrol input

The control input slope character
istiee is :i:-unulﬂiahrw[ IESITHE 1 Conmpiter
with 100 and IEEE comtraller cands, a
proprictary computer program and a
vector network analveer. The comput-
er's 1O port sets the extenal control
input for 1 or O, then romps each dei
ver along the T & O vectors nsing an-
other KO port to an internal control
inpuit ."-‘IJ]EJEL‘ rumping the drivers the
vector network analyvieer measures
each step and sends the data to the
compaiter via the IEEE Dus. The opti-
il pf*l'ii:}rmmu.f is calenlated ]:_'; the
computer, which programs the dri
virs EEPROMSs for the rr;-qnireql ©On
trul input slope.

For the control input slope charac-
leristic of the T & O channels to be
linear with oulpul voltage, as shown
in Figure 3, the computer uses

attenuation (dB) =

inpart count J

20 luj.’,( T

fioe am input count From O o 2048 amil
attenuation ((dB) =

4005 — inputunlr!t'
20 3o l 2045 ’

frar ingpuit cinand from 2049 1o 40485,

Operating an | & () vector modu-
lator for simultaneous control of st-
tenuation and phase shift is ac-
iil]_’.!lhhi ] b ’mu}mg the vectors re-
spractive 1 and Qe ooty using

=10 sp
O=10""""sng
whers

X = desired attenuation in dB
B = desired ]:-]r.Lw shiflt in degrees

The: T and € results are sulwitted ta
the control input connector as com-
manls, expressed as

I digital commnt = 245 (1 1)

O digitul count = 2045 (1 - Q)
For econple, for a desined oupat of
3.0 dB of attenuation and 45 de-
wrees of plise shift.

I = {D.707){0,5707)
= 5
1;! = {0,707 {(0.507)
= 5
The resultant commands 1o the digi
tal control input would be

I.ili!.{il;d count = 205 (1 -10.5)
1124

S (1 - 0.5])
= 1

€ digital count

The vector modulator example is
oplimized over a 3:1 bandwidth from
fi to 18 GHz with 20 dB of attenus-
tion and 360¢ of phase shift. The en-
velope conforms in form, fit and
function to industrv-standard packag
ng. l:.\'in:_'-_; b imh-'lu:m!:'nl.‘ test Liho-
ratories to verify results, the test data
in Figure 4 show the amplitude and

72
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A Fig. 5 Phaee stutes for 0, 992 [56° and 2707 ot 0 dB smplitude.

p|||':|.M' Say data resulting from succes-
sive 45" phuse steps. Figure 5 shows
Sj:urulm:!ur duta for 0, 9075 150° and
270° phase states at 0 dB .un[.!llluu]::
Figure 6 shows the [ & Q) isolation,

CONCLUSION

This technology applies to a vuri-
ely of products including biphase-
and quadrature phase-shift keving
modulutors, vector modulators, phase

i-ui_ | 1-.- R

AT

-3z ¥
/ 1 A

-3} I~

= T - -l—

v T 7] i

FRECUENCY (GH)

A Fis 6 The I & ) bokation

shifters and phase-free atteniutors
The models are offered with options
that include digital control with :55 to
4 KB of resolution, lincarized or
W“‘Ji .]'I'I.:n l:lﬂlrf"li nmlrnl II'.I'E““' !IUF”."
characteristic: narrowhand optimized

riormance; temperature COmMpen-
l::!mn; viden H:Ih"t'{i:l:;. and }u!.m:ﬂtt-
bly integration capabilitics. These
ey L'UFIIP‘JI'I':'"'l l":l'l'-'ll'.ll.:" lmpm'l-'l?fl
performance at a lower cost (o solve
tomormow’s sophisticated modulation

rE!'IIﬂ'I'FII'IEﬂf.\'u.

" 0 ”___E_EU DE-37P POWER/LOGIC CONNECTIONS
38
w ..I._% 20 S, FIMAE -8 PN FUNCTION e FUNETION
1 AL 1 5 20 ]
2 "1 2 -8 F1l =7
; 3 -8 77 -3
Ll R e [‘] 5 [ -9 23 =)
° [ B 5 =10 24 =1
2 ~ g L 5 =11 5 12
g 5. i 7 N/C 26 N
o - = H | 8|71 0 150mA| 77 NJC
R !‘ 3 el] % i 8 GhD 28 GND
g § o HH 10 GND 2% N/c
= E FE 11 | -5 O 50mk | 30 N/C
9z |8 e 12 -3 3 N/t
i 3 2 13 o-2 32 o4
o . ] 14 o-1 (LS8) k] N/C
il - 1 a-5 34 Njc
Y00 16 o8 35 0-12 (M58) |
a8 — 154 | 17 Q-7 38 o-11
b 18 o-8 b 1] =10
18 0-9
DMENSONS AR EXPRESSED Y TOLERMNCES + 58 + 530 ALL UN~-USED PINS HAVE MO INTERNAL CONNECTIONS
Specifications for | & § Vector Wodulators with 60 dB/360" dynamic range
FREDUENCY | PHASE [ AMPLITUDE | INSERTION SWITCHING | & POWER| A T 3 T
WODEL VSWR
omon | ooon | US| wa | IR A | MW |Maa | e | e
14.0 o8 | 1.80:1 5.50/13.97 | 3.25/8.26 | 5.250,13.34 | 3.050/7.75
+15.00| +£2.00 |[150 48| 1.80:1 4, 1207 4, 11.43]3 62
o el i0e1] *° | /30 Saa/mae 82 52 |2.750/6.80
#2207 ¥2.50 |20.0 o8| 2.20c1 3.25/8.26 |3.00/7.62] 3.000,/7.62 | 2.750/6.98|

16-2d GHz modsis heve 40 48360 of dynamic rangs

For a rubstanfial improvemeni in performance; ask for OPTIMIIED NARRONEAND modsls



