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SECTION |
GENERAL INFORMATION

11 SCOPE OF THE MANUAL

This manual provides general, installation, and cpera-
tion information for the Model 562 Scalar Network
Analyzer (Figure 1-1),

1-2 INTRODUCTION

Section I provides information about the equipment
identification number, performance specifications,
and options.

1.3 IDENTIFICATION NUMBER

All WILTRON instruments are assigned a six-digit
ID number, such as “505001." This number appears
on a decal affixed to the rear panel. Please usa this

identification nuzmber in any future correspondence with
WILTRON Customer Service about this instrument,

14 DESCRIPTION QOF 562 SYSTEM

The Model 562 Scalar Network Analyzer is g
microprocessor-based analyzer used to make scalar
(magnitude) reflection and transmission measure-
ments and absolute power measurements over a fre-
quency range determined by the source sweeper and
the external detectors used. The 562 is program-
mable over the IEEE—488 interface bus (GPIB). Also,
because of the extensive use of internal microproces-
sors, the 562 can make the majority of measure-
ments without an external eontroller, '

Figure 1.1, Model 562 Scalar Network Analyzer Shown With a WILTRON 68698 40 31z Sweep Generator

962 OM
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EQUIPMENT REQUIRED

I GENERAL INFORMATION

1-5 EQUIPMENT REQUIRED

The Model 562 Scalar Network Analyzer system re-
guires interconnection with a sweep generator to pro-
vide the necessary horizontal, dwell and blanking
voltages. The 562 is designed for use with the WILIRON
66008 Series Programmable Sweep Generators and
WILTRON 67004 Series Swept Frequency Synthesizers,
It is supplied with a dedicated system bus eable (P/N
2100-1) and auxillary I/O cable (B/N 806-7). It is also
compatible with other sweep generators that meet
the S8IGNAL SOURCE Compatibility requirements
Hsted in Table 1-2.

1-8 OPTIONS

The following options are available:

Option 1, Rack Mount. A kit is available contain-
ing mounting brackets and chassis track slides. The
track slides have a 90-degres tilt capability.

Option 5, Protective Cover. The 562 Scalar Net-
work Analyzer is available with a protective cover,
WILTRON P/N: SPEC-D-31359.3, for the control
{front) panel.

17 ACCESSORIES

The following accessories are available:

Extender Cables. Extender cables can be installed
between the SWR Autotester or detectors and the
562, permitiing measurements from up to 200 feet.
Cable part numbers and lengths are shown below.

Model Cable Length
800-109 7.6m (25 ft)
800-110 15.2m (BO ft)
800-111 30.5m (100 ft)
800-112 61lm (200 ft)

GPIB Cabl\.es. GPIB cables interconnect instru-
ments on the GPIB. GPIB cahle model numbers and
lengths are shown below.

Model Cable Length
2100-1 1m{3.3f)
2100-2 2m {6.6 f)
2100-4 4dm (13.2 ft)
2100-5 0.5m (1.65 ft)

Adapter Cables. Adapter cables allow the 562 to
be used with (1) a waveguide or other detectors
having a BNC or SMA female cutput connector or {2)

for “volt mode” operation. The cable length is 1.2 m
(4 f£). Model numbers and connector types are shown
below.

Model Connector

552-15BX Volt Mode (BNC Male)
550-10BX BNC Male

560-10BX-1  SMA Male

{for use with Hughes detectors)

Open/Shorts. An Open/Shert is used to establish
a O dB return loss reference during the calibration
procedure. Model part numbers and connectors
types are shown below.

Model Connector
22A50 GPC-7
22KE50 K Male
22KF50 K Female
22N50 N Mazale
22NF5H0 N Female
22850 WSMA Male
WSMA Female

225F50

1-8 SPECIFICATIONS

Specifications fér the Model 562 Scalar Network
Analyzer and the 560 Series SWR Autotesters and
RT Detectors are provided in Tables 1.3 and 1-4.

1.9 PRECAUTIONS FOR USE OF SWR
AUTOTESTERS AND RF DETECTORS

The 560 Series SWR Autotesters and RI" Detactors
are high-guality, precision laboratory instruments
and should receive the same care and respect afford-
ed other such instruments. Complying with the fol-
lowing precautionary notes will gnarantee longer
component life and less equipment downtime due to
connector failure. Alse, such compliance will ensure
that RF component failures are net due to misuse or

abuse—two failure eauses not eovered under the
WILTRON warranty.

a. Beware of destruciive Pin Depth on Maiting
Conneclors
Measure the pin depth (Figure 1-2) of the con-
nector that mates with the RF component, before
mating, using & WILTRON Pin Depth Gauge
(Figure 1-3) or equivalent, Based on RF com-
ponents returned for repair, destructive pin
depth on mating connectors is the major cause
of failure in the field. When an RF component
connector is mated with a connector having a
destructive pin depth, damage will likely cceur

562 OM
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| GENERAL INFORMATION

PRECAUTIONS FOR USE OF SWR AUTOTESTERS AND RF DETECTORS

tc the RF component connector. (4 destructive
pin depth has a center pin that is too long in
respect to the connector’s reference plane.)

MEFEAE.LCE REFEMENCE
FLANE AN

MALE

g.207
-y +0.01
pEsTw  —0.000

MTHES) TS|

Figure 1-2. Reading N Connector Pin Depth

The center pin on an RF compenent connector
has a precision tolerance measured in mils
(1/1000 inch), whereas connecters ont test devices
that mate with RF components may not be
precision types, and their pins may not have the
proper depth. Consequently, they must be
measured before mating to ensure suitability.
When gauging pin depth, if the test device con-
nector measures out of tolerance (Table 1-1) in
the “+” region, the center pin is too long. Mating
under this condition will likely damage the RF
component connector. On the other hand, if the
test device connector measures out of tolerance
in the “” region, the center pin is too short.
While this will not cause any damage, it will
result in a poor connection and a consequent
degradation in performance.

Table 1-I. RF Component Pin Depth Tolarance

Test Port Wiltron
Connactor Pin Depth Gauge
“Type {Mlis) Reading
N-Male 207 -0.000 210 -0.000
+0.003 +0.003
N-Femala 207 +0.000 same as
-0.,003 pin depth
562 OM

e.

Figure 1-3. Pin Depth Gauge

Awvoid Over-Torquing Connectors
Over-torquing connectors is destructive; it nay
damage the connector center pin. Finger-tight is
usually sufficient, especially on Type N connec-
tors. Never use pliers to tighten connectors.
Do Not Disturb Teflon Tuning Washers On
Connector Center Pins
The center conductor on many RF component
connectors contains a small teflon tuning washer
located near the point of mating (interfacel.
This washer compensates for miner jmpedanece
discontinuities at the interface. The washer's
location is critical to the RF component’s perfor-
mance. Do not disturd it.

Avoid Mechanical Shock
RF components are designed to withstand years
of normal bench handling. However, do not drop
or otherwise treat them roughly. They are
laboratory-quality devices, and like other such
devices, they require careful handling.
Keep Conneciora Clean

The precise geometry that makes possible the
RF component’s high performance canh he easily
disturbed by dirt and other contamination ad-
hering to connector interfaces. When not in use,
keep the connectors covered.




SPECIFICATIONS

| GENERAL INFORMATION

Table 1-2. Specifications (1 of 3}

MEASUREMENTS

Measurement Modes: Transmission, Power, Return
Loss, SWR, Voltaga.

Fraquency Ranga: 10 MHz to 40 GHz in ceax using
WILTRON 580 Saries Detectors and SWR Autotesters.
Measuremants can be made at higher frequencies
with waveguide detectors and WILTRON 560-10BX
or 560-10BX-1 Adapter Cables,

Inputs: Feur inputs, A, B, R1, and B2 accept
datacted outputs from WILTRCN 560 Serles Detac-
tors and SWR Autotestars.

Pynamic Range: 76 dB {~60 dBm to +16 dBm) on
all channels, usable to -65 dBm.

Data Correction: System residuals, including the
average of opsn and shon reflactions, are stored
duting calibration for autornatic subtraction from test
data.

Catlbratlon: During the calibration sequence, the
number of data peints usad for each trace are storad
with 0.002 dB resalution over any usar-selected fre-
quency range. Calibration data are automatically inter-
polated for rangas less than the original normalizad
rangs.

Trace Mamory: For both channels, any trace, msas-
uremant, ot complex limit line may be subtracted
from any subsequent measurement. ‘

Save/Recall: Nins sets of front-pansl settings {four
gets include calibration data and trace memories)

can ba stored for fatar recall. All stored data can be
previswed on the CHT or printer output prior 10 selec-
tian,

DISPLAY

Channels: Two channeis are usgd to selsct and
simuftaneously display any two inputs from A, B, R1,
or R2, The same inputs can be displayed as ratics of
A/R1, AVR2, B/R1, or B/R2,

Alternate Sweep: Displays alternate sweeps be-
twean the currant front-panel setup and any of nine
stored setups when used In conjunction with any of
the swespers using dedicated GPIB, as indicated in
Table 3-7. ‘

Gratlcule: Ten vertical divisions. Horizontal divisions
are set automatically in frequancy increments of a 1,
2, 5 sequence. Tha graticule Crv/Oif control turns all

graticule lines off. Tick marks remain on each axis to
indicate graticule position.

Display Resolution:

Horizontal: 101, 201, or 401 points par trace ovar
the salectsd fraguency range.

Vartical: 0,005 dB

Limit Lines: Two lines, sither straight or complex, for
sach trace, Complax lines may be made from up to
10 segments. Measurament data can be compared
with limit linss for Pass/Fall testing. '

SCALING

Resoluticn: 0.1 dB to 10 dB per division in 0.1 dB
staps with independent control for sach channel,
Ofiset Range: —99 .9 dBto +99.9dB in 0.1 dB
staps.

Autascale: Automatically selacts otiset and resolu-
tion to provide optimur display of test data,

Trace Update Tima; Typically less than 100 ms,
varying with fraquency ranga, averaging and smaoth-
ing settings, and number of data points selectad.

Smoothing: Off, Minimum, and Maximum salections
use analog techniques to reduce noise on low-leval
traces. Trace update time is automatically adjusted
for any combination of averaging and smoathing.

Avaraging: 4, B, 16, 32, B4, 128, or 256 successive
{races can be averagad fo smoacth the tracs display.

CRT Intensity: Variably adjustable from off to bright.
MARKERS AND CURSORS

Markers: Up to eight numerically identiiied markers
genarated by the 6600B Sweep Generator and nine
with the 6700A Synthesizer may be displayed on the
582. Marker frequancy and typa ate selected on tha
sweeper, A marker is designated as “Active™ if it is
open to DATA ENTRY.

Cursor: Position is selectable via tuning Knob.
Amplitude at the cursor frequency is displayed far
both traces.

Cursor Delta: Displays the frequency and amplitude
differance hetwean the main Cursor and Relative Cur-
sor for both traces, A menu selection reverses the
position of the two cursors.

Cursor Min/Max: Moves the cursor to the minimum
or maximum point on the trace as selected.

1.8




1 GENERAL INFORMATION

SPECIFICATIONS

Table 1-2. Specifications (2 of 3]

Cursor “X" dB: Moves cursor to “X" value on sithar
{race.

Cursor Delta X" dB: Moves the main Cursor to *X"
value relative 1o Reference Cursor.

Cursor “X* dB Bandwidth: Moves both main Cursor
and Raferance Cursors to the first “X” dB value 1o the
jett and to the right of tha initial reference position.

SIGNAL SOURCE

Recommended Signal Sourcas: The WILTRON
86008 Sweep Genarators and E700A synthesizers
are directly compatible with the 562. A dedicated
GPIB system interface supplies fraquency annotation
on the 562 display to form an intslligant link.

Compatibility: The 582 is compatible with any signal
source that meets the following minimum requiremants:

* Horlzontal Ramp: Provides a 0V to +10V
nominal ramp signal, +12 V maximum.

* Bianking Slignal: Pravides + 5V during retrace
and bandswitching.

* Dwali Signal: Quiputs TTL—Low signal to dwsll
swaep ramp.

ACCURACY

Transmission Loss or Gain Accuracy: Uncertainties
from frequency response of components are automal-
ically subtracted from test data during tha calibration
procadure.

Overall accuracy Is then:

Channel Accuracy {25°C}

Transmission Channel Mismatéh
Loss or Galn = Accuracy + Uncertainfy
Accuracy )

*Effects of sweep generator, test device, SWE Autotester
and detector mismateh can be significant, This mismatzh
uncertainty is minimized by Willron's exceptionally low
reflection. charocteristics of the detector, sweep generator
and SWR Autotester )

Overall Coaxial Return Loss Measurement Ac-
curacy: Uncerainties resulting from SWR Autotester
and sweep generator frequancy response and from
system open and short characteristics are automnat-
ically subtracted from test data. Overall accuracy is
then:

Ovearall Wavegulda Return-Loss Measurement
Accuracy.

Return Loss Channel SWR Autotester
Accuracy = Accuracy +  Accuracy

Mismatch Uncertalnty (Typlcal)®
1.2 r—f-»_—l
.0 - I
+0.81— f

15 dB Ragum Loss Mazsursment

o

=0
*0.

=

by Mismatch (dB)

o2

Transmission Massuremsni
Unceriainty Caused

[ 20 dﬁ Feturts LOas Maksuremant

n‘d‘l 04 4 & 124 18.5 265 as

Frequency (GHz)

*Vuries with Lhe return loss of the detecior, SWR'
Autotester, connecting cables, the source impedance of the
sweep generalor, and the value of the measured reflection.

SWHR Autotastar Accuracy:
=1.6
1.4 j Agcuracy of Measured Reflection Coetligient (p)™*
gs1d // — Model 10 MHz-8 GHz| 818 GHz | 18-26.5 GHz | 26.5-40 GHz
1.0
Feos e ss0-a7a50 | 0.01820.0662 | 0.018=0.103 WA N
éfn.s i "] & 560-97A50—1 | 8.010=0.06p° 1 0.010=0.1p
<t e e 560-97NS0 | 0.018:0.08p7 (0.01820.12p° A o
. - L~ SE0-97NS0—1 | 0.07320.080° |0.013:0.12p
E-t=o-p-=op oo = 560-97MNFS0 O.D‘IE:'D.GSp: oma:ﬁ.wpz - 2
ALl L] =] -2;’ ;"g ) 40 50 B0 -E5 560-97NF50-1 | 0.013:0,08p° {0.013=0.12p
I‘w‘ LT m
550-98K50 2 2 2 T
roawpep | ©-01820.155° [0.01820.15 0.025:0.15p° | 0.052<0.18p
560-98550 | 0.018:0.18% | 0.01820.162 0.02580.12p o
550-38550—1 | 2.013:0.p7 | 0.01320.1p7 | 0.01820.12p
560-985F50 | 0.018:0.102 | 0.01820.107 | 0.025x0.1207 o
SEO-98S750-11 0.013:01p% | 0.013201p7 | 0.0182002p
s+ Accuracy includes the effects of directivity and test port
reflection over the frequency range.
562 OM 1-7
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Table 1-2. Specifications (Fofd)

I acidition, mismammnairﬁesitndtmdbymm
usad in a waveguida rdbdnrmhrsempcanbesigni‘mt

Raturn Loss _ Channal Usar-Salectad
Accuracy Accuracy Coupler
Accuracy
Power Maasurement Accuracy:
GPIB
Interfaca: |EEE-488 intariace is standard on alt in-
Absolute Channel Detactor
Power = Accuracy + Fraguency
Accuracy Rasponse

Datactor Frequancy Responsa:

Froquency Aosponse {dB)

2 18
Frequancy (GHI)

strumants. All front panel econtrols are GPIB contrel-
lable excopt power on/ofl and CRT intansity. A dedi-
cated GPIS connacis 10 & WILTRON 8600A, 66008,
and HP 83508 Sweep (enarators of 6700A Series
Swapt Frequency Synthesizers and HP 8340/8341
Synthasizers. Pass-through commands aliow control
of the signal souUrca through the 582 dedicated GPIB

port. .

Data Transter: The 557 doaes not require an axternal
controller for most maasuramants; nevertheless, itis
capable of providing high speed transfer of tast data
and normalization data 10 and from an extemat GPIB
contrellar.

PRINTER/PLOTTER

Printer; The parallal printer interface is compatible
with most dot-matrix printers, including Epson FX
and HP Thinkjet. Hard copy output in graphical or
tabuiar farmat can be salacted. Selections inciude
graphics with measuremaent paramatars, tast data
tabulated for 26, 51, 101, 201, or 401 poirts, marker
parameters only, of stored setup parameters. Com-
plex. limit lines may aisc be printsd.

Plotter; Tha dedicated system GPIB irterfacs is com-
patible with HP Models 74404, 74704, and 7475A Plot-
tors. Display traces, markers, curser, and graticuls infor-
mation are copied. Whan overlay traces are desirad,
data traces only can be piotied.

lntarnal Print Butfar: After approximately 20
saconds of print formatting, a new test can be con-
ducted while previcusly taken test data ara being
printed out from an interna! printar buffer.

INPUT/QUTPUT CC NNECTIONS

Horlzontal Sweep Hamp input: €10 +10V nominal,
+12V maximum. Bear panel BNGC connactor, 100 KO
impedance.

Saquential Sync Input: +3.5V to +10V blanks irace
during retrace or wandswitching. 3.5V to ~10V
defines & marker which whan in the range of BV 1o
_10V is an active markar, Raar panel BNG connac-
tor, 10 k2 impedance.

Sweep Dwell Output: TTL-low signal stops swaeep.
Swaep continuss when signat is removad. Rear
panel BNC connector.

Bandswiich Blanking Input: Accapts 15V signal
coincident with bandswitching points. Rear pans!
BNC connsctor.

Ratrace Blanking Input: 15V blanks traces during
retrace, Rear panal BNC connector.

Video Marker lnput: 2V 1o +10V paak input. Rear
panel BNC connactor.

GPIB IEEE 488: Connacts 562 to GPIB controlier.
Rear pane! GPIB connecior.

Dedicated GPIB: Connects 552 to WILTRON or HP
signal source and plotter. Rear panel GPB connactorn.
Parallel Printer {Centronics): Cennacts 562 to
printer. Rear panat.

