83508
SWEEP OSCILLATOR
(Including Option 400)

SERIAL NUMBERS

This manual applies directly to HP Model 8350B
SWEEP OSCILLATOR having serial number prefix
2309A.

With changes described in Section VI, this manual also

applies to instruments with serial number prefixed
2251A.

For additional information about serial numbers, refer
to INSTRUMENTS COVERED BY MANUAL in
Section L.

© Copyright HEWLETT-PACKARD COMPANY 1983
1400 FOUNTAIN GROVE PARKWAY, SANTA ROSA, CA. 95404

MANUAL PART NO. 08350-20034

Microfiche Part No, 08350-40035 Printed: JAMUARY 1883

PACKARD

[éﬁ HEWLETT


https://www.manualsplus.com/

CERTIFICATION

Hewlett-Packard Company certifies that this product met its published specifications at the time of
shipment from the factory. Hewlett-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 to the calzbranon faczhnes of other International Standards Organization
members. :

WARRANTY

This Hewl;ett-Packard instrument 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 Com-
pany will, at its option, either repair or replace products which prove to be defective.

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

HP warrants that ité software and firmware designated by HP for use with an instrument will execute
its programming instructions when properly installed on that instrument. HP does not warrant that the
..operation of the instrument, or software, or firmware will 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 spec;ficatlons for the product, or improper site preparation or main-
tenance.

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED. HP SPECIFICALLY DISCLAIMS THE IM-
PLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE.

EXCLUSIVE REMEDIES

THE REMEDIES PROVIDED HEREIN ARE BUYER’S SOLE AND EXCLUSIVE REMEDIES. HP
SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSE-
QUENTIAL DAMAGES, WHETHER BASED ON CONTRACT, TORT, OR ANY OTHER LEGAL

THEORY.
ASSISTANCE

Product maintenance agreements and other customer assistance agreements are qvailable 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 CONSIDERATIONS

GENERAL

This product and related documentation must be
reviewed for familiarization with safety markings
and instructions before operation. This product has
been designed and tested in accordance with inter-
national standards.

SAFETY SYMBOLS

Instruction manual symbol: the
e product will be marked with this
symbol when it is necessary for
the user to refer to the instruc-

tion manual (refer to Table of
Contents).

Indicates hazardous voltages.

Indicates earth (ground) terminal.

T %

The WARNING sign denotes a
hazard. It calls attention to a
procedure, practice, or the like,
which, if not correctly performed
or acdhered fo, could resuit in
personal injury. Do not proceed
beyond a8 WARNING sign until
the indicated conditions are fully
understood and met.

WARNING |

The CAUTION sign denotes a
hazard. It calls attention to an
operating procedure, practice, or
the like, which, if not correctly
performed or adhered to, could
resuit in damage to or destruc-
tion of part or all of the product.
Do not proceed beyond a CAU-
TION sign until the indicated
conditions are fuily understood
and met.

CAUTION

SAFETY EARTH GROUND

This is a Safety Class | product (provided with a
protective earthing terminal). An uninterruptible
safety earth ground must be provided from the
main power source to the product input wiring ter-
minals, power cord, or supplied power cord set.
Whenever it is likely that the protection has been
impaired, the product must be made inoperative
and be secured against any unintended operation.

BEFORE APPLYING POWER

Verify that the product is configured to match the
available main power source per the input power
configuration instructions provided in this manual.

If this product is to be energized via an autotrans-
former make sure the common terminal is con-
nected to the neutral (grounded side of mains
supply).

SERVICING
| WARNING

- Any servicing, adjustment, maintenance,
or repair of this product must be per-
formed only by gualified personnel.

Adjustments described in this manual
may be performed with power supplied
fo the product while protective covers
are removed. Energy available at many
points may, if contacted, result in per-
sonal injury,

Capacitors inside this product may still
he charged even when disconnected from
its power source.

To avoid a fire hazard, only fuses with
the required current rating and of the
specified type (normal blow, time delay,
efe.} are to be used for replacement,
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General Information Model 8350B

HP 83508 SWEEP OSCILLATOR

POWER CABLE*

*POWER CABLE/PLUG SUPPLIED DEPENDS ON COUNTRY COF DESTINATION, REFER TQ SECTION B FOR PART
NUMBER INFORMATION,.

Figure 1-1.  Model 83508 Sweep Oscillator
1-6
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General Information

SECTION |
GENERAL INFORMATION

1-1. INTRODUCTION

1-2. This Operating and Service Manual con-
tains information required to install, operate,
test, adjust, and service the Hewlett-Packard
Model 8350B Sweep Oscillator. Figure 1-1 shows
the Model 8350B and power cable.

1-3.  This manual is divided into eight major
sections which provide the following
information:

a. SECTION I GENERAL INFORMATION,
includes a brief description of the instru-
ment, safety considerations, specifications,
supplemental characteristics, instrument
identification, options available, acces-
sories available, and a list of recommended
test equipment,

b.  SECTION II, INSTALLATION, provides
information for initial inspection, prepara-
tion for use, battery information, rack
mounting, storage, and shipment.

c. SECTION II1, OPERATION, consists of
three subsections which contain general
operating information, local operation
information (non-HP-IB), and remote
operation information (Programming
Notes which provide information on
HP-IB use of the Model 8350B).

d. SECTION IV, PERFORMANCE TESTS,
presents procedures required to verify that
performance of the instrument is in accor-
dance with published specifications. Per-
formance Tests which are general to most
RF plug-in units are given in the section.
Performance Test limits and other special
tests related to specific RF plug-ins are sup-
plied in each RF plug-in Operating and
Service Manual Included is a Local and
Remote Operation Verification procedure.

e. SECTION V, ADJUSTMENTS, presenis
procedures required to properly adjust and

align the Model 8350B Sweep Oscillator
mainframe after repair. Refer to the
QOperating and Service Manual of the
specific RF plug-in used for adjustments
related to the RF plug-in.

£ SECTION VI, REPLACEABILE PARTS,
provides information required to order all
parts and assemblies.

g SECTION VII, MAWNUAL BACKDATING
CHANGES, provides backdating informa-
tion required to make this manual compat-
ible with earlier shipment configurations.

h. SECTION VII, SERVICE, provides an
overall instrument block diagram with
troubleshooting and repair procedures.
Each assembly within the instrument is
covered on a separate Service Sheet which
contains a circuit description, schematic
diagram, component location diagram, and
troubleshooiing information to aid the
proper maintenance of the mstrument.

1-4. Supplied with this manual 1s an Operating
Information Supplement. This is simply a copy
of the first three sections of the manual which
should be kept with the instrument for use by
the instrument operator. '

1-5. On the front cover of this manual is a
“Microfiche” part number. This number may be
used to order 10- by 15-centimeter (4- by 6-inch
microfilm transparencies of the Manual Each
microfiche contains up to 60 photo duplicates of
the manual pages. The microfiche package also
mcludes the latest Manual Changes sheet as
well as all pertinent Service Notes.

1-6. Refer any questions regarding this
manual, the Manual Changes sheet, or the
instrument to the nearest HP Sales/Service
Office. Always identify the instrument by model
number, complete name, and complete serial
number in all correspondence. Refer to the
inside rear cover of this manual for a worldwide
listing of HP Sales/Service Offices.

I-1
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General Information

Model 83508

Table 1-1. Model 83508 Specifications (1 of 2)

FREGUENCY CONTROL FUNCTIONS
Bange: Determined by RF plug-in unit used,
Linearity: Refer to RF plug-in unit specifications.

START/STOP Sweeps: Sweeps up from the START
frequency to the STOP frequency.

Range: START and STOP parameters are
independent, fully calibrated, and con-
tinuously adjustable over the entire fre-
quency range. STOP frequency must be
greater than or equal to START frequency.

CF/AF Sweep: Sweeps symmetrically upward in
frequency, centered on the CF (Center Fre-
quency) sctting,

AF:  Frequency width of sweep. Continuously
adjustable from zero to 100% of frequency
range. START/STOP and CF/AF modes can
be interchanged without affecting RF
output.

AF Accuracy: Refer to RF plug-in unit
specifications.

CF Accuracy: Refer to RF plug-in unit

specifications.

CF Resolution: 0.00038% of band (262,144
points across band).

AF Resolution:  0.1% of freq band (1024 points
across band); 0.012% of freq band for % band
or less (8192 points across band); 6.0015% of
freq band for1/64 band or less (16,384 points
across band).

Display Resolution: 5§ digits maximum.

CW Dperation:  Single frequency RF output, When
changing between CF/AF and CW mode, the
CW frequency and the Center Frequency (CF)
are equivalent

CW Accuracy:
specifications.

Refer to RF plug-in unit

SPECIFICATIONS
83508 SWEEP DSCILLATOR
{with RF Plug-in installed)

CW Resolution:  0.00038% of freq band (262.-
144 points across band).

Vernier: Adjusts CW frequency of swept range up
to £0.05% for continuous adjustment, The 50
LED is on whenever a vernier adjustment value
is present.

Vernier Resolution:  Same as CW resolution.

Ofiset:  Allows the CW frequency or center fre-
quency of swept range to be offset by any
amount up fo the full range of the RF plug-in.
After entering an offset and returning the dis-
plays to the previous mode, the #0 LED will be
on indicating that an offset is present; however,
the display will remain unchanged.

Resolution: Same as CF.

Accuracy: Refer to RF plug-in unit specifica-
tions.

Frequency Markers: Five frequency markers are
independently adjustable and fully calibrated
over the entire sweep range. Front panel key
provides for the selection of either amplitude or
intensity markers. The last marker engaged is
the active marker and is the one modifiable by
the control knob, step keys, keyboard or
remote control.

Resolution: 0.4% of selected sweep width (256
points/sweep).

Accuracy: Refer to RF plug-in unit specifica-
tions.

Marker Output: Negative rectangular pulse
available from the POS Z BLANK conneclor
on the rear panel. Refer to Table 1-2.

Marker Sweep: RF output is swept between
Marker 1 and Marker 2 freguency values. The
Marker 1 and Marker 2 frequency values can be
entered as permanent sweep values with the
SHIFT key. Pressing MKR SWEEP again
returns the instrument to the last START/STOP
values.

12
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Table 1-1.

(General Information

83508 Specifications (2 of 2)

Marker—CF:  Marker-to-Center Frequency func-
tion causes the CW or Center Frequency (CF)
of the sweep output to equal the frequency of
the active marker.

SWEEP AND TRIGGER MODES

Internal:  Sweep recurs automatically.
tine: Sweep triggered by ac power line fre-
quency.

External Triggerr Sweep is actuated by an external
trigger signal applied to pin 9 of the rear panel
Programming Connector on the rear panel
Trigger signal must be > +2 Vdc, wider than 0.5
us, and not greater than 1MHz in frequency.

Single: Selects mode and triggers/aborts a single
sweep.
Sweep Time: Continuously adjustable from 10 ms

to 100 seconds. Minimum sweep time may be
more than 10 ms depending upon the specific
RF plug-in used and the bandwidth swept.

Manual Sweep: Front panel controls (knobs, key-
board, and step keys) provide continuous
manual adjustment of frequency between end
frequencies set in any of the sweep functions.
Resolution s 0.1% of selected sweep width (980
points across sweep).

External Sweep: Sweep is controlled by a zero to
410 volt sweep ramp external signal applied to
the front or rear panel SWEEP OUTPUT/
SWEEP INPUT connectors. Resulting RF Out-
put frequency accuracy will be a function of
input sweep ramp accuracy and linearity.

Sweep Output:  Positive-going, direct-coupled saw-
tooth at front and rear panel SWEEP QUTPUT/
SWEEP INPUT connectors, concurrent with
swept RF output. In CW mode, dc output is pro-
portional to the RF plug-in unit full-band fre-
guency. Refer to Table 1-2.

MODULATION CHARACTERISTICS

External AM: Refer to RF plug-in unit specifi-
cations. Rear panel BNC connector.

Internal AM:  Sguare wave modulation available at
all sweep speeds through front panel control.
Refer to RF plug-in for On/Off ratio specifi-
cations. Refer to Table 1-2 for frequency
characteristics.

External FM: Refer io RF plug-in unit specifi-
cations. Rear panel BNC connector.

GENERAL SPECIFICATIONS
Blanking

RF Blanking when enabled, RF automati-
cally is turned off during retrace and remains
off until the start of next sweep.

Display Blanking POS Z BLANK: direct-
coupled, positive rectangular pulse during re-
trace and bandswitch points of sweep.
Negative intensity marker signals are also
output through this connector. NEG Z
BLANK; direct-coupled, negative ree-
tangular pulse during retrace and band-
switch points of sweep. Both are rear panel
BNC outputs. Refer to Table 1-2.

Pen Liftt Output to control the pen lift function of
an X-Y recorder. Refer to Table [-2 for max-
imum sink current rating.

Counter Trigger (CHNTR TRiG): Output for control-
ling the external trigger input of the HP 5343A
Microwave Frequency Counter. Rear panel
BNC connector.

Stop Sweep: Input for stopping the progress of a
forward sweep. Rear panel BNC connector.

1-3
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Model 83508

‘able 1-2. Model 83508 Supplemental Characteristics (1 of 2)

SUPPLEMENTAL CHARACTERISTICS
83508 SWEEP OSCILLATOR
{with BF Plug-in installed)

INPUT/OUTPUT SIGNAL CHARACTERISTICS

Freguency Marker Owtput Intensity markers are
available from the POS Z BLANK connector
on the rear panel The markers are —4 volt rec-
tangular pulses with the exception of the active
marker, which is a —8 volt pulse. Source
impedance is approximately 1000 ohms.

External Sweep: Sweep is controlled by an Exter-
nal Sweep Input signal applied to the front or
rear panel SWEEP OUTPUT/SWEEP INPUT
connectors. The External Sweep Input must be
zero volts at start of sweep, increasing linearly
to +10 volts at the end of sweep.

Sweep Output: Direct-coupled sawtooth, zero to
approximately +10 volts, at front and rear
panel SWEEP OUTPUT/SWEEP INPUT con-
nectors concurrent with swept RF output. Zero
volts at start of sweep, approximately +10 volts
at end of sweep, regardless of sweep width. In
CW mode, dc output is proportional to the RF
plug-in unit full-band frequency. In SHIFT CW
mode, a 0 to +10 volt ramp is output, regardless
of CW frequency.

MODULATION CHARACTERISTICS

Internal AM:  Square wave modulation available at
all sweep speeds. Factory preset to 27.8 kHz
although selectable (via internal jumper) to
1000 Hz or 27.8 kHz Refer to RF plug-in for
Qn/Off ratio specifications.

INSTRUMENT CONTROL

Control Knebs, Step Keys, and Data Entry Keyboard: All
instrument parameters, whether time, frequen-
cy, or power, may be set in three ways. The con-
trol knobs allow for continuous adjustment of
any parameter. An exact function value can be
entered through the Data Entry Keyboard. For
incrementing or decrementing power or fre-
quency values, the Step Keys (Step Up/Step
Down) can be used. The step size can be
changed from the pre-programmed default
values by pressing [STEP SIZE]. enter the
desired step size value on the Data Entry

Keyboard, and terminate the command with
the GHz, MHz, or dBm key as appropriate. The
SHIFT key is used to effect the function written
in blue on the front panel

INSTRUMERNT STATE STORAGE

SAVE n/RECALL m Up to 9 different front panel
settings can be stored in the 8350B via the
SAVE n (n=I through 9) function. Instrument
settings are stored in memory locations 1
through 9 and can be recalled randomly or in
sequence {1, ....91,...) with Step Up/
Step Down keys or by contact closure to ground
of the Step Up Advance (pin 22 on the rear
panel Programming Connector). All Save regis-
ters may be write pro tected (locked) by pressing
[SHIFT] [SAVEm]. This command makes it
impossible to change the contents of the
memory registers until they are unlocked by
pressing [SHIFT] [REGALLn]. The locked/
unlocked register status is retained even with ac
nower off.

ALT 0 The ALT n function causes the RF output
to alternate on successive sweeps between the
current front panel setting and the setting
stored in memory location n {n=1 through 9).

INSTRUMENT STATE

Instrument Preset: The Instrument Preset
[INSTA PRESET] key sets the 8350B into the
following predetermined state: the RF output is
swept over the full frequency range of the RF
plug-in at the specified maximum power level
(an RF OFF condition can be selected by a pre-
settable configuration switch located within the
RF plug-in}, the internal square wave AM is ofl,
and the frequency markers arc off. Instrument
Preset also causes an internal analog and digi-
tal self-test to occur. If certain internal errors or
failures are detected during the self-test or dur-
ing normal operation of the 8350B, they are
indicated via error code messages in the form of
“Ennn” (where n=0 through 9) read from the
left FREQUENCY display.
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Table 1-2.  Model 83508 Supplemental Characteristics (2 of 2)

tocal Operation: The Local (LCL) key is used to
return the 8330B to local control from the
remotely controlled state. The REM LED
indicates when the 8350B is being controlled
remotely. The ADRS’D LED indicates when
data is being transmitted or received over the
HP-1B.

REMOTE PROGRAMMING (HP-1B)

instrument Control: All front panel controls
except the line power switch may be controlled
or programmed remotely. The 83508 is fully
compatible with the HP-IB. The 8350B has both
input and output capability, providing complete
control of the iastrument state. The HP-IB
address can be displayed on the front panel and
is selectable by the user from 0 to 30. Refer to
Table 2-3 for a listing of HP-IB address codes.

HP-1B Functions

Input Mode Functions: All front panel con-
trols except the ac power line switch are pro-
grammable. Functions that require numerical
values typically have greater entry resolution
than is displayed. Several speciat HP-IB
functions are provided that are not available
from the front panel

Frequency Resolution: Same as CF/AF,

Power Resolution:
specifications.

Refer to RF plug-in unit

Output Mode Functions: The 8350B can out-
put to a controlier an instrument state message
that completely describes the present instru-
menl status (sweep mode, trigger moede, etc)
and can supply the present numerical value of
any function (sweep time, marker frequencies,
power levels, start/stop frequencies, etc.).

GENERAL
Menvolatile Memaory

Continuous memory that retains the contents of
ail instrument state storage registers and the
HP-IB address along with the current instru-
ment state when the ac power is turned off for
approsimately 20 days.

Bisplay Blanking Qutpuis

POS 7 BLANK: Direct-coupled rectangular
pulse approximately +5 volts during retrace
and bandswitch points of sweep. Intensity
marker signals are also output through this rear
panel BNC connector. Marker signals are —4
volt pulses with the exception of the active
marker which is —8 volts.

NEG Z BLANK: Direct-coupled rectangular
pulse approximately —5 volts during retrace
and bandswitch points of sweep. No markers
are output from this rear panel BNC
connector.

Pen Lift Output Output to control the pen lLift
function of an X-Y recorder. Maximum sink
current is approximately 600 ma.

Rear Panel Programming Connector:  Additional con-
trol of and information on the 8350B instru~
ment state is provided via a 25-pin rear panel
connector. Quiput signals such as display and
RF blanking, X-Y recorder pen lift, HP 84108
and HP 3343A interface signals. Input signals
affect the sweep status, display and RF blank-
ing, pen lift outputs, ctc. Refer to Figure 2-7 for
a complete listing of signals and voltages on the
rear pane! Programming Connector.

243108 Interface Cable: Permits multi-octave oper-
ation of HP 84108 Network Analyzer with the
8350B (order HP Part Number 08410-60146).
Connects between 8410B rear panel SOURCE
CONTROL and 83508 rear panel PROGRAM-
MING CONNECTOR.

Furnished: 2.29m (7.5 foot) power cable with
NEMA plug,

Operating Temgerature Bange: 07C to +55"C.

Power: 100, 120, 220, or 240 volts, +10% —10%, 30
to 60 Hz (Option 400; 60 to 400 Hz). Approx-
imately 270 volt-amps including RF olug-in
unit (depends upon specific RF plug-in unit
used).

Weight (not including RF plug-in unity: Net 16.5
kg (36.4 1b) Shipping 22.7 kg (50 Ib).

Dimensions: 425 mm Wide, 133.3 mm High, 422
mm Deep (1675 x 525 x 16.6 in).

1-5
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1-7. SPECIFICATIONS

1-8. Listed in Table 1-1 are the specifications
for the Model 8350B Sweep Oscillator. These
specifications are the performance standards, or
limits, against which the instrument may be
tested. Only the specifications for the Model
8350B Sweep Oscillator mainframe are given in
this manual. Refer to the Operating and Service
Manual for the specific RF plug-in used for
complete specifications relating to the RF
plug-in. Table 1-2 lists the sweep oscillator sup-
plemental characteristics. Supplemental charac-
teristics are not specifications but are typical
characteristics included as additional informa-
tion for the user. :

1-9. SAFETY CONSIDERATIONS
1-10. General

1-11. This product and related documentation
must be reviewed for familiarization with safety
markings and instructions before operation.
This product has been manufactured and tested
in accordance with international safety
standards.

1-12. Safety Symbolis

1-13. A complete listing of the safety symbols
used in this manual is given on the page preced-
ing Figure 1-1. Included are descriptions of sym-
bols which refer the operator to the manual
from the instrument, Protective Earth Ground,
Frame or Chassis Terminals, Warning, and
Caution symbols.

1-14. INSTRUMENTS COVERED BY
MANUAL

1-15. Attached to the rear panel of the instru-

SERIAL NBUMBER

PREFIX SUFEIX
e, e,

SER 1839A00285

Figure 1-2.  Typical Serial Number Plate
1-6
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ment is a serial number plate. A typical serial
number plate is shown in Figure 1-2. The serial
number is in two parts. The first four digits
followed by a letter comprise the serial number
prefix. The last five digits form the sequential
suffix that is unique to each instrument. The
content of this manual applies directly to
instruments having the same serial number pre-
fix as those listed on the title page of this
manual under SERIAL NUMBER.

1-16. An instrument manufactured after the
printing of this manual may have a serial prefix
that is not listed on the title page. An unlisted
serial prefix indicates that the instrument 1s dif-
ferent from those documented in this manual
The manual for the instrument is then supplied
with a Manual Changes supplement that con-
tains information that documents the ditfer-
ences.

1-17. In addition to change information, the
Manual Changes supplement contains informa-
tion for correcting errors in the manual. To keep
this manual as current as possible, Hewlett-
Packard recommends that you periodically
request the latest Manual Changes supplement.
The supplement for this manual is keyed to the
manual’s print date and part number, both of
which appear on the title page. Complimentary
copies of the Manual Changes supplement are
available on request from Hewlett-Packard.

1-18. For information concerning a serial
number prefix that is not listed on the title page
or in the Manual Changes Supplement, contact
your nearest Hewlett-Packard Sales/Service
Office.

1-19. DESCRIPTION

120, The Hewlett-Packard Model 8350B
Sweep Oscillator, together with an RF plug-in
unit, forms a complete, solid-state, swept signal
source, The Model 8350B can be used with net-
work analyzer systems such as the HP Model
8410B Network Analyzer, the HP Model 8753
Frequency Response Test Set, the 8756A Scalar
Network Analyzer, and the HP Microwave Link
Analyzers to provide a complete measurement
system.

1-21.  The front panel of the Model 8350B has
been conveniently laid out to optimize the use of
instrument operation function blocks. Fre-
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quency modes, sweep modes, marker operation,
storage register control, and data entry controls
are individually grouped for ease of operation
and full control versatility on the Model 8350B
Sweep Oscillator.

1-22. When the INSTRument PRESET
pushbutton is selected, the instrument auto-
matically goes through an internal self check
routine to verify proper instrument operation. If
certain errors or failures are detected during the
self test or in normal operation, they are
indicated via error codes displayed on the far
left digital display. An INSTRument PRESET
condition is then set which automatically pre-
sets the sweep oscillator to full RF plug-in band
sweep operation.

1-23. Accurate High Resolution Data
Entry

1-24. Accurate, high resolution digital displays
indicate all major function values. Function
values may be set by activating the appropriate
pushbutton and using the corresponding knob,
step keys, or data entry keyboard to enter the
desired values.

1-25. Sweep and Trigger Modes

1-26. The sweep may be triggered INTernally,
through ac power LINE frequency, EXTernally,
or in SINGLE sweep operation. SWEEP TIME
is continuously variable from 10 ms to 100
seconds. (Minimum sweep time may be greater
than 10 ms depending upon the specific RF
plug-in used and the bandwidth being swept). A
MANual SWEEP function allows the data entry
controls to provide continuous manual adjust-
ment of frequency between the end frequencies
set in any of the sweep functions. A direct
coupled sawtooth sweep ramp, zero to approx-
imately 10 volts, is available through both front
and rear panel SWEEP OUTPUT/SWEEP
INPUT BNC connectors,

1-27. START/STOP Mode

1-28. The START/STOP frequency sweep
mode, selected upon Instrument Preset, is
indicated by yellow LEDs located above the
selected operation pushbuttons. In this mode
the Model 83508 sweeps up from the START
frequency to the STOP frequency. START and
STOP frequencies are indicated on the FRE-

General Information

QUENCY LED displays. START frequency or
STOP frequency may then be changed through
the use of the data entry or RPG controls.

1-29. CW Mode

1-30. When CW (Continuous Wave) mode is
selected, the instrument is tuned to a single fre-
quency RF OQOutput, indicated on the FRE-
QUENCY LED display. CW mode operation is
indicated by the vellow LED located above the
CW pushbutton. CW frequency, when enabled,
may be varied through the use of the data entry
or RPG controls. When the SHIFT CW mode is
selected, a 0 to 10 volt sweep ramp will be output
at the front and rear panel SWEEP OUTPUT/
SWEEP INPUT BNC connectors, even though
the RF frequency is fixed in the CW mode.

1-30A. Fine/Coarse CW Control Knob
Resolution

1-30B. The CW control knob resolution may be
increased from 0.0015% of band (16,384 points
across band) to 0.00038% of band (262,144 points
across band) by pressing [SHIFT] [AF]. To
return to coarse control knob resolution press
[SHIFT] [CF]. The resolution of HP-IB entries
and entries using the data entry keyboard are
both 0.00038% of band (CW hardware resolu-
tion). Due to display resolution limitations,
small changes to CW frequency may not be
shown in the CW Frequency display. The CW
Vernier mode will allow small changes in CW
Frequency to be displayed.

1-31. CF/AF Mode

1-32. The CF/AF frequency sweep mode
allows the instrument to sweep upward in fre-
quency, symmetrically centered about a CF
{Center Frequency) setting. CF/AF sweep mode
operation is indicated by the vellow LEDs cen-
tered above the CF and AF pushbuttons. CF
and AF frequencies may be individually varied
through use of the data entry or RPG controls.
START/STOP and CF/AF sweep modes may be
interchanged without affecting the RF Output.
When changing between CF/AF sweep mode
and CW mode, the CW frequency and the Cen-
ter Frequency (CF) are equivalent.

1-33. Frequency Marker Operation

1-34. Five independent, continuously variable,
amplitude or intensity markers are available to

1-7
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note significant points on the frequency sweep.
Marker selection is indicated by a yellow LED
located within each Marker pushbutton. Marker
frequency is indicated on the FREQUENCY/
TIME LED display. The frequency difference
between any two markers can be displayed by
the MKRA function. A MKR SWEEP function
allows a frequency sweep using Marker 1 and
Marker 2 as the START/STOP frequency limits
while maintaining the original START/STOP
values. For greater accuracy, marker frequencies
can also be counted directly using the HP
Model 5343A Microwave Frequency Counter.
The sweep is momentarily stopped allowing the
counter to measure the START, STOP, or
activated marker {requency.

1-35. Instrument State Storage

1-36. Up to 9 different front panel settings can be
stored and recalled in the Model 8350B via the
SAVEn (n = through 9) function. The ALTn
function causes the RF Output to alternate on
successive sweeps between the current front
panel setting and the setting stored in the
recalled memory location (n = 1 through 9).
This allows the Model 8350B to work in
conjunction with the HP Model 8755 Frequency
Response Test Set or HP Model 8756 Scalar
Network Analyzer to perform two simultaneous
measurements utilizing different sweep widths
and/or power levels.

1-37. Modulation Characteristics

1-38. The Model 8350B is capable of internally
square wave modulating the RF Qutput at a 27.8
kHz or I kHz (selected by an internal jumper}
modulation frequency, as controlled by the front
panel L7 MOD key. The RF Output may also
be Amplitude or Frequency modulated by an
external source via the Model 8350B Sweep
Oscillator rear panel inputs.

1-39. Remote Programming {HP-IB)

1-40.  All front panel controls, except the line
power switch, may be controlled or programmed
remotely via the rear panel HP-1B interface con-
nector. The Model 8350B can also output to a
controtler an instrument state message that
completely describes the current instrument
status (sweep mode, trigger mode, etc.) and can
supply the present numerical value of any func-
tion (sweep time, marker frequencies, power
levels, START/STOP frequencies, etc.)

1-8
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1-41. QOther Features

1-42, The Model 8350B also provides RF out-
put blanking during sweep retrace and rear
panel positive and negative polarity display
blanking outputs for re trace and bandswitching
points of sweep. A rear panel PEN LIFT output
generates a pulse which is coincident in time
with the endpoints of the sweep. A COUNTER
TRIGGER output and STOP SWEEP input are
also available on the rear panel to interface with
the HP Model 5343A Microwave Frequency
Counter. A 25-pin rear panel Programming
Connector provides addi tional control of and
information on the Model 8350B instrument
state. A listing of pin configuration and signals
on the Programming Connector is given in
Figure 2-7. Output signals on the Programming
Connector supplement other rear panel output
signals such as display and RF blanking, X-Y
recorder penlift, and HP Model 8410B and HP
Model 5343A interface signals. Input signals on
the Programming Connector affect the sweep
status, display and RF blanking, penlift outputs,
etc.

1-42A. Displayed Frequency Muitiplier

i-42B. The frequency information of the 8350B
front panel display may be modified by entering
a numeric multiplication factor with the com-
mand [n] [SHIFT] [M4]. The displayed fre-
quency information now reflects the actual RF
frequencies produced by an external harmonic
multiplier.

1-42C. Displayed Frequency Offset

1-42D. The frequency information on the
8350B front panel display may be modified by
entering a numeric offset value with the com-
mand [n] [SHIFT] [M5]. The displayed fre-
gquency information may now reflect the actual
RF frequencies produced by an external
upconverter.

1-43. To have a complete operating unit, the
Model 83508 Sweep Oscillator must be used in
conjunction with an RF plug-in unit which
operates in the desired frequency range. The HP
Model 83500 Series RF Plug-in units have been
specifically designed for use with the Model
8350. With the addition of the Model 11869A RF
Plug-in Adapter, the HP Model 86200 Series RF
Plug-ins may also be used with the Model
8350B.
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1-44. Nonvolatile Memory

1-45. The Model 8350B has a nonvolatile
memory which retains the contents of all instru-
ment state storage registers, the current instru-
ment state, and the HP-IB address. The
nonvolatile memory on the A3 microprocessor
board is supported by the battery pack BT1
inserted in a battery holder with a battery hold
down clamp. When fully charged, the batteries
will retain a sufficient charge to hold the
memory contents for approximately 20 days.
The batteries are charged within the instrument
and a full charge is maintained when the instru-
ment LINE switch is ON. When fully dis-
charged, the batteries typically take approxi-
mately 30 hours to obtain a full charge.

1-46. The part numbers for battery pack, bat-
tery holder, and hold down clamp are listed 1n
the replaceable parts list in Section VI of the
manual.

1-47. OPTIONS

1-48. Option 400, 400 Hz AC Power
Operation

1-49, The standard Model 8350B requires that
the ac power line frequency be 50 to 60 Hz.
Option 400 allows the instrument to operate
with a 400 Hz ac power line frequency.

1-49A. Option 803, 5343A Interface
Cables

1-49B. Option 803 contains two interface
cables (HP Part Numbers 08350-60039 and
08350-60040) used to interface the 8350B with
the 5342A Frequency Counter for making fre-
guency measurements while in the swept mode.
Refer to Section III Local Operation for a
detailed explanation of this feature.

1-49C. Option B50, 8410B Interface
Cable

1-49D. Option 850 contains the Source Control
Cable (HP Part Number 08410-60146) used to
synchronize the 8350B and 8410B Network
Analyyzer when making multi-octave magni-
tude and phase measurements. Refer to Section
HI Local Operation for a detailed explanation
of this feature.

General Information

1-50. Option 907, Front Handles Kit

1-51.  Option 907, HP Part Number 5061-0089,
contains a pair of front handles and the
necessary hardware for mounting the handles fo
the Model 8350B. Refer to Section II of this
Operating and Service Manual for a detailed
description of this kit and instructions for
installation.

1-52. Option 908, Rack Mount Kit

1-53.  Option 908, HP Part Number 5061-0077,
contains a pair of flanges and the necessary
hardware to mount the Model 8350B in an
equipment rack with 482.6 mm (19 inches)
horizontal spacing Refer to Section II of this
Operating and Service Manual for a detailed
description of this kit and instructions for
installation.

1-584., Option 908, Rack Mount/Front
Handles Kit

1-55. Option 909, HP Part Number 5061-0083,
contains one Option 907 Front Handles Kit and
one Option 908 Rack Mount Kit (see descrip-
tions in preceding paragraphs). Refer to Section
II of this Operating and Service Manual for a
detailed description of this kit and instructions
for installation.

1-566. Option 910, Extra Operating and
Service Manual

1-57. The standard instrument is supplied with
one Operating and Service Manual. Each
Option 910 provides one additional Operating
and Service Manual. To obtain additional
Operating and Service Manuals after initial
shipment, order by manual part number, listed
on the title page and rear cover of this manual

1-58. ACCESSORIES SUPPLIED

1-59. Figure 1-1 shows the Model 8350B and
power cable. The power cable supplied depends
upon the country of destination. Refer to Sec-
tion 11 of this manual for HP Part Number
information.

1-60. EQUIPMENT REQUIRED BUT
NOT SUPPLIED

1-61. To have a complete operating sweep
oscillator, the Model 8350B Sweep Oscillator

-9
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must have-an RF plug-in unit installed. The HP
83500 Series RF Plug-ins have been specifically
designed for use with the Model 8350. They pro-
vide calibrated output power levels, calibrated
power sweeps, internal leveling and slope con-
trol, and full HP-IB programmability. Economi-
cal use of the HP Model 86200 Series RF
Plug-ins may be utilized with the Model 8350B
with the addition of the HP Model 11869A RF
Plug-in Adapter. The Model 11869A mounts at
the rear of the Model 86200 Series RF Plug-in
and provides the interface for signals and
voltages from the Model 8350B to the RF plug-
in. All of the Model 8350B standard operating
features including HP-IB remote programming
.are available, however specific RF plug-in
functions (output power level, RF on/off, etc)
cannot be controlled or remotely programmed
by the Model 8350B mainframe.

1-62. To use the HP-IB capabilities of the
Model 8350B, a computing controller such as
the HP 9825 Desktop Computer or the HP 85
Personal Computer is needed.

1-63. EQUIPMENT AVAILABLE
1-84. Service Accessories

1-65. Service Accessory Kit (HP Part Number
(8350-60020) is available for servicing the 8350B
and 83500-series RF plug-ins. The accessory kit
includes:

® Two 44-pin printed circuit board extenders.
The HP Part Number for each extender is
08350-60031. These boards have keved slots
which allow them to be used in trouble-
shooting the Model 83500-series RF Plug-
ins as well

® An RF Plug-in extender cable set that pro-
vides all electrical connections when the
RF Plug-in is removed from the sweep
oscillator. The R¥ Plug-in Interface Con-
nector is extended by one cable HP Part
Number 08350-60034) and the Power Sup-
ply Interface connector is extended by the
other cable (HP Part Number 08350-
60035).

® Onc hex Balldriver (HP Part Number 8710-
0523). Used to remove the hold down plate
hex screws from the front panel when
repair is necessary.

110
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® One l6-pin LC. Test Clip (HP Part Number
1400-0734) and one 20-pin LC. Test Clip
(HP Part Number 1400-0979) are provided
as an aid for probing Integrated Circuits
when troubleshooting.

1-66. Model 8410B/8411A Network
Analyzer

1-67. The Model 8350B Sweep Oscillator is
compatible with the HP Model 8410B Network
Analyzer system. The combination of the Model
84108 Network Analyzer, the Model 8411A Fre-
quency Converter, and an appropriate display
plug-in forms a phasemeter and ratiometer for
direct phase and amplitude ratio measurement
on RF voltages. These measurements can be
made on single frequencies and on swept fre-
quencies from 110 MHz to 18GHz. Several RF
plug-in units for the Model 8350B are capable. of
multi-octave sweeps in this range. The Model
8410B has an Auto-Frequency range mode
which gives it the capability of automatically
tracking the Model 8350B Sweep Oscillator over
octave and multi-octave frequency bands. Two
interconnections to the Model 8350B are
necessary to ensure that the Model 8410B will
phase lock properly. The Model 8410B Source
Control Cable (HP 08410-60146) connects the
Model 8410B rear panel SOURCE CONTROL
connector to the Model 8350B rear panel PRO-
GRAMMING CONNECTOR. Additionally, the
sweep oscillator RF plug-in 1V/GHz output
connects to the Model 8410B rear panel FREQ
REF INPUT. The model 8410B Source Control
Cable connector pins and signals are illustrated
in Table 1-3.

1-68. WNiodel 8755 Frequency Response
Test Set

1-69. The Model 8350B Sweep Oscillator is
compatible with the Model 8755 Frequency Res-
ponse Test Set for broadband swept scalar
measurements. The Model 8350B provides inter-
nal 27.8kHz square wave modulation of the RF
output eliminating unnecessary cable connec-
tions to the Model 8755 or the use of an external
modulator. The Model 8350B can also produce
alternate sweeps through use of the ALT n func-
tion which works in conjunction with the chan-
nel switching circuits in the Model 8755C (this
does not apply to 8755A or 8755B series
instruments). This permits Channel 1 on the
Model 8755C to respond only to the Model
8350B current state and Channecl 2 to the alter-
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nate state. A single cable (HP Part Number
8120-3174) connects between the Model 8350B
rear panel ALT SWP INTERFACE connector
and the Model 8755C front panel ALT SWP
INTERFACE connector.

1-70. Model 8758 Scalar Network
Analyzer

1-71. The Model 8350B Sweep Oscillator is
compatible with the HP 8756 Scalar Network
Analyzer for broadband swept scalar
measurements. The 8756 operates in the RF and
microwave frequency ranges depending on the
detector used. The 8756 utilizes a versatile
digitized CRT and employs built-in storage and
normalization features. The 8756 CRT simul-
taneously displays swept scalar information, a
softkey menu, channel number, mode of opera-
tion, scale factor, and reference level informa-
tion of selected channel(s). The 8756 1s equipped
with advanced HP-IB interfacing capabilities
which allows 1t to display the 8350B START and
STOP frequencies as well as the above men-

General Information

tioned information. The 8756 HP-IB features
also allow the user to control many &350B
functions directly from the 8756 front panel The
Model 8350B provides internal 27.8kHz square
wave modulation of the RF output thereby
eliminating the use of an external modulator.

1-72. Power Meters and Crystal Detectors

1-73. Depending upon the RF plug-in unit
used, the RF output can be externally leveled
using the HP Model 432 Power meter or nega-
tive polarity output crystal detectors. Refer to the
Operating and- Service Manual of the specific
RF plug-in used for detailed information on
Ieveling systems that may be used with the
Model 8356B/RF Plug-in combination.

NOTE

The Model 435A and 436A Power
Meters should not be used in
Model 8350B external ieveling
systems.

Table 1-3. Model 54108 Source Control Cable

84108 Source Control Cahle HP Part Number 08410-60146
‘ 8350A Connector Pin 84108 Connecter Pin Wire
Mremaonie Deseription {25-pin D Type Male {14-pin Micre Ribhon Male Color Code
HP Part No. 1251-0063) HP Part No. 1251-0142) '
L. SSRQY/ Low=Stop Sweep Request/ 187206 7 905
L BPRQ Low=Blanking Pulse Request
SYNC TRG High = Synchronizing 1 901
Trigger
GND DIG Digitai Ground 11 90
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Table 1-4. Recommended Test Equipment! (1 of 4

Model 8350B

instrument

Critical Specifications

Recommended Model

Use?

Spectrum Analyzer

Oscilloscope

Display Mainframe

Swept Amplitude
Analyzer

Detector

Power Splitter

Storage-Normalizer

Digital Voltmeter

Universal Counter

Oscilloscope Probe

Modulation Analyzer

Power Meter

Frequency Range: 0.01 to 22 GHz
Residual FM: =100 Hz

Must have auxiliary IF output when used
with the HP 8901 A Modulation Analyzer,

Dual channel

X vs. Y display mode

Sensitivity: =0.1 uS/DIV

Horizontal Sweep Rate: <0.1 uS/DIV

Compatible with HP 8755C Swept Ampli-
tude Analyzer and HP 8750A Storage-
Normalizer

Capable of transmission measurements
Power Resolution; <025 dB/DIV

Compatible with Swept Amplitude Analyzer
Frequency Range: 0.01 to 124 GHz
Power Range: —20 to +10 dBm

Frequency Range: 0.01 to 124 GHz
Qutput Port Tracking: =0.25 dB
-Maximum Input Power: 2420 dBm

Compatible with Display Mainframe and
Swept Amplitude Analyzer

Accuracy: =0.005%
Input Impedance: =10 M£)

Frequency Mode
Frequency Range: 230 kHz
Frequency Resolution: <10 Hz
Time Period Mode
Frequency Range: =20 kHz
Resolution: =50 uS

1 : 1 General Purpose Probe

{(May be used in addition to Spectrum
Analyzer)

Frequency Range: Must cover auxiliary IF
Output frequency of Spectrum Analyzer
used

Residual FM: =10 Hz

Power Range: —20 to ++10 dBm
{No substitution when used for external
power meter leveling).

HP 8565A

HP 1740A

HP 182T, 180TR

HP 8755C

HP 11664A

HP 11667A

HP 8750A

HP 3456A

HP 5328A

HP 10008B

HP 8901A

HP 432A

pT

AT

1-12
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Table 1-4. Recommended Test Equipment! (2 of 4)

instrument

Critical Specifications

fecommended Modsl

Use?

Thermistor Sensor

Frequency Counter

Directional Coupler

Directional Coupler

RMS Voltmeter

Function Generator

Crystal Detector

Air {ine Extension
{2 required)

RF Cable

Step Attenuator

Frequency Range: 0.01 to 124 GHz
Maximum SWR: 175

Frequency Range: 0.01 to 124 GHz
Sensitivity: =—20 dBm

Maximum Input Power; =0 dBm
Frequency Accuracy: <1 kHz

Frequency Range: 0.1 to 2.0 GHz
Nominal Coupling: 220 dB

Maximum Coupling Variation: <:+1 dB
Minimum Directivity: =32 db

Frequency Range: 2 to 124 GHz
Mean Output Coupling: =20 dB
Output Conpling Variation, St] dB
Minimum Directivity: =26 dB

dB Range: —20 to —70 dBm

(0 dBm = t mW into 600 Ohms)
Frequency Range: 10 Hz to 10 MHz
Accuracy: 5% of full scale

Frequency Range: 0.1 Hz to 10 MHz
Output Level: 10V p-p into 50 Ohms
Output Level Flatness:
3% from 10 Hz to 100 kHz
=x10% from 100 ¥Hz to 10 MHz

Frequency Response: .01 to 124 GHz
Maximum Input Power: =100 mW

Impedance: 50 Ohms
Frequency Range: decto 12.4 GHz
Reflection Coefficient:

0.018 + 0.001 (times the frequency in
GHz)

Impedance: 50 Ohms
Length: 61 cm (24 in)

Frequency Range: dcto 12.4 GHz
Incremental Attenuation:

010 70 dB in 10 dB steps
Calibration Accuracy: <+0.1 dB atall steps

HP 8478B

HP 5343A

HP 778D

HEP 779D

HP 3400A

HP 3312A

HP 423B

HP 11567A

HP 111708

HP 8495A Option 8§90

BT
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Table 1-4. Recommended Test Equipment! (3 of 4)

Model 83508

instrument Critical Specifications Recommended Made! Use?
Attenuator Attenuation: 3 dB £ 0.5 dB HP 8491 B Option 003 P
Freguency Range: 0.01 to 124 GHz
Maximum Input Power: 2-+20 dBm
Attenuator Attenuation: 6 dB =+ 0.5 dB HP 8491 B Option 006 P
Frequency Range: (.01 to 124 GHz
Maximum Input Power: =+20 dBm
Attenuator Attenuation: 10 = 6.5 dB HP 8491 B Gption 010 P
Frequency Range: 0.01 to 124 GHz
Maximum Input Power; 2420 dBm
Attenuator Attenuation: 20 = 0.5 dB HP 8491B Option 020 P
Frequency Range: 0.01 to 124 GHz
Maximum Input Power: =420 dBm
Adjustable Short Frequency Range: 1.8 to 124 GHz Maugry Microwave? P
Impedance; 50 = 1.5 Ohms 1953.2
Adjustable AC Line | Select to cover line voltage used
Transformer 100—120 volt General Radio* P
W5MTB
220—240 volt General Radio P
WI10HMT73
Line Voltage Monitor | To be used with above Adjustable AC Line
Transformers
120 volt Monitor RCA®120B P
240 volt Monitor RCA WV 503A P
Frequency Meters Frequency Accuracy: =0.17%
Calibration Increments; <2 MHz
Select to cover Frequency range of
RF plug-in
0.96 to 4.2 GHz HP 536A P
37 to 124 GHz HP 537A P
Adapter APC-7 to Type N{m) HP 11525A P
Adapter APC-3.5(f) to Type N(m) Arnphen016 P
131-7018
Delay Line Refer to Figure 1-3 P
Discriminator

-4
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Table 1-4. Recommended Test Equipment! (4 of 4)

fnstrument Critical Specifications Hecommended Model Use?

PC Board Extender’

R¥ Plug-in

Extender Cable Connector (J2)

RF Plug-in

Extender Cable Interface Connector (J3)

44-pin, extends printed circuit boards

Extends RF Plug-in Interface

Extends RF Plug-in Power Supply

HP Part Number T
(8350-60031 (each)

HP Part Number T
08350-60034

HP Part Number T
(8350-60035

plug-ins,

2P=Performance Test: A=Adjiustments; T=Troubleshooting

3Mauray Microwave Corp., 8610 Helms Ave., Cucamonga, CA 91730

4General Radio, 300 Baker Avenue., Concord, MA 01742

SRCA Distribution & Special Products Div., Dept. EM, New Hotland Ave., Lancaster, PA 17604
6Amphenol North America, Bunker-Ramo Corp., RF Operations, 33 E. Franklin St Danbury, CT 06810

TTwo 44-pin printed circuit board extenders and a fuse kit are included with the Model 8350A Accessory Kit Supplied (HP
Part Number 08350-60020). Refer to Figure 1-1 in this manual

IRefer 1o the Recommended Test Equipmentlistin the Operating and Service Manual of the RF plug-in used for a listing of
equipment specifically relating to the RF plag-in used. Not all equipment included in this list is necessary for all RF

1-74. RECOMMENDED TEST
EQUIPMENT

1-75. Equipment required for testing and
adjustment of the instrument is listed in Table
I-4. Other equipment may be substituted if it
meets or exceeds the critical specifications
indicated 1in the table.

