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SECTION |
GENERAL INFORMATION

11 SCOPE OF THE MANUAL

This manual provides general, installation, and opera-
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 use this

identification number in any future correspondence with
WILTRON Customer Service about this instrument.

1-4 DESCRIPTION OF 562 SYSTEM

The Model 562 Scalar Network Analyzer is a
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 controller.

Figure 1-1. Model 562 Scalar Network Analyzer Shown With a WILTRON 6669B 40 GHz Sweep Generator

562 OM
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I GENERAL INFORMATION

PRECAUTIONS FOR USE OF SWR AUTOTESTERS AND RF DETECTORS

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

REFERE/-CE REFERENCE
PLANE PLANE
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=
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PN +0 000 PIN +0.001
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Figure 1-2. Reading N Connector Pin Depth

The center pin on an RF component connector
has a precision tolerance measured in mils
(1/1000 inch), whereas connectors on 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 1-1. RF Component Pin Depth Tolerance

Test Port Wiltron
Connector Pin Depth Gauge
“Type (Mils) Reading
N-Male 207 -0.000 210 -0.000
+0.003 +0.003
N-Female 207 +0.000 same as
-0.003 pin depth

562 OM

C.

Figure 1-3. Pin Depth Gauge

Avoid Over-Torquing Connectors
Over-torquing connectors is destructive; it may
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 (interface).
This washer compensates for minor impedance
discontinuities at the interface. The washer’s
location is critical to the RF component’s perfor-
mance. Do not disturb 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 Connectors Clean

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

1-5



1 GENERAL INFORMATION SPECIFICATIONS
Table 1-2. Specifications (2 of 3)
Transmission Channel Mismatch
Cursor “X” dB: Moves cursor to “X” value on either Loss or Galn = Accuracy + Uncertainty*

trace.

Cursor Delta “X” dB: Moves the main Cursor to “X"
value relative to Reference Cursor.

Cursor “X" dB Bandwidth: Moves both main Cursor
and Reference Cursors to the first “X” dB value to the
left and to the right of the initial reference posttion.

SIGNAL SOURCE

Recommended Signal Sources: The WILTRON
6600B Sweep Generators and 6700A synthesizers
are directly compatible with the 562. A dedicated
GPIB system interface supplies frequency annotation
on the 562 display to form an intelligent link.

Compatibility: The 562 is compatible with any signal
source that meets the following minimum requirements:

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

* Blanking Signal: Provides + 5V during retrace
and bandswitching.

* Dwell Signal: Outputs TTL-Low signal to dwell
sweep ramp.

ACCURACY

Transmission Loss or Gain Accuracy: Uncertainties
from frequency response of components are automat-
ically subtracted from test data during the calibration
procedure.

Overall accuracy is then:

Channel Accuracy (25°C)

-
-
d

Accuracy
*Effects of sweep generator, test device, SWR Autotester
and detector mismatch can be significant. This mismatch
uncertainty is minimized by Wiltron’s exceptionally low
reflection characteristics of the detector, sweep generator
and SWR Autotester.

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

Overall Waveguide Return-Loss Measurement

Accuracy:

Return Loss Channel SWR Autotester
Accuracy = Accuracy <+ Accuracy

Mismatch Uncertainty (Typical)*

"
&
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[
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Transmission Measurement
Uncertainty Caused

[ 20 dﬁ Return LTs Measurement

=4

.01 .04 4 8 124 18.5 26.5 40
Frequency (GHz)

*Varies with the return loss of the detector, SWR
Autotester, connecting cables, the source impedance of the
sweep generator, and the value of the measured reflection.

SWR Autotester Accuracy:

1.4 — Accuracy of Measured Retiection Coefficient (p)**
g2 — Model |10 MHz-8 GHz| 8-18 GHz | 18-26.5 GHz | 26.5-40 GHz
2110
T.08 T W 560-97A50 | 0.01620.06p2 | 0.01620.1p2 A NA
506 e — - 560-97A50-1 | 0.0100.06p% | 0.01020.1p?
<104 ] e 560-97N50 | 0.01820.08p2 [0.01820.12p2 NA NA

0.2 FyphosH et 560-97N50~1 | 0.013:0.08p% 10.013£0.12p°

s el el e s bl 2 2
0 560-97NF50 | 0.018:0.08p2 [0.018:0.12p
#6410 0 -0 -20 30 40 -50 —60-65 560-97NF50-1 | 0.013+0.08p% {0.01320.12p? N/A N/A
input Power (dBm) 50
560-98K 2 2 . 2 2
560-08KF50 | 0-01820.15p% 10.01820.1507 | 0.02520.150° | 0.032+0.18p
560-98550 0.018i0,1p§ 0.01840.1p% | 0.02520.12p% NiA
560-98550-1 | 0.013:0.1p% |0.013£0.1p% | 0.01820.12p2
560-985F50 0.018&0.1;:: 0.01820.1p2 | 0.025:0.12p% N/A
560-98SF50-1| 0.01320.1p2 | 0.013+0.1p% | 0.01820.12p2
**Accuracy includes the effects of directivity and test port
reflection over the frequency range.
562 OM 1-7



I GENERAL INFORMATION

SYSTEM ELEMENTS

1-10 SYSTEM ELEMENTS

c. SWR Autotester
a. Network Analyzer The 560 Series SWR Autotesters (Table 1-3) integrate
The 562 Scalar Network Analyzer provides a in'one small package a broa.dband, high directivity
simultaneous display of transmission loss/gain bndg:e,a fietector,alowreﬂ.ectlon test port, a reference
and return loss or power, SWR, volts, and cus- termination, and a connecting cable. The output of the
tom measurements. A complete measurement SWR Autotester is a detected signal, varying in
system includes a signal source, a 560 Series proportmntoreﬂechpns from the test device connected
SWR Autotester and Detector (6400 Series to the test port. Optional extender cables can be used
Autotesters and Detectors may also be used). without degradation in performance.
Interface with waveguide detectors is provided
by the 560-10BX or 560-10BX-1 Adapter Cables. Accuracy: See accuracy chart on page 1-7.
The system makes direct connection to a printer Maximum Input Power: 500 mW
or plotter and does not require an external con- Cable .Length: 122 cm (4 ft) ) )
troller. An interface cable to measure volts is also Insertion Loss: 6.5 dB nominal from input
available (P/N 562-15BX). port to test port.
b. Signal So'urce ) . Dimensions and Weight:
The 562 is compatible with the WILTRON
6600A, 6600B, and HP 8350B Sweep Generators Model Dimensions* Weight
and WILTRON 6700, HP 8340A, and HP 8341A 560-97A50, -1 7.6x5x2.8cm 340 g
Synthesizers or other signal sources that meet 560-97N50, -97NF50, -1 (3 x 2 x 1-1/8 in.) 4259
the interface requirements listed under SIGNAL 560-98K50, -98KFS0 5.3x38x19cm  108g
SOURCE Compatibility in Table 1-2. 560-98S50, -98SF50, -1 (2-1/8 x 1-1/2 x 3/4 in.)
*Plus Connectors and cable.
Table 1-8.SWR Autotesters
Frequency Frequency
Range Directivity Sensitivity Test Port Input
Model (GHz) (dB) (dB) Connector Connector
560-97A50 0.01-18 36 +1.2 GPC-7 N Female
560-97A50-1 40
560-97N50 0.01-18 35 +1.5 N Male N Female
560-97N50-1 38
560-97NF50 0.01-18 35 +1.5 N Female N Female
560-97NF50-1 38
560-98S50 0.01-26.5 32 +2 WSMA Male Ruggedized
560-98S50-1 35 WSMA Female
560-98SF50 0.01-26.5 32 12 WSMA Ruggedized
560-98SF50-1 35 Female WSMA Female
560-98K50 0.01- 40 30 3 K Male Ruggedized
560-88KF50 30 K Female K Female
562 OM
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I GENERAL INFORMATION