ALX VO: Connects 582 10 WILTRON 66008 and
HPE3S0B Swesp Ganerators and 1o WILTRON
£700A and HP8340/8341 Syrthasizers. Rear panel.

GENERAL

Temperature Range:
Oparating: 0°C 10 +50°C
Storage: —40°C 1o +70°C
Powar: 100\”110\!/220\!';‘240\' +10%, 4866 Hz.,
130 VA maximusm
Dlmensions:
177H x 432W x 476D mm + 10mm for feet.
(7H x 17TW x 18-2/40 in. + 3/8 in. for feat)
Waight: 15 kg {35 b}

18
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SYSTEM ELEMENTS

-10 SYSTEM ELEMENTS

1.

b

Network Analyzer

The 582 Scalar Network Analyzer provides a
simultaneous display of transmission loss/gain
and return loss or power, SWR, volts, and cus-
tom measurements. A complete measurement
system includes a signal source, a 560 Series
SWR Autotester and Detector (6400 Series
Autotesters and Detectors may alsc be used).
Interface with waveguide detectors is provided
by the 560-10BX or 860-10BX-1 Adapter Cables.
The system makes direct connection to a printer
or plotter and does not require an external con-
troller. An interface cable to measure volts is also
available (P/N 562-15BX).

Signal Source

The 562 is compatible with the WILTRON
66004, 6600B, and HP 8350B Sweep Generators
and WILTRON €700, HP 83404, and HP 8341A
Synthesizers or other signal sources that meet
the interface requirements listed under SIGNAL
SOURCE Compatibility in Table 1-2.

¢. SWR Autofester

The 560 Series SWR Autotesters (Table 1-3) integrate
in one small package a broadband, high directivity
bridge, a detector, a low reflection test port, a reference
termination, and a connecting cable. The cutput of the
SWR Autotester is a detected signal, varying in
proportion to reflections from the test device connected
to the test port. Optional extender cables can be used
without degradation in performance.

Accuracy: See accuracy chart on page 1-7.
Maximum Input Power: 500 mW

Cable Length: 122 em (4 ft)

Insertion Loss: 6.5 dB nominal from input
port to test port.

Dimensions and Weight:

Model Dimensiens* Weight
560-97A50, -1 768x5x28cm 240 g
560-37N5C, -87NFEQ, -1 (3x 2x 1-1/8in.) 4259

560-08KE0, -08KF50 53x38x1.%8cm 198 g
550-98850, -98SF50, -1 (2-1/8 x 1-1/2 x 34 in.)

*Plus Connectors and cable.

Table 1-3.5WER Autotesters

Freguency Frequency
Range Directivity Sensitivity Test Port Input
Mode! {GHz} {dB) {dB) Connector Connector
5_60'97.5\50 0.01-18 26 1.2 GRC-7 N Female
560-87A50-1 40
560-97NS0 0.01-18 35 +1.5 N Mala N Female
560-97N50-1 _ a8
560-87NF50 0.01-18 35 +1.5 N Femals N Female
560-87NF50-1 ag
580-38550 0.01-26.5 32 =2 WSMA Male Ruggedized
56C-98550-1 35 WSMA Female
580-985F50 0.01-26.5 32 12 WSMA Ruggedized
5B0-885F50-1 35 Female WSMA Female
560-98K50 0.01- 40 30 3 K Male Ruggadized
580-98KF50 36 K Female K Female
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d. Detector 111 RECOMMENDED TEST EQUIPMENT
The 560 Series Detectors (Table 1-4) are used for Table 1-5 provides a list of recommended test equilp-
coaxial transmission loss or gain, power meas- ment needed to check, calibrate, service, and
urements, and with coaxial adapters for troubleshoot the Model 562 Scalar Network
waveguide reflectometer measursments. Zero- Analyzer. The entries are coded to show for which

biased, replaceable Schottky diodes provide types of testing the equipment is used. These codes

60 dBm sensitivity. Optional extender cables are deseribed below.

can be used without degradation in performance.

Field replacement of the detector diode is pos- Code Type of Testing

sible with most of the 560-7 Series RF Detectors.
: Calibration

Operatienal Checkout

Performance Verification

Mammum Input Power: 100 mW
Cable Length: 122 cm (4 ft)

YO0

Dimensions: 7.6x29x22cm(3x1-1/8x 7/81in) Troubleshooting
Weight: 170g (6 0z)
Datactor Raturn Loss:
_F [ ! ] 1
g . \ 1
FE [
3B — | |
E o1 | ! )
3. i ! | |
25— { [ I |
o .04 i 18 26 43
Frequency (GHE)
Table 1-4. 560 Series Detector Parameters
Fraquancy Input Dloda Module
Modal Range Connactior Modal
560-7A50 10 MHz 1o 18 GHz GPC-7 SB0-A-7219-A
B80-7K50 10 MHz to 40 GHz K Male ND19353 (Wiltren}
E80-7N50 \ 10 MHz 10 185 GHz . N Mala 560-A-7219-A
£60-7350 10 MHz 10 18.5 GHz WSMA Male 560-A-7219-A
5B0-7550-2 10 MHz to 26.5 GHz WSMA Male 550-A7218-B

1-10 ' 562 OM




I GENERAL INFORMATION

RECOMMENDED TEST EQUIPMENT

Table 1-5. Recommended Test Equipment

CRITICAL RECOMMENDED
INSTRUMENT SPECIFICATION MANUFACTURER USE *
Power Metar Powsr Range: —30 to +20 dBm Hawlatt-Packard, Model 435A, O, PC
Cther: GPIB Controllable with Opt 022 (HPIB)
Power Sensor Frequancy Range: 0.01 10 18 GHz Hewlett-Packard, Modsl 8481A O.PC
Power Range: +16 to -20 dBm
Power Sensor Power Range: ~20 to ~60 dBm Hewleti-Packard, Model B484A OPRC
Digital Multimeter Resolution: 4-1/2 digits {to 20V ) John Fluke, Ine., Model 88404, T
_ DC Accuracy: 0.002% + 2 counts with Option 8840A-09
DG lnput Impedance: 10 MQ True RMS AC
g AC Accuracy: 0.07% + 100 counts
g (lo 20 kHz}
Ee AC Input impedanca: 1 MQ
‘ Oscilloscope Bandwidth: DC to 150 MHz Tekironix, inc. O.RCT
D Sensitivity: 2 mV Model 2445
. Horiz. Sensitivity: B0 ns/division
' t Sweep Horizontal Cutput; O to 1QV WILTRON 58478 0,pPC
" Generator Sweep Dwell, Seq Sync lines as
dafined in Table 1-2,
£0 MHz, +10 dBm
Step 80 dB range WILTRON P C
Attenualor : HP 355D
*C-Calibration, O-Operational, P-Performance, T-Troubleshooting
i
562 OM 1-11/1-12
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I INSTALLATION

INTRODUCTION

SECTION i
INSTALLATION
2-1 INTRODUCTION 241 Interface Connector

This section provides information en initial inspec-
tion, preparation for use, General Purpose Interface
Bus (GPIB) interconnections and sweep generator
interconnections. It also includes reshipment and
storage information.

2-2 INITIAL INSPECTION

Inspect the shipping container for damage. If the
container or cushioning material is damaged, retain
until the contents of the shipment have been check-
ed against the packing list and the instrument has
been checked for mechanical and electrical opera-
tion.

If the analyzer is damaged mechanically, notify
your local sales representative or WILTRON Cus-
tomer Service. If either the shipping container is
dzmaged or the cushioning material shows signs of
stress, notify the carrier as well as WILTRON. Keep
the shipping materials for the carrier’s inspection.

2-3 PREPARATION FOR USE

Preparation for use consists of checking for the cor-
rect line voltage. The line voltage selector on the
rear panel enables the analyzer to be uzed with
either 100, 120, 220, or 240Vac. Before leaving the
factory, each analyzer is preset and tagged for the
line voltage present in the customer’s area. If the
actual line voltage is different from that stated on
the tag, change the LINE SELECT switch (Figure

2.1} to the correct setting and the line fuses to the -

correct value. .

2-4 GPIB SETUP AND
INTERCONNECTION

The analyzer provides automated microwave meas-
urements via the GPIB. The following paragraphs
provide information about-interface connections,
cahle requirements, and the addressing of the
analyzer.

562 OM

Interface between the analyzer and other devices on
the GPIB is via 2 24-wire interface cable. This cable
uses connector shells having two connector faces.
These double-faced connectars allow for the paraliel
connection of two or more cables to a single device.
Figure 2-2 shows the pin assignments for the Type
57 GPIB connector installed on the rear panel.

2.42 (Cable Length Restrictions

The GPIB system can accommodate up to 15 instru-
ments at any one time. To achieve design parfor-
mance on the bus, proper timing and voltage level
relationships must be maintained. If either the
cable length between separate instruments or the
accumulated cable length between all instruments
is too long, the data and ccntrol lines cannot be
driven properly and the system may fail to perform.
Cable length restrictions are as follows:

e No more than 15 instraments may be installed
on the bus.

e Total seccumulative cable length in meters may
not exceed two times the number of bus instru-
ments or 20 meters—whichever is less.

NOTE

For low EMI applications, the GPIB cable
should be a fully shielded type, with well-
grounded metal-shell connectors.

2.43 GPIB Interconnection

The ecnly interconnection required for GFIB cpera-
tion is between the analyzer and the controller. This
interconnection is via a GFIB cable. The WILTRON
Part number for such & cable is 2000-1,

2000-2, or 2000-4 (1, 2, or 4 meters in length).

2-3



 GPIB SETUP AND INTERCONNECTION N INSTALLATION

To changa ihe line voltage from that shown on the Line )
Voltage Seisctor Module, proceed as follows: LINE SELEGT Switch

{a) Remove the power cotd from the line valtags module. INSERT

SCREWDRIVER
HERE TO OFPEN

(v) Insert the blade of a small serewdriver into the slot at
the top-gentar of the modulae, and pry open the cover. VOLTAGE

. . ELECTOR

{c) Remove tha voltage selector drum by pulling straight s LEDRSM

out.
o FUSE
(d) Rotate tha drum so that tha desired line vohtage CAVITY

marking faces out, then rainstall the drum.

(e")' Remove the fusa cartridge from the rig ht-hand
{useholder. The fuse cartridge is identified with a
whita arrow and is located beneath the voltage
salector drum,

{f) Check that the proper fuse is installed (see table).

{g) Change tc the correct fuse, if necessary, and replace
tha fuse cartridge.

{h} Close the cover, and ensure that the desired line
voltage valus is displayed through the opaning in the
coverl,

() Beinstallthe line cord.

Eusa Sizes, Ratings, and Part Numbers

Line Fusa Fuse Willtron B/N- Wiitren P/N-
Velage Area Rating Size Fuse Fuse Holder
100 Vac Japan 2A, antisurge 3AG 631-4 533-221
120 Vac USA 2A, antisurge 3IAG
220 Vac Europe 1A, antisurge & x 20 mm 631-48 £53-240
240 Vac UK 1A, antisurge 5 x 20 mm

Figure 2-1. Changing the Analyzer LINE SELECT Switch

24 | 12| CHASSIS GROUND
23 | 1ilaTN
22 1. 10l sRQ
'GR‘&?J?:; 21 | 9 LIEC
20 8 | NDAC
19 7 { MAFD
18 18 lpay
BEN } 17 s {ECI.
o gl t6 4004
RIQ7 ¢ 15 3 {noa
Doel 14 21pio2
pin 5§ 13 i Nallok|

R AT
P,

TYPE 57 MICRORIBBON CONNECTOR

Figure 2-2. Pinout for Rear Panel GPIB Connectors
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It INSTALLATION

SWEEP GENERATOR INTEHCbNNECT!O.

2-44 GPIB Address

" The analyzer leaves the factory preset to address 6.
If a different address is desired, it can he set by
entering a new address from the front panel GPIB
key,

2-4.5 Datz Delimiting

Data used for the input and output functions of the
562 are terminated as follows:

a. Output Functions of the 562;

¢ Ends of all output binary data strings are ter-
minated with EOI (End or Identify) true,

¢ Ends of all output ASCII data strings are ter-
minated with CR LF and EQL The RO
provides complete data termination and is sent
with the LF charaeter.

b. Imput Functions of the 582:

All binary data strings received by the 582 must
be terminated with EOI true with the last data
byte,

¢ All ASCIT data strings received by the 562 must
be terminated with either EQI, LF and EQL CR
LF, er CR LF and EQIL

2-b SWEEP GENERATOR
INTERCONNECTION

Paragraphs 2-5.1 and 2-5.2 give instructions for
connecting the 562 Network Analyzer to various
sweep generators.

5

2-51 WILTRON 8600B Sweep Generator

The 562 Analyzer is supplied with a dedicated 5ys-
tem bus cable (PN 2100-1) and auxillary /0 cable
(PN 806-7) for use with a 6600B Sweep Generator.
After turning power off for bath the 562 and 66008,
install the /O cable between the AUX VO eonnec-
tors of both devices. Next connect the system bus
cable between the Dedicated System GPIB connec-
tor of the analyzer and the IREE-488 Interface con-
nector of the sweep generator. The system is now
ready for operation.

562 OM

2-5.2 Other Sweep Generators

The 582 Analyzer requires interconnection with
sweep generator capable of supplying the necessar
horizontal, blanking, and dwell signals specified i
Table 1-2 Signal Scurce Compatibility (see Sectio
II1, Table 3-7 for instructions on interconnecting th
562 to othér sweep generators and frequency syr
thesizers using male BNC to male BNC cables).

26 PREPARATION FOR STORAGE
AND/OR SHIPMENT

Parggraphs 2-6.1 and 2-6.2 give instruections fo
preparing the analyzer for storage or shipment.

2-8.1 Preparation for Storage

Preparing the analyzer for storage consists of clear
ing the unit, packing the inside with moisture
absorbing dessicant erystals, and storing the unit &
8 temperature environment that is maintaine
between —40 and +70 degrees, centigrade.

2-6.2 Preparation for Shipment

To provide maximum protection against damage i;
transit, the analyzer should be repackaged in th
original shipping container. If this container is n
lenger available and the analyzer is being returne.
to WILTRON for repair, advise WILTRON Cus
tomer Service; they will send a new shipping cor
tainer free of charge. In the event neither of thes
twe options is possible, instruetions for packagin,
and shipment are given below.

a. Use a Suitable Container
Obtain a corrugated cardboard carton with :
275-pound test strength. This ecarton shoul
have inside dimensions of no less than six in
ches larger than the instrument dimensions t
aliow for cushioning.

b. Protect the Instrumeni
Surround the instrument with polyethylen
sheeting to protect the finish.

c. Cushion the Instrument
Cushien the instrument on all sides by tightl:
packing dunnage or urethane foam between th-
carton and the instrument. Provide at leas
three inches of dunnage on all sides.

8.




PREPARATION FOR STOARAGE AND/OR SHIPMENT i1 INSTALLATION

d. Seal the Container. local representative (Table 2-1). For U.S.A cus-
Seal the carton by using either shipping tape or tomers, use the WILTRON address shown
an industrial stapler. below:

e. Address the Container.
" If the instrument is being returned to

WILTRON for service, mark the WILTRON ad- WILTRON Company

dress and your return address on the earton in ATTN; Custerner Service
one or more prominent locations. For inter- 490 Jarvis Drive

national customers, use the address of your Morgan Hill, CA 85037-2809.
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I INSTALLATION

ARGENTINA

LA SLECTRONICA 5,A.L.
T.C. do Allands 430

5000 Coroba

Taisphana: {051) 15024815
Tolox: 390 51884 ENTOP AR

AUSTRALIA

Witran Pry, Lid,

Sydnay

Telophona: (408} 778-2000
Telux; 285227

Fax: (408) 7780238

AUSTRIA

WILTRON GmbH

Rudol Diesal Str 17

8031 Gllehing, Wast Garmany
Telvphonas (43} 8105.
BAIE/B055/8D58

Taiex: 841-528503

Fax: (4o 31051700

BELGIUM

HEYNEN M.V,
Badrfastraat 2

B-23500 Hayeait
Telaphona: 121 1-210006
Telex: B46-36047

Fazi 11211812

BRAML

TECELINGO TECNOLOGIA
ELETRONICA LTDA,

Rua Major Senori, 463 - 4
Andar

01222 Bag Paulo

Teluphona: 55-11-
25736452504 205

Talax: 391-01125388 PYRC BR

CANADA

WILTRON INSTRUMENTS LTo,
215 Stafiord Raad, Unit ioe
Nepean, Ontaris K2H gcq
Talaphone: (813} 726.
£800/3801/8802

Fax: (§13) 820-8525

CHINA

CHINA NATIONAL INSTRLL
MENTS IMPORT & EXFORT
CORPORATION

P.0. Box 2611

i Jiso, ErLi Kau Baifing
Talephona: Badgt

Telox: 716-22504 CMIEC CN

CHINA ELECTROMICS IMPORT
& EXPORT CORPORATION

48 Fuxing Road, Baijing
Telsphone: £1-255 713872

Talex: 716-22475 CEIEG CN

COSTA AICA
ELECTRO-MPEX, 5.A,
Acartads 620, San Jose
Talaphone: 21554

Telas: 2032645 EL£pEy

DENMARK

8C METRIC A
Skodshorgyei 305
OK-2850 Nasrym
Talsphana: (2} 804200
Telox: 855-37183

EGYpT

ALKAN ESTABY IS ENT

2! Macghg Square, Dakdd,
ARE,

P.0. Bex 1812, Cajro { 1571
Teiephana; (2) 687114

Tolax: 62700844 Al kAN UN g
#2098 EKA UN
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Table 2-1. WILTRON International Sales Representatives

FIMLAND
INSTRUMENTARIUM
ELEKTRONNKKA

P.0, Box 84, Vitida 1
SF.02831 ESPOO
Talephane: 358 {0y 5281
Tolox: 57124428 HAVLL or
857-3100155 INSTRUE
Telstax: 100155

Fax: [0} 524985

FRANCE

WILTAON .4,

B Avanua du Qusbec

Zona de Counaboauf
91851 Laa Uiz Cadax
Tolephona: (1) 64-48-55-48
Fax:{1) 63-10-45-65

WEST GERMANY
WILTRON GmbH

Audot Dissel Sir 17,

8031 Gilahing

Tel: (8105) BOS&/a535/8086
Tolax: 841-508523

Fax: (8105} 1700

HONG KONG

SCHMIDT & cO HLICH LT,
18th Floor, Grent Eagle Comro
23 Harbour Road, Wanchaj
Telaphans: {5} 8330222
Toelox: 780-74756

Fax: (5) 8918754

INDIA

HINDITRON SERY. PVT, LT,
Eros Bidg., Sth Floor
Maharihi Karve Road,
Churehgata

Bombay 400 020

Tal: (22) B125244/81 213160
81216158201 529
Talax:953-11753261 173448

HINGITRON SERY, PYT, LTD.
Field Sarvics Cantre

15 Commurity Cenlra
Panchshiita, Parkj

New Defhl 110 017
Telaphane: 553397

Taiax: 0314590

HINDITHON SERVICES PVT.
LD,

Srinath Carrplex, Sth Floor
1-146680 to 1-1-58111

Sarojini Devi Road
Sacunderabad 560 003
Telephane: {aity code) 821117
Telax: 0155575 NiMA [y

HINDITRON SERVICES PVT.
LTD. \
Offica No, §

Shantinketan, sth Floor
Cumac Strmel, Caleutta
Talaphane: 130) 434032477541
Tolex: 021-4153 HespL iN
Cable; FLLIKH IND-Caleutta

HINDITRON SERVY, Py, LTB,
3444 Rajmahal Vilas Extpn,
Bangalora 560 00§

Telaphana: {gity code) 33130
Telaix: B45-741

IMDONESHA
PTCENTROMIX

Talephona: {<1) B24Qa7
Talex: 706-4821g

IRELAND {Southem)

ATRON ELECTRONICS 11D,
[Avalac Group}

Lynweod Houss, Ballinteer Road,
Dubiin 16

Telephcna: 453-1-
888433988798

Totex: 852-80662 ATRN E]

ISRAEL

RACOM ELECTRONICS, LT,
PO Box 21920

Tol Aviv 51210

7 Kehiiat Sajoni] Bt, Tel Aviv
89513

Telaphona: (3) 491922

Telax: 822.33808

Fax: {9) 48157

ITALY

WILTRON Sp.A,

Via E, Vitonini 129
03144 Roma EUR
Telophang: {06) BOOS1 71
Fax: (o8) 5005273

WILTRON Sp.A.

