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WARRANTY

Al WILTRON preducts are warranted against defects in materials and workmanship for one
vear from the date of shipment, except for YIG-tuned oscillators, which are warranted for two
years. WILTRON’s obligation covers repairing or replacing products which prove to be
defective during the warranty period. Buyers shall prepay transportation charges for
equipment returned to WILTRON for warranty repairs. Obligation is limited to the original
purchaser. WILTRON is not liable for consequental damages.

LIMITATION OF WARRANTY

The foregoing warranty does not apply to WILTRON connectors that have failed due to normal
wear, Also, the warranty does not apply to defects resulting from improper or inadequate
maintenance by the Buyer, unauthorized modification or misuse, or operation outside of the
environmental specifications of the product. No other warranty is expressed or implied, and
the remedies provided herein are the Buyer’s sole and exclusive remedies.
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SECTION |
GENERAL INFORMATION

11 SCOPE OF THE MANUAL

This manual provides general, installation, and
operation information for the Model 561 Scalar Net-
work Analyzer (Figure 1-1).

12 INTRODUCTION

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

1-3 IDENTIFICATION NUMBER

All WILTRON instruments are assigned a siz-digit
I} number, such as “505001." This number appears
on a decal affixed to the rear panel. Please use this

Figure 1-1.

561 OM

identification number in any future correspondence
with WILTRON Customer Service about this instru-
ment,

i-4 DESCRIPTION OF 561 BYSTEM

The 561 Scalar Network Analyzer is a microproces-
sor based receiver used {o make scalar (magnitude)
reflection and transmission measurements and ab-
solute power measurements over a frequency range
determined by the source sweeper and the external
detectors used. The 561 is programmable over the
GPIB, IEEE—488 interface bus, and alse because of
the extensive use of internal microprocessors, the
561 can be used to make the majority of measure-
ments without an external controller,

Model 561 Sealar Network Analyzer and 2225C Series Inkjet Printer

i-3
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EQUIPMENT REQUIRED

1-5 EQUIPMENT REQUIRED

The Model 561 Scalar Network Analyzer system re-
quires interconnection with a sweep penerator to
provide the necessary horizontal, dwell and blanking
voltages. The 561 is designed for use with the
WILTRON 66008 Series Programmable Swesep
Generator and is supplied with a dedicated system
bus cable (PN 2100-1) and auxillary VO cable (PN
870-7). It is also compatible with other sweep gener-
ators that meet the SIGNAL SOURCE Compatibility
requirements in Table 1-2,

1.4 OPTIONS

The following options are available:

Option 1, Rack Mount. Akit is available contain-
ing mounting brackets and chassis track shides. The
track slides have a 90-degree tilt capability,

Option §, Protective Cover. The 561 Scalar Net-
work Analyzer is available with a protective cover,
WILTRON P/N. SPEC-1-31358-3, for the control
{(front) panel,

97 ACCESSORIES

The following accessories are available for the 561
Scalar Network Analyzer:

Extender Cables. Extender cables can be installed
between the SWR Autotester or detectors and the
561, permitting 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 (50 ft)
800-111 30.5m (100 ft)
800-112 61lm (200 ft)

GPIB Cables. GPIB cables interconnect instru-
ments on the GPIB. GPIB cable part numbers and
lengths are shown below.

Model Cable Length
21006-1 1m (3.3 ft)
2100-2 2m (6.6 ft)
2100-4 4m (13.2 ft)
2100-5 0.5m (1.65 f1)

Adapter Cables. Adapter cables allow the 561 tobe
used with a waveguide or other detectors having a
BNC or SMA female sutput connector. The cable

1-4

lengthis 1.2 m (4 ft). Part number and connector type

are shown below.

Model Connector
560-10BX BNC Male
560-10BX-1 SMA Male

{for use with Hughes detectors)

Open/Shorts. An Oper/Short is used to establish a
0 dB return loss reference during the calibration
procedure. Model part numbers and connectors

types are shown below.

Mﬂ{iﬂ} Connector
21A-1 GPC-7 Short Only
22ABQ GPC-T

22K50 K Male

22KFB0 K Female

22NB0 N Male

Z2NF56 N Female

22850 WSMA Male
225F50 WSMA Female

’ Supplied with collet for use with 1BA50 beadless test port,

1-8 SPECIFICATIONS

Specifications for the 561 Scalar Network Analyzer
and the 560 Series SWR Autotesters and RF Detec-
tors are provided in Table 1-2,

1-8 PRECAUTIONS FOR USE OF SWR
AUTOTESTER AND RF DETECTORS

The 560 Series SWER Autotester and RF Detectors (RF
Components} are high-quality, precision laboratory
instruments and should receive the same care and
respect afforded other such instruments. Complying
with the following precautionary notes will guaran-
tee longer component life and less equipment
downtime due to connector failure. Also, such com-
pliance will ensure that RF component failures are
not due to misuse or abuse—two failure causes not
covered under the WILTRON warranty.

a. Beware of destructive Pin Depth on Mating
Connectors
Measure the pin depth (Figure 1-2) of the connec-
tor that mates with the RF eomponent before
mating using a 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 con-
nector is mated with a connector having a
destructive pin depth, damage will likely occur to

561 OM
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the RF component connector, (A destructive pin
depth has a center pin that is toc leng in respect
to the connector’s reference plane.)

REFERENCE
FLA

REFERENCE
PLANE

Zz

FEMALE

[ a.

Pie 0000 Pin 0201

pepry 0001 prpry  -0.000
{NCHES] {NCHES)

Figure 1-2. Heading 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 gaug-
ing pin depth, if the test device connector
messures out of tolerance (Table 1-1) in the "+"
region, the center pin is too long. Mating under
this condition will probably damage the RF com-
ponent connector. On the other hand, if the test
device connector measures out of folerance in the
“-” region, the center pin is too short. A mating,
while not causing any damage, will however
result in a poor connection and a conseguent
degradation in performance.

Table 1-1i. RF Compoenent Pin Depth Tolerance
Test Port Wiitron
Connecior Pin Depth Gauge
Type {htiis) Heading
N-Male 207 -0.000 210 -0.000
+0.003 +0.003
N-Female 207 +0.000 same as
~{.003 pin depth
561 OM

b.

C.

d.

€.

Figure 1-3. Pin Depth Gauge

Avoid Over-Torguing Connectors
Over-torquing connectors is destructive; it may
damage the connector center pin, Finger-tight is
vsually sufficient, especially on type N connec-
tors. Never use pliers to tighten connectors,

Do Not Digturb Teflon Thuning Washers On
Connecitor Center Pins

The center conductor on many RF component
connectors contains s small teflon funing washer
located near the point of mating (interface). This
washer compensates for minor impedance dis-
continuities at the interface. The washer’s loca-
tion is critical to the RF component’s perfor-
mance. Do Not Disturb.

Avoid Mechanical Shock

R componenis are designed to withstand years
of normal bench handling, However, do not drop
or otherwise roughly treat them. They are
laboratory-quality deviees, 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 dis-
turbed by dirt and other contamination adhering
to connecior interfaces. When not in use, keep
the connectors covered.
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SPECIFICATIONS

Table 1-2. Specifications (1 of )

MEASUREMENTS
Measurement Modes: Measures and displays in dB
swept ransmission and return lass characteristics.
Powet is displayed in dBm. Complete measurement
parameters for all modes are displayed.

Frequency Hange: 10 MHz to 40 GHz in coax using
WILTRON 560 Series Detectors and SWR
Autotesters. Measurements can be made at higher
frequencies with user-suppled waveguide detectors
and WILTRON 560-10BX or 560-16BX-1 Adapter
Cables.

inputs: Four inputs, A, B, R1, and R2 accept detected
cutputs from WILTRON 560 Series Detectors and
SWR Auiotesters,

Dynamic Range: 71 dB {-55 dBm to +16 dBm) on ali
channels, usable to —60 dBm. Noise fioor is typically
less than ~62 dBm.

Data Correction: System residuals, including the
average of open and short reflections, are stored
during calibration for automatic subtraction from test
data.

Calibration: During the calibration sequence, 2001
points for each trace are stored with 0,002 dB resolu-
tion over any user-selected frequency range. Calibra-
tion data are automaticaily interpolated for ranges
less than the original normalized range.

Save/Recall: Nine sets of front-panel settings, or four
sets with calibration data, can be stored for later
recall. All stored data can be previewed onthe CRT
or printer output prior {o selection.

DISPLAY
Channels: Two channels are used 1o select and
simultaneously dispiay any two inputs from A, B, R1,

or B2, The same inputs can be displayed as ratios of
AR1, A/R2, B/RT, or B/R2,

Alternate Sweep: Displays allernate sweeps be-
tween the current front-panel setup and any of nine
stored setups when used in conjunction with the
6600B Sweep Generator.

Graticule: Ten vertical divisions, Horizontal divisions
are set automatically in frequency increments of a 1,
2, 5 sequence. The graticule On/Off control turns all
graticule lines off. Tick marks remain on each axis to
indicate graticule position.

Display Resolution:

Horizental 101, 201, or 401 poinis per frace over the
selected frequency range.

Yartlcal: 0.005 dB

Limit Lines: Two lines for each trace can be set as
go/no-go data limits. By switching off the standard
graticule and activating the DISPLAY LIMITS switch, a
custom graticule can be construcied with the limit lines
and frequency markers via the DATA ENTRY
switches. Limit fines may be either horizontal or com-
plex.

SCALING
Resolution: 0.1 dB to 10 dB per division in 0.1 dB
steps with independert control for each channel.
Offset Hange: —99 dB 10 +99 dB in 0.1 dB steps.
Autoscale: Automatically selects offset and resolu-
tion to provide optimum display of test data,

Trace Update Time: Typically less than 100 ms, vary-
ing with frequency range, averaging and smoothing
settings, and number of data points selected.

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

Averaging: 4, B, 16, 32, 64, 128, or 256 successive
traces can be averaged to smooth the trace display.

CRT Intensity: Variably adjustable from off to bright.

MARKERS AND CURSORS
Mzin Cursor: Variably adjusted via the DATA ENTRY
tuning knob, or moved in discrete steps by the EN-
HANCEMENT CH1 and CH2 switches in conjunction
with the MENU SELECT switch. The discrete cursor
movements are as follows:

Min/Max: Selecting menu option minimum or maxi-
mum will move the cursor directly to that value of test
data on the trace selected.

“¥"dB: Automatically moves the cursor to the
amplitude on the trace where the test data is equal to
the "X"dB (dBm) value entered via the DATA ENTRY
keypad or tuning knob,

“X”Bandwidth: Additional cursors are displayed fo
the right and left of the main cursor at the frequencies
where the test data is equal to the “X” dB {dBm) value
entered via the DATA ENTRY keypad or tuning knob.

Mext Marker: Moves the cursor to the next highest
frequency marker (see markers below).

1-6
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Table 1-2, Specifications (2 of 3)

Active Marker: Moves the cursor to the frequency
of the active marker.

Delta Cursor: Displays the differences in dB and
frequency between the Reference Cursor (previous
main cursor position} and the new main cursor posi-
tion. This is attained by adjusting the DATAENTRY
tuning knob, or by adjusting the ENHANCEMENT
CH1t and CH2 switches in conjunction with the
MENU SELECT switch,

auvtomatically subtracted from test data during the
calibration procedure. Overall accuracy is then:
*Effects of sweep generetor, test device, SWR Autotester
and detector mismaich can be significant. This mismaich

Transmission Channel Mismaich
Loss or Gain = Accuracy + Uncertainty*
Agouracy

*Unecertainty is minimized by Wiltron's exceptionally low
reflection characteristics of the detector, sweep generator

and SWR Autotester,

Markers: Up to eight numerically identified markers
generated by the 66008 Sweep Generator may be
displayed on the 561, Marker frequency and type are
selected on the 6600B, A marker is designated as “Ac-
tive” if it is open to DATA ENTRY.

Qverall Coaxial Return Loss Measurement Ac-
curacy: Uncertainties resulting from SWR Autotester

Mismatch Uncertalnty (Yyplcaly

— 1.2 S
B ol - I’ |
ol
SIGNAL SOURCE 25708 /‘
Recommended Signal Source: The WILTRON g .;:fg 106 15 #B Regum Loss Measurement
66008 Sweep Genarators are directly compatible with : %é w4 R
the 561. A dedicated GPIB system interface supplies £ 25k
fraquency annotation on the 561 display. g- o2 2 G et Loss Weasurarent
" Yo 0 s g 124 185 265 4

Compatibility: The 561 is compatible with any signal

source that meets the following minimum require-

ments:

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

¢ Blanking Signat: Provides + 5V during retrace and
bandswitching “e.q."” Wiltron Seq Sync signal.

¢ Dwell Signal: Quiputs TTL-low signal io dwell
swaeep ramp.

Frequency (GHz)

*Varies with the return loss of the delector, SWR Aulotester,
connecting cables, the source impedance of the sweep gener-
ator, and the velue of the measured reflection.

and sweep generator frequency response and from
system open and shor characteristics are automatical-
ly subtracted from test data. Overall accuracy is then:

L. ACC{}_RACV . HReturn Loss _ Channel SWH Autotaster
Transmission Loss or Gain Accuracy: Uncertain- Accuracy  Accuracy Accuracy
ties from frequency response of components are

SWH Autotesier Accuracy:
Channel Accuracy (25°C)
8 Accuracy of Measured Reflection Coefficient {p)**
1.4 p; Madel 10 MHz-8 GHz| 818 GHz | 18-26.5 GHz | 26.5-40 GHz
gner ’ SEO-07A5G | 0.016:0.060° | 0.01620.107
LI - ‘ E 01610 6D,
a‘é'g 7 EE0-97ASC-1 | 0.010:006p7 | 0.01520. 157 WA NiA
g7 4 P 2 2
5, - 5E0~GTNED | 0.018:0.08p% |0.008:012p
S :gf I -7 560-GTNEG-1 | 0.013:0.08p |0 D1320.12p7 /A NIA
w0 ] il S60-GTNFED | 0.01520.08p% |0.01820.1207
*0‘3——— e e LR S66-67NF50-1 | 0.01320.08p% [0.013=0.12p% A NiA
1§ +10 [+ ~t0 20 30 -40 ~50 ~&0 " :
B Input Pawer (GBm) 1 0.018:0.18p% 001820 157 | 0.02540.155% | 0.032:0.18p°
560-98550 | 0.018£0.1p% | 0.618:0.1p% | 0.02540.12p7 WA
560385501 | 0.013:0.1p° | 0.01320.1p° | 0.01840.12p%
560-985F50 | 0.018:0.1p7 | 0.01820.1p% | 0.025:0.1207 WA
560-9BSF50~1] 0.013:0.1p° 1 0.61320.1p% | 0.018£0.12p

#*Accuracy includes the effects of directivity and lest port
reflection over the frequency range.
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Table 1-2. Specifications (3 of 3)

Overall Waveguidse Heturn-Loss Measurement
Accuracy:

Return Loss _  Channel User-Selacted
Accuracy Accuracy Coupler
Aceuracy

In addition, mismatch uncertainties introduced by the
detectors used in a waveguids reflectometer setup
can be significant.