1-76. HEWLETT-PACKARD INTERFACE
BUS. (HP-IB)

1-77. The Model 8350B is factory equipped
with a remote programming interface using the

Hewlett-Packard Interface Bus (HP-IB). This
provides a remote operator with the same con-
trol of the instrument available to a manual
(local) operator. Remote control is maintained
by a system controller {desktop computer, com-
puter, etc.) that sends commands or instructions
to and receives data from the Model 8350B
using the HP-IB. The HP-IB is Hewlett-
Packard’s implementation of the IEEE
Standard 488-1978. A complete general descrip-
tion of the HP-IB is provided in the manual
entitled “Condensed Description of the Hewlett-
Packard Interface Bus” (HP Part Number
59701-90030).

I-15
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ltem Bescription HP Part Number
1 Power Splitter HP 11667A
2 Adapter: Type N Male to SMA Female (2 required) 1250-1250
3 Delay Line: >1 meter {3 feet) in length, SMA male 08503-20038
connectors
4 Adapter: BNC Female to Male SMA 1250-1200
5 Mixer: Double Balanced
1te 12 GHz:
RHG Electronics Part No. DM 1-12 0960-0451
1to 18 GHyz:
RHG Electronics Part No. DM 1-18 None
RHG Electronics Laboratories, Inc.
. Deer Park, NY 11729
6 Adapter: SMA Male to SMA Male 1250-1159

i-16

Figure 1-3. Delay Line Discriminator



https://www.manualsplus.com/

Model 8350B

Installation

SECTION 1
INSTALLATION

2-1. INTRODUCTION

2-2. This section provides installation instruc-
tions for the Model 8330B Sweep Oscillator and
its accessories. This section also includes infor-
mation about initial inspection and damage
claims, preparation for use, and packaging,
storage, and shipment.

2-3. INITIAL INSPECTION

2-4, Inspect the shipping container for
damage, If the shipping container or cushioning
material is damaged, it should be kept until the
contents of the shipment have been checked for
completeness and the instrument has been
checked mechanically and electrically. The con-
tents of the shipment should be as shown in
Figure 1-1. Procedures for checking electrical
performance are given in Section IV, Perfor-
mance Tests, of this manual If the instrument
combination does not pass the electrical Perfor-
mance Tests, refer to Section V, Adjustments, of
this manual. If] after the adiustments have been
made, the instrument combination still fails to
meet specifications, refer to Section V,
Adjustments, of the Operating and Service
Manual for the RF plug-in being used. If a cir-
cuit malfunction is suspected, refer to trouble-
shooting procedures in Section VIII, Service, of
this or the RF plug-in manual. If the instrument
does not pass the above electrical tests, if the
shipment contents are incomplete, or if there is
mechanical damage or defect, notify the nearest
Hewlett-Packard office. If the shipping con-
tainer 1s damaged, or if the cushioning material
shows signs of stress, notify the carrier as well as
the Hewlett-Packard office. Keep the shipping
materials for carrier’s inspection. The HP office
will arrange for repair or replacement without
waiting for claim settlement.

2-b. PREPARATION FOR USE

2-8. Power Requirements

2-7. The Model 8350B Sweep Oscillator
requires a power source of 100, 120, 220, or 240
Vac, +10% to —10%. 50 to 60 Hz, single-phase
(50 to 400 Hez, single phase for Option 400
instruments). Power consumption is approx-
imately 270 volt-amps, depending upon the
specific RF plug-in unit used.

2-8. Line Volitage and Fuse Selection

2-9. Figure 2-1 illustrates the line voltage selec-
tion card and fuse location in the Power Line
Module on the rear panel of the Model 8350B.
Select the line voltage and fuse as follows:

a. Measure the ac line voltage.

b. Refer to Figure 2-1. At the instrument rear
panel power line module, select the line
voltage (100, 120, 200, or 220 volts) closest to
the voltage you measured in step a. Note
the available line voltage must be within
+10% to —10% of the line voltage selection
as shown in Table 2-1. If 1t 1s not, you must
use an autotransformer between the power
source and the Model 835GB.

Table 2-1.  Line Voltage/Fuse Selection
Msasured PC Selector Fuse/
ac Line Voltage Board Position | HP Part Number

4.0A

90 to 110 volts 100 2110-0055
| 40A

108 to 132 volts 120 21100055
2.0A

198 to0 2472 volts 220 2110-0002
216 10 264 volts 240 204

21100002
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¢.  Make sure the correct fuse is installed in
the fuse holder. The required fuse rating for
each line voltage is indicated in Table 2-1
and below the power line module on the
rear panel of the Model 8350B,

CAUTION

To prevent damage to the instru-
ment, make the correct line voltage
. and fuse selection before connect-
ing line power to the instrument.

2-10. Power Cable

2-11.  In accordance with international safety
standards, this instrument is equipped with a
three-wire power cable. When connected to an
appropriate power line outlet, this cable grounds
the instrument cabinet. Table 2-2 shows the
styles of plugs available on power cables sup-
plied with HP instruments. The HP Part Num-
bers for the plugs are part numbers for the
complete power cables. The type of power cable/
plug shipped with the instrument depends upon
the country of destination.

Model 83508

Before switching on this instru-
ment, be sure that only the
specified power cable is used. The
instrument is provided with a
three-wire power cord which
grounds the instrument cabinet.
This power cord should only be
inserted in a socket outlet provided
with a protective earth contact.
This protective action should not
be negated by the use of an exten-
sion cord {power cable) without a
protective conductor (ground).
Grounding one conductor of a two-
conductor outlet is not sufficient
protection.

2-12. The offset pin of the three-prong connec-
tor is the grounding pin. When operating the
Model 8350B from a two-contact outlet, the pro-
tective grounding feature may be preserved by
using a three-prong to two-prong adapter (USA
connectors only, HP Part Number 1251-0048)
and connecting the green wire of the adapter to
ground.

RECEPTACLE FGR PRIMARY POWER CORD

3
PG SELECTGR BOARD SHOWN POSITIONED
FOR 115/120 VAC POWER LINE. N

GPERATING VOLTAGE APPEARS IN MCDULE WINDOW.

SELECTION GF CPERATING VOLTASGE

SLIDE 9PEN POWER MODULE CGVER DOOR
AND PULL FUSE-PULL LEVER TO LEFT TO
REMOVE FUSE. .

2. PULL QGUT VOLTAGE-SELEETOR PC BOARD.
POSITION PC BOARD SO THAY VOLTAGE
NEAREST ACTUAL LINE VOLTAGE LEVEL
WILL APPEAR IN MODULE WINDOW, PUSH
BOARD BACK INTG TS SLGT.

3. PUSH FUSE-PULL LEVER INTO ITS NORMAL
RIGHT-HAND POSITION.

4, CHECK FUSE TO MAKE SURE iT IS OF COR-
RECT RATING AND TYPE FOR INPUT AC
LENE VGLTAGE, FUSE HATINGS FOR F.
FERENT LINE VOLTAGES ARE INDICATED
BELOW POWER MODULE,

5 INSERT CORRECT FUSE WN FUSEHOLDER.

Figure 2-1.
2=

Power Line Module
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Table 2-2.  AC Power Cables Available

Installation

Cable Cable Cable
Plug Type ! HP Part |CD3 Piug Description 2 Length Color For Use in Country
Number 2 {inches)
250V 8120-1351 0 Straight BS1363A 90 Mint Gray United Kingdom,
8120-1703 6 90° 90 Mint Gray | Cyprus, Nigeria,
e[ Zimbabwe, Singapore
L N
I .
260y 8120-1369 | 0 Straight NZSS198/A8C112 79 Gray Australia,
. 8120-0696 | 4 | 90° 87 Gray New Zealand
250Y 8120-1689 7 Straight CEE7-VI1 ~ 79 Mint Gray East and West Europe,
= 8120-1692 2 90° 79 Mint Gray Saudi Arabia, Egypt,
Republic of So. Africa,
India {unpolarized in
many nations)
8120-1348 5 Straight NEMAS-15P 80 Biack United States,
8120-1398 3 90° 80 Black Canada, Japan
8120-1754 7 Straight NEMAS-15P 36 Black {100V or 200V},
B120-1378 1 Straight NEMAS-15P 80 Jade Gray Mexico, Philippines,
8120-1521 b 96° 80 Jade Gray Taiwan
8120-1676 2 Straight NEMAS-15P 16 Jade Gray
8120-2104 3 Straight SEV1011.1959 79 Gray Switzerland
24507, Type 12
8120-0698 6 Straight NEMAG-15P United States, Canada
220 8120-1957 2 Straight DHCK 107 79 Gray Denmark
. 81202956 | 3 | 90° 79 Gray
250Y 8120-1860 6 Straight CEE22-V1
(System Cabinet Use)

i. B= Earth Ground; L = Line; N = Neutral

2. Part number shown for plug is industry identifier for phug only, Numbes showa for cable is HP Part Number for complete cable
inctuding plug.

3. TheCheck Digit(CD)is a coded digit that represents the specific combination of numbers used in the HP Part Number. Itshould
be supplied with the HP Part Number when ordering any of the power assembiies tisted above, to expedite speedy delivery.
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2-13. HP-1B Address Selection
(aminG )
The HP-IB address swiich is set
with the top cover removed from
the Model 83508 and should be
set only by a skilled person who is
aware of the hazard involved. Prior
to setting the HP-IB address
switch, the LINE switch should be
set to OFF and the power cord
should be disconnected from the
ac power source for maximum
safety. Capacitors inside the instru-
ment may still be charged even
when the instrument is discon-
nected from i{s ac power source.
Use caution when sefting the HP-
iB address switch to avoid touch-
ing assemblies or components

within the instrument other than
the HP-IB address swiich.

2-14. When the Model 8356B is used under
remote control with the HP-IB “address”. The
Model 8350B is differentiated from any other

Model 8350B

imstrument on the bus by its own unigue
address. This HP-IB address is initially preset in
the Model 8350B by a 5-segment address switch
A8S1, located on the A8 HP-IB Interface
assembly, as shown in Figure 2-2. A diagram of
A8Sl 1s given in Figure 2-3. Each of the 5
switches corresponds to one of the digits of the
S-digit binary equivalent of the address, as
shown in Table 2-3. ABS]1 switch Al corresponds
to the Least Significant Bit (LSB) of the binary
address and switch AS corresponds to the Most
Significant Bit. The HP-IB address can be mod-
ified by a front panel SHIFT function.

2-15. The 8350B stores HP-IB address infor-
mation in battery supported non-volatile
memory, This allows the instrument to retain
the assigned HP-IB address when the instru-
ment 18 turned off, regardless of A8S1 address
switch setting. The address will be retained as
long as the battery is charged to a sufficient
level If battery power to the A3 Microprocessor
ever fails or is interrupted, the HP-IB address
will revert back to the A8S1 address switch set-
ting. An INSTRUMENT PRESET command
will not modify the current HP-1B address.

A8S1

SWITCH

Figure 2-2. Location of A8S1 HP-IB Address Switch
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2-16. Thirty-one different address codes are
available (decimal 0 to 30). The Model 8350B is
shipped from the factory preset to binary
address “10117 (decimal 19), as shown in Figure
2-3. The HP-IB address can be read directly
from the front panel by pressing [SHIFT] [LCL].
The carrent HP-IB address is then displayed in
decimal form in the FREQUENCY/TIME dis-
play. If the HP-IB address must be changed
enter the decimal equivalent of the desired HP-
IB address and press [GHz] to terminate the
entry. The FREQUENCY TIME display should
now indicate the new HP-IB address.

2-17. HP-IB address labels are available by
ordering HP Part Number 7120-6853 (each).
(See Figure 2-4). These labels allow easy
reference to the HP-IB address of each system
component.

Installation

|_HP Part No.7120—6853

Figure 2-4.  HP-1B Address Label

A8S1

LOGIC "1
{OPEN)

|

nct i — e
toward

rear of
23508

¥

5 LOGIC 0~
(GROUND)

Al A2
(LSB)

A4

Ab
{MSB)

Figure 2-3. A8SI HP-IB Address Switch

2-5
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Table 2-3. HP-IB Address Codes
Address Characters ABS1T Address Switch Settings Address
. {MSB) {(LSB) Decimal
Listen Talk A5 A4 A3 A2 A1 Equivalent
SP @ 0 0 ¢ 0 i\ G
! A 0 0 0 0 1 1
” B 0 0 0 1 0 i
# C 0 0 0 i I 3
$ D 0 0 1 0 0] 4
% E G 0 1 0 1 5
& F 0 0 1 1 0 6
’ G 0 0 1 1 1 7
( il 0 1 0 0 0 8
) I 0o 1 0 0 1 9
* J 0 1 0 1 0 10
+ K 0 1 0 i 1 11
; L c 1 1 9 0 12
o M 0 1 1 0 1 13
N 0] 1 1 1 O i4
/ 0 o 1 1 1 1 15
0 P 1 0 0 0 0 16
I Q 1 0 0 0 1 17
2 R 1 0 0 1 0 18
3 S 1 0 0 1 i 19
4 T 1 O 1 ¢ 0 20
5 U i 0 1 0 1 21
6 v i 0 1 1 0 22
7 W H t 1 1 i 23
8 X 1 1 0 0 0 24
9 Y 1 2 0 0 0 25
: Z 1 1 0 1 0 26
; [ 110 1 1 27
< / 11 1 0 1 28
S ] 1 1 1 0 1 29
> A 1 1 1 1 0 30
2-18. 11869A Switch Settings for 2-20. Internal Square Wave Modulation

HP 86200 Series RF Plug-ins

2-19. The identification switch on the Model
11869 RF Plug-in Adapter must be preset when
using the adapter with HP 86200 Series RF
Plug-ins in the Model 8350B. The setting of the
identification switch is interrogated at power omn,
when the 8350B INSTR PRESET button is
pressed, or when an HP-IB Insirument Preset
(“1P”) command is received. If the identification
switch 1s set incorrectly, the START/STOP fre-
quencies will be in error. Refer to Section II,
Installation, of the Model 11869A Operating and
Service Manual for instructions to properly set
the identification switch.

246

Frequency Selection

2-21. Internal square wave modulation is avail-
able at all sweep speeds on the Model 8350B.
Internal square wave modulation is selected by
the front panel L7 MOD pushbutton. Modula-
tion frequency is selectable by an internal
jumper to be either 27.8 kHz (preset at the fac-
tory for use with Model 8755C Swept Amplitude
Analyzer systems) or 1kHz. Refer to Section V
Adjustments in this manual for detailed infor-
mation on how to select and adjust the internal
square wave modulation frequency.
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HP-IB CONNECTOR 44
{as viewead from rear of instrument]

LD
LBI02
L0103
LOH04

LEID
LDAV

LNRFD
LNDAC
LiFC
LSRQ
LATN

SHIELD

(CONNECTED TO
EARTH GROUND)

N4

HP-IB Laogic Levels:
True {low} State << 0.8 Vde; False {high) State >>+2.4 Vdc.

@,
T

o .
Do wegbsonNn-=

ZZZ AR S

LDI05
LD OG
LBg7
Loiog
LREN

P/0 TWISTED PAIRWITH § \1
P/O TWISTED PAIRWITH 7
P/O TWISTED PAIRWITH 8
P/0 TWISTED PAIRWITH §
P/O TWISTED PAIRWITH 10

> OF OTHER WIRE

P/O TWISTED PAIR WITH 1?)
SIGNAL GROUND.

GROUNBED NEAR
TERMINATION

OF TWISTED
PAIR

MINEMONICS TABLE
Mnemonic Description
L ATN LOW = Attention control line
I DAV LOW = Data Valid Control line
L DICI thru 8 LOW = Data Input/Output lines
1. EO1 LOW = End Or Identify control line
L IFC 1.OW = Interface Clear control line
L. NDAC LOW = Data Not Accepted control line
1. NR¥FD 10OW = Not Ready For Data conirol fine
L REN LOW = Remote Enable control line
L SRQ LOW = Service Request control line

Figure 2-5. HP-IB Connector Signals and Pin Configuration
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2-22. RF Plug-in Configuration Switch

2-23. Each RF plug-in may have a configura-
tion Switch which must be preset prior to opera-
tion in the Model 8350B. This is a multiple
switch with individual switches that correspond
to various RF plug-in functions such as FM sen-
sitivity selection, FM input coupling selection
(direct coupled or cross-over), RF power level at
instrument power on, and Option 002 Step
Attenuator operation. Refer to the Operating
and Service Manual of the specific RF plug-in
used for detailed mformation on the configura-
tion switch.

2-24. Interconnections

2-25. There are two RF plug-in interconnec-
tions on the Model 8350B Sweep Oscillator
mainframe. These are the RF Plug-in Interface
Connector (J2) and the Power Supply Interface
Connector (J3). J2 and J3 are visible at the rear
of the RF plug-in channel. A complete listing of
pins and the associated signals and voltages for
these connectors are listed on the overall instru-
ment Wiring List in Section VIII, Service, of this
manual.

2-26. WMating Connectors

2-27.  All of the externally mounted connectors
on the Model 8350B are listed in Table 2-4.
Opposite each mainframe connector is an
industry identification, the HP part number of a
mating connector, and the part number of an
alternate source for the mating connector. For
HP part numbers of the externally mounted

Modet 8350B

connectors themselves, refer to Section VI,
Replaceable Parts, of this manual

2-28. HP-IB interface Connector
and Cables

2-29. The HP-IB Interface Connector J4,
located on the rear panel of the Model 8350B,
allows the sweep oscillator to be connected to
any other device on the HP-1B Interface Bus. A
complete illustration of pin configuration and
signals on the HP-IB Interface Connector is
given in Figure 2-5.

2-30.  All instruments on the HP-IB Interface
Bus are interconnected by HP-IB Interface
Cables. A list of the available HP-IB Interface
Cables and their part numbers is given in Figure
2-6. As many as 15 instruments can be con-
nected in paraliel on the HP-IB Interface Bus,
To achieve design performance on the bus, pro-
per voltage levels and timing relationships must
be maintained. If the system cable is too long or
if the accumulated cable length between
instruments is too long, the data and control
lines cannot be driven properly and the system
may fail to perform. Therefore, the following
restrictions must be observed:

a. With two instruments in a system, the cable
length must not exceed 4 meters (12 feet).

b.  When more than two instruments are con-
nected on the bus, the cable length to each
instrument must not exceed 2 meters (6
feet) per unit.

c. The total cable length between all units
cannot exceed 20 meters (65 feet).

HP-1B Cable

Part Numbers Lengths
HP 10833A 1m(3.31t)
HP 108338 2m{6.6ft)
HP 10833C 4m(13.210t)
HP 10833D 0.5 m(1.61t)

Figure 2-6. HP-IB Interface Cables Available

2:8
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Table 2-4. Model 83504 Mating Connectors

Installation

8350B Connector

Mating Connector

Conpector Name Industry dentification HP Part Number Alternate Source
T1 SWEEP OUTPUT/ BNC 12510256 Specialty Connector
SWEEP INPUT 25.P118-1
{front panel)
J4 HP-IB INTERFACE BUS* 24.Pin Micro Ribbon 12510293 Amphenol
57-30240
J5 POS Z BLANK BNC 12500256 Specialty Connector
25-P118-1
J6 NEG Z BLANK BNC 1250-0256 Specialty Connector
25.p118-1
J7 PEN LIET BNC 1250-0256 Speciaity Connector
25-P118-1
I8 SWEEP QUT/IN BNC 12500256 Speciality Connector
{rear panel) 25-P118-1
JO CNTR TRIG BNC 1250-0256 Speciaity Connector
25-P118-1
J10 STOP SWEEP BNC 1250-0256 Specialty Connector
25-P118-1
J11 FM INPUT BNC 12500256 Specialty Connector
25-P118-1
J12 AM INPUT BNC 12500256 Specialty Connector
25-P118-1
713 PROGRAMMING 25-Pin D Series 1251.7902 Berg Eleck. Div
CONNECTOR 06170-0025
J14 ALT SWP Audio 3-Pin Conrnector no HP Part Number Switchcraft
INTERFACE** TA-3F

are given in Figure 2-5,

#Refer to Figure 2-6 for HP-IB Interface Cable information. HP-IB Interface connector J4 signals and pin configuration

*% A 1219 mm (48"} cable assembly with a Switchcraft TA-3F Audio 3-Pin connector on each end is supplied with the
Model 8755C Swept Amplitude Analyzer as the Alternate Sweep Interface Cable. The complete cable may be ordered
separately as HP Past Number §120.3174,

2-9
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2-3%1. Programming Connector

2-32. The Programming Connector J13 on the
rear panel of the Model 8350B provides digital
control of display functions and sweep oscillator
Step Up control. Figure 2-7 gives a description
~of all pins and signals available on the
Programming Connector. When the Model
8410B/8411 Network Analyzer is used with the
Model 83508, the Maodel 8410B Source Control
Cable (HP Part Number 08410-60146) connects
the Model 8410B rear panecl SOURCE
CONTROL and the Model 8350B rear panel
PROGRAMMING CONNECTOR. Addition-
ally, the sweep oscillator RF plug-in 1V/GHz
output connects to the Model 8410B rear panel
FREQ REF INPUT to insure that the Model
8410B phase locks with sweep oscillator
properly when sweeping octave or multi-octave
bands. The Model 8410B Source Control Cable
connector pins and signals are illustrated in
Table 1-3 of this manual (the 8410A does not
have source control cable interfacing capa-
bility).

2-33. Operating Environment

2-34. Temperature. The instrument may be
operated in temperatures from 0°C to +55°C.

2-35. Humidity. The instrument may be
operated in environments with humidity from
5% to 80% relative at +25°C to +40°C. However,
the instrument should also be protected from
. temperature extremes which cause condensation
within the instrument.

2-36. Altitude. The instrument may be
operated at altitudes up to 4572 meters (approx-
imately 15,000 feet).

2-37. Cooling. Clearances for ventilation
should be at least 10 cm (4 inches) at the rear of
- the cabinet and 7.6 cm (3 inches) at the sides.
The clearances provided by the plastic feet in
bench stacking and the filler strips in rack
mounting are adequate for the top and bottom
cabinet surfaces. A diagram illustrating the path
. for cooling airflow generated by the rear panel
fan 1s given in Figure 2-8. Insure that the air
intake and exhaust venting holes are not
obstructed within the limits shown in Figure
2-8.

2-38. RF Plug-in installation

2-39. To operate as a completely functional
sweep oscillator, the Model 8350B Sweep

2-10

Model 83508

Oscillator must have an RF plug-in unit
mstalled. To install an HP 86200 Series RF
plug-in (coupled to a Model 11869A RF Plug-in
Adapter) in the Model 8350B, refer to Section 11,
Installation, in the Model 11869A Operating
and Service Manual To install an HP 83500
Series RF plug-in unit into the Model 83508
mainframe:

a. Set the Model 8350B mainframe LINE
switch to OFF.

b. Remove all connectors and accessories
from the front and rear panel connectors to
prevent them from being damaged.

¢.  Position the RF plug-in latching handle in
the fully raised position. The latching han-
dle should spring easily into the raised
position and be held by spring tension.

d.  Insure that the mainframe RF plug-in
channel is clear, align the RF unit in the
channel and slide it carefully into place
towards the rear of the channel 1t should
slide easily without binding

e. The drawer latch handle slot will engage
with the locking pin just before the RF
plug-in is fully seated.

f. Press the latch handle downward, while
still pushing in on the RF plug-in, until the
drawer latch is fully closed and the front
panel of the RF plug-in is aligned with the
mainframe front panel

2-40. Bench Operation

2-41. The instrument cabinet has plastic feet
and a foldaway nlt stand for convenience in
bench operation. The tilt stand inclines the
instrument for ease of operating the front panel
controls and to allow the RF plugin to be
removed more easily. The plastic feet provide
clearance for air circulation and make the
instrument self-aligning when stacked on other
Hewlett-Packard full rack-width modular
instruments. The instrument is packaged at the
factory with two shipping bars attached to the
front sides (refer to Figure 2-12). If the instru-
ment does not include front handle or rack
mount options, replace the shipping bars with
the self~adhesive trim strips supplied with the
instrument.
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PROGRAMMING CONNECTOR J13
(as seen from rear panel}
O
(T
1O
O 14
2 O O 15
3 O O 16
410
5| O O |17
Logic Levels:® ol O Qs Control of input fines can
O e be accomplished by contact
Low <0.8 Vdc 10 Sla closure to ground for a
High = 2.4 Vde 81 ” jogic jow level E{nd open
9l O ) circuit for a logic high level,
G jzz
w O
OBk
1 g O |
12
1 O O 256
"
O
Pin Mnemonic Deseription In/Out
1 NO CONNECTION
2 L. MP LOW = MARKER PULSE OUTPUT
3 1 PLRQ LOW = PENLIFT REQUEST INPUT
4 ALT1 ALTERNATE SWEEP 1 OUTPUT
5 1. SFSRQ LOW = STOP FORWARD SWEEP REQUEST INPUT
6 +3VA +5 VOLTS (100 ma MAX) OUTPUT
7 L. RFB LOW = RF BLANK OUTPUT
8 L. RF BRQ LOW = RF BLANK REQUEST INPUT
9 EXT TRG HIGH = EXTERNAL TRIGGER SWEEP INPUT
10 PL HIGH = PENLIFT QUTPUT*
11 I MUTE LOW =PEN MUTE FOR X.Y RECORDER OUTPUT
12 NO CONNECTION
13 NC CONNECTION
14 L BP1 LOW = BLANKING PULSE 1 OUTPUT
15 L MRKQ LOW = MARKER REQUEST INPUT
16 L RTS LOW = RETRACE STROBE OUTPUT
17 L ALTE LOW = ALTERNATE SWEEP ENABLE QUTPUT
18 L 88RQ LOW = 5TOP SWEEP REQUEST INPUT
19 GND DIG DIGITAL GROUND
20 L. BPRQ LOW = BLANKING PULSE REQUEST INPUT
2% L CNTR LOW = COUNTER TRIGGER OUTPUT
22 L STPADV LOW = STEP ADVANCE INPUT
23 1L PL LOW = PENLIFT QUTPUT
24 SYNC TRG HIGH =8YNCHRONIZING TRIGGER QUTPUT
25 NO CONNECTION
* OPEN COLLECTOR QUTPUT

Figure 2-7.  Programming Connector Signals and Pin Configuration
2-11
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2-42. Front Handles {Option 807)

CAUTION }

When installing front handles and
rack mount kits, insure that the
correct screws, specified in the
installation figures in this section
of the manual, are used. Use of a
screw which is longer than the
specified length may result in
damage to internal components
located behind the screw mount-
ing holes in the instrument.

Model 8350B

2-43. Instruments with Option 907 contamn a
Front Handle Kit. This kit supplies the
necessary hardware and installation instruc-
tions for mounting two front handles on the
instrument. Installation instructions are also
given in Figure 2-9. Additional Option 907 Kits
may be ordered as HP Part Number 5061-0089.

2-44. Rack Mounting {Option 908}

2-45. Instruments with Option 908 contain a
Rack Mount Kit. This kit supplies the necessary
hardware and installation instructions for pre-
paring the instrument to mount on an equip-
ment rack with 4826 mm (19 1in.) support
spacing. Installation instructions are also given
in Figure 2-10. Additional Option 908 Kits may
be ordered as HP Part Number 5061-0077.

O AN

10 Ch.
41N
A7 AB

T1

N

Keap this
area clear

Ad_
Ad
A3
AJAT |

Keep this
arsa clear

A2

212

Figure 2-8.  Model 8350B Ventilation Clearances and Airflow
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INSTALLATION INSTRUCTIONS:

1. REMOVE SIDE TRIM STRIPS (1) .
2. ATTACH FRONT HANDLE ASSEMBLY @ WITH THREE 8-32 x 3/8 SCREWS (3) PER SIDE.
3. PRESS FRONT HANDLE TRIM (8) IN PLACE.

DPTION 907 (HP Part No. 5061-0089) CONTENTS

lem Gty. HP Part No. g Description
2 2 5060-9899 6 Front Handle Assembly
3 6 25100195 "9 #8-32 % 3/8 Screw
4 2 5020-8896 7 Front Handle Trim

Figure 2-9. Option 907 Front Handles Kit

2-13
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1. REMOVE SIDE TRIM STRIPS (1) .

2. ATTACH RACK MOUNT FLANGE () WITH 8-32 x 3/8 SCREWS (3) .

3., REMOVE FEET AND TILT STANDS (4) BEFORE RACK MOUNTING. THIS ALSO REMOVES IN-
FORMATION CARD TRAY (5) . TO RETAIN USE OF INFORMATION CARDS, DO NOT REMOVE
FEET, AND WHEN RACK MOUNTING, ALLOW APPROXIMATELY 2CM (3/4 INCH) BELOW IN-

INSTALLATION INSTRUCTIONS:

STRUMENT TO ACCOMODATE THE TRAY. (N0 FILLER STRIP IS PROVIDED.)

OPTION 908 (HP Part No. 5061-0077) CONTENTS

Item

Qty. HP Part No,

Deseription

5020-3862
6 2510-0193

I

~1

Rack Mount Flange
#8-32 % 3/8 Screw

2-14

Figure 2-10. Option 908 Rack Mount Kit
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1. REMOVE SIDE TRIM STRIPS (1) .

INSTALLATIOM INSTRUCTIGNS:

2. ATTACH RACK MOUNT FLANGE (2) AND FRONT HANDLE ASSEMBLY (® WITH THREE

8-32 x 5/8 SCREWS (1) PER SIDE.

3. REMOVE FEET AND TILT STANDS (5) BEFORE RACK MOUNTING. THIS ALSO REMOVES
INFORMATION CARD TRAY (5) . TO RETAIN USE OF INFORMATION CARDS, DO NOT RE-
MOVE FEET, AND WHEN RACK MOUNTING, ALLOW APPROXIMATELY 2CM (3/4 INCH) BELOW
INSTRUMENT TO ACCOMODATE THE TRAY. {(NO FILLER STRIP IS PROVIDED.)

OPTION 869 (HP Part No. 5061-0083) CONTENTS

ltem Oty. HP Part No. Description
2 2 5020-8874 Rack Mount Flange
3 2 5060-9869 Front Handle Assembly
4 6 2510-0194 $#8-32 x 5/8 Screw

Figure 2-11. Option 909 Rack Mount Kit with Handles

2-15
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O
(8 PLACES)
@
®
{2 PLACES}

{2 PLACES}

item Oty HP Part No. g Description
1 8 9220-2733 7 FOAM PADS - TGP CORNERS; BOTTOM CORNERS
2 1 9211-3462 2 CARTON - INNER
3 2 4040-1738 3 BARS - SHIPPING, NYLON
4 4 2510-0103 9 SCREW - FOR ATTACHING SHIPPING BARS
5 i 9211-3463 3 CARTON - OUTER
6 2 9220-33653 3 SIDE PADS - CORRUGATED CARDBCARD
7 1 9220-2950 0 SLEEVE - FOR MANUAL PROTECTION _
8 1 9222-0484 5 POLY BAG - TO COVER INSTRUMENT (NOT SHOWN)

Figure 2-12. Packaging for Shipment using Factory Packaging Materials
2-16
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1. REMOVE RACK MOUNT FLANGE (3) AND/OR FRONT HANDLE ASSEMBLY. 0.

2. ATTACH SHIPPING BARS*(D'WITH TWO 8-32 x 3/8 SCREWS ®.

#*Refer to Figure 2-12 for Part Numbers of Shipping Bars and Screws.

Figure 2-13. Preparation of Instrument for Shipment
2-17
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2-46. Rack Mounting with Front Handies
{Option 909)

2-47. Instruments with Option 909 contain a
Rack Mount Kit with Front Handles, a com-
bination of the Option 907 Kit and the Option
908 kit. This kit supplies the necessary hardware
and installation instructions for preparing the
instrument to mount on equipment rack with
482.6 mm (19 in.) support spacing, with the addi-
tion of front handles. Installation instructions
are also given in Figure 2-11. Additional Option
909 Kits may be ordered as HP Part Number
5061-0083.

2-48. Battery Operation

2-49, The 8350B contains a battery pack (in-
serted in the battery holder with a battery hold
down clamp) and has nonvolatile memory
which retains the contents of all instrument
state storage registers, the current instrument
state, and the HP-IB address. When shipped
from the factory, the batteries are fully charged.
The batteries will retain a sufficient charge to
hold the memory contents for approximately 20
days from the date at which they were fully
charged. The batteries are charged within the
instrument, and a full charge is maintained at
all times when the instrument LINE switch
remains ON. The batteries do not charge when
the instrument LINE switch is OFF. When fully
discharged, the batteries will typically take
approximately 30 hours to obtain a full charge.
Allow the instrument to be on for at least 24
hours when new or when the instrument has
been turned off for a long enough period of time
that the batteries might have become discharged
to a level where memory contents may have
been lost. Refer to Section VI Replaceable Parts
in this manual for information and part number
required to order individual battery packs.

2-50. STORAGE AND SHIPMENT
2-81. Environment

2-52. The instrument may be stored or shipped
in environments within the following limits.

Temperature ........... —40°C to +75°C
Humidity .......... 3% to 95% relative at

0° to +40°C
Altitude .. ........... Up to 15240 meters

{approximately 50,000 feet)

Model 83508

2-53. The instrument should also be protected
from temperature extremes which may cause
condensation in the instrument.

2-54. Packaging

2-55. Original Packaging. Containers and
materials identical to those used in factory pac-
kaging are available through Hewlett-Packard
offices. A complete diagram and listing of pac-
kaging materials used for the Model 8350B is
shown in Figure 2-12, Prior to shipping in the
factory packaging materials, the shipping bars
should replace the front handles or rack mount
flanges, as shown in Figure 2-13, to hold the
instrument securely in the packaging material
If the instrument is being returned to Hewleit-
Packard for servicing, attach a tag indicating the
type of service required, return address, model
number, and full serial number (located on rear
panel serial plate). Mark the container
FRAGILE to assure careful handling In any
correspondence, refer to the instrument by
model number and full serial number.

2-56. Other Packaging. The following
general instructions should be used for repac-
kaging with commercially available packaging
materials:

a.  Wrap the instrument in heavy paper or
plastic. If shipping to a Hewleti-Packard
Office or Service Center, attach a tab
indicating the type of service required,
return address, model number, and full
serial number.

b.  Use a strong shipping contamner.

¢. Use enough shock-absorbing material
around all sides of the instrument {o pro-
vide a firm cushion and io prevent move-
ment inside the container. Protect the
contro] panel with cardboard.

d.  Seal the shipping container securely.

e.  Mark the shipping container FRAGILE to
assure careful handling.

f  In any correspondence, refer to the instru-
ment by model number and full serial
number.
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SECTION I
OPERATION

The Operation section of this manual consists of the following three subsections:

1. OPERATING INFORMATION: This subsection contains indexed functional
blocks which provide complete (local and remote) information on the use of the 83508
Sweep Oscillator by function. Also contained in this subsection is Operator’s Maintain-
ance, Local, and Remote Operator’s checks.

2. LOCAL OPERATION: This subsection provides Local (non-HP-IB) operating infor-
mation arranged by function. This subsection also contains information on locally inter-
facing with the following test equipment;
® HP 8756A Scalar Network Analyzer
® HP 87555 Frequency Response Test Set
® HP8410B Network Analyzer
® HP 7010B and other X-Y Recorders
® HP 5343A Frequency Counter

3. PROGRAMMING NOTES: Programming notes are individual publications document-
ing the HP-1B use of the sweep oscillator. The following programming notes are included in
this section:
® [ntroductory Operating Guide for use with the HP 9825A/B.
® [ntroductory Operating Guide for use with the HP 9835A.
® Introductory Operating Guide for use with the HP 9826A or 9836A.
® Introductory Operating Guide for use with the HP 9845A.
® [ntroductory Operating Guide for use with the HP 85A.

® Quick Reference Guide.

Contact your local sales office for copies of other programming notes as they become
avatlable.

This section also includes a blue service tag page. If sweep oscillator service is required, remove
one of the tags and fill in as much information as possible. Attach this tag to the sweep oscillator
to aid in servicing and reduce turn-around time.
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Operating Information

SECTION i
OPERATING INFORMATION

3-1. INTRODUCTION

3-2. This subsection contains a index of keys
and functions which refer to the figured
functional blocks at the end of this subsection.
Included in this section are descriptions of all
front panel controls connectors and indicators,
operator's checks, operating instructions, and
operator’'s maintenance.

3-3. SAFETY

3-4. Before applying power, refer to SAFETY
CONSIDERATIONS in Section I of this
manual.

3-5. The information, cautions, and warnings
in this manual must be followed to ensure safe
operation and to keep the insturment safe.

WARNING

Before the instrument is switched
on, all protective earth terminals,
extension cords, auto-transformers
and devices connected to it should
be connected to a protective earth
grounded socket. Any interruption
of the protective earth grounding
will cause a potential shock hazard
that could result in personal

injury.

Only fuses with the required rated
current and specified type should
be used. Do not use repaired fuses
or short circuited fuseholder. To do
so could cause a shock or fire
hazard.

CAUTION

Before the instrument is switched
on, it must be set to the voltage of
the power source, or damage to the
instrument may result.

3-6. OPERATING CHARACTERISTICS

3-7. Table 3-1 briefly summarizes the major
operating characteristics of the Sweep Oscil-
lator. The table is not intended to be an in-depth
listing of all operations and ranges. For more
information on Sweep Oscillator capabilities,
refer to Specifications Table 1-1, and

Supplemental Information Table 1-2.

3-8. Panel Features

3-9. Figure 3-1 Front Panel features provides a
reference to a functional block figure number
which provides a complete description of each
control within the function block.

3-10. Rear Panel features are described in
Figure 3-2.

3-11. OPERATOR'S CHECKS

3-12. The local operator's check (Figure 3-3)
allows the operator to make a quick check of the
main instrument functions prior to use. This
check assumes that an RF Plug-in is installed in
the Sweep Oscillator and that a 10 dB atten-
uator, oscilioscope, and appropriate crystal
detector are available. If these items are not
available the preliminary self test may still be
performed.

3-13. The remote operator's check (Figure 3-4)
allows the operator to make a quick check to the
main remote functions prior to use. This test is
shown in program statements for HPL and
BASIC and a general flow chart.

3-14., OPERATING INSTRUCTIONS

3-15. Located underneath the Sweep Oscillator
is a pullout information card which contains
information on general operating instructions,
some remote programming information, and
some Plug-in usage information.
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3-15A. SOFTWARE REVISION NUMBER

3-15B. The current mainframe software revi-
sion may be displayed by pressing [SHIFT 49].
The revision number will appear in the
FREQUENCY/TIME display. The current
software revision for any instalied 83500 series
Plug-in may be displayed by pressing
[SHIFT 99]. The revision number will appear
in the Plug-in POWER display.

Model 83508

3-16. For a complete reference of each func-
tion refer to the function group index (Table 3-
2).

3-17. LOCAL OPERATION

3-18. The operation of the 8350B Sweep
scillator in the Local mode is described in the
Local Operation handbook and by functional

block figures indexed in the table of contents
and Table 3-2.

FRONT PANEL FEATURES

FREQUENCY DATA ENTRY POWER Leve|

Markers/Sweep See Figure 3-11, Control Crystal MARKERS
FREQUENCY TIME -- Marker See Figure 3-13. (835224 and
Sweep Modes Transfer Storage Registers 83525A)
See Figure 3-6, See Figure 3-8, See Figure 3-9. See Figure 3-16.

LEINE {NSTRUMENT
This switch STATE
conirols power  See Figure 3-7.
to Sweep Oscil-

lator and instal-

led Plug-in,

SWEEP TRIG-
GER/SWEEP
See Figure 3-10,

Modulation/
Bianking
See Figure 3-12

\

Pull Qut Card |
Provides brief
summary of
Sweep Oscillator
controls and
functions,

ALC MOBE
See Figure 3-15,

Signat Control
See Figure 3-14.

Figure 3-1. Front Panel Features
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REAR PANEL FEATURES

Plug-in connectors (as applv)

1V/GHz Frequency Reference output connector
provides approximately 1V (DC) per GHz of sweep
signal output,

EXT MKR (1V RMS MAX) (on 83522A and
23525A only) input connector allows use of external
markers when plug-in front panel EXT MARKER
FREQ button is engaged.

PULSE INPUT connector provides input con-
nector for external pulse or squarewave modula-
tion.

EXT ALC and RF QUTPUT. These connectors re-

place the corresponding front panel connectors in
Option 004 plug-ins,

SERIAL PLATE and Option label.

HP INTERFACE BUS inputfoutput connector
allows interface with other HP-IB instrument or
conirotlers.

POS 7Z BLANK output connector provides positive
{(+5V) retrace and bandswitch blanking and nega-
tive intensity Marker Z-axis Modulation signals for
external display.

CNTR TRIG. Counter irigger outpui connector
when used with STOP SWEEP with appropriate
frequency counter (8WP INTEC B) to stop the for-
ward sweep long enough to take a frequency count.

NEG Z BLANK output connector provides retrace
(--5V) and bandswitch blanking Z-axis modulation
signals for external displays.

PEN LIFT ouiput connector provides TTL
output to the remote penlift coil of an X-Y
recorder.

SWEEP OUT/IN connector parallels front panei
SWEEP OUT/IN connector. Provides and accepis
sweep signal.

FM INPUT connector passes signal thru to piug-in
for frequency modulation or phase-lock error signal
npuis,

PROGRAMMING CONNECTOR provides digital
control of external display functions and sweeper
% control.

Pin Description infeut  Logic

i

2 Marker Pulses output  TTL -

3 Pen Lift Request  input.  TTL —

4 Sweep Alternate  output  TTL -

5 Stop Fwd Swp Req. input TTL —

6 +5 volts output TTL —
{100 ma Max)

7 RF Bianking output  TTL —

8 RF Blank Request input TTL —

9 Ext Trig Input input TTL +

10 Pen Lift output  TIL

il Recorder Mute output  TTL —

12

13

14 Blanking Pulse output  TTL —
15 Masker Request input TIL —
16 Retrace output  TTL —
17 Alternate Swp En output  TTL ~
18 Stop Swp Reguest  input TTL —

19 Digital Grouad in/out

20 Blk Pulse Request input TTL —
21 Counter trigger output  TTL —
22 Step Up Advance  input TTL —
23 Inverse Penlift output  TTL —

24 8410 Bxt Trigger  outpui  TTL+
25

7 ALT SWPINTERFACE connector may be connected

to the 8755C ALT SWP INTERFACE comnnector
via cable HP Part No, §120-3174 to provide Alter-
nate Sweep Function.

Figure 3-2. Rear Panel Features
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Table 3-1. Sweep Oscillator Operating Characteristics

Model 8350B

FREQUENCY RANGE Set automatically when plug-in installed
START-STOP
CENTER FREQUENCY-AF
SWEEP MODES Marker—Center frequency
Marker Sweep
CW Frequency
MARKERS 5 sett.ai}le frquerzcy -markers
amplitude and intensity
SWEEP TIME Range .01--100 seconds
POWER Contsrol power level with 83500 Series Plug-ins

Table 3-2. Functional Block Index (1 of 2)

Function Function Block Index Page
ALC Mode ALCMode .. ... 42
ALL OFF FrequencyMarkers ....... .. oo, 26
Alternate Sweep Storage Registers .. ..ovvivin i i, 30
Amplitude Mkr Plug-in Crystal Markers ... oo i e ainnn e 44
Amplitude Markers 83508 Modulation/Blanking . ........ ... .. oL 36
Back Space Data Entry. ... i e e 34
Blanking Display Modulation/Blanking . .............. ... ... 36
Modulation/Blanking RF Modulation/Blanking .. .......... ... ... ... .. 36
Center Freguency FrequencySweepMode ... ... ... ... ... ... 21
Crystal Markers Crystal Markers ...... ..o i, 44
CW Mode Frequency SweepMode .. ... 21
CW Filter SignalControl........ ... o i, 41
Data Entry DataEntry. . ... i i 34
dB—dBm Data oIy . . oo e e e 34
Delta A Frequency FrequencySweepMode .. ... ... ... 21
Display Blanking Modulation/Blanking .. ........ ... . ... ... ..., 36
Dispiay Multiplier FrequencySweepMode. ... ... ... it 21
Display Offset Frequency SweepMode. ... iiii . 21
Down ® step DataEntry. ... ... o e 34
External ALC ALCMode ... ... i e 41
External Sweep Sweep/Sweep Trigger ... . ... . i 32
External Plug-in Markers Crystal Markers ... .. e 44
Frequency Sweep Modes FrequencySweepMode .. ........... ... ... ..., 21
Frequency Markers 8350B Frequency Markers ..........ciiiininnnnnnn.n. 27
Frequency Markers Plug-in Crystal Markers ....... .. oo, 44
GHz Data BnlrY . e e 34
HP-IB Only Functions HP-IBSpecial Functions .. .........ccvrinnnnn. 45
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Table 3-2. Functional Block Index (2 of 2)

Function Function Block Index Page
Instrument Preset Instrument State . ... ... .. o 25
Intensity Crystal Markers Crystal Markers ... ..ot ia e 43
Intensity Markers 8350B Frequency Markers ... ... oiiviiiinninnnnonn, 26
Internat ALC ALCMode ... .. . 41
Internal Sweep Trigger Sweep/Sweep Trigger ... ... .. i 33
Learn String HP-IBOnly Functions .. ........ooiieinnvnn., 45
Level Power PowerControl ... .. .ciiiiiiieiiieeeeaaan. 38
Line Sweep Trigger Sweep/Sweep Trigger . ... . i 32
Local Key Instrument SLate . . vt e i e 24
Manual Sweep Sweep/Sweep Trigger .. ... i 32
MI to M3 Frequency Markers .. ...... . ivieiaian. 26
Markers Crystal Crystal Markers ... oo, 43
Marker Delta Frequency Markers .......... ..o, 26
Marker Sweep Frequency Markers ..... ..o iirieinrnrinnanann 26
Marker—=Center Frequency Frequency Markers ... ... i 26
Memory Lock Storage Registers ... ... it 30
Memory Unlock Storage Registers ........ovviiinvinn i 30
Meter ALC ALCMode ... i i e e e 41
Millisecond Data Entry. .o e 34
MHz DataEntry. ..o e 34
Network Analyzer Trigger HP-IBOnlyFunctions. . .......oovenii i 45
Offset FrequencySweepMode .. ... .. ... o i, 21
Output Active Parameter HP-IBOnly Functions. .. ..o, 45
Power Level PowerControl ... ... i 39
Power Sweep PowerControl ...... ... . i il 39
Recall n Storage Registers . v ve it 31
RF PowerControl ... ... .. ... i 38
Save n Storage Registers ... v 30
Shift Data Bntry. oo e e e e 35
Single Sweep Trigger Sweep/Sweep Trigger ... ..o oot 32
Slope Power COntrol ...t iie it e iennnns 38
Slope Cal PowerControl . ... ... i it 38
Square Wave Modulation Blanking/Modulation .......... .. ..., 37
Start Sweep Frequency SweepMode .. ... i, 21
Step Size Data Entry. oot i e e 34
Stop Sweep FrequencySweepMode . ........ ... ... oLt 21
Time Sweep FrequencyMarkers ......... ... .. .. il 26
Up @ Step key Data Bntry. .. i 34
Vernier Frequency SweepMode .. ......... .l 21
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LOCAL OPERATOR'S CHECKS
DESCRIPTION

The Preliminary check provides assurance that most of the internal functions of the Sweep
Oscillator are working The main check provides a general check of the overall functions of
the Sweep Oscillator.