Centro Dirazicnale Collaoni
Palazze Andromeds 2

2041 Agrais Brianza, Miang
Telephona: {02) 851871

Faz: (02) eosssas

JAPAN
WILTHON K K.

§ Chora, 29-20, Shiba,

Mia Blag. 6F, Minatoku Tokyo
108 Tel: (03 7980411

Fax: (03) 798-0416

WILTRON KX,

Folaphone: {045] 316-0381 H Fax:

{045 3180330, Yokohama

KOBEA

WILTRON Ce,

Seout

Telaphana: (408) 778-2000
Telex; 285227

Fax: (d0g) T7B-0RAKUWAIT

Kuwar

TARED COMPANY

P.0. Box Safat 20506, 13065
SAFAT

Talsphone: 4561 DO/308045
Tolsx: 853-22315 KT
Fax: 885-2436100, 2430045

LUXEMBOURG
HEYNEN H.V.
Badrijasimat 2

B-3500 Hasasit, Balgium
Tolephane: 8851-ga1 11
Talex; B46-00047

Fax: 11211872

MALAYSLA

MECOME MALAY_SLA SDN BHOD
Lot 20, Jalan pa5 *

48100 Pataiing Jaya, Salangor
Tolsphane:(oaj 743422

Telax: 784-07754

Fax: (03 77434174

MEXICH

MEXITEK, 5.4,

Eugenia 408 Captos, 2y 3

Col Dl Valls, Daieg. 8. Juaraz
Apdo. Poatal 12-1012 3100
Maxica, DLF,

Telaphona: (£} 360610

Talax: 383-177329p MEXIME

NETHERLANDS

Heynen 0.y,

P.0. Box 1B, 8550 AA Gannep
Telephona: {B851) 96111
Tolox: B44-37202

MEW ZEALAND

Wiltran Pty, Lid.

Sydnay

Tolephane; (408) 778-2000
Talex: 285227

Fax: (408} 7730290

HORWAY

HUGQ RigC as5 TEKMiSK
IMPORT

P.0. Box 33 Vohsenskogan
N-0708 Ogla 7

Talaphane: {2) 142835
Tolex: 856-78215

PAKISTAN

SUPERIOR ELECTRONICS Ag-
SOCIATED

B-38 Blodk H

North Masimabad, Karachi 23
Telephone: (21) 13655

Cabie: SEACONSULT Karachi

PERU
IMPORTACIONES &
REPRESENTACIONES
ELECTROMICAS 8.4,

Avda Franklin D, Rocagvet 105
{Edivizio Rimac) Lima
Telaphona: {14} Z72078

Telsx: 204 25585

Cable: IRENG

PHILIPPINES

PHILIPRINE ELECTRONIC [N-
DUSTRIES, INC,

P.0. Box 438

Mahati Commercial Contar
Makati, Meuo Manils
Telephona; {2) 879928

Telox: 74222008

PORTUGAL

OECADA ESPECTRAL-EQUL
PAMENTOS DE ELECTRONICA
E CIENTIFICOS, sARL

Av. Bombeins Voiuntarias, Late
1028

Mirs.!lomm.l'gss. 1465 Linkaz
Tail:{o1) 410—5420.!’6073-’8095
Talex: 832-16515

Fax: 35114101844

QATAR

TRADING AND AGENCY 528V,
P.0. Box 1884, Doha

Talex: 857-4325 TRAGS OH
Fax; §74-420085

SAUDI ARABIA
ELECTRONIC EQUIPM ENT
MARKETING CO,

P.0. Box 3750, Hiyadh, 11481
Telephane: (1) 4771850
Talox: 928201 120

Fax: 96614785140, 4783862

SINGARORE
SINGAPORE ELECTRONIC &

ENGINEERING (PRIVATE]}, LTD,

24 Ang Mo Kio Straet g5 .
Industiial Park 3

SBingapare 2055
Telaphon: 4683555

Talox: 786:21501

Fax: 4553813

INTERNATIONAL SALES REPRESENTA TIVE.

SCUTH AFRICA

PHt ELECTFIONICS

PO, Box aarz7, Braminy 215
Tobt (11178631 707503131
F7BEI72 Tatax: 424400 S
Fax: {113 7881807

SRAIN

UNITRONICS, §.A. Plaze

Evpana, 18 Tomy da Madrid

PL 12, O, 8. Madrig

Telaphane: {01) 2425004

Talax; 83146738

Fax: (01) 2494008 {Magrid) (03
(Barcalona)

SWEDEN

WILTRON Af

Box 247

Jagerhorna vag 19
5-127 45 Skarhoimap
Telephone: {08) 7405840
Taiox: 854-8135089

Faz: (8) 7106940

SWITZERLAND

AMOTEC ELECTRONIC AG
Bushiste. 1/9.0, Bax 43
CH-8125 Zollinsrberg
Tolophana: {1} 3815801
Tolax: 84581600g

Faxr (1) 391-56-33

TAIWAN
Wittran Ca. {1d,

SF-QNo.iﬂB,S&.2F’mand|H
Taipei

THAILAND

DYNAMIC SUPPLY ENGINEER
NG R.OLR,

12 301 Pasana, Exarnai
Sukbumvit 63, BKK 10118
Taleghone: (2} 914434

Tolox: 788-82455

Fax: (2) 3811457

TURKEY

TEST MUHENGISLIK VE
MUSAVIALIX TICARET LIMITEL
SIRKETI Seht Adem Yaviz
Sokak Mg, 8417 Kizilgy, Ankara
Telaphgna: {41) 18-05-58
Telex: 82146147

UNITED ARAH EMIRATES
SALEM HILAL THARISH AL
MANSOURI ENTERPRISES
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1. POWER ON/OFF: Turns the instrument on and off.
When prassed to ON, it initiates an instrumaent self test.

2. INTENSITY: Adjusts the intansity of tha display.
3. GRATICULE ON/OFF: Turns the display graticule on
and oft. Tiek marks showing where the graticule lines

would be are displayed when the graticule is off.

4 MENU Up and Down Keys: Moves the menu curscr
up ar down to indicate menu options on the CRT.

5. SELECT: Implemants the menu option illuminatad by
the MENU up and down kays.

6. R1 Cannactor: Provides input for Channel R1.
7. B2 Connectar: Providas input for Channs! A2,
B. A Connector: Provides input for Channel A
9. B Connector; Provides input for Ghannal B.

10. ENHANCEMENT Keys and indicatora: Allows for
data averaging, and smoothing.

11. CURSOR keys and Indicators: Selection and move-
mant of the Cursor and Relative cursor line on the
display and selects the measuremient channel.

12. HARD COPY Keys: Inftiates a hardcopy printout of
measurement results ‘o a printer o plotter in aither
graphic or tabular. form. The MENU switch displays
the avaiiable options on the CRT.

13. GPIB indlcator and Key: Key raturns the analyzer
to local {control panai) operation and allows the GPIB
address to be set. Indicator is it when the analyzer is
in the GFIB mode.

14. DATA ENTRY Keys and Knob: Enter numsrical
datz. When Cursor is on, knob moves the cursar.

15. HOLD: Freazas the data, which can then be manipu-
fated (1} by adding or changing limit or markar values
or (2) by changing offset or resoiution valugs. in-
dicator is 1t whils the data are frozen, which ceeurs
whan the HOLD or START PRINT keys are activated.

16. DISPLAY Kays and Indicators: Control natwork
analzyer and displayed tracs functions.

17. SYSTEM FUNCTIONS Kaeys: Save and recall fromt
panel setups, salf test the analyzer, reset the front
panel to factory saiectad settings, set the numbar of
data points, set autozero mods, set GPIB addrasses
for source and picttar. Also allows setting of other
configurations such as iabelling and ramp output,
when not connacted 1o an intelligent sweepar.

18. CRT: Displays Channel A, B, R1, or A2 analyzer
paramaters, and control and calibration menus.

Figure $-1. Model 562 Scalar Network Analyzer Front Panel Controls

3-2 562 OM




SECTION NI
FRONT PANEL OPERATION

31 INTRODUCTION

This section describes:

1. The operation of the 5g2 Scalar Network
Anslyzer using the control panel controls.

2. The controls and rear panel connectors.

3. How to make transmission, return loss,
power, and alternating setup measurements,

4. How to check that the instrument is operating
properly.

3-2 CONTROL PANEL CONTROLS

Operaticn of the control panel controls is deseribed
in Figure 3-1 and in paragraphs 3-2.1 thyu 3-2.8

3-21 CRT Display (Figure 3-2)

The CRT displays the measurement traces, the
present settings for the 562, cursors, markers, Limit
lines, menu options, and the frequency source
parameters.

a. CRT Screen
Displays channels 1 and traces as set up in the
display channel menu. If the source is alternat-
ing settings or frequencies, then trace 1 displays
the main setting and trace 2 displays the glter-
nate settings.

b. NETWORK ANALYZER Settings
The two lines labeled “1” and “o” across the top
of the screen display the type of measurement
selected and the offset and vertical resclution
values set for traces 1 and/or 2.

¢. SOURCE Information
Souree information is displayed in the box in the
top right side of the sereen. This box displays the
source model number, or “ALTERNATE SETUP”
when an eliernating setup has heen selected, or
“HOLD” when the instrument is in the HOLD
mode,

NETWORK
ANALYZER SOURCE
o o SQURCE
SETTINGS (1. reawsnsey ke 25 amvolv_ BESET -i7-lee | gSuad MODE
LINE-L ] T\ ﬂ ﬂ n ﬂﬁ hf M /1‘-?\ ) :’ CURSZR TRACE 2
mace LU T T orr erenence
AC ; : s IEIRES o2 LINE *
INDENTIFIER i A | L zees o
TRACE 1 ] MESSAGE
REFERENCE ,l | | { Seoe:  AREA
HNE | | Lo
2, 0c2es SHz
LOwW LIMIT-;-........l.I.. L ONTAYA S —
N T
—— | / INDENTIFIER
] 2
i ACTIVE
SOURCE | | i f . MARKER
SETTINGS Fl. B, 00D GHz 2 CHzsD)v F2: 1B, 00D GHz
401 pus LEVEL: =5, 0 ugm
" REFERENCE LINE SAME FOR BOTH TRAGES,

Figure 3-2. Typical Model 562 CRT Display

562 OM
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CONTROL PANEL CONTROLS

il FRONT PANEL OFERATION

d. Source Freguency and Power and Horizon-
tal Resolution (Graticule) Seltings
The three lines along the bottem of the screen
display (1) the source start/stop frequencies;
(2} the alternate setup start/stop frequencies
{see Table 3.3} or power sweep values if power
sweep is selected; (3} the RF power setting and
horizontal resolution {(Graticule) of the dis-
played traces.

In the normal-sweep mode, the horizontal
resolution and inteiligent-graticule divisions are
sutomatically chosen for optimum display of the
selected frequency-sweep width. In the alter.
nate-setup mede, the graticule is fixed at 10 ver-
tical and 10 horizontal divisions.

3-2.2 SYSTEM FUNCTION Keys (Figure 3-3)

The SYSTEM FUNCTION keys are deseribed in sub-
paragraphs a through c.

SYSTEM FUNCTIONS
SAVE/ SELF SYSTEM
RECALL TEST MENU

H I e

Figure 3-3. SYSTEM FUNCTION Keys

a. SAVE/RECALL Key
Displays a menu (Figure 3-4) that lets the
operator SAVE the current control panel setting
inte memory locations 1-8 and the setup plus

calibration and trace memories into memory
locations 1-4, RECALL any of nine stored front
panel setups and or calibraticn and trace
memories , or PREVIEW any of the nine stored
setups. The MENU UP/DOWN switches (Figure
3-1) in conjunction with the MENU SELECT
switch, is used to malke the selection. Should this
key be pressed and then not wanted, the DATA
ENTRY CLEAR (Figures 3-11) key can be used to
cancel the key action.

SELF TEST Key
Initiates a self test of the analyzer and scurce if

it is connected to the GPIB. If the analyzer fune-

tions properly, the screer: displays “ALL TESTS
PASSED.” If the self test revenls a problem, the
sereen displays a fallure message.

SYSTEM MENU Eey

Displays & menu (Figure 3-5) that lets the
operator use the MENU SELECT key (Figure 3-1)
to either restore the factory-selected control
panel settings; select the number of frequency
data points; set the GPIB addresses eof the
sweeper, or plotter; or select either RF OIN or RF
OFF (during refrace) according to the sweeper
used. Also, if there is no intelligent link to a
source, manual labelling, & ramp output and
sweep modes may be selected.

If o 6600D 1s on the dedicated bus, then the 562
is automatically configured to the 6600B RF
retrace seiting to provide correct 562 autozerc-
ing. {This function is not presented as a menu
option.)

SAVE/RECALL SAVE or RECALL PREVIEW
MENU
FRONT PANEL
SETUP ONLY
RECALL y > (1109) FOR SETUP
‘ ENTER 1-9
SAVE CALIBRATION
TRACE MEMORY FOR INDEX
PREVIEW AND SETUP ENTER .
{1- 4 ONLY)
A PRESS 0
USE § THEN TO EXIT
ENTER MEMORY
NUMBER
USE § THEN
PRESS SELECT

3-4

Figure 3-4. SAVE/RECALL Kay Menus
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HI FRONT PANEL OPERATION

CONTROL PANEL CONTROL <

—

FREQUENCY
DATA POINTS

101
> 201
401

USE § THEN
PRESS SELECT

$62 Factory-selacted sattings:
Channel 1:TRANSMISSION

Channe! 1; OFFSET: 0.0 dB

DEDICATED
SYSTEM
SYSTEM MENU Ll il
ON
OFF
SYSTEM
INTERFACE » ADDRESSES
SOURCE = §
DATA POINTS PLOTTER= 8
RESET _USE4& THEN
(CAL DATA IS PRESS' SELECT
RETAINED)
USE § THEN
PRESS' SELECT
SELECTION ONLY (NO DISPLAY)

i Channel 1: RESCLUTION:10 dDivision

H Channel 2: RETURN LOSS

H Channal 2: OFFSET: 0.0 dB

i Channal 2: RESOLUTION; 10 d&/Division

i FREQUENCY DATA POINTS: 401

i Note: The factory seftings on the signal sourcs
i are depandent upon the source specifications.

s
'
'
'
'
)
1
i
|
4
'
'
P
P
t
t
i
i
1
i
'
'
.

Figure 8-5. SYSTEM MENU and Factory-selected Settings
3-2.3 DISPLAY Keys and Indicator a. CHANNEL ON/OFF Key and Indicator

(Figure 3-6)

The DISPLAY keys and indicator described below are
the same for both channels. Generally, with the ex-

ception of DISPLAY ON/OFF and AUTOSCALE, k.

should one of these keys be pressed and then not
wanted, the CLEAR (Figure 3-11) key can be used to
cancel the key action,

DISPLAY

1 CHANNEL

e o7 o[

[ | avtosoae [
[ 1 umrs L]
L1 wew [

Figure 3-6. DISPLAY Keys and Indicators

562 OM

2 c.

OFFSET/ d.
] RESCLUTION ]

Key turns its associated trace and reference lin
indicator on or off (Figure 3-2). The associater
indicator is lit when the trace is on.

OFFSET/RESOLUTION Key

Displays a menu (Figure 3-8) that lets the operato
select OFFSET and RESOLUTION. Pressing
SELECT when the curser is on automaticall:
sets the offset to put the trace at the cursor +
the reference line;

AUTOSCALE Key
Sets the assceiated trace at optimum offset an
resolution values for viewing the measured data

LIMITS Keys

Allows the operator o use limit hnes that may b
used to establish go/no-go data limits (Figure 3-9)
Limit lines may be either single lines or complex
Complex Limits allow for setting up to ten dif
ferent values for both the upper and lower limi
lines,

MENU Key

Displays a menu (Figure 3-7) that allows th
operater to: select the measurement type (trans
migsion, return loss, SWR, volts, or power), viev
the calibration, select the input, move the refer
ence line, or obtain access to trace memory.