PIN DIODE

SWITCHES

Part Numbering for REFLECTIVE and ABSORPTIVE pin diode SWITCHES

REFLECTIVE MODELS ABSORPTIVE MODELS
CODE | CONTROL | ISOLATION | CODE | CONTROL | ISOLATION
A > 3048 | L > 30 d8
8 . >45d8 | W m > 45 d8
c DRVER [ > 60dB | N DRVER | > 60 o8 SUFFIX DESIGNATOR
D > B80d8 | P > 80 dB CODE DESCRIPTION
E >30d | R > 30 d8 F REQUIRED; THE
F NOD >45d8 | 7T NO > 45 dB rar | FACTORY MAY ASSIGN
G DRIVER =~ 60 dB W DRIVER > B0 dB e A UNIQUE MODEL
H >80d8 | X > 80 dB IDENTIFIER
=] R = i PSRRI |
| | | | | | | | | | T
| L P = b |
e —d L | (I | e
CODE | TYPE CODE | CENTER FREQUENCY CODE | BANDWIDTH CODE | SWITCH SPEED
0 | opoT 0 |CLASSIFIED FREQUENCY 0 |£5% 0 |CUSTOM LOGIC
1 | SPIT 1 |Z300 MHz - VHF 1 |=10 % 1 |<1 uSEC
2 | seam 2 |=1GHz - UHF 7 |=20% 2 |< 100 nSEC
3 | spar 3 |s206Hz - L 3 [=30% 3 |< 30 nGEC
4 | SP4T 4 |=40z - S 4 |=40%
5 | SPsT 5 |s8CHz - C 5 |= 50 % AP
& | SPeT 6 |s12.4 GHz - X 6 |> 50 % o8 —
7 | s 7 |s18CHz - Ku 7 |CW. FREQ.
8 | SPar B |>18 GHz - K B |2 OCTAVE (fh - f1) 100
9 | SPWT 9 |MULTIOCTAVE B =g =

G.T. Microwave, fme. port numbers are composed

by selecting the codes for TYPE and MODEL, then
calculoting CENTER FREQUENCY and BANDWIOTH to
obtgin the codes ond finally selecting the code for
SWITCHING SPEED. If required, the foctory may

Switeh, SP2T, Absorptive with
60 dB |solotion, Frequency
renge 2—4 GHz and 100 nSEC
switching speed with TTL driver

Switch, SPET, Absorptive with
80 d8 Isolation, Frequency
range 2—18 GHz ond 30 nSEC
switching speed with TTL driver

ossign o unique model identifier. Use the examples SIN-48-2 SBP-B9-3
to the right or consult o factory representative.
Environmental Ratings for PIN diode SWITCHES
EXPOSURE MIL-5TD-202 | TEST CONDITION EXPOSURE MIL-5TD-202 | TEST CONDITION
ALTITUDE METHOD 105C c SINE VIBRATION METHOD 204D D
HUMIDITY METHOD 106E RANDOM WIBRATION METHOD 214 [110 15 min/axis
THERMAL SHOCK METHOD 1070 A MECHANICAL SHOCK | METHOD 2138 G
LIFE TEST METHOD 108A D TERMIMAL STRENGTH| METHOD 211A A 2 Ibs

Life Time Integrity:

G.T. Microwove Devices are designed to meet MIL—E-16400, Range 1 ond MIL-E-5400, Closs 2

environments. Operating temperoture range: —55' to +85' C. MIL-STD-B83 screening and hermetic seoling are avoilable.
For higher environmental levels; consull factory




PIN DIODE SWITCHES — SPI1T

G. 7. Microwave Fealures’

fual Size Shouwn
Fraquency Ranges: From 100 MHz to 24 GHz e %

ony optimized bendwidth is avoiloble.

s ey 1101
98 2.54
TTL Compatabla Logic: Logic '0" = Isolation
ond Logic '1' = Insertion Loss. For switches EEJ_JL_M
without TTL driver; +1VDC @ +30mA = Isolotion a % z g 30
and —1VDC @ -50mA = Insertion Loss. For & + 76

logic options, pleose consult foctory.

02

High Speed Swilching: Switches listed are

meosured from 50% TTL to 10%/90% RF. __| 18 L I_ 13 j_] 50 |__ f
86 33 1.27

Low DC Power Consumpfion: Switches with 125 oos j

TTL drivers require +5VDC @ +50mA. 2258 T 013

High RF Power Haondling: For power levels

greater thaon listed, plegse consult factory. SPAT Switch OQutline Drawing
010

DIMENSIONS ARE EXPRESSED (), TOLERANCES 32 + 032
Absorplive Swifchas: On these models the ' '
J1 port is NON-REFLECTIVE,

Standord Interfoces: RF port connectors are
'SMA’, female per MIL-C-39012. DC/LOGIC
connections are solder terminals. Call
factory for optional connectors.

Matched Phase & Amplitude: Models listed
can be matched unit to unit. Pleose
consult factory.

Electrical Specifications for REFLECTIVE and ABSORPTIVE switches — SPIT

FREQ. | ,oraTion | INSERTION LOSS dB | INSERTION LOSS dB | INSERTION LOSS dB | <o | INPUT POWER

RANGE 5 | & SWITCHING SPEED | & SWITCHING SPEED | & SWITCHING SPEED | 'py WATTS

GHz REFL ABSP uSEC | REFL ABSP nSEC | REFL ABSP nSEC TYP  MAX
30 | 04 | 0B 06 | 1.0 0.7 [ 1.1

05-20 | 60 |06 | 10 | 1.0 [08 | 1.2 |100[ 08 | 1.3 | 30 | 141 | 0.1 | 10
B0 | 07 | 1.1 08 | 1.3 10 | 14
30 o8| 12 10 | 1.4 1.1 | 1.5

2.0-8.0 60 0.3 1.3 1.0 14 15 100 1.2 1.6 30 1.6:1 0.2 1.0
BO |10 | 1.4 12 | 16 i3 ] 1.7
30 [ 16 | 20 1.8 | 2.2 19 | 2.3

60-18.0 | 60 | 18 | 22 | 1.0 [ 20 | 24 | 100 [ 21 | 25 | 30 | 2011 | 02 | 1.0
B0 | 20 | 24 22 | 26 23 | 27
¥ wri s 19 | 23 20 | 24

20-180 | 60 | 19 | 23 |10 [ 21| 25 |10 [ 22 | 26 | 30 | 201 | 02 | 1.0
B0 | 21 | 25 53 27 24 | 28

For substantial tmprovement in performance' ask for OPTIMIZED NARROWBAND models



PIN DIODE SWITCHES — SPZ2T

. T. Microwave Features.

Frequency Ranges: From 100 MHz to 24 GHz Adetual Size Shoun

any optimized bandwidth is ovailoble,

38 1.50
o 96 3.81
TTL Compatoble Logic: Logic 1 = Low Loss = L 250 =
J1-J3 ond Logic '0' = Low Loss J1-J2. Switches 127 ;“1?5 33
without TTL driver; +1VDC @ +50mA = Isolation : :
and =1¥DC @ -50mA = Insertion Loss. For L 1 1 4
logic options, pleose consult foctory. E z = g a5
| 6L Im:n- o i
High Spesd Swifching: Switches listed are 55 520-R1-2 _*_
measured from S0% TIL to 10%/90% RF. 1.40 i 5*":1”" a
Low DC Power Consumplfion: Switches with | Hg *
TTL drivers require £5VDC @ £50mA. —
38l a2 ,00s\ | 75 _

High RF Powasr Handling: For power levels 96 ® 118 o013 1.91
greater than listed, please consult foctory.

