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SECTION 1.0

Introduction to
¢ American Microwave Corporation

Since its founding in 1978, American
Microwave Corporation has become a
leader in the design and manufacture of
solid state control components. At
American Microwave, we are dedicated to
providing state-of-the-art technology and
uniformiy high quality microwave com-
ponents and subsysterns that meet or ex-
ceed your specifications and are delivered
on schedule at fair prices. AMC’s verticaily
integrated manufacturing plant makes i
possible to design, machine and manufac-
ture microwave hardware which means
total technology, quality and schedule ¢on-
trol on all prototype ar production orders.

American Microwave's product line has
grown steadily since the company's incep-
tion. From the line of ferrite products and
SW-2000 switches introduced in 1978, to
the introduction of microwave switches in
1981, linearized reflectionless attenuators
in 1986 to present day work on microwave
integrated circuits, the company has pro-
duced hundreds of custom and catalog
product types., AMC is dedicated to solving
customer problems and meeting promised
delivery dates with the lowest return rate in
the industry.

This catalog contains a sampling of the

most pepular products in general use today.

if you have a requirement that is not listed
in the catalog, cali us. We may have
already made it or something close to it
for someocne else.

Rl

Ny nmi.m n.‘n.ﬁ',

DGt St — M«me

RAYMOND L, SICOTTE ASH K. GORWARA
Chairman President and CEQ

AMERICAN
I\\\ MICROWAVE
CORPORATION




SECTION 2.0

General Information

ORDERING INFORMATION

Please order by model ar part number and product name with any options clearly specified. Please specify
any modifications or special testing requirements on the order.

Telephone orders are acceptable and processed immediately. Shipments can only be made upon receipt of a
confirming written order either by mail or facsimile.

Your order may be placed directly to the factory or through your local representative.

AMERICAN MICROWAVE CORPORATION
7311 G Grove Road
Frederick, Maryland 21704 .
Phone: 301-662~4700 Fax: 301-662-4838

All prices are FOB factory, Frederick, Maryland 21704

DCMESTIC TERMS

Net 30 days if credit has been established. Otherwise, unless payment is received before shipment, shipment

wili be made C.O.D.

INTERNATIONAL TERMS ‘

Add 30% for international pricing. lrrevocable sight letter credit engaged and accepted by Maryland National
Bank, payable to the account of American Microwave Corporation, Frederick, Maryland.

SPECIFICATION AND PRICE CHANGES

The right to discontinue any item or change specifications andfor prices on any item without notice
is reserved.

WARRANTY/SERVICE

American Microwave Corporation warranties all parts of equipment of its manufacture to be free from defects
in material and workmanship for one year after the delivery of the equipment to the original purchaser.

Liability under the warranty is limited to repair or replacement of the equipment or parts at the discretion of
American Microwave Corporation without ¢harge for any part found to be defective under normal use and
service within the warranty time period.

All equipment returned under warranty must have a Return Material Authonzatlon number obtainable from the
factory. Original parts or equipment must be returned to American Microwave Corporation, transportation charges
prepaid FOB factory. If warranty repair Is applicable, the unit will be returned freight prepaid, FOB destination.

if warranty is not applicable, the customer will be advised of the repair charges and his authorization to

proceed awaited before any costs are incurred. Non-warranty repairs will be returned FOB factory,

Frederick, Maryland 21704

e e
. e
\*g.k@ e

AMERICAN
REVISED I\\\ MICROWAVE
OCTOBER 9, 1997 CORPORATION
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100 MHz TO 18 GHz

PRODUCT DESCRIPTION PAGES

HIGH SPEED (< 1uSec) AGTN SERIES, MULTI OCTAVE
BAND, DIGITAL OR ANALOG VOLTAGE CONTROLLED
ATTENUATORS ..ottt it ctstsstvitonarannaas 3-0

HIGH SPEED DIGITAL CONTROLLED ATTENUATORS

2GHzTO 18 GHz

(0.2 TO 18 GHz OPTIONAL)

2GHzTO 18 GHz

(0.2 TO 18 GHz OPTIONAL)

2 GHz TO 18 GHz
(0.5 TO 18 GHZ OPTIONAL)

"2GHzTO 18 GHz
(0.5 TO 18 GHz OPTIONAL)

2 GHz TO 18 GHz

(0.2 TO 18 GHz OPTIONAL)

2GHzTO 18 GHz

(0.2 TO 18 GHz OPTIONAL)

60dB, HIGH SPEED (< 1.:Sec), SLIM LINE, 8 BIT DIGITAL
® AGTN-2018-60DD-100 ...vvvvvrerrnneneroseonennesnnnnns 3-2 TO 3-3

60dB, HIGH SPEED (< 1uSec), 8 BIT DIGITAL
® AGTN-2018-60DD ....ouiiiniiiiiiiiiseiienenesnaronnnss 3-4TO 3-5

80dB, HIGH SPEED (< 1uxSec), SLIM LINE, 9 BIT DIGITAL
® AGTN-2018-80DD-100 .....ciiiiriniiiiiiiiniiiiienenens 3-6 TO 3-7

120dB, HIGH SPEED (< 1.:Sec), SLIM LINE, 9 BIT DIGITAL
® AGTN-2018-120DD-100 .......viiiiiviirniiniininnnenn. 3-8 TO 3-9

60dB, HIGH SPEED (< 1u8ec), SLIM LINE, 10dB/VOLT

® AGTN-2018-60D-100 . ... viiiiiii it iiiiiiaeene 3-10TO3-1!
60dB, HIGH SPEED (< 1u8ec), 10dB/VYOLT
O AGTN-2018-60D ....covvviiiiiniiarnnietnriaessorannses 3-12TO 3-13
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- 4 REVISKINS
DESCRIP [ON o] wev! BESCHMTION CATE APPROVED
AMC MODEL AGTN=-2018-60DD—100 IS A BROAD BAND VARIABLE ATTENUATOR/ A[ GRIGINAL RELEASE 00/ 05/9F f}m

MODULATOR, CONTROLLED 8Y

SPECIFICATIONS

*

L 2
L ]

FREQUENCY RAMGE
INSERTION LOSS -
ATTENUATION FLATNESS

(£ AB MAXIMUM) - -~ eemeernnnnnn .

ATTENUATIOM ACCURACY: - - «vvvvvneen. .

SWITCHING TIME- -+« v v veinniaanns
VSWR:

RF POWER RATINGS
. OPERATING - -+ -+ -

SURVIVAL: + o onemrereninieiaensns

CONTROL -« ---+rtrnrrnvresnssnrans e
POWER SUPPLY : «++ v v vannscnn s os .

CONNECTORS
RF INPUT/OUTRUT - e e v v vneeinrenn
POWER AMD CONTROLS * < +cvvesvvres s

8 BIT POSITIVE TRUE BINARY LOGIC.

2.0—-18.0 GHz MINIMUM

- 4.5 dB MAXIMUM

+1.0 dB
+2.0 d8

MAXIMUM
MAXIMUM
MAXIMUM
MAXIMUM
MAXIMUM
MAXIMUM
MAXIMUM
MAXIMUM

TYPICAL)

0-30 dB
30-40 dB
40-50 dB +3.0 dB
50-60 dB +5.5 dB
0-10 dB 2.0 48
10-20 dB £1.0 dB
20-40 dB £1.5 dB
40-60 dB 2.0 dB

<1 psec (500 nsec

- 2,211 MAXIMUM

CEEEEREERRR +20 dBm CW_MAXIMUM

+10 dBm (0.3 GHz OR BELOW)
+30 dBm CW MAXIMUM
+27 dBm (0.3 GHz OR BELOW)

B BIT TRUE BINARY LOGIC
+12VDC ® 250 mA MAXIMUM, 210mA TYPICAL
=12VDC @ 50 mA MAXIMUM, 30 mA TYPICAL

SMA FEMALE
15 PIN MICRO—D SUBMINIATURE {MALE)

MATING CONNECTOR FURNISHED
2.00" x 1.817 x D.50"

...............................

SIZE -

AVAILABLE OPTIONS

ADV - oo TWO SMA MALE RF CONNECTORS
ADT« revrvinnrninas J1 SMA MALE, J2 SMA FEMALE
ADJ- .- \BUMND MATE. CONNECTORS
AD4. ... JAMALOG CONTROLWLED UNIT OF 10dB/VOLT. PIN 2 IS USED AS CONTROL
(OTHER COMIROL VOLTAGES AVAILABLE). FOR SOLDER PIN UNMS REFER
TO DATA SHEET AGTN-—-2018-60D—-100
ADS .« evrieiaiians -k 15VDC POWER SUPPLY
ADB - - oeree e .0 TO 30 dB RANGE
FLATNESS; O — 15dB: £0.5dB ACCURACY: D — 10dB: £2.04B
15 — 204B: £1.0dB 10 — 20dB: +1.0dB
20 — 25dB: *1.5d8 20 ~ 30dB: +1.548
25 — 30dB: +2.0d8
ADT- v EXTENDED FREQUENCY RANGE UNITS AND OPTIONS

JOOM18 OPTION - ... EXTENDED BANDWIDTH (300 MHz — 18 GHz
10M18 OPTION. . ... EXTENDED BAMOWIDTH
REFER TO DATA SHEEI'

219 OPTION. . ... EXTENDED BANDWID E

200M18 OPTION . ... EXTENDEC BAMDWIDTH iZDO MHz -~ 18 GHz

Hz ~ 19 GHz)

10 MH: - IB GHZ) WITH SLOWER SPEED
EDIGITAI CONTROL)
SOLDER PIN ANALGG CONTROLLED).

MECHANICAL OUTLINE
1 , ) © 4
U-i”ﬁ WiEN 6- %ﬁs 0.33
PIM I‘JZ L—I 00 ——= ' }
15 PIHN MICRQ D MULTIPIM

: B Bl TRUE BIARY LOGIG
“D-lﬁgdggg J3_FH_FUNCTIONS
1.800 - 0.10 FIN_NO. FUBICTIONS.
i 2 N/C +
Al 0, 0.24 [~ N
X [~
l J3 & - s 0.25 de_(L58)
6 0.5 a8
PIM DIQDE 1,050 7 1.0 dB
ATTENUATOR : o
AGTN-2018-60DD—100 [ 4.0 dB
0 80 o
1.81 FSCM 60483 1 16.0 o8
-~ 2 32.0 dB
() 3 +V
m""‘m‘ p 0.66 |13 o
LImael o == v (B ; .
0.25 % / \m ou El i * N/C = NO CONNECTION
i
0.38
. 2.00 TYP,
$0.015 x 0.100"

RF PIN 2 PLACES
FIELD REPIACEABLE

OTES:
SMA, FEMALE, 2 PLS 1) DIMENSIONS ARE IN INCHES
2) TOLERANCES; X)X  x0.020
XXX 4:0.010

ENVIRONMENTAL RATINGS

< TEMPERATURE: -+« -« - .. ~35'C TO +125°C (OPERATING)
—65'C TO +125'C  {STORAGE)

-MIL-5TD-202F, METHOD 1038 COND.

« [IUMIDITY .

*SHOCK . ............. -MIL—STD—-202F, METHOD 2138 COND.
® VIBRATION -« v+ cevnnnns -MIL—=STD-202F,
@ ALTITUDE - -« oo MIL--STD~202F, METHOD 105C COND.

B
B
METHOD 204D COND. B
B
A

+ TEMPERATURE CYCLE..-.. MIL~5TD—-202F, METHOD 1070 COND.

‘FREQUENCY BAND OF 2 — 8 GHz

-9 BIT TRUE BINARY LOGIC
< +10 BT TRUE BINARY LOGIC
-11 BIT TRUE BINARY LOGIC

AMERICAN MICROWAVE CORPORATION
7311G GROVE RD., FREDERICK, MD. 21701

-12 BIT TRUE BINARY LOGIC

TEL: (301) 662—4700 FAX: (301) 662-4938

.FREQUENCY BAND OF 10 MHz — 2 CHz REFER TO DATA SHEET
AGT-2000=60D—-100 (SUIM LINE), FOR DIGITAL VERSIGN

OATE

PRODUCT FEATURE

AGTN-2018-60DD-100

REFER TO DATA SHEET AGT=2000-60N0D--100 (SIJM LINE) DL
ATd e e .MOUNTING SURFACE UNPAINTED /y/ ¢l wepp,  poresyor
QO o+ .SPECIAL CUSTOMER SPECIFICATIONS o 2-18 Gliz, PROCRAMMABLE VARIABLE ATTENUATOR
HOTE: TIE ABOVE SPECIFICATIONS ARE SUBJECT T CHAMGE OR REVISION {,L) Ak E "l ?/‘?‘1 S7F A T SIFFT 1| OF 2 [ owe. & 10n=4276
L]
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DRIVER CIRCUIT

FUNCTIONAI,S CHEMATIC

15
N/C O——
- O0—
+V ¢ 13 1 1
12
MSB O— S
° 0 [-SERIES
9 P
8 b4 L INEARIZER
O——converTer| | [ DRIVER
o1 — | : e
. 02—-—" " I-SHUNT
SB |
GND 04—j_ l : J_
weod -] L ! 1
e d

i
4
¢

—

RF SECTION

[-SERIES

. CIECKED

AN\\

AMERICAN MICROWAVE CORPORATION
. 7311G GROVE RD., FREDERICK, MD. 21701

ANFROYALD DAE

ORAwH

WSP

0/G5,/97

TEL: (301) 662-4700 FAX: (301) 662-4938

PRODUCT FEATURE

AGTN-2018-60DD—-100
2-18 GHz, PROGRAMMABLE VARIABLE ATTENUATOR

SIZE A | SHEET 2_OF 2 ] OWG, § _100-4226

3-3



DESCRIPTION

AMC MODEL AGTM—2018-B0DD IS A BROAD

BAND VARIABLE ATTENUATOR/
MODULATOR, CONTROLLED 8Y B BIT POSITIVE

TRUE BIMARY LOGIC,

SPECIFICATIONS

L]
L J

2.0~18.0 GHz MINIMUM
4.5 dB MAXIMUM

FREQUENCY RANGE -
INSERTION LOSS -
ATTENUATION FLATNESS

ra

REVISIONS
nEscmPTIAN

ORIGINAL RELEASE

DATT

09/05/97

ALy

A

T0ME,

AEG

.MECTIANICAL OUTLINE

po—— .00 ____V— PIH 1

(j; JdB MA)(|MUM) ................... . (3)6330 gg i—;g gg m))éllh(blm
40:50 dB +3.0 dB MAXIMUM [ B BIT ;?auiu ﬁm:smac
50-60 dB *5.5 dB MAXIMUM i Ei FUNCTIONS
® ATTENUATION ACCURAGCY: -« - ivvnvne. + 0=10  dB :2.0 dB MAXIMUM 0.54 A [
10-20 d8 1.0 d% mA))?l'Mldﬁ . § 1 —
30-80 48 £33 88 URNOM 15 PN D-sUBMNATURE /P 15 ' i 7
® SWITCHIMG TIME . - - -+ -« oo v <1 npsec (500 nsec TYPICAL) % 025 4@ (Lsa)
Y ©2.9:1 MAXIMUM 1.800 1~ 0.10 g ?g :
o RF POWER RATINGS ”0 i AXIMUM I ‘ 8 T
e s - 0.26 ] :
OPERATING +10 ¢Bm ?o 3 GHz OR BELOW) 0 I, 10 2.0 o0
SURVIVAL: - - - dvernenecienne s +30 dBm ? MAXIMUM [2}) J3 3] | 13 160 d8
+27 dBm (0.3 GHz OR BELOW) T X%.0 a0
® CONTROL « -+ v et - 8 BT TRUE BINARY LOGIC AE‘!;*E'RJIQ%R I v
" POMER SUPPLY . ooooooo oo SHIZBE @ 20 ma WAL 210 T ROy | | scmrcamvansono o
- ()} m N m *
® COMMECTORS 2 @ FSCM 60483 * N/C = NO CONNECTION
RF INPUT/OUTPUT- - SMA FEMALE ATURE 1.81
--------------- 15_PIN D—SUBMINIATURE (MALE
POWER AND CONTROLS MATING COMNECTOR FURN!S&!ED £) ® U AIOVE @
@ 12 . 2.00" x 1.81" x 0.88" .66 i CORPORATIN . E@m—l
AVATIABLE OPTIONS 51N oul] A% .25
ADT. -t -TWO SMA MALE RF CONNECTORS _I 0.38 ¥
fog. i P MALSFH-:E:ES 'fﬁ«ff;ﬁ% P 2.00 HOTES:
ADZ. i MOUNTING S : SMA (F :
AD4. - -AMALOG CONTROLLED UMIT OF 10dB/VOLT. PIN 2 IS USED AS CONTROL 2 mc‘g% 1) DIMENSIONS ARE iN INCHES
(OTHER CONTROL VOLTAGES AVAILABLE)., FOR SOLDER PN UNIFS REFER 2} TOLERANCES: XoX 40020
TO DATA SHEET AGTN-20t8-60D-100, K00 £0.010
ADS - oeees e -+15vDC POW%%SG%PPLY 3) WEIGHT: APPROX. 4.0 0Z
ADB. o .0 TO 30 4B
FLATNESS: O — 1508: 20.5¢8 ACCURACY; © — 10dB: £2.04B ENVIRONMENTAL _RATINGS.
15 = 20d8: 41.008 10 — 20d0: £1.040 {PERATURE. - ....... .=55C TG +125'C (OPERATING
Ay iy 20 - 30d8: &1.5dD TN ~65°C TO +125°C ((STORAGE))
AT oo ‘EXTENDED FREQUENCY RANGE UNITS AND OPTIONS « HUMIDITY . ............. MIL-$TD—202F, METHOD 1038 COND. B
gggs*g g;}]g: gxﬁgzggg giNNg"w‘:gm g% mz - :g g:z «SIHOCK . ..o ... MIL-STD~-202F, METHOD 2138 COND. B
1 P zr - 7
1OM18 OPTION - .. - EXTENDED BANMDWIDTH {10 Milz — 1a GHz wnm SLOWER SPEED o VIBRATION. .. ............ MIL-STD-202F, METHOD 204D COND. B
REFER 10 DATA SHEET: r‘SI mznr;: la-8¢ ANALOG o'fr'r%Lfg)himou CALTITUDE - oo MIL—STD~202F, METHOD 105C COND. B
219 OPTION- « .. - EgrEONFDED BAE;'D‘Y:D"' % Hz — 19 GHz) « TEMPERATURE CYCIE.- -. - MIL—STD—202F, METHOD 1070 COND. A
ADR. . oinian e .FREQUENCY BAN 2 ~ 8 CHz ;
AL weeeee ‘9 BIT_TRUE BINARY LOGIE . AMERICAN MICROWAVE CORPORATION
A9 10 BT TRUE BINARY ﬁgg:g i\\\ 7311G GROVE RD., FREDERICK, MD. 21701
M2 usgn TRUE BAB:*R()\; L?glt;.\:m 2 GHe REFER 10 DATA sue:—:r i TEL: {301) 662—-4700 FAX: (301) 662—-4938
AlI. o FREQUENCY r — z P,
AGT-2000-600-100 (SLIM LINE), FOR mcgm.(\sars‘nsmn W Glo serRovs ot PRODUCT FEATURE
REFER TO DATA SHEET AGT—2000-60D0-100 (SUM LINE peree ACTN—=-2018-60DD
SCS: e ‘SPECIAL CUSTOMER SPECIFICATIONS £. T 40 e 2-16 GHz, PROGRAMMABLE VARIADLE ATTENUATOR
HOTE: THE ABOVE SPECIFICATIONS ARE SUBJECT 0 CIANGE OR REVISIIHM AY r u Dt t°/?/ f1 SIZF A I SUEET 1 OF 2 T nwie, # 1nn-4224
1




DRIVER CIRCUIT

TFUNCTIONAL SCHEMATIC

e
<
(o]

=

D/A
CONVERTER

LsSB

ILINEARIZER
IRIVER

[-SERIES
 — o

S

I-SHUNT

GND
N/C
MAC SDIGITAL LINIT)

INPUT <ANALDOG UNIT) 1

GND 0]_

-

[ N

Il

e

RF SECTION

iI-SERlES

AN

AMERICAN MICROWAVE CORPORATION
73116 GROVE RD., FREDERICK, MD. 21701
TEL: (301) 662-4700 FAX: (301) 662-4938

APPROYALS DATE
Deayy
Wij Pesas/8.

| oD

PRODUCT FEATURE

AGTN-2018~-G0ODD
2~18 GHz, PROGRAMMABLE VARIABLE ATTENUATOR

e SNTE A i SHEET 2 OF 2 | UNG, f 1tu-4724
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DESCRIPTION

AMC MODEL. AGT-2018-~BODD-100 IS A BROAD BAND VARIABLE ATTENUATOR/
MODULATOR, CONVTROLLED BY @ HIT POSITIVE TRUE BINARY LOGIC.

SPECIFICATIONS

¢ FREQUENCY RANGE 2.0-18.0 GHz MINIMUM

® INSERTION LOSS« «cvvvvevennenaes « 6.0 dB MAXIMUM
o ATTEMUATION FLATNESS

REVISIONS
2o0c| mev. «  OOCCRPRONH oaTE APPROVED
A ORIGINAL RELEASE 10/11/97

MECHANICAL OUTLINE

& dO MAXI P «0-30 dB £1.0 dB MAXINMUM
(& dB MAMMUM) 30-40 dB +1.5 dB MAXIMUM | o T e}l—--‘ I:]_
40-50 di *2.5 d8 MAXIMUM 0.50 [[Mg X 5“5
50-80 dB 4.0 dB MAXIMUM i
® ATTENUATION ACCURACY: +::ccnevenn 0-20 dB £2.5 d8 MAXIMUM P 1— Z 1.50 !
20-30 dB 1.5 dB MAXIMUM B o e —
30-50 dB +1.5 dB MAXIMUM N Ty
50-80 d8 £2.0 d8 MAXILUM #0.120 THRU : T N
® SWITCHIMG TIME:« - «- ¢+ ssvsesvnseas« <1 psec {500 naac TYPICAL) 4 PLACES 010 il FUTCTION
® VSWR: + s rrerrenae Ve esetaaannusa s 2,21 WMAXIMLUM 2.80 N i pet
¢ RF POWER RATINGS 1L 0.26 TCHING STROBE |
OPERATIMNG = --4#-tisasassmere +20 dBm CW_ MAXIM r!:l — - ] LA g”mm
+10 dBm (0.3 GHz on BELOW) _ < AR ]
SURVIVAL: +rerrrrssrrnercns e+« $30 dBm CW MAXIMUM 2 e
‘ +27 d8m (0.3 GHz OR BELOW) PIN DIODE 5 R
o CONTROL = v reeenns B 9 BIT TRUE BINARY LOGIC ATTEHUATOR 5 0.63 dB
® POWER SUPPLY - «veovvrenvanaanss - #12VDC @ 375 mA MAXIMUM AGTH-2018~B0O0DD- 100 e 7 25 db
~12vOC (B 50 mA MAXIMUM FSCM 80483 .5 _d8
* CONMECTORS 250 A H2s
RF INPUT/OUTPUT: « s vvasnnonaven s SMA FEMALE i [{) 10.0 dB
POWER AND CONIROLS - =+ ++ =+ +++ = 15 PIN MICRO=D SUBMINIATURE (MALE) 1 o
MATING COMNECTOR FURNISHED ! o e T
® SIZE. e e r e thasieans Feerane e 300° n 250" x 0.5 0] P 35 e
m- 1 -
AVAILABLE_OPTIONS, L mﬁﬂ A== & Lm oge 14 e
AOT++evrnreee-- TWO SMA MALE RF CONNECTORS 0.25 / :
AD2- vvornnannnn J1 SMA MALE, J2 SMA FEMALE b Z 3.00 asn|
X% P MOUNTING SURFACE UNPAINTED 0015 x 0.100° -
.......... ++ ANALOG CONTROLLED UNIT OF 15d4B8/VOLY. PIN 2 IS USED RF PN 2 PLACES
Aot USED AS CONTROL ({OTHER CONTROL VOLTAGES AVAJLABLE) FIELD REPLACEABLE NOTES:
FOR SOLDER PIN UNITS REFER TO DATA SHEET =100, SHA, FELALE, 2 PLS S JMENSIONS ARE N INCHES
ADS .« vvaeiinn s £15VDC POWER SUPPLY 2) TOLERANCES: % £0.020
ADB . cvvvveeran 0-30 dB RANGE XXX 40,010
FLATNESS: 0 = -15d8; +0.5dB ACCURACY. 0 — 10dB: £2.5d8B 3) WEIGHT: APPROX. 4.0 0Z
15 —.20d8; %£1.0d8 10 — 20dB: *1.5d8 EN!IEQNMENIAL_MINGS
- 8: 1.5dB 20 — 30dB: +1.5¢B —re .
gg - :25338: +2.048 ¢ TEMPERATURE: - -« .ot s —55'C TO +125%C {OPERATING)
AOT - oeeeeronnnn EXTENDEL FREQUENCY RANGE UNITS AND OPTIONS -85'C TO +125°C (STORAGE)
Z200M18 OPTION-++----- EXTENDED BANDWIDTH {200 MHz TO 18 GHz sHUMIDITY « «cvveennnnns .MIL-STD—~202F, METHOD 1038 COND. B
300M18 OPTIOM: .. .... .EXTENDED BANDWIDTH {300 MHz TO 18 Gliz S SHOCK  « vvvrevenness -MIL-STD~202F, METHOD 2138 COND. B
10M18 OPTION- - < ‘EXTENDED BANOWIDTH {10 MHz TO 18 GHz) \'-’ITH SLOWER SPEED « VIBRATION - «nnnnnnnn. MIL—STD=202F. METHOD 204D COND. B
REFER TO DATA SHEETS AGI[—2018-800D—10( S:DIGITAL CONTROL) y ML STO—203F HETHOD 1050 GOND. B
OR AGT—2018—-80D—100 (SOLDER PIN ANALOG ONTROLLED). « ALTITUDE - -.-cvvuvrr . ) X
219 OPTION: -~~~ EXTENDED BANDWIDTH (2 GHz TO 19 GHz) « TEMPERATURE CYCLE. . . -MIL-STD—-202F, METHOD 1070 COND. A
AOB: cvenrinssons 8 BiT TRUE. BINARY LOGIC . ;
AQS . +»+vvnnv--+ FREQUENCY BAND OF 2 — B GHz’ ‘_AMERICAN MICROWAVE CORPORATION
A10+ -+ --esov++ 10 BIT TRUE BINARY LOGIC 7311G GROVE RD., FREDERICIKK, MD. 21701
Y ERERTREEEES - 11 BIT TRUE AN TEL: (301) 662—4700 FAX: (301) 662-4938
iianeesesas12 BIT TRU -
ﬁ:g. ...... veaae .l!'REQUENCY BAND OF 10 MHz '—i 2 GHz REFERVE??S%\JA SHEET APPROVNS DATE PREMLIMARY PRODUCT FEATURE
AGT=2000—80D=100 (SUM LINE), FOR DIGITAL _ _ -
"REFER 10; DATA SHEET AGT—2000-80DD=100 (SUM LINE) mﬁ:fsg o/20,/01 AGTN-2018-80DD~-100
SCS: ce-eenan-0s SPECIAL CUSTOMER SPECIFICATIONS /// “‘E 2—-18 GHz, PROGRAMMABLE VARIABLE ATTENUATOR
HOTE TIE ABOVE SPECIFICATIONS ARE SUBJECT TO CHANGE OR REVISION ?k‘- !W/'f/ H SwE_»A | SHEET ) OF 2 |_DWG._§ 100-4247




Jl@

RF SECTION
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B/A
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VR
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1
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|
l

15Dy O————rr!f |
|

|

|
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DRIVER
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H

FA\\Y

AMERICAN MICROWAVE CORPORATION
7311G GROVE RD., FREDERICK, MD. 21701
TEL: (301) 662-4700 FAX: (301) 662—4938

APPROVALS PATE
DA
53 P [tesie /o0

_ | ek

PREMLIMARY PRODUCT FEATURE

AGTN~-2018-80DD—-100
2-18 GHz, PROGRAMMABLE VARIABLE ATTENUATOR

SIZE__A | SHEET 2 OF 2 | DWG. J 100-4247
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DESCRIFTION

AMC MODEL AGTN--2018--1200D~100 IS A BROAD BA!™™ “SPALLE ATTENUATOR/
MODULATOR, CONTROLLED BY 9 BIT POSITIVE TRUE BINARY LOGIC.

SPECIFICATIONS

® FREQUENCY RANGE - ... «vvvvvnnnnes 2.0-18.0 CHz MINIMUM

® INSERTION LOSS - - - v« v v v e ernnnn - 9.0 dB MAXIMUM
s ATTEMUATION FLATMESS

(£ dB MAXIMUMY « - - v oo o cv-- Q=30 dB 1.0 dB MAXIMUM
30-40 dB +1.5 dB8 MAXIMUM
40-50 dB 2.5 dB MAXIMUM =
50-BO dB +4.0 dB_ MAXIMUM o0 [
80-120 dB +11.0 dB MAXIMUM
® ATTENUATION ACCURAGCY: -+ v vverer- 0-20 dB :25 d8 MAXIMUM PN 1—7
20-30 dB 1.5 d8 MAXIMUM
30-50 dB8 11.5 dB MAXIMUM
50-B0 dB £2.0 d8 WMAXIMUM 00,120 THRU 9_BIT_TRUE BINARY LOGIC
80-120 dB 2.5 dB8 MAXIMUM "4 PLACES J3_ PIN_FUNCTION
® SWITCHING TIME- - - - - - -+« cvenns - <1 paec (500 nsec TYPICAL) 2.80 0.10 i PING FUNCTION
®OYSWR: i i « 2.2:1 MAXINUM GND
s RF POWER RATINGS r[lL_llll .26 2 LATCHING STROBE
OPERATING =« - rv-tmrmrssesvn-- +20 dBm CW MAXIM J3 d OPTIONAL
+10 dim (0.3 GHz 'Ok BELOW) : 3 0.25 d8 (LSH)
SURVIVAL: -+ rvneinnenennen +30 dBm CW MAXIMUM 4 GHD
+27 dBm (0.3 GHz OR BELOW) PIN CHODE 5 0.5 40
® CONTROL - -« vorvvenannnassn +.-44 9 BIT TRUE BINARY LOGIC ATTENIIATOR 6 1.0 ¢8
* POWER SUPPLY - - . - .- o s e s nn i +IVOC @375 mA MAXIMUM AGTN--2018-~12000~300 174 ] 2.0 db
~12VOC @ S0 mA MAXIMUM FSCM 80483 [] 3.0 db
» CONNECTORS - 2,50 9 4.0 dg
RF INPUT/OUTPUT. « v o v cevvenrinann SMA FEMALE . 10 18.0 dB
POWER AND CONTROLS : + - v =" 15 PIN MICRO-0 SUBMINIATURE (MALE) 11 32.0 dB
MATING CONHECTOR FURNISHED 12 84.0 68 _(MSB)
O GIZE . - e i 3.00° x 2.50° x 0.5 P @ 13 T
; 14 =
AVAILABLE OPTIOGNS L W Al """ : oxd [ o-ce- 15 N/C
ADO1---.--...... TWO SMA MALE RF CONNECTORS °-I’5 i/
AOZ. - omeennin J1 SMA MALE, J2 SMA FEMALE 300 aza|_
AD3.- . ovein.. MOUNTING SURFACE UNPAINTED 40.015 x 0.100° .
ADd- - evvnnnnn. ANALOG CONTROLLED UNIT OF 20d8/VOLT. PIN 2 IS USED RF PIN 2 PLACES
AS CONTROL (OTHER CONTROL VOUTAGES AVAILABLE). FIELD REPLACEABLE
FOR SOLDER PIN UNITS REFER TO DATA SHEET AGIN--2018=120D-=100. SMA, FEMALE, 2 PLS NOTE;;:DIMENSIONS ARE IN INGHES
ADS .« vnionns 4+15VDC POWER SUPPLY 2) TOLERANCES: AXX  £0.020
ADB - vverrnnnns 0-30 dB RANGE XAX £0.010
TAMESS 8 T 2ode: 1oas oY 0 T doums adn 3 WEIGHT: APEROX. 3.0 02
20 - 25dB: %1.5d8 20 - 300B: 1.5dB SNVIRONMENTAL RATINGS
25 — 30d8: +2.048 * TEMPERATURE: - -+ ... —-55°C TO +125'C (OPERATING)
PV 7 S EXTENDED FREQUENCY RANGE UNITS AND GPTIONS —-65'C TO +125C (STORAGE)
200M18 OPTION: --- - - ‘EXTENDED BANDWIDTH {200 MMz TO 18 GHz . e . MIL=STD-
3001418 OPTION - .- - - -EXTENDED BANDWIDTH (300 iz T0 18 Gliz UUMIDITY MIL-STD-202F, METHOD 1038 COND. B
10M18 OPTION- - 'EXTENDED BANDWIDTH (10 MHz TO 18 GHz) WITH SLOWER SPEED e SHOCK - -.-. .c.c-nnn -MIL-STD—-202F, METHOD 213B COND. B
REFER TO DATA SHEETS AGT—2018—1200D0-100 {DIGIYAL CONTROL) # VIBRATION: -« vvvnnnnn -MIL-STD—-202F, METHOD 204D COND. B
OR AGT—2018-1200—100 (SOLDER PIN ANALOG CONTROLLED). @ ALTITUDE - v vvvirennns .MIL—=STD—-202F, METHOD 105C COND. B
219 OPTION- +-- -+ -EXTENDED BANDWIOTH(2 GHz TO 19 GHz) ¢ TEMPERATURE CYCLE- .- -MIL-STD-202F, METHOD 107D COND. A
ADB - veerenns 8 BIT TRUE BINARY LOGIC
ADD ..o FREQUENCY BAND OF 2 - 8 Ghz .AMERICAN MICROWAVE CORPORATION
ATO oo 10 BIT TRUE BINARY LOGIC - I\\\ 7311G GROVE RD., FREDERICK, MD. 21701
Al conneinennens 11 BIT TRUE BINARY LOGIC - ' .
AT2neremaanions 12 BIT TRUE_BINARY LOGIC TEL: (301) 662—4700 FAX: (301) 662—4938
A3 e eennennoensd FREQUENCY BAND OF 10 MHz — 2 GHz REFER TO DATA SHEET'
AGT—2000- 2Ton;Hoot_r (iuu Ltl)ré%) F%Rnnm?g&(\slmﬂma) \ spPROWLY eTe PREMLIMARY PRODUCT FEATURE
REFER TO DATA SHEET AG[—2000—12000—100 Ilhm.w _ - —
Aldeevrnsnsnens LATCHING STROBE (NOT AVAILABLE WITH OPTION A12) 9"‘ " DG ristisor . AGTN-2018-120DD-100
GCS e v ervervnenn SPECIAL CUSTOMER SPECIFICATIONS , 2-18 GHz, PROGRAMMABLE VARIABLE ATTENUATOR

HOTEY TIE ABOVE SPECIFICATIONS ARE SUBJECT TO CHANGE OR REVISIN -

REVISIONS
100E| REY. DESCRIFTION GarE ARPRVED
A ORIGINAL RELEASE 1H/t/97

MECHANICAL OUTLINE

w? !'/fé; WMM n}u h

SE A | SHEEY § OF 2 [ "DwWG, ¥ 100-4259




@

FUNCTIONAL SCHEMATIC

RFF SECTION
1-SERIES )
» @—} é‘ =}Er1§=é Hé =}_é_1."-é .'.‘é‘#_é-lké% %%L—?E‘ % —® *
% TN JTYIN MHI
I T * I-SHUNT T I
DRIVER CIRCUIT
LA
volt
o o2
wsmol [
11
10 .
_09_____ _ I-SERIES
42 8 ‘ -
R a— /A LINEARIZER
7 CONVERTER . DRIVER
ot | : 1-SHNT
3 i p————3—
O] I
4 |
2 = =
LEP) O——— 1
I : L
N/C (DIGITAL UNIT} 2 = |
INPUT CANALOG UNIT) O —— — = e e — -
LATCHING STRUBE (OPTIONAL)
mnolj.
AMERICAN MICROWAVE CORPORATION
I\\\ 7311G GROVE RD., FREDERICK, MD. 21701
TEL: (301) 662—4700 FAX: (301) 662-4938
APPRGINS OATE PREMLIMARY PRODUCT FEATURE
mx:.g, 1/01/97] AGTN—2018_120DD_100
T 2--18 GHz, PROGRAMMABLE VARIABLE ATTENUATOR
SIZE A | DWG. §_100-4259

SHEET 2 OF 2 |
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DESCRIPTION

AMC MODEL AGTM-2018-60D—100 IS A BROAD BAMD VARIABLE ATTENUATOR/
MODULATOR, 10dB/VOLT ANALOG CONTROLLED :

SPECIFICATIONS

REVISKINS

I0NC| AEv,

DESCRMTON

PATT

A

ORIGINAL RELEASE

MECHANICAL OUTLINE

EM! SQLDER TERMINAL

00/05,/97

® FREQUENCY RANGE - +vovvvnniennnnnn, 2.0-18.0 GHz MINIMUM 2 PLACES 0.35
® INSERTION LOSS - r+c+ cvvrnnneenane 4.5 dB MAXIMUM 0.45 L [~
. ?Irsnumou ru;mr-:ss i %
dB MAXIMUM) v vevenneianns - 0=30_ dB 1.0 dB MAXIMUM — —(9—- o
30~40 dB %2.0 dB MAXIMUM o.50 ({3 (F_‘(I) 14
40-50 dB #3.0 dB MAXIMUM § :
50-60 dB +5.5 dB MAXIMUM l__ i
. —-{iD
® ATTEMUATION ACCURACY- - - - --vvnevnvn . 0—-10  dB +2.0 d8 MAXIMUM 0.40 \.._ controL
10-20 dB %1.0 d8 MAXIMUM $OLDER
20-40 dB +1.5 dB MAXIMUM TERMINAL
40~60 dB %20 dB MAXIMUM £0.120 THRU 4 PLACES
® SWITCHING TIME« ««vcvevernannnnnannn <1 peec (500 nsec TYPICAL) ) 1.800 +0.10
O VSR -t st s 2.2:1 MAXIMUM L l
e RF POWER RATINGS W ;
OPERATING -+ -+~ - - - reraeeai e, +20 dBm CW MAXIMUM 0.24 If]ﬂ_ﬂnﬂ .H- 0.20 025
+10 dB8m (0.3 GHz OR BELOW) t B -V +¥ CIL eND { i
SURVIVAL: -~ - - v v v rmeeneeneennn +30 dBm CW MAXIMUM - TG
427 dBm (0.3 GHz OR BELOW) ATIENUATOR 1.050
@ COMTROL “ v vevevvmnnr s 10dB/VOLT AMALOG CONTROLED AGTN—2018-60D-100
® POWER SUPPLY - «+ .« vvvevnnaanan s +12VDC @ 250 mA MAXIMUM, 210 mA TYPICAL 51 FSCM 60483
~12VDC @ 50 mA MAXIMUM, 30 mA TYPICAL ; S/N
L CONNECTC}RS D @l X
RF INPUT/OUTPUT- - . ... e SMA FEMALE ou
POWER AND CONTROLS ® -« +v v e- - - SOLDER PIN CONTROL ¥ L‘mum -
............................... - . - L—— E ~fJr J2 [ 15|
* SiZE . 200" x 1,81" x 0.50 02m 2 / J1 b B
AVAILADLE OPTIONS f
AOT - TWO SMA MALE RF a?\NFﬂEF:CTORS 2.00
AOZ. et Ji SMA MALE, J2 S MALE ooo15 x 0.100" HOTES: -
ﬁgi ................. g’&g‘/bv OIETES E?q%mﬁﬂons RF PIN 2 PLACES 1) DIMENSIONS. ARE IN INCHES
[V SRR £15VDC POWER SUPPLY B beEsT SMa () 2) TOLERANCES: XX 30020
AOB .- - s o g T0 30 da5 RANGE o
FLAINESS: O — 15dB: #0.5dB ACCURACY: O — 10dB: £2.0dD
15 — 20dB: *1.0dB 10 — 2008: +1.0d8 ENVIRONMENTAL RATINGS.
20 7 25d8: £1.508 20 = 30dB: £1.548 + TEMPERATURE. - ... ...... -55°C TO +125'C (OPERATING)
Y EXTENDED FREQUENCY RANGE UMIT AND OPTIONS —65'C 70 +125°C  (STORAGE)
' 200M18 OPTION . .. .. EXTENDED BANOWIDTH (200 MMz ~ 18 GHz) ¢ HUMIDITY . ............. .MIL-STD-202F, METHOD 103D COND. B
0018 OPTION . .. EXTENDED BANDWIDTH {10 Mis '~ 18°Cr. ) W SLOWER SPEED REFER "SHOGK & oovevoreoeoo MiL~STD-202F, METHOD 2138 COND. 8
M18 OPTION. . .. .. z - z),
To OT— - D.__IQQ SUM UNE) FOR DlG"—AL CONTROLLED UN"- QVIBRATION -------------- MIL-STD—ZO?F, ME[HOD 2040 COND. B
REF'ERITO AGT_‘—2018—6OD —100 (SUIM UNE). ¢ ALTITUDE . ............. -MIL-STD—202F, METHOD 105C COND. B
218 OPTION- . -- .. EXTENDED BANDWIDTH (Z GHz — 19 GHz) o TEMPERATURE CYCLE. - - -MIL-STD—202F, METHOD 107D COND. A
AOB .- oo FREQUENCY BAND OF 2 — 8 GHz
ADD - vvemree e FREQUENCY BAND OF 10 MHz — 2 GHz REFER YO DATA SHEET AMERICAN MICROWAVE CORPORATION
AGI-2000-600-100 (SLM LINE), FOR DIGTAL VERSION I\\\ 7311G GROVE RD., FREDERICK, MD. 21701
MO e .FOR HIGH SPEED <1 u%i?qclgsgg:ego;gﬂgﬁfns#ggF AND TEL: (301) 662~4700 FAX: (301) 662-4938
EXTENDED FREQUENCY Pr— ot n
AGTN-2018-6000—100 (SLIM LINE). M PRODUCT FEATURE
AL MOUNTING SURFACE UNPANTED qf Wtfﬂp bo,/05,/91 AGTN-2018-60D~100
SCS. vvveearniarnnn .SPECIAL CUSTOMER SPECIFICATIONS , bl ' 2-18 GHz, VOLTAGE VARIABLE ATTENUATOR
NOTG TIE ABOVE SPECIFICATIONS ARE SUBJECT TD CHAMGE OR REVISION 6 . 49/ 7 SIZF A T SIFET 1 OF 2 [~ owh 7 100-4237

1




®

'DRIVER CIRCUIT

-V o
WV O——
[-SERIES
ANALOG B
INPUT LINEARIZER
GND o] DRIVER
= 1-SHUNT

IFUN CTIONA, SCHEMATIC

RF SECTION

?I-SERIES

o

Je

AN\

APPROVALS ATE

AMERICAN MICROWAVE CORPORATION
7311G GROVE RO., -FREDERICK, MD. 21701
TEL: (301) 662—-4700 FAX: (301) 662—4938

Crtavn

WLP

- cHECKED

bo,/05/9

PRODUCT FEATURE

AGTN-2018-60D-100
2-18 GHz, VOLTAGE VARIABLE ATTENUATOR

S1ZE,

A

L

SHEEY 2 oF 2 |

Owe, f 100n-~4227
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DESCRIPTION

AMC MODEL AGTN-2018--60D IS A BROAD BAND VARIABLE ATTENUATOR/
MODULATOR, 10dB/VOLT :ANALOG COMTROLLED

SELECIFICATIONS £ SOLOE
M LOER TERMIMAL CONTROL
¢ FREQUENCY RANGE - -« «cvnovneenon. - 2.0-18.0 GHz MINIMUM 2 PLACES SOLDER GROUND
& INSERTIOM LOSS - -+ rrvvererrennrcnas . 4.5 dB MAXIMUM | TERMINAL—\ TERMH-!AL7
o ATTENUATION FLATNESS ' !
(& dB MAXIMUM) -~ -~ -nvvvinennens £ 0-30  dB $1.0 B MAXIMUM 0.25 )) : é
{5740 4 18 4 M T W
45788 3B 39 &8 MANMOM | ' B
® ATTENUATION ACCURACY: -+« vcvvnnnns 0-10  df +2.0 48 MAXIMUM : F0.34
10-20 d8 *1.0 d8 MAXIMUM
20-40 dB 1.5 dB MAXIMUM I Py T
. 40-60 dB *2.0 dB MAXIMUM 9-32 7
® SWITCHING TIME - - - vvvervmvraenrenenns <1 psec (500 nsec TYPICAL) 20
® YSWR. t it e e e et i . 2.2:1 MAXIMUM 1.65 ‘
¢ RF POWER RATINGS | [-t.e00 — —010
OPERATING -+« -« cnesrevesearee - +20 dBm CW_MAXIMUM [
+10 dBm (0.3 GHz OR BELOW) °'f“ n"n F&H"-HJE 0.20
SURVIVAL: rrrorrcmresss e - +30 dBm CW MAXIMUM —l&p -v v cr tonD @
+27 d8m (0.3 GHz OR BELOW) R
® CONTROL « - ovvvviisrmniaananennns - 10dB/VOLT ANALOG CONTROLED ATTENUATOR
® POWER SUPPLY . - -« -« - cneniniisns +12VDC ® 250 mA MAXIMUM, 210 mA TYPICAL 1,050 AGTN—2018-60D
-12vDC 50 mA MAXIMUM, 30 mA TYPICAL
* GONNECTORS @ " o _FSCU 60463 N
RF INPUT/OUTPUT: - - . - - R SMA FEMALE ' ‘
POWER AND CONTROLS ««---r--revere e SOLDER PIN CONTROL @ samcm 2]
L ] ¢ 2 2.00" x 1.81" x 0.88" 0.66 ! CORPORAIION
|| = 2L
AVAILABLE _QPTIONS o VA outl ¥ e.25
AQL - oo TWO SMA MALE RF CONNECTORS -l i :
ADZ- oo J1 SMA MALE, J2 SMA FEMALE 9.8 2.00 _/,,OTES.
ADZ - MOUNTING SURFACE UNPAINTED . :
A 5d8/VOLT SENSITMITY ) SF{&C(Q 1) DIMENSIONS ARE IN INCHES
AOS . o v P 415VDC POWER SUPPLY 2) TOLERANCES:  X.)0( £0.020
ADB - v e 0 -TO 30 dB RANGE ) X.XXX £0.010
FLATNESS; © — 15dB: #0.5dB ACCURACY: 0 ~ 104B: 2.0dB 3) waGHT: APPROX. 4.0 0z
15 ~— 20d8; 11.0d8 10 ~ 20dB: +1.0B ENVIRONMENTAL RATINGS
20 T 2o ] e 20° — 30dB: +1.548 o TEMPERATURE: - - -- - - . .=55C TO +125'C (OPERATING)
PYe 7 AU EXTENDED FREQUENCY RANGE UNIT AND OPTIONS ~65°C TO +125'C  (STORAGE)
200M18 OPTION - . ... EXTENODED BANDWIDTH (200 MHz — 18 GHz) « HUMIDITY . ... ovn ot MIL-STD-202F, METHOD 1038 CCND. B
300M18 OPTION ... .. EXTENDED BANDWIDTH (300 MHz — 18 GHz «SHOCK . -vvovnn-- . MIL=STD- )
10M18 OPTION. - . - . - EXTENDED BANDWIDTH {10 MHz - 18 Gliz).) WITH SLOWER SPEED REFER VIDRATIO 202F, METHOD 2138 COMD. 8
10 AGT=2018-60 (SUM_ LINE). FOR DIGTAL CONTROLLED UNIT . TION. - ovevevenes MIL-STD—202F, METHOD 204D COND. B
REFER TG AGT—2018-60DD—100 (SLIM UNE). ¢ ALTITUDE - -+v-oveen o -MIL-STD-202F, METHOD 105C COND. B
219 OPTION . -- -~ E£XTEMNDED BANGWIDTH (2 GHZ — 19 GHz) « TEMPERATURE CYCLE. .. . MIL—STD-202F, METHOD 1070 COND. A

AOB........--...- 1. .FREQUENCY BAND OF 2 — B GHz

AQD - - FREQUENCY BAND OF 10 MHz — 2 GHz REFER TO DATA SHEET

AGT-2000—60D—100 (SLIM LINE), FOR DIGITAL VERSION
REFER TO DATA SHEET AGT—2000-BODN—100 (SUM LINE)

L8 L R .FOR HICH SPEED <1 ysec DIGITAL CONTROLLED UNITS AND

EXTEMDED FREQUENCY RANGE REFER TQ DATA SHEET W ﬂ)

AGTN—2018~6000—100 {SUM LINE).
SCS. v .SPECIAL CUSTOMER SPECIFICATIONS

MDTE THE ABOVE SPECIFICATIONS®ARE SUBJECT 70 CHANGE OR REVISION

MECHANICAL OUTLINE

REVISKINS

JOHE| ALV, DESCRFTGN PATE, APPROVED

A ORIGINAL RELEASE eo/05/01, FRKCE

HH

AN\

KPPRTVALY

AMERICAN MICROWAVE CORPORATION
7311G GROVE RD., FREDERICK, MD. 21701
TEL: (301) G62-4700 FAX: (301) 662—4938

DATE

et

J 1

GRAWH

WSLP

D0/03/92

AR

PRODUCT FEATURE
AGTN-2018-60D
218 GHz, VOLTAGE VARIBLE ATTENUATOR

oJd4

SIFE__A H SHFEFT 1 OF 2 [__Own. # 100-4225




DRIVER CIRCUIT

-V o
WV o
I-SERIES
ANALOG
INPUT O LINEARIZER
GND DRIVER
———-—'—P"
= 1-SHUNT

Ji

e—

FUNCTION!@ SCHEMATIC

RF SECTION

I SERIES

TLOTL,

I Yl'.--SHUNT

AN\

APPROYALY

AMERICAN MICROWAVE CORPORATION
7311G GROVE RD., FREDERICK, MD.. 21701
TEL: (301) 662—4700 FAX: (301) 662—4938

DATE

"

ap/as/yJ

- CHECKED

PRODUCT FEATURE

AGTN-2018-60D
2-18 GHz, VOLTAGE VARMBLE ATTENUATOR

SIZE A | SHEET 2_0OF 2 ] DWG, # 100-4225
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.ECTION PRODUCT DESCRIPTION PAGES

4.9 10 MHz TO 18 GHz

41 10 MHzTO 2.0 GHz
42 10MHzTO2.0 GHz
4.3 10 MHz TO 2.0 GHz
4.4 (10 205810, Iosl’ﬁg“z“l‘)

4.5 0.3 GHz TO 18 GHz

. 4.6 10 MHz TO 2.0 GHz

4.7 10 MHz TO 2.0 GHz
4.8 10 MHz TO 2.0 GHz
4.9 2.0GHzTO 18 GHz

(10 MHz TO 18 GHz OPTIONAL)

4.10 0.3 GHzTO 18 GHz

AGT SERIES-MULTI OCTAVE BAND, DIGITAL OR
ANALOG VOLTAGE CONTROLLED ATTENUATORS ........ 4-0
DIGITAL CONTROLLED ATTENUATORS

60dB, SLIM LINE, 8 BIT DIGITAL

® AGT-2000-60DD-100 ....oiuvriinniiniiininienennnnnn. 4-2TO 4-3

60dB, 8 BIT DIGITAL

® AGT-2000-60DD ....vvvunuinniinneeiiernenererananenns 4-4TO4-5

70dB, 10 BIT DIGITAL

® AGT-2000-70DD +.\vvviiiiiiieeiaineiaenersrnrnrnnnnns 4-6 TO 4-7

60dB, SLIM LINE, 8 BIT DIGITAL

® AGT-2018-60DD-100 ...\vviiiiiiiiineneienennnniannnns 4-8TO 4.9

60dB, 8 BIT DIGITAL

LJXes BT INE:11)2) o 4-10 TO 4-12
VOLTAGE CONTROLLED ATTENUATORS

60dB, SLIM LINE, 10dB/VOLT

® AGT-2000-60D-100 .............. e 4-14 TO 4-15

60dB, 10dB/VOLT :

® AGT-2000-60D .. ...uvuuuruunuuunninniieisesienennn. 4-16 TO 4-17

70dB, 10dB/VOLT

® AGT-2000-70D ...uvnrereiiinnnnnnnreeeiiinaneass 4-18 TO 4-19

60dB, SLIM LINE, 10dB/VOLT

® AGT-2018-60D-100 .............. e 4-20 TO 4-21

60dB, 10dB/VOLT

® AGT-2018-60D «.vuvnnnnnrnnnnnnnnrnienrnnniereees 4-22 TO 4-24

4-0
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DESCRIPTION

AMC MODEL AGT-2000-60DD—100 IS A BROAD BAND VARIABLE ATTEMUATOR/
MODULATOR, CONTROLLED BY 8 BIT POSHIVE TRUE BINARY LOGIC.

SPECIFICATIONS
® FREQUENCY RANGE - -« covvveinnnns - 10 MHz — 2.0 GHz MINIMUM
® INSERTION LOSS - - v vvvrvvicernnenenn. 2.5 dB MAXIMUM
o ATTENUATION FLATNESS
(£ dB MAXIMUMY -~ - ooveoeiin - 0-30 dB £0.5 dB VAXIMUM
30-50 dB £1.5 dB MAXIMUM
50—-60 dB 2.5 dB MAXIMUM
& ATTENUATION ACCURACY................ 0-10 dB %2.0 dB MAXIMUM
10-20 dB +1.0 dB MAX'MUM
20-50 dB £1.5 dB MAXIMUM
50—6D dB +2.0 dB MAXIMUM
® SWITCHING TIME- -« oo v evrenennnnn ON: 25 ntsec  OFF: 10 paec
L Y 1 2.0:1 MAXIMUM , 1.75 TYPICAL
(@ 0dB ATTENUATION)
s RF POWER RATINGS
OPERATING + <« ¢ v errerrmssense e +10 dBm CW MAXIMUM,
420 dBm TYPICAL
SURVIVAL: « =+ vrvrererennne e, +30 dBm CW MAXIMUM
@ CONTRLL - -+ vrerseernee-neaeeono. .- 8 BIT TRUE BINARY LOGIC

* POWER SUPPLY -

& CONMECTORS
RF INPUT/OUTPUT -

POWER AND CONTROLS

® SIZE-
AVAILABLE

. #12VDC @ 250 mA MAXIMUM
(210 mA TYFICAL)

12vD 350 mA MAXIMUM
(30 mA PICAL)
.................... SMA FEMALE

MATING CONNECTOR FURNISHED
- 2.00" x 1.81" x D.50"

OPTIONS

AQ8

AQ9
AlD
Al

A2

-TWO SMA MALE RF CONNECTORS
M SMA MALE, J2 SMA FEMALE

- FOR EXTENDED FREQUEMCY RANGE UNITS OF

2—-18 GHz, 2-19 GHz, 0.3-18 GHz, 0.2—-18 GHz,

10 MHz—18 GHz REFER TO AGT—=2018-60D0-100 (SLI

DATA SHEET. FOR ANALOG VOLTAGE CGNTROLLED UNIS WITH

PINS REFER TO AGT—2018=600—100 (SLIM LINE).
MOUNTING SURFACE UNPAINTED
15 VDC POWER SUPPLY

0 TO 30 JdB RANGE

FOR HIGH SPEED UNITS OF<1

RANGES OF 2—-18 GHz, 2-19
50

15 PIN MICRO-D SUBMINIATURE (MALE)

REMISIONS

F{:1l.4

Ay RESCRHPTION DAt APFRONCD

A ORICINAL RELEASE o1/t AICG

MECHANICAL OUTLINE

0.50 ,ma] Em —
* £ = IO.‘25 n.33
PN 11— Z L——i 1] pr— 1 t
15 PIN MICRO D MULTIPIN ST TR e
43 PIH FUNCTIONS
¢0.120 THRU PIN HO. FUHCTIONS.
4 PLACES i GHD
1.800 - 0.10 2 Wic *
i 3 N/C s
4 GHD
rm—“ll | 0.24 5 635 v (158)
. 6 0.5 dB
s - 7 1.0 B
PiN DIODE 1.050 B 2.0 df
ATTENUATOR 13 ;.g dg
O d
AGT—2000-60DD-100 1 5.0 48
B1 FSCM 60483 2 320 dB
M S/H K +V
AENCA @H i 1; i ;70 -
e 0.6 -
l = n BANC BV LA 42 = II/C = N COMNECTIOH
0.25 5 /|lm our F‘W]
! vss |
Z 2.00 e,
$0.015 x 0.100°

M LINE

61 sec AND EXTENDED FREQUENCY

0.2—18 GHz REFER TO DATA SIIEETS A(‘TN-—ZQ_Lﬁ SOND—100
gSLlM UNE?QSFOR ANALOG VOLTAGE CONTROLLED ONIT WiTH

OLGER Pl REFER TO
ANALOG CONTROLLED UMNIT-—-1040 VOLT PIN 2 IS USED
AS CONTROL (OTHER CONTROL VOLTAGES AVAILABLE).

