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Notice

Hewlett-Packard makes no warranty of any kind with regard to this material, including, but not
limited to, the implied warranties of merchantability and fitness for a particular purpose.
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CERTIFICATION

Hewlett-Packard Company certifies that this product met its published specifications at the time
of shipment from the factory. Hewleti-Packard further certifies that its calibration measurements
are traceable to the United States National Bureau of Standards, to the extent allowed by the
Bureau's calibration facility, and the calibration facifities of other International Standards
Organization Members.

WARRANTY

This Hewlett-Packard product is warranted against defects in material and workmanship for a
period of one year from date of shipment. During the warranty period, Hewlett-Packard
Company will, at its option, either repair or replace products which prove to be defective.

For warranty service or repair, this product must be retumed to a service facility designated by
HP. Buyer shall prepay shipping charges to -hp- and -hp- shall pay shipping charges to retumn
the product to Buyer. However, Buyer shall pay all shipping charges, duties, and taxes for
products returned to -hp- from another country.

HP software and firmware products which are designated by HP for use with a hardware
product, when properly installed on the hardware product, are warranted not to fail to execute
their programing instructions due to defects in materials and workmanship. If HP receives
notice of such defects during their warranty period, HP shall repair or replace software media
and firmware which do not execute their programming instructions due to such defects. HP
does not warrant that the operation of the software, firmware or hardware shall be
uninterrupted or error free.

LIMITATION OF WARRANTY

The foregoing warranty shall not apply to defects resulting from improper or inadequate
maintenance by Buyer, Buyer-supplied software or interfacing, unauthorized modification or
misuse, operation outside of the environmental specifications for the product, or improper site
preparation or maintenance.

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED, HEWLETT-PACKARD SPECIFICALLY
DISCLAIMS THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
PARTICULAR PURPOSE.

EXCLUSIVE REMEDIES

THE REMEDIES PROVIDED HEREIN ARE BUYER'S SOLE AND EXCLUSIVE REMEDIES.
HEWLETT-PACKARD SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL,
INCIDENTAL, OR CONSEQUENTIAL DAMAGES, WHETHER BASED ON CONTRACT, TORT,
OR ANY OTHER LEGAL THEORY.

ASSISTANCE

Product maintenance agreements and other customer assistance agreements are available for
Hewlett-Packard products.

For any assistance, contact your nearest Hewlett-Packard Sales and Service Office. Addresses
are provided at the back of this manual.
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SAFETY SUMMARY

The following general safety precautions must be observed during all phases of operation, service,
and repair of this instrument. Failure to comply with these precautions or with specific warnings
elsewhere in this manual violates safety standards of design, manufacture, and intended use of the
instrument. Hewlett-Packard Company assumes no liability for the castomer’s failure to comply
with these requirements. This is a Safety Class 1 instrument.

GROUND THE INSTRUMENT

To minimize shock hazard, the instrument chassis and cabinet must be connected to an
electrical ground. The instrument is equipped with a three-conductor ac power cable. The
power cable must either be plugged into an approved three-contact electrical outlet or used
with a three-contact to two-contact adapter with the grounding wire (green) firmly connected to
an electrical ground (safety ground) at the power outlet. The power jack and mating plug of
the power cable meet International Electrotechnical Commission (IEC) safety standards.

DO NOT OPERATE IN AN EXPLOSIVE ATMOSPHERE

Do not operate the instrument in the presence of flammable gases or fumes, Operation of any
eiectrical instrument in such an environment constitutes a definite safety hazard,

KEEP AWAY FROM LIVE CIRCUITS

Operating personnel must not remove instrument covers. Component replacement and
internal adjustments must be made by qualified maintenance personnel. Do not replace
components with power cable connected. Under certain conditions, dangerous voltages may
exist even with the power cable removed. To avoid injuries, aiways disconnect power and
discharge circuits before touching them.

DO NOT SERVICE OR ADJUST ALONE

Do not attempt internal service or adjustment unless another person, capable of rendering first
aid and resuscitation, is present.

DO NOT SUBSTITUTE PARTS OR MODIFY INSTRUMENT

Because of the danger of introducing additional hazards, do not install substitute parts or
perform any unauthorized modification to the instrument. Return the instrument 1o a
Hewlett-Packard Sales and Service Office for service and repair to ensure the safety features
are maintained.

DANGEROUS PROCEDURE WARNINGS

Warnings, such as the example below, precede potentially dangerous procedures throughout
this manual. Instructions contained in the warnings must be followed.

Warning Dangerous voltages, capable of causing death, are present in this
#l instrument. Use extreme caution when handling, testing, and adjusting.
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SAFETY SYMBOLS
General Definitions of Safety Symbols Used On Equipment or In Manuals.

Instruction manual symbol: the product will be marked with this
A symbol when it is necessary for the user to refer to the instruction
manual in order to protect against damage to the instrument.

Indicates dangerous voltage (terminals fed from the interior by voltage
f exceeding 1000 volts must be so marked.)

, Protective conductor terminal. For protection against electrical shock
mn in case of a fault. Used with field wiring terminals to indicate the
= OR terminal which must be connected to ground before operating
equipment.

signal common, as well as providing protection against electrical
shock in case of a fault. A terminal marked with this symbot must be
connected to ground in the manner described in the instaliation
(operating) manual, and before operating the equipment.

@ Low-noise or noiseless, clean ground (earth) terminal. Used for a

Frame or chassis terminal. A connection to the frame (chassis) of the

rf1 OR =k - equipment which normally includes ali exposed metal structures.
~ Alternating current (power line,)
— Direct current {power line.)

= Alternating or direct current (power line.)

Warning The WARNING sign denoctes a hazard. It calls attentionto a procedure,
B practice, condition or the like, which if not correctly performed or adhered
“ to, could result in injury or death to personnel.

Caution The CAUTION sign denotes a hazard. It calls attention to an operating
procedure, practice, condition or the like, which, if not correctly performed or
“ adhered to, could result in damage to or destruction of part or all of the product.

Note The NOTE sign denotes important information. It calls attention to procedure,
6 practice, condition or the like, which is essential to highlight.
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Introduction of the 1
HP 3577B Network Analyzer' and the

HP 35677A/B S-Parameter Test Set
mmw

i The HP 35778 Option 002 Three-Channe! Network Analyzer is recommended for use with the HP 35677TA/B S-Parameter
Test Set.
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Front Panel Overview
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\ CAUTION \
1 Do not exceed maximum signal level of +27dbm
or 30 VOC on eithar test port. If ajther of
thase levels is excesded, damage o the in-
strument may resull.
2 The HP 35%¢77B has 750 type-N female conneciors
for test poris one and twd.  These connectors
may be physicolly damaged if S00 type N can-
nectors are wsed an thé fest ports,
A. Softkeys

Select items from the menus using these eight keys beside the
display. Select a parameter for data entry, perform an
immediate execution function, make a selection from a list, or
display the next levei menu.

B. Screen Areas

The TRACE hardkeys in the DISPLAY FORMAT section select
the active trace. This trace and the associated measurement
parameters are shown on the screen in several informaticn
blocks or areas.

w Marker Information Block: appears in the upper
right-hand corner of the screen abave the graticule. It
describes the trace display function and input definition,
and lists the marker position and measured value for
gach trace,

» Scale Information Area: appears in the upper left-hand
corner of the screen above the graticuls. It defines both
the reference level (dashed line) and the vertical scale in
units/division for each tracs.

m Data Entry Block: appears when a data entry softkey is
active or bright, and displays the current value of the
parameter. When entering or modifying new data, it

displays the new value,
w Graticule: s dispiayed in linear, log, or Smith Chart
formats.

~wMenu Area: s located on the right sice of the screen,

indicating the softkey labels of the chosen parameter.

C. Data Entry

The data entry section contains the numeric kay pad and the
knob. Turning the knob moves the marker or mocifies a data
entry. The Key above the knob toggles between the marker
and data entry modes. Correct an entry error by using the
backspace key. The entry off key clears the meny, which
effectively eliminates further data entry,



D. S-Parameter Test Set

The HP 35677A/B is a 100 kHz to 200 MHz scattering
parameter test sat built for use with tpe HP 356778 Opticn 002
Thres-Receiver Network Analyzer ' S-Parameter Test Sat.
The HP 35677A provides signal, power, and control for the
test set and provides a menu which includes S-parameter
softkey selections 511, 821, 512, and S22,

E. Source Output

The source output has overvoltage protection circultry that
disconnects the output from the source when a signal is 4 Vpk
or greater.

F. Receiver Inputs

Two standard receiver inputs (A and R) are provided and a
third opticnal input B is available with Option 002. Alf inputs
have overvoltage protection circuitry that senses signal levels
greater than 1.1 Vpk and switches the input impedance to 1
MQ. The inputs may be overioaded without switching if the
signal level beyond the input attenuation exceeds —20 dBm,
but does not exceed 1.1 Vpk.

G. System

m Special Functions: includes the HP 35778 confidence
tests, beeper and graticule on/off, service diagnostics,
INPUT menu S-parameters on/off and HP Instrument
TBég)lc program management softkeys (used for Option

m Savelinstrument State: saves the current state in one of
five registers.

w Recali Instrument State:recalls  saved instrument state
or the state of the instrument at the last power down.

» Plot: controls all plotting parameters to an HP-B plotter.

w Instrument Basic: is an optional feature that supports
HP Instrument BASIC programs. It adds several
program management softkeys in this front panel
section.

H. Receiver

m Resolution Bandwidth: provides 1 kHz, 100 Hz, 10 Hz,
and 1 Hz resolution fiters. For discrete sweeps,
resoiution bandwidths may be selectsed for each
measurement frequency.

m Averaging: selects a weighting value for exponential
VECIOr averaging.

= input Attenuation and Impedance: Allows selection of
attenuation (0 dB, 20 dB), and impedance (509 or 1
MS,) and clears receiver trip(s).

» Length: allows for data corrections for cable lengths in
units of meters or seconds.

Getting Started
HP 35778

i, Source

a Sweep Type: selects linear frequency sweep, alternate
sweep, log frequency sweep, amplitude sweep, CW,
discrate sweep, or swaep direction up or down.

a Swesp Mode: selects continuous, single, or manual
modes.

» Sweep Time: is selectable from 100 ms/span to 6553
s/span for linear sweep type. For discrate sweeps, the
setfling time can be set for each measurement
frequency.

= Frequency: specifies the - start, stop, and center
frequencies, frequency span, center frequency step size,
sweep resolution, and full sweep. For discrete sweeps,
specity the individual frequencies to be measured.

w Amplitude: ranges from —49 dBmto +15 dBm in 0.1
dB increments. It can also clear a source trip.

m rigger Mode: avaifable in free run, line, external, and
immediats.

J. Display Format

m Input: R, A A/R or user defined inputs are standard, B,
86[%2 and four S-parameters are available with Option

m Display Function: log magnitude, linear magnitude,
phase, polar, real, imaginary, group delay and standing
wave ratio.

m Scale; autoscale, reference level, /DIV, reference
position, reference line on/off, copy scaie, phase siope
value, phase slope an/off.

= Marker: marker position, marker on/off, zero marker,
marker offset on/off, marker offset (value), frequency
offset (value), marker coupling on/off.

m StoreData: store data to one of twelve registers (X1-X8
& D1-D4), and mathematically define the way it is stored,

u Measurement Calibration: Normalize, normatize with a
shot, one port parital calibration, one port full
calibration.

w Define Math: define seven complex constants
{K1-K7), five functions {F1-F5), and use the jOmega
register.

m Marker - __reference level, ..start frequency, ..stop
frequency, ...center fraquency, ... maximum, ...minimum,
..discrete, marker offset -» frequency span, marker
search right or ieft for target value.

w Limit dsfine and test to limits for trace 1 and 2. PASS
or FAIL results are displayed on screen and are indicated
at the Programmable /O Port.

1 The HP 35778 Option 002 Three-Channel Network Analyzer is recommended for use with the HP 35677A/8 S-Parameter

Test Set.
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Rear Panel Qverview

f__»

A. HP-IB Port:

Controf cperation of the HP 35778 from a remote controller or
perform direct piots using the HP-IB port. With Option 102,
the HP-IB port of the HP 35778 can control other HP-IB
instruments. This connector uses metric fasteners and is not
compatibie with older cables using English fasteners. Metric
fasteners are available from HP to upgrade older cables.

B. Port Bias 1 & 2:

Twe inputs on the rear of the HP 35677A/B serve t connect
a bi%sR\{;Jitage to the front panel connections labeled PORT 1
orP 2.

C. Instrument interconnect:

The HP 3577B is connected to the HP 35677A/B]
S-Paramster Test Set at the rear panel with the interconnect
cabie. This cable supplies power to the test set, controls the
configuration of the test set, and allows the HP 35778 to sense
the presence of the test set, changing the INPUT menu.

D. Programmabie /O Port:

The 8-bit /0 portion of the connector is intended to interface
with non-HP-IB compatible equipment or custom hardware.
Load or write to the 8-bit YO using HP Instrument BASIC

©
(Option 162) or an externat controlier. Tl -
dedicated lines (END-OF-SWEEP,
END-OF-MEASUREMENT, and FAIL) for operation of custom
hardware designed to simplify component testing. Any
version of the HP 35778 aliows use of these thres outputs.

E. External Trigger:

This input is used to trigger a measurement on the falfing edge
of a TTL signal or a switch closure to ground,

F. 10 MHz Qutput:

For Option 001, the frequency reference output provides a
0 dBm signal with stability of 0.05 ppry/day, 0 to 55° ¢

G. External Reference In:

This input is used to phase Iock the HP 35778 to an external
frequency reference. The signal applied should be between
-7 and 415 dBm. The frequency of the external reference
T{?g f{g any subharmonic of 10 MHz, but greater than

rd

H. CRT Display Adjustments:
See Installation in the General information section.

1 The HP 38778 Option 002 Three-Channel Network Analyzer is recommended for use with the HP 3B67TA/B S-Parameter

Test Set.
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New Features and Options of the HP 3577B

The feature set of the HP 3577B is a superset of the HP 3577A. Some hardware features have been
made optional. The additional features and options are summarized in the following:

Discrete sweep allows the HP 3577B to make a sequence of measurements at up fo 51 discrete
frequencies, with individually programmed settling times and resolution bandwidths. This allows
decreased measurement time without compromising accuracy.

Limit tests can be performed on measurements, making go/no-go testing easier. Each limit,
upper and lower, is defined by the user and can be made of up to 20 line segments. Two limit
tables (one for each trace) are available and automatically become part of the instrument state.
Limit test results are dislayed on screen and are sent to the FAIL pin of the /O port for control
of custom hardware designed to simplify component testing. '

A general purpose 8-Bit I/O port is provided on the rear panel of the HP 3577B allowing direct
interface with external hardware. Load or write to the 8-bit I/Q port using HP Instrument
BASIC (Option 1C2) or an external HP-IB controller. In addition, the port has three dedicated
lines usable on any version of the HP 3577B; (End Of Sweep, Fnd OF Measurement, and FAIL).
These outputs can control custom hardware such as a pass/fail light indicator for simplified
component testing.

Eight additional data registers, four additional math constants, and 2 jOmega register are
available for building math functions, allowing more flexibility in the display of measurement
results.

Standing Wave Ratio (SWR) is available as a display function providing direct display of SWR
for easy interpretation of reflection measurement results.

Mew Options:

Instrument BASIC is available as Option 1C2. The option provides an additional 640 kBytes of
random access memory (RAM) for running HP Instrument BASIC programs. Instrument
BASIC provides the HP 3577B with the ability to internally run measurement programs that can
take measurements, manipulate data, make decisions, and control other HP-IB components such
as disc drives, switch drivers and power supplies, without the need for a controller. HP
Instrument BASIC can be useful in applications requiring high security or “easy-to-execute”
custom measurement routines.

Input B, which was standard for an HP 3577A, is now optional for the HP 35778 for applications
requiring the third receiver.

The oven oscillator that was standard for an HP 3577A is now optional for the HP 35778,
reducing any unnecessary cost to those using an external system reference.
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Compatibility with the HP 3577A

The HP 3577B enhancements were designed to improve the HP 3577A without sacrificing
compatibility. In most cases, programs written for the HP 3577A can be used with the HP 35778
with no modification.

How To Use This Manual

The GETTING STARTED section is designed to help the first-time user. This section describes
how to turn on the HP 3577B. It also defines some terms used in this manual, gives operating hints,
and shows how to run the confidence test.

The MEASUREMENT section describes the use of the HP 3577B Network Analyzer and the
HP 35677A/B S-Parameter Test Set in making typical measurements on several common devices.

These measurements are examples that cover topics of general interest and demonstrate the
capabilites of the HP 3577B and the HP 35677A/B.

The REMOTE OPERATION section describes the Hewlett-Packard Interface Bus and how it is
used to operate the HP 35778 with a controller(computer). To use the HP 3577B under remote
control, first become acquainted with front panel operation then refer to the REMOTE
OPERATION section. When using Option 1C2 (HP Instrument BASIC) refer to “Using

HP Instrument BASIC with the HP 3577B” for information on using this capability.

The REFERENCE section is an alphabetical listing of the front panel sections, hardkeys, and terms.
Each hardkey topic shows its associated softkeys and describes each softkey command in detail.

Before proceeding, read Installation in the General Information section. This reading covers initial
inspection, power requirements, power cable and grounding requirements, installation for the
HP 35778 and the HP 35677A/B, and definition of the operating environment.
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Instrument Description

The HP 3577B Network Analyzer is a two-receiver,’ dual trace, 5 Hz-200 MHz programmable
network analyzer®. It features menu-driven operation, using eight softkeys located next to the menu
display area of the CRT. A menu is a list of softkey labels that appears on the CRT next to the
softkeys. Display a menu by pressing the hardkey for the parameter to be modified or the
measurement to be made. This permits control of many features with a minimum number of front
panel keys by redefining the softkeys with each new menu. Marker information and sweep
parameters are displayed above and below the CRT graticule and give the current instrument status,

Trace information displayed on the HP 3577B CRT is digitally stored as complex data (real and
imaginary) in trace memory. Using the storage and math processing capabilities of the HP 35778,
up to eight different display formats may be derived from the same trace data and changes in scale
may be made without repeating the measurement.

All HP 3577B graticules are electronically generated on the screen as part of the display operation.
Thus, no screen overlays are needed for polar or log graticules or the Smith chart. In log sweep the
graticule changes to reflect changes in start and stop frequencies.

Other features of the HP 3577B include

Electrical length correction/measurement

Automatic plot routines for HP-GL plotters

Limit line and test capability

Discrete sweep

User defined vector math

Vector averaging

1 Hz resolution bandwidth

Programmable I/O port for direct interface with external custom hardware
Automatic self-protection on the source output and receiver inputs
Extensive data storage

The ability to save and recall six instrument states

Optional HP Instrument BASIC capability for “custom” measurement routines and instrument
control.

The HP 35778 has three functional blocks: SOURCE, RECEIVER, and DISPLAY FORMAT.
The source and receivers work together to gather data and store it in trace memory. The display
section takes the trace data and formats it for viewing.

1 Athird receiver input is available as Option 002,
2 A temperature stablized crystal reference oscillator is available as Cpticn 001,
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initial Inspection

This instrument was carefully inspected both mechanically and electrically before shipment. It
should meet published specifications. To confirm this, inspect the instrument for physical damage
incurred in transit, inventory the supplied accessories (listed in Table 3-2), and test the electrical
performance using the Confidence Test listed in the section on Getting Started. If there is physical
damage, if the contents are incomplete or if the instrument does not pass the Confidence Test,
notify the nearest HP Sales and Service Office. If the shipping container is damaged or the
cushioning material shows signs of stress, notify the carrier as well as the Hewlett-Packard office.
Keep the shipping material for the carrier’s inspection.

Warning The integrity of the protective earth ground may be interrupted if the
“f HP 3577B is mechanically damaged. Under no circumstance should the
HP 3577B be connected to power if it is damaged.
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Introduction

This section is designed to get the first time user ready to make measurements. First, a description
of the instrument turn-on procedure will be given, followed by a discussion of nomenclature used for
hardkeys and softkeys in this manual. Then some operating hints and things to try in case of trouble.

Before turning on the instrument, make sure the HP 3577B is configured and fused for the available
line voltage and is safely connected to the power line. As the instrument warms up, it runs a self test
on internal RAM and ROM, and the front panel LED’s light. By the time the CRT is warm enough
to display a screen, normal operation has begun. For Option 001 (which adds the oven reference),
approximately ten minutes after power is turned on, the beeper will sound again as the oven
reference reaches operating temperature and switches in as the frequency reference for the

HP 3577B Network Analyzer. :

1-1
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Instrument Turn On
1. Before connecting ac power to the HP 3577B

a. Set the rear panel VOLTAGE SELECTOR switch to the position that corresponds to the
powerline voltage to be used:

Voltage Selector Line Voltage
116V 86V 10 127V at 48 Hz to 440 Hz
230V 195V 10 253V at 48 Hz to 66 Mz
Warning To avoid serious injury, be sure that the ac power cord is disconnected
g before removing or installing the ac line fuse.

b. Verify that the proper line fuse is installed in the rear-panel FUSE holder:

Voltage Selector Fuse Type HP Part No.

115V 6A, 250V Normal Blo 2110-0056
230V 3A, 250V Nermal Blo 2110-0003

Warning To protect operating personnel, the 3577B chassis and cabinet must be
“ grounded. The HP 35778 is equipped with a three-wire power cord which,
- when plugged into an appropriate receptacle, grounds the instrument. To

preserve this protection feature the power plug should only be inserted in
a three-terminal receptacle having a protective earth ground contact. The
protective action must not be negated by the use of an extension cord or
adapter that does not have the required earth ground connection.
Grounding one conductor of a two-conductor outlet is not sufficient
protection.
Ensure that all devices connected to the HP 3577B are aiso connected to
the protective earth ground.
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c. Set the front panel power switch to the OFF position.

d. Connect the ac power cord to the rear panel LINE connector. Plug the other end of the
power cord into a‘three-terminal grounded power outlet.

e. Turn on the power to the instrument by pressing the LINE switch on the front panel to the
ON position. Verify that all front panel LED's illuminate simultaneously soon after the

HP 3577B is turned on.
Note Each time the HP 3577B is powered ON a self-test of ROM and RAM is run and
the results (pass/fail) are displayed on the screen. (Normally the CRT will not show
these results because it hasn’t warmed up). All front panel LED’s should illuminate

when the instrument is first turned on. The operator should visually verify that all
LED’s illuminate.

f. Verify that the cooling fan on the rear panel is operating and that the SWEEP LED on the
front panel is flashing about once per second.

g- If the Option 001 (High Stability Frequency Reference) is used, approximately ten minutes
after power-on the beeper will sound and the screen message “REFERENCE
UNLOCKED?” will appear very briefly. This indicates that the oven reference has reached
operating temperature and has been selected as the frequency reference for the Voltage
Controlled Crystal Oscillator (VCXO). When the switch occurs, the VCXO takes a
moment to achieve phase lock which causes the screen message. Until this switch occurs the
VCXO uses its own 10 MHz crystal as the frequency reference. If “REFERENCE
UNLOCKED?” remains on the screen, contact an authorized repair facility.

Note If an external reference has not been connected, the internal oven will automatically
become the frequency reference when it reaches operating temperature; no
external connections are necessary. The jack on the rear panel marked

EXTERNAL REFERENCE should not be connected to the 10 MHz
REFERENCE OUTPUT beside it.
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“Hardkeys” & “Softkeys”

Before using the analyzer, it is important to understand the difference between hardkeys and
softkeys.

Hardkeys are front panel buttons whose functions are always the same. Most hardkeys have a label
printed directly on the key. Throughout this book, they are printed like this: | HARDKEY ]

Softkeys are keys whose functions change with the analyzer’s current menu selection. A softkey’s
function is indicated by video label to the left of the key (on the edge of the analyzer’s screen).
Throughout this book, they are printed like this: [ SOFTKEY |

Definitions & Operating Hints

1. Itis good practice to start a measurement setup by pressing [ INSTR PRESET |. This is a quick
way to set all parameters to known values (the PRESET state) and is used as the common
starting point for measurements in this manual. Fora listing of the PRESET state parameter
values, see INSTRUMENT PRESET in the REFERENCE section. ‘

Note The PRESET state depends on whether an HP 35677A/B S-Parameter Test Set is
connected to the HP 3577B. Making the connection without turning off power to
the HP 3577B Network Analyzer, requires pressing | INSTR PRESET ] to update the

starting parameter values.

2. The recommended sequence for setting up a measurement is

w [INPUT]

[ DISPLAY FCTN |
= [ FREQ ]

s [AMPTD ]

This sequence is a good, general start for setting up an instrument state and should be easy to
remember. See the circled numbers in figure 1-1.
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Figure 1-1. Set-Up Sequence

- The HP 3577B is a menu-driven instrument. The hardkeys are used to display the various
menus. To select another menu, press a different hardkey. Pressing a different hardkey
interrupts any data entry made using the numeric keypad if no units key is pressed since data
entries must be terminated by units (e.g. Hz, dBm).

- The softkey labels will appear next to the eight softkeys, on the right-hand side of the screen.
Each group of softkey labels is referred to as a “menu.”

. The beeper will sound when the HP 3577B displays a new screen messége (unless the beeper
has been turned off; see SPECIAL FUNCTIONS in the REFERENCE chapter).

- If the HP 3577B is used as part of a measurement system, the frequency references of all
instruments should be phase-locked to a common frequency standard. The HP 3577B will lock
to a frequency reference applied to its External Reference Input located on the rear panel.
The external reference must be between — 7 and +15 dBm and its frequency must be

= 100 kHz (+ 20 ppm) and the result of dividing 10 MHz by an integer. Conversely, if the

HP 3577B Option 001 is used, it can serve as the system reference via its 10 MHz, 0 dBm
Reference Output, also located on the rear panel. If the HP 3577B Option 001 is used as

the standard, the aging rate is = 5 x 10%/day from 0°to 55°C.

. The HP 3577B requires 60 minutes to warm up before all of the specifications will apply except
the oven warm-up for Option 001 which requires 48 hours. However, the instrument is
operable during this warm-up period.
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In Case Of Trouble

8. If the HP 35778 fails to respond to front panel key presses, perform the following steps until
normal operation is restored:

a. Verify that the HP-IB status indicator LED labeled “REMOTE” is not illuminated. It is
possible that the instrument has been addressed over the HP-IB bus, in which case it will not
respond to front panel operation until LOCAL control is restored with the [ LGL ] hardkey
or via a controller issued comand. The [ LCL ] key will not restore LOCAL status if the
controller has issued a LOCAL LOCKOUT command.

b. Press [ INSTR PRESET |.

¢. Cycle the instrument’s power by pressing [ LINE ] OFF and ON again.

Caution The test described in the following step will erase the contents of all nonvolatile
read/write memory on the main processor board. This resets all six instrument
states, plot parameters, limit and discrete sweep tables, and the HP-IB parameters

to their default parameters.

1-6

d. If none of the previous steps have returned control to the front panel:

s Turn power OFF
w Hold down [ SAVE ] and | RECALL ] simultaneously
w Turn power ON

Continue to hold the keys down until all power-on tests are complete. This procedure will test
parts of the main processor memory not normally tested and may reset a bad memory register,
allowing normal operation to continue,

e. Contact an authorized repair facility.
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Confidence Test

After unpacking the instrument or whenever a quick check of basic operation is necessary, run the
confidence test using the following keystrokes.

1. Press

[ SPCL FCTN ].

This key is located in the SYSTEM section of the front panel. This menu contains the softkey,
[ CONF TEST ].

2. Press
[ CONF TEST ]

This selects the confidence test. Note that the screen displays a message to connect a cable
between the output and the input to be tested. The menu contains commands to test any of
the inputs (Option 002 adds a third input, receiver B).