SP2T Switch Outline Drawing
Absorplive Swifches: On these models the

J2 & J3 ports are NON—REFLECTIVE. DIMENSIONS ARE EXPRESSED [y TOLERANCES + 02 4010

Standard [nterfocas: RF port connectors are
‘SMA’, fermale per MIL-C-38012. DC/LOGIC
connections are solder terminals. Call
factory for optional connectors.

Matched Phase & Amplitude: Models listed
are avoiloble with motched ports. Pleose
consult factory.

Electrical Specifications for REFLECTIVE and ABSORPTIVE switches — SPZT

FREQ. [ soiaTion | INSERTION LOSS dB [ INSERTION LOSS dB [ INSERTION LOSS dB [ \ o | INPUT POWER

RANGE <5 V| & SWITCHING SPEED | & SWITCHING SPEED | & SWITCHING SPEED | "Lty WATTS

GHz REFL ABSP uSEC | REFL ABSP nSEC | REFL ABSP nSEC TIP  MAX
30 | 045 [ 085 0.65 | 1.05 0.75 [ 1.15

05-20 | 60 |0.65]1.05| 1.0 [085[1.25] 100 (085 [1.35] 30 | 149 | 01 | 1.0
80 [0.75 1.5 0.85 | 1.35 1.05 | 1.45
30 |o0B5][1.25 1.05 | 1.45 1,15 | 1.55

-0 | 8 P b4 | e v ve ] we S v] & | ney | 02 |10
80 [ 11 | 15 EARE 1.4 | 1.8
30 |18 | 2.2 20 | 24 2.1 | 25 1.8:1

BO-180 | 60 | 20 | 24 |10 [22 [ 26 | w023 [27] 30 [ .. |02 10
B0 | 22 | 26 2.4 | 2.8 25 | 29
30 |19 | 2.3 2.1 | 25 22 | 26

20-180 | 60 | 2.1 | 25 | 10 [ 23 | 27 |1wo[ 24 [ 28| 30 | 200 | 02 | 10
B0 | 2.3 | 2.7 25 | 29 26 | 3.0

For substantfial improvemnent in performance; ask jor OPIIMIZED NARRONBAND models



PIN DIODE SWITCHES — SP3T

. T Microwave Fealures:

Actual Size Shoun
Frequency Ranges: From 100 MHz to 24 GHz

ary optimized bandwidth is ovoilable. 8 1.95 13
“"I 96 |‘ 3T | B
ITL Compatable Logic: Logic '1' = Isolation {
and Legic '0' = Insertion Loss. For switches 50 ] O O
without TTL driver; 41VDC @ +50mA = [solation X 197 Lk
and =1VDC @ —S50mA = Insertion Loss. For E -
logic options, please consult foctory. }_ E s
- 12
JH
High Spesd Switching: Switches listed are s §. s g
meosured from S0% TIL to 10%/90% RF. i uﬂﬁ
E:E_ ! +8v
low OC Power Consumplion: Switch ith * 3 =i [
plion: Switches wi
TTL drivers require +5YDC @ +100/-60mA. el ] GND 3:5]
~n : o 1
High RF Powsr Haondling: For power levels .
greater than listed, please consult factory. L ;g% J l.._ E __I 1-5:{!”?

Absorpliva Swifches: On these models the : ' 4
J2 - J4 ports are NON—REFLECTIVE. SP3T Switch Outline Drawing
010

IN .02
Standard Inferfaces: RF pert connectors are DIMENSIONS ARE EXPRESSED y, TOLERANGES % "ne £ 'pog

'SMA', fermale per MIL-C-39012. DC/LOGIC
connections are solder terminals. Call
foctery for optionol connectors,

Walched Phose & Amplilude: Models listed
ore gvoiloble with maotched poris. Pleose
consult factory.

Electrical Specifications for REFLECTIVE and ABSORPTIVE swilches — SP3T

FREQ. | sotation | INSERTION LOSS dB | INSERTION LOSS dB | INSERTION LOSS dB [ < w.p. | INPUT POWER

RANGE 5 | & SWITCHING SPEED | & SWITCHING SPEED | & SWITCHING SPEED | "o WATTS

GHz REFL ABSP uSEC | REFL ABSP nSEC | REFL ABSP nSEC TYP  MAX
30 |05 ] 08 0.7 | 1.1 08 | 12

0.5-2.0 80 (07 | 11 | 10[09 [ 13 | too[ 10 [ 14 ] 30| 151 | 01 | 10
BO |08 | 12 1.0 | 1.4 11 | 15
30 |09 | 1.3 11 | 15 T3 | I8

20-80 | 60 10 |15 | 1013 [ 17 |1wo0o[14 [ 18] 30| 170 |02 | 10
B0 [1.2 | 16 14 | 18 15 | 19
30 [1.95 | 2.35 2.15 | 2.55 2.25 | 2.65

60-18.0 | 60 | 2.15 | 255 1.0 [2.35 | 2.75| 100 [2.45 | 285]| 30 | 2011 | 02 | 1.0
B0 | 2.35 | 2.75 2.55 | 2.85 265 | 3.05
30 | 2.05 | 2.45 2.25 | 2.65 2.35 | 2.75

20-180 | 60 | 2.25 | 265 | 1.0 [ 245 | 2.85| 100 2556 | 285 30 | 201 | 02 | 1.0
B0 | 2.45 | 2.85 2.65 | 3.05 2.75 | 315

For substantial improvement in performance; ask jfor OPTINIZED NARRONBAND models



PIN DIODE SWITCHES - SP4T

6. 7. Microwave Fealures:

Frequency Ranges: From 100 MHz to 24 GHz Aetual Size Shoun
any optimized bondwidth is owailable.

a8 1.25 13 _ 38
TTL Compotable Logic: Logic '1° = Isolation 41 96 318 | 33 —198
and Logic '0' = Insertion Loss. For switches | r___
without TTL driver; +1VDC @ +50mA = lselotion o O r
ond —1VDC @ -50mA = Insertion Loss. For 15 [
logic options, please consult factory. q
L4 [f=
High Speed Swilching: Switches listed are i
measured from 50% TIL to 10%/90% RF. s fp, u
i;i-— = 2.25 2.50
low DC Power Censumption: Switches with - ,_.gﬁ* ot ol
TTL drivers require +5VDC © +150,/-65mA. L g il
-5V
High RF Power Hondling: For power levels o G j=ﬂ
greater than listed, pleose consult factory.
Absorptive Swilches: On these models the : 0 )
J2 = J5 ports are NON—REFLECTIVE. =
L_ 1.um:-_J s _| =0 |
- 2.540 AL 127
Standard Inferfoces: RF port connectors ore
"SMA’, female per MIL—C-39012. DC/LOGIC
connections are soider terminals. Call SP4T Switch OQutline Drawing
factory for optional connectors. N 2 . 010
DIMENSIONS ARE EXPRESSED ), TOLERANCES + 02 + 078

Molched Phase & Amplifude: Maodels listed
ore avoiloble with motched ports. Pleose
consult foctory.

