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Contents:

I.F. Distributor (IFD) ittt eeeeeonoenenennnnnnnns section 1
Baseband Converter (BBC) ...t iieeernnceanonseaanconcass section 2A
BBC data sheets (BBCD)  t.iiiieeeteeenneaoennoneeaenananas section 2B
BBC firmware 1isting(BBCEF) ..ueeeeeeeeeeneeneneoenannnnnns section 2C
Sampler  (SAMP) i ittt ettt ettt section 3
5 MHz distributor (S5MHZ) .. ittitteeeenneeeeneennnneneeans section 4
32 MHz synthesizer (32MHZ) ...t iiteeeereeneennoneaananns section 5
Output rate synthesizer (RATE) i ittt ineerneneeeroeeneennns section 6
Rack (RACK) it ittt e eeotennaseeennnennenans section 7
Notes:

1] Information on the formatter is contained in a separate manual
2] Documentation (except assembly photos and manufacturer’s data
sheets) 1is 1in computer files (to be maintained on UNIX system at

Haystack - which 1is accessible via various computer networks) as
follows:

Manual text * . wp (Word Perfect files)

Parts database parts.dbf (dBaselIIl format)

Firmware rad*.asm (ASCII input to 8051 assembler)

Firmware ROM rad*.hex (ASCII input to Promlink)

Drawings *.dwg (ACAD files)

Logic diagrams *.dwg (FutureNet files)

Wirewrap files *.wrp (ASCII in Wrapid format for DataCon)

Check-out software *.c (C code in user area 500 on motocrola)

Copies made for:

AEER - Haystack

John Webber - Interferometrics
Alan Stratton- Signatron

Bob Simon ~ NRAO Chville
Jack Campbell- NRAO VLA

Jim Oty - NRAO Pietown
George Peck - NRAO Socorro

Dick Thompson- NRAO Charlottesville
Peter Napier - NRAO VLBA project office
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Drawing List:

Drawing Number Title Type
541105001 I.F. Distributor Circuit/Block Diagram
54110S002 Power Distribution and Circuit Diagram
Switch Drivers

54110M003 Front Panel Drilling Drilling Plan
541101004 Front Panel Artwork Silkscreen
54110Q005 Power Dist. PC Board PC Board
54110D008 Digital Interface Cable Cable Assembly
54110M009 Mounting Plate Drilling Plan
54110M010 Rear panel Mechanical
54110M011 Rear panel labels Mechanical
54110S012 Test signal injection Circuit/Mechanical
Specifications:

Input Frequency Range 500-1000 MH=z

Gain 4 +/- 1 dB

Input Atten. Range 0, -30 +/- 1 &b

Phase Change With Gain <0.6 Deg. Peak to Peak

Square Law Linearity Better Than 1% from 5% to Full Scale

Isolation Between Outputs >20 dB

Isolation Between Channels >70 dB

Noise Temperature <100,000 Deg. K



General Description:

The I.F. Distributor fans the I.F. signals out to the baseband
converters. Each module contains two channels which share one digital
interface board. Each channel has one bit of attenuation (a 30 dB step)
and an external signal/I.F. disconnect switch. The I.F. total power
(wideband average) can be monitored for each channel. The external
input can be used to inject a test signal into the rack. A semi-
permanent connection is made on the DAR between the L.0O. output monitor
and the alternate external input of the second channel of the second
I.F. distributor. This is implemented with a Jjumper (which inludes a 3
dB attenuator) between the BNC connectors which are adjacent to each
other when the modules are in the rack.

Theory of Operation:

The attenuation step is provided with low phase shift by using diode
switches to provide a direct path or alternate path through a fixed
attenuator. The direct path cable can be adjusted to provide the same
phase delay path as that through the attenuator.

Circuit Details:

The diode switches are driven with CMOS buffers. The total power
detector and voltage to frequency converters are the same as used in
the baseband converter as is the digital interface board.

Front Panel Monitor and Test Inputs:

BNC connectors are provided on the front panel for the following:

a) Alternate input - can be driven from baseband converter L.O. output
monitor wvia BNC patch cable.

b) Total power monitor output - 1 volt = -30 dBm output.

c) I.F. monitor - for attachment of spectrum analyser.

I/0 Connections and Power Levels:

Pin # Function
1 Ground
2 + 5v (600 ma)
3 5 MHz + 13 dBm nominal
4 NC
5 1 PPS >1v <5v 50 ochms
6 MCB Monitor Output (-)
7 MCB Monitor Output (+)
8 NC
9 NC
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10
11
12
13
14
15
16
17
18 Inner

18 Outer

19 Inner
19 Outer
20 Inner
20 Outer

Rear OSP connectors:

NC
NC

MCB Command Input (-)
MCB Command Input (+)
-15v (20 ma)

+15v (180 ma)

NC
NC

Bin Slot Address Bit O

(Pull
Bin
(Pull
Bin
(Pull
Bin
(Pull
Bin

ups on Board,
Slot Address Bit 1
ups on Board,
Slot Address Bit 2
ups on Board,
Slot Address Bit 3
ups on Board,
Slot Address Bit 4
(Set to 0 for Rack 1,

Q0 =

()
il

GND, Open)

0 = GND, 1 = Open)

0 = GND, 1 Cpen)

0 = GND, 1 Open)

1 for Rack 2)

Bin Slot Address Bit Parity

Upper right (viewed from rear of module)

Lower right
Upper left
Lower right

Address and Bit Assignments:

Bit Slot Addresses

Control Bit Relative* Addresses

Monitor Bit Relative Addresses
(Firmware and Digital

Interface are the same as
Baseband Converter)

Rack #

19H
1AH
11H
12H

28H-2FH

60H-6FH
70H-7FH
EOH~-EFH
FOH-FFH
40H-4BH
4CH-4DH
4EH

HHHH

IF A/

28H
38H

Channel
Channel
Channel
Channel

B

t 1 b

output
input
output
input

BN

IF C/B

2%H
38H

30 dB
Alt Input
30 dB
Alt Input

NN

8751 up Mode Control

Channel 1 Total Power
Channel 2 Total Power
Channel 1 Switched P.
Channel 2 Switched P.