RECOMMENDED TEST EQUIPMENT

Table 1-5. Recommended Test Equipment

CRITICAL RECOMMENDED
INSTRUMENT SPECIFICATION MANUFACTURER USE *
Power Meter Power Range: -30 to +20 dBm Hewlett-Packard, Model 436A, O,PC
Other: GPIB Controllable with Opt 022 (HPIB)
Power Sensor Frequency Range: 0.01to 18 GHz Hewlett-Packard, Model 8481A O, P C
Power Range: +16 to ~20 dBm
Power Sensor Power Range: —20 to ~60 dBm Hewlett-Packard, Model 8484A O,PC
Digital Multimeter Resolution: 4-1/2 digits (to 20V ) John Fluke, inc., Model 8840A, T
DC Accuracy: 0.002% + 2 counts with Option 8840A-09
DC Input Impedance: 10 MQ True RMS AC
AC Accuracy: 0.07% + 100 counts
(to 20 kHz)
AC Input Impedance: 1 MQ
Oscilloscope Bandwidth: DC to 150 MHz Tektronix, Inc. O,PCT
Sensitivity: 2 mV Model 2445
Horiz. Sensitivity: 50 ns/division
Sweep Horizontal Output: 0 to 10V WILTRON 6647B O,PRC
Generator Sweep Dwell, Seq Sync lines as
defined in Table 1-2,
50 MHz, +10 dBm
Step 60 dB range WILTRON P, C
Attenuator HP 355D

*C-Calibration, O-Operational, P-Performance, T-Troubleshooting

562 OM
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Il INSTALLATION

INTRODUCTION

SECTION i
INSTALLATION

2-1 INTRODUCTION

This section provides information on 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
damaged 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 used 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,
cable requirements, and the addressing of the
analyzer.

562 OM

2-4.1 Interface Connector

Interface between the analyzer and other devices on
the GPIB is via a 24-wire interface cable. This cable
uses connector shells having two connector faces.
These double-faced connectors allow for the parallel
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.

2-4.2 Cable Length Restrictions

The GPIB system can accommodate up to 15 instru-
ments at any one time. To achieve design perfor-
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 control lines cannot be
driven properly and the system may fail to perform.
Cable length restrictions are as follows:

@ No more than 15 instruments may be installed
on the bus.

e Total accumulative 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.

2-4.3 GPIB Interconnection

The only interconnection required for GPIB opera-
tion is between the analyzer and the controller. This
interconnection is via a GPIB cable. The WILTRON
Part number for such a cable is 2000-1,

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

2-3



Il INSTALLATION

SWEEP GENERATOR INTERCONNECTION

2-44 GPIB Address

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

2-4.5 Data 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.

e Ends of all output ASCII data strings are ter-
minated with CR LF and EOIL The EOI
provides complete data termination and is sent
with the LF character.

Input Functions of the 562:

All binary data strings received by the 562 must
be terminated with EOI true with the last data
byte.

e All ASCII data strings received by the 562 must
be terminated with either EOI, LF and EOI, CR
LF, or CR LF and EOL

2-5 SWEEP GENERATOR
INTERCONNECTION

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

2-5.1 WILTRON 6600B Sweep Generator

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

562 OM

2-5.2 Other Sweep Generators

The 562 Analyzer requires interconnection with a
sweep generator capable of supplying the necessary
horizontal, blanking, and dwell signals specified in
Table 1-2 Signal Source Compatibility (see Section
III, Table 3-7 for instructions on interconnecting the
562 to other sweep generators and frequency syn-
thesizers using male BNC to male BNC cables).

2-6 PREPARATION FOR STORAGE
AND/OR SHIPMENT

Paragraphs 2-6.1 and 2-6.2 give instructions for
preparing the analyzer for storage or shipment.

2-6.1 Preparation for Storage

Preparing the analyzer for storage consists of clean-
ing the unit, packing the inside with moisture-
absorbing dessicant crystals, and storing the unit in
a temperature environment that is maintained
between —40 and +70 degrees centigrade.

2-6.2 Preparation for Shipment

To provide maximum protection against damage in
transit, the analyzer should be repackaged in the
original shipping container. If this container is no
longer available and the analyzer is being returned
to WILTRON for repair, advise WILTRON Cus-
tomer Service; they will send a new shipping con-
tainer free of charge. In the event neither of these
two options is possible, instructions for packaging
and shipment are given below.

a. Use a Suitable Container
Obtain a corrugated cardboard carton with a
275-pound test strength. This carton should
have inside dimensions of no less than six in-
ches larger than the instrument dimensions to
allow for cushioning.

b. Protect the Instrument
Surround the instrument with polyethylene
sheeting to protect the finish.

¢. Cushion the Instrument
Cushion the instrument on all sides by tightly
packing dunnage or urethane foam between the
carton and the instrument. Provide at least
three inches of dunnage on all sides.

2-5



Il INSTALLATION

INTERNATIONAL SALES REPRESENTATIVES

ARGENTINA

L.A. ELECTRONICA S.R.L.
T.C. de Aliende 430

6000 Cordoba

Telephone: {051) 32150/34815
Telex: 390 51884 ENTOP AR

AUSTRALIA

Wiltron Pty. Ltd.

Sydney

Telephone: (408) 778-2000
Telex: 285227

Fax: (408) 778-0239

AUSTRIA

WILTRON GrbH

Rudolf Diesel Str 17

8031 Gikching, West Germany
Telephone: (48) 8105-
8535/8055/8056

Telex: 841-528523

Fax: (48) 8105-1700

BELGIUM

HEYNEN N.V.
Bedrijsstraat 2

B-3500 Hasselt
Telephone: 32-11-210006
Telex: 846-38047

Fax: 11211812

BRAZIL

TECELINCO TECNOLOGIA
ELETRONICA LTDA.

Rua Major Sertorio, 463 - 4
Andar

01222 Sao Paulo

Telephone: 55-11-
2573645/2584286

Telex: 391-01125588 PYRO BR

CANADA

WILTRON INSTRUMENTS LTD.
215 Statford Road, Unit 102
Nepean, Ontario K2H 9C1
Telephone: (613) 726-
8800/8801/8802

Fax: (613) 820-9525

CHINA

CHINA NATIONAL INSTRU-
MENTS IMPORT & EXPORT
CORFORATION

P.O. Box 2811

Xi Jiao, Er-Li Kou Beijing
Telephone: 880931

Telex: 716-22304 CMIEC CN

CHINA ELECTRONICS IMPORT
& EXPORT CORPORATION

48 Fuxing Road, Beijing
Telephone: 81-2687/3972

Telex: 716-22475 CEIEC CN

COSTA RICA
ELECTRO-IMPEX, S.A.
Apartado 620, San Jose
Telephone: 215954
Telex: 303-2645 ELEPEX

DENMARK

S C METRIC A/S
Skodsborgvej 305
DK-2850 Naerum
Telephone: (2) 804200
Telex: 855-37163

EGYPT

ALKAN ESTABLISHMENT

2 El Mesaha Square, Dokki,
A.R.E.

P.O. Box 1913, Cairo 11511
Telephone: (2) 887114

Telex: 927-93644 ALKAN UN &
82096 EKA UN
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Table 2-1. WILTRON International Sales Representatives

FINLAND
INSTRUMENTARIUM
ELEKTRONIIKKA

P.O. Box 64, Vitikka 1
SF-02631 ESPOO
Telephone: 358 (0) 5281
Telex: 857-124426 HAVUL or
857-8100155 INSTRUE
Teletex: 100155

Fax: (0) 524986

FRANCE

WILTRON S.A.

9 Avenue du Quebec
Zone de Courtaboeuf
81951 Les Ulis Cedex
Telephone: (1) 64-46-65-46
Fax: (1) 64-1046-65

WEST GERMANY
WILTRON GmbH

Rudolf Diesel Str 17,

8031 Gilching

Tel: (8105) B055/8535/8056
Telex: 841-528523

Fax: (8105) 1700

HONG KONG

SCHMIDT & CO (H.K)) LTD.
18th Floor, Great Eagle Centre
23 Harbour Road, Wanchal
Telephone: (5) 8330222
Telex: 780-74766

Fax: (5) 8918754

INDIA

HINDITRON SERV. PVT. LTD.
Eros Bldg., 5th Floor
Maharishi Karve Road,
Churchgate

Bormbay 400 020

Tel: (22) 8125344/8121316/-
8121616/8221529
Telex:953-1175326/1173448

HINDITRON SERV. PVT. LTD.
Field Service Centre

15 Community Centre
Panchshilla Parkj

New Delhi 110 017
Telephone: 653387

Telex: 0314880

HINDITRON SERVICES PVT.
LTD.