Power Measurement Accuracy:

Frequency (GMz}

GPIB
Interface: IEEE-488 interface is standard on all in-
struments. All front panel controls are GPIB control-
lable except power on/off and CRT intensity. A dedi-
cated GPIB connects to a WILTRON 66008 Sweep
Generator. Pass-through commands allow control of
the signal source through the 561 dedicated GPIB
port.

Data Transfer: Tha 581 does not require an external

capabie of providing high speed transfer of test data
and normalization data to and from an external GPIB
controller.

PRINTER/PLOTTER

Printer: The parallel printer interface is compatible
with most dot-matrix printers, including Epson FX and
HP Thinkjet. Hard copy output in graphical or tabular
format can be selected. Selections include graphics
with measurement parameters, test data tabulated for
26, 51, 101, 201, or 401 points, marker parameters
only, or stored setup paramesters.

Absolute Channel Dstactor
Power = Accuracy + Freguency

Accuracy Response

Detecior Frequency Response:

o +4
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o  E———

2 42 I

Q
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g -3

* "40 2 8 i2 18 26 40

controller for most measurements; neverthaless, it is -

Plotter: The dedicated system GPIB interfacs is com-
patible with HP Models 7440A, 7470A, and 7475A
Plotters. Display traces, markers, cursor, and
graticule information are copied. When overlay traces
are desired, data traces only can be plotted.

Internal Print Buffer: After approximately 10
seconds of print formatting, a new test can be con-
ducted while previously taken test data are being
printed out from an internal printer buffer.

INPUT/OUTPUT CONNECTIONS
Horizontal Sweep Ramp Input: 01to +10V nominal,
+12V maximum. Rear panel BNC connector, 100K
chm impedance.

Sequential Syne Input: +3.5V to +10V blanks trace
during retrace or bandswitching. 3.5V to 10V
defines a marker which when in the range of -8V to
-10V is an active marker, Rear panel BNC connector,
10K ohm impedance.

Sweep Dwell Output: TTL-ow signal stops sweep.
Sweep continues when signal is removed. Rear
panel BNC connector,

Bandswiitch Blanking Input: Accepts £5V signal
coincident with bandswitching points. Rear panet BNC
connector.

Hetrace Blanking Input: £5V blanks traces during
retrace. Rear panel BNC connector,

Video Marker Input: + 2V to £10V peak input, Rear
panel BNC connector. _

GPIB IEEE 488: Coennects 561 to GPIB or piotter.
Rear panel GPIB connector.

Dedicated GPIE: Connects 561 to WILTRON signal
source and plofter. Rear panel GPIB connector.
Paraliel Printer (Centronics): Connects 561 to
printer. Rear panel

AUX 1/O: Connects 561 o WILTRON 66008 Sweep
Generator. Rear panel.

Composite Video: External display signal from rear
panel, BNC connector.

GENERAL

Temperature Range:
Operating: 0°C to +50°C
Storage: —-40°C to +70°C
Power: 100V/110V/220V/240V +10%, 48-63 Hz,
130 VA maximum
Dimensions:
177H x 432W x 4760 MM + 10mm for feet.
{(7H x 17W x 18-3/4D in. + 3/8 in. for feet}
Weight: 16 kg (35 ib}

1-8
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SYSTEM ELEMENTS

{ GENERAL INFORMATION

1-10 SYSTEM ELEMENTS

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

a. Network Analyzer

The 561 Scalar Network Analyzer provides a
simultaneocus display of transmission loss/gain
and return loss or power. A complete measure-
ment system includes a signal source, a 560
Series SWR Autotester and Deteetor (Note: 6400
Series Autotesters and Detectors may also be
used). Interface with waveguide detectors is
provided by the 560-10BX or 560-10BX-1 Adap-
ter Cables. The system makes direct connection
to a printer or plotter and does not require an ex-
ternal controller.

Cable Length: 122 ecm (4 £t)

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

Dimensions and Weight:

iodel Dimenslons* Weight
560-97A50, -1 76x5x28cm 340 g
560-97N50, -97NF50, -1 (3x 2 x1-1/81in.)
560-98K50, -98KF50 53 x3.8x1.8cm 198 g
560-98550, -98SF50, -1 {2-1/8 x 1-1/2x 3/4in.)

*Plus Connectors and cable.

d. Detector

The 560 Series Detectors (Table 1-4) are used for

b. Signal Source coaxial transmission loss or gain, power
The 561 is compatible with the Wiltron 6600B . T galn, powe
. measurements, and with coaxial adapters for
Sweep Generators or other signal sources that .

. . . waveguide reflectometer measurements. Zero-
meet the interface requirements listed under biased, replaceable Schottky diodes provide
SIGNAL SO_URCE Compatibility in Table 1-2. -80 dBm sensitivity, Optional extender cables

can be used without degradation in performance,
¢. SWR Autotester o Field replacement of the detector diode is possible
The 560 Series SWR Autotesters (Table 1-3) in with most of the 560-7 Series RF Detectors.
tegrate in one small package a broadband, high Maximum Input Power: 100 mW
directivity bridge, a detector, a low reflection test Cable Length: 122 cm (4 ft)
port, a reference termination, and a connecting Dimensions: 7.6 x 2.9 x 2.2 em (3 x 1-1/8 x /8
cable. The output of the SWR Autotester is a in.)
detected signal, varying in proportion to reflec- Weight: 170 g (6 oz)
tions from the test device connected to the test
port, Optional extender cables can be used
without degradation in performance,
Table 1-3. SWR Autotesters
Frequency Frequency
Range Directivity Sansitivity Test Port Input
Model {GHz) {dB) {dB3} Connector Connector
560-87A50 0.01—18 36 +1.2 GPC-7 N Female
560-97A50-1 40
560-87N50 0.01-—18 35 +1.5 N Male N Fematle
560-97N50-1 38
560-97NF50 0.01--18 35 +1.5 N Female N Female
560-97NF50-1 a8
560-98550 0.01—26.5 32 +2 WSMA Male Ruggedized
560-98550-1 35 WSMA Female
560-98SF50 0.01—26.5 32 +2 WSMA Ruggedized
560-985F50-1 35 Female WSMA Female
560-98K50 0.01—40 30 +3 K Male Ruggedized
560-98KF50 30 K Female K Female
561 OM i-9
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RECOMMENDED TEST EQUIPMENT

Replaceable Diode Modules:

Table 1-4. 560 Series Detector Parameters

Frequency input Dicde Moduie
Model Range Connector fodel

560-7A50 10 MHz to 18GHz GPC-7 560-A-7219-A
560-7K50 10 MHz to 40 GHz K Male Factory Repair Only

560-7N50 10 MHz to 18.5 GHz N Male 560-A-7219-A

560-7350 10 MHz to 18.5 GHz WSMA Male 560-A-7210-A

560-7550-2 10 MHz to 26.5 GHz WSMA Male 560-A7219-B

560-7550-3 10 MHz to 34 GHz WSMA Male 560-A-7219-C

Detector Return Loss:

g

5
W
15
26
25
30
s

Return Loss (dB)

1-10

¢ .04

18
Frequency {GHz)

26 40

111 RECOMMENDED TEST EQUIPMENT

Table 1-5 provides a list of recommended test equip-
ment needed to check, calibrate, service, and
troubleshoot the 561 Scalar Network Analyzer. The
entries are coded to show for which types of testing
the equipment is used. These codes are desceribed
below.

Code Type of Testing
C Calibration
0] Operational Checkout
P Performance Verification
T Troubleshooting

561 OM
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RECOMMENDED TEST EQUIPMENT

Table 1-5. Recommended Test Equipment

CRITICAL RECOMMENDED
INSTRUMENT SPECIFICATION MANUFACTURER USE*
Power Meter Power Range: —30 106 +20dBm Hewlett-Packard, Modael 436A, O, PC
Other: GPIB Controliable with Opt 022 (HPIB)
Powaer Sansor (i) Frequency Range: 0.01 10 18 GHz Hewlett-Packard, Model 84814 O,pPC
Power Hange: + 16 1o -20 dBm
Power Sensor {ii} Power Hange: —20 to0 80 dBm Hewlett-Packard, Model 84844 O,PC .
Digital Multimetar Fesolution: 4-1/2 digits {to 20V) John Fiuke, Inc., Model 88404, T
DC Accuracy: 0.002% + 2 counts with Option BB40A-09
DC Input Impedance: 10 MQ True RMS AC
AC Accuracy: 0.07% + 100 counts
(to 20 kHz)
AC Input Impedance: 1 megohm
Oscilloscope Bandwidth: DC to 150 MMz TJektronix, Inc. O,PrCT
Sensitivity: 2 mV Model 2445
Horiz. Sensitivity: 50 ns/division
Sweep Horizontal Quiput: 0o 10V WILTRON 66478 o, PC
Generator Sweep Dwell, Seq Synclines as
defined in Table 1-1,
50 MHz, +10 dBm
Step 60 dB range WILTRON P, C
Attenuator HP 355D

*G-Calibration, (%perational, P-Performance, T-Troubleshooting

561 OM
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SECTION 11
INSTALLATION

21 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.

Ifthe analyzer is damaged mechanically, notify your
local sales representative or WILTRON Customer
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 volt-
age 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
eorrect setting and the line fuses to the correct value,

2-4 GPIBSETUP AND
INTERCONNECTION

The analyzer provides automated microwave
measurements via the GPIB, The following
paragraphs provide information about interface con-
nections, cable requirements, and the addressing of
- the analyzer.

561 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 instra-
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 instraments or the accumu-
lated 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:

e No more than 15 instruments may be installed
on the bus,

¢ 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 eonnectors

243 GPIB Interconnection

The only interconnection required for GPIB opera-
tion is between the analyzer and the controller. This
interconnection is via a special GPIB cable, The
WILTRON Part number for such a cable is 2000-1,
-2, or -4 (1, 2, or 4 meters in Iength).

2-3




GPIB SETUP AND INTERCONNECTION

H INSTALLATION

out.

selector drum.

the fuse cartridge.

cover.

{i) Reinstall the line cord.

To change the line voltage from that shown on the Line
Voltage Sefector Module, proceed as follows:

{a} Remova the power cord from the line voltage module.

(b) Insernt the blade of a small screwdriver into the slot at
the top-center of the module, and pry open the cover,

{¢) Remove the voltags selector drum by pulling straight

{d) Rotate the drum so that the desired fine voltage
marking faces out, then reinstali the drum.

{(¢) Remove the fuse cartridge from the right-hand
fuseholder. The fuse cartridge is identified with a
white arrow and is located beneath the voltage

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

{g) Change to the correct fuse, if necassary, and replace

{h} Close the cover, and ensure that the desired line
voltage value is displayed through the opening in the

VOLTAGE .
SELECTOR
DRUM

LINE SELECT Switch

Fuse Sizes, Hatlngs, and Part Numbers

INSERT

FUSE
CAVITY

SCREWDRIVER
HERE TC OPEN

Line Fuse Fuse Wiltron P/N- Wiitron P/N-
Voltage Area Rating Size Fuse Fuse Holder
100 Vac Japan 2A, antisurge 3AG 631.52 533-221
120 Vac USA 2A, antisurge 3 AG
220 Vac Europe 1A, antisurge 5 x 20 mm €31-49 553-240
240 Vac UK 1A, antisurge 5 x 20 mm

Figure 2-1. Changing the Analyzer LINE SELECT Switch
& @
O
D10 1 |Ti )Y
corliBron KT T e
R I i6_j7o 8
EQI] 5 17 IREN
J DAV € 18
NRF{ 7 19
NDAGTE o0
© Shc et ["aRoo
-~ ATNE 1 23
ADDRESS ‘ % § CHASSIS GROUNDI 12| 24
SWITCH \E % 3
@ L TYPE 57 BICROMIERON CONNECTOR
{AMPHENGL, PR 57-20240-2)
7 &
Vigure 2-2. GPIB Connector Panel
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SWEEP GENERATOR INTERCONNECTION

2-4.4 GPIB Address

The analyzer leaves the factory preset to address 6.
If a different address is desired, it can be set by
changing the GPIB address switches on the rear
panel (Figure 2-3). After making an address change,
be sure to press the “RETURN TO LOCAL” key to
activate the new address.

GPiB ADDRESS:
=442

Figure 2-3. GPIB Address Switch
2-45 Data Delimiting

Data used for the input and output functions of the
5Bl are terminated as follows:

a. Output Functions of the 561;
¢ End of all output binary data strings are ter-
minated with EQI (End or Identify) true.

@ End of all output ASCII data strings are ter-
minated with CR LF and ECIL. The EQI provides
complete data termination and is sent with the
LF character.

&

Input Functions of the 561:

@ All binary data strings received by the 561 must
be terminated with EOI true with the last data
byte.

e Al ASCII data strings received by the 561 must

be terminated with either EQI, L¥ and EOI, CR
L¥, or CR LF and EOIL

561 OM

2-5 SWEEP GENERATOR
INTERCONNKECTION

Paragraphs 2-5.1 and 2-5.2 give instructions for con-
necting the 561 Network Analyzer to various sweep
generators.

2-5.1 WILTRON 66008 Sweep Generator

The 561 Analyzer is supplied with a dedicated sys-
tem bus cable (PN 2100-1) and auxillary O cable
(PN 870-7) for use with a 66008 Sweep Generator.
After turning power off for both the 561 and 6600B,
install the /O cable between the AUX /O connectors
of both devices. Next connect the system bus cable
between the Dedicated System GPIB connector of
the analyzer and the IEEE-488 Interface connector
of the sweep generator. The system is now ready for
operation.

2-5.2 Other Sweep Generators

The 561 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
Ii1, Table 3-7 for instructions on interconnecting the
561 to other WILTRON sweep generators using BNC
to BNC).

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.

2-8,1 Preparation for Storage

Preparing the analyzer for storage consists of clean-
ing the unit, packing the inside with moisture-  ah-
sorbing 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 Customer
Service; they will send a new shipping container free

2-5



PREPARATION FOR STORAGE AND/OR SHIPMENT

M INSTALLATION

of charge. In the event neither of these two options is
possible, instructions for packaging and shipment

are

[2

b.

2-8

given below.

Use a Suiiable Container.

Obtain a corrugated cardbeard carton with a
275-pound test strength. This carton should
have inside dimensions of no less than six inches
larger than the instrument dimensions to allow
for cushioning.

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

Cushion the Instrumend.

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

d. Seal the Container.

.

Seal the carton by using either shipping tape or
an industrial stapler.

Address the Coniainer.

If the instrument is being returned to
WILTRON for service, mark the WILTRON ad-
dress and your return address on the carton in
one or more prominent locations. For interna-
tional eustomers, use the address of your local
representative (Table 2-1), For U.B.A. cus-
tomers, use the WILTRON address shown
below:

WILTRON Company

ATTN: Customer Service

490 Jarvis Drive

Morgan Hill, CA 85037-0283.