(SLIM LINE)

RF PIN 2 PLACES

FIELD REPLACEABLE
SMA, FEMALE, 2 PLS

OLDER

OTES:
1) DIMENSIONS ARE IN INCHES

2) TOLERAMCES: X){ 0020
X.XXK +0.010

ENVIRONMENTAL RATINGS

¢« TEMPERATURE. .- - .- .- .-

.=55C TO +125'C (OPERATING)
~65'C TO --125°C  (STORAGE)

o HUMIDITY . ...l MIL-STD-202F, METHOD 1038 COND.
« SHOCK ...t MIL-STD—202F, METHOD 2138 COND.
« VIBRATION . ...« ove e MIL-STD-202F, METHOD 204D COND.
» ALTITUDE . .o iieei e MIL=STD=202F, METHOD 105C COND.

« TEMPERATURE CYCLE

MIL-STD—202F, METHOD 107D COND.

»mD @ m

FOR SOLDFR PIN UNITS REFER TO ACT—2000-600-100
SLIM UNE ‘

5 BIT_TRUE BINARY LOGIC

10 BIT TRUE BINARY LOGIC

41 BT TRUE BINARY LOGIC

12 BIT TRUE BINARY LOC‘!C
BLIND MATE CONNECTOR

SPECIAL CUSTOMER SPECIFICATION

3
HOIEI THE AROVE SPECIFICATIONS ARE SUBJECT 10 CHANGE OR REVISION

FAA\N

APPROALS

AMERICAN MICROWAVE CORPORATION
7311G GROVE RD., FREDERICK, MD. 21701
TEL: (3D1) 662—4700 FAX: (301) 662—4938

DATE

i

pa/ra/9y

PRODUCT FEATURE
AGT-2000-60DD—-100
10 Mz - 2 Gllz, PROGRAMMABLE VARIADLE ATTENUATOR

SIZE__ A I SHEFT 1 _OF 2 T pwn # 100-4228

7

il




® FUNCTIONAIQCI-IEMA’I‘IC @

DRIVER CIRCUIT RF SECTION
15
-V O 14
s ot 1 1
Ms8 o a? 1-SERIES
il
1 1-SERIES -
o | ,
B e— T LINEARIZE = =
°g—_cuN3f:'r\aTER : SRIVER) - ” "é " ” " ”
O | e # &—} o e it + f —® %=
Lse _ 5 ! F== . = .
G 4 1 -
uﬁg o2 __L : _L_ T J, I-SHUNT T
e T ) )
LN O—
1
AMERICAN MICROWAVE CORPORATION
J\\\ 7311G GROVE RD., FREDERICK, MD. 21701
TEL: (301) 662-4700 FAX:; (301) 662-4933
APPROVAS e PRODUCT FFEATURE
PV AGT~2000-60DD—100
LA 10 MHz - 2 GHz. PROGRAMMABLE VARIABLE ATTEMUATOR
SIZE A I SHEET 2 OF 2 }___owg # 100-4778
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AMC MODEL AGT—2000-—60D0 IS A BROAD BAND VARIABLE ATTENUATOR/
MODULATOR, CONTROLLED BY 8 BIT POSITIVE TRUE BINARY LOGIC.

REVISIONS
DESCRIFTOH

ORIGINAL RELEASE

T

APPAOVED

Ake

RV,

A

e

|
Y

SPECIFICATIONS MECHANICAL OUTLINE
® FREQUENCY RANGE « .« vvocrvnnnrnoenn 10 MHz — 2.0 GHz MINIMUM — Pt 1
® INSERTION LOSS - -« v ovevrnnvemnnnnes 2.5 dB MAXIMUM 10—
o ATTENUATION FLATNESS = f
(£ dB MAXIMUM) <« - vvvvvrneannenns 0-30 dB +0.5 dB MAXIMUM ey .88
30-50 dB 1.5 dB MAXIMUM F AARNARAY :
50-60 dB 25 dB MAXIMUM f I GhAAARY e § Y TRUE_ BUARY 106G
® ATTENUATION ACCURACY: -+ v vrensrnnnn 0—10_  dB 2.0 dB MAXIMUM 0.54 28 Ml <4 J3_PIN_FUNCTIONS
15729 49 113 95 Vo . AN
_ : 15 PIN D—SUBMINIATURE PIN 15— | 3 NjC e
50-60 dB +2.0 dB MAXIMUM couuscmn—/ 5 e
® SWITCHING TIME:---- - cvvrrmareieinnns ON: 25 nsec OFF: 10 nsec 4 GND
€ VSWR: «n e e e e e e e 2.0:1 MAXIMUM , .75 TYPICAL 1.800 0.0, 5 (0% 48 (i5e]
(@ DdB ATTENUATION) 7 1,0 48
e RF POWER RATINGS i I 0.26 8 26 48
OPERATING: - -+« +=nnv = eeenees - +10 dBm CW MAXIMUM & 3 ) f 7o 55 a0
+20 dBm TYPICAL N 6.0 dB
SURVIVAL: v --emmrrrsenniennians - 430 dBm CW MAXIMUM PIN DIODE z TR
@ CONTROL «+ v vvvevmmmmesinirocanninsis 8 BIT TRUE BINARY LOGIC 050 ATTENUATOR 13 W
® POWER SUPPLY - - ccvevrrnnsinnnans. +12VDC @ 250 mA MAXIMUM ' AGT~2000-600D 15 RS
{210 mA TYPICAL) s/m FSCU 60483 .81 * N/C = HO CONNECTION
(3102VDE %PISEL mA MAXIMUM & © :
AMCRCAN
& COMNECTORS m ) 0.66 uenome
RE INPUT/OUTPUT: + e crrvnrencrnanan, . SMA FEMALE BN o2 | [t
POWER AND CONTROLS © - --r«rrrrreoe 15 PIN D—~SUBMINIATURE (MALE) 2| v out] 7% 0,25
MATING CONNECTOR FURNISHED ¥
P 7.4 X 2.00" x 1.81" x 0.88" ,_..l 0.38 2.00
TvP. SMA (F) HOTES:
AVAILABLE OPTIONS 2 PLACES 1) DIMENSIONS ARE (N INCHES
AODT - cne e, TWO SMA MALE RF CONNECTORS 2) TOLERANCES: XX 20,020
A2 v .J1 SMA MALE, J2 SMA FEMALE 1IN 10,010
ADY - - {FOR EXTENDED FREQUENCY RANGE UNITS OF 3) WEIGHT: APPROX. 4.0 02
2-!8HGHz. 2- 19RGEHz ng—ta Tf;lz 0125011)8 cg_zd U ENVIRONMENTAL_RATINGS
10 MHz—18 GHz REFER TO AGI—=2018-60DD~] M LINE - . .
DATA SHEET. FOR ANALOG VOLTAGE CONTROLLED UNETS WITH S)OLDER ¢ TEMPERATURE- - - - - .-+« ~55'C TO +125'C (OPERATING)
PINS REFER TO AGT—2018-60D—100 (SLIM LINE). —-65C TO +125°C (STORAGE)
FY T MOUNTING SURFACE UNPAINTED . -STD-
A5 1S VDG POWER SUPPLY THUMIITY .« oo . MIL-STD-202F, METHOD 1038 COND. B
Y: Y S, 0 TO 30 ¢B RANGE » SHQCK -MIL-STD-202F, METHOD 2138 COND. B
ADT - FOR HIGH SPEED UNITS OF < 1 1 sec AND EXTENDED FREQUENCY o VIBRATION - - - - oo onn MIL=STD—=202F. METHOD 204D COND. B
RAMGES OF 2-18 GHz, 2-19 CHz, 0.3~ ND ; ' :
0.2—18 GHz REFER 10 DATA SHEETS AQTN_ZQ]E QQD ¢ ALTITUDE - -+ - ccvvn e . MIL-STD--202F, METHOD 105C COND. B
SUM_LINE). FOR_ANALOG VOLTAGE CONTROTLED UNIT WITH « TEMPERATURE B —STO— - )
gowgﬁ E}E"STR%LL']__EE% TL?NIT I 2018-s00-1¢ ?_S (E,QE‘DL‘ND MPERATURE CYCLE MIL—STD—202F, METHOD 1070 COND. A
ADB - v v ANAL N ; =K
AS CONTROL gm-lER CONTROL VOLTAGES AVNLABLE) I\\\ AMERICAN MICROWAVE CORPORATION
FOR SOLDE IN UNITS REFER TO AGT—2000-600-100 - 7311G GROVE RD., FREDERICK, MD. 21701
AOD - o oieereaens ! BiT TRUE BINARY LOGIC % /J TEL: {(301) 662--4700 FAX: {301) 662-4938
ATD - oo 10 BIT TRUE BINARY LOGIC f AerRovLs ot PRODUCT FEATURE
Al 11 BIY TRUE BINARY LOGIC QT
Al2erveorennnn 12 BIT TRUE BINARY LOGIC %\L “lrpp  bistases AGT-2000-60DD
SCS...r.-cren.... SPECIAL CUSTOMER SPECIFICATION & 1A 10 MHz — 2 GHz, PROGRAMMABLE VARIABLE ATTEMUATOR
HOTEY THE ABOVE SPECIFICATIONS ARE SUBJCCT 10 CHANGE OR REVISIOM 6(‘ ‘K‘ o ?’1/?7 97F A l SIHEFT 1 OF 2 ] NWGE. 4 1DN=3127=2




N/C ¢DIGITAL UNIT) _ 2

FUNCTIONAL SCHEMATIC .

DRIVER CIRCUIT

SETEE 1-SERIES

GNDO“—-LJ_
Neo 3 Ll

INPUT (ANALOG UNIT) O == — e me——

-1

'GNI-.I'V]

=

RF SECTION

I-3ERIES

43 o2 s
I 77 LINEARJZER L
7 CUNVERTER] DRIVER o
| I
- [-SIUNT IS G— —3—t F e
’I'l'l

I w} 1-SIUNT I
AMERICAN MICROWAVE CORPORATION
l\\\ 7311G GROVE RD., FREDERICK, MD. 2170t
TEL: (301) 662—-4700 FAX: (301) 662-4933

DRAWH

‘M/b"j—‘ pesza/ey

CHECKED

PRODUCT FEATURE
AGT-2000-60DD
10 MHz — 2 GHz, PROGRAMMABLE VARIABLE ATTEHUATOR

SIZE___A ] SHEET 2 OF 2 | OWG, § 10U-3127-2
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DESCRIPTION

AMC MODEL AGT—2000-70DD IS A BROAD BAND VARIABLE ATTEMUATOR/

MODULATOR, CONTROLLED BY 10 BIT POSITNE TRUE

SPECIFICATIONS
® FREQUEMCY RANGE - - ... ...........

* IMNSERTION LOSS

BINARY LOGIC.

- 10 MHz ~ 2.0 GHz MiMIMUM
- 2,5 d8 MAXIMUM

* ATIENUATIOM FLATNESS

(Lt 4B MAXIMUR) - :- e oo L., 0-30

® ATTENUATION ACCURAGY- -« v eerven .

dB £0.5 dB MAXIMUM
30-50 dB £1.5 dB MAXIMUM
50-70 dB £2.5 dB MAXIMUM
0-1 dB +£2.0 df MAXIMU

10—80 dE t?g dE MAXI UM
20-50 dB 1.5 dB MAXIMUM
50-70 dB 2.0 dB MAXIMUM

ON: 25 psec  OFF: 10 prsec

2.0:1 MAXIMUM , 1.75 TYPICAL
(@ DJB ATTENUATION)

& RF POWER RATINGS

OPERATING: -
SURMIVAL- - -

¢ CONTROL

* POWER SUPPLY.

& COMNECTORS

RF IMPUT/QUTPUT- -« .ot
POWER AMD GOMTROLS * «* - -« -+~ -

® SIZE- ...

+10 dBm CW MAXIMUM, +20dBm TYPICAL.

.................... +30 dBm cw HAXIMUM

10 BIT TRUE BINARY LOGIC
+15VDC @ 250 mA MAXIMUM
—-15VDC @ 50 mA MAXIMUK

SMA FEMALE
15 PIN D—SUBMIMNIMTURE (MALE)
MATING CONNECTOR FURNISHED

------------------- £ 200" x 1.81" x 0.88"

AVAITADLE OPTIONS

AO1
A2 o

Yo S
ADA . ..
ADS . o

J1 SMA MALE, J2 SMA FEMALE
TWO SMA MALE RF CONNECTORS
8 BIT BINARY LOGIC

9 BIT BINARY LOGIC

11 BIT BINARY LOGIC

12 BIT BINARY LOGIC

REMISIOMNS

200E] Azv. tEscrrTon ot [ aereovto

Al ORIGINAL RELEASE, JOB § 212313-1E |oe 2803 A£G

EXTENDED BAMDWIDTH, SLOW SPEED AND 60 df ATTENUATION RANGE WITH

DIGITAL CONTROI. REFER TO DATA SHEET AGT—2018-60DD=100

- SLIM
FOR ANALOG VOLTAGE CONTROLLED UNI WITH SOLDER PING REF

R TO

AGT=2018-60D=100 (StIM UNE). (SPECIFY FREQUENCY)
218 --- v elnn s 2 GHz TO 18 GHz
219 crerriaae 2 Gz TO 19 GMz
200M18- - - -- -0 200 MHz TO 18 GMz
JoOoMIB - .- 200 MHz TO 18 Ghiz
Mg .- -10 MHz 7O 1B GHz

ANALOG CONTROLLED UNIT — lO&‘JBVOLT PIN 2 IS USED AS CONTROL
(OTHER CONTROL VOLTAGES AVAILABLE). FOR SOLDER PIN UNITS
REFER TO AGT=2000-700

10_BIT TRUE BIMARY 10GIC
MECHANICAL OUTLINE 43 Pt FUNCTION
PINY FUHCTION
1 GHD
1.OO—~[/_P"" ! 2 n/c
. 3 0.1 dB (LSA)
Z f 4 0.2 dp
} 88 [ 0.4 an
, = i ‘ fm'_l 7 1.6 _d8
= = B 3.2 dd
9}54 ) / \ 0.34 9 6.4 db
. N } 10 12.8 dd
15 PIN D-SUBMINIATURE PIN 15 11 256 dag
CONHECTOR 12 5$1.2 dA (MSE)
. 13 +V
o 14 -
1.80D Q.10 ' 1 e
ﬂ:" | le.. 0.26 6 BIT_TRUE BINARY LOGIC
Fis) J3 F15) } J3 PiH_FUNGTIONS
FIH NO. FUHCTIONS.
PIM DIODE 1 GHD
ATTEMUATOR ] H7G
1.050 AGT—2000-700D 2 gﬁg
FSCM 60483 5 0.25 dB (158)
e 8 05 48
Fany 7 1.0 48
o AT @
B 2.0 48
0.66 | P i 5 4078
= | I B PalE 4 0 3.0 o8
SRR ouT] i~ 0.25 1] 16.0_gB
} 13 37.0 d8
13 +V
-—-l ?.YJPB 2.00 14 —V
: SMA (F) 15 n/c
2 PLACES HOTES;
1) DIMENSIOMS ARE IN INCHES
LINE) 2} TOLERANCES: XXX 10.020
- X000 £0.010
3) WEIGIHT: APPROX. 4.0 02
ENVIRONMENTAL RATINGS
+ TEMPERATURE- - --....... —=55'C TO +125'C (OPERATING)

HIGH SPEED UMIT < 1 i SEC, DIGITAL CONTROLLED, EXTENDED BAMDWIDTH AMD 60 83

ATTENUATION RANGE REFER TO DATA SHEET AGTN-2018-60DD—100 (S
FOR ANALOG VOLTAGE CONTROLLE [
AGTN—2018-600~100 (SLIM LINE). (FREQUENCY RANGE OPTIONS

2918 e 2 GHz TO 18 GHz

219 - .0 v 2 GHZ TO 19 GHZ

J00M18- - - v 300 MHz TO 18 GHz lﬂ
200M18-- - - - - - -200 MHz TO 18 GHz

MOUNTING SURFACE UNPAINTED

- SPECIAL CUSTOMER SPECIFICATIONS

HOTE MIE AMIVE SPECIFICATIONS ARE SUBJECT TN CHANGE OR REVISIOHN

UNITS WITH SOLDER PINS RESER TO

IIM LINE)

—85°C 10 -H125'C  (STORAGE)

¢ HUMIDITY . ............ -MIL=STD-202F, METHOD 103B COND. B
¢+ SHOCK . ............. MIL~STD—202F, METHOD 2138 COND. B
o VIBRATION. - .......... .MIL-STD-202F, METHOD 2040 COND. B
« ALTITUDE « - oo .. -MIL-STD=-202F, METHOD 105C COMD. B

A

* TEMPERATURE CYCLE- - -MIL-STD—202F, METHOD 107D COND.

| AMERICAN MICROWAVE CORPORATION
7311G GROVE RD., FREDERICK, MD. 21701

TEL: (301) 662-4700 FAX: (301) 662-4338

DATL

PRODUCT PRATURE

AGT-2000-70DD

10,/28/99

10 Mz = 2 GHlz, PROGRAMMABLE VARIABLE ATTEMUATOR
SIZF A ] SUFET 1 OF 7 | pwg J 100-3177

WALE
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-

GND 01

FUN CTIONAL.é CHEMATIC

DﬁIVER CIRCUIT

n

N/C O———

w

LI B o

T

-
-

B3 O————rm i

12
CHSE) B O——

LINEARIZER
DRIVER

10 BIT D/A
CONVERTER

I-SCRIES
S EEem— "

I=-SIUNT
l———

_l_ +

13

14
- o

13
N/C O———

VOL TAGE
REGILATOR

RF SECTION

T I-SERIES

I IET

x
L e Y

%” —o 2

» G—|

H}T

Ny

4 1-SHUNT 1_—

@ —

AN\

AMERICAN MICROWAVE CORPORATION
7311G GROVE RD., FREDERICK, MD. 21701
TEL: (301) 662-4700 FAX: (301) 662-—4938

ANPROVALY TATE

WP

CHECKED

P8/28,/03

PRODUCT FEATURE
AGT-2000~-70DD
10 MHz - 2 GHz, PROGRAMMABLE VARIABLE ATTENUATOR

SIZE A ] SHEET 2 _OF 2 | owG, # 100-3127

4-7
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AM(‘ MODEL AGT—2018-60DD~100 IS A BROAD BAND VARIABLE ATTENUATOR/
MODULATUR, COMTROLLED BY 8 BIT POSITIVE TRUE BMMARY LOGIC,

SPECIFICATIONS

® FREQUENCY RAMGE . . ...............
® INSERTION LOSS - - - v v v eveeei s .
® ATTEMUATION FLATMESS

{+ d0 MAXIMUM) - - - oot .

2.0-18.0 GHz MINIMUM
4.5 dB MAXIMUM

0=30 dB £1.0 dB MAXIMUM
30-40 dB 22.0 dB8 MAXIMUM
40-50 dB +£3.0 dB MAXIMUM

REVISXOMS

TOKE] REV. DESCRIFTION

AT APPROVID

MECHANICAL OUTLINE

A ORIGHIAL RELEASE

@a

0o/03701| PEG

LWI::IQ;SDJS
PIN I—/Z I.._1 00 ——=| {j

. 50-60 dB 5.5 dB MAXIMUM o ) " BT TR B oG
ATTEMUATION ACCURACY: -« oo ev s - IN MICRO D MULTIP|
URACY 0-!30 E i? 8 3& Mﬁ%m M J3 FiH_FUHCTIONS
20~40 dB 1.5 dB MAXIMUM PIN_NO, FUHCTIONS,
10-60 dB 12,0 dB MAXIMUM °°'.123 L:ggg 1 GHD
O RISE & FALL TIME « -+« ovvvnvannn-. 3 nsec MAXIMUM 1.800 . 0.10 z :j;g :
LY T ~ -+ 2.2:1 MAXIMUM i 5 GHD
& RF POWER RATINGS 0l 13| 024 5 D.25 48 (LS8}
OPERATING -+ crevrrvinnnnnn  +20 dBm W MAXIMUM 8 05 a8
+10 dBm (0.3 GHz OR BELOW) &3 J3 7 G a8
SURVIVAL® ** - = v vramsnrannn . +30 dBm CW MAXIMUM ] 2.0 d8
+27 dBm (0.3 GHz OR BELOW) AF;% [E}OPE 1.050 [] $0 dB
© COMIROL « v vvvvveineaaaneo - B BIT TRUE BINARY LOGIC AcT 2o|sN ;"Dgg 100 10 50 o8
® POWER SUPPLY . -« v vviveeannnnn . +12VDC @250 mA MAXIMUM, 210 mA TYPICAL Byl ; 32.0_dB
—12VDC @ 50 mA MAXIMUM, 30 mA TYPICAL 1.81 she | SCM 60483 3 v
- comsscrc}ns ‘ A@ /H y —
RF INPUT/OUTPUT. . ... ... e e SMA FEMALE 15 H/C »
POWER AND COMTROLS - *+ -+ +-t-- -+ 15 _PIN MICRO—D SUBMINITURE (MALE) eRowive
MATIHG CONNECTOR FURNISHED | o et CORPORMION * N/C = NO CONNECTION
@ SIZE . s e e 2.00° x 1.81° x 0.50" oms 1 2 /-1@{}
AVAILABLE OPTIONS ¥ '
F Y 3 -TWO SMA MALE RF CONNECTORS 2.00
Y -J1 SMA MALE, J2 SMA FEMALE .
ADJ . e -BLIND MATE CONNECTORS #0.015 x 0.100
o 108 SORUED T OF LOGB/IOT B 2, 15 0580 45,0000k o 2 s
T, DATA SHEET AGTA- 3010-SabA200" EIRD REPLACEMBLE HOTES:
ADS. v v --cev . 215V0C POWER SUPPLY 1) DIMENSIOMS ARE IN INCHES
ADB . v vvirne e .0 TO 30 dB RANGE 2} TOLERANCES: XXX 0,020
FLATMESS: D — 1508: £0.54B ACCURACY: 0D — 10dB: £2.048 XXX 30.010
15 « 20d8: +1.0d8 10 —~ 204B: +1.0d6
20 - 25dB: &1.548 20 - 30d8: £1.5d8
25 — 30d8: 2.0dB ENVIRODNMENTAL RATINGS.
ADT . v iein e -EXTENDED FREQUENCY RANGE UNITS AND OPTIONS e TEMPERATURE- .. ...... .=55°C TO +125°C (OFERATJNG)
200M18 OPTION - --. EXTENDED BANDWIOTH (200 MHz - 18 Gllz ~85'C T0 +125°C  (STORAGE)
30018 OPTION . ... EXTENDED BANOWIDTH (300 MHz — 1B GHz
1OM18 OPTION: - gé‘r%ﬁ?fpsgggpswmm 10 MHz ~ 18 GH) Ri{ R NTROL « JUMIDITY . ............ -MIL-STD—-202F, METHOD 1038 COND. B
(DIGIT. MIL—~STD—
OR AGT-2018-86 QOLDER PRAALOG CONIKOLLED). e SMOCK . oovvvvenen MIL-STD-202F, METHOD 213B COND. B
219 OPTICN. . EXTENDED BANDWIDTH Hz — 19 GHz) o VIBRATION. ............. MIL-STD-202F, METHOD 204D COND. B
FREQUENCY BANO OF 2 - 8 GHz ¢« ALTITUDE . ... ... ..... MIL-STD—-202F, METHOD 105C COND. B

REFER TO DATA

-9 BIT_ TRUE BINARY LOGIC

<10 BT TRUE BINARY LOGIC

-11 BT TRUE BINARY LOGIC

+12 BIT TRUE BINARY LOGIC

‘FREQUENCY BAND OF 10 MHz -- -2 GHz REFER TO DATA SHEET
AGT=-2050-60D=100 (SLUM LINE), FOR DIGITAL VERSION

SHEET AGT=2000-60DD=100 (SLUIM UNE)

FEMPERATURE CYCIE- - -

-MIL—STD-202F,

METHOD 1070 CONOC, A

A\

AMERICAN MICROWAVE CORPORATION
7311G GROVE RD., FREDERICK, MD. 21701
TEL: (301) 662—4700 FAX: (301) 662-4938

R MOUNTING SURFACE_UNPAINTED
M e ?ORDHTG SFEI_FDASTL ";3?sA%%D%XT%gE?smE?}:{%CYF gﬁmcﬁAL %%rcn APrRoma BuE PRODUCT FEATURE
O DATA SHE - A ot - - _
CONTROLLED UNITS REFER_TO_AGTN=2018-600D—-100 (SLIM LINE). WJ’?’ P8/ 05/97 AGT-2018~-80DD 100
SES. o .SPECIAL CUSTOMER SPECIFICATIONS U" o Uk 2-18 GHz, PROGRAMMABLE VARIABLE ATTENUATOR
HUTE THE AROVE SPECIFICATINNG ARE SUBJECT 10 CHANGE OR REVISION ?}/2 VA [}_,) r El a/j}rn ST I SO T T Wi T 55
T3




*

N/C
-V
+y
MSE

J3

LSE

GND
N/C

MG ADICITAL LINITY

INPUT (ANALDOG UNITS
GND

DRIVER CIRCUIT

15
0.._-_
o

013

o2 I

I

D/A
CONVERTER,

LINEARLIZER
DRIVER

3t}

S

O e e —— — -

o

71

1

I-SERIES

a— "

et =

I-SHUNT

FUN CTIONAL!CHEMATIC

RF SECTION

T]-SER]ES

7\

AMERICAN MICROWAVE CORPORATION
7311G GROVE RD., FREDERICK, MD. 21701
TEL: (301) 662-4700 FAX: (301) 662—4938

APFROVALS DATE
ORAWTE

WP porossog
CIHECKED

PRODUCT FEATURE

AGT-2018~-60DD-100
2-18 GHz, PROGRAMMABLE VARIABLE ATTENUATOR

SIZE A [ _SHEET 2 OF 2 [ DWG. ¥ 10p-4232
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AGT 2018-60DD
MULTI-OCTAVE PIN DIODE
ATTENUATOR/MODULATOR
0.3 - 18 GHz

FEATURES

® Solid State Reliability
® Absorptive Type

® Linearized

@ 8 Bit Digita! Control

DESCRIPTION

~ The AGT Suifix DD Series are digitally controlled linearized attenuator/modulators that operate
over the 0.3 to 18 GHz hand and are non-reflective at all attenuation levels. The units consist
of an AGT Seris Dual “Tee” Pad Pin Diode Attenuator and Integrated Hybrid Linearizers for
the Series and Shunt Diodes. The standard model covers the frequency band from 2 - 18 GHz
with a band extension option to 0.3 GHz.

FUNCTIONAL SCHEMATIC

43 v I~SERIES
+V -

||

D/A linearizer
canverier. driver

I

I-SHUNT [-SERIES I-SHUNT

REVISED 10/88

OCTOBER 9, 1997

Tel.: (301) 662-4700 )
( 73119 GROVE ROAD, FREDERICK, MARYLAND 21701 .- (301) 662-4938

410
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STANDARD SPECIFICATIONS

Frequency Range:
Insertion loss:

Attenuation Range:
Attenuation Flatness:

Accuracy: (see note 1)

Power Handling (Operating):

Power Handling (Survival):

Rise and Fali Time:
Monotonicity:
Control Characteristics:

Power Supply Requirements:

NOTES

2 . 18 Ghz (Standard Unit)
0.2 - 18 Ghz (Option 007)
4.5 dB, Maximum
0 - 60 dB (see noite 1
0-30 dB #1dB .

" 30-40 dB %z dB
40-50dB i3 dB
50 - 60 dB 5.5 dB
0 -10 dB +2 dB
10-20dB £1dB
20-40dB #1,5dB
40 - 60 dB 2 dB

- +20 dBm, (2 - 18 Gh2)
+10 dBm, (0.3 - 2 Ghz) Option 007 only
+30 dBm, Survival C
+27 dBm, Survival (Option 007)
3 microseconds, Maximum
Guaranteed
8 Bit Positive. True Binary. See Table 1
+12V, £5% @ 250 mA Maximum, 210 mA Typical
=12V, +5% @ 50 mA Maximum, 30 mA Typical

1. At.tgnuators are linearized to nominal (average) atteriuation over the operating band unless otherwise
specified. Attenuation range and accuracy are expressed in terms of nominal attenuation setting.

2. Option 6 Accuracy Insertion Loss and Flatness is as specified below: ' .
Flatness: 0-15dB #0.5dB Accuracy: 0-10 dB #2.0 dB
15.20dB £1.0dB 10-20dB £1.0 dB
20-25dB +1.5dB 20-304dB £1.5dB

25.30dB #2.0dB
Insertion Loss: 3.5 dB Maximum Control Voltage: G to +3V DC

3. Option 7 Flatness specifications are he same as standard unit

TABLE 1
3
PIN NO. 8 8T
1. GND
2. ANALOG INPUT
3, NC
4. GND
5. | 025dB(58) |
B. 0.5 dB
7 1.0 dB
8. 2048
8. 4048
10. 8.0 dB
11. 16.0 dB
12 320 dB
13, + Y
14, . -~V
15. NC
PROGAAMMING: POSITIVE TRUE. BINARY Q

REVISED ' %b-@" N"

OCTOBER 9, 1397
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AVAILABLE OPTIONS

1.81:2 .03 —
r— {46,0)
120 DIA, THRU

: Option No. Description

oot Two SMA male RF connectors

002 One SMA male and one SMA female"
RF connector )

003 - SMA female control connector
005 = 15V DC power supply
008 0 - 30 dB range (see Note 2)
0o7 - Extend frequency band 0.3 - 18 GHz (see Note 3)
008 Frequency Band 2 - 8 GH2

MECHANICAL DATA

{3.0) 4 HOLES

i e
1.800 - . ITT CANNON
45,7 S | R L DA-15P WITH
o ‘ D11051 JACKPOSTS.
' " MATING CONNECTOR
e FURNISHED.
[ N S
T EE“ ' WEIGHT: 85 Grams (307) approx.
J2 e 03 | .,_._g; . TOLERANCES: XX =.02 inches
e 66 P 1:050 ] Ezz'z)' —p l—— ) KXX =.005 inches
(15.8) (25,7] .
ENVIRONMENTAL F{ATiNGS

Temperature Range:
Operating: -55’ Cto +125° C
Storage: ~65° Cto +125° C
Humidity: MIL-STD-202C, Method 103E, Cond. B -
. {96 Hrs. @ 95%)
Shock: MIL-STD-202C, Method 213, Cond B
(TSG § msec)
Vibration: MIL-STD-202C, Method 204A, Cond. B
{06” double amplitude or 13G whichever,

is less). o
Altitude: MIL-STD-202C, Method 105C, Cond B
{50,000 ft.} '
Temp. Cycling: MIL-STD-202C, Method 102, Cond. B, 5 eycles. Q’) ?\
gi\ wp H
REVISED \(/
OCTOBER 9, 1297 @9 t"
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REVISIHS
0] nEV. DESEHFTON BATE I APPACVLD
DESCRIPTION A ORIGINAL RELEASE o253 JEG

AMC MODEL AGT-200D-60D-100 IS A BROAD BAND VARIABLE ATTENUATOR/
MODULATOR, 10db/VOLT ANALOG CONTROLLED (OTHER CONTROL VOLTAGES AVAILABLE)

SPECIFICATIONS

® FREQUEMCY RANGE - -+ cvovvrernens .
® [NSERTION LOSS - - v cvveeeee e

e ATTENUATION FLATNESS
(;1; i3 MAX!MUM) .................... .

® ATTENUATION ACCURACY. .. .....-.....n.

® SWITCHING TIME« - cvverrvreraennnrnenss
B YSWR. o ce it e

s RF POWER RATINGS
OPFRATING « -« -+ rremr v nnnanaas
SURVIVAL s r s s r e r i it e e

« CONTROL

® POWER SUPPLY . - v vt iineiiaiinanns
® CONNECTORS
RF INPUT/OUTPUT - -« o c oo e e
POWER AND COMNTROLS * ---:-vrecevr--

& SIZE -

MIECHANICAL OUTLINE

EM! Sl 5L I)Eﬂ TERMIMAL

2 P
g.35
\ , --| 045 r— !
10 MHz — 2.0 GHz MINIMUM T c — 0.18
. 0.50

2.5 dB MAXIMUM i W2 F CP Emﬁms_f
0-30 dB +0.5 dB MAXIMUM — }
30-50 dB +£1.5 dB MAXIMUM 040
50-860 dB +2.5 dB MAXIMUM gg}:gégL
1219, & 312 8
20—-50 dB £1.5 dB MAXIMUM #0.120 THRU 4 PLACES o
50-560 dB +2.0 dB MAXIMUM 1,800 o0
ghcll:- 12:;;:(7:1‘:11.4 OF::7;0TYPS$:AL 0.24 > 0.00 0.25
(@ 0dB ATTENUATION) H-v 4V CL GNp |_{ |

PIH ODIODE 1.050
+10 dBm CW MAXIMUM, +20 dBM TYPICAL ATTENUATOR
+30 dBm CW MAXIMUM AGT—2000-60D—100
zouu/vou ANALOG CONTROLLED e FSCM 60483
OTHER CONTROL VOLTAGES AVAILABLE) . s
+12VDC @ 250 mA MAXIMUM, (210 mA TYPICAL) <! @f——F
—12VDC @ 50 mA MAXIMUM, 530 mA TYPICAL) 'ﬂmm { 0.66

E - gy e J2{ [FRn
SMA FEMALE 0.25 = Nm ~ oug [l
SOLDER PIN CONTROL ] : L—
. 2.00° x 1.81" x 0.50" 2.00 0.38

ilO 015 x 0.100"
RF PIH 2 PLACES

AVAILABLE _OPTIONS

OTES:
REMOVABLE SMA (F) ¥) DIMEMSIONS ARE IN INCHES

ADY . . TWO SMA MALE RF CONMECTORS 2 PLACES 2) TOLERANCES: XXX £0.020
ADZ oo J1 SMA MALE, 12 SMA FEMALE XXXX £0.010
Y S P FOR EXTENDED FREQUENCY RANGE UNNS OF 2-18 GHz, ENVIRONMENTAL RATINGS.
T BT e eobn (%EIM"EN%“ZD;T% Wiz 18 GHz REEER © TEMPERATURE- . ------ ...~55C TO +125C (OPERATING)
CONTROTIED UNITS REFER TO 018~60D0~100 (SLIM LINE). -65'C TO +125C (STORAGE)
ADd . o 5dB/VOLT ANALOG CONTROL o [IUMIDITY . ... ... o oL MIL—STD-202F, METHOD 1038 COND. B
ﬁgg: -~-""'-':::§‘1§0\’?§ gg\ﬁ% CSEUPPLY # SHOCK - oo MiL~STD~202F, METHOD 2138 COND. B
AD7 - ..FOR HIGH SPEED UNITS OF <1 psec AND EXTENDED * VIBRATION. . oo MIL-STD-202F, METHOD 204D COND. B
FREQUENCY RANGE UNITS OF 2—18 GHz, 2—19 GHz. 0.3-18 ¢ ALTITUDE - ..ot MIL~5TD-202F, METHOD 105C COND. B
GHz AND 0.2—18 GHz REFER TC AGTN=2018-60D—=1Q0 s TEMPERATURE CYCLE.... . MIL—~STD—202F, METHOD 1070 COND, A
guXGILI;NE FOR_DIGITAL CO&I?SLIH%DE)UNWS REFER  ERICAN MICROV 0 o N
AMERIC [CROWAVE RPORATIO
AOB. oo gg,?_gg%g'}ggggzqggﬁgmurﬂgHREFER 10 Fa\\\ 7311G GROVE RD., FREDERICK, MD. 21701
ADG . MOUNTING SURFACE UNPAINTED %J }{/( TEL: (301) B662—-4700 FAX: {301) 662-4938
A1Q-.....-----... BLIND MATE CONNECTORS P -
§CS . oo SPECIAL CUSTOMER SPECIFICATIONS Ao PRODUCT FEATURE
%L m*m‘iV(f@ aH 28700 AC'I‘—.?OOO—BOD—-lOO
T ,‘ i 10 Mz — 2 GHz, VOLTAGE VARIABLE ATTENUATOR
HOTE THE ALOVE SPECIFICATIONS ARE SUBJECT TO CHANGE OR REVISION 5l‘.| F “_LL 4#97 S I TR [ we F 150=3379
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FFUN CTIONAL.D'CHEMAT IC .

DRIVER CIRCUIT R SECTION

_v i
v o | 1‘ 1-SERIES
it

I-SERIES = =
oo — . A L |
INPU ol le ol i
AR ne U S L S o=
GND o-] | L -
[-SHUNT

= I % I-S1INT I
L - -
ko]
AMERICAN MICROWAVE CORPORATION
l\\\ 7311G GROVE RD., FREDERICK, MD. 217Q1
TEL: (301) 662-4700 FAX: (301) 662—4938
podiidian s ’ PRODUCT FEATURE
mw?i{/y’y 01/28/09 AGT-2000-G60D—-100 _
CIKCKED 10 MHz — 2 GHz, VOLTAGE VARIABLE ATTEMUATOR
: SIZE A | SHEET 2 OF 2 1 owe. f 100-4279

15

4



91

.

DESCRIPTION

AMC MODEL. AGT-2000-60D IS A BROAD BAND VARIABLE ATTENUATOR
MODULATOR, 10db/VOLT AMALOG CONTROLLED (OTHER CONTROL VOLTAGES AVAILABLE)

SPECIFICATIONS

¢ FREQUENCY RANGE
® INSERTION LOSS - -

REVISIONS

TONE] MEV

uESCAFTIOR

DATE

APFPRIVED

A

ORIGINAL RELEASE

MECTIANICAL. OUTLINE

CONTROL
SOLDER GROUND
TERMINAL—\ TERMIHAL 7

EM| SOLDER TERMINAL
e .10 MHz - 2.0 GHz MINIMUM 2 PLACES i
e eiieaa e - 2.5 dB MAXIMUM o

e ATTEMUATION FLATNESS

(£ dB MAXIMUM) - -

® ATTENUATION ACCURACY: « .v.vvvnnnnn. .

¢ SWITCHING TIME- - --
® VSWR- o

& RF POWER RATINGS
OPERATING -----
SURVIVAL- -+ - -~

o CONTROL

® POWER SUPPLY: .-

¢ CONNECTORS
RF INPUT/OUTPUT -

POWER AND CONTROLS - -+ vorre-omsr s

® SIZE- i

- 0=30 dB £0.5 dB MAXIMUM
30—-50 dB £1.5 dB MAXIMUM
50-60 dB x2.5 dB MAXIMUM
0-10 dB $2.0 dB MAXIMUM
10—-20 dB £1.0 dB MAXIMUM
20-50 dB £1.5 dB MAXIMUM
50—-60 dB 42.0 dB MAXIMUM

ON: 25 nsec OFF: 10 psec

. 2.0:1 MAXIMUM , 1.75 TYPICAL
(@ OdB ATTENUATION)

+30 dBm CW MAXIMUM

10dB/VOLT ANALOG CONTROLLED
(OTHER CONTROL VOLTAGES AVAILABLE)

—12VDC @ 50 mA MAXIMUM

SMA FEMALE
SOLDER PIN CONTROL

................... . 2_00"_ x 1.81" x 0.88"

AVAILABLE OPTIONS

AQ1
AD2 .o
AQ3

A8 -

SOSe e

NOTE THE ABOVE SPECIFICATIONS ARE SUBJECT YO CHANGE OR REVISION

TWO SMA MALE RF CONNECTORS
J1 SMA MALE, J2 SMA FEMALE

FOR EXTENDED FREQUENCY RANGE UNITS OF

2—18 GHz, 2-19 GHz, 0.3—18 GHz, D.2—18 GHz,

10 MHz—18 GHz AND ANALOG CONTROLLED REFER TO
AGT~2018-60D—100 (SLIM LINE VERSION) DATA SHEETS. FOR
DIGITAL CONTROL REFER TO AGT—2018-60DD=100 (SLM LINE)
5dB/VOLT ANALOG CONTROL

+15 VDC POWER SUPPLY

0 70 30 dB RANGE

+10 dBrm CW MAXIMUM, +20 dBM TYPICAL

+12VDC @ 250 mA MAXIMUM 5210 mA_TYPICAL) !
30 mA TYPICAL) lmj

1

hY

}) ({‘) o.ias

i

04/98,/03

AEC

0.35 b t
—0.75
1.20
—1.65 ,
1,800 - ——0.10
I —1 |
oz | i Awesil 0.20
—[éd -v +v cm. fouo &
PIN DIODE
ATTEHUATOR
1.050 AGT—-2000-60D
FSCM 60483
s/ 1.81
® - @
P =
=1 J1 J2 =
2w out| =¥y 55
0.38 t
N 2.00S -
MA
NGTES:
2 PLACES 1) DIMENSIONS ARE IN INCHES
2) TOLERANCES: XXX 0.020
ENVIRONMENTAT,_RATINGS 3 weigr: 22oR0% %08 0z

¢ TEMPERATURE- -+ ---.-... . —-55'C TO +125C (OPERATING)
-85C TO +125°'C (STORAGE)

» HUMIDITY
+ SHOCK

« VIBRATION
s ALTITUDE

s TEMPERATURE CYCL

MIL—$TD-202F, METHOD 1038 COND.
MIL-STD-—~202F, METHOD 2138 COND.

MIL—STD~202F, METHOD 204D COND.
MIL—~STD—202F, METHOD 105C COND.

MIL—STD—-202F, METHOD 1070 COND.

»>» MO D om

FOR HIGH SPEED UNITS OF <1 pisec AND EXTENDED
FREQUENCY RANGE UNITS OF 2-18 GHz, 2-19 GHz, 0.3—18
GHz AND 0.2—18 GHz REFER TO AGTN--2018—60D—100C (SLIM

LINE). FOR DIGITAL CONTROLLED UNHS REFER TO DATA
SHEETS = = e (SLIM LINE)

A\

FOR DIGITAL CONTRQL UNITS REFER TO AGT-2000-60DD—100

APPROVALY

-AMERICAN MICROWAVE CORPORATION
7311G GROVE RD., FREDERICK, MD. 21701
TEL: (301) 662-4700 FAX: {301) 662—4938

.54

{SLIM LINE VERSION) DATA SHEETS. )ﬁ /{ N
SPECIAL CUSTOMER SPECIFICATIONS ,{ L

WP

Pests/ 2y

MOUNTING SURFACE UNPAINTED
[ 8t

T

PRODUCT FEATURE
AGT-2000-60D

10 MHz — 2 GHz, VOLTAGE VARIABLE ATTENUATOR

e ool

SIZF A I SHFEY t OF 2 |

nwo, £ 100-3127-3




DRIVER CIRCUIT

-v
W Om———— |

ANALDG
INPUT

GHD 01

LINEARIZER
DRIVER

1-SERIES
I

f—
I=-SHUNT

1

FUNCTIONA’S CHEMATIC

RFF SECTION

T 3-SERIES
n% Ié ™ u% %u g §u
4 @il —f—t——| g p—t—i—o =
I B QI-SIIUNT ~ I
‘ AMERICAN MICROWAVE CORPORATION
[\\\ 7311G GROVE RD., FREDERICK, MD. 21701
TEL: {(301) 662-4700 FAX: {301) 662-4938
Arpros = PRODUCT FEATURE
m":‘u{y.g) pe/2s/ /04 AGT—ZOOO—GOD
T 10 MHz — 2 GHz, VOLTAGE VARIABLE ATTENUATOR

SIZE A 1 SHEET 2 OF 2 | WG, 10n=012753
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DESCRIPTION

AMG MODEL AGT—-2000—70D 1S A BROAD BAND VARIABLE ATTENUATO

MODULATOR,

10db/VOLT ANALGG CONTROLLED (OTHER CONTROL ‘JOLT}(GES AVAILABLE).

REVISIONS

TOHE]

LESCRIFTION

[ 2 ] APFROVED

MECIIANICAT. OQUTLINE

os/28708 AKC

A | ORIGIMAL RELEASE, JOB # 212313-1E

SPEC[FICATIONS EMI SOLDER TERMIMAL Cg!l‘_llT)légL CROUND
® FREQUENCY RANGE - -« --.0oo oo 10 MHZ—2.0 GHz MINIMUM 2 PLACES \ TERMINAL — TERMINAL
® JMSERTION LOSS - « v ovvvrvrrnnnnnns - 2.5 d8 MAXIMUM } N /
o ATTENUATION FLATNESS 0.25 é !
(£ dB MAXIMUMY -« ovvoenenrean 0-30 dB %0.5 dB MAXIMUM 0.88
- 30-50 dB 1.5 dB MAXIMUM f i o |
50-70 dB £2.5 dB MAXIMUM
® ATTENUATION ACCURAGY: -« :--+vonvvrn. 0-10 dB %2.0 dB MAXIMUM 0.34
1020 dB 1.0 dB MAXIMUM -
20-50 dB £1.5 dB MAXIMUM —~0.35 1+
50-70 dB £2.0 dB MAXIMUM 0,75 —=
® SWITCHING TIME- -+ - - veveeeacinnns ON: 25 psec OFF: 10 nsec 120 s
® VEWR: . 2.0:1 MAXIMUM , 1.75 TYPICAL | - 1.800 } ~—'0.10 i
(@ 0dB ATTENUATION) — g’-
e RF POWER RATINGS 024 | oy 025 J| 0.20
OPERATING - -- - n v rsevseeen e +10 dBm CW MAXIMUM, +20dBm TYPICAL. bl ~v + o<1 towo &
SURVIVAL: + =+ s crrrmeesmneinens +30 dBrm CW MAXIMUM e
® CONTROL « - vvmveenitt it 0d8/VOLT ANALOG CONTROLLED ATENUAIOR
: EOTH R CONTROL VOLTAGES AVAILABLE) 1.050 AGT—2000-70D
® POWER SUPPLY -+« cvrrereenaiannnns +15VDC @ 250 mA MAXIMUM
—15vDC @ 50 mA MAXIMUM FSCM 80483
e CONNECTORS s/ 1.81
RE INPUT/QUTPUT .-+ vvvveen e SMA FEMALE AEACAN (4]
POWER AND CONTROLS -~ ---+++:+---+-- SOLDER PIN CONTROL 0.66 mgmm“
8 SIZE . e . 2.00" x i.81" x 0.88" mﬁ ey g2 Ekm
AVAILABLE OPTIONS W i |3 025
AOT - oo J1 SMA MALE, J2 SMA FEMALE _.| 0.38 .00
AOZ - - revnnennn JWO SMA MALE RF CONNECTORS . SMa (F)__/ NOTES:
AD3. o FOR DIGITAL UNIT REFER TOQ AGT—2000-700DD DATA SHEET 2 PLACES t} DIMENSIONS ARE 1M INCHES
ROk« ceennnns. 508/VOLT ANALOG CONTROL 2 TOLERANCES: R Eoeaa
ADS - oo MOUNTING SURFACE UNPAINTED 3) WEIGHT: xH0¢ k000
AOB- - veornennn EXTENDED BANDWIDTH, SLOW SPEED AND 60 dt(a AWENUA)TION RANGE ENVIRONMENTAL RATINGS * ¥ N
REFER TO DATA SHEETS AGT—2018—600—100 (SLM LINE). FOR OIGITAL EMPE . _55C 10 4125
CONTROLLED UMIT REFER TO AGT—2018—B60DD—100 (SLIM LINE). * TEMPERATURE _22-3 Tg ::1%2?: ‘??,ESQ{L;‘S’
(SPECIFY FREQUENCY)
3T IR 2 GHz TO 18 GHz ¢ MUMIDITY ................ MIL—-STD-202F, METHOD 1038 COND. B
219 - B ------- ZOgHz 1T0T(1391(;Hé «SHOCK ... ... oo MIL-STD—202F, METHOD 2138 COND. B
Z00MIS: 1 EgR Mk 10 18 g = VIBRATION. .. .. ... . MIL-STD~200F, METHOD 204D COND. B
TOMIG - vvv e 10 MHz TO 18 GHz « ALTITUDEE . ........... ... .MIL-STD-202F, METHOD 105C COND. B
A7 e HIGH SPEED UNIT 1SECY AND. 60 dB ATTENUATION RANGE REFER TO TEMPERATURE CYCLE..... MIL-STD—-202F. METHOD 107D COND. A
DATA SHEETS UQQTN(-QME 60D—-100 (SLIM LINE) FOR OIGITAL :
COMTROLLED UNITS REFER 10 AGIN—2018-600D—100 Al 8 MI WAVE CORP )
(SLIM LINE). (FREQUENCY RANGE OPTIONS I\\\ AM[}&‘E%AEIRO{BE %EOFR%DE;QI el MD 02?%;11 ION
YL DREERRETERR 2 GHz TO 18 GHz : : - » MD.
219 e s 7 GHz TO 19 CHz ‘w //// TEL: (301) 662—4700 FAX: (301) 662-4938
300M18- - ---- -300 MHz TO 18 GHz \ | s are PRODUCT TEATURE
200M18- +----- -200 MHz TO 18 Giiz ﬁ’w - iy '
SCS. ............ SPECIAL CUSTOMER SPECIFICATIONS st~ | " gpp posrssos AGT-2000-70D
TS o 10 Milz — 2 GHz, VOLTAGE VARIABLE ATTENUATOR
NOTE: TIE ABOVE SPECIFICATIONS ARE SUBJECT TO CILNGE OR REVISION 5(7 f M ,UA goh/q«, T I SFF T OF 2 [ e T ioR-3137=4
v '
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FUNCTIONAL®SCHEMATIC

DRIVER CIRCUIT

WV O
LIMEARIZER
AWNLDG DRIVER
INPUTY
GND 0'———‘]
=

H—

4-19

RF SECTI_ON
I-SERIES
b T 1-SERIES
ué JE ué gu i %u
_—”” 2 @} ! Iﬂ I . I a —® =
I ; 1-SHUNT ;‘[
AMERICAN MICROWAVE CORPORATION
I\\\ . 7311G GROVE RD., FREDERICK, MD. 21701
TEL: (301) 662—4700 FAX: (301) G62-4938
Arrmoms owre PRODUCT FEATURE
a7 ; AGT—-2000-70D
M'E{.f'j) L 10 MHz — 2 GHz, VOLTAGE VARIABLE ATTEMUATOR
' SZE A I SHEET Z QF 7 __ | DG, £ i00-3177=4
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REVISIONS
DESCRIPTION z0n| wov. LESCRIPTON BATT APPROVED
A ORIGINAL RELEASE 09/05/9M Bl

AMC MODEL AGT-2018-—
MODULATOR, 10dB/VOLT

SPECIFICATIONS

e FREQUEMCY RANGE -
® |NSERTION tOSS -

o ATTENUATION FLATNESS
(+ dB MAXIMUM)

* ATTENUATION ACCURACY-

® RISE & FALL TIME - - - .-

e RF POWER RATINGS
OPERATING -~ - -~

SURVIVAL: « v+ v o nr
e CONTROL

@ POWER SUPPLY - -+« v+ v vvvrvmenrrann

* COMMNECTORS
RF INPUT/OUTPUT- - - - .

POWER AND CONTROLS - ----:-r 0o

60D-100 IS A BROAD BAND VARIABLE ATTENUATOR/
ANALOG COMTROLLED

R 2.0~18.0 GHz MINIMUM

R 4.5 dB MAXIMUM

MAXIMUM
MAXIMUM

D-30 dB 1.0 dB
30-~40 dB 12.0 dB

40-50 dB +3.0 dB

50—60 dB
0-10 db
10-20 dB

+5.5 dB

+2.0 dB
+£1.0 dB

20~40 dB8 £1.5 dB

MAXIMLIM
MAXIMUM
MAXIMUM
MAXIMUM
MAXIMUM

MECHANICAL OUTLINFE
EM4) SOLDER TERMINAL

2 PLACES O35 e
—-| 0.45

(F“‘F"

— ¢

(L?— ' ,

o.:so

40

\—CONTROL

40--60 dB £2.0 dB MAXIMUM
3 nsec MAXIMUM

2.2:1 MAXIMUM

- +20 dBm CW MAXIMUM
+10 dBm Soa eliz OR BELOW)

+30 dSm CW MAXIM

+27 dBm (0.3 GHz OR BELOW)

10d8/VOLT ANALOG CONTROLED

+12V0C @ 250 mA MAXIMUM, 210 mA TYPICAL
—12VDC @ 50 mA MAXIMUM, 30 mA TYPICAL

SMA FEMALE
SOLDER PIN CONTROL
2.00" x 1.817 x 0.50"

FLATMESS:

¢ — 15dB8: 10.54d8
15 — 20dB: £1.0dB
20 — 25dB: 3:1.5dB

TWO SMA MALE RF CONNECTORS
J1 SMA MALE, JZ SMA FEMALE
BLIND MATE CONNECTORS
5dB/VOLT SENSITMITY

+£15vDC POWER SUPPLY

0 70 30 dB RANGE

ACCURACY: O — 10dB: *2.0dB
10 —~ 20dB: +1.04B

20 -~ 30dB: £1.54B

25 -~ 3048: £2.0d8

200M18 OPTION -
300M18 OQPTION .
10M18 OPTION -
219 OPTION. -

- -FOR HIGH SPEED =<1 nsec DIGITAL CONTROLLED UNITS AND

EXTEMDED FREQUENCY RANGE UNIT AND OPTIONS
EXTENDED BANDWIDTH {200 MHz — 18 GHzg
EXTENDED BANDWIDTH {300 MHz ~ 18 GHz
EXTENDED BANDWIDTH {10 MHz — 18 GHi)
EXTENDED BANDWIDTH (2 GHz — 19 Ghz)
FREQUENCY BAND OF 2 — 18 GHz
FREQUENCY BAND OF 10 MHz - 2 GHz REFER TO DATA SHEET
AGT—2D00-600-100 (SLIM LINE), FOR DIGITAL VERSION
‘REFER 1O DATA SHEET AGT—2000-60DD—100 (SUM LINE)

SOLDER
TERMINAL
#0.120 THRU 4 PLACES

1.800
0.24 ?l" nn"

i T -V, v CIL
PIN DIODE
ATTENUATOR

AGT-2018-600—100

FSCM 60483

1.81 S/t

AMIAAH
o,
WAL 3 URA

- J1
IN

Z 2.00
20.015 » 0.100"

RF PN 2 PLACES NOTES:
REMOVABLE SMA (F) 1) DIMENSIONS ARE IN INCHES

2 PLACES 2) TOLERANCES: X)0( #0.020
X000 £0.010

+0.10

4
JL 0.20 0.25

CHD () {

1.050

J——l

0.38
TYP.

ENVIRONMENTAL RATINGS

o TEMPERATURE- ... -« . . ~55C TO +125C (OPERATING)
—65'C TO +125C  (STORAGE)

o [TUMIDITY . -MIL-STD--202F, METHOD 103B COND.