Flectrical Specifications for REFLECTIVE and ABSORPTIVE switches — SPAT

FREQ. | soaTion | INSERTION LOSS dB | INSERTION LOSS dB [ INSERTION LOSS dB | y ¢y p | INPUT POWER

RANGE UION | & SWITCHING SPEED | & SWITCHING SPEED | & SWITCHING SPEED | ™Uyy WATTS

GHz REFL ABSP uSEC | REFL ABSP nSEC | REFL ABSP nSEC TYP  MAX
30 | 055085 0.75 [ 1.15 0.85 [ 1.25

05-20 | 60 |0.75]1.15] 1.0 [0.85 [ 1.35] 100 [1.05 [145]| 30 | 151 | 01 | 1.0
BO | 085 | 1.25 1.05 | 1.45 1.15 | 1.55
30 [085|1.35 1.15 | 1.55 1.25 | 1.65

20-80 | 60 | 1.2 | 16 | 1.0 [ 14 | 18 |100[ 15 [ 19| 30 | 1710 | 02 | 10
BO | 1.3 [ 1.7 15 | 19 16 | 2.0
W |21 ] 25 Z3 1 37 24 | 28

60-180 | 60 | 23 | 27 | 1.0 [ 25 | 29 | 100 [ 26 | 3.0 | 30 | 201 | 02 | 1.0
80 | 25 | 2.9 27 | &1 28 | 3.2
30 | 22 | 26 24 | 28 25 | 28

20-180 | 60 | 24 | 28 | 1.0 [ 26 | 30 | 100 [ 27 | 31| 30 | 201 [ 02 | 1.0
80 | 26 | 3.0 28 | 3.2 29 | 33

For substantial improvement in performance; ask for OPTIMIZED NARROWEAND models



PIN DIODE SWITCHES

SPOT

T Microwave Fealures:

Frequsncy Ranges: From 100 MHz fo 20 GHz
any optimized bondwidth is ovailable.

TTL Compatoble Logic: Logic "1" = Isolotion
ond Logic '0" = Insertion Loss. For switches
without TIL driver; +1¥OC @ +50mA = Isolation
gnd —1¥DC ® —-50mA = Insertion Less. For
logic options, please consult factory.

High Speed Swifching: Switches listed are
meosured from 50% TIL to 10%/90% RF.

Loaw DC Powsr Consumplien: Switches with
TTL drivers require +5VDC @ +200/-70mA.

High RF Power Handling: For power levels
greater than listed, pleose comsult factory.

Absorpfive Swilches: On these models the
J2 — JB ports are NON—REFLECTIVE.

Stondord Inferfaces: RF port connectors are
'SMA', female per MIL-C-39012. DC/LOGIC
connections are solder terminals. Call
factory for optional connectors.

Matched Phass & Amplitude: Models listed
gre avoilable with motched ports, Other—
wise odd .25 dB loss to poris J2 & JB.

}j:SEr— 381 :_137' j:i’ﬂr
50 | |O o

X {97
Ty 8 [ ®
LA [p= O]
9 L4 [ (o]
5 EE ib 2750 RO 300
I e 3 6985 Ny | 7.2
82 @js ¥ ok ©
H 2] 7 Q
= oMo =0 Q|
wnmm o
o —
bkt

1155)“___

3175

EER )

A3 1.27

SP5T Switch Outline Drawing

IN 02 .00
DIMENSIONS ARE EXPRESSED cM TOLERANCES + 05 tnas

Electrical Specifications for REFLECTIVE and ABSORPTIVE switches — SPST

FREQ. | soLamion | INSERTION (0SS dB | INSERTION LOSS dB | INSERTION LOSS dB | ¢y g | INPUT POWER

RANGE ATION | & SWITCHING SPEED | & SWITCHING SPEED | & SWITCHING SPEED | iy WATTS

GHz REFL ABSP uSEC | REFL ABSP nSEC | REFL ABSP nSEC TYP  MAX
30 | 06 | 1.0 08 | 1.2 08 [ 1.3

05-20 | 60 |oB | 1.2 |10 [10 |14 |to0[ 13 [15] 30| 151 | 01| 10
g0 |08 |13 11 | 15 1.2 | 16
30 |10 | 14 12 | 1.6 | 3 | &)

2.0-8.0 580 | 1.3 | 1.7 | 1.0 [ 15 | 19 |100[16 [20] 30| 171 | 02| 10
BO | 14 | 1.B 16 | 2.0 1.7 | 2.1
30 | 225285 2.45 | 2.85 2.55 | 2.95

6.0-180 | 60 | 245 285| 1.0 [265 | 3.05] 100 [275 | 315] 30 | 200 | 02 | 1.0
BO | 2.65 | 3.05 2.85 | 3.25 2.95 | 3.35
30 | 235|275 2.55 | 2.95 2.65 | 3.0

20-180 | 60 | 255 | 205| 1.0 [2.75 | 3.15| 100 [2.85 [325]| 30 | 201 | 02 | 10
B0 | 2.75 | 3.15 2.95 | 3.35 3.05 | 3.45

For substantial improvement in performance; ask for OPTIMIZED NARROWBAND models



PIN DIODE SWITCHES - SP6T

6.7 Microwave Fealures:

Frequency Ranges: From 100 MHz to 20 GHz 38 1.50 dE_ 38
any optimized bandwidth is avaiiable. | "‘l.ss [ 381 _‘| 33 96
TTL Compatable Logic: Logic '1' = Isolation 6X 1-520? 2 ©
ond Logic '0' = Insertion Loss. For switches z =
without TTL driver; +1VDC @ +50mA = Isolation L5 v = @
and —1VDC @ -50mA = Insertion Loss. For i L6 [i= ©
logic options, plecse consult factery. = L5 f= Q@
L4 [ ®
High Speed Swifching: Switches listed are " gé:“? f 3.950 o\ 350
measured from 50% TIL to 10%/90% RF. éﬁ_ - 8255 N/ | BE9
3 5 ] =
low DC Power Consumption: Switches with ohat t: ]; g
TIL drivers require +5VDC @ +250/-75mA. S2 3 ouo e o
+.|
MHigh RF Power Hondling: For power levels 1foy .
greater than listed, please consult foctory. —-™" o]
& i
Absorplive Swilches: On these models the ]_ 1.250 J L_ A3 __l .50
J2 - J7 ports are NON—REFLECTIVE. 3.175 33 1.27
Standard Infarfoces: RF pert connectors are SP6T Switch Outline Drawing
‘'SMA', female per MIL—C—39012. DC/LOGIC | ; i
connections are solder terminals. Call DIMENSIONS ARE EXPRESSED {:T.[ TOLERANCES + EE iiggg

factory for optionol connectors.