561 OM



il INSTALLATION

INTERNATIONAL SALES REPRESENTATIVES

ARGENTINA

LA ELECTRONICA S.R.L.
T.C. de Allende 430

5000 Cordoba

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

AUSTRALIA

KENELEC {ALST,) PTY. LTD.
48 Henderson Road

Clayton, Victoria 3168
Telephone:(D3) 5601011
Telex: 780-36703

Fax: {03} 5601806

AUSTRIA

WETRON GmbH

Rudolf Dissei Str 17

B031 Gilching, West Germany
Telaphone: (49} B105-
BE35/BOSE/BO56

Telax: 841-528523

Fax: {49) B105-1700

BELGIUM

HEYNEN NV,
Bedrijsstraat 2

B-3500 Hassslt
Telephone: 32-11-210008
Telex: 846-39047

Fax: 11211812

RRAZIL

TECELINCO TECNOLOGIA
ELETRONICA LTDA.

Rua Major Sartorio, 463 - 4 Andar
01222 Sao Pavin

Telaphona: 6511~
2573645/2584286

Telex: 391-01125588 PYRO BR

CANADA

WILTRON INSTRUMENTS L7D.
215 Staford Road, Unit 102
Nepean, Ontario K2 8C1
Telephone: (613) 726-
8B00/88G1/8802

Fax:(613) 820-9525

CHINA

CHINANATIONAL INSTRU-
MENTS IMPORT & EXPORT
CORPORATION

P.0. Box 2811

Xi Jiao, Er-Li Kou Belling
Tetephone: 80631

Telex: 716-22304 CMIEC CN

CHINA ELECTRONICS IMPORT
& EXPORT CORPQRATION

49 Fuxing Road, Beiling
Telephone: 81-2687/3972

Telex: 716-22475 CEIEC CN

COSTARICA
ELECTRO-IMPEX, 5.A.
Apartado 620, San Jose
Telephone: 215954
Tolex: 303-2645 ELEPEX

DENMARK

S CMETRIC A/S
Skodsborgvej 305
DK-2850 Nasrum
Telephone: (2) 804200
Telex: 855-37183

EGYPY

ALKAN ESTABLISHMENT

2 El Mesaha Square, Dokki,
ARE.

P.O. Box 1913, Cairo 11511
Telaphone: (2) 987114

Telox: 827-93644 ALKAN UN &
92098 EKA UN
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Table 2-1. WILTRON International Sales Representatives

FINEAND

INSTRUMENTARILUM
ELEXTROMEKKA

P.0. Box 64, Vitia 1

SF-02631 ESPCO

Telephona: 358 (0) 5281

Telex; 857-124426 HAVUL, or 867+
81001565 INSTRUE

Teletex: 100166

Fax: {0) 524986

FRANCE

ELEXIENCE

9, rua des Patits Ruisseaux
91370 Verrieres le Buisson
Telephone: {1} 60-11-84-71
Telex: B42-691788 F
Fax:{1) 60-11-98-08

WEST GERMANY
WILTRON GmbH

Rudol Digsel Str 17,

8031 Gilehing

Tel: {8105) B058/8535/8056
Telex: B41.528523

Fax: (8105} 1700

HONG KONG

SCHMIDT & CO (H.K.} ETD.
18th Floor, Great Eagle Centre
23 Harbour Road, Wanchai
Telephone: {5) B330222
Telex: 780- 74766

Fax: (5} 8318764

IRDA

HINDITRON SERV, PVT, LTD.
Eros Bidg., 5th Floor

Maharishi Karve Road,
Churchgate

Bombay 400 020

Tek: (22) B125344/8121316/-
8121615/8221528
Tolex:953-1176326/1173448

HINDHTRON SERV. PVT. LT,
Fleld Service Centre

15 Community Centre
Panchshitta Parki

New Dol 110 017
Telephone: 653397

Tolon: 0314880

HINDITRON SERVIGES PVT,
LID.

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

Sarojini Devi Road
Secunderabad 500 003
Telephone: {city code) B21117
Telex: 0155575 NiIMA IN

HINDITRON SERVICES PYT.
LTO.

Office No. 8

Shantinfetan, 8th Ficor

8 Curiac Streat, Caloutta
Telephone: {33) 434032/477541
Telex: 0214153 HOPL IN
Cable: FLUKHIND-Calcuita

HINDITRON SERV. PVT. LTD.
3344 A Rajmahal Villas Extn,
Bangalore 560 006
Telephone: {city code) 33139
Tolex: B45-741

INDONESIA
PTCENTRONIX

36, Jalan Matraman Raya
Jakarta Timur

Telephone: (21) 884087
Telex; 796-4B216

IRELANDE (Southem)

ATRON ELECTRONICS LT,
{Avelac Group)

Lynwoad House, Baltintesr Road,
Dublin 16

Telephone: 353-1.088433/588798
Tetex: 852-90662 ATAN Ef

ISRAEL

RACOM ELECTRONICS, LTD.
P.0, Box 21120

Tel Aviv 61210

7 Kohiiat Saloniki 8t, Tel Aviv
68513

Telephona: {3} 401922

Telex: 022-33808

Fax: (3) 481576

ITALY

ELETTRONUCLEONICA, SP.A,
Piazza de Angsli 7, 20146 Miano
Tetophone; (2) 49824561

Twx: 843-332033

ELETTRONUCLEQNICA
Viale Erminio Spalla 41, 00142
Rorme

Telaphone: (06) 5042485
Telex: 843-614128

JAPAK

WILTRON KK,

6 Chorna, 23-20, Shiba,

Kita Bidg. 6F, Minato-ku Tekyo
108 Tel: {03) 7980411

Fax: {03) 798-0418

WILTRON K K.

Telephone: (345} 316-0381 R Fax:

1045) 318-0380, Yokohama
KOREA

MYOQUNG CORPORATION
C.P.C. Box 8892, Seoul
Telephone: {02) 784-9842
Telex: 787-24283

Fax: (B22) 784-2387

KUWAIT

TAREQ COMPANY

7.0. Box Safat 20506, 13066
SAFAT

Telophone: 436100/436045
Talex: 959-22315 KT

Fax: 965-2436100, 2436045

LUXEMBOURG
HEYNEN N.V.
Bedrijsstraat 2

B-3500 Hassell, Belgium
Talephone: 8851-96111
Talox: 846-39047

Fax; 11211812

MALAYSIA

MECOMB MALAYSIA SDN BHD
Lot 20, Jalan 225

46100 Petaling Jaya, Selangor
Telephone:(03) 743422

Telox; 784-37764

Fax: {03) 7743414

MEXICO

MEXITEK, S.A.

Eugenia 408 Deplos, 2y 3

Col. Del Valie, Deleg. B. Juarez
Apdo. Postat 12-1012 03100
Mexico, D.F.

Telephone: {5} 360910

Tolex: 383-1773239 MEXIME

NETHERLANDS

Heynen BV,

£.0. Box 10, 6590 AA Gennep
Telophone: (88451} 96111
Telex: B44-37282

NEW ZEALAND

S.0. MANDEND ELECTRONIG
EQUIP. CO.

10 Woodhall Road, Epsam,
Auckland 3

Telaphone: {3) 600008

Fax: (8) 601720

Cable: NUGLEONIC Audkland

NORWAY

HUGO RISO A/S TEKNIBK
IMPORT

P.0. Box 33 Voksenskogen
N-0708 Oslo 7

Telephone: {2} 142836
Tolex: 856-78216

PAKISTAN

SUPERIOR ELECTRONICS AS-
SOCIATED

£-98 Block M

North Nasimabad, Karachi 33
Telephone: (21) 613655

Cable: SEACONSULT Karachi

PERU

IMPORTACIONES &
AEPRESENTACIONES
ELECTRONICAS 8.A.

Avda, Franklin D. Roossvelt 105
(Edivicio Rimac) Lima 1
Teiephones (14) 272076

Tetex: 384-25663

Cable: REING

PHILIPFINES

PHILIPPINE ELECTRONIG IN-
DUSTRIES, iNC.

P.0O. Box 498

Makati Commercial Center
Makati, Metro Manila
Tetaphone: (2) 875926

Talex: 742-22036

PORTUGAL

DECADA ESPECTRAL-EQUI
PAMENTOS DE ELECTRONICA
£ CENTHFICOS, SARL

Av. Bombeiros Voluntarios, Lote
1028

Mirafiores/Alges, 1485 Lishea
Tel: {01) 410-3420/6073/6098
Telex: 83215615
Fax:35114101844

GATAR

TRADING AND AGENCY SERV.
P.0, Box 1884, Doha

Telex: 967-4325 TRAGS DH
Fax:974-422256

SAUDI ARABIA
ELECTRONIC EQUIPMENT
MARKETING CC.

P.O. Box 3750, Riyadh, 11484
Telephone: (1) 47716580
Telox: 928-20%120

Fax: 86814785140, 4763662

SINGAPORE
SINGAPORE ELECTRONIC &

ENGINEERING (PRIVATE}, LTD,

24 Ang Mo Kio Stroet 88
industrial Park 3
Singapore 2056
Telephone: 4593585
Telex: 786-21%1

Fax: 4553613

SOUTH AFRICA
PNIELECTRONICS

P.0. Box 38127, Bramisy 2018
Tel:{11)7883170/7863171-
17863172 Telox: 4-24400 SA
Fax:{11) 786-1807

SPAIN

UNITHONICS, §.A. Plaza
Espana, 18 Torre de Madrid

Pt 12, Clc. 9, Macrid
Telephone: (01} 2426204
Telox: 831-46786

Fax; (01} 2484228 (Madrid) {03)
3226800 (Barcelonal

SWEDEN

 AMERIKANSKA TELEPRCDUK-

TER AB Box 66 Jagerhorns
vag 10

5.127 22 Skarholmen
Telephane: (8) 7100620
Tolex: 854-8135089
Fax:{8) 7100980

SWITZERLAND

AMOTEC ELECTRONIC AG
Buehistr, 1/F.0. Box 48
CH-8124 Zollikarberg
Telephone: {1) 36158G1
Talax: 845.816306

Fax: {1} 391-56-33

TAIWAN

HITRON TECHNOLOGY, INC,
6F-1, 344 Miny Shang E. Road
Taipai, Taiwan 104
Teleghona: (2} 5089916
Telex: T88-10183

Fax; (2} 5057427

THAILAND

DYNAMIC SUPPLY ENGINEEA-
NG R.O.P.

12 SOI Pasana, Ekamai
Sukhurmvit 63, BKK 10110
Telephone: {2} 914434

Telox: 788-82455

Fax:{2} 3811467

TURKEY

TEST MUHENDISLIKVE
MUSAVIRLIK TICARETLIMITED
SIRKETI Sehit Adem Yavuz
Sokak No, 817 Kizilay, Ankara
Telephone: (41} 18-05-98

Tolex: 821-45147

UNITED ARAB EMIRATES
SALEM HILAL TRABISH AL MAN-
SOUR!I ENTERPRISES

P.0. Box 6888, Abu Dhabi
Telephone: (2) 331200

Telox: 849-23640

UNITED KINGDOM

WETAOK LTD.

Wiltron House, Pinahill Road
Crowthome, Berkshira AG11 74D
England

Telephone: {344} 777778

Telex: 861-847913

Fax: (0344) 761783

YUGQSLAVIA

SOUR INDUSTRIAIMPORT
Blating 12-14, 58000 Spit
Telephone: (58) 510686
Telox: B62-26335
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i LOCAL OPERATION FRONT PANEL CONTROLS

® ®

[wamwon | MODEL 561MCALAR NETWORK ANALYZERY . oy
SYSTEM FUNCRONS HELD GPIR HARD COPY
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f.8 2 2 7!
L) 4 B t
L%

O OO O

@ POWER ON/OFF: Turns the instrument on and off, ' HARD COPY Keys: Initiates a hard-copy printout of

When pressed to ON, it infiiates an instrument self test. measurement results to a printer or plotter in either

~ graphic or tabular form. The MENU switch displays the
INTENSITY: Adjusts the intensity of the display. available options on the CRT.

GRATICULE OMN/OFF: Turns the display graficules on GPIB Indicator and Key: Key returns the analyzer to

“ and off. Tick marks showing where the graticule lines " local (control panel) operation. Indicator is lit when the
would be are displayed when the graticule is off, analyzer is in the GPIB mode.

MENU Up/Down Switch: Moves the menu cursor up 3) DATAENTRY ¥eys and Knob: Enter numerical data.

or down {o indicate menu options on the CHT.

4) HOLD: Froezes the data, which can then be manipu-
" lated (1) by adding or changing limit or marker values

SELECT: implements the menu option illuminated by

" the MENU up/down switch, or (2) by changing offset or resolution values, Indicator
_ is lit while the data are frozen, which occurs when the
Rt Connector: Provides input for Channel R1, HOLD or START PRINT keys are activated.

8) DISPLAY Keys and Indicators: Control network anal-

Rz Connector: Provides input for Channel R2.
zyar and displayed trace functions.

A Connsector: Provides input for Channel A, .
s ) SYSTER FUNCTIONS Keys: Saves and recalls front

B Connector: Provides input for Channel B. " panel setups, self tasts the analyzer, resets the front
panel to factory selected settings, and sets the num-
ENHANCEMENT Keys and Indlcators: Allows for ber of data poinis, auvtozero mode, and GPIB
~ selection and movement of the main and dalta cursor addresses.

markers on the display, data averaging, and smoothing. - ]

} CRT: Displays Channel A, B, R1, or R2 (any combina-

tion of two channels) analyzer parameters, and control
and calibration menus.

Figure 3-1. Model 561 Bcalar Network Analyzer Front Panel Controls
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SECTION 1l
LOCAL (CONTROL PANEL) OPERATION

3-1 INTRODUCTION

This section deseribes the operation of the 561 Scalar
Network Analyzer using the control panel eontrols.
It describes the controls and rear panel connectors;
how to make transmission, return loss, power, and al-
ternating setup measurements; and how to check
that the instrument is operating properly.

.

b,
3-2 CONTROL PANEL CONTROLS

Operation of the control panel controls 1s described in
Figure 3-1 and in paragraphs 5-2.1 thru 3-2.7

8.2.1 CRT Display (Figure 3-2)

The CRT displays the measurement traces, the
present settings for the 561, cursors, markers, Emit
lines, menu options, and the frequency source
parameters.

CRT Screen

Displavs either (1) the respective outputs of input
A, B, Rl, or B2 on traces 1 and 2, (2) the single
input from either A, B, RL, or R2 signal on trace
1 alternating with trace 2, or (3) the Channel A
signal on trace 1 alternating with the Channel B
signal on trace 2 or other combinations.

NETWORE ANALYZER Settings

The two lines labeled “1” and “2” across the top
of the sereen display the type of measurement
selected and the offset and vertical resolution
values set {or traces 1 and/or 2.

SOURCE Information

Source information is displayed in the box in the
top right side of the screen. This box displays the
source model number, or “ALTERNATE SETUPY
when sn alternating setup has been selected, or
“HOLD" when the instrument is in the HOLD
mode,

NETWORK ANALYZER g i ‘I‘RQNSMY:?EN (Y] O.5 4B/DIV ?F:F;%ET :1.:% )] SWEEP SOURCE
HIGH LiMIT ——— |

LNe 0 TR CT TRACE 2
TRACE 1 REFERENCE srmenrrpeyr o o e """""“?\%MFEEFﬁﬂENCE LINE

LINE W N st Wt d :

TRACE 1 IDENTI-

FICATION \5 ko
LOW LIMIT —en . & MESSAGE AREA

LINE e

& wapormese TELACE 2 IDENTI-

FICATION

SOURCE m— (i Bi2cs o
SETTINGS { Py Do oh=

F
SOURCE POWER:

M 18,847 GH=
ZE1DLGTE G
ALTERMAGTE

Figure 3-2.