Connect the cable as shown below.

e eses|[EEEs
| __%' @@@@j@@@@
mweininln Itg]z:fa@e

LEEE) ——
(R ”f@@@@ EEss
@00 &) o]

. S R

3. Press [ TESTR ] to begin the test of input R.

The HP 3577B will run nine tests and display pass/fail results of each. These tests are:

Log Sweep signal level test

Log Sweep flatness test

Linear Sweep signal level

Linear Sweep magnitude flatness
Synthesizer and L.O. feed through
Amplitude Sweep accuracy

Output limiter linearity

Receiver Impedance

Receiver Attenuator

If any tests fail, the HP 3577B Network Analyzer will stop the testing and display a bright failure
message. Testing may be continued by pressing | CONTINUE TEST ]
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Inputs A and B may be tested in the same manner, by connecting the OUTPUT to the input to be
tested and pressing the corresponding softkey. When testing is complete, press [ INSTR PRESET | or
any other hardkey to exit the [ CONF TEST } menu and begin a measurement setup.

Note If any of the HP 3577B CONFIDENCE TESTS fail, refer to the HP 3577B Service
# Manual for instructions.
Warning Service procedures shouid be executed by trained service personnel, only.
y’ To avoid electrical shock, do not perform any servicing procedures uniess
qualified.
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This section contains step by step instructions demonstrating the use of the HP 3577B Network
Analyzer and the HP 35677A/B S-Parameter Test Set to make measurements.

Using the HP 3577B by itself, characterize:

1. A tuned stub notch filter
a. Measurement set up
b. Using the marker to make measurements
c. Store trace data
d. Save Instrument State

2. A bandpass filter
a. Measurement set up
b. Measure — 60 dB and - 3 dB bandwidths (calculate shape factor)
¢. Measure passband ripple
d. Measure passband insertion phase
€. Measure passband group delay
f. Create a limit table and run a limit test
g. Create a discrete sweep table and make a measurement

3. Gain compression of an amplifier
a. Measurement set up
b. Measure ~ 3 dB gain compression point.
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Using the HP 35677A/B S-Parameter Test Set with the HP 3577B Option 002 Three-Channel
Network Analyzer, characterize:
4. Alow pass filter
a. Measurement set up
b. Measure insertion loss
c. Measure passband insertion phase
d. Measure passband ripple
e. Measure stopband rejection

5. S-parameters of an amplifier
a. Initial measurement set up
b. Measure Sy, forward gain and phase
¢. Measure Sy, reverse loss
d. Measure Sy, input return loss and SWR
e. Measure Sy, output reflection coefficient
f. Conversion of reflection coefficient to complex impedance

These measurements cover topics of general interest and common usage such that most of the
capabilities of the HP 3577B Network Analyzer and HP 35677A/B S-Parameter Test Set are
demonstrated. For details on operating features see the REFERENCE section. The listing of the
hardkeys in the REFERENCE section is alphabetical.

When reading this section, key presses and connection instructions appear in the left column and
measurement descriptions and observations appear in the right column. Even if no
device-under-test is available and nothing is connected to be tested, references to menus and data
entry help teach operation of the HP 3577B Network Analyzer. It is important to start each
measurement topic at the beginning (i. ., at [ INSTR PRESET ]). Use the front panel pictorial for
locating hardkeys.

Note that most hardkeys are used only to display a menu of softkey labels. If a mistake is made in
data entry or feature selection for data entry (such as forgetting to select [ GENTER FREQ ] before
beginning to enter it), pressing the hardkey again will display the original menu.
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Tuned Stub Notch Fiilter

Connect the cables and adapters as shown in figure 2-1. This configuration should result in a notch

filter whose center frequency is related to the length of the open-ended cable. The notch filter is
constructed from the following parts:

Qty Description Part Number
2 N(m} to BNC(f) adapters HP 1250-0780
2 1 foot BNC cable HP 8120-1838
1 BNC tee (f){fi(m) AP 1250-0781
1 BNC(f) to BNC(f} adapter HP 1250-0080
1 2 foot BNC cable HP 8120-1839
% mogg?%@‘eéoc:
I
e =
ouTPuT B A
a 2 0 K
HP 12500781 % L N {ml TO BNG (D
ADAPTERS
, WHP £120-1838
CABLE L1 FT BNC CABLES
( L T LENGTH NOT MPORTANT)
i E]'«e— HP 12500080 } FITLER TEE
FEMALE BARREL

HP £8120-183g

Wi s L EAVE END OPEN
(SPECIFIC LENGTH
REQUIRED) TO MATCH
MANUAL RESULTS)

Figure 2-1. Circuit Configuration
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This measurement exercise is designed to show:

1. How to set up the instrument state to make a measurement.
2. How to use the markers to make measurements.

3. How to store trace data.

4. How to save an instrument state.

Data entries require four steps: press a hardkey to display a menu, press a softkey (if not already
active or bright) to select the parameter for data entry, enter data with the numeric key pad, and
press a softkey to select units. Using the knob or arrow keys replaces the need to select units.

Either receiver input may be used for this example. Input R is defined as the default. For the
following example uses receiver input A. To select input A, select it in the [ INPUT ] menu. Note that
“receiver input” refers to front panel connections R and A, while [ INPUT ] refers to the softkey
selection under the [ INPUT | hardkey.

The following measurement will show how to select the proper INPUT, DISPLAY FUNCTION,
FREQUENCY, and AMPLITUDE.

2.4



Measurement Set Up

1. Press

[ INSTR PRESET ]
in the SYSTEM section of the

front panel.

2. Note that the [ INPYUT ] menu is
displayed.

3. Press

[A]
to select receiver input A as the
INPUT definition for the active

trace.

Tuned Stub Notch Filter
Making Measurements

‘ eStthHP3577Bpamt o iheir

_'53-defau1t wvalues: Thesc ~are: - listed - under .

REF LEVEL ‘Ol

MARKER 100 000 000.000Hz

?.aoeuam 10 . 0atdaB MAG LAY ~32.74540Bm R
! SR
Entry Block
. a8
S e —
== e
/ ArR
\ B/R
T S———
DATA
REG
BT e gy e
o
S T USER DE®
Source Output oM.
Signal Level _ ——S
STAR” 0 Rede el iy STOF 200 000 $00.000Mz COFPY
AMPTD uiﬂ Odﬁm Tre 241

Figure 2-2. Log Magnitude of Input A
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4. Press

{ TRACE 2 |

in the DISPLAY FORMAT
section that selects trace two as
the active trace.

- Select input A as the active input

for trace 2 by pressing

[A]

. Press

[ DISP FCTN |
in the DISPLAY FORMAT
section.

. Press

[ PHASE ]
to select the phase display
function for the active trace.

Note that the [ !NPUT } menu ShOWS E NPUT R 1

. Pressmg th;s key turns. trace two on and deﬁnes its
- display function to be phase Note that trace two.
s bnghter than trace one. This difference in trace
- intensity: and the LEDs above the TRACE'_‘}
- hardkeys lndu:ate wlnch “trace ' is - active. Anyi;_-i’;-
- softkey commands given or data entered will affect &
E; ;the active trace ‘Note that when trace two was
tumed on another i '

the next step

- :"It dxsplays a new-men hstmg the exght poss:ble;f;'_i_
-‘-dxspiay funcnon formats avaﬂabie for each trace. -

ctive' for trace two. Also, trace one and its
iphanumemc xnfmrmat" n: above’ the gratlcule .
xmmed shghtly when e two was seiected

' When this keywas pressed the beeper sounded and:

he screen message: “WARNING TRACE IS'f.':'
OFF” appeared Now_trace' 2 wa_be tumed_o
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gr————
i
REF LEVEL SO MARKER 100G 008 0G0, 000HzZ LOG ¢
C.000g8m 10.0000B  MAGtA) ~32,73008m MAG
L O-Gnes. A OODdeg MARKER: 100 LOWG G0 ooomz;.- S—
Lo e B RSB e gy Y~ RN
LN
MAG
Hrase
Trace Z I ST .
L.
N =
/ BOLAR
Trace 2 Raf Level - ] S
e Iy

\J REAL

A EMAG
N

SwR

DELAY

START ©.000HZ STOP 200 0G0 000.0Q0MHZ oFF

AMPTO -10. 0dBm

Figure 2-3. Log Magnitude and Phase of Input A

The screen should now appear as shown in ﬁgure 2-3.

8. Press Note that [S?ART FREQ ] is a‘ ive. th
[ FREG ] ~ parameter to be modlfied, selectxon of a softkey
in the SOURCE section. 1- 3 'parametcr 15 not necessary B :

9. Press
1
on the numeric keypad in the
DATA ENTRY section.
Then press
| MHz ]

10. Now select the stop frequency
by pressing
[ STOP FREQ ]
150
[ MHz ]
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: JSmce the [ AMPm ] softkey IS already aet:ve and.i';._
thisis the parameter tobe modzfzed 5selection ofa .
'jsoftkey parameter is not necessary e thatithe
'gENTRY BLOCK shows the curren aiue of this

11. To set up the source amplitude
press

[ AMPTD |

3

12. Press| § |
to decrement the source
amplitude by the step size.

13. Press
[ TRACE 1 ]
[ SCALE ]
[ AUTO SCALE 1.
This select scale parameters that
fit the active trace in the graticule.

The screen should now appear as shown in figure 2-4.

CRER LEVED /DI 71 MARKER 75 500 000.000Hz
:'5-25 BDQdBm R thiele MAG LAY -4 . 672d8Bm N 7
9. 0ceg RS-0, GGOﬂeg MARKER 73 SO0 000.000HZ B p—ve—
PHASE A ~86.807cdeg
r Traock * 55;:
Eo LEVEL
— REE [ FVE
: ey -23, betTEm | ‘ T
Note new scale somiv
vaiues for Trace 1 S
s \ / REF POSN
J REE LINE
| oM DFF
I ——
{
CoOPY
i SCL 2+ 1
N
; —
START 1 GOD 000.000HEZ STOP 150 000 GDO.D00MZ
AMEPTDY -1 OgBm

Figure 2-4. Changing Source and Scale Parameter Value

Now the measurement set up is complete and measurements can be taken.
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1. First, the 3 dB width of the notch
filter will be measured. Turn the
knob in the DATA ENTRY
section and notice the marker’s
movement along the traces and
change in information in the
marker information block on the
screen. Position the markers at
the extreme left of the graticule.

. Press [ MKR ]
in the DISPLAY FORMAT
section then press

[ ZERO MARKER ].

. Press

[ MKR - ]

to display the marker placement
menu.

. Press

[ MORE ]
to display a second level menu.

. Press

[MKR - RTARG ]
to search right for the target
value.

5' 5-(_'I'hese kcys may be used to make data entnes with
. the marker after positioning it wﬂh the knobor to
move the marker i:o maxamum or mmimum‘pomts':‘__ ;

Tuned Stub Noteh Filter
Making Measurements

 The knob should be in the MARKER mode.
o (im _1cated by he: LEDs above the knob). . The'j-;.:-
-~ knob. toggics etween ‘the MARKER mode and

" [ZEROY MARKER:  turns OF
:_zififeature and sets the { MARKER DFFSET ] (whlch zs a
_ magmtude in thls case) and [ FREQ GFFSET } vaiues-

.'_f.'fio those of the' regular marker S
"Notethata triangular marker appears on top of the} "
. circular marker on trace one. This ofﬁset markcr is i
-~ now the reference for- ‘measurements taken -:'wath.':‘-'.
. the marker on trace one. Note the change :
. ,_’marker mformation block for tracc on
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6. Now an offset marker will find
the other 3 dB point of the filter.
This offset will directly measure
the 3 dB width of the notch filter.
Press
[ MKR |

[ ZERO MARKER |
[ MKR -]

[MORE]

0

[aB]

[MKR - R TARG].

REF LEVEL SV
~25.000aBs 3, 0064dB

$72 500 iotipHa
Tulo2eaR”

i;ykkﬁr_ [,

~ \{/
| .
STaRT 1 000 000 .0OCHz STOF 150 Q00 000.000Mz

AMPTD =11, Ogf8m

0. 0deg 45.000deg MARKER 104 927 S00.000Mz °©
PHASE (A) ~-25.534qeg
T"Cll:;'-.? 1
— MARKER TARGET
—

MKR
L TARG

MARKER
TAREET

MIKR >
DISCRETE

RETURN

Figure 2-5. 3dB Width
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- Now the notch filter center Thxs 1s a push«push toggle type key, contmued key;} .
frequency and rejection e
magnitude will be measured.
Press
[ MKR |
[ MKR OFST OFF |.

. Press
[ MKR ]

[MKR - MIN]
to move the marker to the lowest
value on the trace. This point is
the center frequency of the notch.

Center Frequency &
Rejection Level of Notch

REF LEVEL  /Div \\\\f':"w' LivES HH0IR0aRETT MR
-25.000a8m S, 000d8 THMAB AR A ESuR I REF Lve
0. cdeg £5.000deg HMARKER 77 73S Qo6 60dHz prmm——
PHASE{AS ~34.%4%deg
MR -
STARYT
—— N—
sy R w—
r—”' MR >
STOP
\ J MKR =+
g{/ CENTER
i MR OFEST
= SPAN
} MKR
i MAX
K
Sl MELNG
START 1 GO0 €00.000HZ STGR 150 000 000.000Hz MORE
AMPTD ~11.0aBm =

Figure 2-6. Notch Center Frequency

.
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9. Now the group delay will be - ;:Note that thzs soﬁkey }abel changes to read { DELAY" ';
measured. Press f;"f.iAPERTURE 1 when pressed ‘Also note the DELAY
[TRACE 2] - APER. aiphanumenc data under the lower ngh'
[ SCALE ] ' corner of‘thei gratmule: See_ﬁgure 2- o

- 7!5 1f 
[ deg |-
Then press
[ TRACE1 ]
[ DISPLY FCTN ]

[ DELAY ]
to display group delay as the
active trace.

REF LEVEL /Dy MARKER 77 735 060.000Mz LOG

0. 05EC 100.00NSEC DELAY(A)  -253 S9nSEC MAL
-753.000deg 43 .000deg MARKER 77 7325 0Q0.000HzZ .

PHASE (A} ~34.830deg

LEN

MAG

= PHASE

J POl AR

{ REAL

] IMAG

BWR

START 1 000 000.000MZ STOP 150 000 Q0C.000MZ -

AMPTD «11.0dBm (DELAYUAPER T4EoMNR . ©

Corresponds to % of Span
Selected for Apercture

Figure 2-7. Phase and Group Delay
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10. Now the group delay will be
displayed in polar form. First the
delay aperature will be set for
convenient viewing. Press

[ DELAY APERATURE ]-

11. Press
[ 1% OF SPAN ]
Then Press
[ DSPLY FCTN |
[POLAR |
[ SCALE ]
[ AUTO SCALE ]

Tuned Stub Notch Filter
Making Measurements

Note the menu of user se}ectable vafues for ‘the -

b deiay aperture .

FULL SCALE 10.000mv
PHASE REF 0.0deg
REF PDSN 0.0deg

MARKER 77 735 000.000Hz
MAG A 186 . BTV
FPHASE (A} -3&.0Sédeg

START 1 000 990.60CHz
AMPTD -11, DuBm

ETOR 150 (DG 00C. 00CHz2

FUL L
SCALE

PHASE
REF

REF FPOSN

REF L INE
ON OFF

SMITH CH
ON OFF

PHASE
SLOPE

FH SLOPE
GN QFF

The -units:. are- frequency i
.-percent_of span Data. entnes are: not_ailowed for- -

Figure 2-8. Polar Dispiay Function

Now the measurements are complete

and ready to be stored.
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Store Trace Data

1.

2-14

The measurement just made will
now be stored in one of the
twelve data storage registers, X1.
Press

[ STORE DATA ]

in the DISPLAY FORMAT
section and notice the storage
menu as in figure 2-9.

FULL SCALE 10, 000mv MARKER 77 735 009.000Mz o SEORE
PHASE REF 0.Jddeg MAG LAY 187 . 6TV s oREG XA
REF POSN C Odeg PHASE (A ~35 12Zdeg E

STORE
REG X2

SToRE
RELG X3

STORE
\ REG X4

i % { STORE
REG X5

MORE
REG

USER DEF
STORE

START 1t 000 000.000My STOP 13Q 000 0UC.D0C0H2 STORE &
AMPTO - 11, Jd8m TIEPLAY

Figure 2-9. Store Data Menu




2. Press
| STORE REG X1 I

Once data is stored, it can be viewed
and manipulated without taking
new measurements. To illustrate
this, press
| INPUT ]

[ DATA REG ]
[X1]

3. The data may be represented in
any of eight display functions.
For example, press
[ DSPLY FCTN |

[ LIN MAG ]
to view the same data in linear

magnitude form. Change it back
by pressing:
[ LOG MAG ).

Tuned Stub Notch Filter
Making Measurements

Thxs stores the trace data of the actzve trace as
defined under the INPUT key into data register -
XL Smce the INPUT of both traces is defined to-
" be A, it doesn tmatter whxch trace was active in thls_; :
;ﬁ:lf case. The curref}t dlsplay func‘acn has no effect ons-f

2-16



Tuned Stub Notch Filter
Making Measurements

Save Instrument State

1. The instrument state used to set
up the preceding measurement
can also be saved. Press
[ SAVE |
in the SYSTEM section. Then
press

[ SAVEREG 1 ]

2. This state may be recalled by

pressing [ REGALL |
[ RECALLREG 1 ].

the . screen: ' mess

age:

FULL SCALE 0. 000mv
PHASE REF ©.0dsag
REF FOSN 0.0dag

MARKER 77 735 000.000Hz
MAGIX1) 18T 24V
PHASE (X 1) ~3% . B3léueg

START 1 000 0QQ.00O0HZ
AMPTE -11.0cGBm

STOP 150 000 000,000z

SAVE
REG 2

SAVE
REG 3

SAVE
REG «

SAVE
REG

SAVE PEM
TO 818K

CATALOG
ON OFF

Figure 2-10. Save Instrument State Menu
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Bandpass Filter

Connect the filter to the HP 3577B as shown in figure 2-11. The bandpass filter used in this example
has a center frequency of 10.1875 MHz but the methods are the same for any bandpass filter.

\
B
I

NN

i

101875 MHz
BPF

Figure 2-11.

The purpose of this measurement exercise is to demonstrate the use of the HP 3577B Network
Analyzer to characterize a passband filter. The general organization is:

SOV R R e

Set up the measurement

Measure the — 60 dB and — 3 dB bandwidths (calculate the shape factor)

Measure the passband ripple

Measure the passband insertion phase
Measure the passband group delay
Create a limit table and run a limit test

Create a discrete sweep table and make a measurement
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The next section will illustrate the standard means of creating a measurement set up starting with

[ INSTR PRESET ]

and the four hardkeys:

[ WPUT ],

[ DISPLY FCTN ].
[ FREQ ], and

[ AMPTD ]

This set up will select

[INPUT | = AR,
[ DISPLY FCTN ] = LOG MAG,
[ CENTER FREQ ] = 10.1875 MHz,

[ FREQ SPAN | = 100 kHz
(equivalent to setting

[ STARTFREQ | = 10.1375 MHz

[ STOP FREQ | = 10.2375 MHz),

{ AMPTD ] = 0 dBm.

Different settings may be needed depending on the filter used.
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Measurement Set Up

1. Press

[ INSTR PRESET |
in the SYSTEM section.

Data £niry Block

Bandpass Filter
Making Measurements

’1‘1113": :reen key presets HP 357713 parameters to o
- their default values., ;"f These: ‘are. listed. under;-_
-::;INS'I'RU _ENT PRESET m_the RBFERENCE'_-

: éhange

REF LEVEL FEeRRY

MARKER 100 000 GO0.0O0MZ |

O.000aEm 10, 000dB N MAGER: -33.141dBm
]7 \IT" BEE
S—— .
START 0.000HZ STOP 200 000 600.000Hz o ooy o

AMPTD -0 . GgBm

CAEEC L2

Figure 2-12. Default Menu
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2. Press
[AR]
to change the [ INPUT ] definition
to A/R.

3. Press f-These softkeys _resent the exght ways measured i
[ DSPLY FCTN ] -}..-data can:be presented by'_-he HP 3577B. The‘;
and notice the new softkey ; CTH ‘I.;(‘)g Magmtude it
menu. Since [ LOG MAG ] is the :
desired display function, make no
change in this menu.

4. Press - The default value for center 'fr'eq'_u:aﬁ'c,%y.isi 100MHEz
[ FREQ ] - o
in the SOURCE section and
select

[ CENTER FREQ |
from the menu shown in figure
2-13.

Start Freguency Active
A,

. i
" ) |
REF LEVEL 10V MARKER 166 GO0 000.000Mz i START. i
G. 00048 10.0000B N\ MAGIA/R] -65.8%7aB CLEEREEL ]
B =
T STOP | !
\. O SR FREQ i
START EREG: qu-——j
05000k, [ f““““"“q
B R CENTER
FREQ i
A—
FREG
SPaN
I
T ERED
| STER
L H B s .
it N T
RIT RN —
1 | ab g 1 IR a1 SWEER |
LU 1‘ i i W : § ; ¥ =esoLuTn
. |
i l S e
FULL
SWEED
|
A
START 0.000Mz STOF 260 000 0G0, 030Mz
AMPTD <10, OoBm

Figure 2-13. The Frequency Menu
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5. Change the center frequency to ~Notethat the data entry is not: complete until units
10.1875 MHz by pressing - are: seIeLted from the menu AL “sweep span
10.1875 hmlted” message should appear on the screen :
on the numeric keypad, then : L S
press
| MHz ]

6. The current frequency span is
200 MHz. Reduce the span to
100 kHz by pressing ~

[ FREQ SPAN |
100
[ kHz ].

7. The noise level of figure 2-14 will
now be reduced by increasing the
source amplitude and decreasing
the attenuation applied to input

A. Press
[ AMPTD |
in the SOURCE section.
.. T
REE CEVEL Joiv MARKER 1¢ 187 250.000H i
0.000aB 12.000d8 MAGIASRY «~1, 85108 = Aﬂ?ﬁa
s STER
/ .\ . sizE
L o TSRl N
w10 0B m
/ \ CFLREIJ?JR
I N W

b

e Siasssri
e

ol g
i i —
§

CENTER 10 187 S00. 000Hz SPAN 100 QJ0.000H2
AMPETER - 10, 0dBm

Figure 2-14. The Source Amplitude Menu
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8. Press | "The cnt:y 1s effectwe when the dBmkeyis pressed.
0 - Inthis case, increasing the soutce amplitude 10 dB

[ dBm ]. has decreased the noise level in: the stopband by
- the same amount.. = : :

9. Noise may be reduced further by
selecting a receiver attenuation of
0 dB, as long as the input is not
overdriven in the passband.
Before removing the 20 dB
receiver attenuator from input A,
check for a maximum signal level
of < -20dBm on input A by
pressing
[ INPUT |

[A]
‘Then read the marker amplitude
by pressing
[ MKR - ]
[ MKR - MAX ].
Read the level in the marker
information block at top of
screen and make sure it is
< —-20dBm. Press
[ INPUT ]
[AR]
to return the input definition
back to A/R. Select
0 dB attenuation by pressing
[ ATTEN ]
and toggle to
[ATTENAGdB20dB ]
The noise-reduced trace is shown
in figure 2-15. Compare it with
figure 2-14.
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REF LEVEL Iana Y MARKER 10 183 000, C000HZ ATTEN &
0.000d8 10.0C0d8 MAG (& /R 3 wt  B60HS s 2048

pr=m; - :AﬁTéNZ A :
/ Y l CdB. 2008

ATTEN B
\\ CdB Z0g8

/ IMPED R
500 1M

EMPED 8

o v, B0n imMn
Wi

CENTER 1€ 187 S00.000Hz SPAN 100 00Q.000HZ CLEAR
AMPTD 0. 0dBm Trip

Figure 2-15. Optimizing Dynamic Range

REF LEVEL [AeRaY MARKER 10 183 000, 000Mz

o.000uB 19.90048  MAGIUDF)  -1..i50aB : NORMEFZE
NORML | ZE
/$__ \ {SHORT i
- GNE PORT
UorF AR/ \ ohE FoRT
ONE PORT
FULL CAL

CENTER 10 187 500.000Hz SPAN 100 000.000Mz
AMPTD 0. 0d8m

Figure 2-16. Normalized Bandpass Filter Response
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10. The noise can be further reduced
by using a narrower resolution
bandwidth. Narrower resolution
bandwidths also require longer
sweep times. Press
| RES BW |
in the RECEIVER section and

[100Hz ]

11. Press

[ SWEEP TIME |
5

[SEC ]

12. The measurement set up will now
be normalized to correct for cable
lengths, connectors, etc. Press
[ MEAS CAL }

and replace the bandpass filter
with a BNC barrel (BNC(f) to
BNC(f) adapter) and wait for a
complete sweep.

13. Press
[ NORMLIZE ].

14. Replace the BNC barrel with the
bandpass filter.

- Note that the current resolution bandwidth is |

- Any time resolution bandwidth is reduced, an
© increase in sweep: time: may be' required: . See:
 OPTIMIZING SWEEP TIME in Appendix A. .

~ When pressed, this softkey stores the active trace

' inadataregister (D1 for trace one and D2 for trace
two) and then redefines the INPUT to be the

- previous INPUT definition divided by the data
- register that was just used. Now the INPUT for

- 'trace one is A/R/D1 (press the [ INPUT ] to see it in

_ the ENTRY BLOCK). See figure 2-16. -

Now the set up is complete and measurements can be taken. Most measurements are taken using
the MARKER. This small circle may be moved along the trace in a number of ways, some of which

will be demonstrated in the following steps.
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Bandwidth Measurements

1. Use the knob to tune the marker " This softkey is used to turn on-the OFFSET
to the center of the filter. The g :‘ZMARKER which is a trxangle shaped marker. It
shape factor will now be f‘_fhas the same umts as the: regutar marker (in.this
measured, starting with the 60 dB case, magmtude & frequency)_ _ _N_ote thal cthe
bandwidth measurement. Press - marker information’ block abo’v’e’ t’h’e graucule now:_ :
[ MKR ] ~ shows - ‘OFFSET information. * Note - that 'the

[ ZERO MARKER . -~ softkey MKR OFST ON/OFF: shows the: featurg

- has been turned ON. This toggle type softkey may
o -?be used to return the mark&r‘ to normal operauon' ;_-;'

2. Press 3;: : ThIS softkey is used to display the magmtude of the
[ MARKER OFFSET ] i OFFSETMARKER |. New values:may be entered with -

- the numeric key pad or thé éﬁrrent value: may be;'
;ifmod'xﬁed w1th the arrow: keys or the‘ lcaob inthe.

Y mode wheﬁ _thzs" Gftkey" abel 15 actweé' :

"Marker” changes to "Offset’

REF LEVEL  /DIV \\‘*'O#FSEffo.OOOHz MARKER
o.ooode 10.000dB  MAGIUDE) 0.00048 POSN

: P MARKER
/”m VO TRAEE oM ORE

MARKER QRESE S
/ Yema7R30e] o

ZERO
MARKER

MER QFST
ON GEFE

MARKER
(OFFSET

=RED
QFFSET

MKRE CPL
ON OFF

CENTER 10 187 500.000Hz SPAN 100 00D.000HzZ LiMiT
AMPTD 0. 0dBm TABLE

Figure 2-17. The Marker Menu
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3.

2-26

Press

[ FREQ OFFSET |
to display the frequency value of
the offset marker.

. 'This instrument state will be

convenient to return to for
measurements taken later in this
example. Therefore, the
instrument state will be saved at
this time. Press
[ SAVE ]

[ SAVEREG 1 ].

. Proceeding with the 60 dB

bandwidth measurement, press
[MKR -]
[ MORE |.