Srinath Cormplex, 5th Floor
1-1-58/1 to 1-1-58/11

Sarojini Devi Road
Secunderabad 500 003
Telephone: (city code) 821117
Telex: 0155575 NIMA IN

HINDITRON SERVICES PVT.
LTD.

Otfice No. 6

Shantinketan, 6th Fioor

8 Cumac Street, Calcutta
Telephone: (33) 434032/477541
Telex: 021-4153 HCPL IN
Cable: FLUKHIND-Calcutta

HINDITRON SERV. PVT. LTD.
33/44A Rajmahal Villas Extn.
Bangalore 560 006
Telephone: (city code) 33138
Telex: 845-741

iNDONESIA

PT CENTRONIX

36, Jalan Matraman Raya
Jakarta Timur
Telephone: (21) 884087
Telex: 796-48216

IRELAND (Southern)

ATRON ELECTRONICS LTD.
(Avelec Group)

Lynwood House, Ballinteer Road,
Dublin 16

Telephone: 353-1-
988433/988798

Telex: 852-80662 ATRN EI

ISRAEL

RACOM ELECTRONICS, LTD.
P.O. Box 21120

Tel Aviv 61210

7 Kehilat Saloniki St, Tel Aviv
69513

Telephone: (3) 481822

Telex: 922-33808

Fax: (3) 491576

ITALY

WILTRON Sp.A.

Via E. Vittorini 128
00144 Roma EUR
Telephone: (06) 5005171
Fax: (08)-5005273

WILTRON Sp.A.

Centro Direzionale Colleoni
Palazzo Andromeda 2

20041 Agrate Brianza, Milano
Telephone: (02) 651871

Fax: (02) 6056589

JAPAN

- WILTRON KK,

& Chome, 28-20, Shiba,

Mita Bidg. 6F, Minato-ku Tokyo
108 Tel: (03) 7980411

Fax: (03) 798-0418

WILTRON K.K.

Telephone: (045) 316-0381 R Fax:

(045) 316-0380, Yokohama

KOREA

WILTRON Co.

Seoul

Telephone: (408) 778-2000
Telex: 285227

Fax: (408) 778-02390KUWAIT

KUWAIT

TAREQ COMPANY

P.0. Box Safat 20506, 13066
SAFAT

Telephone: 436100/436045
Telex: 958-22315 KT

Fax: 865-2436100, 2436045

LUXEMBOURG
HEYNEN N.V,
Bedrijsstraat 2

B-3500 Hassel, Belgium
Telephone: 8851-96111
Telex: 846-39047

Fax: 11211812

MALAYSIA

MECOMB MALAYSIA SDN BHD
Lot 20, Jalan 225

46100 Petaling Jaya, Selangor
Telephone:(03) 743422

Telex: 784-37764

Fax: (03) 7743414

MEXICO

MEXITEK, S.A.

Eugenia 408 Deptos. 2y 3

Col. Del Valle, Deleg. B. Juarez
Apdo. Postal 12-1012 03100
Mexico, D.F,

Telephone: (5) 360810

Telex: 383-1773238 MEXIME

NETHERLANDS

Heynen B.V.

P.O. Box 10, 6580 AA Gennep
Telephone: (8851) 86111
Telex: 844-37282

NEW ZEALAND

Wiltron Pty. Ltd.

Sydney .
Telephone: (408) 778-2000
Telex: 285227

Fax: (408) 778-0239

NORWAY

HUGO RISO A/S TEKNISK
IMPORT

P.O. Box 33 Voksenskogen
N-0708 Oslo 7

Telephone: {2) 142835
Telex: 856-78216

PAKISTAN

SUPERIOR ELECTRONICS AS-
SOCIATED

B-88 Blodk H

North Nasimabad, Karachi 33
Telephone: (21) 613655

Cable: SEACONSULT Karachi

PERU

IMPORTACIONES &
REPRESENTACIONES
ELECTRONICAS S.A.

Avda. Franklin D. Roosevelt 105
(Edivicio Rimac) Lima 1
Telephone: (14) 272076

Telex: 394-25663

Cable: IREING

PHILIPPINES

PHILIPPINE ELECTRONIC IN-
DUSTRIES, INC.

P.O. Box 498

Makati Commercial Center
Makati, Metro Manila
Telephone: {2) 879826

Telex: 742-22036

PORTUGAL

DECADA ESPECTRAL-EQUI
PAMENTOS DE ELECTRONICA
E CIENTIFICOS, SARL

Av. Bombeiros Voluntarios, Lote
1028

Miraflores/Alges, 1485 Lisboa
Tel: (01) 410-3420/6073/6098
Telex: 832-16515

Fax: 351141016844

QATAR

TRADING AND AGENCY SERV.
P.O. Box 1884, Doha

Telex: 957-4325 TRAGS DH
Fax: 974-422255

SAUDI ARABIA
ELECTRONIC EQUIPMENT
MARKETING CO.

P.0. Box 3750, Riyadh, 11481
Telephone: (1) 4771650
Telex: 828-201120

Fax: 96614785140, 4783662

SINGAPORE
SINGAPORE ELECTRONIC &

ENGINEERING (PRIVATE), LTD.

24 Ang Mo Kio Street 656
Industrial Park 3
Singapore 2056
Telephone: 4593555
Telex: 786-21801

Fax: 4553613

SOUTH AFRICA

PNI ELECTRONICS

P.O. Box 38127, Bramley 2018
Tel: (11)7883170/7863171-
17863172 Telex: 4-24408 SA*
Fax: (11) 786-1807

SPAIN

UNITRONICS, S.A. Plaza
Espana, 18 Torre de Madrid

PL 12, Ofc. 8, Madrid
Telephone: (01) 2425204
Telex: 831-46786

Fax: (01) 2484228 (Madrid) (03)
3226800 (Barcelona)

SWEDEN

WILTRON AB

Box 247

Jagerhorns vag 19
§-127 45 Skarholmen
Telephone: (08) 7405840
Telex: 854-8135089

Fax: (8) 7109960

SWITZERLAND

AMOTEC ELECTRONIC AG
Buehistr. 1/ P.0. Box 45
CH-8125 Zollikerberg
Telephone: (1) 3815801
Telex: 845-816906

Fax: (1) 391-56-33

TAIWAN

Wiltron Co. Ltd.

6F-5, No. 188, Sec. 2 Roosevelt Rd
Taipei

THAILAND

DYNAMIC SUPPLY ENGINEER-
ING R.O.P.

12 SOl Pasana, Ekamai
Sukhumvit 63, BKK 10110
Telephone: (2) 914434

Telex: 788-82455

Fax: (2) 3811467

TURKEY

TEST MUHENDISLIK VE
MUSAVIRLIK TICARET LIMITED
SIRKETI Sehit Adem Yavuz
Sokak No. 6/17 Kizilay, Ankara
Telephone: (41) 18-05-68

Telex: 821-46147

UNITED ARAB EMIRATES
SALEM HILAL TRABISH AL
MANSOURI ENTERPRISES
P.0O. Box 6868, Abu Dhabi
Telephone: (2) 331200
Telex: 946-23648

UNITED KINGDOM

WILTRON LTD.