PRELIMINARY CHECK

(Self test) Each time the Sweep Oscillator is turned on or INSTR PRESET button is engaged
the instrument performs a series of self tests taking about one second to complete. When the
self test is complete the instrument will perform one of the following functions: If the self
test was initiated by turning the power on the instrument will be in the same functional con-
figuration that it was in before it was turned off. If the self test was initiated by an INSTRU-
MENT PRESET the instrument will be in the preset mode if a Plug-in-is installed or the
left-most frequency display will have an E001 error code indicating no Plug-in is installed. If
error code E016 is observed refer to paragraph 3-103. If another error code is noted the
Sweep Oscillator requires service. Refer to paragraph 3-107. Plug-in related error informa-
tion (E050 to E099) is in the Plug-in manual.

I.  Set LINE switch to ON. Press [INSTR PRESET]. Observe display in START/STOP
mode with display frequency equaling Plug-in range or E001 if no Plug-in is

installed.
MAIN CHECK
Equipment:
RFPlug-in ... HP 83500 series or HP 86200 series
with adapter HP 11869A (18 GHz or less)
OscilloSCOPe ..o vv vt e HP 1220A or HP 1740A
Crystal Detector. .........ovonns HP 8473C or a crystal detector that will
cover frequency range of interest.
Attenuator 10 dB .. . o e 8491B Option 010
Cables BNCto BNC(3). ..ot e 10503A (123 cm)
Setup:
8350B SWEEP 83500
OSCILLATOR  SERIES PLUG-N 0SCILLOSCOPE
k. e, s BLANK Z AXIS T
Sos 8% i Sa ooa °5°% o
. T i »ATEI'J] T E .
SWP IN/OUT RF OUTPUT O § O §
84730 e @ oo @ 0@
1068 ATTENUATOR CRYSTAL xwput]  Leur
84818 OPT 010 DETECTOR
[ — 2 -

Connect the equipment listed above as shown in the above diagram. Select External Sweep
on oscilloscope.

Figure 3-3.  Local Operator's Check (1 of 2)
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LOCAL OPERATOR'S CHECKS {Cont'd)

§ CAUTION

BEFORE CONNECTING LINE POWER, ensure that all devices
connected to this instrument are connected to the protective
(earth) ground.

BEFORE SWITCHING ON THIS INSTRUMENT, ensure that the
line power plug is connected to a three-conductor line power
outlet that has a protective {earth} ground. (Grounding one
conductor of a two-conductor cutiet is not sufficient.)

NOTE

BEFORE SWITCHING ON THIS INSTRUMENT, ensure that the
power transformer primary is matched to the available line
voitage, the correct fuse is instalied, and the safety pre-
cautions are taken. See Power Requirements, Line Voltage
Selection, Power Cables, and associated warnings and
cautions in Section il

Procedure;

1. Set LINE switch to ON position. Press [INSTR PRESET]. Observe that LEDs above

- START and STOP buttons are on with the frequency range of installed Plug-in dis-

played above them. Oscilloscope trace should show detected RF signal output below
zero—volt reference with no discontinuities in swept trace across band.

2. Press [CW] button. Observe LED above CW on and trace is reduced to dot at center of
CRT with display at center of Plug-in frequency range.

3. Press [CF] button. Observe LED above CF and AF buttons on, that displayed center
frequency is at center of Plug-in frequency range and AF display is equal tc
frequency span.

4. Press [M1] button. Observe button LED blinking and check for an intensity dot at
approximately the center of the trace.

5. Press SWEEP {TIME] button; then press DATA ENTRY [4&] button a few times and
observe sweep getting slower. Press DATA ENTRY [ button a few times and
observe sweep getting faster.

6. Press DATA ENTRY [.] [1] [GHz/8] and observe FREQUENCY/TIME display is
0.100 sec.

Figure 3-3. Local Operator’s Check (2 of 2)
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REMOTE OPERATOR'S CHECK

Flowchart

HPL Statements’

BASIC Statements”

Visual
indicators

START

-~-REMCTE

Send REN command
t0 ensure instrumant is
in remote enabie state,

-DATA

Program sweep
gscilator to
Instrument Preset.

l

Print Start and Stop
frequencies.

Switch to CW,
Print CW.

!

Switch 1o CF AF.
Change sweep time
to 10 seconds.

[

~-LOCAL

Switch te jocal,

_}
i}
=)
~J
o
e

wrt 719, IP"

wrt 71% "0OFF&”"
red 7?19 ,A
wrt 719, "OFFEY
red 71%,B

prt "START FREG",A

pri cTOP FREQ",B

wrt 71%,"CWOPCW"
red 719,C
prt “Cw",C

el 749

REMOTE 719

GUTPUT 749;"Ip"

OUTPUT 719;"0FFA"
EMTER 719,4

OQUTEUT 719; "OPFB®
ENTER 719;B
FRINT"START FREG";A
PRINT"STOP FREG":B

QUTPUT 71%; "CWOPCW™
ENTER 719;C
FRINT'CW';C

OUTPUT 749:"CF5T108CY

LOCAL 719

Remote LED on

Instrament
START/STOP
condition
preset sweep

Printout equals
plug-in
frequency range

CW LED on
printout
CW frequency

CF and AF,

TIME LEDS

on, 10 second
sweeptime

Remaote
lamp out

1 Typical Statements for the HP 9825 Series Desktop Computer,
2 Typical Statements for the HP 9835, 9845, and 85 Series Desktop Computers.

Figure 3-4.  Remote Operator's Check
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3-19. REMOTE OPERATION: HEWLETT-
PACKARD INTERFACE BUS

3-20. The 8350B Sweep Oscillator can be
operated remotely via the Hewlett-Packard
Interface Bus (HP-IB). Bus compatibility, pro-
gramming capability, and data formats are des-
cribed in the following paragraphs. For
complete information on specific program code
syntax, [unctions, limits, etc., please sece
Functional Block Index Table 3-2.

3-21.  All front panel functions except for the
LINE switch are programmable through the
HP-IB. Also provided are special HP-IB only
functions to aid the programmer. Complete des-
criptions of all HP-IB programmable functions
are contained within the functional blocks.

3-22. To verify that the Sweep Oscillator's
HP-IB interface is functional, a quick check is
provided in Figure 3-4 Operators’ Checks. This
tests that the 8350B can respond and send to the
controller the fundamental HP-IB bus
messages. The following information gives a
general description of the HP-IB and defines the

Operating Information

terms, concepts, and messages used in an HP-IB
system.

3-23. For more information about the HP-IB,
refer to any of the following documents:

IEEE Interface Standard 488-1975
ANSI Interface Standard MC1.1

“Improving Measurements in Engineering
and Manufacturing” (HP Part No.
5952-0058)

“Condensed Description of the
Hewlett-Packard Interface Bus”
(HP Part No. 59401-90030)

3-24. General HP-IB Description

3-25. The HP-IB is a parallel bus of 16 active
signal lines grouped into three sets according to
function, to interconnect up to 15 instruments.
Figure 3-5 1s a diagram of the interface connec-
tions and bus structure. Table 3-3 defines the
function of each signal line.

Table 3-3.  The Bus Signals
Name Nmemaonic Description

Data Input/Qutput DIO1-8 The eight data lines for the byte of data.

Data Valid DAV Indicates the data lines have a valid byte of data,

Not Ready for Data NRFD Indicates that the listening devices are not ready to accept
further data,

Not Data Accepted NDAC Indicates that the listening devices have not completely
accepted the present byte of data.

Attention ATN Enables a device to interpret data on the bus as a controller
command {command mode) or data transfer (data mode).

Interface Clear iFC Initializes the HP-IB system to an idle state (no activity on
the bus).

Service Request SRQ Alerts the controlier to a need for communication.

Remote Enable REN Places instruments under remote program control

End Or Identify £01 Indicates iast data transmission during a data transfer
sequence; used with ATN io poll devices for their status,
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3-26. Eight signal lines form the first set and
are termed “data” lines. The data lines carry
coded messages which reperesent addresses,
program data, measurements, and status bytes.
The same data lines are used for input and out-
put messages in bit-parallel, byte-serial form.
Normally, a seven-bit ASCII code represents
each piece (byte) of data, leaving the eighth bit
available for parity checking

3-27. Data transfer is controlled by means of
an interlocked “handshake” technique which
permits data transfer (asynchronously) at the
rate of the slowest device participating in that
particular conversation. The three data byte
transfer control lines which implement the
handshake (DAY, NRFD, NDAC) form the
second set of lines.

3-28 The remaining five general interface
management lines form the third set and are
used in such ways as activating all the con-
nected devices at once, clearing the interface,
allowing a device to request service, etc.

3-29. Definition of HP-IB Terms
and Concepts

3-30. The following list defines the terms and

Model 83508

concepts that describe HP-IB system
operations.

Bvte: A onit of information consisting of 8
binary digits (bits).

Device: Any unit that is compatible with the
IEEE Standard 488-1975.

Device Dependent: An action a device per-
forms in response to information sent on the
HP-IB. The action is characteristic of an
individual devices design and may vary from
device to device.

Addressing: The set of characters sent by a
controller to specify which device will send
information on the bus and which device(s) will
receive that information. A device may also
have its address fixed so that it may receive
information (listen only) or send information
(talk only).

Poliing: The process by which a controller
can identify a device that needs interaction with
it. The controller may poll devices for their
operational condition one at a time, which is
termed a serial poll, or as groups of devices
simultaneously, which is termed a parallel poll

DEVICE A

Ablg 10 taik, isten, 0T
and Cortrod

(e.g.. caiculatori

DEVICEB

Abie 1o taik and
listen

{e.g.. digital voltmeter)

DEVICE T

Cniy abie to listen

{e.§., signat generator)

) £rata Bus
{8 signal lines}

[3ata 8yte Transfer
;2% Control

{HANDSHAKE) Lines

{3 signal lines)

] General {nterface
+{ Management

DEVICE &

Crniy abie 10 talk

(e.q., tape reader)

Management (CONTROL) Lines

{5 signal fines)

| == loi0y...8

DAV
NAFD
NOAC

iFC
ATN
SRQ
REN
£01

Figure 3-5. Interfuce Connections and Bus Structure

i0
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3-31. Basic Device Communication
Capability

3-32. Devices which communicate along the
interface bus fall into three basic categories.

Talkers: Devices which send information on
the bus when they have been addressed.

Listeners: Devices which receive information
sent on the bus when they have been
addressed.

Controilers: Devices that can specify the
talker and listener(s) for an information
transfer. The controller can be an active con-
troller or a system controller. The active con-
troller is defined as the current controlling
device on the bus. The system controller can
take control of the bus even if it 1s not the active
controller. Each system can have only one sys-
tem controller, even if several controllers have
system control capability.

3-33. HP-IB System Messages

3-34. The transfer of information via the
HP-IB occurs from one device to one or more
devices, thus consider the information to be a
message. There are twelve types of messages on
the HP-IB. The following describes cach of the
HP-IB System Messages.

® The Data Message: The actual informa-
tion which is sent from the talker to one or
more listeners on the HP-1B. The informa-
tion or data can be in a numeric or a string
of characters.

® The Trigger Message: This causes the
listening device(s) to perform a device-
dependent action when addressed.

® The Clear Message: This causes cither
the listening device(s) or all of the devices
on the bus to return to a predefined device-
dependent state.

® The Remote Message: This causes the
listening device(s) to switch from local
front panel control to remote program con-
trol when addressed to listen. This message
remains in effect so that devices subse-
quently addressed to listen will go into
remote operation.

® The Local Message: This clears the
remote message from listening device(s)
and returns the device(s) to local front
panel control

Operating Information

® The Local Lockout Message: This pre-
vents the user of a device from manually
inhibiting remote program control.

® The Clear Lockout/Set Local Message:
This causes all devices on the bus to be
removed from local lockout and revert to
local. This message also clears the remote
message for all devices on the bus.

# The Request Service Message: A
device can send this message at any time to
signify that the device needs some type of
interaction with a controller. The message
is cleared by sending the device's Status
Byte message if the device no longer needs
service.

® The Status Byte Message: A byle that
represents the status of a single device on
the bus. Within this byte, the seventh most
significant bit (bit 6 of bits 0 through 7)
indicates whether the device has sent a
Require Service message. The remaining
bits indicate the present operational con-
ditions defined by the device. This byte 1s
sent from a talking device in response to a
serial poll operation performed by a
controller.

® The Status Bit Message: A byte that
represents the operational conditions of a
group of devices on the bus. Each device
responds on a particular bit of the byte thus
identifying a device-dependent condition.
This bit is typically sent by devices in
resonse to a parallel poll operation by a
controller.

This message can also be used by a con-
troller to specify the particular bit and logic
level that a device will respond with when a
parallel poll operation is performed. Thus
more than one device can respond on the
same bit.

@ The Pass Control Message: This
transfers the bus management respon-
sibilities from the active controller to
another controller.

® The Abort Message: The system con-
troller sends this message to uncon-
ditionally assume control of the bus. This
message terminates all bus com-
munications but does not implement the
Clear message.

A summary of the twelve bus messages, their

related commands and mnemonics are provided
in Table 3-4.

11
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Table 3-4. The Twelve Bus Messages (1 of 2)

Model 83508

HP-18
Messags

Appli-
cable

8350
Rasponse

Ratated
Commants

intarface
Function

Massage
Type

Sample Statements

HPL BASIC
(9B25)

(9835,9845,85)

Data

Yes

Input data controls all front
panel functions (except the
Line switch) plus speciat HP-
IB only functions. Output data
includes information as to
present instrument state, values
of selected functions, and the
instrument status.

T6

AHI1
8Hi

Input Data

wrt 719"

QUTPUT 719,77

Qutput Data

red T19,A....

ENTER 71%:A...

Trigger

Yes

Responds by triggering a
sweep if and only if in the
single sweep trigger mode.

GET

DTl

System Trigger

teg 7

TRIGGER 7

Device Trigger

irg 719

TRIGGER 719

Clear

Yes

Clears the insirument siatus
byte and the extended status
byte.

DCL
SDC

DCI

System Clear

chr 7

RESET 7

Device Clear

clr 719

CLEAR 719

Remote

Yes

Removes the 8350  from local
front panel contro] to remote
HP-1B control. All functions
semain the same as in local
and the keyboard is non-
responsive except the LOCAL
key.

REN

System Remote

rem 7

REMOTE 7

Pevice Remote

rem 719

REMOTE 719

Local

Yes

Removes the 8350 from re-
mote HP-IB control te local
front pane! control. All func-
tions remain the same as in the
remote state.

GTL

Systerm Local

el 7

LOCALT

Device Local

1e1 719

LOCAL 719

Local
Lockout

Yes

Functions the same as the
remote message except thatthe
entire front panel is disabled
including the LOCAL key.

L0

o7

LOCAL

LOCKOUT ?

Clear
Lockout/
Set Local

Yes

Removes the 8350  from local
lockout and remote HP-IB
control to local front panel
control. Al} functions remain
1he same as in the remote state.

REN

ki 7

LOCAL7

Reguire
Service

Yes

The 8350 can set the HP-IB
SRQ (Service Request) line if
one of the following instrument
conditions exists and has been
enabled by the Request Mask
value. Testable conditions in-
clude: parameter value aitered,
syntax error, end of sweep,
power faiiure, and RF un-
leveled.

SRQ

SR1

rds(719)—A,
if bit (6,A)
=1, glo

“SRQ”

STATUS
7% A LF
BIT (A6)=1
THEN S$rq

12
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Table 3-4. The Twelve Bus Messages (2 of 2)

Sample Statsments
KP-1B Appli- 83504 Related Interface flessage
Megsags sabia Response Comments | Function Type HPL BASIC
{9825) {9835,9845,85)
Responds to a Serial Poll with
ong 8-bit byte with the seventh
most significant bit (bit 6 of
bits O through 7) set if the
8350A is Requesting Service. PE STATUS 719; A
;tazus Yes Bit 2 indicates a status change SPD T6 rds(719) A or A=S POLL
yie has occurred that can be de- G
tected only by analyzing the
extended status byte which is
accessible with the Output
Statas function only.
Status The 8350A does not respond to
Bit No 14 Paralell Poll PPy
p The 8350A does not have the
Cass ) No ability to take or pass contro} 7]
ontro of the HP-IB.
Responds by terminating all . T6 )
Abort Yes Listener or Talker functions. IFC 14 chi 7 ABORT TO 7

3-35. HP-IB Addressing

3-36. Certain messages require that a specific
talker and listener be designated. Each instru-
ment on the bus has its own distinctive listen
and/or talk address which distinguishes it from
other devices. Devices can be listen only, talk
only, and both talker and listener.

3-37. Addressing usually takes the form of
“universal unlisten command, device talk
address, device(s) listen address(es)’. The
universal unlisten command removes all lis-
teners from the bus, thereby allowing only the
listener(s) designated by the device(s) listen
address(es) to receive information. The informa-
tion is sent by the talker designated by the talk
address. The system controller may designate
itself as either talker or listener.

3-38. Table 3-5 lists all the possible talk and
listen addresses on the bus, The device address
18 typically set via five binary bits which are the
same for both listen and talk addresses, with the
sixth and seventh bits used to determine when
the address is listen (bits are 0,1) or talk (bits are
1,0). Some controllers distinguish between listen
and talk automatically, requiring only the 5-bit
code equivalent to designate a device.

3-39. 8350B HP-1B MESSAGE
RESPONSES

3-40. The 8350B responds to the twelve bus
messages as shown in Table 3-4.

3-41. 8350B HP-IB Compatibility.
3-42. Table 3-6 lists the 8350B Sweep

Oscillators” HP-IB capability, which is compat-
ible with IEEE Standard 488-1975.

13
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Table 3-5. Possible HP-IP Addresses

Model 8350B

ASCH Characters Bddress Cede Equivalent
Listen Talk (Binary) Decimal
Address Address 54321 Value
sp @ 00000 00
! A 00001 01
” B 0G0 10 02
# C 00011 03
$ D 001060 04
P E 00101 05
& F 00110 06
’ G 00111 07
{ H 010060 08
) I 01001 09
* i) 010160 10
+ X 01011 1t
\ L 01100 12
- M 01101 13
. N 01110 14
/ 0 01111 15
0 P 10000 16
1 Q 10001 17
2 R 10610 18
3 8 100113 19
4 T 10100 20
5 U 10101 21
6 AY 10110 22
7 W 10111 23
8 X 11000 24
9 Y 11001 25
: Z 110610 26
; { 11011 27
< \ 11100 28
= 1 11101 29
> 4 1111690 30
Table 3-6, 83508 Interface Functions
Code Function
SH1 Source handshake capability
AH1 Acceptor handshake capability
T6 Basic talker; Serial Poil; Unaddress to talk if addressed to listen
14 Basic listener: Unaddressed to listen if addressed to talk
SR1 Service Request capability
RL1 Remote; Local capability
PPO No Paratlel Poil capabiiity
el Device clear capability
DT1 Device trigger capability
Cco Ne controller capability
El Open collector bus drivers

14
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3-43, Compatible Universal and Addressed
HP-1B Commands.

3-44, The 8350B will respond to the following
universal and addressed commands, which are
sent in the command modes (ATN true).

Ninemonic Command ASCH Code
Universal:

DCL Device Clear DC4

LLO Local Lockout DC1

MLA My Listen Address (selectable)

MTA My Talk Address (selectable)

SPD Seriai Poll Disable M

SPE Serial Poll Enabie CAN

UNL Unlisten ?

UNT Untalk -
Addressed:

GET Group Execute Trigger | BS

GTL Go to Local SOH

SDC Selected Device Clear EOT

3-45. . Remote Meode.

3-46. Remote Capability. The 8350B com-
municates on the bus in both remote and local
modes. In remote, its front panel controls are
disabled except the LINE switch and LOCAL
key. The 8350B can be addressed to listen or
talk. When addressed to listen, the 8350B will
automatically stop talking and respond to the
following bus messages: Data, Trigger, Clear,
Remote, Local, Local Lockout, Clear Lockout/
Set Local, and Abort. When addressed to talk,
the 8350B will automatically stop listening and
send one of the following messages: Data,
Require Service, or Status Byte.

3-47. Displays. The REM light is on when
the 83508 is in the remote mode. The ADRSD
light is on when the 8330B 1is currently
addressed to talk or listen. All other displays
function the same as in local front panel
control.

3-48. Local-to-Remote Change. The 8350B
switches to remote upon receipt of the two part
Remote message. The two parts of the Remote
message are:

Remote Enable (REN)
Addressed to Listen (MLA)

Operating Information

3-49. The Sweep Oscillator’s output signal and
all control settings remain unchanged with the
local-to-remote transition.

3-80. Local Mode,

3-51. Local Capability. In local, the 83303
can send a Require Service message, send a
Status Byte, and respond to the Remote
message.

NOTE

The 8350B can respond to ail
HP-IB messages except the Data
Message while in local. However,
most of these messages would not
normally be used in the local
mode.

3-52. Remote-to-Local Change. The 8350B
returns to local control upon receipt of the Local
or Clear Lockout/Set Local message. It can also
be set to local by pressing the front panel
LOCAL key (assuming that local lockont is not
in effect). The Sweep Oscillator's output signal
and all control settings remain unchanged with
the remote-to-local transition,

3-53. Local Lockout. When a data transmis-
sion is interrupted, which can happen by return-
ing the 8350B to local with the front panel
LOCAL key, the data could be lost. This would
leave the 8350B in an unknown state. To prevent
this, a local lockout is recommended to disable
the LOCAL key. Local lockout remains in effect
until the 8350B is returned to the local state by
either turning the LINE switch off/on or by pro-
gramming the Local Message.

3-54. 8350B Address Assignment
information.

3-55. The 8350B has a primary address only
that is determined by an internal storage regis-
ter. The register is initialized at the factory by
utilizing the address bits A5 through Al from
switches located on the 8350B A8 HP-IB
Assembly. Note that these switches are factory
preset to decimal 19 (Listen address of “3”, Talk
address of “S”). The 8350B HP-IB address can
be dynamically changed from the front panel in
local mode by executing the “Set HP-IB
Address” function (Shift Local).

Refer to Section 2, Chapter 2-15, "HP-IB
Address selection™ for further information.

15
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The present 8350B HP-IB address can be found
by pressing the [SHIFT] followed by the [LCL]
key. :

3-56. The decimal equivalent of the talk/listen
address will be displayed in the FREQUENCY/
TIME display. Refer to Table 3-5 for interpreta-
tion of the equivalent decimal value into
separate talk and listen address characters. To
change the address refer to Figure 3-7 “Instru-
ment State” for further information.

3-57. Receiving The Data Message

3-58. The 8350B accepts program codes that
contain information for programming all of the
front panel and special HP-IB only functions
(except the LINE switch). The 83350B will
respond to the Data message when in remote
and addressed to listen.

3-39. Input Syntax. The 8350B responds to
program codes in a Data message in the order in
which they are received. Each function is pro-
grammed with a string of ASCII ceded charac-
ters that follow one of the following sequences:

[Function Code] {Numeric Value]
[Units terminator] [EOS]

[Function Code] [Numeric Value] [EOS]

[Function Code] [EOS]

3-60. Function Codes. Function codes are
typically 2 to 4 character mnemonics. For
functions that have a numeric value associated
with it, passing the function code only will ena-
ble and activate the function for further data
entry.

3-61. Numeric Value. These are either a
single decimal digit, a set of 14 characters or less
representing a number, or a string of binary
bytes. If the numeric value is a single digit (0
through 9), it represents a storage register. A
string of 14 characters maximum can be
expressed in exponential, decimal, or integer
form. Acceptible numeric formats are referenced
in further sections by the following format
syntax:

Exponential +d¥*d.d¥**Exdd
Decimal Td¥¥*Rd.d***d
Integer Ed***d

Single Digit d

Double Digit dd

Binary String b***b

Binary Byte b

Where the character ‘d’ indicates a leading or
trailing zero, a space, or numeric digit (0
through 9), the characters “*** indicate a vari-
able number of the previous characters. The

16
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character ‘b’ indicates an 8 bit binary byte
Numeric values that are not binary in nature are
scaled by the appropriate units terminator.

3-62. Units Terminator. These are 2 character
codes that terminate and scale the associated
numeric value. Frequency values can be entered
in GHz, MHz, kHz, or Hz. Sweep time values
can be entered in Seconds or milliseconds.
Power values can be entered in dBm or dB. If a
units terminator is not passed, the 8330B
assumes the numeric value is in the fundamen-
tal units of Hz or Seconds.

3-63. FEnd Of String Message (EOS).  This can
be the ASCI character Line Feed (LF, decimal
10), the bus END command (EOI and ATN
true), or another function code string.

NOTE

The HP-IB program code syntax
typically mirrors that of the local
front pane! keystroke sequence.

3-64. Valid Characters. The alpha program
codes can be either upper or lower case since the
8350B can accept either type. Spaces, un-
necessary signs (+,—), leading zeroes, and car-
riage returns (CR) are ignored.

3-65. Program Codes. Seec Table 3-7 for the
summary of input programming codes that are
acceptible via the Data message.

3-66. Sending The Data Message.

3-67. The 83508 can send Data messages when
in remote and addressed to talk. The available
output modes are:

Learn String

Micro Learn String
Mode String
Interrogate Function
Active Function
Status

3-68. FEach function is activated by the 83508
receiving a Data message with the appropriate
function code (refer to Table 3-7). The Learn
String, Micro Learn String, Mode String, and
Status functions send a Data message consisting
of a string of 8-bit binary bytes terminated using
the bus END command (EOI and ATN ftrue)
with the last byte. The Interrogate and Active
functions send a Data message consisting of a
14 character ASCIT string representing the
numeric value and terminated with a Carriage
Return (CR)/Line Feed (LF).
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Table 3-7. HP-IB Program Codes
Code Description Code Description
AKm Amplitude Marker On/Off M4 Marker #4
Almn Alternate Sweep OnjOff M5 Marker #5
Al Internal Leveling SHMO All Markers Off
A2 External Crystal Leveling SHMO All Markers Off
A3 External Power Meter Leveling SHM1 Marker Delta
BK Backspace SHM2 Counter Interface Enable
CAm Amplitude Crystal Marker On/Off gzg/;’?: (?Ecunter Interface Disable
(83522/83525 Only} ermanent Marker Sweep
CF Center Frequency NT Network Analyzer Trigger (8410B}
Cim Intensity Crystal Marker OnfOff OA Output Active Parameter
£83522/83525 Only} OH Cutput Harmonic Number
CS Clear Status Bytes Ol Quiput Software Revision Number
Cw CW Frequency OL Qutput Learn String
SHCF Coarse CW Resolution OM Qutput Mode String
SHDF Fine CW Resolution op Output Interrogated Parameter
SHCW Swept CW 0s Qutput Status Bytes
1 1 MHz Crystal Marker Frequency Ox Output Micro Lear String
(83522/83525 Only) Py p |
C2 10 MHz Crystal Marker Frequency ower Leve
C3 50 MHz Crystal Marker Frequency RCn Recall Register
{83522/83525 Only} RE Extended Status Byte Mask
C4 External Crystal Marker Frequency RFm RF Power On/Off
{83522/83525 Only) RM Request Status Byte Mask
DB dB RPm RF Blarking On/Off
DF Delta F Frequency Span RS Reset Sweep
DM B R2 Second Extended Status Byte Mask
DN Step Down/Decrement SC Seconds
DPm Dfsplay Blanking On/Off SF Frequency Step Size
DUm Display Update On/Off 5G Single Sween
E Exponent Power Of 10 SH Shift Function
FA Start Frequency SLm Slope On/Off
FB Stop Frequency SM Manual Sweep
Fim CW Filter In/OQut sP Power Step Size
F1 — 20 MHz/V M S5 Step Size
F2 -6 MHz/V FM SHSS Defauit Step Size
GZ GhHz ST Sweep Time (Continuous Sweep)
H7 Hz SVn Save Register
. SHSV Enable Save
1L Input Learn String k
P Instrument Preset SHRC Disable Save
IX Input Micro Learn String SX External Sweep
$1 Sweep Time (Continuous Sweep)
KZ KHz
TS Take Sweep
MC Marker To Center Frequency _ T1 Internal Sweep Trigger
MDm nga;]rfeo\/f\]/cave Amplitude Modulation T2 Line Sweep Trigger
MO Marker Off E‘ g?{:{:?ﬁ;ﬁep Trigger
MPm Marker 1-2 Sweep On/Off ) .
MS Milliseconds UE Step Up/increment
MZ MHz VR - CW Vernier
MO Marker Off SHVR Offset
M Marker #1 SHFA Frequency Display Multiplier
M2 Marker #2 SHFB Frequency Display Offset
M3 Marker #3 0-9+ — Acceptable Numeric Data
NOTES

1. Program codes of the form “XXm" use “m” to turn the function On or Off {1 or 0). For the storage register functions the “a” is 1

through 9.

2. The 83508 ignores spaces, plus signs, negative signs (except when valid) and any unexpected characters. Program codes can be upper
or lower case alpha characters.
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3-69. Binary Syntax. [b***b] [EOI]

3-70. Numeric Syntax.
[CR] [LF]

[d.dddddE+dd]

3-71. The character ‘b’ indicates an 8-bit
binary byte and ‘d’ indicate a decimal digit (0
through 9). The characters ***' indicate a vari-
able number of the previous characters. Note
that the binary output format may include bytes
that could be misinterpreted as the ASCII codes
for Carriage Return or Line Feed commands.
Therefore, avoid using a Carriage Return or
Line Feed to terminate a binary string or byte.
To terminate a binary string or byte use the bus
END command (EOI and ATN ftrue), or another
function code string. EOI and ATN operate
independently of the HP-IB Data lines and
therefore cannot be confused with ASCH
coding.

3-72. Receiving The Trigger Message.

3-73. The 8350B responds to the Group
Execute Trigger (GET) command to the HP-1B
bus select code and a Selective Device Trigger to
the 8350B HP-IB address. The effect of the GET
command is to trigger the sweep if presently in
the External Sweep Trigger mode only, other-
wise no action is taken. The response 1s as if a
Data message consisting of the Single Sweep
Trigger (T4) program code were transmitted.

3-74. Receiving The Clear Message.

3-75. The 8350B responds to both Device Clear
(DCL) and Selective Device Clear (SDC) by
resetting all HP-IB handshake lines to the inac-
tive state. The effect is to remove the 8350B from
any Talker or Listener control functions. The
83508 responds by clearing the Status Byte and
the Extended Status Byte.

3-76. Receiving The Remote Message.

3-77. The Remote message causes the 8350B to
switch to remote mode. It has two parts: 1)
remote enable and 2) address-to-listen. The
Sweep Oscillator's output and all other controls
do not change with the local-to-remote
transition.

3-78. The REM light turns on only when the
8350B is in remote mode and after receving its
first Data Message. The ADRS'D light turns on
when the 8350B is addressed to talk or listen.
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3-79. Receiving The Local Message.

3-80. The 833508 returns to front panel control
when it receives the Local message. Its output
and all other controls do not change with the
remote-to-local transition.

3-81. When the 83508 goes to local mode, the
front panel REM indicator turns off. However,
the ADRSD indicator would still illuminate if
the 8350B were addressed.

3-82. The local message is the means by which
the controller sends the Go To Local (GTL) bus
command. The front panel LOCAL key can also
return the 8350B to local mode. However, press-
ing the LOCAL key might interrupt a Data
message to the 8350B and this would leave the
8350B in a state unkown to the controller. This
situation could be avoided by sending the Local
Lockout message which disables the LOCAL
key.

3-83. Receiving The Local Lockout
Message.

3-84. After receiving the Local Lockout
message, the 8350B front panel LOCAL key 1s
disabled in addition to all the other [ront panel
keys. With local lockout in effect, the 8350B can
be returned to local only by the controller or by
turning the 8350B front panel LINE switch
off/on.

3-85. Receiving The Ciear Lockout/Set
Local Message.

3-86. The 8350B responds to the Clear
Lockout/Set Local message in the same way as
to the Local message. Hence it returns to local
front panel contirol The 8350B need not be
addressed to listen to receive this message.

3-87. Sending The Request Service
Message.

3-88. The 8350B sends a Request Service
message (RQS) whenever one of the following
conditions exist and if it has been pre-
programmed to send the message by the
Request Mask (RM) function:

Error in syntax

Parameter value modified to default value
Front panel entry complete

Hardware failure

End of sweep
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3-89. The R350B can send a Require Service
message in either the local or remote mode.
Further information pertaining to the instru-
ment state can be obtained by conducting a
Serial Poll or by executing the Oufput Status
function, both of which access Status Byte infor-
mation. The RQS state and the bus SRQ line are
cleared only by executing a Serial Poll

3-90. Sending The Status Byte Message.

3-91. After receiving a Serial Poll Enable com-
mand (SPE) and when addressed to talk, the
8350B responds by sending its Status Byte
message as indicated in Table 3-8 Two
additional status bytes are available but must be
accessed via the Output Status function. When
the seventh most significant bit (bit 6, Request
Service) of the Status Byte is true (one), an SRQ
has occurred. See Service Request for the con-

Operating Information

ditions causing a Service Request Bit 2
indicates whether a change has occurred in the
Extended Status Byte. If Bit 2 is true, then the
additional status bytes should be accessed via
the Qutput Status function to determine the
cause of the status change. All other bits indi-
cate the present status of the noted function. The
bits are true (one) if and only if the associated
function/condition is true. To select an SRQ for
a particular set of circumstances, the Status Byte
can be masked with the Request Mask function.
The mask for each byte is determined by sum-
ming the decimal values of each selected
function/condition that is desired. The default
Request Mask value is ‘00000000" or decimal 0.
Also, SRQ generation due to conditions
indicated in the first and second status bytes can
be masked by using the RE and R2 functions.
The default mask values are binary 11111111, or
decimal 255. See Table 3-8 for decimal values of
each Status Byte and Extended Status byte bits.

Table 3-8. Status Byte Information

STATUS BYTE #1)
BIT # 7 6 5 4 3 2 1 L]
DECIMAL
VALUE 128 64 32 16 8 4 2 1
FUNCTION N/A REQUEST SRQon SRQ on N/A SRQon NIA SRQon
SERVICE Syntax End of Change in Front Panel
(RQS) Ertor Sweep Extended Key
Status Byte Pressed
EXTENDED STATUS BYTE {(#2)
BIT 7 6 5 4 3 2 1 0
DECIMAL
VALUE 128 &4 32 16 8 4 2 i
FUNCTION | Airflow *RF Power N/A N/A N/A NIA Self Test
Failure Unleveled | Failurefon Failed
' SECOND EXTENDED STATUS BYTE (#3)
BIT# 7 6 5 4 3 2 1 0
DECIMAL
VALUE 128 64 32 16 8 4 2 1
FUNCTION NiA N/A NIA N/A NIA N/A N/A SRQ on
Numeric
Parameter
Altered to
Defauit
Value
*Bit/Functions not usable with 86200 Series Plug-ins and 11859A Adapter.
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3-92. Sending The Status Bit Message,

3-93. The 8350B does not respond to the
Parallel Poll Enable (PPE) bus command and
thus cannot send a Status Bit message.

3-84. Receiving The Pass Control
Message.

3-95. The 83508 does not have the ability to
take or pass control thus it cannot respond to
the Pass Control message.

3-96. Receiving The Abort Message.

3-97. The 8350B responds to the Abort message
(IFC true) by stopping all Talker or Listener
functions.

3-98. OPERATOR'S MAINTENANCE

3-99. Operator's maintenance consists of
replacing defective fuses, cleaning the air filter,
and cleaning the Plug-in interface connectors.
These items arc discused in the following
paragraphs.

3-100. Fuses

3-101. There are twelve fuses in the 8350B.
Only the ac line fuse located at the back of the
instrument may be replaced by the Operator.
The value for the ac fuse is printed on the rear
panel of the instrument below the power mod-
ule. The value and HP part number for the ac
fuse may be found in Sections II (Installation)
and IV (Replaceable Parts).

| WARNING ¢

For continued protection against
fire hazard, replace only with 250V
fuses of the same current rating
and type {normai blow}.

3-102. To replace the ac fuse the Line switch
should be swiiched off then the ac line cord
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removed from the power source and instrument.
With the line cord removed, access may be
gained to the fuse compartment. The fuse may
be removed by pulling the lever inside the fuse
compartment. The internal fuses should only be
replaced by a qualified service technician.

| WARNING |

it is important that the following
maintenance procedures be exe-
cuted to retain the safety features
which have been designed into
the instrument

3-103. Air Filter

3-104. The cooling fan located on the rear
panel has a metal filter attached which will
require periodic cleaning. Due to the variety of
environmental conditions the interval between
cleanings cannot be estimated. Error signal
BOL6 indicates reduced air flow through an
increase in temperature in the cooling system.
When this error is noted on display a clogged
filter may be the reason. To clean the filter refer
to Section VHI of the manual

3-105. Plug-in Interconnect

3-106. If Plug-ins are changed frequently
and/or the interconnectors are dirty the 83508
Plug-in interconnect coanector may rtequire
cleaning to avoid voltage losses (tune voltage).

3-107. Service Tag Information

3-108. If the Sweep Oscillator requires service
and the operators maintenance is not sufficient
the instrument may be sent as per Section II to
your local HP service organization. Before send-
ing the instrument back, fill out and attach one
of the blue service tags. If a sweep oscillator
error code is noticed when a failure occurs, note
that error code in the failure symptoms/special
control settings section of the tag
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FREQUENCY SWEEP MODE
DESCRIPTION
This function block contains the keys to select one of the three desired modes (START/
STOP, CW, CF/AF) or a modification of the mode (VERNIER, OFFSET, COARSE or FINE
CW contro! knob resolution, DISPLAY MULTIPLIER, DISPLAY OFFSET). The two
displays provide a visual display of the frequency/ies in the mode selected. The rotary
control knobs provide a variable control to change the frequency of the function selected.

PANEL LAYOUT

FREQUENCY

g e g.400 W

o VERNIER o
Q [y  =c :
Ve QFFSET .‘.?"'.u'-_""".;
© o & £ )
I smn‘rii.li CwW ” n CE I! “ AF ” ‘ismpi!

FUNCTIONS/INDICATORS

L.
Oy
S
&% ]

START: [Iinables START/STOP mode and allows selection of the lower the frequency
limit of sweep.

STOP: Enables START/STOP mode and allows selection of the upper frequency limit of
sweep.

CW: Enables single frequency (CW) mode and allows selection of the frequency.

Coarse CW Control Knob Resolution: Provides coarse resolution control knob adjust-
ments for CW frequency value settings.

Fine CW Control Knob Resolution: Provides Fine resolution control knob adjustments
for CW Frequency value settings.

Swept CW: Enables CW mode with full SWEEP QUTPUT voltage {0-10 volts).

CF: Enables center frequency/delta frequency mode and allows selection of the center
frequency.

AF: Enables center frequency/delta frequency mode and allows selection of the total
frequency span/width.

VERNIER: Provides high resolution adjustments to values of the effective sweep center
and CW frequencies. Range is £0.05 percent of Plug-in frequency band. Light indicates
non-zero YVERNIER value.

Figure 3-6.  Frequency Sweep Mode (1 of 4)
21
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FREQUENCY SWEEP MODE {Cont'd)

OFFSET: Offset RF frequency by entered value. START/STOP, CF/AF, and CW displays
do not indicate the change. Light indicates non-zero OFFSET value.

==/0: This lamp indicates when a non-zero frequency vernier or offset value is in effect.
To zero the vernier or offset enter 0 MHz,

Display Multiplier: Enables LED Display mode and allows the Frequency LED displays
to show the Final RF output when a frequency multiplier is used. The Frequency/Time
display (not pictured above) contains the selected multiplication Factor. Allowable
multiplication factors are 1 to 99 (integers only).

Display Offset: Enables LED Display mode and allows the Frequency LED displays to
show the Final R output when a frequency up-converter is used. The Frequency/Time

display (not pictured above) contains the selected offset value. Allowable offset values are 0
to 999 GHz.

LIMITATIONS/CONCERNS

1. The range of frequencies input to mainframe is determined by the Plug-in (values to
+2% out of range are accepted).

2. The order in which START/STOP or CFAF are entered is not important.

3. START frequency must be lower than STOP frequency. Entering a Start frequency
greater than the Stop frequency causes the Stop frequency to equal the Start frequency.
If the START frequency is greater than the STOP, then START equals the new STOP
frequency.

4. Lights except as noted indicate active values/function.
5. Frequency values entered do not change when mode is changed.

6.  Sweep Out provides a 0 to 10 volt ramp for all sweeps with 0 volts corresponding to the
effective start frequency and 10 volts to the stop frequency. In CW mode the voltage out
multiplied by 10 is equal to the percentage of band (except Swept CW). Example: With
a 1 volt sweep output, CW frequency is equal to 10% of band.

7. Vernier value can “roll over” if knob or step causes the vernier value to exceed the
maximum value then the CW/CF value is changed and the vernier value reset to 0
MHz (or appropriate value).

8. All LED display multiplier values and LED display offset values default to 1 and 0
respectively after an Instrument Preset.

22

Figure 3-6.  Frequency Sweep Mode (2 of 4)
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Model 83508

Operating Information

FREQUENCY SWEEP MODE (Cont'd)

LOCAL FUNCTION PROCEDURES:

Program Code
Mode Modifier Activate Range and
On/0ft Knob Step | Keyboard | Resolution
Start Same as
Frequency [START] X X X AF
START/STOP See
Stop Section 1
Frequency ISTOP] X X X Table 1-1
Continuous .00038%
Wave [CW] X X X of band
Coarse CW
Control Knob |  [SHIFTI[CF] X -0015%
> of band
Resolution
CONTINUOUS ™. oy
Control Knob | [SHIFT] [AF] X
Resolution
: L00038%
CW Vernier IVERNIER] x X X of band
R Swept CW | [SHIFTHCWI X X X
Center
Frequency ICF] X X X See
CF/AF Section I
. Delta [AF] X X X Table 1-1
Tequency
[SHIFT} 000387
ANY (RF) Offset | 1y ERNIER] X X X of band
MODE Disol
isplay .
Multiplier [SHIFTIISTART] X
Display Offset | [SHIFTI[STOP] X

‘Entered only after pressing GHz, MHz, or dBm keys

Figure 3-6.  Frequency Sweep Mode (3 of 4)
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Model 8350B

REMOTE FUNCTION PROCEDURES:

FREQUENCY SWEEP MODE (Cont'd)

] Program Code
Mode Function . -
Suffix Scale Resolution Suffix Scale
Start FA ,
START/STOP Plug-in Same as
Stop FB AF
CwW CwW
CW Plug-in L00038%
Swept CW SH CW of Band
) Center F) 13 CF
CF/AF S e Plug-in See Sec. | GZ GHz
Delta Frequency Table 1-1 M7 MHz
N KZ kHz
T
OFFSE Frequency Offses SH VR 00038% Hz o
) £0.05% of Band
VERNIER Frequency Vernier YR of Band
Display .
FRONT Multiplier SH FA
PANEL
DISPLAY Display
Offset SHFB

IDepends on plug-in used: 1 KHz if <2 GHz in 93525 or 93522,

24

Figure 3-6.  Frequency Sweep Mode (4 of 4)
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INSTRUMENT STATE

DESCRIPTION

This function block contains two LEDs one that indicates whether the Sweep Oscillator 1s
in the remote mode, and another indictates when it is addressed to talk or listen. The local
key when not in local lockout will switch the Sweep Oscillator {rom remote to local (front
panel) control. The Instrument Preset key when engaged will first run the Sweep Oscillator
self test then set the controls to the preset condition.

PANEL LAYOUT

INSTRUMENT STATE
REM ADRS'D pommem

i

FUNCTIONS/INDICATORS

LCL: Returns Sweep Oscillator control to front panel from remote operation unless a
Local Lockout has been executed. The 8330B retains the same control settings when
switched from remote to local.

Select HP-IB Address: Provides a way to see and change the current HP-IP address code
(00 to 30). The code is displayed in the FREQUENCY/TIME display.

INSTR PRESET: The following two steps take place when instrument preset 1s engaged or
the sweep oscillator is switched on. Plug-in related error E050 to E099 information is found
in the Plug-in manual

1. A Self Test of the entire instrument is begun that takes approximately 1% seconds to
complete. If an error is found the test stops and an error code is displayed. Section VIiI
has a list of error codes and failures.

2. After Instrument Preset initiated Self-tests are completed the sweep oscillator presets
the controls as follows:

SWEEP MODE: START STOP, over the full frequency range of the Plug-in
SWEEP TIME: fastest allowable for Plug-in

Markers/Modulation: off, Marker frequency values reset

Vernier/ Offset: 0 MHz

SAVE/RECALL: all registers remain unchanged from their values prior to
Instrument Preset.

When using 83500 series Plug-ins:

POWER LEVEL: maximum leveled value

RF: ON

ALC MODE: INT

Plug-in MARKERS: off (50MHz lamp on)

REMIOTE: Sets Sweep Oscillator into remote HP-IB operation.

Figure 3-7.  Instrument State (1 of 2)
25
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INSTRUMENT STATE (Cont'd)

LIMITATIONS/CONCERNS

1.  Local key will not function if a Local Lockout has been implemented.

2. Allowable HP-IB addresses are from 00 thru 30. However the value 21 is typically
reserved for the controllier and should be avoided.

3. The HP-IB address will remain unchanged even if power is turned off.
4. If an instrument problem occurs, Section 8 of the manual contains some operator

initiated self-tests. The results of these tests should be recorded on one of the blue tags
located at the beginning of this section. This may help to isolate the problem and

enable service to reduce turn around time.

LOCAL FUNCTION PROCEDURE:

) . Data Forms
Function Activate - Range
On/0f Knob Step Keyhoard
Local Key [LCL} X
Select HP-IB Address | [SHIFT LCL] X fr;“mteﬂggss 0
Instrument Preset [INSTR PRESET] X
Remote Not Available

'Address entered only after pressing the GHz, MHz, or dBm keys.

REMOTE FUNCTION PROCEDURE:

26

' ) Program Code
Made Function -
Prefix
Use HP-1B
Lacal Command
Select .
HP-IB Address Not Available
Instrument Instrument P
Preset Preset
Remote Use HP-IB
emo Command
Figure 3-7.  [nstrument State (2 of 2)
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FREQUENCY MARKERS/SWEEP TIME/MARKER TRANSFER
DESCRIPTION

The frequency marker functions consist of up to five independent and contiuously variable
frequency markers. The marker A function displays the difference frequency between any
two markers. MKRJCF sets the effective sweep center frequency (CF) equal to the active
marker {requency. MARKER SWEEP initiates/exits sweep between Marker 1 and Marker 2.
After exit, sweep returns to original sweep limits except m (SHIFT) MARKER SWEEP
mode where marker values become the permanent START/STOP wvalues. The
FREQUENCY/TIME display will display active marker frequency, and marker frequency,
Sweep Time, or frequency in manual sweep mode.

FREQUENCY/TIME
GHz
G . f] i _i Bz
S8

PANEL LAYOUT

MKRA
=N Dl
MKR MKRA I
SWEEP M1 M2 M3
M1 _ 2
M4 M5 ALL OFF
1 )

FUNCTIONS/INDICATORS

Markers 1 to 5: FEach marker (M1 through M5) can be enabled and a frequency value
defined. The last marker engaged is the active marker and it is the one modifiable by the
control knob, step keys, keyboard, or remote control. Lamp off indicates marker off, lamp
on, indicates marker on and lamp flickering indicates marker is active.

Active Marker Off: Turns off the active frequency marker and saves the previous value,
The value is recalled when the marker is turned on later.

All Markers Off: Turns off all frequency markers saving the values of each to be recalled
later when the markers are turned on.