Serial Number
8751 uP Status
Radiometry cycle



Absolute Address = Address Placed in Indirect Location + Relative
Address

Indirect Location = (Slot Address)*2 + 1

Test Procedures:

Use signal generator and spectrum analyser to check gain through the
distributor. With attenuation set to zero the gain from input to
output of power spitters on rear of rack or to the front panel BNC
should be zero dB. Control status can be tested using a meter to check
control voltages on the diode switches. See section on the baseband
converter for tests of the digital interface board (The IFD uses the
same board as the BBC).

Replacement Instructions:

Replace submodules as necessary.

Parts List:

Data Sheets:

Mini-Circuits ZMSW-1211
ZFL-2000
Avantek UTO-1001



CHANCE DWN CHK'D APPD

LETTER BY BY BY OATE D.C.N. k DESCRIPTION
(ADJUST FOR 0 PHASE DIFF.) ¢ 8-WAY POWER DIV |
ZFSC-8-43-SMA
ZESC-2-2 REAR (IN REAR OF BIN)
SWI1A SW1B SW30A SW30B PANEL
INPUT ZFL-2000
RFL 22dB
REAR COM
PANEL 16)- RF2
OSP n
20)- SAT-20
- 34dBm/500MHz
SAT-12
UTO0-1001
I —21dBm/
ALT. INPUT R1 — 500MHz
30dB
gp 10V AAA . - MINI-CIRCUITS ZMSW-1211(SMA) DIODE SWITCHES
NC ?’ 294-30 SQUARE LAW + 15y,
SWITCH CONTROL DETECTOR 15V,
A
+ 15V. TOTAL POWER
POWER DIST. o Uty J r F.P.BNC
ic Q +5/. 1 MONITOR -30dBm/500MHz |
SWITCH CONTROL
+5V.
18 21 (TOP PLANE) R1 4
DATA OUT 6dB ~ Fp-
14 _15V. LVVUO BNC
MCB SAT-6 v MONITOR 5
(CH 1) —30dBm/500MHz 3
> GND ALT. 20dB S
15 DIGITAL INTERFACE g
STATION TIMING 37 ©
ADDR 0/1 T8>
ADDR 2/3
AJL
ADDR 4/7 27) H 3 s 49 50
(27")
20 ALT (CH 2)
ELECTRONIC NOTES: USED ON DRAWN FOR: NORTHEAST RADIO OBSERVATORY CORPORATION
A.E.ROGERS HAYSTACK OBSERVATORY
NOTES: UNLESS OTHERWISE NOTED: DRAWN BY: WESTFORD. MASSACHUSETTS
1. 2 ILF. CHANNELS ARE CONTAINED IN ONE RESISTORS: A.PHILBROOK 7-Q7 F. DISTRIBUTOR VLBA
MODULE AND ARE SERVICED DY ONE : CHECKED BY: (2 WIDE MODULE)
DIGITAL INTERFACE. CAPACITORS: (DUAL CHANNEL)
2. ALL CAPACITORS ARE ATC100B201KM550 IN
PARALLEL WITH 0.1uF CERAMIC. INDUCTORS: NONE PROJECT 54110S001



CHANCE CHK'D
LETTER D.C.N. * DESCRIPTION

+ 15V, + 15V,
/—\

1250-003
-15V. 15V.

16-2 OUTPUTS TO
DIODE SWITCHES

1A—1
30A-1
30B-2
SN74HC4050 SN74HC4049
: A.E ROGER date
SHOP NOTES:  UNLESS OTHERWISE SPECIFIED OGERS 7567 NORTHEAST RADIO OBSERVATORY CORPORATION
1. DIMENSIONS ARE IN INCHES A.PHILBROOK HAYSTACK OBSERVATORY
2. TOLERANCE ON DIMENSIONS
FRACTIONAL * 1/64 WESTFORD. MASSACHUSETTS

DECIMAL XX #+ .01
DECIMAL XXX * .005
ANGULAR + 0*30*

. SURFACE ROUQIfIESS V/ NIXT ASSEMBLY I.LF. DISTRIBUTOR POWER
PER MIL-STD-tO DISTRIBUTION AND SWITCH DRIVERS

w

IS

. REMOVE OURRS AND BREAK MATL * PROCESS
SHARP EDCES 1/64 MAX.
SCREW THREADS PER MII-STD-9
. AIL DIMENSIONS TO APPLY
BEFORE PLATING OK CON- CLASSIFICATION
VERSION COATING. 54110S002

UCCM. ANALYSS AERIFPOSD DWG. SIZE

o0



NOTES

.125 THICK ALUM. 6061-T6
REMOVE ALL BURRS AND
SHARP EDGES.