SONTAROL PANEL CONTROLS It FRONT PANEL OPERATION

GHANNEL 1 ANNEL 1 NOTE
INPUT: A SgltIECT E!%PUT Lisa the DATA ENTRY rotary knob to reset tha REFERENGE
. LINE to anothar graticule line. The reference line is the peint
NON-HATIO: about which the Tace axpands veriically with different resolu-
A fion values; it can be set to any graticuls line. Frass DATA \
TRANSMISSION B ENTRY CLEAR to raturn to the measurement moda, /?%E
URN Rt 2
RET SWHLOSS R CHANNEL 1 CHANNEL 1
TRACE MEMORY TRACE MEMCRY
POWER
X STORAGE MENU
VOLTS RATIO: *
A/R2
TRACE MEMORY B/R2 OFF WITH
REF LINE
SUBTRACT THACE DATA
USE ¢ THEN ** Only appears in TRANS- MEMORY
PRESS SELECT MISSION or RETURN LOSS COMPLEX
(dB or SRW). ON HIGH LIMIT
' . OFF
* SELECTION CNLY » THACE MEMORY COMPLEX
{no faflowing meny) STORAGE MENU LOW LIMIT
CHANNEL 1
REFERENCE
"~ LINE
__ YOLTS MODE . CN
OFF
»| VOLTAGE MODE
CABLE MUST USE KNCB
BE CONNECTED TO ADJUST
TOINPUT A POSTION
PRESS CLEAR
PRESS CLEAR * Aor B, as selacted. F};’li-iSElNED
Figure 8-7. DISPLAY MENU Key Menu
CHANNEL 1
OFFSET —» OFFSET: Use the keypad or rctary knob to sst
wene OB the vaiua of the refsrencs line. Values
' {rom 0.0 dB to £99.9 dB, in increments of 0.1 dB,
RESO:’-gBR!N' are possible.
e ——  RESOLUTION: Use tha keypad or rotary knob to
PRESS SELECT TO . set the display vertical rasolution. Vaiues from 0.1
MOVE TRACE AT to 10, in incraments of 0.1 dB, are possible when
CURSOR TO using the keypad. The rotary knob allows
REFERENCE adjustments in 0.1, 0.2, 0.5, 1,2, 5, and 10 dB
LINE * values.
» SELECT: Pressing sslect with the cursor an
* Actual message displayed will depand moves the trace displayed at the cursor to the
on curser funclions selected. referanica line.

Figure 3-8. OFFSET/RESOLUTION Key Menu
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It FRONT FANEL OPERATION

CONTROL PANEL CONTROLS -

CHANNEL 1
LIMITS MENU CHANNEL 1
COMPLEX CHANNEL 1
LIMITS COMPLEX
HIGH LTS
SINGLE LINE
LiMITS ENTER HIGH
ON SEGMENT X
COMPLEX OFF >
LIMITS FREGUENCIES:
ENTER LOW XX00XX GHz
TEST ON XOOXXAX GHz
FOR LIMITS OFF
LEVELS:
MAIN MENU XXX dB
" X.XX dB
USE ¥ AND
SELECT NEXT SEGMENT
. CLEAR
USE ¥ THEN
PRESS SELECT DONE
1 CHANNEL 1
LIMITS
HIGH LIMIT
TESTING x'ngdB
FOR LIMITS OFF
LOW LIMIT
CHANNEL 1 AXX 6B
PASS ON
FAIL OFF
CHANNEL 2 MAIN MENU >
PASS i
FAIL USE w AND
SELECT

562 OM

Figure 3-8. LIMITS Menus






{lf FRONT PANEL OPERATION

f. CALIBRATION Key

Displays a series of instruetions (Figure 3-10 on
facing page) that guide the operator through the
calibration eycle, The calibration sequence is
determined by the messurements chosen, This
key also ellows low level trim to be performed
{when required), and allows entry of detector
offsets. Low level trim is required when retrace
RF is ON or VOLTIS mode is selected,

Detector offsets allow a dB offset to be set for
any of the A, B, Ri,or R2 datectors. These values
remain in memory, even after the 562 is reset
and powered down. The cffsets are only cleared
by entering “0dB”", If any detector offset is active,
a status meassags displays at the bottom of the
Ecreen, '

g. UNCAL Indicator
Lights when either measurement trace is
uncalibrated.

k. BEGIN Imdicator
Lights at the beginning of the calibration.cycle
and remains it until the cycle is completed.

3-24 DATA ENTRY Keys and Knob
(Figure 3-11)
The DATA ENTRY kays and knob are described in
subparagraphs a through d.
a. Knob
Enters variably adjusted measurement values
{e.g. cursor position, offset, resolution, ete.).

b. Keypad
Enters diserete measurement values.

DATA ENTRY/CURSOR

E ENTER D
] ems[

L2 L= [ [s ]
L7 s Jle I e ]

|1
| s

Figure 3-11. DATA ENTRY Ksys and Knob

562 OM

¢. ENTER Key
Terminates data entries made from the keypad.

d. CLEAR Key
Clears entered value, if pressed before the
ENTRY key. Also clears g displayed menu, entry

errors, complex limit segment identifiers, anc
cursor NOT FOUND message.

3-2.5 HARD COPY Eeys (Figure 3-12)

The HARD COPY keys are described in sub-

paragraphs a through e.

a. MENU Key
Displays & menu {Figure 3-13) that allows the
cperator to select the printing of any of the fol-
lowing:

* The graphic display.
s Atabulation of the measured values {o a printer.
# The graphic values to a plotter.

® Complex limit values in tabulated form.

b. START PRINT Key
Freezes the displayed data and starts printing
it. The type of printout then obtained, graphic or
tabulated, is based on the last DISPLAY MENLU
key item selected.

e. STOP PRINT Key
Stops printing the data immediately. In the case
of plotting, the end of a data string is finished
and the plotter left in a reset state.

HARD COPY
START  STOP
MENU  PRINT  PRINT

[ A B

Figure 3.12. HARD COPY Keys



i FRONT PANEL CPERATION

CONTROL PANEL CONTROLS

HARD COPY
MENU ~

P

PRINT GRAPH

PRINT GRAPH;: Prints the

ENTER TITLES

TABULAR:
26 POINTS
51 POINTS

101 POINTS
201 POINTS
401 POINTS

MARKERS ONLY

PRINT LUMITS
PLOTTER

USE ¥ THEN

SELECT TITLE TITLE
TO ENTER ENTRY on-scraen graphic.
: TABULAR: Data is printed
I—_ r for the number of tabular
IDENTIFY P ABCDEFGH!JKLM fraquency points selactad.
nannn NOPQRSTUYWXYZ | ENTER TITLES: Allows the
o 2345?,759 operater to enter alpha-
nr?ﬁ:Enn Mo # (B le>? numeric information related
o CLR DELDONE | "ot oiots displ
TEST DEVICE > d:.ta ona g.ra::;\tiis ;:slzt?g? ‘
rnnan R USEKNOBTS | pLOTONLY: Usedto
PRESS CL.EAR ” THEN PRESS customize z plot; also lists
WHEN FINISHED ENTER optians. The manu, shown
A below left, aliows special
USE ¥ THEN OR USE jeatures to ba ploetted.
PRESS SELECTJ KEYPAD MARKERS ONLY: Prints
J out data at each of the
marker points.
o
: PRESS
PLOTTER START PRINT
MENU * FOR =
HARD COPY o

PLOTALL
ENTER TITLES

PLOT ONLY:

GRATICULE
TRACES
TITUNG

CURSOR INFO

PRINTER
A
v

yse  THEN
PRESS SELECT

¥

PRINTER/
PLOTTER NOT
READY

s Tha MENU key wikt toggle betwosn
these wao menu selectens.

Figure 3-14.

Examples of hard eopy printouts 2

Figure 8-13. HARD COPY Menu

re shown in
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CONTROL PANEL CONTROLS

Idwtity &7 214 Tt Dirvtome F281 e, 22-11-98 SOURCE UILTRON B2 Scaiar aaiuars Anatrier
Iv FWRO=sEM) R1) 0.l o8 OFFSET =17.0 48 nniTE
2y TRANSMSEN (B/RI} E. @ o0y OFFSET 20,0 o8 Idertafy i DET DIR Date @ If-r1-pg
Taot Devies @ Exzl Scurce @ GEATQ
FREQUENCY 1tPOUNER 2: TRANSMISSION
el E-HEME TR QALY
b \\ Brro L 417002 3 L L, abaaa a8
] LLH . EL SRS 113
m Gy . dBe .. 19,84 48, - WARLER
\ 2 FA \\. Brez 98= L L L+ld.84 2p
=] V{ Brz 5 aBe . #1378 4E
. . 21 Ehz BE= .19, %@ gE
‘ Bz, din S 19.TE o8
Gl - L - -1B,E7 4p
/ \ I ( BHI . . L N
V L BHT ., ofn . . 42B.6§ =6
T dim .. L 420l30 pa
LI™IT TESTE L] m . . .+7)1.EE oB. - + o« . JMARKER
2 df- . .. Lsl1.E% =B
I+ - Foss - afik L, LeT8.4E gg
dhin . .*i8. 1k gE
L LT
ofin - . . Lel%11 g8
b u dBm . . . _s11,35 4
Flv 0.700 GHz S00 WeTIY F2, 3.500 Shx g8 . L L, +§.8E of
400 pra LEVEL: ~10,0 oEm L=ty
M3 - - =9.BE dH. b . + - HARKER
bind - EEEEEIRETY -1 - B, .. JRRRKER
HE - « o« =8.77 pH. . 1« JPARKER
M . - . -8.BE dB. . 000G ocaa PARXER
Lk 5 + o m19.9B 48, G MARKER
Ens1 - w1720 dfim coe TR e ol L L, - LACTIVE
ffffffffff Syatem Lomg:tions e
Craanel 1 Cheznrpl T fnafyrer
High Lemiq =18, E7 af LR . dmesthing L
Lem Lamis =17.65 gk == aft .- L T aff
Limit Teatungr - parr - = afil - Aulerorg RF ofr
Curzor - wff - = aff ==
e = Bfd - == i —- o of F == Bgragimn
Delia Fradeod: == gff - == afr Fimyns == off -- -
at — alf = Y Fimg - ert ——
Beeestor offaoia: Ar 2,00 B B: «.0@ 98 Fi: ~2.88 db Rl »@.00 og
Foge @ |
VILYRON 557 Scalar Metwork Anmlyres
Identsfy CET QIR Data : 22-11-88
Tent Davice 1 EXNal Seurce : BEATR
FREQUENCY 11ROWER ZiTRANSMISSI DN
L-MEHY (R tBARYY
'
L1} 19038 EHz ., .-17.22 dBm . . , +12.83 dB. N . MARRER
n I.0008 BHr . L1708 dEm L, L Le2.07 o, . A e e e e MARKER
ni 3. Bd0d GMr | i T I I T + o+« . MARKER
L] T8 GHr ., .- 17,77 pEe . . B e - . P . .+ =MARKER
L) 3.1800 GHr . . .=17.77 o84 N =SB WB. . L., ., . ., PMARKER
rE 1. 1 GHr . 1778 e L . -7.88 gB, DI « + MARKER
Lard J.amdd GHz SmETURD B | . -H.73 ga. « 1 JHARKER
ing; 3.5008 GH2 AT TR dBe L L L L T TT 8, ’ ACTIVE

Figure 3-14. Hard Copy Examples
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- CONTROL PANEL CONTROLS i FRONT PANEL OPERATION |

3-2.8 CURSOR Keys and Indicators (Figure
3-18) ® The minimum or maximum value of test data on
either trace {depending upon whether CH1 or CH2

The CURSOR keys and indicators are are shown in the was selected).

figure below. 7
® The amplitude on either trace to the left or right
of the main cursor position at the frequencies
CURSOR whare the test data are equal to the entered value
of X 4B or dBm (relative cursor off], or “delta” dB
FUNCTIONS with the relative cursor on.
¢ Abhove and below the present main cursor position
CURSOR at the frequencies where the test date are equal
MEASUREMENTS to the entered value “X” dB {relative cursor off), or
O l:] CURSOR CH the “delta” dB (relative cursor on).
R & The next highest frequency marker.
O B RELATIVE cHz e The freguency of the active marker.
_ CURSCR
ON/OFF
CHANNEL CURSOR
Figure 8-15. CURSOR Keys and Indicators MOVE CURSOR
_ TO 1: XX.XX dB
a. CURSOR ON/OFF Key AT 2: XX.XX dB
Positions the main cursor to the frequency point MINIMUM - XOXXXX GHz
it was at when the functicn was last used. There- NEXT MKH =» >
after, it is continuously variable with the tuning ACTIVEMKR  — PHEgS ﬁE!il_?_CT
knob, or it may be positioned at the next marker R T
by pressing the SELECT key if this option was B MARKER
last selected from a CURSCOR measurement SET SEARCH  b—
menu. The frequency and amplitude of the test PAHAMETERS USE KNOB
data at the cursor on both traces are digitally UsE A THEN TO MOVE
- CURSOR
displayed. PRESS' SELECT
b. RELATIVE CURSOR Key
Positions & relative cursor on the screen. The * e
main curser will then move as the tuning knob +
is varied, or it will advance to the next marker ' | ToFROM CURSOR
if the SELECT key is pressed. To establish a new SEARCH Menu (See
reference, the main and reference positions may : Figure 3-17).
be reversed by pressing the ENTER key. The * Via GH/GH2 keys
difference in amplitude and frequeney between Hf ssiacied.
the reference cursor and the main cursor pasi- Figure 3-16, CURSOR MEASUREMENTS
tions on the test data are displazyed for both Menus (with RELATIVE CURSOR off)
o traces.
2| e CURSOR MEAUREMENTS Key
- (Figures 3-16 and 3-17)-
Ll Pressing this key brings up a menu that lets you
;‘ move the cursor quickly to any one of the following
jfj}[zé points on the screen:
.
3-12 - b2 OM
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CONTROL PANEL ‘coumo.'_:

CHANNEL 1 * CURSOR CHANNEL 1+
MOVE CURSOR 5 C;U:)?EBR HELATIVE
TO A m SEARCH VALU
_ XXXXXX GHz XXX dB .
MAXIMUM
MINIMUM RELATIVE SEARCH TYPE
NEXT MKR 1: XXX dBr LEFT
4B SEARCH BANDWIDTH
{RELATIVE) PRESS SELECT
FOR NEXT |-—— MAIN MENU
SET SEARCH  |— MARKER *
PARAMETER "
PRESS ENTER USE THEN
¥
TO EXCHANGE PRESS SELECT
B REF < CURSOR
* CHAN1CHAN2, as selected. NCTE: Press CLEAR to axit the HOLD
Via GH1/CH2 keys mods; prese any other menu kay
o axit this seties of menus,
Figure 3-17.

3-2.9 ENBANCEMENT Keys and Indicators
a. SMOOTHING Key and Indicator

Kay provides two levels of filfering, MIN and
MAX, that improve the display at low-signal
levels. The OFF indicator lights when no smooth-
ing (lew-level filtering) is supplied.
AVERAGING Key and Indicator

When you select averaging, 4 to 256 successive
sweeps can be averaged to smooth the trace dis-

play. The AVERAGING Menu is shown in Figure
3.18.

AVERAGING

AVERAGE OVER
4 SWEEPS
8 SWEEPS
16 SWEEPS
32 SWEEPS
64 SWEEPS
128 SWEEPS
255 SWEEPS

CURSOR MEASUREMENTS Menus (with RELATIVE CURSOR on)

3-2.8 GPIB Imdicator and Kéy (Figure 3-19)

GPIB

RETURN TO
REMOTE LOCAL

® [

Figure 3-18. AVERAGING Menu

562 OM

Figure 3-19. GPIB Indicator and Kay

REMOTE Indicator

Lights when in the remote (GPIB) mede (Figure 3-20;
When lit, 2 merm providing GPIB status appear:
at the bottom right side of the screen.

RETURN TO LOCAL Key |

If pressed while in the GPIE mode, the analyze:
returns to the loeal mode. This occurs unless the
local lockout (LLO) message has beer
programmed, in which case the key causes nc
action. If pressed while in the local mode, the
anzlyzer’s GPIB address displays in the MENL
area of the screen. It can be altered by entering
a new value from the numeric keypad and press
ing ENTER. The new address is saved on powe:
down and RESET.

3-1




REAR PANEL CONNECTORS

It FRONT PANEL OPERATION

Associated indicator lights indicate 582 status.
From lsft to right thess are: Remota Maods,
Talking, Listening, generating an SRQ, or is in
the Local Lockout made,

GPIB
STATUS

T L LL

R S
¢ 0 0 0 9
Figure 3-20. GPIB Status Display

3-3 REAR PANEL CONNECTORS

The rear panel contains multipin GPIB and printer
connectors, the line voltage module, and additicnal
input/output connections. The line voltage module
and GPIB connector are described in Section II; the
printer interface and the additional input/output
connections are described in Figure 3-21.

34 MEASUREMENTS WITH THE 582
SCALAR NETWORK ANALYZER

The 582 Scalar Network Analyzer can be used to
make transmission loss or gain, return loss, absolute
power, SWR, volts, alternating setup measurements,
or special custom measurements using TRACE
MEMORY,

34.1 Transmission and Return Loss
Measurements

How to make a transmission and yeturn loss meas-
urement is described in Table 3-1; a test setup is
shown in Figure 3-22. :

342 Absolute Power Measurement

How to make an absolute power measurement is
deseribed in Tahle 3-2.

34.3 Alternate Setup Measurements

How to make an alternate setup measurement is
described in Table 3-3. The alternate setup mede is
controlled thru the 6600B Sweep Generator control
panel.

3-5 OPERATIONAL CHECECUT

The 562 Scalar Network Analyzer undergoes a com-
prehensive self test when turned on or when SELF
TEST is selected, If the CRT displays “ALL TESTS
PASSED,” the internal circuits are operating proper-
ly. How to perform an operational check is daseribed
in Table 3-4.

3-6 ERROR MESSAGES

Upon turning on the equipment or selecting SELF
TEST or RESET, the analyzer undergoes a com-
prehensive self test. If the self test passes, the mes-
sage “ALL TESTS PASSED” displays; however, if
any part of the self test fails, an error message dis-
plays. Additionally, a control panel LED flashes. A
different LED flashes for each fault. The LED coding
for fault detection is shown in Table 3-6. This coding
makes it possible to locate a fault even if the CRT
has failed or is switched off.