* SIIOCK e MIL-STD--202F, METHOD 2138 COMD.

« VIBRATION- . -.......... .MIL-STD-202F, METHOD 2040 COND.
« ALTITUDE . ... vnn -MIL-STD-202F, METHOD 105C COND.

JTEMPERATURE CYCIE- .. : MIL-STO—-202F, METHOD 1070 COND,

> o0 wom

EXTENDED FREQUENCY RANGE REFER TQ DATA SHEET
AGTN-2018-60DD—100 (SLIM LINE). FOR HIGH SPEED ANALOG

[ 0

-SRECIAL CUSTOMER SPECIF!CAHONS
NOTE: THE ABOVE SPECIFICATIONS ARE SURJECT TO CHANGE DR REVISION

CONTROLLED UMIT REFER TQ AGTN—2018—600~100 (SUM LINE).

AMERICAN MICROWAVE CORPORATION
7311G GROVE RD., FREDERICK, MD. 21701
TEL: {301) 662—-4700 FAX: {301) 662-4938

MOUNTING SURFACE UNPAINTED
FOR DIGITAL CONTROLLED UNITS REFER TO AGT-2018-50DD-100

DATE

PRODUCT FEATURE

AGT-2018-60D-100

he /05701

(SL'M LINE), ?Lp){/ff}

A8

2-18 GHz, VOLTAGE VARIABLE ATTENUATOR

iy

SIZE A | SHFFT_1_OF 2 [ fwc_ J 1004233




DRIVER CIRCUIT

-V o—

+V O

ANAL DG
INPUT O]

GND 01

LINEARIZER
DRIVER

I-SERIES
-—-—i}

—_._.._-—D...
[-SHUNT

L

FUNCTIONAMSCHEMATIC — @

RF SECTION

TI-SERIES

—+9

J2

A\

AMERICAN MICROWAVE CORPORATION
7311G GROVE RD., FREDERICK, MD. 21701
TEL: {301) 662—4700 Fax: (301) 662-4938

MPPROVALS DATE

oA

1{/ij besas/oh

CIECKED

PRODUCT FEATURE
AGT-2018-60D~100
2-18 GHz, VOLTAGE VARIABLE ATTENUATOR

SITE A 1 SHEET 2 OF 2 [ OWC. f 100—4233
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AGT-2018-60D
MULTI-OCTAVE PIN DIODE
ATTENUATOR/MODULATOR
0.3 - 18 GHz

FEATURES

® Solid State Reliability
® Absomtive Type

® linearized

® Voltage Controiled

DESCRIPTION

The AGT Suffix D Series are voltage controlied linearized attenuator/modulators that operate
over the 0.3 to 18 GHz band and are non-reflective at all attenuation levels. The units consist
of an AGT Series Dual “Tee” Pad Pin Diode Attenuator and Integrated Hybrid Linearizers for
the Series and Shunt Diodes. The standard model covers the frequency band from 2 - 18 GHz
with a band extension option to 0.3 GHz.

FUNCTIONAL SCHEMATIC

T I-SERIES

I-SERIES ? f I-SHUNT

I~SHUNT ' LINEARIZER L0 +12v
CONTROL (Q——] VOLTAGE — CURRENT el — 12V
DRIVER P—O GROUND

REVISED
OCTOBER 9, 1997

( 7311G GROVE ROAD, FREDERICK, MARYLAND21701  [oF gg};gg‘;:jggg
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SPECIFICATIONS

Frequency Range: 2 - 18 Ghz (Standard Unit) :
0.3 - 18 Ghz (Option 007) .

Insertion loss: 4.5 dB, Maximum

Attenuation Range: _ G - 60 dB (see note 1)

Attenuation Flatness: 0-30 dB +1dB

30-40dB *2dB
40 - 50 dB *3 dB.
50 - 60 dB #5.5 dB
Accuracy: (see note 1) Q -10 dB*2dB
10-20dB £1dB
20-40dB #1.5dB
40 - 60 dB 22 dB

Power Handling (QOperating): +20 dBm, (2 - 18 Ghz)
+10 dBm, (0.3 - 2 Ghz) Option 007 only
Power Handling (Survival): +30 dBm, Survival
+27 dBm, Survival (Cption 007)
Rise-and Fail Time: 3 microseconds, Maximum
Monotonicity: Guaranteed !
Control Characteristics: Range: 0to+86vV DC

Transfer Function: 10 dB/Volt
Input Impedance: 10K Chms

Power Supply Requirements: +12V, +59% @ 250 mA Maximum, 210 mA Typical
’ <12V, #5% @ 50 mA Maximum, 30 mA Typical

NOTES .
1. At;e:nuators are linearized to nominal (average) attenuation over the operating band unless otherwis
specified. Attenuation range and accuracy are expressed in terms of nominal attenuation setting.

2, Option 6 Accuracy Insertion Loss and Flatness is as specified below:

Flatness: 0-15dB +0.5dB - Accuracy: 0-10 dB£2.0dB
15.20 dB 1.0 dB 10-20 dB £1.0 dB
20 .25 dB +1.5 dB 20 - 30 dB +£1.5 dB

25-30 dB £2.0dB
insertion Loss: 3.5 dB Maximum Contraol Voltage: 0 to +3V DC

3. Option 7 Flatness specifications are the same as standard unit

ENVIRONMENTAL RATINGS

Temperature Range:
Operating: -55° Cto +125° C
Storage: —=65° Cto +125° C _
Humidity: MIL-STD-202C, Method 1038, Cond. B
(S8 Hrs. @ 95%)
Shock: MIL-STD-202C, Methad 213, Cond. B
(75G, 6 msec)

Vibration: MIL-STD-202C, Method 204A, Cond. B
(06" double amplltude or 15G whichever
is less).

Altitude: MIL-STD-202C, Method 105G, Ccnd 8 A W?

(50,000 11, \ &L .
T
Temp. Cycling: MIL-STD-202C, Method 102, Cond. D, § cycles. \> Bh \ i ]

REVISED
OCTOBER 8, 1997
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AVAILABLE OPTIONS

Option No, Description
001 Two SMA male RF connectars
002 Ons SMA male and one SMA female
RF connecgtor
2433 SMA female contrel connector
004 5 dB/Volt sensitivity
Q03 = 15V DC power supply
005 0 - 30 dB range {see Note 2)
007 Extend frequency band 0.3 - 18 GHz (see Note 3)
008 Frequency Band 2 - 8 GHz

MECHANICAL DATA
Dimensions and Weights

.38 {9,7) FOR SMA FEMALE
.50 (12,7} FOR SMA MALE

55
(16.8) i e 1050
L @D 25=.03
N 35 e (6,4)
K 2 B 8.9
p (28 ‘ 1 . EMI
v v i h 4 : ! SOLDER
' ..V - -75
200'-'03 ' :;: Il (15,0 $ ggNDTROL
50,3) : LDEA
=08 ¥ 120 : Iorm
¥ (30,5} Q‘ &
1,800 { GND
' —_ Y158 @’/ Sl
(45|.7) CoNT. | B @20 ZAM
]
¥ _é{
v 2 (‘Lr GND P=0=ﬂ - :
! M e O 4
! jJ’\_ 120 DIA. THRU
(3.0) 4 HOLES
1.81=.03
—— —> > — .54
(46,0 (3.72)
4 e g7

RF CONN (2)
SMA FEMALE

WEIGHT; 35 GRAMS (3 0Z) APPRQX,

TOLERANCES: XX = .02 INCHES

XXX = 005 INCHES

REVISED

OCTOBER 9, 1897
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.ZCTION

5.0

5.1

0.5TO 18 GHz

(SIZE: 1.8" x 2.0" x 0.57)

0.5TO 18 GHz

FA\\Y

5.2

5.3

54

0.5TO 18 GHz

5.2.6

5.2.7

5.2.8

0.5TO 18 GHz

0.5TO 18 GHz

wn
&=
+3

PRODUCT DESCRIPTION PAGES

HIGH SPEED (< 1uSec) DVAN, VVAN, CVAN-OCTAVE BAND,
VARIABLE ATTENUATOR SERIES.
¢ DIGITAL: DVAN
® ANALOG/VOLTAGE: YVAN
o CURRENT: CVYAN

 CONTROLLED ATTENUATORS v« v et evveeereemnsennnnnn, 5.0 TO 5-2
TYPICAL DATA ON OCTAVE BAND 0.5 TO 18 GHz, '
500ns HIGH SPEED, 60dB DYNAMIC RANGE,
@ DIGITALLY YARIABLE: DVAN
® VOLTAGE YARIABLE: YVAN
o CURRENT VARIABLE: CVYAN
ABSORPTIVE PIN DIODE ATTENUATORS WITH
REMOVABLE SMA RF CONNECTORS FOR
SURFACE, MOUNT CAPABILITY  +vovrevernnonernensnnenennnnn. 5-4
(DVAN/VYAN/CVAN) SPECIFICATIONS: (E : EXTENDED BAND)

FREQUENCY RANGE  MODEL NUMBER
0.5 TO 1 GHz 0510
0.4 TO 1.25 GHz 0510 & 'ovveeeree e, 5-5TO 5-7
1TO 2 GHz 1020
0.75 TO 2.25 GHz 7)) A 5.5TO 5.7
2 TO 4 GHz 2040
1.5 TO 4.5 GHz 2040E - etere e, 5.-5TO 5-7
2.5TO 5 GHz 2550
1.9 TO 5.6 GHz 221 5.5 TO 5-7
4TO 8 GHz 4080
3 TO 9 GHI 4080E - IR R R R R R EREE)] 5"5 TO 5"7
5TO 10 GHz 5010
3.75 TO 11.25 GBHz 5010E ........ e rarenreaernen " . 5-5TOS7
6 TO 12 GHz 6012
4570 13 GHz G012E ©vvvueeenenennnnnns ereeen 5-5TO 5-7
8 TO 18 GHz 8018
6 TO 18 GHz 113 N 5-5 TO 5-7
DVAN/VVAN/CVAN OPTIONS, STANDARD MODELS,
AND HOW TO ORDER «1'vverrenrenrnenennnnenensnnnans 5.8 TO 5-10
MECHANICAL OUTLINES FOR STANDARD DVAN
(DIGITAL VARIABLE ATTENUATOR) MODELS:
EREQUENCY RANGE MODEL NIIMBER

0.5 TO 1.0 GHz DVAN-0510-60-8
1.0 TO 2.0 GHz DVAN-1020-60-8 «ovvvrennnrnnnnnnnnnn. 511
2.0 TO 4.0 GHz DVAN-2040-60-8
2.5 TO 5.0 GHz DVYAN-2550-60-8 - ..0vverenenrrnnnnnnnns 5-11

5-0



PRODUCT DESCRIPTION

SECTION
54.3 4.0 TO 8.0 GHz DVAN-4080-60-8
5.0T010.0 GHz DVAN-5010-60-8
6.0 TO 12.0 GHz DVAN-6012-60-8 ........ccvvivercennnns 5-12
54.4 8.0 TO 18.0 GHz DVAN-8018-60-8 .............c.ciieintn. 5-12
5.5 0.5TO 18 GHz MECHANICAL OUTLINES FOR STANDARD VVAN
MODELS
WITH MULTIPIN CONNECTORS:
FREQUENCY RANGE MODEL NUMBER
5.5.1 0.5TO 1.0 GHz VVAN-0510-60-MP
: 1.0 TO 2.0 GHz VVAN-1020-60-MP ......coviinunnnnanns 5-13
5.5.2 20T0 4.0 GHz VVAN-2040-60-MP
25TO 5.0 GHz VVAN-2550-60-MP ..........cc00nnnnnns 5-13
5.5.3 4.0TO 8.0 GHz VVAN-4080-60-MP
5.0 TO 10.0 GHz VVAN-5010-60-MP
6.0 TO 12.0 GHz VVAN-6012-60-MP ...........ccvvvnnnnn 5-14
554 8.0 TO 18.0 GHz VVAN-8018-60-MP .........cciiinnnn.
5.6 0.5TO 18 GHz OTHER CONTROL CONNECTOR OPTIONS AVAILABLE
ON YVAN (VOI . TAGFE VARJABLE) ATTENUATORS:
¢ SP : SOLDER PIN CONTROL CONNECTOR ............... 5-15TO 5-16
o SMA : SMA CONTROL CONNECTOR ........00vviinnnens 5-15TO 5-16
¢ SMC: SMC CONTROL CONNECTOR ......covvvvnniinnes 5-15TO 5-16
5.7 0.5TO 18 GHz MECHANICAL OUTLINES FOR v
ATTENUATOR) MODELS WITH OPTIONAL CONTROL
CONNECTORS:

¢ SOLDER PIN CONTROI. CONNECTOR
EREQUENCY RANGE  MODEL NUIMBER

3.9.1 0.5TO 1.0 GHz VVAN-0510-60-SP

1.0 TO 2.0 GHz VVAN-1020-60-SP .....ovvviiinninannnns 5-17
5.7.2 2.0 TO 4.0 GHz VVAN-2040-60-SP

2.5TO 5.0 GHz VVAN-2550-60-SP ......ovvivvnverannnns 5-18
5.7.3 4.0 TO 8.0 GHz VVAN-4080-60-SP

5.0 TO 10.0 GHz VVAN-5010-60-SP

6.0 TO 12.0 GBz VVAN-6012-60-SP ....cooveviiinnnnnnnnn 5-19
5.7.4 8.0 TO 18.0 GHz VVAN-8018-60-SP ......c.vvvvvnnninenn.

5-1



. SECTION

5.7.5

5.7.6

5.7.7

5.7.8

5.7.9

5.7.10

5.7.11

5.7.12

PRODUCT DESCRIPTION

0.5TO 1.0 GHz
1.0 TO 2.0 GBz
2.0TO 4.0 GHz
25TO 5.0 GHz
4.0 TO 8.0 GHz
5.07T0 10.0 GHz
6.0 TO 12.0 GHz

8.0 TO 18.0 GHz

VVAN-0510-60-SMA
VVAN-1020-60-SMA

VVAN-2040-60-SMA
VVAN-2550-60-SM A

VVAN-4080-60-SMA
VVAN-5010-60-SMA
VVAN-6012-60-SMA

VVAN-8018-60-SMA

o SMC CONTROL CONNECTOR
FREQUENCY RANGE MODEL NUMBER

0.5TO 1.0 GHz
1.0 TO 2.0 GHz

2.0TO 4.0 GHz
25TO 5.0 GHz

4.0 TO 8.0 GHz
5.0 TO 10.0 GHz
6.0 TO 12.0 GHz

8.0 TO 18.0 GHz

5-2

YVAN-0510-60-SMC
VVAN-1020-60-SMC

VVAN-2040-60-SMC
VVAN-2550-60-SMC

VVAN-40806-60-SMC
VVAN-5010-60-SMC
YVAN-6012-60-SMC

VVAN-8018-60-SMC

PAGES
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TYPICAL DATA
ON
OCTAVE BAND
0.5 TO 18.0 GHz
500nS, HIGH SPEED

60dB DYNAMIC RANGE

- DIGITALLY VARIABLE (DYAN)
VOLTAGE VARIABLE (VVAN)
AND

CURRENT VARIABLE (CVAN)
ABSORPTIVE, PIN DIODE ATTENUATORS
WITH

REMOVABLE SMA RF CONNECTORS FOR
SURFACE MOUNT CAPABILITY

DVAN AND VVAN
SERIES
ATTENUATORS

DESIGNED
BY
A. E. GORWARA

REPORTED
BY
P. D. WOOD

JANUARY 29, 1996

( 7311 G GROVE ROAD, FREDERICK, MARYLAND 21704 ® Tel. (301)662-4700 e Fax (301) 662-4938 )
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DVAN & VVAN SERIES
OCTAVE BAND
0.5 TO 18.0 GHz
VARTABLE ATTENUATORS

® 60dB DYNAMIC RANGE

¢ LATCHING STROBE CAPABILITY

® 500 nSEC., MAXIMUM SWITCHING SPEED

e 310,11 & 12-BIT DIGITALLY VARIABLE MODELS(DVAN)

e 5dB & 10dB/VOLT, VOLTAGE VARIABLE MODELS (VYAN}

¢ REMOVABLE SMA RF CONNECTORS FOR SURFACE MOUNT CAPABILITY

SPECIFICATIONS:

MODEL 7 FREQUENCY INSERTION | VSWR | FLATNESS
(DYANVVAN) RANGE LOSSpan MAT) @ 10dB @ 2048 @ 40dB @ 6dB

0510 0.5t0 1.0 GHz 2.0 48 2.0:4 +0.45 dB 40.8 B +1.5 dB +1.6 dB

0510E 0.4 t0 1.25 GHx 2548 2.2:1 +0.65 dB +1.5 dB +3.0 B +3.5 dB
(Exte ndrd Baodutcth)

1020 1.0102.0 GHz 2048 2.0:1 +0.4% dB 208 dB | +1.8 a8 +1.6 dB

1020E 0.75 10 225 GHz 2.5 4B 2.2:1 £0.65 4B 215 dB +3.0 48 235 a8
(Extended Bandeidh)

TR

2040 2.0t 4.0 GHz 2.0 4B 2.0:1 10.45 dB +0.8 dB +1.5 4B £1.6 B

151045 GHy 2548 22:1 | %0.65dB +1.5 dB +3.0 dB +3.5 4B

2.5 to 5.0 GHz 2.1dB 2.0:1 £0.47dB +0,87d8 | 1.5 4B +1.6 dB

P R AR KV

2550E 1.9t 5.6 GHz 2.6dB 2.2:1 +0.7 48 +1.5 dB +3.0 48 +3.5 4B

4080 4.0 10 8.0 GHz 2548 2.0:1 0.5 4B +0.87 4B +1.8 dB +1.6 dB

4030E- 3.0109.0 Gz 748 $0.75dB

(Exiended Bandwidth}

£010 5.0t 10,0 GEz 2.7d8 2.0:1 +0.6 4B

S010E 3.75t0 11,25 GBz 2.9 d8 2211 0.3 dB " 35 dB

{(Eatended Bandwiddl

6.01012.0 GHz 2.348 201 | 07 4B 210 dB | £15 B +1.6 4B

6012

S012E 4.51013.5 GHz 3.04B 2.2:1 +0.9 dB +1.6 dB +3.0 dB +3.5 &B
(Extanded Bradwidd)

8018 8.0 to 18.0 GHz 2.7 dB** 2.0:1 +0.8 dB 1.1 dB 115 dB +1.6 dB

WISE 6.0t 18.0 Gz 3,748 .l +0.9 4B +1.6 dB £3.0 4B +3.5 B
(Exiended Bandwit) . :

** 2,7 dB Typical Loss to 16 GHz,. 3.7 dB Max.. Loss from 16.0 to 18,0 GHz.

( 7311 G GROVE ROAD, FREDERICK, MARYLAND 21704 # Tel. (301) 662-4700 e Fax (301) 662-4938 )
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TYPICAL DATA

DVAN & VVAN SERIES
60dB ABSORPTIVE ATTENUATORS

A\

AVAILABLE DVAN DIGITAL CONTROL PINOUTS

PINOUT l 8-BIT (STANDARD] "_ 10-8IT " 11-BiT _]l 12-81T I
PIN 1 NOT USED NOT USED 0.06 dB . 0.03 dB ]
PIN 2 LATCHING STROBE * LATCHING STROBE * | LATCHING STROBE * 0.06 d8

{OPTIONAL) {OPTIONAL) {OPTIONAL)
PIN 3 NOT USED 0.13 dB 0.13 d8 0.13 dB
PIN &4 GROUND GROUND GROUND GROUND
PING 0.25 d8 {LSB) 0.25 48 0.25 dB 0.25 dB
PIN § 0.5 d8 0.5d8 0.5 dB 0.5 d8
PIN 7 1.0 dB 1.04d8 1.0dB 1.0 dB
PIN 8 2.04dB 2.0dB 2.0d8 2.0d8
PIN 9 4.0 dB 4.0 d8 4.0 dB 4.0 dB
PIN 10 . B8.0dB 8.0 dB 8.0 dB 8.0 d8
PIN 11 16.0 dB 16.0 dB 16.0 dB 16.0 dB
PIN 12 32.0 dB {MSB) 32.0 dB {MSB) 32.0 dB (MSB} 32.0 dB [MSB)
PIN 13 +12 OR +15 VDC +12 OR +15 VDC +12 OR +15 VDC +12 OR + 15 VDC
PIN 14 -12 OR -15 VDC -12 OR -15 VDC -12 OR -15 VD¢ -12 OR -15 VDC
PIN 15 NOT USED 0.06 dB (LSB) 0.03 dB (LSE) 0.016 dB (LSB)

* Order "L" Suffix Models for Latching Stroba Capability, See "HOW TQ ORDER™ for more details.

STANDARD VVAN MULTIPIN ANALOG CONTROL PINOUTS

(OPTION "MP")
MP-MULTIPIN CONNECTOR PINOUT FOR VOLTAGE VARIBLE
ATTENUATORS [VVAN UNITS)
PIN 3 ANALOG INPUT
PIN 4 GROUND
PIN 13 +12 or +15 VDC
PiN 14 -12 or -15 VDC
ALL OTHER PINS NOT USED

AMERICAN MICROWAVE CORPORATION
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TYPICAL DATA
DVAN & VVAN SERIES
60dB ABSORPTIVE ATTENUATORS

s o e b0

FA\

PECIFICATIONS:

® DEVIATION FROM LINEARITY

* MONOTICITY

® SWITCHING SPEED :
¢ TEMPERATURE COEFFIECIENT
®» RF POWER RATINGS

o CONTROL

¢ DC POWER SUPPLY

® CONNECTORS

0 TO30dB + 0.5dB

: 30TOS504dB + 1.04B

: 50TO60dB + 1.5dB

: GUARANTEED

+ 500 nS MAX. BETWEEN ATTENUATION SETTINGS)

: £ 0.025dB/°C

: + 20 dBm OPERATING, + 30 dBm SURVIVAL

: §BIT (STANDARD) POSITIVE TRUE BINARY (DVAN)
(10-BIT, 11-BIT OR 12-BIT ALSO AVAILABLE) -OR-

: 10dB/VOLT(STANDARD) ANALOG TRANSFER
FUNCTION (vvaN)
(5dB/VOLT TRANSFER FUNCTION ALSO
AVAILABLE) ]

: 4 I2vdc (STANDARD) OR + 15vde, i
@ +150 mA, -75 mA MAX.(8-BIT DVAN MODEL}
@ +125 mA, -50 mA MAX.(ANALOG VVAN MODEL)

: REMOVABLE SMA FEMALE(STANDARD) FOR RF

: 15-PIN MULTIPIN(STANDARD, OPTION "MP*) FOR POWER
AND CONTROL (SOLDER PIN CONTROLS,
OPTION "SP", AND OTHER OPTIONS AVAILABLE)

"o SIZE : 20"X 180" X 0.5
* WEIGHT : sdoz.
FUNCTIONAL SCHEMATIC
a.—-]l—iﬁﬂ:——-—"-’iﬁ o3 -:TG“'u-‘“.-—--—:E’
[ ‘I: 1 i‘ \.:/"E_é:n ._.
g NPT e I a | e o X
¥ P T
LICANTEM D T
ey, O O BIGITaL ATIDMM IR
Tyt TR0 ML
o L0, PR Pt CONECION
ENVIRONMENTAL RATINGS
TEMPERATURE . ........... careeae voos 1-55°C to +85°C (Operating), -65°C to +125°C (Storage)
HUMIDITY ........ Ceiaeas seerenresass  MIL-STD-202F, METHOD 103B CONDITION B
SHOCK ... it isniiei i nrenasisanenas : MIL-STD-202F, METHOD 312B CONDITION B
VYIBRATION ......c00vvrvvnunnns N : MIL-STD-202F, METHOD 204D CONDITION B
ALTITUDE ... ittt inrreiniiarnnsenns : MIL-STD-202F, METHOD 105C CONDITION B
TEMPERATURECYCLING .........c..... : MIL-STD-202F, METHOD 107D CONDITION A

AMERICAN MICROWAVE CORPORATION
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TYPICAL DATA
DYAN & YVAN SERIES
60dB ABSORPTIIVE ATTENUATORS

AVATLABLE OPTIONS

AND

AN\

HOW TO ORDER

— e e

EXAMPLE

YVAN-6012-60-MP-3-GP

———— = el DX

1 2 3 4 5

1: DVAN: Drérmx.w VARIABLE ATTENUATOR NEW 1 : VVAN : VOLTAGE VARIABLE ATTENUATOR NEw
2 : FREQUENCY OF OPERATION (eg. 4.01038.0 Gz} 2 : FREQUENCY OF OPERATION (e 6.0t012.0 GHy)
3 : DYNAMIC RANGE IN dB 3 : DYNAMIC RANGE IN dB
4 : NUMBER OF DIGITAL BITS (e.g. & 10, 1 or 12-bits) 4 : CONTROL CONNECTOR OPTION
5 : X=ANY COMBINATION OF TIIE ® MP :Standard Connector for Analog Units
DVAN OPTIONS GIVEN BELOW. . s g;’;lc“a”l'_“":‘“::ﬂv" ‘;:";“' -‘;Dé"m?-
§ : GOLD PLATED MOUNTING SURFACE 3 ooucer 2ins Jor otn Voltage and Lontr
Al other sides :fe?l),;in?ed ® SMA : Solder Pins for Yoltage & SMA Female
. Coatrol Connector
PAINTED (P} MOUNTING SURFACE ® SMC : Solder Fias for Valtage & SMC Male
This is Standard for all products Control Connector
5 ¢ ADDITIONAL OPTIQONS AS GIVEN BELOW
6 : GOLD PLATED (GP) MOUNTING SURFACE
All other sides are Painted.
PAINTED (Py MOUNTING SURFACE
This is Standard for all products
ADDITIONAL DVAN AND YVAN OPTIONS
I —
OPTION DVAN AVAILABLE OPTIONS OPTION VVAN AVAILABLE OPTIONS
No: (DIGITALLY VARIABLE) No: (VOLTAGE VARIABLE)
1 Two SMA Male Removable RF Two SMA Male Removable RF
Cnnna:tnrs Conﬂ&ml‘s
2 One SMA Male & One SMA Female 2 One SMA Male & One SMA Femnle
Removable RF Connector Removable RF Connector
3 Not/Applicable 3 5 dB/Volt Transfer Function
4 0 to 30dB Attenuation Range 4 0 to 30 dB Attenuation Range
5 + 15 vde Supply Voltage 5 + 15 vde Supply Voltage
L Latehing Strobe Capability 6 Substitute CVAN product code for the
. 7 YVAN product code for Current
Controlied (Non-Linearized) Attenuators
[AVAILABLE WITH OPTIONS 1, 2, & 4 AND
EITHER MP, SP, SMC OR SMA CONTROL
CONNECTORS)
ORDERING:

AMERICAN MICROWAVE CORPORATION
7311-G GROVE ROAD, FREDERICK, MARYLAND 21704
TELEPIIONE NUMBER : 301-662-4700

FACIMILE NUMBER

: 301-662-4938

PLEASE CALL OR FAY FOR CATALOGS, TEST REPORTS AND ORDERING INFORMATION ON ANY OF OUR PRODUCTS.

AMERICAN MICROWAYE CORPORATION
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TYPICAL DATA
DVAN & VVAN SERIES

60dB ABSORPTIVE ATTENUATORS

STANDARD DVAN MODELS AVATLABLE

FREQUENCY .

MODEL NUMBER

CONTROL

0.5TO 1.0 GHz

DVAN-0510-60-8

8-Bit Digital Control (Standard)
with 15-Pin Multipin Connector
(ITT CANNON MDM-15PSP)

1.0 TO 2.0 GHz

DVAN-1020-60-3

8-Bit Digital Control tandard)
with 15-Pin Multipin Connector
{(ITT CANNON MDM-15P5F;

2.0 TO 4.0 GHz

DVAN-2040-60-8

8-Bit Digital Control (Standard)
with 15-Pin Multipin Connector
(ITT CANNON MDM-15P5P)

4.0 TO 8.0 GHz

DVAN-4080-60-3

8-Bit Digital Control (Standard)
with 15-Pin Multipin Connector
(ITT CANNON MDM-15PSP)

5.0 TO 10.0 GHz

DVAN-5010-60-8

8-Bit Digital Contral (Standard)
with 15-Pin Multipin Connector
TT CANNON MDM-15PSP)

6.0 TO 12.0 GHz

DVAN-6012-60-8

8-Bit Digital Control (Standard)
with 15-Pin Multipin Connector
(ITT CANNON MDM-15PSP)

8.0 TO 18.0 GHz

DVAN-3018-60-8

8-Bit Digital Control (Standard)
with 15-Pin Multipin Connector
{ITT CANNON MDM-15PSP)

DVAN :

DIGITALLY VARIABLE ATTENUATOR

AMERICAN MICROWAVE CORPORATION




TYPICAL DATA
DYAN & VVAN SERIES
60dB ABSORPTIVE ATTENUATORS

STANDARD VVAN MODELS AVAILABLE

A\

FREQUENCY

MODEL NUMBER

CONTROL

0.5 TO 1.0 GHz

VVAN-0510-60-MP

Analog, 10dB/Volt Stndard)
with Multipin Connector
(ITT CANNON MDM-15PSP)

1.0 TO 2.0 GHz

VVAN-1020-60-MP

Analog, 10dB/Volt (Standard)
with Multipin Connector
(ITT CANNON MDM-15PSP)

2.0 TO 4.0 GHz

VVAN-2040-60-MP

Analog, 10dB/Yolt (Standard)
with Multipin Connector
(ITT CANNON MDM-15PSP)

4.0 TO 8.0 GH=z

VVAN-4080-60-MP

Analog, 10dB/Volt (Standard)
with Multipin Connector
(TT CANNON MDM-15PSP)

5.0 TO 10.0 GHz

VVAN-5010-60-MP

Analog, 10dB/Volt (Standard)
with Multipin Connector
"(ITT CANNGON MDM-15PSP)

6.0 TO 12.0 GHz

VVAN-6012-60-MP

Analog, 10dB/Volit (Standsrd)
with Multipin Connector
(ITT CANNON MDM-15PSF)

8.0 TO 18.0 GHz

VVAN-8018-60-MP

Analog, 10dB/Volt (Standard)
-with Multipin Connector
(ITT CANNON MDM-15PSP)

VVAN :

VOLTAGE VARIABLE ATTENUATOR

AMERICAN MICROWAVE CORPORATION
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TYPICAL DATA
DVAN & VVAN SERIES
60dB ABSORPTIVE ATTENUATORS

STANDARD MODEL
DVAN-0510/1020-60-8

DIGITALLY VARIABLE ATTENUATOR
0.5 TO 1.0 GHz & 1.0 TO 2.0 GHz)

MULT! PIN CONNECTOR ~

TU:L {SPSP 3 4337
.
-
.29
el

.09 DIA THRU—._
4 PLS

MUUNTING SURFACE

a4 _ f GP-GOLD PLATTED
am JEL J P-paNTED

1410

]
6200 J_
gt G 1
i
038 FUR SMA FDMALE -— B0 —— REMOV. 0123 CPY
U0 FOR SHA MALE —I g:‘i@%ﬁ?&ml .-| I a7 ™
e —in 20 e = el !l BT e
[ | 2ans 1 I
STANDARD MODEL
DVYAN-2040/2550-60-8
DIGITALLY VARIABLE ATTENUATOR
(2.0 TO 4.0 GHz & 2.5 TOQ 5.0 GHx)
NULTI PIN CONNECTOR
HDH-|SPSP ™~ wo0¢ —
1PL i
1 r
0228 oGy o ——r i
'_i"'_—"' —
MGUNTING SURFACE
0089 DIA THRU—_ | U GP-GCLD PLATTED
"‘]'--\ ": ey 0204 J P-PaINTED
== —— /
T vIw N f_
1
|
v
1o . S
} N — '
T I T
038 FOR SMA FEMALE ! -— 1B ——— &2y <
o For swamme | |[ _-II RF COMNECTCRs | T [ oier @
" SMA FENALE
- —"—‘i 2 PLs 420 i—-

AMERICAN MICROWAYE CORPORATION
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TYPICAL DATA ' \\

DVAN & VVAN SERIES

60dB ABSORPTIVE ATTENUATORS

STANDARD MODEL

DV AN-4080/5010/6012-60-8

DIGITALLY VARIABLE ATTENUATOR
(4.0 TO 8.0 GMz, 5.0 TO 10,0 GHz & 6.0 TO 12.0 GHz)

MCH-1ZPSP
1 PL .
| | |

i TN :
un% col-—--—--—‘:j;

B ' I-— as2s —-I T MEANTING SURFACE

0089 DIA THRU—., C7-CLD PLATTED

4 PLS _r[a_L /- P-PAINTED

MULTI PIN CONNECTOR —
\_—! as3? |— Ir——:.wa—-!

\!
.
a
1L =

| [ TARWELE AFTENLATOR
Nucon, wo, 2anccgo-ag.y
)

180
PO by

! TORM,
\le =
O 7
ch-ETe e I
- -— 1 ——
|7 ] A
- — 2 —-—
STANDARD MODEL
DVAN-8018-60-8
DIGITALLY VARIABLE ATTENUATOR
(8.0 TO 18.0 GIIz)
HULT{ PIN CCHNCCTIR
MDH-15PSP ™. —J 537 |-- I,--— 1000 ---JI
1AL - ~ H
~. | |
O . SR H
o e L) e i
I -t
[Trs . MCUNTING SURFAC
e T L dep /e
YL ) 0304 ; P
B \Q—-—--—--r'—
T =
Lg%0 LT H
I SOUD STATE (3 POX ntA.l
VARWGLE ATTENUATOR
80 ;@: Ran-\j-0-4 .. 1610
— e 1
1l o
REMGVABL H e Q123
o
2 PLS *'i ez i—

ALL DIMENSIONS ARE IN INCHES, TOLERENCE: X.XX 10,020, X.XXX +0.010

AMERICAN MICROWAVE CORPORATION
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TYPICAL DATA
DVAN & VVAN SERIES
60dB ABSORPTIVE ATTENUATORS

STANDARD MODELS
VVAN-0510/1020-60-MP

YOLTAGE VARIABLE ATTENUATOR
(0.5 TO 1.0 GHz & 1.0 TO 2.0 GHz)

\\

T
e NI S
N1 |
S . - 3
it D) e
0.089- DiA THRU "— ases _-l T NOUNTING SURFACE
4 PLS B Il—m o GP=GLLD PLATTED
. rﬂ[:lﬂ., 1 Y] ] p-PamntED
T vl = ﬂQ -_-__:T:‘
b oarse E-:. o i
[ ™o s a3 7o o
2] VARUBLE ATTDMUATOR
180 o m 1610
| == ATA
—l- Nl ) -0 L
— T e e
B i | |
- — — i J
870 /DR Sha e T s 1 I E?E;L%&msi 1 i" s o
e PR e
STANDARD MODEL .
VYYAN-2040/2550-60-MP

VOLTAGE VARIABLE ATTENUATOR
(2.0 TO 4.0 GHz & 2.5 TO 5.9 GH2)

MULTI PIN CONNECTOR
HDS-15P5P \i'l o b s
1
I\ | |
. r
o2y
—y——=
2928 MOUNTING SURFACE
0089 O1A THRU=~ GP-GOLD PLATTED
4 PLS ~ P-PAIN
1~ / =
J3
_.[. — = “Q
! = O
af mw .
l T *son swrE
VARWELE ATTENUATOR
Leg i oo, wa
! ! Sl NG,
I \ Lo -
o i___ O\
098 FOR $HA FEMALE — !! — 10— =y 8123 oGP
030 FOR SNA MALE | | i arz? @
i-—--— 20— 00

ALL DIMENSIONS ARE LN INCHES, TOLERANCE: X.XX +0.020, X. XXX +0.010

AMERICAN MICROWAVE CORPORATION
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TYPICAL DATA
DVAN & VVAN SERIES
60dB ABSORPTIVE ATTENUATORS

STANDARD MODELS
VVAN-4080/5010/6012-60-MP

YOLTAGE YARIABLE ATTENUATOR
(4.0 TO 8.0 GHz, §.0 TO 10.0 GHz & 6.0 TO 12.0 GHz2)

MULT! PIN CONNECTOR

MDM-{ZP5P .
1L \‘—! 83y l- s——:.uuu—J'
L]
. |
—i. R N T
e e e
‘1'—"‘ —— ——
o.ogzsmn THRU = I'— a3 —‘[ 3 MGUNTING SURFACE
4 ~ - —

| GP-GCLD PLATTED
~_ o b g [
T ] A ) T
” e N
| g0 AN O
, | VARWELE ATTENUATCR /’ 8013 PIN "‘“I
a .

Len woon, M L1600

R G o — B
| I (\)M m_ | B _-E-L :

N\
W A |

1
! P
T TR RG] [ 15
e PR S
STANDARD MODEL

VVAN-8018-60-MP

VOLTAGE YARIABLE ATTENUATOR

{8.0 TO 18.0 GHz)
MULTL PIN CONNECTOR
HDM-{SPSP N [ ‘— L o —-!
1PL ~1 H '
. ]
5 :
0298 SR
w923 HOUNTING SURFACE
0.089 DIA THRU— "‘I -
4 FLS “"--..‘\ ,.‘-ﬂ—[:h, -H—om ’/—gfpfgi'fzg"ATTED
_[' = // ) SO /
. N

v N e}/

___l____O\ s

Nl !

@Eame T
I

- —— 250 —-—--; 2 PLS -i a0

L gizs o
| 0127 »
-

ALL DIMENSIONS ARE IN INCIIES. TOLERANCE: X.XX +0.020, X.X0XX +0.010

AMERICAN MICROWAVE CORPORATION
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TYPICAL DATA
DVAN & VVAN SERIES
60dB ABSORPTIVE ATTENUATORS

AVATLABLE OPTIONS ON YVAN ATTENUATORS

 FREQUENCY MODEL NUMBER CONTROL

0.5 TO 1.0 GHz VYAN-0510-60-SP 10dB/Volt Analog Control
with Solder Pin Voltage & Control

0.5TO 1.0 GHz | VVAN-0510-60-SMA 10dB/Volt Analog Control - -
with Solder Pin Voltage & SMA Female
Control Connector

0.5T0 1.0 GHz VVAN-0510-60-SMC _ | .. - 10dB/Volt Analog Control
with Solder Pin Voltage & SMC Male
Control Connector

1.0 TO 2.0 GHz VVAN-1020-60-SP 18dB/Volt Analog Control
' with Solder Pin Voltage & Control

1.0TO2.0 GHz | VVAN-1020-60-SMA |  10dB/Volt Analog Control
with Solder Pin Voltage & SMA Female
Control Connector

1.0TO2.0 GBz | VVAN-1020-60-SMC 10dB/Volt Analog Control
with Solder Pin Voltage & SMC Male
Control Connector

2.0 TO 4.0 GHz VVAN-2040-60-SP 10dB/Volt Analog Control
‘ with Solder Pin Voltage & Control
2.0 TO 4.0 GHz VVAN-2040-60-SMA 10dB/Volt Analog Control

with Solder Pin Voltage & SMA Female
Control Connector

2.0TO 4.0 GHz | VVAN-2040-60-SMC 10dB/Volt Analog Control
with Solder Pin Voltage & SMC Male
Contrel Connector

VVAN : VOLTAGE VARIABLE ATTENUATOR

AMERICAN MICROWAYE CORPORATION
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TYPICAL DATA
DVAN & VVAN SERIES

60dB ABSORPTIVE ATTENUATORS

AVAILABLE OPTIONS ON VVAN ATTENUATORS

AN\

FREQUENCY

MODEL NUMEBER

CONTROL

4.0 TO 8.0 GB: VVAN-4080-60-SP 10dB/Volt Analog Control
: with Solder Pin Voltage & Control
4.0 TO 8.0 GHz VVAN-4080-60-SMA 10dB/Volt Analog Control
: with Solder Pin Voltage & SMA Female
Control Connector
4.0 TO 8.0 GHz YVAN-3080-60-SMC 10dB/Volt Analog Control

with Solder Pin Voltage & SMC Male
Control Connector

5.0 TO 10.0 GHz VVAN-5010-60-SP 10dB/Volt Analog Control
with Selder Pin Voliage & Control
5.0 TO 16.0 GHz VVAN-3010-60-SMA 10dB/Valt Analeg Control
with Solder Pin Voltage & SMA Female
Control Connector
5.0 TO 10.0 GHz VVAN-5010-60-SMC 10dB/Yolt Analog Control

with Solder Pin Voltage & SMC Male
Control Connector

8.0 TO 18.0 GHz

VVAN-8018-60-SP

6.0 TO 12.0 GHz VVAN-6012-60-SP 10dB/Velt Analog Control
with Solder Pin Voltage & Control
6.0 TO 12.0 GHz | VVAN-6012-60-SMA 10dB/Volt Analog Control
' with Selder Pin Voltage & SMA Female
Control Connector
6.0 TO 12.0 GHz VVAN-6012-60-SMC 10dB/Volt Analog Control

with Solder Pin Voliage & SMC Male
Control Connector

10dB/Volt Analog Control
with Solder Pin Yoltage & Contral

3.0 TO 18.0 GHz

VVAN-8018-60-SMA

10dB/Volt Analog Control
with Salder Pin Voltage & SMA Female
Control Connector

8.0 TO 18.0 GHz

YVAN-8018-60-SMC

10dB/Yolt Analog Control
with Sclder Pin Voltage & SMC Male
Control Connector

VVAN : VOLTAGE VARIABLE ATTENUATOR

AMERICAN MICROWAYE CORPORATION
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TYPICAL DATA
DVAN & VVAN SERIES
60dB ABSORPTIVE ATTENUATORS

AW\

OPTIONAL MODELS
VVAN-0510/1020-60-SP

YOLTAGE VARIABLE ATTENUATCR
WITH SOLDER PIN CONTROL CONNECTORS
0.5 TO 1.0 GHz & 1.0 TG 2.0 GHz)

1 1
006 O
0,030 DIA SOLDER PINS
L 3 PLS
0.089 DIA THRU—._ il
4 P . : — 0075 R MOUNTING SURFACE
LS . T § I [/—: sz L /" GP-GOLD PLATED
_l‘ r (67 v _-v_Gid__CR Q_-_-__.‘_ T / P-PAINTED
F )
) 0790 =mre W !
TALE
! l SOUD STATE 018 P nuxl
a|  varueLe amtERUATOR
" LB0 WG, o, W00
| el
OPTION N 8
1 e ® (]
N )
I & 7
! ' I v
U3ID FCR SHA FEMALE —df -— L —- ! L 0.423 TPy
050 FOR SMA MALE I | I RF CONNECTORS I 0127 @
o200 —— - SMA FEMALE '

— L= e
| l 2 PLS | i

ALL DIMENSIONS ARE IN INCHES, TOLERANCE: XXX +0.020, XL.XXX +0.010

VVAN-0510/1020-60-SP

AMERICAN MICROWAYE CORPORATION
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TYPICAL DATA

DVAN & VVAN SERIES
60dB ABSORPTIVE ATTENUATORS

AN

OPTIONAL MODELS
VVAN-2040/2550-60-SP

VOLTAGE YARIABLE ATTENUATOR
WITH SOLDER PIN CONTROL CONNECTORS
£.0 TO 4.0 GHr & 2.5 TO 5.0 GHx)

,~—0030 DIA SULDER PINS

~ 3 PLS

0089 DIA THRU—_ -

~ i
|

4 PLS MOUNTING SURFACE

~. [ S /" 6-GOLD PLATED
= °-?° — 1 / P-PAINTED
_l o.sho ] -l_
| i m .
[ T SO STATE ws1s PN nu.l
VARIABLE ATTENUA
. Leq i MOCEL N, i - TOAD— (735
] . PTION Nx i I y
H | oL 1 @
AT W, e —————
] R I T
0.38 FCR SMA FEMA -a— 181] —- ' —
0.50 FOR SHMA HALELE —I I I | I gACEg:EEEGRS [ —1 I &}E; oy
200 ——-— 2 PLS _._i - i__

ALY, DIMENSIONS ARE IN INCHES, X.XX £0.020, X.XXX +0.010

VVAN-20490/2550-60-SP

AMERICAN MICROWAVE CORPORATION
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TYPICAL DATA
DVAN & VVAN SERIES
60dB ABSORPTIVE ATTENUATORS

AN

OPTIONAL MODEL
VVAN-4080/5010/6012-60-SP

VOLTAGE VARIABLE ATTENUATOR
WITH SOLDER PIN CONTROL CONNECTORS
4.0 TO 3.0 GHz, 5.0 TO 10.0 Glx & 6.0 TO 12,0 GHa)

mm“ e
006 o[l

0030 BlA SOLDER PINS
- 3 PLS

-

0089 DIA THRU—,
4 1A THRY - MOUNTING SURFACE
>~ 1 1.1 ,/ GP-GOLD PLATED
_f [ /.v ™G m\} / P~PAINTED
' (AN |22
I 0850 e CORPORATION
, “SOLID STATE
VARIABLE ATTENUATOR
80 Mo, e
|| Ul )
] ¢ SONAL NG
| PART N
o RE
)

t -— L0 —— e g123 <GPY
[l T | rF cowecTmrs ] wa7
g SHATEWALE !

ALL DIMENSIONS ARE IN INCHES, TOLERANCE: X.XX 10.020, X.XXX +0.010

VVAN-4080/5010/6012-60-SP

AMERICAN MICROWAYE CORPORATION
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TYPICAL DATA
DVAN & VVAN SERIES
60dB ABSORPTIVE ATTENUATORS

OPTIONAL MODEL
VVAN-8018-60-SP

YCOLTAGE VARIABLE ATTENUATOR
WITH SOLDER PIN CONTROL CONNECTOR
(8.0 TO 18.0 Glix)

—-SOLDER PINS

0.089 DIA THRU: - gngasnm
: - 4 4
o ~. 111 pare 4

- .

_l /-v =¥ GNP CTL \Q—-————-_-.l_ 1 /
. (AN [, !
| hosa o s F— °‘*|
L1610

VARIABLE ATTENUATOR
Leg WOOEL, O, Wi BOL <0
I .
OPTION N s e
¥ | oz R — -

AN

HOUNTING SURFACE
GP-GOLD PLATED
P=PAINTED

I i
6.58 FOR tMA FEMA -— taw —~——| REMOVABLE ! -
020 FOR A RALE —I | i I RF CONNECTORS I |
SHA FEMALE
b = — 20— - 2 PLS --i 050 i—-

m JOL)

Qasoo

Q125 <GP
0127 &)

ALL DDMENSIONS ARE IN 'NCHES, TOLERANCE: X.XX £0.020, X.XXX £0.010

VVAN-8018-60-SP

AMERICAN MICROWAVE CORPORATION
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TYPICAL DATA
DVAN & VVAN SERIES
60dB ABSORPTIVE ATTENUATORS

OPTIONAL MODELS
VVAN-0510/1020-60-SMA

YOLTAGE VARIABLE ATTENUATOR
WITH SMA FEMALE CONTROL CONNECTOR
(0.5 TO 1.0 GHz & 1.0 TO 2.0 GHz3)

—! L] I qul - 3 !—
iy
eungesnu TILIER PN~

0 O berrs

- SUA FRJALE CONTROL
- CORNECTOR
0089 0fa THRY S~
ot ~. %{ % /— MCUNTING SURFACE
rd

GP-GLLD PLATED
/ P-~PAINTED

VVAN-0510/1020-60-SMC
VOLTAGE VARIABLE ATTENUATOR
WITH 5MC MALE CONTROL CONNECTOR
(0.5 TO 1.0 GHz & 1.0 TO 2.0 GHz)

[ 4
gnsﬁt&nu SOLOER rnm\_.\ .
0.089 DIA THRU T~ .
$PLS ~. . Y /— MOUNTING SURFACE
~. 270 GP-GULD PLATED
—

/‘ P-PAINTED

_!:[: '- e e ']— 1 .

|
-I'--uzsenm
, 6127 &)

B
3
52
3
A
3
:
3
e

ALL DIMENSIONS ARE IN INCHES, TOLERANCE: X.XX +0.020, X.XXX +0.010

AMERICAN MICROWAVYE CORPORATION
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TYPICAL DATA
DVAN & VVAN SERIES
60dB ABSORPTIVE ATTENUATORS

OPTIONAL MODELS
VVAN-2040/2550-60-SMA

) VOLTAGE VARIABLE ATTENUATOR
WITH SMA FEMALE CONTROL CONNECTOR
(2.0 TO 4.0 GHx & 1.5 TO 5.0 GHx)

|

a%e 030 - .
gl s poy bt
A 4

|
99 DU SILODR PINS~. | o é@ T

1
T~ = — 54k FEWALE COWTROL,
0.089 DIA 'rnnu—\ h COMNECTOR
4 LS . 0093 /—-Huunrmc SURFACE
P i GP-GOLD PLATED
-V

——e e 2] e —

1 [

—I 10" e / P~PAINTED
4500
o ,...,.,.. o
I T “soup surE
Y | varuaLe armowisror
L ! DL, 3 Mrie
BRI
h o o =
I 1N il e
__i__ o\ — /O] ]
|
[ I U 1
2R Rt T | | rws
L—
|

VYAN-2040/2550-60-SMC
VOLTACE VARIABLE ATTENUATOR
WITH SMC MALE CONTROL CONNECTOR
(2.0 TO 4.0 GHz & 2.5 TO 5.0 GiLz)

gu:m DtA SOXDER PINS~,

\,_ e SUC CONTROL,
unae DA THRY =~ ~. __1| I__ ooss - /—HUUNTING SURFACE
S Y1 1Lk aze0 _E_ GP-GOLY PLATED
_l W o CTL '{Q-—-_-_—- A / P-PAINTED
£ o AN = O r
J
l T 500 smn 013 PN nu[
VARWEBLE ATTENUATOR

ALL DIMENSIONS ARE IN INCILES, TOLERA:“CE: XXX +0.020, X.XXX +0.010

AMERICAN MICROWAYE CORPORATION
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TYPICAL DATA
DVAN & VVAN SERIES
60dB ABSORPTIVE ATTENUATORS

OFPTIONAL MODELS
VVAN-4080/5010/6012-60-SMA

VOLTAGE VARIABLE ATTENUATOR
WITH SMA FEMALE CONTROL CONNECTOR
(4.0 TO 8,0 GHz, 5.0 TO 10.0 GHz & 6.8 TO 12.0 GHx)

-
|

003 DIA = P
s soupe D‘S—-..‘

0089 DIA THRU—_ \“\ I St CaRE

~ Y B b B s
N VAT AR R v, I / P-PAINTED

. ey

5

.____E______l

L
L.
(1113
LN
l\_t
|
s
r—-—
mJOX,

et v 1 bl
I [ v B 4
--—--—zm——--——i ?Amml't c-i o
VVAN-4080/5010/6012-60-SMC

YOLTAGE YARIABLE ATTENUATOR
WITH SMC MALE CONTROL CONNECTOR
(4.0 TO 8.0 GHz, 5.0 TO 10.0 GHz & 4.0 TO 12.0 GHz)

B P N P
| Aot

9020 DIA ST DER PINS—~.,
2Pz ~

/

ED%SDIA THRU-\. HOUNTING SURFACE

o273 /— GP-GULD PLATED
/ P=PAINTED

g
_
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B &
ageu

g
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b
|
1

b3
R
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%
L
=

N

ii——--— 1219 —-—-li

L e 4

|

ALL DIMENSIONS ARE IN INCHES. TOLERANCE: 10.020, X.XXX +0.010

AMERICAN MICROWAYVE CORPORATION
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TYPICAL DATA
DVAN & VVAN SERIES

60dB ABSORPTIVE ATTENUATORS

. OPTIONAL MODELS
- YVAN-8018-60-SMA -
VOLTAGE VARIABLE ATTENUATOR

WITH SMA FEMALE CONTROL CONNECTOR
(8.0 TO 18.0 GHz)

8430 DIA SOLOER PINS
Eal R PNS~ |

0.089 DIA THRU~—,
4 PLS

17

]
339 FIR sk oW —i

2

e

%

/

.'
— —-T‘I . RF‘ cunHEcTCIRS I —i
— 20— - 2 H‘;EHALE ' “i =
VVAN-8018-60-SMC

VOLTAGE VARIABLE ATTENUATOR
WITH SMC MALE CONTROL CONNECTOR,
(8.0 TO 18.0 GHx)

8020 DIA SOLDER PN
28Ls =~

0.089 DIA THRU-—,
4 PLS

0.38 FOR SHa FEMALE
950 FOR SHA MALE

423 >
W27 ¢

——r—

e

/

MEUNTING SURFACE
GP-GALD FLATED
P-PAINTED

HOUNTING SURFACE
GP—GOLD PLATED
P-PANTED

ALL DIMENSIONS ARE IN INCHES, TOLERANCE: X.XX 20.020, X.X00X +0.010

AMERICAN MICROWAVE CORPORATION |
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. ECTION

6.0

6.1

6.2

6.3

6.4

4TO 18 GHz

{SIZE: 134" x 134" 1 0.50")

4TO 18 GHz

4TO 18 GB:z

4TO 18 GHz

4TO 18 GHz
6.4.1

6.4.2
4TO 18 GHz

A\

PRODUCT DESCRIPTION PAGES

HIGH SPEED (< 1uSec), MINIATURE, M-DVAN, M-VVAN,
M-CVAN-OCTAVE BAND VARIABLE ATTENUATOR SERIES

¢ DIGITAL: M-DVAN
® ANALOG/VOLTAGE: M-VVAN
¢ CURRENT: M-CVAN
CONTROLLED ATTENUATORS ....... oot 6-0 TO 6-1

TYPICAL DATA ON OCTAVE BAND 4.0 TO 18 GHz,
MINIATURE, 500ns HIGH SPEED, 60dB DYNAMIC RANGE

o DIGITALLY VARIABLE: M-DVAN
* VOLTAGE VARIABLE: M-VVAN
® CURRENT YARIABLE: M-CVAN

ABSORPTIVE, PIN DIODE ATTENUATORS WITH
REMOVABLE SMA RF CONNECTORS FOR SURFACE ’
MOUNT CAPABILITY . ivuirtiiiieiiietiiennrnenransensnenesnnn 6-2

M-DVANM-VVAN/M-CVAN) SPECIFICATIONS:
(E : EXTENDED BAND)

4TO 8 GHz 4080

3T0 9 GHz 40B0E .. .vveeeeeeineinenns 6-3 TO 6-5
5TO10GHz 5010 _

3.75 TO 11.25 GHz SO10E «.venneseereneannnnn. 6-3 TO 6-5
6 TO 12 GHz 6012

4.5T0 13 GHz 60I2E .o vvveeeeeinnreenneennnss 6-3 TO 6-5
8 TO 18 GHz 8018

6TO18GHz B0I8E ..t erinnerenneeannns 6-3 TO 6-5
M-DVAN/M-VVAN/M-CVAN) OPTIONS, STANDARD

MODELS, AND HOW TO ORDER +.1vvvunssesenneennreanens . 6-6TO 6.7

MECHANICAL OUTLINES FOR STANDARD M-DVAN
(DIGITAL VARIABLE ATTENUATOR) MODELS:

MODEL NUMBER
4.0 TO 8.0 GHz M-DVAN-4080-60-8
5.0 TO 10.0 GHz M-DVAN-5010-60-8
6.0 TO 12.0 GHz M-DVAN-6012-60-8 +..ovennnrnnnn.. Y X
8.0 TO 18.0 GHz M-DVAN-8018-60-8 «.vevrurrernannnnnns 6-9
MECHANICAL OUTLINES FOR STANDARD M-VVAN
MODELS
WITH ] MULTIPIN CONNECTORS:
4.0TO 8.0 GHz M-VVAN-4030-60-¥P
5.0 TO 10.0 GHz M-VVAN-5010-60-MP
6.0 TO 12.0 GHz M-VVAN-6012-60-MP ....ouvennannnnnn. 6-10
8.0 TO 18.0 GHz M-VVAN-8018-60-MP ........ocevenure.. 6-11
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SECTION

6.6

6.7

4TO 18 GHz

4TO 18 GHz

6.7.1

6.7.2

6.7.3

6.7.4

6.7.5

6.7.6

PRODUCT DESCRIPTION PAGE..