. To search for a value — 60 dB to

the left of the zero marker, press
~-60

on the numeric keypad and press
[dB ]

Then press
[ MKR = L TARG ].

See figure 2-18.

[MORE:.];‘_dzsplays a second ]cveI menu

[ MARKER TARGET IE: IS the actwe softkey It is used 1o




Making Measurements

REE LEVEL SO CFFSET ~30 000.000MzZ MR
T.00C0u8 10 . 08GdE MAG (LUDF 59 85dB R TARG
ﬁ"“‘* N [Trage SRR hm(*f,n\gc.
f LIARKER TARGET : ’
Gtfsst Marker / {rs0ipogag i
; ) MARKE R

\ REEEc e e S TARGET

Marsyur £ Mart MKR
SOSUFEMENT MOrke!l L DISCRETE
CENTER 10 187 $00.000K2z SPAN 100 000.000HZ
AMBTE 0.008m RETURN

Figure 2-18. Marker Search
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7. To look for the other 60 dB - - In this example the-60 dB bandwidth is 63.5 kHz. -
point, the [ MARKER TARGET | key B R DU S
can be used again but this time
the search criteria will be
(dB. But first, the zero marker
must be moved to the 60 dB point
just found. To do this, press
[ MKR |

[ ZERO MARKER |-
Now to search for the other 60
dB point, press
[ MKR - o
[ MORE ] IR
{dB ]
Then press
[ MKR > R TARG |.

The OFFSET frequency readout

(between the two markers) is the

60 dB bandwidth. See figure 2-19.

BEE LEVEL  /DIiV CFFSET 63 50C.000HZ R

. 000d5 10. 000 MAG{UDRE) -0.0274B CURTTHERG

- T MR -

/ NFrasp i L TARS
VMARKER TARGET SO

G oo el

SR FERLE R MAFKE R

1y TARGET
A\ e

MR
DISCRETE

/] ™ —
. S

CENTER 10 187 I00.00CHz  SPAN 100 000, 000Mz

AMPTD 0. OoBm RETURN

Figure 2-19. 60 dB Bandwidth
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8. Now return to the instrument
staie stored earlier in preparation
for measuring the 3 dB
bandwidth. Press
[ RECALL ]

[ RECALLREG 1 ]

9. Press
| MKR-> ]
[ MORE ].

10. Press

[ MKR - L TARG }.
To record the absolute frequency
and amplitude of the marker, the
marker offset needs to be turned
off. To do this, press
[ MKR ]
and toggle to

[ MKR OFST ON OFF 1.
Record the marker frequency and
amplitude.

11. Marker Frequency =

12. Marker Amplitude =

13. Now turn the marker offset back
on by pressing
[ ZERO MARKER |.

£ '15&1& example, Marker Fréquencyis

Making Measurerments

8 [ MARK&R TARG ET] willbe used again. to measure the
- 3°dB bandwidth Alsca as each 3 dB point-is -
*measured, record the absolute frequency - and
amphtude of both 3 dB points. ‘These: Vaiues are
. needed for: a later example where. hmxt Imes Wﬂl be-

= :constructed usmg the Imrnt tabie

: S_.}ND‘EE.’, that the target vaiue is = 3 00{} dB as shown '
on screen 11;1 the data entry block D e

+10.18075 MHz and Marker Amplitade s~ 3_ e

_ _- - 4 534 dB (Ielativc to the reference ievel)
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14. Then search for the other 3 dB
point by pressing
[ MORE ]
and change the search criteria to S T T e e

15. Press In this example, the 3 dB bandwidth is 13.75 kHz.
[ MKR = R TARG ] R N R
and the offset marker readout
shows the 3 dB bandwidth. See
figure 2-20. Shape factor may
now be calculated.

EVEL  /Div OFFSET. 13, 750 Dbtz - MR
fa£r]

H
0BG 10.000aB Al (UDR ~0.190a8 ROLCTARD

o o e ot MKR 5
£ T Ty s g [AEIPRS DY L Targ
! LARIER " TARGEY —
ol aopas |- T

MARKER

/ \ TARGET
SO —]

MKR -
DI1SCRETE

CENTER 10 187 S00 . 000m2 SPAN 100 000 060Mz o
AMPTD ©. Gdam RETURN

Figure 2-20, 3 dB Bandwidth

~60dBBW _ 63,500
~3dBBW ~ 13,750

Shape Factor = = 462
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16. Record the absolute frequency
and amplitude of the right 3 dB
point by pressing '

[ MKR ]
and toggle to

[ MKR OFST ON OFF ].

17. Marker Frequency = - These values will be used later in this example for
creating a hmlt table. In this example, the Marker -
Frequency is. 10 1945 MHz and“the Marker,
Amphtude is< 4, 534 dB (reiatwe to: the reference;
_ Ievel) ' '

18. Marker Amplitude =
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Passband Ripple

The next measurement is passband ripple. To make this measurement ALTERNATE SWEEP will
be employed to retain the frequency span given to trace one while viewing a narrower span with
trace two. When ALTERNATE SWEEP TYPE is selected, trace two starts out with preset values.
This means a different measurement set up is required for trace two, as follows:

I. Press
[ SWEEP TYPE |
in the SOURCE section. Then
press
| ALTERNTE SWEEP |

2. Press
[ TRACE 2 |
[ INPUT |
[AR]

3. To turn trace 2 on, press

[ DSPLY FCTN |
[ LOG MAG ].

4. Now trace two will be set to
similar settings as trace 1 except a
narrower frequency span will be
selected. Press
[ AMPTD |

0

{ dBm ].

2-32

E Alternate sweep ailows each trace to have different‘ L

‘Note the Wérning message “TRACE IS OFF” on
. __the screen and that OFF is bnght i the next menu.

'_f::'Selectmg any_ 'dlspiay :functzon has ‘;the? effect of - :
turning the trace on. Ali parameters for trace: tWO'
revertio defauit parameters 1ncludmg AMP'I"D =
©=10dBm) Smce AMPTD = 0dBm for trace: One .
““the HP. 357713 will change the amphtude OUTPUT ,
- level at the: begmnmg of each sweep. Noteclicking
-of amplitude relays. The HP 3577B uses relaysin
- the output circuit to deterrmne output amplitude.
Ifdeft rur
'f.regula_r
; -smgie sweep_ _:mode) after five minutes to reducei_":
“relay-wear. See SWEEP MODE SINGLE in. the._ ;
- 3REFERENCE section. g ¥ '

ing in a state that switches these relays -
he instrument will time out (sw:tch to

'The chckmg of the output relays w;ﬂ stop when the v




5. Press

[ FREQ |
[ CENTER FREQ |
10.1875
[ MHz ]
. Then press
[ FREQ SPAN ]
7.325

[ kHz -

. Press
[ SCALE |
and wait until trace two has
completed a full sweep before
pressing

[ AUTO SCALE |-

. Just to demonstrate the sweep
direction feature, press
[ SWEEP TYPE ]
and toggle to
[ SWP DiR UP DOWN 1.

Making Measurements

Thls sets: the frequency span to the center pomon

of the 3 dB bandwzdth

[ AUTO SCALE ] mli-evaluafe the valuesin aﬂ bms of
~ithe active trace to: determme the new scale. When
' the SWEEPTYPE is ALTERNATE, these values -
aremot updated, until the next sweep of the trace.
“If a change is made - that requires rescaling: (and

{ AUTC SCALE]is executed again), wait for the swéep:
- to finish before pressing [ AUTO SCALE ] Thetrace
:ion the screen wxi] bﬁ updated on- the sweep "

i _‘-Thxs isa. push push toggle softkey In th;s mstance '-

selectionof a different sweep chrection isused: only :

1o demanstrate the. use of the ff:ature Itis usefui '
- for testmg tha‘f the sweep time is not toe fast. If
the filter- Tesponse: changes on screen when: the- :
“ direction: is changed, the sweep time needs to be.
. Ionger For other uses; see SWEEP DIRECTION- _
,;_'hsted under SWEEP TYPE inthe REFERENCE_ :

section: “Note that settmg up a second trace zs only
- .required when altemate sweep is: used '
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8. Now the measurement set up for
the second trace is complete and
the bandpass ripple measurement
can be made. Press

p ZERC} MARKER } moves the tmangular marker tothe

-___;posmon of- the regu}ar marker. -

~“The magnitude

f.mformatxon in the MARKER Block for frace two §
LS now: mdwatmg the measured passband rlpplc for

MR
REE L

MER -
START

MIKR =
STOP

MR GEST
* BRPAN

MR >
MAK

ik .
{_:m]mn-.

[ MKR - ] : 'thzs f' Iter See_figure 221
[ MKR - MAX] ' i
[ MKR ]
[ ZERO MARKER ]
[ MKR - ]
[ MKR - MIN I
REF LEVEL Dt MARKER 10 186 GO0 . 000Mz
CG.c00as8 10.0C0408 MAG CUDF) ~1.717g8
-1, 50008 C.100¢B CEESET 3 £61. 0630z
LMAGCAYRY - -0 3T SaE T
™
e [T [
;\‘“\h L~
Trace 2 is FPassband \‘// ,\X/
“wM»mﬂ/M
]
-
CENTER 10 187 S00.000Mz SRPAN 100 000.000HE
CENTER 10 87 300.000Mz SPAN 7 O32%.000HZ

MORE

Figure 2-21. Passband Ripple
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Passband Insertion Phase

The next measurement will be phase in the passband. To do this the sweep type will be returned to
linear (the default type) so that the frequency span of trace two is the same as that of trace one.

1. Press

{ SWEEP TYPE ]
[ LiN FREQ SWEEP ].

2. To quickly set up trace two, the

input definition for trace one will
be copied to trace two. Press
[ INPUT ]

[COPYTrc1» 2]

. Press
[ MKR ]

[ MKR OFST OFF ]
[ DSPLY FCTN |

[ PHASE ].

. Moving the marker (with the
knob) allows phase
measurements to be made at any
point on the trace. Data may be
read from the marker block for
trace two. The vertical parts of
the trace represent 360° phase
wraps.

 This also normalizes trace two.

-"’I’he LED over [TgA(;E 2 ] mdicales that: ‘trace two
is dctive and therefore the: keys ;ust ‘pressed-
effected trace two only:” Trace 2 now shows. the- )
. '.passband msemon phase ' :

; ';"San_ce the HP 3577B stores data in compiex form
| #180° is the range these values may:have when
mterpreted as phase mfermatmn Note that trace
o twowilkbe n01sy in the same area as trace-one; due
- to extremely Eow sxgnal Ieveis See ﬁgure 2~22
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REF LEVEL DIV MARKER 1C¢ 194 S00. 000Nz LCC
0.Q0C0w8 10.0000B MAG UDE ) -k BT AR Mas
[s) OC!EQ -’-S.O{}Odeg MARKER 10 194 200 4000H=z
FHaSE CgnEy 174‘654GEQ
=
[
A
AN
1
‘\
T
.

CeAmsE
\ \\
]

POLAR
—
T REAL
\ IMAG
¥
\ |
\ \ SWR
i
] 1
DELAY
CENTER 10 187 3500 000H2  SPAN 100 000, GopMHe
AMPTD 0. 0cBm GFER

Figure 2-22, Bandpass Filter Magnitude & Phase Response
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Group Delay

The next measurement is group delay. The DISPLAY FUNCTION menu should still be displayed.

1. Press Nmte that the softkey labeled DELAY changes o
[ DELAY ]. DELA‘Y APERTURE. .
2. Press
[ SCALE ]
[ AUTO SCALE ]

so that the trace appears as large
as possible without clipping the
upper and lower boundaries of
the graticule.

3. Now press . [DELAY APERATURE ] displays the menu of selections

[ DSPLY FCTN ] - for group delay aperture: (the change in frequency
[ DELAY APERATURE ] over Whlcb the change-m phase is measured) '

IQ%GFSPAN]- :_:.. T : ) :
-';_‘:f:iDELAY aperature mformatxcn (shown below the: :
 graticule) changes when different percent- of-span
- selections are made The DELAY mformatlon- :
b ii;f-appear on
:3;§funct30n is DELAY is seiected See ﬁgure 2 23 '
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REF LEVEL
0.006d8
40 . 00QuSEC

s R MARKER 10 194 000, 000H2

1R, O00TB MAG ( UDF ) ~3.14308
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Figure 2-23. Bandpass Magnitude and Group Delay
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Limit Test

Making Measurements

This section will demonstrate how to test the bandpass filter to upper and lower limits. These limits
are drawn on the display by entering values in a limit table where each row represents a line
segment. In this example an upper and a lower limit line will be drawn above and below the 3 dB
passband of the filter using the 3 dB marker values recorded earlier in this example.

Creating a Limit Table

1. Before defining the limit table,
trace two will be turned off and
trace one will be made active.
Press
{ TRACE 2 ]

[ DISPLY FNCTN |
[ OFF ]
[ TRACE 1 ].

2. To create the limit table, press

[ MKR |
[ LIMIT TABLE ].

3. Start the limit table from scratch
by pressing
[ LIMIT CONFIG ]
[ CLEAR TABLE ]
[ RETURN |
The display should look hke
figure 2-24.

?.:'LIMIT also .appears ahove the { MKR ] keyon the :ﬁ.}

from panei Nonce the hmxt tabie on screen;iSmce_

be a lower iimxt The X- START frequency is a]so: 3
1-5 g bnght and z_s shown agam above the table mth the; )
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j x L START EREQ
A3 OOOHz ;-.

Trgca : L.fﬂ"t'].;f:f_ "i"'e:n;t:iéf-é":':” i

X START
CPREG

Y¥-START

X~3TOP
FREQ

Trowk: o START x;s?4éfg;knézop-;]j#egvap'gUL; v.sTOR

[ B AR T ST S

w

UPRER
LOWER

DELETE
ROW

LimrT
CONF | 3

ADD NEwW ROWS AT BOTTOM.

USE UP/DGWN ARROW KEYS TO SELECT ROW.

RETURN

HERERNER

Figure 2-24. Trace 1 Limit Table

4. Change
[ X-START |
to the first 3 dB point frequency
recorded on page 2-29 plus 500
Hz. For the bandpass used in this
example, the x-start frequency is
10.18125
[MHz |

5. Press
[ Y-START ]
and enter the recorded marker
amplitude on page 2-29. For the
filter used in this example, press
~ 4,534

[uNITS |
to terminate the entry.
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'__ﬁjf_":For exampie,_‘ 1f 'the recorded marker frequency -
<+ valueon page 2.2 s,rl'O(? kHz,; enter 100.5 kHz.
-Enter the value usmg the numerzc keypad and the_-
71'}f.‘appropnate e :

] | :NITS assumes the cur renty-axis scale of the trace -
o §spec31ﬁed forthe | :
= for _TRACE 1




6. Press

[ X-ST0P ]
and enter the second 3 dB point
frequency recorded on page 2-31
minus 500 Hz. For the bandpass
filter used in this example, the
X-Stop 1s

10.184

[ MHz ].

. Press
[Y-STOP ]
and enter the same marker
amplitude as [ Y-START ]
(—4.534 units for this example).

. Check for where the limit was
drawn on the display by pressing
[ LIMIT CONFIG ]
and toggle to
[ LINES ON OFF |
Press
[ RETURN ] (twice)
and look for the limit on the
display as in figure 2-25.

2 iThe limnit fine will appe_ar
-_the 3 dB passband_of the ﬁlter

Making Measurements -

If no- frequency and amphtude vaiues were

: f‘lAbsolute vaiues need to be used as entrzes in’ the._
“limit table. To record the absolute frequency and: -
g ;3amphtude of the marker the marker effset needs' _'

Thzs assumes the bandpass filter used has aflat

3 dB- passband It it.does not,’ enter the- marker' .
;_amplltude of the second 3 dB 1 don
: 'é‘page,2

small llme }ust under ..j '

i REF LEVEL
G.O00Cds

MARKER 10 162 500. 000Kz MARKER
MADG UDR )

-~ 1.7 AG0B POsn

j MARKER

i

f:ﬁ::ﬁ\ Track 1 oN OFE
{ ‘MAQK:R POsN

Lower Lmif Line

ZERT

MARKER

MER GFEST
ON gFEE

MARKER
QFFSET

EREQ

QFFSET

MKR TP,

O OFF

CENTER 10 187 S00.000R=z SPAN 100 005.000HZ LMY
AMPTD . GoBm TABLE

Figure 2-25, Lower Limit Line for 3 dB Passband
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9. If no limit line is seen, it may

coincide with a graticule line
making it hard to see. To check
for this, turn off the graticule by
pressing

[ SPCLFCTN ]

and toggie to

[ GRAT ON OFF .

If a limit line still cannot be seen,

check that the lines have been
turned on by pressing
[ MKR ]
[ LIMIT TABLE ]
[ LIMIT CONFIG |
and toggle to

[ LINES ON OFF J.

10. Now the upper limit will be
entered in the limit table. Press
[ MKR ]

[ LIMIT TABLE |
Use the

[4]
key to move the table cursor to
the next line down.

11. Press

[ UPPER ]

to define an upper passband limit.

This limit will be drawn 6 dB
above the one just drawn. Press
| X-START |
and enter the same value as the
X-START frequency in the first
row, Press
| Y-8TART |
and enter either an amplitude 6
dB higher than the amplitude in
the previous row or 0 dB,
whichever is lower. Press
[ Y-sTOP |
and enter the same amplitude
value.,
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- T the limit ling just created is not drawn withinthe
passband ofthe filter, modify the X- START/STOP
and Y»START/STOP frequencxes as needed

:E.':Note that the [ x-smp ] frequency from the row
'above is automattcally entered as: the [ % STAS? 1 .
: and [}(-ST{}P } frequenc:es of the new TOW.. These__ :

;llz'fi'consecutzve hrmt 1 segment values fmt: _
;;f';-muitz-segment hmxts .However, thls exampie wﬂf
G mmply demonstrate smgle-segment limit _lmes :

_:E Note that [ x STBP already has the: lesire -vaiue- ]
i entered since 1t was copled from the row abcve_ __
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12. Press  The table s now complete a5 shown in figure -
C226A0 E

[ RETURN ]
and check for the new upper limit
similar to the display shown in
figure 2-26B. The graticule may
have to be turned off again to
view the new limit. To do this,
press
[ SPCLFCTN ]
and toggle to

[ GRAT ON OFF ].
Turn the graticule back on after
viewing the new limit.
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Upper Limit Line ot C dB
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USE UP/RDOWN ARROW KEYS TO SELECT ROW.

ADD NEW ROWS AT

BOTTOM.

X-ZTART
FREQ

Y -3TART

X-STOR
FREQ

UPPER
LOWER

DELETE
ROW

LtMIT
CONF G

RETURMN

Figure 2-26A. Limit Table Complete

Fd s ER" MARKER 10 182 S00.000kz
10.00098 MAG{UDF -1, 7%6dB

f ﬂroﬁg_j 3

4 VARER LENVELE

Figure 2-26B. Upper and Lower Limits Displayed
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Limit Test Evaluation

1. Now the filter will be tested to : Note the bnef message “COMPUTING LIMITS”'_ L

the upper and lower limits just -on the: dlsplay ‘Then a'*P ASS” message should”
created. Press . appear in the upper ieft corner of the dzsplay as 1 .
[ MKR | '_ fgurez 2’7 ' ‘ it

[ LIMIT TABLE ] o e

[ LiMIT CONFIG |
and toggle to

[ EVALUATE ON OFF |.
To start the test, press

[ RETURN | twice.

REF LEVEL s RY MARKER 10 1%2 $00.900rz MARKER
2.0C0aB 10,00048 MAG L UDLE) ~1.737uB FOSN

" e - MARKER
dPasss rec oM OFF
4 T — MARKER PASN Pe———

/ ZERD

MARKER

// MR OFEST
AN OFFE

MARKER
OEESET

FREQ

\\\\ OEESET

MR CRL
ON COFF

CENTER 10 8Y 500.000Hz SPAN 100 000 000HZ LiMiT
AMETD C, 0oBm TagLE

Figure 2-27. Bandpass Filter Passes Limit Test
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2. If the filter passed the limits, 'f:If the message says “FAIL I” from the start, it
cause it to artificially fa:l by - means the limit lines have sxmply been drawn: 100
pressing _ 0 "Z-:close to: the 3 dB passband of ihe pamcular f iter_ e
[ INPUT ] : e

ﬁbemg used for the example

[Al

As the sweep completes, the
analyzer should beep and display
the “FAIL 1” message meaning
TRACE 1 has failed as shown in
figure 2-28. To cause it to pass
again, press
[ INPUT ]

[ USER DEF INPUT ].

The Limit Table developed in this example now becomes part of the instrument state and is
preserved when [ INSTR PRESET ] is pressed. Do not press [ INSTR PRESET ] if continuing to the next
example. See the LIMIT section in the Reference Chapter for more information on limit testing.

i
REF LEVEL FEnERYS MARKER 10 192 SO0.000Hz I E
2.000a8m 10,000a8 MAG ¢ A ~24.908dEm :
N
¥ N PRI — TFQC“ 1
ST Lt — T
3 Bl p— NEUT
Yar ——
B
— e
/ ALR
BiR
DATA
REG
USER DEF
INPUT
CENTER 10 187 500 000Mz SPAN 100 000 .000Mz COPY
AMPTD 0. 0d8m Troe 2+1
S

Figure 2-28. Trace 1 Fails Limit Test
(Artificially Induced)
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Discrete Sweep Measurement

The bandpass filter will be measured at several discrete points defined by the Discrete Sweep table.
There are several ways to build a Discrete Sweep table and some of them will be illustrated in this
example.

Creating a Discrete Sweep Table

1. Press
[ SWEEP TYPE |.
2. Press t ; .
[ DISCRETE SWEEP ] entries in it. To clear it, press
and the [ DISCRETE TABLE ] key DISCRETETABLE}
appears below it. If the table is CLEAR TABLE] -

clear of entries, the HP 3577R
display should look like figure
2-29.

REF LEVEL ArARY MARKER O.00GHz LN FREQ
2.000dB 10.600dB MAG E UDF ) -9, 244d8 SWEEP

ALTERNTE
SWEEPRP

I e LGG FRED
SWEEP

DISCRETE

TABLE
START C.000HT ET0F 0. 000Hz SWFP OIR
AMEYTED 0. 0d8m UP DOwN

Figure 2-29. Display Resulting From a Clear

Discrete Sweep Table
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- FREGQ
St i
DUSCRE
0000z
: STEP &
S S INSERT
g Sweep “Tabile :
o 'FREQUENCY'{IE§3 '_R5538w:.dsgxfutﬁs o TrEERT
e o0 000 U iz g nossEC
2 2,000 1 kHz 0.004iSEC DELETE
3 ROW
4
s CLEAR
& TABLE
7
g
Q LN Swis
16 0 ISCRETE
CPREGY CRES BW' CSWEEP TIiME® SELECT
COLUMN UP/DOWN ARROW KEYS SELECT Row, RETURN

Figure 2-30. A Clear Discrete Sweep Table

3. The Discrete Sweep table can be
edited in several ways. To get a
quick, coarse view of the trace,
the [ LIN SWP -» DISCRETE | feature
can be used. It fills the table with
equally spaced frequency points
between the linear sweep start
and stop frequencies. Press

[ DISCRETE TABLE ].
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"'The'_-REs BW and SEmING columns are.
utomatnc&tlyselected as 100 Hz and 037 seconds, g
. respectweiy Narrower{ RES Bw]and shorter
[ DISCRETE SETTLING ] times can.also be entered-ji'
manually See the DISCRETE SWEEP section of
hapter for more' 'nformatzon

4. Press

[ LiNSWP - DISCRETE ]
and note the submenu that allows
selection of the total number of
frequencies or rows desired in the
table. Press

[ 11 POINTS ]
and observe the additional
frequencies in the table as in

figure 2-31A.
—_———
DI SCRETE 3
FREG
FREG
STER
Discrete Sweep —————
ROW| FREQUENCY (Hz) | BES 8w | SETTLING vl ]
B0 93T 500 000 | v v 1 G c.
Sz 1074847 860,000 160 He ©.037%EC DELETE
3 16 157 5006.000 109 Hz o.037SEC ROwW
4 10 167 S00.000 100 Hz o.037SEC
5 T0 177 500.000 | 100 Hz 0. 037SEC CLEAR
& 10 187 S00.000 100 Hz ©.03VSEC TABLE
7 10 197 580.000 100 MWz 0.037SEC
8 10 207 5G0.000 100 H2 0.037SEC
® 10 217 S500.000 100 Mz 0. 0375EC Ao SwBw
10 10 227 520.000 | 100 Mz 0.0375EC DISCRETE
TEREQ® TRES Bw' CSWEES TIME' SELECT ]
COLUMN UFP/DOWN ARROW KEYS SELECT ROW. RETURN

Figure 2-31A. Discrete Sweep Table with Entries
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5. Press . Frequencies can also be enfered manually by using

[ RETURN | TR T
and observe the discrete sweep
display as shown in figure 2-31B.

REE LEVEL F IRy MARKER 10 137 500.0C0Hz LiN FREQ
2.000d58 0L 000HE MAG{UDE ~-82.373aB SWEER
- T e i ALTERNTE
. ; el =
SEAES SWEER ]

LOG FREQ
SWEER

7 Y
SWEE

Cw

UDISCRETE LY
i SWEER

CISCRETE

TABLE
ETART 10 137 S0Q. 000wz SYO® 10 237 500.000Hz SwP DR
AMPTD C.CdBm WP GOWN

Figure 2-31B. Discrete Sweep Display

2-50



6. The next example will show

another way to add frequencies
that are equally spaced using

[ STEP & INSERT ]. This key is
closely tied with the [ FREQ STEP ]
softkey which sets the spacing
between new frequencies to be
added with [ STEP & INSERT ].

. Press

[ DISCRETE TABLE ]

[ FREQ STEP ]
and enter

2

[ iHz |
using the numeric key pad. Press
the
[ § ] key and note the movement
of the cursor in the table. Move
the cursor to any row.

. Press

[ STEP & INSERT ]
and note the additional frequency
in the table. Press

[ RETURN ]
and check for the additional point
on the display as shown in figure
2-32A and 2-32B.

:;‘ ;.Note that the hmlt lmes defmed in 1 the. prewous';f;;

Making Measurements

notmeable frequency” ddmon onscreen.

::';5;‘ 'sectlon are. stﬂi dmpiayed and the! PASS indicator
15 stlll vahd The hm,;ts are compared to 'e_‘
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2-52

SERETELFRED
Q- 179 550, 00N

screfeiSueep T

- Row] FREGUENCY | Tzl | RES HUSETTL NG|
1 10 137 S00.000 100 Hz 0.0375EC
2 ¢ 147 BO0. Q00 100 Hz O.037SED
3 10157 S496.,000 0. 037sEC
4 10 167 S00.000 0.037SEC
5 500 .000 0.037SEC
: {00000 Crblgaraeriy
sadloos o 0BTREL”
%00 .000 100 H ¢.Q37SEC
500.5G60 106 Mz 0.0373EC
S00.Q060 00 Mz Q.CRTSEC

"EREQY TRES BwW” TSwEEP TIME® SELECY
COLUMN UP/DOWN ARROW KEYS SELECT ROW.

QISCRETE
FREG

DELETE
FRCHA

CLEAR
TABLE

LN SWP
OISCREYTE

RETURN

Figure 2-32A. Step & Insert Used to Add

RES LEVEL fA*R Y
Z.000d8 1G. 00008

T S

START 10 137 S00.0GO00Hz2 STOP 40 237 500.000Mz
AMPTS 9. 0dBm

LN FREQ
SWEER

ALTERNTE
SWEEP

LOG FREQ
SWEER

AMPTD
SWEEP

Cw

O1SCRETE
TABLE

SwWP DR
U DOWMN

JPTER———

Figure 2-32B. Corresponding Frequency Added




Making Measurements -

Note The DISCRETE SWEEP and LIMIT features can be used together to quickly
measure critical frequencies, compare those frequencies to a limit and set the
PASS/FAIL indicator. This feature combination can be useful for reducing test and

data transfer time to a computer. However, each feature is totally independent of
the other.