YELLOW CHROMATE
CONVERSION ALL OVER

SHOP NOTCS* 1t4.CSS OTmCRVISC SPECIFIED

1 DIKNSIQNS ARC IN UCMCS
2. TOLCHANCC OH DIMENSIONS

@«

&

o0

FRACTIONAL i 1/€4

ANGIA AR * 0*30"

SURFACE ROUG»«£SS

PCR HIL-SIU-10

ROCVC BURRS AND BREAK
SHAKP fDGCS 1/64 MAX.

SCMIV THREADS PtR H!I1-STD-9
All DINEnSIUnS TO APPIt
BCFOKC PLATING OR COM-
VCKS1C** CCJAT\m.

O0CN 1 DESCRIPTION

DETAIL ‘A"

_375,JJ --.343

CUT-OUT FOR
KINGS-153 BNC
CONNECTOR

NORTHEAST RADIO OBSERVATORY CORPORAFON
HAYSTACK OBSERVATORY
VESTFORD, MASSACHUSETTS

APHILBROOK 2§31

_ IF. DISTRIBUTOR
Vi'.,IITUII FRONT PANEL
DRILLING PLAN



ILCJI. | DESCRIPTION

uL &
4 u &
cc Z <I i
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541101004

TCMMC
Lvos T

|
e
sF

o) (@) - -0 NOTES'

1 SILK SCREEN CHARACTERS AND LINES BLACK.
2. PAINTi HEWLETT PACKARD, MINT GRAY,

P/N 6010-0577, FRONT AND EDGES ONLY,

PER ORDER NRAQ SPEC. NO. A13030NI.

NoOItl

CLOORONICS nOTC).  USE* OF DAV 1D ROGERs M7 northeast radio observatory corporation
Qe WAVN IT. haystack observatory

’ APMILDRQO* 147 WESIFORDAASSACHJACTTS
«£SISIONS. OCCrrD Ir.

5 SILK SCREENING ARTWORK TOR

INDUCIORS* ICAIC.2X ¢ bCImCB- Ir. DISTRIBUTOR
CAPACitnes- ciassu camon 1 pwxci. 1 o | 6d4iiorood |

o I bvcsizf | rkfv_
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SCALE

INCHES

3,00

Drawing Number: 541100005

1A-2

30A-2

LF.DISTR PVR

AERMFPVR 18 JAN 86
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DiX | KSCKIPTIOH

3M 50 PIN

CONNECTOR FUNCTION PIN #

— CUT FLUSH VITH CONNECTOR TYPE

2

3

4

5

6

7

8

9

10 1800 (APPROX.)
B

15 COAXICON 5MHz 3
18 \ SMC ILF. 1 T.P. SQ. LAV

20
21 SMC ILF. 2 T.P. SQ. LAV

COAXICON ADDR J071 18
30 COAXICON ADDR 2/3 19

32 COAXICON ADDR 4/7 20

COAXICON 1PPS 5
COAXICON MCB IN 13
COAXICON MCB | n 12
COAXICON MCB OUT 7

COAXICON MCB OUT 6

CICCTPCHICS
N NORThCAST RADIO OBSCRVATORY CORPORATION
CABLE NOTES. _ Ruige vikewut HAYSTACK OBSLRVATORT
SMC = SMC RT ANGLE FEMALE MILBRD vcsiroRD.NASSACMus(;ns

COAXICON = COAXICON MALE (MODULE CONNECTOR) v i biSTRIBUTER
II oors £ CA‘BLE ASSCMULY

CATACITUES AIrCATH
SOCKETS ' ACRMICFtDLC [T) 1 5411QD008 \

2]



material* M3RTHCAST RADIO OfSCRVATORY CORPORAfIC*
125 ALUH 6061-Th HALSTACH. \TORT

JOcr 14,1987

I-- Lo— JPT*® -



NOTES

SMUP NQTCS* UNICSS OftCRVISC specif It D

NS

N

oo

2.755

DIMENSIONS A*t IN |MC»CS
10URANCE ngi SUHS
TR ™ A

HCIHAL XX « D|

M'CINAL XXX » [x«

ANGULAR t 0*30* !
SUREATC RUUUMNESS o
PER HIL-S ID-I0 v/
REMOVE Bi*PS AND IPCAK
SHARP EU'ES 1/64 MAX
SCREW TNPCADS PEW MIL-STD-9
ALL DIMINSIONS TO AhPLY
ILTIKC PLATING i COIN-
VI1K1ION COAUNQ

DC* 1 DESCRIPTION

[AWN fu*
ACROGERS  9/&7 NORTHEAST RADIO OBSERVATORY CORPORATION
9/87 HAYSTACK OBSERVATORY

VESTFORD. MASSACHUSETTS

IF DISTRIBUTOR
REAR PANEL

SCA* ¢

54110M010

ACRMF PEAR



NOTES

2.755

SHOP NOTES* UNLCSS OT»CRUUE SPECIFIED

NS

w

&

oo

DIMENSIONS AfcE IN (NCICS

Imek Allg‘l %l DIHCNSIONS

SUM *C RUIOInCSS \ X
PL* HIL-SID-IQ v/
REMOVE bUPKS AND BREAK
SHA*P EDGES 1/X4 HA*
SCREW THREADS MIL-STD-9
AIL DIMENSIONS TO AH*LY
KAUNG I* COj-
VLKIICN LUAI IMG

uUk N

* 11 *«CHILT
VIIGM
sen R\]—L

Cl AUIf ICAtION

OAN A.E.ROGERS
1*avn Ir
A P.HEBERT

cKckCcBIV

P»0j«Cl

CHCiMLta
* HAIL t Moccis
>

SVRUCTUCICS

fIH H |

DCK | DCSCRIPTION

o & NORTHEAST RADIO OBSERVATORY CORPORATIOh
HAYSTACK OBSERVATORY
VESTFORD, MASSACHUSETTS

IF DISTRIBUTOR REAR PANEL
LABEL DESIGNATIONS

54110M011



CHANGE D'WN CHK'D APPD

LETTER BY BY BY DATE D.C.N. k DESCRIPTION
SMA TO .085 SMA TO .085
\ 3DB /
WEINSCHEL 3T-3
SEMI-RIGID .085 SEMI-RIGID .085

XXXX

OMNI-SPECTRA
3201-7985-10
BNC TO .085

NOTES:

1. PERMANENT CONNECTION BETWEEN

L.O. MONITOR OUTPUT ON BBC #. AND

ALTERNATE INPUT ON IEC (RIGHT

CONNECTOR ON 2ND IF DISTR.) DWG. LAST CHANGED

] USED ON DRAWN FOR
SHOP NOTES: UNLESS OTHERWISE SPECIFIED N A.E.ROGERS 11748 NORTHEAST RADIO OBSERVATORY CORPORATION

1. DIMENSIONS ARE IN INCHES C.KOSTKA 11/88 HAYSTACK OBSERVATORY
2. TOLERANCE ON DIMENSIONS

FRACTIONAL % 1/64 CHECKED BY WESTFORD. MASSACHUSETTS

DECIMAL XX # .01 PROJECT

DECIMAL XXX * .005

ANCULAR + 0'30°

NEXT ASSEMBLY ENGINEER

3. SURFACE ROUGHNESS

PER MIL-STD-10 TEST SIGNAL IN\]ECTION

4. REMOVE BURRS AND BREAK MATL. & PROCESS
SHARP EDGES 1/64 MAX.

5. SCREW THREADS PER MIL-STD-9 SCALE STRUCTURES
6. ALL DIMENSIONS TO APPLY NONE
BEFORE PLATING OR CON- CLASSIFICATION THERMAL
TESTSIGI A 54110S01 2

VERSION COAI1ING.

MECH. ANALYSIS DWG. SIZE DWG. NO. REV.



Page No.

02/19/88
REF  SUBMOD
C [FD-A
C001 [FD-A
MP [FD-A
MP12 IFD-A
MP13 [FD-A
MP14 IFD-A
MP15 1FD-A
MP16 1FD-A
MP11 IFD-A
SS 1FD-A
MS IFD-A
MS IFD-A
MS [FD-A
MS [FD-A
MS [FD-A
MS IFD-A
MS IFD-A
MS 1FD-A
WORK I1FD-A
MP10 IFD-A
MPX IFD-A
MP 1FD-A
MPS IFD-A
MP7 IFD-A
MP8 [FD-A
WORK IFD-A
MP4  IFD-A
MP2 IFD-A
MP3 IFD-A
MP9 1FD-A
MP1 IFD-A
MP2 1FD-DIB
D IFD-DIB
C IFD-DIB
C IFD-DIB
MP3 1FD-DIB
uc0é 1FD-DIB
Uoo7 1FD-D!B
ud14 1FD-DIB
U004 1FD-DIB
U008 1fFD-DIB
U003 1FD-DIB
ugo9 1FD-DIB
uoQ5 1FD-DIB
uc0t1 1FD-DIB
U002 1fFD-DIB
ucti0 IFD-DIB
uQ13 1FD-DIB
MP1 IFD-DIB
U011 1FD-DIB
U012 1FD-DIB
R IFD-DIB
R 1FD-DIB
R 1FD-DIB
R IFD-DIB
X 1FD-DIB
WIRE IFD-DIB
MP1 TFD-PWR
U002 1FD-PWR
U001 1FD-PWR
PC  IFD-PWR
MP2 1FD-SQL
€03 IFD-SaL
€01 1FD-SGL
MP1 IFD-SQL
CR 1FD-SQL
C05 [IfD-SaQlL
MS 1FD-SCQL
u02 [FD-SQL
PC IFD-SQL
CR1 IFD-SQL
MS IFD-SQL
ugt IfD-saL
RO6 1FD-SaL
ROS IFD-€aL
RO4 IFD-SQL
RO2 1FD-SAL
RO3 IfFD-sqL
RO7 [IFD-sSaL
RO1 IFD-SQL
RO8 1FD-SQL

ww Total LA & ]

PARTS LIST FROM DBASE FILE:PARTS.DBF

PART

1008201JMSS0

104K
1105-7521-003
200458-1
200833-4
200835-4
2023942
202422-1
4533-7388-02
541101004
54110M003
54110M009
54110M010
C53306M013-2UA
C53306M014-2UA
€53306M015-2VA
C53306M016
C53306M017
ENGINEER
KC19-153
SAT-12

SAT-20

SAT-30

SAT-6

STRM-50

TECH

UT0-1001
ZFL-2000
ZFSC-2-2
ZFSC-8-43-SMA
ZMSW-1211
1874010446
NG 148

226K

3304

616-CG1
74HCTOON
74RCT 14N
74HCT2S1N
74HCT259N
T4HCT32N
74HCT390N
74HCTS73N
T4HCT74N
75174N

75175N

D87514
D8755A-2
EM09388-A2T-2SF
PBO32AH
P8156H
RCRO5G102J
RCRO5G471J
RCRO5G472J
RCRO5G510J
U49-51105

74HCL049
74HC4050
AER\IFPWR
1019-1511-000
102J

104K
1250-003
1N5232
331J
54120M019
ADVFC32KN
AER\SQDET
BD-4
HAY17515
OP-27EN
RCROS5G1004
RCRO5G102J
RCROSG274J
RCRO5G3624
RCRO5G471J
RCROSGA75J
RCRO5G5104
RCRO5G822J