Marker Delta: Selects the MKR A mode where the FREQUENCY/TIME display
indicates the frequency difference between the active frequency marker and the previously
active frequency marker. The active marker is still active and modifiable via the
FREQUENCY/TIME control knob, step keys, keyboard, or remotely via HP-IB. If in inten-
sity marker mode the display trace is intensified between the two selected frequency
markers.

Marker to Center Frequency: This function takes the value of the presently active fre-
quency marker and reassigns it to the CW frequency, Center Frequency, or effective center
frequency of the Start/Stop sweep. The frequency marker value is unchanged, the previous
center frequency value is lost.

Figure 3-8 Frequency Markers/Sweep Time/Marker Transfer (1 of 4)
27
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FREQUENCY MARKERS/SWEEP TIME/MARKER TRANSFER (Cont'd)

Marker Sweep: This function temporarily uses the values of Markers 1 and 2 and
reassigns them to the Start and Stop frequencies respectively, The previous values of the
Start and Stop frequencies are saved and reassigned when exiting Marker Sweep mode, If
Marker 1 is greater than Marker 2 (or M2 less than MI) the lower frequency is used for the
Start frequency, and the higher value for the Stop frequency. Note that the values of
Markers 1 and 2 and hence the temporary Start and Stop frequency values can be modified
in marker sweep mode by using either the start or the stop controls or M1 or M2 controls.
The new values of M1 and M2 are retained upon exiting Marker Sweep mode.

Marker 1 to Start, Marker 2 to Stop: This functions the same as marker sweep except
that the Start and Stop {requencies are permanently reassigned and not restorable to their
previous values.

COUNTER INTERFACE enable: This function allows counting of the sweep frequency at

- the Start, Stop, or selected marker frequency with a suitable counter.

LIMITATIONS/CONCERNS

1. All frequency markers are initialized to the value of the center frequency of the fre-
guency range of the Plug-in only after Instrument Preset.

2. Frequency markers if active and the present value is out of the present sweep frequency
range, will be reassigned the value of the present effective center frequency when the
FREQUENCY/TIME knob is first turned.

3. If no markers are presently active when entering MKR A, Markers 1 and 2 are assumed
the active and previously active markers respectively.

4. If marker 1 frequency is higher than marker 2 frequency then these values are
interchanged in marker sweep mode.

5. Start and Stop values are modified to correspond to the new center frequency and old
sweep width in MKRJCF. Likewise the A frequency span and start/stop may be mod-
ified so that the new frequency sweep is within the frequency range of the Plug-in.

6. If no marker is presently active the previously active marker is assumed. After Instru-
ment Preset Marker 1 is assumed to be the active marker.

7. If Marker I and/or Marker 2 are not on when MRK SWEEP is engaged, they are turned
on and their previous values used.

8. If sweep width is out of range when MKR—CF is engaged it will automatically scale
down the frequency to be within Plug-in frequency range.

9. The Plug-in and markers have the capability of 2 percent frequency overrange, if this
occurs a flickering of the GHz or MHz annunciator will occur.

28

Figure 3-8 Frequency Markers/Sweep Time/Marker Transfer (2 of 4)
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Operating Information

FREQUENCY MARKERS/SWEEP TIME/MARKER TRANSFER (Cont'd}

LOCAL FUNCTION PROCEDURE:

Funct Aot Data Forms Range and
anction clivate
On/0f Knob Step | Keyboard'| Resojution
Markers [M1] to [M5] X X X Resolution:
. 0.4% of
M Selected
- 8 X
Marker A ISHIFTIIM] X ® Sweep Width
Marker to .
Center Frequency IMKR~ CF] X X X
Marker Sweep IMKR SWEEP] X X X X
Permanent
Marker Sweep [SHIFTHMKR SWEEP] X X X
Oft Range
Turn Off See plug-in
Active Marker IOFF] X
Turn Off )
All Markers ISHIFTIIOFF] X
Counter Interface {function] X
Enable ISHIFTHMZ]
Counter Interface
Disable [SHIFTHM3] X

'Values must ead with terminator (GHz or MHz).

Figure 3-8 Frequency Markers/Sweep Time/Marker Transfer (3 of 4)
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FREQUENCY MARKERS/SWEEP TIME/MARKER TRANSFER (Cont'd)

REMOTE FUNCTION PROCEDURE:

. o Program Code
Function Description - - -
Prefix Range Resolution Suffix | Scaie
Select and .
Markers Position Markers M1 to M5 Plug-in 0.4% of
Selected
. . Sweep
. Displays Difference \ GZ GHz
MARKER A Frequency SH M1 Width M7 MHz
KZ kHz
— Active Marker to , HZ Hz
MKR CF Center Frequency MC
MARKER Sweep ON MP1
SWEEP MI and M2 OFF MPO
MARKER Permanent
SWEEP Marker Sweep SHMP
OFF Active Marker Off M1 to M5 MO*
ALL OFF All Markers Off SH MQG*
Counting End Points FA, FB, or
Coung:é;git:rface or Marker On M1 to M5
Swept Frequency SH M2
Counter Interface Disables
Disable Swept Counting SHM3

*The suffix M followed by either a letter O or number zero is allowable.

Figure 3-8 Frequency Markers/Sweep Time/Marker Transfer (4 of 4)
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STORAGE REGISTERS
DESCRIPTION
The Saven function allows all the control settings to be stored in one of the nine internal
registers. The Recalln function will implement the previously stored settings. Alternate n

function alternates between current state and register selected on successive sweeps.

PANEL LAYOUT

SAVE n RECALL n ALT n

(am)}(em))(@3)

FUNCTIONS/INDICATORS

SAVE: Enables current settings (modes, frequencies etc.) to be stored in a register. Nine
registers (1--9) are available for storage.

RECALL: Recalls the operational parameters stored in one of the nine registers. When
enabled the registers may be incremented with the [4##] buttons or decremented with the
[®¥] button. Registers not previously stored will contain the instrument preset settings.

SAVE REGISTER LOCK: All Save Registers may be write-protected (locked) by pressing
[SHIFT] [SAVEN]. This command makes it impossible to change the contents of any regis-
ter until it is unlocked by pressing [SHIFT] [RECALLn]. Since the 8350B memory 18 non-
volatile the contents of the Save Registers and the locked/unlocked status are retained even
with Line power off. If a SAVEn command is attempted after the SAVE LOCK is engaged
an Error 30 (E030) will be displayed.

Alternate: Alternates between current state and selected stored register on successive

sweeps. If used with appropriate HP 8755C or HP 8756A, current state response is on
channel 1 and selected state response is on channel 2.

LIMITATIONS/CONCERNS
1. Unused registers have instrument preset values stored until new values are stored.
2. The instrument retains stored settings even with AC power off

3. Remote Step Up Advance (Programming Connector) or Auto Step allows cycling of
RECALL storage registers only.

Figure 3-9.  Storage Registers (1 of 2)
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STORAGE REGISTERS (Cont'd)

LOCAL FUNCTION PROCEDURE:

Function Activate Data Forms Range
On/0% | Knob Step Keyboard
Store Settings [SAVEN] X Integers 1 to 9
Recall Settings [RECALLN] Xt X Integers 1 to 9
[SHIFT]
Memory Lock [SAVEN] X
3 ISHIFTI
Memory Unlock {RECALLn} X
£ e Swe
Al egré?tt;lg:vcep [ALTR] X! X Integers1t0 9
Alternate Sweep Off [ALTN] X X

'Step keys activated only after a nwnber has been entered.

REMOTE FUNCTION PROCEDURE:

. o Program Code
Function Description -
Prefix Range
o AT Store Current Register
SAVE Settings 8V 1t09
Resets Stored Register
RECALL Settings RC 1to9
L.OCK Memory Lock SH 8V
UNLOCK Memory Unlock SH RC
Successive Sweep ALL Register
ALTERNATE Selected and Current 1to9
Alternate Off ALD

Figure 3-9.  Storage Registers (2 of 2)
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SWEEP/SWEEP TRIGGER
DESCRIPTION

This function block contains seven keys for control of sweep source and time. This block
also has a SWP LED to indicate sweep in progress. The SWEEP keys enable selection of
EXTERNAL, MANUAL or TIME sweep controls. The SWEEP TRIGGER keys enabie
selection of INTernal, LINE, EXTernal and SINGLE sources of sweep triggering. Lights on
keys indicate active function.

PANEL LAYOUT

SWEEP TRIGGER
EXT  SINGLE

INT LINE
©

SWEEP

EXT  MAN  TIME

FUNCTIONS/INDICATORS

SWEEP EXTERNAL: Enables sweep input via front or rear panel SWP INPUT BNC
(SWP INPUT 0 to 10 volts) to externally tune Plug-in oscillator. Frequency/Time display is
blanked when in External Sweep.

SWEEP MANUAL: FEnables manual control of sweep voltage via frequency inputs.
Manual frequency is displayed on FREQUENCY/TIME display.

SWEEP TIME: Enables internally timed sweep. The triggering for TIME may be one of
the following trigger Sources. Sweep Time is displayed on FREQUENCY/TIME display.

INT: Enables internal sweep triggering (free run, auto).
LIME: Enables triggering by power line frequency.

SWEEP TRIGGER EXT: Enables external triggering of sweep via rear panel auxiliary con-
nector pin 9. A two volt trigger (20.0 volts max) must be supplied to auxiliary connector.

SINGLE: Selects and/or triggers singie sweep mode. The initial engagement of SINGLE
also terminates any inprocess sweep immediately.

LIMITATIONS/CONCERNS
1.  SWEEP TRIGGER controls work only in TIME sweep mode.

2. Using the step keys with sweep time forces specific values in a 1,2,5 sequence such as
10ms, 20ms, 50ms, 100ms, etc. No other step size values can be set for sweep time.

3. Single sweep when initially engaged switches to single sweep mode and terminates
current sweep. If presently in single sweep, engaging single sweep triggers a new sweep.
Holding the key down will result in continuous single sweeps.

Figure 3-10.  Sweep/Sweep Trigger (1 of 2)
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SWEEP/SWEEP TRIGGER (Cont'd)
LOCAL FUNCTION PROCEDURE:
Data Ferms
Function Activate Range and
On/0ff? Knob Step Keyboard? Resolution
SWEEP TYPE
External (EXT] X
Range: Present
Sweep Width
Manual {MAN] X x X Resolution:
0.1% of
present sweep
Time ITIME] X Xz X
SWEEP TRIGGER
Internal [INT) X
Line {LINE] X
External Volts
(2to 5 Volts Input) [EXT] X
Single Activates [SINGLE}
"Walues mast end with terminator (GHz, MHz, S, or mS).
*The step size may not be set for time,
‘Each mode {except TIME) disables other modes.
*The limit for broad band sweeps is higher than 0,01 second.
REMOTE FUNCTION PROCEDURE:
. Program Code
Mode Function - -
Prefix Range Suffix Scale
External SX
GZ GHz
MZ MHz
Sween Type Manual M Frequency KZ KHz
HZ Hz
. 0.01—100 sC seconds
Time ST second MS mseg
Internal TI
Line T2
Sweep Trigger
External T3
Single T4

34

Figure 3-10.  Sweep/Sweep Trigger (2 of 2)
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DATA ENTRY~STEP KEYS/KEYBOARD
DESCRIPTION

This function block contains the step key function, numeric entry keyboard and terminators
which allow modification of many of the values of functions. This function block has a
backspace key which works like an erase or rubout of the last entry. Also in this function
block is a shift key (blue) which enables shift key functions.

PANEL LAYOUT

primimsisisssssssssssssss DATA ENTRY  meseminscmseme,

&
%)
=) @O0

SHIFT

FUNCTIONS/INDICATORS
STEP SIZE: This function allows the setting of the frequency or power level step size.

4% (step up): This function increments the presently active frequncy or power parameter
value by a pre-selected step size.

& (step down): This function decrements the presently active frequency or power
parameter value by a pre-selected step size.

0-9, -, . : Numeric digits, sign, and decimal point useable to input data for active
function.

BACK SPACE: This function performs a character back space, or rubout, to erase the last
digit entered on the present numeric entry. Backspace will only work when entering a num-
ber and the units terminator has not been entered. Backspace will function as long as the
key is depressed.

GHz/s; Units terminator for Gigahertz frequency data or seconds time data,
MHz: Units terminator for Megahertz frequency data or millisecond time data.
dBm: Units terminator for dbm or dB power data.

SHIFT (blue key): This function enables the “shift” functions that are labeled in blue on
the front panel. The SHIFT function can be performed locally or by HP-IB control. Shift
related commands not shown on the Front Panel are explained on the Information Card
located under the 8350B.

CONCERNS/LIMITATIONS

1. Step size not settable for sweep time. [tis a 1,2,5 data prbgression like 10 msec, 20 msec,
50 msec, 100msec, etc.

2. There is no visable data display for step size values.

3. Step size entry is differentiated via units terminator (i.e,, frequency or power step).

Figure 3-11. Data Entry-Step Keys/Keyboard (I of 2)
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DATA ENTRY —STEP KEYS/KEYBOARD (Cont'd)

All numeric entries are not input/entered until the appropriate units terminator is
entered (GHz/seconds, MHz/milliseconds, or dBm/dB).

Auto step via depressing and holding an up or down key.

Negative numeric data must be entered with negative sign first.

Blank and unnecessary negative signs are ignored by the sweep oscillator (i.e, 0.5
seconds, the zero is ignored, or —10 seconds, the negative sign is ignored).

Some shift functions are not labeled on the front panel. Refer to the Functional De-

scriptions for each function Block for more information (Section III, Figures 3-6 to
3-16).

Shift key indicator stays on until a correct shift function key stroke is entered.

Holding a number key or backspace key down will cause it to be continuously entered/
rubbed out.

On Instrument Preset step size parameters revert to default values.

LOCAL FUNCTION PROCEDURE:

Model 8350B

. Activat Data Forms R
unction ctivate ange
On/0# | Knob Step | Keyboard
Range:
STEP SIZE (Frequency Parameter) X X X See .
plug-in
Freguency {STEP SIZE] frequency limits.
STEP SIZE {Power Parameter) Se;e{?)?igiin
Power [STEP SIZE] X X X power limits.
Reset o default
STEP SIZE {SHIFTI{STEP SIZE] X
REMOTE FUNCTION PROCEDURE:
. Program Cede
Mode Functien - - -
Prefix Range Resolution | Suffix | Scale
Frequency See Plug-in I?&% I\C/;I?{i
Step Size SF Frequency KZ kHz,
STEP SIZE i HZ Hz
Power . ‘ -
Step Size SP See Plug-in See Plug-in DM
STEP Step Up upP
INCREMENT (i)
STEP Step Down DN
DECREMENT ()
BACK SPACE Back Space BK
Default Reset to default
STEP SIZE STEP SIZE SH §§

36

Figure 3-11.  Data Entry-Step Keys/Keyboard (2 of 2)
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MODULATION/BLANKING
DESCRIPTION

This function block controls the frequency marker display mode, RF power and external
CRT control. Mainframe frequency markers can be RF amplitude dips or CRT intensity
dots {(via Z-axis control). The RF power can be turned off during the retrace sweep. The
CRT display retrace sweep can be blanked. The internal squarewave amplitude modulation
can be enabled. The squarewave frequency is 27.8 KHz standard for propet operation with
the HP 8755 Frequency Response Test Set or internally selectable (see Section V) to 1 KHz
for proper operation with the HP 415 SWR Meter and other instruments. The sweep input/
output connector 1s also in this block.

PANEL LAYOUT

AMPTD DISPL
BLANK BkANK moa SWEEF OUTPUT

R .. .

ON/OFF

SWEEP INPUT

FUNCTIONS/INDICATORS

AMPLITUDE MARKER: This function when engaged (light on) sets the mainframe fre-
quency markers into RF amplitude dips instead of Z-axis controlled CRT intensity dots.

DISPLAY BLANKING: This function when engaged (light on) blanks the retrace sweep on
CRT displays via Z-axis control.

RF BLANKING: This function when engaged (hght on) blanks (turns off) the RF power
during the retrace sweep.

7 SQUAREWAVE MODULATION: Thas function when engaged (light on) enables the
internal amplitude modulation squarewave. The stndard squarewave frequency is 27.8 KHz,
internally selectable to 1 KHz.

SWEEP OUTPUT/INPUT: When Sweep Oscillator is in manual or time sweep mode this
connector provides a linear ramp voltage from 0 to 10 volts that is synchronous with RF
sweep. In external sweep mode connector is input for a sweep ramp from 0 to 10 volts.

LIMITATIONS/CONCERNS:

1. Changing frequency of modulation (1 or 27.8 KHz) requires moving of a jumper (see
Adjustment section) and recalibration of the 27.8/1KHZ circuit.

2. Plug-in frequency markers are controlled from Plug-in for CRT intensity dots or RF
amplitude dips.

Figure 3-12.  Modulation/Blanking (1 of 2}
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MODULATION/BLANKING (Cont'd)

Internal squarewave modulation and a External AM signal can be used simul-
tancously.

CRT Z-axis control is provided with both positive and negative polarity control for
blanking (via rear panel POS Z-BLANK or NEG Z-BLANK). Mainframe frequency

markers, when used in the CRT intensity dot mode are useable with positive polarity
Z-axis control only.

LOCAL FUNCTION PROCEDURE:

i ; Data Forms
Function Activate —m— o S ro—
Ampltude | [AMPTD MKR] X
Blarie [DSPL BLANK] X
BEaﬁiI:ing [RF BLANK] X
Moduntion | 17 moD] X

REMOTE FUNCTION PROCEDURE:

. Program Code
Mode Function -
Prefix
Amplitude Ampilitude Marker Cn AK1
Markers Amplitude Marker Off AKO
Display Blanking On DP1
Display Blanking Off DPO
Blanking
RF Blanking On RP1
RF Blanking Off RPO
: LI Modulation On MDI
Modulation | " Modulation OFF MDO

Figure 3-12. Modulation/Blanking (2 of 2)
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POWER CONTROL
DESCRIPTION

This function block contains all functions relating to the RF output power level. The desired
power level can be set. To compensate for a linear loss through a device (like a cable) on the
output of the Plug-in, a slope compensation can be set to {evel the output. To provide a ramp
of output power, a power sweep width can be set and a Power Sweep function enabled.
Power Sweep starts the RF output power at the Power Level setting then ramps up the
specific Power Sweep width.

PANEL LAYOUT

dB/GH2

UNLEVELED

POWER
| oo s |I

s
"

i,..“_‘,-..‘"
POWER POWER SLOPE
Swegp LEVEL

FUNCTIONS/INDICATORS

POWER LEVEL: This function, when enabled (light on), allows setting of the output
power level for all ALC modes. Calibrated power level during internal leveling only.

POWER SWEEP: This function, when enabled (light on), allows the RF power output to
sweep over a selected power range. The original power level becomes the lower limit of the
power sweep. The lower limit plus the selected Power Sweep range determines the upper
limit.

Example
1.  Set RF Plug-in power level to 0 dBm.
2.  Press [POWER SWEEP] [5] [dB].

3. The RF Plug-in will now sweep from 0 dBm to -+5 dBm (5dB/Sweep).

SLOPE: This function, when enabled (light on), allows setting of the frequency slope com-
pensation in dB/GHz. It allows compensation for high loss devices to achicve a flat, leveled
output power at the output of a device/cable by increasing the output power at higher
fregencies.

UNLEVELED Light: Light is on when all or portion of sweep is unleveled.

POWER Display: Provides digital display of power mode to a tenth of a dB and Slope to
0.01 dB. The units for power level are dBm, for power sweep dB/SWP,and for slope it is dB/
GHz.

Figure 3-13.  Power Control (83500 series Plug-ins) (1 of 2)
39


https://www.manualsplus.com/

Operating Information

Model 83508

POWER CONTROL {Cont'd)

LIMITATIONS/CONCERNS

1. See Plug-in manual for Power Level calibrated range. ALC dynamic range is typically
15 dB. Power Level range depends on Plug-in installed and its options, if any.

the RF Plug-in ALC loop.

LOCAL FUNCTION PROCEDURE:

Power Sweep and Slope values may not be negative.

The total combined Slope and Power Sweep range is limited by the dynamic range of

Power Sweep will not cause the attenuator to step across a Step Attenuator boundary.

40

Data Forms
Function Activate Range and
Cn/0f | Knob | Step | Keyboard' | Resolution
Power Level IPOWERLEVEL} X X X Range:
See plug-in
Power Sweep [POWER SWEEP] X X X ]
Resolution:
Slope [SLOPE] X X X See plug-in
*Values must end with terminator {dBm or dB).
REMOTE FUNCTION PROCEDURE:
. Program Code
Mods Functign - - -
Prefix Range Resolution Suffix Scale
Power Level PL 10-15 dB
Sweep On Psl See bpB dB
25.5dB plug-in DM dBm
Sweep Off PSO
Power
Slope On SL1
5dB/GHz
Slope Off S1O
Figure 3-13.  Power Control (83500 series Plug-ins) (2 of 2)
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SIGNAL CONTROL
DESCRIPTION

This function block controls the signal purity and switches the signal RF off or on. The CW
Filter, when enabled, reduces the oscillator tuning voltage noise and hence Residual FM.
Filter is inactive in sweep modes.

PANEL LAYOUT

ON/OFF

P
.:n
T
o
=
aE
=
L
m
o]
—

FUNCTIONS/INDICATORS
RF ON/OFF: This function switches RF power on (light on) or off (=30dB attenuation).

CW FILTER ON/OFF: This function enables (light on) or disables the oscillator tune
voltage fiiter when in CW or Manual sweep modes only.

LIMITATIONS/CONCERNS

1. CW filter cannot be enabled during sweeps.

LOCAL FUNCTION PROCEDURE:

. . Data Forms
Function Activate
On/0ff Knob Step Keyboard
RF Power [RF] X
CW Filter [CW FILTER] X

REMOTE FUNCTION PROCEDURE:

, Program Code
Mode Function -
Prefix
RF Power On RF1
Power Off RFO
. Filter On Fi1
CW Filter Filter Off FI0

Figure 3-14.  Signal Control {83500 series plug-ins)
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ALC MODE
DESCRIPTION
This functional block controls all Automatic Leveling Control (ALC) functions of the out-
put power. Several modes of ALC can be selected, these are Internal, External via a Crystal/
Detector, or external via a Power Meter.

PANEL LAYOUT

ALC MODE
INT EXT MTR

QUTPUT
] rEQ INPUT
\ CAL CAL
@ © ©
S RE J A EXT/MTR ALC moened

FUNCTIONS/INDICATORS

INTERNAL ALC: This selects the mternal crystal detector/coupler for leveling the output
power at the front panel output connector.

EXTERNAL ALC: This selects the external crystal detector for ieveling with the detector
output applied to the front panel External ALC BNC input connector.

METER ALC: This selects the external power meter for leveling with the power meter out-
put applied to the front panel Fxternal ALC input connector.

EXT/MTR/ALC INPUT: Input connector for External crystal detector and power meter
outputs.

ALC CAL: Used to adjust external leveling gain when using EXTERNAL leveling. Clock-
wise rotation increases gain.

FREQUENCY CAL: Adjustment that allows calibrating the RF Plug-in frequency using
the crystal markers, frequency marker indicator, and CW or Start Frequency value.

LIMITATIONS/CONCERNS
1. Only crystal detectors of negative polarity (—10 to —200 millivolts) can be used.

2. Only power meter outputs of 0 to 1 volt can be used. The HP 431 and 432 series are
compatible, the HP 435 and 436 are not.

Figure 3-15.  ALC Mode (1 of 2)
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ALC MODE (Cont'd)

LOCAL FUNCTION PROCEDURE:

‘Mode disables all other possible modes.

. . Data Forms
Function Activate
On/0ft Knob Step Keyboard
Internal
Leveling [INT] X
External
Leveling [EXT] X
Power Meter
Leveling IMTR] X
Each mode disables all other appropriate modes,
REMOTE FUNCTION PROCEDURE:
. Program Gode
Mode Funetion -
Prefix’
INTERNAL Al
ALC Leveling External Crystal A2
External Power Meter A3

Figure 3-15.  ALC Mode (83500 series plug-insj (2 of 2)
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CRYSTAL MARKER FREQUENCY
DESCRIPTION

This functional block controls the crystal frequency markers and the way they are displayed
(amplitude or intensity mode). The MARKER FREQ MHz keys (upper row) allows the
selection of a marker every 1MHz (available to 1GHz or below), 10 MHz, or 50 MHz. The
EXT function allows an external frequency to be input into the rear panel External Marker
input. The AMPTD/INTENS keys (bottom row) allows the selection of an Amplitude or
Intensity marker mode. The crystal frequency markers (amplitude or intensity) may be dis-
played independent of the mainframe frequency markers.

PANEL LAYOUT

MARKER FREQ MMz

1 16 50 EXT
.
STem

AMPTD INTENS
MKR MXR MKR

@ ¢

FUNCTIONS/INDICATORS

1 MHz CRYSTAL: Selects (light on) a crystal frequency comb of markers at harmonics of
1 MHz.

10 MHz CRYSTAL: Selects (light on) a crystal frequency comb of markers at harmonics
of 10 MHz.

50 MHz CRYSTAL: Selects (light on) a crystal frequency comb of markers at harmonics
of 50 MHz.

EXTERNAL FREQUENCY: Selects frequency markers at the RF frequencies that are input
to the rear panel External Marker input. Allowable RF power range at input is —10 dBm
minimum to +10 dBm maximum.

INTENSITY MARKER: Sets the marker display mode to CRT intensity dots via Z-axis
control.

AMPLITUDE MARKER: Sets the marker display mode to RF amplitude dips.

FREQUENCY MARKER INDICATOR: Lamp lights when RF output frequency is coinci-
dent with the selected crystal marker frequency.

EXTERNAL MARKER INPUT: Rear panel input for external frequency marker. Max-
imum drive range —10 to +10 dBm.

Figure 3-16.  Crystal Marker Frequency (83500 series plug-ins) (1 of 2)
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CRYSTAL MARKER FREQUENCY (Cont'd)

LIMITATIONS/CONCERNS

1.  Plug-in markers display modes are independent of the 8350B mainframe markers.
Hence any combination of intensity or amplitude markers will work.

2. Intensity markers obtainable using the 8350B positive polarity Z-axis output only.
3. Maximum drive level of External Marker Input is +10 dBm.
4. Plug-in markers can be intensity and amplitude variety simultaneously.

5. Refer to appropriate RF Plug-in manual for other crystal marker limitations.

LOCAL FUNCTION PROCEDURE:

. . Data Forms
Function Activate
On/0ff Knob Step Keyboard
1 MHz Marker {1} X
10 MHz Marker [10} X
50 MHz Marker [50} X
External [EXT] X
Amplitude
Markers [AMPTD MKR] X
Intensity
Markers [INTENS MKR] X
REMOTE FUNCTION PROCEDURE:
) Program Code
Mode Function : -
Profix
1 MHz! Cl
Crystal Marker 10 MBz’ 2
Frequency 50 MHZ 3
External Input C4
Amplitude MKR On CAl
Amplitude MKR Off CAQ
Crystal Marker
Intensity MKR On Cil
Intensity MKR Off CI0

'Mode disables the previous mode,

Figure 3-16.  Crystal Marker Frequency (83500 series plug-ins) (2 of 2}
45


https://www.manualsplus.com/

Operating Information Model 8350B

HP-1B ONLY FUNCTIONS
DESCRIPTION

This section describes functions which are only accessible via the HP-IB. These functions
allow the HP-1IB user to learn about the present instrument state, setup the instrument state,
and enable some special functions to improve HP-IB operation.

DESIGNED FOR

FUNCTIONS

INPUT/OUTPUT LEARN STRING: A string of 90 bytes of binary data that completely
describes the present instrument state (does not include the storage registers) of the 83508
and 83500 Series Plug-in. This information is packed and encoded for minimal storage
requirements thereby making data analysis difficult. If data analysis is necessary, use the
Output Mode String and Output Interrogated Parameter functions instead. When output
from the 8350B and stored in an ASCII character data string, the Learn String can later be
input to the 8350B to restore that instrument state. The length of the Learn String is fixed,
independent of the functions selected and the Plug-in used.

The Output Learn String function learns the present sweeper settings only. To learn the
storage register settings, sequentially recall each storage register and then learn the present
sweeper settings. Likewise, to restore the storage registers, input the learn string for the
appropriate storage register then save the present sweeper settings in the proper register.

INPUT/OUTPUT MICRO LEARN STRING: A string of 8 bytes of binary data that com-
pletely describes the present CW Frequency, Vernier, Sweep Output voltage, and Power
Level of the 8350B and 83500 Series Plug-in. This information is packed and encoded for
minimal storage requirements thereby making data analysis difficult. When output from the
8350B and stored in an ASCII character data string, the Micro Learn String can later be
input to the 8350B to restore the instrument state for rapid CW frequency programming. The
length of the Micro Learn String is fixed, independent of the functions selected and the
Plug-in used.

In this mode the 8350B numeric displays are blanked and the Micro Learn String bytes are
used to pre-load the appropriate internal DAC’s. For proper operation the 8350B must be in
the CW mode and the Plug-in CW Filter capacitor should be off. Since the Micro Learn Str-
ing overrides the present values of the 8350B when it is input, do not program any functions
while in this mode. If a function is programmed one of two things may occur: 1) the 8350B
may exit the Input Micro Learn String mode with the previous sweeper settings restored, or
2) the 8350B may interpret the program codes as another Micro Learn String and cause the
instrument to enter a non-predicatable state. The only function that is valid for execution
while the Micro Learn String is in effect is the Network Analyzer Trigger function.

To output the Micro Learn String: 1) program the desired CW frequency, 2) program the
“OX” code, then 3) read the 8 byte string,

Figure 3-17.  HP-IB Only Functions (I of 9}
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To input the Micro Learn String: program the “IX” code and the 8 byte string. When the
user desires to exit the Input Micro Learn String mode and return to the normal mode of
operation, the user must exit properly. When in the Input Micro Learn String mode the
8350B accepts the input program code/bytes in a special binary entry mode. The mode is
exited by programming the 8350B with a function code that does not start with a number
(0—9) or the letters A through F since these are interpreted as possible Micro Learn String
data characters. It is suggested that the user exit this mode by using the “M0” (the ‘0’ can be
the letter ‘0’ or the number zero, either will work) code as the mode terminator and then re-
store the numeric displays via the “CW?”, “ST”, and “PL” function codes.

OUTPUT MODE STRING: A string of 8 bytes of binary data that describes all of the pre-
sently active functions of the 8350B and 83500 Series Plug-in. This information is not
packed thus allowing simple data analysis. The information passed indicates only which
functions are presently active functions with no numeric values included. By determining
the decimal value of each byte the user can determine which function is active. To deter-
mine the actual numeric value of some functions use the Output Interrogated Parameter
function. The length of the Mode String is fixed, independent of the functions selected and
the Plug-in used.

OUTPUT INTERROGATED PARAMETER: The 8350B outputs the present numeric value
of the instructed parameter that is to be interrogated. Any parameter that has a numeric
value associated with it such as Start Frequency, Sweep Time, etc., can be interrogated. The
units of the output data are Hz, dBm, dB, or sec., implied with the function selected.

OUTPUT ACTIVE PARAMETER: The 83508 outputs the numeric value of the parameter
that is presently active, ie, enabled for value modification from the step keys or data entry.
The units of the output data are Hz, dBm, dB, or sec., implied with the function sclected.

QUTPUT STATUS: The 8350B outputs 3 sequential bytes, 8 bits wide, that indicate the
present instrument status. The first status byte is equivalent to the Status Byte of the Serial
Poll (the Status Byte Message). The second and third status bytes are the Extended Status
Bytes which provide additional information. See the Status Byte Information table for a de-
scription of each Status Byte. Status Byte values are cleared upon execution of a Serial Poll
(the Status Byte Message), Device Clear (the Clear Message), CS (Clear Status), and/or
Instrument Preset function command. The CS (Clear Status) command also clears the
Extended status bytes.

SERVICE REQUEST MASK: This determines which bits within the 8350B Status Byte
{byte #1) can cause the 8350B to send a Request Service (RQS) Message to the HP-IB con-
troller. The Status Byte Mask is a one 8-bit byte value where with each bit position cor-
responds to the same bit position as in the 8350B Status Byte. If a bit in the Status Mask byte
is set (logical '1") then this condition is enabled for RQS generation. If the bit value is
cleared (logical ‘(") then the bit is ignored. The Status Byte Mask value ranges from decimal
0 to 255 where the decimal value can be determined by summing the decimal values of each
Status Byte bit to be enabled (the user must always select the RQS bit); the first and second
extended status bytes can be masked the same way as the status byte. The default at power
on is a Status Mask Byte of ‘00000000" or decimal 0 and Extended Status Byte Mask value of
11111111 or decimal 255. The Request Masks are reset to the default value at power on only
and are not affected by an Instrument Preset.

Figure 3-17.  HP-IB Only Functions (2 of 9)
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HP-IB ONLY FUNCTIONS (Cont'd)

Status Byte Information Table

STATUS BYTE(#1)
BIT# 7 6 5 4 3 2 1 1]
DECIMAL
VALUE 128 64 32 16 8 4 2 1
FUNCTION NIA REQUEST SRQ on SRQon | N/A | SRQon N/A | SRQon
SERVICE Syntax End of Change in Front Panel
(RQS} Error Sweep Extended Key
Status Byte Pressed
EXTENDED STATUS BYTE 32)
BITH# 7 6 5 4 3 2 i G
DECIMAL
VALUE 128 64 32 16 8 4 2 1
FUNCTION Airflow *RF Power N/A N/A N/ A N/A | Seif Test
Failure Unleveled Failurefon : Failed
SECOND EXTENDED STATUS BYTE (#3)
BIT# 7 6 5 4 3 | 2 ) 1 1]
DECIMAL
VALUE 128 &4 32 16 8 4 2 1
FUNCTION N/A N{A NSA NfA N/A NIA N/A SRQ on
Numeric
Parameter
Altered to
Default
-Value

*Bit/Functions not usable with 86200 Series Plug-ins and T1869A Adapter.

OUTPUT HARMONIC NUMBER: The 8350B outputs the ratio of the RF QUTPUT fre-
quency to the AUX. OUTPUT frequency. The output in the heterodyne band condition is
7E10,

OUTPUT SOFTWARE REVISION NUMBER: The 8350B outputs the revision Ievel of the
mainframe and Plug-in software in the following manner: 08350B REV X, Y where X is the
mainframe software revision level and Y is the Plug-in software revision level
Example: “08350B REV 1,5

NETWORK ANALYZER TRIGGER {8410B): This causes an external trigger pulse to be "

generated for the HP 8410B Microwave Network Analyzer to re-phase lock on the present
RF signal. This is used to insure proper HP-IB operation in stepped CW frequency sweeps
to guarantee that the 84108 is phase-locked at the proper RF frequency after CW settling.

48

Figure 3-17.  HP-IB Only Functions (3 of 9)
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RESET SWEEP: This aborts the present single sweep that is in progress and resets the
sweep so that it can be triggered again. This function is enabled only if the 8350B is in the
Single Sweep Trigger mode and has the same effect as programming a single sweep trigger
(*147).

TAKE SWEEP: This triggers a single sweep. This function is enabled only if the 8350B is
in the Single Sweep Trigger mode and has the same effect as programming a single sweep
trigger (" T4").

DISPLAY UPDATE ON/OFF: This selects whether or not the 8350B updates its numeric
displays upon further programming of any parameter with a numeric value. The function
reduces the amount of time involved in programming the 8350B numerically related
parameters (ie. CW Frequency) and aids in producing faster stepped CW frequency sweeps.
The defauit at power on and Instrument Preset is the Display Update On state. When in the
Display Update Off state, the 8350B numeric displays will be blanked.

FM SENSITIVITY (83500 Series Plug-ins Only}: This selects the External FM Input
sensitivity of —20 MHz per volt or —6 MHz per volt. This function is normally selected with
an internal Plug-in switch but can be overridden via the HP-1B. Note that the FM sensitivity
is reset to the switch position after turning power on or if an Instrument Preset is executed.
Thus the user should select the desired sensitivity after performing either of these actions.

LIMITATIONS/CONCERNS

1. When using the Micro Learn String (both Input and Qutput), the 8350B must be in the
CW mode and the Plug-in CW Filter capacitor should be off,

2. You must exit the Input Micro Learn String mode with the “M0” code only. The
numeric displays will still be blanked until the appropriate functions are re-activated.

3. All Learn String and Micro Learn String characters must be retained and re-input to
the 8350B. If the 8350B does not receive the expected number of characters it will
undergo an Instrument Preset.

4. 'The valid functions for the Qutput Interrogated Parameter are: FA, CW, CF, DF, FB,
VR, SHVR, M1, M2, M3, M4, M5, SHMI, SF, SM, ST, PL, PS, SL, and SP.

5. The Request Mask byte value is reset only when another value is programmed is
unaffected by Instrument Preset.

6. The Plug-in FM Sensitivity range is reset after an Instrument Preset to the value
selected by the internal switch.

Figure 3-17.  HP-IB Only Functions (4 of 9)
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The Output Learn String, Output Micro Learn String, Output Mode String, and Output
Status functions send a Data message consisting of a string of 8-bit binary bytes
terminated using the bus END command (EOI and ATN true) with the last byte. The
Output Interrogated Parameter and Output Active functions send a Data message
consisting of a 14 character ASCII string representing the numeric value in exponential
form terminated with a Carriage Return/Line Feed (CR/LF).

Binary Syntax: [b***b] [EO]]

Numeric Syntax: |+d.dddddE+dd] [CR| [LF]

Where the character ‘b’ indicates an 8-bit binary byte and ‘d’ indicates a decimal digit
(0 through 9). Note that the binary output format could have bytes that may be

misinterpreted as Carriage Returns and/or Line Feeds so the user should use the bus
END command LEOI and ATN true).

REMOTE FUNCTION PROCEDURE:

Model 83508

Input
Mode Function 83508 Output Response Notes
Prefix Data To Input
DISPLAY
Display UPDATE ON DUl
Update
On/Off DISPLAY
UPDATE OFF buo
M —20MHz/V F1
Sensitivity —6MHz/V 2
OUTPUT
LEARN oL 90 bytes [EOI]
Learn STRING
String INPUT
LEARN IL 90 bytes
STRING
OUTPUT
. MICRO LEARN ox 8 bytes [EOT]
Micro
Learn STRING
String INPUT
MICRO LEARN X 8 bytes
STRING

20

Figure 3-17.  HP-IB Only Functions (5 of 9)
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REMOTE FUNCTION PROCEDURE (Cont'd):

in
Made Eunction put 83508 Output Response Notes
Prefix Data To Input
OUTPUT
g’ffiie MODE oM 8 bytes [EOI]
& STRING
Valid Functions: FA,
CW, CE, DE, FB, M1,
OUTPUT op | (Function +d.dddddE + dd M2, M3, M4, M5,
PARAMETER Prefix) [CR/LF] VR, SHVR, SHMI,
S8, 8T, SM, PL, PS,
SL, SP, SHFA, SHFB
Output
Interrogated | QUTPUT HARMONIC
Parameter NUMBER OH dd [CR/LF]
OUTPUT SOFTWARE
REVISION NUMBER o1 gsss{gz;t;g}
(OUTPUT IDENTITY) ’
g‘gg\’f;‘ OUTPUT oA +d.dddddE + dd
Parameter ACTIVE [CR/LF]
OUTPUT
0s 3 bytes [EON
Status STATUS
Bytes CLEAR
STATUS Cs Clears all 3 Status Bytes
REQUEST STATUS
BYTE MASK RM | 1byte
REQUEST
Request EXTENDED STATUS RE 1 byte
Status BYTE MASK
Bytes
REQUEST SECOND
EXTENDED STATUS R2 1 byte
BYTE MASK
Reset "RESET RS
Sweep SWEEP
Take TAKE TS
Sweep SWEEP
NETWORK
Trigger ANALYZER NT
TRIGGER {8410B)
Figure 3-17.  HP-IB Only Functions (6 of 9)
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8350B MODE STRING DEFINITION

NOTE: In all bit number references mentioned below, bit 0 is the least signifi-
cant bit and bit 7 is the most significant bit.

In bytes 1 and 2 the numeric value of the entire byte indicates function.

BYTE 1
Numeric
Byte Value Front Panel Key Codes
0-9 0-9
10 L2
11 -
12 Backspace
i3 Step Up
14 Step Down
15 Marker to CF
16 Permanent Marker Sweep
17 Instrument Preset
18 Single Sweep
19-64 {Reserved for future use)
65-254 Not Assigned
258 Any other key
BYiE 2
Bilém\?zz;z o Active Function Code
1 Save
2 Recall
3 Alt
7 Power Level
8 Sweep Time
10 CwW
11 CF
12 DF
13 Start
14 Stop
i5 Marker |
16 Marker 2
17 Marker 3
18 Marker 4
19 Marker 5
23 HP-IB Address
26 Manual frequency
27 Freq. Offset
28 Freq. Multiplier
29 RF Slope
32 Number of steps
35 ALC
36 Attenuator
43 Sweep Time Limit
60 Vernier
61 RF Offset
62 Step Size {freq. or power)
63 Hex Entry Address
64 Hex Entry Data
65 Key Test
66-255 Unassigned

Figure 3-17.  HP-IB Only Functions (7 of 9)
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BYTE 3

Byte 3 is separated into 3 functional paris. Bits 0, 1, and 2 contain a number that

represents the Active Marker, Bits 3, 4, and 5 contain a binary number that rep-
resents the last Active Marker. Bits 6 and 7 are not used,

Bits

Definition

0-2
3-5

6,7

Active Marker
Last Active Marker

Not used

{Binary number corresponds to marker number)

(Binary number corresponds to marker number)

BYTE 4

£ach of the B bits that make up byte 4 independently repressnts the status of the
frequency Markers and Marker Modes. A logic one in any bif indicates activs

function.

=
=3

Definition

~I QN Lh B W D e 0D

Marker Sweep
Marker 1

2

3

4

5
Counted Markers
Marker Delta Mode

BYTE &

Byte 5 is separated into 3 functional paris. Bits 0 and 1 contain a binary number
that indicates the Sweap Trigger mode. Bits 2, 3, and 4 contain a binary number
that indicates the Sweep Source. Bits 5, &, and 7 contain a binary number that

indiczates Sweep Mode.

Bits

Definition

0-1

2-4

5-7

Sweep Trigger
¢ Internal Free Run
1 Line
2 External

Sweep Source

Manual

Single Step Sweep

w
W DG MR WO

weep Mode
Start/Stop
CF/DF
Swept CW

CwW

Continuous Analog Sweep (‘“Time’’)
Singie Analog Sweep

External Sweep Input
Continuous Step Sweep

Figure 3-17.  HP-IB Only Functions (8 of 9)
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BYTE 6

Each of the bits that make up byte 6 independently represents the status of the
function listed. & logic one in any bit represents active function.

Bit Definition
0 Amplitude Markers

1 Display Blanking *

2 R¥ Blanking

3 Sqr. Wave Mod.

4 Entry and RPG

5 Save Lock

6 Alt, Sweep Mode

7 Keyboard Shifted

BYTE 7

7 are not used.

Bits 0 and 1 of byte 7 contain 2 binary number that indicates ALC Leveling
Mode. Bits 2, 3, 4, and 5 indspendently reprssent the status of the functions
listed (a logic ene in any one of these bits indicates active function). BHs § and

Bit(s)

Definition/ Function

0-1

[V SRR

6,7

ALC Leveling Mode
0 Internal
1 External
2 Power Meter
CW Filter
RF Power Sweep
RF Power Slope
RF Power Output
Not used

BYTE 8

Each of the bits in byte 8 independently represants the status of the functions
listed. A iogic one in any bit indicates active function.

Bit Definition
0 Xtal Amplitude Markers

1 Xtal Intensity Markers

2 Phase Lock

3 Pulse Modulation

4 Frequency Modulation

5 Amplitude Modulation

6 YTM Peaking

7 Penlift at Bandcross

Figure 3-17.  HP-IB Only Functions (9 of 9)
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LOCAL OPERATION

INTRODUCTION

This Local Operation handbook provides information on the local use (non HP-IB) of the
83508 Sweep Oscillator with 83500 series Plug-ins. Throughout this handbook are blocks of
example procedures on implementing some of the information. The front panel controls are
divided info function groups. These groups and other information topics are arranged in the
following sequence:

GETTING STARTED — Brief example of control usage.
INSTRUMENT PRESET — Error codes and preset conditions.
DATA ENTRY — Numeric, step, units, and shift keys.
FREQUENCY — Mode selection, vernier and offset.
FREQUENCY/TIME — Markers and sweep control,
SAVEn/RECALL1/ALTn — Storage Registers, Step Up Advance,
DISPLAY FUNCTION — Blanking, Modulation, and Sweep Out/In.
83500 SERIES PLUG-INS — Power, signal, and crystal markers.
USE WITH SPECIFIC MEASUREMENT EQUIPMENT:

HP 8756A Scalar Network Analyzer

HP 87558 Frequency Response Test Set

HP 8410B Network Analyzer

HP 7010B and other X-Y Recorders

HP 5343A Frequency Counter
APPENDIX 1 — Rear panel connector information.
APPENDIX 2 — Use of 86200 series Plug-Ins with 11869A Adapter.

APPENDIX 3 — Summary of Sweep Oscillator {ront panel controls with fold-out front
panel drawing.

GETTING STARTED

NOTE
If a 86200 series RF Plug-in and 118694 Adapter are used,
the Plug-in coding on the adapter must be set properly to get
the correct frequency display.

When the 8350B INSTR PRESET key is pressed the front panel of the 8350B is set to the
following pre-determined state: The RF output is swept over the full frequency range of the
Plug-in at the maximum specified leveled output power, minimum sweep time for the RF
Plug-in installed, and the internal square wave amplitude modulation 1s off,
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Example:
8350B with 83525A 0.01-8.4 GHz Plug-in

To change from the INSTR PRESET state to 4.2 to 6.2 GHz sweep (in START/STOP mode),

0.20 second sweep time, +4.5 dBm output power, 27.8 KHz square wave modulation on
RF output:

1. Press the [START] key and then rotate the START control clockwise to increase the
start frequency until the display above the START key reads 4.200 GHz

2. Rotate the STOP control counterclockwise to decrease the STOP frequency to 6.500
GHz.

3. Press the [TIME] key, then turn the FREQUENCY/TIME control clockwise to increase
the sweep time to 0.2 second (displayed on the FREQUENCY/TIME display).

4. Press [L7 MOD] key to activate the internal 27.8 KHz square wave modulation, The
lamp in the center of the key will be on.

5. Press the [POWER LEVEL] key, then turn the Plug-in POWER control until the dis-
play reads +4.5 dBm.
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INSTRUMENT PRESET
This condition occurs when the INSTR PRESET key is pressed.

Turning the 8350B on or performing an INSTR PRESET causes an internal self test to
occur. Only after the INSTR PRESET command will the instrument be set to the preset con-
dition. If certain internal errors or failures are detected during the self test or during normal
operation they will be indicated via error codes in the form “Ennn” (where n=0, ... 9} read
from the left FREQUENCY display. For a complete description of the error code listing see
the Operating and Service Manual Section 8. The error codes are:

E001 Plug-in interface failure. Check Plug-in.
E002 Sweep voltage DAC/Marker voltage DAC failure
E003 Tuning voltage DAC/Marker voltage DAC failure

Figure 1. Instrument Presei Key (1 of 2)
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E004 Power supply failure

E005 Instrument interface bus failure

E006 Front panel bus failure

E007 ROM failure

E008 ROM failure

E009 ROM failure

E010 ROM failure

EO11 RAM failure

E012 RAM failure

EO013 RAM failure

E014 RAM failure

E015 Microprocessor fatlure

E0L6 Insufficient cooling. Check air filter and fan.