OTHER CONTROL CONNECTOR OPTIONS AVAILABLE
ON M-VVAN (VOLTAGE VARIABLE) ATTENUATORS:
e SP : SOLDER PIN CONTROL CONNECTOR +@uevvunnrrrnnnnn. 6-12
© SMA : SMA CONTROL CONNECTOR «.vvueevrennneennnnnns 6-12
® SMC : SMC CONTROL CONNECTOR ..vvvvrvrnnnrennennnns 6-12
MECHANICAL OUTLINES FOR M-VVAN (VOLTAGE
VARIABLE ATTENUATOR) MODELS WITH OPTIONAL -
CONTROL CONNECTORS:
¢ SOLDER PIN CONTROL CONNECTOR

FREQUENCY RANGE  MODEL NUMBER
4.0 TO 8.0 GHz M-VVAN-4080-60-SP
5.0 TO 10.0 GHz M-VVAN-5010-60-SP
6.0 TO 12.0 GHz M-VVAN-6012-60-SP ... ovvvrnnenrnnnnns 6-13
8.0 TO 18.0 GHz M-VVAN-8018-60-SP .o vverenrrenrnnns 6-14
e SMA CONTROL CONNECTQR

FREQUENCY RANGE MODEI NUMBER .
4.0 TO 8.0 GHz M-VVAN-4080-60-SMA
5.0 TO 10.0 GHz M-VVAN-5010-60-SMA '
6.0 TO 12.0 GHz M-VVAN-6012-60-SMA. + .« vvevvrnerennnnnnn 6-15
8.0 TO 18.0 GHz M-VVAN-8018-60-SMA - . vvvrrrnnrnnnnnns 6-16
e SMC CONTROL CONNECTOR

FREQUENCY RANGE MODEL NUMBER
4.0 TO 8.0 GHz M-VVAN-4080-60-SMC
5.0 TO 10.0 GHz M-VVAN-5010-60-SMC
6.0 TO 12.0 GHz M-VVAN-6012-60-SMC + v evvvreerrnnnnns 6-17
8.0 TO 18.0 GHz M-VVAN-8018-60-SMC « v v v veevnrnnnrnns 6-18



TYPICAL DATA
ON
OCTAVE BAND
4,0 TO 18.0 GHz
MINIATURE

500nS, HIGH SPEED

60dB DYNAMIC RANGE
DIGITALLY VARIABLE (M-DVAN)
VOLTAGE VARIABLE (M-VVAN)
AND
CURRENT VARIABLE (M-CVAN)
ABSORPTIVE, PIN DIODE ATTENUATORS
WITH

REMOVABLE SMA R¥F CONNECTORS FOR
SURFACE MOUNT CAPABILITY

M-DVAN AND M-VVAN
* SERIES -
MINIATURE ATTENUATORS

DESIGNED
BY
A, K. GORWARA

REPORTED

. BY
P. D, WCOD

JANUARY 19, 1996

( 7311G GROVE ROAD, FREDERICK, MARYLAND 21701 » Tel. (301) 662-4700 » Fax (201) 662-4938 )
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M-DVAN & M-VVAN SERIES |
OCTAVE BAND ‘
4.0 TO 18.0 GHz

VARIABLE ATTENUATORS

® 60dB DYNAMIC RANGE

¢ LATCHING STROBE CAPABILITY
e 500 nSEC., MAXIMUM SWITCHING SPEED

e §,10,11 & 12-BIT DIGITALLY VARIABLE MODELS(DVAN)

e 5dB & 10dB/VOLT, VOLTAGE VARIABLE MODELS (VVAN)

¢ REMOVYABLE SMA RF CONNECTORS FOR SURFACE MOUNT CAPABILITY

. SPECIFICATIONS:
MODEL # FREQUENCY INSERTION | VSWR | FLATNESS | FLATNESS | prarvess | FLaTvess
OLDVAN/ M-YVAN) RANGE * LOSS av | oax 0103 @ =B © 4058 L@ 6B
K 4080 4.0 TO 8.0 GHz 25dB 200 | £05dB | £087dB | £+154B | £1.648
4080E 3.0 TO 9.0 GHz 2.74B 221 { £0754B | £154dB | £3.0d8 | £35dB
{Extended Bandwidth)
: 5010 5.0 TO 10.0 GHz 2.7dB 20:1 | £06dB | £09dB | +15dB | +1.6dB
5010E 3,75 TO 11.25 GHz 2.9 dB 22:1 | £083dB | £154aB | £3.0dB | +35dB
i; {Extended Bandwidih) . .
: . 6012 6.0 TO 12.0 GHz 2.3dB 201 | £07dB | 21048 | £15dB | £1.648
6012E 4.5 TO 13.5 GHz 3.04dB 221 | £09dB | +1.6dB { £3.048 | +3.5d8
{Extended Bandwidth}
8018 8.0 TO 13.0 GHz 2.76B* | 201 | +08dB | +114dB | £15dB | +1.6dB
S018E 6.0 TO 18.0 GHz 37dB* | 22:1 | 0548 | +1.64dB | £3.0dB | +354B
(Extended Bandwidth) ' s - .. .

*» 2.7 dB Typical Loss to 16 GHz, 3.7 dB MAX. Lass 16.0-18.0 GHz

e DEVIATION FROM LINEARITY : 0TO30dB + 0.5dB
: 30TOS50dB £ 1.04B

‘ ' : 50TO60dB + 1.5dB
* MONOTICITY : GUARANTEED

* SWITCHING SPEED " : 500 nS MAX.(BETWEEN ATTENUATION SETTINGS)
¢ TEMPERATURE COEFFIECIENT : & 0.025dB/°C
® RF POWER RATINGS : + 20 dBm OFPERATING, + 30 dBm SURVIVAL

C_'_: 7311G GROVE ROAD, FREDERICK, MARYLAND 21701 * Tel. (301)662-4700 « Fax (301) 662-4938 )

&
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e 8% I B Ty L, S S T e T WL Ty At T T e i TR s hen L e 0 e R D e R L T e Tt T W e e T i R gy A T g, T ety S



TYPICAL DATA
M-DVAN & M-VVAN SERIES
60dB ABSORPTIVE ATTENUATORS

SPECTFICATIONS:

(CONTINUED)

A\

e CONTROL + 8-BIT(STANDARD) POSITIVE TRUE BINARY 04-0vAM
(10-BIT, 11-BIT OR 12-BIT ALSO AVAILABLE) -OR-

: 10dB/VOLTsTANDARD) ANALOG TRANSFER
FUNCTION os-vvan
(5dB/YOLT TRANSFER FUNCTION ALSO
AVAILABLE)
s DC POWER SUPPLY :+ 12vdesTANDARD) OR + 15vde,

@ +150 mA, -75 mA MAX,(3-8IT M-DVAN MODEL)

@ +125 m4, -50 mA MAX.(ANALOG M-VVAN MODEL)

¢ CONNECTORS : REMOVABLE SMA FEMALEsTAN0ARD) FOR RF

+ 15-PIN MULTIPIN(STANDARD, orTION "»F" FOR POWER

AND CONTROL

(SOLDER PIN CONTROLS, OPTION "SP", AND OTHER OPTIONS

AVAILABLE)
® SIZE ;134" X 1.34" X 0.5"
¢ WEIGHT - : <3 oz,

FUNCTIONAL SCHEMATIC

HY)2

4

Yag

LIEARIZONDRIVER
AMALOG TR SIGTTAL ATTENUATIRI

!

NPUT FROL AATIFIN
OR SOLICR PIN COWNECTORS

ENVIRONMENTAL RATINGS

TEMPERATURE ....ovvunnan e : -55°C to +85°C (Operating), -65°C to +125°C (Storage)

HUMIDITY .....cievnivannassases : MIL-STD-202F, METHOD 103B CONDITION B
SHOCK .. .. it isrecaannoneasss : MIL-STD-202F, METHOD 3128 CONDITION B
VIBRATION .. ...t eveenenrvnsanes : MIL-STD-202F, METHOD 204D CONDITION B
ALTITUDE ... cvearasnssacsnsonns : MIL-STD-202F, METIIOD 105C CONDITION B
TEMPERATURE CYCLING .....00unnn : MIL-STD-202F, METHOD 107D CONDITION A

AMERICAN MICROWAVE CORPORATION
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TYPICAL DATA . |
M-DYAN & M-YVAN SERIES A \

60dB ABSORPTIVE ATTENUATORS

AVAILABLE M-DVAN DIGITAL CONTROL PINOUTS

PINOUT 88T sravonror | 10817 | 1187 | 12-807 |

PIN 1 NOT USED ' NOT USED 0.06 dB 0.03 dB

PIN 2 LATCHING STROBE* | LATCHING STROBE* | LATCHING STROBE* | 0.06 dB
{OPTIONAL) : {OPTIGNAL) {OPTIONAL) :

PIN 3 ' NOT USED 0.13 dB 0.13 dB 0.13 dB

PIN 4 GROUND GROUND GROUND GROUND

-PIN 5 0.25 dB (LSB) 0.25 dB - 0.25 dB . -0.25 dB

PIN & " 05dB 0.5 dB 0.5 d8 0.5 dB

PIN 7 1.0 dB 1.048 1.048 1.0 dB

PIN 8 2.0 dB ' 2.04dB 2.0d8 2,0 d8

PIN 9 " 4.0dB A.0dB 4.0 dB 4,0 d&

PIN 10 8.0 dB 8.0dB 8.0 dB 8.0 dB

PIN 11 16.0 dB 16.0 dB 16.0 dB 16.0 dB

PIN 12 32.0 dB {MSBI 32.0 dB (MSB) 32.0 dB (MSE) 32.0 dB (MSB)

PIN 13 +12 OR +15VDC +12 OR +15 VDG +120R +15 VDC +12 OR +15 VDG

PIN 14 +12 OR -15 VDC -12 OR -15 VDC -12 QR -15 VDC -12 OR -15 VDC

PIN 15 NOT USED 0.06 dB (LSB} 0.03 4B (L58) 0.016 4B (LSB}

* Order L™ Suffix Models for Latching Strobe Capability, Ses "HOW TO QRDER" for more details.

STANDARD M-VVAN MULTIPIN ANALOG CONTROL PINOUTS
(OPTION "MP")

MP-MULTIPIN  CONNECTOR PINOUT FOR VOLTAGE VARIBLE “

ATTENUATORS (VVAN UNITS)

PIN 3 ANALOG INPUT

PIN 4 ’ GROUND

PIN 13 +12 0r +15VDC {
PIN 14 -12or -15VDC

ALL OTHER PINS NOT USED

AMERICAN MICROWAVE CORPORATION
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TYPICAL DATA
M-DVAN & M-VVAN SERIES

FA\\Y

60dB ABSORPTIVE ATTENUATORS

AVAILABLE OPTIONS
AND
HOW TO ORDER
EXAMPLE EXAMPLE
M—DVA\I -4080-60-8-X - GP M-VVAN - 6012- 60 - MP - 3 - GP
1 2 3 45 6 1 2 3 4 5 6

1 : M-DVAN : Mpaatuvre Dicrmalry
VARIABLE ATTENUATOR NEW

¢ VVAN ; MoaaTere VOLTAGE

YARIABLE ATTENUATOR NEW

2 : FREQUENCY OF OPERATION (eg 4.0t08.0 GHz) 2 : FREQUENCY OF OPERATION (eq. 6.01012.0 GH)
3 : DYNAMIC RANGE IN dB 3 : DYNAMIC RANGE IN 4B
4 : NUMBER OF DIGITAL BITS (eg- 8, 10, I1 or 12-bis) 4 : CONTROL CONNECTOR OPTION
5 : X=ANY COMBINATION OF THE . * MP :Standard Coanector for Analog Units
M-DVAN OPTIONS GIVEN BELOW, (ITT Canmon L5-Pin Mulllpin Connactor MDM-15PSP).
6 : GOLD PLATED (GP) MOUNTING SURFACE #® SP  : Solder Pins for both Voltage and Control
All other sides are Painted. ® SMA ?:old::: :’icm for :/oltage & SMA Female
on onnettor
PAINTED (P) MOUNTING SURFACE ® SMC : Solder Pins for Voltage & SMC Male
This is Standard for all products Control Connector
5 : ADDITIONAL OPTIONS AS GIVEN BELOW
6 : GOLD PLATED (GP) MOUNTING SURFACE

All other sides are Painted.
PAINTED (P} MOUNTING SURFACE
This is Standard for all products

ADDITIONAL M-DYAN AND M-YYAN OPI'IONS

OPTION M-DVAN AVAILABLE OFTIONS OPTION M-VVAN AYAILABLE OFTIONS .
No: (DIGITALLY VARIABLE) No: (V OLTAGE VARIABLE)
1 Twa SMA Male Removable RF Connectors Two SMA Male Removable RF Connectors
2 One SMA Male & One SMA Female 2 One SMA Male & One SMA Female
Removable RF Connector Removable RF Coanector

3 Not/Applicable 3 5 dB/Velt Transfer Function

4 0 to 30dB A&mnaﬁon Range - 4 0 to 30 dB Atenuation Range

5 + 15 vdc Supply Voitage 5 + 15 vde Supply Voltage

L Latching Strobe Capability 6 Sabstitnte M-CVAN product code for the M-
VVAN product code for Current Controlled
(Non-Linearized) Attenvators
(AVAILABLE WITH OPTIONS 1, 2, & 4 AND
EITHER MP, SP, SMC OR SMA CONTROL
CONNECTORS)

—— e ———— a]
ORDERING:

AMERICAN MICROWAYE CORPORATION
7311-G GROVE ROAD, FREDERICK, MARYLAND 21704
TELEPHONE NUMBER : 301-§624700
FACIMILE NUMBER ' : 301-662-4938
PLEASE CALL OR FAX FOR CATALOGS, TEST REPORTS AND ORDERING INFORMATION O3 ANY OF OUR PRODUCTS.

AMERICAN MICROWAVE CORPORATION
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TYPICAL DATA
M-DVAN & M-VVAN SERIES
60dB ABSORPTIVE ATTENUATORS

STANDARD M-DVAN MODELS AVAILLABLE

AN

FREQUENCY MODEL NUMBER CONTROL

4.0 TO 8.0 GHz | M-DVAN-4080-50-8 | 8-Bit Digital Control (Stundard)
: with 15-Pin Multipin Connector
(ITT CANNON MDM-15PSP)

5.0 TO 10.0 GHz | M-DVAN-5010-60-8 | 8-Bit Digital Control Standard)
with 15-Pin Multipin Connector
(@TT CANNON MDM-15PSP)

6.0 TO 12.0 GHz | M-DVAN-6012-60-3 8-Bit Digital Control (Standard)
with 15-Pin Multipin Connector
(TT CANNON MDM-15PSP)

" | 8.0TO 18.0 GHz | M-DVAN-8018-60-8 | 8-Bit Digital Control Gtanard)
) with 15-Pin Multipin Connector

{TT CANNON MDM-15PSP)

M-DVAN : MINIATURE DIGITALLY VARIABLE ATTENUATOR

STANDARD M-VVAN MODELS AVAILABLE

FREQUENCY MODEL NUMBER CONTROL

4,0 TO 8.0 GHz | M-VVAN-4080-60-MP | Analog, 10dB/Volt (Standard)
with Multipin Connector
{@TT CANNON MDM-15PSP)

5.0 TO 10.0 GHz | M-VYAN-5010-60-MP | Analog, 10dB/Volt (Standard)
with Muitipin Connector
(ITT CANNON MDM-15PSP)

6.0 TO 12,0 GHz | M-VVAN-6012-60-MP | Analog, 10dB/Volt (Standard)
with Multipin Connector
(TT CANNON MDM-15PSP)

8.0 TO 18.0 GHz | M-VVAN-3018-60-MP. | Analog, 10dB/Volt standars
' with Multipin Connector
(@TT CANNON MDM-15PSF)

M-VVAN : MINATURE VOLTAGE VARIABLE ATTENUATOR

AMERICAN MICROWAVE CORPORATION
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TYPICAL DATA , I\\\
M-DVAN & M-VVAN SERIES
60dB ABSORPTIVE ATTENUATORS

STANDARD MODEL

M-DVAN-4080/5010/6012-60-8

MINIATURE DIGITALLY YARIABLE ATTENUATOR
{4.0 TO 8.0 GHz, 5.0 TO 10.0 GHz & 6.0 TO 12.0 GHz)

b 134 e 0.069 DIA THRU

: 2 PLS
-0-! L- 0.223 ho—om - — 1,240 —-ql --! 0.50 !-—
! ! 0.100 I |
__ i @| \ :o:“#' I ggUNﬂNC PSURFACE
e —~GOLD PLATED
1 / AN |25, , /— P~PAINTED
0625 @ '_‘}_‘ SOUD STATE (
51 VARUBLE ATTENUATOR =
d_le | S T e
0.943 | —— | @’_"}_
o \ 1 0.500
_i im%qa‘ " ‘E/ ...... e | i
038 FOR SHA FEMALE—P ] 1IE|—___:IU1-.SD4 oors e - H
030 FOR SWA MaLE oo by T T AR
REHEIVABLE SMA FEMA
AL (oCE)e cuuuecr FHALE
0.250 ] PLS.
5 ] \-CUNNECTDR. 15-PIN
-—1 0670 - MDM-1SSSPCITT/CANNGNY

ALL DIMENSIONS ARE IN INCHES, TOLERANCE: X.XX +0.020, X. XXX +0.010

M-DVAN-4080/5010/6012-60-8

AMERICAN MICROWAYVE CORPORATION
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TYPICAL DATA ' I\\\
M-DVAN & M-VVAN SERIES

¢JJB ABSORPTIVE ATTENUATORS

STANDARD MODEL
M-DVAN-8018-60-8

MINIATURE DIGITALLY VARIABLE ATTENUATOR
(8.0 TO 18.0 GHz)

b yse —d 0.089 DIA THRU
; ' 2 PLS N L
-! !-_0,223 -J. 0,100 i 0.£0 i
I i :
| : / _—q@'—"—r MOUNTING. SURFACE
e —GOLD PLATED
T8 ANEEN ! / P-PANTED -
SOLLEID STATE oR l
‘3_-5{2-" (@) "_'r :‘mv:w_._._A _ 1.34 S
S _———a )—-
T 0.750 T e — .I [N
! { %ﬂu“ - J &l oo
_L |a_:u'gm@ . O ———— .
' H 0.204
0.73 FOR SMA FEMALE—F ] I 0] A 0013 P DI ’ L o125 (om
0.50 FOR SHA MALE  0.100 — I'T.__o.szs _—l RES & )
MOVA
N | (eCe ~REMOVABLE SHA FEMALE
ozw ~ 2 PLS.
) | S—CONNECTOR, 15-PIN
--] 0870 1 MDM-1SSSPCITT/CANNDNY

ALL DIMENSIONS ARE IN INCHES, TOLERENCE: X.XX +0.020, X.XXX +0.01¢

M-DVAN-8018-60-8

AMERICAN MICROWAVE CORPORATION
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TYPICAL DATA
M-DYAN & M-VVAN SERIES
6018 ABSORPTIVE ATTENUATORS

0.28 FCR SMA FEMALE

AN\

STANDARD MODEL

M-VVAN-4080/5010/6012-60-MP

MINATURE VOLTAGE VARIABLE ATTENUATOR
WITH MULTIPIN CONNECTOR
4.0 TO 8.0 GHz, 5.0 TO 10.0 GHz & 6.” TO 12.0 GHz)

o

e 3 —e—d 0.089 DIA THRU
[ = N .
aahs bt o 1,240 == .
[ . e | 0.100 | 0.50 l
l . ,_L —-3*—" i - MOUNTING SURFACE
m\ I GP=-GOLD PLATED
-3 % % H P-PNNED

8.,

SCUD STATE i
J1  VARWBLE ATTENUATOR
48

Q.

— 0 el

e 134 €

P Bm | é}_r
iR m}gr&““u AN || e
1 !%T—___—_FII 0.304\- 0,015 PN DA ]

—— t
i =— 0.125 (GP
050 FOR SMA MALE  0.100 — [T__ 0825 v B ®

_—~REMOVABLE SMA FEMALE
-~ CONNECTORS
2 PLS.
“~—CONNECTOR, 15-PIN
MDM=-15SSPCTT/CANNON)

] "
T —I 0.670 :--—

ALL DIMENSIONS ARE IN INCHES, TOLERANCE'I: XX £0.020, X.XOOK 40,010

M-VVAN-4080/5010/6012-60-MP

AMERICAN MICROWAVYE CORPORATION
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TYP{CAL DATA I\\\
M-DVAN & M-VVAN SERIES

6ihiR ABSORPTIVE ATTENUATORS

STANDARD MODEL
M-VVAN-8018-60-MP
MINATURE YOLTAGE VARIABLE ATTENUATOR

WITH MULTIPIN CONNECTOR
(8.0 TO 18.0 GHz)

! 2 PLS.

2 Loz : _

' i i | |
i \ —QTJI,E“_"_T _ télgunnnc SURFACE
- = —~GOLD PLATED
_["_ =) / -{\\} it H / P-PAINTED
SOUD STATE |
0.625 --—-‘— :um:va.z ATTENUATOR s
dJe ——— ;

0.750

©

' | &1

l !@]l@ - 5, \ J < f”_"
! _: i

G.23 FOR SMA F'EMALE-aF'_" I Ul Iu__ 0304\- 0.015 PIN D,

1
00 FOR SMA MALE  0.100 =] h:—— 1 A2 Y
0925 ——I P}
EMOVABLE SMA FEMALE
.| - o Cm)e -~ CONNECTORS
o.z%ﬂ: ~ 2 PLS.
T ] “—CONNECTOR, 15-PIN
-—-I 0.870 == MDM-1SSSPCITT/CANNGN)

ALL DIMENSIONS ARE IN INCHES. TOLERANCE: XXX +0.020, X XX +0.010

M-VVAN-8018-60-MP

AMERICAN MICROWAVE CORPORATION
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TYPICAL DATA
M-DVAN & M-VVAN SERIES
60dB ABSORPTIVE ATTENUATORS

W\

AVAILABLE OPTIONS ON M-VVAN ATTENUATORS

FREQUENCY MODEL NUMBER CONTROL
4.0 TO 3.0 GHz M-VVAN-4080-60-SP 10dB/Yoit Analog Control
with Solder Pin Voltage & Control
4.0 TO 8.0 GHz | M-VYYAN-030-60-SMA 10dB/Volt Analog Control
with Solder Pin Voltage & SMA Female
Control Connector
4.0 TO 8.0 GHz | M-VVAN-080-60-SMC 10dB/Yolt Analog Control
with Solder Pin Voltage & SMC Male -
Control Connector
5.0 TO 10.0 GHz | M-VVAN-2010-60-SP 10dB/Volt Analog Control
with Solder Pin Voltage & Control
5.0 TO 10.0 GHz | M-VVAN-5010-60-SMA 10dB/Volt Analog Control
_ with Solder Pin Voltage & SMA Female
Control Connector
5.0 TO 10.0 GBz | M-VVAN-5010-60-SMC 10dB/Voit Analog Control

with Solder Pin Voitage & SMC Male

Control Connector

m

6.0 TO 12.0 GHz | M-YVAN-6012-60-SP 10dB/Volt Analog Control
with Solder Pin Voltage & Control
6.0 TO 12,0 GHz | M-VVAN-6012-60-5MA 10dB/Volt Analog Control
with Solder Pin Voltare & SMA Female
Control Connector
6.0 TO 12.0 GHz | M-YVAN-6012-60-SMC 10dB/Volt Analog Control
with Solder Pin Voltage & SMC Male
Control Connector
o
8.0 TO18.0 GHz | M-VVAN-3018-60-SP 10dB/Volt Analog Control
with Solder Pin Voltage & Control
8.0 TO 13.0 GHz M—WAS-SOIS-GD-SMA 10dB/Volt Analog Control
_ with Selder Pin Voltage & SMA Female
Control Connector :
8.0 TO 18.0 GHz | M-YVAN-3018-60-SMC 10dB/Yolt Analog Control
with Solder Pin Voltage & SMC Male
Control Connector
M-VVAN : MINIATURE VOLTAGE YARIABLE ATTENUATOR

AMERICAN MICROWAVE CORPORATION
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TYPICAL DATA l\\\
M-DYAN & M-VVAN SERIES
¢y-iR ABSORPTIVE ATTENUATORS ‘

OPTIONAL MODEL
M-V VAN-4080/5010/6012-60-SP

MINIATURE VOLTAGE VARIABLE ATTENUATOR
WTITH SOLDER PIN CONTROL CONNECTORS
(4.0 TO 8.0 GHzx, 5.0 TO 10.0 GHz & 6.0 TO 12.0 GHz)

L . 0.089 DIA THRU
L -4 , 2 pLs.
— e 0.223 e = e §,240) — < —e - 0.50 L
l I ey 0.100 1 ¥
' ; l I

MOUNTING SURFACE
GP-GOLD PLATED

1 / AN S22 N
0.623 T "SOL.;STATE i FPAINTED
_[ r 41 VARUBLE ATTENUATGR .
—— | oo Mz 1.34
0.948 l ” I
], G /
0 im{%&"“‘% %) |
. 0.20
033 FOR SMA FEMALE I ILEH K 0.013 PIN DI, —-— I
0.50 FOR SMA MALE -1 $.03 DA SOLDER PIN i3S
_L__'_{.— ----- - 50 5 ~—~REMOVABLE SMA FEMALE

— -~ CONNECTOR
0380 o 5o [ ..C;) I > W 2 pLs RS
T os I'J' | ~jossf~

VAI.L DIMENSIONS ARE IN INCHES, TOLERANCE: X.XX £0.020, X.XXX +0.010

- M-VVAN-4080/5010/6012-60-SP

AMERICAN MICROWAYE CORPORATION
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TYPICAL DATA
M-DVAN & M-VVAN SERIES
6B ABSORPTIVE ATTENUATORS

--! L—o.zzs
|
f
_r“@
0.525 B .
d_le [
0.750

0.29 FOR SMA FEHALE-‘* | H

0.5% FOR

SMA MALE

R

0.330 0.250

OPTIONAL MODEL
M-VVAN-8018-60-SP

MINIATURE YOLTAGE YARIABLE ATTENUATOR
WITH SOLDER PIN CONTROL CONNECTOR

(8.0 TO 13.0 GHz)

Q.100

e

1
|
|
s0UD
4 VARUBLE ATTDNUATOR
M GO, MR s et
————— ]

STATE

0.089 DIA THRU
2 P

oso L

AN\

r
|

-I |—— 0.100

B e

1

Hl%

@E@ao

I
MOUNTING SURFAGE
’///r_GP—GOLD PLATED
P=PAINTED
.
-
0.500

| = 1..;4»
L =5 [EW] [
T R

0.03¢ D SOOER PIN
3 PLS.

I

ARGl

~~REMOVABLE SMA FEMALE

-~ CONNECTORS
; ]!:Wm]/ 2 PLS.

ALL DDMENSIONS ARE IN INCHES, TOLERANCE: X,.XX 10.020, X.XXX +0.010

M-VVAN-8018-60-SP

AMERICAN MICROWAVYE CORPORATION
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TYPICAL DATA R - . I\\\
M-DVAN & M-YVAN SERIES

t0dB ABSORPTIVE ATTENUATORS

OPTIONAL MODEL
M-VVAN-4080/5010/6012-60-SM A

MINIATURE VOLTAGE VARIABLE ATTENUATOR
WITH S5MA FEMALE CONTROL CONNECTOR
(4.0 TO 8.0 GHz, 5.0 TO 10.0 GHz & 6.0 TO 12.0 GHz)

, e y3g e %089 DiA THRU
I L_ o N
—~ =022 -— 1240 —=
|| o | l "-:I 0.100 ¢ 050 !-'
L ! I
o U e
/ e - / P-PAINTED

- .- '

SOUD STATE
ATTENUATGR

:;,::M 1.3 =
o | — | | @
B N = T N I M Bk

b ket
0.38 FUR SMA FEMALE 1 ' 0.015 PIN DA, %
0.50 FOR SMA MALE = t—- 0.100 ‘_ o2 &Gp]

Sua FEVALE CONTROL
0.030 DIA SOLDER FIN 0.127
7 Pis. .LEIER s CONNECTO

N
P _HNME@,G /ggnﬂgém.z SMA FEHALE

-

|

JOI
i
—

+8

- W

R —

0.250 € PLS.

f :Io:s I -Io_ss*-—
0.4
"-i 0.57l-1""" ‘

=

ALL DIMENSIONS. ARE IN INCHES, TOLERANCE: X.XX +0.029, XXX x0.010

M-VVAN-4080/5010/6012-SM A

AMERICAN MICROWAVE CORPORATION
3
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TYIICAL DATA
M-DVAN & M-VVAN SERIES
6NdB ABSORPTIVE ATTENUATORS

Z\\\

OPTIONAL MODEL
M-VVAN-8018-60-SMA

MINIATURE VOLTAGE VARIABLE ATTENUATOR
WITH SMA FENMALE CONTROL CONNECTOR
(8.0 TO 13.0 GHz)

[, ____] 0.089 DIA THRU
i 2 PLS. __i L_
oz l “J. 0.100 | o= |
| : / \—}_:I%@——-—-——I— MOUNTING SURFACE
s P-GOLD PLATE
_{-_._ = 3—"«-‘35- ! / P—PAINTED
SO0UD STATE l
0.625 - st VARUBLE ATTERUATOR e
]_ P 1.34
d_le —————————a | @1
0750 | N — ' 6
! { K’”“"" (D' I 0.500
__L | 160 | T 'E“ - ——— Y i _l_
]
0.38 FOR SMA FEMALE—P 0013 FIN DiA
0.50 FOR SMA MALE ]"'0-‘°° . = -— 0125 (8
30305 DA SOLDER PIN — 6 C'(.J‘QNECTQR CONTROL 0127
- = /-REHEIVABLE SMA FEMALE
®) 0 CONNECTO
°35_° 0.250 .\.1 |Q¥W 2 PLS.
_f ’ —d Q,JJH I --iO..S:!r—
—_ 045
al

Q.57

- »
I !

ALL DDMENSIONS ARE IN INCHES, TOLERANCE: X.XX +0.020, X.XXX 20,010

M-VYAN-8018-60-SMA

AMERICAN MICROWAVE CORPORATION
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TVFICALDATA .
M-DVAN & M-VVAN SERIES ' -

648 ABSORPTIVE ATTENUATORS .

OPTIONAL MODEL
M-VVAN-4080/5010/6012-60-SMC

MINIATURE YOLTAGE VARIABLE ATTENUATOR
WITH 5MC MALE CONTROL CONNECTOR
(4.0 TO 8.0 GHz, 5.0 TO 10.0 GHz & 6.0 TO 12.0 GHz)

- Wéf"%% T
-

o ottt o] 0089 DIA THRU
--! !-— 0.223 e 112'-::---' | 2 PLS. _J L_
L1 : | —-:I 2,100 l 0.50 ]
+ ; V

MOUNTING SURFACE
GP-GOLD PLATED
P—PAINTED

n] -
1525 T SaiE

_l e ! o VARMBLE ATTENUATGR
e | I OB ex, 1
: 0948 | ————————2 :
b ’[
{

_}___ | ZaT

0.32 FOR SMA FEMALE—F"
-

0.2 FOGR SMA MALE

0.020 DI SO PIN
2R ST T

X - [
““— SMC CONTROL -| b 0,125 ((cp;
CONNECTOR I Q027 P

o REMOVABLE SMA FEMA

0380 Y-t ) -~ CONNECTORS EHALE
0.250 i 2 PLS.

T 5 . ..i‘u.ssl-—

—

-

ALL DDMENSIONS ARE IN INCHES. TOLERANCE: 10.020, X.XXX: +0.010

M-VVAN-4080/5010/6012-60-SMC

AMERICAN MICROWAVE CORPORATION
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TYPILCAL DATA
M-DVAN & M-VVAN SERIES
hi}dB ABSORPTIVE ATTENUATORS

OPTIONAL MODEL

M-V VAN-8018-60-SMC

MINIATURE VOLTAGE VARIABLE ATTENUATCR
WITH SMC MALE CONTROL CONNECTOR

(3.0 TO 13.0 GHz)

| 2r
—! !‘—0.223 E -—!\ [1 8 Lele}
b [ L
I
] ENEA
B /':;u:m
0.625 - g’zu.w: ATTEMUATOR
T Mee— Hm
730 I 3/‘”‘&
L i \,,..,.., )

*El

0.33 FOR SMA FEMALE
0.50 FOR SMA MALE

ﬁﬁ

"~ SMC CONTROL

. CONNECTOR
TXLT LT 5 :
0.380 4 5eq [, | T
T ——ossr-l-| -—-io.ssr—
—~ 045

0.57 i—-—

y

cﬁ 0.015 PIN DA, 9.270
r——moo - |

A\

ﬂﬂ- o

MGUNTING SURFACE
/ GP-GOLD PLATED
P—PAINTED

T
0.500

b

‘-— 0.125
0,127

REMUVAHLE SMA FEHALE
CEINNE
2 PLS.

ALY, DIMENSIONS ARE IN INCHES, TOLERANCE: X.XX 40.020, X.XXX +0.010 .

M-YVAN-8018-60-SMC

AMERICAN MICROWAVE CORPORATION

6-18



¥
LB g

6-19



.3ECTION

7.0 2TO 18 Ghz

(S1ZE: 2.25" x 2.00" x 1.00")

7.1 2TO 18 GHz

7.2 2TO 18 GHz

7.2.1

. _ 7.2.2

7.2.3

7.2.4

7.3 2TO 18 GHz

7.4 2TO18 GHz

7.4.1

7.4.2

7.4.3

N\

7-0

PRODUCT DESCRIPTION PAGES
A-DVAN, A-VVAN, A-CVAN-OCTAVE BAND, VARIABLE
ATTENUATOR SERIES. SIZE: 2.25" x 2.00" x 1.00"
o DIGITAL: A-DVAN
o ANALOG/YOLTAGE: A-YVAN
o CURRENT: A-CYAN
CONTROLLED ATTENUATORS + v+ e vvvvveee et 7-0 TO 7-1
TYPICAL DATA ON OCTAVE BAND 2 TO 18 GHz,
500ns HIGH SPEED, 60dB DYNAMIC RANGE,
® DIGITALLY VARIABLE: A-DVAN
. YOLTAGE VARIABLE: A-YVAN
o CURRENT VARIABLE: A-CVAN
ABSORPTIVE PIN DIODE ATTENUATORS «vvvveennrenssnnin, 7.2
(A-DVAN/A-VVAN/A-CVAN) SPECIFICATIONS:
(E = EXTENDED BAND)
FREQUENCY RANGE ~ MODEL NUMBER
2TO 4 Ghz 2040
1.5 TO 4.5 Ghz CB0OE vt 7.3 TO 7-5
2.5TO 5 Ghz 2550
1.9TO 5.6 Ghz I5S0E « v e v 7-3TO 7-5
4TO 8 Ghz 4080
3TO 9 Ghz B0B0E «nvvveeeeee e 7.3TO 7-5
5TO 10 Ghz 5010
3.75TO 11.25 Ghz S 370 7-
6 TO 12 Ghz 6012
4.5TO 13 Ghz e T 7.3T0 7-5
8 TO 18 Ghz 8018
6 TO 18 Ghz T 7-3TO 7-5
N/A _CVAN) OPTIONS, STANDARD
MODELS, AND HOW TO ORDER «vo e, 7-6 TO 7-7
MECHANICAL OUTLINES FOR STANDARD A-DVAN
(DIGITAL VARIABLE ATTENUATOR) MODELS:
FREQUENCY RANGE  MODEL NUMBER
2.0 TO 4.0 Ghz A-DVAN-2040-60-8
2.5 TO 5.0 Ghz ADVAN-2550-60-8 .+ vvvvvrrnennrrrnnnnns 7.8
4.0 TO 8.0 Ghz A-DVAN-4080-60-8
5.0 TO 10.0 Ghz A-DVAN-5010-60-8
6.0 TO 12.0 Ghz A-DVAN-G012-60-8 «+vvvnnnnnneesennnnnns 7.9
8.0 TO 18.0 Ghz A-DVAN-80I8-60-8 + oo, 7.9



SECTION PRODUCT DESCRIPTION

7.5 2TO 18 GHz ‘V[ECHAN"ICAL OUTLINES FOR STANDARD A-VVAN

MODELS WITH
MULTIPIN CON\'ECTORS
FREQUENCY RANGE MODEL NUMBER

7.5.1 2.0T0O 4.0 Ghz A-VVAN-2040-60-¥P

2.5TO 5.0 Ghz A-VVAN-2550-60-MP .......covvveuvenenn. 7-10
7.5.2 4.0 TO 8.0 Ghz A-VVAN-4080-60-MP

5.0 TO 10.0 Ghz A-VVAN-5010-60-MP

6.0 TO.12.0 Ghz. A-VVAN-6012-60-MP .........ocinnunnnnnn 7-11
7.3.3 , 8.0 TO 18.0 Gz A-VVAN-80318-60-MP ............ feaenaaas 7-11




TYPICAL DATA
ON
OCTAVE BAND
2.0 TO 18.0 GHz
500nS, HIGH SPEED
60dB DYNAMIC RANGE
DIGITALLY VARIABLE (A-DVAN)
VOLTAGE VARIABLE (A-VVAN)
AND
CURRENT VARIABLE (A-CVAN)
ABSORPTIVE, PIN DIODE ATTENUATORS
A-DVAN AND A-YVAN

SERIES
ATTENUATORS

DESIGNED
BY
A. K. GORWARA

REPFORTED
BY
P. D. WOOD

FEBRUARY 17, 1996

( 7311 G GROVE ROAD, FREDERICK, MARYLAND 21704 e Tel. (301) 662-4700 e Fax (301) 662-4938 )
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A-DYAN & A-VVAN SERIES
OCTAVE BAND
2.0 TO 18.0 GHz
VARIABLE ATTENUATORS

® 60dB DYNAMIC RANGE

¢ LATCHING STROBE CAPABILITY

e 500 nSEC., MAXIMUM SWITCHING SPEED

e 3,10,11 & 12-BIT DIGITALLY VARIABLE MODELS(A-DVAN)
e 5dB & 10dB/VOLT, VOLTAGE VARIABLE MODELS (A-VVAN)

SPECIFICATIONS:

MODEL ¢ " FREQUENCY INSERTION | VSWR FLATNESS
(A-DYAN/A-VVAN) RANGE LOSSpAT) MAT) @ 10dB

2040 2.0t04.0 GHz 2.0dB 2.0:1 +0.45dB

1.5tod.5 GHz 2.548 2.2:1 +0.65dB

2510 5.0 GHz 2.1dB .02 +0.47 dB

19 to 5.6 GHx 2.6d8 Iy {1 £0.7 dB

4.0 to 8.0 GHz 2.54dB 0 +0.5 dB

3.010 9.0 GOz 2.7 4B .2 20.75 dB

5.0to 10.0 GHz 2.74dB 10.6 dB

3.75t0 11.25 GHx 2.9dB 0.8 dB

6.01o 12,0 GHz 2.3d8 +0.7 dB

4510 13.5GH: . 3o0dB 2: +0.9 dB

8018 $.0t0 18.0 GHz 2.7 dB** 0 +0.8 dB

8013E 6.0 10 18.0 GHz 3.7 dBs* 211 +0.9 4B
(Exutoded Bandeidih]

«* 2,7 dB Typical Loss to 16 GHz, 3.7 dB Max. Loss from 16.0 to 18.0 GHz,

L ]



./

——

T

YPICAL DATA

A-DVAN & A-VVAN SERIES :
60dB ABSORPTIVE ATTENUATORS A\\
SPECIFICATIONS:

® DEVIATION FRdM LINEARITY : 0 TO30dB £ 0.5dB

30TOS0dB £ 1.0 dB
50 TO 60dB +1.54d8

& MONOTICITY . :  GUARANTEED

* SWITCHING SPEED : 500 nS MAX.BETWEEN ATTENUATION SETTINGS)

* TEMPERATURE COEFFIECIENT 4+ 0,025 dB/°C

® RF POWER RATINGS ¢+ 20 dBm OPERATING, + 30 dBm SURVIVAL

® CONTROL :  8-BIT¢sTaNparD POSITIVE TRUE BINARY (A-DvaM

(10-BIT, 11-BIT OR 12-BIT ALSO AVAILABLE)
OR-

10dB/YOLTstANDARD) ANALOG TRANSFER

FUNCTION a.vvan

(5dB/VOLT TRANSFER FUNCTION ALSO

AVAILABLE)

* DC POWER SUPPLY : % LvdesTANDARD) OR £ 15vde,

@ +150 mA, -75 mA MAX.@EBIT A-DVAN MODEL)
@ +125 mA, «50 mA MAX,(ANALOG A-VVAN MODEL)

® CONNECTORS :  REMOVABLE SMA FEMALETANDARD) FOR RF
: ISPIN MULTIPINsTANDARD) FOR POWER
AND CONTROL
* SIZE 2.5 X 2.0" X 1.0
» WEIGHT <5 oz.
FUNCTIONAL SCHEMATIC
PR o T
1 b 3 = (1
) Yl
[T
w I 3 3
T T
i
\
w06 O 0GITAL ATTEMMMTED
!
O YR Pom TR
ENVIRONMENTAL RATINGS
TEMPERATURE « v e v v vvemennnnanns : -55°C to +85°C (Operating), -65°C to +125°C (Storage)
HUMIDITY . .. oovssvnnneaneanens . MIL-STD-202F, METHOD 1038 CONDITION B
SHOCK .. oo e, . ... i MIL-STD-202F, METHOD 3125 CONDITION B
VIBRATION oo veaeenes : MIL-STD-202F, METHOD 204D CONDITION B
ALTITUDE “+ v o vovve e veveeenann . MIL-STD-202F, METIIOD 105C CONDITION B
TEMPERATURE CYCLING v v eneesen : MIL-STD-202F, METHOD 107D CONDITION A

AMERICAN MICROWAVYE CORPORATION
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TYPICAL DATA
- A-DVAN & A-VVAN SERIES
60dB ABSORPTIVE ATTENUATORS

AVAILABLE A-DVAN DIGITAL CONTROL PINOUTS

PINOCUT 8-BIT mmnm',_“ 10-BIT __ﬂ_" 12-8IT
PIN 1 NOT USED NOT USED 0.06 dB 0.03 dB
PiN 2 LATCHING STROBE * LATCHING STROBE * L};TCHING STR-OEE . 0.06 dB
{OPTIONAL} . {OPTIONAL) [OPTIONAL)
PIN 3 NOT USED 0.13 d8 0.13dB 0.13 dB
PIN 4 GROUND GROUND . GROUND GROUND
PINS 0.25 dB (LSB) 0.25 dB 0.25 dB 0.25 d8
PING 0.5 dB 0.5 dB 0.5 d8 0.5 dB
PIN 7 1.04d8 1.0dB 1.0d8 1.0 dB
PIN B 2.04dB 2.0dB 2.0dB 2.0dB
PINS 4.04d8 . 4.0dB 4.0 dB 4.0 dB
PIN 10 © 8.0dB 8.04B 8.0 dB 8.0 dB
PIN 11 16.04d8 16.0 dB 1€.0 dB 16.0 d8
PiN 12 32.0 dB (MsBj 32,0 4B [MSB) 32.0 dB IMSB} 32.0 dB IMSB)
PIN 13 +120R +15 VDC +12OR +15VDC +120OR +15 VDC +12 OR +15 VDC
PIN 14 -12 OR -15 VDC -12 OR -15 VDC -12 OR -15 VDC -12 OR -15 VDC
PIN 15 NOT USED 0.06 dB (LSB) 0.03 dB (LSB) 0.016 dB {LSB)

* Order "L" Suffix Models for Latching Strobe Capability, Ses "HOW TO ORDER” for mare details.

STANDARD A-VVAN MULTIPIN ANALOG CONTROL PINOUTS

(OPTION "MP")
MP-MULTIPIN  CONNECTOR PINOUT FOR VOLTAGE VARIBLE
ATTENUATORS (A-VVAN UNITS)

PIN 3 ANALOG INPUT
PIN 4 GROUND
PIN 13 +12eor +15VDC
PIN 14 =12 or-15 VDC

ALL OTHER PINS NOT USED

|

AMERICAN MICROWAVE CORPORATION
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TYPICAL DATA
A-DVAN & A-VVAN SERIES
60d8 ABSORFTIVE ATTENUATORS

AN

AVAILABLE OPTIONS
AND |
HOW TO ORDER
EXAMPLE EXAMPLE
A-DVAN - 4080-60-8- X - GP A-VVAN - 6012 - 60 - MP - 3 - GP
1 2 3 45 6 1 2 3 4 56
1 : A-DVAN : DicITALLY VARIABLE ATTENUATOR NEW 1 : A-VYAN : YoLTAGE VARIABLE ATTENUATOR NEW
2 : FREQUENCY OF OPERATION (eq. 40108.0 GH2) 2 ; FREQUENCY OF OPERATION (e.g. 6.0 to 12.0 GIIz)
3 : DYNAMIC RANGE IN dB 3 : DYNAMIC RANGE IN dB
4 : NUMBER OF DIGITAL BITS (eg. 3, 10, 11 oc 12-bits) 4 : CONTROL CONNECTOR
5 : X=ANY COMBINATION OF THE ¢ MP : Standard Connector for Analog Units
A-DVAN OPTIONS GIVEN BELOW. (ITT Cannon 15-Pin Multlpla Connector Per MIL-C-2008),
6 : GOLD PLATED (GP) MOUNTING SURFACE 5 : ADDITIONAL OPTIONS AS GIVEN BELOW
All other sides are Painted. 6 : GOLD PLATED (GP) MOUNTING SURFACE
PAINTED (P) MOUNTING SURFACE All other sides are Painted.
This is Standard for all products PAINTED (P) MOUNTING SURFACE
. _ This is Standard for all products
ADDITIONAL A-DVAN AND A-YYAN OPTIONS
OPTION A-DYAN AVAILABLE OPTIONS OPTION A-VVAN AVAILABLE QOPTIONS ‘
No: (DIGITALLY VARIABLE) J No: (YOLTAGE VARIABLE)
1 i ——— e ——
1 Two SMA Male Removable RF 1 Two SMA Male Removable RF
Connectors - Copnectors
2 One SMA Male & One SMA Female 2 One SMA Male & One SMA Female
Removable RF Connector Removable RF Connector
3 Not/Applicable 3 5 dB/Volt Transfer T 1iction
4 0 to 30dB Attenuation Range 4 0 to 30 dB Attenuatioa Range
5 + 15 vde Supply Voltage 5 + 15 vdc Supply Voltage
L Latching Strobe Capability 6 Substitute A-CVAN product code for the
- A-VVAN product code for Current
Controlled (Non-Linearized) Attenuators
. ORDERING:

AMERICAN MICROWAVE CORPORATION
7311-G GROVE ROAD, FREDERICK, MARYLAND 21704
TELEPHONE NUMBER : 301-662-4700

FACIMILE NUMEER

: 301-662-4938

PLEASE CALL OR FAX FOR CATALOGS, TEST REFORTI AND ORDERING INFORMATION ON ANY OF OLR PRODUCTS.

AMERICAN MICROWAVE CORPORATION
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TYPICAL DATA
A-DYAN & A-VVAN SERIES

60dB ABSORPTIVE ATTENUATORS

STANDARD A-DVAN MODELS AVATLABLE

AN\

FREQUENCY

MODEL NUMBER

CONTROL

2.0 TO 4.0 GHz

A-DVAN-2040-60-3

8-Bit Digital Control (Stundard)
with 15-Pin Multipin Connector
(ITT CANNON per MIL-C-24308)

4.0 TO 8.0 GHz

A-DVAN-4080-60-3

8-Bit Digital Contrel (Standard)
with 15-Pin Multipin Connector
(ITT CANNON per MIL-C-24308)

5.0 TO 10.0 GHz

A-DVAN-5010-60-8

8-Bit Digital Control (Standard)
with 15-Pin Multipin Connector
(ITT CANNON per MIL-C-24308)

6.0 TO 12.0 GHz

A-DVAN-6012-60-§

8-Bit Digital Contro] (Standard)
with 15-Pin Multipin Connector
- (ITT CANNON per MIL-C-24308)

8.0 TO 18.0 GBz

A-DVAN-8018-60-8

3-Bit Digital Control (Standsrd)
with 15-Pin Multipin Connector
- (ITT CANNON per MIL-C-24308)

. A-DVAN :

DIGITALLY VARIABLE ATTENUATOR

STANDARD A-VVAN MODELS AVAILABLE

FREQUENCY

MODEL NUMBER

CONTROL

2.0 TO 4.0 GH=

A-VVAN-2040-60-MP

Analog, 10dB/Volt Sundare)
with Multipin Connector
(ITT CANNON per MIL-C-24308)

4.0 TO 8.0 GHz

A-VVAN-4080-60-MP

Analog, 10dB/Volt Standara)
with Multipin Connector
(TTT CANNON per MIL-C-24308)

5.0 TO 10.0 GHz

A-VVAN-5010-60-MP

Analog, 10dB/Volt Standard)
with Multipin Connector
(ITT CANNON per MIL-C-24308)

6.0 TO 12.0 GHz

A-VVAN-6612-60-MP

Analog, 10dB/Volt (Standard)
with Multipin Connector
(TTT CANNON per MIL-C-24308)

8.0 TO 18.0 GHz

A-VVAN-8018-60-MP

Analog, 10dB/Volt-tstandard)
with Multipin Connector
(ITT CANNON per MIL-C-24308)

A-VVAN :

VOLTAGE VARIABLE ATTENUATOR

AMERICAN MICROWAYVE CORPORATION
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TYPICAL DATA

A-DYAN & A-VVAN SERIES
60dB ABSORPTIVE ATTENUATORS

A-DVAN-2040/2550-60-8
DIGITALLY VARIABLE ATTENUATOR
(2.0 TO 4.0 GHz & 2.5 TO 5.0 GHz)

SMA FEMALE
2 PLACES
2.50
(® ®
AMERICAN /
"\ MICROWAVE
1.30 \\ CORFORATION J2
2.00
A—DVAN-2040-60-8 1.79
[{kﬁm gl sy J3
' FSCM 60483
\® o {
2.95 0.125
- ~=0.125

15 PIN D-SUBMINIATURE
PLUG PER MIL—-C-24308
INCLUDES JACK POST

A-DVAN-2040/2550-60-8

7-8

AN\

s
&

K

0000000
Qo0000000

1.00

ALL DIMENSIONS ARE DN INCHES, TOLERANCE: X.XX £0.020, X.XXX +=0.,010

AMERICAN MICROWAVE CORPORATION




TYPICAL DATA
A-DVAN & A-VVAN SERIES
60dB ABSORPTIVE ATTENUATORS

A-DVAN-4080/5010/6012-60-8

DIGITALLY YARIABLE ATTENUATOR
(4.0 TO 8.0 GHz, 5.0 TO 10.0 GHz & 6.0 TO 12.0 GHz)

AN

SMA FEMALE
. 2 PLACES
'r 2.50 025~ I~
T B L
AMERICIHN 0.77
WICROWAVE
1.22 AN\ comromnon {12 _L =]
2.00 1.75 25
A=DVAN-~4080—60~8 . °3
. -]
WMosme 3 g0
FSCM 60483 — o
&l .
2.25 0.125 e 1,00~
— |—0.125

15 PIN D-SUBMINIATURE
PLUG PER MIL-C=-24308
INCLUDES JACK POST

A-DVAN-3018-60-8

DIGITALLY VARIABLE ATTENUATOR
(8.0 TO 18.0 GH2)

SMA FEMALE
2 PLACES

2.50 J
|

AMERICAN

1.12 Fa\\ e

CORPQRATION J2

2'001 A=DVAN-8018~60-8 1.75
m‘“ S/MNi___ J3
FSCM 60483 *
D @
2.25 0.125 —1.00 —
- l—0.125

15 PIN D—-SUBMINIATURE
PLUG PER MIL-C-24308
INCLUDES JACK POST'

ALL DIMENSIONS ARE IN INCHES, TOLERENCE: X.XX +0.020, X.XXX +0.010

AMERICAN MICROWAVE CORPORATION
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TYPICAL

DATA

A-DVAN & A-VVAN SERIES
60dB ABSORPTIVE ATTENUATORS

A-VVAN-2040/2550-60-MP

VOLTAGE VARIABLE ATTENUATOR
(2.0 TO 4.0 GHz & 2.5 TO 5.0 GHz)

SMA FEMALE

2 PLACES

2.50

1 f@ @‘1

AMERICAN

1 50 l\\\ MICROWAVE

CORPORATION J2

2.00
. A—~WAN~2040~60-MP 1.75
--[Mﬂ_?]i il osme S
FSCM 60483
© gl —11
2.25 0.125—’
- =—0.125

15 PIN D-SUBMINIATURE

PLUG PER MIL-C

~24308

INCLUDES JACK POST

AW\

0000000
O0000C00

ALY DIMENSIONS ARE IN INCHES, TOLERANCE: XIXX $0.020, X.XXX +0.010

A-VVAN-2040/2550-60-MP

AMERICAN MICROWAYE CORPORATION
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TYPICAL DATA
A-DVAN & A-VVAN SERIES
60dB ABSORPTIVE ATTENUATORS

A-VVAN-4080/5010/6012-60-MP

VOLTAGE YARIABLE ATTENUATOR
{4.0 TO 8.0 GHz, 5,0 TO 10,0 GHz & 6.0 TO 12,0 GHz)

SMA FEMALE
, 2 PLACES
2.50 A 0.25—= |
’ (@ @ B
6 L€

i)
3
O

S/Ne J3

-]
o
Q
Q
=]
-]
o
Q
Q
-]
o
-]
°°
(-]

2.00 J ] A-WAN~4080—-60-MP
Ji

AMERICAN / - 077
1.22 LAY i I 1]
.75
]

FSCM 60483

© @

Nl

!