DESC

MFR

200 PF MICROWAVE ATC

0.1 UF

SMC CABLE PLUG
BELOCK

GUIDE PINS
GUIDE SOCKETS
HOCD

POWER PINS
R.P. OSP
F.P.SILK SCREEN
FRONT PANEL
CENTER PLATE

REAR PNL DRILLIN

FRONT PANEL

PERFORATED COVER
MODULEREAR PANEL

BAR SUPPORT
SIDE PLATE
CHECKOUT
F.P. BNC

12 DB ATTEN
20 DB ATTEN
30 DB ATTEN
6 DB ATTEN
50 TERM
ASSEMBLY

AMP W/ASSEMBLY
AMP

POWER SPLIT
8-WAY SPLIT
DIODE SWITCH
40 PIN ADAPTOR
DI0ODE

22 UF

33 pPF
HOLDERS

7400

7414

74251

74259

7432

74390

8755
WIRE WRAP PANEL
8032

8156

1 K OHMS 1/8W
470 OHMS 1/8W
4.7 X OHMS 1/84
51 OHMS 1/8W
11.05 MHZ XTAL
WIRE WRAP
FEED-THRU
744049

744050

PC BOARD

SMC BULKHEAD
1000 PF

0.1 UF

FEED THRU
2ENER DICDE
330 PF

BOX DRILLING

VOLT TO FREQ CON

PC BOARD

BACK DIODE
BOX WITH COVERS
OP AMP

10 OHM 1/8W
1000 OHM 1/8W
270K OHM 1/8W
3.6K OHM 1/8W
470 OHM 1/8W
4.7M OHM 1/8W
51 OKM 1/8W
8.2K OHM 1/8W

AVX

AEP

AMP

AMP

AMP

AMP

AMP

OMNI SPECTRA
NYES
HAYSTACK
HAYSTACK
HAYSTACK
PREC.MACHINE
PREC.MACHINE
PREC.MACHINE
PREC.MACHINE
PREC.MACHINE
HAYSTACK
KINGS
MINICIRCUITS
MINICIRCUITS
MINICIRCUITS
MINICIRCUITS
MINICIRCUITS
HAYSTACK
AVANTEK
MINICIRCUITS
MINICIRCUITS
MINICIRCUITS
MINICIRCUITS
EMC

AUGAT
RCA
RCA
RCA
RCA

TI
SIGNETICS

ERIE
MCTORCLA

AVX

HAYSTACK
ANALCG DEV
PACLAB
CUSTCM CCOMP.
PREC.MACHINE
ANALOG DEV
AB

CCST QTY TOTAL coOST
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pin diode
Switches

SPST/SPDT
10 to 2500 MHz

PSW ZMSW
FREQUENCY INSERTION LOSS IN-OUT ISOLATION PRICE. $
MHz dB dB
low-band Upper bend
MODEL w u L M U

NO. TYPE Mu Typ  Max. Typ  Max ™. Min Typ Mia Typ. Mia Ea Ciy.

PSW PsSw-1111 SPST 10-25C0 11 17 17 27 5 JO 35 30 28 22 29.95 (6-2-i)
cose A6 PSW-1211 spor 10-2500 1 17 17 27 50 40 35 30 23 22 29.95 (6-24)
PSW ZM5w-1111 SPST 10-2500 11 17 17 27 50 AS 35 30 28 22 59.95 (-4
ccse 77 ZMSW-1211 s?or 10-25C0 11 17 17 27 50 45 35 30 28 22 59.95 -4

L=low range (fito 10 1) M= mid range (10fLto V2) U=upper range [W2 to y
Iw=low-band (fLto fy/2)

pin and coaxial connections

see ccse style outline drawings

Series | PSW | ZMSW
Models 1111 1211 1111 1211
RF COMMON 5 5 com ccm
RF-1 port a 2 — RF1
RF-2 port - 8 RF-2 RF-2
CONTROL RF-1 7 1 - 1
Model CONTROL RF-2 - 7 2 2
PSW-1211 CONTROL 50 ohm 1 - 1 -
TERMINATION — —
GND 24 4 - -
CASE GND 3.6 3.6 — _

computer-automated performance data

typical production unit 7/ fordata Cfother models consutt fcctory

PSWA1211 RF INSERTION LOSS. dB ISOLATION. dB
(MHz) com RF-1 com RF-2 com RF-1 com RF-2
10 -1.29 -1.38 -49.04 -49.44
110 - 93 - o7 -49 74 -49.78
210 -9 - 90 -ja 3l -44.32
310 - 92 - 8 -44 55 -45.60
410 - .83 - n -42.88 -44.53
610 -1.c9 - % -39.47 -39 28
810 -1.13 -1.12 -37.53 -36.80
1010 112 -1.09 -35.83 -34.95
1310 -1.14 -1.10 -33.28 -32.77
1510 -1.16 112 -32.93 -32.41
1810 -1.30 -1.26 -31.80 -31.32
2010 -1.40 -1.32 -30.31 -29.93
2110 -Us -1.34 -23.33 -28.99
2310 -1.44 1.31 -28.08 -28.09
2510 -1.59 -1.45 -27.89 -28.11