E030 A SAVEn Command has been attempted when the SAVE-Lock is
' engaged.

EO50 to E099 Plug-in failure. Refer to appropriate Plug-in manual for troubleshooting
information.

If, after INSTR PRESET, the self test completes without errors the instrument presets to:
SWEEP MODE: START/STOP, over full frequency range of Plug-in

SWEEP TIME: fastest allowable for Plug-in
MARKERS: reset/off

MODULATION: off

SWEEP TRIGGER/SWEEP: INT-TIME
VERNIER/OFFSET: 0 MHz

DISPLAY BLANKING: on

SAVE/RECALL: All SAVE registers remain unchanged.
All Other Functions: off |

When using 83500 series Plug-ins:
POWER LEVEL: maximum specified leveled value

RF: on (Selectable by RF Plug-in configuration switch.)
ALC MODE: INT
CRYSTAL MARKERS: off (83522A, 83525A/B only)

All Other Functions: off

Figure 1. Instrument Preset Key (2 of 2)
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DATA ENTRY

The DATA ENTRY section shown above, contains the numeric keyboard, terminators {i.e.,
(GHz, seconds, dBm), step size/up/down, backspace and shift keys. This section allows a
specific value to be entered for any Frequency, Time, or power parameter. The entry will
modify the active function (last function selected) and must be terminated with the approp-
riate GHz/seconds, MHz/milliseconds, or dBm/dB Key. The step up [##] and step DOWN
[®] keys allow the active function to be incremented or decremented. Step size for fre-
guency and Power may be changed to any desired value.

Number/unit keys

These keys are used to enter values of frequency, time or power. Holding a number key
down causes it to repeat.

Model 83508

Example:
To enter a START frequency of 1.870 GHz:
Press [START] [1]1 [.] [8] [7] [GHz/s]
or
[START] [1] [8] [7] [O] [MHz/ms]

to enter the equivalent frequency in MHz.

Backspace Key BK SP. Prior to pressing a units key the value entered from the keyboard
may be changed via the BK 5P key without effecting the current instrument state. The back-
space key allows the user to alter digits already entered. Holding down the Backspace key
causes il to repeat.

Step UP and Step DOWN keys

These keys increment or decrement the active function (including memory registers) by the
STEP SIZE or preset amount. By holding either key down the 8350B will continue to step

Figure 2. Dara Ertry (1 0f2)
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therefore eliminating the need for the user to repeatedly press the step keys. The STEP UP
function may be engaged via the remote STEP UP ADVANCE on the rear panel AUX
PROGRAMMING connector. The STEP UP ADVANCE is incremented by supplying con-
tact closure to ground or logical 0 to pin 22,

STEP SIZE

Entering a frequency or power increment to be used with the UP or DOWN key. The STEP
SIZE key is pressed before the quantity is entered. A frequency step that is entered is com-
mon for START, STOP, CF, CW, MARKER and MANUAL SWEEP functions. A power
step is used for varying POWER LEVEL. Default values are assigned at instrument preset
for step sizes until new values are entered. Note that a step size for SWEEP TIME cannot be
entered and always increments in a 1, 2, 5 sequence. The step keys affect the last active func-
tion. The entered Step Size is not displayed.

Example:
To set a 250 MHz step size:
Press [STEP SIZE] [2] [5] [0] [MHz/ms]

After this, each time the UP or DN key is pressed the active frequency parameter
will change by 250 MHz.

SHIFT key (BLUE)

This key is used to activate the functions coded in blue on the front panel and other special
SHIFT [unctions are also explained on the pull out information card. The lamp in the cen-
ter of this key is on when the key is active.

Example:
To activate all 5 frequency markers: Press [M1] [M2] [M3] [M4] [M5]

To turn off all § frequency markers at once:
Press [SHIFT] [OFF]; this activates the (markers) ALL OFF command.

The SHIFT key is also used to set the HP-IB address. Press [SHIFT] [LCL]; the
FREQUENCY/TIME display will indicate the present HP-IB address number. The address
may be changed to any value between 0 and 30 by using the keyboard to enter a number and
the GHz, MHz or dBm key as a terminator (It does not make any difference which of the
terminator keys is pressed). The 8350B is factory preset for an HP-IB address of 19.

NOTE

Address number 21 is normally reserved for caiculator
addressing and HP-I1B interface functions and should not be
used.

Figure 2. Data Entry (2 0f2)
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FREQUENCY
The gray area, shown above, controls the sweep modes and frequency limits.
START/STOP

When either the START or STOP key is pressed the sweep oscillator is put in the START/
STOP mode swept RF output begins at the START frequency and ends at the STOP fre-
quency. The START frequency must be less than or equal to the STOP frequency. The left
FREQUENCY display shows the value of the start frequency. While the right FRE-
QUENCY display shows the value of the stop frequency. Frequencies may be changed in
three ways.

® Frequency control knob — Provides continuous adjustment. Clockwise rotation
increases frequency.

® Keyboard data entry — Specific frequency values may be entered for the active fre-
quency mode by Pressing the desired values and units.

® Step Control Key — THE ACTIVE FREQUENCY FUNCTION can be incremented or
decremented by pressing the appropriate STEP key. The value of the STEP SIZE can
be set to any desired value (see STEP SIZE for setting procedure).

CF/AF

The CF/AF mode allows the swept output frequency range to be read as a center frequency
and a frequency sweep width. The output frequency is swept from CF-—AF/2 (start fre-
quency) to CF+AT/2 (stop frequency). When changing between CF/AF and START/STOP
modes only the method of display changes. The swept RF output remains the same.

When either CF or AF is activated the left display shows the center frequency (CF), the right
display shows the delta frequency (AF). Both the CF and AF can be changed via the
appropriate control knob, number/units keyboard or step keys.

cw

When the CW function is activated the 8350B outputs a constant frequency. The value of the
CW frequency is displayed onthe left FREQUENCY display. The CW frequency is always
the same as the center frequency (CF) of the CW/AF swept range. The CW frequency value
can be changed using the control knob, data entry keyboard or step keys. In CW mode, the
SWEEP OUT voltage is equal to a percentage of the full band. Pressing [SHIFT] [CW]
enters a “swept” CW mode with the SWEEP OUT being a 0 to 10 volt ramp that resulis in
the display trace being a flat horizontal line. This is often useful when reading values (e.g,
dB of attenuation) from a CRT screen when at a CW frequency.

Figure 3. Frequency Controls (1 of 2)
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CW Fine/Coarse Control Knob Resolution

CW control knob resolution is coarse when CW mode is activated after an INSTRUMENT
PRESET. To change from coarse control knob resolution, 0.0015% of band/16,384 points, to
fine resolution, 0.00038% of band/262,144 points, press [SHIFT] [AF]. To return to coarse
control knob resolution press [SHIFT] [CF].

FREQUENCY VERNIER

The effective center frequency of any mode (CW or swept) may be adjusted with high resolu-
tion up to £0.05% of the frequency band being used with the vernier. Pressing the
VERNIER key activates the [unction and sets the left FREQUENCY display to read the
vernier value in MHz.

1. “#0” light is on whenever a frequency vernier or frequency offset is present in any
mode. After setting vernier, to return to the previous mode, press the appropriate key
{e.g.. START, CF, etc.) and the display will return to reading the appropriate frequen-
cies and the “# 07 lamp will be 1it.

2. Frequency vernier can be set by the control knob, Data Entry keyboard, or step keys.

3. The displayed vernier adjustment can be up to £0.05% of the frequency band being
swept. When in a sub-band of a multiband Plug-in (for example, the 0.01-2 GHz band
of the 83525A .01-8.4 GHz Plug-in) the adjustment range will be £0.05% of the sub-
band. This feature allows for better frequency resolution than would otherwise be
possible with the vernier when using a multiband Plug-in.

4. The vernier adds its value to the appropriate frequency parameter and then resets the
vernier to zero when the adjustment exceeds £0.05% for continuous adjustment.

5. ZEROING VERNIER. To set the vernier to zero, press [VERNIER] [C] [MHZ/ ms]
and the"#0” lamp will turn off.

FREQUENCY OFFSET

The frequency offset feature allows the CW frequency and/or the effective center frequency
of the swept range to be shifted by any amount up to the full range of the Plug-in.

I.  To enter an offset press [SHIFT] [VERNIER] and enter the offset by either the left
FREQUENCY control or data keyboard. The amount of offset (in GHz or MHz) will
be shown in the left FREQUENCY display and the "% 07 lamp will be lit.

2. To exit the displayed offset mode press the appropriate mode kev (i.e., START, CW,
etc.). The sweep limits displayed will appear to be unchanged, however the “# 0" lamp
will be on indicating the offset is present and the actual RF output frequency will be
shifted.

3. To display or adjust the frequency offset press [SHIFT] [VERNIER]. To zero the offset
press [SHIFT] [VERNIER] [C] [MHz].

OVERRANGE

The 8350B will permit frequency sweeps beyond the specified range of the Plug-in by +2.0%
of the Plug-in bandwidth. However, Plug-in performance in the overrange condition is
unspecified.

As a warning of the frequency overrange condition the GHz or MHz annunicator will
flicker in the appropriate function display.

Figure 3. Frequency Controls {2 of 2)
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FREQUENCY/TIME

The FREQUENCY/TIME portion of the front panel shown above enables the control of the
SWEEP TRIGGER modes, the SWEEP modes and the frequency markers.

SWEEP

The 8350B SWEEP Mode select keys provide three ways to control the frequency sweep;
TIME, MANUAL, and EXTERNAL sweep, described below.

TIME. When the TIME key is pressed the output is swept at the user-specified or default
rate. If the time key is lit but the display reads GHz/MHz or is blank, press the TIME key
again and the display will read seconds. The mainframe can allow sweep times from 100
seconds to 0.01 second although the minimum sweep time is dependent on the Plug-in being
used and the bandwidth being swept.

When display reads seconds, sweep time can be adjusted with the control knob or number/
units keyboard. The step keys can be used to adjust the sweep time in a 1-2-5 sequence.

MANUAL SWEEP{MAN). FREQUENCY/TIME display will read GHz/MHz. By using
the FREQUENCY/TIME control, step keys or number/units keyboard, it is possible to
manually sweep the frequency range with the display indicating the present output
frequency.

EXTERNAL SWEEP(EXT). The 8350B can be swept via an external voltage. Apply 0 to 10
volts into the sweep output/input (use BNC connector on front or rear panel) with 0V input
corresponding to the lower frequency limit of the sweep range and 10V corresponding to the
upper limit. DC sweep input voltages will cause CW frequency outputs. Markers and blank-
ing outputs are disabled when in external sweep mode.

SWEEP TRIGGER

Controls when the sweep will begin in the timed sweep mode. The sweep light, SWP, is lit*
when the sweep is occurring.

INT. Sweep triggered internally, free running

LINE. Sweep triggered by power line frequency.

Figure 4. Frequency/Time Controls (1 of 3)

Model 83508
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EXT. The sweep can be triggered externally by applying a positive going signal from 0 fo 2
volts minimum, +20volts maximum. The trigger signal must be wider than 0.5 microsecond
at less than a 1 MHz repetition rate.

SINGLE. This key selects single sweep mode and aborts present sweep when first pressed.
Subsequent keying will trigger or abort single sweeps at current sweep time.

MARKERS

Any or all of the five markers (M1 through MS5) may be enabled by pressing the marker key
corresponding to the marker desired. When a marker is activated it is set to its last active fre-
quency unless INSTRUMENT PRESET has been activated in which case the marker will
be set to center of the present sweep. A marker can be in one of three states:

® ACTIVE — Lamp in center of key flashing
® ON — Lamp on.
® OFF — Lamp off.

The five mainframe markers are available 1n two forms, Intensity and Amplitude.

Intensity markers are active any time a marker is selected. These markers are available at
the Positive Z-axis output {rear panel BNC) and appears as intensified dots on a display.

Amplitude markers are only on when the AMPTD MKR key has been pressed. Amplitude
marker cireuitry is internal to the 8350B mainframe and RF Plug-ins and causes dips in the
R output power at the selected marker frequencies.

Only one marker at a time, the “active” marker, can have its vaiue altered. Pressing any
marker key makes that marker “active”.

® When a marker is active the keyboard, FREQUENCY/TIME control knob, step keys,
or DATA ENTRY Keyboard can be used to modify its value. The value of the active
marker in GHz/MHz is displayed.

@ By pressing OFF, the active marker only will be turned off. If multiple markers are on,
the remaining lamps will remain lit although the display will go blank.

® A marker may be initially activated or returned to active state by pressing the corres-
ponding marker key.

®  All markers may be turned off simultaneously by pressing
[SHIFT] [OFF}

Example:

To activate Marker “3™:
Press [M3]. (Note M3 lamp flashing other lamps off)

To activate Marker “5™:
Press:[MB]. (Note MS lamp flashing, M3 lamp on and other lamps off)

Figure 4. Frequency/Time Controls (2 of 3)
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MKR (Marker) SWEEP. In this mode the RF output is swept between markers M1 and
M2. The lamp over the key will be on. Marker 1 must be less than or equal to Marker 2 in
frequency (if Ml is greater than M2 the values of Ml and M2 are permanently
interchanged). By varying the active marker (1 or 2) or by turning the START/STOP con-
trols the sweep limits can be altered. When both M1 and M2 are not on, the sweep occurs
between the most recent values of M1 and M2. To exit this mode press

[MKR SWEEP] and the lamp over the key will go out. Pressing [SHIFT] [MKR SWEEP]
causes the values of M1 and M2 to become the START/STOP frequency values
permanently.

MARKER-TO-CENTER FREQUENCY (MKR—CF). When this key is pressed the {requency
of the active marker becomes the center frequency of the swept output. The frequency span
remains unchanged if it is within the frequency limits of the Plug-in. If the original frequency
span exceeds the Plug-in limits frequency span will be reduced to retain symmetry.

MKR A. This function allows the frequency difference between any markers to be displayed
and the trace between them intensified (if intensity markers are selected).

. Press [SHIFT] [M1] the display shows the frequency difference between the currently
active marker and the one that was previously active.

2. The FREQUENCY/TIME control, DATA ENTRY keyboard, or step keys can change the
active marker value.

3. Toexit MKR A mode press [OFF].

Example:
1. Press [M4] and set frequency via DATA ENTRY or Control Knob to 2 GHz.
2. Press [M2] and set frequency via DATA ENTRY or Control Knob to 2.4 GHz.

3. Press[SHIFT] [MKR A](Note Frequency/Time display reads difference between
matker 4 and marker 2, 400 MHz).

Figure 4. Frequency/Time Controls (3 of 3)
10
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SAVEn/RECALLN/ALTH
S5AVER/RECALLN

The 8350B is equipped with memory registers which allow up to nine complete front panel
settings (frequency range, markers, power level, etc.) to be stored and later recalled. Instru-
ment settings are stored in memory locations 1 through 9 by pressing [SAVEn] and 1,.. ., or
9. To recall a stored instrument setting press [RECALLn] and 1, . . ., or 9. The STEP keys
may be used to step through the stored registers. The instrument settings stored in memory
may be recalled remotely in sequence by using the Step Up Advance on pin 22 of the Aux-
iliary Program connector on the rear panel of the 8350B. A contact closure to ground or
logic 0 is used to implement this function.

SAVE REGISTER LOCK:

All Save Registers may be write-protected (locked) by pressing [SHIFT] [SAVER]. This com-
mand makes it impossible to change the contents of any register until it is unlocked by pre-
ssing {SHIFT] [RECALLR]. Since the 8350B memory is non-volatile the contents of the Save
Registers and the locked/unlocked status are retained even with Line power off. If a SAVEn
command is attempted after SAVE LOCK is engaged an Error 30 (E030) is displayed.

ALTn

ALTn causes the 8350B to alternate between the current instrument state and the setting
stored in memory location n (where n==1, . .. ,9) on sucessive sweeps. When the 8350B is in
this mode the lamp will be on and the SAVE and RECALL keys disabled. To exit from the
ALTn mode press the key again, the lamp will turn off and the SAVE/RECALL keys will
become operational. When using the 8350B with an HP Swept Amplitude Analyzer, channel
I displays the current instrument state and channel 2 displays the stored setting (provided
the 8350B ALT SWP INTERFACE cable is connected to the analyzer).

Figure 5. Save n, Recall n, and ALT n Keys
11
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DISPLAY FUNCTIONS FOR ANALYZER INTERFACE

AMPT MKR, DSPL BLANK, RF BLANK. (Function in effect when lamp in center of key is
Lit)

DSPL BLANK ON/OFF. Blanks the display during the retrace via the POS Z BLANK or
NEG Z BLANK outputs,

RF BLANK ON/OFF. Blanks (turns off) the RF power during the retrace.

L7 MOD ON/OFF.  Activates the internal 27.8 KHz square wave amplitude modulation
of the RF output. This featurc makes the 8350B directly compatible with the HP 8756 and
the HP 8755 Scalar Network Analyzers. The 8350B may be modified via an internal jumper
to provide 1000 Hz square wave amplitude modulation for instruments like the HP 415E
SWR Meter (refer to the Operating and Service Manual Section 3).

SWP (Sweep) OUTPUT/SWP {Sweep) INPUT (BNC connection).

SWP (Sweep) OUTPUT. Supplies a ¢ to 10 Volt signal when 8350B is in MAN or TIME
sweep mode. 0V output is at the start frequency of sweep, 10V output is at the stop frequency
of sweep. In CW mode the output is a dc voltage proportional to the percent of the band.
This can be used to drive the X-axis on a CRT or X-Y recorder.

SWP (Sweep) INPUT. Used when in EXT sweep mode. Supplying a dc voltage will tune the
RF where 0 volts tunes to the lower frequency of the set sweep and 10 volts tunes to the
upper frequency. The input can be a ramp for a swept output or DC for a CW frequency. The
display and RF blanking must be off when externally sweeping.

DISPLAY FUNCTIONS FOR FREQUENCY MULTIPLIER OR UP-CONVERTER
INTERFACE

Two SHIFT functions located in the Frequency section of the front panel allow the actual
RE output frequencies to be displayed when a frequency multiplier or frequency up-
converter is used.

DISPLAY MULTIPLIER. This Functmn is activated by pressing [SHIFT] [START] [n]
[GHz]. The possible values for “n” range from O to +99 allowing the appropriate integer
multiplier to be entered. This integer (n) multiplier (typically 2 or 3) does not affect the RF
output of the 8350B but simply allows the Frequency LED displays to automatically show
the final RF output when a frequency multiplier is used.

DISPLAY OFFSET. ThIS function is activated by pressing [SHIFT] [STOP] [n] [GHz].
The possible values for “n” range from 0 to +999 GHz enabling an appropriate Frequency
LED display offset to be entered. This display offset does not affect the 8350B RF output but
only allows the Frequency LED displays to automatically show the final RF output when a
frequency up-converter is used.

Figure 6. Display Function Keys
I3
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83500 SERIES PLUG-IN
Power Controi

POWER LEVEL. When the POWER LEVEL key is pressed, the Plug-in display indicates
the RE output power. The output power may be varied using the POWER control knob,
keyboard or step keys. Note that the internal leveling must be on and the unleveled light out
for calibrated output power. See Plug-in manual for Plug-in calibrated range. ALC dynamic
range depends on Plug-in installed and its options, if any.

SLOPE. Compensates for high frequency power losses in e¢xternal RF cables by increasing
power at higher [requencies. This compensation provides a flat RF signal output at the end
of a cable or test set. Press [SLOPE] and the display will indicate dB/GHz of compensation
desired. Use the POWER control knob, keyboard or step keys to enter the amount of slope.
Press [SLOPE] again to remove all compensation.

POWER SWEEP. This function enables the output power to be swept up. The maximum
calibrated power sweep range depends on Plug-in installed. Note that when using Plug-ins
withe Option 002 Step Attenuator, the power cannot be swept across the internal attenuator
switch points. The procedure for performing a power sweep is:

I.  After selecting the output frequency (sweep range or “swept” CW mode) use the
POWER LEVEL key to set the starting value for the power sweep.

2. Press the [POWER SWEEP] key, the display will now read the dB/SWEEP. By using
the POWER control knob, keyboard or step keys set the desired sweep range. The
original power setting becomes the lower limit of the Power Sweep. The lower limit plus
the entered sweep value is the upper sweep limit. Press the [POWER SWEEP] key
again to turn the power sweep off.

Figure 7. Plug-in Controls {1 of 2)
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Signal Control
RF ON/OFF. Turns the RF power on and off.

CW FILTER ON/OFF. When on, this filters the internal oscillator’s tuning voltage to pro-
vide a more stable CW output. During swept operation this filter is always disabled.

ALC {Automatic Level Control) Mode: INT, EXT, MTR

INT. Provides internal leveling of output power at the output connector. The 83500 series
Plug-in must be on INT leveling for calibrated output power.

EXT. This setting is used when leveling with an external crystal/diode detector. The front
panel EXT ALC input accepts negative voltages in the —25 to —250 millivolt range
(typically).

MTR. Used when leveling output power with an HP 432A/B/C Power Meter.

CAL. Adjusts the ALC gain so the display can be calibrated by an external power meter
or detector.

CRYSTAL MARKERS (83522A, 83525A/B Plug-ins only)}

50, 10, and 1 MHz crystal frequency marker combs are available. The 50 and 10 Mz are
available in band 0 while the 1 MHz markers are available under | GHz.

AMPTD/INTENS. The markers can be set to be amplitude dips (on the RF output) and/or
intensified spots (on the Z-axis of the CRT) or both. They are independent of the mainframe
markers.

EXT (External Marker). An external frequency marker can be input through the rear
panel of the Plug-in. The marker appears when the RF output frequency equals the marker
frequency. The external marker input power should be between —10 dBm and —10 dBm.

MKR Lamp. When the 8350B is in CW or manual/external sweep mode the MKR Lamp
will light when the CW frequency is at a marker frequency. Useful when an accurate CW
frequency reference is desired and to calibrate Plug-ins.

RF OUTPUT CONNECTOR

Type N female. The 83570A 18 to 26.5 GHz Plug-in is equipped with a WR-42 waveguide
output connector.

Figure 7. Plug-in Controls (2 0f2)
14
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Figure 8. 87564 Scalar Network Analyzer
INTERFACING THE 8350B WIiTH SPECIFIC MEASUREMENT EQUIPMENT
8756A SCALAR NETWORK ANALYZER

The 8756A is used for scalar transmission and reflection measurements, with 60 dB of

dynamic range for ratio measurements, and absolute power measurement from —50 dBm to
+10 dBm.

The 8350B has the following features designed for use with the 8756A Scalar Network
Analyzer. :

RF Sqguare-wave Modutlation. By engaging the LI'MOD key an internally generated
squarewave modulation of the RF output is available thus eliminating the need for external
modulating equipment. A jumper internal to the 8350B enables the square wave modulation
frequency to be changed to 1 KHz (see section 5 of the Operating and Service manual for
details).

Alternate Sweep Function. The ALTn function of the 8350B aliows two different fre-
quency and power settings to be swept on successive sweeps. The front panel setting and the
setting stored in a memory register location n (n=1, . . . 9) can be selected for alternate
sweeps. See Figure 9 for a sweep display of the ALTn function when used with a bandpass
response at different resolutions and offsets.

15
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Figure 9. Alternate Sweep Function Display
Some other leatures enhancing the convenience and versatility of the 8756A are:

Marker A. The MKR A function reduces the trace intensity between the Active and the
previously Active Markers.

Power Sweep. The RF output power may be ramped up when the sweeper is in the swept
or "swept” CW mode by using the POWER SWEEP function. See Figure 10 for a gain com-
pression display using power sweep.

Save and Recall. This function allows the storage and recall of nine complete
instrument settings.

17
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Figure 10.  Gain Compression Display

Figure 11 outlines the general procedure used in making a scalar transmission and reflec-
tion measurement. The 116920 Dual-Directional Coupler is used in the example but if an
11666A Reflectometer Bridge, a 85020A/B. or a 85021 A/B Directional Bridge is available. it
may be used instead of the Coupler and two detectors.

ror more information and additional features of the 8756A with the {3508, refer to the
Operating Section of the 8756A Operating and Service Manual,

Model 8350B
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Example:

. Connect the equipment as shown in the diagram below. Initially. the 8350B should be
sel by pressing {PRESET] on the 8756A, The sweep time will be set 1o 150 ms, the 83508
internal square wave modulation and the 8330B INSTR PRESET will be activated.

HP-18
BIh6A
B3B0B SWEEP #3500 B8756A SCALAR SYSTEM
OSCILLATOR § SERIES PLUG-IN NETWORK ANALYZER W INTERFACE
STGP SWEEP . )
bl il o R S [AE=3=in]
S POSZBLANK g o = (J5oss
5, o ? e e =1"]2):]s]a]
: H BEORT o ggy
e 0oz o=
SWP ouT KBF QUTPUT i s s
11664A
U,
11664A

..................

1] 116920 COAXIAL
i | BUAL DIRECTIONAL COUPLER
EIE\EPE}T REFLECTED
11664

Notes on connections:
® Either the front or rear pancl SWEEP OUT/IN may be used.

® When in ALTn mode both channels 1 and 2 (on 8756A) must be on and
receiving inputs.

2. Turn off channel 1 on the 8756A by pressing [SHIFT} [MEAS RATIO]. Set the 8350B
controls as desired. On channel 2 set the function. dB/DIV and Offset desired lor view-
ing the current sweep setting.

3. Set the 8350B controls as desired then store the current 8350B sweep setting in any
available memory location. Then turn off channel 2 of the 8736A by pressing the
[SHIFT] [MEAS RATIO] pushbuttons.

4. On Channel 1 of the 8756A. set the function, dB/DIV and Offset as desired. Set 8350B
controls as desired.

5. Turn on channel 2. Press [ALTn] [n] and the 8350B will alternate between the two set-
tings on successive sweeps.

Channe! 1 now displays the response due to the current front panel setting while channel 2
displays the response to the setting stored in memory location n. The front panel controls of
the 8350B are enabled and the current sweep setting may be altered if necessary.

Figure 11, Typical Test Setup Using 87564
17
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Figure 12, Frequency Response Test Set
87558 FREQUENCY RESPONSE TEST SET
The 87558 consist of:
@ 8755C Swept Amplitude Analyzer
® 1527 Oscilloscope
® | ]1664A Detectors (3 each)
® §750A Storage-Normalizer

The 87558 1s used for scalar transmission and reflection measurements requiring up to 60
dB of dynamic range and for absolute power measurement from —50 dBm to 10 dBm.

The 8350B has the following features designed specifically for use with the 87558 Frcquency
Response Test Set:

RF Square-wave Modulation. By engaging the (JTMOD key an intemally generated
squarewave modulation of the RF output is available thus eliminating the need for external
modulating equipment. A jumper internal to the 8350B enables the square wave modulation

frequency to be changed to | KHz (see section 5 of the Operating and Service manual for
details).

Alternate Sweep Function. The ALTn function of the 8350B allows two different fre-
quency and power settings to be swept on successive sweeps. The front panel setting and the
setting stored in a memory register location n (n=1, . . . 9) can be selected for alternate
sweeps. The Alternate Sweep Function will not work properly with the 8755A or 87558, See
Figure 13 for a sweep display of the ALTn function when used with a bandpass response at
different resolutions and offsets.

Model 8350B
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Figure 13, Alternate Sweep Function Display

Some other features enhancing the convenience and versatility of the 87558 are:

Marker A. The MKR A function increases trace intensity between the Active and the pre-
viously Active markers. The 8750A Storage-Normalizer will need to be in BYPASS mode to
view Z-axis modulation on the oscilloscope.

Power Sweep. The RF output power may be ramped up when the sweeper 1s in the swept
or “swept” CW mode by using the POWER SWEEP function. See Figure 14 for a gain com-
pression display using power sweep. ‘

Save and Recall. This function allows the storage and recall of nine complete
instrument settings.

18
17
18

15

GAIN ., ' POWER

{dB) SWEEP
13

12

1
10

AMPLIFIER
GAIN=154dB
, :

2 4 6 8 10 12 14 16 18 20
POWER IN (dBm}

Figure 14.  Gain Compression Display

Figure 15 outlines the general procedure used in making a scalar transmission and reflec-
tion measurement. The 11692D Dual-Directional Coupler 1s used in the example but if an
11666A Reflectometer Bridge is available it may be used instead of the Coupler and two
detectors (87558 Option 002).

To keep the following procedure brief the 8750A will not be used (switched to BYPASS) in
the procedure. The following anomalies exist when using the 8750A with the 8350B Sweep
Oscillator:

® The 8350B DISPL BLANK must be engaged to ensure triggering 8750A updating.

# Intensity markers are changed to amplitude markers. In MKR A mode they appear as a
level shift over the MKR A range.

19
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® If an 8755 channe! is swiltched off the trace goes to the relerence line (bottom of
CRT).

Example:

1. Connect the equipment as shown in the diagram below. Initially, the 8350B should be
set by pressing [INSTR PRESET] [ /7 MOD] (Set to 27.8 KHz) which will set the front
panel instrument state and activate the internal square wave modulation.

83608 SWEEP 81568
OSCILLATOR  SemiES PLUGN
82T
T 0SCILLOSC
dat ew POS Z BLANK 5750A
I - STORAGE-NORMALIZER
______ IETLNCLITI: | RO —
ALT SWF LT RF OUTPUT oK
s
INTERFACE : \L ‘
R nonianizen
87550 SWEPT r.r o! INTERCONNECT
AMPLITUDE ANALYZER E B928 - . 8408
11664A ef O -
L fatr |6 [ ALT
ot SurP
D.ALT. INTERFACE
11664A
eIDENT J_eemm
T 1] 118820 COAXIAL
e } | DUAL BIRECTIONAL COUPLER
TopuT TresLecTED
116844
T e

[

Notes on connections:
® Either the front or rear panel SWEEP OUT/IN may be used.-

® When in ALTn mode both channels 1 and 2 (on 8755C) must be on and
receiving inputs.

2. Turn off channel 1 on the 8755C by releasing the display pushbutton. Set the 8350B
controls as desired and set | LT"TMOD]| on. On channel 2 set the function, dB/DIV and
Offset desired for viewing the current sweep setting

3. Set the 8350B controls as desired then store the current 8350B sweep setting in any
available memory location. Then turn off channel 2 by releasing its display
pushbuttons.

4. Turn on Channel | of the 8755C and set the function. dB/DFIV and Offset as desired.
Set 83508 controls as desired.

5. Turn on Channel 2. Press [ALTn] [n] and the 83508 will alternate between the two set-
tings on successive sweeps.

Channel 1 now displays the response due to the current front panel setting while channel 2
displays the response to the setting stored in memory location n. The front panel controls of
the 8330B are enabled and the current sweep setting may be altered if necessary.

Figure 15.  Typical Test Setup Using 87555
20


https://www.manualsplus.com/

Model 8350B Local Operation

Figure 16, Frequency Response Test Set

8410B NETWORK ANALYZER

The 8350B is compatible with the 8410B Network Analyzer systems and accessories. The
Source Control Cable (HP P/N 08410-60146) synchronizes the two instruments to provide
continuous multi-octave coaxial magnitude and phase measurement capability from 110
MHz to 18 GHz with 65 dB dynamic range. The frequency markers can be displayed in
polar format as intensity dots (Z-axis). Frequency markers derived from crystal oscillators
allow frequency measurements to be made with an accuracy of five parts per million.

Waveguide measurements between 18 and 265 GHz can be made with the K8747A
Reflection/Transmission Test Unit which is designed for use with the 8410B. This test sys-
tem utilizes two 8350B Sweep Oscillators and 83570A 18 to 26.5 GHz RI Plug-ins. One
sweeper is used as a local oscillator while the second is used to sweep the desired
frequency range.

See Figure 17 for an example measurement set up using the 8410B with a single 8350B and
83500 series Plug-in.

The 8410B FREQ RANGE should be set to AUTO. In addition, the sweep time on the 83508
should be slow enough and/or sweep range narrow enough to insure phase 1ock1ng over
entire sweep range.

21
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34124
84108 PHASE-MAGNITUDE 83508 SWEEP 83500
NETWORK ANALYZER BiSPLAY GSCILLATOR  SERIZS PLUGIN
FREQ REF  ZAXIS POS 7 BLAKK
e ~BLANK NEGZ BLANK, | LB
(i SWP IN SWPIN/OUT . IE
SOURCE - o
EONTEOL PROGRAMIING & RF QUTPUT | B1VIGH:
CONNECTOR
B4T1A WNPUT
[‘7.‘ 8411A BARMONIC
84184 84144 1 FREQUENCY
AUXILIARY POWER SUPPLY POLAR DISPLAY REINPUT 2 3 f§ CONVERTER
: o || L ELANKING ?
= =
B e @ ® 1 |
— ® WARKERS |
Seole o e |
8743A
REFLECTION/TRANSMISSION
TEST SET

s T e T
URKNOWN i 0.UT, JHETURN

Figure 17. 83508 Connections to 8410

Notes on connections:

L

FREQ REF output of the 83500 or 86200 series Plug-ins provides a 1-volt-per-GHz out-
put so that the 8410B may synchronize with the sweep.

The 8410B display units (8412A, 8414A) require that the NEG Z BLANK from the
83508 be used as the blanking signal

POS Z BLANK (from the 8350B) line contain the Z-axis markers. This line connects to
the MARKERS input on the 8414A Polar Display and to the Z AXIS input on the
&412A Phase-Magnitude Display. :

SWEEP OUT/IN outputs a 0 to +10 volt signal in proportion to the swept or CW fre-
quency output. OV corresponds to the lower frequency sweep limit; +10V to the upper.
Swept RF output causes a ramp voltage out; CW output causes a dc voltage out.This
connection is necessary only when using 8412A Phase-Magnitude Display.

83503/84}.0B SOURCE CONTROL CABLE. Provides “handshake” lines for syn-
chronization between 8350B and 8410B (HP Part No. 08410-60146).

Model 8350B
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X-Y RECORDERS
The 83508 is equipped with outputs for controlling X-Y analog recorders.
Some of the HP X-Y recorders that may be used with the 83508 are:

7010B/7015B
70358
7004B/7034A
7044/7045/7046/7047

The available/required signals for proper operation with an X-Y recorder are:

X INPUT — Typically SWEEP IN/OUT. Supplied by BNC connector on front or
rear panel

Y INPUT — Y axis voltage. On 87558 Frequency Response Test Set this would be AUX
A for channel 1 or AUX B for channel 2. For 8410B systems, the 8412A display provides
amplitude and phase outputs.

PEN LIFT - Signal line for controlling remote pen up/down. Pen up is open contact
or +5 volts. Pen down (current sink) is contact closure to ground or 0 volt. Supplied by
BNC connector on rear panel or pin 10 on 8350B Auxiliary Program Connector.

RECORDER (SERVQ) MUTE - 7044/7045/7047 only. Control line that mutes the
power to the recorder servos for 100 ms at bandswitch (when using multi-band Plug-
ins) or designated points. Pin 11 on the 8350B Auxiliary Program Conunector.

PEN LIFT REQUEST — Allows a pen lift to be initiated by remote control indepen-
dent of the present pen lift status. Pin 3 on the 8350B Auxiliary Program Connector.

INVERSE PEN LIFT — Inverse function of Pen Lift, pin 23 on 8350B Auxiliary Pro-
gram Conneclor.

The pen lift control line is assigned to a pin on the Remote Control connector of the X-Y
recorder. For a complete pin assignment listing refer to the Operating Manual for the par-
ticular X-Y recorder being used.

Pen lift pin location on X-Y recorders:

Recorder Pen Lift Pin No.
7010B/7015B 3
70358 18
7004B/7034A ) 18
TO44A/45A/47TA i
T046A 34

23
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Figure 18, 53434 Microwave Frequency Counter
5343A FREQUENCY COUNTER

The 5343A Microwave Frequency Counter can be used with the 8350B to measure frequen-
cies in swept mode in addition to normal CW frequency measurements.

During swept operation the 5343A will stop the 8350B sweep and count a selected frequency
parameter such as the START frequency, STOP {requency or any {requency markers in the
sweep range. To accomplish this, the 8350B and 5343A communicate via two signal lines
(Counter Trigger, Stop Sweep on the 8350B and Sweep Interface A and B on the 5343A) that
cnable the 8350B to externally trigger the 5343A and then allow the 5343A to stop the sweep
iong enough to gate and count the selected frequency parameter.

Sce Figure 19 for the test set up.

Measuring CW frequencies

When measuring CW frequencies the CNTR TRIG and STOP SWEEP connections are not
necessary. The 5343A should be in the AUTO mode and the internal square wave modula-
tion on the 8350B must be off.

Auxiliary Qutput

The auxiliary output of an RF Plug-in (if available) may be used with the 5343A. When
using the auxiliary output of a multi-band Plug-in such as the 83592A (0.01-20 GH?z) the fre-

quency multiplier feature of the 5343A may be used so that the proper RF frequency is
displayed. C
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83508 SWEEP 83508 5343A MICROWAVE
OSCILLATOR  SERIESPLUG-IN FREQUENCY CONVERTER

CNTR TRIG SWPINTEC A & i
asonll STOP SWEEP SWP INTFC B [

o

ouTPUT

RFQUT

SUTPUT 4

IRPHT EOUPLED
el

DIRECTIONAL COUPLER

Figure 19, 53434 Test Setup
Notes on conneciions:

® A power splitter or directional coupler may be used as long as the input to the 5343A
does not exceed +7 dBm or go below the minimum sensitivity.

® (CNTR TRIG (Counter Trigger): Output for controlling the HP 5343A Microwave Fre-
quency Counter. This allows a frequency count of the selected marker, START or
STOP frequency of the present sweep. Connects to the SWP INTFC A (sweep interface,
on the rear panel of the 5343A) to externally trigger the counter.

@ STOP SWEEP: Input for stopping the progress of the forward sweep. When connected
to the SWP INTFC B (sweep interface, on the rear panel of the 5343A) the 5343A stops
the sweep long enough for the counter to gate and measure the selected frequency
marker, START or STOP frequency. If the internal modulation on the 8350B is on, it is
momentarily disabled so that the counter may measure the [requency.

To measure a START, STOP. or marker frequency during a sweep:

5343A: Set to AUTO, SWP M and set desired frequency resolution. Set the rear panel
ACQ TIME switch to MED.

8350B: Select the frequency parameter to be measured by pressing the appropriate key,
START, STOP, or any marker Mn {(where n=1, ... ., 5) and then press [SHIFT] [M2]

If the sweep setting is changed or it is desired to exit this mode, disable the 5343A by press-
ing [SHIFT] [M3] on the 8350B front panel.

Example:
To measure the START frequency.

1. Connect equipment as shown in Figure 19. Set the 5343A to AUTO, SWP M and set
desired frequency resolution.

2. Press the 8350B [INSTR PRESET] [START] [SHIFT] [M2] keys. The 5343A will tem-
porarily stop the sweep, measure the frequency and display it at the desired
resolution.

25
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NOTE

Improve Frequency Accuracy and Stability With HP 5344A
Source Synchronizer.

The 83508 can be used with the HP 5343A Microwave Frequency Counter and the HP
5344A Source Synchronizer to achieve | KHz [requency accuracy with 1Hz frequency
resolution in a CW mode. Analog swept frequency accuracy can also be improved by the
wideband Lock-and-Roll techniques and narrowband (40 MHz) phase-lock sweep
capabilities controlled by the 5344A Source Synchronizer. Added stability is possible by
phase-locking the 8350B RF output to the 10 MHz time-base crystal of the 5343A Counter.
For more information see a HP 5344S Source Synchronizer data sheet or Operating and
Service Manual

APPENDIX 1
REAR PANEL CONNECTIONS.

POS Z BLANK. Positive Z axis blanking signal. Supplies a rectangular pulse of approx-
imately +5V into 2500 ohms during the retrace and bandswitch points of the RF output.
Also supplies a —4V (—8 volts for active marker) pulse when the RF is coincident with a
marker frequency it intensity markers are selected.

NEG Z BLANK. Negative Z-axis blanking signal. Supplies a negative rectangular pulse
(—5V into 2500 ohms) during the retrace and bandswitch points of the RF output.

PEN LIFT. Output to control the pen lift function of an X-Y recorder. Maximum pen-up
level is +40V and maximum pen-down sink current is 150 mA (at +0.7V).

SWEEP OUT/IN. Wired in parallel with sweep out/in BNC connector on front panel. See
Display Functions Control group for a description.

CNTR TRIG. Counter Trigger (HP 5343A Frequency Counter only). Output for controlling
the external trigger input of the HP 5343A frequency counter.

STOP SWEEP. Input for stopping the progress of a forward sweep. When input is ¢ to 0.8
volt, sweep is stopped — RF output is a constant CW frequency. Sweep continues when
input voltage returns to greater than 2 volts or open circuit. Usable with the HP 5343A Fre-
quency Counter and CNTR TRIG to select and measure frequency points along the
sweep.

FM INPUT. Input for frequency modulation or phase lock error signal for the Plug-in. This
input is passed through to the Plug-in and processed by the Plug-in only. Sec Plug-in
specifications for frequency deviation and sensitivity.

AM INPUT. Input for external amplitude modulation of the Plug-in. This input is passed
through to the Plug-in. See Plug-in specifications for amplitude input range.

ALT SWP INTERFACE. Connects via cable HP Part No. 8120-3174 to 8755C to provide
Alternate Sweep function.

PROGRAMMING CONNECTOR. See Figure 20 for pin designation.

26
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Programming
Connector

PROGRAMMING CONNECTOR

Pin No. Description Pin No. Description
1 15 - Marker Pulse ()
2 - Marker Pulse {O) Request
3 - Pen Lift Request ¢} 16 — Retrace _ {O)
4 - Sweep Alternate {O) 7 - Alternate Sweep (O)
5 - Stop Fwd. Sweep I Enable
Request g~ Stop Sweep 0
6 +5 Volit (100 ma MAX) {O) Request
7 - RF Blanking (0) 19 Digital Ground (IO
g - RT Blank Request (1) 20 - Blanking Pulse (O
9 - Ext Trigger {I) Request
Input 21~ Counter Trigger ()
0+ Pen Lift (O) 22 - Step Up D
|3 Recorder Muie (O} 22 - Advance
12 — (O) 23 - Inverse Pen Lift {O)
13 - 24 + 8410 Ext. {e))
14 - Blanking (O) Trigger
25 —
- Negative Logic (True is logical *¢™) (D) Input
4+ Positive Logic (O Output

Figure 20, Rear Panel Connections
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APPENDIX 2:
86200 SERIES PLUG-INS WITH 11869A ADAPTER

FIGURE 21, Connecting 118694 Adapter 1o 86200 series Plug-in

Although designed for the 8620 Sweep Oscillator, the 86200 series RF Plug-ins can be used
in the 83508 Sweep Oscillator with the addition of the 11869A Adapter.

The 11869A Adapter provides the electrical and mechanical interface between the 8350B
and an 86200 series Plug-in. A switch on the 11869A allows the user to select the appropriate
interface code (from the code listing on the adapter) so that an 86200 series Plug-in can be
used in the 8350B mainframe.

All of the standard performance and control of the 8350B is available when using an 86200
Plug-in with the 11869A Adapter. However, Plug-in functions (e.g. output power, RF on/off,
Plug-in markers) will not be programmable and will not respond to keyboard and step keys.
On the rear panel of the 11869A Adapter are several hole plugs that allow connection 1o be
made to the back panel of the Plug-in. 11869A Option 004 provides two semi-rigid cables to
allow connection of 86200 series rear panel output to 11869A rear panel output,

Special Plug-ins: {Plug-ins with Option HXX)
When using 86200 series Plug-ins that have been factory modified for a non-standard frequency
range, a PROM obtained from the factory must be used in the 11869A Adapter. The PROM is

inserted in the 16-pin socket on the PC board of the adapter and is needed for proper interfacing
and controlling of a non-standard plug-in.
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APPENDIX 3
FRONT PANEL CONTROLS SUMMARY

. Vernier/Offset. Vernier function offsets sweep

ranges, CW or CF frequencies. 0 lamp lit
when non-zero offset or vernier present.

Right Frequency Contrel. Adjusts AF or

STOP frequency.

Right Frequency Display. Displays STOP

or AF frequency in GHz or MHz.

MER-A Allows user to display frequency
difference between any two markers and
intensifies the appropriate portion of the dis-

play.

Frequancy/Time Display. Display Marker
or manual sweep frequency in GHz or MHz,
Sweep Time in seconds and HP-IB address,

Markers, Controls the five independent,
mainframe suppiied frequency markers.

. Save n/Recall n/Alt n. Cansave and recall

up to nine different settings.
Data Entry Keyboard. Can enter exact
values or step sizes for most sweep parameters

via the keyboard.

Qutput Controls. Can control marker dis-

play mode, RF and display blanking and

internal square wave modulation (of the RF
output).

10.

.

12.

13.

14.

15

la.

17.

18

Sweep Mode. Selects External, Manual, or
Timed sweep mode.

MARKER SWEEP. Causes Marker 1 fre-
quency to temporarily become start of sweep,
Marker 2 frequency to become stop of sweep.

Sweep Trigger. Determines how sweep will
trigger.

MKR— CF. Causes center frequency of sweep
to be shifted to the frequency of the currently
active marker.

Line switch, Turns on/off 83508 mainframe
and plug-in.

instrument Preset. Selects a pre-determined
instrument state,

START/CF/CW/AF/STOP Sweep mode
keys. Selects mode of output and display.

Left frequency Controi. Adjusts START,
CW, CF, VERNIER or OFFSET.

Left Frequency Display. Displays START,
CW, CF, VERNIER or OFFSET frequency in
GHz or MHz, depending on mode selected,
plus self test error codes,

Figure 18, Front Panel Controls
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PROGRAMMING NOTES
INTRODUCTION

The following 8350A Programming Notes are all fully compatible with the 8350B Sweep Oscillator.
However, the 8350A Programming Notes do not exercise all of the 8350B’s operating features.
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ESIGNED FOR,

B358A/9825-1 AUGUST 1980

Supersedes: None

Introductory Operating Guide
for the HP 8350A Sweep Oscillator
with the HP 9825 Desktop Computer

IRNTRODUCTION

This programming note s a guide to the remote 2. HP-IB Programming Hints for Selected Instru-
operation of the HP 8350A Sweep Oscillator and ments/9825 (HP Part Number 59300-90005).
appropriate HP 83500 Series Plug-in using the HP . .

9825 Desktop Computers. Inciuded in this guide Complete reference information on the 8350A can
are the system connections for remote operation be found in the 8350A Sweep Oscillator Operating
and several example programs with descriptions of and Service Manual (HP Part Number08350-90001).
each step. For information on operating the 9825B the follow-

ing references are available:
The 8350A is fully compatible with the Hewlett- 8

Packard Interface Bus (HP-1B), When used with a
controller such as the 9825, complete control of the
sweep mode, frequency limits, frequency markers,

1. 9825B/T Operating, Programming and Control
Manual (HP Part Number 09825-90200).

power level, and all other front panel controls can be 2. 9825B/T I/O Programming Manual (HP Part No.
achieved. ' 09825-90210).