Wiltron House, Pinehill Road
Crowthome, Berkshire RG11 7JD
England

Telephone: (344) 777778

Telex: 851-847913

Fax: (0344) 761783

YUGOSLAVIA

SOUR INDUSTRIAIMPORT
Blatine 12-14, 58000 Split
Telephone: (58) 510888
Telex: 862-26335
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SECTION il
FRONT PANEL OPERATION

3-1 INTRODUCTION a. CRT Screen

This section describes: Displays channels 1 and traces as set up in the

1. The operation of the 562 Scalar Network display channel menu. If the source is alternat-

: ing settings or frequencies, then trace 1 displays
Analyzer using the control panel controls. the main setting and trace 2 displays the alter-

2. The controls and rear panel connectors. nate settings.
3. How to make transmission, return loss, b. NETWORK ANALYZER Settings
power, and alternating setup measurements. The two lines labeled “1” and “2” across the top
4. How to check that the instrument is operating of the screen display the type Of' measurement
properly. selected and the offset and vertical resolution
values set for traces 1 and/or 2.
3-2  CONTROL PANEL CONTROLS ¢. SOURCE Information

Source information is displayed in the box in the

Operation of the control panel controls is described top right side of the screen. This box displays the

in Figure 3-1 and in paragraphs 3-2.1 thru 3-2.8. source model number, or “ALTERNATE SETUP”
when an alternating setup has been selected, or
3-21 CRT Display (Figure 3-2) “HOLD” when the instrument is in the HOLD
The CRT displays the measurement traces, the mode.
present settings for the 562, cursors, markers, limit
lines, menu options, and the frequency source
parameters.
NETWORK
ANALYZER SOURCE
ceer SOURCE e
SETTINGS 1 fomievssy 0 =2sedny gemsmr-i7is |58 7 mobe
HIGH LIMIT— A A A AL e A
L,NEf’/\/\/\f\r\ﬂjf\’\M TN A - TRACE 2
. : REFERENCE
TRACE1/‘ I (\rl( {H’/\/ \/\ LINE *
INDENTIFIER A { “ / / H \ / \ /'
TRACE 1 [ } w { W MESSAGE
REFERENCE | AREA

i e i % I M‘ulm\h ...... —— TRACE 2
! VT / INDENTIFIER
Tt e

10 I
M ACTIVE
SOURCE , | j<— maRker

SETTINGS Fl: B.0ODOD GH=z 2 GHz/DIV F2: 18. D00 GHz
401 pts LEVEL: +5. 0 dBm

LINE ‘ i V 1+ +3.24 dSe

21 -1.78 c&r

“ ¥ f Mvg | 2. 00z2e CHz
LOW LIMIT .| 4 MMM . .

* REFERENCE LINE SAME FOR BOTH TRACES.
Figure 8-2. Typical Model 562 CRT Display
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Ill FRONT PANEL OPERATION

CONTROL PANEL CONTROLS

DEDICATED
SYSTEM
SYSTEM MENU INTERFACE
ON
OFF
SYSTEM
INTERFACE »| ADDRESSES
SOURCE =5
DATA POINTS PLOTTER= 8
RESET USE 4 THEN
(CAL DATA IS PRESS' SELECT
RETAINED)
USE 4 THEN
PRESS' SELECT

FREQUENCY
DATA POINTS

101
201
401

v

USE 4 THEN
PRESS SELECT

562 Factory-se—lacted settings: T
Channel 1:TRANSMISSION

Channel 1: OFFSET: 0.0 dB

SELECTION ONLY (NO DISPLAY)

v

-
‘ i
5 E
! Channel 1: RESOLUTION:10 dB/Division !
: Channel 2: RETURN LOSS '
] Channel 2: OFFSET: 0.0 dB i
: Channel 2: RESOLUTION: 10 dB/Division 1
' FREQUENCY DATA POINTS: 401 :
! Note: The factory settings on the signal source !
i are dependent upon the source specifications. |

-

Figure 8-5. SYSTEM MENU and Factory-selected Settings
3-2.3 DISPLAY Keys 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,
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
T CHANNEL

OFFSET/
RESOLUTION

LIMITS

]
[ ] wmenu

[:] ) ON/OFF @[:!
]

[ ] avtoscate [ ]

[ ]
]

2

Figure 8-6. DISPLAY Keys and Indicators

562 OM

a.

CHANNEL ON/OFF Key and Indicator

Key turns its associated trace and reference line
indicator on or off (Figure 3-2). The associatec
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 cursor is on automatically
sets the offset to put the trace at the cursor t«
the reference line.-

AUTOSCALE Key
Sets the associated trace at optimum offset anc
resolution values for viewing the measured data

LIMITS Keys

Allows the operator to use limit lines that may be
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 limit
lines.

MENU Key

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



Il FRONT PANEL OPERATION CONTROL PANEL CONTROLS

CHANNEL 1
LIMITS MENU
O PLEX CHANNEL 1
LIMITS COMPLEX
HIGH LIMITS
SINGLE LINE
LIMITS ENTER HIGH
ON SEGMENT X
c X OFF s 4
?%T%SE R FREQUENCIES:
"| ENTER LOW XXXXXXX GHz
TEST ON X.XXXXXX GHz
OFF
FOR LIMITS LEVELS:
MAIN MENU X.XX dB
R X.XX dB
USE ¥ AND
SELECT NEXT SEGMENT
N CLEAR
USE ¥ THEN
PRESS SELECT DONE
1 CHANNEL 1
LIMITS
o HIGH LIMIT
TESTING x'ngdB
| FOR LIMITS OFF
W . LOW LIMIT
> CHANNEL 1 X.XX dB
PASS ON
FAIL OFF
CHANNEL 2 MAIN MENU >
PASS N
FAIL USE ¥ AND
SELECT
\ 4

Figure 8-9. LIMITS Menus

3-1
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Il FRONT PANEL OPERATION

f. CALIBRATION Key

Displays a series of instructions (Figure 3-10 on
facing page) that guide the operator through the
calibration cycle. The calibration sequence is
determined by the measurements chosen. This
key also allows 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 VOLTS mode is selected.

Detector offsets allow a dB offset to be set for
any of the A,B,R1,or R2 detectors. These values
remain in memory, even after the 562 is reset
and powered down. The offsets are only cleared
by entering “0dB”. If any detector offset is active,
a status message displays at the bottom of the
screen.

g. UNCAL Indicator

Lights when either measurement trace is
uncalibrated.

h. BEGIN Indicator
Lights at the beginning of the calibration cycle
and remains lit until the cycle is completed.

8-24 DATA ENTRY Keys and Knob

(Figure 38-11)
The DATA ENTRY keys and knob are described in
subparagraphs a through d.

a. Knob
Enters variably adjusted measurement values
(e.g. cursor position, offset, resolution, etc.).

b. Keypad

Enters discrete measurement values.

DATA ENTRY/CURSOR

2 3 4 5

[ -]
. l CLEAR
1
6

7 8 8 0

Figure 8-11. DATA ENTRY Keys and Knob

562 OM

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

d. CLEAR Key
Clears entered value, if pressed before the
ENTRY key. Also clears a displayed menu, entry
errors, complex limit segment identifiers, and
cursor NOT FOUND message.

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

The HARD COPY keys are described in sub-

paragraphs a through c.

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

e The graphic display.
¢ A tabulation of the measured values to a printer.
e The graphic values to a plotter.

e 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 MENU
key item selected.