If an intelligent source is used, the 562 directs it to
perform a self test as well.

3-7 562 ANALYZER CONNECTIONS TO
WILTRON SWEEP GENERATORS

The 562 Scalar Network Anzlyzer may be used with
various WILTRON and other sweep generators.
Table 3-7 lists many of the models that may be used

with the 562 and the interconnections required.




H FRONT PANEL OPERA TION

REAR PANEL CONNECTION

@

WARNING
ARV B e
i
pr
Fon Sht
TO O e PERZCgE

LK VTAGE 1. i,
e 1

TN L4 at
TRNGLY T4 a5

1. GPIB CONNECTOR: Ses Figure 2-2, pags 2.4

2. DEDICATED GPIB: Connects 562 to signal saurce
and plotter,

3. AUX /O: Connects 582 to WILTRON 68008 Sweap
Generator, 57004 Swept Frequency Synthesizer, HP
83508 Sweeper, and HP 8340A/8341A Synthesizars,

4. PARALLEL PRINTER INTERFACE: Frovides stand-
ard Centronics paraliel interfacs with a printar,

5. LINE VOLTAGE MODULE: Se¢ Figure 2-1, page 2-4.
8. SWEEP DWELL QUTPUT: TTL-Low signal stops

Swaen. Swesp continues whan signal is removed,
BNC connedior,

7. BANDSWITCH BLANKING INPUT: Accepts + 5v
signal soincident with bandswitching points. BNC
connector,

8. RETRACE BLANKING INPUT: £5V causes retracs
o occur. BNC eonnector.,

9. HORIZONTAL (SWEEP RAMP) INFUT/OUTPUT:
0 10 +10V nominal, +12V maximum input. BNG eon-
nector, 100 kQ impedarce, When selected, can also
provide a 0-10 V output,

10. SEQUENTIAL SYNC INPUT: +3.5V to +10V blanks
trace during retrace or bandswitching. ~3.5V 1o —10V
dafines a marker which, when in the rangs of —8V Io
—10V, is an active marker. BNC connector, 10 k{2 im-
pedance,

11. VIDEO MARKER INPUT: +2v te +10V peak input.
BNC connector,

Figure 3-21. Location of Rear Panel Connectors _

'OM
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MEASUREMENTS TEST SETUP 1 FRONT PANEL OPERATION |

NOTE:

Deafault GPIB Addresses for Pictter (8)
and 66008 {3) - Change If Need

From Systam Menu

|
PLOTTER (K Required) 1 MODEL 2225C
SWITCH SETTINGS
[ |
\ W 1
i

MODE 12345678

sweer ol

* CONNECT WHEN DIRECTED BY
CALIBRATION MENU

See Figure 3-5, Paragraph 3-2.2c e e e e e e —
WILTRON PRINTER |

] CENTRONICS INTERFACE !
e s -
562 '
DEDICATED - = =O=. - =
GPIB == ~ PRINTER
= 0 Bc- = = [ ] .. 5‘-8—
= _ I I . -
R
INTERFACE| |= = S ¢ g2 222Mms = = ?
CABLE L == =" = OO oo @ ”"—E —t OPEN/SHORT®
(AUX VO)  8BOOB ADAPTER i
or 6700A (if needed) T} DEVICE UNDER TEST (DUT) ||/
SWR AUTOTES — ]
—RF DETECTOR

Figure 3-22. Measurements Test Setup
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il FRONT PANEL OPERATION

TRANSMISSION AND RETURN LOSS MEASUREMENTS

Table 8-1. Transmission and Return Loss Measuréments

1. Connect test equipment per Figure 3-22. except do not connect the test device. Tum the printer on.

5> Tum on the 65008 sweep generator, then press POWER on the 562 to ON. At the conclusion of the
buit-in self test, the screen displays “ALL TESTS PASSED,” and the CRT resembles that shown below.
Control settings may be different from those shown, which are the RESET control settings®. The
instrument comes on ling with the same control settings it had when tast turned off. Ensure that both
channels are ON and that Channet 1 is set for TRANSMISSION and Channel 2 for RETURN LOSS.

3. Press the CALIBRATION key and follow the directions given in the calibration-cycle sequence of menus.

if necessary, refer to Figure 3-10 for an explanation of the menus. After finishing the calibration, connect
the lest device and RF detector as shown in Figure 3-22.

1:TRANSMSSN(A)  90.0¢BDlV  OFFSET  +00dB | SOURCE
2; RETN L0SS _(B) . __ 1004810 __OFFSET  +00dR | eeeeB

: P -

...... 1......\..v...._....i......\......:......:,..._.1:....._'......';

H i i H

: : : :

[N FORE APU SO SRR RGN R SPSEESERELAERTE K

oL O F

[SUUURSEDUUN SUURN SUUNTE SUNIE SOPE RUVE YRR SRR S
N :

......

U S TSR ORI PN BESSe SRt I T
N '

T l.‘._--“.'--.--.'_...-..----.....--..i ------
1 i e

oo Poob oo

BB T s aHaN R 40,006 GH

401 pts LEVEL: +10.0 dBm

Transmission Loss Measurement

4. Measure the transmission loss as follows:
a. Press the Channet 2 DISPLAY ON/OFF key 10 off.
h. Press the Channel 1 AUTOSCALE key. This gives an optimum verlical display of the test data.

5. Read the transmission loss by interpolating the displayed graphic, or read it directly using the main
and/or relative cursors with the readout function as described in step 8. The frangmission loss is
approximately 0 dB in the pass pand and 66 dB at the bottom ot the skirt for the 2 GHz LPF shown ¢n
the following page.

&. To use the main cursor and dalta cursor1o read the results of the above measurement directly, proceed
as follows:
a For an absolute measurement press the Cursor ON/OEF to on, then position the cursor using the
rotary kneb or the CURSCR MEASUREMENTS—CH? key in conjunction with the MENU SELECT
key to the required measurement point.

562 OM

* Resal conditions depend upen the sweep generator.
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TRANSHMISSION AND RETURN LOSS MEASUREMENTS 1] FRONT PANEL OPERATION

Table 3-1. Transmission and Return Loss Measurements (continued)

b. If a ralative measurement is required, first fum on the relative cursor, then once the cursor has
been positioned, press the CURSOR MEASUREMENTS—CH1 key, then select the desired
parameter from the menu .

c. Read the resuitant cursor delta peosition data from the menu screen.

7. Make a hard cepy printout of the transmission loss as follows:
a. Press the HARD COPY MENU key. :
b. If device identify, date, and test device information is required, then select “ENTER TITLES"
(paragraph 3-2.5 page 3-8).
¢. Select PRINT GRAPH to print the displayed graphic, or select 28, 51, 107, 201, or 401 to print a
1abulation at the selected number of frequency points. You could alse choose to print out a
tasulation at only the marker frequencies, it any markers were on.
d. When using the Wiltron Mode! 2225C printer, verify that the rear switch settings are as shown in
Figure 3-22. Also verify that the power indicator is on and that the reset indicator is not flashing.
If ft is, press the RESET switch.
e. Press START PRINT to print cut the data.
. The printout shouid resemble the one shown below. (Note: both transmission and return l0ss
measurements are shown.)

—

8. |f a plotter is connected, by selecting the hardcopy menu you could choose to plot either graticules,
traces, titing, cursor information or all of these ttems if the “PLOT ALL" function is selecied (see
paragraph 3-2.5). :

11 TRANSHSSM (A) i0.0 d8salV gFFSET  -~0.0 dB
&: RETN LOES €22 14,0 dB/0IY nFFSET -0. 0 dB
T

r e —

n

F¢ 22
CE =%
!

& REAZILT

31 ~5E. 5E o=

¥ auaE

! | [ 1
i

Fl, 5,000 GHz 2 GHas DIV £2, 20. DOD CHz

401 pes LEVEL: =~5.0 oBm

Return Loss Measurament

a. Measure the return logs of the device under test as {ollows:
a. Press Channel 1 DISPLAY ON/OFF key to off.
b. Press Channel 2 DISPLAY ON/CFF key to on.
c. Press Channel 2 AUTOSCALE key.

10. To use the cursor function to read the results of the return loss measurement directly, repeat step €
above.

11. Print out the return loss as described in step 7 above.

218 ' 562 OM




'\ I FAONT PANEL OPERATION POWER MEASUREMENT

Table 3-2, Absolute Power Measurement

1. Connect the RF detector between Connector A and the RF cutput connector as shown below.

2. Press POWER, on the analyzer, to ON. At the conclusion of the built-in seif test the screen displays
“ALL. TESTS PASSED." Control seftings may be different from those shown, which are the factory

RESET control settings. The instrument comes on line with the same control setting it had when last
turned off.

562

[ me—

oo

=]
= = [==! = =
[ = = = =~ — =~ N | = ‘:’RFOUT
= =2} =T w I N = R = = :
== = = — == = — = =1 = -
= = =2 = = C O O

6600A, 68008, or 6700A F/
RF DETECTO

3. Press the channel 2 DISPLAY ON/QFF key to off.

4. Press the channel 1 MENU key.

9. When the menu appears, select the POWER option using the MENU and SELECT keys.

6. Press the Channel 1 AUTOSCALE key. This gives an optimum vertical dispiay of the test data.

7. Press the CURSOR ON/OFF key to on.

8. Using the DATA ENTRY rotary knob and/or the CURSOR MEASUREMENTS-CH1 key in conjunction

with the MENU SELECT switch, move the cursor from the low to the high ends of the trace and read
the source output power, in dBm, at the frequencies of interest,
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ALTERNATE SETUP MEASUREMENTS Il FRONT PANEL OPERATION))

Table 8-3. Alternate Setup Meesuraments

1. Connact test equipment per Figure 3-23, except do not connact the test device. Turn the printer-on,

2. Tum on the 6600B and 562. At the conclusion of the built-in self test, the screen displays “ALL TESTS
PASSED.” Control settings may be different from those shown, which are the RESET control sefling.
The instrument comes on ling with the same control settings it had when last turned off.

3. Set Channeis 1 and 2 to display transmission using input A, as foliows:

. Press the CH1 MENU keay.

. Move the cursor to highflght TRANSMISSION and prass the SELECT key.
Move the cursor to highlight SELECT INPUT and press the SELECT key.
. Move the cursor to highiight A and press the SELECT key.

. Repeat steps a thru d for channel 2.

= ]

o opn

4. Cn the 66008, select an alternating setup as follows:
. Press the FULL key.
. Press the SHIFT key.
. Prass the SAVE key.
. Select "1" on the keypad.
. Press the AF CF key.
Press the ALT SETUP and 1" kays.

bl T e T+ B o 2 1

5. On the 562, press the CALIBRATION key and foliow the directions given in the calibration-cycle
sequence of menus. If necessary, reter to Figure 3-10 for an explanation of the menus. After finishing
the calibration, connect the test device and RF detector as shown in Figure 3-23.

6. On the 582, measure the transmission loss in the Alternating Sweep mode as follows:

a. Press the Channel 1 AUTOSCALE key. This gives an optimum vertical dispiay of the test data.

b. Read the transmission loss by interpolating the displayed graphic, or read it directly using main
and delta cursors and the readout function per step 7 below. This is the transmission loss for the
normal scurce input.

c. Repeat steps a and b for channel 2. This is the transmission loss for the alternate sourcs input. if
different alternative measurements are needed, then new calibration may be required (see
paragraph 3-2.2a).

7. Make a hard copy printout of the transmission loss as follows:

a. Press the HARD COPY Menu key.

b. If device identify, date, and test device information are required to be annctated on hard copy,
these can be entered by selecting TITLES (paragraph 3-2.5 page 3-8).

c. Select PRINT GRAPH to print the displayed graphic, or select 26, 51,101, 201, or 401 to print a

" tabulation at the selected number of frequency peints. You could aiso choose to print out a
tabulation at only the marker frequencies, # any markers werg on.

d. When using the Wiltron Model 2225C printer, verify that its rear switch settings are as shown in
Figure 3-23. Also verify that the power indicator is on and that its reset indicator is not fiashing. It
it Is, press the reset switch.

e. Press START PRINT to print out the data.

The printeut should resemble the one shown in Figure 3-14.

-

8. Measure the return loss of the device under test as foliows:
a. Repeat steps 3 a thiu d, except choose RETURN LOSS instead of TRANSMISSION.
b. Repeat step 6 for a return joss measurement.

9. Print out the return loss as directed in step 7 above.
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Il FRONT PANEL OPERATION ALTEANATE SETUP MEASUREMENT:

NCTE: .

Default GPIB Addresses for Plottar (8)

and 66008 (5) - Changa !f Need

From System Manu

See Figure 3-5, Paragraph 3-2.2¢ T e e —— -—

WILTRON PRINTER |
PLOTTER (If Required) MODEL 2225C |

l

L 1 ' } SWITGH SETTINGS
|
|

MODE 122345678

=t el

E

CENTRONICS INTERFACE

DEDICATED
GPIB

es PRINTER

-]

0O

[w =}

n

[

[

@ rconn
no

. aa
no

1

= _ I N

[

aa0 4 o

o

INTERFACE| | = O g ¢ ;E“"P:t
CABLE b [oRE RN ) Jt-ﬁ—@ ~—— OPEN/SHORT*
‘—I—__“_-__--‘

neoon o
ponatf

(AUX O] 88008 ADAPTER

or 67C0A {if needad) ——DEVICE UNDER TEST (DUT)
SWR AUTOTEST!

1.-_~_"""‘----___

[——RF DETECTOR

* CONNECT WHEN DIRECTED BY
CALIBRATION MENL

Figure 8-28. Test Setup for Alternate Setup Measurements
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JERATIONAL CHECKOUT

Tabla 3-4, Cperational Checkout Procedure

{1 FRONT PANEL OPERATION

1. Connect the RF detector between Channel A of the analyzer and the RF output of the socurce as shown

10.
11.

12.

below.

582

h|
th]
L]

@|uoan
®
&
.

630t
oaoon

h
1.
I

oo ¢4

0
0

=

B
19c0g 0
gooeo
o000 @
poen
paBl @
BO0BE
O

Condt o

1
Onunun
©

an

GGO0A, GE00B, or 67004
RF DETECTCR

Press POWER on the analyzer to on. Atthe conclusion of the bullt-in self test, the screen displays “ALL
TESTS PASSED.” Press the SYSTEM MENU key and select the RESET option with the MENU

SELECT switch (returns the system to the factory settings). Observe that the 582 screen is properly
annotated for frequency and level.

Press the Graticule ON/OFF key.
Press the Channel 2 DISPLAY ON/OFF key ta off.

Press the Channel 1 MENLU key.

When the menu appears, select the POWER option using the MENU Up/Down switch and SELECT
key.

Press the Channe! 1 OFFSET/RESCLUTION key.

When the menu appears, select the OFFSET option and enter 10 dB8 via the DATA ENTRY keypad
and the ENTER switch.

Observe that the trace deflects downward by 1 division.

Select the RESOLUTION option 4nd enter 2 dB using the DATA ENTRY keypad or rotary Knob.

On the power source, select a level of 2 dBm.

Observe that the trace deflects downward by 4 divisions.

D
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MM FRONT PANEL OPERATION RATIO MODE OPéﬁA TIONS

AUX v0 [ ’
DEDICATED GFIB
i _ ' PLOTTER (If Neaded)
]
. TS N . - SCIC
-E5. -EE5f2f oz o z

86008

o
o
L
-
m

882

. L B

PRINTER (If Needed)

AUTOTESTER

DUT

Figure 3-24. Test Sstup for Ratio Mode Setup
Table 3-5. Ratic Mode Measurements

1. Connect test equipment per Figure 3-24, except do not connect thé test device. Turn the printer {or
plotter) on.

2. Tum on the 66008 and 562. At the conclusion of self test, the screen dispiays “ALL TESTS PASSED.”

3. Select transmission mode and ratie input A/R1 for channel 1, and return loss and ratio input B/RT for
channel 2 (section 3-2.3b).

4. On the 562, press the CALIBRATION key and follow the directions given in the calibration-cycie
sequence of menus. If necessary, refer to Figure 3-10 for an explanation of the menus. After finishing
the calibration, connect the test device and RF detector as shown in Figure 3-24,

5. Onthe 562, measure the transmission less in the ratio mode as follows;

a. Press the channel 1 AUTOSCALE key. This gives an optimum vertical dispiay of the test data.
b. Read the transmission loss. This is the transmission loss for the A/R1 ratio mods input.

8. To use the main cursor and relative cursor to read the resuits of the above measurement directly,
proceed as follows:
a. Press the cursor ON/OFF to ON, then position the cursor using the rotary knob or the CURSOR
MEASUREMENTS—CH1 key in conjunction with the MENU SELECT switch.
b. Tum the relative cursor on and the CURSCR MEASUREMENTS~—CH1 Key {0 ON, then select
the desired parameter from the menu.
¢. Read the resultant cursor position data from the menu screen,

162 QM

3-23




RATIO MODE OPERATIONS B FRONT PANEL OPERATION

Table 3.5. Ratio Mode Measurements {Continued)

7. Make a hard copy printout of the transmission loss as follows:

a. Press the HARD COPY Menu key.

b. Select PRINT GRAPH to print the displayed graphic, or sefect 26,51,101, 201, or 401 to print
out a tabulation at the selected number of frequency peints. You could also choose to print out
a tabulation at only the marker frequencies, i any markers were on.

c. When using the WILTRON Model 2225C printer, verify that the rear switch setlings are as
shown in Figure 3-23. Also verify that the power indicator is on and that the reset indicator is
not flashing. If it is, press the reset switch. '

d. Press START PRINT to print out the data,

e. The printout should resemble the one shown in Figure 3-14, .

8. On the 562, measure the return loss in the ratio mode as follows:
a. Press the channel 2 AUTOSCALE key. This gives an optimum vertical dispiay of the test data.

b. Read the return loss by interpolating the displayed graphic, or read it dirgctly by using main and

relative cursors and the readout function per step 6 above. This is the return loss for the B/R1

ratioc mode input.