Mafched Phass & Amplifude: Models listed
ore ovoiloble with matched ports. Other—
wise add .25 dB loss to ports J2 & J7.

Electrical Specifications for REFLECTIVE and ABSORPTIVE switches — SP6T

FREQ. | soLaTion | INSERTION LOSS dB | INSERTION LOSS dB [ INSERTION LOSS d8 | v\ p | INPUT POWER

RANGE JTION| & 'SWITCHING SPEED | & SWITCHING SPEED | & SWITCHING SPEED | "Ly WATTS

GHz REFL ABSP wuSEC | REFL ABSP nSEC | REFL ABSP nSEC TYP  MAX
30 | 065]1.05 0.85 | 1.25 0.95 [ 1.35

05-20 | 60 |085|125] 1.0 [1.05145] 100 [1.15][155] 30 | 151 [ 01 | 1.0
80 | 095 | 1.35 1.15 | 1.56 1.25 | 1.65
30 | 1.05 | 1.45 1.25 | 1.65 1.35 | 1.75

20-80 | 80 |14 | 18 | 1018 [ 20|00 17 | 21| 30 | 171 | 02 | 10
80 |15 | 1.9 7] 21 18 | 2.2
30 | 24 | 28 2.6 | 3.0 571 )

so-180 | 60 | 26| 30 ] 10 [28 [ 32 |100[28 [ 33] 30| 201 | 02 | 10
80 | 38 | 33 3.0 | 34 30 | 35
30 | 25 | 29 % 28 | 32

20-180 | 80 | 27 | 31| 1.0 |29 | 3.3 |10 [30 [ 34 ] 30 | 201 | 02 | 10
B0 | 29 | 33 31 | 35 32 | 3.6

For substantial improvement in performance; ask for OPTIMIZED NARROWEAND models



PIN DIODE SWITCHES — SP/T

6.7 Microwave Fealures:

Frequency Ranges: From 100 MHz to 20 GHz T 1.75 18 A8
any optimized bandwidth is available. | 96 4.45 33 ,gﬁ|’—

TTL Compataoble Logic: Logic '1' = Isolation ™.
ond Logic '0" = Insertion Loss. For switches =
without TTL driver; +1VDC @ +50mA = Isolation ¥

and —1VDC 8 —50mA = Insertion Loss. For
logic options, please consult foctory.

High Spesd Swilching: Switches listed are E
measured from S0% TTL to 10%/90% RF, " il
o

low DC Powar Consumpfion: Switches with
TIL drivers require £+5VDC @ +300/—BOmA

SRR CHEEBRGE

005
1

43

g

High RF Power Handling: Far power levels
greater than listed, plegse consult factory.

Absorplive Swilchas: On these modeis the
J2 - J8 ports are NON-REFLECTIVE.

125

\*_315 * 013
&)

g

e

=

S

I."ii‘uny'ﬂ'rﬂ Interfaces: RF port connectors are 3810 33 1'_2?
SMA', female per MIL-C—33012. DC/LOGIC

connections are solder terminals. Call o X .
factery for optional connectors. SPTT Switch Qutline Drawing

: DIMENSIONS ARE EXPRESSED [y TOLERANCES # 02 + 01
Mafchad FPhose & Amplifude: Models listed X ¥
ore avoiloble with maotched ports. Other—

wise add .25 dB loss to ports J2 & JB.

Electrical Specifications for REFLECTIVE and ABSORPTIVE switches — SP7T

FREQ. | soLation | INSERTION LOSS dB | INSERTION LOSS dB | INSERTION LOSS dB | <y | INPUT POWER
RANGE 4B & SWITCHING SPEED | & SWITCHING SPEED | & SWITCHING SPEED MAX WATTS
GHz REFL ABSP uSEC REFL ABSP nSEC REFL ABSP nSEC TYR  MAX
30 0.7 1.1 0.8 1.3 1.0 1.4
0.5-2.0 B0 0.9 1.3 1.0 1.1 1.5 100 | 1.2 1.6 30 1.5:1 0.1 1.0
80 1.0 1.4 1.2 1.8 1.3 1.7
30 1.1 1.5 1:3 1.7 1.4 1.B
2.0-B.0 B0 1.5 1.8 1.0 1.7 2.1 100 1.8 2.2 30 1.7 0.2 1.0
80 1.6 2.0 1.8 22 1.9 2.3
30 2558 | 285 275 | 315 2.85 | 3.25
6.0-18.0 &0 275 | 315 ] T0 | 295 | 335 | 100 | 205 | 345 | 30 2.0 0.2 1.0
B0 285 | 335 o e ) O P 3.25 | 3.65
30 2,65 | 3.05 285 | 3.25 295 | 3.35
2.0-18.0 60 285 | 325 1.0 | 305 | 345 | 100 | 3456 | 355 | 30 2.0 0.2 1.0
80 3.05 | 3.45 3.25 | 3.65 335 | 3.75

For substantial improvement in performance; ask for OPTIMIZED NARROWBAND models



PIN DIODE SWITCHES — SP8T

. 7. Microwave Features:

Fraguency Ronges: From 100 MHz to 20 GHz
any optimized bandwidlh is available,

—
]
o

13

e fE L SEI"‘

S
=
(%3]

TTL Compatoble Logic: Logic ‘1" = Isclation
and Logic ‘0" = Ingerlion Loss. For swilches
without TTL driver; +1VOC & +50mA = Isolotion
and —1VDC @ —-50mA = Inserlion Loss. For
logic options, pleose consult foctory.

LER

LE

High Speed Swifching: Switches lisled are
measured from S50% to 10%/90% RF.

[ofojolofolo]

L4 250 I8
795 AedP

O, 73
g =
ot =]

Low DC Power Consumpfion: Switches with
TTL drivers require £SVDC @ +350/-85mA.

2RE G

iorowaors
SaP-36-3
5/M OB7
&
AT T I‘B‘I TITTT
o

+
=5y
GND

High RF Powsr Handling: For power levels
greater than listed, please consult foctory.