The discrete sweep table developed in this example now becomes part of the instrument state and is
preserved when [ INSTR PRESET | is pressed. For more detail on DISCRETE SWEEP sce the
SWEEP TYPE section of the REFERENCE Chapter.
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Amplifier

Amplifier

Gain Compression

Connect the amplifier to the HP 3577B Network Analyzer as shown in figure 2-33. The receiver
inputs will begin to overload when the input signal level is = 0.0 dBm receiver attenuation = 20 dB;
overload occurs at input signal levels = 20 dBm with receiver attenuation = 0 dB). The amplifier
used in this example has a gain of approximately 30 dB so 30 dB of attenuation was added to the
circuit between the amplifier and the receiver input.

C oooo|co o0
C Oooo|loooo

Noooo

BUDE
710000

OO0

(

o000

(=
=)
5)
(@]

‘s “*"‘j
i 30 dR
s SO == :

Figure 2-33.
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1. The amplifier will be swept with a
ramping source amplitude from
—40dBm to 0.0 dBm at
100 MHz. Press
[ INSTR PRESET |
[ SWEEP TYPE )

[ AMPTD SWEEP ].

Making Measurements
Amplifier

Note the aEph 'numenc mformanon under the ',
gl‘aticule;.;:__;_: e L

Note

¥

This feature will time out (change to [ SINGLE | in the [ SWEEP MODE | menu) after
five minutes of continuous sweeping to extend the life of the switching relays in the
output of the HP 3577B. Single sweeps may be triggered with the

[ TRIG/RESET | hardkey or [ CONT ] sweep may be selected for another five minutes.

2. The plot shown in figure 2-34 is
output level versus input level.
To display gain compression
(input versus gain), the trace
must be normalized.

Ievel out:- Normahzatzon stores a measurement. 3'1
f '_taken wuh a BNC barrel in piace of the’ amphﬁerf_f'-”_
. “and then redefines the [INPUT ] to be the old :nputg? .
2 deﬁmtzon dmded by the stored trace Tbe trace s

Input = R

REF LEVEL oIV \\xﬁ*MARKﬁR_15.0d$m LIN FREQ

«5.000g8m 5. 00008 MAGER L ~13.224a8m SWEEP
AL TERNTE

SWEEP
LOG FREQ

SWEEP

/
/ iAo
//
//

] W
D:SCRETE

SWEEP
START -1G. DaBm ETOF 15.0dBm SWP DR
FREQ 100 000 000.000Kz U DOWN

Figure 2-34. Amplitude Sweep of an Amplifier
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Amplifier

3. To normalize, press RO Tk e
[ MEASR CAL ] e
in the DISPLAY FORMAT
section. Replace the amplifier
with a BNC barrel, and wait for a
full sweep.

4. Press
[ NORMLIZE ]
and replace the BNC barrel with
the amplifier.

5. Press : I*-The gam is constant where the trace is. levei and s

[ SCALE ] - in compression whiete the trace roHs off. ‘Now the :

[ AUTO SCALE J- - marker- will’ be used to mcasure: tbe 3 dB‘:;:'

:;"-‘.‘compressaon point.* SRR =

6. Press -;Nc_te-fﬁha_tf th*:: m_arker iarget_rvalue';is_‘w 3dB.

(MR SN RN R A MR
[MKR— MAX |

to move the marker to the point
on the trace with the largest gain
value. Now an offset marker will
be used to find the 3 db
compression point. Press
[ MKR ]

[ ZEROC MARKER]
[ MKR > |

[ MORE ]. o AL _ A _

7. Press The marker mformat;on block now contams t =

[MKR - R TARG ] span over whxch the amphﬁer has a gamf;f.;
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Compression Range

UBF =

R/D1

Making Measurements

REF LEVEL /0w OFFESET 1 van .

-6, 500a8 1.00Ca8 MAG CUBEY.. -3.005q8

FTAR

[

~itH

N

STARY -10. CdBm
FREQ 100 000 GGCO.O00HZ

ITOP 15%.0c8m

MK&R =
L TARG

MARKER
TARGET

RETURN

Ampilifier

(-

Figure 2-35. Gain Compression of an Amplifier
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8.

To display the 3 dB compression
point in absolute terms, press '
[ MKR ]
and toggle to

[ MKR OFST ON OFF ].

The marker mformatxon bfock wﬂi change from_---;-_: -
OFFSET " to ' MARKER mformat]on.  The
MKER magmtude it the mput Ievel at ' G

ﬁgure 2 36

REF LEVEL DI MARKER 6, adBn 1 MARIKER
-&.500dB 1.000a8 MAG (uDET

-8 20548 POSN

Tracp 1 GN OFF
MARKER PO N —

MARKER

ZERD

MARIKER

MKR OFST
ON OFF

MARKER
QFESEY

AMPTD

OFFSET

MKR P

ON QFF

START -10.0dEm
FREQ 100 200 000.000Hz

S5TAP 1%.0d8m LiMIT

TABL

m

Figure 2-36. 3 dB Compression Level

This test may be run again at other frequencies for more thorough testing of the amplifier.

2-58



Making Measurements
tow Pass Filter

Low Pass Filter

Note This section assumes use of the HP 3577B Option 002 Three-Channel Network
# Analyzer. This option is recommended for use with the HP 35677A/B S-Parameter
Test Set.

Connect the HP 35677A/B S-Parameter Test Set to the HP 3577B Network Analyzer and connect
the low pass filter to be tested to the HP 35677A/B as shown in figure 2-37. The low pass filter used
in this example has a — 3 dB frequency of 50 MHz, but the methods used to measure its
characteristics are the same for any low pass filter.

The HP 35677A/B is a convenient accessory for making ratio measurements of transmission and
reflection scattering parameters. The test set has two configurations: FORWARD and REVERSE,
indicated by two LEDs on the upper left corner of the front panel. This configuration is controlled
through the HP 35778 Network Analyzer by defining the INPUT. Figure 2-38 shows the test set
block diagram for each of the two configurations.

— 0T T 5T Ts s
~ ° o TE cmr LmEs
- C O O \
- . E = °
T EH T
L*__—:j o s ﬂ EE
. Z . TEEE LEE
i 5 o)
’ = (& I
e o T o TTTRETOTT
X
— =
e T 1 & o

—=hE LPE

Front Ponet Conneclions (4} Rear Panel Conneclions %

Figure 2-37. HP 35677A/B Connections
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PORT 3IAS PORT

o I
=N ol
i
= U T = = ] =§
U u INPUT =4 A -B \—J U NPT =4 A B
PORT 1 FGRT 2 PORT 1 PORT 2
NPUT
. S1=A/R - SAZ2=AMR
FORWARD S21=8/R REVERSE S22=B/R

Figure 2-38. HP 35677A/B Configuration

The purpose of this measurement exercise is to demonstrate the use of the HP 35677A/B
S-Parameter Test Set and the HP 3577B Network Analyzer to characterize a low pass filter. The
test is organized as follows:

1. Set up the measurement

2. Measure the insertion loss

3. Measure the insertion phase

4. Measure the passband ripple

3. Measure the stop band rejection
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Measurement Set-up

1. Press
[ INSTR PRESET }.

- follaws

] 'S_TAR-TFRE(_?_:‘ '  | ook -

- | SOURCEAMPLITUDE - | +15dBm. |

| INPUT {both traces} 3 5821 '(same asB/R). ol
LENGTH R : 1 300 meters '

Making Measuremenis
Low Pass Filter

Wlth the HP 35677AfB S Parameter Test Set

ccmnected tothe HP3577B. Option 002 via the rear:

panel cable; IT\ISTR PRESET parameters dszer as:

. [ INSTR PHESET] always dlsplays the [ NPUT ] menu.{ i

-Note that Syji is bnght i the menu. ‘This mdzeates-]

.Qf‘.;f.that it is the: active INPUT definition of - thef_;_"
1 seiected trace Aiso note the: entry block shomng;f’_

 that the inputis B/R. This indicates that 821 isthe
' 'same as B/R with the test set in the: RWARD .
conﬁ guratlon. Sec fis gurs 2ﬁ Hin

REF LEVEL
0.000cE

RV

MARKER 100 050 000 GOGHz

10. 00008 MAG(S5Z1}

~20.39%4B

Nicace
HEN Ve

fﬁ.

JHBYRE L

¥

START 100 QGO. DOGHZ
AMPTD 15 . CdBm

BYOF 200 000 000.CO0HZ

522

OATA
REG

LSER DEF
ENFUT

COPY

Trg 2%

2. The low pass filter will be
displayed using logarithmic
frequency sweep. Press

[ SWEEP TYPE ]
[ LOG FREQ SWEEP ).

Figure 2-39. S-Parameter Input Menu

~ Note that

the . screen .
nnotatxon sbown across - Ehe bottom of the :
-ratacule See f:gureZ 40 L e

mc]udes frequcncy
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Low Pass Filter

REF LEVEL v MARKER 4 472 136.000MZ LIN FRED
G.o00ds 16. 000408 MAGLSZ 1) ~3.7524dg SWEEP
ALTERNTE

| SWEER

Cw

DiSCRETE
SWEEPR

00K ™ 10M 1a6M
START 100 000G.000HZ STOP 200 C0GC 000.000HZ

Figure 2-46. lLog Frequency Sweep Type

Note

If the [ FREQ ] or [ AMPTD ] parameters are not giving a proper display, change them
now so the display looks similar to figure 2-31. Only two data entry parameters exist

* in the [FREQ ] menu when the [ SWEEP TYPE ] is [ LOG FREQ ]: [ START FREGQ | and

[ STOP FREQ |. (FULL SWEEP is an immediate execution command instead of a
data entry command).
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3. The trace will now be
normalized. Press
[ MEASR CAL ]
and replace the device under test
with a BNC “barrel” (BNC(f) to
BNC(f}) adapter). Wait until the
next sweep is complete before
executing the next step.

4. Press :;i;fThe.normahzanon procedurestores th tracethhz--f.
[ NORMLIZE ] the barrei and redefmes the INPUT to be the
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Low Pass Filter

Insertion Loss

1. Replace the BNC barrel with the

filter to be tested.

2. Move the marker to any part of
the trace with the knob (must be
in MARKER mode) to measure
insertion loss. See figure 2-41.

REF LEVEL v MARKER 1 946 $13.738Hz
G.o00qs 16. 00068  MAGIUDE) -3.5035a8
. NORML | ZE
[femrfent CSHORT Y
GNE PORT
PART CAL
\/ ONEE PORT
}, EULL CAL
100K 1M 3OM +o0M
START 100 099G, G00Hz STOF 200 000 000.GO00Mz
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Figure 2-41, Measurement Calibration Menu




Insertion Phase

1. The insertion phase will now be
measured using trace two. Press
[ DSPLY FCTH ]
[ TRACE 2 |
[ PHASE ].

Then press

[ INPUT ]
[COPY Tret » 2]

2. Press
[ SCALE ]

3. The knob will now be used to
redefine the value of REF
LEVEL. Press the unlabeled key
above the knob. This key press
should put the knob in ENTRY
mode, so that it may be used to
modify the value of the active
data entry softkey in the menu.
Turn the knob counterclockwise.

Note that the trace appears 1mmed1ately No new::_
. data needs to be collected (no sweep is reqmred}rf‘-

Making Measurements .
Low Pass Filter

- for trace two to be displayed as PHASE. Each
: vemca] part Of the phase trace represents ajump .
Cof 360" from - 180" to +180° Tl:us is caHed phase-ﬁ o
wrap R LR _ R

5 Note that REF LEVEL is bnght in the meny.
i '-Reference level - s the ‘measured. sxg‘nai level
-'represented by the dashed line.: For PHASE, thzs": i
" line appearsat m1dscreen ar may be moved upor
o down by changmg the value of REF POSN}

3 As the trace moves toward the top of the gratlcule ;
- note the changing value' of REF LEVEL i the
entry black and above the upper left comer of the
gratxculc : B . |
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Magnitude Response
S
Phoss Re§p0ﬁ$e

2-66

'REE LEVEL Y /Dy MARKER 1 946 $172. 736Hz AUTO
T 0.ocomB C o 1G.CcoQeB MAGCURE -3.509a8B SCALE
FEPRQ000eg £5. 0000ey  MARKER 1 946 512 TiaHz
. o FHASE (24 -10.37%9qeg .
g2 - LRER
— | o3 | L S LEVEL:
BEeE {EeEe [
> MR N - t7 L6 ea(%;
B e N P SR SR o |- X il
L S - I TRY
%#
1
i REF POSK
i
REF | INE
OGN OFF
} COPY
| SCL 142
i i !
100K 1™ 10M 160M
L START 100 00C.000Mz STOF 200 00O 000.000Mz

Figure 2-42. Low Pass Filter Log Magnitude
and Phase Response




Passhand Ripple

1. Returning to trace one, press

[ DSPLY FCTN |
[ OFF |
to turn off trace two. Then press

[ TRACE 1 ].

. Now a frequency span will be set
(using marker features) that
shows only the 3 dB passband of
the filter. Press

[ MKR ]

and move the marker to the left
edge of the screen. Press

[ MKR - ]

[ MORE }.

. Press
[ MKR - R TARG .

. Press

[ RETURN ]

[ MKR - STOP |
and the stop frequency is set to
the current marker position

(frequency).

. To change the input definition
back to B/R, press
[ InPUT ]

[S21]

f Note that [ MARKER maegr] is acti
]'Cdefauit value (shown m thf: ENTR
i;-sdB . a

Making Measurements -
Low Pass Filter

Nete the new value of magmtude for the marker
- Ifnosuch value had been found the marker would -
- not have -moved - and the screen message '
- “TARGET VALUE NOT FOU}E} “mmd;
:_':'3}313331‘ -:?:::_-:

j_f:_Note that the graticuIe is redrawn and that the':"::
frequency annotation changes to match the’ new
_:sweep. ' Also, note that this changﬂ in ffﬁ‘}“cncyé':f:
. requires renormahzauon or changmg the [ INPUT ] .f'
E fdeﬁmtion back tor B/R e

E T}us step changes the [ mpuﬂ deﬁmtlon fmm"
i B/R/D1toB/R. Smce the frequencyspan has.been:
changed, D1 should riot be used in the definition
- unitil i he ' easurement is re»normahze
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6. Press _ Thetrace displayed is the 3 dB passband of thedow " .
[ SCALE ] - aseBlter. s e e L
[ AUTO SCALE]
and note the change in the /DIV
value in the upper left-hand
corner of the screen. See figure
2-43.

REF LEVEL /DY MARKER 40 850 829.000H=z
-3.500u8 0.500aB MAGISZ) -5 . 6B50B
T i” T 1 REF
o o e e A LEVEL
BEELESYE]L s —
I pesdnE
] - ;oD
\\ ]
\\
| REF POSN !
SRR —
REF L NE- -
ON GFF
corPy
SCL 2o
100K ™ 10M
START 100 000.000WZ STUF 40 850 B29.000Mz

Figure 2-43. Low Pass Filter Pass Band Ripple
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7. To clear the screen of the entry This key may be used to disable data entry so that -
block and menu, press _unmtenuonal rotation of the: knob (m ENTRY
[ ENTRY OFF ] o ';:‘mode) 'does not modiﬁr a parameter L
in the DATA ENTRY section. S e oo

8. The marker may be used to
measure the passband ripple.
Make sure the knob is in
MARKER mode (see the LEDs
above the knob).
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Stopband Rejection

1. The frequency span will now be
widened so that the filter’s
stopband can be viewed beyond
the 3 dB point. Press
[ FREG ]

[ STOP FREQ ]
200

[MHZ ]

2. The start frequency will now be
changed to the -3 dB point. Press

[ MKR - |
[ MORE |
[ MKR - L TARG ]
This moves the marker left to the
—3 dB point.
3. Press : . Th:s moves the start frequency to the present
[ RETURN | - 'marker position (frequency). Note that the -
[ MKR - START ]. .':.f'frequency scale changed from log to linear. This -
: 5 "occuts any_tu_n_e_ STOP FREQ dwmied by START
FREQ is = 4. e
4. Press i 'Re;ectlon may be measured at any pomt by movmg'_ -
[ SCALE | “the marker to the pointof interest and readmg the .-

[ AUTO SCALE }- :""'va}ue in the marker mfermat;on black
Now the marker will be used to TR R RS ST TR :
measure the maximum rejection
of the filter. Press
[ MKR - ]

[ MKR = MIN]
and the marker information block
shows the desired measurement.
The display should look like
figure 2-44. '
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REF LEVEL SV MARKER . 147 184 758.3200H2 MARKER
0.000dB t0. 00008 CMAGUEYI Iiasz g rsgRln i OSSN

MARKER
Trace t AN OFF
IARKER . P

ZERG
Ry MARKER

N g

MR OFST
AN OFF

y MARKER

CEFESET

FREQ
OFFESET

MR P
N OFF

LIMET
STARY %1 090 S75.800Mz STOP 260 00U O00.000Mz TABLE

Figure 2-44. Low Pass Filter Stop Band Rejection
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Amplifier S-Parameters

Note This section assumes use of the HP 3577B Option 002 (Adds third receiver B). This
# is the recommended option for use with the HP 35677A/B.

Connect the amplifier to the HP 35677A/B as shown in figure 2-45. Fifteen volt power is supplied
by an external power supply. The amplifier used in this example has a gain rating of +25 dB from
50 MHz to 180 MHz. A 10 dB attenuator is used at the amplifier output to avoid overloading the
receiver input. The methods used here may be used to test amplifiers with different specifications.

{mmﬂm o =l -3 a k=
i LD OOOO||[CCEhOo0O
[ o Yo [ 1 | ] o

| (nlenTonlww

10 _dB §
e HE] AMP ATTEN ﬁﬁﬁ

Figure 2-45.
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The purpose of this measurement exercise is to demonstrate the use of the HP 3577B Option 002
Three-Channel Network Analyzer and the HP 35677A/B S-Parameter Test Set to characterize the
scattering parameters of an RF amplifier. The exercise is organized as follows:

Initial measurement set up

Measure Sy, forward gain and phase

Measure Sy, reverse loss

Measure Sy, input return loss and standing wave ratio (SWR)
Measure Sy, output reflection coefficient

Conversion of reflection coefficient to complex impedance

RV SRR
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Measurement Setup

1. Press
[ INSTR PRESET ]-

oo -N ote that the defauit INPUT defmluon is S21 (B/R
& testset’ FORWARD) when the HP' 35677AXB
* S-Parameter Test Set is connected to the i
- HP 35778 Network Analyzer.

Note If the amplifier was on when [ INSTR PRESET ] was pressed, one or more of the
6 receiver inputs may have tripped or been overloaded. A receiver “trip” occurs
when the receiver input switches to IMQ to protect itself from high input signal
levels. This switch occurs for signals = 1.1 Vpk The screen message:
INPUT_TRIPPED
Clear trip on [ ATTEN ] menu.

appears, lists the input(s) tripped and directs the user to change | ATTEN ] to clear
the condition. Note that the impedance softkeys in the [ ATTEN | menu will not
reflect the tripped condition. | CLEAR TRIP ] will be used after the value of

[ AMPTD ] is changed.

2. Press

[ FREQ ]
and note that [ START FREQ | is
selected (ready for data entry).
Press

50

[ MHz ]

using the numeric keypad. Press
[ AMPTD ]

0

{ dBm ].

3. The trip on the receiver input
cant now be cleared, Press
[ ATTER ]
| CLEAR TRIP ).
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. Next, the measurement will be
normatized. Press

[ MEAS CAL |

and replace the amplifier with a
BNC barrel and wait for one
complete sweep.

. Press
[ NORMLIZE ].

. Replace the BNC barrel with the
amplifier.

. Now the display scale will be
modified to best show magnitude
data for the amplifier. Press

Making Measurements
Amplifier S-Parameters

- Thisstores a trace in data register D1.and redefines
~ the [{NPUT ] to be. the old definition divided by the
- stored trace. Iftrace two had been actxve the store -
 would have been to D2, If [ INPUT} is pressed the
"5_§-nsw INPUT definition, B/R/D1, can be seenin the
“entry block. ‘Also note that the marker block has
- changed from MAG(Sz1) to MAG(UDF), where
- UDF is: the abbrewation for '_ user: defined -
';f:funcuon i

Note that the dashed lme rnoved from the top of

the graticule down to the cxghth dmsmn from the: =

: bottom
[ SCALE ] Lo

[ REF POSN ]
80

[%]
using the numeric keypad.

8. Press

[ REF LEVEL ]
195

[dB].

9. Change the graticule scale by
pressing
[\ ]
5
[dB]

 Now trace one is completelysetup. =~
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10. Trace two will be turned on and
set up to display phase

information. Press
{ DSPLY FCTH ]
[ TRACE 2]

[ PHASE ].

11. Copy the input definition of trace
one to trace 2 by pressing
- [ INPUT ]

12.

Magnitude—

2-76

[COPYTc1 2]

Press
[ SCALE ]
[ AUTO SCALE -

The display should look like

figure 2-46.

* A forward gain and phase measurement is next.

REE LEVEL RV
15. 06008 5. 000dB
-60.000geg  10.080deg

MARKER 125 00C 000 . 000HZ
MAG | LDF ) 21.233a8
MARKER 125 000 00C.000Mz
FHASE{UDR)] -481.3%4deqg

4

\\

N

Frase

START 30 $0C 200.000M2
AMPTD 0. 0gBm

STAP 200 QOO 000.000HZ

AUTO
STALE

REF
LEVEL

FOIV

RERE
POSN

REF L INE
QN DEF

jeiog g
SCL =2

PHASE
SLOPE

PH SLOPE
ON OFEs

Figure 2-46. RF Amplifier Magnitude and Phase of $21
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S21, Forward Gain And Phase

1. The display as shown in Figure
2-37 is the forward gain and
phase of the amplifier under test.
The markers will be used to
measure the amplifier ripple
using the offset markers.

ob with marker coupling off will.

2. First, the marker for trace one - Turning the knob with marker cc
will be de-coupled from trace - move > marker on the active trace.
two. Press GEL D e S
[ MKR ]

and toggle to
[ MKR CPL ON OFF ).

3. Press
[ TRACE 1}
[ MKR - |
[ MKR - MIN }
to move the marker to the point
on the active trace with the
lowest value.

4. Now the maximum point will be
found relative to this minimum
point. Press
[ MKR ]

[ ZERO MARKER |.
This initializes the offset marker

at the position of the regular
marker.

5. Press

[ MKR - ]
[ MKR » MAX ]

to move the marker to the point
of maximum value on the active
trace. The marker OFFSET
represents the total amplifier
ripple. See figure 2-47.
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REF LEVEL FoY ODFFSET ~97 435 000.000HZ MKR =
15, 0CoaR 5. 000uE MAG(UDF)‘_;'aqsqada.ﬁ- ;. EE LVi
-&0 000dey 0. 00Qden MARKER 12% 000 000.000Mz
PHASE (UDIF] 61, 357gag
MR
START
[ £~
N
MKR -
sTOR
~. MR
CENTER
A MKR OFST
-+ SPAN
MR -
MAX
MER -
MiN
START S0 900 000, 00CHz STOP 200 Q00 000.000Mz MORE

AMPTO 0. 0dBm

Figure 2-47. Measuring Amplifier Ripple




Si2 Reverse Loss

1. To set up the HP 35677A/B for a
TEVETSE measurement, press
[ INPUT ]
[s12].

QUTPUT

INPUT

rcz-éhgd to agree mth #1

@

Making Measurements -
Amplifier S-Paramsters

';'}'_:Thrs causes the test set to change o the.;-.-l
i REVERSE conf gurauon See flgure 2~48

he screen message

.O_MP 'I‘ESTSET POSITIONS .

§ éWIH appear Thxs message (mcomplete test set

: pOSIthnS trace two changed to agree with numbe:r: .
~ one)is caused by the change of INPUT for ‘trace
: '5 .one. “The old trace two INPUT" deﬁmnon had the
itestset couﬁgured FORWARD:. Sinice the testset’
~ can’tbe contigured bath ways at the same time, the
CHE 357‘7B Opnon 002 has changed the HP"
% 35677A/B conﬁguratlon tc REVERSE;;* nds;

F’UT

‘OUTPUT

@

SPLITTER

NPUT
512=A/R
SZZ2=B/R

REVERSE

|
|
“ W

Figure 2-48. S-Parameter Test Set
Reverse Configuration
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2. Now the measurement will be P e S P R e e
normalized and the display will be S SOMTL ST
set up to show reverse loss and
phase. Press
[MKR]
and toggle to

[ MKR OFST ON OFF }.
Press
[ MEAS CAL ]
and replace the amplifier with a
BNC barrel.

3. Press

[ NORMLIZE ]
and wait for a full sweep.
Replace the BNC barrel with the

amplifier.
4. Press : 'Trace oue zs set up Eor the’ magm
[ SCALE | reverse Iess i
[ AUTO SCALE 1. TR R e

ote that the I’\IPUT def’ nmon e entry biock'i '

5. Next, trace two will be set up to
display phase. Press ~has changed from B{R/Dl to A/RfDl '_I‘h_;s:li__
[ TRACE 2 | f"-;normahzes trace two. i i
to make trace two active. Press PR R SR

[ INPUT ]
[CoPYTrct1 - 2.

6. Press s -'Both.traces are: ready to make measurements wzthi'_ -

[ SCALE |
[ AUTO SCALE ]
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7. To make the markers for both ' Use the markers to measure reverse loss and
traces move at the same 3 reverse phase angle. See fi gure 2 49
frequency as the knob is turned, SRR kN :
press
[MKR ]
and toggle to

[ MKR CPL ON OFF |.

8. Press

{ TRACE 1]
to make it the active trace.

"-é%NO’[ICE: 'the ‘.alphanumenc mformaﬂen ahove the

REF LEVEL oV MARKER 425 000 000.000Hz MARKER
-1% ., 000cB & . 0D0uB AL -25.255%uB POSHN
T4, 000dag 10.0000eg  MARKER 125 Q00 0O0.000MHz
PHASETUDFE) 100 625deg
MARKER
Trace 1 G OFE
MARKER POSH
|_renmnn]
e ™ ZERD
MW MARKER
Magmi tude e e

MM / MK OFST

A P X ON OFF

it \

] \ MARKER

53 h [ R E— “i OEESET
L FREQ

GFFSET

MKR CPL

ON OFF

START S0 000 0QO.O0DGHMZ STOP 200 000 Q0C.QGGHEZ LIMIT

AMETD 0. 0dBm TABLE

Figure 2-49. Normalized Reverse Loss and Phase
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S11, Input Return Loss
Next, input reflection will be examined. This is possible through the use of the directional bridges of

the HP 35677A/B S-Parameter Test Set. In this example, full one-port calibration using three term
error correction is employed for maximum measurement accuracy.

1. Press
[INPUT ]
[S11]
Then press
[ MEAS CAL ]
[ ONE PORT FULL CAL |-
REF LEVEL DIV MARKER 125 000 000.000HZ CONT [NUE
~15_ 0008  3.000dB MAGIS11) -13.101d8 AL
7. Co0dey 10.000dey  MARKER 425 00O 000.000HZ ——
PHASE (UDF) - 166.080ceg
|
L/ pnefeoRT]T T T
_-yugu AT R ReT m———
X//’7VT-_EAVE”PGRK:1 cpﬁgj . o
Fe e ONTEINUE 1o inrasken |
ABORT
/ CAL
RN NG THE RO YR TRG DA TA ™™ e —
L REBISTERS: AND -Ugew,.:e;gzﬁ [ 2
T PERTT TS W T SELY
LR v - 0 B
L L . T ——
START SO 000 000 000HEZ STOP 200 GO0 0G0 .60CHZ
AMPTD 6. 04Bm

Figure 2-50. Screen Messages for One
Port Full Calibration
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2. Disconnect the device under test

from its input cable. Then press
[ CONTINUE CAL ]
After asweep, note the screen
message INSTALL SHORT ON
PORT 1. Install a shorted
termination on the input cable
where the device under test has
been connected. Press

[ CONTINUE CAL ]

- Replace the short termination
with a reference load and press

[ CONTINUE CAL ].