561 OM

CRT Display
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MLOCAL OPERATION

CONTROL PANEL CONTROLS

d.

SOURCE Frequency and Power and
Horizonial Resolution (GRATICULE) Set-
tings

The three lines along the bottom of the screen
display (1) the source start/stop frequencies;
(2) the alternate setup start/stop frequencies (see
Table 3-3); (3) the RF power setting and horizon-
tal resolution (GRATICULE) of the displayed
traces; and {4) the power sweep values, where
appropriate.

In the normal-sweep mode, the horizontal
resolution and intelligent-graticule divisions are
automatically chosen for optimum display of the
selected frequency-sweep width. In either of the
two alternate-setup modes, the graticule is fixed
at 10 vertical and 10 horizontal divisions.

3-2.2 SYSTEM FUNCTION Eeys (Figure 3-3)
The SYSTEM FUNCTION keys are deseribed in sub-

a. SAVE/RECALL Key

Displays a menu (Figure 3-4) that lets the
operator SAVE the current control panel setting
into memory locations 1-9 and the setup plus
calibration into memory locations 1-4, RECALL
any of nine stored front panel setups and or
calibration, or PREVIEW any of the nine stored
setups. The MENU UP/DOWN switch (Figure 3-1)
in conjunction with the MENU SELECT switch, 18
used to make the selection. Should this key be
pressed and then not wanted, the DATA ENTRY
CLEAR (Figure 3-11) key can be used to cancel
the key action.

SELF TEST Key

Initiates a self test of the analyzer. If the
anslyzer functions properly, the screen displays
“ALL TESTS PASSED” If the seif test reveals a
problem, the screen displays a failure message.

SYSTEM RESET Key
Displays a menu (Figure 3-5) that lets the

h a th ' operator use the MENU SELECT key (Figure 3-1)
paragraph a through ¢ to either restore the factory-selected control
panel settings; select the number of frequency
SYSTEM FUNCTIONS data points; set the GPIB addresses of the 561,
SAVE/ SELF SYSTEM sweeper, or plotter; or select either RF ON or RF
RECALL TEST RESET OFF (during retrace) according to the sweeper
used. If on the dedicated bus and the 6600B is
used, the 561 automatically configures the 6600B
. RF retrace for correct 581 autozerding.
Figure 3-3. SYSTEM FUNCTION Keys
SAVE OR RECALL After you have made your
SAV'\EA\SSS ALL selection—SAVE, RECALL, or
SE??‘:’O%?LY PREVIEW-—a second,
b associated menu is displayed;
RECALL Cgtg’gé;{%hl simply enter a number on the
keypad as directed.
SAVE {1-4 ONLY)
PREVIEW
PREVIEW
ENTER SETUP
NUMBER
USE ¥ THEN "|  ehEas o
PRESS SELECT O EXIT
Figure 3-4. SAVE/RECALL Key Menus

3-4

561 OM



CONTROL PANEL CONTROLS M ELOCAL OPERATION
SYSTEM SETUP FREQUENCY SET GPIB
MENU DATA POINTS SET AUTGZERD ADDRESSES
SET. 10t AUTOZERO: 561=6
DATAPOINTS P 201 SWEEPER=5
401 RF ON PLOTTER=8
AUTO ZERO {(LOW LEVEL
_ TRIM IS IN USE KEYPAD
ADDRESSES 1 CALIBRATION OR KNOB
MENLU) TO ENTER
RESET ADDRESS
FACTORY HF OFF
SETTING PRESS SELECT
B TO SETAND
R TN | bt 561 Factory-sstocied satiings: b FINISH
D:;;Eing;gT E Channet ;.%"RANSMESSION 5
v Channel 1. OFFSET. 0.0 dB i
i Channel 1: RESOLUTION: 10 dB/Division E
! Channel 2: RETURN LOSS :
i Channel 2. OFFSET. 0.0dB :
i Channel 2: RESOLUTION: 10 dB/Division E
1 FREQUENCY DATA POINTS: 401 :
1 Mote: The factory settings on the signal source
! are dependent upon the sowrce specifications, !
Lo it ot et A

Figure 3-5. SYSTEM RESET Menu and Factory-selected Settings
3-28 DISPLAY Keys and Indicator wanted, the CLEAR (Figure 3-11) key can be used to

(Figure 3-8} cancel the key action.
The DISPLAY keys and indicator described below are .
the same for both channels, Generally, with the ex- a. DISPLAY ON/OFF Key and Indicafor

Key turns its associated trace and reference line
indicator on or off(Figure 3-2). The associated in-
dicator is lif when the trace is on.

MENU Key

Displays a menu (Figure 3-7) that lets the

ception of DISPLAY ON/OFF and AUTOSCALE,
should one of these keys be pressed and then not

DISPLAY b.

1 CHANNEL 2

[ Je oo o[ ]
[ 7 aesoromon L1
[ ] auroscas |
[ ] ]

] ]

LiMITS

MENU

UNCALE CALIBRATION

BEGING [ ]

Figure 3-6.

561 OM

DISPLAY Keys and Indicators

operator select the measurement type (transmis-
sion, return loss, or power), view the calibration,
select the input, or move the reference line.

AUTOSCALE Ky
Sets the sssociated trace at optimum offset and
resolution values for viewing the measured data.

OFFSET/RESOLUTION Key
Displays & menu (Figure 3-8) that lets the
operabor select OFFSET and RESOLUTION.

LIMITS Keys

Allows the operator to use two horizontal limit
Hnes that may be used to establish go/mo-go data
Hmits (Figure 3-8). Limit Lines may be either
horizontal or complex. Complex limits allow for
setting up to ten different values for both the
upper and lower limit lines.

3-5



i LOCAL OPERATION

CONTROL PANEL CONTROLS

CHANNEL 1
INPUT: A

TRANSMISSION
RETURN LOSS
POWER

VIEW CAL
SELECT INPUT

REF LINE

v

CHANNEL 1
SELECT INPUT

NON-RATIO:
A
B
R
R2

RATIO"
AR1
A/R2
B/R1
B/R2

CHANNEL 1
REFERENCE
LINE

NOTE
Use the DATA ENTRY rotary knob
o reset the REFERENCE LINE o
another graticule iine. The
reference ling is the point about
which the trace expands vertically
with different resolution values; it
can be set to any graticule line.
Press DATAENTRY CLEAR o
refurn to the measurement mode.

* Only appears in TRANS-
MISSION or RETURN
LOSS.

2

USE KNOB
TO ALYER
POSITION

PRESS SELECT
FOR REF LINE
ON/OFF

THEN
PRESS CLEAR

Figure 3-7. DISPLAY MENU Key Menu
CHANNEL 1§ OFFSET: Use the keypad or
rotary knob 1o set the vaiue of
OFFSET _ the reference line. Values
cennen 0B " from 0.0 B to+99.9 dB, in
increments of 0.1 dB, are
........ dB/DIV

PRESS SELECT
TO MOVE
TRACE AT

CUHRSOR TO
REF LINE

*Displayed only if cursor is
already turned on.

RESOLUTION: Use the keypad
or rotary knob to set the display
vertical resolution. Values from
0.1 10 10, in increments of 0.1
dB, are possible when using the
keypad. The rotary knob allows
adjustments in 0.1, 0.2, 0.5, 1,
2, 5, and 10dB values

3-6

Figure 3-8,

OFFSET/RESOLUTION Key Menu
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CONTROL PANEL CONTROLS HELOCAL CPERATION

Place the limit lines so that
CHANNEL 1 you can easily distinguish CHANNEL 1
when the Device Under Test
HIGH LIpMIT (DUT} is within spacification. TESTING
o dB See Figure 3-2 for an example. LIMITS
5 CHANNEL. 1
LOW LIMIT (PASS) COMPLEX
........... dB CHANNEL 1 {FAIL) LIMITS
TEST LIMITS COMPLEX
LIMITS 5 SEGH
COMPLEX
LIMITS ¥ ENTER HIGH FREQUENCIES
S GHz
ENTER LOW . GHz
PRESS ENTER
TO TURN TEST LBJITS LEVELS:
LIMIT ON/OFF X.XX dB
A SINGLE LIMIT X.XX dB
USE ¥ AND
SELECT
2

Figure 3-8. LIMITS Key Menu

561 OM 3-7



MLQCAL OPERATION

CONTROL PANEL CONTROLS

CALIBRATION is the process wheraby losses inherent in a iransmission or return loss measuremant system are
measurad, stored in internal memory, and later subtracted so that the results displayed are those of the test device,
minus residual losses. Pressing the CALIBRATION key initiates the following sequence of menus when the
Channel 1 trace has bean selected to display transmission loss or gain and the Channal 2 trace return loss.
Important: Set output power for the desired leve! before beginning the calibration sequence.

CALIBRATION TRANSMISSION
MODE CALIBRATION
START CAL CONNECT "A"
DETECTOR TO

TEST PORT

LOW LVL TRIM

Refer to Figure 3-22 (page 3-18) for the following test setup.

Connect the RF Input port on the SWR Autotester to the RF
OUTPUT port on the sweep generator. An adapter may be needed.
Connect the RF detector between input A of the Network Analyzer
and the Test Port on the SWR Autctester.

When only transmission loss is being measured and the SWR
Autotester is not being used, the 1est port called out inthe menu is
the port to which the test device connects, In most cases, it will be

the RF QUTPUT port on the sweep generator.

RETURN LOSS

ngSEST S&E%{% CALIBRATION
MEASUREMENT PRESS SELECT STEP 1 Connect the end of the Open/Short
MODE WHEN READY ¥ labeled “OPEN" to the test port on the
CONNECT SWH Autotester.
AUTOTESTER
TG INPUT "B” RETURN LOSS Reverse ends on
CALIBRATION the Open/Short. to
CONNECT OPEN Autotestar
TO TEST PORT STEP 2
REMOVE OPEN
AND CONNECT
PRESS SELECT SHORT
WHEN READY p=»| TOTESTPORT
CALIBRATION
COMPLETED
CONNECT
PRESS SELECT s TEST DEVICE
WHEN READY
When the calibration cycle is complete, the losses inherent in the
SWR Autotester, Adapter, and RF detector have been measured
and stored. In all future measurements (in this configuration) of
test devices at this levelof output power, these losses will be
subtracted from measured losses; consequently, the results
displayed will be those of the test device minus residuals.
Figure 3-10. CALIBRATION Key Menu Sequence
3-8 561 OM




CONTROL PANEL CONTROLS

i LOCAL OPERATION

£

CALIBRATION Eey

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.

UNCAL Indicator

Lights when either measurement {race is un-
calibrated.

BEGIN Indicator

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

3-24 DATAENTRY Keys and Knob

(Figure 3-11)

DATA ENTRY

EE:] ENTER
[:] CLEAR

Figure 3-11. DATA ENTRY Keys and Knob

The DATA ENTRY keys and knob are described in
subparagraphs & through d.

561 OM

a. Knob
Enters variably adjusted measurement values
(e.g. carsor position, offset, resclution, ete.)

b. Eeypad
Enters discrete measurement values,

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

d. CLEAR EKey
Clears entered value, if pressed before the
ENTRY key, and clears a displayed menu.

3-2.5 HARD COPY Keys (Figure 8-12)

HARD COPY

STARY STOP
MENU PRINT PRINT

L ]

Figure 3-12. HARD COPY Keys

The HARD COPY keys are described in sub-
paragraphs a through c.

a. MENU Eey
Displays a menu (Figore 3-13) that lets the
operator select between printing either the
graphic display or a tabulation of the measured
values to a printer, or the graphic values to a
plotter.

3-9



i LOCAL OPERATION CONTROL PANEL CONTROLS
HARD COPY TILE STRING PRINT GRAPH prints the
MENU S%%?%L;égﬁ ENTRY on-screen graphic.
TABULAR data is printed at
PRINT GRAPH TEST DEVICE # ABCDEFGHUKL | the number of tabular
MNOPQRSTUVWX] frequency points selected.
TABULAR: P DATE e YZ0123456789 MARKERS ONLY print data
26 POINTS #{— ,fe=? at only marker frequencies.
51 POINTS IDENTIFY #» SET TITLES allows the
101 POINTS N GLR DEL DONE | operator to enter alpha
201 POINTS USE w THEN numeric information related
401 POINTS PRESS SELECT USEKNCB TO | to the test,
SELECY TEXT | PLOT ALL plots displayed
MARKERS = THEN PRESS | data on grephics plotter.
ONLY ENTER CUSTOM PLOT brings up
the menu shown below,
SET TITLES  frme OR USE which allows special features
PLOTTER — KEYPAD {09} o be plotted.
A
USE ¥ THEN
PRESS SELECT
PLOTTER
MENU
PLOTALL
CUSTOM:
GRATICULE
TRACES
TITLING
» CURSOR INFO
SETTITLES
A
USE ¥ THEN
PRESS SELECT

Figure 3-13.

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. (The printing may also be
started by the MENU SELECT switch if the HARD
COPY menu is displayed.)

3-10

e.

Examples of hard copy printouts are shown in Figure

HARD COPY Menu

STOPF 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.