In Stock... Immediate Delivery



broadband linear

ower Amplifiers

Up tO IOOmMW (+ 20 dBm)
50 KHz to 2000 MHz

case style selection

Outine oo w ffli jecion 1

MODEL FREQUENCY GAIN. dB MAXIMUM POWER. dBm DYNAMIC RANGE VSWR DC POWER PRICE $
NO. MHZ
Intercept
pi.. dBm
Flatness Control Output (108] Input Nf. dB  3rd order cur D ‘
Mm Max lango Compression (no dumoge) lyp. In Oul Vol ufren a  Qly.
2 005 500 20 10 _ 49 +5 53 +10 19 19  * 15 05mA 6995 |' MI
e irion 24 i03 +5 +5 29 + 14 15 16 + 15V 6QrvA >995 |1 74|
azrlc:w 3215705% 18 Xx05 - +9 +5 60 + 10 15 21 15V 9QnA 1495 (:ILJ4|
.;: Igoo 0 1 »000 1?2 i06 —_ +9 +5 60 410 15 21 * 15V 90.vA 7995 (" Ml
: 90mA 199 (19
g 0 12 +13 21 20 e15V
v Z\rlomooe ¥ mm()) 21; x‘Uts'; * :: +5 29 ‘14 t5 21 ¢15V  6OvA  6V95 |L7<|
|[:<I 2000 i 0101721350 20 15 - + 12 +5 20 425 21 21 f15v 100mA 219 (Lo|
. % 2K-1000H 10 1000 20 10 +20 +5 5 <33 21 2i 15 150mA 2w (19|
NOTES:
++ 1SJ6m below 1000
m ZH-1000 output VSWTC 2 8 1rm xtnm ovet 750-1000 M ir NSN GUIDE
Avswit 16 mcurrvm from 0 1to 02 M &z MCI NO. NSN
1 Op«ratnQ lempefOtife » —65*C to  71*C eicopt ,r'® ZFI-2000 a —65 C to tf1-2000  56V5-01-220-2213
+f 100*C. When mcOott ZH 1000H and 2f1-2000 ore n ~ ic d to chains o
Itwxmocorvexxtrve pasta. that opo<o»i»g lertip~aiue ranoe wi be ncreosed
2 Wifhnoloodouipul.ck»otema*rT»..rnnputpx>ww(ro<Xrr»000)Dy 1Ocfi
3 Puces specifications subject to choago witiiout r>otrce
ZFL500LN
ZR 500
LOSS
FRfQ GAN. dB IKAJ3TY NOISE VSWR FREQ GAIN c LNEARITY g‘g&ii N oul
(MHz) FORWARD REVERSE Comp. Pou* FIGURE In  oul (MHz) (dB) &'g)v (‘Ij?:q)
(08) (dBm) (dB)
072 765 - 3304 1601
to6 100 30 90
o = IO 109 CB >0 3001 09 762 — 2701 1601
e 0 o 133 @ 506 3001 o7 792 — 26 10 17 15
o B feid 100 1iu0 3000 06 799 — 25 40 1735
ggg 2:3;; ge 22 109 2 Vo 3077 03 77 _ 2530 1743
- 2525 1753
115 10? 5 190 3076 o1 745
:gﬁg fo gg 23 135 ﬁ 10 130 3076 00 739 252 25 19 1756
ey 30 20 135 24 460 3074 n 736 247 22225 1755
%910 2y 3030 1> 1od 40 490 3075 76 735 250 09 g%
21209%3 23: 30 20 1% 109 50 120 30 70 75 724 252 24 96
1001
f KO 720 3071 72 716 256 24 00 1
b 302 2 gg 018 % MOv/0 3067 6?2 697 257 %271 '26%
98 /67 236 %00 MO s b4 891 25 a1 B
e 233 3000 m 109 322 330 3075 62 677 257 2269
205 0a6 Z 3000 130 110 503 450 3060 56 652 265 1530
205 046 7
2
762 930 236 3000 11006
335 865 235 3720 1w 101
429019 231 3720 14
2aA00« 225 36 00 by
KC 000 214 34V0

. G3Min

PO BOX 350166. Brooklyn. Now Yori< 11235 0003 (710) 934-4500
fAX (718) 33? <1661 HIEX 635?ti4.1 cx 61*0156

ZFL-750
FREQ  GAN LNEARITY NOISE
(MHz) (dB) Comp  pod  FIGURE
(dB)  (dBm)
0 100 1963 096 1060 —_
0200 1909 094 10 70 -
0 300 1991 116 1145 —

10 3u0 19 96 100 1100 621
110 270 1992 116 1065 606
195 240 1991 106 1037 600
305 210 1990 74 902 6 16
400 1d0 1991 7 971 6 10
500 150 2003 6? 9 40 6 14
610 120 2020 50 905 6 12
667 6<0 20 34 44 035 —
700 CM) 20 35 44 035 601
750 060 2041 606
917 520 20 19 606