(+]oJojololk

Absorpfive Switches: On these models the
J2 — J9 ports ore NON—REFLECTIVE.

o
Standard Infarfoces: RF port conneclors ore
"SMA', femole per MIL-C-33012. DC/LOGIC 1.500 I__ A3 _,_1
connections are solder terminals. Call 3.810 a3
factory for optional connectors.

sl

127

SPBT Switch OQutline Drowing
Maotchad Phasa & Amplituda: Models listed N 07 . .010
ore avaoiloble with matched ports. Other— DIMENSIONS ARE EXPRESSED ny, TOLERANCES + pe £ g0

wise odd .25 dB loss to ports JZ2 & J9.

Electrical Specifications for REFLECTIVE and ABSORPTIVE switches - SP8T

FREQ. isoLATion | INSERTION LOSS dB | INSERTION LOSS dB | INSERTION LOSS dB | \ e p | INPUT POWER
RANGE dB & SWITCHING SPEED | & SWITCHING SPEED | & SWITCHING SPEED MAX WATTS
GHz REFL ABSP uSEC | REFL ABSF nSEC | REFL ABSP nSEC TYP  MAX
30 075 | 115 085 | 1.35 1.05 | 1.45
0.5-2.0 60 085 | 135 1.0 | 115 | 1558 | 100 | 1,25 | 1.65 | 30 1.5 0.1 1.0
BO 1.1 1.3 1.3 1.7 1.4 1.8
30 1.2 1.6 1.4 1.8 15 1.8
2.0-8.0 B0 1.6 o3 O s L S 22 | 100 | 18 2.3 30 1.7 0.2 1.0
80 1 2.1 1.8 2.3 2.0 2.4
30 2.7 31 2.9 3.3 3.0 3.4
6.0-18.0 B0 28 33 | 1.0 ] 3 35 | 100 | &2 3.6 30 2.0 0.2 1.0
B8O ) 3.5 3.3 3.7 3.4 3.8
30 2.8 3.2 3.0 5.4 3.1 3.5
2.0-18.0 B0 3.0 3.4 1.0 | 3.2 46 | 100 | 3.3 3.7 30 2.0 0.2 1.0
80 3.2 3.6 3.4 3.8 3.5 3.9

For substantial improvement in performance; ask jfor OPTIMIZED NARRONBAND models



PIN DIODE
TRANSFER SWITCHES - DPDT

. T Microwave Fealures:

Freguency Ranges: From 100 MHz to 20 GHz Actual Size Shoun
any optimized bondwidth is ovailable.
38 1.50
TTL Compatable Logic: Logic '1' = Low Loss —| g —— 381
J1-J2/J3-J4 & Logic ‘0" = Low Loss J1-J4/ SRR W e P e ) EEE B
J2-J3. Switches without TTL driver; +1VDC 8 1"2? 3.175 33
+60mA = Low Loss J1-J2 & =1VDC @ =E0mA =
Low Loss J3-J4 on 2 independent logic inputs E Eﬂ
or visa verso for J1-J4/J2-J3. For logic options,
please consult factory. o) aa O
High Spesad Swilching: Switches listed are

Low DC Power Consumpfion: Switches with 75
TIL drivers require £3VDC @ 60mA 1.91

High RF Power Handling: For power levels

meosured from S0% TIL to 10%/90% RF. 150 :("al J_ o ShMeeee 1.250
se1 | & S s 3175

greater than listed, please consult factory. % ]_"_ - E
33

Sfandard Inferfaces: RF port connectors are

'SMA, female per MIL—C—39012. DC/LOGIC | 38 e 125 4 005 L 75

connections are solder terminals. Call
factory for optional connectors.

DPDT Switch Outline Drawing
Malched Phaose & Amplitude: Models listed IN 02 .00
ore ovaoiloble with matched ports. Please DIMENSIONS ARE EXPRESSED ., TOLERANCES ? ne ? 'nac

consult factory.

Electrical Specifications for TRANSFER switches — DPDT

FREQ. [ sqiamion | 'NSERTION LOSS dB | INSERTION LOSS dB | INSERTION LOSS dB | y <\ | INPUT POWER
RANGE 5| & SWITCHING SPEED | & SWITCHING SPEED | & SWITCHING SPEED | “-rn™ WATTS
GHz REFL _ uSEC REFL  nSEC REFL _ nSEC TYP  MAX
30 0.7 0.9 1.0 :
0.5-2.0 50 0.0 1.0 11 100 1.2 30 1.4:1 0.1 1.0
a0 1.8 2.0 2.1 1.6:1
2.0-8.0 B0 50 1.0 59 100 23 30 1A 02 | 1.0
30 28 3.0 3.1
6.0-18.0 —= 5 1.0 T3 100 i 30 | 200 | 02 | 10
30 2.9 3.1 J2
2.0-18.0 —= = 1.0 & 100 = 30 | 201 | 02 | 10

For substantial improvement in performance;’ ask jfor OPTIMIZED NARRONBAND models



PIN DIODE PULSE MODULATOR-SPIT

. T. Microwave Fealures:

frequency Ranges: From 40 MHz to 20 GHz High RF Powsr Handling: For power levels
ony optimized bondwidlh is ovailable. greater than listed, pleose consult foctory.

TTL Compaoloble Logic: Logic '0" = Isolotion Standord Inferfaces: RF port conneclors are
ond Logic '1' = Insertion Loss. For logic SMA', female per MIL—C—39012, DC/LOGIC
options, please consult factory. connections are solder terminalz. Call

factory for optional connectors.
High Spesd Swifching: Pulse modulolors are

measured from 50% TIL to 10%/30% RF. Maiched Phaose & Amplituda: Models listed
can be matched unit to unit. Please
Powar Consumpfion: +5/-15 VOC @ +50 mA conmst: Tactory.

Actual Size Shoun

38, 1.00 _
86 2.54 ng
23
R 1320l —
-L Ol g el 820
4 50 m_‘f"_;f:__ 2.083
L 1.27 i
.15_J * L B20 __| 09
38 I“" / 2.083 23
.104 , .005
246 013

DIMENSIONS ARE EXPRESSED B TOLERANCES + 02 4010

Electrical Specifications for ABSORPTIVE input PULSE MODULATOR

FREQUENCY RAMGE: 2.0 - 18.0 GHz YIDEQ FILTERING: 5 mV @ 100 MHz BW
[SOLATION: B0 dB MINIMUM HARMONIC GEMERATION: -0 dBc MINIMUM
INSERTION LOSS: 3.0 dB MAXIMUM SWITCHING SPEED: 15 nSEC RF
V.SW.R.: 2.0:1 MAKIMUM + 15 nSEC DELAY
RF INPUT POWER: CIRABC N e L L D L e

1.0 WATT MAXIMUM 30 nSEC MAXIMUM

For substantial improvement in performance; ask for OPTIMIZED NARROWEAND models



PIN DIODE BPSK MODULATOR

.7 Microwave Features:

Frequancy Ronges: From 500 MHz to 24 GHz
any optimized bondwidth is gvailable.