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

I I e

Figure 8-12. HARD COPY Keys
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HILTRON 562 Scalar Network Analyzer

lowrtify: DET DIR Test Deviom EX#! Dotes 22-11-98 SDURCE
1 PWR(-MEM} (R1) 0.1 dB/DIV  OFFSET -17.0 dB 86478
2¢ _TRANSMSSN (B/R1> 5.0 o8/DIV  OFFSET +20.0 d8 Tdentify DET DIR Date @ 27-11-88
Test Device :  EX#1 Source : B6478
FREQUENCY 11POUER 2: TRANSMISSION
e C-MEM) (R1) (B/R1)
1k \ ©.7000 &H: . . .-17.82 dBm . . . .+13.44 dB
] @.8I2¢ GHz , . .-17.1B dEr . , . 415,86 dP
" S-17.22 dBm . . . .413,B4 dB. .MARKER
\ . JA \_ L-17.26 GBr . . . 419,88 oF
s u hat SS17.015 dBRoL L . L+18,76 dE
\ \ \\ A L=17.97 gBm oL .. .+13,70 g
<1708 dBm L . . .418.78 o
| N D lEe
" L-17.38 dBr L . . 420,19 gE
\/ N .-17.38 dBr . . . .42B.BS 4B
1.8200 GH: dBm . . . .+11.31 o
LIMIT TESTS M2 2.0000 GHz . dBm . . . .421.88 dB. . HARKER
TP 2.0448 BH: dBr . . . .+2)1.B8 dB
1« - Pase - 2.1560 6H: 6Bm . . . .+20.45 dB
1.2688 6h: dBr . . . .+1E.1E OE
2.3800 6H:z dEm . . . .+1E.51 dB
2.4920 BH: dBm . . . .+12.11 OB
5040 6H: dBm . . . .+11.35 dE
Fls 08.700 GHz 500 MMz/DIV F2: 3.500 GHz Z.7169 BHz dBm . . . . 49,98 dE
2.82 ] &
401 pte LEVEL: =310.0 dBm ©. 5280 ez b #8118
M3 3.0000 6Hz . dBm . . . . -0.08 dB. .MARKER
M4 3.1000 GHz . . dBm . . . . -7.36dB. . . .. . MARKER
M5 3.2000 GHz . d8m . . . . -B.72dB. . . . ... .....MARKER
M6 3.3000 6Hz . dBm . . . . -8.B6dB. . . .. .......MARKER
M7 3.4000 GHz . dBm . . . .-10.98 dB. . . .MARKER
IM8)  3.5000 GHz . d8m . . . .-10.10 dB. LACTIVE
—————————— System Conditions e
Channel} 1 Chanrel I Analyrer
High Lamyt -16.87 dE - oaff - Smocthing @ min
Low Lamat ~17.65 dE - off -~ #veraging ¢ off
Limit Testing: - pass - -~ off == Autorero RF off
Cursor : - off -- -= off --
at ¢ - off - -- off -~ ¢ =~ off --* Bancwidtn
Delts Readout: -- off -- -- off -- Flmin: o aff oae
at -~ off -- - off -- Fimar) 1 = off ==

Detector offsets: A: +2.80 ¢B B: +0.00 dE Ri: +@.80 dB RI: +0.00 dB

Page :

WILTRON 567 Scalar Network Analyzer

Identify DET DIR Date : 22-11-88
Test Device : EX81 Source : 66478
FREQUENCY 1:POWER 2: TRANSMISSION
(-MEM) (R1)} (B/R1)

L2} 1.0000 6Hz . . .-17.23 dBm . . . (419,83 dB. . . . . .. . ... .MARKER
Mz 2.0000 6Hz . . .-17.30 dBm . . . .421.82 dB. . . . . . . . ..., .MARKER
"3 3.0000 GHz . L-17.36 dBm . . . L 43,2708, . . L L . .. .MARKER
2] 31800 GH2 2-17.27 9Bm . . . . -5.44 dB. . . . . +MARKER
423 3.2000 GHz . ., .-17.27 dBm . . -5.68 dB. . . . .MARKER
ME 3.3000 6Hz ,-17.28 dBm . . . . -7.98 dB. MARKER
w7 3.4000 GHz . .-17.13 d@Bm . . . . -8.29 dB. HARKER
[m8) 3.5000 GHz . . .-17.20 dBm . . . . -7.77 dB. LACTIVE

Figure 8-14. Hard Copy Examples
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Il FRONT PANEL OPERATION

CONTROL PANEL CONTROLS

CHANNEL 1*

RELATIVE
SEARCH VALUE
XXX dB

SEARCH TYPE

LEFT
RIGHT
BANDWIDTH

v

—  MAIN MENU

USE % THEN
PRESS SELECT

CHANNEL 1* CURSOR
MOVE CURSOR CURSOR
T0 1: X.XX dBm
XUXXXX GHz
l&?&(’ng RELATIVE
NEXT MKR 1: XXX dBr
ACTIVE MKR b XXXXXX GHz
dB SEARCH
(RELATIVE) PRESS SELECT
FOR NEXT
SET SEARCH MARKER *
PARAMETER
PRESS ENTER
TO EXCHANGE
) REF <& CURSOR

* CHAN1/CHAN2, as selected.

** Via CH1/CH2 keys

NOTE: Press CLEAR to exit the HOLD
mode; press any other menu key
to exit this series of menus.

Figure 3-17. CURSOR MEASUREMENTS Menus (with RELATIVE CURSOR on)

3-2.7 ENHANCEMENT Keys and Indicators

a.

SMOOTHING Key and Indicator
Key provides two levels of filtering, MIN and
MAX, that improve the display at low-signal
levels. The OFF indicator lights when no smooth-
ing (low-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.

3-2.8 GPIB Indicator and Key (Figure 3-19)

GPIB

RETURN TO
REMOTE LOCAL

® [ ]

AVERAGING

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

Figure 3-18. AVERAGING Menu

562 OM

Figure 8-19. GPIB Indicator and Key

REMOTE Indicator

Lights when in the remote (GPIB) mode (Figure 3-20).
When lit, a menu providing GPIB status appears
at the bottom right side of the screen.

RETURN TO LOCAL Key

If pressed while in the GPIB mode, the analyzer
returns to the local mode. This occurs unless the
local lockout (LLO) message has been
programmed, in which case the key causes no
action. If pressed while in the local mode, the
analyzer’s GPIB address displays in the MENU
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 power
down and RESET.
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WARNING é .

TOPREVENT ELECTRICAL SHOCK.
THIS NSTRUMENT MUST BE
EARTH )

LNE VOLTAGE +5% ~10%,
MAx

& 634 100VA U E H
1. GPIB CONNECTOR: See Figure 2-2, page 2-4 7. BANDSWITCH BLANKING INPUT: Accepts + 5V
signal coincident with bandswitching points. BNC
2. DEDICATED GPIB: Connects 562 to signal source connector.
and piotter.
8. RETRACE BLANKING INPUT: £5V causes retrace
3. AUX V/O: Connects 562 to WILTRON 6600B Sweep to occur. BNC connector.
Generator, 6700A Swept Frequency Synthesizer, HP
B350B Sweeper, and HP 8340A/8341A Synthesizers. 9. HORIZONTAL (SWEEP RAMP) INPUT/QUTPUT:
0 to +10V nominal, +12V maximum input. BNC con-
4. PARALLEL PRINTER INTERFACE: Provides stand- nector, 100 kQ impedance. When selected, can also
ard Centronics parallel interface with a printer. provide a 0-10 V output.
5. LINE VOLTAGE MODULE: See Figure 2-1, page 2-4. 10. SEQUENTIAL SYNC INPUT: +3.5V to +10V blanks
trace during retrace or bandswitching. —3.5V to —10V
6. SWEEP DWELL OUTPUT: TTL-Low signal stops defines a marker which, when in the range of -8V to
sweep. Sweep continues when signal is removed. ~10V, is an active marker. BNC connector, 10 kQ im-
BNC connector. pedance.

11. VIDEO MARKER INPUT: +2V to +10V peak input.
BNC connector.

Figure 8-21. Location of Rear Panel Connectors

562 OM 3-15



Il FRONT PANEL OPERATION TRANSMISSION AND RETURN LOSS MEASUREMENTS

Table 8-1. Transmission and Return Loss Measurements

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

2. Turn on the 6600B sweep generator, then press POWER on the 562 to ON. At the conclusion of the
built-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 line with the same control settings it had when last turned off. Ensure that both
channels are ON and that Channel 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 test device and RF detector as shown in Figure 3-22.