10(0000 1990 6 13
ZFL1000G
FREQUENCY GAN. dB
(MHz) ov v 14v
10000 2699 20 12 1035
39 750 2767? 2003 946
69 500 27 66 19 75 090
99 250 2761 1911 061
129 0U0 2751 1941 037
150 750 27 42 1929 021
100 500 2731 19 1?7 005
210 250 2721 1907 ?92
240 OLO 27 12 1090 703
27? 750 27 06 1092 ?76
307 500 2701 10 07 760
396 750 2671 10 61 ?49
456 250 26 59 10 45 734
545 500 26 44 1020 ?12
634 7b0 26 36 1790 691
724 000 26 30 1777 671
013 250 26 33 17 61 654
<A1?5(0 26 16 17 43 635
971 750 2575 1? 20 6 15
1021 5(0 2551 1700 606
ZFMOOOH
FREQ. GAN. dB LNEARITY
(Mitz) forward REVERSE COMp  pay
(dB)  (dBm)

10000 3115 400 102 20 13

04 500 3104 493 97 2009
121 750 3104 40 2 95 2009
159 U0 3104 400 94 2009
196 250 3106 476 96 2000
233 500 +3107 404 95 2000
2/0 750 3106 47 4 94 2000
300 C0O 3107 422 95 20 06
302 500 3115 46 0 100 2009
494 250 3120 48 4 9? 20 16
606 000 3109 400 09 20 13
6do;o0 30 04 400 w 2000
792 250 3065 49 3 53 2001
904 000 30 06 40 1 31 2022

10150(0 3102 459 36 2117
1127 500 32 10 435 61 2137
123V XJO 3103 369 49 20 1?
1313000 3100 420 49 20 40
1300 300 3102 425 56 2043
15(0(00 2931 432 26 19 06

RETURN
LOSS
n oul
2292 20 41
2292 20 41
2571 3570
27 16 3220
2545 3200
2354 3092
2166 2751
21723 2363
2307 2001
20 00 1605
3456 1433
3461 1340
2925 1233
20 36 954
1064 097
1.87V
0?
61
- 130
- 174
-203
-223
-239
-249
-2 62
-263
-273
-201
-2 93
-2 90
-30?
-3 u
3 u
-309
-3 13
-3 10
NCHSE VSWR
FIGURE in out
(dB)
563 136 133
532 139 131
457 145 136
437 142 136
423 139 130
423 139 130
431 133 137
432 140 130
432 140 132
434 131 139
433 141 130
433 142 150
429 136 140
410 145 144
422 139 130
430 126 191
429 144 210
43 129 212
430 104 202
419 342 140

OMini-Circuits

2FL-1000
FREQ GAN LNEARITY NOISE
(MHz) (dB) Comp Pool FIGURE
(dB) (dBm)
0 100 1963 096 1060 -
0200 1909 094 10 70 -
0300 1991 116 1145 -

10 300 1996 100 1100 621
110 270 1992 116 1065 606
195 240 1991 106 1037 600
305 210 1990 74 902 616
400 100 1991 77 971 610
500 150 2003 67 940 614
610 120 20 20 50 905 612
667 600 20 34 a4 035 -
700 090 20 35 24 035 601
750000 2041 606
917 520 20 19 606

1000 000 1990 613
ZFL-1000LN
FREQ GAN LNEARITY NOISE
(MIU) (dB) Comp Pout FIGURE
(dB) (dBm)
0 100 2293 142 566 —
1000 24 50 135 573 -
5010 24 40 120 570 -
10 520 24 40 125 560 267
47030 24 44 120 540 270
100 000 24 41 116 542 205
201500 24 10 114 590 205
252 250 24 19 i10 60? 295
303 000 24 16 103 601 292
498 7i0 2419 7 592 296
600 250 2427 64 6 10 295
701 750 2433 54 593 297
603 250 24 40 50 596 302
09/ 500 2441 40 506 303
999 GIO 2426 a4 571 305
ZFL-2000
FRfQ. GAN. ds UNEARITY
(MHZ) FORWARO REVERSE Comp. pgu
(dB)  (dBm)
1000 72 60 3341 126 1544

105 42 22 50 3331 126 1535

200 03 22 60 3335 130 1532

296 25 22 40 3332 120 1524

39162 2232 3345 105 15 19

40706 2196 3360 092 15 11

502 50 2163 3405 000 1474

672 92 2160 3433 002 14 06

77333 2203 3403 074 1528

066 75 2242 3359 071 15 74

964 12 7264 3312 062 1590
1059 40 22 09 3274 060 1625
1154 70 2314 3222 079 16 42
1250 20 2344 3164 000 16 54
1345 00 2334 3115 073 1652
1441 00 23 10 3081 063 16 55
1535 90 2296 30 64 0av 1645
1631 50 2264 30 73 030 16 22
1726 90 2232 3052 033 1597
1022 21) 2200 3005 026 1580
1917 60 2170 2921 oa: 1562
2014 50 2103 29 26 046 1550
2100 20 20 24 20 70 089 1520
2204 00 1923 20 44 112 14 47
2299 70 1026 20 20 11 1335

In Stock...Immediate Delivery

RETURN
LOSS
n out
2292 20 41
2292 20 41
2571 3570
27 16 3220
2545 3200
2354 3092
2166 27 51
2173 2363
2307 20 01
20 00 1605
3456 1433
3461 1340
2925 1233
20 36 954
1064 097
RETURN
LOSS
in out
2151 1999
3101 3540
3190 4206
3192 40 17
3234 47 40
3156 4092
3062 41 10
3101 3422
2901 2761
2071 2455
20 50 2100
29 19 1966
30 20 16 43
2064 1435
25 50 197
NOtSE Vs
FIGURE In
()
41 144
41 146
41 144 113
41 135 109
40 124 10
39 110 114
43 121 110
44 137 124
45 148
47 153
40 149
49 139
51 125 171
52 105 17
52 119
53 144 152
53 164 131
52 177 110
50 170 Jm
51 162
52 154
54 155
56 197
59 293
53 415