. Connect the cable back to the
input of the device and press
[ SCALE ]

[ AUTO SCALE .

. Now trace two will be set up to
display return loss phase. Press
[ TRACE 2 |
[ INPUT ]

[COPYTrc1 - 2]
{ SCALE ]

[ AUTO SCALE J.

. The maximum return loss (or
best impedance match) can be
measured on trace 1 by finding
the minimum magnitude. Press
[ TRACE 1]
[ MKR - |

[ MKR - MIN ].

'After a complete sweep and some more caiculatlon
" time, note the screen message
" CALIBRATION COMPLETE R

..INPUT“‘ “F2” CALIBRATED REFLECTION v :.";

. This message means that the INPUT deﬁmtzcm has -
- ‘been changed to the user defined funcnonFE See: .
C MEASUREMENT CALIBRATION he .
| _'REFEREN CE: sectlon for more detalis o

Making Measurements
Amplifier S-Parameters

e After a complete sweep and some calcu!atlon tlme
. note : the screen  message. INSTAL 3
'REFERENCE LOAD ON POR'I‘ L.

Input retum loss magmtude (tracc one) and phase &
- (trace two) is shown in ﬁgure 2-51. Measurements. g

- _maybe made with the markers by turmng the knob .
. to ‘move them along the trace. 'Marker datd
. appears in the marker mformatlon biack abeve the
;‘;f::gratlcule_'__ iR s o
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REF LEVEL EAnERT

MARKER 154 625 000.000Hz

~Z20.0C0cE 1C.COQuB AL TURE) -£9, 96338
180 .000deyg 30.000dgeg MARKER 154 625 00C.000HZ
PHASE (UDF 1E7 . 984dag
[ r\\%////
=~
e

s

START 20 000 000.000HMz
AMPTD 0. GdBm

STOF 204 C00 GOQ.000Hz

MR
REF LV,

MKR -
START

MIKE
STOP

MR >
CENTER

MKR OFST
» SPAN

MKR
MAX

MORE

Figure 2-51. Calibrated Input Return

Loss and Phase Response




Standing Wave Ratio

1. The return loss can be viewed in
another form using [ SWR |. Press
[ DSPLY FCTN |
[ SWR .

Notice the change in trace one.
The reference level (dashed line)
moved to the bottom graticule
line. This line represents a SWR
of 1 (or the best impedance
match). SWR units range from 1
to 11. See figure 2-52.

Making Measurements
Amplifier S-Parameters

It this case, SWR would [ 5
(USR-S
- 'where ESII{ is the magmtude of S}I

REF LEVEL o o MARKER 1647 ezs BOO - 008MZ. LOG
[eka} 10000 LU SWRNOS L0008 v B MaG
180.000ey 30.000dey THMARKER 154 625 000 p——————
PHASEIUDR) 13797
T L
MAG
PHASE
| e
— PO AR
I RE AL
tMALG
. ] piv—
el DELAY
START 50 Q0C 0000  OQ0Hz STOP 200 000 009.9 AGHz
AMPTD 0.0cBe CFE

Figure 2-52. SWR Display
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S22, Output Reflection Coefficient

1. Next, the output reflection
coefficient will be measured using

the HP 35677A/B in the
REVERSE configuration.
2. Press : ‘E’I‘h]s selects B[R as the mput w&th the test set n the:3 _
[ INPUT ] -;—REVERSE oonfguratlon S T
[s22]. e
3. Press ;i"ﬂns feature may be used w1th an open
[ MEAS CAL | | termination for. reﬂectxon measurements as well as

and disconnect the cable from the ; j"’W‘{th a BNC barre] for transmlssmn measurements T
amplifier output and leave the ' - : SRR
end of the cable open. Press

[ NORMLIZE ].

4. Reconnect the output of the ! :..‘fﬁote that oniy one trace may be on when using the :
amplifier to the PORT 2 cable. PO}LAR display function. ‘Frace twa is turned off i
Press ' fwhen P_OLAR i selected for trace one See ﬁgure
[ DSPLY FCTN ] _ _'2 53 e . -

[ POLAR | L

5. The display shows the reflection N ote t_ha_t_ ;he marker magmtude umts are m hnear-_ g

coefficient of the amplifier v units.  The marker may. be moved as descnbed E

output from 50 MHz to 200 MHz. ;'i_:'prevmusiy ts make measurements on the trace_
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FULL SCALE 1.0000 MARIKER 1S4 625 000, 0080Hz
FHASE REF C.0deg MAGUUDR ) TBLZ44E T
REF 208N 0. Odeg PHASE {UOM) 1321 003deg

START %0 C0O Q0C . 00O0Mz STQ™ Z0Q 000 04D.000H=z
AMPTD 0. Cgfim

LGG
MALG

[ S N
MALG

PHASE

REAL,
IMAG

SWR

DELAY

OFF

Making Measurements
Amplifier S-Parameters

Figure 2-53. Polar Display Function of Normalized

RF Amplifier Output Reflection
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Complex Output Impedance

Next, the reflection coefficient will be converted to complex impedance using the Smith chart
graticule. The marker units will also be changed from magnitude and phase to real and imaginary.

1. Press i.:--ThIS snftkey appears in: the { SCALE ] menu when
[ SCALE ] - the display function is [ POLAR | It toggles the
and toggle to " Smith cbart onand off Note. that the marker units

[ SMITH CH ON OFF ]. :change from MAG and PHASE to. Z MAG andZ .

PHASE, or 1mpedance magnltudeand phase Th:s
“omay be: changed 1o _r_e;_id_ _directly n rea] __and:é_'s';

':Imagmary units as' shown nﬁxt

2. Press 5 Thts softkey appears in the marker mcnu when the i‘;

[ MKR | * display function is POLAR. 1t toggles the marker
and toggle to :_3-_iumts etween Magmtude & Phase and Real &

[ MARKER M. R,I |- Imagmary units.” Note the correspondence;f'ﬁ?
betvveenthe Smith cha}:t gr he marker
©:units. See figure 2—54
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FULL SCALE 1.0000 MARKER 189 825 000 000Hz MARKER
PHASE REF 0.0deg LR EER, LT 205N
REF POSN 0.0deg oy =
MARKER
ON OFF
ZERD
MARKER
MKR QF3T
QN OFF
REAL
OFFSET
I MAG
QFFSET
FREG
OFFSET
START S0 000 000.000Mz STOF ZC0 00C C00.G00Mz
AMPTD 0. 0dB8m
Figure 2-54. The Smith Chart
Note The Smith chart graticule has a FULL SCALE value of 1.000 units. A warning
message appears on screen if a different scale value is used saying that the graticule
is not accurate. However, the marker information block remains accurate.
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Remote Operation

The Hewlett-Packard Interface Bus
What Is The HP-IB?

The Hewlett-Packard Interface Bus (HP-IB) is an easy to use, high-performance bus structure that
links the HP 3577B and other instruments, desktop computers, and minicomputers into automated
measurement systems. The HP-IB is Hewlett-Packard’s implementation of the IEEE Standard
488.1, ANSII Standard MC 1.1 and IEC Recommendation 625-1.

How Does The HP-IB Operate?

All of the active interface circuits are contained within the various HP-IB devices. The cable’s role is
limited to connecting all of the devices in parallel, so that data can be transferred from one device to
another.

Every participating device must be able to perform at least one of the following roles: TALKER,
LISTENER, or CONTROLLER. A talker transmits data to other devices called listeners. Most
devices can perform both roles, but not at the same time. A controller manages the operation of the
bus system by designating which device is to talk and which device(s) are to listen at any given time.
The HP 3577B can be a talker, listener, or a controller.

An HP-IB controller participates in the measurement by being programmed to:

s Schedule measurement tasks

m Set up instruments

s Monitor the measurement

m Interpret and operate upon the results
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HP-IB Specification Summary

Number Of Interconnected Devices:

A maximum of fifteen on one bus.

Interconnection Path/maximum Cable Length:

Total cable length equal to two meters times number of devices or twenty meters, whichever is
less, with a maximum of three meters separating any two devices.

Message Transfer Scheme:

Byte-serial, eight bit-parallel asynchronous data transfer using a three wire handshake.

Data Rate;

One megabyte per second (maximum) over limited distances, actual data rate depends upon
the capability of the slowest device involved in the transmission.

Address Capability:

Primary addresses: 31 talk, 31 listen. A maximum of one talker and fourteen listeners at one
time.

Multiple controller capability:

In systems with more than one controller, only one can be active at a time. The active
controller can pass control to another controller, but only the system controller can assume
unconditional control. Only one system controller is allowed. The system controller is
hard-wired to assume bus control after a power failure.
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L {\m
DEVICE A '
Atie 1o m—
talk,
lister,
& contrad
q Damn Bus
™71 5 signal ines)
DEVICE 8
Able to b~
talk
& tsten HANOSHAKE LINES
Octa Byte Tronsker
. Lanfeol
1 3 sgnol hnes)
DEVICE C
Able fo ——
tisten
anty CONTROL LINES
Generol mterfore
. Managment
<\“"“—"““/ s H
DEVICE O 3 signot bnes)
Abie to —
falk
anky __:"i
TGEG 1. &
DAY
NRFD
NBAC
FC
ATN
SR
REN
EOI

Figure 3-1. Bus Structure

Management (CONTROL) Lines

ATN — Attention. This line is used by the active controller to define how information on the data
lines (DIO 1...8) will be interpreted by the other devices on the bus. When ATN is low (true) the
HP-1B is in Command Mode and the data lines carry bus commands. When ATN is false the HP-IB
is in Data Mode and the data lines carry device dependent commands. In the command mode the
controller is active and all other devices are waiting for instructions.

SRQ — Service Request. This line is set low (true) by any instrument requesting service.

REN — Remote Enable. The system controller sets REN low and then addresses the devices to
listen before they will operate under remote control.

IFC — Interface Clear. Only the system controller can activate this line. When IFC is set (true) all
talkers, listeners, and active controllers g0 to their inactive states.

EOI — End Or Identify. This line is used to indicate the end of a multiple byte transfer sequence or,
in conjunction with ATN, to execute a parallel polling sequence.
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The HP 3577B And The HP-IB

HP 3577B HP-IB Capability

As defined by IEEE Standard 488-1978, the HP 35778 has these characteristics:

SH1 complete Source Handshake capability

AH1 complete Acceptor Handshake capability
T6 Basic Tatker; serial poll; unaddress i MLA
TED no Extended Tatker capability

L4 Basic Listener; unaddress # MTA: no Listen Only
LED no Extended Listener capability

SR1 complete Service Request capability

RLY complete Remote/Local capability

PP1 Paraliel Poll; remote configuration capability
M| complete Device Clear capability

D11 complete Device Trigger capability

61,02, System Controller capabifity

€3, c12

E1 drivers are open-collsctor

This list of capabilities is printed on the rear panel near the HP-IB connector as follows:
SH1 AH1 T6 TE0 L4 LE0O SR1 RL1 PP1 DC1 DT1 C1 C2 C3 C12 E1

HP 3577A Compatibility

HP-IB programs written for the HP 3577A should work on the HP 3577B without modification.
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Data Format Vs Transfer Rate

The HP 3577B offers three data formats for transferring certain types of data on the bus. Data
format may be selected for the following I/O: trace dumps, register dumps and loads, marker data
dumps, and marker position dumps. A trace is made up of real numbers and is defined by the
INPUT key. Trace one or trace two may be dumped (output) in any of the three data formats. A
register is made up of real and imaginary numbers. There will be twice as many numbers in a register
I/O as there are for a trace dump with the same sweep resolution. Registers R, A, B, D1-D4, and
X1-X8 may be dumped or loaded in any of the three data formats.

As described in the previous paragraph, not all HP 35778 dump and load commands may be done in
more than one type data format. It is recommended that the ASCII format (FM1) be active unless
one of these transfers is required. Each data format has a different data transfer rate. The figures
listed for transfer rate are average times, shown here for comparison. They were taken such that the
controller was not a limiting factor.

FM1 — Data format one is the default data format. When FMT1 is active the HP 3577B transfers
data using the ASCII format. Using this format the HP 3577B can dump a trace of 401 points in
approximately 2.8 seconds. This format has the slowest data transfer rate of the three.

FM2 — Data format two is the 64 bit floating point binary specified in the ANSI/IEEE Standard
754-1985. The data rate for this format is faster than that of FM1 but slower than that of FM3.

FMZ has the advantage of being the same format used by HP 9000 Series 300 Computers. Using this
format the HP 35778 can dump a trace of 401 points in approximately 0.5 seconds.

FM3 - Data format three is the 32 bit floating point binary used by the HP 3577B fast processor.
FMS3 has the fastest data transfer rate of the three data formats. Using FM3 the HP 3577B can
dump a trace of 401 points in approximately 0.3 seconds. When this format is active the HP 35778
does not have to convert data formats and requires half as many transfers per data value as FM2.
This format may be used for data that is not processed outside the HP 3577B.
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Direct Plotting

The HP 35778 can provide a hardcopy of the CR'T screen without using a computer. It does this by
directly controlling a digital plotter connected to the HP 3577B’s HP-IB port located on the rear
panel. The plotter (such as the HP 7475A) must accept Hewlett-Packard Graphic Language
(HP-GL) commands. The HP 3577B must be the system controller. To enable this, press

[ Lot ]

and toggle to

[ SYS CTLR ON OFF |.
The HP 35778 must be the only controller connected to the HP-IB.

Also, set the [ PLOTTER ADDRESS ] to the switch address on the plotter. Press

[ PLOTTER ADDRESS ],
enter the address using the numeric keypad, and press

[ ENTER ]
Refer to LOCAL in the REFERENCE section.

- HP-IB Verification

First make sure the HP 3577B is not the system controller by pressing
fLee]
and toggle to

[ SYS CTLR ON OFF ].
Then refer to the computer operating manual and find the section describing the HP-IB REMOTE
Message. When this message is sent to the HP 3577B, the REMOTE annunciator LED on the front
panel will light. If this does not occur, recheck the cabling, the HP 3577B address, the syntax of the
computer statement, and check that OFF has been selected.

Exampie:
REMOTE 711 HP 9000, Series 300, BASIC
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HP-IB Diagnostic Mode

The Bus Diagnostic Modes (BD1 & BD2) may be used to find HP-IB program problems. When
active, these modes cause the HP 3577B to display menus as though being operated from the front
panel. In BD2 the programming code received by the HP 3577B over the bus will be left-shifted
through the screen error block in a “ticker tape” fashion.

BDO is the default mode. Bus diagnostics are off; no menus appear and bus codes are not displayed.
Sweep dot does not appear unless sweep time is 1 second or more. This is the fastest programming
mode.

BD1 displays all menus and updates the front panel as though the HP 3577B were being operated
from the front panel. The HP-IB programming codes appear only when an error is encountered.
When this occurs, processing of all bus commands will halt for three seconds to allow the
programmer to read the code that caused the error before processing continues and secondary
errors are generated.

BD2 is the same as BD1 except that the HP 3577B processes bus code at a reduced rate (one
command per second) and all programming code received on the bus is left-shifted through the
screen error block.

Note The HP 3577B will interpret the carriage return (CR) as «, linefeed as |, and BEOI
6 as ~. Binary loads (including the #1) and ASCII register loads are not shown on
the screen.
Note The HP 3577B’s HP-IB buffer will hold a maximum of 100 characters. If the
# controller tries to send more than 100, it will have to wait for the HP 3577B to
process some of the code before sending more. If the computer is waiting as just

described, and the HP 3577B processes a dump command, it will wait to be
addressed to talk. It is possible that both controller and HP 3577B could end up
waiting for each other, halting all bus activity. Care should be taken in
programming so that this does not occur.
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The HP 3577B HP-IB Address

Talk/listen Addresses

Every HP-IB device has at least one address unless it is a totally transparent or a Talk-Only or
Listen-Only device. Device addresses are used by the active controller in the COMMAND MODE
(ATN true) to specify who talks (via a Talk Address) and who listens (via Listen Addresses). There
may be only one talker addressed (by the controller) to talk at any time. Talk and Listen addresses
are the same on the HP 3577B.

Viewing The HP 3577B HP-IB Address

‘The HP 3577B’s HP-IB address is set to eleven (11) at the factory. To display the address of the
HP 3577B:
Press
[LCL ]
[ ANALYZER ADDRESS -
The address will appear in the entry block. See figure 3-2.

REF LEVEL /DIy MARKER 100 050 080.000Hz ABORT
0. 06005 10.00068  MAG(SZ1)  -78.04008 HPo 18
SYsS CTLR
b ore OFF
ral bzER fEnneEss
R o d 5 N E IS S
. ™
CANBLYZER
ADORESS
| PR - J | | PLOTTER
r of
M \ f M}T i WJ Mﬁ Al ﬁti ﬁ? %Eﬁi | sbomress
I Ui = ;ii hg i BIE T e
) o0 f! ! DSk
- ADDRESS
START 160 000.000M= STOP 200 00C 005 .000HZ OISk
AMPTD 15. 0dém UNITTY

Figure 3-2.
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Setting The HP 3577B HP-IB Address

The HP 3577B address can be set to any address from zero (0) to thirty (30), inclusive. When
choosing an address, remember that the controller also has an address (typically 21). To change the
HP-IB address:

1. Press
[ LOL ]
[ ANALYZER ADDRESS |
to display the current HP-IB address.

2. Press the appropriate keys in the numeric keypad for the new address. Note the change in the
entry block.

3. Press
[ ENTER ].

The HP 3577B HP-IB address is stored in a non-volatile memory; there are no address switches. If
the contents of this memory are destroyed, the HP-IB address defaults to eleven (11). Under
normal circumstances, the non-volatile memory should retain its data for up to five years. This time
is not specified and no warranty is stated or implied.

Use the following table for controllers that require the talk and listen addresses.
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HP-iB ADDRESSES
DEVICE
ADDRESSES TALK LISTER
] @ SPACE
1 A !
2 B :
3 C #
4 D $
5 E %
3] F &
7 G '
8 H {
g | )
10 J *
113 K +
12 L '
13 M -
14 N .
15 0 /
16 p 0
17 a 1
18 R 2
19 ) 3
20 T 4
21 £t Y 5
22 v 6
23 W 7
24 X 8
25 Y 9
26 i :
27 [ .
28 1/2 <
29 ] =
30 A >

% (ASCII character) $1 (HP 35778 factory setting) £1# (usualiy the controlier)

The Talk and Listen addresses are ASCII characters. When a device recejves one of these
characters while ATN is true, it will become addressed. The ASCII character ? will unaddress all
devices. The Device address (set from the HP 3577B front panel) is used by most newer HP-IB
computers which automatically send the Talk and Listen address characters.
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Bus Mességes

The interface system operates in either of two modes: COMMAND MODE {ATN true) or DATA
MODE (ATN false). If an HP computer is used, the bus management lines will be configured

automatically and all necessary command strings will be issued. All examples in this section assume
an HP 9000 Series 300 Computer is used, in BASIC.

Bus Commands

In the Command Mode special codes known as “bus commands” may be placed on the HP-IB.
These commands have the same meaning in all HP-IB systems. Each device is designed to respond
to those commands that have a useful meaning to the device and ignore other bus commands. The
HP 3577B will respond to the following commands as described. The three-letter command
abbreviations refer to IEEE 488 nomenclature.

Abort /O

Abort Input/Output (IFC; interface clear) is an unconditional assumption of control of the bus by
the system controller. All bus activity halts and the HP 3577B becomes unaddressed. This does not
clear the HP 3577B HP-IB command buffer. The HP 3577B must NOT be configured as the system
controller. To do this press :

[LeL]
and toggle to

[SYS CTLR ON OFF .

Example:
ABORT 7

Clear Lockout/Set Local

This command removes all devices from the local lockout mode and returns them to local {front
panel) control. The only difference between this bus message and the LOCAL message is how it is
addressed.

Example:

LOCAL Y
(Clears LOCAL LOCKOUT and enables front panel keys).
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DBevice Clear

The CLEAR command may be addressed (SDC, selected device clear) or unaddressed (DCL; device
clear). When this command is received by the HP 3577B it will clear the HP-IB command buffer,
reset the SRQ line (if pulled low by the HP 3577B), and abort any data input or output. This
interrupts bus activity and gains control of the analyzer, no matter what it may be doing. It does not
preset the HP 3577B. It is good practice to begin programs with this command. See the examples
that follow.

Examples:
CLEAR 7
(UDC; clears all devices on computer port seven)
CLEAR 711
(SDC; clears device addressed eleven on port seven)

Local

LOCAL (GTL; go to local) returns control of the listening device to the local (front panel) state.
The REMOTE LED on the front panel extinguishes if the instrument was in remote prior to the
local command. The HP-IB buffer is not cleared on the HP 3577B. Also, any dump or load in
progress will not be aborted.

Example:

LOCAL 711
(Local lockout still active if returned to REMOTE).

Note This command is not identical to pressing the LCL front panel key on the
6 HP 3577A. Pressing the key will clear the HP-IB buffer of all pending commands.

l.ocal Lockout

LOCAL LOCKOUT (LLO) disables the LOCAL key of all devices on the bus to secure the system
from operator interference when in remote control. After this command is issued the only way to
return to front panel operation from remote control is with a LOCAL command from the controller.
Local lockout will not change the local/remote status of the instrument. Local lockout is disabled by
a universal (unaddressed) LOCAL command on the bus.

Example:
LOCAL LOGKOUT 7
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Parailel Poll

PARALLEL POLL is 2 command issued by the controller in response to the SRQ (service request)
management line being pulled low (true). Since any instrument could have pulled SRQ the
controller must poll them all to find which requested service. The parallel poll commands each
device to send its Request Service bit (RQS; part of the Status Byte) on one of the eight data lines.
The Parallel Poll Configure (PPC) command determines data line and logical sense used.

Example:
Var=PPOLL(7)

Paraliel Poll Configure

The PARALLEL POLL CONFIGURE command (PPC) programs the logical sense and data line
used by a specified device to respond to a parallel poll. The configure word is coded as shown in
figure 3-3. The three least significant bits determine the data bus line for the response. The fourth
bit determines the logical sense of the response.

Decimal 1 Binary
4 0 010
9 1 001
! T;——data fline number
senge hit
Figure 3-3

Example:

PPOLL CONFIGURE 711;2
{(put RQS bit on DIO line 2 Sense: 0 = RQS true)
PPOLL CONFIGURE 7119
(put RQS bit on DIO line 1 Sense: 1 = RQS true)

Pass Control

Pass Control (TCT; take control) shifts system control from one controller to another. If the

HP 3577B HP Instrument BASIC Option 1C2 is used, the analyzer can respond to this command.
HP Instrument BASIC lets the HP 3577B control other instruments if a program is written that
executes control commands to other instruments. TCT is not useful without Option 1C2. See Using
HP Instrument BASIC with the HP 35778 for more information on passing contro! using an HP
Instrument BASIC program.

When TCT is executed, the SYS CTLR portion of the [ $v$ GTLR ON OFF | softkey appears bright.
(This softkey appears under the [ LCL ] hardkey.) SYS CTLR remains bright any time the HP 3577B
is the active controller and becomes dim when it is not. Therefore, when passing control, the
brightness of SYS CTLR is the true indicator of the active controller status of the HP 3577B.
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See “Plotting Via HP-IB” in this chapter for information on plotting.

Remote

REMOTE may be used to address the HP 3577B to listen. When this command is issued, the
REMOTE front panel LED illuminates and the front panel is disabled except for the LCL key. If
LOCAL LOCKOUT is active the LCL front panel key is also disabled.

Examples:

REMOTE 7

(switches all devices on port seven from local to remote)
REMOTE 711

(switches device addressed eleven from local to remote)

Serial Poli

SERIAL POLL is a command to dump the status byte on the bus. Encoded in the eight bits of the
status byte are the states of several HP 35778 operating conditions. See “THE STATUS BYTE”in
this chapter

Examples:

Var=SPOLL(711)
IF Var THEN. . . (Checks for the zero state)

Another example:

BINAND(SPOLL(711),16) THEN. ..
(Checks state of bit five)

Service Request

The Service Request(SRQ) line is one of the five bus management lines that go to every device on
the bus, along with eight data lines and three handshake lines. It may be used by one or more
devices to indicate the need for attention from the controller and can act as an interruption of the
current sequence of events. Typically, SRQ indicates information is ready to transmit and/or an
error condition exists. When the HP 35778 issues an SRQ it also sets bit #6 of the Status Byte. Bit
6 is the RQS (Require Service) bit, sometimes referred to as the “status bit” in connection with a
poll.

It properly configured, the controller wili stop and poll when it senses the SRQ. A serial poll returns
each device’s status byte, one device at a time. A parallel poll returns all (up to eight) device’s status
bits simultaneously; each instrument responding on one of the eight data lines. When the HP 3577B
is polled it will clear the RQS bit and the SRQ line.

Any of the bits in the Status Byte may initiate an SRQ. To select which bits cause the HP 3577B to
set the SRQ line, mask the Status Byte. (See “THE STATUS BYTE” in this chapter.)
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Trigger

The HP 3577B responds to the TRIGGER bus command (GET; group execute trigger) as it would
to any other external trigger; by beginning a sweep or, in the case of CW sweep type or manual
sweep mode, taking a measurement. TRIGGER may be sent to a selected device or all devices
addressed to listen on the HP-IB. The HP 3577B must be addressed to listen and in the “WAIT
TRIG” state before the trigger message is sent. If the last statement left the HP 3577B addressed to
listen and settling is complete, it’s ready for a trigger. If not, or if several devices are to be triggered
simultaneously, use a SEND command to address the listeners. See Bit B4 of The Status Byte.

Examples:

SEND 7;UNLMTA LISTEN 11, 17, 22
TRIGGER 7

UNL = UNLISTEN; unaddresses all listeners
MTA = MY TALK ADDRESS; the controller addresses itself to talk
LISTEN 11, 17, 22; addresses devices whose addresses are 11, 17, and 22 to listen

Another example:

ASSIGN @Listeners TO 702, 707, 711
TRIGGER @Ligsteners

Device Dependent Commands

In the Data Mode special codes known as “device dependent commands” may be placed on the
HP-IB. These commands have meaning for a specific instrument. They can configure the
instrument, tell it to take a measurement, dump or load data, or define error reporting conditions,
and are meaningiess for other instruments.

Device dependent commands and front panel key functions have a one-to-one relationship for all
but the HP-IB-only commands. For example, DFS5 is the remote equivalent of pressing the PHASE
softkey in local. Exceptions to this rule are:

» Front panel functions not allowed in remote operation: HP-IB Address Viewing and Selection

HP-IB Only Commands are remote functions available only from computer control. These include:

Data Dumps

Load Data

User defined graphics

User defined annotation

User defined menus

Bus code diagnostics

Control of Settling Time value
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Device dependent commands may be sent to the HP 3577B by using the BASIC command
“OUTPUT” as shown in the following examples: -

QUTFUT 710 FSW. (FAl Sween)

CUTPUT 711" DF5. Dispicy Function 5 is PHASE)
QUTPUT 71 FRA 2 MHZ,"  [Start Freguency = 2 MHz)
OUTPUT 711" DRA." {Dump Register A)

QUTPUT 710L0F7.FRA 1 MHZ.FRB 10 MMZ.SAM 0 DBM,TKMDRA "

Digplay Funclion = Log Mag J l J

Start Freqg = 1 MHz

Stop Freg = 10 MHz
Source Amplituge = O dBm
Toke measurement

Dump Register A

A delimiter should be used after all commands when there are multiple commands per line.
Delimiters are semicolons (;), linefeeds (LF), and <EOI> (pulling the EOI bus management line).
Separators, such as spaces and commas, may be used instead of delimiters, but using semicolons or
LF characters between commands enables the HP 35778 to do a better job of error reporting. A
delimiter is required to terminate a numeric entry. The HP 3577B accepts upper or lower case
letters over the bus. :
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Definitions

A SELECT COMMAND is a two-letter prefix followed by a qualifier digit that selects a particular
state of that function.