3-14.
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CONTROL PANEL CONTROLS i LOGAL OPERATION

YILTHON B&! Scelar Hetwork Analyzer

Test Fdsntification : 43 Dete 2187
Davice Under Yest i TEST 270

FREQUERCY t L TRANSHISSTON Z:RETURK LOSS

0. 91ee, . ., L2 St 2]
HP.SET6. . L L L BB L L L L, L Lwl230
$1.8282. . . L, 9,35, , . L .. ,-28.38
*1.6888, . . . . 4B.5Y . ., ., ., .-28.TH

42,2486, , . . . +B.8E ., ., , ., ,-27.99
+2.B8B6. , . . . ¢B.E7 . . . . .. .-30.85
<13 HEI60E. .. . L 48,32 L L L L L L L ~8.BB . L . . . JHARKER
WILTRON $G Eceler Metwork Analyzer +3.8272. . . L CBLYT L L L L L L R 27
+4.4868. ., . ~ZELTB . .. . L L, #1712
toat Tguntiftcation 1 453 Rats 2t/1@7 L T I T A 1

Device Under Test 1 TEST 27D
+L.e8b0. ., , L-51.BY L L L L, ., . 41,14

[} ¥ N DLV DFFSET 0.0 4B

S RETeines 0 'slb lamiy oot ool - A
+7.2848. . . . .-B9.29 ., . . . L . L 4232

+T.8444, . L, L-BT.83 L, . L. L .. +B.24

+8. 4840, . . . .-E1.42 . ., . ., . ., . #3.4C

€9.963E. , . . L~GELBE L. . . . ., ., +8.29

#9,8232. . . . ~EBLIG L L . . ., . +B.E3

g ey R . R ;

+18.9878. . . . . -G3.B9 . L ., ., . . +2.05
<2y HHLL@808. . ., L-BRLOT L . . . L, . 40018 . . . . . JHARKER
+10,2028, ., ., 57.8E . L, ., .. 10.34
#1L7B1E. L, L L~B1LEB L L L L L L, +B.30
H23212. L, L, -BRLET L L L L L. L +BL1A
b «lz.8g@8. . . . -E1,28 ., .. . .. +B.42
, +13,4404, . . =B1.28 ., L L L L. 4042
\ Pl4.BBRB. . . . LeBLLR2E L L L, L ., eB.42
¥
1
'
|
I
H
IS
Y :
A i
i i
) i
Pit T.OLD GHm 2.050 B DIV F2r14.000 &+
SN peinte BOURCE POWER! 8.0 48
HILTRON 561 Scaler Hatuork @nalyier
Test tasntification ! 152 Bmie 20,7047
flavice Under Test 3 TEST 70
FREQUENCY 1: TRANSHISSION 7:REYURN LOSS
<12 S1.OPB0. . . . L HBVIE L L L L L ,ENIB L L L s s e s e e s . JHARKER

(34 +2.851@. . . . . ¢B.ET . o-2%.8B L . . .00 .. . . JHRRKER

3> +EBAG. L . . L-R1.BE L L L, L L L ¥ELB L L L 0000 0L L, JBARKER
AL M 46,1886, . . . .-56.38 . . . L L L L #RLBE L L L L L a0« JHARKER
<5 *T.5668. . . . ~EBLBE . . .. . . WELEE L L L. .. o o+« JRARKER

<G> +5.8140. . . . 85,85 . . . . . . . WRZE .. - . JRARER
<Py 108719, . . . 55,88 . . . ., . +8.86 e o . JRARKER
By 4t7.8440, , . . LeBEB) L L L L 0. L BB L L L L 0. 0. 0. JHBARRER

PR

Figure 3-14. Hard Copy Examples
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3-2.6 ENHANCEMENT Eeys and Indicators
(Figuve 3-15)

The ENHANCEMENT keys and indicators are
described below.

ENHANCEMENT
MOVE CURSOR
TO CHANNEL
PARAMETER
CURSOR
@ ONIOFF CH1
CURSOR CHe
@ DELTA
AVERAGING OFF & SMOQTH?NG
@ } MIN €8 i }
MAX &%
Figure 3-15. ENHANCEMENT Keys and In-
dicators

a. CURSOR ON/OFF Eey

Positions the main cursor to the frequency point
it was at when the function was last exited.
Thereafter, it is continuously variable with the
tuning kneb, or it may be positionied at the next
marker by pressing the ENTER switch. The fre-
quency and amplitude of the test data at the cur-
sor on both traces are digitally displayed.

b. CURSOR DELTA Key

Positions =z reference cursor on the screen. The
main cursor will then move as the tuning knck is
varied, or it will advance to the next marker if the
ENTER switch is pressed. To establish a new
reference, the main and reference positions may
be reversed by enabling the MENU SELECT
switch. The difference in amplitude and frequen-
¢y between the reference cursor and the main cur-
sor positions on the test data are displayed for
both traces.
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¢. MOVE CURSCOR TO CHANNEL PARAMETER
Key (Figures 3-16 and 3-17)

Pressing this key brings up a menu that lets you move

the cursor quickly to any one of the following points

on the screen:

@ The minimum or maximum value of test data on
either trace (depending upon whether CH1 or CH2
was selected).

@ The amplitude on either trace to the left or vight of
the main cursoer position at the frequencies where
the test data are equal to the entered value of X dB
or dBm.

¢ Above and below the present main cursor position
at the frequencies where the test data are equal to
the entered value “X” dB (CURSOR DELTA off), or
the “delta” dB (CURSOR DELTA on).

@ The next highest frequency marker.

@ The frequency of the active marker.

CHANNEL 1 CHANNEL 1
MOVE CURSOR MOVE CURSOR
TG
LEFT TO
MAXIMUBM -3.00 dB
MINIMLIM RIGHT TO
NEXT MKR -3,00 dB
ACTIVE MKR - LOCATE
BANDWIDTH OF
MCRE “ -3.00 dB
MORE
Figure 8-16. MOVE CURSOR TO CHANNEL

PARAMETER Menus (with A off)
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CONTROL PANEL CONTROLS I LOCAL OPERATION

CHANNEL 1
CHANNEL 1 CHANNEL 1 BANDWIDTH
MOVE CURSOR (4 MODE) SEARCH
TO MOVE CURSOR {6 MODE)
MAXIMUM LEFT 80 A= ® SEARCH VALUE
-3.00 dB -3.,00 di
BAIMERURM
RIGHT 80 A = FREC. {LOW):
NEXT MKR ~3.00 dB
FREG. (HIGH):
ACTIVE MER LOCATE A
BANDWIDTH OF A BANDWIDTH:
MORE > -3.00 dB
PRESS SELECT
TO CONTINUE
N MORE
Press CLEAR to exit the
HOLD mode; press any
cthar menu key o exit
this series of menus.

Figuve 3-17. MOVE CURSOR TO CHANNEL PARAMETERS Menu (with A on)

d. SMOOTHING Key and Indicator 3-2.7 GPIB Indicator and Key (Figure 3-19)

Keyprovides two levels of filtering, MIN and MAX,

that improve the display at low-signal levels. The GPIB

OFF indicator lights when no smoothing (low- RETURN TO

level filtering) is supplied. REMOTE LOCAL
e. AVERAGING Kev and Indicator S I:]

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. a. REMOTE Indicator
Lights when in the remote (GPIB) mode. When
1it, & menu providing GPIB status (Figure 3-20).
b. BETURN 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

Figure $-18. GPIB Indicator and Key

AVERAGING

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

Figure 3-18. AVERAGING Menu

561 OM

programmed, in which case the key causes no ac-
tion. If pressed while in the local mode, the
analyzer’s GPIB address displays in the MENU
ares of the screen,
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i LOCAL OPERATION

REAR FANEL CONNECTORS

Associated indicator lights when anzlyzars
respectively talking, listening, generating an
SRQ, or is in the local lockout or remote mode.

GPIB
STATUS

O 0 0 0 0

Figure 3-20. GPIB Status Display
3-3 REAR PANEL CONNECTORS

The rear panel contains multipin GPIB and printer
connectors, the GPIB address switches, the line volt-
age module, and additional input/output connections.
The line voltage module and GPIB connector and ad-
dress switches are described in Section IT; the printer
interface and the additional input/output connections
are described in Figure 3-21.

3-4 MEASUREMENTS WITH THE 561
SCALAR NETWORK ANALYZER

The 561 Scalar Network Analyzer can be used to
make transmission loss or gain, return loss, absolute
power, or alternating setup measurements.

3-4.1 Transmission and Return Loss
Measurements

How to make a transmission and return loss
measurement is described in Table 3-1; a test setup
is shown in Figure 3-22.

3-14

3-4.2 Absolute Power Measurement

How to make an absclute power measurement is
described in Table 3-2.

3-4.3 Alternate Setup Measurements

How to make an alternate setup measurement is
described in Table 3-3. The alternate setup mode is
controlied thrua the 66008 Sweep Generator control
panel but cannot be stored by the 6600B.

3.5 OPERATIONAL CHECROUT

The 861 Scalar Network Analyzers undergo 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 deseribed
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 displays.
Additionally, a control panel LED flashes, A different
LED flashes for each fault. The LED coding for fault
detection is shown in Table 3-8, This coding makes it
possible to locate a fault even if the CRT has failed.

3-7 561 ANALYZER CONNECTIONS TO
WILTRON SWEEP GENERATORS

The 561 Scalar Network Analyzer may be used with
various WILTRON and other sweep generators.
Table 3-6 lists many of the models that may be used
with the 561 and the interconnections required.
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REAR PANEL CONNECTION

i LOCAL OPERATION

B i |

CHMPOSITE . .
e LINE VOLFAGE +b5 10
ioEe kT 48 83143 160 VA FUSE
7N HOIVHEO 1E AS
ey 200041 2405 1h A%
k L%

@ GPIB PANEL: See Figure 2-2, page 2-4

DEDICATED GPIB: Connects 581 {0 signal source
and plotter.

AUX V/O: Connects 561 o Wiliron 66008 Sweep
Generator, 6800A, or 6700A.

(4) PARALLEL PRINTER INTERFACE: Provides stand-
" ard Centronics parallel interface with a printer,

COMPOSITE VIDEO OQUTPUT: Composite video sig-
—  nal. BNC connector,

LINE VOLTAGE MODULE: See Figure 2-1, page
24,

SWEEP DWELL OUTPUT: TTL-Low signal stops
~ sweep. Sweep continues when signal is removed.
BNC connector,

©

.

BANDSWITCH BLANKING INPUT: Accepts £ 5V
signal coincident with bandswitching points. BNGC
cannector.

RETRACE BLANKING INPUT: +5V blanks fraces
during retrace. BNC connector.

HORIZONTAL SWEEP RAMP INPUT: 0 fo +10V
nominal, +12V maximum. BNC connector, 100k ohm
impedance.

SEQUENTIAL SYNC INPUT- +3.5V to +10V blanks
trace during retrace or bandswitching. ~3.5V 1o
~10V defines a marker which when in the range of
—~8V 1o ~10V is an active marker. BNC connacior,
10K ohm impeadance.

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

Figure 3-21.

561 OM

Rear Panel Connections
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i LOCAL OPERATION MEASUREMENTS TEST SETUP

NOTE:
NOTE: When using the Wiltron Printer
Default GPIB Addresses for Plotter (8) Model 2225C, we recommend
and 6600B (5) - Change If Need that you use the illustrated switch
From System/MReset Menu setiings for the "MODE SELECT.”
See Figure 3-5, Paragraph 3-2.2¢
WILTRON PRINTER
PLOTTER (If Required) MODEL 2225C
SWITCH SETTINGS
MODE 123458678
H
¢ SELECT
CENTRONICS INTERFACE 7 Q ﬂ u u ﬂ a HB

DEDICATED
GPiB PRINTER
=2 2= =zzzgg g BPOUT

ENTERFACEL‘“ =2 : 338 C %ﬁ

CABLE @ m = e = o o RO/@ m—@ Lt OPEN/SHORT"

(AUX I1/0) 66008 ADAPTE

(i needed) =1 DEVICE UNDER TEST (DUT)
SWR AUTOTESTE
T ——|—RF DETECTOR

* CONNECT WHEN DIRECTED BY

CALIBRATION MENU 561006

Figure 3-22. Measurements Test Setup
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TRANSRMISSION & RETURN LOSS MEASUREMENTS i LOCAL OPERATION

Table 8-1. Transmission and Return Loss Messurements

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

2. Tum on the 66008 sweep generator, then press POWER on the 561 to ON. At the conclusion of the
buiit-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 setfings 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 foilow the directions given in the calibration-cycle sequence of menus.
if necessary, refer 1o Figure 3-10 for an explanation of the menus. After finishing the caiibration, connect
the test device and RF detector as shown in Figure 3-22.

P TRANEMISEION 10.0 a@irhlv QEERET e DSl
B RETURN LOEBS L0.G 8 DRV DEFRET 0. B

[ ,!,_,.._,..wt....._. Eni et ! T i
| i I ! i i i !

A S, i s o m i,

BYART ¢ 10, 80 Mz HEYOP @ oD 00 Mk
BRATIOEE v 200.0 e /THIV R LEVELt ¢ 80.0 o8m

Transmission Loss Measurement

4. Measure the transmission loss as follows:
a. Press the Channel 2 DISPLAY ON/OFF key to off.
b. Press the Chamnel 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
delta cursors with the readout function as described in step 6. The transmission loss is approximately 0 dB
int the pass band and 66 dB at the bettom of the skirt for the 2 GHz LPF shown on the following page.

8. To use the main cursor and delia cursor to read the results of the above measurement directly, proceed
as follows:
a. For an absolute measurement press the Cursor ON/OFF 1o on, then position the cursor using the
rotary knob or the “MOVE CURSOR TO CHANNEL PARAMETER~-CH1” key in conjunction with
the MENU SELECT key to the required measuremeant point.

¥ Reset conditions dopend ipon the SWeep generator.
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i LOCAL OPERATION TRANSMISSION & RETURN LOSS MEASUREMENTS

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

10. To use the cursor function to read the resulis of the return ioss measurement directly, repeat step 8 above,

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

b. If a relative measurament Is required, then once the cursor has been positioned tum the cursor delta
and the “MOVE CURSOH TO CHANNEL PARAMETER—CH 1" switch to ON, then select the
desired parameter fromthe menu .

¢. Read the resuliant cursor delfa position data from the menu screen.

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

2. Press the HARD COPY MENU key.

b. If device identify, date, and test device information is required, then select “TITLES "(paragraph
3-2.5 page 3-8).

¢. Select PRINT GRAPH fo print the displayed graphic, or select 26,51,101,201, or 401 to print a
tabulation at the selected number of frequency points. You could alsc choose to print out a
tabulation at only the marker frequencies, if any markers were on.

d. When using the Wiltron Model 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 flaghing. i it
is, press the reset swilch.

e. Press MENU SELECT or START PRINT fo print out the data.

The printout should resembie the one shown below (Note: both transmission and return loss
measuraments are shown).

.".!

8. if a plotteris connected, by selecting the hardcopy menu you could choose to plot either graticules, traces,
titling, cursor information or alf of these tems if the “Plot All” function is selected (see paragraph 3-2.5).

HILTROMN 551 Scaler Netword Bnslyrer

Taet igantsfication ! g3 Bete 1:7987
Davice Under Tast v FEST PR

1 TRANGMASN (A) 300 4RSTIY OFFEET 0.0 4B
2 RETN LOSS (B3 =0 4BSDLY OFFSET  -5.0 4B

T

S S S————

._w-’_mu-.;ﬂ_mu_:A_;mj.;Qnﬁg

Firt O:Ulﬂ GHm. JOOU GHalDlY F2114.060 @4-”
I peintu BOURCE POWERS ¢5.D 2B

Return Loss Measurement

9. Measure the return loss of the device under test as foliows:
a. Press Channel 1 DISPLAY ON/GFF key to off.
b. Press Channel 2 DISPLAY ON/OFF key to on.
¢. Press Channel 2 AUTOSCALE key.

3-18
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POWER MEASUREMENT ' I LOCAL OPERATION

Table 3-2. Absclute Power Measurement

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

2. Press POWER on the analyzerto 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.

561

pooit
ooooo

" 223 2830
- 66008
RF DETECTOR

561004

3. Pressthe channel 2 DISPLAY ON/OFF key 1o off.

4. Press the channel 1 MENU key.

5. When the menu appears, select the POWER option using the MENU rocker swiich and SELECT key.
6. Pressthe Channel 1 AUTOSCALE key. This gives an optimum vertical display of the test data.

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

8. Usingthe DATA ENTRY rotary knob or the "MOVE CURSOR TO CHANNEL PARAMETER—CH1" key

in conjunction with the MENU SELECT swiich, move the cursor from the low fo the high ends of the trace
anhd read the source oulpui power, in dBm, at the fregquencies of interest.
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i LOCAL OPERATION ALTERNATE SETUP MEASUREMENTS

Table 8-3. Alternate Setup Measurements

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

2. Tum on the 66008 and 561. At the conclusion of the built-in self test, the screen displays "ALL TESTS
PASSED.” Control setlings may be different from those shown, which are the RESET conirol setting. The
instrument comes on line with the same control settings i had when last turned off.