TTL Compatoble Logic: Logic '0' = O REF
and Logic "1’ 180" Phase Shift.

High Speed Swilching: Pulse modulators are
megsured from 50% TIL to 10%/90% RF.

OC Power Consumpfion: 15 V @ 150 mA

High RF Powsr Hondling: For power levels
greater thon listed, pleose consult foctory.

Standard Intarfaces: RF port connectors are
'SMA', female per MIL-C—-38012. DC/LOGIC
connections ore solder terminaols. Caoll
factary for optional connectors.

Mafched Phoss & Amplifude: Models listed
can be matched unit to unit. Please
consult foctory.

12
— 0 — 4X SOLDER PIN
.38 r_ AN 38
97 2X 'SMA', FEMALE =— 3
" 12
Jo ‘l
0O, _ = o
s | |}
gg BF N ovof
H 5;;% Tl gl
gg %EE +5v b= ®
B ‘I'!'s 2 LOGIC ]_ @
3 RN 0—\‘
Lf
o &
50
B = 1.27
DIMENSIONS ARE EXPRESSED () TOLERANCES + 2 +-010

Electrical Specifications for BI-PHASE MODULATORS - BPSK

Apyi

WoDEL | FREQUENCY | PHASE [AMPLITUDE| INSERTION| y < y g | SWITCHING| RF POWER| A" T
\MODEL | "RANGE | ERROR | ERROR | L0ss |'-gMR|" SPEED |4+ dBm | DIMENSION | DIMENSION | DIMENSION | DIMENSION
GHr | MAX | dB MAX | MAX nSEC MAX| CW/MAX |  IN/EM IN/CM W,/eu IN,/CN

"] = =2

1002, 05724 3.75/9.53 | 1.75/4.45| 3.500/7.62 | 1.500/3.81
[ID-38N-2] 1.0-3.0 1,00 | +1.00 | 3.0 B | 1,75
MID-48N-2| 2.0-6.0 w00 | 15730 | 225/572 [1.83/4.14 | 2.000/5.08 |1.375/349
MID-BEN-2| 6.0-18.0 1.38/3.51 | 1.38/3.51] 1.175/2.99 |1.175/2.99
MID—84N—2| 16.0-24.0 | £20.0°| +2.00 | 4.0 dB | 2.0:1 1.38/3.51 | 1,38/3.51] 1.175/2.99 |1.175/2.99
M1D-B9N-2| 2.0-18.0 |+20.0°| +2.00 | 50 4B | 2.0:1 2.50/6.35 |2.25/5.72| 2.250,/5.72 | 2.000,/5.08

For substantial improvement in performance; ask for OFTIMIZED NARRONEAND models




PIN DIODE QPSK MODULATOR

T Microwave Feafures:

Frequency Ranges: From 500 MHz to 24 GHz

any aptimized bandwidth is ovailoble.

TTL Compatable 2 BT Binary Legic:

High Spesd Swifching: QPSK modulators are
measured from 50% TTL to 10%/90% RF.

E1

E2

8] 0
1 0
1 1
] 1

o i
D 5X SOLDER PIN
3 [ s @y
A SFe—ta 2X "SMA', FEMALE - 38
2 97
+ A0
25 ‘l
E {é - ° L i i
| GND [0
a2 :;
R : S ©
el : h.‘k
25 |33 % wip= c | © a
- ?5 o E
- E2 i~ (0]
85 |e8 g
- - [ Elfl= o]
= |8 =
t AR 2 o P
"} &
50
B s I o

OuTPUT

O REF

+270°

+180°
+a0

High RF Power Handlfing: For power levels

D Power Consumpfion: £5 V @ £100 mA

greater than listed, plecse consult foctory.

Stondard Inferfaces: RF port connectors are
'SMA', female per MIL—C—38012. DC/LOGIC
connections ore solder terminals. Call
factory for optional connectors.

cansult foctory.

DIMENSIONS ARE ExPresseD N Touerances + 02 4

Cu

035

010
025

Electrical Specifications for QUAD-PHASE MODULATORS - QPSK

Matched Phase & Ampilituda: Models listed
can be matched unit to unit. Please

wooEL | FREQUENCY | PRASE INSERTION | < 5. | SWITCHING | RF POWER| '’ 7 3 T
woOEL | RaGE | ERROR | ERROR | Loss | "-S®|TSPEED | + dfm | DIMENSION | DIMENSION | DIMENSION | DIMENSION
GHz WAN | dB MAX MAX nSEC MAX | CW/MAX IN/cu IN/CW M, Eu IN/EN
M a0 4.95/12.57 | 3.38/8.58| 4.750/12.07 | 3.125,/7.94
MID-38M-2) 1.0-3.0 1, y0.0r| +1.00 | 9.0 g8 | 1752
WID-4BN-2| 2.0-6.0 & : : it 100 15/30 3.25/8.26 |3.25/8.25] 3.050/7.75 | 3.000/7.62
Ty e 3.00/7.62 |3.00/7.62| 2.800/7.11 |2.750/6.99
MZ0-BAN-2| 16.0-240 |, 0| 4500 (11,0 aB| 2,00
N20-65N-2] 2.0-18.0 | 0" : : e 4.25/10.80|3.50/8.89] 3.250/8.26 | 3.250/8.26

For substanfial improvement in performance; ask for OPTIMIZED NARRONEAND models




DIGITALLY CONTROLLED
PHASE INVARIANT ATTENUATORS

. 7. Microwave Featlures:

frequency Ranges: From 500 MHz to 24 GHz
ony optimized bondwidth is ovoiloble,

ITL Compatable Logic: GT.'s binery logic from
Digital to Anaolog Converter with B inputs;
Logic "1°/BIT = 256 discrete values of
attenuation or all Logic "0" = Insertion Loss.

High Speed Swilching: Attenuator listed is
measured from 50% TTL te 10%/90% RF
from any set volue to any set vaiue.

S8
96

High RF Power Handfing: For power levels
greater thon listed, please consult foctory.

Standard Inferfoces: RF port connectors are
'SMA', female per MIL-C-39012. DC/LOGIC
connections ore solder terminals. Call
foctory for optionol connectors.