Example:
the HP-IB code for PHASE (display function 5) is DF5

IMMEDIATE EXECUTION COMMANDS execute a given operation when issued. They require
no other data. Example: Instrument Preset is IPR.

DATA ENTRY COMMAND is a three part command that enters a value for one of the parameters.
The three parts are: prefix (the parameter to be changed by the data entry), data (numbers), and
suffix (units for the new value). Source amplitude (SAM) is an example of a data entry command.

Example:
QUTPUT 711;"SAM O DBM; ™

HP 3577B Program Codes have been categorized into five distinct groups to help explain them.
These are:

DISPLAY FORMAT
SOURCE
RECEIVER
SYSTEM

HP-IB ONLY
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DISPLAY FORMAT
Function HP-IB code Funetien HE-18 eode
CTRACET L Joo TR Input = X3 IX3
 TRACE2. . TR2 | | input=x4 IX4
 DISPLAYFUNCTION i DSFr Input = X5 IX5
SWR DF8 Input = X6 1X6
Log Magnitude DF7 Inputt = X7 iX7
Linear Magnitude DFB Input = X8 X8
Phase DF5 Return RET*
Polar DF4 User Defined Input il
Real DF3 Input = S14 i11
Imaginary bF2 input = Sg1q 121
Delay DF1 Input = S12 12
Trace Off DFO Input = So2 122
Defay Aperture menu DAP * Copy input CPI
Aperture .55 of span AP1 Test Set Forward TSF
Aperture 1% of span AP2 Test Set Reverse TSR
Aperture 2% of span AP3 O SCALE .‘Ef‘f;?i_‘ ooseLx
Aperture 4% of span AP4 Autoscale ASL
Aperture 8% of span APS Reference Level (entry) REF
Aperture 16% of span AP6 Scale/DIV {entry) Div
Return RET * Reference Position {entry) RPS
*23"“5’-31":";'f.-f:ff-flé_f-i-if‘-':35':'33:3:3”'1'-*.'.11 e :f:IHP_*:":ff'ji‘?_'f Reference Line Off RLO
Input = R INR Reference Line On RL1
nput = A INA Copy Scaie CPS
Input = B INB Phase Slope (entry) PSiL
tnput = A/R AR Phase Siope Off P30
Input = B/R iBR Phase Siope On ps1
input = D1 5| Potar Full Scale (entry) PFS
Input = D2 D2 Polar Phase Ref (entry) PPR
Input = 03 D3 Smith Chart Off 670
Input = D4 D4 Smith Chart On GT1
Input = X1 IX1 CMARKER [ mR
Input = X2 X2 Marker Position (entry) MKP

* The only Function of this code is to display a menu (if bus diagnostics are on).
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Function HP-IB code Functien HP-iB cade
Marker Off MRO Display Limit Configuration Menu LTC*
Marker On MR1  MARKER-> | |
Zero Marker IMK MKR - Reference Level MTR
Marker Offset Gff MOD MKR - Start Frequency MTA
Marker Offset On M1 MKR -» Stop Frequency MTB
Marker Offset (entry) MKO MKR - Center Frequency MTC
Marker Offset Freq (entry} MOF MKR Offset - Span MOS
Marker Offset Amp (entry) MOA MKR - Max MTX
Marker Coupling Off Co0 MKR - Min MTH
Marker Goupling Gn Co1 MORE menu MSM *
Polar Mag Offset (entry) PMO MKR Targst value (entry) M1V
Polar Phase Offsat (entry}) PPO MKR - Right for Target MRT
Potar Real Cffset (entry) PRO MKR - Left for Target MLY
Polar Imag Offset (entry) PIO Return RET *
Polar Marker Units (Re/im) MRI MKR — Full Scale MTP
Polar Marker Units (Mg/Ph) MMP MKR - Polar Phase Ref MPF
umr || MKR - Discrete MKD
Limit Line Display Of LLO | STOREDATA oloosmee
Limit L.ine Display Cn LL1 Store in register X1 SX1
Limit Test Evaluation Off LED Store in register X2 X2
Limit Test Evaluation On LE1 Store in register X3 $X3
Beep On Limit Failure Off £80 Store in register X4 SX4
Beep On Limit Failure On Ls1 Stare in register X5 SX5
Clear Limit Table LMC Store in register X6 SX6
Define X-Start for Next Row{entry) LBX Store in register X7 SX7
Define Y-Start for Next Row (entry) LBY Store in register X8 SX8
Define X-Stop for Next Row (entry) LEX Store in register D1 M
Define Y-Stop for Next Row(entry) LEY Store in register D2 sp2
Select Upper for Next Row LUp Store in register D3 SD3
Select Lower for Next Row LDN Store in register D4 SD4
insert or Add a Row LMA Store and Display STD
Display Limit Editing Menu Lro~ More (storage registers) STX*

* The only Function of this code is to display a menu (if bus diagnostics are on).
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DISPLAY FORMAT Continued

Function HP-1B code Function HP-IB code
- User BefinedjStt;re;; Lot . o ups i~ Constant K7, Real(entry) KR?7
Store to X1 X1 Constant K7, imaginary(entry} KI7
Store to X2 X2 Define Function DFC *
Store to X3 ™ Function: F1 UF1
Store to X4 X4 Function F2 UF2
Store to X5 X5 Function F3 UF3
Store to X6 ' X6 Function F4 UF4
Store to X7 ™7 Function F5 UF5
Storeto X8 X8 Math ferm for input R R
Store to D1 D1 Math term for input A A
Store to D2 TD2 Math term for input 8 B
Store to D3 D3 Math term for storage reg D H
Store to D4 D4 Math term for constant K
| MEASUREMENT CAUIBRATION . | . CAL* | | Math term for function F
Normalize NRM Math term for jOmega w
Normalize {Shor) NRS Math term for storage reg X X
Calibrate, Partial CPR Math bracket {
Calibrate, Full CFL Math function plus +
Continue Catibration HHY Math function minus -
CDEFINEMATH -} UpEN* | | WMathfunction mutply .
Constant K1, Real(entry) KR1 Math function divide
Constant K1, Imaginary{entry} Kl Math bracket )
Constant K2, Real(entry) KR2 Return RET ~
Canstant K2, imaginary (entry) K2 | 'DATA ENTRY SECTION COMMANDS
Constant K3, Real{entry) KR3 increment {up arrow) IuP
Gonstant K3, Imaginary{entry) KI3 Decrement {down arrow) IDN
Constant K4, Real(entry) KR4 Continuous Entry (knob) Off CEQ
Constant K4, imaginary (entry) Ki4 Continuous Entry (knob) On CE1
Constant K5, Real(entry) KRS Entry Off HLD
Constant K5, Imaginary(entry} KI5  DISPLAY FORMAT SUFFIX UNITS
Constant K8, Real(entry) KR& dBm DM
Constant K6, Imaginary(entry) Ki6 dBv (rms) DBV

* The only Function of this code is to display a menu (if bus diagnostics are on).
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Function HP-IB code
dB relatve DBR
Volt (rms) v
miili-Voit (rms) My
micro-Volt (rms) uy
rano-Volt {rms) NV
degrees BEG
tegrees/span DSP
radians RAD
radians/span RSP
seconds SEC
milliseconds MSC
microseconds usc
nanoseconds NSC
percent T
degrees/span DsSP
radians/span RAP
MHZ MHZ
kHz KHZ
Hz HZ
exponent E
units ) Or <Or>

<lt>

* The only Function of this code is to display a menu (i bus diagnostics are on).

Remote Operation
Bus Messages
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USER DEFINED INPUT (UDI) uses the same terms and math functions as UDF {user defined
function).

Example:
10 OUTPUT 711;"UDI (B/R)/(K1-B/R);"

COPY INPUT (CPI) will copy the INPUT definition of the inactive trace into that of the of the
active trace as follows:

1. Trace one active
2. Output CPI

3. INPUT definition of trace one is now the same as trace two

TEST SET FORWARD AND REVERSE (TSF & TSR) are used to configure an HP 35677A/B
S-Parameter Test Set connected to the HP 3577B. The INPUT definition should be user defined
(to avoid an error message). If you wish to control the test set while using one of the standard input
definitions, enter it under UDL

Example:
10 OUTPUT 711;"UDIR;TSR;"

COPY SCALE (CPS) will copy reference level and /DIV parameters of the inactive trace into
those of the active trace if the DISPLAY FUNCTION units of both traces are compatible.

MARKER POSITION (MKP) is a prefix for a data entry. The data will be a bin number. The
number of bins in a sweep depends on the sweep resolution (in a frequency sweep) or number of
steps (in an amplitude sweep). The default numbers of bins in a sweep are 401 (0 through 400) for
frequency sweeps and 101 (0 through 100) for amplitude sweeps. MKP is the prefix used to position
the marker at a specific bin. This bin number may be calculated using the following formula:

foin ~ fstart
span

Bin number = X (points per sweep)

Where: fbin is the frequency of the new marker position
fstart is the start frequency

fepan is the frequency span

points per sweep is the sweep resolution

This number should be an integer < 401. If the result is not an integer you probably picked a
frequency for fyiy that is not one of the sampled frequencies for the sweep. The HP 3577B will
round any fraction received with MKP. If the number is > 401 a “NUMBER OUT OF RANGE”
error message will be generated.
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LIMIT LINE DISPLAY OFF/ON (LLO & LL1) turn the LIMIT lines of TRACE 1 and TRACE 2
off and on. Both the UPPER and LOWER limits will be displayed, as specified in the LIMIT table.
To display the limits for one trace at a time, make sure only one trace is turned on. See line 60 in the
sample program below. '

LIMIT TEST EVALUATION OFF/ON (LEO & LE1) turn the pass/fail indicator of TRACE 1 and
TRACE 2 off and on. When a failure occurs for an upper or lower limit, bit 1 of status byte 3 will be
set on for TRACE 1 and bit 2 of status byte 3 will be set on for TRACE 2. The program below
builds a limit table for TRACE 1, takes a measurement and reads the result of the limit evaluation.

X/Y START/STOP FOR NEXT ROW (LBX, LBY, LEX, & LEY) define the limit lines of the next
row in the LIMIT table. Units for X-START/STOP are specified in HZ, KHZ, or MHZ.
Y-START/STOP are unitless in the LIMIT table and are interpreted according to the current
amplitude scale.

The values set by the LBX, LBY, LEX, LEY, LUP, and LDN commands do not change the table
immediately. The LMA command (insert a row) must be sent to add a new row. LMA will add one
row, using the values last set by the LBX, LBY, LEX, LEY, and LUP or LDN commands.

Limit test evaluations will typically add a 10 to 120 msec delay between analyzer sweeps. For
maximum programming speed: :

L. The limit line display and test evaluation should be turned off (LL0 & LEQ) while entering
values in the table.

2. All existing rows should be deleted (LMC) and values should be entered row by row using
LBX, LBY,LEX,LEY & LMA.
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10 ! Example BASIC program to enter HP 35778 limit lines, and
20 ! test failbits instatus byte.

30 ¢t

40 ASSTCGN @NaTO 711 'HP-1IB select code

50t and HP 35377B address

60 OUTPUT @Na;"TRLY !select trace

70 OUTPUT @Na;"LL0; LEO" 'limit display &eval off
8G OUTPUT @Na;"IMC" telear 1imit table

90 !

100 ! send each rowof table

110 OUTPUT @Na; "LBX 0 HZ: LBY =40; LEX 123 .456 MHZ ; LEY -40 ; LUP; IMA"

120 GUTPUT @Na; "LBX 0 HZ; LBY -46; LEX 123,456 MHZ : LEY -46; LDN; IMA™

130 OUTPUT @Na; "LBX 150 MHZ; LBY -30.33; LEX 200 MHZ; LEY -40; LUP; IMA"

140t

150 OUTPUT @Na; "LL1: LE1" limit display &eval on
160 ¢

170 DPIM Message$[100]

180 INTEGER Statusl,Status?,Status3

1901

200 OUTPUT (@Na; " TEM" !take a measurement
210 OUTPUT @Na; "DMS* lrequest status dump
220 ENTER @Na;Statusl,Status?, Status3 Message$ !read status

2301

240 'bits 1 and 2 of status byte 3 will be set on limit failures.
250 IF BIT(Status3,1) THEN PRINT "FATL 1"

260 END
Table 3-1 Limit Table Built by Sample Program.
TRACE 1 LIMIT TABLE
N X-START Y-START X-STOP Y-STOP WL
1 0.000Hz - 40.000 123.456M ~40.000 Up
2 0.0CCHz - 46.000 123.456M - 45.000 Lo
3 150.600M -30.33 200.000M | -40.000 up

To limit test TRACE 2, TR2 would be selected in line 60 instead of TR1. The result of a limit test
for trace 2 is returned as bit 2 of status byte 3. Hence, the following program line would replace line
250 at the end of the sample program to return the result of TRACE 2.

Example:
250 IF BIT(Status3,2) THEN PRINT "FATL2"

See the LIMIT section of the Reference Chapter for more information on limit testing.
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USER DEFINED STORE (UDS) is used together with TX1-T'X8 and TD1-TD4 to define and
store data (traces). Since registers D1 through D4 are used for measurement normalization and for
the store & display feature, registers X1 through X8 should be used in preference to registers D1
through D4 if the normalization and store & display features are going to be used.

Example:
10 OUTPUT 711; "UDS X3-A/R¥D4& TX3: "

A register name may appear as part of the definition and as the destination register. A destination
register (in this case TX3) must appear after the definition.

USER DEFINED FUNCTIONS 1 THROUGH 5 (UF1-UF5) are used to enter definitions as
shown in the following:

Example:

10 OUTPUT 711; "UF3 D4*A/R+ D3 ;
20 DUTPUT 711; "UF4 (A/R-D2)/F3;"

Note that functions may be defined in terms of lower numbered functions. Thus F1 cannot be a
function of another user defined function but F5 could be a function of any of the first four.

CONTINUOUS ENTRY OFF/ON {CEO & CE1) corresponds to the MARKER and ENTRY
modes of the knob where CEO = MARKER and CE1 = ENTRY.
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SOURCE
Function HP-I1B code Function HP-IB code

SWEEPTYPE = CUSTYr Sweep Time {entry) SWT
Linear Sweep ST Step Time (entry) SMT
Alternate Sweep ST2 Sample Time {entzy) MSR
Log Sweep ST3 FREQUENCY SiiE CFRQ*
Amplitude Sweep ST4 Source Freguency {entry) SFR
CW ST5 Start Frequency (entry) FRA
Discrete Sweep ST6 Stop Frequency {(entry) FRB
Sweep Direction Up sup Center Frequency (entry) FRE
Sweep Cirection Down SDH Frequency Span (entry) FRS

' Discrete Sweep Commands =i | FRC Step size (entry) CFS
Clear Discrete Sweep Table OTC Sweep Resolution menu SRL*
Define Frequency for Next Row (entry) DYF Freq Swp Res 51 pts/span RS1
Select 1 Hz Res BW for Next Row DB1 Freg Swp Res 101 pts/span RS2
Select 10 Hz Res BW for Next Row B2 Freq Swp Res 201 pts/span RS3
Select 100 Hz Res BW for Next Row DB3 Freq Swp Res 401 pts/span RS4
Select 1 kHz Res BW for Next Row DB4 Return RET *
Define Settfing Time for Next Row (entry) | DTS Fult Sweep FSW
Lin Swp - Discr Swp Table, 11 points TR Freq Step Size (entry) FST
Lin Swp - Discr Swp Table, 21 points | DL2 - AMPLITUDE B R
Lin Swp -> Discr Swp Table, 31 points DL3 Source Amplitude (entry) SAM
Lin Swp - Discr Swp Table, 41 points DL4 Amp Step Size {entry) AST
Lin Swp - Discr Swp Table, 51 points DLS Clear Trip, Source CTs
Insert {Add) row to Discr Swp Tabie DTA Start Amplitude (entry) AMA
MKR - Discrste MKD Stop Amplitude (entry} AMB

CSWEEPMODE . | SMD* || Steps/Sweepmeny NST *
Continuous SHH Number of steps = 6 NS1
Single Sweep Sm2 Number of steps = 11 NS2
Manual Swesp SM3 Number of steps = 21 HS3
Manual Frequency (entry) MFR Number of steps = 51 NS4
Manual Amplitude (entry) EAM Number of steps = 101 NS5
Marker - Manua! MTM Number of steps = 201 NS6
SWEEPTIME = LSTM* || Number of steps = 401 NS7

* |se not reqmred T%ze only function of this code is to display a menu (if bus diagnostics are on).
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Function

HP-IB code

Return

RET *

Fult Sweep

FSW

TRM -

Free Run

TG1

Line Trigger

TG2

External Trigger

TG3

Immediate

TG4

T SWEER TRIGGER TREL

RST

 SWEEP RESET RESET

gBm

DBM

dBV (rms)

bBv

Volt (rms)

milli-Volt {rms)

My

micro-Volt {rms)

uv

nano-Volt (rms)

NV

seconds

SEC

miliiseconds

MSC

MHz

MHZ

kHz

KHZ

Hz

HZ

exponent

Remote Operation
Bus Messages
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SELECT DISCRETE SWEEP (ST6) measures and displays each frequency entered in the
discrete sweep table. Straight line segments connect each point. The start and stop frequencies are
set by the frequency entries of the first and last rows in the table.

Each point is measured using a CW sweep associated with a resolution bandwidth. Therefore, the
resolution bandwidth and settling time are also assigned to each row in the discrete sweep table
(DB1 - DB4, & DTS). If no resolution bandwidth is specified, the current setting of the analyzer
RES BW will be selected for alf rows when the program is run. Default settling time values are
chosen according to the table below.

Table 3-2. Default settling time for each resolution bandwidth.

1Mz 3.707 Sec
10 Hz 0.370 Sec
100 Hz 0.037 Sec
1 kHz 0.004 Sec

The sample program below shows a simple discrete sweep measurement setup. For maximum
programming speed:

L. Single sweep mode (SM2) should be used to stop the sweep during programming.

2. Another sweep type, LINEAR in this case, is selected (ST2) while programming the Discrete
Sweep Table. When programming is complete, discrete sweep is selected (ST6).

3. All existing rows should be deleted (DTC) and values should be entered row by row (DTA).
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Example:

10 ! Example BASIC program to enter HP 3577B discrete sweep table.
20t

30 ASSIGN@NaTO 711 'HP-1B select code and HP 35778 address

40

50 QUTPUT @Na;"ST1; SM2" lde-select discrete, single
60 QUTPUT @Na:"DTGH !clear table

70 !

80 ! zend each rowof table

90 OUTPUT @Na;"DTF 6.000000 MHZ: DB3; DTS 0.037 SEC; DTA"
100 OUTPUT @Na: "DTF 123.456789 MHZ; DB4; DTS 0,004 SEC: DTAF®
110 QUTPUT @Na; "DTF 130.000000 MHZ; DB4; DTS 1.111 SEC: DTA™
120 OUTPUT @Na: "DTF 140.000000 MHZ; DB&4; DTS 0,004 SEC: DTA®
130 QUTPUT @Na; "DTF 150.000000 MHZ; DB4; DTS 0.004 SEC; DTA"

1401

150 OUTPUT @Na; "ST6" fselect discrete sweep type
160 ¢

170 OUTPUT @Na; "TEM" !take a measurement

180 END

Table 3-3. Discrete Sweep table created by example program.

DISCRETE SWEEP TABLE
N FREQUENCY (Hz) RES BW SETTLING
1 6 000 000.000 100 Hz 0.037 SEC
2 123 456 783.000 1 kHz 0.004 SEC
3 130060 000.00C. 1 kHz 1.111 SEC
4 140 000 000.000 1 kHz 0.004 SEC
5 150 000 000.000 1 kHz 0.004 SEC

The values set by the DTF, DB1-DB4, and DTS commands do not change the table immediately. -
The DTA command (add a row) must be sent to add a new row. DTA will add one row, using values
set last by the DTF, DB1-DB4, and DTS commands.

The minimum measurement time for each frequency measured typically takes 10 msec, therefore, a
discrete sweep of more than 20 frequencies may take longer than a linear sweep. However, since
there are less data points, transfer times to a computer and limit check times will be shorter. Also,
cach frequency can be set more accurately than linear frequency sweeps.

STEP TIME (SMT) is a data entry prefix for sample time used for amplitude sweeps. The default
value for this parameter is 0.05 seconds per step:

Example:
10 OUTPUT 711;"ST4;SMT .1 SEC;" ! ST4 is amptd sweep
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SAMPLE TIME (MSR) is a data entry prefix for sample time for the manual sweep mode and CW
sweep type. The default value for this parameter is 0.05 seconds per sample.

Example:
10 OUTPUT 711; "SM3;MSR .1 SEC:" | SM3 = Manual sweep mode

FREQUENCY STEP SIZE (FST) is a data entry prefix used only when the source is operated at a
single frequencies as with CW or amplitude sweep types or the manual frequency sweep mode.

TRIGGER AND RESET (TRG & RST) Where the front panel has one key, labeled
TRIG/RESET, functioning as both trigger (for single sweeps) and reset, the HP-IB has separate
commands for each function. Sweep control is done the same in remote as local. RST resets the
sweep in all sweep modes, and TRG may be used to trigger single sweeps. RST also initiates settling
- even if more commands are waiting in the HP-IB buffer. Other commands do not initiate settling
until the command buffer is empty. RST is useful for decreasing the time required to prepare for a
sweep by overlapping settling and other HP-IB operations.
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! Setup lst freq

! 4=B2 of Status Byte
! Loop until Meas is
! Complete

! Start setrtling for
! next meas and dump
! data for previous

I meas. This allows

1
! settling to occur
! during the data dump

! When this FOR/NEXT

! loop is done, 5 Miz
! has been set up but
! no data dumped.,

| Wait for Meas
! Complete, again
1Dump 5 MEz data

Example:

10 !

20 1 'RST’,'TRG' Use of Reset and Trigger commands

30

40 ! This example programwill take measurements at 1,2,3,4, and
50 ! 5MHz and dump the data to the computer.

60 1

70 1 First, set the instrument state and take a measurement
80 1

90 OUTPUT 711;"IPR;ST5;SM2;SFR 1 MHZ:TRM;"

100 FORI=2TOCS

110 Loop

120 EXIT IF BINAND{SPOLL{711},4)

130 END LOOP

140

150 1t

160 OUTPUT 711;"SFR;";I;"MHZ;RST;DM1;TRG;"

170 ENTER 711 ;Mkr mag

180

190

200

210

220 !

230 PRINT "MARKER MAGNITUDE AT";I-1; "MHZ =" ;Mkr mag;"dB"
240 1

250 NEXTI

260

276

280

296 LooP

300 EXIT TF BINAND(SPOLL(711),4)

3106 END LooP

320 OUTPUT 711;"bM1"

330 ENTER 711;Mkr mag

340 PRINT "MARKER MAGNITUDE AT";I-1;"MHZ =" ;Mkr _mag; "dB"
350 END
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* Use not required. the only function of this code is to display a menu (if bus diagnostices are on.)

3-32

Receiver
Function HP-IB Code Function HP-IB Code

. RESOLUTION BW Sl RBW.* Impedance B = 1M Q 1B2

Resolution BW 1 Hz Bw1 Clear Trip, Receiver GTR

Resolution BW 10 Hz BW2 CRENGTH LEN *

Resolution BW 100 Hz Bw3 Length R (entry) LNR

Resolution BW 1 kHz BW4 Length R Off LRO

Auto Bandwidth Off AUO Length R On LR1

Auto Bandwidth On AU Length A (entry) LNA

AVERAGE . Coobaaves | | Lengthaof LAD

Averaging Off AVO Length A On LA1

N=4 AV1 Length B (entry) LNB

N=8 AV2 Length B Off LBG

N=16 AV3 Length B On LBt

N=32 AV4 Length Step Size (entry) LNS

N=64 AV  RECEIVER SUFFIX UNTS 5

N=128 AVE meters

N=256 AV7 centimeters cH
CATTENUATION AT seconds SEC

Attenuation R = 0 dB AR1 milliseconds MsC

Attenuation R = 20 dB AR2 microssconds usc

Attenuation A = 0 dB AA1 nanoseconds NSC

Atteruation A = 20 dB AA2 exponent E

Attenuation B = 0 dB AB1

Attenuaton B = 20 dB ABZ

Impedance R = 500 IRt

impedance R = 1 MQ [R2

Impedance A = 50Q 1A1

Impedance A = 1 MQ A2

Impedance B = 500 B
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SYSTEM
Funetion HP-IB Code Function HP-B Code
SPECIAL FUNCTIONS . | "SPE* | | Save state in register 3 sv3
Confidence test menu SLE* Save state in register 4 sv4
Confidence test channal R STR Save state in register 5 SV5
Confidence test channel A STA  RECALLINSTRUMENTSTATE ' | ROL*
Confidence test channel B STB Recali old (last) state RLS
Return RET * Recall register 1 RC1
Beeper off BPO Recall register 2 RG2
Beeper on BP1 Recall register 3 RC3
Graticule off GRO Recall register 4 RC4
Graticule on GR1 Recail register 5 RC5
Service Diagnostics menu SDG * . INSTRUMENT PRESET POWPR
Source Leveling off SLO CPLOTMENU SRt
Source Leveling on SiL1 Piot all PLA
Settling Time off SED Plot trace 1 PL1
Settling Time on SE1 Plot trace 2 PL2
Synthesizer Diag off 5Y0 Plot graticule PLG
Synthesizer Diag on v Plot characters PLC
Display Test Pattern TP Piot trace T markar PM1
Trace Memory Test ™7 Plot trace 2 marker PM2
Fast Processor Test FPT Configure Plot menu CPT*
Fast Bus Interface Test PRT Trace 1 finetype (entry) TiL
More Serv Diag menu MOR * Trace 2 linetype (entry) T2L
Display Memory Test DST Trace 1 pen number (eniry) TP
Scfiware Revision message SRV Trace 2 pen number {entry) TP
Retumn RET * Graticule pen no. {entry) PGP
S-Parameters Off 5Po Pen speed fast {max) PNM
S-Parameters On SM Pen speed slow _ PHS
 SAVEINSTRUMENTSTATE | SAV* | | Setplot config. to defaut PLD
Save state in register 1 S Plotter address (entry) HBP
Save state in register 2 sv2 Return RET*

* Use not required. the only function of this code is to display a menu (i bus diagnostices are on.)
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Plotting Via HP-IB

HP-IB PLOT commands are a special programming case because the HP 3577B is not the active
controller. To control a plotter directly, the HP 3577B must become a talker. Only one talker is
allowed on the bus at a time so the computer must be programmed to release the bus. The

HP 3577B must be manually configured with | SYST CTLR ON OFF ], as with any remote control
operation. The following examples execute a PLOT ALL command. They assume that the
analyzer’s address is eleven and the plotter’s address is thirty.