3. Set Channels 1 and 2 to display transmission using input A, as follows:

Press the CH1 MENU key.

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

Repeat steps & thru d for channel 2.

ooooTp

4. Onthe 66008, select an alternating setup as follows:
a. Press the FULL key.
b, Press the SHIFT key.
¢. Press the SAVE key.
d. Seilect “1” on the keypad.
o. Press the AF CF key.
{. Pressihe ALT SETUP and "1” keys.

5. Onthe 581, press the CALIBRATION key and foliow the directions given in the calibration-cycle sequence
of menus. if necessary, refer to Figure 3-10 for an explanation of the menus. Afier finishing the
calibration, connect the test device and FF detector as shown in Figure 3-23.

6. Onithe 561, measure the transmission loss in the Aliernating Sweep mode as follows:

a. Press the Channet 1 AUTOSCALE key. This gives an optimum vertical display of the 1est 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. Thig is the transimission loss for the normal
source input.

c. Repeat steps a and b for channel 2. This is the transmission loss for the allernate source inpul. 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 fransmission loss as follows:

a. Press the HARD COPY Menu key.

b. if device identify, date, and test device information are required to be annotated 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 selecled number of frequency points. You could also choose to print out a
tabulation at only the marker frequencies, it any markers were oft.

d. When using the Wiliron 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 flashing. If it
is, press the reset switch,

e. Press MENU SELECT or START PRINT to print out the data.

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

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

9. Print out the return loss as directed in step 7 above.
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MEASUREMENT TEST SETUP

i LOCAL OPERATION

NOTE:

From System/Reset Menu

PLOTTER (i Required)

Default GPIB Addresses for Plotter {(8)
and 8800B (5) - Change f Need

See Figure 3-5, Paragraph 3-2 2c

CENTRORNICS INTERFACE

|

NOTE:

When using the Wiltron Printer
Model 2225C, we recommend
that you use the Hlustrated switch
setlings for the "MODE SELECT."

WILTRON PRINTER
MODEL 2225C
SWITCH SETTINGS®

MODE 12345678

sweer LDl

-

DEDICATED NOEE
GPIB - PRINTER
e & e
_ EEE S e -
= 2 = = =g=e== = RFOUT
INTERFACE| |= 2 £ 3 3 32IQZ & © ?
CABLE = = = = = 0 00 ® «——@ w1 OPEN/SHORT*
(AUX 1O) 66008 ADAPTER
(if needed) T DEVICE UNDER TEST (DUT)
SWR AUTOTESTE
M
—RF DETECTOR
* CONNECT WHEN DIRECTED BY
CALIBRATION MENU 1o
Figure 3-22, Measurements Test Setup
561 OM
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i LOCAL OPERATION CPERATIONAL CHECKOUT

TFable 3-4.  Operational Checkout Procedure

1.

10.

11.

t2.

Connect the RF detector between Channel A of the analyzer and the RF output of the source as shown
beiow.

561

i
gnace o

66008
RE DETECTOR

561004
Press POWER on the analyzer to on. At the conclusion of the built-in self test, the screen displays “ALL
TESTS PASSED.” Press the SYSTEM RESET key and select the RESET option with the MENU
SELECT switch (returns the system to the factory setlings).
Press the Graticule ON/OFF key.
Press the Channel 2 DISPLAY ON/OFF key to off.
Press the Channel 1 MENU key.

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

Press the Channel 1 OFFSET/RESOLUTION key.

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

Observe that the trace deflects downward by 1 division.
Select the RESOLUTION option and enter 2 dB using the DATA ENTRY keypad or rotary knob.
On the power source, select a levet of 2 dBm.

Observe that the trace defiects downward by 4 divisions.

3-22
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RATIO MODE MEASUREMENTS 1 LOCAL OPERATION

AUX VO

DEDICATED GPIB

: PLOTTER (If Needed)
S
- zz £===0¢g ¢
66008
SPLITTE
P Ry PRINTER (If Needed)
L]
AUTOTESTER
[ B
1]
DuT

561009

Figure 3-24. Test Setup for Ratio Mode Measurements

Table 3-8, Ratio Mode Measurements

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

2. Turnon the 6600B and 561. At the conclusion of 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 fast turned off.

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 561, 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
ihe calibration, connect the test device and RF detector as shown in Figure 3-24,

5. Onthe 561, 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 1est data.
b. Read the transmission loss by interpolating the displayed graphic, or read it directly by using main
and delta cursors and the readout function per step 6 below. This is the transmission loss for the
A/R1 ratio mode input.

6. To use the main cursor and delta 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 “MOVE
CURSOR TO CHANNEL PARAMETER—CH 1" switch in conjunction with the MENU SELECT
switch.
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it LOCAL OPERATION RATIC MODE MEASUREMENTS

Table 8-5. Ratio Mode Measurements (Continued)

b. Turn the cursor delta and the “MOVE CURSOR TC CHANNEL PARAMETER—CH1” switch to
ON, then select the desired parameter from the menu.
¢. Read the resultant cursor position data from the menu screen.

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 select 26,51,101, 201, or 401 to print out
a tabulation at the selected number of frequency points. You could also choose to print out a
tabulation at only the marker frequencies, if any markers were on,

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

d. Press MENU SELECT or START PRINT to print out the data.

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

8. Onthe 561, measure the return loss in the ratio mode as follows:
a. Press the channel 2 AUTOSCALE key. This gives an optimum vertical display of the test data.
b. Read the return ioss by interpolating the displayed graphic, or read it directly by using main and

delta cursors and the readout function per step 6 above. This is the return loss for the B/R1 ratio
mode input.

9. Print out the return loss as directed in step 7 above.
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ERROR MESSAGES HLOCAL OPERATION

Table 3-6. Controi Panel LED Error Codes

FLASHING LED* FAULT FAULT LOCATION
HOLD {Initial No Communication AB
Turn Ony} With 2nd C.P.U.
CHANNEL 1 Unable To Send Self
(Initial Turn On) Test To Sweeper
CURSOR ON/OFF Fatal Error While Attempting Ad
{tnitial Tum Ony To Calibrate Ramp
CHANNEL 2 Ramp Not Galibrated A4, or Sweep Ramp
Too Slow
CHANNEL 1 CPU EPROM A5 (Obsetve Initial
Checksum Test To Identify}
AVERAGING U22 RAM A5
SMOOTHING Front Pansl Key; A13
MINIMUM Error
SMOOTHING OFF Li23 RAM A5
SMGCOTHING System GPIB A8
MAXIMUM
CAL BEGIN Dedicated GP!B A1C
UNCAL ADC Converter A3
CURSOR Test Reading Faited A3 (A1/A2)
DELTA Channel A/B Null’Zero A2 (A3)
CURSOR Failure/PCB Missing
REMOTE Channel R1/R2 Null"Zsro A1 (A3)
Faiture/PCB Missing
HOLD Tick/Time Scheduling AS/AS
Failure

* After a perind of fiashing, the option is given, at the users discration to continue to attempt operation by pressing SELECT,

561 OM
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INTERCONNECTIONS, 561 TO SWEEP GENERATOR

i LOCAL OPERATION

Table 3.7, Interconnections, 561 to WILTRON and Other Sweep (enerators

561 to WILTRON 86700A—Using Discrete Cables

561 to WILTRON 6600A%/B 561 to WILTRON 610D
£61 100~
561 GE00A/8
CONNECTOR CONNECTOR CONNECTOR CONNECTOR
HORIZ IN HORIZ QUT
VIDEOC MARKER VARIABLE MARKER
* 6600A with retrofit kit instalied for operation with the 561. CUTPUT
RETRACE BLANKING +8YV DBURING RETRACE
561 to WILITRON 6500AY3—Using Disorete Cables | BANDSWITCH BLARKING 1410V DURING BANDSWTCH
561 BE0CAB
CONNECTOR CONNECTOR * 610D requires Option 8.
HORIZ IN HORIZ OUT
SEQ SYNG SEQ SYNC
VIDEOQ MARKER MARKERS OUTPUT
RETRACE BLANKING NO CONNECTION
BANDSWITCH BLANKING NO CONNECTION 581 to hp 8350A/B
DWELL QUTPUT SWEEF DWELL INPUT 561 83604/8
CONNECTOR CONNECTOR
* 6600A with retrofit kit instalted for operation with the 561, HORIZ IN SWEEP CUTPUT
SEQ SYNC POSZ BLANK
561 to WILTRON 67004 VIDEO MARKER NO CONNECTION
561 G700A RETRACE BLANKING NO CONNECGTION
BANDSWITCH BLANKING NO CONNECTION
CONNECTOR CONNECTOR DWELL OUTPUT STOP SWEEP
AUX 10 AUX O
Dedicated GPIB GPIB

561 to hp 8620C

561 87004
CONNECTOR CONNECTOR
HORIZ IN HORIZ QUT
SEQ SYNC SEQ SYNC
VIDEO MARKER MARKERS QUTPUT
RETRACE BLANKING NO CONNECTION
BANDSWITCH BLANKING NO CONNECTION
DWELL QUTPUT SWEEP DWELL INPUT

861 8620C

CONNECTOR CONNECTOR
HORIZ IN SWEEP OUTPUT

SEQ SYNC POSZ BLANK
VIDEO MARKER NO CONNECTICN
RETRACE BLANKING NO CONNEGTION
BANDSWITCH BLANKING NO CONNECTION

DWELL OQUTPUT STOP SWEEP
(Pin 34 of the 30-pin

connector)
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DEVICE A

Able to talk, listen,
and control

et

S Y,

{e.g. CALCULATOR OR

DEVICEC

Only able to listen

Lt Data Bus

DATA INPUT/OUTPUT LINES

COMPUTER) q (8 signal knes)
DEVICEB
Abile to talk and
tisten
Dats Byte Transfer
{e.g. 561 ANALYZER} (’*-~\ Control Bus
>

(e.g. X-¥Y PLOTTER)

DEVICED

Only able to talk

o~

{3 signal lines}

HANDSHAKE Lines

General Interface
Management Bus

(e.g. TAPE READER}

DAY
NRFD®
NDAC*

IEC

ATN

SRQ

REN

EQ!

{5 signal lines)

11

{ I I

Management CONTROL Lines

DIC 1 thru D10 8 DATA INPUT/OUTPUT LINES

DATA VALID
NOT READY FORDATA®
NOT DATA ACCEPTED*

INTERFACE CLEAR
ATTENTION
SERVICE REQUEST
REMOTE ENABLE
END OR {BENTIFY

*INDICATES THAT NEGATION

IS REPRESENTED BY LOW

STATE ON THESE TWO LINES
ONLY.

4-2

Figure 4-1. Interface 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. Tt 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 integrat-
ing instruments, calculators, and computers into sys-
tems. 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 BIO 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. Normally, 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, manage-
ment, 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 contral
information and data between the controller and the
analyzer. It contains eight bi-directional, active-low
signal Enes—DIO 1 thru DIO 8. One byte of informa-
tion (eight bits) is transferred over the bus at a time.
DIO 1 represents the least-significant bit, (LSB) in
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this byte and DIO 8 represents the most-gignificant
bit (MSB). Each byte represents a peripheral ad-
dress (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, Func-
tional information regarding the individual control
lines is provided below.

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

5. EQI (End Or Identify)
When TRUE, the last byte of a multibyte message
has been placed on the line. Alsoused in conjune-
tion with ATN to indicate a parallel port.

¢. IFC (Inferface Clear)
When TRUE, the analyzer interface functions are
placed in a known state—such as, unaddressed

to talk, unaddressed to listen, and service request
idie.

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 Requesi)
This line is pulled LOW (true) by the analyzer to

indicate that certain preprogrammed conditions
exist.
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GPIB OPERATION
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Figure 4-2. Typical Handshake Operation

4-2.3 Data Byte Transfer Control (Hand-
shalke) Bus Description

Information is transferred on the data lines by a tech-
nique called the three-wire handshake. The three
handshake-bus signal lines (Figure 4-2) are described
below,

a. 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 appropriate
length of time for the data to settle.

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

¢. NDAC (Not Data Accepted)

Goes FALSE to indicate that a listener has ac-
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 a wired-OR configuration, NDAC
will not go FALSE until all listeners participat-
ing in the interchange have also released the line.
As shown by arrow 3, when NDAC goes FALSE,
DAV follows suit a short {ime later. The FALSE
state of DAV indicates that valid data has been
removed; consequently, NDAC goes LOW in
preparation for the next data interchange (arrow
4).

4-4

Arrow 5 shows the next action in time: NRFD
going FALSE after NDAC has returned TRUE.
The FALSE state of NRFD indicates that all lis-
teners are ready for the next information inter-
change, The time between these last two events
is variable and depends en how long it takes a lis-
tener to process the data byte. In summation, the
wired-OR construction forces a talker to wait for
the slowest instrament to accept the current data
byte before placing a new data byte on the bus.

4-3 GPIB OPERATION

All front panel keys are bus controliable. When used
on the GPIB, the analyzer functions asboth a listener
and a talker. Table 4-1 provides & listing of the GPIB
subset functions.

4-4 COMMAND CODES, DESCRIPTIONS

The command codes recognized by the 561 are listed
in Tables 4-2 thru 4-16,

4-4.1 Inputting Hestrictions and Notes

To initiate a GPIB command mnemonie, enter the
command together with any required parameters.
You may use a space to separate the command and
parameter{s), but yeu 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 (1), hyphen (-}, asterisk (%),
dollar sign (§), virgule (/), reverse virgule (\), space
(), and semicolon (;). The following is an example of
a valid command structure.
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BUS MESSAGES, ANALYZER RESPONSE TO

iV GPIB OPERATION

Table 4-1. 561 IEEE-488 Bus Subset Capability

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

8I1 A, S8M1 R, OFF 1 20 4B, GON, CRF 1
99GHz, 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 chan-
nel 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.

. Move the cursor to 99 GHz on the channel 1 trace.

1]

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 as-
sumed.

4-5 BUS MESSAGES, ANALYZER
BRESPONSE TO

Table 4-11 (page 4-20) lists the bus messages
responded to by the analyzer. Table 4-12 (page 4-21)
lists programming statements showing how the
WILTRON 85 and H¥ Series 200 bus controllers im-
plement the recognized bus messages.