Matched Phosse & Amplitude: Models listed
can be maotched unit to unit. Please
consult factory,

125 . .005
® 318 *.013 "'] ’*

B DA-15 ? POWER/LOGIC CONNECTION
93 il ez vy R
'—‘I_ 215 BG 246 PIN FUNCTION
i Ll 13
P& ‘13 —1 E. / 1 —15 VDC @& 125 mA
: = : +15 VDC ©@ 30 mA
0 i GE [_@ﬁ 3 NOT USED
. = oo 4 0.125 dB (LSB)
e is3 5 0.5 d8
Ea; c |§:| A 6 4 d8
85 b EH 7 16 dB (MSB)
: = E@j 8 8 dB
oy = = 10 NOT USED
11 Z di
12 0.25 dB
A3 79
D = - 200 ™ 13 1 dB
14 NOT USED
_ M 02 , 010 15 | +5 VvDC ® 100 mA
DIMENSIONS ARE EXPRESSED ) TOLERANCES + 05 * 075
A" DM, 8 DIM. T DIM. D" DIM.
IN/CM IM/CM IN,/CM IN/CM
2.00/5.08 | 3.50/8.89 | 1.750/4.445 | 3.250/8.255

Electrical Specifications for absorptive Phase Invariant attenuator

FREQUENCY RANGE:

DYNAMIC RAN
RESOLUTION:
MONOTICITY:
ACCURACT:

FLATNESS Vs FREQ:

GE:

6.0 — 18.0 GHz
32 d8

INSERTION LOSS:

7.0 d8 MAXIMUM

V.5.W.R.:

2.0:1 MAXIMUM

0.125 dB
GUARANTEED

0.5 d8

+0.8 o 20 48

*1.3 fo 32 dB

INFUT POWER:

SWITCHING SPEED:
DELTA PHASE:

100 mW CW,

0.5 W MAXIMUM
J50 nSEC MAXIMUM
+5.0° fo 20 d8
10" fo 32 dB

For substanlial improvemen! in performance' ask for OPTIMIZED NARRONBEAND models



ORDERING, TERMS & CONDITIONS

How fo Order:

In the United Stotes ond Canodo orders for G.T.
Microwave's products may be placed with our saoles
representotives or directly with G.T. Microwove, Inc.
sales department locoted in New Jersey, lelephone
1-5873-361-5700 or focsimile 1-873-361-5722 or
U.S. Mail to:  GT. Microwave, Inc.

2 Emery Avenue
Rondolph, New Jersey (O7BGS

Infernafional:

Customers outside the United Stoles are served
by local represeniatives and inquiries ond purchase
orders moy be directed through these representotives.
Your local representotive will provide o quotation in
local currency which can include all fresght chorges,
customs duty, custom clegrance costs and toxes
{where opplicable). Pleoze consult with your locaol
representative for your requirements or contoct G.T.
Microwove, Inc. directly if no representotion exists.

Specify when Ordering:

Pleose specify when ordering cotalog model
number and nome of component desired. If speciol
non—stondard features are desired, they should be
fully described on your order in detail.

Minimum Order Value:

Due to the costs of efficiently processing orders,
GT. Microwave's policy includes that for ony item(s)
ordered the minimum velue of the total crder is

to be $500.00.

Prices:

Substontiol discounts are ollowed on large quontity
orders. Contoct G.T. Microwove's scles department
for gquatations.

Due to G.T. Microwave's constant product improve-
ment program, prices and specificotions are subject
to chonge, without notice.

Terms of Payment:

Al invoices ore due and poyable within 30 doys
from the dote of invoice.

Unless credit hos been previously established
with G.T. Microwave, shipments will be mode C.O.0.,
or upon receipt of payment in odvance.

F.0.B. Point:

Sales ore mode F.0.B. Rondolph, Mew Jersey
unless otherwise specified and fitle passes to the
buyer upon delivery fo the carrier.

If your order does not indicote o specified
carrier, G.T. Microwave will sefect one usually from
Porcel Post, UPS, FED-EX, Air Freight...etc.

Local Sales Representafives:

Technicol ossistonce in selecting equipment, ond
engineering consultation for your special opplication,
is availoble through locaol G.T. Microwave's Engineering
Sales Representatives whose offices are maintained
in principal cities. Please coll upon them ot ony time
for delivery or pricing information, technical doto ond
assistonce, or for any other information concerning
G.T. Microwove's products and services.

Restocking Charge:
There is o 15% restocking charge for returned
cataleg items.

Change Orders and Cancellafions:

No order placed with G.T. Microwaove may be
concelled, or changed, unless authorized by G.T.
Microwove's saoles department.

A change in scope of work, concellotion, or
decrense in quontity is subject to odditionsl chorges
o5 determined by G.T. Microwave, or megotioted with
the customer.

Return of Merchandise:

An excellent service focility is maintoined by G.T.
Microwove to repair any G.T. Microwove component. i
you wish to return o component to the factory for
ony reason, please contact G.T. Microwove, Inc. for
instructions before shipment. Please give Model Mo,
Mome, Serial No. and os much information os pessible
concerning the reason for return. All such requests
receive our immediote oitention ond complete cooper—
ation. Non—-warranty repairs are made at the cost
of laber and moterigls plus o small service charge.

Source Inspections:

Customer and government inspections usually incur
o delay in making Gimely shipments due to dupficate
standard final inspections.

An odditional chorge for these inspections is
applicable, and is usually bosed on an hourly rate,
depending on the scope of inspection. If source
inspection is required, o surchorge or $250.00
minimum charge, per jtem is applicable.

G.T. Microwove recommends that o cerfificote of
complionce which iz oveiloble of no chorge be sub-
stituted for source inspection to minimize delay.

Enviranmental Tesfing:

G.T. Microwave offers an extensive environmental
testing service on ond off site. These environmental
tests are known os either Quolificotion Test, First
Article Inspections Test or Group B Test. G.T.
Microwave will design its units to occommodate the
impact of those environmentol parameters.



* Warranty *

All producls purchased from C.T. Microwave are guaranteed
to be free from any defects in workmanship and malerial for a
period of one year from dale of shipmenl under normal usage.
G.T. Microwave's responsibility under this warranty is limited
to the repair or replacement of defective part refurned to the
factory prepaid. G.T. Microwave reserves the right to replace
with merchandise of equal performance, although not identical
in every way, to that originally sold. In no event does G.T.
Microwave assume lLability for installation and handling damages.

Notice of breach of this warranty must be received by G.T.
Microwave within one year of date of shipment. G.T. Microwave
makes no other warranty exrpressed or implied.

Represented in your area by:

G.7. Microwave, [nc.

2 Emery Avenue, Randolph, New Jaersey 07869 LUSA
Telephone: 1-973-361-5700 Facsimile: 1-973-361-5722
Website: hitp://www.GTmicrowave.com Email: gimicrowav@AOL.com
Commaearcial & Government Entify Code: 056E0
Catalog 2002