1: TRANSMSSN (A)  10.0dB/DIV  OFFSET  40.0dB | SOURCE
2: RETNLOSS (B) __10.0dB/DIV.  OFFSET  +00dB |eseoB

1 ; L
________________________
s |
'''' 1““‘"‘"'""r""'%"""""'"‘i""‘"r“"'v"""'"'"'
; i
----- J.-..‘J._.--‘L..._.:L..-..J._._-.l.-...-L-.--‘J--—-.J...-—-'
""" 'l"“"I"""f’""'f"""-ﬂ""":"""l’""'1"'""\"”"
1 : '
FL:0.O1W0GHz 5GHZDIV  FH: 40.000 GHz
401 pts LEVEL: +10.0 dBm

Transmission Loss Measurement

4. Measure the transmission loss as follows:
a. Press the Channel 2 DISPLAY ON/OFF key to off.
b. Press the Channel 1 AUTOSCALE key. This gives an optimum vertical 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 6. The transmission loss is

approximately 0 dB in the pass band and 66 dB at the bottom of the skirt for the 2 GHz LPF shown on
the following page.

6. To use the main cursor and delta cursor to read the results of the above measurement directly, proceed
as follows:
a. For an absolute measurement 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
key to the required measurement point.

o~

* Reset conditions depend upon the sweep generator.
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Il FRONT PANEL OPERATION POWER MEASUREMENT

Table 38-2. Absolute Power Measurement

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

2. Press POWER, on the analyzer, to ON. 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 factory
RESET control settings. The instrument comes on line with the same control setting it had when last
turned off.

562
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3. Press the channel 2 DISPLAY ON/OFF key to off.

4. Press the channel 1 MENU key.

5. 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 display 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.

562 OM 3-19



Il FRONT PANEL OPERATION ALTERNATE SETUP MEASUREMENTS

NOTE:

Default GPIB Addresses for Plotter (8)
and 6600B (5) - Change If Need

From System Menu

See Figure 3-5, Paragraph 3-2.2¢ e — -
i WILTRON PRINTER |
PLOTTER (If Required) [ MODEL 2225C |
SWITCH SETTINGS
I MODE 12345678 |
1
; | seLect |
CENTRONICS INTERFACE | g |
————— =
562
DEDICATED )
GPIB s PRINTER
=ofs = - @@ & &
= _ NN I . -
=2z= =355z BFOUT
INTERFACEI___" =Sz z23E0s ¢ - ;C"FJ:
ERFA S = s& = o o Ro/@ D . OPEN/SHORT*
(AUX VO)  8600B ADAPTE
or 6700A (if needed) “T————DEVICE UNDER TEST (DUT)
SWR AUTOTEST [j _ |
—RF DETECTOR

* CONNECT WHEN DIRECTED BY
CALIBRATION MENU

—_

Figure 3-28. Test Setup for Alternate Setup Measurements
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Il FRONT PANEL OPERATION RATIO MODE OPERATIONS

AUX 1/O

DEDICATED GPIB

PLOTTER (If Needed)

g
gpoogo o

6600B

PRINTER (If Needed)

I

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

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

2. Tumn onthe 6600B and 562. At the conclusion of self test, the screen displays “ALL TESTS PASSED.”

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

4. On the 562, 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 test device and RF detector as shown in Figure 3-24.

5. On the 562, measure the transmission loss in the ratio mode as follows:
a. Press the channel 1 AUTOSCALE key. This gives an optimum vertical display of the test data.
b. Read the transmission loss. This is the transmission loss for the A/R1 ratio mode input.

6. To use the main cursor and relative cursor to read the results 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. Tumn the relative cursor on and the CURSOR MEASUREMENTS—CH1 key to ON, then select
the desired parameter from the menu.
c. Read the resultant cursor position data from the menu screen.
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ERROR MESSAGES
Table 8-6. Control Panel LED Error Codes
FLASHING LED* FAULT FAULT LOCATION
HOLD (Initial No Communication A8
Turn On) With 2nd C.P.U.
CHANNEL 1 Unable To Send Self
(Initial Turn On) Test To Sweeper
CURSOR ON/OFF Fatal Error While Attempting A4
(Initial Turn On) To Calibrate Ramp
CHANNEL 2 Ramp Not Calibrated A4, or Sweep Ramp
Too Slow
CHANNEL 1 CPU EPROM A5 (Observe Initial
Checksum Test To Identify)
AVERAGING U22 RAM or U23 RAM A5
SMOOTHING Front Panel Key; A13
MINIMUM Error
SMOOTHING OFF U24 RAM or U30 RAM A5
SMOOTHING System GPIB A8
MAXIMUM
CAL BEGIN Dedicated GPIB A10
UNCAL ADC Converter A3
CURSOR Test Reading Failed A3 (A1/A2)
RELATIVE Channel A/B Null/Zero A2 (A3)
CURSOR Failure/PCB Not Detected
REMOTE Channel R1/R2 Null/Zero A1 (A3)
Failure/PCB Not Detected
HOLD Tick/Time Scheduling A9/AS

Failure

* After a period of flashing, the option is given, at the users discretion, to continue to attempt operation by pressing SELECT.
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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
several examples of bus programming.

4-2 DESCRIPTION OF THE IEEE-488
INTERFACE BUS

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

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-
serial, bit-parallel form. The remaining eight lines
are used for communications timing (handshake),
control, and status information. Data is transmitted
as eight-bit characters, referred to as bytes. Normal-
ly, a seven-bit ASCII (American 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 an overview of the data,
management, and handshake buses, and describe
how these buses interface with the analyzer.

4-2,1 Data Bus 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
signal lines—DIO 1 thru DIO 8. One byte of infor-
mation (eight bits) is transferred over the bus at a

562 OM

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 a group of five signal lines
used to control the operation of the bus system.
Functional information regarding the individual
control lines is provided below.

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

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

e. IFC (Interface Clear)
When TRUE, the analyzer interface functions
are placed in a 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. SRQ (Service Request)
This line is pulled LOW (true) by the analyzer
to indicate that certain preprogrammed condi-
tions exist.
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BUS MESSAGES, ANALYZER RESPONSE TO

Table 4-1. 562 IEEE-488 Bus Subset Capability

;O GPIB
SUBSET FUNCTION DESCRIPTION
AH1 Acceptor Complete
Handshake Capability
SH1 Source Complete Capability
Handshake
T6 Talker No Talk Only (TON)
TEO Talker With Ad- | No Capability
dress Extension
L4 Listener No Listen Only
(LON)
Listener With
LEO Address Exten- | No Capability
sion
SR1 Service Complete Capability
Request
RL1 Remote/ Complete Capability
Local
PP1 Parallel Poll Complete Capability
DCt Device Clear Complete Capability
- DT1 Device Trigger No Capability
C1, C2, C3, Controller No Capability
c28

562 OM

SI1 A, SM1 R, OFF 1 20 dB, GON, CRF 1
20GHz, OCF 1

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

2. Set the measurement type to be displayed on
channel 1 and to be the return loss of the test
device.

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

6. Return to the controller the cursor frequency for
channel 1.

4-4.2 Reserved Mnemonics

In writing command strings, the following
mnemonics may be used for clarity, or they may be
omitted for brevity: dB, dBm, GHz, MHz. If the units
of frequency (MHz, GHz) 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.

4-6 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.



IV GPIB OPERATION COMMAND CODES
Table 4-2. Command Codes: Display Channel Control (Continued)
MNEMONIC
CODE FUNCTION DESCRIPTION
TCR(N) Trace At Cursor to Automatically adjusts the offset such that the trace at the
Reference Line cursor is placed on the reference line for channel N.
LHI(N){n) High Limit On Sets the straight line limits to n dB on the selected channel
LHF(N) High Limit Off or turns off the limits. The limits can be used as a guide
LLO(N)(n) Low Limit On to test signal trace response. Setting these limits cancel
LLF(N) Low Limit Off any complex limits previously sent for that channel.

CLH(N)(limits)
CLL(N)(limits)

Enter Complex Limits High
Enter Complex Limits Low

Sets the complex limits on the selected channel. See
Appendix for format of data. See Figure 4-3 for a
programming example.

complex low limits

CHI (N) (S) Complex High Limit ON/OFF Displays or turns off the High Complex Limits for channel N.

CLO (N) (S8) Complex LowLimit ON/OFF Displays or tumns off the Low Complex Limits for channel N.

LTM (N) Learn Trace Memory 562 Receives Trace Memory data sent from the controller
for channel N

OCH (N) Output Complex Limits High Complex limits previously setup on the 562 may be

OCL (N) Output Complex Limits Low returned to the controller. The data is returned in ASCII
format.