4-6 ALPHABETICAL INDEX TO
ANALYZER COMMAND CODES

Table 4-13 (pages 4-22) provides an alphabetical
index to the analyzer command codes,

4-5




IV GPIB OPERATION COMMAND CODES

Table 4-2. Command Codes: Display Channel Control

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 $93.9998 GHz
S = 0 or 1 for ON/OFF indication (1 = ON, 0 = OFF)
M = 1 10 9, Marker numbers, used for SAVE, RECALL, STORE Marker#, sic.
P = 0 to 400, to select pixel position
X = a variable that will be defined next to the instruction or Mnemanic
COMMAND
CODE MNEMONIC FUNCTION
SIH{X) Set Input For Channel 1 Selects input to be displayed on selected channel, whers
S12(X} Set Input For Channel 2 Xis the input combination: that is A B, R1, B2, AR1, B/R1,
ARZ, or B/R2. For example, bus command "Si2 B/R2”
sets the signal ratio of Input B/input B2, This input is dis-
played as the Channel 2 trace signal.
SM1{X} Set Channel 1 Display Sets measurement type to be displayed on selected
SM2(X) Set Channel 2 Display channel. In this case X equals P (power), R (raturm loss),
T {transmission), G{calibration data), or O (fum off chan-
nel), For example, bus command "SM2R" sets channel 2
to measure the return loss of the device under test. Bus
command “SI1 A, SM1 P " then sets channel 1 to display
Input A, and sets the displayed signal to be a measure of
absolute power in dBm.
CH1{S) Set Channel 1 On/Off Turns the selected channel on or off. For example,
CH2(S) Set Channel 2 On/Off bus command “CH1 1™ turns channel 1 ON and allows it
io display a signal frace.
RON{N) Reference Display On Turns On/Off the reference fine. The position is displayed
ROF(N) Reference Disptay Off by a chevron "< " and a line drawn across the screen
display. The default display is ROF which displays the
reference line position using the chevron "< ",

REF{N)(X) Position Sets reference line to position X" on selecied channel,
where X= Oto 10. inthis case, the lop of the screen equals
0, and the botiom of the screen equals 10, For example,
bus command "REF 157 places the reference line for trace
1 at the fifth line from the top.

OFF(N){n) Offset (dB) Sets the Offset on the selected channel. For example, bus-
command “OFF 2 10 dB” sets the trace offset on channel
210 10 dB.

SCLINYX) Resolution {(dB/div.) Sets the Resolution of the selected channel 1o X dB /
division, where X = 0.1 to 10 dB/Adiv in any 0.1 dB incre-
ment.

TCR{N} Trace At Cursorto Automatically adjusts the coffset such that the trace at the
Reference Line cursor is placed on the reference line for channel N.
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COMMAND CODES

IV GPIiB OPERATION

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

COMMAND
CODE MNEMOMIC FUNCTION
LHINY M High Limii On Sats the straight line limits to n dB on the selacted channel
LHF(N} High Limit Off or turns off the limits. The limits can be used as a guide to
LLO{N}{n} Low Limit On test signal trace response. Setting these limits cancel any
LLF{N) Low Limit Off complex limits previously sent for that channel.

CLH{N){limits)
CLL{N)limits)

Enter Complex Limits High

Sets the complex fimits on the selected channal. See Ap-
Enter Complex Limits Low

pendix for format of data. See Figure 4-3 for a program-
ming example.

OLT(N) Qutput Limits Test Result RHeturns a pass#fail message to the controller. if the test
fails, the {ailed frequency in Ghz is returned with the fail
message.

DLT Display Limits Tast Displays a menu that performs passAail testing on every
sweep for pre-entarad limits.

ASC(N) Autoscale Automatically adjusts the resolution and offsat 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

Bus Command: CLHE 1 1 900MHz 4CHZ -3DE 7 1B

2 £GHZ 6GHz TDB -20.03DB
{Mnemonics may be in either upper or lower case, or mixed.}

The above command sets the high values of complex limits for channel 1, the order in which data Is entered us as follow:

Segment Number

Start Frequency

Stop Frequency

Limit Value At Start Frequency

Limit Value at Stop Freguency

The above command illustrates setting the complex limits for segments 1 and 2. For the frequency parameter, i
“GHz" or “MHz" is not entered, then the frequency defaults to GHz.

The “dB" mnamonic as used in the string is optional and may be used to improve readability.

There are ten valid segments {1 - 10), a complete set of segment values may be entersed using a single command,
or each segment may be entered individually.

The data is entered in an ASCII format.

Figure 4-3. Programming Example: Complex Timits
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IV GPIB OPERATION

COMMAND CODES

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

Averaging, Smoothing.
The following is a list of Mnemonic parameters as indicated within parenthesis:
N = 1 or 2 for channel selection
n = & number within range +/~98.88
F = a frequency within range +/-0 to 999.8989 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#, sic.
P = 010 400, to select pixel position
X = a variable that will be defined next to the instruction or Mnemonic
COMMAND
CODE MNEMONIC FUNCTION
CALIBRATION
CAL Calibrate the 561 Initiztes the calibration sequence on the 561,
GRATICULE DISPLAY
GOCN Turn Graticule On Turnis 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 Seiup with Calibration Saves the current control panel setup together with all

Data relevant calibration data to memory X, where X = 110 4,

RCS{M) Hecall Setup Recalls the control panet setup from mamory M.

RCC(X) Recall with Calibration Data Recalls the control panel setup from memory X (X =110
4}, tegether with calibration data.

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

DIAGNOSTIC FACILITIES

TST Test Runs the instrument self test routine. The result of the test
is available in the extended staius byle.

RST . Reset Resets the instrument to factory default settings. If an
intelligent sweeper is connected to the 561, this too will be
reset,

FREQUENCY DATA POINTS
bP1 Set Resolution to 101 Data Sets the screen display resclution to 101, 201, or 401 data
Paints points. 101 and 201 are only valid when smoothing is off,
DP2 Set Resolution to 201 Data else the DP instruction wili only take effect when returning
Points to smoathing off.
DP4 Set Resclution to 401 Data
Points
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COMMAND CODES IV GPIB OPERATION

Table 4-3. Command Codes: Calibration, Graticule Display, System Functions, Diagnostic Facilities,
Averaging, Smoothing. (Continued)

COMMAND
CODE MNEMONIC FUNCTION
AVERAGING
AVG(X) Averaging On Turns the averaging function on or off. The number of
AOF Averaging Off sweeps averaged is equalto 2 raised to the power X, where
X=2108.
SMOOTHING
SON(X) Smoothing ON Controls the on/off and minimum/maximum states of the
SCF Smoothing Off signal frace smoothing function where X = 0,1, or 2. When
X is 0, smoothing is off; X = 1, minimum smoothing; X= 2,
maximum smoothing
Table 4-4. Command Codes: Service Request
COMMAND
CCDE MNEMONIC FUNCTION
SQ1 Enable SRQ The 561 defaults to SQO, SRQ being disabled.
SQ0 Disables SRQ
SQS{X) Program Number of Sweeps After X number of swesps, an SRQ will be generated.
PM(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 o 255, The
default value is zero. See Figure 4-4 for an example of the
status bytes and how they are used.
EMX) input Extended Mask Provides an 8-bit mask (X} for the extended status byte.
The mask argument (X) can be a number from 0 1o 255,
The default value is zero.
cse Clear Primary Status Byte Clears the primary status byte,
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fV GPIB OPERATION

COMMAND CODES

Bus Command:

The argument 135

enabling and

All bits except 6

The Service Request bit (B) in the primary status byle is not maskable. Separate mnemonics exist for

IPM 135
sets the primasy status mask to enable bits 0, 1, 2, and 7 in the primary status byte {see below).
NOTE
disabling the SRQs.

STATUS BYTE
Binary Byte Decoding

7 6 5 4 3 P 1 0
128 64 32 16 8 4 2 1

Primary Status Byte

7 L 5 4 3 2 1 0

will generate an SRQ when set to a 1 {ftgh).

status bits on

Bit Function

0 Provides an SRQ after a programmed number of sweeps have been compleled,

1 Syntax error.

2 Calibration sweep finished.

3 Not used.

4 Rediraction mode failure. Sets for any error associated with attempting to program an
instrument on the dedicated GPIB.

5 Extended status byte contains valid information.

6 Service request bit.

7

Bits 0, 1, and 2 will contain status information and will also generate & service request. The remaining bits are

Redirected SRQ:. Sets when any instrumant on the dedicated GPIB has requested service, See
Figure 4-5 for an explanation.

Extended Status Byte

7 6 5 4 3 2 1 0

ly.

Bit Funetion
0 Print finished = 0 {will generate an SRQ.)
Print failed = 1
1 Plot finished = 0O (will generate an SRQ.}
Plot {ailed = 1
2 Last print request failed {wilt generate an SRQY).
3 561 is uncalibrated.
4 581 Is in calibration mode.
5 561 is in secret mode.
6 561 self test failed.
7 Preview mode currently selected.

4-10

Figure 4-4, Programming Example: Service Request
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COMMAND CODES Y GPIB OPERATION

When an instrumant on the dedicated GPIB reguesis satvice, 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 setvice
and its status. The first byle contains the status information. The second byle contains the address of the instrument re-
questing service, see below.

Byte 1 7 6 & 4 3 2 4 3

Byte 2 Address of the instrument requesting service

ﬁ’igure 4-5. Redirected Status Byte

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

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 = G or 1 for ON/OFF indication (1 = ON, 0 = OFF)
M =1 1o 9, Marker numbers, used jor SAVE, RECALL, STORE Marker#, etc,
P = 0 to 400, to select pixel position
X = a variable that will be defined next fo the instruction or Mnemonic
COMMAND
CODE MNEMONIC FUNCTION
CURSOR CONTROL
COF Cursor Off Controls the movement of the main or reference
CON Cursor ON cursot,either by specifying position or fraquency, 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 Delta Mode On EXAMPLE: Bus command RCF 1 20 GHz will move the
DOF Delta Mode Off reference cursorto a frequency of 20 GHz on the channel 1
RCF(NYF) Move Reference Cursor o trace. This is the delta-cursor operation. Thisis a Delta Cur-
Frequency F sor function and requires the Delia Mode to be selected.
RCP(P) Move Reference Cursorto
Position P
SEARCH FACILITY
CMX(N} Move Cursor to Max General cursor search on channel N. The cursor wifl be
CMN(N) Move Cursor to Min moved to either tha maximum or minimum trace position,
CMK(M) Move Cursor to Marker M a specific marker, or the active marker.
CAM Move Cursor {o Active Marker

CLT{N)(n) Move Cursor Leftto n dB If the delta mode 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 delta
moda is on, the search will be for a value relative 1o the
current reference cursor value,

CBW(NY{(n) Bandwidth Displays the bandwidth of value n dB on channei N. The
reference cursor is left at the lower frequency and the main
cursor at the higher.

Xcae Exchange Cursor And Reverses the positions of the main cursor and the
Reference Cursor reference cursor,
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COMMAND CODES

Table 4-6. Command Codes: Hard Copy

The following is a list of Mnemonic parameters as indicated within parenthesis:
N = 1 or 2 for channel selection
n = a number within range +/~29.99
F = a frequency within range +/-0 to 988.9999 GHz
S = 0 or 1 for ON/OFF indication (1 = ON, 0 = OFF)
M = 110 9, Marker numbers, used for SAVE, BECALL, STORE Marker#, otc. -
P = 0 to 400, to salect pixel position
X = a variable that will be defined next to the instruction or Minemonic
COMMAND
COBRE MNEMONIC FUNCTION
PST Stop Plot/Print Stops the plotting/printing of hard copy.
PGR Print Graph Dumps the current graph displayed on the screen to the
Gentronics printer.
PT{X) Print Tabular Data Where X= {1 5.
When ¥ = & tab data prints only at the markers
X = 0 Screen dumps 401 data points.
X = 1 Screen dumps 201 data points.
X = 2 Screen dumps 101 data points.
X = 3 Screen dumps 51 data points.
X = 4 Screen dumps 26 data points.
PLA Plot Al Provides a screen plot containing trace, graticule, cursot,
and titles,
PLR Piot Trace Provides a screen plot of the signal trace{s).
PLG Plot Graticule Provides a screen plot of the graticule and reference lines,
PLC Plot Cursor Provides a plot of the current cursor position.
PLT Plot Titles Provides a plot of the current titles displayed to indicate the
measurement and test being performed.
PC Output Custom Plot Always plots the user specified plot. If PC is used and not
defined, the 561 defaults to "Plot Fail.”

SCP "bit mask” Specify Custom Plot The bit mask (Figure 4-8) is a string of ASCII 0's and 1's
that indicate the user's requirements for a plot (e.qg., title
strings, markers, traces, graticules, etc).

LID ’ldent’ Set LID identification The name of the operator of test device serial number, the
LDE 'Device’ Set Test Device Label test device used, and the date will be printed for al
LDA 'Date’ Set Date Centronics prints containing header or title information.
EXAMPLE: LID "A. WILKINS', causes the operator's
name, to be printed on any printer using a Cantronics in-
terface.

4-12
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COMMAND CODES IV GPIB OPERATION

Bus Command: 8CP (mask)

The "mask” is a 16-bit ASCll string of 1's and 0's, where the first four characters are zeros. |t must be set such so as to
select the desired plot function. Mask selection tfor plot functions as follows:

MéBo OO O S _ 1 1 1. 1 $ 1.1 1 1% 1 11 1LSB

Graticule
Trace 1 Data
Trace 1 Limit Lines

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

L—Trace 2 Tile

- Markers
L—Cursor

L Cursor Readout Text
L Source Information

— Equipment Title {WILTRON logo or user message)

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

561 OM

4-13
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Table 4-7. Command Codes: Cutput Functions

The following is a list of Mnemonic parameters as indicated within parenthesis:
N = 1 or 2 for channel selection
n = a numbaer within range +/--99.99
F = a frequency within range +/-0 to 9988989 GHz
S = 0 or 1 for ON/OFF indication (1 = ON, 0 = OFF)
M= 110 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 Mnemuonic
COMMAND
CODE MNEMONIC FUNCTION
QCF{N) Output Cursor Frequency Returns the cursor freguency from channel N.
OCR{N} Qutput Cursor Readout Returns the cursor value in dB for the current cursor trace
position.
OCP Output Cursor Position Returns the current cursar position.
ODF(N) Qutput Delta Gursor Returns the frequency difference belween the reference
Frequency curser and the main cursor for channel N.
ODR(N} Quiput Delta Cursor Readout Heturns the readout difference between the reference
cursor value and the main cursor vaiue for channel N.
OEB Cutput Extended Heturns and ASCH representation of the extended status
Status Byle byte to the controlier.
OPM(X) Output Paramater X Returns parameter X to the controller. Parameter X is
defined in Figure 4-7,
OID Output ldentify Returns the 561's identity string.
OPB Outpui Primary Status Byte Returns the primary status byte 1o the controller.
ORB Output Redirected Status Returns an SRQ generated on the dedicated GPIB
Bytes {sweepar, plotter, eic.) along with the address of the instru-
ment that caused it, when next addressed to tak.
ORD Output Redirected Data Returns the last data that was raguested from an instru-
ment on the dedicated bus by an RDR command.
ORpP Ouiput Reference Cursor Causes the 561 to output the reference cursor position
Postion when next addressed to talk.
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Otfset Channel 1 (dB)

Offset Channel 2 (dB)
Sensitivity Channel 1 (dB/Div)
Sensitivity Channel 2 (dB/Div)
High Limit Channel 1 {dB)

Low Limit Channel 1 (dB)

High Limit Channel 2 (dB)

Low Limit Channel 2 (dB)
Sweeper Start Frequency (GHz)
10 Sweeper Stop Frequency (GHz)

W~ O B R -

11 561 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 Reserved

23 Power Level From Swaeper (dBm)
24 Resarved

25 Reserved

28 dB/Sweep Vaiue (dB)

27 Cursor Position

28 Reference Cursor Position
28 Plotter Address Parameter
30 Reserved

31 Graticule Spacing (GHz/Div)

32 Reserved
33 Reading At Cursor for Channel 1

34 Reading At Cursor for Ghannel 2
as Alternate Start Frequency {GHz)
35 Alternate Stop Frequency (GHz)
37 Alternate Power Sweep Level (¢B)
38 Alternate Power Level (dBm)

39 Reserved

*40 Last Value for Move Cursor Right, Channel 1

*41 Last Value for Move Cursor Left, Channel 1

42 Last Value for Bandwidth Search, Channel 1

*43 Last Value for Move Cursor Right, Channei 2

*44 Last Value for Move Cursor Left, Channel 2

*45 Last Value for Bandwidth Search, Channet 2

*46 Celta Mode, Last Value for Move Cursor Right, Channel 1
‘47 Delta Mode, Last Value for Move Cursor Left, Channel 1
*48 Delia Mode, Last Value for Bandwidth Search, Channal 1
4G Delta Mode, Last Value for Move Cursor Right, Channel 2
*50 Delta Mode, Last Value for Move Cursor Left, Channel 2
*51 Last Value for Bandwidth Search, Channel 2

“These parameters will only be updated when entered from the front panel.

f‘igure 4.7. Available Parameters, OPM(X)
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Table 4-8. Command Codes: Data Strings

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

COMMAND

CODE MNEMONIC FUNCTION

OAT(N}) Output ASCI Trace Returns an ASCH representation of the signal trace datafor
channsl M.