- —0.125

15 PiN D-SUBMINIATURE
PLUG PER MIL-C-24308
INCLUDES JACK POST

A-VVAN-3018-60-MP
VOLTAGE YARIABLE ATTENUATOR
(8.0 TO 18.0 GHz)
SMA FEMALE
2 PLACES
2.50
f@) & /
AMERICAN
MICROWAVE gy
1.12 P\ | o n T
2.00 o3
A~WAN-8018-60-MP | 1.75 22
-]
! Y/ X 93
- FSCM 60483 = "
@ &
2.25 0.125 -—1.qof—4
—~ |—0.125 _

15 PIN D~SUBMINIATURE
PLUG PER MIL-C-24308
INCLUDES JACK POST

ALL DIMENSIONS ARE IN INCHES. TOLERANCE: X.XX +0.020, X.XXX 20,010

AMERICAN MICROWAYE CORPORATION
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.SECTION

8.0

0.5TO 18 GHz

6 TO12 GHz
6 TO 18 GHz
8 TO 18 GHz

9 TO 10 GHz

AN\

PAGES

PRODUCT DESCRIPTION

AGH SERIES, OCTAVE BAND, VARIABLE ATTENUATORS

® DIGITAL: AGH-DD

® ANALOG/VOLTAGE: AGH-D

¢ CURRENT: AGH...........co0viinn.. 8-0TOS8-2

125ns HIGH SPEED, 60dB, 8 BIT, PROGRANMMAEBLE
® AGH-0612-60DDSF .....vvviiinniiiiiiieeiiarnnnnnnnnnas 8-4TO 8-5

125ns TO 500ns HIGH SPEFED, 60dB, 8 BIT PROGRAMMABLE
® AGH‘SOIS'GODD'SF I R I R R e T T N R 8'6 TO 8'7

900mns, 60dB, 8 BIT PROGRAMMABLE
0 AGH-8018-65DD-205 ....cvieirnnenrninnneeriosnannnnennns 8-8TO 8-9

500ns HIGH SPEER, 60dB, 8 BIT PROGRAMMABLE
® AGBH-0910-60DDSF ...vviinereerriseesrnrrniasannecsonns 8-10 TO 8-11

60 dB DYNAMIC RANGE DIGITALLY CONTROLLED ATTENUATORS

83

8.6

8.7

8.8

8.9

3.10

8.11

2 TO4 GHz

19TO 5.6 GHz

4 TO3 GHz

8 TO12 GHz

1 TO18 GHz

v

1 TC2GH:

2 TO4 GHz

~60dB, 8 BIT PROGRAMMABLE

© AGH-2040-63DD .o erereee e e e e 8-12 TO 8-13

60dB, 10 BIT PROGRAMMABLE
e AGH-2550-60DD-410 .......... Pee et reee et 8-14 TO 8-15

60dB, 8 BIT PROGRAMMABLE
¢ AGH-4080-65DD .........0nvvens reireaeriaaes cesereaaas 8-16 TO 8-17

60dB, 8 BIT PROGRAMNMABLE
® AGH-0812-65DD . iiuiiininiiiniennniieinsniovnennnnnnenas 8-18 TO 8-19

AGH DD SERIES OCTAVE BAND, 60dB RANGE, 8 BIT DIGITAL

MODEL NO

AGH-1020DD

AGH-2040DD

AGH-2550DD

AGH-4080DD

AGH-5010DD

AGH-6012DD
AGH-8018DD........ 8-20TO 8-23

(QPTIONAL)
(0.75 TO 2.25 GHz)
(1.5 TO 4.5 GHz)
(1.9 TO 5.6 GHz)
(3.0 TO 9.0 GHz)
(3.75 TO 11.25 GHz)
(4.5 TO 13.5 GHz)
(6.0 TO 18.0 GHz)

FREQUENCY
¢1TO2GHz
®2TO4GHz
¢ 25TO5GHz
e 4TO8GHz
¢ 5T0O 10 GHz
e 6TO 12 GHz
e 3TO 18 GHz

N
120dB, 8 BIT PROGRAMMABLE

® AGH-1020-60DD-120 ...vrunniniiiiiiiittiettneanannnnes 8-24 TO 8-25

120dB, 8 BIT PROGRAMMABLE
® AGH-2040-60DD-120 ....ccvviuniiiiiiiiiiieiieinnnnnnnas 8-26 TO 8-27

8-0



SECTION

8.12

8.13

3.14

. 8.15

8.16

8.17

8.18

8.19

8.20

8.21

8.

2
L8

8.23

A\

PRODUCT DESCRIPTION PAGE.

2.5 TO 5 GHz 120dB, 8 BIT PROGRAMMABLE

® AGH-2550-60DD-120 ........ e 8-28 TO 8-29
4 TO 8 GHz 120dB, 8 BIT PROGRAMMABLE :

® AGH-4080-60DD-120 +.\ovvinninnerinniiiinnieiainnenns 8-30 TO 8-31
5TO 10 GHz 120dB, 8 BIT PROGRAMMABLE

® AGH-5010-60DD-120 ....uvinninnnrinnnnsennunieianeens 8-32 TO 8-33
6TO12GHz  120dB,8 BIT PROGRAMMABLE _

® AGH-6012-60DD-120 .............. e 8-34 TO 8-35
8 TO 18 GHz 120dB, 8 BIT PROGRAMMABLE

® AGH-8018-60DD-120 ........ B 8-36 TO 8-37

HIGH SPEED VOI.TAGE CONTROLLED ATTENUATORS

1TO2GHz 125ns TO 500ns HIGH SPEED, 60dB, 10dB/VOLT
® AGH-1020-60DSF ....ovvvvvrniiinnvaniniens Creiieanianas 8-38 TO 8-39

0.5 TO 1 GHz 60dB, 10dB/VOLT
L AGH‘OS]O'GOD ---------- IR R R} IR R R R R E R R R R R R T ] 8“40 TO 8-41
4.2 TO 4.4 GHz 70dB, 10dB/VOLT
® AGH-2856-70D ........ e ettt tent et eaeeen e, 8-42 TO 8-43
1 TO 18 GHz AGHD SERIES, OCTAVE BAND, 60dB RANGE,
' VOLTAGE VARIABLE ATTENUATORS.

FREQUENCY (OPTIONAL) MODEL NO
e1TO2GHz (0.75T0225GHz) AGH-1020D
©2TO4GBz  (1.5TO 4.5 GHz) AGH-2040D
©25TO5GHz (1.9TO 5.6 GHz) AGH-2550D
¢4TO8GHz (3.0TO9.0GHz)  AGH-4080D
e5TO10GHz (3.75TO11.25GHz) AGH-5610D
e6TO12GHz (45TO135GHz) -AGH-6012D
e8TO18GHz (60TO18.0GHz) AGH-8018D ......... 8-44 TO 8-47

1204B VOLTAGE CONTROLLED ATTENUATORS

1 TO 2 GHz 120dB, 20dB/VOLT

® AGH-1020-60D-120 ............. Nttt 8-48 TO 8-49
2 TO 4 GHz 1204B, 20dB/VOLT

® AGH=2040-60D-120 < .o vvrreernenrnrareseeeneasanenennns 8-50 TOQ
25TO5GHz - 120dB;20dB/VOLT: .. - :

© AGH-2550-60D-120 .« .o evrernenere e eeaneananeannnns 8-52 TO 8-33

8-1



8.26

8.27

8.28

8.29

4TO 8 GHz

5TO 10 GHz

6 TO 12 GHz

8TO 18 GHz

4 TO 8 GHz

1TO 18 GHz

A\

PRODUCT DESCRIPTION PAGES
120dB, 20dB/VOLT
® AGH-4080-60D-120 1 . ovvvvviiieniiioiieesinenrennnnnn, 8-54 TO 8-55
120dB, 20dB/VOLT
® AGH-5010-60D-120 1 .. o.'uuuinnnennssiininnanse, 8-56 TO 8-57
120dB, 20dB/VOLT
® AGH-6012-60D-120 ....... e 8-58 TO 8-59
120dB, 20dB/VOLT
® AGH-8018-60D-120 . .....oiiiiiiiiiniiiiiaeeeaeeaieaes 8-60 TO 8-61

60dB, NEGATIVE CURRENT CONTROLLED
@ AGH-080-N .. it iiriiiieiiireetrennnrannaannss 8-62 TO 8-03

AGH SERIES OCTAVE BAND, 60dB RANGE, CURRENT
CONTROLLED ATTENUATORS

FREQUENCY (OPTIONAL) MODEL NO

*1TO2GHz (0.75TO 2.25GHz) AGH-1020

*2T0O4GHz (1.5 TO 4.5 GHz) AGH-2040

©25TOS5GHz (1.9 TO 5.6 GHz) AGH-2550

® 4TO 8 GHz (3.0 TO 9.0 GHz) AGH-4080

e5TO10GHz  (3.75TO11.25GHz) AGH-5010

*6TO12GHz (45TO13.5GHz)  AGH-6012

*3$TOISGHz (6.0TO18.0GHz) AGH-8018 ......... 8-64 TO 8-67

8-2
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DESCRIPTION

® POWER SUPPLY  «covveviiencaainnn.

* CONNECTORS
RF |NF’UT/OUTPUT- ..............
POWER AND CONTROLS -:---------

L 7. .

AVAILABLE OPTIONS

AMC MODEL AGH-0612—60DDSF 1S AN ULTRA HIGH
SPEED OCTAVE BAND ATTENUATOR/MODULATOR,

REVISIONS

rorg| REV, DESCRPTIOH

DATE NFROVED

MECHANICAL QUTLINE

0.25dB MINIMUM ATTENUATION STEPS
{SEE PIN FUNCTION TABLE)

+12 TO +18VDC @100mA MAXIMUM
=12 TO —18VDC (@ 15mA MAXIMUM

‘FIELD REPLACEABLE SMA (FEMALE)

MINATURE 14 PIN MALE (MIL—28748),

A | ORIGINAL RELEASE JOBff 20380E lr/tis9e

CONNECTOR, 14-PIN

MATING CONNECTOR (FEMALE) FURNISHED

1.80" x 1.67" x 0.85"

3) WEIGHT:

ENVIRONMENTAL_RATINGS

1.80 1AW MIL-20748
fggcéRAMMABLE BY 8 BIT POSITVE TRUE BINARY A PR -—0.90—| )} see e a
* PIN FUMCTINN R i e 6.28
A N/C H E:.'.'.‘.'- |
[} GND ff p—t=t s |
C 02548 \E m]
i 0.5d8 — ]
SPECIFICA’I‘IONS ? M/C 1.80 REMOVABLE SHA (F>
1.0dB 2 PLACES
® FREQUENCY RANGE « - -covrvvrennne 612 GHz MINIMUM E L0dp 0.250 L300 I =
® INSERTION LOSS - - cvvvvvvrvennnnnnss 2.5 dB MAXIMUM J 4048 I COMMAND | o225 AN
® ATTENUATION FLATNESS -« vovvvre @ 0-10db  £0.7 MAXIMUM L 16.008 ) I s i
10—-20db £1.0 MAXIMUM H 32.0dB 0125 =
20-40db £1.5 MAXIMUM TV R T
40—-60db +1.6 MAXIMUM H -12v 10 -18v] 1.67 xu’;m ]
® ATTENUATION ACCURACY: -« --vonrn.. 0-3Ddb  +0.5 MAXIMUM T I e Jﬁf @
30-50db +1.0 MAXIMUM l [ [ 0——o+— , ] \an
_ { p 0.42
50-63.75b £1.5 MAXIMUM o) I C 2
G TIME: - c st v arr e e i i e iaeaan s . . 3 100"
* SWITCHING TIME 125nS  MAXIMUM ~to3e 1.550 x BF PN 2 PLACES
® TEMPERATURE COEFFICIENT---........40.01 dB/C #0125 THRU ~—0.85—
® VSWR (ON/OFF) -« vvvervieinnns 1.7:1  MAXIMUM DETAIL A
OPERATING -+ revemmeraiannnanens +20d8m MAXIMUM o © © o © o 1) DIMENSIONS ARE N INCHES
SURMVAL  «convvnrncninananans +30dBm MAXIMUM 9ﬁ plo E'ﬁ 92 2) TOLERANCES: XXX £0.020
® CONTROL -~ cvenevnnmnicnnnennns 8 BIT POSITIVE TRUE TTL BINARY LOGIC, ;o XXXX £0.010

APPROX. 3.4 OZ

s TEMPERATURE. ............ —55C TO +85C (OPERATING)
~65C TO +125°C (STORAGE)

o TUMIDITY ................. MIL-STD—-202F, METHOD 103B COND. B
e SHOCK ...t MIL-STD-202F, METHOD 2138 COND. B
o VIBRATION.- - ... ...ovvv ot MH.-STD-202F, METHOD 204D COND. B
¢ ALTITURE ..... e MIL-3TD—202F, METHOD 105C COND. 8
¢ TEMPERATURE CYCIE- - - - -MIL-STD—~202F, METHOD 107D COND. A

AN

AMERICAN MICROWAVE CORPGRATION

73116 GROVE RD., FREDERICK,

MD. 21704

TEL: (301) 662-4700 FAX: {301) 662—4938

AQL oo J1 SMA MALE, J2 SMA FEMALE omomes | o
AQZ: - TWO SMA MALE CONNECTORS —

AO3. ..o MINIATURE 15 PIN, MALE CONNECTOR (MDM153SP) |™"fipp  tisasor
AQ4. i 'ULTRA HIGH SPEED (70nS ON/OFF TIME)

PRODUCT FEATURE

AGH-0612-60DDSI
ULTRA HIGH SPEED, 6 TO 12 Gz PROGRAMMABLE ATTENUATOR

to]fs

SIZE A I SHEEY 1 OF 2

| DWG, #.100-2817
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I UNCTIONEQ SCHEMATIC

LINEARIZER DRIVER CIRCUIT

o—

g

/A
CIHVERTER

LINEARIZER

DRIVER

. [-SHUNT
—— 3

z =
a 13
||I-_

JJ 1

HYB)

RF SECTION

JI1@

o

50A

l{[———f

— s L e

l [-SHUNT

A\

APPROVALD

DATE

AMERICAN MICROWAVE CORPORATION
7311G GROVE RD., FREDERICK, MD. 21701
TEL: (301) 662—4700 FAX: {301) 662-4938

[ L]

WSy

e/01/08

CIECKED

PRODUCT FEATURE
: AGH-0612-60DDSFI
ULTRA HIGH SPEED, 6 T0 12 GHz PROGRAMMABLE ATTENUATOR

NIE . A 1 SHEET 2 OF 2 [ Dwg ¢ i0p-2812
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e POWER RATINGS
(-SF)
(—VvF) & (-UF})

* CONTROL
DIGITAL -

AMALOG-

- 0—6V ANALOG VOLTAGE,

+20dBm CW OR PEAK
+10dBm CW OR PEAK

- B BIT TRUE BINARY LOGIC, 0.25dB

MINIMUM ATTENUATION STEP.

TRANSFER FUNCTION

1) DIMEMSIONS ARE IN SNCHES [MILLIMETERS]

2) TOLERANCES: XX +0.020
XXXX £0.010

3} WEIGHT: APPROX. 2.4 0Z

g REVISIONS
Q—IB—S——-—-—_:]:_I_O_N. TONE| REV, UOSCRPTICN DATE APPROVED
AMC  MODEL AGH-8018-860DD-SF IS A HIGH SPEED A ORIGINAL RELEASE T
OQVER~-OCTAVE BAND VARIABLE ATTENUATOR/MODULATOR, :
CONTROLLED BY 8 BIT BINARY LOGIC OR DRIVEN BY , -
AN ANALOG POSITIVE VOLTAGE: UNIT 1S PACKAGED IN MECHANICAL OUTLINE
A MINIATURE HERMETIC HOUSING FOR HIGH RELIBILITY o015 x oaogr o0 THRY
b
APPLICATIONS. REMOVABLE RF PIN 2 PLACES St FEMALE
SMA (F) e 1.34 ?;,:},B -/ 2 FLS
SPECIFICATIONS 2 PU‘CES e—1. 140— ) —~| 050 j=-
® FREQUENCY RANGE « -+ vovvvvreonnns 6-18 GHz MINIMUM A T
® INSERTION LOSS « - v v rvvrnrrrranneronn 3.0 dB MAXIMUM /
® ATTENUATION FLATNESS (*dB MAXIMUM) 1.34
fmt nrmlm
FREQUENCY RANGE | 10dB | 20dB [40dB [ 6048 A A s @ )
8.0-18 Glz 0.7 | 1.0 1.5 1.6 o1 o gﬂ 0.67
6.0—18 GHz 09 | 1.5 | 3.0 35 [
® ATTENUATION ACCURACY:: - vevverreennes 0—30dB £0.5dB MAXIMUM ‘ T
30-50dB %1.0dB MAXIMUM 0,100 _Jos6l—
. 50—60dB *1.5dB MAXIMUM ' :
CONNECTOR, 11-PIN
® MONOTONICITY : == - - rrmrerrrveen e menn s GUARANTEED AW MIL-C-28748 -
® TEMPERATURE COEFFICIENT ++ v revvvvvn- £0.02 dB/'C SEE DETAIL A [EW
® SWITCHING TIME :
....SF .............................. . 500 ns MAX]MUM
Y o T T - 200 NS MAXIMUM
SUF)e e e 125 nS MAXIMUM DETAIL A
® VSWR (ALL ATTENUATION LEVELS)------- 1.8:1 MAXIMUM NOTES: F R K of £

QO Mo Ja EO BO O
% O Oy G O

ENVIRONMENTAIL RATINGS

¢ TEMPERATURE: -+ -« «.....

104B8/VOLT

—~55'C TO +110°C (OPERATING)
—~B5'C TO +125°C (STORAGE)

o POWER SUPPLY + +rvee oo L 112 70 +18VDC @100 mA MAXIMUM s HUMIDITY ................. MIL—STD-202F, METHOD 103B COND. B
~12 T0 —18VDC @ 15 mA MAXIMUM ) 1 (1101 U MIL-STD-202F, METHOD 2138 COND. B
® CONNECTORS TON. oo, —STD-
RF INPUT/OUTPUT- - oo covoeein - FIELD REPLACEABLE SMA (FEMALE) :K{?ﬁ\gﬁq ____________ 'ﬂ'i_i?g-%gﬁ? mgﬁgg ‘?gga gg':g‘ g
POWER & CONTROLS <<« v - erenres- MINIATURE 14 PIN MALE (MIL—C—28748) ° A% HUR rrorereerieeoen ' 5¢ .
MATING CONMECTOR (FEMALE) FURNISHED * TEMPERATURE CYCLE- - - -MIL—STD~202F, METHOD 107D COND. A
® SIZE . e e e . 1.34" % 1.34" x 0.50" A}AERICAN MlCItOWAVE CORPOIEA"F]ON
- N\ 7311G GROVE RD., FREDERICK, MD. 21701
AVAILABLE QPTIONS TEL: (301) 662—4700 FAX: (301) 662-4938
AOT e J1 SMA MALE, J2 SMA FEMALE sreods b PRODUCT FEATURE SF (STANDARD)
ABD - +vvrere TWO SMA MALE CONNECTORS WP hinor AGH-0018-60DD-SF VF (VERY TAST)
ADJ - HERMETIC SEALING (MIL—STD-8B3) 55 ,J.J{ NIGH SPEED, 6-18 Gilz, PIN DIODE, VARMBLE ATIENUATR | UF (ULTRA FAST)
Tt‘x '0/1'{l1 SIZE . A l SHEET.Y OF 2 DvG, #.100-2813




FUNCTIONAL SCHEMATIC

LINEARIZER DRIVER CIRCUIT
-V) Co

A.s$BY D Oo—-

D/A LINEARIZER

CONVERTER DRIVER '

K o—
(MSB> L O0——

LOGIC  p |

CONTROL

ANALOG R

INPUT o
AO—
P -

e

PIN FUNCTION
FUNCTIDN
GND
LOGIC CONTROL
-2 T0 -1SvDC
0.E25dB(LSB)
0.3d8
1.043
A.0dB
2.0dB
16.0:B
32,04 B(HSB)
+12 TO +15vDC
B8.0d3
GHD
ANDLOG DUTPUT

[
w

=
=

NOTE D

AV Z)X | KM | ool |

(HOTE 2>

NUTE v
FUR NURHAL PRDGRAHHING CONTROL., PIN B
UST BE GROUNMDED DR LOGIC ‘C’, APPLI C TION
UF LOGIC *3* T0 PIN B OVER THE DIGITAL
[NPUT AND SETS THE UNIT TD HIGH ISOLATION
(60dB OR GREATERM

2. FOR ANALOG INPUT CONTROL, CONNECT LUGIC “1*
GUGH? ON CIM B, AND APPLY 0-6 VIOLTS FOR
ANNALDG PROGRAMMING,

HYBL

RFF SECTION

®

HYB2

JNo——{ |

J

1-SHUNT
P __rreny __.J}:__| }? T F—t—ou
(_‘L a0n = = =
T
[l-SHUNT
AMERICAN MICROWAVE CORPORATION
I\\\ 7311G GROVE RD., FREDERICK, MD. 21701
TEL: (301) 6624700 FAX: (301) 662-4938
APROILD DAE PRODUCT FEATURE SF (STANDARD)
WP e AGH-8018-60DD-SF VF (VERY FAST)
I HIGI{ SPEED. 6~18 Gllz, PIN DIODE, VARWBLE ATTENUATOR { UF (ULTRA FAST)
SZE A [ SHEET 2 OF 2 owe, £ 1002813




8-8

. REVISIONS
IOHE| REV. DESCRPTION E MPROVED

[ Y Sl
DESCRIPTION A DRIGINAL RELEASE, JOB # 207187E los/27/93
G%I%Ag&DE{. AGH—8018-65DD~205 1S A HIGH SPEED OVER—(())SU{A\)/EE T%NED
VARIAD LOGT;([ENUATOR/MODULATOR. CONTROLLED BY 8 BIT POSITI MECHANICAL OUTLINE
T Dt 1081 SACKPOSTS p—
SPECIFICATIONS MATING CONNECTOR 1 T 33 PiH_FUNCTION
FURNISHED 0,42 - 0 PIM FUMCTION
p , .80 ]
® FREQUENCY RANGE - ---vcvvoevnienens © 6.0-18.0 GHz MINIMUM LA o { @l m] i 1 GND
® INSERTION LOSS - - v vvveremennarnans . 3.0 dB MAXIMUM : #0027 '3’ “‘“O‘iv"éf’m
® ATTEMUATION FLATMESS (:dB MAXIMUM) ; 200 I 4 CNO
e, ; ot 5 0,25 dB (LSB)
FREQUENCY RANGE | 10 dB | 20 dB | 40 .dB | 60 dB . ot - s 05 dg
B.0—18.0 GHz 0.7 1.0 1.5 1.6 ’ ' i 7 1.0 d
#0.120 THRY 2.
6.0-18.0 GHz 0.9 1.5 3.0 35 % PLACES ~_LU (i 028 2 T
CS NEAR SIDE Y
¢ ATTENUATION ACCURACY 0-30 dB £0.5 dB MAXIMUM 100 X ¥0.233 —— 1 I Tau e
(MONOTICITY IS GUARANTEED) 30—50 dB 1.0 dB MAXIMUM | AN [imsoe 17 |570 45 (45H)
® TEMPERATURE COEFFICIENT: «+v-vvnvn-- . +0.025 dB/"C MAXIMUM ATTENUATOR 15 H/C
® SWITCHING TIME - 2720 AGH-80%8-85DD 3.00
DELAY ON (50% TTL TO 90% RF) -- - 900 ns MAXIMUM .
DELAY OFF((SOZ TTL TO 10% F\Q’} .- BOD ns MAXIMUM Wﬁl“" ::: :—‘“—-— 2211
® VSWR (ALL ATTENUATION LEVELS)------- 2:1 MAXIMUM o_].,; e 100
e RF POWER RATINGS +—I|-% 9 :
OPERATING POWER: - - --crreermrons - 420 dBm CW MAXIMUM 030 1.400 ! - —D.u—f
SURVIVAL POWER - -+« v osemarureses +30 dBm CW MAXIMUM o s,
@ CONTROL + +vvvvrrrremmmsseenecaeacnes 8 BIT TRUE BINARY LOGIC 1) DIMENSIONS ARE 1M IHCHES
0.25 dB MAXIMUM ATTENUATION STEPS 2) TOLERANCES: §§:x i—.g.glzg
® POWER SUPPLY: - v r---rrrrereieannnen - +12 TO +18vDC @ 100 mA MAXIMUM . 3) WEIGHT: M-’PROX. :;.o 0z
—12 TO —18VDC @ 100 mA MAXIMUM ENVIRONMENTAL RATINGS_
® CONNECTORS @ TEMPERATURE: + - -vvvoo- —-55'C T0 +85C (OPERATING)
gg“:ggugéguggghb'ﬁé ---------------------- ??Apﬁf”r? LTI-E(PE SUBMINIATURE MALE -65C TO +125G  (STORAGE)
MATING CONNECTOR FURNISHED ! o HUMIDITY .......c.cvoienn.. MIL—-STD~202F, METHOD 103B COND. B
. ., . ¢ SHOCK - iooveeeaeannnn MIL-STD-202F, METHOD 2138 COND. B
® SIZE- oo + 200" x 3.00" x D.BO ¢ VIBRATION. . o eveeene . MIL~STD—202F, METHOD 204D COND. B
AVAILABLE OPTIONS ¢ ALTITUDE .« ooeeennn. MIL--STD—202F, METHOD 105C COND. B
AT oo U1 SMA MALE, J2 SMA FEMALE ¢ TEMPERATURE CYCLE- - - - - MIL~STD—202F, METHOD 107D COND. A
AB2 o oooeeaaeens TWO SMA MALE RF CONNECTORS AMERICAN MICROWAVE CORPORATION
- A l\\\ 73116 GROVE RD., FREDFRICK, MD. 21701
TEL: (301) 662~4700 FAX: (301) 662-4938
APPROVALS It PRONUCT FEATURE
anb”.? P1/27/99 AGH-8018-65DD-205
"'P" Y/ B.0-18 GHz, HIGH SPEED PROGRAMMABLE VARIABLE ATTEMUATOR
'DHWL L "/’ 41 STE A ] _SHEET L OF 2 [ Owg_ g on-3120




® *-

FUNCTIONA! SCHEMATIC

DRIVER/CONTROL CIRCUIT RF SECTION
1-SHUNT

1
GHD o—"
ANALOG = r
o

1HPUT
3

N/ O————

4
GND
3 = HYBL HYB2

(LSE B0 O——eo—— ) J
6 & l T e B e oy
n o—mf \1 . s 307
—

7
Qs
Be 8 BIT /A LINEARIZER 1-SHUNT

L CONVERTER CIRCUIT
B3 o0——n] % I I

5 O———] 507 - e
BE o"—-—— _.I.m'vn_

12
(NP B7 O—eu—r—]

+
i—

||l—

13
Y o——— ]

VILTAGE
oo REGULATOR
‘ SECTION v

15
HIL O

AMERICAN MICROWAVE CORPORATION

N\ 7311G GROVE RD., FREDERICK, MD. 21701

TEL: (301) 662—-4700 FAX: (301) 662—4938

APPROVALS OATE PRODUCT FEATURE
WP _pures AGH-8018-65DD~205

8.0~18 GHz, HIGH SPEED PROGRAMMABLE VARIABLE ATTENUATOR

CHECKED

SIZE A [ SHEET 2 OF 2 | DwWG, § 100-31320
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—

® CONNECTORS

® SIZE - -1.80" x 1.67" x 0.85"

AVATLABLE OPTIONS

. ZONE

REVISIONS

KEV,

DESCRIPTION

. DATE APPROVED

=15 VOC @ 85mA MAXIMUM

AQL-- oo gt SMA MALE, J2 SMA FEMALE

AQ2------- - TWO SMA MALE CONNECTORS
AO3................. MINIATURE 15 PIN, MALE CONNECTOR (MDM15SSP)
AD4 ULTRA HIGH SPEED (70nS OM/QOFF TIME)

RF INPUT/QUTPUT- -----.---- ... -FIELD REPLACEABLE SMA (FEMALE)
POWER AND COMTROLS -~ -------- MINATURE 14 PIN MALE (MIL—-28748),
MATING CONNECTOR (FEMALE) FURNMISHED

s HUMIDITY
+ SHOCK

+« ALTITUDE

» TEMPERATURE CYCLE. - -

+ VIBRATION

DESCRIPTION A FIAR, ITALY JOB# S12272E | 113797
AMC MODEL AGH-0910-
SPEED OCTAVE BAND  ATTENUATOR /MGDULATOH MECHANICAL f_)fT”NE/ cvectae, -
IL- gggRAMMABLE BY 8 BIT POSITIVE TRUE BINARY e — SpY— PR
: PIN___ FUNCTION L P |o.z8
A N/ PO (==
B GND SLOLCS) Y |
SPECIFICATIONS —— r_r;m,
0.5dB 7 |
® FREQUENCY RANGE - .. ............ ... 9—10 GHz MINIMUM E N/C 1.80 REMOVADLE SMA (F)
® INSERTION LOSS - v ovvererernninn 2.8 dB MAXIMUM S 0.250 1,300 S
® ATTENUATION ACCURACY. ... -..... 0~60db +0.5 + 2% OF J Al | LIIRALT, 0.225 A,
ATTENUATION VALUE @ 25C | 0B —&] = & |
MAXIMUM M 32.0dB o ,',._,5 sonei
60-63.75¢b #1.0 + 2% OF [ N ___GiD_ ' m""’“
ATTENUATION VALUE @ 25C % asy it PROCAALBLE ATTEHIATOR
MAXIMUM ua::::m;om;ms 1D
® ACCURACY VARIATION- .-\ vveennne . +0.75 dB + 2% @ 25'C MAXIMUM ,m\[;j el Jf-\ T € A
0.42 [
® SWITCHING TIME: -+ vveeeoeen s 500nS  MAXIMUM — Q) [R \ voors » i
. ., b 4 N
¢ TEMPERATURE COEFFICIENT ----------+0.01 dB/C ~ 5 1550 \ RFPIN 2 PLACES |
#0.125 THRU L.
* YSWR (ON/OFF) - - S 1.8:1 MAXIMUM DETAIL A 2 PLACES
e POWER RATINGS NOTES:
OPERATING « v verrinnnnnn +20dBm MAXIMUM 5B 8 & F '
SURMVAL - - v vrrr e +30dBm MAXIMUM o & & 4 8 & ;; ?;T_E';TSESSAT(EX:I ':f)HOEzSO
@ CONTROL - vmmneeineeianin 8 BIT POSITIVE TRUE TTL BINARY LOGIC, 2 ¢ % &2 T XXXX £0.010
0.25d8 MINIMUM ATTENUATION STEPS 3) WEIGHT: APPROX. 3.4 0Z
}
(SEE PIN FUNCTION TABLE) ENVIRONMENTAIL RATINGS
® POWER SUPPLY -~ +15 VDC @195mA MAXIMUM s TEMPERATURE.- ... ........ =55 TO +85C (OPERATING)

—65'C TO +125°C (STORAGE)

MIL-5TD~202F, METHOD 1038 COND.
- MIL-STD~202F, METHOD 2138 COND.

MIL-STD—-202F, METHOD 204D COND,
-MIL-STD~202F, METHGOD 10SC COND.

MIL-STD-202F, METHOD 107D COND.

> 0o oD

A\\\

AMERICAN MICROWAVLE CORPORATION
73116 GROVE RD., FREDERICK, MD. 21701
TEL: (301) 662—4700 FAX: (301) 662-4938

APPROVALS CATE
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d& ﬁnh ¢ l’l/ﬁ/?
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PRODUCT FEATURE

AGH-0910-80DDSF
ULTRA MIGH SPEED, 9 TO 10 GHz PROCRAMMABLE ATTEMUATOR

SIZE A

| SHEET 1 OF 2

|‘ DWG, 4 100—2R12-2




FUNCTI_ONESCI—IEMATIC

LINBARIZER DRIVER CIRCUIT RFF SECTION
-V P o .
VIR © l i 1 rpe
WSk ¢ o—— ‘”@_"”_'_ ?_r # }_F _A%Jﬂ"nﬁ
D 3 - - 50‘]
F o] il
DAA LINEARIZER 1-SHUNT ) =
" o—] | 1
3 CONVERTER DRIVER l—p> L
— R i S B
L o— (1 500 = - 4
(MSBY M O——— L .
N/C

H/C

T
—
|

1—

B ‘l [-SHUNT

I

AMERICAN MICROWAVE CORPORATION

l\\\ 7311G GROVE RD., FREDERICK, MD. 21701

TEL: (301) 662—4700 FAX: (3D1) 662-4938

wriows | oan ~ PRODUCT FEATURE
"pp  |usser - AGH-0910-60DDSF
ULTRA HIGH SPEED, 9 TO 10 GHz PROGRAMMABLE ATTENUATOR

CHICKED

SIZE A 1 SHEET 2 OF 2 1l DWG. g 10D-2812-2
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DESCRIPTION

SPECIFICATIONS

(MONOTICITY IS GUARANTEED)

*»

CONNECTORS

AVAILABLE OPTIONS

® FREQUENCY RANGE -« - --cvvvreeees
® INSERTION LOSS - -« ccvrer v snn

® ATTENUATION FLATNESS -« -~ vvvc-c- -

® ATTENUATION ACCURACY - ----vvvvrees

® SWITCHING TIME- -+ - oremeaeaennas
TEMPERATURE COEFFICIENT - - ---» v oo
VSWR (ALL ATTENUATION LEVELS)-
RF‘ POWER RATINGS .................
CONTROL -« rvrervrvvvarrennaian e

POWER SUPPLY- - -+ «cceveerarartons

RF INPUT/QUTPUT -+ v vveireees
POWER AND CONTROLS © »-----'v

ADY «oeumnnnenene J1 SMA MALE, J2 SMA FEMALE
AQZ v TWO SMA MALE RF CONNECTORS

AMC MODEL AGH-2040-65DD IS AN OCTAVE BAND ATTEMUATCR/
MODULATOR, PROGRAMMABLE BY B BIT POSITIVE TRUE BINARY
LOGIC WITH REAL DATA LATCHING FUNCTION CAPABILITY.

LOGIC, 300ns DATA TRANSFER STROBE
TIME (ACTIVE LOW), 0.25d8 MINIMUM
ATTENUATION STEPS (SEE PIN FUNCTION
TABLE)

. +15VDC £5Z@ 100 mA MAXIMUM

—15VDC £5Z@ 100 mA MAXIMUM

SMA FEMALE

© 15 PIN D—SUBMINIATURE (MALE)

WITH JACK POST (MATING CONNECTOR
FURNISHED)

... 2.00" x 2.50" x 1.00"

HENTSIGHS
Ionr| REV. DCSCRNON CAIE APPROYED
A iORIGINAL RELEASE, JOB § 20371E low/zs/99
MECHANICAL OQUTLINE
2.00 J3_ Pit_FUNCTION
L] 130 [ PG FUNCTION
< - 2—4 GHz MINIMUM T bt 1 GMND
... 2.5 dB MAXIMUM Ry e 5 i RIALOG C_EtNPUT
- D=-10 dB £0.3 dB MAXIMUM ! GND
10-20 dB +0.8 dB MAXIMUM @ ;, ? 5 0.25 d8 (15B)
20-40 dB 1.5 dB MAXIMUM g i g r:.g gg
40-63.75 dB 11.6 dB MAXIMUM Jhs % grp| | = ! 1998
0-30  dB £0.5 dB MAXIMUM g 7 ggg g o dn 1
30-50 dB 1.0 dB MAXIMUM ‘8" g :‘1) 12-3 :g
50-63.75 dB £1.5 dB MAXIMUM e
13 +158VDC
<+ 2 1S MAXIMUM Jl & _ 12 ]
. 40,025 dB/'C MAXIMUM ons | UL T 028 15 GID
o+ 1.8:T MAXIMUM R N
-5 TURE
+30 dBm CW MAXIMUM Mub PER xﬂfl‘c':"f%ma'\ 3 PLCES
INCLUDES JACK POST .
8 BIT POSITIVE TRUE TIL BINARY 0.60—

L 0.25
. 1
1.00 - "
Y A
'
I-J/—l.oo-—
PIN 1

HOTES:
1) DIMENSIONS ARE IN INCHES
2) TOLERAMCES: XK 20,020

X.xxX 4+0.0t0
) WEIGHT: APPROX, B.0 QZ
ENVIRONMENTAL_RATINGS ~
s TEMPERATURE- .-+« 000 —55'C TO +85C (OQPERATING)
~65°C TO +125°C (STORAGE)
o« HUMIDITY ......ccovivvenns MIL—STD—202F, METHOD 103B COND. B
¢ SHOCK - -cvrviiiienss MIL-5TD-202F, METHOD 213B COND. B
o VIBRATION. . ... oo e MIL—=STD—202F, METHOD 204D COND. B
¢ ALTITUDE .- . .ooinnnnnn MIL—-STD-202F, METHOD 105C COND. B

¢ TEMPERATURE CYCLE: - - - -MIL—STD-202F, METHOD 1070 COND. A

AMERICAN MICROWAVE CORPORATION
[\\\ 7311G GROVE RD., FREDERICK, MD. 21701
TEL: (301) 662-4700 FAX: (301) 662-4938

A

APPROVALS DATE PRONUCT FEATURE
PP . AGH-2040-65DD

2—4 GHz PROGRAMMABLE ATTEMUATOR

SZE A | SHEET | OF 2 [ DwG. # 100-3118

vl




FUNCTIONQS CHEMATIC

CONTROL CIRCUIT

STROBE

a8 BIT D/A
CONVERTER

LINCARIZER
DRIVER

_J'I ©

I-3HURT

. !

°*—

RFF SECTION

||H

507

-]

Hret

1
|Il

TE:D——E—{:'J—%-— 1.,

MYB2

‘——;ﬂ—";__ﬁgﬂ

A\

AMERICAN MICROWAVE CORPORATION
7311G GROVE RO., FREDERICK, MD. 21701
TEL: (301) 662-4700 FAX: (301) 662-4938

APPFROYND DATE
m"ﬂfyy b 23,04
. CIECKED

PRODUCT FEATURE

AGH-2040-65DD
2—~4 GHz PROCRAMMABLE ATTENUATOR

225

A

I SHEET 2 OF 2 I pwe_§ 100-3118 |
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DESCRIPTION

' ROVISIONS
To0L| REV. DCSCRPTION ML APPROVED
A | ORIGINAL RELEASE, JOB § 212313-2E [09/28/94l

AMC MODEL AGH—2550-60NDD—410 iS° AN OVER—OCTAVE BAND VARIABLE

C(EEEUATOR/MODULATOR, CONTROLLED BY 10 BIT POSITIVE TRUE BINARY

SPICIFICATIONS
o FREQUENCY RANGE - - - crverrenor + 1.9-5.6 GHz MINIMUM
® INSERTION LOSS - - -cvoovorerreeesnee . 2.0 dB MAXIMUM 2.5-5.0 GHz

2.1 dB MAXIMUM 1.9-3.6 GHz
® ATTENUATION FLATNESS {:tdB MAXIMUM)

FREQUENCY RANGE 10 dB 20 dB 40 dB 60 d8
2.5-5.0 GHz 0.3 0.8 1.5 1.6
1.9-5.6 GHz 0.5 1.4 3.0 .5

0-30 dB 0.5 dB MAXIMUM
30--50 dB +1.0 dB MAXIMUM
50—60 dB £1.5 dB MAXIMUM

® TEMPERATURE COEFFICIENT: - -----+---- - £0.025 dB/'C MAXIMUM

¢ SWITCHING TIME
DELAY ON (50% TTL TO 90% Rl? .-
DELAY OFF (50% TTL TO 10% RF) -

® VSWR (ALL ATTENUATION LEVELS).------

e RF POWER RATINGS
OPERATING POWER: «- - vxsrerereee
SURVIVAL POWER - - v v vvvmcarrenees s

® CONTROL - ---cverrrmmeermree e - 10 BIT TRUE BINARY LOGIC

& ATTENUATION ACCURACY -« rvrvverieren s

- 2.0 ns MAXIMUM
- 2.0 ps MAXIMUM

2:1 MAXIMUM

+20 dBm CW MAXIMUM
+30 dBm CW MAXIMUM

MECHANICAL OUTLINE

T CAHHON DA=13P
WiTH D11051 JACKIOSTS.

MATING COHMECTCR

FUNKISHED

0.1 dB MAXIMUM ATTENUATION STEPS

® POWER SUPPLY - - -« - rans .

# CONNECTORS
RF INPUT/QUTPUT -« oveaeerenreins
POWER AND CONTROLS « ~-----rrr -t

SMA FEMALE
MATING CONNECTOR FURNISHED
8 SIZE e . 2.00" x 3.00" x 0.80"

AVAILABLE OPTIONS

+12 TO +18VDC @ 100 mA MAXIMUM
~12 70 —18VDC @ 100 mA MAXIMUM

- 15 PIN D TYPE SUBMINIATURE MALE,

J3_ Pil_FUNCTION |

AGH—2550~E60DD

oFfon Mo 419
SO KD
L U ]

039 f cosonoa 0.!!0 PINg FUHCTION 1
T‘N{—OO L i o0
| D.34 2 AHALOG INPUT
—1.00 — I 3 0.1 dB (LSB)
2.00 OJSI_ 4 0.2 d0
" 5 D4 (ﬂ]
044 fr———— 1,77 ————= 6 0.8 dB8
i 7 1,6 _dB
£0.120 AU —| [l - Hn 0.28 g gi :g
30"'&”!!05‘2‘3% P 10 19.8 dB
it 1 25.6 dB
z'mﬂ- 12 51.2 dB (MSB)
13 +V
PN DIODE o —~
ATTENUATOR 300 15 h7c

5
&8
—

« HUMIDITY ..

« SHOCK

s VIBRATION. -
*» ALTITUDE ..

1.40

ENVIRONMENTAL_ RATINGS

« TEMPERATURE

.
L—D.!S

OTES:
1) DIMEHSIONS ARE [N IHCHES

2) TOLERAMCES: X.Xx +0.020
XXXX 20010

3) WEIGHT: APPROX. 6.0 0Z

55°C TO +85C (OPERATING)

—B5'C TO +125'C (STORAGE)

............... MIL—STD—202F, METHOD 103B COND.
............... MIL-STD—-202F,

............... MIL—STD—202F,
............... MIL—STD-2D2F,

¢ TEMPERATURE CYCLE. ----MIL—STD—202F,

METHOD 213B COND.

METHOD 204D CCND.
METHOD 105C COND.

METHOD 107D COND.

> o0 o

A\\\

AMERICAN MICROWAVE CORPORATION
" 73116 GROVE RD., FREDERICK, MD. 21701

ADT < vvrmnnnoneeenenns J1 SMA MALE, J2 SMA FEMALE
Yo 2 TWO SMA MALE RF CONNECTORS TEL: (301) 662—-4700 FAX: (301) B62—4938
1Y PETTRTUPY 8 BIT BINARY LOGIC RO oue PRODUCT FEATURE
A4 - 11 BIT BINARY LOGIC D byt AGH-2550—60DD—-410
AOS - v rmenrn s 12 BIT BINARY LOGIC -
TN 1.9-5.6 GHz, PROGRAMMABLE VARIABLE ATTEMUATOR
K ‘ ! "’ll‘l’}‘l <PE A I SUEFLLOF 2 T Dwg R io0-3128
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FUNCTIONAL SCHEMATIC

DRIVER/CONTROL CIRCUIT RF SECTION

1-3HUNT

1
GHD o—-—_!_ -
2 = ’ .
ANALDG
INPUT '
sy B0 o——f

\

- o

B O——e—]
2. 0 ) HYBL Hys2
ne €—]

n’ o0— ¥ E 3‘
= = = 301

o—_-n.-—-—-—
B4 10 BIT D/A LINEARIZER 1-SIUNT

83 CONVERTER CIRCUIT
' i 1

e o S g M B s 9.
B? 0——] 547 = s - . R

I
| o—

@ise B9 oﬁ— I I

L

VOLTAGE .

wot | reculatmr
SECTION

[

~d

o

13
W o—

15
N/C O———

AMERICAN MICROWAVE CORPORATION

I\\\ "~ 7311G GROVE RD., FREDERICK, MD. 21701

TEL: (301) 662—-4700 FAX: (301) 662-4938

A o PRODUCT FEATURE
m""f,[/y? ha/28/0: AGII-2550-60DD~410
CRGRED ) 1.9~5.6 GHz, PROGRAMMABLE VARIBLE ATTENUATCR
- SIZE A I SHEET 7 OF 2| pwi_4 _100-3128
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DESCRIPTION

MODULATOR, PROGRAMMABLE BY B BIT
LOGIC WITH READ DATA LATCHING FUNCTION

SPLCIFICATIONS

¢ FREQUENCY RANGE - -+ -« oviennns
® INSERTION LOSS - - cvrevenrerreancnnnn.

® ATTENUATION FLATNESS ---: - cveevreeens .

{MONOTICITY 1S GUARANTEED)

® SWITCHING TIME: «« - vvnrmvvererernnns .
® TEMPERATURE COEFFICIENT- ----v-0cnvne .
® YSWR (ALL ATTENUATION LEVELS)------.
Y RF POWER RAT!NGS ....................

@ CONTROL - - vvvmomemeenen e e .

® POWER SUPPLY - ---cvcvverrrarnriavanens

¢ CCONNECTORS
RF INPUT/OQUTPUT -+« v iennenns
POWER AND CONTROLS « *+<@+-werve -

AVAILABLE OPTIONS

® ATTENUATION ACCURACY -« rvorneennn ,

.................... J1 SMA MALE, J2 SMA FEMALE
AD2 . ooneiaaans TWO SMA MALE RF CONNECTORS

AMC MODEL AGH-4080-65DD IS AN OCTAVE BAMD ATTENUATOR/

POSITIVE TRUE BINARY
CAPABILITY.

- 4—8 GHz MINIMUM
- 3.0 dB MAXIMUM

0-10 dB +0.3 dB MAXIMUM
10-20 dB8 0.8 dB MAXIMUM
20~-40 dg £1.5 dB MAXIMUM

40-63.75 dB 11.6 dB MAXIMUM

0-30 dB +0.5 dB MAXIMUM
30-50 dB 1.0 dB MAXIMUM
50-63.75 dB +1.5 dB MAXIMUM

2 pS MAXIMUM

+0.025 dB/'C MAXIMUM

1.8:1 MAXIMUM

+30 dBm CW MAXIMUM

8 BIT POSITVE TRUE TTL BINARY

REVISIONS

TOME| REV,

DESCRE NON

IPPROVED

A

MECHANICAL OUTLINE

2.00
.{_.‘____ 122 — J3_ PIN FUNCTION
o0 -
e F _ P|1N,9 Fug?[;mu
=
i (4 = @ 2 AIALOG TNPUT
3 CE
w x| T GHD
(4]
a2 z% |Z 5 025 db_(LSB)
2.25 2 6 0.5 d8
g £ L 250 7 1.0 dB
g i §9 B 2.0 dB
o
& 52 9 4.0 dB
g 0 8.0 db
1 16.0 o8
12 32.0 dd (1458)
1 G 5.9 13 R
oaz2sd LIt "@'H ] o028 14 Z15VDC
0,125~ |- ~ | 15 GND
1.73 \
15 PIH D-SUBMINIATURE SMA FEMALE
PLUG PER ML—%Bgaoa\ 2 PLACES
NCLUDES JACK
0.77—'1
]

LOGIC, 300ns DATA TRANSFER STROBE
TIME (ACTIVE LOW), 0.25di33 MINIMUM
ATTENUATION STEPS {SEE PIN FUNCTION

TABLE)

+15V0C 5%@® 100 mA MAXIMUM
—15vDC L£5%@ 100 mA MAXIMUM

SMA FEMALE
15 PIN D—~SUBMINIATURE (MALE)

WITH JACK POST (MATING CONNECTOR

FURNISHED)
2.00" x 2.50" x 1.007

ORIGINAL RELEASE, JOB § 20372E loe/tasss

P 4.0 0.25

1.00 \ E L) l
® [°°°‘.°§ oL
I—jLLoO— J

PIN 1 N

OTES:
1) DIMENSIONS ARE IN-INCHES
2) TOLERANCES:

ENVIRONMENTAL RATINGS 3 wacHr:

Xxx  x0.020
X XXX +0.010
APPROX. 8.0 0Z

¢ TEMPERATURE. -« -« v ... ~55C TO +85°C (OPERATING)
~B5'C TO +125'C  (STORAGE)

« HUMIDITY

« SHOCK

+ VIBRATION

+ ALTITUDE

................. MIL-STD~202F, METHOD 103B COND,
----------------- MIL-STD-202F, METHOD 2138 COND.

----------------- MIL-STD-202F, METHOD 204D COND.
................. MIL-STD-202F, METHOD 105C COND.

s TEMPERATURE CYCIE: - -- MIL-STD-202F, METHOD 107D COND.

> 0@ @@

A\

AMERICAN MICROWAVE CORPORATION
7311G GROVE RD., FREDERICK, MD. 21701
TEL: (301) 6624700 FAX: (301) 662-4938

APPROVALS pATE PRODUCT FEATURE
‘ omwyp D'/l’/ﬂ! AGII""IOBO—BsDD
P U-‘- o} 4-8 GHz PROGRAMMABLE ATTENUATOR
Q,Mo | H!q SIZE A | SIFET | QF 2 I DwWG, # 1i0-3119
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FUNCTION& SCHEMATIC

CONTROL CIRCUIT : RI* SECTION
1 ' 1-SHUNT
D o——7 -
ANALDG o2 .
NPT STROBE
tt +
GND
asm3 < ‘ HYBL HyB2
wo, 3 @———ijj _:{___::’T{::T
Bl 0———— T- I s 501
peo 8 BIT D/A LINEARIZER 3-SHUNT - !
3-3 -] CONVERTER BRIVER . I T
P = =
e e g B 0.
50— 507 = . ES
T —
asmol? | I I
3 + 1= T
+13V 0—
i
=15V O—
15
NpO——7
AMERICAN MICROWAVE CORPORATION
l“\ 7311G GROVE RD., FREDERICK, MD. 21701
TEL: (301) 662—4700 FAX: (301) 662-4938
APPROOLS DA : PRODUCT FEATURE
""“"'prjo ba/23/09 AGH-4080-065DD
DECKID 4—-8 GHz PROGRAMMABLE ATTENUATOR
I : SIZE A | SHEET 7 OF 2 | DWG, § 100-3119
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| DESE!E‘]ON

AMC MODEL AGH-0812-65DD IS AN OCTAVE BAND ATTENUATOR/
MODULATOR, PROGRAMMABLE BY 8 BIT POSITIVE TRUE BINARY

LOGIC WTiH READ DATA LATCHING FUNCTICN

SPECIFICATIONS

® FREQUENCY RANGE « - vovvvoreronnenns .
B INSERTION LOSS - - ccvrrrvnremaoiaans .
® ATTENUATION FLATNESS -+- - ---v- - :

® ATTENUATION ACCURACY .- -« -c-omerreer, s
(MONOTICITY IS GUARANTEED)

® SWITCHING TIME: - v crerreorrenresovan .
® TEMPERATURE COEFFICIENT » «-vvrre-vre -
® VSWR (ALL ATTENUATION LEVELS)------ -
e RF POWER RATINGS: - -rrrrerrerrrers .
s CONTROL

® POWER SUPPLY « «occnovvnrrrnrmrnrennns .

¢ CONNECTORS
RF INPUT/OUTF‘UT .............. arreaaea
POWER AND CONTROLS * "~ "--wcvoo -

................................. -

AVAILABLE OPTIONS

@

CAPABILITY.

8-12 GHz MINIMUM
3.0 dB MAXIMUM

0-10 dB +£0.3 dB MAXIMUM
10-20 dB 0.8 dB MAXIMUM
2040 df +1.5 dB MAXIMUM

40-63.75 o8 £1.6 dB MAXIMUM

0-30 dB 10.5 dB MAXIMUM
30—-50 dB 1.0 dB MAXIMUM
50~53.75 dB +1.5 dB MAXIMUM

2 nS MAXIMUM
10.025 dB/"C MAXIMUM

2.0:1 MAXIMUM
430 dBm CW MAXIMUM

8 BIT POSITIVE TRUE TTL BINARY

REVISIONS

REV, DESCRPTION .HE

zonc

A [ORIGINAL RELEASE, JOB # 20373E lov/ze/9s

MECHANICAL OUTLINE

LOGIC, 300ns DATA TRANSFER STROBE

TIME (ACTIVE LOW), 0.25dB MINIMUM

ATTENUATION STEPS (SEE PIN FUNCTION

TABLE)

+15VDC £5%@ 100 mA MAXIMUM
—-15VDC +£5%@ 100 mA MAXIMUM

SMA FEMALE
15 PIN D—-SUBMINIATURE (MALE)

WITH JACK POST (MATING CONNECTOR

FURNISHED)
2.00" x 2.50" x 1.00"

-------------------- J1 SMA MALE, J2 SMA FEMALE
CADZ TWO SMA MALE RF CONNECTORS

2.00
1] ——t.22 — J3  PIN_FUNCTION
0.8 % PINg FUNCTION |
nP, riny 1 GHD
o < [5j 2 AHALOG THPUT
3 CE
4 GND
>
o § g ; 5 0.25 48 (5B
e &2 » 8 0.5 dB
| = g xi 2.50 7 1.0 dB
3| % 8 B 20 48
ﬁ 2 g g 9 4.0 dB
2 §ﬁ 15 8.0 dB
1 16.0 dB
13 32.0 dB_(MSH)
e @ S @ 13 +15vvgcc
-15
01253 Ul '@Zm- U | oz 14
0126t |— - i 15 GMND
1.73
15 PIN D-SUBMINIATURE \—SMA FEMALE
PLUG PER WMIL—C~24303 2 PLACES
INCLUDES JACK POST o7
- |
L% 3 0.25
:
1.00
Feoeooca |
® / oooo::ooooono @ 725
|t 100 T novrs:
BN 1 : } 1) DIMENSIONS ARE (M INCHES
2) TOLERAMCES: XXX  +0.020
X.XXX +0.010

J) WEGHT: APPROX. B.0 02

ENVIRONMENTAL RATINGS

& TEMPERATURE- -+ -« - —55'C TO +B5C (OPERATING)

« QUMIDITY

« SHOCK . -vivvhineeinns MIL-STD—202F, METHOD 213B COND.
o VIBRATION. - - - -+ - o oevve MIL—-STD~202F, METHOD 204D COND.
@ ALTITUDE ... ...covieninnns MIL-STD-2D2F, METHOD 105C COND.

« TEMPERATURE CYCLE. .- -MIL-STD—202F, METHOD 1070 COND.

—B5'C TO +125C (STORAGE)
................. MIL—-STD—202F, METHOD 103B COND,

» o@D @ m

Z\\\

AMERICAN MICROWAVE CORPORATION
>~ 7311G GROVE RD., FREDERICY, MD. 21701
TEL: (301) 662-4700 FAX: (301} 662-4938

APPROVALS Barg

PRODUCT FEATURE

WP

Pt

p1/84/93

AGH-0812-65DD

oJrfs

8-12 GHz PROGCRAMMABLE ATTENUATOR

SZE__A i SHEEY. 1 OF 2 | DG B 100-3128
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FUNCTIONA! SCHEMATIC

CONTROL CIRCUIT RFF SECTION

3-SHUNT

oHD 0o———) .
AALDG 2 I
[«

NPT
STROBE

*

CE t
4

GND 0-"1

asmg? = | : NYBL Hysz
:‘: Ji  — ——¥——{ l—_?c-—{ ]——3:——
[ SREU— .
. 307
. -
8 BIT D/A LINEARIZER e SHUNT

Be
CORVERTER DRIVER
83 0~ f————i I

F YT SA— ' : |
» | T—I::JTE::}T i D
8% O~ ——— 507 f - A

3

86 O]

msg; ola_.___ . l '_;[

o

1

L

0

—
s
=

)
+13V O~

1
=13V O

AMERICAN MICROWAVE CORPORATION

[\\\ 7311G GROVE RD., FREUERICK, MD. 21701

TEL: {301) 662-4700 FAX: (301) 662—4938

N e [~ . PRODUCT FEATURE
m‘”"i{fygj hesee/9d AGII""OBIZ"‘GSDD

08—12 GHz PROGRAMMABLE ATTENUATOR
SIZE A 1 - SHEFT 2 oF 2 | owg, _§# 100-3128
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AGH DD SERIES
LINEARIZED ATTENUATOR
MODULATORS
18 GHz, 60 dB

(TN R LR des

ARSI L

FEATURES pll o

App et

o recmcrd”
® Solid State Reliability ot I o B
® Absorptive Type -

@ 3:1 Bandwidth

® Linearized

@ 8 Bit Digital Control

DESCRIPTION

The AGC suffix DD Series are digitally controlled linearized attenuator/moduiators that operate
over greater than octave bandwidth and are non-reflective at all attentuation levels. The units
consist of an AGC Series moduiator and an integrated hybrid linearizer that provides 10 dB per
volt control function. Seven models in the series cover the frequency band from 1 to 18 GHz. The
RF circuit employs two microstrip arrays of pin diodes that are hybrid coupled at the input and
output with lange couplers for repeatabie low toss performance.