Example for the HP 9000 Series 300 Computers:
10 SEND 7; UNL MTA LISTEN 11 DATA "PLA" UNL MTA TAIX 11 LISTEN 30 DATA

SEND 7 - selects the HP-IB interface at address seven

UNL — unlisten, unaddresses all listeners

MTA -- my talk address, controller addresses itself to talk, this command will
also unaddress all talkers

LISTEN 11 — addresses device at address eleven to listen
DATA"PLA" - outputs the characters in quotes on the HP-IB
UNL ~ urlisten

MTA — my talk address

TALK 11 ~ addresses device at address eleven to talk
LISTEN 30 — addresses device at address thirty to listen
DATA - releases the bus for the data transfer

If the HP 3577B is unaddressed as the talker by the bus controller during a plot, the plotting process
can be resumed if the HP 35778 is readdressed to talk and was NOT addressed to listen (with a byte
transmitted) in the interim. It is the responsibility of the bus controller to transmit its UNTALK
command so that the handshake in progress is completed and data is not lost. Actions that will
terminate a PLOT are: addressing the HP 3577B to LISTEN (and sending a data byte), sending a
Universal Clear, sending a Selective Device Clear, or an invalid handshake.

If the plot is aborted via the HP-IB, the plotter pen is left in the carriage at its most recent position.
If the plot is aborted from the front panel, the pen is returned to its stall and the carriage moved to
the P1 position, allowing full view of the plot on plotters that roll the paper in and out for one axis of
‘movement.

PEN SPEED. The bus code PNM (pen speed fast) allows the plotter to run at its maximum
(default) velocity. This speed is dependent on the plotter used. The bus code PNS {(pen speed slow)
causes the plotter pen velocity to be ten centimeters per second.

The following two example programs demonstrate methods used to recognize the end of a plot
process. Either of two bits in the Status Byte are used to trigger SRQ; B0 (End Of Transfer) or B4
(Ready).
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100
110
120
130
140

!
!
!
1
1
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Controller responds to plot completionby polling the bus _
CONTROL lines (SRQ=1024) pulled by the instrument’End of Transfer ( EOT )

bit.

150 Adrs=711

160
170
180
190
200
210
220
230
240
250
260
270

280
290
300
310
320
330
340
350
360
370
380
390
460

!

i

!
f
!

!

Plotter=705
Done_bit=1

OUTPUT Adrs; "SQM" ;Done bit
REPEAT

X=8POLL(Adrs)
UNTIL NOT BINAND(X,Done_bit)

Next, start the plot.

' HP 3577B address
! Plotter address
! End Of Transfer bit {(BO)=1

! Unmask EOT bit

! SPOLL to clear previous EOT bit

SEND 7; UNL MTA LISTEN Adrs MOD 100 DATA "PLA" LISTEN Plotter MOD 100 TALK Adrs
MOD 1060 DATA

DISP "WAITING FOR PLOT COMPLETION®
LOOP

STATUS 7,7:X

EXIT IF BINAND (X, 1024)
END LOOP

DISP "PLOT IS COMPLETE. "
BEEP

X=5POLL.{Adrs)

OUTPUT Adrs;"SQM 0"

END

! Read the bus contrel and data lines
! Check for SRQ asserted

! Clear SRQ
! Reset mask to default
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100 ¢
110 ! Controller responds to plot completionusing interupts
120 ! and the instrument’s 'Ready’ bit

130 !

140 Adrs=711 'HP 3577B address

150 Plotter=705 ! Plotter address

160 Done bit=16 ! 'Ready’ =16

170 1!

180 OUTPUT Adrs; "SQM" ;Done_bit ! Unmask Ready bit

190

200 OUTPUT Adrs; "PLA" ! Get ready toplot. Plotwon't start
210 Puntil the HP 3577B is addressed to talk
220

230 REPEAT

240 X=5POLL(Adrs) ! SPOLL to clear previous Ready

250  UNTILNOT BINAND(X,Done_bit)

260 !

270 ! Next, enable the SRQ interrupt and start the plot.

280 !

290 ENABLE INTR 7;2 ! Allow Service Request to interrupt
300 ON INTR 7 GOTO Plot done ! Turn interrupt ‘ON’

310 SEND 7;UNLMTA LISTEN Plotter MOD 100 TALK Adrs MOD 100 DATA IStart plet
320 !

330 1

340 DISP "WAITING FOR PLOT COMPLETION"

350 Loop

360 1

370 !Wait indefinitely for plot completion

380 !

390 END LOCP

400 't

410 Plot_done: DISP "PLOT IS COMPLETE. "

420 BEEP

&30 X=SPOLL(Adrs) ! Clear interrupt condition
440

450 OUTPUT Adrs;"SQM 0" ! Reset mask to default
460 !

&70  END
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Function HP-IB code Function 'HP-IB code

Settfing Time Entry STE Read and dump 8-bit /0 port 1]
Dump register A DRA HP Instr. Basic and Channel B Query pop
Dump register B DRB Load register A LRA
Dump register R DRR Load register B LRB
Dump register D1 H11) Load register R LRR
Dump register D2 BD2 L oad register D1 LD1
Dump register D3 D3 Load register D2 LD2
Dump register D4 bbs L oad register B3 103
Dump register X1 DX1 Load register D4 Lh4
Dump register X2 DX2 Load register X1 LX1
Dump register X3 DBX3 Load register X2 LX2
Dump register X4 DXa Load register X3 LX3
Dump register X5 DX5 Load register X4 LX4
Cump register X6 DX6 Load register X5 LX5
Dump register X7 X7 Load register X5 LX6
Dump register X8 DX8 Load register X7 LX7
Dump jOmega, trace 1 w1 Load register X8 LX8
Dump jOmega, trace 2 Dw2 Load state (learn mode in) i
Bump trace 1 0T Load complete state LCS
Bumptrace 2 oT2 Load and write to 8-bit /0 port (entry) Lio
Dump marker 1 DM1 Characters off CHE
Dump marker 2 DMz Characters on CH1
Dump marker 1 position MP1 Annotation off AND
Dump marker 2 position MP2 Annotation on AN1
Dump state (learn mode out) LMo Annotation Clear ANC
Dump complete state DCs Menu off MHNO
Dump status DMS Menu on M1
Dump average number DAN Menu clear MNC
Dump key or knob DKY ASCH data format FM1
Dump characters DCH 84 bit IEEE data format FM2
Dump instrument ID in? 32 bit HP 35778 binary FM3
Channel B query DMB Bus diagnostics mode off BDO
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Funetion HP-IB cotfe

Bus diagnostics on, fast B

Bus diagnostics on, slow BD2
Enter Menu (user defined) ENM
Enter Annotation ENA
Enter Graphics ENG
Clear Keyboard Buffer CKB
Take Measurement TKM
Set SRQ Mask {entry) SoM
Error Reporting mode 0 ERO
Error Reporting mode 1 ER1

Error Reporting mode 2 ER2
Error Reporting mode 3 ER3
Send SRQ SRG
Dump time & date bl

Set time & date 8Ti
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SETTLING TIME ENTRY (STE). Settling time may be entered over the HP-IB. Each bandwidth
has a settling time associated with it. When a new bandwidth is selected its associated settling time
will be active. These new values for settling time are not saved with instrument state and will be
cleared by a PRESET or turning off power. The default values for settling time are shown in the
following table: '

Res BW = 1 kHz 22 ms
Res BW = 100 Hz 55 ms
Res BW = 10 Hz 370 ms
Res BW = 1 Hz 3.707 &

To enter a new value for the settling time parameter, select the resolution bandwidth before
entering the new settling time. Settling time values may range from one millisecond to

16.383 seconds. For zero settling time, turn settling time off (SEO). The current value of the
settling time parameter will appear in the data entry block if bus diagnostics mode one is used as
follows:

Example:
OUTPUT 711; "BW3;BDL1;STE 3 SEC:"

DUMP/LOAD REGISTER. The receiver input registers R, A, and B, and the storage registers X1
through X8 and D1 through D4 contain twice as many numbers as there are points in the active
sweep resolution. Each point on the trace is derived from a register bin containing a complex
number (represented by two real numbers). In the default sweep resolution of 401 points per sweep
there will be 401 complex numbers. The HP 35778 will dump 401 real and 401 imaginary numbers
in the form real (bin one), imaginary (bin one), real (bin two), imaginary (bin two),... The same
methods apply for the “number of steps” sweep resolution used in amplitude sweeps and for the
number of frequencies in the Discrete Sweep Table. Register [/O may use any of the three data
formats FM1, FM2, or FM3. The example that follows shows how register data may be dumped to
the computer/controller and loaded into the HP 3577B in each of the three data formats.
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Example:

10 1

20 ! Dump and Load Registers using all 3 data transfer formats

30 !

40 REALReal arrayl(0:80C1), Real array2(0:101)

50 INTEGER Integer array(0:3,0:400) array of 401 x 4 elements
60 ASSIGN @Na TO 711 ;FORMAT ON ! Na = Network Analyzer
70 OUTPUT @Na;"IPR;SM2;DF5;TRM:" ! TKM = take measurement
80 !

90 [ sskdedaricinbbi ok e it ke e st sl de o s et s s e el e sk e sk ek v e e e ek s ek
100 1

1106 ! PMI = the ASCII data format

120 ! Next, Dump Register Rusing FM1

130 1

140 OUTPUT @Na;"FML;DRR:" ! DRR = Dump Register R
150 ENTER @Na;Real arrayl(*)

160 1

170 ! Real_arrayl nowcontains the real and imaginary parts of

180 ! 401 complex numbers. Next, load the data into storage

190 ! registerDl.

200 !

210 OUTPUT @a;"LDl; " ,Real arrayl(*) ! LDl =LoadRegister D1
220 |

230 ! Register Dl now contains the data held in Real arrayl

240 !

250 OUTPUT @Na;"TR2;DF5;ID1;" ! Display Register D1
260 PAUSE

270 !

Z80 1 kil dok ek el e deode s S sk s skl e sk s st s et e e ek et sk s sl e o
290 !

300 ! FM2 =64 bit floating point binary (HP Series 200

310 ! computer real number) data format. Next, dump register

320 ! Ausing FM2. Note the use of reduced sweep resclution.

330 1

340 OUTPUT @Na;"RS1;TKM;FM2;DRA:" ! Changing sweep res

350 ! clears registers, so new
360 ! TKM is required

370 !

380 ! Enter the leading bytes {#I) into an unused string

380

400 ENTER @Na USING "#,2A" ;Junk$

410 !

420 ! Enter the register data in data format FM2

430 1

440 ASSIGN @Na;FORMAT OFF ! FORMAT must be OFF to
450 ENTER @Na;Real array2(*) ' ! use data format FM2
460 ASSIGN @Na;FORMAT ON
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470
480
490
500
510
520
530
540
550
560
570
380
590
600
610
620
630
640
650
660
670
680
690
700
710
720
730
740
750
760
770
780
790
800
810
820
830
840
850
860
870
880
890
300
910
920
930
940
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!

! Real array?2 nowcontains the real and imaginary part of

' 51 complex numbers. Load this data into register DZ:

!

OUTPUT @Na; "LD2 ;41" ; ! Tast™;” prevents CR/LF
ASSIGN @Na; FORMAT OFF ! Binary datamust be
OUTPUT @Na;Real_array2 (%) I preceded by "#1I"
ASSIGN @Na; FORMAT ON

!

! Register D2 now contains the data fromReal array?

!

OUTPUT @Na; "TR1; INA;TR2;ID2:ASL;" ! Display data in D2
PAUSE

!

P drdedededodddb dedek dded ook e e da s e e e s e e e el stk el e sk o e ek
!

! FM3 =32 bit floating point binary used by the HP 3577

!'internal processor. There are 4 bytes per real number in

! data format 3. Next, take a measurement and store to DL:

!

OUTPUT {@Na; "RS4; TR1; IBR; TKM; SD1;ASL:"

!

! Now Dump DI in data format FM3:

!

OUTPUT @Na; "FM3;DDL;"

!

I Enter the leading bytes ("#I") into anunused string

! then enter the data.

i

ENTER @Na USING "#, 24" Junk$

ASSIGN @Na; FORMAT OFF

ENTER @Na; Integer_array(¥) 1401l x4 bytes
ASSIGN @Na; FORMAT ON

!

! Integer_array now contains the real and imaginary parts

! of 401 complex numbers, each part filling a pair of

' Series 200 Integers. Load this data into register D2:

!

OUTPUT @Na;"LD2 #1": ! Binary datamust be
ASSIGN @Na; FORMAT OFF ! preceded by "#I"
OUTPUT @Na; Integer array(¥*)

ASSIGN @Na; FORMAT ON

!

! Register D1 now contains the data from Integer_array

!

OUTPUT @Ra; "TR2;ID2;DF5;ASL;" ! Display D1 as phase (DF5)
!

END
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DUMP TRACE Traces may be dumped but not loaded. A trace is made up of real numbers as
defined under the INPUT and DISPLAY FUNCTION keys and will have the same number of data
points as defined in the current sweep resolution. This data is dumped using any of the three data
formats with the following units:

Display Function Absolute Units Refative Units
(e.g.. INPUT =R)] (e.g., INPUT = B/R)

Log Mag aBv dB

Lin Mag Volts Units

Phage Degrees Degrees

Polar Volts Units

Delay Seconds Seconds

Real,Imag Velts Units

Phase trace data will be offset by the active Phase Reference Level. Delay data will be meaningless
in some of the beginning and end bins due to the algorithm used to measure group delay. The
number of bins affected will depend on the aperture and sweep resolution. When the HP 3577B
dumps a delay trace, it will output large negative numbers in those bins whose data is thus affected.
The example that follows shows how a trace may be dumped to the computer/controller.

Example:

10 1

20 ! Dump Trace example demonstrating use of all three
30 ! data transfer formats.

40 !

50 REALReal arrayi(0:400) ,Real array2(0:50)

60 INTEGER Integer array(0:1,0:400)

70 ASSIGN @Na TO 711:FORMAT ON

80 OUTPUT @Na;"IPR;SMZ;TKM;"

90 1

100 | srdedrdedede et gt e etk s s s ook s e s do e e e e sk sl e e e o sk o e ok
110 1

120 1 FMI1 = the ASCII data format
130 ! Next, dump trace one.

140 1

150 OUTPUT @Na;"FM1;DT1:"

160 ENTER @Na;Real arrayl(*)
170 PAUSE

180 1

!array of 401 x 2 elements
! Na=Network Analyzer
! TRYM = take measurement

! DT1 = Dump Trace one
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190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400
410
420
430
440
450
460
470
480
490
500
510
520
5330
540
550
560
570
580
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[ st dod e deskdod S dnbi A e e e s el Ao s e e s et st e s e e e
!

! FM2 = 64 bit floating point binary (HP 9000 Series 300

| computer real number) data format. Next, dump trace

! two using FM2. Note the use of reduced sweep resolution.

!

OUTPUT @Na; "RS1;TR2 ;DF5; TRM; FM2 :DT2; " ' ! RS1 =51 pts/span

!

! Enter the leading bytes ("#I") into array elements 0 & 1

!

ENTER @Na USING "#, (B)";Real_array2(0), Real array2(l)

!

! Prepare for an HP 9000 Series 300 internal real number format

! data transfer and preform the entry.

!

ASSIGHN (@Na; FORMAT OFF ! FORMAT must be OFF to
ENTER @Na;Real arrayl(*) ! use data format FM2
ASSIGN @Na; FORMAT ON ! Note that array elements
PAUSE '0&1 are written over
!

R Al A ik e e e i et et el A A S e e e e e e s e o v e
!

'FM3 =32bit floating point binary used by the HP 3577B

l'internal processor. There are 4 bytes per real number in

! data format 3. Next, take a measurement and dump trace 1

!

OUTPUT @Na; "RS4 ; TKM; FM3;DT1 ;"

!

! Enter the #I as before, then the data.

!

ENTER @Na USING "4, 2A" ; Junk$

ASSIGN @Na; FORMAT OFF

ENTER @Na; Integer_array(*)

ASSIGN @Na; FORMAT ON

!

! Integer_ arraynow contains 401 real numbers from trace

f one; each real number (32 bits) filling a pair of Series

! 200 Integers (16 bits).

!

END
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DUMP MARKER (DM1 & DM2). Except for the polar display function, this is Y-axis information
for one bin. The units will match those of the trace dumps shown in the table on Page 3-50. If the
display function is polar, two numbers will be output when a marker is dumped. These two numbers
will be real and imaginary or magnitude and phase, respectively, depending on units selected for the
marker. Any of the three data formats FM1, FM2, or FM3 may be used. The example that follows
shows how a marker may be dumped and displayed.

Example: Non-polar display function

16 ! Example: Non-polar display function

20 OUTPUT 711;"IPR;TRM;¥M1;DM1;" ! DM1 = Dump Marker one
30 ENTER 711;Marker_amp

40 DISP "Magnitude =";Marker amp

50 END

Example: Polar display function

10 ! Example: Polar display function

20 OQUTPUT 711;"IPR;DF4; TKM;FML:DM1;" ! DF4 =polar
30 ENTER 711;Marker_amp,Marker_phase

40 PRINT "Magnitude =";Marker amp

50 PRINT "Phase =";Marker phase

60 END

MARKER POSITION (MP1 & MP2) dumps X-axis information for the appropriate trace marker.
Any of the three data formats FM1, FM2, or FM3 may be used. The information units are:

LIN SWP Frequency
L.OG Swp Frequency
ALT SWP Frequency
AMP SWP Source amplitude
W Freguency
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Example:

10 OUTPUT 711; "IPR;TKM;MPL;"
20 ENTER 711;Mkr_freq
30 DISP "Marker frequency =";Mkr freq

40 END
Note If the frequency span is 0 Hz and the sweep time is less than 1000 seconds, the
# marker position is in units of time.

Dump and Load Instrument State

There are two ways to load and dump the instrument state; Dump and Load Complete State
(DCS/LCS) and Learn Mode Out and In (LMO/LMI).

Dump Complete State (DCS) dumps the instrument state to a computer in binary, including the
Limit Tables for Trace 1 and Trace 2, and the Discrete Sweep table. 3018 bytes are dumped
including the first two bytes which are always #1. (#1 is used to indicate that binary data is to follow.)

Load Complete State (LLCS) loads the instrument state in binary, including the Limit Tables and
the Discrete Sweep Table. It is used to configure the HP 3577B to a specific instrument state. Data
dumped to the controller using DCS should not be changed outside theHP 3577B. LCS can be used
to speed up reconfiguration if a large status change is necessary between tests.

Learn Mode Out (LMO) returns the instrument state in binary to be stored by a computer. This
command should be used if the state will be reloaded in an HP3577A. 1100 bytes are dumped
including the first two bytes which are #1. Limit Tables and the Discrete Sweep Table are not
included.

Learn Mode In (LMI) loads the instrument state from a computer in binary. This command
should be used to re-load a state that was dumpted using LMO. It is recommended that the entire
1100 bytes (including the #1) be kept together after the dump as the same information needs to be
returned to theHP 3577B when the LMI is used.
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The example that follows shows how to dump a complete instrument state to a controller and load
the complete instrument state back to the HP 3577B.

10 !
20 ! 'DCS', Dump Complete Instrument State
30 ! 'LCS', Load Complete Instrument State

40 ! Similar to LMO and IMI but includes Discrete Sweep Table

50 ! andLimit Tables, and other features not in the 3577A.

60 !

70 INTEGER Integer_array(0:1508) 11509 16 bit words, or 3018 bytes
80 ASSIGN@NaTO 711

9¢ !

100 13018 bytes will be dumped, 2 bytes per element of integer_ array.
110 !

120 OUTPUT @Na;"DCS™

130 ASSIGN (@Na;FORMAT OFF

140 ENTER @Na; Integer_array(#*)

150 ASSIGN @Na;FORMAT ON

160 PAUSE

170 1

180 ! This datamay be reloaded as follows.
190 !

200 OUTPUT @Na;"IPR:LCS;"

210 ASSIGN @Na;FORMAT OFF

220 OUTPUT @Na;Inte ger _array (%)
230 ASSIGN @Na; FORMAT ON

240 !

250 END
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The following program uses LMO and LMI to load and return the instrument state.

Example:

10
20
30
40
50
50
70
80
90
100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250

1

1 'IMO’ , Learn Mode OQut (dump instrument state)

1 'IMI'", LearnMode In {load instrument state)

!

INTEGER Integer array(0:549) PArray of 550 16 bit words
ASSIGN @Na TO 711; FORMAT ON

!

! 1100 bytes will be dumped, 2 bytes per element of

! Integer_array. Next, configure state and dump it.

!

OUTPUT @Na; "IPR;TR2;DF5;FRA 1 MHZ;SAM 15 DBM; ST3;1MO; "
ASSIGN @Na; FORMAT OFF

ENTER @Na; Integer_ array(*)

ASSIGN @Na; FORMAT ON

PAUSE

!

! Integer array now contains 1100 bytes of instrument state
! data. This datamay be reloaded as follows.

!

OUTPUT @Na; "IPR;IMI;"

ASSIGN @Na; FORMAT OFF

OUTPUT @Na;Integer array(*)

ASSIGN @Na ; FORMAT ON

!

END

DUMP STATUS (DMS) This command dumps the Status Byte and two more bytes of instrument
status information plus a screen message (the Serial Poll dumps only the Status Byte). In the
following table, B7 is the most significant bit and BO is the least significant bit. All data is in the
ASCII format.
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Lo CBYIE 1 TheSTATUSBYIE - o0 o

Bit Humber Bit Value Funetion
BY 128 Instrument BASIC stopped or paused
B6 64 RAS (require service)
BS 32 Error bit
B4 16 Ready for HP-IB command
B3 8 Key pressad
B2 4 Measurement complete
B1 2 Data available
80 1 Data transfer complete
T B et
B7 128 Power on
86 64 Source tripped
B5 32 Reference unlocked
B4 16 No external reference
B3 B8 Input A overload
B2 4 Input B averload
B1 2 input R overload
B0 1 Input tripped
_____ T U UBYVIES N
B7 128 Settling
BB 64 Waiting for trigger (TRG)
B5 32 Waiting for external trigger or line syne
B4 16 Sweeping
B3 8 End of sweep has occurred
B2 4 Trace 2 faled limit test
81 2 Trace 1 failed iimif test
BO 1 Not used
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ASCIH STRING

The ASCII String is a 26-character string containing an error, warning, or general information
screen message. The error reporting mode selected determines the level of message (none, error
only, warning and error, or all) that appears. Refer to MASKING THE STATUS BYTE for more
on error reporting modes, and to Appendix C for a complete listing of these messages.

Bits 0, 1, 2, 3, 5, and 6 of byte two will cause error messages when they become set. If the error bit is
unmasked and more than one of these conditions exist, the first to occur will be the only message
dumped. If the error bit is masked, DMS will dump the most recent message. The following
example program was run immediately after having preset the HP 3577B and pressed a numeric key
in the DATA ENTRY section:

Example:

10 DIMAS[100]

20 OUTPUT 711 ;"DMS"

30 ENTER 71148

40 DIsSPp "Response to DMS command ig f";A§: "' "
50 END

Response to DMS command is:

16,0, 16, ENTRY UNDEFINED’

Dumping status will clear the error string to all blanks. It also clears the Power on, RQS, and (if no
permanent hardware errors remain set) the error bit. Its effect on the Status Byteisthesame asa
serial poll.

DUMP AVERAGE NUMBER (DAN) dumps the number of sweeps or samples taken since
averaging was turned on. This number is not the user selection, N. The ASCII equivalent of the
average number is returned terminated by <CR/LF> and <EOI>. The data format for DAN is
always ASCIL The maximum value returned is 9999, :

Example:

10 OUTPUT 711;"IPR;AVS;" ! AV5 = averaging on (N=64)
20 WAITS

30 OUTPUT 711;"DAN:"

40 ENTER 711;Avg no

50 DISP Avg_no

60 GOTO 20

70 END
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CLEAR KEYBOARD BUFFER & DUMP KEY (CKB & DKY) These allow the controller to clear
the keyboard buffer (which will hold as many as six keypresses) and monitor key presses and/or knob
rotation. Note that an SRQ may be generated by front panel keys (see STATUS BYTE).

CKB clears the key buffer of key presses and the knob counter to zero. The key buffer holds a
maximum of six key presses. The knob counter contains the first count, other than zero, taken by
the counter since the last CKB command.

DKY dumps two numbers in ASCIl format. The first number corresponds to a front panel hardkey
and will range from 0 to 51 inclusive. The following table shows the keys and their corresponding
number. If there has been no key pressed since the last CKB command, a — 1 will be returned. The
second number is the knob counter which contains a number between — 15 and +15; negative
numbers indicate counter-clockwise rotation and positive numbers indicate clockwise rotation. Zero
indicates no rotation. The following example shows how the CKB and the DKY commands are
used. Also, refer to the example for ENTER MENU and ENTER ANNOTATION,

Example

10 OUTPUT 711;"CKB;*®

20 OUTPUT 711;"DKY;"

30 ENTER 711;Key,Knob

40 IF Key=-1 AND Knob=0 THEN 20

50 DISP "Key=";Key;" and Knob=";Knob
60 OUTPUT 711:"CKB:;"

70 GOTO 20

80 END
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Humber Key Hame Number Key Name
] ZEr0 26 DEGREMENT
1 ong 27 TRACE1
2 two 28 TRACE 2
3 three 29 FREG
4 four 30 AMPTD
5 five 3 TRIG MODE
] Six 32 SWEEP TYPE
7 seven 33 Swp MODE
8 eight 34 Swp TIME
9 nine 35 DEFINE MATH
10 decimal 36 STORE DATA
11 minus 37 DISPLAY FCTN
12 backspace 38 INPUT
13 softkey 1 {top) 39 SCALE
14 softkey 2 40 MKR
15 softkey 3 41 MEASR CAL
16 softkey 4 42 {not used)

17 softkey 5 43 SAVE

18 softkey 6 44 RECALL
19 softkey 7 45 SPCL FCTN
20 softkey B 46 RES BW

21 TRIG/RESET 47 AVG

22 ENTRY CFF 48 ATTEN

23 LOCAL 49 LENGTH
24 MARKER/ENTRY KEY 50 PLOT

25 INCREMENT 51 MKR -
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DUMP CHARACTERS (DCH) Dumps the alphanumeric characters on the screen to determine
values of certain parameters. Only information presently on the screen is returned on the bus. As
soon as the instrument is addressed to talk the following ASCII information will be returned if the
display is NOT in polar format:
1. Reference level for trace 1
2. Amplitude level for trace 1
3. Reference level for trace 1
4. Reference level for trace 2
5. Amplitude level for trace 2
6. Marker frequency for trace 1
7. Marker amplitude for trace 1
8. Marker frequency for trace 2
9. Marker amplitude for trace 2
10. Start frequency for trace 1
11. Stop frequency for trace 1
12. Start frequency for trace 2
13. Stop frequency for trace 2
14. Source amplitude (if not in alternate sweep)
15. Delay aperture (if DSPLY FCTN is DELAY) for the active trace
16. Entry block information (if bus diagnostics are enabled)

If the display format is POLAR, then the following ASCII information is returned:

1. Full scale level,

2. Phase reference
3. Reference position
4. <NULL>

5. Marker frequency
6. Marker amplitude

7. Marker phase

8. <NULL>

9. Start frequency for trace 1

10. Stop frequency for trace 1

11. Start frequency for trace 2

12. Stop frequency for trace 2

13. Source amplitude (if not in alternate sweep)
14. <NULL>

15. Entry block information

Each field will be separated by a comma; the last field will be delimited by a carriage return/linefeed.
If the field is not defined currently on the CRT, an empty field will be returned.
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Example

10

20

30

40

50

60

70

80

90

100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
280
360

1

! 'DCH’, Dump Characters Program

!
DIMBfr$(1:15)[40],U$[300},E5126]
ASSIGN @Adrs TO 711

!