DSI (S) Display Segment Identifiers if enabled, a numeric identifier is displayed to identify each
segment of complex limit lines.

OLT(N) Output Limits Test Result Returns a passfail message to the controller. If the test
fails, the failed frequency in GHz is returned with the fail
message.

DLT Display Limits Test Displays a menu that performs passffail testing on every
sweep for pre-entered limits.

ASC(N) Autoscale Automatically adjusts the resolution and offset to fit the
signal trace for channel N on the screen.

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

TM1(S) Apply trace memory Used to subtract Trace Memory from Signal Trace on the

to Channel 1 selected channel

TM2(S) Apply trace memory

to Channel 2

TMD (N) Load Trace Memory with Stores signal trace data for channel N to trace memory

signal trace data

TMH (N) Load Trace Memory with

complex high limits Stores Complex High Limits for channel N to Trace Memory
TML (N) Load Trace Memory with

Stores Complex Low Limits for channel N to Trace Memory
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IV GPIB OPERATION COMMAND CODES

Table 4-8. Command Codes: Calibration, Graticule Display, System Functions, Diagnostic Facilities,

The following is a list of Mnemonic parameters as indicated within parenthesis:
N = 1 or 2 for channel selection
n = a number within range +/~99.99
F = a frequency within range +/—0 to 999.9999 GHz
S = 0 or 1 for ON/OFF indication (1 = ON, 0 = OFF)
M = 1 to 9, Marker numbers, used for SAVE, RECALL, STORE Marker#, etc.
P = 0 to 400, to select pixel position
X = a variable that will be defined next to the instruction or Mnemonic
MNEMONIC
CODE FUNCTION DESCRIPTION
CALIBRATION

CAL (X) Perform 562 calibration Initiates the calibration sequence on the 562. If {X) is “N”
or omitted, calibration data at the number of data points
selected is stored. If (X) is “H”, up to 2000 points are stored
for a high resoiution calibration.

CTN Continue Calibration Continues a paused calibration routine

NUL Low Level Null Low level null is only used in Autozero RF Mode ON
Establishes an equality between dummy loads and RF
OFF conditions (only used when no RF is present).

DOA (N) Detector Offset A Offsets the measurement for the selected input without

DOB (N) Detector Offset B affecting the calibration data

DO1 (N) Detector Offset R1

DO2 (N) Detector Offset R2

GRATICULE DISPLAY
GON Turn Graticule On Turns the graticule grid display on.
GOF Turn Graticule Off Turns the graticule grid display off leaving small tick
marks.
SYSTEM FUNCTIONS
SVS(M) Save Front Panel Setup Saves the current control panel setup to memory M.
SVC(X) Save Setup with Calibration Saves the current control panel setup together with all
Data relevant calibration data to memory X, where X = 1 to 4.

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

RCC(X) Recall with Calibration Data Recalis the control panel setup from memory X (X =1 to
4), together with calibration data.

PRV(X) Preview Looks at control panel setup X (X=1 to 9) from memory
without recall. If an intelligent sweseper is connected, it's
setup is also displayed. When Preview mode is selected,
only the following functions are allowed: other Preview
setups, stop print function, and print graph function.
Mnemonic command “PRV 0 "deselects the Preview
mode.

CN Configure Normal Resets the hardware link between 562 and source for
normal operation
CNR CW No Ramp Only available with non-intelligent sweepers.
CRO Configure Ramp Output Provides 0-10v ramp output from 562 via the RAMP
INPUT/OUTPUT BNC connector
CML (data) Configure Manual Labelling Allows monitor display to be annotated when using a
non-intelligent source, e.g. “2 GHz 8 GHz 10 dBm".
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IV GPIB OPERATION COMMAND CODES
Table 4-4. Command Codes: Service Request
MNEMONIC
CODE FUNCTION DESCRIPTION
s Enable SRQ The 562 defaults to SQO, SRQ being disabled.
SQo Disables SRQ
SQS(X) Program Number of Sweeps After X number of sweeps, an SRQ will be generated.
IPM(X) Input Primary Mask Provides an 8-bit mask (X) for the primary status byte. The
mask argument (X) can be a number from 0 to 255. The
default value is zero. See Figure 4-4 for an example of the
status bytes and how they are used.
IEM(X) Input Extended Mask Provides an 8-bit mask (X) for the extended status byte.
The mask argument (X) can be a number from 0 to 255.
The default value is zero.
CSB Clear Primary Status Byte Clears the primary status byte.
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When an instrument on the dedicated GPIB requests service, bit 7 in the primary status byte is set. This generates an
SRQ. Two data bytes are available to be read. They will indicate which instrument on the dedicated GPIB has requested
service and its status. The first byte contains the status information. The second byte contains the address of the
instrument requesting service, see below.

Byte 1 7 6 5 4 3 2 1 0

Byte 2 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 Mnemonic paramsters as indicated within parenthesis:
N = 1 or 2 for channel selection
n = a number within range +/~99.99
F = a frequency within range +/~0 to 999.9999 GHz
S = 0 or 1 for ON/OFF indication (1 = ON, 0 = OFF)
M = 1 to 9, Marker numbers, used for SAVE, RECALL, STORE Marker#, etc.
P = 0 to 400, to select pixel position
X = a variable that will be defined next to the instruction or Mnemonic

MNEMONIC
CODE FUNCTION DESCRIPTION
CURSOR CONTROL
COF Cursor Off Controls the movement of the main or reference
CON Cursor On cursor,either by specifying position or frequency, and
CRP(P) Move Cursor to Position P also the on/off states of the cursors.
CRF(N)(F) Move Cursor to Frequency F
DON Relative Mode On EXAMPLE: Bus command RCF 1 20 GHz will move the
DOF Relative Mode Oft reference cursor to a frequency of 20 GHz on the chan-
RCF(N)(F) Move Reference Cursor to nel 1 trace. This is the relative cursor operation. This is a
Frequency F Relative Cursor function and requires the Relative Mode
RCP(P) Move Reference Cursor to to be selected.
Position P
SEARCH FACILITY
CMX(N) Move Cursor to Max General cursor search on channel N. The cursor will be
CMN(N) Move Cursor to Min moved to either the maximum or minimum trace position,
CMK(M) Move Cursor to Marker M a specific marker, or the active marker.
CAM Move Cursor to Active Marker
CLT(N)(n) Move Cursor Left to n dB If the relative cursor is off, then the search will be for an
CRT(N)(n) Move Cursor Right to n dB absolute value left or right of the cursor. If the relative
cursor is on, the search will be for a value relative to the
current reference cursor value.
CBW(N)(n) Bandwidth Displays the bandwidth of value n dB on channel N. The

reference cursor is left at the lower frequency and the
main cursor at the higher.
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Bus Command: 8SCP (mask)

The "mask” is a 16-bit ASCII string of 1's and 0's, where the first four characters are zeros. It must be set to select the
desired plot function. Mask selections for plot functions are as follows:

MSBO 0 0 0 $ 1.1 1 1 $_1_1_1 1 1111 LSB

Graticule
Trace 1 Data
Trace 1 Limit Lines

—Trace 1 Title
Trace 2 Data
L—Trace 2 Limit Lines

—Trace 2 Title
L—Markers
L—Cursor

L Cursor Readout Text
L Source Information

L—Equipment Title (WILTRON logo or user message)