REVISED
OCTOBER 9, 1997

Tel.: (301) 662-4700
( 7311G GROVE ROAD, FREDERICK, MARYLAND 21701 Fax: (301) 562-4938
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FUNCTIONAL SCHEMATIC

INPUT (33—

509

HH<H

-

|]H-d*

H<

T = %
— D/A LOG VIl [—0 +V
— — =V
—{ CONVERTER CONVERTER |—0 GROUND
SPECIFICATIONS
FREQUENCY INSERTICON VSWH FLATNESS (=dB) AT NOMINAL ATTENUATION
MODEL RANGE LOSS, MAX (dB} | MAX. TO LEVELS OF
{GHz) 10 dB 20 dB 40 dB 80 dB
i 10-2.0 18 15 0.45 0.8 15 16
AGH-102000 | 475 5725 19 20 06 1.4 4.0 3.5
i 20-4.0 18 15 0.3 0.8 15 16
AGH-204000 15-45 19 20 0.5 1.4 a0 3.5
. 2.5-5.0 2.0 16 0.3 0.8 15 16
AGH-2550DD 18-58 21 2.1 0.5 14 30 3.5
i 4.0-8.0 2.4 17 0.3 0.8 15 16
AGH-4080DD 3.0-9.0 25 22 0.5 14 3.0 3.5
i 5.0-10.0 X 17 05 0.9 15 18
AGH 501000 3.75-11.25 2.7 2.2 0.7 1.4 3.0 3.5
) 6.0-12.0 2.7 18 0.7 1.0 15 15
AGH-6012DD 4.5-135 2.8 2.2 0.9 15 3.0 35
i | 80-18.0 27 (Note 9) [ 20 0.7 10 15 15
AGH-8018DD 6.0~18.0 2.7 (Note4) | 2.0 0.9 1.5 3.0 3.5

NOTE: Extended Frequency Range Specifications Are Typical.
1. Maximum loss to 16 GHz 3.7 dB Maximum loss from 16 - 18 GHz.

REVISED

OCTOBER 9, 1997
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ADDITIONAL SPECIFICATIONS

Attenuation Range ........... 60 dB

Deviation from Linearity ....... 0to3¢dB =0.5dB
0to50dB =1.0dB
501060 dB =1.5dB

Monoticity .................. Guaranieed
Attenustlon Change with
Ternperature .. ....c00uunun =.025 dB/°C, Max.
Power Handling ....... e AGH-1020D: + 10 dBm CW

All Others: + 20 dBm CW
Survival Power: + 30 dBm

Rise and Fall Times ........... Rise Time: 1.5 zsec, Max.

Fall Time: 50 ns, Max.
Control Characteristies ........ 8 Bit Positive
True Binary

(see Tabie 1)

Power Supply Reguirements .... +12V =5% @ 100 mA

-12V =5% @ 20 mA

TABLE 1
J3 PIN FUNCTIONS
PIN 8 BIT BINARY
1 . GND
2 ANALOG INPUT
3 NOT USED
4 GND
& 0.25 dB (LSB)
6 0.5 dB
7 1.0 d8
8 2.0 dB
9 4.0 dB
10 8.0 dB
11 16.0 dB
12 320dB
13 +V
14 -V
15 NOT USED
AVAILABLE OPTIONS
NUMBER DESCRIPTION
o001 Two SMA Male RF Connectors
002 One SMA Male and One SMA Female
RF Connector
004 0 - 30 dB Range
005 =15 Volt Power Supply
REVISED

OCTOBER 9, 1997
8-22

E? i,
A A =



MECHANICAL DATA

D B — L‘—F
J1 iy l .l
ITT CANNCH DA-15P
K
720

L ] 1.

LS © ] .50 FOR SMA MALE OPT.02

[ N v

—
A

i

Y

] —_&
& € . WITH D110§1 JACKPOSTS.
zl /_ MATING CONNECTOR
! FURNISHED.

400 l

' J3 .38 FOR SMA FEMALE
K 2N

rF

]

8 JzE_‘ £ 120 DIA, T
O le— Mrr ] | THRU4 PLACES L_ f

‘CSK NEARSIDE  —» 27 TYP.
f‘—__ 3000 ———p{ 100 x 235 DA - : B0=.03
+ .03
MODEL DIM ‘A’ B ‘©r o ' =
=.03

AGH-1020D0 58 42 2.5 56 1.53 29
AGH-2040DD 030 .| 044 2.00 0.50 1.29 0.34
AGH-2550DD 0.30 014 200 0.50 129 0.34
AGH-4080DD 0.30 0.14 2.00 0.75 1.19 0.34
AGH-501000 0.30 0.14 200 | 075 148 0.34
AGH-5012DD 0.30 0.14 2.00 0.75 1.18 0.24
AGH-2018DD 0.30 A4 200 0.75 1.00 0.27

NOTES: Unless otherwise ruled, all dimensions are in inches.
Tolerances: XX = .02 XXX = .005 inches.

ENV!RONMENTAL RATINGS

Operating Temperature ....... —-54°Cto +110° C
Nonoperating ...........-- —-65°C o +125°C
Humidity ....oovevevnnvenns Mil-Std — 202F, Method 1038
‘ Cond. B, 96 Hrs. @ 95%
SROCK +.vvevireneannenens Mil-Std — 202F, Method 213B
: Cond. B, 75G, 6 msec
VIbration ....covvveennnnans Mil-Std - 202F, Method 204D
Cond. B
ABRUGE ©eoeeeeenenennnns MilStd — 202F, Method 105C 7&)5
Cond. B, 50,000 Ft. ?
Temp CYCling . .ovvuureennn Mil-Std — 202F, Method 1070 l@ AW
' Cond. A, § Cycles (e3¢5 \‘,)
REVISED

OCTOBER 9, 1897
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DES ION

AMC MODEL AGH-1020-60D0-120 1S A OVER—-OCTAVE BAND VARIABLE
ATTENUATOR /MODULATOR, CONTROLLED BY 8 BIT POSITIVE TRUE BINARY
LOGIC WITH 120 dB DYNAMIC RANGE.

SPECIFICATIONS

REVISIONS
DESCRIPTION

ORIGINAL RELEASE

TOHE| REV. APPROVED

A

.DA"E

{1 /13709

MECHANICAL OUTLINE

NT CANHOH -
® FREQUENCY RANGE: - .- --« - .1.0-2.0 GHz W DI10st JAC",‘A"""-;«;"_\ [ | 8 BIT_TRUE BINARY LOGIC
J3 PIN FU (]
® INSERTION LOSS - - - - c-cvvvvevnno 1.0-2.0 GHz 4.0 dB MAXIMUM = PG N
0.75-2.25 GHz 5.0 dB MAXIMUM Lag o [z of—fpgrr om0 [ oD
® ATTENUATION FLATNESS (£dB MAXIMUM) Tt — : O et
FREQUENCY RANGE | 10 dB | 20 dB | 40 d8 | 60 dB | 80 dB | 120 dB e P 1 : L&
1.0-2.0 GHz 0.5 0.8 1.5 1.6 2.5 3.2 A 5 0.50 dB (LSB)
0.75-2.25 GHz 0.7 1.5 3.0 3.5 5.0 7.0 530 2 pLAC § 1.0 db
.87 .0 d
® ATTENUATION ACCURACY: - .- .- 0-30  dB *0.5 dB MAXIMUM oo AT ; 25746
(MONOTICITY 1S GUARANTEED) 30-50 dB +1.0 dB MAXIMUM - - + | 3 8048
50-60 dB 1.5 dB MAXIMUM 0.14-} 3030
60-80 dB +2.0 dB MAXIMUM A 4.0 dB (Us8)
80—120 dB +2.5 dB MAXIMUM ' 3 +V
& TEMPERATURE COEFFICIENT ... ---- £0.025 d8/'C MAXIMUM o 0 L v
® SWITCHING TIME- -+ -+ - - --omereree 3 uS MAXIMUM 2.88 Mlcl\m:'.m“t R»Fn,_l /
® VSWR ® 0 dB ATTENUATION. . .- - - - 1.0-2.0 GHz 2.0:1 MAXIMUM - CORPORATION
0.75-2.25 GHz 2.2:1 MAXIMUM won. Vo g R a7
e RF POWER RATINGS 383 —
OPERATING POWER "~~~ -~ +20 dBm CW MAXIMUM ~
SURVIVAL POWER - -~ -~ -- -+« +30 dBm CW MAXIMUM — 0 250
@ CONTROL « v vverennnnennee 8 BIT TRUE BINARY LOGIC \
® POWER SUPPLY. . .- - vovovve . +12VDC @® 250 mA MAXIMUM 1'—ﬂ3]“'
—12VDC @ 100 mA MAXIMUM 0.56 o
* CONMNECTORS 0.8 |
RE INPUT/OUTPUT -« - ovoeeevee e SMA FEMALE . T 998 T e -o.lzox
POWER AND CONTROLS - ---- - "~ 15 PIN D TYPE SUBMINIATURE MALE, : 383 8 PLACES
MATING CONNECTOR FURNISHED 523
@ SIZE- -+ ... .5.81" x 3.97" x 0.80" NOTES:
1} DIMENSIONS ARE IN INCHES
AVAILABLE OPTIONS 7 TOLERANCES: e Yot
AOT .o TWO SMA MALE RF CONNECTORS W
ADD - oo J1 SMA MALE, J2 SMA FEMALE « TEMPERATURE. - .. ..... . ~-55'C TO +85'C (OPERATING)
ADZ . - MOUNTING SURFACE UNPAINTED -65'C TO +125°C  (STORAGE})
AOA . . ANALOG CONTROLLED UNIT OF 20dB/VOLT. PIN 2 » HUMIDITY ............... MIL-STD—202F, METHOD 103B COND. B
IS USED AS CONTROL. (OTHER CONTROL VOLTAGES «SHOCK - v MIL-STD~202F, METHOD 213B COND. B
AVAILABLE.Y FOR SOLDER PIN UNITS REFER TO DATA s VIBRATION. -+ -« cveev e MIL—STD~202F, METHOD 204D COND. B
SHEET AGH—1020-600~120. ' .
ADS . e +15VDC POWER SUPPLY CALTITUDE .-« v vvveren. MIL—STD~202F, METHOD 10SC COND. B
A0B- - 0-80 dB DYANAMIC RANGE » TEMPERATURE CYCLE. - - -MIL—STD-202F, METHOD 1070 COND. A
ADT- --vrererree . EXTENDED BANDWIDTH (0.75~2.25 GHz)
ADB. - cveeenn . LATCHING STROBE {NOT AVAILABLE WITH OPTION A12) \\ AMERICAN MICROWAVE CORPORATION
AOG o vvvrnenn g BIT TRUE BINARY LOGIC 7311G GROVE RD., FREDERICK, MD. 21701
ATQ oo 10 BIT TRUE BINARY LOGIC TEL: (301 - : _
ATl 11 BIT TRUE BINARY LOGIC EL: (301) 662-4700 FAX: (301) 662-4938
ﬁ{ % ------------- r11 |20 Hslg J&%E S%IgARg 'ﬂ%%ﬁuu APPROWLS e PRELIMINARY PRODUCT FEATURE
............. n o e N _
SCS v SPECIAL CUSTOMER SPECIFICATIONS ) /20 BLG  yreosor AGH-1020-60DD-120
ol ifeder) |- H’lt i1 SZE__A [ SHEEY | OF 2| — OwWG 4§ j00-2286




ha FUNCTIONA’SCHEMATIC 0

DRIVER CIRCUIT

1
GHD

N/C (DIGITAL UNIDY o =
INPUT (ANALDG UNIT) O o o o ot e e e e —
LATCHING STROFE (DPTIOHALY

NI O—

]

G

RF SECTION

LE I

i

ws» p Oo—————

. I-SHUNT

B2 O———1  pyu - LINEARIZER (ST T

M CONVERTER CIRCULT
O] n

w0

" o—--

10
» o———

u Hn HYd2

“Te | b— TET:— ;
3 37 O—————1
L

Vo e mr e g S S — Lo .
v o REGULATOR

+
| é §
?

T -
s SECTION v

H
—

I-SHUNT

HYH Hra2

i
l|l—|

AMERICAN MICROWAVE CORPORATION
I\\\ 7311G GROVE RD., FREDERICK, MD. 21701
TEL: {301) 662—-4700 FAX: (301) 662-4938
APPROLS oaTe PRELIMINARY PRODUCT FEATURE
wmﬁw t1,/20/91 AGH-1020-60DD-120
T 1.0~2.0 Gz, PROGRAMMABLE VARIABLE ATTENUATOR
SIZE__A | SHEET 2. OF 2. 1 DWG, F_100-47266
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DESC ION

AMC MODEL AGH—2040-60DD—
ATTENUATOR/MODULATOR, CONTI

120 IS A OVER—OCTAVE BAND VARIABLE
ROLLED BY 8 BIT POSITIVE TRUE BINARY

LOGIC WITH 120 dB DYNAMIC RANGE,

‘

REVISICNS
TORE| REV, DESCRAPTION IE APPRCVED
A ORIGINAL RELEASE | 102707

MECHANICAL OUTLINE

SPECIFICATIONS .n.'a'..%mm;:—\ —t00—
e FREQUENCY RANGE: -+« o ovrne-n 2 0—4.0 GHz X ] BIIJTRt'J’II-:NB’I_tM?mI;gGIC
® INSERTION LOSS + <+« --cvrenrresss 2.0-4.0 GHz 4.0 dB MAXIMUM L O (S O L, o Pij FUNCTION
_ 1.5-4.5 GHz 5.0 dB MAXIMUM - 1 i DL M.
® ATTENUATION FLATNESS (:dB MAXIMUM) - \\_ e
FREQUENCY RANGE | 10 dB | 20 d8 | 40 dB | 60 dB8_| 80 d8 | 120 dB il 3 N —
2.0-4.0 Gtz Q.5 0.8 1.5 1.6 2.5 3.2 4840 MOLHTING NOLES | 5 0.50 dBb (L50)
1.5-4.5 Gz 07 | 1.5 | 30 1 35 | 50 | 7.0 2430————— /_ w23 e [ X
——— ] S | &
® ATTENUATION ACCURACY:.--:...c:- 0-30 dB +0.5 dB MAXIMUM pre— - ol [ITi7 The ]
(MONOTICITY IS GUARANTEED) 30-50 +dB x1.0 dB MAXIMUM 5 - & B T80 68
50-60 dB *1.5 dB MAXIMUM ovead 32.0 4B
60-80 dB £2.0 dB MAXIMUM 090 12 84.0 d8 (MSB)
80-120 dB +2.5 d8 MAXIMUM | b 73 T
® TEMPERATURE COEFFICIENT: ...~ £0.025 dB/'C MAXIMUM 1 ;}c
® SWITCHING TIME: ~+ -+« rereersnrs 3 uS MAXIMUM A== O
® VSWR @ O dB ATTENUATION:-...--. 2.0-4.0 GHz 2.0:1 MAXIMUM M4 DIODE ATTEHUATOR - "_ 3h0
1.5-4.5 GHz 2.2:1 MAXIMUM I oo o
e RF POWER RATINGS COMECTON . ————
OPERATING POWER- -~ -tesrerco- +20 dBm CW MAXIMUM 2 pLaCES o ——
SURVIVAL POWER -+ -« --= = """ +30 dB8m CW MAXIMUM = o 210
o CONTROL « »----rcermmmervens -8 BIT TRUE BINARY: LOGIC LI
® POWER SUPPLY . - v vrvernrrnens +12VDC @ 250 mA MAXIMUM N |
—12VDC @ 100 mA MAXIMUM : -2 9
e CONNECTORS o -
RF INPUT/OUTPUT: «oovnrennneeres SMA FEMALE 10— o
POWER AND CONTROLS -« -*" << """ 15 PIN D TYPE SUBMINIATURE MALE, T eee
MATING CONNECTOR FURNISHED 2000
P v P R R R 468" w 3.80" x 0.BO" 4380 NOTES:
1) DIMENSIONS ARE N INCHES
AVAILABLE OPTIONS . | D ToERANGES: Do 2000
ADY i TWO SMA MALE RF CONNECTORS ENVIRONMENTAL RATINGS, ) "o ArpRoY. 7.0 02
AD2. e J1 SMA MALE, J2 SMA FEMALE ¢ TEMPERATURE. - .- ..... .—55C T0 +85'C (OPERATING)
AD3 e eennnanns MOUNTING SURFACE UNPAINTED -65°C TO +125°C_ (STORAGE)
Y7 W AMALOG CONTROLLED UNIT OF 204B/VOLT. PIN 2 o QUMIDITY . ..o ovev e MIL-STD—202F, METHOD 103B COND. B
IS USED AS COMTRAL. fSOTHER CONTROL VOLTAGES ¢SHOCK .+ evvvverninnunn MIL-STD~202F, METHOD 2138 COND. B
g\{{NEaBLE-) EOR S%I-DE PIN UNITS REFER TO DATA e VIDRATION: «+vvvvvnvnnens MIL—STD~202F, METHOD 204D COND. B
- = = . eALTITUDE - -« cvvvvrvnrnns MIL—STD—202F, METHOD 105C COND. B8
AOS- glgg“gﬂ"g};’f&jgp P e « TEMPERATURE CYCLE- - - -MIL-STD—202F, METHOD 107D COND. A
ADT- wroemmrmens . EXTENDED BANDWIDTH (1.5-4.5 GHz) \
AOB. -+ v vannen s CATCHING STROBE (NOT AVAILABLE WITH OPTION A12) — ’\\\ AMERICAN MICROWAVE CORPORATION
YL PR 9 BIT TRUE BINARY LOGIC : 7311G GROVE RD., FREDERICK, MD. 21701
m(‘): P }? g:}' }EEE gmﬁg tgg:g TEL: (301) 662-4700 FAX: (301) 662-4938
m % ------------- 111 I2G }I{Slg PTERE%E S%IEAR\S( h?&llfn M ArpRoa ouE PRELIMINARY PRODUCT FEATURE
............. n [
SCS - vveerreens SPECIAL CUSTOMER SPECIFICATIONS fo “Iﬂlﬁ BLY e AGH-2040-60DD-120
e ot SPTORCATONS ARE SUBRCT T0 CIIKGE O AORSION ? / z/ W Jf“ 'l ) 2.0~4.0 GHz, PROGRAMMABLE VARIABLE ATTENUATOR
W (g L Wil SZE_A [ S iorz T DwG J100-4263




P

FUNCTIONAL SCHEMATIC

DRIVER CIRCUIT

1

@D
N/C (DIGITAL WNIT) 2 %
THPUT (AALDG LR TY e — — — e e — — = e )
LATCHING STROBE <OPTIUNAL) i
N/C o !
4
one=—y | RF SECTION
a.3p B O——r—— {
&
n OT---— : 1-stomr
Bz °s_"'_ b/A { LINEARIZER -SInT
9 CONVERTER H _ciReunt
TR L a— ¢
5o — |
g6 o | — HYBL : HYp2
58 37 O | , ' ; ; 'E son
L * | i"“*
" I 1
M n“ VOLTAGE 208 % — ¥ (1 ¥ ‘ i 9
- o | ReGuLaiOR =
3 SECTIN v
N/C O——— I I
1-S1mT
' HYR wrea
2@ ] g o m— .
| 11
T }——%—-I }—-__',rc— i
mn% i % T
11 AMERICAN MICROWAVE CORPORATION
l\\\ 7311G GROVE ROD., FREDERICK, MD. 21701
TEL: (301) 662—4700 FAX: (301) 662-4938
ApprovALY Dure PRELIMINARY PRODUCT FEATURE
ﬁw < eest2sor AGH—2040—GODD‘"120
BRCKD : 2.0--4.0 GHz, PROGRAMMABLE VARIABLE ATTENUATOR
_SIZE A ] SHEET 2 OF 2 i _Dwe F 100-4265 |
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f REVISIONG 1
DES TION 2ont] Rev. oESCAETION DATE APPROVED
AMC MODEL AGH—-2550-6000—120 IS A OVER-OCTAVE BAND VARIABLE A ORIGINAL RELEASE Iz
C&EIEJUQTOR/MODULATOR. CONTROLLED BY 8 BIT POSITIVE TRUE BINARY
ITH 120 dB DYNAMIC RANGE. MECHANIC AL OUTLINE
SPECIFICATIONS .“.'s‘.‘:;m':;;::\ —1.00—|
 FREQUENGY RANGE. - - -«-vrcon 2.5-5.0 GHz | L B TR
® [NSERTION LOSS -« vvrvmrmmerses 2.5—5.0 GHz 4.2 dB MAXIMUM L () PN FUNCTION |
1,9—5.6 GHz 5.2 dB MAXIMUM °-’r' i GND
e ATTEMUATION FLATNESS (£dB MAXIMUM) s 2 A
FREGUENCY RANGE | 10 dB | 20 dB | 40 d8 ] 60 do | 80 d8 | 120 dB 3 nrc
2.5-5.0 GHz 0.5 0.9 1.5 1.6 2.5 3.2 g wramG toes |8 0.50 d8 (58} |
67|15 1 50 .35 1 8.0 1 1. V"
4 7 .0 d8
® ATTENUATION ACCURACY: < - ---v:- 0-30 dB £0.5 dB MAXIMUM e = e ar IT{7 i 8 4.0 df
(MONOTICITY IS GUARANTEED) 30-50 «dB £1.0 dB MAXIMIM ; = & 9 20 ad
50-60 dB £1.5 dB MAXIMUM aa] o 10
50-80 dB £2.0 dB MAXIMUM osio 7| 610 dB_{us8)
. 80—120 dB 2.5 dB MAXIMUM il 13 e
e TEMPERATURE COEFFICIENT...--.-- +£0.025 dB/'C MAXIMUM :; ;;c
® SWITCHING TIME: -+ evrerreos- 3 uS MAXIMUM e O
® VSWR @ O dB ATTENUATION - . .- - 2.5~5.0 GHz 2.0:1 MAXIMUM FIM DIODE ATTENUATOR - I‘]‘_ sk
1.9-5.6 GHz 2.2:1 MAXIMUM cn remE st von
s fIF POWER RATINGS CONRCTIR pokivnp
OPERATING POWER: =+ rt==" +20 dBm CW MAXIMUM 2 PUACES e
SURVIVAL POWER - ===+ +r" " +30 dBm CW MAXIMUM = 0 210
@ CONTROL « «--v-cereer PRI .8 BIT TRUE BINARY LOGIC : h |
X1 a
® POWER SUPPLY - ovvrencesneenn +F12VDC @ 250 mA MAXIMUM °'| o |
~12VOC @ 100 mA MAXIMUM L Q
e CONNECTORS o —Loxe
RF INPUT/OUTPUT . .o vveeeeveecne SMA FEMALE e an
POWER AND CONTROLS - ----++----15_PIN D TYPE SUBMINIATURE MALE, P aces
MATING CONNECTOR FURNISHED x
@ SIZE. oo .4.6B" x 3.80" x 0.80" 4380 NOTES:
1) DIMEMSIONS ARE IN CHES
AVAILABLE OPTIONS : 2) TOLERMICES:  x 20,010
3) WEIGIT: APPROX. 7.0 O
AON -« cnennnen TWO SMA MALE RF GONNECTORS ENVIRQNMENTAL RATINGS. 2
ADZ .o J1 SMA MALE, J2 SMA FEMALE « TEMPERATURE- - .- .-+« —55'C TQ +85°C (QOPERATING)
ADJ - ocvvnenes MOUNTING SURFACE UNPAINTED —-65°C TO +125°C (STORAGE)
ADG - vvvnerecns ANALOG CONTROLLED UNIT OF 204B/VOLT. PIN 2 « HUMIDITY . ... iive e MIL—STD—202F, METHOD 1038 GPND. B
IS USED AS CONTROL. lgomm CONTROL VOLTAGES O SHOCK < oivvvmrreeens MIL-STD—202F, METHOD 2138 CGND. B
}s\m:IEL#BLE.) FOR SOLDER PiN UNITS REFER TO DATA - e VIDRATION: - e cvueveinares MIL-STD—202F, METHOD 204D COMD. B
— - - . . . '
AGH=2550-000-120 ALTITUDE «-ovevrvnee-inn MIL—STD—202F, METHOD 105C COND. B
ADS .+ v ronernns +15VDC POWER SUPPLY .
I 0—90 da DYANAMIC RA(NGE | « TEMPERATURE CYCLE - - - - MIL—STD~-202F, METHOD 107D COND. A
AQT- rrrereee EXTENDED BANDWIDTH (1.9-5.6 GHz y
BOB. «vvvrvennns LATCHING STROBE (NOT AVAILABLE WITH OPTION A12) I\\\ AMERICAN MICROWAVE CORPORATION
AOQ » v eennearnens ?OBIE}-ITTF‘FILQJEEB%REYLESE}?C - 7311G GROVE RD., FREDERICK, MD. 21701
AT+ ererenrn- Al : TEL: (301) 662-4700 : -
P R R TR 11 BIiT TRUE BINARY LOGIC (301) 862 FAX: (301) 662-4338
INT TR umm TRL(!)E éammsr l’;'OGl(L:A ’ APPROVALS o PRELIMINARY PRODUCT FEATURE
Alg - crrrrernenss HIGH SPEE 00 n AXIMUM . u Ilzh1 mwﬂ:f‘f’ (iesor AGII—2550""60DD—120
SCS. - vrrrrrennn SPECIAL CUSTOMER SPECIFICATIONS (o Koo 25-5.0 CHz, PR
o 80 SPEETCATONS ME SUBICT TO CHANGE OR REMSION > / / WEIM ] j) _ 5-5, 2. PROGRAMMABLE VARIABLE ATTENUATOR
wt Hrzls7 - -Q[l* i1y SZE_A I SHEEL 1.QF.2 | DWG, & 100-4264
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FUNCTIONAL SCHEMATIC
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AMERICAN MICROWAVE CORPORATION
7311G GROVE RD., FREDERICK, MD. 21701
TEL: (301) 662-4700 FAX: (301) 662-4938

APPROVALY DATE
DRAWH

BLEG - |rireesor
QECKID

PRELIMINARY PRODUCT FEATURE

AGH-2550-60DD-120
2.5~-5.0 GHz, PROGRAMMABLE VARIABLE ATTENUATOR

SIZE A ] SHEET 2 OF 2 |  DWG, § 100-4264
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DESC

TION

‘

AMG MODEL AGH--40B0-60DD-12C IS A OVER-OCTAVE BANO VARIABLE
ATTEMUATOR/MODULATOR, CONTROLLED BY 8 BIT POSITIVE TRUE BINARY
LOGIC WITH 120 dB DYNAMIC RANGE.

MECHANICAL OUTLINE

REMISIONS

Z0HC) ALV,

DLSCRANTION

BATE

A OB J 510206

TY EAMRION DA=138.
wmi o1ios1 mu._\
b

o 100 ==}

1D COMMUNICATION | r1/11/07

SPECITICATIONS. '
® FREQUENCY RANGE: +«-vevrrrrens 4.0~8.0 GHz _a_a_l‘rﬁm%%r%_ﬁrrgﬁglﬂf_
® INSERTION LOSS - +vvcvvervnrnnens 4.0-8.0 GHz 5.0 dB MAXIMUM - O [&07\) o nl—T. o PN FUNCIIOH
3.0-9.0 GHz 5.5 dB8 MAXIMUM 034 o 1 GHD
® ATTENUATION FLATNESS (£dB MAXIMUM) ' L 1 e
FREQUENGY RANGE | 10 dB | 20 dB | 40 df | 60 da | 80 dB | 120 dB - WP 3 L
4.0-8.0 Gllz 0.5 0.8 1.5 1.6 2.5 3.2 o : 5 0.50_45_(Ls6) |
3.0-9.0 Giz 0.7 1.5 3.0 3.5 5.0 7.0 - vorniria soes |- 1940
& ATTENUATION ACCURACY > »anenees 0-30 .d‘B +0.5 dB8 MAXIMUM 2010 /_ﬂ’f,m}:‘, T : o
(MONOTICITY IS GUARANTEED) 30-50 +dB 1.0 dB MAXIMUM rase 1 . Te.0 40
50-60 dB £1.5 dB MAXIMUM - —0.140 i [T 320 :n
60-80 dB 2.0 dB MAXIMUM 7 F §i.0 4B (MS8)
' 80-120 dB +2.5 dB MAXIMUM adin asad \L <L 3 e
® TEMPERATURE COEFFICIENT«-:+-+-+ 40.025 dB/°C MAXIMUM : —
® SWITCHING TIME: - -resvrmesreses 3 uS MAXIMUM
® VSWR @ O dB ATTENUATION - -« - - 4.0-B.0 GHz 2.0:1 MAXIMUM ENE
3.0~9.0 GHz 2.2:1 MAXIMUM SHA FEMALE ——
o BF POWER RATINGS vt YaABLE ATTENUATOR -((] e
OPERATING POWER:- - -«rcevreer> +20 dBm CW MAXIMUM booo, hy
SURVIVAL POWER: ==« rovrese> +30 dBm CW MAXIMUM A ——
@ CONTROL « v vservversrs FETRREeY -8 BIT TRUE BINARY LOGIC M‘ s oy
® POWER SUPPLY...:-.-+ Creeinens +12V0C @ 250 mA MAXIMUM { ©
—12VDC @ 100 mA MAXIMUM o1 ogw |
® CONNECTORS - =9
RF INPUT/OUTPUT .« «cvnrrvaranees SMA FEMALE ' oo )
POWER AND CONTROLS -++-++--++-15 PIN D TYPE SUBMINIATURE MALE, VP,
: MATING CONNECTOR FLNISHED 700 —— 2 places
® SIZE: - v roracaernanins raneaae s 4.68" x 3.45" x 0.80" 1080 HOTES:
s 1} DS A B g
AVAILABLE OPTIONS . . ) Ié’)gﬁcoxto;ogo .
0 f) WE s . 7.0 O
AQY - vennennnenns TWO SMA MALE RF CONNECTORS ENVIRONMENTAL RATINGS ¥ ¥
MDD v vneennnannes J1 SMA MALE, J2 SMA FEMALE o TEMPERATURE- -« v ox - —55'C TO +85°C {OPERATING)
ADJ o vvenennsres + MOUNTING SURFACE UNPAINTED —65C TO +125°C  (STORAGE)
ADA s eevenarannan ANALOGC CONTROLLED UNIT OF 20d8/VOLT, PIN 2 « HUMIDITY ......covv s MIL-STD-202F, METHOD 103B COND. B
IS USED AS CONTROL. (OTHER CONTROL VOLTAGES eSIHOCK  +vvvenarrenenns MIL—STD~202F, METHOD 2138 COND. 8
ﬁ‘.’f?:'%‘akéﬁ gf)ogﬂg SQOQLQD ]ZQPIN UNITS REFER TO DATA o VIDRATION. - . .. Cereeenian MIL~-STD~202F, METHOD 204D COND. B
S e =69D— | 2U. @ ALTITUDE « +cvvevneeonrnns MIL—STD—202F, METHOD 105C COND, B
ﬁgg ORI :ohlggngapggfr?m\ﬁgpgkacs o TEMPERATURE CYCLE- - . -MIL-STD=202F, METHOD 1070 COND. A
AQT: rrrevesiovens EXTENDED BANDWIDTH (3.0-9.0 GHz) : .
AOB. ... LATCHING STROBE (NOT AVAILABLE WITH OPTION A12) AMERICAN MICROWAVE CORPORATION
ADD - cvrnrrnreans 9 BIT TRUE BINARY LOGIC . ‘ . . - 7311G GROVE RD., FREDERICK, MD. 21701
R}?::::::::::::: }? gg_ %E gmﬁg‘{, liggig TEL: (301) 662—4700 FAX: (301) 662—4938
ﬁ” ------------- I1"20ﬁm; J&lg—: S%IEAng IICIOA();(tI?JUM Arprom3 i . PRELIMINARY PRODUCT FEATURE
13- crmemmmeeeee n AGH-4080—-60DD—~120
------------- s USTOMER SPECIFICATIONS : . PLG s
SCs PECIAL C ION ult‘&l‘h 4.0-8.0 Gllz, PROGRAMMABLE VARIABLE ATTENUATOR
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DESC'!ION

AMC MODEL AGH-5010-60DD-120 1S A OVER-OCTAVE BAND VARIABLE
ATTENUATOR/MODULATOR, CONTROLLED BY 8 BIT POSITIVE TRUE BINARY
LOGIC WITH 120 dB DYMAMIC RANGE.

SPECIFICATIONS
® FREQUENCY RANGE: -« - -« - 5.0-10.0 GHz
® INSERTION LOSS - -~ oo .5.0-10.0 GHz 5.4 dB MAXIMUM

3.75-11.25 GHz 5.8 dB MAXIMUM
® ATTENUATION FLATNESS (tdB MAXIMUM)

FREQUENCY RANGE | 10 dB | 20 dB | 40 dB] 60 dB | B0 dB | 120 4B
5.0-10.0 GHz 0.6 0.9 1.5 1.6 2.5 3.2
3.75-11.25 GHz 0.8 1.5 3.0 3.5 5.0 7.0
* ATTENUATION ACCURACY.....-..... 0-30 dB %0.5 dB MAXIMUM
(MONGTICITY IS GUARANTEED) 30-~50 dB 1.0 dB8 MAXIMUM
50-60 dB £1.5 d8 MAXIMUM
60—-B0 d8 £2.0 dB8 MAXIMUM
80-120 dB £2.5 4B MAXIMUM

+0.025 dB/'C MAXIMUM

3 uS MAXIMUM

5.0-10.0 GHz 2.0:1 MAXIMUM
3.75~11.25 GHz 2.2:1 MAXIMUM
+20 dBm CW MAXIMUM

+30 dBm CW MAXIMUM

-8 BIT TRUE BINARY LOGIC

+12vDC (® 250 mA MAXIMUM
~12VDC @ 100 mA MAXIMUM

® TEMPERATURE COEFFICIENT
* SWITCHING TIME
* VSWR (@ O dB ATTENUATION
» RF POWER RATINGS

OPERATING POWER
SURVIVAL POWER

@ CONTROL « « - -« -tvremenrrnns
s POWER SUPPLY

& CONNECTORS
RF (NPUT/OUTPUT
POWER AND CONTROLS

SMA FEMALE
15 PIN D TYPE SUBMINIATURE MALE,
MATING CONNECTOR FURNISHED

4.68" x 3.45" x 0.80"

; REVISIONS
ZONEY REV, DESCRIPTION DATE APPROVED
A ORIGINAL RELEASE (/12707
MECHANICAL OUTLINE
«m"guus! m%;;g \ }—1.00 —=4
) — 8 _BI_TRUE_BINARY LOGIC
O f secoess ] ol OL J3 PN FUNCTION
n{‘—m C;)"""“ 1] . A i PiNg FUINCTION
- AN 1 GND
— 2 LATCHING STROBE
\ OPTIONAL
4.08 3 H/C
N s L
340 5 0.50_dp _(LSB) |
- [ 1.0 9B
HOUNTING HOLES 7 2.0 d8
2820 g-laSADlé\ THRU B 4.0 dB
1880 PLAC sl 9 .0 48
- - 10 16.0_dB
] o [l L1 o.28 32.0 df
2 u] 540 J8_(MsSH
0.560 O.NOT 3 -I-V( )
4) ] 14 =Y
,_] 15 N/C
Aam A
AN O
SHA FEMALE LY
CORNECTOR VARIABLE ATFENUATOR 348
2 PLACES voom, Wi —— . = }’]
QPTION MC:
SERAL N
PART WO
]~"— - .83
0.7% ] ‘? Q
4.090 l
.NOJ
0.34

TYP.
2 PLACES
NOTES:

1) DIMENSIONS ARE WN INCHES

AVAILABLE OPTIONS o Z) TOLERANGES: %0 10010,
ADT oo TWO SMA MALE RF CONNECTORS ENVIRONMENTAL RATINGS = “&ow ArrRo% 7o @
P J1 SMA MALE, J2 SMA FEMALE + TEMPERATURE. - - - - - - .=5%"C TO +85'C (OPERATING)

AOZ - oo MOUNTING SURFACE UNPAINTED -65'C TO +125°C_ (STORAGE)

AC4 - ANALOG CONTROLLED UNIT OF 20dB/VOLT. PIN 2 e HUMIDITY ... ............ MIL-STD-202F, METHOO 103B COND. B
1S USED AS CONTROL. (OTHER CONTROL VOLTAGES *BHOCK - .vvovvion s MIL--STD—202F, METHOD 213B COND. B
AVAILABLE.) FOR SS%LDE PIN UNITS REFER TO DATA e VIBRATION- .. ... .. ....... MIL-STD—-202F, METHOD 204D COND. B
SHEET A(‘;Ij—,‘:'!OlOS—U = p-120. ¢ ALTITUDE - - . oo oo MIL-STD--202F, METHOD 105C COND. B

:82.'........... : 313§°§BP3¥"5,?AM,C EH,GE o TEMPERATURE CYCLE- - . - MIL-STD—202F, METHOD 1070 COND. A

AQT- or e EXTENDED BANDWIDTH (3.75-11.25 GHz)

AOB. - coveee - LATCHING STROBE (NOT AVAILABLE WITH OPTION A12) \ AMERICAN MICROWAVE CORPORATION

ADD - cereens 9 BIT TRUE BINARY LOGIC 7311G GROVE RD., FREDERICK, MD. 21701

F S L 10 BIT TRUE BINARY LOGIC TEL: (301) 662-4700 FAX: (301) 662—4938

Al - - 11 BIT TRUE BINARY LOGIC

AJD - omreiennns 12 BIT TRUE BINARY LOGIC APPROUNS DATE PRELIMINARY PRODUCT FEATURE

F B R R HIGH SPEED 500 nS MAXIMUM "l'zk,' mﬂx‘ﬁ (/12/97 AGH-5010-60DD—-120

SO o AL OO R SPCCIFICATIONS f - 5.0-10.0 GHz, PROGRAMMABLE VARIABLE ATTENUATOR

wp afsfoz TR A 'Vl!ll'/‘i SPE A [ SHERL LOF 2 | __OWa. §.100-4367
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DESCILPTION

AMC MODEL AGH—6012-600D-120 IS A OVER—OCTAVE BA'') VARIABLE
ATTENUATOR/MODULATOR, CONTROLLED BY 8 BIT POSITIVE IRUE BINARY
LOGIC WITH 120 dB DYNAMIC RANGE.

’

REVISIONS
TOME| REV. DESCRIPTION \] 4 APPROVED
A ORIGINAL RELEASE \eesi2/0r

MECHANICAL OUTLINE

SPECIFICATIONS m“&ﬁ;"u:'w}?s’."\ [t
® FREQUENCY RANGE: - - - crevrnrns 6.0-12.0 GHz ¢ = 8 Brjsml;fuaﬁuﬁnégm
® INSERTION LOSS - - +-- v vvverees- 6.0-12.0 GHz 5.5 dB MAXIMUM L o[Frr)ol-hyg— v [Ew_ T roncnon
4.5-13.5 GHz 6,0 dB MAXIMUM 034 5 o 1 GO
® ATTENUATION FLATNESS (+dB MAXIMUM) L N \ I G T
FREQUENCY RANGE | 10 d8 | 20 dB | 40 dB|_60 dB | 80 dB | 120 d8 ' pn s 3 e
6.0-12.0 GHz 0.7 1.0 1.5 1.6 2.5 3.2 o 5 6.50 @8 _{Lsh) |
4.5-135 GHz 0.9 1.6 3.0 3.5 5.0 7.0 MOONTING TOLES g ;g :g
® ATTENUATION ACCURACY: - «---«-: - 0-30 dB +0.5 dB MAXIMUM a1 / g R 40 d8
(MONOTICITY 1S GUARANTEED) 30-50 dB 1.0 dB MAXIMUM e i % i85 48
50-60 dB +1.5 dB MAXIMUM T N nC I ot 1 3767da
60-80 dB +2.0 dB MAXIMUM 5 = o7 o 5
80—120 dB +2.5 dB MAXIMUM Py WYY’ B | 12| 840 5 (D)
¢ TEMPERATURE COEFFICIENT -+ -« -~ £0.025 dB/'C MAXIMUM ¢ b : e
® SWITCHING TIME: - -« srrreren-s 3 uS MAXIMUM
® VSWR @ O dB ATTENUATION. - - - 6.0-12.0 GHz 2.0:1 MAXIMUM e (D-
45—-13.5 GHz 2.2:1 MAXIMUM SHA FEMALE e
e RF_POWER RATINGS SorLacEs VARUABLE ATTENUATOR - 34s
OPERATING POWER: -+t -=-v - +20 dBm CW MAXIMUM o w
SURVIVAL POWER - -« -rrrenre- +30 dBm CW MAXIMUM o
(143
® CONTROL « « v reverconnrnesenses -8 BIT TRUE BINARY LOGIC & = s
u
® POWER SUPPLY -+ ceervrvnenennn- +12V0C @ 250 mA MAXIMUM [ o o
~12VDC @ 100 mA MAXIMUM 0% odw 4 1
& CONMECTORS — ®
RF INPUT/OUTPUT .« v cvvevnnenns SMA FEMALE o.140 a0 o
POWER AND CONTROLS - - -«rcv* 15 PIN D TYPE SUBMINIATURE MALE, * e,
MATING CONNECTOR FURNISHED 1.700 2 piaccs
@ SIZE . < -corennrn e 4.6B" x 3.45" x 0.80" 2080 NOTES:
. 1} DIMENSIONS ARE IN INCHES
AVAILABLE OPTIONS ) 2) TOLERMNCES: XXX 20,020
ENVIRONMENTAL RATINGS 9 Y=o APPRO%. 7.0 02

Y1} I TWO SMA MALE RF CONNECTORS '
AD2 . cerienrnnn J1 SMA MALE, J2 SMA FEMALE o TEMPERATURE- - -..-.-- .~55C TO +85'C (OPERATING)
ADZ . eerrmeinnes MOUNTING SURFACE UNPAINTED —65°'C T0 +125°C  (STORAGE)
A04 ............. ANALOG CONTROLLED UN'T OF ZOdB/VOLT. plN 2 - ]lUM‘D]TY ............... M]L_STD“’202F. METHOD 1038 COND. B
IS USED AS CONTROL. (OTHER CONTROL VOLTAGES e SHOCK  «vvvvvvnennonns MIL—STD-202F, METHOD 213B COND. B
gY{AElgBLE')_ FOR_SESOLD_E PIN UNITS REFER TO DATA e VIBRATION . -+« ccevevvaunn MIL~STD—202F, METHOD 204D COND. B
ADS - v evnernrinns +15VDC POWER suprll_zY‘ 20. e ALTITUDE - -+ ovvvvvnnnn. MIL-STD-202F, METHOD 105C COND. B
AQB: +or-vrerrees 0-90 dB DYANAMIC RANGE o TEMPERATURE CYCLE. - . - MIL—STD-202F, METHOD 1070 COND. A
ADT: - evrrnmrenn s EXTENDED BANDWIDTH (4.5—13.5 GHz)
AOB- «ovrnenns LATCHING STROBE (NOT AVAILABLE WITH OPTION A12) AMERICAN MICROWAVE CORPORATION
RO « e 9 BIT TRUE BINARY LOGIC . 7311G GROVE RD., FREDERICK, MD. 21701
}(13 gﬁ ;235 g:mg}' tgglg TEL: (301) 662~-4700 FAX: (301) 662-4938
ﬁ:% |1* 120 I_?ws J&'f)’: s%gm‘é h%% N , APPIOVAS o PRELIMINARY PRODUCT FEATURE
............. n prANN — - -
SCS- - vevrrrrnnn SPECIAL CUSTOMER SPECIFICATIONS pwl'[mli"l BLG e AGH-6012-60DD—-120
O o e 1 SR O LA oA RIS W UU& 6.0-12.0 GHz, PROGRAMMABLE VARIABLE ATTENUATOR
wp II/Q/? : ! l”l‘l‘ﬂ SIZE A ] SHEEL ' OF 2 | Dwg, A 100-4261 )
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AMERICAN MICROWAVE CORPORATION
7311G GROVE ROD., FREDERICK, MD. 21701
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DESC;,'ION

AMC MODEL AGH-BO1B—60DD~120 IS A OVER—OCTAVE BAND VARIABLE
ATTENUATOR /MODULATOR, CONTROLLED BY 8 BIT POSITIVE TRUE BINARY
LOGIC WITH 120 dB DYNAMIC RANGE.

REVISIONS

JoHE

DOSCRALTION

A PROAD

.
A

JOB § 308196, NRL.

MECHANICAL OUTLINE

T CAMNOH DA~ I3
Wi 04 1031 JACKPOSIS._\

@
7E1/97

ENVIRONMENTAL_RATINGS, ¥ weor:

SPECIFICATIONS 100 —
o FREQUENCY RAMGE: <+ +sevncerren 8.0—18.0 GHz Y [ ﬂ:smngam_rg‘égmc-
® |NSERTION LOSS - +vvvvvrnr-errns 7.5 dB MAXIMUM | - Ol-"o'o":-"-'-';’O—mr—nﬁa omd  EEY [ __FunclioN
o ATTENUATION FLATNESS (dB MAXIMUM) = T I 2 mcmjgnmosa
FREQUENCY RANGE | 10 ¢B | 20 d0 | 40 dB |_ 60 d8 [ 80 db | 120 dB 449 3 T
B.0-1B.0 GHz 0.8 1.1 1.5 1.6 25 ) 3.2 o1 L) GRO
8.0-18.0 Giiz 0.9 1.6 3.0 35 | 5.0 7.0 4200 033 48 (8
® ATTENUATION ACCURACY: - :«+o-css- 0-30 dB £0.5 dB MAXIMUM 2810 o128 Ok TG 2.0_d8
(MONOTICITY 1S GUARANTEED) 30-50 'dB £1.0 dB MAXIMUM R B s "”‘“l 2 +8 42
50-60 'dB 1.5 dB MAXIMUM 5 YR
60-80 dB £2.0 dB MAXIMUM Lre” [l iy oz 32048
80—120 dB *2.5 d8 MAXIMUM s » o —17 | ®i.0 o {usD
® TEMPERATURE COEFFICIENT - -«---. - £0.025 dB/"C MAXIMUM T ° T =
® SWITCHING TIME: ++ = =cr-r=s=ve"> :3 uS MAXIMUM ' 15 R/G
® VSWR ©@ 0 dB ATTENUATION: -« .- 8.0-18.0 GHz 2.0:1 MAXIMUM o
o PONER RATIHG 6.0-18.0 GHz 2.2:1 MAXIMUM =, (3
. RATINGS e
OPERATING POWER: + <<+ ** "+ " +20 dBm CW MAXIMUM Sreiecrons o L ATIEHUATOR 333
SURVIVAL POWER -+~ <« vt o " +30 dBm CW MAXIMUM 1 PACES oPToN ox .
@ CONTROL « «vrnorrrmnnssnneosnns 8 BIT TRUE BINARY LOGIC e —-[
® POWER SUPPLY - -+ cvvorvrnnnene 412 VDC @ 250 mA MAXIMUM a
Z12 VOC @ 100 mA MAXIMUM ,,_,I, | o o i
* CONNECTORS | owo Lo o |
RF INPUT/OUTPUT - -« cnnenenenn - SMA FEMALE 7
 POWER AND CONTROLS - -~ -* <<+ " 15 PIN D TYPE SUBMINIATURE MALE, T I |
MATING CONNECTOR FURNISHED 700 =t l-on
@ SIZE . «vvcrmrrernnraacaisiiinan .4.43" x 3.25" x 0.807 2730 2 4TS,
. w130 1) OIMENSIONS ARE N IHCIIES
AVAILABLE OPTIONS : 2) TOLERANCES: XXX £0.020

APPROX. 7.0 02

AOT - covvnnennnns TWO SMA MALE RF CONNECTORS
Y1 7 R J1 SMA MALE, J2 SMA FEMALE o TEMPERATURE: - -« ¢ovvv - —55'C TO +B5C (OPERATING)
AO3 - . MOUNTING SURFACE UNPAINTED —65°C TO +125C (STORAGE)
ADG . o em e :\SNAJ_SOED S\OSNTCR(?&]I‘}E(?LUN'BT?F[[?(:}(’(?/VROLE' PINGQES s HUMIDITY . .ccvvviinnnnnn MIL-STD—-202F, METHOD 1038 COND. B
. "R CONTROL VOLTA CBIOCK  eevnrrnerneres —STD~
AVAILABLE) FOR O R P riTS ReFER_TO. DATA SHOCK MIL~STD~202F, METHOD 2138 GONO. B
SHEET AGH=8018-60D~120. ¢ VIBRATION: < eovveccnnn MIL=STD~202F, METHOD 2040 COND. B
O S R suPPLY o ALTETUDE, =« e oneeeen MIL—STD—202F, METHOD 105C COND. B
RO eennitil | 5-90 dB DYANAMIC RANGE « TEMPERATURE CYCLE. - - - MIL-STD—202F, METHOD 1070 COND. A
AQT- wrereneees . EXTENDED BANOWIDTH (6.0~18.0 GHz)
AOB- «cnvnrvnens - LATCHING STROBE (NOT AVAILABLE WITH OPTION A12) AMERICAN MICROWAVE CORPORATION
ADD - ennecnrenns 9 BIT TRUE BINARY LOGIC - A\\ 73116 GROVE RD., FREDERICK, MD, 21701
AD---eon e 10 BIT TRUE BINARY LoGIG TEL: (301) 662-4700 FAX: (301) 662-4938
A1 rmremeenens 12 BIT TRUE BINARY LOGIC sreroms out PRELIMINARY PRODUCT FEATURE
X ETRIPRTPRR HIGH SPEED 500 nS MAXIMUM \\l e _ TURE
3 S v AGH~B8018—60DD—120
GCS . - vnrranenes SPECIAL CUSTOMER SPECIFICATIONS
O onor o st 20 PV 5> PR ] 8.0-18.0 GHz., PROGRAMMABLE VARIABLE ATTENUATOR
w P 4fifo,] £ pifo/87 SZE_A [ SFf L or 2| pwe J 100-4260
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TEL: (301) 662-4700 FAX: (301) 662-4938

APFPROVALS pare PRELIMINARY PRODUCT FEATURE
mﬁg&g 14701 AGH-8018-60DD-120
T 8.0-18.0 GHz, PROGRAMMABLE VARIABLE ATTENUATOR
: SIZE A ! SHFFT 2 OF 7 T W 1nn—-4260
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DES [TION

AMC MODEL AGH—1020—60D—SF IS A VOLTAGE CONTROLLED, HIGH SPEED

VARIABLE ATTENUATOR /MODULATOR WITH BUILT IN LINEAR!ZER/DRIVER CIRCUITRY

DESIGNED FOR HIGH DYNAMIC RANGE AND HIGH ACCURACY APPLICATIONS.

SPECIFICATIONS

® FREQUENCY RANGE - -« ovvvenvveen . 1-2 GHz

® INSERTION LOSS -+« cevvvvvrennnnnn. . 2.0 dB MAXIMUM

® ATTENUATION FLATNESS <+ ccoeernen 0-10 dB 0.45 dB MAXIMUM

10—-20 48
20-40 dB

40-60 dB
© ATTENUATION DYNAMIC RANGE:---.--.... 60 dB
® ATTENUATION ACCURACY:: - - rvveernnnss 0—30 dB
30-50 dB

(DEVIATION FROM
NOMINAL ATTENUATION)

50--60 dB

0.8 dB MAXIMUM
1.5 d8 MAXIMUM
+1.6 dB MAXIMUM

+0.5 dB8 MAXIMUM
£1.0 dB MAXIMUM
+£1.5 dB8 MAXIMUM

® MOUOTONICITY: <« rennnnrvannninnne » GUARANTEED

® TEMPERATURE COEFFICIENT. ----" - ... .

® SWITCHING TIME
(=SF) comreninnes
(—VF)- ..............
("-UF)‘ ..............
® VSWR (ALL ATTENUATION

e POWER HANDLING
(-—SF)- ..............

(~VF) & (-UF) -+
® CONTROL « +vccvevvnvres

® POWER SUPPLY. .. -....
e CONNECTORS

+0.025 dB/'C MAXIMUM

500 ns MAXIMUM

--------------- - 200 ns MAXIMUM
............... 125 ns MAXIMUM

LEVELS): -+ -+ 1.5:1 MAXIMUM {1-2 GHz)

---------------- +20 dBm CW OR PEAK
--------------- - +10 dBm CW OR PEAK

--------------- - VOLTAGE CONTROLLED
10 dB/VOLT TRANSFER FUNCTION SLOPE

--------------- - -+12VDC 5%@ 100 mA MAXIMUM
-12VDC x5%@ 20 mA MAXIMUM

RF |NPUT/0UTPUT ---------------------- SMA FEMALE
POWER : + - r v vrrrrrrrmrmmsimae o, SOLDER PIN
CONTROL - -7 - v srrrrrrmmmamsraeeenaes SOLDER PIN

B S ZE . e e - 268" x 2.0" x 0.50"

AVAILABLE OPTIONS

Aog ....................
X T U
X B S

J1 SMA MALE, J2 SMA FEMALE

J1 SMA FEMALE, J2 SMA MALE

J1 SMA MALE, J2 SMA MALE

SMA FEMALE CONTROL CONNECTOR

SMC MALE CONTROL COMNECTOR

MINIATURE 14 PIN MALE (MIL—C—28748) CONNECTOR
REMOVABLE SMA FEMALE RF CONNECTOR

+15vVDC SUPPLIES
+18 VOLT POWER SUPPLY

0-30 dB RANGE

5 dB/VOLT TRANSFER FUNCTION SLOPE

0,75-2.25 GHz WITH INSERTION LOSS OF 2.5 dB MAXIMUM
VSWR OF 2.2:t MAXIMUM AND ATTENUATION FLATNESS OF
10.65 d8 @10 db, +1.5 4B @ 2D 4B, +3.0 d8 @ 40 B

AND £3.5 dB @60 dB
8 BIT DIGITAL CONTROLLED

AND LINEARIZED

OPTION 20, OPTIMIZED FOR 1365—-1433 MHz

REVISIONS

01| wey DESCRPIOH

DALE APPROVIG

MECIIANICAL OUTLINE

o ®  G—— F-

]

e —1.00 —=|
1.30
1.60

| .
8.25 0.20 Ii J&‘_M /0.24

A DRIGINAL RELEASE, JOB ff 211297E | s/1e/93

ot

] |
L _—

GHD CTL  +12v —12v

i PIN DIODE

ATTENUATOR 42
AGH-1020-60D-SF
1-2GHZ

A\

FREDONCYK, 1D

Lo -

\
./_:
3

=9
a4
=1
=]

0.120 -+

NOTES:

2.350 \_
#.130 THRU

2.60 2 PLACES

1.90 SMA FEMALE
} "2 PLACES .

—=| 0.50 L—

1. DIMENSIONS ARE IN INCHES
2. TOLERANCES: X.XX 10.020

X XXX £0.010
3. WEIGHT; APPROX. 3.0 0Z
ENVIRONMENTAL_ RATINGS
¢ TEMPERATURE............. —20°'C TO +70°C {(OPERATING)
~65C TO +125C (STORAGE)
e HUMIDITY ....... ... ..., MIL-STD-202F, METHOD 103B COND. B
« SHOCK - .-t MIL-STO-202F, METHOD 213B COND, B
o VIBRATION -« - - oo ov et MIL—-STD~202F, METHOD 204D COND. B
¢ ALTITUDE - .- oot MIL-STD-202F, METHOD 103C COND. B
o TEMPERATURE CYCLE: ... - MIL—STD—202F, METHOD 1070 COND. A
AMERICAN MICROWAVE CORPORATION
Fa\\\ 7311G GROVE RD., FREDERICK, MD. 21701
TEL: (301) 6624700 FAX: (301) 662—-4938
ARPROVALY pate PRODUCT FEATURE SF {STANDARD)
‘DN;;::I’? 6/16/918 AGH—IUZO—GOD—SF ¥F (VERY PFAST)
= :Ul " 1-2 @iz, VOLTAGE CONTROLLE®, HIGH SPEED, VARIABLE ATIENUATORMODULATOR | UF (ULTRA FAST)
?H 'jd"l!l SIZE A I SHEET 1 OF 2 [ owg ¥ 100-3170




FUNCTIONAL SCHEMATIC

INPUT @

———

HYBRID

HYBRID '%-
=

CTL O—

LINEARIZER

o +v

VOLTAGE/CURRENT ——0 ~V

DRIVER

|-=——0 GND

I ) DuTPUT

Fa\\\

APPROVALY

AMERICAN MICROWAVE CORPORATION
7311G GROVE RD., FREDERICK, MD. 21701
TEL: (301) 662-4700 FAX: (3D1) 662—4938

oatt PRODUCT FEATURE

AN
LAL

6/16/93 AGH-1020-60D-STI"

CHACKLO

1-2 Gz, VOLTAGE CONTROLLED, HIGH SPEED, VARIABLE ATIENUATOR/MODLATCR |UF (ULTRA FAST)

SF (STANDARD)
VF (VERY FAST)

SIZE A | SHEET 2 OF 2

[ Dwe g 1pp-3170
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POWER SUPPLY - - - - vvevrrencaraeanns .