9. Print out the return loss as directed in step 7 above.
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1l FRONT PANEL OPERATION

P

ERROR MESSAGE: |
Pable 8-6. Cantrol Panel LED Error Codes
FLASHING LED* FAULT FAULT LOCATION
HOLD ({Initial No Communication AB
Turn Cn) With 2nd C.P.U.
CHANNEL 1 Unable To Send Self
(Initial Turn On) Test To Sweaper
CURSOR ON/OFF ,-Fatal Error While Attampting A4 ;
(initial Turn On) To Calibrate Ramp ::
CHANNEL 2 Ramp Not Galibrated Ad, or Sweep Ramp 5
Too Slow
CHANNEL 1 CPU EPRCM A5 (Obsarve Initial
Chacksum Test To Identify) '
AVERAGING U22 RAM or U23 RAM AS
SMOOTHING Frant Panel Key; A13
MINIMUM Error
SMOOTHING OFF U24 RAM aor U30 RAM AB _
SMOOTHING System GPIB AB |
MAXIMUM |
CAL BEGIN Dedicated GPIB AiC
UNCAL ADC Convarer A3 _
CURSOR Test Reading Failed A3 (A1/A2) :
RELATIVE Channal A/B NullZero A2 (A3)
CURSOR Failure/PCB Not Datectad
REMOTE Channel R1/R2 Nui¥Zero At (AT) ;
Failure/PCB Not Datected .
HOLD Tick/Time Scheduling AQ/AL :
Faiiura
* Atter a period of Hiashing, the opticn is given, at the users disgration, 10 co

562 OM

ntinue to attempt oparation by pressing SELECT.
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INTERCONNECTIONS, 862 TO SWEEP GENERATOR

11l FRONT PANEL OPERATION

Table 3-7. Interconnections, 562 to WILTRON and Cther Swaep Generators

582 to WILTRON 6600A*/B 582 to HPB340/8341A
562 66C0A/B 562 HP 8340/8341a
CONNECTOR CONNECTOR CONNECTOR CONNECTOR
AUX 11O AUX 4O HOR!IZ INOUT SWEEP CUTPUT
Cedicated GPIB GPIB SEQ SYNC . Z-AXIS/BLANK/MKRS
VIDEC MARKER NO CONNECTION
* EB00A with retrofit kit installed for operation with the 562, RETRACE BLANKING NO CONNECTION
BANDSWITCH BLANKING NO CONNECTION
562 to WILTRON 6600A%B—Using Discrete Cables DWE}J. OUTPUT . S5TOP SWEEP
562 G600/ Dedicated GPIB GPiB
CONNECTOR CONNECTOR < Use WILTRON cable P/N 805-13 (orly necassary for Alternate
HCRIZ INFQUT HORIZ OUT Sweep Moda).
SEQ EYNC SEQ SYNC
VIDEC MARKER MARKERS CUTPUT 5662 to WILTEON 610D
RETRACE BLANKING NO CONNECTION 560 510D*
BANDSWITCH BLANKING NO CONNECTION
PWELL QUTPUT SWEEP DWELL INFUT L lEoNs EeE el
Dadicated GPIR CGPIB HORIZ INJOUT HORIZ OUT
e . = . g SEQ SYNC SEQ SYNC
6600A with retrofit kit installed for opetation with the 562, VIDEO MARKER VARIABLE MARKER
QUTPUT
562 to WILTRON 6600 RETRACE BLANKING +8V DURING RETRACE
562 6600 BANDSWITCH BLANKING +10V DURING
CONNECTCR CONNECTOR ’ BANDSWITCH
HORIZ INFOUT HCRIZ OUT * 610D requires Option 8.
SEQ SYNC SEQ S8YNG

VIDEO MARKER
RETRACE BLANKING

BANDSWITCH BLANKING
DWELL QUTPUT

MARKERS OUTPUT
RETRACE BLANKING
QUTPUT (+)

NO CONNECTION
SWEEP DWELL INPUT

662 to WILTRON 6700A

5362 to HP 83508

VIDEO MARKER
RETRACE BLANKING
BANDSWITCH BLANKING

562 8350B
CONNECTOR CONNECTOR
HCORIZ IN SWEEP OUTPUT
SEQ SYNC POSZ BLANK

NO CONNECTION
NO CONNECTION
NGO CONNECTION

562 6700A DWELL OUTPUT STOP SWEEF
CONHECTOR CONNECTOR Dadicated GPIB GPIB
AUX VO AUX 1O = AUX /O 8410 gggﬁl;{gggﬂéNG
Dedicatad GPIB GPIB
* Use WILTRON cable P/N 808-13 (only necessary for Altlemate
) , - Swoep Moda).
562 to WILTRON 6700A—Using Discrete Cables 562 to HP 8620C
‘ 862 6700A 562 8520C
i CONNECTOR CONNECTOR CONNECTOR CONNECTOR
HORIZ INFOUT HORIZ QUT HORIZ INAOQUT SWEEP QUTPUT
SEQ SYNC SEQ SYNG SEQ SYNC POSZ BLANK
VIDED MARKER MARKERS OUTPUT VIDEO MARKER NO CONNECTION

RETRAGE BLANKING
BANDSWITCH BLANKING
DWELL OUTPUT
Dedicated GPIB

.NO CONNECTION
NO CONNECTION
SWEEP DWELL INPUT
GPIB

RETRACE BLANKING
BANDSWITCH BLANKING
* DWELL QUTPUT

NO CONNECTION
NC CONNECTION
STOP SWEEP
{Pin 34 of the 50-pin
CONnector)

* Use WILTRON cable P/N 806-14.
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IV GPIB OPERATION

REEE TV ﬁ

DEVICE A 3

Abis totelk, lsten,

and eontrol

———— p e Q&?,E Bus - . ..

g. CALCULATOR OR C L= - DATA INPUT/OUTPUT LLINES
COMPUTER) {8 signal lines)

DEVICE B — 7_l l

Able to telk and Jisten

Data Byie Transfer

g. 562 ANALYZER) C/-— Contro} Bus
i . (3 signal lines) HANDSHAKE LInes
JEVICE ¢ = j
3nly able to listen a 0 ’
enerai interface
] ™ Management Bus
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Figure 4-1, Interfaze Connections and Bus Structure
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SECTION IV
REMOTE (GPIB) OPERATION

4-1 INTRODUCTION
This section provides a description of the GPIB and

the analyzer command codes. It also-provides

severgl examples of bus programming.

4-2 DESCRIPTION OF THE IEEE-488
INTERFACE RUS

The IEEE-488 bus (General Purpose Interface Bus,
or GPIB) is an instrumentation interface for in-
tegrating instruments, caleulators, and computers
into systems. The bus uses 16 signal lines to effect
transfer of data and commands to as many as 15
ingtruments.

The instruments on the bus are connected in paral-
lel, as shown in Figure 4-1 on the facing page. Eight
of the signal lines (DIO 1 thru DIO 8) are used for
the transfer of data and other messages in a byte-
serizl, bit-parallel form. The remaining eight lines
are used for communications timing (handshake),
contrel, and status information, Data is transmitted
&8s eight-hit characters, referred te as bytes. Normal-
ly, 8 seven-bit ASCII (Ameriean Standard Code for
Information Interchange) code is used. The eighth
{parity) bit is not used. Data is transferred using an
interlocked handshake technique.

This technique permits asynchronous communica-
tions over a wide range of data rates, The following
paragraphs provide &n overview of the data,
management, and handshake buses, and describe
how these buses interface with the analyzer.

[

4-2.1 Data Bug Description

The data bus is the conduit for transmitting control
information and data between the controller and the
analyzer. It contains eight bi-directional, active-low
gigral lines—DIO 1 thru DIO 8. One byte of infor-
mation (eight bits) 15 transferred over the bus at 2
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time. DIO 1 represents the least-significant bit
(LSB) in this byte and DIO 8 represents the most-
significant bit (MSB). Each byte represents a
peripheral address (either primary or secondary), a
control word, or a data byte. Data bytes are usually
formatted in ASCII code, without parity.

4-2.2 Management Bus Description

The management bus is & group of five signal lines
used to control the operation of the bus system.
Functional infermation regarding the individual
control lines is provided below.

a. ATN (Attention)
When TRUE, the analyzer responds to ap-
propriate interface messages—such as, deviece
clear and serial poll~and to its own listen/talk
address.

b. EOI (End Or Identify) '
When TRUE, the last byte of 2 multibyte mes-
sage has been placed on the line. Alsc used in
conjunction with ATN to indicate a parallel poll.

¢. IFC {Interface Clear}
When TRUE, the analyzer interface functions
are placed in a2 known state——such as, unad-
dressed to talk, unaddressed to listen, and ser-
vice request idle.

d. REN (Remote Enable)
When TRUE, the analyzer is enabled—upon
receipt of its listen address—for entry into the
remote state, The mode is exited either when the
REN line goes FALSE (high) or when the
analyzer receives a go-to-local (GTL) message.

e. SR& (Service Requesi)
‘This line is pulled LOW {true) by the analyzer
to indicate that ceriain preprogrammed condi-
tions exist.
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Figure 4-2. Typical Handshake Operation

-2.3  Data Byte Transfer Control (Hand-
shake) Bus Description

nformation is transferred on the data Hnes by a
echnigue called the three-wire handshake., The
hree handshake-bus signal lines (Figure 4-2) are
leseribed below.

t. DAV (Data Valid)
Goes TRUE {(arrow 1) when the talker has (1)
sensed that NRFD is FALSE, (2) placed a byte
of data on the bus, and (3) waited an epprepriate
length of time for the data to settle.

. NRFD (Not Ready For Dafa)
Goes TRUE (arrow 2) when a listener indicates
that valid data has not yet been accepted. The
time between the events shown by arrows 1 and
2 is variable and depends upon the speed with
. which a listener can accept the information.

NDAC (Not Data Accepied)

Goes FALSE to indicate that a listener has ae-
cepted the current data byte for internal process-
ing, When the data byte has been accepted, the
listener releases its hold on NDAC and allows
the line to go FALSE. However, since the GPIB
is constructed in & wired-OR cenfiguration,
NDAC will not go FALSE until all isteners par-
ticipating in the interchange have also released
the line. As shown by arrow 3, when NDAC goes
FALSE, DAV follows suit a short time later. The
FALSE state of DAV indicates that valid data
has been removead: censequently, NDAC goes
LOW in preparation for the next data inter-
change (arrow 4),

Arrow 5 shows the next action in time: NRFD
going FALSE after NDAC has returned TRUE.
The FALSE state of NRFD indicates that all
listeners are ready for the next information in-
terchange. The time between these last two
events is variable and depends on how long it
takes a listener to process the data byte. In
sumrmation, the wired-OR construction forces a
talker to wait for the slowest instrument to ac-
cept the current data byte befcre placing a new
data byte cn the bus. :

4-3 GPIB OPERATION

All front panel keys are bus contrellable. When used
on the GPIB, the analyzer functions as both a Hs-
tener and a talker. Tahle 4-1 provides a listing of the
GPIB subset funetions.

4-4 COMMAND CODES, DESCRIPTIONS

The command codes recognized by the 562 are listed
in Tables 4-2 thru 4-10.

4-41 Inputting Restrictions and Notes

Te initiate a2 GPIB command mnemonie, enter the
command together with any required parametars,
You may use a space to separate the comnmand and
parameter(s), but you do not have to. Also, you may
enter several commands on the line; however, each
must be separated by a valid delimiter We recom-
mend using a comma as the delimiter. Other valid
delimiters are the colon (2), hyphen (-), asterisk (%),
dollar sign ($), virgule (), reverse virgule (\), space
(), and semicolon ;). The following is an example of
a valid cornmand structure,




IV GPIB OPERATION

BUS MESSAGES, ANALYZER RESPONSE TO

Table 4-1. 562 IEEE488 Bus Subset Capability

GPIB
SUBSET FUNCTION DESCRIFTION
AH1 Acceptor Complats
Handshake Capability
SH1 Source Complete Capability
Handshake
T6 Talker No Talk Cniy (TON}
TEO Talker With Ad- | No Capabilty |’
dress Extension
L4 Listanar No Listen Only
{LON)
Listener With
. LEC Address Exten- | No Capability
sion
SR1 Servica Complete Capabhility
Request
RLt Remote/ Complete Capability
Local
PP1 Parallei Poll Complete Capability
DCA Davice Clear Complete Capability
BT1 Device Trigger Mo Capability
Ci, C2, C3, Controller No Capabllity
c28
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511 A, SM1 R,
20GHzZ, OCF 1

OFF 1 20 dB, GON, CRF 1

The above command string would do the following:
1. Bet the channel 1 signal trace to be from input A

2. Bet the measurement type to be displayed on
channe! 1 and to be the return loss of the test
device.

3. Set the channel 1 offset to be 20 dB.
4. Turn cn the graticule grid display.
5. Move the cursor to 20 GHz on the channel 1 trace.

€. Return to the controller the cursor frequency for
channel 1,

4-42 Reserved Mnemonics

In writing command strings, the following
mnemenics may be used for clarity, or they may be
omitted for brevity: dB, dBm, GHz, MHz. If the units
of frequency (MHz, GIz) are not specified, GHz is
assumed. - ‘

4-5  BUS MESSAGES, ANALYZER
RESPONSE TO

Table 4-11 (page 4-22) lists the bus messages
responded to by the analyzer, Table 4-12 {page 4-23)
lists programming statements showing how the
WILTRON 85 and HP Series 200 bus controllers
implement the recognized bus messages,

4-8 ALPHABETICAL INDEX TO
ANALYZER COMMAND CODES

Table 4-13 (pages 4-24 and 4-25/4-26) provides an
alphabetical index to the analyzer command codes,

4-5
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Table 4-2. Commeand Codes: Display Channe! Contrel

The foilowing is a list of Mnemonic parameters as indicated within parenthesis:

N = 1 or 2 for channel selaction

n = a number within range +/~39.59

F w a frequency within range +/~0 to $99,99338 GHz

S = 0 or 1 for ONAOFF indication (1 = ON, 0 = OFF)

M = 1to 9, Marker numbaers, used for SAVE, RECALL, STORE Marker#, sic,

P = 0 1o 400, 10 select pixel positicn

X w a variable that will be defined next to the instruction or Mnemonic
MNEMCHNIC

CODE FUNCTION DESCRIPTION

SHEX) Sat Input For Channel 1 Selects input to ba displayad on salacted channel, whers

Si2(X} Sat Input For Channel 2 X iz the input combination: that is A, B, R1, A2, A/RT1,
B/AR1, A/R2, or B/R2. For example, bus command *S12
B/R2" sets the signal ratio of lnput B/lnput R2. This inpuwt
is displayed as the Channel 2 trace signal.

SIF(S; User Intarface ON/OFF Used to Disable {S=0), or Enable (S=1} the dedicalsd
GPIB interface. Nate: After a system reset, the 562
defaults to the last user User Intarface status selected.

SM1{X) Sst Channe! 1 Display Sets measurement type to be displayed on selacted

SM2(X) Set Channsl 2 Display channsl. In this case X aquals P {powaer}, R (rsturn loss),
T (transmission), C{calibration data), V{volls), Mitraca
memaory), or S{SWR). For exampie, bus command
“SM2R” sets channei 2 to measurs the raturn less of the
device under tast, Bus command *S{1 A, SM1 P * then
sels channe! 1 to display Input A, and sets the displayed
signal to be a measure of absoiute powst in dBm.

TSS "itie” Tile Stored Sstups Used to titla the Preview Index for the Stored Satups. The
tle can bs a maximum of 12 characters.

CH1(S) Set Channel 1 Or/OIt Turns the seloctad channel on or off. For example,

CH2(S) Set Channel 2 On/Cif bus command “CH1 17 turne channsl 1 ON znd allows it
to display a signal trace.

RON{N) Reference Display On Turns On/Off the reference lina. The position is displayed

ROF(N) Rafarence Display Off by a chavron "<" “>" and a lina drawn across the screen
display. The default display is ROF which displays the
referancs ling position using the chavron *< ™ or *»"

REF{N)X) Position Sefs raferance lins to position "¢ on selecied channel, whera X=
' 01o 10. In this case, the top of the screan equals 0, and the battom
of tha screen equals 10. For examgle, bus command "REF 157
places the referenca line for trace 1 at the fifth line from the top.
OFF{N){n) Offsat (B} Sats the Offsst on the selacted channel. For example, bus
command "OFF 2 10 dB" sets the trace coffsat on channel
210 10 dB.
SCL{N)(X} Rasalution {dB/div.) Sets the Aesolution of the salected channel to X dB /
division, where X = 0.1 to 10 dB/div in any 0.1 dB incre-
mant.

4-6
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' COMMAND CODE: -

Table 4-2. Commeand Codes: Display Channel Control (Continued)

MNEMONIC
CODE FUNCTION DESCRIPTION
TCR{N) Trace At Cursorto Autcmatically adjusts the offsat sugh that the trace at the
Referance Line - cursor is placed on the referencs line for channal N,
LHIN) () High Limit On Sets tha straight line fimfts to n dB on the selectad channel
LHEN) High Limit O or turns off the limits. The limits can be used as a guida
LLO(N)(n) Low Limit On to test signal trace response. Satting thesas limits cance|
LLF(N) Low Limit Of

any complex limits praviously sent for that channsl,

" CLHMimit
CLL(N(limits)

Enter Complex Limits High
Enter Complex Limits Low

Sets the compiex limits on the salected channal. Ses
Appendix for format of data. See Figure 4-3 for a
programming exampls,

complex low limits

CHI [N} (8} Complax High Limit ON/OFF Displays or furns off the High Complex Lirnits for channrel N.

CLC {N) (8) Complex LowLimit ONJOFF Displays or tums off the Low Complex Limits fer channe! N,

LTM {N) l.earn Trace Memory 562 Recaives Trace Memory data sent from the contrafiar
for channel N

OCH (N) Output Compiex Limits High ‘Complex limits praviously setup on the 562 may be

QCL (N) Cutput Complex Limits Low returnad fo the controller. The data is returned in ASCH
format.

D3I () Display Sagment idantifiers If enablad, a numeric identifier is displayed to identify sach
segment of complax Iimit lines.

OLT(N) Qutput Limits Tast Result Rsturns a passfail massage to the controller, i the tast’
tails, the failed frequency in GHz Is returned with the fail
messags,

DLT Display Limits Test Displays a menu that performs pass/ajl testing on every
swaap for pre-antared limits,

ASC(N) Autaseale Automatizally adjusts the resolution and ofiset to fit the
signal tracs for channel N on tha screen.