If using the 9825A;
BLERRENGCE INFOBMATIOR 1. 9825A/5 Operating and Programming Manual

, . (HP Part No. 09825-906000).
For further information on the HP Interface Bus, the

following references should prove heipful: 2. 9825A/S General 1/O Programming Manual (HP
Part No. 09825-90024).
1. Condensed Description of the Hewlett-Packard 3. 9825A/S Extended /O Programming Manual
Interface Bus {HP Part Number 59401-90030). (HP Part No. 09825-90025).

e S

HEWLETT
PACKARD

O HEWLETT-PACKARD CO. 1980
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EQUIPMENT REQUIRED

To perform all the example programs described in
this programming note, you will need the following
equipment and accessories:

1.

HP 8350A Sweep Oscillator with any HP 83500
Series Plug-in. Note that an HP 86200 Series
Plug-in withthe HP 11869A Adaptercan beused
but all references to power level and power
control are not applicable and some functions
do not have their full capability.

HP 9825B/T Desktop Computer {(all ROM's are
internal)

or

HP 9825A/S Desktop Computer with:

a. HP 98210A String-Advanced Programming
ROM

b. HP 98213A or 98214A or 98216A Ceneral
I/O-Extended /O ROM

HP 98034A HP-IB Interface Card/Cable.

NOTE

The following equipment is not required for the
programs to function but rather for a visual
display of the 8350A functions.

HP 87555 Frequency Response Test Set with:
a. HP 8755C Swept Amplitude Analyzer

b. HP 180TR or 182T Display Unit

c. HP 11664A or 116648 Detector

d. Two120 ¢m BNC cables (HP11170C variety)

or any appropriate oscilloscope with Detector
(Crystal/Schottky), Attenuatorand BNC cabling.

Any test device over the frequency range of the
83500 Series Plug-in.

HP INTERFACE BUS

8350A/83500 PLUG-IN

B I | | o [

980344

9825

OO agay tIuaraesy
30360 TI0000Y EMOLIOI0EE
GO OGO 0n  a0ona
[0 T 0 0 1 O Y
[]l..’é[3i...Ei....}E...![E[]s’jiﬁ[!'"" (RN

98214A" or 98210A%

9825 only

Figure 1. System Connection
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SET-UP

Figure 1 shows the system connection and switch
settings for the 98034A Interface and the 9825
Desktop Computer. The following procedure com-
pletes the setup:

1. Turn off the power to the 9825,

2. Forthe 9825 Desktop Computer verify that the
ROMS's are installed. If using a 9825A, then
check the front panel slots. If using the 98258
these ROM’s are internal and and may have
been disabled by an internal switch,

3. instalithe 98034A Interface Card into one ofthe
rear panel slots of the 8825,

4. Verify that the rotary switch on top of the
98034Aissetto”7". i notthensetitto”7” since
thisisthe selectcode forthe interface card forall
programs found within this guide.

5. Connect the 24-pin HP-IB connector of the
98034Atotherear panel HP-IB connector of the
8350A. This connector is tapered to insure
proper connection.

CAUTION

Do not attempt to conneci black metric threaded
screws on one connector with silver English
threaded nuts on another connector, or vice-
versa, as damage may result. A metric conversion
kit which will convert one cable and one or two
instruments to metric hardware is available by
ordering HP Part No. 5060-0138.

6. All programs within this guide expect the 8350A
HP-1B address to be decimal 19. The 8350A HP-
IB address switches are located inside the
instrument and are factory preset to decimal 19.
The present HP-1B address can be found by
executing the front panel ‘Set HP-IB Address’
function by:

Press SHIFT: LCL:

The FREQUENCY/TIME display willindicate the
present decimal address. If the number dis-
played is not 19 then reset it by:

Press 1. 9 GHz

b

This HP-I1B address will remain in effect until the
instrument is powered off when the internal
address switches are read at power on (unless
8350A Option 001 Non-volatile Memory is

used). Since Example 4 requires the 8350Ato be
powered off and then on, the internal address
switches should be reset to 19 if necessary.

CHECK-OUT

Turn on the 9825 and the 8350A. The 9825 should
have a “lazy T” () in the LED display and the
B350A should undergo an internal self test. The
B8350A turn-on self test consists of the red LED
numeric displays being blanked and all yellow indi-
cator LED's on, then the 8350A sweep controls are
set to the instrument preset state: Start/Stop Sweep
over the entire plug-in frequency range, fastest
sweep time for plug-in used (typically 10 milli-
seconds), and maximum leveled output power for
the plug-in. If the 8350A fails the power-up self test
an error message will be displaved in the farieft LED
display. Check section 8 of the 8350A Operating
and Service Manual for error message decoding.

To verify that the HP-IB connections and interface
are functional perform the following on the 9825:

1. Press RESET!
2. Type‘rem 719
3. Press EXECUTE

Verify that the REMote light onthe 8350A islit. If this
fails, verify that the 9803 4A select code switchis set
to 7", the 8350A address switches are set to 19",
and the interface cable is properly connected.

If the 9825 display indicates an error message, it is
possible that the above remote message was typed
in incorrectly or the ROM’s are not properly
installed. If the 9825 accepts the remote statement
and the “lazy T appears in the display but the
8350A REMote light does not turn on, you couid
have a defective 98034A or 8350A. Perform the
operational checks as outlined in the respective
Operating and Service Manuals to find the defective
device.

PROGRAMPMIMG EXAMPLES

The following sample programs show the various
ways of controlling the 8350A. In remote control
situations the 8350A Sweep Oscillator can interact
with the system HP-1B controller in two basic ways:

1. “Listen Mode': The 8350A listens to the control
commands as to modifying the present instru-
ment state. This effectively commands the 8350A
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to do a specific event much like setting a front
pane] function.

2. “Talk Mode”: The 8350A informs the controller
of the present instrument state with a numeric
value or a string of characters. This effectively
aliows the usertointerrogate orlearn any 8350A
function,

EXAMPLE PROGRAM 1 Remole, Local, Local

Each programming example is structured using the
following format:
1. Ageneral description of the functions exercised.

2. A program listing.
3. An explanation of each program line.
4, Detailed instructions for operating the program.

Acomplete summary of all the 8350A HP-1B program
codes is provided at the end of this note.

P Lockoud, and Instrument Preset

Before programming the 8350A for different sweep
functions, the user should be aware of the extent of
remote control that can be used. The Remote
Enable (rem’) command setsthe 8350Aintoremote
control from the local (manuai} mode. Inremote the
8350A will perform only as its functions are pro-
grammed. However if the LCL button is pressed,
the 8350A will return to the remote state 1o local
control. To prevent this from occurring the Local
Lockout {Ho) command disables all front panel
controls, specifically the “Local” key. The Go To
Local (Icly command will return the 8350A to front
panel control thereby removing it from the remote
and local ijockout modes. Note that the above
remote and iocal commands are different from the
general HP-1B bus local and remote commands (Icl 7
and rem 7). Finally, in remote control it is peri-
odically desirable {0 reset the 8350A to a pre-
defined state, this is achievable with the Instrument
Preset function.

PROGRAM 1

P orem 7193dip "Remote'iste o o -
¢t rep 719511lo Pidse "Locsl Lockout"iste
i lcl 71%5dsp "Local iste .
3 wry P1%:"IF"5ste .

21323

PROGRAM 1 LEPLARATION
Line 0 Sets 8350A to remote, the 9825 displays
“Remote”, then stops program execution.

Line 1: Sets 8350A to remote and local lockout,
the 9825 displays “Local Lockout”, then
stops program execution.

Line 2: Sets 8350A to local, the 9825 displays
“lLocal”, then stops program execution.

Line 3: Sets 8350A to remote and performs an

Instrument Preset, then stops program
execution,

To verify and investigate the different remote
modes perform the following:

1. Press RESET ERASE A EXECUTE on the
9825, This erases the program memory.

Press INSTR PRESET on the 8350A,
Type in the above program.
Press RUN on the 9825,

With the 9825 displaying “Remote”, verify that
the 8350A REMote light is lit. From the front
panel, attempt to change the start frequency
and verify that this is impossible. Verify that the
Instrument Preset key and all other keys except
LCL are disabied. Now press the LCL key and
verify that the 8350A REMote lightis offand that
yvou can modify any of the sweep functions.

6. Press CONTINUE on the 9825. With the 9825
displaying” Local Lockout” verify that the 8350A
REMote light is again lit. Again attempt to
change the start frequency and perform an
instrument preset. Verify that this is impossible.
Now press the LCL key and verify that still no
action is taken.

7. Press CONTINUE on the 9825, With the 9825
displaying “Local” verify that the 8350A REMote
light is off. Also verify that all sweep functions
can now be modified via the front panel controls.

8. Press CONTINUE on the 9825, Verify that the
8350A has undergone an instrument Preset and
the REMote light is on. The Write {'wrt 719"
statement does two things, one it performs a
rem 719, and second it passes data to the
8350A.

woos W™

Note that the 8350A LCL key produces the same
result as programming ‘1l 719" or’lcl 7°. Be careful as
the latter command places all instruments on the
HP-IB in local state as opposed to the 8350A alone.
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EXAMPLE PROGRAM 2: Programming Funclions

To program any function on the 8350A the controller
must pass specific program codes and data to the
sweeper, The statement that allows this is the Write
(wrt) statement. The alphanumeric data string of the
write statement can be a concatenation of character
strings and/or variables, The data can be specific
codes, free field formatted data, or reference a
specific format (fmt) statement. For example, to
program the CW Frequency (CW), one program
code sequence is “CW”, followed by the frequency
in GHz, then “GZ". If the frequency is to be 7.555
GHz, then the string “CW7.555GZ" will suffice.
However if the frequency were to change then a
variable ‘'F’ could indicate the frequency in CHz and
the program string could be “CW",F“GZ", Using a
format statement also allows a specific number of
digits to be passed, thereby avoiding any unex-
pected round off errors.

NOTE

This program expects an 83580 Series Plug-in that
covers the frequency 7.555 GHz. If using a plug-in
that does not cover this frequency range then the
value in line 1 should be changed to an appro-
priate value.

PROGRAM 2

CWETL RS TIPSR L
Powrt TI9w " CHPLIBERE Y idsp 0 o
JUCW S TLSET GH R Er e

ent s "W Cin, GHZY = TR0

et MO =T Ty R GHz T

o4 wrt P19 O R GE et wE

I B L o e T F i P T
LB wry Tl iaFiete -4

xa- wa

PR

- %13247

Line 0:  Puts the 8350A into a predefined state via
instrument preset, then fixes data to 2
decimal places.

Line 1. Putsthe 8350Ain CW mode and programs
a CW frequency of 7.555 GHz, the 9825
displays “CW = 7.555 GHz", then stops
program execution.

Line 2: The 9825 displays “CW (in GHz) == 7", The
user is prompted to input a new CW
frequency value which is stored in the
variable ‘F.

Line 3: Print on the internal strip printer the
programmed CW freguency.

Line 4: Program the CW frequency using the
default data format, then go to line 2.

Line 5: Format statement #1 is set up for program-
ming the CW frequency with a T MHz
resolution.

Line 6: Program the CW frequency via format
statement #1, then go back 1o line 2.

The equipment setup is the same as the previous
example. Reset the 9825, erase the 9825 memory,
then type in the above program. Then perform the
following:

1. Press RUN: on the 9825. The 9825 displays
“CW = 7.555 GHz", The 8350A changes from
the instrument preset state of Start/Stop sweep
to a CW frequency of 7.555GHz.

2. Press CONTINUE on the 9825. The 9825 now
displays “CW (in GHz) =171". Type in a
new CW frequency {value in GHz), then press
CONTINUE

3. The 8350A will be programmed to the new CW
frequency with the new value printed on the
internal strip printer. The program jumps backto
step 2, above,

When inputting the CW frequency try several
values, each with a different number of digits after
the decimal point. Notice that the 8350A displays
the frequency to 3 decimal places {1 MHz frequency
resolution}. Values with better than 1T MHz fre-
qguency resolution are rounded to the nearest MHz
by the 8350A. However when the 9825 is reset all
numeric output data defaults to the'fxd 2" or fixed 2
decimal places format. Thus the 9825 rounds the
desired frequency to the nearest 10 MHz. To
change this free-field format to more decimal places
change the fixed format statement in line 0 to’fxd 5’
then re-run the program. Another approach is to
utilize the format statement to set the desired
number of decimal places. To use the format state-
ment in the program perform the following on the
9825:

Press STOP FETCH 4 EXECUTE
then DELETE LINE

This should delete line 4 from program #2 and allow
the use of lines 5 and 6 instead. Run the modified
program again and use the same steps for operation
as before. Now if the value inputted has a frequency
resolution greater than 1 MHz the 9825 does the
rounding instead of the 8350A. This is the preferred
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programming approach, Change the format state-
ment for 10 MHz frequency resolution and verify
the results from the 8350A frequency display.

Since a device select code address can be a variable
via the Device {'deVv’} statement, verify that this can
be used in the modified or original program #2 by
doing the following:

1. Insert before Line 0 a new line using the ‘dev’
command by:

Press STOP FETCH @ EXECUTE
Type ‘dev “SWP",719’
Press INSERTFEINE

2. Modify the write statement(s) by fetching the
necessary lines, then change the
'wrt 719 to  ‘wrt “SWP” " and
‘wrt 719.17 to  ‘wrt “SWP.1"

3. Re-run the modified program using the same
operation steps as above.

EXAMPLE PROGHAM 3: Setting Up A Typical Sweep

Typically the sweeper is programmed for the proper
sweep frequency range, sweep time, power level,
and marker freguencies for a test measurement.
This program sets up the sweeper for a general
purpose situation using several dedicated format
statements. Note that not all parameters need to be
reprogrammed every time.

NOTE

This program expects an 83500 Series Plug-in that
covers the frequency range of at least 3 to 7 GHz.
1f using a plug-in with a different frequency range,
change the valuesinlines 3, 8, and 9, to the appro-
priate values. If using an 86200 Series Plug-in,
then do not enter Line 6.

PROGRAM 3

PROGEARM 3 EXPLARMATION
Line 0: format statement for setting the Start and
Stop Sweep frequencies in GHz,

Line 1: Format statement for setting the Sweep
Time in milliseconds.

Line 2; Format statement for setting a Frequency
Marker by marker number and frequency
in GHz

Line 3: Format statement for setting the Output
Power Level in dBm.

Line 4: Preset the sweeper to a known state via

instrument preset and enable the internal
27.8 kHz Square Wave Amplitude
Modulation.

Line 5: Set a Start/Stop Sweep of 3.0 to 7.0 GHz.
Line 6: Set the Sweep Time to 50 msec.

Line 7: Set the Output Power Level to +10 dBm,
Line 8: Set Marker #1 to 4 GHz.

Line 9: Set Marker #2 to 6 GHz, then stops
program execution,

Set up the equipmentas shown in figure 2 by adding
the 8755C, the 180TRor 1827, the 11664, and atest
device like a 4 to 6 GHz Bandpass Filter, It is
important that the two rear panel connections from
the 8350Atothe8755C/182T are madeforaproper
CRT display. For the example measurement set the
following front panel controls:

On the 87550

Channe! 1:
Display ......... OFF {press all the display
push buttons so that they are out)

Channel 2:
Display .. .o B
dB/DIV . e 10 dB
Reference Level .................. —10 dB
Reference Level Vernier. . ...... ... ... OFF

On the 182T or 180TR:
Magnifier ... i X1
Display ..o INT

After connecting the equipment: reset the 9825,
erase the 9825 memory, then type in the above
program. Then run the program. The 8350A will
initiaily undergo an instrument preset which will set
the proper power leveling mode and sweep
blanking signals. Since the 8755C requires the RF
signal to be modulated at a 27.8 kHz rate, the
internal amplitude modulation is enabled. If usinga
4 to 6 GHz Bandpass Filter as the test device, the
CRT display should reflect the filter transmission
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Figure 2. Equipment Setup For Program 3

response over the 3 to 7 GHz range. Two frequency
markers of the Z-Axis Intensity dot variety are setto
4 and 6 GHz, hopefully within the passband or near

the 3 dB points. The setup can be modified by
changing the values in lines 5, 6, 7, 8, and/or 9, then
rerun the program.

EXAMPLE PROGRAM 4: Learning An Instrument State

Being able to save a specific instrument state is
helpful when it is needed several times in a test or
measurement procedure. The user could save the
instrument state by manuaily logging the important
sweep parameters such as frequency range, power
level, ALC modes, etc., then re-inputting them at the
appropriate time. A somewhat simpler approach is
to save the instrument state in one of the 8350A
internal storage registers, then recall it when needed.

However, this is nota permanentsolution unless the
8350A Non-volatile Memory option (Option 001} is
used. A more permanent solution is to use the
Output Learn String function of the 8350A so that
the 9825 can learn then store a data string that
describes the present instrument state on a tape
cartridge or in its’ internal memory. Once an
instrument state is stored or learned, the 8350A can
then be restored to that state using the Input Learn
String function. The power of these instrument
Learn/Teach functions are demonstrated by the
following program usng the 9825 fast data transfer
function.

PROGRAM 4

mmwmmhwmg&
RSN AR e

#23821

voodim ﬂ#[ztﬁ) . _ :
buf “Learn” 55553 o AR
CWrd 719 IPMDI :Icl ?E?astp o
Wrt 719 0L :
Ctfe 7199 Leurn ;9@ o
Cifordsds Lsarn"}"~isana +&
583E159@1¢ﬂ$ :

e TR

;wrt ?19: IL &R$

stpo

PROGRAN

Line O:

Line 1;

Line 2:

4 4 FRPLAMETION;

Set the length of the A$ string to 116
characters.

Set up an 1/O buffer named “Learn” that
uses the string A$ for data storage. The
buffer type selected is a byte data, fast
read/write buffer.

Set the 8350A to a predefined state via
instrument preset and enable the square
wave modulation, Return the 8350A to
local control, then stops program execution.
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Line 3: Program the 8350A to output the Learn

String.

line 4: Transfer the Learn String information into
the 9825 data buffer specifying to transfer

only 90 characters.

Line 5; Checkthe status of the bufferto determine
if the transfer is complete. If it is not, then

keep checking the buffer status.

Line 6: Extract the Learn String information from

the buffer by removing the buffer pointers
and re-save only the Learn String in AS.

Line 7:
Line 8:

Stops program execution,

Program the 8350A to accept a new Learn
String, then send the new Learn String to
the 8350A,

Line 9: Stops program execution.

EXAMPLE PROGEAM 5

Setup the equipmentas in example 3 using the CRT
display to verify the sweep settings. Note that the
original equipment setup can also be used with the
8350A front panel indicators used for verification.
Reset the 9825, erase the 9825 memory, then type
in the above program, Run the program. The 8350A
will undergo an instrument preset, enable the square
wave modulation, then return to local front panel
control. Then perform the following:

1. Adjust the 8350A to a preferred instrument
state, then press CONTINUE on the 9825.

2. Turnthe 8350Aline power off. Waitfive seconds
then turn the 8350A power back on. Press
INSTR PRESET on the 8350A.

3. Press CONTINUE on the 9825, Verify on the
CRT display and/or the 8350A that the original
instrument state has been restored.

e O3 A Punetion

While the 8350A Learn String enables the user to
completely save a string of characters that define
the present instrument state, the information is
densely packed and encoded to save memory space.
If the user wishes to determine the actual value ofa
specific parameter, say the Start Frequency, itwould
require a tedious process to extract a numeric value
from several characters within the Learn String. An
gasier approach is to use the Quiput Interrogated
Parameter function of the 8350A. With this function
the 2825 instructs the 8350A to output the present
numeric value of a specified function. Any function
that has a numeric value associated with it (except
Step Size) can be interrogated. Note that if the
parameter is not presently active, the 8350A uses a
computed value or its previous value. The following
program demonstrates the capability of the inter-
rogate function.

PROGRAM 5

@r wrt FI9CIPMOLYSTC ?1935%#
P et P19 ORFRYired 719A

ioprt "3t¢r_% Frea;‘sﬂx_les
3¢ wrt 719 OPFE” sred'?IQéB-

fert "Stop Frea =";B/le6 -

S5t owry 719s0PST” sred TLGsT
€1 pry "St}}eep Time =",18807
TR GLR
¥17982

B OEEFLAMATION

Line 0: Set the 8350A to a predefined instrument
state via instrument preset and enable the
square wave modulation. Return the 8350A

to local control, then stop program
execution.

Line 1: Program the 8350A to output the present
value of the Start Frequency. Read the
value into the 9825 and store it in the

variable ‘A’

Line 2: Printontheinternal strip printer the present

value of the Start Frequency in MHz.
Line 3. Program the 8350A to output the present
value of the Stop Frequency., Read the
value into the 9825 and store it in the

variable ‘B,

Line 4:  Print ontheintemal strip printer the present

value of the Stop Frequency in MHz.

Line 5: Program the 8350A 1o output the present
value of the Sweep Time. Read the value
into the 9825 and store it in the variable 'T'.
Line 6: Print ontheinternal strip printer the present
value of the Sweep Time in milliseconds.

Line 7: Stops program execution,

Set up the equipment as in example 3 using the
analyzer's CRT display to verify the sweep settings,
Note that the original equipment setup can also be
used with the 8350A front panel indicators used for
verification. Reset the 9825, erase the 9825 memaory,
then type in the above program. Run the program.
The 8350A willundergo an instrument preset, enable
the square wave modulation, then return to local
front panel control. Then perform the foliowing:
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1. Adjust the 8350A to a preferred instrument
state using the Start Frequency, Stop Freuency,
and Sweep Time controls.

2. Press CONTINUE on the 9825.

GRAM 6: A Stepped CW Sweep

3.  Thepresentvalues ofthe Start Frequency, Stop
Freguency, and Sweep Time are sequentially
interrogated and then printed on the internal
strip printer of the 9825,

Present automatic measurement systems typically
make measurements at a sequence of CW test
frequencies instead of analog sweeping the fre-
guency range of interest. If swept, the measurement
data taking machine would need to sample the RF
signal at a very fast rate to maintain accurate
frequency information, too. This is typicaily not
accomplished. Stepped CW sweeps can be accom-
plished in several ways with the 8350A:

1. Program sequential CW test frequencies,

2. Program the frequency sweep range then
enable the manual sweep mode. Perform a
stepped manual sweep by repetitively pro-
gramming the step up/increment function.

3. Program the CW frequency to the start fre-

auency, the Step Size to an appropriate value,
then repetitively program the step up/incre-
ment function.

Considering the speed of programming the above
approaches, the third is the most efficient time wise.
This program illustrates a stepped sweep using this
approach.

PROGRAM 6

Wy ?19: IRMpE ol :
Cent. "Start Frea fﬁHz)-n 2R
gnt ’Stop Frea {GHzY¥ ATT B
ent. - "Ster Size <GHZ) a1y
(B-R>/C+D i

wry 719y! CNSS G’ GZ
Wrt. 718y "CH" s A G20
for I=ito- B

wrt 7i9srup” ,mﬁzt 2e
91 mext I:qta -3
#21498

——

wwmm&mm#@

*B MK ED AR ON AN A% NR. AR

e BT AE B & W
FROGEAR & BX

Line 0: Setthe 8350A to a predefined instrument
state and enable the sguare wave

modulation.

The 9825 displays “Start Freq (GHz2) = 17,
input prompts for start frequency of the
sweep. Store it in the variable ‘A",

The 9825 displays “Stop Freq (GHz) = 7",
input prompts forthe stop frequency of the
sweep. Store it in "B,

Line 1:

Line 2;

The 9825 displays “Step Size (GHz) = 77,

Line 3:
input prompts for the step size of the
sweep. Store it in 'C".

Line 4: Determine the number of frequency steps
in sweep, store in'D’,

Lire 5: Set the CW Step Size,

Line 6;: Setthe CW freguency to the start frequency
value,

Line 7. Iterate the CW step ‘DY times.

Line 8: Program the Step Increment/Up function,
then wait 20 msec for settling.

Line 9. Continue step iteration, then go to line 6,

The equipment setup is the same as in the previous
example. Reset the 9825, erase the 9825 memory,
then type in the above program. Run the program,
The 8350A will undergo an instrument preset and
enable the square wave modulation, Then perform
the following:

1. The 9825 will display "Start Freq (GHz) = ?".
Answer this prompt by inputting the desired
Start frequency (value in GHz) of the sweep,
then press CONTINUE

2. The 9825 will display “Stop Freg {(GHz) = ?".
Answer this prompt with the desired Stop
frequency (in GHz) of the sweep, then press
CONTINUE

3. The 9825 will display “Step Size (GHz} = 7",
Answer this prompt with the desired Step size
{in GHz) of the sweep, then press CONTINUE

4. The 8350 CW frequency will be programmed o
the Start frequency of the sweep selected. Then
the CW frequency is repetitively incremented
by the step size vaiue. The sweep is then
restarted after reaching the stop frequency.

To stop the program press STOP or RESET.

Part of the time involved in changing CW fre-
guencies is updating the numeric LED display. This
time can be reduced by blanking the numeric
display via the Display Update On/Off function.
This can be implemented by modifying line 0 to: wrt
719, “iPMD1DUG". Re-run the modified program.


https://www.manualsplus.com/

EXAMPLE PROGRAM 7: Using Service Requests, Status Byles, and Request Mask

Certain error conditions of the B8350A can be
detected by the 9825 so that corrective action can
be taken. Examples of some detectable error condi-
tions are RF power unleveled, numeric data entry
cut of range, and line power failure. If an error
condition exists, the user can instruct the 8350A to
request service from the 9825 by initiating a Service
Request (SRQ). The 9825 can detect whether an
SRQ has taken place on the bus by analyzing bit 7
(see note) of the Status Byte of the 98034A HP-1B
Interface. Two modes are available for analyzing the
98034A Status Byte: 1) periodically read the Status
Byte, or 2) enable bit 7 to interrupt the program
when it is set. In either case, once it is determined
that the 8350A has requested service, the specific
error condition(s) can then be determined by
reading and analyzing the Status Bytes of the 8350A,
The 8350A has two Status Bytes, each consistingof 8
bits with each bit indicating the present status of a
particular function or condition. See Table 1 for a
complete description of the conditions associated

with each Status Byte bit. The user can analyze these
Status Bytes for every SRQ, or more simply, instruct
the 8350A to issue an SRQ only if a specific set of
error conditions exists. The set of conditions is
determined by a numeric value passed by the
Request Mask function. This numeric value is
generated by summing the decimal values of each
Status Byte bit to be checked. This program demon-
strates the capability of the SRQ and Status Bytes to
detect an error condition.

NOTE

This assumes that the status bits are numbered 0
thru 7 with the least-significant bit being number
0. Other references may assume that the bits are
numbered 1 thru 8 with the least-significant bit
being number 1.

If using an 86260 Series Plug-in, the Status Bytes
can provide only limited information. Table 1

indicates which Status Byte funciion/bits are
usable,

Table 1. 8350A Status Byte Descriptions

STATUS BYTE (#1)

*Bit/Functions not usable with 86200 Series Plug-ins and 11869A Adapter,
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PROGRAM 7
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PROGEARM 7 FRPLAMNATION
Line 00 Clear the status of the HP-IB and the

Line 1:

Line 2:

Line 3:

Line 4:

Line 5;

8350A. Preset the 8350A to a predefined
instrament state and enable the square
wave modulation.

Indicate that if an interrupt from the
98034A HP-IB Interface is received that
program execution will branch to the
interrupt service routine located at the line
labelled “SRQ",

Enable the controllerto acceptaninterrupt
from the 98034A if bit 7 (decimal value
128} is set.

The 9825 displays “CW Freq (GHz) = 77,
input prompis for the desired CW fre-
qguency value in GHz. Store it in the
variable 'F'.

Setthe CW frequency as determined by F',

Wait 100 milliseconds to allow the 8350A
to interrupt.

Line 6: Go to line 3.

Line 7: Location of the interrupt service routine.
Read the Status Byte of the 8350A and
store it in ‘A",

Line 8: Checkbit 6 of the 8350A Status Byteto see
if it generated the SRQ, gotoline 12 if not.
tine 9: Check bit 0 of the 8350A Status Byte for a
Parameter Value Altered error indication.
Print on the internal strip printer “Value
Altered” if one exists.

line 10: Check bit 5 of the 8350A Status Byte for a
Syntax error, Print on the internal strip
printer “Syntax Error” if one exists.

Line 11: Clear the 8350A status to enable another

SRQ.

Line 12: Re-specify and re-enable interrupts from

bit 7 of the 98034A, return from the inter-

rupt service routine to the main program,

The egquipment setup is the same as the previous
example. Reset the 9825 memory, then type in the
above program. Run the program. The 8350A will
undergo an instrument preset and enable the
square wave modulation. The 9825 then displays
“CW Freq (GHz) = 7", Answer this prompt by
inputting the desired CW frequency in GHz, then
press CONTINUE. Verify that the 8350A CW
frequency has been properly programmed, Try
several values that are out of range of the plug-in's
frequency limits and verify that an error message
was printed on the strip printer. The program
repeats the above input prompt. To stop the
program press -STOP. or RESET.

T NOTE

For Program 7 to function properly, change line 0 to:
0: cli7; clr 719; wrt 719, “IPMDTRM™ & char (97).
This change enables status bit B {SRQ on Syntax
Error} and bit 0 {SRQ on Numeric Parameter Altered

to Default Value}.
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HE1B PROGRAM CODES

CODE DESCRIPTION CODE DESCRIPTION
AKm Amplitude Marker On/Off MZ MHz
ALmn Alternate Sweep On/Off MO Marker Off
Al fnternal Leveling M1 Marker #1
A2 External Crystal Leveling M2 Marker #2
A3 External Power Meter Leveling M3 Marker #3
BK Backspace M4 Marker #4
CAm Amplitude Crystal Marker On/Off (83522/ M5 Marker #5
83525 Only) NT Network Analyzer Trigger (8410B)
CF Center Frequency OA Output Active Parameter
Cim Intensity Crystal Marker On/Off (83522/| Output Learn String
83525 Only) OM Output Mode String
W CW Frequency oP Output Interrogated Parameter
C1 1 MHz Crystal Marker Frequency (83522/| (g Output Status Bytes
83525 Only) OX Qutput Micro Learn String
C2 10 MHz Crystal Marker Frequency {83522/
PL Power Level
83525 Only)
C3 50 MHz Crystal Marker Frequency (83522/| PSm Power Sweep On/Off
83525 Only) RCn Recall Register
C4 External Crystal Marker Frequency {83522/ RFfm RE Power On/Off
83525 Only) RM Service Request Mask
DF Delta F Frequency Span RS Reset Sweep
DM dBm SC Seconds
DN Step Down/Decrement SH Shift Function
DPm Display Blanking On/Off Sim Slope On/Off
DUm Display Update On/Off SM Manual Sweep
E Exponent Power Of 10 S5 Step Size
FA Start Frequency ST Sweep Time
FB Stop Frequency SVn Save Register
FIm CW Filter In/Out SX External Sweep
GZ GHz T5 Take Sweep
H7 Hz T1 Ir'aternai Swee;_) Trigger
. T2 Line Sweep Trigger
L Input Learn String T3 External Sweep Trigger
IP Instrument Preset T4 Single Sweep
IX Input Micro Learn 5String
K7 KHiz up Step Up/Increment
MC Marker To Center Frequency VR CW Vernier
MDm Square Wave Amplitude Modulation
On/Off
MO Marker Off
MPm Marker 1-2 Sweep On/Off
MS Milliseconds 0—9 + — Acceptable Numeric Data
NOTES
1. Program codes of the form “XXm" use “m” to turn the function On or Off (1 or 0). For the storage register
functions the “n” is 1 through 9.
2. The 8350A ignores spaces, plus signs, negative signs {except for vernier, ofiset, and power values), and any
unexpected characters. Program codes can be upper or lower case alpha characters.

For more information, call your lecal HP Sales Gifice o nearest Regional Dffice: Eastern {201} 265-5000; Midwestern (317) 255-0800; Southern (404) 855-1500; Westam (213}
470-7500; Canadian (416} 6789430, Ask the operater for instrument sales. Or write Hewlell-Packard, 1501 Page Mili Road, Palo Allp, CA 94304, In Europe: Hewletl-Packard
A, 7, rue du Befs<u-Lan, PO, Box, CH 1217 Maeyrin 2, Geneva, Switzerland. In Japan: Yokogawa-Hewlett-Packard Lid., 28-21, Takaide-Higashi 3-chome, Suginamishu, Tokyo 168.

5952-2302

Printed in U.S. A,
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OCTOBER 1980

Introductory Operating Guide
for the HP 8350A Sweep Oscillator
with the HP 9835A Desktop Computer

INTRODUCTION

This programming note is a guide to the remote
operation of the HP 8350A Sweep Oscillator and
approptiate MP 83500 Series Plug-in using the HP
9835A Desktop Computer. Included in this guide
are the system connections for remote operation
and several example programs with descriptions of
each step.

The 8350A is fully compatibile with the Hewlett-
Packard Interface Bus (HP-1B). When used with a
controller such as the 9835A, complete control of
the sweep mode, frequency limits, frequency
markers, power level, and all other front panel
controls can be achieved.

REFEREWCE INFORMATION

For further information on the HP Interface Bus, the
following reference should prove helpful:

# Condensed Description of the Hewlett-Packard
Interface Bus (HP Literature No. 59401-90030).

Complete reference information on the 8350A can
be found in the 8350A Sweep Oscillator Operating
and Service Manual (HP Part No. 08350-90001). For
information on operating the 9835A the following
references are available:

® 9835A Operatingand Programming Manual {(HP
Part No. 09835-30000).

® 9835A /0O ROM Programming Manual (HP Part
No. 09835-90060).

FOUNPMENT RECUIRED

To perform all the example programs described in
this programming note, you will need the following
equipment and accessories:

1. HP 8330A Sweep Oscillator with any HP 83500
Series Plug-in. Note that an HP 86200 Series
Plug-inwiththe HP 11869A Adapter can be used
but all references to power level and power
control are not applicable.

2, HP 9835A Desktop Computer with:
a. HP 98332A 1/0O ROM (actually 4 ROM's)
b. HP 98034A Revised HP-1B Interface Card/
Cable

@HEWLETT-PACKARD CO. 1980

PACKARD
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NMOTE 2. Verifythatthe ROM's are installed inthe 9835A.
If not, then install the ROM’s in an unused ROM
The following equipment is not required for the drawer then insert the drawer in one of the front
programs to function but rather for a visual panel siots of the 2835A.
display of the 8350A functions.
3. Installthe 98034A Interface Card into oneofthe
3. HP 875585 Frequency Response Test Set with: rear panel slots of the 9835A.
a. HP 8755C Swept Amplitude Analyzer
b. HP 180TR or 1827 Display Unit 4. Verify that the rotary switch on top of the
c. HP 11664A or 116648 Detector 98034Aissetto’ 7" Ifnotthensetitto”7" since
d. Two 120 cm.(4 ft.) cables (HP 11170C type). this isthe select code for the interface card forall
programs found within this guide.
or any appropriate Oscilloscope with Crystal/
Schottky Detector, Attenuator, and BNC Cabling. 5. Connect the 24-pin HP-IB connector of the
98034Ato the rear panel HP-1B connector of the
4. Any test device over the frequency range of the 8350A. This connector is tapered to insure
83500 Series Plug-in. proper connection,
SET-LIP CAUTION
Do not attempt to mate black metric threaded
Figure 1 shows the system connection and switch screws on one connector with silver English
settings for the 98034A Interface and the 9835A threaded nuts on another connector, or vice-
Desktop Computer. The following procedure com- versa, as damage may resuli, A metric conversion
pletes the setup: kit which will convert one cable and one or two
instruments to metric hardware is available by
1. Turn off the power to the 9835A. ordering HP Part No. 5660-0133.
HP INTERFACE BUS : :
98034A

8350A/83500 PLUG-IN

b1 1) 1 Tr T W9

9835A

—

=
Lo = ey rm”,;%a
— A

Do a0 ooon O
MOoD e oonc G

100414

[EInjuss ['3}
CGOOINDON0Nooon aanon

g
(
poooooeooron o
{
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AODDNoGooorTD DO0on
slsfelate
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Figure 1. System Connection
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6. All programs within this guide expect the 8350A
HP-1B address to be decimal 19. The 8350A HP-
IB address switches are located inside the in-
strument and are factory preset to decimal 19.
To execute a front panel ‘Set HP-1B Address’
which will display the present HP-1B address:

Press SHIET LCE

The FREQUENCY/TIME display willindicate the
present decimal address. To reset the number if
19 is not displayed:

Press i1 9 GHz

This HP-IB address will remain in effect until the
instrument is powered off since the internal
address switches are read at power on {unless
8350A Option 001 Non-volatile Memory is
used). Since Example 4 requiresthe 8350Ato be
powered off then on, the internal address
switches shouid be reset to 19 if necessary.

CHECK-GUT

Turn on the 9835A and the 8350A. The 9835A
should undergo an internal memory test then
display “9835A READY FOR USE” on the CRT
display. The 8350A should also undergo a turn-on
self test consisting of the red LED numeric displays
being blanked and all yellow indicator LED’s on,
then the 8350A sweep controls are set to the
instrument preset state: Start/Stop Sweep over the
entire plug-in frequency range, fastest sweep time
for plug-in used (typically 10 milliseconds), and
maximum leveled output power for the plug-in, i
the 8350A fails the power-up self test an error
message will be displayed in the far left LED display.
Check section 8 of the 8350A Operating and Service
Manual for error message decoding and diagnostics.

To verify that the HP-IB connections and interface
are functional perform the following on the 9835A:

1. Press CONTROL STOP {(or RESET )
2. Type 'REMOTE 719’
3. Press EXECUTE

Verify that the REM light on the 8350A is lit. If this
fails, verify that the 98034A select code switch is set
to “7"”, the 8350A address switches are set to “19”,
and the interface cable is properly connected.

If the 9835A display indicates an error message, it is
possible that the above remote message was typed
in incorrectly or the ROM's are not properly
installed, 1f the 9835A accepts the remote state-
ment and the display is clear but the 8350A REM
light does not turn on, you could have a defective
98034A or 8350A. Perform the operational checks
as outlined in the respective Operating and Service
Manuals to find the defective device,

PROGRAMMING EXAMPLES

The following sample programs show the varicus
ways of controlling the 8350A, In remote control
situations the 8350A Sweep Oscillator can interact
with the system HP-1B controller in two basic ways:

1. Listen Mode”: The 8350A listens to the
control commands as to modifying the present
instrument state. This effectively commands the
8350A to do a specific event much like settinga
front panel function,

2. "Talk Mode’”: The 8350A informs the
controller of the present instrument state with a
numeric value or a string of characters. This
effectively allows the usertointerrogate or leamn
any 8350A function,

Each programming example is structured using the
following format:

1. Ageneral description of the functions exercised.
2. The program listing.
3. An explanation of each program line.

4. Detailed instructions for operating the program.

EXAMPLE PROGRAM 1. Remele, Local, Local Lockowt, and instrument Preset

Before programming the 8350A for different sweep
functions, the user should be aware of the extent of
remote contrel that can be used. The Remote
Enable (REMOTE} command sets the 8350A into
remote control from the local (manual) mode. In
remote the 8350A will perform only as its functions
are programmed. However if the LCL button is
pressed, the 8350A will return from the remote state

to local control. To prevent this from occurring the
Local Lockout ({LOCAL LOCKQUT) command
disables all front panel controls, specifically the
“Local” key. The Go To Local {{LOCAL") command
will return the 8350A to front panel control thereby
removing it from the remote and local lockout
modes. Note that the above remote and local
commands are different from the general HP-1B bus
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local and remote commands ((LOCAL 7' and
'REMOTE 7'}. Finally, in remote control it is peri-
odically desirable to reset the 8350A to a pre-
defined state, this is achievable with the Instrument
Preset function.

PROGRAM 1

PROGRAM T EXPLARATION:

Line 10: Sets 8350A o remote.

Line 20: The 9835A displays “Remote”.

Line 30: Temporarily stops program execution,
Line 40: Sets 8350A to remote.

Line 50: Sets local lockout mode.

Line 60: The 9835A displays “Locai Lockout”.
Line 70: Temporarily stops program execution,
Line 80: Sets 8350A to local.

Line 90: The 9835A displays “Local”.

Line 100: Temporarily stops program execution,

Line 110: Sets 8350A to remote and performs an
Instrument Preset.

Line 120: Stops program execution,

To verify and investigate the different remote
modes do the following:

EXAMPLE PROGRAM 2: Programming Funclions

1. Press CONTROL STOP, SCRATCH , A ,

program memory,

Press INSTR:PRESET on the 8350A,
Type in the above program.

Press RUN on the 9835A.

With the 9835Adisplaying”” Remote”, verify that
the 8350A REM light is lit. From the front panel,
verify that the start frequency cannot be
changed. Verify that the INSTR PRESET key and
all other keys except LCL are disabled. Now
press the LECE key and verify that the 8350A REM
light is off and that you can modify any of the
sweep functions.

6. Press CONTINUE on the 9833A. With the
9835A displaying “Local Lockout” verify that the
8350A REM light is again lit. Again attempt to
change the start frequency and perform an
instrument preset. Verify that this is impossible.
Now press the LEL key and verify that still no
action is taken.

7. Press CONTINUE on the 9835A. With the
9835A displaying “Local” verify that the 8350A
REM light is off. Also verify that all sweep
functions can now be modified via the front
panel controls.

8. Press CONTINUE onthe 9835A, Verify that the
8350A has undergone an Instrument Preset and
the REM lightis on. The Output (OUTPUT 719)
statement does two things, one it performs a
'"REMOTE 719, and second it passes data to the
8350A.

Note that the 8350A LCL key produces the same
result as programming 'LOCAL 719" or’ LOCAL7". Be
careful as the latter command places all instruments
on the HP-IB in local state as opposed to the 8350A
alone.

To program any function on the 8350A the con-
troller must pass specific program codes and datato
the sweeper. The statement that allows this is the
Qutput {OUTPUT') statement. The alphanumeric
data string of the output statement can be a
concatenation of character strings and/or variables.
The data can be specific codes, free field formatted
data, or reference a specific image (IMAGE’) state-
ment, For example, to program the CW Frequency

(CW), one program code sequence is “CW", the
frequency in GHz, “GZ", If the frequency is to be
7.555 GHz, then the string “"CW7.555GZ" will
suffice. However if the frequency were to change
then a variable ‘'F’ could indicate the frequency in
GHz and the program string could be "CW" ,F,"GZ".
Using an image statement also allows a specific
number of digits to be passed, thereby avoiding any
unexpected round off errors,
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NOTE

This program expects an 83500 Series Plug-in that
covers the frequency 7.555 GHz. i{ using a plug-in
that does not cover this frequency range then the
value in lines 3¢ and 40 should be changed to an
appropriate value.

PROGRAM 2

19 OUTRUT ?;g;uw;(-
R FIHED 20

3 QUTFPUT, 7igpe au 5550z :

4§ DIGF "rw = 7,555 Gaz";

b3 FROSE - R
£6  INFUT "CH (in GHzd = CAS
TELOPRINT “LW= *jFi* GHz* o

BE DUTRUT “id,iLH"“F RGEY L
ETs uﬁ?ﬂ G : S

168 IWMAGE *0W°,DD. nnn TEE

119 QUTPUT Ti3 UEIHG 1&@ Foooo

124 uU?G o@

PROGEAM & EXPLAMATIORN:
Line 10: Puts the 8350A into a predefined state
via instrument preset.

Line 20: Fixes numeric data output to 2 decimal
places.
Line 30: Puts the 8350A in CW mode and pro-

grams a CW frequency of 7.555 CHz.
Line 40: The9835Adisplays”"CW =7.555 GHz".
Line 50: Tempeorarily stops program execution.

Line 60: The 9835A displays “CW (in GHz) =17".
The user is prompted toinputanew CW
frequency value which is stored in the

variable 'F.

Line 70: Printonthe CRTdisplaythe programmed
CW frequency.

Line 80: Program the CW frequency using the

default data format.
Line 90: Go to line 60.

Line 100: Image statement is set up for program-
ming the CW frequency with a 1 MHz

resolution.

Line 110: Program the CW frequency via image
statement in line 100,
Line 112: Go to line 60.

The equipment setup is the same as the previous
example. Reset the 9835A, scratch the 9835A
memory, then type in the above program. Then do
the following:

1. Run the program. The 9835A displays “CW =
7.555 GHz". The 8350A changes from the
instrument preset state of Start/Stop sweep toa
CW frequency of 7.555 GHz.

2. Press CONTINUE on the 9835A. The 9835A
now dispiays “CW (in GHz) =1?". Type in a new
CW frequency (value in GHz), then press
CONTINUE.

3. The 8350A will be programmed to the new CW
frequency with the new value printed on the
CRT display. The program jumps back to step (2)
above.

When inputting the CW frequency try several
values, each with a different number of digits after
the decimal point. Notice that the 8350A displays
the frequency to 3 decimal places (1 MHz frequency
resolution). Values with better than 1 MHz fre-
guency resolution are rounded to the nearest MHz
by the 8350A. However when the 9835A is reset all
numeric output data defaults to the 'FIXED 2’ or
fixed 2 decimal places format. Thus the 9835A
rounds the desired freguency to the nearest 10
MHz. To change this free-field format to more
decimal places modify the fixed format statement in
iine 20 to'FIXED 5" then re-run the program. Another
approachis to utilize the image statement to set the
desired number of decimal places. To use the image
statement in the program, do the following on the
9835A:

Press STOP
Type ‘DEL 80, 90’
Press EXECUTE.

This shouid delete lines 80 and 90 from program #2
and allowthe use of lines 100, 110, and 120 instead.
Run the modified program again and use the same
steps for operation as before. Now if the value
inputted has a frequency resclution greater than 1
MHz the 9835A does the rounding instead of the
8350A. This is the preferred programmingapproach.
Change the image statement for 10 MHz frequency
resolution and verify the results from the 8350A
frequency display.

Since a device select code address can be a variable,
verify that this can be used in the maodified or
original program #2 by doing the following:

1. Insert before Line 10 anew line with the variable
'Swp’ by:
Praess STOP
Type '5 Swp=719’
Press STORE.
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2. Modify the output statement(s) by editing the
necessary lines and changing the
'CUTPUT 719 to "OUTPUT Swp’ and
‘OUTPUT 719 USING 100’ to
'OUTPUT Swp USING 100"

3. Re-run the modified program using the same
operation steps as above.

EXAMPLE PROGRAM 3: Setting Up A Typical Sweep

Typically the sweeper is programmed for the proper
sweep frequency range, sweep time, power level,
and marker frequencies for a test measurement.
This program sets up the sweeper for a general
purpose situation using several dedicated image
statements. Note that not all parameters need to be
reprogrammed every time,

NOTE

This program expects an 83500 Series Plug-in that
covers the frequency range of at least 3 to 7 GHz,
if using a plug-in with a different frequency range,
change the values in lines 60, 90, and 100, {o the
appropriate values. If using an §6200 Series Plug-
in then do not enter line 70.

PROGRAM 3

FROGEAM 3 EXPLANATION:

Line 10: image statement for setting the Start
and Stop Sweep frequencies in GHz.

Line 20: Image statement for setting the Sweep
Time in milliseconds.

Line 30: Image statement for setting a Frequency
Marker by marker number and frequency
in GHz.

Line 40: Image statement for setting the Output
Power Level in dBm.

Line 50: Presetthe sweeper to a known state via
instrument preset and enable the inter-
nal 27.8 kHz Square Wave Amplitude
Modulation.