+12vDC +5Z@ 100 mA MAXIMUM
—-12vDC £5%@ 20 mA MAXIMUM

_ﬂ . S ’
DESCRIFTION = ': ORIGINAL RELE?S?NJOB 10479 Iof/l::/n =
ngl }:/Ié)LDEEL AGH-051D-60D IS AN OGTAVE BAND VOLTAGE t/:ONmoLLEo '
ATTENUATOR M WITH BUILT IN DRIVER /LINEARIZER
Ellgg:LllJ&t%NSDEs:GNED FOR HIGH DYNAMIC RANGE AND HIGH ACCURACY MECHANICAL OUTLINE

SPECIFICATIONS

® FREQUENCY RANGE - «-- -« -« ---v - - 0.5=1,0 GHz MINIMUM a3

® INSERTION LOSS « - vvovvereveennnnn . 4.0 dB MAXIMUM I i 4

® ATTENUATION FLATNESS -+ oonoooo o - 0-40 dB +2.0 dB MAXIMUM e poOO— Tl

40-60 dB 2.5 dB MAXIMUM
2.67
® ATTENUATION DYNAMIC RANGE--.----... 70 dBc MINIMUM R 287 071
¢ ATTENUATION ACCURACY v voenmveenn 0-40 dB £1.5 dB MAXIMUM LL 4 PLACES 2 PuioEs \ j ro4s  o3-[—
(DEVIATION FROM ‘40-60 dB 2.0 dB MAXIMUM T T TALD oz Iﬁ
NOMINAL ATTENUATION) : —1Td i o[ :
® MONOTONICITY: - -« vveenneenanennn . GUARANTEED . [AN ] s lﬁ"
® TEMPERATURE COEFFICIENT: -------- ... . £0.025 dB/'C MAXIMUM TP, PN 0I00E KO0 =
wOon. NO: ARI-0310-800D
® SWITCHING TIME: -+~ -+ EECTERTTR L 1.5 1S MAXIMUM o A — e
o8 FEOM HD. #0483
® VSWR (ALL ATTENUATION LEVELS): -«--- - -1.7:1 MAXIMUM f -» 9
_Io_:m— { 470 1| ousd
® POWER RATINGS -+t rrrerrrrraran e v 420 dBm MAXIMUM 615 5.10
@ CONTROL « « v v e e e ceniens . VOLTAGE CONTROLLED (0—6VOLTS)
10 dB/VOLT TRANSFER FUNCTION SLOPE \oTES

1) DIMENSIONS ARE IN INCHES

2) TOLERANCES: X.XX £0.020
X XXX %0.010

® CONNECTORS
RF INPUT/OUTPUT - - e SMA FEMALE ‘ 3) WEIGHT: APPROX. 4.0 OZ
POWER: <+ rerrrrrrersrorsessne e SOLDER PIN ENVIRONMENTAL RATINGS
CONTROL : »vcvvrrrsrsmenr e eeaees ER PIN

. 510" x 2.0" x 0.71" « TEMPERATURE. - ... ...... -55°C TO +125°C (OPERATING)
SIZE - - e . 5, X 2. x 0. —B5'C TO +125'C (STORAGE)

AVAILABLE OPTIONS o UMIDITY ..o MIL—STD—202F, METHOD 103B COND. B

¢ SHIOCK - oo MIL-STD-202F, METHOD 213B COND. B
AOT - J1 SMA MALE, J2 SMA FEMALE o VIBRATION. .- -o oot MIL—STD—202F, METHOD 204D COND. B
AO2 TWO SMA MALE CONNlECTORS ¢ ALTITUDE ... iiiinn et MIL-STD-2D2F, METHOD 105C COND. B
ADS o +15V0C SUPPLIES o TEMPERATURE CYCLE: - - - - MiL~STD—202F, METHOD 1070 COND. A
AOQA e SMC MALE CONTROL CONNECTOR
AQG v SMA FEMALE CONTROL CONNECTOR AMERICAN MICROWAVE CORPORATION
AQG - 5 dB/VOLT TRANSFER -FUNCTION SLOPE l\\\ 7311G GROVE RD., FREDERICK, MD. 21701
(CONSULT FACTORY FOR OTHER TEL: (301) 662—-4700 FAX: {301) 662-4938

AVAILABLE TRANSFER FUNCTION SLOPES) R - e e
P  puesss AGH—-0510~80D
ap- ok —| 0.5-1.0 Gifz, VOLTARE. CONTROLLED VARWBLE ATTENUATOR MODULE
I 'w "’/ "!'/‘l SPF 4 [ SHELL L or 2 1 Dwa # 1n0-2934




+V

-V

CONTROL
GND

o—t

O]

DRIVER
LINEARIZER

LINEARIZER

I SHUNT

I .

]

1

FUNCTIONAL SCHEMATIC

RI* SECTION
HYBt HYB2
J
e—i— - ' '
T T I 2
Sl
- : — ——9
{ £ ¥ £2 >
li I
L I-SHUNT
AMERICAN MICROWAVE (ORPORATION
l\\\ 7311G GROVE ROD., FREDERICIK, MD. 21701
TEL: (301) 662—~4700 FAX: (301) 66Z-4938
APPRIVAD fe PRGDUCT FEATURE
oy AGIH-0510-60D
) rﬁl’{yy Al 0.5~1.0 GHz, VOLTAGE CONTROLLED VARIABLE ATTENUATOR MODULE
SIZE. A I SHEET 7 OF 2 ] Dwh, 4 100—2934




. REMSIONS
1onE| ncv, DESCAPTION DATE APPROVED

8

DESCRIPTION ‘ _ A | ORIGINAL RELEASE, JOB J 10346 [ot/22/98
AMC MODEL AGH—2856—70D 1S A VOLTAGE CONTROLLED VARIABLE
ATTENUATOR MODULE WITH BUILT IN LINEARIZER /DRIVER CIRCUITRY MECHANICAL OUTLINE
DESIGNED FOR HIGH DYNAMIC RANGE AND HIGH ACCURACY APPLICATIONS. 103 et {
|~ 0.78 —
SPECIFICATIONS ' 0.35
® FREQUENGY RANGE « <+ vvvvvnrnvnenns . 4.2—4.4 GHz MINIMUM 0 o I =
(CONSULT FACTORY FOR e @ ) Bl }
OTHER FREQUENCY RANGES) . e
® INSERTION LOSS - +cv-cvrenrervnineins . 2.0 dB MAXIMUM | i 1.28 . :
® ATTENUATION FLATNESS ::crccvvveereen- 0-30 dB £0.3 dB MAXIMUM r{E——l SMA FEMALE ri"h
30—50 dB £0.4 dB MAXIMUM 0.20 0.25 J Jf;‘hﬂﬂl‘l 0.24 /"2 PLACES
50-70 dB +0.5 dB MAXIMUM F——[—@ o0 o o N /
® ATTENUATION DYNAMIC RANGE::-««----+ 70 dBc MINIMUM —— | e
® ATTENUATION ACCURACY .. ---vavvinneenn 0-30 dB £0.5 dB MAXIMUM ATTENUATOR vz E\ T O
(DEVIATION FROM ' 30-50 dB 1.0 dB MAXIMUM : —2856—70D
_ AGH
MOMINAL ATTENUATION) 50—-70 dB £1.5 dB MAXIMUM 1.67
N
® MONOTONICITY: <+ v v vvvvmereeeanannees s GUARANTEED s/ 190
® TEMPERATURE COEFFICIENT - vt vevene - +0.025 dB/'C MAXIMUM AMERICAN
s FAN\ | MICROWAVE
WITCHING TIME - - -« evrnrnmnrnrvnien 1.5 nS MAXIMUM CORPORATION{\
® VSWR (ALL ATTENUATION LEVELS)-:----- 2 : 1 MAXIMUM 720 \5<{\ 0.13~
o POWER RATINGS - - :cvvrrrrmrrrmrireen +20 dBm MAXIMUM 1.80 | 90.104 THRU =+~ 0.850 |
@ CONTROL « vovvrmmnmerenanensnennes . VOLTAGE CONTROLLED (D—4V) : oras, T CES
17.5 dB/VOLT TRANSFER FUNCTION SLOPE 1) DIMENSIONS ARE IN INCHES
@ POWER SUPPLY - -« cvvvvreannnaennnais . +12VDC 45%@ 100 mA MAXIMUM 2) TOLERANCES: X.XX ~$0.020
—12VDC 15%@ 20 mA MAXIMUM 5 WEIGHT. X0 40,010
o CONNECTORS ENVIRONMENTAL RATINGS * ®
RF INPUT/OUTPUT- - ceereernercenns SMA FEMALE ¢ TEMPERATURE. --+--- - -=55'C TO +125°C (OPERATING)
POWER - -~ - rreerrerrn s ecnees SOLDER PIN —65C TO +125C (STORAGE) .
CONTROL -+ + v v vrrrrsrrrs s SOLDER PIN TUMIDITY - oo MIL-STD-202F, METHOD 1038 COND. B
@ G ZE- - - 1.8" x 1.67" x 0.50" eSNMOCK . ......vvvnn....NIL=STD~202F, METHOD 2138 COND. B
o VIBRATION - <« cvvvvvennnn s MIL—STD~202F, METHOD 204D COND. B
AVAILADLE OPTIONS e ALTITUDE -« evvvennnnnn, MiL.—STD—202F, METHOD 105C COND. B
o TEMPERATURE CYCLE. .. - . MIL—STD—202F, METHOD 107D COND. A
AL e e hecToRe AMERICAN MICROWAVE CORPORATION
NOZ oo VDG SUPPLES. S J\\\ 7311G GROVE RD., FREDERICK, MD. 21701
N0k 'SMC MALE CONTROL CONNECTOR TEL: (301) 662—4700 FAX: (301) 662-4938
AQS T EVOLT TRANSFER FUNGTION SLOPE o s e o
ADB -+ vvem e 10 d8/vOL CTI0 oRAW AGH"’2856_70D
) b i/28/08
(OTHER TRANSFER FUNGTION SLOPES AVAILABLE) {_ H‘ﬁ | 4.2-4.4 GHz, VOLTAGE CONTROLLED VARIABLE ATTENUATOR MODULE
1A '°}ﬂj7 AT I SHEET J OF 2 1 pwg §.100-2933

l




FUNCTIONAL SCHEMATIC | - -

LINEARIZER RF SECTION
HYB} HYB2
Ji
V. O/ 1 SHUNT © ” -E l -i— :t-
I L L i 500
_ DRIVER
=V O——1 | INEARIZER —f"‘m—ﬁ
. It
CONTROL ©0——— i} 0
GMD T i- i i 12
J( 1-SHUNT
| AMERICAN MICROWAVE CORPORATION
[\\\ ‘ 7311G GROVE RD., FREDERICK, MD, 21701
TEL: (301) 662—4700 FAX: (301) 662—4938
APPRENAL oA PRODUCT FEATURE
m""i,(/yjﬁ D280 AGH-2856-70D
Fe) 4.2—4.4 CHz, VOLTAGE CONTROLLED VARIABLE ATTEMUATOR MODULE
SIZE A 1~ <yEeT 7 OF 3 [ pwe_# 100-2933




AGH D SERIES
LINEARIZED ATTENUATOR
MODULATORS
18 GHz, 60 dB

GND 4T, +18Y - 18y

-

PN DIDDE
ATTENUATHR

AGH 19300
1-2GHZ

sn. AHE09 185

FEATURES

Solid State Reliability
Absorptive Type

3:1 Bandwidth
Linearized

Voltage Controlled

DESCRIPTION

The AGH suffix D Series are voltage controlled linearized attenuator/modulators that operate
over greater than octave bandwidth and are non-reflective at all attenuation levels. The units con-
sist of an AGH Series modulator and an integrated hybrid linearizer that provides 10 dB per volt
control function. Seven models in the series cover the frequency band from 1 to 18 GHz. The RF
circuit employes two microstrip arrays of pin diodes that are hybrid coupled at the input and out-
put with lange couplers for repeatable low loss performance.,

REVISED
OCTOBER 9, 1997

( 7311G GROVE ROAD, FREDERICK,MARYLAND21701  [ek: (07 662-4700 )

8-44



FUNCTIONAL SCHEMATIC

INPUT @ il ™73 u!

iHe
-
|||'-H~1

ri-—-—=-=1

) ouTPuT

||H""

iIH«4

H

MHH

| 1H
aHI-

LIMEARLZER —0Q +12V0C..

CONTROL O—1 vouTaGtiCusstnt p———0Q —12 YOC
BavER IO GAOUND

SPECIFICATIONS

FREQUENCY INSERTION YSWR FLATNESS (= dB} AT NOMINAL ATTENUATION

MODEL RANGE LOSS, MAX (dB) MAX. TO LEVELS OF
(GHZ) 10 dB8 20 48 40 dB 60 dB
AGH-10200 | (1.9-20 5 2 05 W oL o3 35
agH-20400 | 23748 9 20 | o5 | v | 38 | 33
AaH-2ss00 | 25754 31 x| o5 | %% | 3 | i3
AcH-sosp | 40-88 3 2 | o3 | w5 | &5 | af
AGH-s0100 | 53-100, 27 22 | o7 | %% 30 2]
AGH-s0120 | 2120 2 52 | os | 18 | % | af
AGH-so180 | 307180 Sreedl 30 | o8 | 12l B | i

NOTES: 1. Typical loss to 16 GHz
3.7 dB, max loss 16-18 GHz.

2. Extended frequency range specifications are typical.

N

£ &
S

N\

"{"-:-
Y,
Q .
A

REVISED
OCTOBER 9, 1997

8-45



ADDITIONAL SPECIFICATIONS
Attenuation Range ......... 60 dB

Devialion from

Monoticity ...

Linearity ...:. 0103048 =0.5d8
30t 50dB =1.0d8
500 60 dB =1.5dB

............ . Guaranteed

Attenuation Change with

Temperature ............ =.025 dBI°C, Max,
Power Handling ............ +20 dBm
{Operating)
Riseand Fall Times ......... Rise Time: 1.5 psec, Max.

Control Charac

Fall Time: 50 ns, Max.
teristics ...... Range: 0 o 6 volts:
=15 volts, Maximum
Transfer Function: 10 dBlvolt
_Input tmpedance: 10 k Ohms

Power Supply Requiremenls +12V =25% @ 100 Ma

-12V =5% @ 20 Ma

AVAILABLE OPTIONS

NUMBER

001
002

003
004
005
006
008
102

200

DESCRIPTION

Two SMA Mazale RF Connectors

One SMA Male and One SMA Female
RF Connector

5 dBivolt Sensitivity

0~-30 dB Range

=15 Volt Power Supply

SMA - F Control Connector

SMC - M Contral Connector

=18 Volt Power Supply

Removable SMA Female RF Connecter

ENVIRONMENTAL RATINGS

Operating Temperature .. .... ~54°C 10 +110°C

- Non-operating
Humidity ...

Vibration ...

Altitude .. ..

............. -EB5°C 1o +125°C

.............. Mil-Std - 202F, Method 1038
Cond B, 86 Hrs ¢ 95%

.............. Mil-Std - 202F, Method 2138
Cond B, 75G, 6 msec

.............. Mii-Std = 202F, Methed 2040
Cond B

e Mil-Std - 202F, Method 105C

Cond. B, 50.000 Ft.

Mil-Std = 202F, Method 107D

.............. St ~ 202F. 4A
REVISED ﬁh . ﬁ
OCTOBER 9, 1997 Cal Q
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MECHANICAL DATA

DIMENSIONS AND WEIGHTS
CONTROL SIGNAL

.38 FOR SMA FEMALE

GNO \éfl.l:ﬁ AF CONNECTOR

SMA FEMALE (2 CONTROL SIGNAL 50 FOR SMA MALZ
.-n- ’ ' i GND \ “'
i _\ '(- -V / RF CONNECTOR
E M i
MALE FOR MALE FOA SMA FEMALE (2) é
OPTION 002 P L}

\ ._%__ . _%T
=) T \'T 1

g
% OPTION o?z oo rl-‘
|
"

* | 120 :
t 10 w | |
;—.1 [ 2.250 ———n J13 ’ —T ‘\ r 3 1 i,
.12] — 2,60 ——— —= 50 - i 1200—-1 | 13 !
? 130 DIA THRU ! 1-80 —— \ 106 DA TRAY 1 20T
38 FOR SMA FEMALE 2HOLES 2 HOLZS
'S0 FOR SMA MALE

MODEL: AGH-10200

MODELS: AGH 20400, 25500
W1. 3 oz. (85 gm) approzx.

W1. 2 oz. (87 gm} approx,

38 FOR SMA FEMALE
CONTROL SIGNAL +V .50 FOR SMA MALE

OR SMA FEMALE
OR SMA MALE

' 38
GND— CONTROL SIGNAL 50
RF CONNECTOR '/"/. v
MALE FOR ‘ SMA FEMALE (2)

AF CONNECTOR
QPTION 002

1 ! oo
T ] : ; g:#lso:%gz LHF%FE( k—.il/s i IL 2 éﬁ
800 \' "[ N “° @ SN [Za E
2

- 1.2%5
€50 | £l o +
; l I L I AN - .75 ;
by - . .
30 , .:lo . l .
| 054&.:1 140—01 3 [ .10 'Ilo— 1.050-—4 ! 13 -o- -~ l
1.50 —br -+ .50 f— 1.25 104 DIA THAU " 50 p—
.104 DIA THRU 2 HOLES
2 HOLES
MODELS: AGH-AOEOD. 50100, §0120 MODEL: AGH-8018D

Wi, 1 02. (28 gm} approx. Wt. 1 o2. (28 gm) approx.

¢ -
gy b
REVISED
OCTOBER 9, 1997
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DES

AMC MODEL AGH—1020-60D0—120 IS A OVER—OCTAVE BAND
VOLTAGE CONTROLLED ATTENUATOR/MODULATOR, WITH
120 dB DYNAMIC RANGE.

SPECIFICATIONS
® FREQUENCY RANGE- .« «vv veenn 1.0-2.0 GHx
® INSERTION LOSS - -+ --vovevnnne s 1.0-2.0 GHz 4.0 dB MAXIMUM

ATTENUATION FLATNESS

0.75-2.25 GHz 5.0 dB MAXIMUM

(£dB MAXIMUM)

FREQUENCY RANGE | 10 dB | 20 d8 | 40 dB | 60 dB | 60 dB | 120 dB
1.0-2.0 GHz 0.5 0.8 1.5 1.6 2.5 3.2
0.75-2.25 GHz 0.7 1.5 3.0 35 5.0 7.0
® ATTENUATION ACCURACY: -« -+« 0-30 dB £0.5 dB MAXIMUM
(MONOTICITY IS GUARANTEED) 30-50 dB #1.0 dB MAXIMUM
50~60 dB 1.5 dB MAXIMUM
60-80 dB 2.0 dB MAXIMUM
80-120 dB +2.5 dB MAXIMUM
® TEMPERATURE COEFFICIENT - - - - - .- -£0.025 d8/°C MAXIMUM
® SWITCHING TIME: <+« - rrerrerrres 3 uS MAXIMUM
® VSWR @ O dB ATTENUATION - - - - - - 1.0-2.0 GHz 2.0:1 MAXIMUM

0.75-2.25 GHz 2.2:1 MAXIMUM

e RF POWER RATINGS

OPERATING POWER: -------«----- +20 dBm CW MAXIMUM
SURVIVAL POWER - - -----rverv- +30 dBm CW MAXIMUM
@ CONTROL - -+ - vvvevninnaanens -20 dB/VOLTY

(OTHER CONTROL VOLTAGES AVAILABLE)

® POWER SUPPLY- ...« overivnnnn +12V0C @ 250 mA MAXIMUM
~12VDC @ 100 mA MAXIMUM

& CONNECTORS

RF INPUT/QUTPUT - -« v e v v e inva SMA FEMALE
POWER AND CONTROLS ------«+--- SOLDER PIN
N ¥ { P 5.89" x 2.97" x 0.60"

581" x 3.97" x 0.80" (OPTION AO4)

AVAILABLE OPTIONS

AOT e TWO SMA MALE RF CONNECTORS

ADZ. o J1 SMA MALE, J2 SMA FEMALE

ADJ . oo MOUNTING SURFACE UNPAINTED

AD4 . . MULTIPIN ANALOG CONTROLLED UNIT (SEE SHEET 2 OF 2)
FOR DIGITALLY CONTROLLED UNITS REFER TO DATA
SHEET AGH-1020-600D-120.

ADS - vormeinns +15VDC POWER SUPPLY

AQG: - rovrrees - 0=90 dB DYANAMIC RANGE

AODT: w v . EXTENDED BANDWIDTH (0.75-2.25 GHz)

AOB- - vcoeeennn LATCHING STROBE

AQG - vere e HIGH SPEED 500 nS MAXIMUM

SCS v SPECIAL CUSTOMER SPECIFICATIONS

MOTE: THE ABCVE SPECIACATIONS ARE SUBJECT TO CHAMGE OR REVISION

fe

b

-

MECHANICAL OUTLINE

1.90
1.60

l-— 1.30 —a=

1.00
866

&

CONNECTORS
2 PLACES

5.89

= 0.12%

J.420

1.870

t.870

2,473

i REVISIONS
A ORIGINAL RELEASE lizsiarer

—H l—oas
™P.
8.770 2 PLACES
WOUNTING HOLES A
0.130 DA THRU
4 PLACES NOTES:
1) DIMENSIONS ARE IN_INCHES
2) TOLERANCES: XXX £0.020
XXX 0,010
ENVIRONMENTAL RATINGS ¥ oo APPROX. 7.0 02

e TEMPERATURE- ......... .=55'C TO +B85C (OPERATING)

~65C TO +125C (STORAGE)

« HUMIDITY ............... MIL-STD-202F, METHOD 1038 COND.
¢ SHOCK - .- vvvivinn MIL—-STD—-202F, METHOD 2138 COND.
« VIBRATION- - - - .. .- . o0 ns MIL-STD--202F, METHOD 204D COND.
« ALTITUDE - - - ---. .- MIL—-STD-202F, METHOD 105C COND.

« TEMPERATURE CYCLE. .. -MIL-STD-202F, METHOD 107D COND.

> DD Do

A\

AMERICAN MICROWAVE CORPORATION
7311G GROVE RD., FREDERICK, MD. 21701
TEL: (301) 662—4700 FAX: (301) 662-4938

DATE

PRELIMINARY PRODUCT FEATURE

TR

12/18/07

AGH-1020-60D—-120

2 774

1.0-2.0 GHz, VOLTAGE VARIABLE ATTENUATOR

4 SIZE A | SHEFT 1 OF 2 1 OWG, § 100-4291
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FUNCTIONAL SCHEMATIC

DRIVER CIRCUIT

MULTIPIN_ ANALOG CONTROL

43 PIN_FUNCTION

®—

MECHANICAL OUTLINE (OPTION A04)

% CAHNON DA=15P
witH D110%1 .w:xposrs_\ I-—- 1.28 —-I *

0.29
mEEE [ (ER
o 1-SHURT g CO:T%OL 5.0 A !
VR C— —* 4 Gﬁb l_/ tle i '
LINEARIZER : :,/ig s:“",“’?:c}:%é 3.8 > 028
CIRCULT 3 N/C 2,140 L
8 N/C it B It | 1 I | 4 ) 1
“Gc:nmm.o—w———-— :’0 :52 I l ) » 3 — _J
LATCHL TROBE o 11 N/C Lue '
(P HIONAL) 2 i
s x R |
I :; wcmr:g STROBE 2.850
J_ {OPTIONAL)
= = hE.-L ]
RF SECTION HIR
0.38
1-S1amr v
Josa0 — L;“
: ' 331 - L""ﬁ_
J . N e 5,231 2 PMACES
" HYM HYpR L
" >< A - o
508 —_;—4 F—r-' ‘—T ——l—aJ2
F=SHUNT
2 e e e S N S AMERICAN MICROWAVE CORPORATION
, [\\\ 7311G GROVE RD., FREDERICK, MD. 21701
IT TEL: (301) 662—-4700 FAX: (301) 662—-4938
%0e ¥ ¥ 3 ’ AR oure PRELIMINARY PRODUCT FEATURE
m%ggtg i2/08/01, AGH-1020-60D-120
TR 1.0-2.0 GHz, VOLTAGE VARIABLE ATTENUATOR
SIZE. A I SHEET 2 OF 2 I ___DWG. § 1004291
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DESCRIPTION

AMC MODEL AGH-~2040—60D-120 iS A OVER—QCTAVE BAND
VOLTAGE CONTROLLED ATTENUATOR/MOCULATOR, WITH
120 dB DYNAMIC RANGE.

SPECIFICATIONS
® FREQUENCY RANGE- -« - - -vooo 2.0-4.0 GHz
® INSERTION LOSS - -+ «--onvvvv o -2.0-4.0 GHz 4.0 dB MAXIMUM

1.5-4.5 GHz 5.0 dB MAXIMUM
¢ ATTENUATION FLATNESS (+dB MAXIMUM)

FREQUENCY RANGE | 10 dB | 20 dB8 | 40 dB| 60 ¢B | 80 dB {120 dB
2.0-4.0 GHz 0.5 0.8 1.5 1.6 25 3.2
1.5~4.5 GHz 0.7 1.5 3.0 3.5 5.0 7.0
® ATTENUATION' ACCURACY . .-« ... 0-30 dB £0.5 dB MAXIMUM
(MONOTICITY IS GUARANTEED) 30-50 dB %1.0 dB MAXIMUM
50-60 dB £1.5 dB MAXIMUM
60—-80 dB %2.0 dB MAXIMUM
80—120 d8 £2.5 dB MAXIMUM

40,025 dB8/°C MAXIMUM
-3 uS MAXIMUM

+2.0-4.0 GHz 2.0:1 MAXIMUM
1.5-4.5 GHz 2.2:1 MAXIMUM

* TEMPERATURE COEFFICIENT- ------
® SWITCHING TIME: -+« -r--rcve-nn-
® VSWR ® 0 dB ATTENUATION - - ----

e RF POWER RATINGS

OPERATING POWER:- - -t +20 dBm CW MAXIMUM
SURVIVAL. POWER - - -+ -rorreeeees +30 dBm CW MAXIMUM
® CONTROL - -« vt v v rvviaiineen s .20 dB/VOLT

(OTHER CONTROL VOLTAGES AVAILABLE)

® POWER SUPPLY . .. ..o cvvnmainn +12VDC @ 250 mA MAXIMUM
—12VDC @ 100 mA MAXIMUM

* CONNECTORS

RF INPUT/QUTPUT. - .. oo SMA FEMALE
POWER AND CONTROLS - ------" - SOLDER PIN
P Y 7.4 S 4.30" x 2.47" x 0.60"

4.68" x 3.80" x 0,80" (OPTION A04)

AVAILABLE OPTIONS

AOY . TWO SMA MALE RF CONNECTORS

A2 - J1 SMA MALE, J2 SMA FEMALE

ADZ .ot MOUNTING SURFACE UNPAINTED

AD4 - MULTIPIN ANALOG CONTROLLED UNIT (SEE SHEET 2 OF 2)
FOR DIGITALLY CONTROLLED UNIWS REFER TO DATA
SHEET AGH{-2040-600D~120.

ADS . -t +15VDC_POWER SUPPLY

ADB: - e - 0-90 dB DYANAMIC RANGE

AQT: wrerneen - EXTENDED BANDWIDTH (1.5—4.5 GHz)

ADB. - . LATCHING STROBE

REVISIONS
TONE| REV. DESCRFTION DATE APPROVID
A ORIGINAL RELEASE (1218707

MECHANICAL OUTLINE

127

0.7} ==
- 9.52 {—

A

COHNECTORS
2 PLACES
2,795 i
—4- 0.300
! 1 AD 0.28
GO CTL sV -
0.095-]
0.893 »
ey
} AN, (5
-t
PIN DIODE ATTENUATOR 247
WODEL MO e
OPTION HO: 2 2.00
SERUAL NO: ]
PARY  NO:
H1M 0.000
O.:D o I
on0od 500 ] / 0.38
e,
3095 2 PLACES

L WOUNTING HOLES

0.123 DAL THRU

¢ PLACES
NOTES:
1) DIMENSIONS ARE IN INCHES
2) TOLERANCES: XXX £0.020
KAXX £0.010
3) WEIGHT; APPROX. 7.0 ¢

ENVIRONMENTAL RATINGS

s TEMPERATURE- ---- ... . .~55'C TO +85C (OPERATING})
-865'C TO +125°C (STORAGE)

e QUMIDITY ............... MIL-STD-202F, METHOD 103B COND. |
¢« SHOCK . .- ... -ovion MIL-STD--202F, METHOD 213B COND. |
« VIHRATION. . ... .. .. ... MIL-STD-202F, METHOD 204D COND. |
« ALTITUDE .-~ ... ... ... MIL—~5TD--202F, METHOD 105C COND. |
« TEMPERATURE CYCLE. - - -MIL-STD-202F, METHOD 107D COND. .

AMERICAN MICROWAVE CORPORATION
i 73116 GROVE RD., FREDERICK, MD. 21701
TEL: (301) 662—4700 FAX: (301) 662-4938

AQG - omeereeenne HIGH SPEED 500 nS MAXIMUM APPROULS faTE PRELIMINARY PRODUCT FEATURE
SCS- v SPECIAL CUSTOMER SPECIFICATIONS "““ﬁ% /18,91 AGH-2040-60D-120
< 2.0-4.0 GHz, VOLTAGE VARIABLE ATTENUATOR
TE: TIE ADOVE SPECYICATIONS ARE SUBUECT TO CHANGE OR REMSION CHEE N
o e k TTUp Ay 77 SIZE_A [ SHEET i or2 1 Dwe, § 100-4790
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FUNCTIONAL SCHEMATIC MECHANICAL OUTLINE (OPTION A04)

DRIVER CIRCUIT

8-51

JIT CANNON DA-15P
Wit 011031 JACKPOSTS, , |—‘-°°—
_Mumrzn ANALOG CON':ROI. _\ |
. PIN FUNCTIO| booso0s
R PINJ FUNCTION J‘- m, o
"W O] 1 n/C b i |
v ¥ 2 CONTROL { \
c 3 N/C 488 \_
LIEERI::RJIIIER - ﬁ?g P 1
6 N/C 4340 MUUNTING 1OLES
CONTROL, O—m———] ; ':'/g 2920 / 0123 DIA THRY
1.880
A s o] “(: \:g o 1l 1] n.l:o
M £ n }
oo 2 N/C Io_uqJ O ©
I e
=T L Gl B 2
AN]FEs (O )
FIN DIODE ATTENUATOR B ™
o i —
RF SECTION .-s.im 2 PLaCES _\ P
2,19
7 ?
J . Wemt : HiB2 O.840 s EIJ
) ><—1_—l JTI lT _%5:'1 X | -0
! oiead
-3 0.300
1 —“-—-——-—@“ .. 2.8
30 ¥ ¥ ' t 2 " 2580 2 riaces
i1 4380
1-SHUNT
HYM HYBZ
Jl — —-_I_—{ I—_l_-——l IT 500
} l\\\ AMERICAN MICROWAVE CORPORATION
Tl l-—-_;—l IT — 7311G GROVE RD., FREDERICK, MD. 21701
e TEL: (301) 662—4700 FAX: (301) 662—4938

APPROVNS DATE PRELIMINARY PRODUCT FEATURE
M‘:ﬂw K2 /18/91 AGH—2040'—60D‘"120
THECRED - 2.0-4.0 GHz, VOLTAGE VARIABLE ATTENUATOR
SIZE A ] SHEET 2 OF 2 | ___owe. § 100-4290
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DESCRIPTION

AMC MODEL AGH-2550-60D-120 IS A OVER-QCTAVE BAND
VOLTAGE CONTROLLED ATTENUATOR/MODULATOR, WITH

120 dB DYNAMIC RANGE.

SPECIFICATIONS
¢ FREQUENCY RANGE: -« <+ vcvcnnr- 2.5-5.0 GHz
® INSERTION LOSS - <+ v vvevvvenns :2.5-5.0 GHz 4.2 dB MAXIMUM

1.9-5.6 GHz 5.2 dB MAXIMUM

& ATTENUATION FLATNESS {+dB MAXIMUM)

FREQUENCY RANGE | 10 dB | 20 dB | 40 dB | 60 dB8 ) 80 dB | 120 dB
2.5-5.0 GHz 0.5 0.9 1.5 1.6 2.5 3.2
1.9-5.6 GHz 0.7 1.5 3.0 3.5 5.0 7.0
® ATTENUATION ACCURACY.-----«.... 0-30 dB 105 dB MAXIMUM
{(MONOTICITY IS GUARANTEED) 30-50 4B £1.0 dB MAXIMUM
50-60 dB 1.5 dB MAXIMUM
60-80 d8 +£2.0 dB MAXIMUM
80-120 dB 2.5 d8 MAXIMUM

¢ TEMPERATURE COEFFICIENT-. .- .-
® SWITCHING TIME: - -+ - reevsrnenn
® YSWR @ O dB ATTENUATION:-...-..

e RF POWER RATINGS
OPERATING POWER: - -+ -v-----
SURVIVAL POWER -+ + - r=rnrrerees

e CONTROL -

® POWER SUPPLY . - v ovv v veinrnnnss

& CONNECTORS
RF INPUT/OUTPUT - -+« eveeeeene
POWER AND CONTROLS « - ------

$0.025 dB/°C MAXIMUM

3 uS MAXIMUM

2.5-5.0 GHz 2.0:1 MAXIMUM
1.9-5.6 GHz 2.2:1 MAXIMUM

+20 dBm CW MAXIMUM
+30 dBm CW MAXIMUM

.20 dB/VOLT

(OTHER CONTROL VOLTAGES AVAILABLE)

+12vDC ® 250 mA MAXIMUM
—=12vDC @ 100 mA MAXIMUM

SMA FEMALE
SOLDER PIN

REMVISIONS

2088 DESCRIPTION

®.

MECHANICAL OUTLINE

REV.
A ORIGINAL RELEASE

[¢2/08700

=
o/

COHNECTORS
2 PLACES .
2798 I
0,300
| Lodhi 028
J GHE CTL +V -V I
0.095
0.895 » Fm—
VoINS O
L
PIN CIODE ATTENUATOR 247
UODEY. M:
OPTION HO: 3 200
SCRAL o0 l
- PART  HO:
3. 0.500
0.40
Lt ; |
0.100 1300 0.58
.
3995 2 PLACES

LHDUN’MO HOLES

0.123 DI THRU

NOTES:

1) DIMENSIONS ARE IN INCIHES

® SIZE. e 4, 30 x 1.B5" x 2) TOLERANCES: ;iix :g..gfg
35 % 580" X 580" (opmon a0 ENVIRONMENTAL RATINGS ¥ veo: AbPROX. 7.0 02
o TEMPERATURE. .. ... ... . -55'C TO +85'C (OPERATING)
—65'C TO +125'C  (STORAGE)
AVAILABLE OPTIONS cHUMIDITY ..o .. MIL—-STD—202F, METHOD 103B COND. B
ADT - vvmememinns WOSSLMM;A&LEJgrsﬁgNyggxfgs ¢ SHOCK - vvvnenvnnn, MIL-STD-202F, METHOD 213B COND. B
AD2.ovoeeeenns . « VIBRATION - - - - -« en. e MIL~STD—202F, METHOD 204D COND. B
AD3 - -veveeen MOUNTING. SURFACE UNPAINTED « ALTITUDE -« oooovenn. MIL—STD~202F, METHOD 105C COND. B
ADd . ooveeainns MULTIPIN ANALOG CONTROLLED UNIT (SEE SHEET 2 OF 2) - TEMPERATURE CYCLE. -  MIL—STO-202F METHOD 1070 GOND. A
FOR DIGITALLY CONTROLLED UNITS REFER TO DATA . .
ADS e R e AMERICAN MICROWAVE CORPORATION
AOG: <~ vvronn s 0—90 dB DYANAMIC RANGE A\\ 7311G GROVE RD., FREDERICK, MD. 21701
ADT- wvovrereen . EXTENDED BANDWIDTH (1.9-5.6 GHz) TEL: (301) 662-4700 FAX: (301) 662-4938
............. LATCHING STROBE
igg ------------- HIGH SPEED 500 nS MAXIMUM APPROwS oME PRELIMINARY PRODUCT FEATURE
SCS. oo cr s SPECIAL CUSTOMER SPEGIFICATIONS B /18707 AGH-2550-60D—-120
Wom: T DO SPECEKATONS. ARE SUBIECY T0 GIURGE. OR REVSEN W7 } 2.5-5.0 GHz, VOLTAGE VARIABLE ATTENUATOR
_ //(L / y SIZE___A | SHEEY 1 OF 2 | OWG, § 100-4289
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FUNCTIONAL SCHEMATIC

- DRIVER CIRCUIT

MECHANICAL QUTLINE (OPTION A04)

(T CAMNOR DA-1SP
WITH DHIDSY mmm.x

5

P—

MULTIPIN ANALOG CONTROL O [ooonvoac) O a!.o
JSI PIN FUNCIION o:'u-m :)\ a.lu l
PIN FUNCLION
o o] 1-SHUNT 3 ! Uh?/c r - L
—> 2 CONTROL 4.00 - -
R na— 3 N/C o 1
LINEARIZER 4 GHD 4500
CiRCUIT 5 N/C :?g;l rllzrlf :::&Es
g 552 e /_ 8 PLACES
1.880
CONTROL. O———— 8 N/C o.140—| |— = |
9 N/C i } | Ay o0
Latcm:unp 'slmlg o— % Njc ] & ) &
11 N/C 0.140
GND 12 N/C 0040
" 13 +V JJ J)
| 14 =
A L 15 LA!C(E&?OE‘{E)OBE (D-
) (AN 5
P-l.;t- EODE ATTENUATOR = I’En‘ iso
WOORL WOr
SORECIOR oemon e
2 PLACES _ -
RF SECTION \ e 20
I-SHUNT I ] cr
0.940 '——&11
‘ 050 | °
J " H) HTRZ ﬂ.llﬂJ
v e 0300
><}« 100 03
]E 1,000 2 PLACES
son T‘JT‘_"—T L a— .
T 1
1-SIHT
Kyt HrR
. 1] 00 AMERICAN MICROWAVE CORPORATION
L-m N\ 7311G GROVE RD., FREDERICK, MD. 21701
. i TEL: (301) 6624700 FAX: (301) 662-4938
- sooms | o PRELIMINARY PRODUCT FEATURE
11 R Ve AGH-2550-60D~120
"GECKED 2.5-5.0 GHz, VOLTAGE VARIABLE ATTENUATOR
SIZE * A 1 SHEET 2 OF 2 | __ _DwWG. § 100-4289
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—-12vDC @ 100 mA MAXIMUM
¢ CONNECTORS

RF INPUT/OUTPUT: -« v e ae et SMA FEMALE
POWER AND CONTROLS - ---------- SOLDER PIN
= r { S .3_29” ¥ 1.85" x 0.80"

468" x 3.45" x 0.80" (OPTION AO4)

AVAILABLE OPTIONS

@

ENVIRONMENTAL RATINGS

0.125 DIA THRU
4 PULACES

NOTES:
1) DIMENSIONS ARE IN INCHES

REVISIONS
DESCRIPTION = ':v' ORIGINAL RELEASE o
12/18/07
AMC MODEL AGH-4080-60D~120 1S A OVER—OCTAVE BAND 718/
VOLTAGE CONTROLLED ATTENUATOR/MODULATOR, WITH :
120 dB DYNAMIC RANGE. MECHANICAL OUTLINE
——1.04 —
SPECIFICATIONS U he
® FREQUENCY RANGE- - - -« vcvnvnn- 4.0-8.0 GHz ' 0.26
® INSERTION LOSS - - vvvvvrverenens 4.0-B.0 GHz 5.0 4B MAXIMUM i
3.0-0.0 GHz 5.5 d8 MAXIMUM
J_ @ v | 0.60
® ATTENUATION FLATNESS (dB MAXIMUM) 023 BN 025 |
FREQUENCY RANGE | 10 dB8 | 20 dB | 40 dB8 | 60 dB | B0 dB | 120 dB T i T
4.0~8.0 GHz 0.5 0.8 1.5 1.6 2.5 3.2 -2
- SMA FEMALE
3.0-9.0 GHz 0.7 1.5 3.0 3.5 5.0 7.0 SuA FEMALE rors :
® ATTENUATION ACCURACY - -« vvnvn- 0-30 dS 0.5 dB MAXIMUM 2 PLACES -] —o.080 A rfjn lfln o.26
(MONOTICITY IS GUARANTEED) 30-50 dB 1.0 dB MAXIMUM I I -
50—60 dB +1.5 dB MAXIMUM 0.300 Goon v v ] ]
60—B0 dB +2.0 dB MAXIMUM 1 & ‘
80—120 dB +2.5 dB MAXIMUM 0750 T N O | [
® TEMPERATURE COEFFICIENT: - -+ - . -£0.025 dB/C MAXIMUM L Fa ;
® SWITCHING TIME: -~ - rrrrroee 3 uS MAXIMUM _VARIILE ATREMUATOR "
® VSWR @ O dB ATTENUATION - -« -« - - 4.0—8.0 GHz 2.0:1 MAXIMUM arniou wo; 4—1 1.40
3.0-9.0 GHz 2.2:1 MAXIMUM I -~ I
s RF POWER RATINGS o050 = 0.750
OPERATING POWER: -+ - rrrrr-r- +20 dBm CW MAXIMUM [ 0.300 |
SURVIVAL POWER - -+t -cor-eoer- 4+30 dBm CW MAXIMUM I
® CONTROL - - -ccvvvreenimnannnnns -20 dB/VOLT 1.220 / %%a
(OTHER CONTROL VOLTAGES AVAILABLE) 3.21% 2 PACES
* POWER SUPPLY - - -« - - evveinnns +12vDC @ 250 mA MAXIMUM Luoummc HOLES

2) TOLERANCES: XXX 20.020
XK £0.010
3} WEIGHT: APPROX, 7.0 02

+» TEMPERATURE: .- ... . -.

-=55'C TO +85°C (OPERATING)
-65'C TO +125C ({STORAGE)

e HUMIDITY .. ... MIL—STD-202F, METHOD 1038 COND. 8
ADL e TWO SMA MALE RF CONNECTORS CETOCK MIL~STO~202F, METHOD 2138 COND. B
Ag% ------------ ‘»TOL;SrmNgAéSR E};\chsmth;ng[E) « VIBRATION- - .- ... .. ... .. MIL-STD—-202F, METHOD 204D COND. B
A o e « ALTITUDE - .. ... .o .. MIL-STD-202F, METHOD 105C COND. B
AD4 . oeoeenens MULTIPIN ANALOG CONTROLLED UNIT (SEE SHEET 2 OF 2) - TEMPERATURE GYGLE. - MIL_STD—202F METHOD 1070 GOND. A
FOR DIGITALLY CONTROLLED UNITS REFER TO DATA : .
SHEET A A 0=120, | AMERICAN MICROWAVE CORPORATION
A I 5290 dB DYANAMIC RANGE N\ 7311G GROVE RD., FREDERICK, MD. 21701
AOT- + o . EXTENDED BANDWIDTH (3.0-9.0 GHz) TEL: (301) 662—4700 FAX: (301) 662-4938
oS ﬁg&”&‘&%‘iﬁ%’f nS MAXIMUM serRonis e PRELIMINARY PRODUCT FEATURE
SCS. - vrrrernns SPECIAL CUSTOMER SPECIFICATIONS Q‘J M_-ﬁsz’ (2/18/97 AGH-4080-60D-120
4.0-8.0 GHz, VOLTAGE VARIABLE ATTENUATOR
2 SUBJSECT HANGE OR REVISION QHEQED '
HOTE: THE ADOVE SPLCTEATONS A€ - Iﬁp* f,(}_P "?//?/_ . SZE_A I SHEET 1 OF 2 1 DWG F 100-4208
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FUNCTIONAL SCHEMATIC

DRIVER CIRCUIT

Ry 1-SHUNT
e
-V o—
LINEARIZER
clrcuIT
CONTROL O—ar—]
LATCHING STROBE [ V— |
COFTIONALY
GND 0—1
RF SECTION
I-SHUNT

-

MECHANICAL OUTLINE (OPTION A04)

J HrBL
it
L

1«SIUNT

S0 T %

HYEl 12

AT CANOH DA=13P
WITH 11031 mx — 1,00 ——|
MULYIPIN ANALOG_CONTROL
43 PIN_FUNCIION l_m O [ lvaseq) @ 080
PN FUNCTION oM 043
1 N/C T ;
2 CONTROL 408 \
3 N/C L ]
: “ o
5 N/C "
[ A
7 N/C MOUNTING JIOLES
: W 2.820——— 1 6123 piA ThRy
7 N7C \5%0 8 PLACES
10 H/C o140 -
11 N/C } Il TN 020
p n/c 7. > &
; w 059  oased
4 = 0
13 |LATCHING SIROBE
{OPTIONAL)
MR
2 O
SHA FEMALE ==
COMNECTIR VARIABLE ATTENUATOR 1
2 PLaceES ucon, wo: -
OFTIoH NO:
SERAL NG:
[ ]
103
| IE] 2 » o
arso |
0.59D
. @
HYB2 J
0.140 -
X Son .300 5.1
YR,
3 ————1.700 & PLACES
&
: il 2400
—I—&Jz

A\

AMERICAN MICROWAVE CORPORATION
7311C GROVE RD., FREDERICK, MD. 21701
TEL: (301) 662—-4700 FAX: (301) 662-4938

HTRONS OurE PRELIMINARY PRODUCT FEATURE
mﬁw £/08/91 AGH-4080-60D-120
TCECKED ~4,0-8.0 GHz, VOLTAGE VARIABLE ATTENUATOR
SIZE ~_A ] SHEET 2 OF 2 [ DWG, § 1004288
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V REVISIONS
: AS 12/13/9
AMC MODEL AGH-5010-60D-120 IS A OVER~OCTAVE BAND A ORIGINAL RELEASE dbdad
VOLTAGE CONTROLLED ATTENUATOR/MODULATOR, WITH
120 dB DYNAMIC RANGE. MECHANICAL OUTLINE
1.04
SPECIFICATIONS 0.78—
¢ FREQUENCY RANGE. -+ -« -vvcvvnen. 5.0—10.0 GHz F 0.52 e
® INSERTION LOSS - - vvverervvnnn - 5.0-10.0 GHz 5.4 dB MAXIMUM
3.75-11.25 GHz 5.8 dB MAXIMUM CL J) | olso
® ATTENUATION FLATNESS (£dB MAXIMUM) 0.23 m o 4 m 025
FREQUENCY RANGE | 10 dB | 20 dB | 40 dB] 60 dB | 80 dB | 120 dB ] T
5.0—10.0 GHz 0.6 0.9 1.5 1.6 2.5 3.2 / 3.29
3.75—-11.25 GHz 0.8 1.5 3.0 3.5 5.0 7.0 SMA FEMALE
CONNECTORS 2.075 I
® ATTENUATION ACCURACY:v--+v-vre- 0-30 dB +0.5 dB MAXIMUM 2 PLACES I R
(MONOTICITY 1S GUARANTEED) 30-50 dB 1.0 dB MAXIMUM | 0.28
80—B0 dB %2.0 dB MAXIMUM
80-120 dB +2.5 dB MAXIMUM 0750 | "
e TEMPERATURE COEFFICIENT - - ---- . +0.025 d8/°C MAXIMUM 13 m”'
® SWITCHING TIME: === crrrmere - 3 uS MAXIMUM “:Anm:m ATTENUATOR 1.8%
* VSWR @ O dB ATTENUATION- .- --- - 5.0—-10.0 GHz 2.0:1 MAXIMUM oPnow e 1.40
3.75—11.25 GHz 2.2:1 MAXIMUM || » boled |
o RF POWER RATINGS 0'50 |t - 0.750
OPERATING POWER- - -+ ++ "=+ =+ +20 dBm CW MAXIMUM [ o000 ) |
SURVIVAL POWER - -+~~~ -+~~~ +30 dBm CW MAXIMUM |
® CONTROL - - -+ - - vrvmvreen e -20 dB/VOLT 1.220 / %ﬂ
(OTHER CONTROL VOLTAGES AVAILABLE) 1215 T ACES
® POWER SUPPLY - -« cvcovvrrrrenen. +12VDC @ 250 mA MAXIMUM Luoummc HOLES

—=12VDC @ 100 mA MAXIMUM
# CONNECTORS

RF INPUT/QUTPUT. -+« - venans SMA FEMALE
POWER AND CONTROLS ' - -------- SOLDER PIN
® SIZE . e .3.29" x 1.85" x 0.60"

4.6B" x 3.45" x 0.80" (OPTION A04)

AVAILABLE OPTIONS

ABL .- TWO SMA MALE RF CONNECTORS

ADZ-- e J1 SMA MALE, J2 SMA FEMALE

ADJ - v MOUNTING SURFACE UNPAINTED

A4 - MULTIPIN ANALOG CONTROLLED UNIT (SEE SHEET 2 OF 2)
FOR DIGITALLY CONTROLLED UNITS REFER TO DATA
SHEET AGH-5010-60DD—120.

ADS - v e +15VDC POWER SUPPLY

AQG: e © 0—90 dB OYANAMIC RANGE ‘

ADT: reeeeee s - EXTENDED BANDWIDTH (3.75-11.25 GHz)

ADB- - - LATCHING STROBE

AQG - - - HIGH SPEED S00 nS MAXIMUM

SCS- - s SPECIAL CUSTOMER SPECIFICATIONS

HOTE: THE ABOVE SPECIFICATIONS AREC SUBIECT TO CILNHGE OR REVISION

0.125 DIA THRU
4 PLACES

NOTES:
1) DIMENSIONS ARE IN INCHES

7) TOLERANCES: XXX $0.020
X.XXX 0,010
ENVIRONMENTAL RATINGS ) weeHm: APPROX. 7.0 ©

« TEMPERATURE: .. ........ —-55'C TO +B85°C {OPERATING)
—-85C TO +125'C (STORAGE)

s HUMIDITY . .............. MIL—STD—-202F, METHOD 103B COND.
« SHOCK ... MiL—-STD-202F, METHOD 2138 COND.
¢ VIBRATION - - - ...« oo v 0 MIL—STD—202F, METHOD 2040 COND.
« ALTITUDE . ... ...t MIL—STD—-202F, METHOD 105C COND.

» TEMPERATURE CYCLE. - - -MIL—STD-202F,

METHOD 1070 COND.

o T PO e

7311G GROVE RD., FREDERICK, MD. 21701
TEL: (301) 662—4700 FAX: (301) 662-4938

NA\\\

AMERICAN MICROWAVE CORPORATION

ArPReuLS BATE PRELIMINARY PRODUCT FEATURE
Wj}g@ 12/18/97 AGH-5010-60D-120

5.0-10.0 GHz, VOLTAGE VARIABLE ATTENUATOR
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SIZE A I SHEET 1 OF 2 |
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FUNCTIONAL SCHEMATIC

DRIVER CIRCUIT

LATCHING STRUBL
(OPTIONAL)

1-SHUNT

MECHANICAL OUTLINE (OPTION AO4)

o

AT CANNON DA-15P
WTH D11031 JACKPOSIS.  \

HYRL

MULTIPIN ANALOG CONTROL L \O AT |
J3 PN FUNCHON W vopooad 0.80
PINf FUNCIION oM W m_o.:;s [
w [=SHUNT 1 N/C ) \
o I 2 CONTRGL
-V O] 3 N/C 4.08 .
CHD R
LINCARIZER =
CIRCULT E N/C osi0
[ N/C
7 N/C HOUNTING HOLES
CONTROL O——————— g :ﬁg . 2.020 /_ g.lgzhgx& THAU
10 N/C - - | :
o I 7S I nll [017
I; +\/l 0.500 o.uo-' © ® d
_|_ :; LAICHII:(‘; STROBE O °
= L {OPTIONAL)
A O
g RARBLE ATENATO i
2 PLACES MODEL NO:
OPTCH HO:
RF SECTION e
1-SHUNT 1.08
€ Q
XL ?
J | L
i HYRY Hid2 T —
’ T( '—r{ 'T 300 — 0.300 oy
T e 2"Pinces
L0 ; { "'.1__{ }—1_— —ﬂ'-—-—@“ Ja 2080
I 1
HYb2
31— sa | AMERICAN MICROWAVE CORPORATION
1, l\\\ 73116 GROVE RD., FREDERICK, MD. 21701
. TEL: (301) 662~4700 FAX: (301) 662—4938
APPROMLE ot PRELIMINARY PRODUCT FEATURE
mmﬂw e2/68/97 AGH-5010-60D—-120
GECNED 5.0-10.0 GHz, VOLTAGE VARIABLE ATTENUATOR
SIZE A ] SHEET 2 OF 2 | DWG, # 100-4287 !
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DESCl!‘ION

AMC MODEL AGH-60:"

a0D-120

IS A OVER-OCTAVE BAND

VOLTAGE CONTROLLED ATTENUATOR/MODULATOR, WITH
120 dB8 DYNAMIC RANGE.

SPECIFICATIONS
¢ FREQUENCY RANGE- -« - cv oo 6.0-12.0 GHz

® INSERTION LOSS . - - v ovvevnn -6.0~12.0 GHz 5.5 dB MAXIMUM

4.5-13.5 GHz 6.0 dB MAXIMUM

® ATTENUATION FLATNESS (+£dB MAXIMUM)

FREQUENCY RANGE | 10 dB | 20 dB | 40 dB| 60 dB | 80 d8 | 120 4B
6.0—12.0 GHz 0.7 1.0 1.5 1.6 25 3.2
4.5-13.5 GHz 0.9 1.6 3.0 3.5 5.0 7.0
* ATTENUATION ACCURACY.-.-------.. 0-30 dB 0.5 dB MAXIMUM
{MONOTICITY IS GUARANTEED) 30-50 dB £1.0 dB MAXIMUM
50-60 dB £1.5 dB MAXIMUM .
60-80 dB +2.0 dB MAXIMUM
80-120 dB +2.5 dB MAXIMUM
¢ TEMPERATURE COEFFICIENT .- ---... £0.025 dB/'C MAXIMUM
® SWITCHING TIME: - - - -vrerereree 3 uS MAXIMUM

* VSWR @ O dB ATTENUATION

® RF POWER RATINGS
OPERATING POWER
SURVIVAL POWER -

® CONTROL - - =+ - -

® POWER SUPPLY

® CONNECTORS
RF INPUT/OUTPUT. .