GSN GPIB Status Indication On Turns the GPIB status indication display on.
GSF GPIB Status Indication Of Turns the GPIB status indication display off

T™™I1(3) Apply traca mamory Used to subtract Trace Mamory from Signal Trace on the

to Channel 1 salacted channal

TM2(3) Apply trake mamory

o Channei 2

TMD (N} Load Trace Memory with Steres signal trace data for channel N to trace memeoty

signal trace data

TMH (M) Load Trace Mamory with

compiex high limits Stores Compilex High Limits for channel N to Trace Mamory
TML (N) Load Trace Mamory with

Stores Complex Low Limits for channel N to Trace Memory

562 OM
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JOMMAND CODES iV GPIB QPERATION

Bus Command: CLE 1 1 900MHz 4GHZ -3DB 7 DB
2 4GHZ 6GHz 7DB -20.03DB
(Mnemonics may be in eithar upper or lower case, of mixed.)

‘Mo above command ssts the high values of complax limits for channel 1. The order in which data is entered is &s
follows:

Segment Number

Start Frequency

Stop Frequency

Limit Value ai Start Frequency

Limit Valus at Stop Frequency _
The above command illustrates setting the compleX limits for sagments 1 and 2. Eor tha frequency parameter, i

w3Hz" of “MHz" is not entersd, then the frequancy defaults to GHz.

The “dB” mnemonic as used in the string s optional and may be used to improve readability.

There are ten vaiid segments (1 — 10), a complete set ot segment values may be enterad using a single com-
mand, or sach segment may bs antared individually.

The data is enterad in an ASCH format.

Figure 4-3. Programming Example: Complex Limits

4-8




IV GPIB OPERATION

= COMMAND COpEs

Table 4-3, Cammand Codes: Calibration, Graticule Display, System Functions, Disgnostic Facilities,

The following is a list of Mnemonic paramaters as indicated within parenthesis:
N = 1 or 2 for channel selaction
N = 2 number within range +/~99,53
F = a fraqusncy within ranga +/~0 to 999,999 GHz
S = 0 or 1 for ON/OFF indication {1 = ON, 0 = OFF}
M= 110 8, Marker numbers, used for SAVE, RECALL, STORE Marker#, atc.
P = 010 400, to select pixel position
X = a variable that will be defined next to the Instruction or Mnemanic
- MNEMONIC
' CODE FUNCTION DESCRIPTION
CALIBRATION
CAL (%) Perform 562 callbration Inftiates the calibration sequencs on the 562, If (%) Is "N
: or amitted, calibration data at the numbar of data points
selected is stored. If {X) is “H", Up to 2000 points zra stared
for 2 high resolution callbration,
CTN Continue Calibration Continues a paused calibration rauting
NUL Low Leva! Nuil Low lavel nuli is only used in Autozero RE Mods ON
Establishes an equality betwesn dummy loads and RE
CFF conditions (only usad when no RF is present),

DOA Ny Detector Offsat A Offsets the measurement for the salected input without

DOB (N Datector Ofisat B affecting the calibration data

DO1 (N) Detector Ofiset R1

DOz (N) Detector Ofiset R2

GRATICULE DISPLAY
GON Turn Graticule On Turns the graticuls grid display on. :
GOF Turn Graticule Of Turns the graticuls grid display off laaving smail tick
marks,
SYSTEM FUNCTIONS
SVS(M) Save Front Pans! Selup Saves tha current centrol paral setup to mamory M.
SVC(X) Save Setup with Calibration Saves the curent control panel setup tegather with all
Data relevant calibration data to memory X, whers X = 1 1o 4.

RCS(M) Recall Setup Recalls tha control panel setup from memory M.

RCC{X) Recall with Caltbration Data Recalls the contral pane| setup from memory X (X = 1 1o
4}, together with calibration data.

PRV(X) Praview Locks at contral pansl satup X (X=1 to 9) from memary
without recall, If an intelligent swaeper is connected, i's
setup is also displayed. When Preview mods fs sslectad,

: only the following functions are afiowed: other Praview
setups, stop print function, and print graph function.
Mnemonic command "PRV 0 *deselects the Preview
maode.
CN Configure Normal Rasets the hardware link between 582 and source for
normal operation
CNR CW No Ramp Cnly available with non-intelligent Sweepears.
CRO Configure Ramp Output Provides 0-10v ramp output from 552 via the RAMP
INPUT/OUTPUT BNC connector ‘
CML (data) Contigure Manual Labslling Allows monttor display to be annotated whsn using a
nan-intelligent source, a.g. 2 GHz 8 GHz 10 dBm™.

. 562 OM
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COMMAND CODES IV GPIBE OPERATION

Table 4-3. Cemmand Codes; Calibration, Graticule Display, System Functions, Diagnostic Facilities,
Aversging, Smoothing. (Continued)

MNEMONIC
CODE FUNCTION DESCRIPTION
ASW Auto Sweap Only available on nen-intelfigant sweepears.
MSW Manual Swaep Only available on non-intelligent sweepars.
NSW Normal Swesp Sat swaep to normal. Only available on non-intelligent
sWeapers. '
T™MO Turn Off Manual Labelling Turn oft all labei information sat using the CML maamonic.
DIAGNOSTIC FACILITIES
37T Tast Runs the instrument salf test routina. The result of tha test
is availabie in the extended status byte.
RST Reset Resets the instrumant to factory default settings. If an
intelligent sweeper is connected to the 562, this too will
. ba resst.
CTN Continus Contlnus afiar Self Test failed.
FREQUENCY DATA POINTS
DPY Set Resolution to 101 Data Ssts the screan display resolution to 101, 201, or 401 data
Points points. 101 and 201 are only valid when smoothing is off,
DFz Set Resolution to 201 Dala else the DP Instruction will only take effact when returning
Points to smoothing off.
DP4 Set Resolution to 401 Data
Points
AVERAGING

AVGIX) Avaraging On Turns the averaging function on or off. The number of
sweeps averaged is equal o 2 raised to the power X,
whete X = 210 8.

ACF Averaging Off Turn off signal averaging.
Sats the numbar of averaging sweeps (X) valid values for

AVE {X) Set Averaging X aro 4, 8, 15, 32, 64, 128, and 256.

SMQOOTHING

SON(X) Smoothing On Controls the on/off and minimum/maximum states of the
signal trace smoothing function where X = 0,1, or 2. When
X is 0, smoothing is off; X = 1, minimum smoothing; X= 2,
maximum smosothing.

SCF Smoothing Off, Tums smoothing off.

SMO (X) Set Smocthing Sats smocthing ta minimum, maximum, or off depending
on the vaiue of X. When X is 0, smoothing is off; X = 1,
minimum smoothing; X= 2, maximum smoothing.

NOTE: SMO (X) is an slternate mnemanic far SON (X).

4-10




IV GPIB OPERATION

' COMMAND CODE

Table 4-4. Command Codes: Service Request

MNEMONIC
CODE FUNCTION DESCRIPTION
sQ1 Enable SRQ The 562 defautts tc 5Q0, SRQ being disabled.
8Q0 Disables SRG
5Q8(X) Frogram Number of Sweeps After X number of sweeps, an SRQ will ba generated,
IPM(X) Input Primary Mask Provides an 8-bit mask (X) for tha primary status byte, Tha
mask argument (X} can be a number from 0 to 255. The
default valua is zerc. Ses Flgure 4-4 for an axampla of the
status bytes and how they are used.
IEM{X] input Extendad Mask Provides an 8-bit mask {X) for the extendad status byte.
The mask argument {X) can be a numbar from 0 ta 255,
The default value is zaro.
C8B Clear Primaiy Status Byte Claars the primary status byta.
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Bus Command: IPM 135
The argument 135 sets the primary status mask to enable bits 0, 1, 2, and 7 In the primary status byte {ses below).
NOTE
The Service Raquast bit {8) in the primary status byts is not maskable. Separate mnemonics exist for

enabling and disabling the SRAs.

STATUS BYTE
Binary Byte Dacoding

7 6 5 4 3 2 1 0
128 64 32 18 8 4 2 1

Primary Status Byte

L

7 6 5 4 3 2 1 0

3

All bits except & will generate an SRQ whan sat to a 1 (high).

Bit Function
0 Provides an SRQ after a programmed number of sweeps have bean complsted,
1 Syntax atror. '
2 Calibration sweep finished.
-3 Not used.
4 Redirection mode failure, Sets for any error assoclated with attempting to program an

instrument on the dedicated GPIB,

Extandsd status byts contains valid information.

Service raquest bit.

Redirectad SRQ. Set when any instrument on the dedicated GPIB has requested service. See
Figure 4-5 for an explanation.

~f & n

Extended Staius Byte

K B 5 4 3 2 1 0

Bits 0, 1, and 2 will contain status information and will also generate a servica request. The remaining bits are
siatus bits only.

Bit . g Function
0 Print finished = & (will generate an SRQ.)
Print failed = 1
1 Plot finished = 0 {(will generate an SRQ.)
Plot fzilad = 1
2 Last print request failad {will generate an SRQ}.
3 562 s uncalibrated.
4 562 is In calibration made.
5 562 is in Sacret mode.
é 562 self test failed.
7 Preview meda currantly saelscted.

Figure 4-4. Programming Example: Service Request

4-12 ' 562 OM
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IV GPIB OPERATION

COMMAND CopE

When an instrument on the dedicated GPIR rsquests service, bit 7 in the:primary status byte js set. This gensrates an
SAQ. Two data bytes are available to be read, They will indicate which instrument on the dedicated GPIB hag requestad
setvice and its status. The first byte contains the status information. The second byte contains the addross of the

Byte 1 L?

Byte 2 '

5’5

JEIEEIE

Address of the instrument requesting service ]

Figure 4-5. Redirected Status Byte

Table 4-5. Command Codes: Cursor Control and Search Facility

The following is a list of Mnamonic paramstars as indicated within paranthasis:
N = 1 or 2 for channel selacticn
N = a number within range +/~59,09
F = a frequency within 1ange +/—0 to 999.9999 GHz
S = 0 or 1 for ON/OFF indleation {1 = ON, 0 = OFF)
M =110 3, Marker numbers, used for SAVE, RECALL, STORE Marker#, ste,
P =0 to 400, to select pixel pesition
X = & variable that will be defined next fo the Instruction ar Mnamonic

CRF(N)(F)
DON

MNEMONIC
CODE FUNCTION DESCHIPTION
| CURSOR CONTROL
COF Cursor Off Controls tha movement of the main or referance
CON Cursor On cursar,sither by specifying position or fraquercy, and
CRP(P) Move Cursor to Position P also the on/off states of the cursors,

Move GCursor to Freg uency F

Belative Mode On EXAMPLE: Bus command RCF 1 20 GHz will mova the

DOF Relative Mode Off reference cursor to a fraquancy of 20 GHz on the chan-
RCF(N)(F} Move Reference Curser to nel 1 trace. This is the relative curser oparation, This is a
Frequancy F Relative Curser function and raguires the Ralative Mods
RGP(P) Move Refersnce Cursarta to bs salacted,
Position P
SEARCH FACILITY
CMX (N Move Cursor to Max General cursor search on channal N, The cursor will be
CMNIN) Move Cursor to Min moved ta either the maximum or minimum trace position,
CMK(M) Move Cursor to Marker M a specific marker, or the active marker.
CAM Mave Gursor to Activa Marker
CLT{N)(n) Move Cursor Le# to n dB i the relative cursor is off, than tha search will ba for an
CRT{N){n) Move Cursor Right to n dB abselute value left or right of the cursor, if the relativa
cursar is on, the search will be for a value relative to the
current referance cursor valua.
CBW(N)(n) ' Bandwidth Displays the bandwidth of vaius 1 dB on channel N. The

tefarance cursor is laft at ths lower fraguency and the
main cursor at the higher,

82 OM
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COMMAND CODES IV GPIB OPERATION

Table 4-6. Command Codes; Hard Copy

The fallowing s 2 list of Mnemonic paramaters as indicated within parenthesis:
N =1 or 2 for channsl selection
n = & numbar within range +~59.9%
F = a frequency within range +/—0 to 999.3999 GHz
S = 0 or 1 for ON/COFF indication {1 = ON, 0 = OFF)

M =1 to 8, Marker numbers, used for SAVE, RECALL, STORE Marker¥, stc.
F = 0 to 400, to select pixal position
X = a variable that will be defined next to the instruction or Mnemanic

MNEMONIC
CODE FUNCTION o DESCRIPTION
P3T Stop Plot/Print Stops the plotting/printing of hard copy.
PGR Print Graph Dumps the current graph displayed on the screan to the
Centranics printer.
PTX) Print Tabular Data Whers X =0 - 5.
Whan X = 5 tab data prints only at the markers
X =0 Screen dumps 401 data points,
X =1 Screen dumps 201 data paints.
X =2 Scresn dumps 101 data points,
X =3 Screen dumps 51 data points,
X =4 Screan dumps 26 data points.
PLA Plat All Frovides a screan plot containing trace, graticule, cursor,
and titles. ’
-PLR Plot Trace Provides a screen plot of the signal trace(s).
PLG Plot Graticule Provides a screen plet of the graticula and refarence linas.
PLC Plat Cursor Provides a plot of the current cursor pesition.
PLT Plot Titles Provides a plat of the currant titles displayed to indicats
the measurement and fest being performed.
PC Output Custom Plot Always plots the user specified plot. i PC is used and not

defined, the 562 defaults to “Plot AlL®

SCP “bit mask”

Specity Gustom Plot

The bit mask (Figura 4-8) is & string of ASCIl 0's and 1's
that indicale the usar's requirements for a plot (e.g., title
strings, markers, traces, graticules, stc).

LID ‘ident Set Identification The name of the oparator ar test device sedial number, the
LDE ‘Davice’ Set Test Davics Labe! 185t device used, and the date will be printed for all
LDA 'Date’ Sef Date Cantronics prints containing haadar or titls information.

EXAMPLE: LID "A. WILKINS', causes the operator's
nams, to be printed on any printer using a Cantronics
intarface.

PTL Print Complex Limits Provides a hardeopy ptintout of Complex Limits data.

4-14
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Bus Command: SCP ({mask)

The *mask” is a 16-bit ASCII string of 1's and O’s, wherae the first four characters ars zeros. It must be sat to selact the
desirad piot function. Mask selections for plet functions are as foliows:

MSBO ¢ 0 0 § 3.1 1 1 $_1 1

1111 1..1.1 1 LSB
E T—Graﬁcula
Trace 1 Data
: - Trace 1 Limit Lines
Trace 1 Titla

Traca 2 Data
L—Trace 2 Limit Lines

—Trace 2 Title

—Markers
|—Cursor

— Cursar Readout Text
— Saurcs Information

— Equipment Title (WILTRON logo or user message)

Figure 4-6. Programming Example: SCP (mask)

(4,473
N
19t

ah
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Table 4-7. Command Codes: Cutput Functions

The following is a list of Mnemonic parameters as indicaled within paranthesis:
N = 1 or 2 for channal selaction
n = a number within range +/89,59
F = a frequency within rangs +/-0 to 999.9399 GHz
S = 0 or 1 for ON/COFF indication {1 = ON, 0 = OFF}
M = 110 9, Markar aumbers, used for SAVE, RECALL, STCRE Marker#, elc.
P = 0 o 400, to select pixal position
X = a variable that will be defined naxt to tha instruction or Mnemenic
MNEMONIC
CODE FUNCTION DESCRIPTION
OCF(N) Output Cursor Frequency Returns the cursor frequency from channel N.
CCR(N} Output Cursor Readout Returns tha cursor value for the current curser trace posi-
tion.
OCcP Output Curser Position Returns tha currant cursor pesition.
ODF{N} Quiput Reiative Cursor Returns the frequency difference between the refarence
Freguency cursor and the main cursor for channal N.
CDR(N) Qutput Relativa Cursor Raturns the raadout diffarence between the reference
Readout cursor value and the main cursor value for channel N.
CEB Quiput Extended Reaturns and ASCIl represantation of the extended status
Status Byte byte to the controlier.
CPM(X) Cutput Parameter X Returns paramsier X 1o the controller. Paramster X is
defined in Figure 4-7,
Oib Qutput Identify Returns the 582's idantity string.
OPB Qutput Primary Status Byte Raturns the primary status byte to the contraller.
ORE Output Redirected Status Returns an SRO generated on ths dedicated GPIB
Bytes (sweepar, piotter, stc.) along with the address of the in-
strument that caused #t, whaen next addressed to talk.
ORD Cutput Redirectad Data Roturns the last data that was requasted from an instru-
mant on tha dedicated bus by an RDR command.
ORF{N) Output Referance Cursor Raturns reference cursor freguency for channal N
Frequency
ORP Cutput Refarence Cursor Causes the 562 to output the referance cursor position
Postion when next addressed to fak.
QORRA{N) Cutput Reterance Cursor Returns the cursor value for the cument reference cursor
Readout position. (Tha returned value will be in dB's, mV, ar SWR
' dapending on the measurement mode currently selected.}

4-16
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COMMAND CODES

RS BN I T B R

Offsat Channel 1 (dB)

Cfiset Channel 2 {dB)
Rasolution Channel 1 (dB/Div)
Resolution Channe! 2 {dB/Div)
High Limit Channel 1 {(dB)

Low Limit Channai 1 {dB)

High Limit Channel 2 {dB)

Low Limit Channel 2 {dB)
Sweeper Start Frequency (GHz)
Sweeper Stop Frequency {GHz)
562 GPIB Address

Sweeper GP[E Address
Reserved

Marker M1 Frequency (GHz)
Marker M2 Frequancy (GHz)
Marker M3 Frequency {GHz}
Marker M4 Freguency {GHz)
Marker M5 Frequency (GHz)
Marker M5 Frequency (GHz)
Marker M7 Fraquency {GHz)
Marker M8 Frequency (GHz)
Markar Mg Fraquency {GHz)
Power Lavel From Swesper (dBm)
Resarved

Reserved

dB/Sweap Valus {dB)