Line 60: SetaStart/StopSweepof3.0to7.0GHz

Line 70: Setthe QutputPowerlevelto+10dBm.
Line 80: Setthe Sweep Time to 50 milliseconds.
Line 90: Set Marker#1 to 4 GHz.

Line 100: Set Marker#2 to 6 GHz.

Line 110: Stop program execution,

Set up the equipment as shown in Figure 2 by
adding the 8755C, the 180TR or 1827, the 11664,
and atestdevice like 24 to 6 GHz Bandpass Filter. It
is important that the two rear panel connections
from the 8350A to the 8755C/182T are made for a

proper CRT dispiay. For the example measurement
set the following front panel controls:

On the 8755C;

Channel 1:
Display..... OFF (press all the display push
buttons so that they are all out)

Channel 2:
Display.......... oo o B
dB/DIV 10 dB
Reference Level ... .. ... ... —10 dB
Reference Level Vernier ............ OFF

On the 1827 or 1807TR;
Magnifier ..o e X1
Display oo INT

After connecting the equipment: reset the 9835A,
scratch the 9835A memory, then type in the above
program. Then run the program. The 8350A will
initially undergo an instrument preset which will set
the proper power levelingmode and sweep blanking
signals. Since the 8755C requires the RF signalto be
modulated ata 27.8 kHz rate, the internalamplitude
modulation is enabled. If using a 4 to 6 GHz
Bandpass Filter as the test device, the CRT display
should reflect the filter transmission response over
the 3 to 7 GHz range. Two frequency markers of the
Z-Axis Intensity dot variety are set to 4 and 6 GHz,
hopefully within the passband or near the 3 dB
points. The setup can be modified by changing the
valuesinlines 60,70, 83,90, and/or 100, then re-run
the program.
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9835A 8350A
GESKTOP COMPUTER

SWEEP OSCILLATOR

8755C/182T SWEPT
AMPLITUDE ANALYZER

POS ZBLANK

880324

SWEEP QUT/iN
{FRONT 08 REAR)

iy

DEVICE
UNDER TEST

11654
DETECTOR

=

Figure 2. Equipment Setup For Program 3

EXAMPLE PROCRAM 4: Learning An lnstrument $late

Being able to save a specific instrument state is
helpful when it is needed several times in a test or
measurement procedure. The user could save the
instrument state by manually logging the important
sweep parameters such as frequency range, power
level, ALC modes, etc,, then re-inputting them at the
appropriate time. A somewhat simpler approach is
to save the instrument state in one of the 8350A
internal storage registers, then recall it when needed.
However, this is not a permanent solution
untless the 8350A Non-volatile Memory option
(Option 001) is used. A more permanent solution is
to use the Output Learn String function of the 8350A
50 that the 9835A can learn then store a data string
that describes the present instrument state on a
tape cartridge or in its’ internal memory. Once an
instrument state is stored or learned, the 8350A can
then be restored to that state using the Input Learn
String function. The power of these instrument
Learn/Teach functions are demonstrated by the
following program using the 9835A fast data transfer
function.

PROGRAM 4

PROGERAM 4 EXPEAMATION:

line 10: Define the first element in any array to
be at index number 1.

line 20: Set the length of the A$ string to 100
characters.

Line 30: Setthe 8350A to a predefined state via
instrument preset and enable the square
wave modulation,

Line 40: Return the 8350A to local control.

Line 50: Temporarily stops program execution.

Line 60: Program the 8350A o output the Learn
String.

Line 70: Read the Learn String into the 9835A
using a byte fast handshake transfer of
90 string characters ignoring the line
feed as the string terminator. Store the
90 character Learn String in A$.

Line 80: Temporarily stops program execution.

Line 90: Program the 8350A to accept a Learn

String, then send the new Learn String to
the 8350A.

Line 100: Stop program execution.

Setup the equipment as in example 3 using the CRT
display to verify the sweep settings. Note that the
original equipment setup can also be used with the
8350A front panel indicators used for verification.
Reset the 9835A, scratch the 9835A memory, then


https://www.manualsplus.com/

type in the above program. Run the program. The
8350A will undergo an instrument preset, enable
the square wave modulation, then return to local
front panel control. Then perform the following:

1. Adjust the 8350A to a preferred instrument
state, then press CONTINUE on the 9835A.

B 4.“ THE [ HEDERDSRSTER R B4 :"J o S
MAPLE PROGRAM 5 Interrogs

2. Turnthe 8350Aline power off. Wait five seconds
then turn the 8350A power back on. Press
INSTR PRESET on the 8350A,

3. Press CONTINUE onthe 9835A. Verify on the
CRT display and/or the 8350A that the original
instrument state has been restored.

While the 8350A Learn String enables the user to
completely save a string of characters that define
the present instrument state, the information is
densely packed and encoded to save memory
space. If the user wishes to determine the actual
value of a specific parameter, say the Start Fre-
guency, itwould require a tedious process to extract
a numeric value from several characters within the
Learn String. An easier approach is to use the Qutput
Interrogated Parameter function of the 8350A. With
this function the 9835A instructs the 8350A to
cutput the present numeric value of a specified
function. Any function that has a numeric value
associated with it can be interrogated. Note that if
the parameter is not presently active, the 8350A
uses a computed value or its previous value. The
following program demonstrates the capability of
the interrogate function.

PROGRAM 5

19 OUTPUT 719; " IPMDL”

o3 LECAL Yie o 0

36 PALSE. _ IR

48 OUTPUT T19; QFFRY

SECOENTER Yiwim o o

B8 PRINT “Start Freg = ";A<1E6; " HHz"
TE O QUTPUT TieivORFEC i :
28 ENTER 7i9:E : Do

98 PRINT "Stop Freg = ";E/$E€;" MHz®
188 OUTFUT 719 "0FST" .

118 ENTER 71937 _

128 PRINT "Sweep Tims = ";19085T;" szsc”
138 END I

FROGRAM 5 FXPLARATION:

Line 10: Set the 8350A to a predefined instru-
ment state via instrument preset and
enable the square wave modulation.

Line 20: Return the 8350A to local control.

Line 30: Temporarily stops program execution.

Line 40: Program the 8350A to output the
present value of the Start Frequency,

Line 50: Readthevalueintothe9835A and store
it in the variable ‘A",

Line 60: Print on the CRT display the present
value of the Start Frequency in MHz.

Line 70: Program the 8350Ato output the present
value of the Stop Frequency.

Line 80: Readthevalueintothe 9835A and store
it in the variable ‘B’

Line 90: Print on the CRT display the present
value of the Stop Frequency in MHz

Line 100: Program the 8350A to output the present
value of the Sweep Time.

Line 110: Read the value into the 9835A and store
it in the variable ‘7",

Line 120: Print on the CRT display the present
value of the Sweep Time in milliseconds.

Line 130: Stops program execution.

Setup the equipment as in example 3 using the
analyzers’ CRT display to verify the sweep settings.
Note that the original equipment setup can also be
used with the 8350A front panel indicators used for
verification. Reset the 9835A, scratch the 9835A
memory, then type in the above program. Run the
program. The 8350A will undergo an instrument
preset, enable the square wave modulation, then

return to local front panel control. Then perform the
following:

Adjustthe 8350Ato a preferred instrument state
using the Start Frequency, Stop Frequency, and
Sweep Time controls.

2, Press CONTINUE on the 9835A.

The present values of the Start Frequency, Stop
Frequency, and Sweep Time are sequentially

interrogated and then printed on the CRT of the
9835A.
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Present automatic measurement systems typically
make measurements at a sequence of CW test
frequencies instead of analog sweeping the fre-
guency range of interest. If swept, the measurement
data taking machine would need to sample the RF
signal at a very fast rate to maintain accurate
frequency information, too. This is typically not
accomplished. Stepped CW sweeps can be accom-
plished in several ways with the 8350A:

1. Program sequential CW test frequencies.

2. Program the frequency sweep range then
enable the manual sweep mode, Perform a
stepped manual sweep by repetitively program-
ming the step up/increment function.

3. Program the CW frequency to the start fre-
quency, the Step Size to an appropriate value,
then repetitively program the step up/incre-
ment function.

Considering the speed of programming the above
approaches, the third is the most efficient. This
program illustrates a stepped sweep using this
approach.

PROGRAM &

iw OUTFIT 712 "IPMDIFIG.

28 IHNPUT "Ztart Freg (GHz» = 7%,A
17 THFUT "Sigp Freg (GHz)
44 INFLUT "Step Size (GHz2
54 D=¢(B-R¥ 0.

£8 OQUTELT Fi9 "CuS3Y 0 "E2"
T QUTPUT 7133 "L 3A; "GE"
af Far t=1 T4 D :

S DUTFUT 715;"upe

igd  WAIT 2@

118 MNEXT 1

128 LOTO Vi

Hou
PR

S g, B IR A g % S
U & ERTTLANS #19

line 10:

Set the 8350A to the predefined instru-
ment state, enable the square wave
modulation, and disable CW Filter.

Line 20: The 9835A displays “Start Freq (GHz) =

7, input prompts for Start frequency of
the sweep. Store it in the variable ‘A,

Line 30: The9835A displays “Stop Freq (GHz) =
7, input prompts for the stop frequency
of the sweep. Store it in "B

Line 40: The 9835A displays “Step Size (CHz) =
?", input prompts for the step size of the
sweep. Store it in 'C',

Line 50: Determine the number of frequency
steps in sweep, store in ‘D",

Line 60: Setthe CW Step Size.

Line 70: Set the CW frequency to the start
frequency value,

Line 80: Iterate the CW step ‘D’ times.

Line 90: Program the Step increment/Up function,

Line 100: Wait 20 milliseconds for settling.
Line 110;
Line 120:

Continue step iteration.

Go to line 70.

The equipment setup is the same as in the previous
example. Reset the 9835A, scratch the 9835A
memory, then type in the abhove program. Run the
program. The 8350A will undergo an instrument
preset and enable the sguare wave modulation.
Then perform the following:

1. The 9835A will display “Start Freq (GHz) = 17",
Answer this prompt by inputting the desired
Start frequency (value in GHz) of the sweep,
then press CONTINUE;

2. The 9835A will display “Stop Freq (GHz) = 7"
Answer this prompt with the desired Stop
frequency (in GHz) of the sweep, then press
CONTINUE.

3. The 9835A will display “Step Size (CHz} = 7",
Answer this prompt with the desired Step size
{in GHz) of the sweep, then press CONTINUE,

4. The 8350A CW frequency will be programmed
1o the Start frequency of the sweep selected.
Then the CW frequency is repetitively incre-
mented by the step size value. The sweep is
then restarted after reaching the stop frequency.

To stop the program press STOP,

Since part of the time involved in changing CW
frequencies is in updating the numeric LED display if
this could be defeated the CW frequency time can
be optimized. Note that one drawback is that the
numeric display will not indicate the present
frequency. The B350A provides a Display Update
On/Off function and it can be implemented by
modifying line 10 to be:

QUTPUT 719" IPMD1FIODUG”

Then re-run the modified program using the same
operation steps as above.
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EXAMPLE PROGRAM 7: Using Service Requests, Status Byles, and Reguest Mask

Certain error conditions of the 8350A can be
detected by the 9835A so that corrective action can
be taken. Examples of some detectable error condi-
tions are RF power unleveled, numeric data entry
out of range, and line power failure. If an error
condition exists, the user can instruct the 8350A to
request service from the 9835A by initiating a
Service Request (SRQ). The 9835A can detect
whether an SRQ has taken place on the bus by
analyzing bit 7 (see note below) of the Status Byte of
the 98034A HP-IB Interface. Two modes are avail-
able for analyzing the 98034A Status Byte: (1)
periodically read the Status Byte, or (2) enable bit7
tointerruptthe program whenitisset. In either case,
once itis determined that the 8350A has requested
service, the specific error condition{s) can then be
determined by reading and analyzing the Status
Bytes of the 8350A. The 8350A has two Status Bytes,
each consisting of 8 bits with each bit indicating the
present status of a particular function or condition.
See Table 1 for a complete description of the
conditions associated with each Status Byte bit. The
user can analyze these Status Bytes forevery SRQ, or
more simply, instruct the 8350A to issue an SRQ
only if a specific set of error conditions exists. The
set of conditions is determined by a numeric value
passed by the Request Mask function. This numeric
value is generated by summing the decimal values
of each Status Byte bit to be checked. This program
demonstrates the capability of the SRQ and Status
Bytes to detect an error condition.

PROGRAM 7

e T g O LA
: 3

i

10

NOTE

This assumes that the status bits are numbered 0
thru 7 with the least-significant bit being number
0. Other references may assume that the bits are
numbered 1 thru 8 with the least-significant bit
being number 1.

if using an 86200 Series Plug-in, the Status Bytes
can provide only limited information, Table 1
indicates which Status Byte functions/bits are
usable,

PROGREAM 7 EXPLANATION:

Line 10: Clear the status of the HP-1B.

Line 20: Clear the status of the 8350A.

Line 30: Presetthe 8350A toa predefined instru-
ment state and enable the square wave
modulation, and set the Request Mask
to enable Parameter Altered and Syntax
Error SRQ's.

Line 40: Indicate that if an interrupt from the
98034A HP-1B Interface is received that
program execution will branch to the
interrupt service routine located at the
line labelled ‘Srg'.

Line 50: Specify an interrupt from the 98034A if
bit 7 {decimal value 128) is set.

Line 60: Enable the controller to accept an inter-
rupt from the 98034A,

Line 70: The 9835A displays “CW Freq (GHz) =
77, input prompts for the desired CW
frequency value in GHz. Store it in the
variable ‘F’,

Line 80: Setthe CW frequency as determined by
¥

Line 90: Wait 100 milliseconds to allow the
8350A to interrupt,

Line 100: Go to line 70.

Line 110: Location of the interrupt service routine.

Read the Status Byte of the 8350A and
store it in ‘A,
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Line 120:

Check bit 0 of the 8350A Status Byte for
an Altered Parameter error. Print on the
CRT display ““Parameter Altered” if one
exists.

The equipment setup is the same as the previous
example. Reset the 9835A, scratch the 9835A
memory, then type in the above program. Run the
program. The 8350A will undergo an instrument
preset and enable the square wave modulation. The

Line 130: Check bit 5 of thg 8350A Status By'te for 9835A then displays “CW Freq (GHz) = 1. Answer
a Syntax error. Print on the CRT display . : . \
sSyntax Error” if one exists this prompt by inputting the desired CW frequency
Y ) in GHz, then press CONTINUE. Verify that the
Line 140: Clear the 8B350A Status Byte to enable 8350A CW frequency has been properly pro-
another SRQ. grammed. Try several values that are out of range of
Line 150: Re-specify bit 7 of the 98034A to cause the plug-in's freqz:nency limits and verify t_hat anerror
. message was printed on the CRT display. The
an mterrupt. .
program repeats the above input prompt. To stop
Line 160: Re-enable interrupts from the 98034A, the program press STOP.
Line 170: Return from the interrupt service
routine to the main program.
Tuble 1. 83504 Starus Byte Descriptions
STATUS BYTE (#1)
BIT # 7 6 5 4 3 2 1 0
DECIMAL
VALUE 128 64 32 16 8 4 2 1
FUNCTION N/A REQUEST | SRQ on SRQ on N/A SRQ on N/A SRQ on
SERVICE Syntax End of Change in Numeric |
(RQS) | Error Sweep Extended Parameter |
' Status Byte Altered to
Default
Value
EXTENDED STATUS BYTE (#2)
BIT # 7 6 5 4 3 2 1 L]
DECIMAL
VALUE 128 64 32 16 8 4 2 1
FUNCTION | Airflow | *RF Power N/A N/A N/A N/A | Self Test
Failure Unleveled] Failure/on Faited

*Bit/Functions not usable with 86200 Series Plug-ins and 11869A Adapter.

11
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HP-18 PROGRAMMING CODES

Code Description Code Description
AKm Amplitude Marker On/QOff MPm Marker 1-2 Sweep On/Off
Almn Alternate Sweep On/Off MS Milliseconds
Al Internal Leveling MZ MHz
A2 External Crystal Leveling MO Marker Off
A3 External Power Meter Leveling M1 Marker #1
e M2 Marker #2
BK Backspace M3 Marker 43
CAm Amplitude Crystal Marker On/Off M4 Marker #4
(83522/83525 Oniy) M5 Marker #5
CF Center Freguenc
Cim Intensity C(jystal KAarker On/Off NT Network Analyzer Trigger (84108)
(83522/83525 Only) OA Output Active Parameter
CwW CW Frequency OL Qutput Learn String
C1 T MHz Crystal Marker Frequency OM Output Mode String
(83522/83525 Only) opr Output Interrogated Parameter
C2 10 MHz Crystal Marker Frequency 0s Output Status bytes
(83522/83525 Only) OX Output Micro Learn String
C3 50 MHz Crystal Marker Frequency PL Power Level
(83522/83525 Only) PSm Power Sweep On/Off
C4 External Crystal Marker Frequency ,
(83522/83525 Only) RCn Recall Register
RFfm RF Power On/Off
DF Delta F Frequency Span RM Service Request Mask
DM dBm RPm RF Blanking On/Off
DN Step Down/Decrement RS Reset Sweép
DPm Display Blanking On/Off
DUm Display Update On/Off 5C seconds _
SF Frequency Step Size
E Exponent Power Of 10 SH Shift Function
FA Start Frequency Sim Slope On/Off
F3 Stop Frequency SM Manual Sweep
Fim CW Filter InfOut SP Power Step Size
F1 —20 MHz/V FM 58 Step Size
F2 —6 MHz/V FM 5T Sweep Time
7 GHz Svn Save Register
SX external Sweep
HZ Hz
. TS Take Sweep
I Input Learn String T1 Internal Sweep Trigger
P Instrument Preset T2 Line Sweep Trigger
IX Input Micro Learn String 13 External Sweep Trigger
KZ KHz T4 Single Sweep
MC Marker To Center Frequency up Step Up/increment
MDm Square Wave Amplitude Modula- VR CW Vernier
tion On/Off
MO Marker Off 0-9 + — Acceptable Numeric Data
NOTES
1. Program codes of the form “XXm" use “m" to turn the function On or Off (1 or 8). For the storage register
functions the *‘n”’ is 1 through 9.
2. The 8350A ignores spaces, plus signs, negative signs (except when valid) and any unexpected characters.
Program cedes can be upper or lower case alpha characters.

For more information, tal your tocat HP Sales Office or nearest Repional Office. Eastern {201) 265-5000; Midwestern (312) 255-9800; Southern (404; 955-1500; Western (213)
370-7500; Canadian (415) 578.3430. Ask the eperator for instrumaent sales. Or write Hewlett-Packard, 1501 Page Mill Road, Paln Alto. £A $4304. In Edrepe: Hewlett-Packard
S.A. 7, rue du Bois-du-tan, P.O. Box, £H 1217 Meyrin 2, Geneva, Switzerfand. tn Japan: Yokogawa-Hewiett-Packard Ltd., 29-21, Takaido-Higashi 3.chome, Suginami-ke, Tokyo 168,

5852-9306

Printed in U.S.A.
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Supersedes: None

SEPTEMBER 1983

Introductory Operating Guide
for the HP 8350B Sweep Oscillator with the
HP 9816A, 9826A or 9836A Desktop Computer
(BASIC)

INTRODUCTION

This programming note is a guide to the remote
operation of the HP 8350B Sweep Oscillator.
Included in this guide are the system connections
for remote operation and sample programs that
demonstrate the capabilities of the 83508 and
provide a starting point to those who want to
create programs tailored to their specific
measurement needs,

The HP 83508 is a fully programmable sweeper
compatible with the Hewlett Packard Interface
Bus (HP-I1B). A controlier such as the HP 9816A,
9826A or 9836A (also known as Series 200
computers) allows complete control of the sweep
mode, frequency limits, frequency markers, power
level, and all other front panel controls,

The HP 9816A, 9826A and 9836A Desktop

Computers are ideal instrument controllers based
on a 16-bit microprocessor featuring multi-
language capability, mini-disc mass storage, Alpha
and Graphics mode Display, built-in standard
HP-IB interface, and expandable memory and
interfacing capability, This note demonstrates the
HP-1B control of the 8350B via the enhanced
BASIC 2.0 programming language system. For
clarity, only the 9826A is referenced in the sample
program explanations, although all the sample
programs will run on the 9816A and the 9836A as

well

REFERENCE INFORMATION

For further information on the HP Interface Bus,
the following should prove helpful:

Tutorial Description of the Hewlett-Packard
Interface Bus (HP Lit. No, 5952-0156)

© HEWLETT-PACKARD CO.

HEWLETT
RPACKARD
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Condensed Description of the Hewlett-Packard
Interface Bus (HP Lit. No. 59401-90030)

Complete reference information on the 8350B
Sweep Oscillator can be found in the 8350B
Operating and Service Manual (HP Part No.
08350-90034), and the 8350B Quick Reference
Guide (HP Part No. 5953-8866).

For information on operating the 9826A, the
following references are available:

9826A Operating Manual (HP Part No. 09826-
90000)

BASIC Language Reference (HP Part No. 09826-
a0055)

BASIC Programming Techniques (HP Part No.
09826-90010)

BASIC Interfacing Techniques (HP Part No.
09826-90020}

EQUIPMENT REQUIRED

To perform all the example programs as described
in this programming note, you will need the
following equipment and accessories:

HP 83508 Sweep Oscillator with:
Any HP 83500 Series Plug-in
NOTE

An HP 86200 Series Plug-in with the HP
11869A Adapier can be used but all
references to power level and power
control are not applicable.

HP 9826A Desktop Computer with:

98601A ROM-based BASIC 2.0 Language
System.

98611A RAM-based BASIC 2.0 Llanguage
System.

For extended memory:

98256A 256 K Byte External RAM Memory
Board

For hard copy output:

A Thermal Graphics Printer which is
compatible with the HP 9826A such as the
HP 2673A

Two HP-IB Cables {(HP 10833A or HP
10631A)

NOTE

The following equipment is not required
for the programs to function but rather
for a visual display of the 83508
functions.

HP 87555 Frequency Response Test Set with:
HP 8755C Swept Amplitude Analyzer

HP 180TR or 1827 Display Unit
HP 11664A or HP 116648 Detector

Two 1.2 meter BNC cables (HP 11170C
variety)

NOTE

The HP 8755C may be replaced by the
HP 8756A Scalar Network Analyzer or
any appropriate Oscilloscope with
Crystal/Schottky Detector, Attenuator,
and BNC cabling. Refer to Appendix A
for 8756A based system operation.

Any test device within the frequency range of the
83508B.

SETUP

Figure 1 shows the system connection. All that is
required is to:

1. Connect the 24-pin HP-1B connector of the
built-in HP-IB interface of the 9826A to the
8350B and the printer.

Refer to 0/S Manuals for more details on
interconnects.

CAUTION

Do not attempt to mate black metric
threaded screws on one connector with
silver English threaded nuts on another
connector, or vice versa, as damage may
result. (A metric conversion kit which
will convert one cable and one or two
instruments to metric hardware is
available by ordering HP Part No.
5060-0138.)

2. Following the instructions in the BASIC
Operating Manual for the HP 9826A, load the
BASIC language system, if required.

3. The HP-1B select code is assumed to be preset
to 7. This programming note assumes the
HP-IB address of the 2673 A Graphics Printer is
01,


https://www.manualsplus.com/

HP 10833A

HP INTERFACE BUS
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Figure 1. System Connection

4, All programs within this guide expect the
83508 HP-1B address to be decimal 19. The
83508 HP-1B address is factory preset to
decimal 19.

To find the present HP-IB address use the
front panel “Set HP-1B Address” function by
pressing:

[SHIFF] [LCLI

The FREQUENCY/TIME display will indicate
the present decimal address. If the number
displayed is not 19, it may be reset to 19 by
pressing:

(11 [9] [GHZ]

The non volatile memory of the HP 83508 will
maintain this HP-IB address until another
address is entered.

CHECK OUT

If your computer has a RAM-based operating
systern and power has been turned off, then
follow instructions to reload the system, When the
message “BASIC Ready 2.0” reappears, turn on
the rest of the equipment.

The 8350B should undergo a turn-on self test
consisting of the red LED numeric displays being
blanked and all yellow indicator LED’s on. Then
the 83508 sweep controls are set to its last state
before the power was turned off. If the 83508 faiis
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the power-up self test an error message will be
displayed in the far left LED display. Check
section 8 of the 8350B Operating and Service
Manual for error message explanations and
diagnostics.

To verify that the HP-1B connections and interface
are functional:

1. Press [SHIFT] [PAUSE] to reset the 9826A,

2, Type in SCRATCH I[EXECUTE] to clear any
previous programs in memaory.

3. Press [EDIT] [EXECUTE] then type in the
following program;

ig THF-IB TEST

24 GowT iR

b MBORET ¥

36 CLEAR So

T FRINT "S2z4 135 ROTIVE COMTROLLER®
=85 REMOTE 3o

¥R PRINT 2530 I% IH REMOTE mobeE®

e EHI

When several instruments are connected to the
HP Interface Bus, an ABORT command abruptly
terminates all bus activity and resets all devices on
the bus to turn-on states and the 9826A recovers
the active control of the bus. The CLEAR
command sets all {or only selected) instruments
to a predefined device-dependent state. The
REMOTE command is used to put all (or selected)
instruments info the remote mode.

Run the program and verify that the REMote light
is lit on the 8350B. If it is not, verify that the
83508 address is set to 19 and the interface cable
is properly connected.

if the 2826A display indicates an error message, it
is possible the program was entered incorrectly, If
the 9826A accepts the REMOTE statement but
the 8350B REMote light does not turn on, perform
the operational checks as outiined in the respec-
tive Operating and Service Manuals to find the
defective device,

All the 83508 functions available through the front
panel keys are programmable via HP-IB. When the
8350B is in REMQOTE mode, all the front panel
keys are disabled except the LOCAL key. Bui
when the LOCAL LOCKOUT command is set on
the bus, even the LOCAL key is disabled. The
LOCAL command, executed from the 9826A, is
then the only way to return all (or selected)
instruments to front panel control.

Press [EDIT] [EXECUTE] then continue the above
program and type in the following commands:

s FAUSE
HE REMOTE So
149 LOCAL LookEQUT 7

118 FEIMT LOCAL LOCKOUT MIDE®
3es] PRLGE

b 3ck:] LOEHL 7

143 FRIWT “"RETURM TO LOCAL®
154 FALISE

1 REMOTE T

1Y DUTEUT Sog " IR
T BEINT "IHSTRUMENT PRESEY COMPLETED®
158 END

To verify and investigate the different remote
modes do the following

1. Press [SHIFT] [PAUSE] to reset the 9826A.
2. Press [INSTR] [PRESET] on the 83508.

3. Press [SHIFT] [CLR] [LN] and [RUN] on the
9826A.

4. With the 9826A displaying the “ACTIVE
CONTROLLER” and “REMOTE” messages,
verify that the 83508 REMote light is [it, From
the front panel, attempt to change the start
frequency and verify that this is impossible.
Verify that the INSTR PRESET key and all other
keys except LOCAL are disabled. Now press
the [LCLI key and verify that the 83508
REMote light is off and that you can modify
any of the 83508 functions.

5, Press ICONTINUE] on the 9826A. With the
9826A displaying "LOCAL LOCKQUT MODE”
verify that the 8350B REMote light is again lit.
Again attempt o change the start frequency
and perform an instrument preset. Verify that
this is impossible. Now press the 83508 [LCL]
key and verify that still no action is taken.

6. Press [CONTINUE] on the 9826A. With the
9826A displaying “RETURN TO LOCAL",
verify that the 8350B REMote light is off. Also
verify that all sweep functions now can be
modified via the front panel controls.

7. Press [CONTINUE] on the 9826A. Verify that
the 83508 has undergone an Instrument Preset
and the REMote light is on. The Output
(QUTPUT 719) statement does two things: one,
it performs a REMOTE 719, and second, it
passes instructions to the §3508B.
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Note that the 8350B LCL key produces the same
result as programming LOCAL 719 or LOCAL 7. Be
careful as the LOCAL 7 command places all
instruments on the HP-IB in the iocal state as
opposed to justthe 83508 alone. REMOTE 7 places
all instruments on the HP-1B under remote control
again.

PROGRAMMING EXAMPLES

The following sample programs show the various
ways of controlling the 83508B. In remote control
situations the 8350B Sweep Oscillator interacts
with the system HP-1B controlier in two basic
ways:

1. “Listen Mode”: The 83508 listens to the control
commands instructing it to modify the present
instrument state. This commands the 8350B to
do a specific event just like setting a front panel
function,

2. “Talk Mode”: The 83508 informs the controller
of the present instrument state with a numeric
value or a string of characters. This allows the
user to interrogate or learn any 8350B
function.

Each programming example is structured using the
following format:

1. A general description of the functions
exercised.

2. The program listing.

3. Instructions for operating the system and an
explanation of the program,

As stated earlier, refer to Appendix A for 8756A
based system operation.

EXAMPLE PROGRAM 1: Setting Up a Typical
Sweep

In a swept operation, the sweeper is programmed
for the proper sweep frequency range, sweep time,
power level, and marker frequencies for a test
measurement. This program sets up the 8350B fora
general purpose situation using several dedicated
format and image statements.

To program a function on the 83508, the controller
must pass specific program codes and data to the
instrument. The statement that allows this is the
OUTPUT statement. The alphanumeric data string
of the output statement can be a concatenation of
character strings and/or variables. The data can be
specific codes, free field formatted data, or
reference a specific IMAGE statement. For
example, to program the Start Frequency (FA), one

program code sequence is FA, followed by the
frequency in GHz, then GZ. If the frequencyisto be
2.345 GHz, then the string “FA2.345GZ" will
suffice. However, if the frequency was not fixed
then a variable F could indicate the frequency in
GHz and the program string could be “FA”; F; “GZ".
Finally, using an image statement will allow a
specific number of digits to be passed, thereby
avoiding any unexpected round off errors.

PROGRAM 1

15 ISETTING WP A SHMEEF
5] D=1

FRINT CHREFCLZD
QUTFLUIT Zog"IF MDI
FRIMT "STRRET FREGU
FRIMT “3TOF FRES ]
DIZF "EHTER SHEEZP TIME
ITHEUT T

OUTEFLT Sag sT*y Ty fase
FRIMT "SHEEF TIME ¢ "iT3" masc"
IMAGE "PL",3DD,"IET

DI=F PEHTER FORER LEVEL in dBw"j

INFLT F

FRIWT "FOWER LEYEL @ "3F3" 49Em"
DUTFUT So WEIMG 118yF

FRIUEE

IREEEEIY

CHATEEET é SRR

148 GHZ"

DUTPUT Soy "M2430BES"

PEIRT "MARKER Mo, 2 1 4,55 GHz!
FRINT "SETTIHG DOMPLETEDL

ENT

PROGRAM 1 EXPLANATION AND
OPERATION

The equipment set-up is the same as in the check-
out description. Reset the HP 9826A, scratch its
memory and enter the above program. Then
perform the following:

1. Run the program and observe that the 9826A
CRT display is cleared (line 30) by printing a
Form Feed. Then the 83508 is set to START/
STOP Frequency mode. This first programming
sequence is the most common format used to
program the 83508 "FA2.345GZFB6.789GZ" is
sent on the same line after the QUTPUT So
command. Then the values of Start and Stop
frequencies are printed on the CRT display
(lines 40 to 60).

2. When a parameter is subject to change, the
value is entered from the controller keyboard
into a variable. In this example, the sweep time
is entered in milliseconds into the variable T.
Then, the Sweep Time is programmed using the
following format; “S¥"; T, *MS” and the value of
the Sweep Time is printed on the CRT display
(lines 70 to 100).
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When a parameter is to be entered in a specific
format, an image statementis used to select the
number of digits and sign to be passed. The free
format to program POWER LEVEL on the HP
83508 allows two digits after the decimal point.
In this example, the IMAGE statement changes
this format, suppressing the two digits after the
decimal point. The S causes the output of a
leading plus or minus sign. The two D's cause
the two digits of the value to be output. The
value entered by the user is displayed on the
CRT, then rounded by the 9826A to the nearest
1 dB resolution, and then sent to the 83508,
The value printed can be compared to the value
in the 8350B POWER display (lines 110
to 160).

To enter another Power Level, type in CONT
110 then EXECUTE and enter the new value of
POWER LEVEL

Press JCONTINUE] and Marker 1 is set to a
fixed value using an IMAGE Statement (lines
170 to 200). Press [CONTINUE] again and
Marker 2 is set to 4560 MHz using a full data
format: the value of the frequency is sent in Hz
and it is not necessary to terminate the
programming sequence with a units terminator,
The defauit terminator in this case is Hertz
Then the Marker 1T and 2 values are displayed
on the CRT (lines 210 to 240).

When atypical sweep like the above exampleis
set up, the complete front panel state may be
saved for later use in non-volatile memories
called Registers 1 through 9. This can be done
remotely as a part of the above program by
pressing [EDIT] [EXECUTE] on 9826A, and
adding the following lines:

FARUSE

BUTRUT Sog78vit

QUTPUT Sog " IF®

FREIMT “SETTIMG STORED IH PEGIZVER 17
FALSE

SUTRLT
[N
FRIHT "ZA
FRUSE
OUTEUT Sog"ROE

FRINT "RECALL FEGISTER 1T
FARLZE

Gog TSHEY Y

YE REGISTERS LOORED"

AUTFUT Sop "SHRCY

LOCAL So

PRINT "SAVE-RECALL REGISTERD OnLSOREDd”
EME

Then press [RUN] and enter new values for the
typical sweep. When “SETTING COMPLETED”
is displayed, press [CONTINUEL The 9826A
will save in Register 1 the previous sweep and
then put the 83508 in the Instrument Preset
State (lines 250 to 280).

Press [CONTINUE] and all the registers will be
locked. Attempt to store a new setting in any
register (e.g. SAVE 1) and verify that an error
message E030 is displayed. Once the registers
are in lock mode, the Instrument Preset
command or ON/OFF function will not affect
the contents of the registers (lines 290 to
320).

Press [CONTINUE] and verify that the 83508
has returned to its original setting stored in
Register T (lines 330 to 350).

Press [CONTINUE] again on the 9826A. Verify
that the lock has been removed from all the
registers by attempting to store a new setting
(lines 360 to 390).

EXAMPLE PROGRAM 2: A Stepped CW
Sweep

Many automatic measurement systems make
measurements at a sequence of CW test frequen-
cies instead of digitizing an analog sweep. A
stepped CW Sweep can be accomplished in several
ways with the 83508:

1. Program sequential CW frequencies.

2. Program the frequency sweep range then
enable the manual sweep mode. Perform a
stepped manual sweep by repetitively pro-
gramming the step up function.

3. Program the Swept CW frequency to the start
frequency, the Step Size to an appropriate
value, then repetitively program the step up
function.

Considering the speed of programming the above
approaches, methods 2 and 3 are most efficient
time wise. This program illustrates a stepped sweep
using these approaches.
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PROGRAM 2

1 ISTEFFED CH

23 IHTEGER T

a8 Za=713

L) PREINT CRHE$(1Z:

S OUTPUT Soy"IF MOL®

=35 DISP YENTER STRRET FREGUEHCY in GHz'j
T IHFUT A

oz DIGF CENTER STOF  FREQUEMHDY in GHz";
i [HFUT B

184 IF AE THEM GOTO &8
@ DISF “ENTER STEP 3I1FE in GrHz'y
128 IHFUT =
138 IF %:E-# THEM 1@
148 =iE-R:~& .
158 FRINT PTHE S356E I3 STEPPED SHEERPIHG, ... "
156 FRINT "....FRESS PRUSE TO STOR THE SHELR®
176 GUITRUT Sog S35 "GE CHY A "GE"
1EE FOGE I=1 T D
1443 BUTPUT Sy SUFY
2EE MERT 1
218 GOTO 1FE
opegt EMD

PROGRAM 2 EXPLANATION

Lines

310-20:  Assign variable D to be an integer.

30-50: Enter the 8350B address into 8¢ and
clear the 9826A CRT display. Set the
83508 to a predefined instrument state,
with the square wave modulation
enabled.

60-100: Enter the Start frequency into variable A

and the Stop frequency into variable B.
if A>B other values must be entered.

116-130: Enter the Frequency Step Size into vari-
able S and compare it to the fulf sweep. If
$>B-A, enter another step value,

1440: Calculate the number of steps and assign
the value to integer D.

150-179: Program the frequency step size and set
the CW frequency to the start value.
Display the information for the user on
the Controller's CRT.

180-214: Increment the 8350B frequency from
start to stop frequency. When the stop
fre-quency is reached, program the
83508 back to the start frequency and
begin the cycle again.

Set up the eguipment as shown in Figure 2 by
adding the 8755(, the 180TR or 1827, the
116648, and a test device like a 4 to 6 CHz

Bandpass Filter. [t is important that the two rear
panel connections from the 83508 to the 8755C/
182T are made and the square wave modulation is
enabled for a proper CRT display. For the example
measurement set the following front panel
controls:

On the 8755C:

Channel 1:
Display .. ... OFF
{press all the display push buttons so that
they are all out)

Channel 2;

Dilsplay........ooooo B
db/DIV. 10 dB
Reference Level................... —10 dB
Ref. Level Vernier ..................... OFF

On the 1827 or 1807FR:

Magnifier ... .. ..o Xl
Display ... INT

Reset the 9826A, scratch the 9826A memory

and type in the above program. Then perform
the following;

1. Run the program and enter the start fre-
quency. Then press [CONTINUE], enter the
stop frequency, then press [CONTINUE]
again.

2. Enter the frequency step size and press
[CONTINUEL

The 83508 is now being stepped in frequency
between the start and stop frequencies.

The sweep may not cover the full screen;
however, this is normal. in CW mode, the 83508
delivers on the sweep output connector a voltage
proportional to the frequency value. Thus, if the
frequency is at the low end of the RF plug-in's
range, the trace will be at the very left of the
analyzer CRT and if the frequency is at the high
end of the plug-in’s range, the trace will be at the
very right of the analyzer CRT.

To obtain a full screen sweep on the CRT, the
8350B must be set in Manual Sweep and Starty/
Stop Frequency modes. The program can be
modified to do this by typing in the following
lines:

NOTE

The previous program is only modified
from line 17¢ and beyond.


https://www.manualsplus.com/

HP 2673A
THERMAL
GRAPHILS
PRINTER

HP 83508
SWEEP OSCILLATOR

HP B755C/1827
SWEPT AMPLITUDE
ANALYZER

S
POS 7 BLANK AUX "C"
. SWEEP DUTAIN BENE @ HE3R
{Front or Reat} AUX D" i EBER - - - EERR

i H -8 o @ &

X

P 9828A
CONTROLLER

i

BEVICE

NDER TEST HP 116648
DETECTOR
o

Figure 2.

PROGRAM 2 (continued)

v CUTFILT ZortiEs
188 DUTFUT So o5
19@ FORE I=1 TO D
2@ QUTPUT Seog "UR"
o Ns] HERT 1

jegedt] LT 188

SOFAYsR; 'GE OFE By hGET

zzA EMD

Lines

170: Program the frequency step size and set
the Start and Stop frequencies.

180: Place the 8350B in Manual Sweep

mode and set to the start frequency.

190-220: Increment the 83508 frequency with
the UP function. When the Stop fre-
quency is reached, program the 83508
back to the start frequency and begin
the cycle again,

Equipment Setup

RUN the modified program and note
the sweep is now occupying the full
screen on the analyzer's CRT.

EXAMPLE PROGRAM 3:
Staie

Learning An Instrument

Being able to save a specific instrument state is
helpful when it is needed several times in a test or
measurement procedure. The user could save the
instrument state by manually logging the impor-
tant sweep parameters {such as frequency range,
power level, ALC modes, etc) then setting them
again at the appropriate time. A somewhat simpler
approach is to save the instrument state in one of
the 83508 internal storage registers, then recall it
when needed. (See example program 1). Another
solution is to use the Qutput Learn String function
of the B350B so that the 9826 A can learn and then
store a data string that describes the present
instrument state on a disk or in its internal
memory. Once an instrument state is stored or
learned, the 83508 can then be restored to that
state using the Input Learn String function. The
power of these instrument Learn String functions
is demonstrated by the following program.



https://www.manualsplus.com/

PROGRAM 3’

18 ILEARM ETRING

s Eo=71%

Els FRIMT CHESOLED

48 QFTION BAZE 1

gt Bi Aslles]

(=3~ GUTFUT Sop"IF MDLY

Ta LOCAL So

s PRIHT "OHAHRLE FROMT PAMEL SETTINGT
] FRUSE

198 BEEF 188&,.1

11@ QUTPUT Sog 'ol”

1z2a EHTER S0 MEIHG “#, 28875 AF

121 LOECAL %o

145 PRINT "CHAMGE FROMT FANEL SETTIHG AGAIM..."

154 FRUSE

155 BEEF 28B8,.1

ITE OQUTPUT Sop"IL"RAR

1a PRIMT "oORIGINAL SETTING HAS EBEEWM RESTOREDC

THE EHD

PROGRAM 3 EXPLANATION:

Lines

10-30:

40:

56:

60-90:

100-110:

120:

Assign So to the 8350B address and
clear the 9826A CRT.

Define the first element of any array to
be at index number 1.

Set the length of the A$ string to 100
characters.

Set the 83508 to a predefined state via
instrument present and enable the
square wave modulation.

Return the 8350B to local control and
ask the user to change the instrument
setting. Wait for the user to press
[CONTINUEL

Send an audible beep and program the
8350B to output the current instrument
settings (the learn string) into the
9826A.

Read the 90 character learn string into
A$ ignoring the line feed on the string
terminator.

130-150: Return the 83508 to local control and
ask the user to again change the 83508
front panel state.

160-180: Send an audible beep, and input the

learn string to the 83508 causing it to

return to the state set by the user during
lines 60-90 of the program.

Set up the equipment as in example 2
using the analyzers CRT display to
verify the sweep settings.

Reset the 9826A, scratch the 9826A
memory, then type in the above pro-
gram. Then run the program. The 83508
will undergo an instrument preset,
enable the square wave modulation,
then return to local front panel control.
Perform the following:

1. Adjust the 8350B to a preferred instrument
state, then press [CONTINUE] on the 9826A.

2. Turn the 8350B off, or press [INSTR]
[PRE-SETI, or change the instrument settings
in any way desired.

3, Press [CONTINUE] on the 9826A. Verify on
the analyzer's CRT display and/or the 83508
front panel that the original instrument state
has been restored.

EXAMPLE PROGRAM 4: Interrogating the
Present Value of a Function

While the 8350B Learn String enables the user to
save a string of characters that completely defines
the present instrument state, the information is
densely packed and encoded to save memory
space. If the user wishes to determine the actual
value of a specific parameter, say the Start Fre-
guency, it would require a tedious process to
extract a numeric value from several characters
within the Learn String, An easier approach is to
use the QGutput Interrogated Parameter function
of the 8350B. With this function the 9826A
instructs the 83508 to output the present numeric
value of a specified function. Any function that has
a numeric value associated with it can be interro-
gated even if this function is not presently active.
The following program demonstrates the capabi-
lity of the interrogate function.

“83500 Series Plug-ins with firmware revision no. 3 or above, only. Interrogate the firmware revision number of an HP
83500 series RF plug-in by pressing [SHIFT], [9], [9] on the HP 8350 Sweeper mainframe. The firmware revision
number wilf appear in the plug-in POWER display.
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PROGRAM 4

3= IOUTPUTS FROM S358E

=35 So=71E

A FRINT CHRE$C122

48 GUTFUT Say "IF MDL"

S6 LOCAL So

=35 DISFR "RBIUST START FRECUEHLDY WITH EMOEY
TH FRUSE

(=5 QUTFUT Soy"ORT

g ENTE® ZoghA

TER FRIMT "ACTIVE: Start Freag="if- 1 E+a;"MHz®
114 LocalL Go

120 TNISF "EADLIUST STOF FREQUEHCY WITH KMOBY
138 FARLSE

148 BATPUT Sog "OH"

158 ENTER So3 B

LE# FRINT "ACTIWE: Stop  Fregs"iE L B+ "HMHZ"

174 DISF "FRESS COMTIMUE T OUTFUT THE
SHEEF TimE"

188 FRUSE

198 GHTFUT Sop "ORFSET”

an EMTER So3 T

F1E FRIMT "IMTERROGATED: Swesp Time="j
188t T "mexc”

ZE8 I

2348 EHMED

PROGRAM 4 EXPLANATION:

Lines
10-40:  Assign So to the 8350B address. Clear
the 9826A CRT, and set the 83508 in
the Instrument Preset state and enable
the 8350B square wave modulation.
50-70: Return the 83508 to local control, and
ask the user to change the Start Fre-
quency. Wait for the user to press
[{CONTINUEL

80-100: Program the 8350B to output the nu-
meric value associated with the last
active function. (In this case, START
FREQUENCY). Enter this value into the
variable A, and display the frequency in
MHz to the user.

NOTE

The value displayed on the 9826A CRT
may have higher resolution than the
value displayed on the §350B LED
display.

110-130: Return the 8350B to local control and
ask the user to change the Stop Fre-

guency. Wait for the user to press
[CONTINUE].

140-160: Same as lines 80-100 for Stop Fre-
guency.

170-180: Prompt the user and wait for the user to
press [CONTINUE]L

190-210: Program the 8350B to output the
current value of a specified parameter.
In this case, the desired parameter is
the Sweep Time, (Note that it does not
have to be the active parameter). Store
this value into variable T, and display
the sweeptime in milliseconds to the
user.

220: Clear the display line on the 9826A.

The equipment required is the same as in the
previous exampie. Reset the 9826A and scratch
the 9826A memory. Now iype in the above
program and run it. Then perform the following:

1. Adjust the Start Frequency value with the
knob. Then press [CONTINUE].

2. Start Frequency (the current active parameter)
value will be displayed on the 9826A
CRT. Now, adjust the Stop Frequency value
with the appropriate knob. Then press
[CONTINUEL

NOTE

The resolution of start and stop frequen-
cies may be different. This is normal
because the frequency resolution
changes as the sweep width (AF) is
changed.

3. Stop Frequency value will be displayed. Press
[CONTINUE] to display the present Sweep
Time.

EXAMPLE PROGRAM 5: Using Service Requests,
Status Bytes, and Request Mask

Certain error conditions of the 83508 can be
detected by the 9826A so that corrective action
can be taken. A few examples of detectable error
conditions are numeric data entry out of range,
programming syntax error, and power failure. If an
error condition exists, the user can instruct the
83508 to request service from the 9826A by
initiating a Service Request (SRQ). The 9826A can
detect whether an SRQ has taken place on the
bus by analyzing bit 1 of its interrupt status
register (Register 4 on the 9826A HP-18B interface
see — Table 1). Two methods are available for
analyzing the status of the HP-1B interface of the
9826A. 1) periodically read the interrupt status
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register (Register 4). 2) enable the bit 1 of the
Interrupt Enable Mask {Register 5) to interrupt the
program when bit 1 is set. In either case, the user
must determine which device on the bus
requested service. This can be done using a SPOLL
command to sequentially analyze the status byte
of each instrument on the bus. By definition of the
IEEE-488 bus, the instrument that requested
service will have bit 6 of its status byte (REQUEST
SERVICE) true. Once it is determined that the
83508 has requested service, the specific error
condition(s) is then determined by analyzing the
Status Bytes of the 83508B.