POWER AND CONTROLS

AVAILABLE OPTIONS

6.0—12.C GHz 2.0:1 MAXIMUM
4.5—13.5 GHz 2.2:1 MAXIMUM

+20 dBm CW MAXIMUM
+30 dBm CW MAXIMUM

.20 dB/VOLT

(OTHER CONTROL VOLTAGES AVAILABLE)
+12VDC @ 250 mA MAXIMUM

—12VDC @ 100 mA MAXIMUM

SMA FEMALE

SOLDER PIN

3.29" x 1.85" x 0.60"
4.68" x 3.45" x 0.80" (OPTION AD4)

TWO SMA MALE RF CONNECTORS
J1 SMA MALE, J2 SMA FEMALE
MOUNTING SURFACE UNPAINTED
MULTIPIN ANALOG CONTROLLED UNIT (SEE SHEET 2 OF 2)

FOR DIGITALLY CONTROLLED UNITS REFER TO DATA
SHEET AGH-6012-6000-120.

+15VDC POWER SUPPLY

- 0—90 dB DYANAMIC RANGE

EXTENDED BANOWIOTH {4.5-13.5 GHz)
LATCHING STROBE

HIGH SPEED 500 nS MAXIMUM

SPECIAL CUSTOMER SPECIFICATIONS

NOTE: MIE AROVE SPECINCANONS ARE SUBJECT TO CHANGE OR REVISION

REVISIONS
TOHE] REV. DESCRIFTION . DATE APPROVED
A ORIGINAL RELEASE legsraser
MECHANICAL OUTLINE
1.04
-—0.76 —]
—f 052 |—
| 0.26
I é & (1) Y R 0.60
0.23 [Mﬂg Wo.lz‘s |
| |
/ 329
SMA FEMALE
ConNEC RS — 2.075 1
| : Jl_ﬁ‘-]ﬂ nﬂn nﬁ" 0.28
0.300 GND CTL +v -V I
0750 T — *3(:} Ja Im
ABCROWAE
Y =
VARWELE ATTENUATOR 1.85
BODEL, NOX
" o — | 140
HWE * o M 0.750
0.50 $ ) .
| 0.300 |
! 1.220 / 0.38
3.215 2 Fiaces
Luounnm; HOLES
0,425 DIA THRU
4 PUACES
NOTES:
1) DIMENSIONS ARE 1N {NCHES
2) TOLERANCES: XXX 10020
X000 20.010
ENVIRONMENTAL RATINGS ¥ waem APPROX. 7.0 0Z
+ TEMPERATURE: -- . --.... . -55'C TO +85C (OPERATlNG)

-65°C TO +125'C (STORAGE)

« HUMIDITY ............... MIL—STD-202F, METHOD 1038 COND. B
«SIOCK - -~ MIL-STD-202F, METHOD 213B COND. B
« VIBRATION- - - - .- ..o 0 MIL--STD-202F, METHOD 204D COND. B
« ALTITUDE . ....... ... ... MIL—STD~202F, METHOD 105C COND. B

« TEMPERATURE CYCLE- - - - MiL-STD-202F, METHOD 107D COND. A

A\

AMERICAN MICROWAVE CORPORATION
7311G GROVE RD., FREDERICK, MD. 21701
TEL: (301) 662—4700 FAX: (301) 662-4938

PRV mr PRELIMINARY PRODUCT FEATURE
wwﬁw 12 /18/07, AGII'—6012_60D—‘120

TP el

6.0-12.0 GHz, VOLTAGE VARIABLE ATTENUATOR
SIZE A | SHEET { OF 2 | OWG. ¥ _100~-4256




FUNCTIONAL SCHEMATIC

DRIVER CIRCUIT

MECHANICAL OUTLINE (OPTION AQ4)

o

ITT CAHNCH DA=15P.
W DUHIO3T JACKPORIS. 1\

I'-—-I.W———'

T o [ o i
MULTIPIN_ANALOG CONTROL o3 0.3 I
I-SHUNT 93 PiN_FUNCTION
o I Fing FURCTION J \
RV, SE——— 1 N/C L]
: 2 CONIROL NPl 1
LINEARIZER 3 N/
CIRCUIT T THD 0
, 5 N/C MOUNTIHG HOLES
4 N/ 2020 G125 DIA THRU
CONTROL, O———— 5 NG a0 8 PLACES
LATCHING STROBE o B N/C i —1
@PTIONAL) 3 H/C I a.140 4 I ’I 0.10
[ N/C ., a
GND H/C 08w a4 © ©
2 N/C &
J_ 13 IV
< i 14 ¥
B i 15 |LATCHING STROBE arvcon
) = O
SHA FENALE ==
CONNECTDR VARIABLE ATTERUATOR i 3.4%
2 PLACCS woor, wo— alit
OFTION N0
N,
PN MO
" .83
RF SECTION t=SHUNT —) Q
0750 I
[ —— Q
o.140d osa
J WL Hrse 030 1P,
1.700 £ PLACES

X

{4

s0a
T3
I~SHUNT
a ] HYM Hea2 »
>< 131
e E 2 T 3 :
1

X

300

—i—&J2

2080

AMERICAN MICROWAVE CORPORATION
7311G GROVE RD., FREDERICK, MD. 21701
TEL: (301) 662-4700 FAX: (301) 662-4938

APPROVALS DATE
DRAWH 2 9
T
CHECKED

PRELIMINARY PRODUCT FEATURE

AGH-6012-60D—120
/6.0-12.0 GHz, VOLTAGE VARIABLE ATTENUATOR

8-59
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DESCRIPTION

AMC MODEL AGH-8018-60D-120 1S°A OVER—OCTAVE BAND
VOLTAGE CONTROLLED ATTENUATOR/MODULATOR, WITH
120 dB DYNAMIC RANGE.

SPECIFICATIONS
® FREQUENCY RANGE: -« .- -++++8.0-18.0 GHz
® INSERTION LOSS -+ vovonenns -7.5 dB MAXIMUM

* ATTENUATION FLATNESS (+dB MAXIMUM)

FREQUENCY RANGE | 10 dB | 20 dB | 40 dB | 60 d8 | 80 dB | 120 dB
BO_18.0 GHz 0.8 1.1 1.5 1.6 2.5 3.2
6.0-18.0 GHz 0.9 1.6 3.0 3.5 5.0 7.0
® ATTENUATION ACCURACY: ----------0=30 dB £0.5 dB MAXIMUM
(MONOTICITY 1S GUARANTEED) 30-50 dB 1.0 dB MAXIMUM
50-60 dB %1.5 dB MAXIMUM
60—80 dB £2.0 dB MAXIMUM
80-120 dB £2.5 dB MAXIMUM

e TEMPERATURE COEFFICIENT. - ..... .£0.025 dB/‘C MAXIMUM
® SWITCHING TIME: -+~ 2orrrreesee 3 uS MAXIMUM

® YSWR @ 0 dB ATTENUATION- - -... -8.0—-18.0 GHz 2.0:1 MAXIMUM
6.0~18.0 GHz 2.2:1 MAXIMUM
o RF POWER RATINGS

OPERATING POWER: ----------" -+20 dBm CW MAXIMUM
SURVIVAL POWER- +----vv--eeee ~++30 dBm CW MAXIMUM
@ CONFROL - rrrrvvemeimnaneeaennn. 20 dB/VOLT

(OTHER CONTROL VOLTAGES AVAILABLE)

-4+12 VDC @ 250 mA MAXIMUM
~12 VDC @ 100 mA MAXIMUM

® POWER SUPPLY - -« vocvenannnn.

e CONNECTORS
RF INPUT/OUTPUT- --------------
POWER AND CONTROLS - -~ -
@ SIZE .+ et

-SMA FEMALE
SOLDER PIN

-3.20" x 1.50" x 0.60"
4.43" x 3.25" x 0.80" (OPTION AO4)

AVAILABLE OPTIONS

REVISIONS
JONE| REY. OESCRIFTION DATE APPROVED
A ORIGINAL RELEASE lezs1870r
MECHANICAL OUTLINE
1.00
-— 0,75~
0.50 |—
‘l 0.25
bbbt obo
0.23 ‘W‘@ @ 1k 0.25 [
I !
3.20
s
Coz PﬁgES 2,043
—1{—o100 0.28
0.300 GNDCTL eV v |
0.550 I
L
]
O |-
0.50 i
l 0.300
| 1.150 / 0.38
TYP.,

3.085
Z WMOUNTING HOLES

0.125 DIA THRU
4 PLACES

HOTES:
1) DIMENSIONS ARE IN INCHES

2) TOLERANCES: XXX £0.020
ENVIRONMENTAL RATINGS ¥ weesn eRRo. 70 02

'« TEMPERATURE. - ... ..... . =55'C TO +85'C (OPERATING)
’ =B65'C TO +125'C (STORAGE)

AOT - v . TWO SMA MALE RF CONNECTORS cHUMIDITY . ...oooenee. .. MIL-STD~202F, METHOD 1038 COND. 8

AD2. e - J1 SMA MALE, J2 SMA FEMALE ¢ SHOCK .- vvvennins MIL~STD~202F, METHOD 213B COND. B

A03 - ... - MOUNTING SURFACE UNPAINTED o VIBRATION. -« ... ov MIL~STO--202F, METHOD 2040 COND. 8

ADd . oo MULTIPIN ANALOG CONTROLLED UNIT {SEE SHEET 2 OF 2) ALTITUDE - - «vnvnvnenn. MIL-STD~202F, METHOD 105C COND. B
gggal?liiTAL_LYngfggoufo "}JNITS REFER TO DATA « TEMPERATURE CYCLE. - - . MIL~STD~202F, METHOD 107D COND. A

ADS - rveeiei . £ 15 VDC POWER SUPPLY AMERICAN MICROWAVE CORPORATION

L g}-(—%)\‘ OdEBD %ﬁﬁmgmm(%eg—m 0 GHz) I\\\ 7311G GROVE RD., FREDERICK, MD. 21701

Qg'é CATCHING. STROBE . : z TEL: (301) 662—4700 FAX: (301) 662-4938

ADQ - e - HIGH SPEED 500 nS MAXIMUM speraals oare PRELIMINARY PRODUCT FEATURE

SCS- e . SPECIAL CUSTOMER SPECIFICATIONS o AGH-8018-60D~-120

NOTE: THE ABOVE SPECIFICATIONS ARE SUBJECT TO CHANGE OR REVISION

=7

1t/12/97

8.0-18.0 GHz, VOLTAGE VARIABLE ATTENUATOR
SIZE__A I SHEET ¢ OF Z [ DWG. £ _100-4285

b

] ﬁéf
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FUNCTIONAL SCIIEMATIC

DRIVER CIRCUIT

MULTIPIN ANALOG CONTROL I
J45__FIN_FUNCIION o -&"fo"»‘.”u’ O—W—l 0.0
W o——— I-SHUNT PINE FUNCTION 027 i ox |
[ i N/C 1 \ I
-V O— 2 CONIROL 443
3
i —— N\,
6 N/ e VOUNTING HOLES
coNiROl. O~ ;-; :ﬁg 200 ki /_ 2"‘.?;,3‘;“3 THRY
ooty © % e | penel | Ol |/ e
GhD - :/ g 030 J 0 - d
O (v}
T —— U
= = 15 wciga?o af)oes
AN G
SHA ;'-N;I:BII ATTENUATOR 325
CONNECIORS MODEL, MO —
2 PLACES omoNm: =
SERAL NO% e 3
RF SECTION o I
[-SHNT - 135
' o
‘ o]n o 1] o o ? |
J . HraL HYBR o140 0.300 0328
" ¥ ; ¥ S04 1.700 e
' 27% 2 PLACES
I I 4,130
son —r! lTI IT —i—@J2
i1
I-SHuNT
Hryl HY32
o EX 3 son AMERICAN MICROWAVE CORPORATION
+ ’\\\ 7311G GROVE RD., FREDERICK, MD. 21701
11 TEL: (301) 662—-4700 FAX: (301) 662~4938
308 ¥ ¥ ¥ ' NPRONS e PRELIMINARY PRODUCT FEATURE
"BLE  Veraser AGH-8018-60D-120
T 8.0-18.0 GHz, VOLTAGE VARIABLE ATTENUATOR
‘ SIZE A ] SHEET 2 OF 2 | oW, F 100-4285_ |

MECHANICAL OUTLINE (OPTION A04)

W —

ITT CARNON DA-13P
WItH D11031 JACKPOSTS, %, f—100—

8-61
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AVAILABLE OPTIONS

AOT - vrenenmineaanens ONE SMA MALE, ONE SMA FEMALE RF CONNECTOR
A2 mvmeneneinaaines TWO SMA MALE CONNECTORS RF CONNECTORS
AOS e SMA FEMALE CONTROL CONNECTOR

AQA v REMOVABLE SMA FEMALE RF CONNECTOR

AQS - veenee e 3.0-9.0 GHz WITH INSERTION LOSS OF 2.5 dB,

VSWR OF 2.2:1 AND FREQUENCY FLATNESS OF
+0.5 d8 @ 10 dB, +1.4 dB @ 20 dB, +3.0 dB
@ 40 dB, AND £3.5 d8 @ 50 di.

@

"~ REVISIONS
JONI| REY. OrSCRPION OATE APROVED
A DRIGINAL RELEASE, JOB §f 210262E | o/r0/03
DESCRIPTION |
AMC MODEL AGH—4DBO~N IS A CURRENT CONTROLLED, ABSORPTIVE/ MECIIANICAL QUTLINE
NON-REFLECTIVE VARIABLE ATTENUATOR MODULATOR.
| [ o o——JHli—
SPECIFICATIONS 026~ = )
... 4=8 GHz MINIMUM ' 0.5
¢ FREQUENCY RANGE - -+ --vvvvervveens : -l 052 |- SMA FEMALE
® INSERTION LOSS - - vocoreorrsmeseen . 2.4 dB MAXIMUM I GND L CL 2 PLACES
® ATTENUATION FLATNESS -+« -nervreee 0-10 dB 0.5 dB MAXIMUM 0 —H%L r‘%‘. %\
10-20 dB 1.0 dB MAXIMUM 20 .
20-40 dB £1.5 48 MAXIMUM 1} D ﬁ
'40""60 dB i1.6 dB MAXIMUM ‘ PN DKIDE 6
ATTEHUATOR '-‘".
® MONOTONICITY« + - cvvvesserseeonnnees GUARANTEED A 4080 5 %))
® TEMPERATURE COEFFICIENT: - -coooooo - 10,025 dB/"C MAXIMUM 0.800 b
* SWITCHING TIME 095
RISE TIME (90% TO 10% RF)- ---.---o- - 1.5 ns MAXIMUM ERCH . |
FALL TIME (1D0% TO 90% RF) =+« - - 50 ns MAXIMUM AN | mcrowae G
CORPOHATION
wor oy FRELCRNCE, WO \_ 0300
® VSWR (ALL ATTENUATION LEVELS).--+-- 2.0:1 MAXIMUM ;
® POWER HANDLING: <+« vmerrrsinee 420 dBm MAXIMUM CW OR PEAK 140 013~ =
@ CONTROL « - vmeeranaeaeaniainee . NEGATVE BIAS VOLTAGE, CURRENT CONTROLLED - 938 fe—— 7.30 —— 0.30 -
50 mA MAXIMUM FOR MINIMUM ATTENUATION 40,104 THRU
» CONNECTORS 2 PLACES
RF INPUT/QUTPUT - -« ooeeeeeeree SMA FEMALE NOTES:
............................... SOLDER PIN 1. DIMENSIONS ARE IN INCHES
CONTROL " " " 2. TOLERANCES: X.XX 0.020
L ] SIZE ................................... 1.3 x 1.4 x 0.50 ¥X¥XX £0.010
3. WEIGHT: APPROX. 1.0 OZ

ENVIRONMENTAL_ RATINGS

s TEMPERATURE.----..--.--- ~85°C TO +125'C (OPERATING)
—~B65'C TO +125°C (STORAGE)

« HUMIDITY ............ .o, MIL—STD-202F, METHOD 103B COND.

« SHOCK ... .corevinnnnn MIL—-STD—-202F, METHOD 213B COND.
o VIDRATION - . .-« ven e MIL—STD—202F, METHCD 204D COND.
¢ ALTITUDE - ... ieeean o MIL-—-STD-202F, METHOD 105C COND.

> o0 o

¢« TEMPERATURE CYCIE. .- -- MIL-STD~-202F, METHOD 107D COND.

FAN\Y

AMERICAN MICROWAVE CORPORATION
7311G GROVE RD., FREDERICK, MD. 21701
TEL: (301) 662-4700 FAX: {301) 662-4938

bt PRODUCT FEATURE

8/16/%3 AGH-4080~N

4-B Gz, CURRENT CONTROLLED NOM-REFLECTIVE VARIADLE ATTEMUATOR MODULATOR
SE A I SHEEf § OF 2 [ owe_ F 100-317)

lﬂj




FUNCTIONAL SCHEMATIC

— e

neur &

| HYBRID

HYBRID

. | 0) OUTPUT
Fif C-—3 |

Hh

BIAS

Z\\

APFROVALY DATE

AMERICAN MICROWAVE CORPORATION
7311G GROVE RD., FREDERICK, MD. 21701
TEL: {301) 662—4700 FAX: (301) 662—4938

Drtawni

'H(y’ﬂi 6/(6/03

CIECKED

PRODUCT FEATURE
AGH-4080-N

4=0 Ctir, CURRENT CONTROLLED NON-REFLECTIVE VARIABLE ATTENUATCR MODULATOR

SIZE A I SUEET 2 OF 2 I DWG,_4 100-3171

8-63



AGH SERIES
NON-REFLECTIVE
ATTENUATOR /MODULATOR
1-18 GHz, 60 dB

FEATURES

@ Solid State Reliability
® Absorptive Type

@ 3:1 Bandwidth

@ Small Size

DESCRIPTION

The AGH Series are current controlled attenuatorimodulators that operate oyer greater than
octave bandwidth and are non-reflective at all attenuation levels. Seven modeis in the series
cover the frequency band from 1 to 18 GHz. The RF circuit employes two microsirip arrays ot
pin diodes that are hybrid coupled at the input and output with lange couplers for repeatable

low loss performance.

FUNCTIONAL SCHEMATIC

REVISED
OCTOBER 9, 1997

Tel.: -471
(73116 GROVE ROAD, FREDERICK,MARYLAND 21701 £d G0 80y

8-64
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SPECIFICATIONS

FREQUENCY INSERTION VSWR FLATNESS (=dB) AT MID-BAND ATTENUATION
MODEL RANGE LOSS, MAX (dB) MAX. .TO LEVELS OF
{(GH2) -10 dB 20 dB 40 dB 60 dB
AGH-1020 1.0-2.0 1.8 1.5 0.45 0.8 1.5 1.6
0.75-2.25 1.9 2.0 0.6 1.4 3.0 35 .

8 AGH-2040 2.0"4.0 ]-.B ' 1.5 0-3 O.B 1.5 1.6
a 1.5-4.5 1.9 2.0 0.5 1.4 3.0 3.5

X

m

@ g AGH-2550 2.5-5.0 2.0 1.6 0.3 0.8 1.5 1.6
05 . 1.9-5.6 2.1 2.1 0.5 1.4 3.0 a5

25
B AGH-4080 4.0-8.0 2.4 1.7 0.3 0.8 15 1.6
0 3.0-9.0 2.5 2.2 0.5 1.4 3.0 3.5
AGH-5010 - 5.0-10.0 2.6 1.7 0.5 0.9 1.5 1.6
3.75-11.25 2.7 . 2.2 0.7 1.4 3.0 3.5
AGH-6012 6.0-12.0 2.7 1.8 0.7 1.0 1.5 1.6
4.5-135 28 2.2 0.9 1.5 3.0 3.5
AGH-8018 8.0-18.0 3.7 2.0 0.7 1.0 1.5 1.6
6.0-18.0 3.7 2.0 0.9 1.5 3.0 3.5

MOTE: Exiended Frequency Range Specificallons Are Typical.




ADDITIONAL SPECIFICATIONS

Monotonicity ............. Guaranteed

Phase Shift ............... 100° Worst Case, Over Octave
Frequency Range and 60 dB
Attenuation Range

Power Handling! ........... +20 dBm CW or Peak

{Operating)

Switching Speed
High to Low Attenuation {80% to 10% RF) ... 20 nsec, Max
Low to High Attenuation (10% to 80% RF) .. .100 nsec, Max

Bias Current for Maximum Attenuation .... 50 mA Maximum

ENVIRONMENTAL RATINGS

Operating Temperature Range: —54°C to +125°C
Non-operating Temperature Range: —65°C to +125°C

Hurnidity .
Shock, Vibration, Altitude Per Mii-Std-202C
Temperature Cycling Method 1038, 213, 2044, 105C and 102

OPTIONS
NUMBER DESCRIPTION
001 Two SMA Male RF Connectors
002 One SMA Male and One SMA
Fernale RF Connector
003 SMA Female Control Connector
200 Removable SMA Female RF Connector

H ‘? l
REVISED [2_1\ Wy

OCTOBER 9, 1997
8-66 X



MECHANICAL DATA

DIMENSIONS AND WEIGHTS

MODEL: AGH-1020
Wit. 3 oz. (35 gm) approx.

OPTION 2

38 FOR SMA FEMALE .38 FOR SMA FEMALE
GND CONTROL  -50 FOR SMA MALE 50 FOR SMA MALE
SIGNAL
"MTG HOLES \ RF CONN GND CONTROL _R
130 DIA. THRY / 2) SMA \ & SIGNAL SWA PEMALE
2 HOLES i j—s / FEMALE
I i
MALE FOR 24 I T 2 1.
"OPTION 2 T = TR
il 2,00 1.475 I
-—?—— -—— - : : n 1.67 i
# T J 1.20
l 41 T 18" 1.40 H j . i l 1 l
pay| . , 40
43 ‘ 3 é:\ [y
‘ e I —|3oke~ 1.200 —f | A3 e
[ .12-L+—-__ 2.350 ——— A3 ]-— 0 1.80 '_"\MTG woLes 0
L
i 2,60 — .33 MALE FOR .104 DIA. TRAU

2 HOLES

MODELS: AGH-2040, 2550
Wt. 2 oz. (57 gm) approx.

GND—\

MALE FOR
OPTION 2

CONTROL

SIGNAL 45 FOR SMA F

RF CONN i2)

’/‘ .50 FOR SMA MALE

EMALE

il

| ,SMA T
_f_é_ g_lg FEMALE
800 2111 i 140
_]1 95 |
T 50 l ' |
= i
|08 ) fe— 1.140 ] 13-+
1.30 ~—# "1-30 [
MTG HOLES
.104 DIA. THRU

2 HOLES

MODELS: AGH-4089, 5010, 6012
Wt. 1 oz. (28 gm) approx.

Dimensions) Toleranges, unless Otharise iadizaied: XX = 0%

GND

MALE FOR

 CONTROL
SIGNAL 44 FOR SMA FEMALE

.50 FOR SMA MALE

l' 'I RF CONN (2)

i Swa %
| FEMALE |
E ] FRED

REVISED
OCTOBER 9, 1997

8-67

.13:1 ke
30je—
MTG HOLES

.104 DIA, THRU
2 HOLES

MODEL: AGH-8018
Wt 1 o2. {28 gm)} approzx.



.SECTION PRODUCT DESCRIPTION PAGES
90  0.5TO8GHz AGC SERIES, OCTAVE BAND, CURRENT CONTROLLED
ATTENUATORS - vvvnenernseeeenseneeensessnnsnansensnens 9-0
91  5TO2000MHz 25dB VOLTAGE CONTROLLED ATTENUATOR
@ AGC-IS00 . .eeveseeneeese et s e e e e e 9.2 TO 9-3
92 05 TO1GHz  50/60 dB HIGH SPEED, CURRENT CONTROLLED
ATTENUATOR
© AGC-0510 ..oovennnen, TR 9.4 TO 9-5
93 1TO8GHz  AGCSERIES CURRENT CONTROLLED, 30 B RANGE,
NON-REFLECTIVE PIN DIODE ATTENUATORS/
MODULATORS '
FREQUENCY MODEL NO
* 1TO 2 GHz AGC-1020
* 1.5TO 3 GHz AGC-1530
¢ 270 4 GHz AGC-2040
® 25TO 5 GHz AGC-2550
¢ 3TO 6 GHz AGC-3060
* 4TO 8 GHz AGC-A080 oveesererneraennennanns. 9-6 TO 9-7
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BROADBAND SOLID-STATE
ATTENUATOR

MODEL AGC-1500

5-2000 MHz

FEATURES . SPECIFICATIONS
e Absorptive Attenuator . Frequgncy Range: 5 {o 2000 MHz
¢ Solid-State Reliability ¢ Insertion Loss: 3.5 dB, Max
® Single Control ® Attenuation Range: 20 dB, worst case
e 5 to 2000 MHz Frequency ® VSWR: 2510 1, worst case
Range ® |Intercept Point (3rd order): + 30 dBm
® 25 dB Attenuation ¢ Response Time: 75 usec, Typical
o Bias: +15 Volts @ 15 ma
e Control: 1 to 15 Volts @ 7 ma, Max
& RF Connectors: SMA, BNC, TNC, N

DESCRIPTION

The AGC-1500 is an all Solid-State, Absorptive Type Pin Attenuator that covers the 5 to 2000 MHz
band. The attenuation is voltage controlled by a single control providing up to 35 dB of power varia-
tion. Rugged microstrip construction makes this unit suitable for military environments.

6/85

C 7311G GROVE ROAD, FREDERICK, MARYLAND 21704 (301) 662-4700 )




FUNCTIONAL SCHEMATIC
+ 18V
Blas Control

TYPICAL PERFORMANCE
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DIISCRIPTION

AMC  MODEL AGC-0510 IS AN ABSORPTIVE
CURRENT CONTROLLED  ATTENUATOR MODULE
CAPABLE OF HAMNDLING W OF CW RF POWER
OVER 0.5-1.0 GHZ FREQUENCY BAND.

SPECIFICATIONS

0.5-1.0 GHz MINIMUM
1.0 dB MAXIMUM
1.7:1 MAXIMUM

® ATTENUATION FLATNESS:--:r-sc-rreree ‘0—10 dB *0.5 dB MAXIMUM
1020 dB 1.0 dB MAXIMUM
20—-40 dB £1.5 dB MAXIMUM
40-50 dB £2.5 dB MAXIMUM

+ FREQUENCY RANGE -

.......................

-------------------

..................................

& ATTENUATION VS CURRENT

TRANSFER FUNCTION INSERTION LOSS AT O MA

10 dB @ -0.28 mA (TYP
20 dB @ -0.77 mA (TYP
30 dB @ ~1.68 mA (TYP
40 dB @ -3.48 mA (TYP
50 dB @ —7.94 mA (TYP

& SWITCHING TIME
RISE (10% RF TO 80X RF
FALL (90% RF TO 10% RF

& [IF POWER RATING
¢ CONNECTORS

........

150 nS MAXIMUM
150 nS MAXIMUM

1W CW, MAXIMUM

RF INPUT/QUTRUT: - v vmviemieenens SMA EFEMALE;
CONTROL - +vovemrervisneoansnaneenns SMA {FEMALE
L Y 74 I -2.0" x 15" x 0.4"

AVATLABDLE OPTIONS

REVISIONS
TouL] ROV DE3CANIOH AL APPROVID
A ORIGINAL. RELEASE leasi2/91

MECHANICAL OUTLINI

0.38

| e 2.00
r0.1.30 1.740 ~ 0,130
' @ 3 D’E_)"'J"l'
I | W EX |2 A T I
s mc 0310 3 1.240
sM
1.00 o
FIEM 45483
: € ) O
0125 DIA THRUA .
4 PLACES 1.00
SMA FEMALE
3 PLACES
{
020 =
Tif——e®9 Ellflo10
t
NOTES:

1) DIMENSIONS ARE N INCHES

2) TOLERANCES: X.XX $:0.020
X.XXX +£0.010
3) WEIGHT: APPROX. 4 0Z

ENVIRONMENTAL_RATINGS

o TEMPERATURE

o HUMIDITY
+ SHOCK

o VIDRATION
« ALTITUDE

» TEMPERATURE CYCLE:-..

.............

—55C TO + 95C (OPERATING)
~B5°C TO +125C (STORAGE)
MIL-STD—202F, METHOD 103B COND. B
MIL-5STD-202F, METHOD 2138 COND. B

MIL—STD—-202F, METHOD 2040 COND. B
MIL-STD—-202F, METHOD 105C COND, B

* MIL~-STD—202F, METHOD 107D COND, C

.................

ADT - iene e niinaieen ONE SMA MALE, ONE SMA FEMALE RF CONNECTORS
iy SRR TERRTRRPPRRPRTE 2 SMA MALE RF CONNECTORS

AD3 . cvtennerniaiiens SOLDER PIN CONTROL CONNECTOR

ADA «enanene e SMC CONTROL CONMECTOR

J e RRERETERITPRRPPITREE REVERSE CONTROL CURRENT (POSITNE)

AN\

. APPIVALS

AMERICAN MICROWAVE CORPORATION
7311G GROVE RO., FREDERICK, MD. 21701

TEL: (301) 662-4700 FAX: (301) 662-4938

bATL

WP,

[1/13/0¢

PRODUCT FEATURE

AGC-0510
0.50~1.0 GHz CURRENT CONTROLLED PIM DIODE ATTENUATOR

ofeufq

°F." ﬁg.i.h

SE A | SUFET 1 OF 2 1 Dwg §f 1002430




FUNCTIONAL SCHEMATIC
J3 |

048 208

1

AMERICAN MICROWAVE CORPORATION

I\\\ 7311G GROVE RD., FREDERICK, MD. 21701

TEL: (301) 662—4700 FAX: (301) 662-4938

NGNS paTe < PRODUCT FEATURE

mﬁ'{y P. s ' AGC~0510
T 0.50—-1.0 GHiz CURRENT CONTROLLED PIN DIODE AITEMUATOR

(2l
SIZE A | SHEET 2 OF 2 | owg, #_100-72430




AGC SERIES
NON-REFLECTIVE PIN DIODE
ATTENUATOR/MODULATOR

1-8 GHz, 30 dB

FEATURES

® Low Insertion Loss
® Solid State Reliability
® Absorptive Type

DESCRIPTION

The AGC Serles are fast pin diode modulators that are current controlled and operate in a
non-reflective mode at all attenuation levels. The units are avaitable in octave bandwidths
from 1 to 8 GHz. Units feature a unique coupling between diodes that eliminates the use of
hybrids and allows for iower loss, higher reliability units in a small package size.

FUNCTIONAL SCHEMATIC

]

COUPLING COUPLING
NETWORK NETWORK

REVISED
OCTOBER 9, 1997

Tel.: (301) 662-4700 )
( 7311G GROVE ROAD, FREDERICK, MARYLAND 21701 Fax: (301) 662-4938




SPECIFICATIONS

MODEL FREQUENCY INSERTION VSEWR MAX. _FLATNESS‘

RANGE (GHz) | LOSS, MAX.(dB) MAX, ATTEN.(dB) 01:)]
AGC-1020 1-2 " 0.8 . 1.8 30 =1
AGC-1530 1.5-3 0.8 1.8:1 30 =1
AGC-2040 2-4 1.3 1.8:1 30 =1
AGC~2550 2.5.5 1.2 1.8:4 30 =1
AGC-3060 3-6 1.3 2.0:4 28 =15
AGC-4080 4-3 1.7 2.0:1 25 *1.5

NOTES:

1. Flatness at 10dB atlenuation

2. Minimum attenuation at 0 blas

3. Maximum aitenuation is at 15 ma

4. Maximum input level +30dBm

5. +25dBm intercept point at ~20dBm Input level
6. SMA conneclors, input and output

7. Bias connector SMC male

8. Tamperature Range: +10°1070° C

AVAILABLE OPTIONS

001~ ONE MALE, ONE FEMALE RF CONNECTOR
002- TWO MALE RF CONNECTORS
003~ SMA FEMALE BIAS CONNECTOR

_TYPICAL PERFORMANCE MECHANICAL DATA

30 4 .125 dia - 1.00 —» W— 23
I thry hole
] {2 places) 50 F > SMC (screw-on)
a / j /_
o
e | & g
'g- T B:Tas '
s Attenuation 1o % ) . : I
c . 1
§ 10 l [IE{ RF RF 45T -_.zl; Gﬁ ::
$ :
T |
o U T ] i > : — 147 — — 50 k-
2 4 6 8 SMA (Female) -\i&b
Bias Current (ma) {2 places)

L. WP FE
ﬁ@b N \\\h

REVISED
OCTOBER 9, 19987
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. SECTION 10.0

N Application Notes

| How To Specify
|Pin Diode Variable
| Attenuators




INTRODUCTION TO ATTENUATORS

Attenuators are transmission line components with at
least two ports used to reduce the Input power In a system by
a predetermined amount. A switch Is generally used In only
two states “on" or “"off™. In contrast the variable atlenuvator Is
operated throughout Its entire dynamic range. Consider the
following circult (Fig. 1)

Fig. 1) '

Jrl STEHATOR CIRCUIT
-'
CRCXT
. LoAD
SOURCE :

The attenuation, e, of 2 circuit inserted in a transmission
line is defir: :d as the ratio in decibels of power incident lo the
diode, Pi, to power transmitted past the circuil to the load, PL.

Therelore =10 log —;:-

There are two major categories of altenuators: Fixed
and variable, Fixed atlenuators are lhose whose atltenuation
is faclory preset at some nominal level. It is a fixed value and
cannot be changed. Variable allenuators, on the other hand,
can be controlled by the user 1o vary the attenuation level of

the device. This can be done by a number of dilferent
methods, ~

Mechanically variable atlenuators are normally adjusted.

through the use of a tuning screw or knob adjustment. Elec
tronically variable attenuators respond to the application of
either current (curreni-controlled) or -voltage (voltage-
conirolled) to the device. Mechanically variable attenuators,
due 1o the necessily of mechanical adjustment are generally
no! suited 10 Syslem requirements. Electronic attenuators are
mote applicable to these applications and are used In many
systems, lest and lab situations. The balance of this note is
concerned with electronically variable attenuators, heir
characleristics and how to specify them.

PIN Diode

The control element used in most electronically variable
attenuators is the PIN Diode. PIN Diodes are used primarily
for control of microwave power from the low MHz frequencies
up 1o millimeter waves. Some lypical applications of PIN
Diodes are swilches, attenuators, limiters; etc: In order lo
understand the PIN Diode dttenuators it Is essential 1o
investigate the PIN Diode itself.

The PIN Dicde is a semiconduclor device comprised of
three layers: the high resistance Intrinsic layer surrounded

by positive and negatively doped low resistance layers. (See
Fig. 2):

(Fig. 3
s OxC0E S
T Wt Lyyer
P: Porame doved pw
N Negiive doced tapey
.ll-
U oo aas

Forward bias cument camies charges from the conduc-
tive layers Into the intrinslc layer.

The [ layer resistance Is determined by

= — W
Rs= GntsolIF Xz (OHMS)

where W= region width
IF = Forward Bias Current .- ~
=Carrier Lifatime
gn = Electron Mobility
ap = Hole Mobility

Ry is inversely proportional lo-the {orward bias current.

PIN Diode Model

PIN Dicdes detive their switching and attenuation
characteristics from this variation of the | layer resisiance.

At zero or reverse bias, RJ is high and the diode 2cts as a
fairly high-Q capacitor at microwave frequencies. (See Fig. 3}

{Fig. 3)

Fg 3

PIEAGE BIAS P DODE

€7 240k Cavasan TasAZAYIE

C2 C72¢ pvilom cazasrea™cs

Py %ot pomglon o350l
Tymiaty 10K o gred'th

LP Faladft DAVRBLT MTCIIKR
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1" the lorward bias state the | layer resistance is

lowered.

In Figure 4, we can see how the PIN Diode acls as a cur-
rent controlled AF resistor. An increase in bias current will
result in a decrease in RF resistance. 1t is this factor which
makes the PIN Diode so uselul in att &r circuils,

.g_h,@qw?@f?@




(Fig. 4)

SO RS Bua S M DIOOE

(Fig. 6)

Fig. § MULTIPLE SHUNT DIODE ATTENUATOR

Simple Diode Attenuators

One of the simplest forms of variable attenuators Is the
simple shunt dicde type seen below. {Fig. 5)

Fig. 5)
gIAS O
Fig. 5 ; SHUNT DiOnE ATTENUATOR
RF IN D=— I — RF OUT
f PIN DIODE

With this type of atlenuator the user will supply bias cur-
rent 10 the PIN Diode. As current increases the PIN Dicde
resistance will decrease and the atlenuation will increase. At
zero or reserve bias the dicde will be in its “ofl” state and the
altenuator will be in its low loss state.

Multiple Shunt Dicde Attenuator

A single shunl element attenuator has obvious limita-
tions. For example, a diode of 1.0 ohm resistance will give
about 28 dB of attenuation. It is clear that some other means
must be used lo achieve higher attenuation.

When a second shunt elemenl is placed 90 degrees
(electric spacing), {see Figure &), from the first the maximum
altenuation achievable can be dramatically improved. For
example, two diodes each capable of 28 dB attenuation spac.
ed 9C degrees apart will give an altenuation level of §2 dB.

This technique can be extended \o three or more
elements and is exlensively used in PIN Diode attenuator
design.

REVISED
OCTOBER 9, 1997
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Limitation of Simple Attenuators

Though these simple circuits can operate usefully as at-
tenuators. they share common performance limitations: they
are reflective in the allenuation range, As altenyalion is in-
creased, the YEWR will degrade, For example, a three shunt
diode allenuator biased for 40 dB of attenuation will have a
VSWR of about 6.0:1. Reflected power can occasionally be a
serious problem for a systems designer. Where high VSWR
during attenuation levels is a problem, an absorptive at-
tenuator design is a beller choice for the system designer.

Absorptive Attenuators
The absorplive atlenuator ollers the sysiem designer -
low VSWR through its enlire dynamic range. Examples of ab-
sorptive attenuator circuils include switched-bil, Hybrid
coupled, and T Pad (both shunt transformed and classical).
Switched-Bit Attenuator

This circuit ditfers from the other circuits discussed so
farin that a resistive °r" or 'z attenuation gircuil is switched in
and out of the net\.s_-prk. (See Fig. 7}

{Fig. 7

o CaTL BT AT AT g ey

For low loss (inserlion loss) stale, CR1 and CR2 are
biased "on" fow-loss stale); CR3 and CA4 are biased “ofl™.
When attenuation is programmed, CR1 and CR2 are shut ofl;
CR3 and CR4 are biased on, This inlroduces an altenuation
bit comprised of R1-R3 into the through-line path yielding o
dB ol allenuation. Essentially the atlenuator bit is swilched
in and out of the circuil, thus giving the name “Swiltched-bit™.

- 'g'é’fg_‘"@?




Ini this note, Switched-bit attenuators differ from other
electronic attenuators in the fact that the attenuation
elements are fixed resistive T-Pad bits not Pin Dicdes.

Many sections like that above can be cascaded lo give
higher levels of atlenuatlion. (See Fig. &)

(Fig. €)

{1

2a8 8a

$S

4qBBL

Exangle of 3 Ba, switched Bl Atteruator Circuit

The lowest value atlenuation bit is referred to as the

least signilicant bit and the highest value as the most signiti-
cant bit

Switched bit attenuators offer a number of features to
the system designer. Distortion generated by the attenuator
Is low since the power is absorbed in resistive elements and
nol in the PIN Diodes. The switched-bit attenuvator is very
lemperature-stable because the PIN Diodes are not used over
their entire dynamic resistance range, they are simply used

as swilch elements, switching the attenuation bits in and out
of \he circuits.

One major drawback with {his circuit is that it will have a
high insertion loss, As shown in figure 8, there are two series
elements per attenuation bil. The more series elements In-
volved the higher the resulling insertion loss. For example, a
6 bit attenuator with a 3 chm PIN Diode would have 36 chms
of resistance exclusive of other circuit losses. Also, when the
least significant bit is 0.5'd8 or less, monotonicity is diffieult
to achieve due lo differences in coil resonances, diode loss
and other consideralions between the insertion loss path and
the attenuation path. The swilched-bit atlenuator is limited in

its resolution, being iimited by the valve of the least signifi-
canl bit.

Hybrid Coupled Attenuator

The attenuator offérs good VSWR at any level of at-
tenuation, and is operation is fairly simple. {See Fig. 9)

RF power is incident to HY1. Power Is split between the
two transmissions paths (one comprised of CR1-CR3, and
the other through CR4-CRE). As forward bias is sent to the
diodes they conduct and reflect back power to port 3 and 4.
Due to the design of this coupler the power {from poris 3 and 4
are combined to port 2 and absorbed in the inlernal termina-
tion R1. This resulls in very low reflected power al port 1.

REVISED
OCTOBER 9,1997
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American Microwave AGH series attenualors use this
circuit topology. The use of low-loss fange couplers manutfac-

tured to =.,0001" tolerance Silica substrates ensure 5upenor
periormance.

This kind of attenuator has a practical bandwidth limita-
tion of 3.0:1. Application of this technique in a well designed
attenvator circuit will yleld excellent and repeatable perform-
ance. For example AMC Is manulfacturing sizeable quantities
of these attenuators In the 618 GHz bandwidth with typical
Insertion losses of under 3.0 dB and return loss of greater
than 11 dBr across the full bandwidihh The American
Microwave AGH series also oflers good frequency flatness
(3 dB P-P at 60 dB) with well-behaved Phase shill
characteristics. {See Figs. 10 and 19).

(Figs. 10 and 11}

AGH-8018D - Typical llatness 23 60 ¢8 altenvalion.

CHIZ A -ASA = 2.0 8 :
1.8 of? RIF - t4.00 of Fig. 10
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Typical AGH-8018D - Phase shift at 50 dB

Referenced to inserlion toss "
, , T-PAD WITH PIN DICD )
21 FORUAFD TRANSHISSION Fig. 11 S ELEMENTS
.?HESE ‘ PREF=0.00° 45.00*, DIV . ’ CR? CR2
SR i R <
X ¥ ///:‘; - | CR3
. i . =
Fig. 13 '

Direct synthesls of the T=-Pad circult can be difficult and
costly to achleve, A much simpler approach Is to mount all
three PIN Dicdes In shunt, making the cutside dicdes (CR1,
CR2) the shunt transformed eqguivalent of R1, R2 in Fig. 12
This circult Is the socalled folded T-Pad or shunt trans-
: : i : formed T-Pad circuit shown In Fig. 14. The shunt Impedances
S0 GHz 17.5600 ‘l are the transformed equivalents of the circuit elements of the

classical T-Pad. )

(Fig. 14
T-PAD Attenuatoer

The clrcuit of Fig. 12 is comprised of thcee microwave v ) ]
resistors. For each value of attenuation there is an ideal value R - A v
for R1, R2, R3 which (a) gives the correct fevel of atlenuation ) 1
and (b) maintains a S0 ohm impedance thus insuring a low
VYSWR. This circuit can be synthesized using PIN Dloces as - o] — — B
the variable RF resistor (See Fig. 13). CR1 and CR2 are the S B e L
series equivalent of R1 and R2, ;.-.i if_.__ i:,z .
(Figs. 12 and 13)

CLASSIC T-PAD CA1 and CR2 are biased independently from CR3, By
R1 R2 proper selection of bias current the folded T-Pad design can
yield reflectionless attenuator perlormance. '

This circuil is very easy to manufacture. AMC has been
R3 ' manufacturing this type of attenuator for many years. itisin- -
' expensive and offers feasonable perlormance for octave
handwidth requirements, However, this type of circuit has 3
number of limitations. The circuit is limited to an octave
Fig. 12 bandwidth. Beyond an octave the frequency flatness and
) VSWR become degraded. Also the unit-lo-unit uniformity ol
{his altenuator is not as goed as other types of circuits. The
maximum attenuation achievable is limited (usually to undef
20 d8), and its frequency flalness is poor compared 10 2
hybrid coupled altenualor.

“TEE PAD"

manufacturing PIN Dicde atlenualors which are essentially

) For applications requiring greater bandwidth AMC is
' variatle T-Pads. {See Fig. 15)

REVISED ‘957
ocTOBER 9,1997  [LA. (P ”‘y
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PIN OIODE
T-PAD
cRCUT

) Fig. 15

.

CR1 and CR2 are equhralent to R1, R2, CR3, to R3. The
PIN Diodes are varled by changlng blas current. Series blas
current Is used (o adjust CRT, CR2 untif they reach the value

of.the series elements in the classical T-Pad of Fig. 12.

_Likewise CR3 is varied via shunt blas current By properly
selecting series and shunt cumenls, the attenuator can be
varied and the malch wlil be malntained as.the resistance of
the PIN Diodes will be equivalent to the values of the
classical T-Pad. As allenuation Is Increased, the current
through CR3 will increase and the current through CR1 and

. CR2 will decrease. Two sectiofns of the above circuil are
““¢ascaded to achieve the 60 dB level. ’

This attenuator, if properly designed, will give the widest
bandwicih coverage of 2ll the attenuator types discussed In
this apgfication note. American Microwave Corp. model
AGT-2018-60D is a €0 dB altenualor covering the 2-18 GHz
band. When ordered with option 7, this attenuator will cover
the instantamecus bandwidth of 0.3~18 GHz with good
flatness, low VSWH, and predictable phase performance.

Figures 18 and 17 show typical performance op preduction
units.

(Figs. 16 and 17)

AGT-2018-600 - Option 7 typial flatness at 60 dB attenuation.

Fig. 16

LRI [ }FIFTH CASAA + 1. 768Uk STUP s 1P SOSCH

REVISED
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DRIVER CONSIDERATIONS

Current Controlled

This group of attenualors is driven by current supplied
by the user. Some attenuator circuils are commonly sold 25
current controlled devices. For example, AGH series hybrid
coupled devices are often driven directly from current
sources. A typical anenuahon Vs, current curve can be seen
in Figure 18,

(Fig. 18)

Though this is the simplest drive requirement, il does
have certain limitations. The curtent vs. altenuation curve will
follow the PIN Dicde expenential function of Rs vs. L This
works fine in a closed loop situation (such as a leveling ap-
plication) however, its lack of finearity argues against its use

in a open loop condition, ?
iIL/
g A bU % \?




«

ANALOG VOLTAGE CONTROLLED
~ DRIVER CONSIDERATIONS

Voltage-controlled altenuators are controlled by the
application of control voltage by the user, They fall into two
broad categones linearized and nondinearized, - - :

Linearized wvollage conlrolled allenuators are those
which foliow a specified voltageto-atienuation transfer func-
tion, and non-linearized do not. An example of a linearized
altenuator is the American Mictowave AGH.D series. This

- product has an Integral vollage-locurrent converier

{linearizerf (see Fig. 14) which gives the unit a linearvoltags 10

altenuation transter function. Standard transfer function on
this unit is 10 dBNelt, though many ditferent curves can be
accommodated.

The linear transfer function is accomplished by using a

five break point plece-wise approximation to the dicde Rs vs.|
curve,

(Fig. 19}
‘e
- ian CzAn
Ol 2 waw L A SriTen
Y Crn -5 P
i

The T-Pad attenuator circuit of Fig. 15 requires two such
driver circuits. (One to control the series diodes and one {0
cenlrol the shunts.)

DIGITAL VOLTAGE CONTROLLED
DRIVER CONSIDERATIONS

Thus far our discussion has concentrated on analog
voltage control drivers. PIN Diodes altenuators can also be
controlled by digital methods. For example, the anzlog con-
trol signal used 10 control the linearized driver circuil of Fig.

DRIVER CONTROL FOR
SWITCHED-BIT ATTENUATORS

Normally each attenuation bil is driven from an indi-
vidual control line. Consider the ¢ircuit of Figure 8 (3 bit, 1 dB,
LSB, 7 dB total attenuation). Assume that a logic T is

used 1o enable the bit, the logic table would be as shown
below:

DIGITAL WORD _
Mmsa LS8 Attenuztion
4 dB 2dB 1dB Achleved
0 Q Q {nsertion Loss
0 0 1 1dB
0 1 0 2dB
0 1 1 3d8
1 0 0 4dB
1 ¢ 1 5 dB
1 1 1 7¢B

ATTENUATOR TERMS AND DEFINITIONS

Allenuation: General term describing decrease of signal
amptitude in transmission {rom the input to the output of the
device the ratio of inpul 1o output power. It is commonly ex-
pressed in logarithmic terms (0B).

insertion Loss: The ratio of the power delivered to the load
without the altenuater (o the power delivered 1o the load with
the attenuator present, In the case of the variable attenvator
its insertion loss Is measured with the attenuator set to ils
low loss state.

VSWR: Voltage standing wave ratio (ratio of rellected to ingi-
dent power) present at the input or cutput of the attenvator.

Flatness: Peak to peak variation of attenuation through the
specified {requency range. Normally specified in dB. See Fig.
21,

(Fig. 21)
19 can be derived {rom a digital source by means of a Digital- 9
1o-Analog Converter. Fig 20 shows such a driver circuil.
Fg. 21 \
{Fig. 20)
A
¢ — e Min Allenyagon
ST ==,.“_ 3 :_5- et Py 2;::::_:
it o - :--v O —o.';’“‘ e — e IR
Allgngalon
e — b3 ANIEMWILER
—>
Both AGH-series hybrid coupled and AGT-series T-Pad ] o po
attenuatcrs are avaiiable with an 8 bit digital driver, known Fiainesd = Man Rltencaton = ki Alienuaton 123 P2 l
respeclively as the AGH-DD series and AGT-DD series. :
' REVISED l(—
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* Transter Function: The relationship between attenuation and

- . conlrol voltage normally specified in dBivolt. This specifica-

tion is applicable to analog voltage controlled attenuators
only. See Fig, 22

(Fig. 22) . i

T Fig. 22

~30d8

-8

Mominal
Altenuation

-10d8
'

N ]

wv v v
Centrol Vollage

Accuracy (sometimes called “Linearity™): it is the maximum
devialion of the nominal attenuation from the programmed
attenuation, normally expressed in dB. This term is used to
quantify how accurately the attenuator conforms to the
specitied transfer function.

Max Attenuation + Min Atienuation

Nominal Attenpation= 2

Accuracy _
{Linearily}

Programmed Nominal
Altenuation — Altenuation
(Assuming ideal
transter function)

Example to clarify Flatness and Accuracy

(Fig. 23)
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Phase Shift {Absolute): The transmission phase angle of the
signal at the output of the attenuator relative to the phase
angle at the input of the device,

Phase Shift vs. Attenuation: The transmission phase angle of
the signal at the output at a given {requency and attenuation
relative to the phase angle at the output of the device at the
same frequency with the attenuator set 1o insertion loss.
Measured by normalizing absolute phase shift of the unit at
insertion loss.

Temperature Coefficient of Altenuation: Measure of how the
atienuation changes at a given voltage (current) and frequen:
cy as temperature is varied. Normally expressed in gB/* Cen-
tigrade. Compensation networks can be designed 1o
minimize the attenuation drift over lemperature. For example,
a thermistor circuit in the AMC AGH-D series keeps the
typical drift to under .01 dB/*C. :

Switching Speed: The time it takes for the attenuator 10
swilch states from one attenuation level to another. Usuaily
referenced from a_point on the drive control waveform,
Linearized voltage controlled attenuators are generally slow
swilching from atlenuation to insertion loss because the
drive circuit presents a high impedance current source 1o PIN
Diodes that are trying 1o discharge. ‘

Monotonicity: The condition that exists when every increase
in control voltage (or current) will always result in an increase
in altenuation at all frequencies. Under no conditions will an
increase in voltage result in a decrease in attenuation.

Power Handling: The highest incident power levet the at-

tenualor can see without performance degradalion (max
operating power) or withoul permanent degradation or

destruction (max survival power).
1, wp CeXt
SAA A |
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SECTION 11.0

AMERICAN
MICROWAVE
CORPORATION

HOW TO REQUEST TECHNICAL INFORMATION AND SPECIFY VARIABLE ATTENUATORS

CUSTOMER: ' MODEL: OPT.:
1.0 TYPE:

2.0 FREQUENCY BAND (GHZ):
3.0 [.SERTION LOSS: !

3.1) MAXIMUM:
32) VARIATION:

40 ATTENUATION RANGE:

4,1) MINIMUM:
4.2) TYPICAL:

. 5.0 ATTENUATION FLATNESS:
6.0 VSWR:

6.1) INPUT
6.2) OUTPUT

7.0 RF POWER:

7.1) CW
7.2) PEAK POWER
7.3) PULSE DUTY RATIO - .

8.0 CONTROL
8.0 CONNECTORS:
10.1) RF:SMA N BNC TNC

10.2) POWER: MULTI-PIN SOLDER PIN
10.3) CONTROL: SOLDER PIN SMC SMA

| Tel: (301) 662-4700
‘ 7311G GROVE ROAD, FREDERICK,MARYLAND 21704  °° %301% oo
REVISED

OCTOBER 9, 1997
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SECTION 12.0

AMERICAN MICROWAVE CORPORATION

7311-G GROVE ROAD, FREDERICK, MD 21704 «USAe
TEL (301)662-4700 , FAX (301)662-4938

WARRANTY AND SERVICE CONDITIONS

American Microwave Corporation{AMC) warrants each product of it's manufacture to be free
from any defect in material or workmanship for a period of one(1) year after the delivery to the
original purchaser. . K

The limit of the liability under this warranty shall be to repair or to replace any product, or part
thereof, which proves to be defective after inspection by AMC. This warranty shall not apply to
any AMC product that has been disassembled, modified, physically or electrically damaged or
any product that has been subjected to conditions exceeding the applicable specifications or
ratings.

AMC shall not be liable for any direct or consequential injury, loss or damage incurred through
the use, or the inability to use, any AMC product.

AMC reserves the right to make design changes in any AMC product without incurring any
obligations to make the same changes in previously purchased units.

This warranty is the full extent of the obligation and liability assumed by AMC with respect to
any and all AMC products. AMC neither makes, nor authorizes any person to make, any other
guarantee or warranty concerning AMC products.

All AMC products returned under warranty clause or conditions must have a Return Material
Authorization(RMA) number which is obtainable from the AMC Quality Assurance/Quality
Control Department. Original products must be returned to the American Microwave
Corporation with transportation charges prepaid FOB AMC factory at Frederick, Maryland
21704, USA. If repair is applicable under warranty, the unit will be returned freight prepaid,
- FOB purchaser’s destination. '

If warranty repair is not applicable, the purchaser will be advised of the repair charges and their
authorization to proceed will be awaited before any repair costs other than evaluation charges are

incurred.
Authorized and Approved by: @qu}i; l

\P-et?f Wood, GA/QC mamr

Authorized and Approved by: /\A "P’,_/_’—‘/-l

Asﬁ’onéém, President® CEQ
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FORM: ADM-1/0491

SECTION 13.0

TEL {(301)662-4700 , FAX (301)662-4938

CERTIFICATE OF COMPLIANCE

We certify that all the units produced or repaired on this Purchase Order are in conformance fexcept
as waived) with applicable American Microwave Corporation specifications, workmanship standards and/or
contractual requirements as specified in the Purchase Order. Inspection test records, and other evidence

of conformance are available for examination upon request.

CUSTOMER:
CUSTOMER P.O. #:

DATE ORDERED:

. " AMC JOB #:

AMERICAN MICROWAVE CORPORATION

7311-G GROVE ROAD, FREDERICK, MD 21704 «USAe«

13-0

ITEMS SUPPLIED -
LINE | MODEL NUMBER | OPT PRODUCT SERIAL NUMBERS QUAN.
ITEM NO. DESCRIPTION
Approved by:
Quality Assurance/Control Departrnent
Date:
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AMERICAN MICROWAVE
CORPORATION

7311-G GROVE RD., FREDERICK MD. 21704

TEL: 301-662-4700 FAX; 301-662-4938 .
WEB PAGE: HTTP:/WWW.AMAVE.COM E-MAIL ADDRESS: AMCPMI@AOL.COM
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