OBT(N) Output Binary Trace Returns a binary representation of signal trace data for
channel N.

OCD(N) Output Calibration Data Returns calibration data for the selected channel 1o the
controller for channel N.

OSS(M) Cutput Stored Setup Returns stored setup M to the controller.

LAT(N) Learn ASCli Trace The 561 receives ASCII signal trace data sent from the
controller for channel N,

LBT(N) Learn Binary Trace The 561 receives binary signal trace data sent from the
contralter for channel N.

LCD(N} Learn Calibration Data The 561 receives calibration data sent from the controlier
for channel M.

LSS(M) Learn Stored Setup The 561 receives stored setup M sent from the controller.
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COMMAND CODES IV GPIB OPERATION

Table 4-8. Command Codes: Pass Through Codes

The following is a list of Mnemonic parameters as indicated within paranthesis:
N = 1 or 2 for channel selection
n = & numbst 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#, sic.
P = 0 to 400, to select pixel position
X = a variable that will be defined next to the instruction or Mnemonic
COMMAND
CODE MNERMORNIC FUNCTION
RDB (X) Pass Through Command for Redirects binary data to an instrument on the dedicated
Binary Data bus.
ROR(X) Pass Through Command Addresses and programs instruments connected to
for ASCIi 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 command string
terminates the data transmission. See Figure 4-8 for a
sample program using this command.
SDP(X) Set Plotier Address Sets the plotter, sweepar, or 581 address where X=the new
SDSE Set Sweeper Address address of the instrument. Valid instrument addresses for
SDX(X) Set 561 Address Xare 0o 30,
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IV GPIB OPERATION

COMMAND CODES

1060
110
120
130

iBo
180
200
210
220
230
240
250
260
260
270
280
290

RDR 5 redirects the following command sequence to the sweep generator, which is at GPIB address 5. The

DISE EDISE GDISP EDISP
"“Yersion 1: 10-SEp-87"

DlIse
HALT

12000

QUTPCT A

OUTPUT A

CLEAR @DISP

Dise
bIgy
DIse
DIsP
DIsP
bIsP
DIsP
DIsP
BEEP

TAR(7)
TAHE (3)
TAB{(3)
TAE (3}
TAB (3}
TAB (3}
TAB {3)
@ DISP

100, 30

INPUT N
IF N OR W5 THEN GOTO 290
IF N1 THEN GOTO 420 ELSE GO TO 450

CILEAR € DISP € DISP @ DISP € DISP @ DISP

VVRST"
“CH1 O, CH2 0, GOF™

; VTEST SEQUENCE MENU" @DISP

;Y0 = BEIT PROGREM"

; "1 o= B/M DATA"
; "2 = 8IG CHaN,
; "3 = SIG CHAN,
: YE =

; "5 = ALL"

TARB{2} ; "SELECT {(PTION BY NUMBER";

coding in line 150 commands the sweeper to do the following:
~Turn the horizontal sweep on during CW operation.

~Tumn the CW filter on.

—Set FO 1o 50 MHz.

—Set a sweep time of 50 ms.
—Set FO for CW operation.

For Line 160, RDR does the following;

~Turns off the markers.

—Sets internal leveling for 2 dBm.
—Turns the RF on during retrace,

RF ON“
RE OFF"

8IG CHAN, RF ON & QOFF"

4-18

Figure 4.8. Sample Program: RDR Command
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COMMAND CODES IV GPIB OPERATION

Table 4-10. Command Codes: General Functions

COMMAND

CODE MNEMONIC FUNCTION

ARF(S) Autozero RF Mode Qn/Cif Autozero occurs every retrace. This establishes if the 561
is to expect the RF to still be on {in which case zeroing is
performed using dummy loads) or off (zeroing is petrformed
at the deteclors).

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

CTN Continue Continues fo 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 establish
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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iV GPIB OPERATION

BUS MESSAGES

Table 4-11. Bus Messages, 561 Recognized by the 561 Network Analyzer
BUS MESSAGES HOW MESSAGE IS USED BY THE BF ANALYZER
Device Clear Resets the network analyzer to its default state. Sending this message is equivalent to
sending the RST command.
Go to Local Returns the network analyzer to local (control panel) control.

Group Execute

No action.

Interface Clear

Siops the network analyzer GPIB interface from listening or takking. The front panel controls
ars not cleared, however,

Local Lockout

Prevents the front panel RETURN TG LOCAL Key from returning the network analyzer to
local {controf panel) control,

Remote Enabie

Places the network analyzer under remote {GPIB) control if the REM line is TRUE and the
netwark 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 positions in which the front panel controls were set
immediately prior to going remote.

Service Request
Messages

Serial-Poll (SPE)

Serial-Poll Disable (SPD)

The network analyzer has been equipped with an SRQ capability. it will respond to both sarfal-
and paraliel-poll messages. Responses to these messages are descrilved below.

The SPE message causes the network analyzer to respond with a Enable (SPE) decimally-
coded status byte,

The SPD message, which the controller sends, terminates a serial poll operation,

Parallel Poll Operation

Paraltel-Poll Configure
(PPC)

Paraliel-Poll ENABLE
(PPE)

Paraliel-Poll Unconfigure
(PPU), Disable (PPD)

When queried by a parallel-poll message (PPOLL, Table 4-4), the network analyzer (if con-
figured for paraliel-poll operation) responds by setting its assigned data bus line o the logi-
cal state (1, 0) that indicates its correct SRQ status. To configure a bus device that is (1) buili
for parailel-poll operation and {2} designed 1o be remotely configured via the bus, the con-
troller sends a two-byte parallel-poll configure and enable {(PPC and PPE) message.

The PPC byte configures the device to respond 1o a parallel- polt message, such as PPOLL.

The PPE byte assigns the logical sense (1, 0) that the paraliel- Enable (PPE) poll response
will take. :

When the network analyzer receives the PPC/PPE message, it configures itself to properly
respond to the paraliel-poll message. The PPU or PPD message is sent by the controller
when a parallel-poll responsge is no longer needed. This message disable causes the nst-
work analyzer to become unconfigured for a parallel-poll response.

4-2G

561 OM




BUS MESSAGES IV GPiB OPERATION

Table 4-12.  Methods of Generating Bus Commands

METHOD OF EXECUTION
FUNCTION WILTRON 85 HP SERIES 200
Go to Local (GTL) LOCALG6* LOCAL &
LOCAL 708 LOCAL 7086
Group Execute Trigger TRIGGER & TRIGGER 6 (GET)
TRIGGER 706 TRIGGER 7086
Interface Clear (IFC) ABORTIO B ABORT 8
Device Clear (DC) (SDC) CLEAR 6 CLEAR 6
CLEAR 708 CLEAR 706
Local Lockout {LLO) LOCAI. LOCKOUT & LOCAL LOCKOUT 6
Remote Enable (REN) REMOTE 8 REMOTE 8
REMOTE 706 REMOTE 708
Serial Poll A=SPOLL (706) A=SPOLL (706)
Parallel Polt Configure (PPC) SEND 6; UNL LISTEN PPOLL CONFIGURE 706;6
6CMD3SCGSE
Paraliel Poll A=PPOLL (8) A=PPOLL (6}
Parallel Poll Unconfigure (PPU) SEND 6; CMD 21 PPOL UNCONFIGURE &
SEND 8; UNL LISTEN PPOL UNCONFIGURE 706
6 CMD 21

* Assumes GPIB address setio 6.

561 OM

4-21



ALPHABETICAL INDEX TO COMMAND CODES iV GPIB OPERATION

Table 4-13.  Alphabetical Index to the Command Codes

The following is a list of mnemonic parameters as indicated within parenthesis:
M = 1 or 2 for channe! salection
n = a number within range +/~99.99
F = atrequency within range +/~-0 to 999.9998 GHz
S = Oortfor ON/OFF indication (1 = ON, 0 = OFF)
M= 1 to 9, Marker numbers, used for SAVE, RECALL, STORE Marker #, etc.
P = 010 400, 10 select pixe! position
X = a variable that will be defined next to the instruction or Mnemonic

COMMAND PAGE COMMAND PAGE
CODE NAME NUMBER CODE MAME NUMBER
AQF Averaging Off 4-9 HON Hold On 4-19
ARF(S) Autozera RF OmOff 4-19 ' HOF Hold Off 4-19
ASC{N}) Autoscale 4-7 PMX) input Primary Mask 4-9
AVG{X) Averaging On 4-9 IEM(X) input Exdended Mask 4-9
BC(S) Blank CRT 4-19 LAT(N) Learn ASCIH Trace 4-16
CAL Calibrate the 561 4-8 LBT(N) Learn Binary Trace 4-18
CAM Move Cursor To Active Marker 4-11 LCD(N) Learn Calibration Data 4-16
CBW(N){n) Move Cursor To Show 4-11 LDA“date”  Label For Date 4-12
Bandwidih LDE “device” Labet For Test Device 4-12
CH1(8) Set Channel 1 On\Off - 48 LHI(N){n) High Limit (On) 47
CH2(8) Set Channel 2 OnOff 4-6 LHF(N) High Limit (O} 4-7
CLH{N} (limit Enter High Compiex Limits 4-7 LLO{NYn} Low Limit (On) 4-7
values) LIF(N) Low Limit {Off) 4.7
CLUN) {limit Enter Low Complex Limits 4-7 LID ‘ident”  Label For identification 4.12
values) LSS Learn Stored Setup 4-18
CLT{N)(n} Move Cursor Lefi Ton dB 4-11 MHz Reserved Mnemonic 4-12
CMK(M) Move Cursor To Marker M 411 NUL Low Level Null 4-19
CMN{N) Move Cursor To Min 4-11 OAT(N) Output ASCli Trace Data 4-18
CMX(N) Move Cursor To Max 4-11 OBT(N) Ouiput Binary Trace Data 4-16
COF Cursor Off 4-11 OCDN) Output Calibration Data 4-18
CON Cursor On 4-11 OCF(N) Output Cursor Frequency 4-14
CRE(N){F} Move Cursor To Frequency F 4-11 ocpP Output Cursor Position 4-14
On Channel N OCR(N) Output Cursor Readout 4-14
CRT{N}{n) Move Cursor Right To n dB 4-11 ODF(N) Output Delta Cursor 4-14
CRP(P) Move Cursor To Position P 4-11 Frequency
CcSB Ciear Primary Status Byte 4-9 ODH(N) Qutput Delta Cursor Readout 4-14
CTHN Continue to Next Calibration 4-19 OEB Output Extended Status Byte 4-14
Step, or Continue after Seif OFF(N){n) Set Channel Offset (dB) 4-6
Test Failed OB Output Identify 4-14
dB Reserved Mnemonic 4-5 OLT(N) Output Limits Test Result 4-7
dBm Reserved Mnemonic 4-5 OPM(X} Qutput Parameter X 4-14
DLT Display Limits Test 4-7 OPB Cutput Primary Status Byte 4-14
DOE Delia Mode Off 4-11 ORB Gutput Radirected Status 4-14
DON Delta Mode On 4-11 Bytes
DP1 Set Resolution To 101 Data 4-8 ORD Output Redirected Data 4-14
Paints ORP Output Reference Cursar 4-14
DP2 Set Resolution To 201 Data 4-8 Position
Points 08ss Output Stored Setup 4-16
OP4 Set Resolution To 401 Data 4-8 pC Qutput Custom Plot 4-12
Painis PGR Print Graph 4-12
GHz Reserved hnemonic 4-12 PLA Plot Al 4-12
GON Display Graticule 4-8 PLC Plot Gursor 4-12
GOF Turn Off Graticule Display 4-8 PLG Plot Graticule 4-12
GSF GPIB Status Indication Off 4-7 PLR Plot Trace 4-12
GSN GPIB Status Indication On 4-7 PLT Plot Titles 4-12
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ALPHABETICAL INDEX TO COMMAND CODES

Table 4-13.  Alphabetical Index to the Command Codes (Continued)
COMMAND PAGE COMMAND PAGE
CODE NAME NUMBER CODE NAME NUMBER

PRV{X) Preview 4-8 SDX) Set 561 Address 417
PST Stop Print 4-12 St (input Set Input For Channel 4-8
PT(X} Print Tab Data 4-12 comb.)
RCC{X) Recall With Calibration Data 4-8 S12 {input Set Input For Channel 2 4-6
RCF{NyF) Move Reference Cursor To 4-11 comb.}

Frequency SM1i(X) Set Channel 1 Measurement 4-6
RDB(X) Pass Through Command For 4-17 Display

Binary Data SM2({X) Set Channet 2 Measurement 4-8
RDR({X) Pass Through Command For 4-17 Display

ASCH Data SOF Smoothing Off 4-9
RCP(P) Move Reference Cursor To 4-11 SON(X) Smoothing On 4-9

Position P sGo Disable SRQs 4-9
RCS(M) Recall Front Pane! Setup 4-8 s Enable SRQs 4-8
REF(N){(X)  Set Reference Line Position 4-6 SQS(X) Program Number of Sweeps 4-9
ROF{N) Reference Line Display Off 4-6 SVC(X) Save Setup With Catibration 4-8
RON(N) Reference Line Display On 4-6 Data
RST Reset instrument 4-8 SVS{M) Save Front Panel Setup 4-8
RTL Return fo Local 4-19 TCR(N) Adjust Offset So That The 4-6
SCLNKX) Set Resolution (dB/Div.) 4.6 Trace At The Cursor Moves
SCP{bit Specify Custom Plot 4-12 To The Ret. Line
mask) TST Run Instrument Test Routine 4.8
SDP{X) Set Plotter Address 4-17 XCG Exchange Cursor & 4-11

{Dedicated GPIB) Reference Cursor
SDS{X) Set Sweseper Address 4-17

(Dedicated GPIB)
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