Cursor Position

Refarance Cursar Posltion
Plotter Address Parameter
Reservad

Graticuls Spacing (GHz/Div)
Reserved

Reading At Cursor for Channel 1
Reading At Curser for Channaf 2
Altornate Start Frequency {GHz)
Alternate Stop Frequency {GHz}
Alternata Power Sweep Lave (dB)
Alternate Power Laval {dBm)
Ressryed

oM

TR L

Figure 4.7, Available Parameters, OEN{X)

x
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|V GPIB OPERATION

:

Table 4-8. Command Codes: Data Stringa

4-18

The following is a fist of Mnemonic parametars a3 indicated within parantnesis:
N = 1 or 2 for channal selection
n = a number within range +-33.99
F = a fraguancy within range +/-0 f0 999.9939 GHz
S « 0 or 1 for ONAOFF indication (1 = ON, C = OFF)
M = 4 to 9, Marker numbars, used for SAVE, RECALL, STORE Marker#, etc.
P = 0 {c 400, to selact pixel position
X = a variable that will ba defined next to the instruction or Mnamonic
MNEMONIC ‘
CODE FUNCTION DESCRIPTION
OAT{N) Output ASCH Trace Raturns an ASCIi representation of tha signal trace data
for channe! N.
OBT(N) Output Binary Traca Returns a binary representation of signal trace data for
channel N.
OGD(NY QOutput Calibration Data Roturns ealibration data for the salectod channei to the
controller for channel N.
) QOSB Output Status Byle Indication Returs an Ascii represantation of the Status Byle to the
. eontroliar. The returned data wil be a numaeric string, 010
§ 255,
OSS{M) Output Stored Setup Rsturns stored setup M to the controlier.
LAT{N) Learn ASCH Tracs The 562 raceives ASCH signal trace data sent from the
cantralier for channe! N.
LBT(N) Learn Binary Trace The 562 receives binary signal trace data sent from the
controller for channal N,
L.CD{N) Lsarn Calibration Data The 562 raceives calibration data sant from the controller
for channel N.
LSS(M) Learn Stored Setup The 562 receives storad setup M sent from the controlier.
OT™ (N) Output Trace Memory Returns contents of Trace Memory far salected channsl
(N} 1o the comroller. This data Is in binary format. |
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Table 4-9. Command Cedes: Pass Through Codes

The following is a list of Mnemanic paramaters as indicated within parenthesis:
N = 1 or 2 for channe! selaction
n = & number within range +/~99.9%
F = a frequency within range +/—0 to 999,8999 GHz
S =0 or 1 for ON/QFF indication (1 = ON, 0 = OFF)
M= 1 to 9, Marker numbers, used for SAVE, RECALL, STORE Marker#, ste.
" P = 0 1o 400, to seiect pixs! position
X = a variable that will be defined next 1o the instruction or Mnemanic
MNEMONIC _ o } _ ‘
CGDE FUNCTION DESCRIPTICN
RDE (X) Pass Thiough Command for Redirects binary data to an instrument on the dedicated
Binary Data bus.
RDR{X} Pass Through Command Addrasses and programs instruments connected to
for ASCIl Data the dediczted GPIB interface, whara X is the addrass of
tha instrument recsiving the data, For example, BDR 5
COMMAND STRING would pass the command string
data to any instrument on ihe dedicated GPIB having
addrass 5. “CR LF" at the end of the pass through com-
mand string terminates the data transmission. See Figure
4-8 for a sample program using this command,
SDP(X) Set Plotter Address Sets the plotier, sweepar, or 562 address where X= ths
SDS(X} Set Sweeper Address new address of the instrument. Valid instrument addres-
SDX{X) Set 5§62 Address ses for X are 0 fo 30.

FRD (X} (data} Fast Redirection High speed data communications with device at address
X. This command is used in place of the RDR command
when high speed data transfer is reguired.

FRE Fast Redirection Ends This command terminates the Fast Redirestion (FRD)
command.
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100 DISP BDISP BDISPF RDISP

110 DISP “Version 1: 10-SEP-87"
120 WAIT 12000

130 QUIPUT A
QUTRUT A

wWRST
“CH1 O,

’

CHZ 0,

GOE”

CLEAR @DISK
180 DISP TARB(7) ; “TEST SEQUENCE MENU” EDISP
180 DISP TaB(3} ; ™0 = EXIT PROGRAM"

200 DISP TABR(3) ; “1 = P/M DATA"

210 DISP TAB(3) ; “2 = S5IG CHAN, RF CR”

220 DISP TRB(3) ; "3 = SIG CHaAN, RF OFF"”

230 DISP TaR(3) ; “4 = SIG CHAN, RF ON & OFF”

240 DISP TAEB(3) ; “5 = ALLY

250 DISP @ DISF TAB(2) ; “SELECT (PTION BY KUMEER";
260 BEEP 100, 30

260 INPUT N

270 I® N OR N5 THEN GOTO 280

280 IF N1 THEN GOTO 420 ELSE GO TIC 4350

290 CLEAR DISP @DISP @RISP @DISP

BDR 5 redirects the following command sequence to the sweep genaratar, which is at GPIB address 5. The
coding in line 150 commands the sweeper to do tha following:

—Turn tha hotizontal sweep on during CW operation,

—Turn the CW filter on.

—Set FO to 50 MHz.

—Set a sweep tims of 50 ms.

—Set FO for CW operation,

tn Line 160, RDR does the following:
~Tums off the markers.
-Sets internal leveling for 2 dBm.
=Turns the BF on during retrace.

1

Figure 4-8. Sample Program: RDR Command

4-20 562 OM
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[

; Table 4-10. Command Codes: General Functions
MNEMONIC

? CODE FUNCTION DESCRIPTION
ARF(S) Autazero RE Mode On/Off

Autozerc ocours evary retrace. This estabiishes it the 582
1‘5 is to expect the RF to still be en fin which case Zeroing is
; perdformed using dummy loads) or off (zercing is per-
formed at the dstectors),

BC(S) Blank CRT Either blanks (BUS COMMAND = BC1}, or unblanks (BUS
{ . COMMAND = BCO) the CRT display. '
CTN Continue Continues to next calbbration step, or continues after salf
test falled,
HON Hold Enable Hoids the current datz being displayed on the screan.
HOF Release Hold Continue displaying measuremeant data.
NUL Low Level Null Used in conjunction with autozers RF mode on to estab-
lish an equality between dummy loads and actual RF cff
conditions {when no RF present). Used 1o calibrate the
dummy load,
RTL Return To Local Returns the analyzer from the GPIB mede o the local
mode.

562 OM 4-21
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Table 4-11.Bus Messages Recognized by the 562 Network Analyzer
BUS MESSAGES HOW MESSAGE IS USED BY THE RF ANALYZER

Davice Clear Hesets the natwork analyzer 10 its dafault stata, Sending this messags s equivalent to
sending the RST command.

Go to Locaj Returns the network analyzsr o local (control panel} control,

Group Execute No action.

interface Clear Stops the network analyzer GPIB interfacs from fistening or talking. The front panal contrals

. are not cleared, however. ‘ '

Local Lockaut Prevents the front pane| RETUAN TO LOCAL key from returning the natwork analyzer 1o
local (control panel] control,

Remote Enable Piaces the natwerk analyzer under remote (GPIB) contral i the REM line is TRUE and the
network analyzer has been addressed to listen,

NOTE

IF the network analyzer is placed in remote and not supplied with program data, its
operation is determined by the pesitions in which the fropi panel controls were sst
immediately prior to going remata.

Service Raquest The network analyzer has baen equipped with an SRO capability.lt will respond to both

Messages serial- and parallel-poll messages, Responses to these messages are described below.

Seral-Pall (SPE) The SPE message causes the natwork analyzar to respond with a Enable (SPE) decimal-
ly-coded status byta,

Setial-Poll Disable (SPD) The SPD message, which the contraller sends, terminates a seria| poll operation,

Parallel Foll Operation When queried by 2 paraliel-poll message (PPOLL, Table 4-4), the nstwork analyzer {if

configured for paraflel-pall operation) responds by setting its assigned data bus line to the
logical state (1, 0) that indicates its correct SRQ status. To canfigure a bus devics that Js
(1} built for parallel-pol operation and (2) designed to be remately configured via the bus,
the contraller sends g wo-byte parallel-poll configure and enahle (PEC and PPE) maszage,

Parallel-Poll Conflgure The FPC byte configures the device to respand to a parailel- pali message, such as PPOLL.
(PPC)

Parailef-Poll ENABLE The PPE byte assigns the logical sense {1, 0} that the parallal- Enable {PPE) poll response
(FPE) will take.

Paraliel-Pon Unconfigura When the network analyzer receives the PPC/PPE message, it configures itself o properiy
{PPU), Disable {PPD} respond to the parzllel-pell message. The PPU or PPD message is sent by the controller

when a parallelpoll respense is no longer needed. Thig message disable causes the
network analyzer ta become unconfigured for a parallel-poll response.
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- . BUSMESsages
—_— = Y
Table 4-12. Methods of Generating Bus Comrnands
: —_—
METHOD OF EXECUTION
. —
FUNCTION ] : WILTRON 35 HP SERIES 200
Go to Lozal {GTL} LOCAL 5 * LOCAL 5
LOCAL 708 LOCAL 708
—_— ]
Group Execute Trigger TRIGGER 5 ' TRIGGER & (GET)
TRIGGER 708 TRIGGER 708
interface Clear (FG) ABORTIO & ABORT &
Device Clear (DC) (SDC) GLEAR 6 CLEAR &
CLEAR 705 CLEAR 708
Local Lockout {LLO} LOCAL LOCKOUT 3 LOCAL LOCKOUT &
Remote Enable (REN) REMOTE & REMOTE 6
REMOTE 708 REMOTE 708
Serial Pall A=SPOLL (706) A=SPOLL (708)
Paralle! Pol} Cenfigure {PPC} SEND 8: UNL LISTEN PPOLL CONFIGURE 7068
§CMD3AsCaE s :
Parallel Fol| A=PPOLL (5) A=FPOLL (5)
Parzlle] Poll Unconfigure (PR SEND 8; CMD 21 PPOL UNCONFIGURE &
SEND &; UNL LISTEN PPCL UNCONFIGURE 706
L 6 CMD 21

* Assumes GPIB address selio &,

2 8 ' ON:
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ALPHABETICAL INDEX TO COMMAND CODES

IV GPIB OPERATION

Table 4-13. Alphabetical Index to the Command Codes

The following is a list of mnamonic parametars as indicatec within paranthesas:
N = 1 or 2 for channel salection

n = a number within range +/~98.99
F = z frequency within range +-0 to 998.9999 GHz
S = 0 or 1 for ON/OFF indication (1 = ON, © = OFF)
M= 1 tc 9, Marker aumbers, used for SAVE, RECALL, STCRE Marker #, atc.
P = 0 to 400, to select pixel position

¥ = a variable that will be dafined next tc the instruction or Mnemonic
L = Limit Values '
MNEMONIC PAGE MNEMONIC o PAGE
CODE NAME NUMBER CODE NAME NUMBER
AQF Avaraging Off 4-10 DP1 Set Resolution To 101 Data 4-10
ARF(3) Autazere RF On/Off 4.21 Points
ASC{) Autcscale 47 DP2 Set Resolution To 201 Data 4-10
ASW Alfosweep 410 Points
AVE {X) Set Averaging 4-10 DP4 Set Resolution To 401 Data 4-10
AVE(X) Averaging On 4-10 Points
BC(S) Blank CRT 4-21 DSI(S) Display Segmeant !dentifiers 47
CAL (X) Calibrats the 562 4-9 FRD Fast Redirection 419
CAM Move Cursor To Active 413 FRE Fast Rediraction Ends 4-189
Marker GHz Reserved Mnemenic 4-5
CBW(M)n)  Move Cursor Ta Show 4-13 GOF Turn Off Graticule Display 4-8
Bandwidth GON Display Graticule 4-9
CH1(S) Set Channet 1 On/Off 4-§ GSF GPIB Status Indication Off 4-7
CH2(S) Set Channel 2 On/Off 4-8 @GSN 'GPIB Status Indication On 4.7
CHI(N) (S)  Gomplex High Limit On/Off 4-7 HOF Hald Off 4-21
GLH(Ny (L)  Enter High Complex Limits 4-7 HON Hold On 4-21
CLLINI {L)  Enter Low Complex Limits 4-7 IEM(X) Input Extended Mask 4411
CLO (N) (5) Complex Low Limit On/Off 4-7 IPM{X) tnput Primary Mask 4-1
CLT(N){n} Move Cursar Left To n dB 4-13 LAT{N) Learn ASCI Trace 4-18
CMK (M) Move Cursor To Marker M 4-13 LBT(N) Learn Binary Trace 4-18
CML (data)  Configure Manual Labeliing 4-3 LCD{N} Learn Calibration Data 418
CMN(N) Move Curser To Min 413 LDA “date”  Label For Dale 414
CMX{N) Move Cursor To Max 4-13 |.DE “davice” Label For Test Device 4-14
CN Configure Narmal 4-9 LHE(N) High Limit (Ot} 4-7
CNR CW No Ramp 49 LEEN)Y{(n) High Limit {On}) 4-7
COF Cursor Off 4-13 LLF(N) Low Limit (Cff) 4-7
CON Cursor Cn 4-13 LLO(N)n) Low Limit (Cn) 4-7
CRF({N)(F} Maove Cursor Te Frequency F 4-13 LD “ident”  Labsl For Identification 4-14
On Channal N LSS  garn Stored Seiup 4-18
CRU Configure 0-10v Ramp Output 4-9 LTM (N) Laarn Trace Memory 4-7
CRP(F) Move Cursar To Position P 4-11 MHz Reserved Mnamonic 412
CRI(NKN) Move Cursor Right Ton dB 4-13 . MSW Manual Sweep 4-10
csB Claar Primary Status Byte 4-11 NSW Normal Sweep 4-10
CTN Continue 1o Next Calitration Step, 4-9 NUL Low Laval Null 4.9
or Continue atter SeYf Test Fajied OAT(NY Output ASCIH Trace Data 4-18
dB Reserved Mnemonic 4.5 OBT{N} Qutput Binaty Trace Data 4-18
dBm Reserved Mnemenic 4-5 OGN} Output Calibration Data 4-18
DLT Display Limits Test 4-7 OCFN) Output Cursar Frequency 4-16
POt (X} Detector Offset R1 4-9 QCH (N} Output Complex Limits High 4-7
DO2Z (X) Datector Offset R2 - 4-9 QCL (N} Output Camplex Limits Low 4-7
DOA (X} Datactor Offset A 4-9 OCF Quiput Cursor Posttion 4-18
DOB (X) Detectar Offset B 4-8 OCR(N} Qutput Cursar Readout 4-16
DOF Relative Mode Off 4.13 CDF{N} Dutput Reiative Gursor 4-16
DCN Helative Mode On 4-13 Fraquency
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ALPHAEETICAL INDEX TO COMMAND CODES

. MNEMONIC

Table 4-13. Alphabetical Index to the Command Codes (Continued)

PAGE MNEMONIC PAGE
B CODE NAME NUMBER CCDE NAME NUMEBER
- QDR(N) Cutput Relative Cursor 4-18 RTL Return To Local 4-21
. Readout SCLIN)X) Set Resolution {dB/Div.} 4-§
- OEB Output Extanded Status Byte 4-16 SCP(bit Specity Custom Plat 4-14
. OFF(N)m)  Set Channal Cffset (dB) 4-8 mask}
CQID Output identify 418 SDP(X) Sat Plottar Address 4-19
OLT(N) Output Limits Test Result 4-7 {Dedicated GPIB)
OPM(X) Output Parameter X 4-16 SDS(X) Set Swoepsr Address 4-19
: -OPB Quiput Primary Status Byle 416 {Dedicated GPIB)
* "ORB Cutput Redirected Status 4-18 SDX{X) Set 562 Addrass FAT-I
Bytas S {X) Set input Far Channeal 1 4-8
- ORD Qutput Redirected Data 4-16 312 {4 Set Input For Channel 2 4-6
ORF(N} Aef, Cursor Readout 4-18 SIF(S) User Interface ON/GFF 4-8
ORP Qutput Refersnce Cursor 4-16 SM1(X) Sat Channe! 1 Measurement 4-6
Position Display
ORRI(N}) Ref. Cursor Readout 4-18 SM2(X} Seat Channel 2 Measurement 4-6
08B Quiput Status Byte 4-18 Display
0SS Qutput Stored Sstup 4-18 SMQC (%) Set Smoothing 4-10
OTM {N) Qutput Trace Memory 4-18 S0OF Smoathing Off 4-10
PC ' QOutput Custom Plot 4-14 SONX) Smoothing COn 4-11
PGR Print Graph 4-14 8Qo Disable SRQs 4-11
PLA Plot Al 4-14 S Enable SRQs 4-11
PLG Plot Cursor 4-14 5a8(X) Program Number of Sweeps 4-11
PLG Plot Graticule A-14 SVC{X) Save Setup With Calibration 4-8
PLR Plot Trace 4-14 Data,
PLT Plot Titlas 4-14 SVS(M) Save Front Pane! Setup 4-9
PRV({X} Preview 4-9 TCRN) Adjust Ofiset so that Trace 4-7
pPsT Stop Print 4-14 at Cursor Movas To Rsf.
PT(X Print Tab Data 4-14 Line
PTL Print Complex Limits 4-14 TMT (S) Apply Tracs Memary to 4-7
RCCX) Recall With Calibration Data 4.8 Channel 1
RCFINJF}  Move Reference Cursor To 4-13 ™2 (S} Apply Trace Memory to 4-7
Frequancy Channsl 2 _
RDB(X) Pass Through Comimand For 4-19 TMD (N} Load Trace Memory With Signal 4-7
Binary Dala Tracs Data
RDR{X) Pass Through Cammand For 4-18 TMH (N) Load Trace Memary With 4-7
ASCli Data Complex High Limits
RCP(P) Move Referenca Cursor To 4-13 TML{N) Load Trace Memary With 47
Position P Complex Low Limits
RCS(M) Racall Front Pansl Setup 4.8 TMO Turn Off Manual Labslling 4-10
REF(N)(X)  Set Referance Line Position 4-6 TSS Hitle” Title Stored Setups 4-6
ROF{N) Refarence Line Disclay Off 4-6 TST Run Instrument Test Routine 4-10
RON{N} Referance Line Display On 4-6 XCG Excharge Cursor and Refer- 4-13
RST Reset Instrument 4-10 ance Cursor
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