Figure 4-6. Programming Example: SCP (mask)
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1V GPIB OPERATION COMMAND CODES
1 Offset Channel 1 (dB)
2 Offset Channel 2 (dB)
3 Resolution Channel 1 (dB/Div)
4 Resolution Channel 2 (dB/Div)
5 High Limit Channel 1 (dB)
6 Low Limit Channel 1 (dB)
7 High Limit Channel 2 (dB)
8 Low Limit Channel 2 (dB)
9 Sweeper Start Frequency (GHz)
10 Sweeper Stop Frequency (GHz)
11 562 GPIB Address
12 Sweeper GPIB Address
13 Reserved
14 Marker M1 Frequency (GHz)
15 Marker M2 Frequency (GHz)
16 Marker M3 Frequency (GHz)
17 Marker M4 Frequency (GHz)
18 Marker M5 Frequency (GHz)
19 Marker M6 Frequency (GHz)
20 Marker M7 Frequency (GHz)
21 Marker M8 Frequency (GHz)
22 Marker M8 Frequency (GHz)
23 Power Level From Sweeper (dBm)
24 Reserved
25 Reserved
26 dB/Sweep Value (dB)
27 Cursor Position
28 Reference Cursor Position
29 Plotter Address Parameter
30 Reserved
31 Graticule Spacing (GHz/Div)
32 Reserved
33 Reading At Cursor for Channel 1
34 Reading At Cursor for Channel 2
35 Alternate Start Frequency {GHz)
36 Alternate Stop Frequency (GHz)
37 Alternate Power Sweep Level (dB)
38 Alternate Power Level (dBm)
39 Reserved
Figure 4-7. Available Parameters, OPM(X)
562 OM 4-17
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Table 4-9. Command Codes: Pass Through Codes

The following is a list of Mnemonic parameters as indicated within parenthesis:
N = 1 or 2 for channel selection
n = a number within range +/~99.99
F = a frequency within range +/~0 to 999.9999 GHz
S = 0 or 1 for ON/OFF indication (1 = ON, 0 = OFF)
M = 1 to 9, Marker numbers, used for SAVE, RECALL, STORE Marker#, etc.
P = 0 to 400, to select pixel position
X = a variable that will be defined next to the instruction or Mnemonic
MNEMONIC
CODE FUNCTION DESCRIPTION
RDB (X) Pass Through Command for Redirects binary data to an instrument on the dedicated
Binary Data bus.
RDR(X) Pass Through Command Addresses and programs instruments connected to
for ASCIl Data the dedicated GPIB interface, where X is the address of
the instrument receiving the data. For example, RDR 5
COMMAND STRING would pass the command string
data to any instrument on the dedicated GPIB having
address 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 plotter, sweeper, or 562 address where X= the
SDS(X) Set Sweeper Address new address of the instrument. Valid instrument addres-
SDX(X) Set 562 Address ses for X are 0 to 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 required.

FRE Fast Redirection Ends This command terminates the Fast Redirection (FRD)
command.
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COMMAND CODES

Table 4-10. Command Codes: General Functions

MNEMONIC
CODE FUNCTION DESCRIPTION
ARF(S) Autozero RF Mode On/Off Autozero occurs every retrace. This establishes if the 562
is to expect the RF to still be on (in which case zeroing is
performed using dummy loads) or off (zeroing is per-
formed at the detectors).

BC(S) Blank CRT Either blanks (BUS COMMAND = BC1), or unblanks (BUS
COMMAND = BCO) the CRT display.

CTN Continue Continues to next calibration step, or continues after self
test failed.

HON Hold Enable Holds the current data being displayed on the screen.

HOF Release Hold Continue displaying measurement data.

NUL Low Level Null Used in conjunction with autozero RF mode on to estab-
lish an equality between dummy loads and actual RF off
conditions (when no RF present). Used to calibrate the
dummy load.

RTL Return To Local

Returns the analyzer from the GPIB mode to the local
mode.
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Table 4-12. Methods of Generating Bus Commands
METHOD OF EXECUTION

FUNCTION WILTRON 85 HP SERIES 200
Go to Local (GTL) LOCAL 6 * LOCAL 6
LOCAL 706 LOCAL 706
Group Execute Trigger TRIGGER 6 TRIGGER 8 (GET)
TRIGGER 706 TRIGGER 706
interface Clear (IFC) ABORTIO 6 ABORT 6
Device Clear (DC) (SDC) CLEAR 6 CLEAR &
CLEAR 706 CLEAR 706
Local Lockout (LLO) LOCAL LOCKOUT 6 LOCAL LOCKOUT 6
Remote Enable (REN) REMOTE & REMOTE 6
REMOTE 7086 REMOTE 706

Serial Poll

A=SPOLL (706)

A=SPOLL (708)

Parallel Poll Configure (PPC)

SEND 6; UNL LISTEN
6 CMD 3 SCG 6

PPOLL CONFIGURE 706;6

Parallel Poll

A=PPOLL (5)

A=PPOLL (6)

Parallel Poll Unconfigure (PPU)

SEND 6; CMD 21
SEND 6; UNL LISTEN
6 CMD 21

PPOL UNCONFIGURE 6
PPOL UNCONFIGURE 706

* Assumes GPIB address set to 6.
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ALPHABETICAL INDEX TO COMMAND CODES

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

MNEMONIC PAGE MNEMONIC PAGE
CODE NAME NUMBER CODE NAME NUMBER

ODR(N) Output Relative Cursor 4-16 RTL Return To Local 4-21
Readout SCL(N)(X) Set Resolution (dB/Div.) 4-6

OEB Output Extended Status Byte 4-16 SCP(bit Specify Custom Plot 4-14

OFF(N)(n)  Set Channel Offset (dB) 4-6 mask)

OID Output ldentify 4-16 SDP(X) Set Plotter Address 4-19

OLT(N) Output Limits Test Result 4-7 (Dedicated GPIB)

OPM(X) Output Parameter X 4-16 SDS(X) Set Sweeper Address 4-19

OPB Output Primary Status Byte 4-16 (Dedicated GPIB)

ORB QOutput Redirected Status 4-16 SDX(X) Set 562 Address 4-19
Bytes St (X) Set Input For Channel 1 4-6

ORD Output Redirected Data 4-16 Si2 (X) Set Input For Channel 2 4-6

ORF(N) Ref. Cursor Readout 4-16 SIF(S) User Interface ON/OFF 4-6

ORP Output Reference Cursor 4-18 SM1(X) Set Channel 1 Measurement 4-6
Position Display

ORR(N) Ref. Cursor Readout 4-18 SM2(X) Set Channel 2 Measurement 4-6

0SB Output Status Byte 4-18 Display

0ss Output Stored Setup 4-18 SMO (X) Set Smoothing 4-10

OTM (N) Output Trace Memory 4-18 SOF Smoothing Off 4-10

PC Output Custom Plot 4-14 SON(X) Smoothing On 4-11

PGR Print Graph 4-14 SQo Disable SRQs 4-11

PLA Plot All 4-14 SQ1 Enable SRQs 4-11

PLC Plot Cursor 4-14 SQS(X) Program Number of Sweeps 4-11

PLG Plot Graticule 4-14 SVC(X) Save Setup With Calibration 4-9

PLR Plot Trace 4-14 Data

PLT Plot Titles 4-14 SVS(M) Save Front Panel Setup 4-9

PRV(X) Preview 4-9 TCR(N) Adjust Offset so that Trace 4-7

PST Stop Print 4-14 at Cursor Moves To Ref.

PT(X) Print Tab Data 4-14 Line

PTL Print Complex Limits 4-14 TM1 (S) Apply Trace Memory to 4-7

RCC(X) Recall With Calibration Data 4-9 Channel 1

RCF(N)(F)  Move Reference Cursor To 4-13 T™M2 (S) Apply Trace Memory to 4-7
Frequency Channel 2

RDB(X) Pass Through Command For 4-19 TMD (N) Load Trace Memory With Signal 4-7
Binary Data Trace Data

RDR(X) Pass Through Command For 4-19 TMH (N) Load Trace Memory With 4-7
ASCII Data Complex High Limits

RCP(P) Move Reference Cursor To 4-13 TML (N) Load Trace Memory With 4-7
Position P Complex Low Limits

RCS(M) Recall Front Panel Setup 4-9 TMO Turn Off Manual Labelling 4-10

REF(N)(X) Set Reference Line Position 4-6 TSS Hitle" Title Stored Setups 4-6

ROF(N) Reference Line Display Off 4-8 TST Run Instrument Test Routine 4-10

RON(N) Reference Line Display On 4-6 XCG Exchange Cursor and Refer- 4-13

RST Reset Instrument 4-10 ence Cursor
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