! Polar Display Function

!
OUTPUT @Adrs ; "TPR; ST1:TRL;DF4 ; TKM; DMS ;

ENTER @Adrs;X,Y,Z ES ! Status read to make sure all commands

! have been processed & sweep is done

H

OUTPUT @Adrs; "ASL; " ! Auto scale the screen display
WAIT .1 ! Allow time to update picture

!

GOSUB Get_characters

!

PRINT "Full Scale: ";Bfr$(l)

PRINT "Phase Reference: ";Bfr$(2)

PRINT "Reference Position: ";Bfr$(3)

PRINT

PRINT "Marker Frequency: ";Bfr$(5)

PRINT "Marker Amplitude: ";Bfr$(%)

PRINT "Marker Phase: " ;Bfr$(7)

PRINT

PRINT "Start Frequency: ";Bfr$(9)

PRINT "Stop Frequeney: ";Bfr$(10)

PRINT "Source Amplitude: " ;Bfr$(13)

STOP
!

310 Get_characters: |

320
330
340
350
360
370
380
330
400
410
420
430
440

OUTPUT @Adrs;"DCH: "
ENTER @Adrs;U$
FOR I=1 TO 15
IF POS(U$,",") THEN
BEr$(1)=US[1,POS(US,",")-1]
U$=US[POS(US, ", ")+1]
ELSE
Bfr$(I)=U$
ERD IF
NEXTI
RETURN
i
END
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Result:

Full scale: FULL SCALE 2.5000
Phase reference: PHASE REF 0.0 deg.
Reference position: REF POSN 0.0 deg.

Marker frequency: MARKER 100 050 000.000 Hz
Marker amplitude: MAG(S21) 646.58E-3
Marker phase: PHASE(S21) — 45.208 deg.

Start frequency: START 100 000.000 Hz.
Stop frequency: STOP 200 000 000.000 Hz.
Source amplitude: AMPTD 15.0 dBm

SINGLE PARAMETER QUERY To query the value of a specific parameter returned by the
DCH command, use the following program.

10

20

30

40

50

60

70

80

90

100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
251
252
260
270
280
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!

! "QUERY NA"

!

ASSIGN@Na TQ 711

PRINT FNQuery_na$ (@¥a, "SWT")

!

END

DEF FNQuery_na$ (@Na,Entry code$)

! This functionwill query the HP 35778 and return the value
! of the item specified by Entry _code$. The string it returns
! will be in the same format as the CRT display for the item.
: .

! For example,

! FNQuery_na${@Na, "SWT")
!will return
! "SWEEP TIME 1.000SEC"
1

DIMReplyS$[300] !will contain the comma~separated

!DCH reply.

OUTPUT @Na;"BD1;" ;Entry_code$ tdisplay the item on CRT

OUTPUT @Na; "DCH" !request character dump

ENTER @Na;Reply$ iread characters

OUTPUT @Na; "BDO*" !turn off bus diagnostics

1

! The entry field is the last field of Reply$.
! Find the last comma by adding 1 to the length of the string
! and subtracting the reverse of the string.
Last _comma=LEN(Reply$)+1-P0OS(REVS (Reply$),",™)
RETURN Reply$[Last_comma+1]
FNEND
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DUMP PRODUCT IDENTIFICATION (ID?) The HP 35778 responds with the following ASCII
character string:

HP 3577B, TESTSET (or <NULL>)< Software revision>

The TESTSET string is present if the HP 35677A or HP 35677B S-Parameter Test Set is connected
to the HP 3577B.

CHANNEL B QUERY (DMB) returns one character; “0 <cr> <If>” when channel B is absent,
and “1<cr><lIf>" when channel B is present. The HP 3577B Option 002 adds the third (channel
B) receiver.

HP INSTRUMENT BASIC and CHANNEL B OPTIONS QUERY (DOP) The HP3577B
responds with the following ASCII character string:
002 (or 0), 1C2 (or 0).

If both options are present the reply is “002,1C2<cr> <If>.”
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BUS DIAGNOSTIC MODES. There are three bus diagnostic modes:
1. BDO = Bus Diagnostics Off, used for best programming speed.

2. BD1 = Bus Diagnostics On, Fast; menus appear, bus codes appear on screen for three seconds
after an error is detected.

3. BD2 = Bus Diagnostics On, Slow; menus appear, bus codes appear and are decoded at the rate
of one per second.

BD1 and BD2 are useful for debugging programs written to control the HP 3577B. When on, this
mode will sequence through all menus and update the display as if the HP 3577B were being
operated from the front panel.

DATA FORMATS. The HP 3577B offers three data formats used to transfer certain types of data
on the bus. The data types that make use of all three formats are trace data, register data, marker
data, and marker position.

FM1 is the ASCII data format. The ASCII floating point format will always transfer fifteen
characters in the form ~ 12.3456789E +03 for each number (i.e., leading spaces or zeros are not
suppressed). In FM1 data dumps, the HP 3577B outputs ASCII data points separated by commas
and carriage return line feed (CR/LF) indicates the end of record. When transferring data, the
complete set of data is referred to as a record. A record is composed of data and an end of record
terminator. When loading data the HP 3577B accepts commas, CR and LF as delimiters between
data points. No end of record symbol is required; the instrument will respond to EOL No more
than one delimiter is allowed between numbers; CR/LF is considered a single delimiter. Spaces.
between and within numbers will be ignored.

FM2 is the 64 bit floating point binary specified by ANSIIEEE standard 754-1985. This is the same
data format used by the HP 9000 Series 300 Computers. This format appears as follows:

SEEEEEEEEEEEMFFF FFFFFFFFFFFFFFFF FFFFFFFFFEFFFFFF FFFFFFFFFFFEFFFL

where; M is the most significant bit of the fractionat part

F is an intermediate fractional bit

L is the least significant fractional bit

S Is the sign bit of the fractional part

E is the exponent part

and: The exponent is offset by 127 (i..127=0). This format represents
1.fft. All ones for f's represents ~ 2.0 (i.e., normalized 10 2).
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FM3 is the 32 bit floating point binary used by the HP 35778 fast processor. This format appears
as follows:

MFFFFFFFFFFFEFFF SFFFFFFLEEEEEEEE

where; M is the most significant bit of the fractional part

F is an intermediate fractional bit

L is the least significant fractional bit

S is the sign of the fractional part

E is the exponent part

and: M should always bea "1”

The exponent is offset by 128 (i.e., 128==0). This format
represents 1ffiff... All ones represents ~ 1.0 {i.e., normalized
0 1).

In either of the the binary data formats the header #I must precede a binary load so that the
HP 3577B can recognize the bytes following the header as binary data.

ABORTING A DUMP OR LOAD A dump or load will be aborted by any one of the following
events:

- End (EOI) sent by talker (FM2 or FM3 load only)

. Sending non-numeric data (ASCII loads only)

. Device Clear

. Pressing the LOCAL front panel key

- Addressing the HP 3577B to Listen and sending one or more bytes (dumps only).

Lo W0 B e

Note that an Interface Clear (IFC) does not abort a dump or load over the bus. For unconditional
control of the bus, it is recommended that Device Clear followed by Interface Clear be issued at the
beginning of your program. The BASIC commands that correspond to these are CLEAR 7 and
ABORT 7, respectively.

LENGTH OF RECORD The length of the data record (number of points transferred) will depend
on the sweep type currently active. This is true for both register data and trace data. Note that in
trace dumps of delay a certain number of first and last bins will be undefined. The total number of
undefined bins equals half the aperature width. To protect the user from bad data, the HP 3577B
will output a large negative numbers in these bins. Typical record lengths for each sweep type is
given below: '

CW: 1

LIN: Sweep Resolution

LOG: 401

ALT: 401

AMP: Number of steps per sweep plus 1

DISCR: Total number of rows in Discrete Sweep Table

3-57



Remote Operation
Bus Messages

END OF DATA The bus management line EOI (end or identify) will be pulled by the HP 3577B
on the last byte of any data dump whether it is a binary or ASCII dump. Once the HP 3577B has
pulled its EOT line it will not transmit any more data until receiving another message. When using
ENG (enter graphics) to load graphics commands, EOT must be pulled on the handshake of the last
byte. Using BASIC on HP computers, pulling the EOI line is done by putting ;END at the end of
the data string as shown in the following example:

Example:

10 OUTPUT 711; "ENG 1" :
20 OUTPUT 711 USING "#,W" ;Cmnd_array (%) : END

SET TIME & DATE/DUMP CURRENT TIME & DATE (ST, DT1). STIsets the time and date.
The command requires a quoted string with 6 values representing the year, month, day, hour,
minute, and second as shown in the example below. Separate each value with a comma, space, or
colon.

Example:
OUTPUT 711;"STI ""1990,6,26,16:19:00"";"

Use the time and date clock for disk catalog entries or for Option 1C2’s (HP Instrument BASIC)
TIMEDATE function. The clock stops when the instrument’s power is shut off.

DTI dumps the current time and date. It returns the 6 values defined in the STI command. Six
zeros will return if the time and date have not been set since power on.

- 3-58



Remote Operation
Bus Messages

ENTER MENU (ENM) allows the user to label the eight softkeys. This feature may be used with
commands that read the keyboard. It does not allow the user to redefine the key label
corresponding to a HP 3577B softkey function. The user defined menu shares the same display
memory with system menus. It is recommended that the bus diagnostic mode be kept off to avoid

. overwriting menus.

To label the softkeys use the following sequence:

ENM Enter menu bus mnemonic,
" Opening quote indicates that text foliows.
1-8 The softkey number on which to display the message. If the first character

is pot a number

text Up to 16 characters of ASCH text. If the text is 8 characters or jess a single
line key-labe! will appear centered on the key. If the textis 9to 16
characters the text will be divided into 2 lines with 8 characters on the first
line and the remainder on the second line: the 2 lines will be centered on
the key. A carriage return character is not acceptable and will be translated
to a left arrow. Double quote marks (**) may be included as characters by
sending a pair of double quotss (*) to the HP 3577B. Note thatthe
computer may require entry of four quote marks for two quote marks to
appear in the program fine {resuiting in one on the HP 35778 screen).

! Closing quote mark.

<delim> This delimiter may be the characters; <CR/LF> space or the act of pulling
<EOI> on the handshake of the last byte transferred.

Whenever the instrument returns to LOCAL mode and the front panel is enabled, the user defined
menu will be overwritten with the present system definition of the softkeys. For an example
program using ENM, refer to ENTER ANNOTATION. Additional functions to control the menu
display memory:

Menu off MNO
Menu on MN1
Menu clear MNC
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ENTER ANNOTATION (ENA) This command allows the user to provide text strings and to
specify on which of twelve lines it will appear. These lines are located in the graticule area; four
near the top, four in the middle, and four near the bottom. They are located such that there is no
interference with the message block in which errors and warnings are displayed.

The format to be used is as follows:

ENA Enter annotation bus mnemonic.
g Opening quote indicates that text follows.
1-12 The display line number on which the annotation is to be displayed. I the

first character is not numetic

fext Up to 40 characters of ASCIl text. The carriage return character code is
unacceptabie and wili be translated to a left arrow if used.

' Closing quote marks,

< delim> This delimiter may be the characters: <CR/LF> space or the aczt of pulling
<EQi> on the handshake of the last hyte fransferred.
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Example:

16 !

20 ! 'ENA','ENM’ Use of Enter Annotation and Enter Menu

30 1 'CKB’,'DKY' Use of Clear Keyboard and Dump Key

40

50 Adrs=711

60 ASSIGN @Adrs TO Adrs

70 OUTPUT @Adrs; "ANC ; MNG® ! Clear annotation and menu
80 !

90 ! Next, define the annotation and menu

100 !

110 OUTPUT @Adrs;"ENA;""2 Special Test"""

120 OUTPUT @Adrs;"ENA;""4 Select appropriate MENUKEY "~
1306 !

140 OUTPUT @Adrs; "ENM; ""1CONTINUE" "~

150 OUTPUT @Adrs;"ENM;""4 TEST FATLED"""

160 OUTPUT @Adrs;"ENM;""8 ABORT"""

170

180 ! Note that apair of double quotes must be used to send

193G ! one double quote mark (") at execution time. To get a

200 ! double qucte to appear in the HP 35778 screen annotation,
210 ! 4 double quotes ("""") must be written into the program,
220 ¢

230 LOOP

240  OUTPUT @Adrs; "MNL1:AN1:® ! Turn annotaticen and menu on
250 OUTPUT @Adrs;"CKB;" ! Clear the keyboard buffer
260 1OQOP

270 OUTPUT @Adrs; "DKY ;" ! Read the keyboard
280 ENTER @Adrs ;Key,Knob

290 EXIT IF Key=13 OR Key=16 OR Key=20

300 IF Key-1 THEN BEEP ! -1=no key pressed
316 ENDLOOP

320 OUTPUT @Adrs; "MNO; " ! Turnmenu off

330 SELECTKey

340 CASE13

350  OUTPUT @Adrs;"ENA;""5 CONTINUE key pressed”""”

360 CASE1lé6

370 OUTPUT @Adrs; "ENA;""5 TEST FAILED key pressed”™™"
380 CASE20

390 OUTPUT @Adrs ; "ENA:""5 ABORT key pressed""”

400 END SELECT
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4140 !

420 WAIT 2

430 OUTPUT @Adrs;"ENA;"ngwnn ! Clears the message
440 OQUTPUT @Adrs;"MN1;" ! Turns the menu back on
450 !

460 END LOOP

470 1

480 END

ENTER GRAPHICS (ENG) The graphics mode allows the user to place alphanumeric
information anywhere on the screen in different sizes, intensities and rotational positions, as well as
draw vectors. Although this offers more flexibility than ENA, knowledge of the Digital Display
Module command set is required. This information uses the same display memory as the ENA
function, therefore the two functions cannot be used together.

The format to be used is as follows:

ENG Enter Graphics bus mnemonic.
#l Indicates binary words to follow,

<{-823> Starting address within annotation biock where digital display commands

are to be placed. Sent as a 16 bit binary number
Digital Dispiay | Sent as 16 bit binary words, MSB first. The commands for the digital

Commands display are binary commands. When the ENG command is used the HP
35778 will pass these commands to the dispiay section. AppendixBis a
quick reference programming guide for the digital display. The JUMP
command is not allowed. The carriage return character will be transiated
into a left arrow. Memory capacity is 924 commands.

<tQl> End Or identify will be sent with the last data byte to indicate the end of the

sequence,

Example:

This program draws a square on the HP 3577B screen, writes a message on the screen and
displays the HP logo at random locations.
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! Use of Enter Graphics: This programdraws a square on the HP 35778
! screen,writesaﬁmssageonthescreen,anddisplaystheH?logo
I' at random locations,
COMENTEGERCmnd;array(O:ZO),Arrayﬁindx,Disp_adrs,Arraywiength,@Adrs
INTEGER Plotx,Movey,Ploty,Set_cmnd,Text(1:5),Es
INTEGER I,J
Array length=20
Array_ indx=1
Disp_adrs=0
Adrs=711
ASSIGN @Adrs TO Adrs
!
OUTPUT @Adrs; "IPR;ANC:" ! Clear state and annotation
QUTPUT @Adrs; "AN1;" ! Turn the display ON
OUTPUT @Adxrs; "TR1;DFO;CGRO;CHO; "
|
! Define the ammotation commands
!
The PLOT command for the display: 000y pddd dddd dddd

!
!
! Where: y=0forxdefinition; 1 for ydefinition
! p=0for 'penup’; 1 for 'pen down’

! d=locationinrange 0 to 2047

1

!
Plotx=0
Ploty=6lad
Movey=4096

The SET CONDITIONS command for the display
0111 ixx] 10%xw wxxx

!
H

1

!

!

! Where: i defines the line intensity
! 00 - blank

! 01 - dim

1 10 - halfbright

! 11 - full bright

! 1l defines the line type

! 00 - solid line

! 01 - intensified end points

! 10 - long dashes

! 11 - short dashes

! wdefines the writing speed

! 00 - 0.20 inches per microsecond
! 01 - 0.15 inches per microsecond
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1460 1 10 - 0.10 inches per microsecond

1470 4 11 - 0.05 inches per microsecond

1480 ¢ ¥ =don’'t care

1490 1!

1500 Set_cmnd=30744 ! fullbright, solid line, & .05 in/us

1510 !

1520 1 The TEXT command: 010s srre ccce cece

1530 1

1540 ! VWhere: s defines character size

1550 ! 00 -1.0X

1560 ! 0l -1.35%

1576 1 10-2.0X

1580 ¢ 11-2.5%

1590 ! r defines rotation

1660 ! 00 - O degrees

1610 ! 0l - 90 degrees

1620 1 10 - 180 degrees

1630 ¢ 11 - 270 degrees

1640 ¢ e - establish size of character

1650 | 0 - Use previous size and rotation

1660 ! 1 - Use newsize and rotation

1670 1 ¢ - character code (see table in appendix)

1680 1

1690 Text(1l)=16384 ! size Is 1.0X and rotation is 0 degrees
1700 Text(2)=18944 !'sizeis l.5X and rotation is 90 degrees
1710 Text(3)=21504 ' size is 2.0X and rotation is 180 degrees
1720 Text(4)=24064 I'size is 2.5X and rotation is 270 degrees
1730 Text(5)=22528 1 size is 2.5X and rotationis 0 degrees
1740 Es=256 ! "establish size and rotation" flag
1750

1760 ! Plot a square on the HP 35778 screen:

1770 1!

1780 Sqxr:DATA 100,100 ! %,y coordinate for lower left corner

1790 DATA 100,1000 ! upper left

1800 DATA 1000,1000 ! upper right

1810 DATA 1000,100 ! lower right

1820 !

1830 ! Since the display units are not equal (i.e., Y-axis

1840 ! units are 3/4 the size of the X-axis units on the

1850 ! éisplay), the Y-axis units should be divided by .75

1860 ! to get a true square.

1870 !

1880 Y_axis_scale=,75

1890 READ X0,Y0 ! read the first point

1900 CALLAdd_ecmnd(Set_cmnd) !initialize SET COMMAND

1910 CALL Add_cmnd(X0+Plotx) ! move to starting point
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CALL Add_cmnd(Y0/Y_axis_scale+Movey)
FORI=17TO3

READX.,Y

CALL Add_cmnd (Z+Plotx)
CALL-Add_cmnd(Y/Y_axis_scale+Ploty)
NEXT I

CALL Add_cmnd (X0+Plotz)

CALLAdd _cmnd(Y0/Y_axis_scale+Ploty) ! plot to starting point
! .
! Now display the following message in the four different
! sizes and rotations.
!
Message$="HP3577 "
!
CALL Add_emnd(5504+Plotx) ! define the start of characters
CALL Adé_cmnd (500+Movey)
FORI=1T04

CALL Add_cmnd(Text(I)+Es+NUM(Message$)) | 1st character

! w/Es asserted

FOR J=2 TO LEN (Message$)

CALL Add_cmnd(Text(I)+NUM(Message$[J]))

NEXT J
NEXT I
!
IF Array_indxl THEN CALL Transfer_cmnd I transfer if necessary

i
Array indx=1 ! reinitialize buffer
Cmnd_array(0)=100 !t use address 100 for buffer
CALL Add _cmnd(1500+Plotx) ! define starting position for
CALL Add_cmnd (1500+Movey) ! Toop

CALL Add_cmnd(Text(5)+Es+1) ! character "1" is HP logo
CUTPUT @Adrs; "ENG#H#I":
ASSIGN @Adrs; FORMAT OFF

switch tobinary format

OUTPUT @Adrs; Cmnd_array (*) ; END

ASSIGN @Adrs ; FORMAT ON ! return to ASCIT

1

! The following steps will update the two commands which

! define the starting location of the HP logo. It

! demonstrates changing selected commands "on the fly" .

!

LOOP

Cmnd_array(1)=INT(1500%RND)+Plotx ! Update new starting
Cmnd_array(2)=INT(1900%RND)+Movey ! position for logo,
OUTPUT @Adrs ; "ENGH#I™: ! Update newx,y

ASSIGN @Adrs;:FORMAT OFF ! switech to binary format
OﬁfPUT@Adrs;Cmnd“array(O),Cmnd“array(l),Cmnd_array{2);END
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2345 ASSTCGN @Adrs ;FORMAT ON ! return to ASCII
2350 WAIT .1

2360 END LOOP

2370 !

2380 END

2390 !

2400 ! The following subroutine adds Digital Display commands to
2410 ! Cmnd_array until it contains 20 (Array_length) elements.
2420

2430 SUB Add_cond (INTEGER Value)

2440 COM INTEGER Cmnd_array(*),Array_indx,Disp_adrs ,Array_length,@Adrs
2450 Cmnd_array(Array indz)=Value

2460 Array_indx=Array_indx+1

2470 TIF Array_indxArray length THEN

2480 CALLTransfer_cmnd

2490  Array_ indx=l

2500 ENDIF

2510 SUBEND

2520 !

2530 ! Send the Cmnd_array to HP 35778

2540

2550 SUB Transfer_cmnd

2560 COM INTEGER Cmnd_array (*) yArray_indx,Disp_adrs,Array_ length,@Adrs
2580 Cmnd_array(0)=Disp_adrs

2590 OUTPUT @Adrs USING "4 K" ; "ENG #I" ! Send ENG and #1

2595 ASSIGN @Adrs;FORMAT OFF ! switch to binary format
2600 OUTPUT @Adrs;Cmnd_array (%) ;END ! Send array ‘
2605 ASSIGN @Adrs;FORMAT ON ! return to ASCII

2610 FORK=0 TO Array_length ! Clear out Cmnd_array
2620 Cmnd_array(X)=0

2630 NEXTK

2640 Disp_adrs=Disp_adrs+Array indx-1 ! Re-define display

2650 ! memory adress for

2660 SUBEND ! next transfer,
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ANNOTATION OFF (ANO) Turns off the Annotation/Graphics modes by disabling the display
memory.

ANNOTATION ON (AN1) Enables the commands in display memory.

ANNOTATION CLEAR (ANC) Clear display memory back to NOP instructions.

Additional functions to control the screen are:

Graticule On GR1

Graticule Off GRO

Characters On CH1

Characters Off CHO
(screen messages will not be turned off)

The character fields controlled by the character commands are:

1. Information at the bottom of the screen.

2. The REF and /DIV messages and their values
3. The entry block

4. The marker data

5. The graticule

The following screen features have their own on/off commands:

1. Trace data (the traces themselves; TR1 DF0 and TR2 DF0)
2. Trace reference lines (TR1 RLO and TR2 RL0)

3. Annotation

4. Menu

TAKE MEASUREMENT (TKM) When this command is received the HP 3577B settles and takes a
measurement before processing the next bus command. TKM (followed by a dump command)
guarantees that the measurement will be completed before data transfer begins. For faster
measurements RST and TRG may be used as shown previously.
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Instrument Preset (default) Parameter Values

The HP 3577B responds to the instrument preset (IPR) command configuring its parameters as
defined in the following table:

FUNCTION PRESET CONDITION
Without test set With test set

- TRACE1 Active same
TRACE 2 Off same
DISPLAY FUNCTION Log magnitude same
INPUT def. (both traces} R S21 (B/R, test set FWD)
user detined input F3 same

| SCALE (ogmag) v .
Reference level 0.0 ¢Bm codB
/O 10.0dB same
Reference position 100 %% same
Reference line On same

| SCALE (inearmag) RN ik
Reference level 0.0 Voits 0.0 units
/DY 100 mv 100E™ % units
Reference position 00% same
Reference line On same

 SCALE (phase) e -
Reference level g.0° 0.0°
DIV 45 degrees sams
Reference positicn 50 % same
Reference line On same
Phase slope (Trc 1&2) On, 0.0%span same

| SCALE {polar) L henn
Full scale 1.0 Volis 1.0 units
Phase reference 0.0 same
Reference position 0.0 same
Reference line 0n same
Phase slope (Trc 1&2) On, 0.0%span same

| SCALE (eaf&imagnary) - y ey
Reference ievel 0.0 units
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PRESET CONDITION
FUNCTION
Without test set With test set
/O 200 mv 200E™ 3 units
Reference position 50 % same
Reference line On same
Phase slope (Trc 1&2)

On, 0.0%span

same

;SQA'LE_ {_delay)f L ‘T
Reference level 00s same
DIV 100 ns same
Reference position 50 % same
Reference line Cn same
Phase siope (Trc 1&2) On, 0.0%span '

CSCALE(SWR) e
Refarence level 0 units same
/o 1.0 unit same
Reference position 0% same
Reference line On same

. MARKER (Both traces) - R s
Marker On same
Position Bin 200 same
Offset (Mag, freq swp) 0ff, 13.01 dam Off, 0.0 a8
Freq Offset (X-axis) 0.0 Hz 0.0 Hz
Offset (Mag, amptd swp) Off, 13.01 dBm 0ff, 0.0 dB
Ampid Otfset (X-axis) 13.0dBm 13.0 dBm
Targst 10.01 dBm -304dB

LIMIT TABLE (Both traces)

SR 0 T

remains same

remains same

User def equation

same

DEFINE MATH

K1 real 1 same

K1 imaginary 0 same
_ DEFINEMATH confinued- T

K2 real 50 same

K2 imaginary 4] same
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FUNCTION PRESET CONDITION

Without test set With test set
K83 real 75 same
K3 imaginary 4] same
K4 real 0 same
K4 imaginary 1 same
K5 real ~1 same
K5 imaginary 0 same
KG real 1.0x10° same
K6 imaginary i same
K7 real 1.0x1012 same
K7 imaginary 0 same
F1 {(B/RY/(K1 — B/R) same
F2 AR same
F3 {K1 4+ F2)/(K1 — F2) same
F4 K2*F3 same
F5 K3*F3 same
SWEEP TYPE Lingar (freq) same
Sweep direction Up (left to right) same
Dis¢reta Sweep Table remains same remains same
SWEEP MODE Continuous sameg
SWEEP TIME (linear swp) 1000 s same
{amplitude swp) 0.050 s/step same
(manual swp mode or CW) 0.050 s/step same

_ FREQUENCY T SRR N
Start freq {linear swp) 0.000 Hz 100 kHz
Start freg (log sweep) 50.000 Hz 100 kHz
Stop frequency 200 MHz same
Center frequency 100 MHz 100.05 MHz
Frequency span 200 MHz 198.9 MHz
Center freq step size 1.0 MHz same
Freq sweep resolution 401 points/span same
: AMPLI'{UDE B ' P i :

Source amplitude —10.0 dBm +15.0 dBm
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PRESET CONDITION
Without test set With test set

FUNCTION

Amplitude step size 1.0 dBm same

Start amplitude — 40.0 dBm same

Stop amplitude 0.0 dBm +15.0 dBm

Steps/sweep 100 same

TRIGGER MODE Free run same

RESOLUTION BANDWIDTH 1 kHz same

Setting time for:

Res BW = 1 kHz 22 ms same

Res BW == 100 Kz 55 ms same

Res BW = 10 Hz 370 ms same

ResBW =1 Hz 3.707 s same

AVERAGING Oft same

Input R 20 dB same

Input A 20 dB same

inputB 20 dB same
CINPUTIMPEOANCE ~ . . - o oo

Input R 50Q same

Input A 500 same

Inpui B 500 same

CweoTiene

Input R On, 0.0 meters On, 1.3 meters

Input A On, 0.0 meters same

Input B On, 0.0 meters same

Step size 1.0 meter same
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The Status Byte

The Status Byte is an 8 bit word that the HP 3577B will dump on the HP-IB when it is serially polled.
The state of each bit indicates the status of an internal HP 3577B function.

BASIC exampie:
Var=SPOLL(711)

Status Byte Bit Numbers
B7 B6 B5 B4 B3 B2 B1 B0

B7: Instrument BASIC stopped or paused. Set when an HP Instrument BASIC program stops running. This can
be due to a PAUSE or STOP statement, a progra