Thin Film Cascadable

D01 Series

TURES

5.0 dB Gain Stage

2TRICAL SPECIFICATIONS (Measured

Typical Guaranteed Specllicatlons
isti Unit
ymbol Characteristic Tc - 25*C Te - 0'-50%C Te - 55+ +85%C
BW Frequency Range 5-1000 5-1000 5-1000 MHz
GP Small Signal Gain 150 14 0 Min. 13 5 Min. dB
- Gain Flatness +05 +10 Max. t 10 Max. dB
NF Noise Figure 45 50 Max. 55 Max. dB
i ae Power Output ® ¢ 1 dB Compression + 10 -2 0 Mm. - 30 Mm. dBm
Input VSWR <15 1 20 1 Max. 2 0:1 Max. —
— Output VSWR <1.4:1 2 0:1 Max. 2.0:1 Max. —
IP. Two Tone 3rd Order Intercept Point +110 — — dBm
- One Tone 4530 — — dBm
) DC Current to —_— _ mA
CAL PERFORMANCE OVER TEMPERATURE (® + 15 VDC unlosa otherwise noted)
+ 25*C
¢ as*c
- 55*C
Noli* Figure Power Output
\
i1 415 JDC 4 + 12VDC v
Al 171, « P —
B « T
| + 12 VDC
) 200 400 100 too 1000 1200
FfquiAcy. UHi FuquinCY, UHx
IMUM RATINGS THERMAL CHARACTERISTICS*
tjc 155*CAV

illage

Amplifier
51000 MHz

UTC 1001
TC 1 Case
(p. 398) c ° -

In m 50-ohm system ® + 15 VDC nominal unless otherwise noted)

+1/ Volts

>uous RF Input Power
ting Coe Temperature

)e lemperature....

erle* Burn-In Temperature....

IHT: (typical) UTO — 2.1 grams;

-55*C to ¢ 125*C
..-62*C to + 1S0*C

Active Transistor Power Dissipation
Junction Temperature Above Case Temperature...

¢ 13 dBm

e 125*C «For lunhar Inlofmiilon, sea Higli Roliabiliiy sociion.

UTC — 21 5 grams

MTBF 962.93

©AVANTEK

Fiiqumey, MMi

AUTOMATIC NETWORK ANALYZER

NUMERICAL READINGS

FREQ VSWR GAIN PHASE
MHXx IN dB 0EG
1000 124 1577 157 94
1500 124 1565 14® 39
2000 122 1555 13« 06
1QQ 124 1553 126 62
3000 125 1557 11662
3500 125 15 41 106 42
4000 125 1541 95 06
450 0 125 15 47 65 15
500 0 125 1541 7499
550 0 123 1544 64 36
6000 120 15 42 5362
500 120 1536 4304
7000 1 1552 3125
750 0 115 1551 2159
000 109 1554 1053
500 109 1561 - 221
9000 115 1567 - 187
9U)0 125 1563 - 2634
10000 138 1560 - 3976
1050 0 15« 1562 - 5270
11000 105 1542 - 6549
11500 226 1526 -60 06
12000 275 1479 S 9492

lineahizaiion Range.

S PARAMETERS. MAGNITUDES AND ANGLES

FREQ . 11
MHz RATIO ANGLE
100 00 036 S.9
200 00 052 - 233
300 00 079 -364
400 00 110 -SI7
500 00 146 - 680
600 00 177 -65 3
700 00 196 - 101-
00 00 206 - 121
900 00 @ - 1470
iooooo 139 1727
1100 00 146 879
1) 00 320 242
1300 00 ssi 16 2
14U0 00 744 471
100 00 139 - 716

1001 Series

MEASUREMENTS (Typical production unit ® +25*C ambient)

PHASE
0EV

-3 57

356
166
136

17

- 257

<4 4«

-621

1000

11000

RATIO

5741
5651
6659
$5%7
5571
5546
5632
5557
5701
5654
5882
553
4894
3735
212i

P

ANGL

155«
1366
145
928
?i2

50 1
27s
63

- 166
- 440
- 728
- 1053
- 1416
- 1740
157 7

HASE
DEV

- 235
- 106

143
164
175
202
107
225
203

E

FLAT

1000

1000 0

RATIO

102
102
102
9
-too
.099
.097
MSs
.094
.095

GROUP DELAY

ns

ss

60

60

56

60

59

56

56

59

59

62

60

58

66

67

67

72

73

7

76

67

65

12
ANGLE

-72
163
-256
-34 8
-456
*556
651
“76 2
-68 7
100 7
1160
138 4
161 7
1766
1566

BIAS - 15.00 VOLTS

VSWR IsoL
ouT dB

123 20 46
125 20 47
L2 20ss
124 2044
126 2023
125 20 30
126 20 30
124 2020
125 20 13
126 20 18
125 2023
124 2023
123 2022
126 1996
125 2035
124 2026
122 20 38
123 2013
120 20 14
119 2065
119 2035
120 2104
125 2156

BIAS m 15 VOLTS

22
RATIO ANGLE
016 M7
Re:i 36
038 432
037 179
029 - 19*
027 - 89
046 - 1510
061 177 -
114 149«
133 125+«
122 95«
052 599
0/4 - 1301
212 - 1666
325 166 4