The 8350B has three Status Bytes, each consisting
of 8 bits with each bit indicating the present status
of a particular function or condition. See Table 2
for a complete description of the conditions
associated with each status byte bit. The user can
analyze ali the conditions of the status bytes for
every SRQ, or more simply, instruct the 83508 to
issue an SRQ only if a specific set of error
conditions exists. The set of error conditions is
determined by a numeric value generated by

summing the decimal values of each bit to be
checked in the first Status Byte. Its binary
equivalent is sent to the 8350B using the Request
Mask function (RM) and CHRS$. The CHRS
function converts a numeric value into an ASCII
character, The default Request Mask at power on
is “00000000" or decimal 0. SRQ generation due
to conditions indicated by the first and second
Extended Status Bytes can be masked by using the
“RE” and “R2"” functions respectively, in conjunc-
tion with masking bit 2 of the first Status Byte. The
“RE” and “R2"” default mask values at power on
are “11111111” or decimal 255. All mask values
are reset to the default values only at power on or
by execution of the Device Clear (DCL or
Selective Device Clear (SDC) commands.

The following program demonstrates the capabibk
ity of the SRQ and two of the three Status Bytes to
detect an error condition. This specific example
analyzes an SRQ on front panel entries and SRQ
on parmeters modified to default values when the
instrument is in local mode.

Table 1. HP-IB Status Registers 4 and 5 of the 9826A Controller
Status Register 4: Interrupt Status
Status Register 5: Interrupt Enable Mask
15
BIT # (MSB)* 14 13 12 11 10 9 ]
DECIMAL
VALUE 32768 16 364 8 192 4 096 2048 1024 512 256
FUNCTION |Active Parallet My Talk My Listen i EOI S5PAS Remote/ |Talker/
Controller | Poll Con- Address Address Received Local Listener
figuration Received | Received Change |Address
Change Change
BIT # 7 6 5 4 3 2 1 0
{LsB)?
DECIMAL '
VALUE 128 64 32 16 8 4 2 1
FUNCTION |Trigger Handshake |Unrecog- |Secondary | Clear Unrecog- SRQ IFC
Received | Error nized Command | Received | nized Received |Received
Universal j While Addressed
Command ]Addressed Command
1. M5B: Most Significant Bit
2. LSB: Least Significant Bit
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Table 2. 83508 Status Byte Descriptions

STATUS BYTE (#1)
BIT # 7 6 5 4 3 2 1 L]
DECIMAL
VALUE 128 64 3z 16 8 4 2 1
FUNCYION N/A Reguest SRQ on SRQ on N/A SRQ on N/A SRQ on
Service Syntax Error {End of Change in Any Front
(RQS Sweep Extended Panel Key
Status Bytes Pressed
EXTENDED STATUS BYTE (#2)
BIT # 7 & 5 4 3 2 1 (1]
DECIMAL
VALUE 128 64 32 16 8 4 2 1
FUNCTION | Airflow * RF Power N/A N/A N/A N/A Self Test
Failure Unleveled | Failure/on failed
SECOND EXTENDED STATUS BYTE {(#3)
BIT # 7 & 5 4 3 2 1 0
DECIMAL
VALUE 128 64 32 16 8 4 2 1
FUNCTION N/A N/A N/A N/A N/A N/A N/ A SRQ on
Numeric
Parameter
Altered to
Default
Value
*Bit/Function not usable with 86200 Series Plug-ins and 11869A Adapter.
PROGRAM 5 298 ENTER So USING "8, B'3E,F,G
243 IF BITC(G,8v=1 THEH FRINT
CPARRECTER ALTERED®
258 PRIMT
" VETHTUS BEYTES 23 LOCAL Eo
b LolnTE BT 278 RETURN
20 REORT 7 @3B EMD
46 CLEAR T
Sa ERIMT
£5 OUTPUT
o OUTREUT Soms PROGRAM 5 EXPLANATION
R BHTEOT 5 .
By GUTPLT Gog " Lines
tg OH IHTE F GOSUE
11 ENABLE INTR 732 18-20: Assign the B8350B address to the
lza o LacAL =0 variable So.
130 ‘RINY VEHTER R STOP
g )1 30: Terminate all Listener or Talker func-
1“;?1? t tions of all instruments on the bus.
=0 %]
§ 70 1
33-:;‘;; 1 40 Clear the status bytes of 8350B and
initialize the interface so that it is ready
IF B{TiB, 22=1 . 5 ;
e EWAILE 1NTR Tie to receive HP-1B programming codes.
B RETURM
IR G miusbyteds OUTPOT Sop 0" 50: Clear the $826A CRT display.

12
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60:

70:

80:

920:

100:

110:

126-130:

149:

150:

160:;

179:

Sel a Request Mask on 8350B on bit 0
{decimal value 1) and 2 (decimal value
4) of the first status byte. The binary
equivalent of 5 {(decimal values 4 + 1) is
sent using CHRS.

Set a Request Mask of decimal value 0
on the 83508's first extended status
byte. This sets all the bits of this byte to
zero and any service reqguests it might
generate will be ignored.

Set a Request Mask on 83508 on bit O
(decimal value 1) of the second ex-
tended status byte.

Preset the B350B to a predetermined
state and clear the status bytes via the
€% command. Enable the square wave
modulation, set the Start Frequency to 3
GHz and activate the Stop Frequency.

When the 9826A receives an interrupt,
the program execution is continued on
subroutine “Statusbytet”.

Enable an interruption on bit 1 {decimal
value 2) of the 9826A Status register 5.

Return the 83508 to local controi and
display a prompt on the 9826A,

The program execution remains on line
140 waiting for an interruption. Note
that this line can be the beginning of a
user program.

Read the current state of the interrupt
status register (register 4) on the 9826A
and store its value in the variable A
Normally the variable A would then be
examined to see what caused the inter-
rupt, but since line 110 made bit 1 the
only bit that could cause an interrupt,
this is unnecessary.

Read the current state of the first status
byte of the 8350B, and in so doing clear
it. Note that it is unnecessary to
examine bit 6 of B to see if the 8350B is
the instrument that requested service
because the 83508 is the only instru-
ment on the bus in this example.

Test bit 0 of the first status byte, and
print a prompt.

13

180:

196:

260:

210

220:

230:

240:

250-270:

Test bit 2 of the first status byte, and
print a prompt.

Test bit 2 of the first Status byte again
and continue program execution with
"Statusbytel” if necessary.

Re-enable an interruption on bit 1 of
the 9826A status register 5.

Return main program execution to line
110 of the main program.

Program the 8350B to output all three
status bytes.

Fast transfer the three status bytes, in
binary form into variables £, F, and G.
The value of the variable £ will be zero
since the first status byte was cleared by
the SPOLL command.

Test bit 0 of the second extended status
byte and print a prompt if necessary.

Print a space on the 9826A CRT, then
send the program execution back to line
200 of the subroutine ““Statusbyte1”.

Set-up the equipment as shown in figure 2, and
use the analyzers CRT display to verify the
settings. Reset the 9826 A and scratch its memory.
Then type in and run the above program. Then
perform the foilowing:

1.

The 8350B is set in START/STOP Frequency
maode with Start Frequency at 3 GHz.

The 83508 is in local mode but the program is
still running. Thus, if any front panel key is
pressed an interruption occurs and the
prompt “FRONT PANEL SRQ" is displayed
and the program execution goes back to line
140. It remains in line 140 waiting for another
interrupt. Note the 8350B is still in LOCAL

An “SRQ ON EXTENDED STATUS BYTES” and
“PARAMETER ALTERED” interrupt may be
generated by entering a Stop Frequency that is
out of the range of the plug-in. For example,
enter [9] [9] [GZ] and the parameter will be
modified to the default value of the plug-in.
The prompt “PARAMETER ALTERED"” will also
be displayed.
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HP-1B PROGRAM CODES (1 of 2)

CODE DESCRIPTION CODE DESCRIPTION
AKm Amplitude Marker On/Off FB Stop Freauency
ALmn Alternate Sweep On/Off Fim CW Filter In/Qut
Al [nternal Leveling G7 GHz
A2 External Crystal Leveling "7 H
A3 External Power Meter Leveling
iL Input Learn String

BK Backspace P Instrument Preset
CAm Amplitude Crystal Marker On/Off 1X Input Micro Learn String

(83522/83525 Only) KZ KHz
CF Center Frequency MC Marker To Center Frequenc
Clm Intensity Crystal Marker On/Off MDm Square Wave Amplitude Moydulation
Cs Clear Status Bytes MO Marker Off
CW CW Frequency MPm Marker 1-2 Sweep On/Off
C1 T MHz Crystal Marker Frequency MS Milliseconds

(83522/83525 Only) M7 MH 7
C2 10 MHz Crystal Marker Frequency MO Marker Off

(83522/83525 Only) M1 Marker #1
C3 50 HMz Crystal Marker Frequency M2 Marker #2

(83522/83525 Only) M3 Marker #3
C4a External Crystal Marker Frequency M4 Marker #4

{83522/83525 Only) M5 Marker #5
D1 Crossover Coupled FM NT Network Analyzer Trigger (84108)
D2 Direct Coupled FM OA Output Active Parameter
DB dB or dBm OH Output Harmonic Number
DF Delta F Frequency Span Ol Qutput Software Revision Number
DM dB or dBm oL Qutput Learn String
DN Step Down/Decrement OM Output Mode String
DPm Display Blanking On/Off oP Qutput Interrogated Parameter
DUm D;splay Update On/Off OS Output Status Bytes
E Exponent Power Of 10 X Qutput Micro Learn String
F1 20 MHz/V FM Input Sensitivity PL Power Level
F2 6 MHz/V FM Input Sensitivity PSm Power Sweep On/Off
FA Start Frequency RCn Recall Register

NOTES

1. Program codes of the form “XXm’’ use “m' to turn the function On or Off (1 or 0). For the storage/

register functions the “/n'’ is 1 through 9.

2. The 83508 ignores spaces, plus signs, negative signs (except for vernier, offsef, and poWer values),
and any unexpected characters. Program codes can be upper or lower case alpha characters.

14
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HP-IB PROGRAM CODES (2 of 2)

CODE DESCRIPTION CODE DESCRIPTION

RE First Extended Status Byte Service VR CW Vernier
Reqguest Mask

RFm RF Power On/Qff SHIFT KEY FUNCTIONS
RM Service Request Mask
RPm RF Blanking On/Off SHCF Coarse CW Resolution
RS Reset Sweep SHCW  Swept CW
R2 Second Extended Status Byte Service SHDF Fine CW Resolution

Request Mask . o
SHFA Frequency Display Multiplier

SC Seconds _ SHFB Frequency Display Offset
SF Frequency Step Size SHM All Markers Off

5G single Sweep SHMO  All Markers Off
SH Shift Function
SHM1 Marker Delta
SLm Slope On/Off
SM Manual Sweep SHM?2 Counter Interface Er?abEe
! SHM3  Counter Interface Disable
58 Step Size
ST Sweep Time (Continuous Sweep) SHMP  Permanent Marker Sweep
Svn Save Register SHPL Peak Output Power
SX External Sweep SHPS Independent ALC Control
SHSL Independent Attenuator Control
TS Take Sweep
T Internal Sweep Trigger SHRC  Save Unlock
T2 Line Sweep Trigger SHSS Default Step Size
T3 External Sweep Trigger SHSV  Save Lock
T4 Single Sweep SHVR Frequency Offset
up Step Up/Increment 0—9 + — Acceptable Numeric Data
NOTES

1. Program codes of the form “XXm"” use ‘‘m” to turn the function On or Off (1 or 0). For the storage
register functions the “n” is 1 through 9.

2. The 83508 ignores spaces, plus signs, negative signs (except for vernier, offset, and power values),
and any unexpected characters. Program codes can be upper or lower case alpha characters.

15



https://www.manualsplus.com/

APPENDIX A

INTRODUCTION

Appendix A is a guide to the remote operation of
8350B/8756A based system. As mentioned in the
main operating guide, the HP 87555 Scalar
Network Analyzer may be replaced by the HP
8756A Scalar Network Analyzer. Included in this
section are a description of the function of the
8756 System Interface, the system connections
for remote operation, and modified sample
programs to demonsirate some of the capabilities
of the 8350B/8756A based system,.

REFERENCE INFORMATION

Complete reference information on the 87506A
Scalar Network Anaiyzer can be found in the
8756A Operating and Service Manual (HP Part
No, 08756-90001) the 8756A Quick Reference
Guide (HP Part No, 5953-8857}, and the 8756A
Introductory Operating Guide (HP Part No.
5953-8858).

8756 SYSTEM INTERFACE

The 8756 Rear Panel has a control port called the
8756 SYSTEM INTERFACE, This connector is
physically the same as that defined for the
Hewleti-Packard Interface Bus, but is specifically
used by the 8756A to directly control an HP-1B
Sweep Oscillator (HP 8350B or 8340A) or an
HP-1B plotter (HP 7470A or 9872C) through their
respective MHP-1B ports. Sweep Oscillator or Plotter
HP-IB commands from a system controller {(such
as the HP 2826A} may be passed through the HP
8756A’s HP-1B to the 8756 SYSTEM INTERFACE,

The transfer of commands and data is performed
by first sending a Pass through PTd command to
the HP 8756A, where d is 19 decimal for passing
through to the HP-IB Sweep Oscillator or 05
decimal for passing through to the HP-1B Plotter.

Subsequent addressing of the 8756 SYSTEM
INTERFACE address will pass through commands
t¢ the instrument selected. The PTd command
may be sent at any time.

The address of the 8756 SYSTEM INTERFACE is
determined by complementing the least signifi-
cant bit of the current HP 8756A address. For
example, since the HP 8756A default address is
16 decimal = 10000 binary, the default 8756
SYSTEM INTERFACE address is 17 decimal =
10001 binary. As another example, if the HP
B8756A address is 7 decimal = 111 binary, then the
SYSTEM INTERFACE address becomes 6 decimal
= 110 binary.

16

An example of pass through commands to the
HP-1B Sweep Oscillator with address 19 decimal
using the default HP 8756A address is:

1. Address device 16 (the HP-IB of the HP
8756A); send the characters PT19 or PT19 {crl
fl4.

2. Address device 17 {the 8756 SYSTEM
INTERFACE); send sweeper HP-IB
commands.

3. Address device 16. This returns the HP 8756A
to its normal HP-1B aperation.

When the HP 8350B Sweep Oscillator is connec-
ted to the 8756 SYSTEM INTERFACE, and when
the PRESET key on the 8756A or 83508 is pressed
or when the command P is sent via the HP-1B the
following conditions are initialized in the 83508:

a. Instrument Preset.

b. Sweep time set to 200 ms.

c. 8350B Square wave modulation ON; RF
Output ON/OFF depending on plug-in inter-
nal switch setting,

SYSTEM CONFIGURATION

Set up the equipment as shown in Figure 3.
Connect the controfier (e.g. 9826A) to the HP-IB
Connector on the rear panel of the 8756A. Then
connect the 83508 to 8756A System Interface,

MODIFIED SAMPLE PROGRAMS

The following modified sample programs show the
various ways of controlling the 83508 via the 8756
System Interface,

Each programming example is structured using the
following format:

1. Each will refer to a sample program and
explanation already given in the main operat-
ing guide.

2. A modified program listing.
3. An explanation of the modified or added lines
of the program listing, and instructions for

operating the system when necessary.

For more detail on these programs refer to the
main operating guide.,
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HP Z673A
THERMAL
GRAPHICS

PRINTER

S B —— _

HR.IB
SYSTEM
HP 87564 INTERFACE Hf-18 HP 83508
NETWORK ANALYZER SWEEP OSCILLATOR
SWEER Y SWEEP QUTAN
HP-18 ~7easf 205 7 BLANK
‘L'_;DCED :
Gean §TGP SWEEP
DEVIGE
4P 116648 UNDER TEST
DETECTOR
{0

HP 9826A
CONTROLLER
Figure 3. Equipment Setup
CHECK OUT EXPLANATION GF MODIFIED OR ADDED
LINES

THF-TB TEST

15:13:7’1'_‘§ i Lines

T L

it a7 21: Assign Recvr to the 8756A Scalar

Samiuaint " Network Analyzer address,

BUTFUT Bourg "FT15°

REOET 7

CLERR fleur i 22: Assign Sysint to the 8756 SYSTEM

FRINT #8346 15 ACTIVE CONTROLLER®

REMITE Rowr INTERFACE address.

PRINT "5350B- 8758 STEM
a8 P;,MI-H RENRTE T 23: Assign Seo to Sysint (=717) and data will
34 REMOTE Rowr be transferred via 8756 SYSTEM
Lok ;?*Ii% L::-”iitﬁi”j - INTERFACE to the 8350B Sweep
114 4 LA - TR :
zZa PAUSE Oscillator.
13@ LOEAL T
t48  FRINT "RETURM TO LOCAL"
158 FPAUZE 24: Send a Pass Through “PT19” command
16@ ?E?!ii ; . to the 8756A Scalar Network Analyzer,
v 2 1 soar g TIET gt}
128 FRINT "INZTRUMENT PRESET COMFLETED where "19" is the address of the 83508
13 EHD Sweep Oscillator.

17
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49:

Clear all status bytes, the Request Mask,
the HP-IB of the HP 8756A and the
8756 SYSTEM INTERFACE.

60-90: Put the 8756A/8350B system in
REMOTE mode and display a message
to the user.

170: Set the 8756A/8350B system to a
predefined state via Instrument Preset.

To verify and investigate the different remote

modes do the following:

Press [SHIFT] [PAUSF] to reset the 9826A.

Press [SHIET] [CLR] TLN] and [RUN] on the
9826A.

With the 9826A displaying ""ACTIVE
CONTROLLER” and “REMOTE” messages,
verify that the 8350B/8756A System REMote
lights are lit. From the front panel, attempt to
change the start frequency and verify that this
is impossible. Verify that the INSTR PRESET
key and all other keys except LOCAL
are disabled. Since the 8756A controls the
8350B Sweeper via the 8756 SYSTEM
INTERFACE, only the 8756A LOCAL key can
put 8350B/8756A system in LOCAL mode.
Now press the LOCAL key on the 8756A and
verify that the REMote lights on both the
83508 and the 8756A are off and that you can
modify any of the 8350B or the 8756A
functions.

Press [CONTINUE] on the 9826A. With the
9826A displaying “LOCAL LOCKOUT MODE"
verify that the 8350B/8756A system REMote
lights are again lit. Again attempt to change the
start frequency and perform an instrument
preset. Verify that this is impossible. Now
press the 8756A LOCAL key and verify that
still no action is taken.

Press [CONTINUE] on the 9826A. With the
9826A displaying “"RETURN TO LOCAL",
verify that the 8350B/8756A REMote lights are
off. Also verify that all functions now can be
modified via the front panel controls.

Press [CONTINUEL on the 9826A. Verify that
the 8350B/8756A system has undergone an
Instrument Preset and the REMote lights are
on,

18

EXAMPLE PROGRAM T1:

sweep
i {ZETTIMG UFP A SHEEPR
s So=Fe
21 Rrour=718
2z Suzint=7LTF
3] TowTosint
a4 QUTFUY Rowrg"FTI9"
a8 FREINT CHREEOL1Z)
21 OUTPUT Rowrg"IFT
48 DUTPUT Ho; "FAZ, 34307 FRE, PEDEE
41 OUTRFUT Bour
54 FRINT "8TART FREGUEMCY ¢ 2,345 0
(=] FRIMNT "3T0F FREEQUEHCY 3
TH DISF "ENTER SWEEF TIME ik
Ll mam EEE maec "y
B IHNFPLT T
BE FPRIMT "SHEEP TIME ¢ "1Ti" wmgen”
164 GUTFUT Zay"ET s Ty mse
i@l GUTFHT Rowr
114 IMAGE *PL",SIL, "OE"
1aa DISF "EMTER POMWER LEWEL irn dEm™;
136 THFLT P
146 FRINT “FOMER LEVEL @ "jFi;° dBm”
1568 OUTFUT So USING 118;P
151 DUTFRUT Rowr
168 FRUZE
17 IMAGE “Mi» kK, 07"
133 QUTPUT So USING 178;3.4
191 QUTRUT Rowr
156 FRIHT *"MARKER Mo.l @ 3.4 GHz®
el FAUSE
el B4 HITPUT 2o "ME 4580E8, "
ER OUTFUT Ruowre
gy PRINT “HARKER Ho.2 @ 4,58 {GHz"
= FRIMNT "SETTIWG COMFLETEDM
243 PRIUIGE
Pigizs DUTFUT Soguawin
LEa QUTFUT Rowr g "PIFY
278 PRIMT “sETTIMG STORED IW REGISTER L
Zaa FRUSE
el GUTRLT Soy "EHEYS
s T} LEIAL Rowre
318 FRIWNT “sAVE RECISTERS LUCKEL®
Je3=4s FRLUSE
3EA GUTRUT Zeoy ROLY
31 GUTFLUT Rowr
344 FRIMT "RECALL FEGISTER 1¢

254 FRUSE
jE115] GUTFUT Soyp "SHROY

3R LOCAL Rowr
ZEA FRIRT "erWE-RECHLL REGISTERS LUNHLICRED"
290 EHD

EXPLANATION OF MODIFIED OR ADDED
LINES

Setting up a typical

Lines

21 Assign Revr to the 8756A Scalar Net-
work Analyzer address.

22: Assign Sysint to the 8756 SYSTEM
INTERFACE address.

23: Assign So to Sysint (=717} and data will

be transferred via 8756 SYSTEM
INTERFACE to the 8350B Sweep
Oscitlator.
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24; Send a Pass Through “PT1$” command
to the B756A Scalar Network Analyzer,
where 19" is the address of the 83508
Sweep Osciliator.

31, 260: Set the 8756A/83508B system to a pre-
defined state via instrument preset.

41, 101, 151, 181, 211, 331:
Address the 8756A to return the Scalar
Network Analyzer from Pass Through
mode to its normal HP-1B operation.

300, 370: Put the 8756A/83508B system in LOCAL
mode.

The statement in line 250 saves the 83508
Sweeper settings in Register 1, and line 330 recalls
the saved settings of Register 1. If you desire 10
save both the 8350B and 8756A settings, then
lines 250 and 330 should be modified as follows:

250 QUTPUT Rowr; “SV17

336 QUTPUT Rovry “RCY”

EXAMPLE PROGRAM 2: A Stepped CW
Sweep

1 {STEFPED Gl
28 INTEGER T
So=717

T lE

3 wEint
: GUTFUT Raup;"FT1E°
44 FRIMT CHREFOLZ
Tk QUTFHT Feowry"IF CI0G CEHE
£ PlsF "EMTER STHRET FREOUEHCY o GHZ"j
s THPUT A
E DISPE “EMTER STOF  FREGUEHCY in GHz'y
FE IHFUT B

168 IF AR THEM GRYL S8

11a 1sF MEMTER ZTEF SIZE im GHz"j
1249 PHPLUT 3

{38 IF S:E-A THEM 104

1453 L=0E-fA-%

158 FRIMT "THE &3
1E@ FRIHT *
17H OUTFUT So03 "S53 5;
e QUTELIT R

tog FoOR =1 TQ D

19 DUTPUT Seg "UPY

GE 15 STEFPED SHEEFIMG. ... 7
7O ST0F THE BHEERY

FRE EHCW Ay TEET

m

191 DUTFUT Rowr
192 WAIT .3

ey s HERT 1

214 GOTE 1T
228 ENT

19

EXPLANATION OF MODIFIED OR ADDED

LINES

Lines

3%

32:

33:

34;

170:

171, 191

192:

Assign Rcvr to the 8756A Scalar Net-
work Analyzer address.

Assign Sysint to the 87536 SYSTEM
INTERFACE address.

Assign So to Sysint (=717) and data will
be transferred via 8756 SYSTEM
INTERFACE to the 83508 Sweep Oscil
lator.

Send a Pass Through “PT19” command
to the 8756A Scalar Network Analyzer,
where 19" is the address of the 8350B
Sweep Oscillator.

Set the 8756A/8350B system to a
predefined state via Instrument Preset,
turn off Channet 1 and autoscale
Channel 2 of the 8756A.

Program the fregquency step size and set
the Swept CW (SHCW) frequency to
the start value.

: Address the 8756A to return the Scalar
Network Analyzer out of Fass Through
maode to its normal HP-1B operation,

Program a WAIT time of 300 milli-
seconds,

NOTE

The sweep displayed will be a fine for

each frequency covering the full
screen; however, this is normal for
this mode of operation. In SHIFT CW
mode, the 8350B delivers on its
sweep output connector a 0-10V
ramp for each frequency value. The
8756A needs this 0-10V ramp to
drive and update its display. Thus,
the 8756A will not function with the
8350 Manual Sweep which provides
a single voltage for each frequency.
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EXAMPLE PROGRAM 3: Llearning An
Instrument State

{LEARRM STRIHG

Bo=7l%

i
DUTRLUT Reowurs *F
FRIMT LCHR: "
GRTIGH BRZ2E 1
TIM FB#FL18a1
FUTPLY Rowry"IF CI1CE CEZASY
LOCARL Rowur
FRIMT “CHRHGE FROMT FAMEL

GETTIMG OH 3356E°

FALSE

FEEF 1836

DUTPUT Bl

EMTER THEG Y8, 20R" yHE
LOCHEL

PRINT CCHRAMGE FROMT FAHEL
CETTING RGRIH. ..
FAUSE
BEEF Z0aR,.:
SLUTEUT i "ILTLAE
QETFUT Rowre
FRIMT “ORIGIMRL SETTIMG MAS BEEH RESTORED
EHD

EXPLANATION OF MODIFIED OR ADDED

LINES

Lines

21 Assign Recvr to the 8756A Scalar
Network Analyzer address.

22: Assign Sysint to the 8756 SYSTEM
INTERFACE address.

23: Assign So to Sysint (=717} and data will
be transferred wvia 8756 SYSTEM
INTERFACE to the 8350B Sweep
Oscillator.

24: Send a Pass Through “PT19” command
to the 8756A Scalar Network Analyzer,
where 19" is the address of the 83508
Sweep Oscilator.

60: Set the 8756A/8350B system to a pre-

defined state via Instrument Preset, turn
off Channel 1 and autoscale Channel 2
of the 8756A.

78, 130: Put the 8756A/83508 system in LOCAL

171;

mode.

Address the 8756A to return the Scalar
Metwork Analyzer from Pass Through
mode to its normal HP-1B operation.

Reset the 9826A, scratch the 9826 A memory, then
type in the above program. Then run the program.
The 8350B/8756A system will undergo an instru-
ment preset, turn off Channel 1 of 8756A,
autoscale Channel 2 of 8756A, then return to local
front panel control. Perform the following:

1. Adjust the 8350B to a preferred instrument
state, then press [CONTINUE] on the 9826A.

2. Change the instrument settings of the 83508
in any way desired.

3. Press ICONTINUE] on the 9826A. Verify on
the analyzer's CRT display and/or the 83508
front panel that the original instrument state
has been restored.

NOTE

The OL (Output Learnstring) and the IL
(Input Learnstring) commands function
only with the 8350B to store and restore
the instrument state.

EXAMPLE PROGRAM 4:  Interrogating the
Preset Value of a Function

g IGQUTPUTE FROM =358
24 Ho=719

21 Rowr=7 18

ZE Susint=717

23 SoESWE IR

2% PLITPUYT Bogpy “PT19%"
= ERINT CHEEROL1Z:

48 OUTFUT Reowpg "IFT

sl LOTAL Rowe

3% DIEZP PRDJUET START FREGUEHDY BITH #HOE!
T FRUEE

=l OUTEUT Goy"0R"

ElS ENTER H3

31 OQUTFLUT Eaour

150 FRINT "ACTIVE: Start Fregqz'; A l.E+o MMy
118 LOCAL Rour
1z DISE "ADJUET STOF FREEOUEMCY WITH EHOBRY
138 FRUSE
148 DUTFUT Zag "0A"
134 EHTER 3co:B
151 QUTFUT Rowe
LER FRIHT “ACTIVE: Btop Fregs";BoL E+8; “HMHze
178 DIEF “FRESS CONTINUE TO OSUTFUT
THE SHEERFR TIME®
1HR FRUZE
1HE OQUTFLUT Sop"OFSTY
23 EMTER ST

T OUTFLT Fowee

2L FRINT "IHTERROGRTED: Sweep Time="j
DTy Ymear

s28 DIisp

ZEH EHD


https://www.manualsplus.com/

21: Assign Rcvr to the 8756A Scalar
Network Analyzer address.

22: Assign Sysint to the 8756 SYSTEM
INTERFACE address.

23: Assign So to Sysint (=717) and data will
be transferred via 8756 SYSTEM
INTERFACE to the 8350B Sweep
Oscillator,

24: Send a Pass Through “PT19” command
to the 8756A Scalar Network Analyzer,
where “19” is the address of the 83508
Sweep Oscillator.

40: Set the 8756A/8350B system to a pre-
defined state via Instrument Preset.

50, 110: Put the 8756A/83508B system in LOCAL
mode.

g1, 151, 201
Address the 8756A to return the Scalar
Network Analyzer from Pass Through
mode to its normal HP-1B
operation,

EXAMPLE PROGRAM 5: Using Service
Requests, Status Bytes, and Request Masks

g PETARTUSE BYTES

28 Zo=7id

i) ABORT 7

48 CLEAR 5o

S FPRIMT CHR$: I

A5 QUTPFUT Sop "RATECHEE TS

T OQUTPUT Soy "RE‘ZCHRE D2

BE OUTRUT Sog "Ra"SCHRES (L)

2 QUTRUT Soy®IF L5 MDD ST2088MI FAZLLD FEY

21

IF BITCE, 2
Etatus B
IF BITCE,2=1 THEM GOOUE Sratusbuoned
EHARLE IHTRE 73

IF BITiG,@3= ?
“FARAMETER RALTERED"
PRINT

LOCAL So

FETURH

OW ITHMTR 7 GOSUE Statusbutsl
EMAEBI.E IMTR 72

LOCRL %o

FRINT “EHTER A STOP FRED
WITH S328EF LATAH EHTRY

GOTO 1448
Statushutels ZTATHE 7,930
wEFOLL O
IF BITOCE,Br=1 THEH FRINT "FRONT FPAMEL 2RO

FRINT "SRR o Exvercded

LR

EXPLANATION OF MODIFIED OR ADDED

LINES

Line

90:

Preset the 8350B to a predetermined
state, and clear the Status Bytes via the
“C8" command. Enable the squarewave
modulation and set the Sweep Time to
200 ms (minimum sweep time required
by the 8756A). Sel the Start Frequency
3 GHz, and activate the Stop Fre
quency.

NOTE

Set up the equipment as shown in Figure
2 of this guide by replacing the 87558

the 8756A Scalar Network

Analyzer.


https://www.manualsplus.com/

Wo9 sn|dsfenuen


https://www.manualsplus.com/

P

83A YT S S S

Supersedes: None

OCTOBER 1980

Introductory Operating Guide
for the HP 8350A Sweep Oscillator
with the HP 9845B Desktop Computer

INTRODUCTION

This programming note is a guide to the remote
operation of the HP 8350A Sweep Oscillator and
appropriate HP 83500 Series Plug-in using the HP
98458 Desktop Computer. Included in this guide
are the system connections for remote operation
and several example programs with descriptions of
each step.

The 8350A is fully compatible with the Hewlett-
Packard Interface Bus (HP-1B). When used with a
controlier such as the 98458, compiete contro! of
the sweep mode, frequency limits, frequency
markers, power level, and all other front panel
controls can be achieved.

REFERINCE IMFORMATIOMN

For further information on the HP Interface Bus, the
following reference should prove helpful:

® Condensed Description of the Hewlett-Packard
Interface Bus (HP Literature No. 59401-20030).

Complete reference information on the 8350A can
be found in the 8350A Sweep Oscillator Operating
and Service Manual (HP Part No. 08350-90001}. For
information on operating the 98458 the following
references are available:

® 98458 Operating and Programming Manual (HP
Part No. 09845-91000).

® 98458 /O ROM Programming Manual (HP Part
No. 09845-91060).

EOUAPMENT REGUIEED

To perform all the example programs described in
this programming note, you will need the following
equipment and accessories:

1. HP 8350A Sweep Oscillator with any HP 83500
Series Plug-in. Note that an HP 86200 Series
Plug-inwith the HP 11869A Adapter can be used
but all references to power level and power
control are not applicable,

©HEWLFTT-PACKARD CO. 1980

HEWLETT
PACKARD
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2. HP 9845B Desktop Computer with:
a. HP98412A I/O ROM {actually 2 ROM’s}
b. HP 98034A Revised HP-1B Interface Card/
Cable
NOTE

The following equipment is not required for the
programs to function but rather for a visual
display of the 8350A functions.

HP 87555 Frequency Response Test Set with:

a. HP 8755C Swept Amplitude Analyzer
b. HP 180TR or 182T Display Unit
c. HP 11664A or 116648 Detector

d. Two 120 cm. (4 ft.) BNC cables (HP11170C
variety}

or any appropriate Oscilloscope with Crystal/
Schottky Detector, Attenuator, and BNC Cabling,

4. Any test device over the frequency range of the
83500 Series Plug-in.

SET-UP

Figure 1 shows the system connection and switch
settings for the 98034A Interface and the 98458
Desktop Computer. The following procedure com-
pletes the setup:

1. Turn off the power to the 98458B.

2, Verifythat the ROM's are installed inthe 98458.
If not, then install the ROM's inthe appropriate
side panel drawers of the 9845B.

3. Installthe 98034A Interface Card into one ofthe
rear panel slots of the 98458,

4. Verify that the rotary switch on top of the
98034Aissetto”7". Ifnotthensetitto”7" since
this is the select code forthe interface card forall
programs found within this guide.

5. Connect the 24-pin HP-IB connector of the
98034A to therearpanel HP-I1B connector of the
8350A. This connector is tapered to insure
proper connection.

HP INTERFACE BUS

8350A/83500 PLUG-IN

I W T Y

98034A

ROM Drawer ! ROM Drawer

98458

I3 ICITIEROICT

CAEEDG) ERemod

CIRIEADEAICICT

913 01 GOIG0G0
TG oonaa

a60A0
1 paoaa

Figure 1. System Connection

2
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CAUTION

Do not attempt fo mate black metric threaded
screws on one connector with silver English
threaded nuts on another connector, or vice-
versa, as damage may result, A metric conversion
kit which will convert one cable and one or two
instruments to metric hardware is available by
ordering HP Part No. 5060-8138.

6. Al programs within this guide expect the 8350A
HP-IB address to be decimal 19, The 8350A HP-
IB address switches are located inside the instru-
ment and are factory preset to decimal 19. To
execute a front panel ‘Set HP-18 address’ which
will display the present HP-IB address:

Press SHIFT LCL:

The FREQUENCY/TIME display willindicate the
present decimal address. To reset the number if
19 is not displayed:

Press 1- 9 GHz

This HP-1B address will remain in effect until the
instrument is powered off since the internal
address switches are read at power on {unless
8350A Option 001 Non-volatile Memory is
used). Since Example 4 requires the 8350Ato be
powered off then on, the internal address
switches should be reset 10 19 if necessary.

CHECK-GUT

Turn on the 9845B and the 8350A. The 98458
should undergo an internal memory test then
dispiay “9845B READY FOR USE" on the CRT
display. The 8350A should also undergo a turn-on
self test consisting of the red LED numeric displays
being blanked and all yellow indicator LED's on,
then the 8350A sweep controls are set to the
instrument preset state: Start/Stop Sweep over the
entire plug-in frequency range, fastest sweep time
for plug-in (typically 10 milliseconds), and maxi-
mum leveled output power for the plug-in. If the
8350A fails the power-up self test an error message
will be displayed in the far left LED display. Check
section 8 of the 8350A Operating and Service
Manual for error message decoding and diagnostics.

EXAMPIE PROGRAM 1: Remote, Local, Llocal

To verify that the HP-1B connections and interface
are functional perform the following on the 98458:

1. Press CONTROL STOP (or RESET)
2. Type 'REMOTE 719
3. Press EXECUTE

Verify that the REM light on the 8350A is lit. If this
fails, verify that the 98034A select code switch is set
1o 7", the 8350A address switches are setto “19”,
and the interface cable is properly connected.

If the 9845 B display indicates an error message, it is
possibie that the above remote message was typed
in incorrectly or the ROM's are not properly in-
stalled. If the 98458 accepts the remote statement
and the display is clear but the 8350A REM light
does not turn on, you could have a defective
98034A or 8350A. Perform the operational checks
as outlined in the respective Operating and Service
Manuals to find the defective device.

PROGRAMPMING EXAMPLES

The following sample programs show the various
ways of controlling the 8350A. In remote control
situations the 8350A Sweep Oscillator can interact
with the system HP-IB controller in two basic ways:

1. “Listen Mode': Here the 8350A listens to the
control commands as to modifying the present
instrument state. This effectively commands the
8350Ato do a specific event much like setting a
front panel function.

2. “Talk Mode: Here the 8350A informs the
controller of the presentinstrument state with a
numeric value or a string of characters. This
effectively allows the userto interrogate orlearn
any 8350A function,

Each programming example is structured using the
following format:

A general description of the functions exercised
The program listing

An explanation of each program line

Detailed instructions for operating the program.

B

Lockow!, and Instrument Presel

Before programming the 8350A for different sweep
functions, the user should be aware of the extent of

remote control that can be used. The Remote
Enable {REMOTE) command sets the 8350A into
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remote control from the local {manual}) mode. In
remote the 8350A will perform only as its functions
are programmed. However if the LCL button is
pressed, the 8350A will return from the remote state
to local control. To prevent this from occurring the
Local Lockout ((LOCAL LOCKOUT) command dis-
ablesall front panel controls, specifically the “ Local”
key. The GoTo Local { LOCAL) command will return
the 8350Ato front panel control thereby removing it
fromthe remote and local lockout modes. Note that
the above remote and local commands are different
from the general HP-1B bus local and remote com-
mands ((LOCAL 7’ and 'REMOTE 7). Finally, in
remote control it is periodically desirable to reset
the 8350A to a predefined state, this is achievable
with the Instrument Preset function,

PROGRAM 1

e REMOTE 719

24 DISF "Remote”

k3 FPRUSE

L1 FEMOTE 719

5§ . LOCAL LaCkouT 7

=35 DISP "Lozal Lockous”
TG FAUSE:

s LOCRL 719

X LIEF "Local®

188 FRUSE.
18 DUTPUT FIsiCIRY
128 EMD

PROGRAM 1 TAPLARNATIORN:
Line 10: Sets 8350A to remote.
Line 20: The 98458B displays “Remote”,

Line 30: Temporarily stops program execution.
line 40: Sets 8350A to remote.

Line 50
Line o0:
line 70:
Line 80: Sets 8350A to local.

Line 90: The 98458 displays “Local”.
Line 100:
Line 110:

Sets local lockout mode,
The 98458 displays “Local Lockout”.

Temporarily stops program execution.

Temporarily stops program execution.

Sets 8350A to remote and performs an
Instrument Preset.

EXAMPLE PROGRAM Z: Programming Funclions

Line 120: Stops program execution.

To verify and investigate the different remote
modes do the following:

1. Press CONTROL STOP SCRATCH A
EXECUTE on the 9845B. This scratches the
program memory.

Press INSTR PRESET on the 8350A.

Type in the above program.
Press RUN on the 98458.

Withthe 984 5B displaying” Remote”, verify that
the 8350A REM light is lit. From the front panel,
attempt to change the start frequency and verify
that thisisimpossible. Verify that the Instrument
Preset key and all other keys except LCL are
disabled. Now press the LCL keyand verifythat
the 8350A REM light is off and that you can
modify any of the sweep functions.

S SRS

6. Press CONT on the 9845B. With the 98458
displaying “Local Lockout” verify that the 8350A
REM light is again lit. Again attempt to change
the start frequency and perform an instrument
preset, Verify that this is impossible. Now press
the LCL key and verify that still no action is
taken.

7. Press CONT on the 9845B. With the 98458
displaying “Local” verify that the 8350A REM
light is off. Also verify that all sweep functions
can now be modified via the front panel controls,

8. Press CONT on the 9845B. Verify that the
8350A has undergone an Instrument Preset and
the REM lightis on. The Qutput COUTPUT719")
statement does two things, one it performs a
'"REMOTE 719", and second it passes data to the
8350A.

Note that the 8350A LCL key produces the same
result as programming 'LOCAL 719 or'LOCAL7'. Be
careful as the latter command places all instruments
on the HP-IB in local state as opposed to the 8350A
alone.

To program any function on the 8350A the controller
must pass specific program codes and data to the
sweeper. The statement that allows this is the
Output (OUTPUT") statement. The alphanumeric
data string of the output statement can be a

concatenation of character strings and/or variables.
The data can be specific codes, free field formatted
data, or reference a specific image ((IMAGE) state-
ment. For example, to program the CW Frequency
{CW), one program code sequence is “CW",
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followed by the frequency in GHz, then' GZ". {f the
frequency is to be 7.555 GHz, then the string
“CW7.555G2" will suffice. However if the frequency
were to change then a variable 'V could indicate the
frequency in GHz and the program string could be
TCWLEGZY. Using an image statement also aliows
a specific number of digits to be passed, thereby
avoiding any unexpected round off errors,

NOTE

This program expects an 83500 Series Plug-in that
covers the frequency 7.555 GHz. If using a plug-in
that does not cover this frequency range then the
value in lines 38 and 40 should be changed to an
appropriate value.

PROGRAM 2
18 OUTFUT Pia;tIpe
23 FISED 2
3B QUTRUT T1S; CCHT. SSSG2Y
R34 DIGF "CW = F.55% [He»
e FRUSE
4 INPUT “OW Cin BHzy = 90, F
P& OPRINT “OW = "iF1Y GHzo
E8 DUTRUT FL&; O F;YGID"
B GOTO &8
g IMAGE TCWY, DD, BRD, TGI
F1E O OUTRUT F1% LEIME 1BEF
T2 GOTO &8

PROGRAM 2 DYXPLANATHOR,:

Line 10: Puts the 8350A into a predefined state
via instrument preset.

Line 20: Fixes numeric data output to 2 decimal
places.

Line 30: Puts the 8350A in CW mode and pro-
grams a CW frequency of 7.555 GHz,

Line 40: The9845Bdisplays "CW=7.555 GHz".

Line 50: Temporarily stops program execution,
Line 60: The 98458 displays “CW (in GHz) =17",
The useris promprted to input a new CW
frequency value which is stored in the
variable ‘F'.

Line 70: Printonthe CRT displaythe programmed
CW frequency.

Line 80: Program the CW frequency using the
default data format.

Line 90: Go to line 60,

Line 100: Image statement is set up for program-
ming the CW frequency with a 1 MHz
resolution,

Line 110: Program the CW frequency via image

statement in line 100.
Line 120: Go to line 60.

The equipment setup is the same as the previous
example. Reset the 9845B, scratch the 98458
memory, then type in the above program. Then do
the following:

i. Run the program. The 98458 displays “CW ==
7.555 GHz". The 8350A changes from the instru-
ment preset state of Start/Stop sweep to a CW
frequency of 7.555 GHz.

2. Press CONT on the 98458, The 9845B now
dispiays “CW (in GHz) =?". Type in a new CW
frequency (value in GHz), then press CONT.

3. The 8350A will be programmed to the new CW
frequency with the new value printed on the
CRTdisplay. The program jumps back to step (2)
above.

When inputting the CW frequency try several
values, each with a different number of digits after
the decimal point. Notice that the 8350A displays
the frequency to 3 decimal places (1 MHz fre-
quency resolution). Values with better than T MHz
frequency resolution are rounded to the nearest
MHz by the 8350A. However when the 9845B is
reset all numeric output data defaults to the ‘FIXED
2" or fixed 2 decimal places format, Thus the 98458
rounds the desired frequency to the nearest 10
MHz. To change this free-field format to more
decimal places modify the fixed format statement in
line 20 to 'FIXED 5’ from the keyboard then re-run
the program. Another approach is to utilize the
image statement 1o set the desired number of
decimal places. To use the image statement in the
program, do the foliowing on the 98458B:

Press STOP
Type "'DEL 80, 90’
Press EXECUTE

This should delete lines 80 and 90 from program #2
and allow the use of lines 100,110, and 120 instead.
Run the modified program again and use the same
steps for operation as before. Now if the value
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inputted has a frequency resolution greater than
1 MHz the 9845B does the rounding instead of the
8350A, Thisis the preferred programming approach.
Change the image statement for 10 MHz frequency
resolution and verify the results from the 8350A
frequency display.

Since adevice select code address can be avariable,
verify that this can be used in the modified or
original program #2 by doing the following:

1. Insertbefore Line 10 a new line with the variable
‘Swp’ by:

Press STOP
Type '5 Swp=719
Press STORE

2. Modify the output statement(s) by editing the

necessary lines and changing the
‘QUTPUT 719" to "OUTPUT Swp' and
‘OUTPUT 719 USING 100’ to ‘OUTPUT Swp
USING 100",

Re-run the modified program using‘ the same
operation steps as above,

EXAMPLE PROGRAM 3: Seiting Up A Typical Sweep

Typically the sweeper is programmed for the proper
sweep frequency range, sweep time, power level,
and marker frequencies for a test measurement,
This program sets up the sweeper for a general
purpose situation using several dedicated image
statements. Note that not all parameters need to be
reprogrammed every time.

NOTE

This program expects an 83580 Series Plug-in that
covers the frequency range of atleast 3 to 7 GHz.
If using a plug-in with a different frequency range,
change the values in lines 60, 90, and 100, to the
appropriate values, If using an 86200 Series Plug-
in then do not enter line 70,

PROGRAM 3

HE%] TMBMGE "FAEY, DR, DDD, YGEFEY DD, BED, “GI"
et IMRGE *&T», 000nn, *nuse

E IMRGE “M",0,D2D.D0DD, "GZ¢

£3: IMBGE "FL", 0D, D0, DM~

i OQUTAUT P19 " IPRDL™

2] QUTPUT V1% USIMG 18:3,7

T QUTFUT 719 USING $8:19

G QUTROT 719 USTHG 2654

S OUTPUT 713 USIHG 33;1,4
e DUTFOT 719 USTHG 30,4
tia END

PROGEAM 3 EXPLAMATION:

Line 10: Image statement for setting the Start
and Stop Sweep frequencies in GHz

Line 20: Image statement for setting the Sweep
Time in milliseconds.

Line 30: Image statementforsetiinga Frequency
Marker by marker number and fre-
quency in GHz.

Line 40: Image statement for setting the Output
Power Level in dBm.

Line 30: Presetthe sweeper to a known state via
instrument preset and enable the in-
ternal 27.8 kHz Square Wave Ampli-
tude Modulation,

Line 60: SetaStart/Stop Sweepof3.0t07.0 GHz.

Line 70: Setthe QutputPowerlevelto+10dBm.

Line 80: Setthe Sweep Time to 50 milliseconds.

Line 90: Set Marker#1 to 4 GHz,

Line 100: Set Marker#2 to 6 GHz.

Line 110: Stops program execution.

Set up the equipment as shown in Figure2 by
adding the 8755C, the 180TR or 1827, the 11664,
and atest device like a4 to 6 GHz Bandpass Filter. It
is important that the two rear panel connections
from the 8350A to the 8755C/182T are made fora
proper CRT display. For the example measurement
set the following front panel controls:

On the 8755C:

Channel 1:
Display ......... OFF (press all the dispiay
push buttons so that they are all out)
Channel 2:
Display .o e B
dB/ DIV . 10 dB
Reference Level............ .o 0 —10 dB
Reference Level Vernier. . ............ OFF
On the 18271 or 180TR:
Magnifier ... .. . X1
Display .. ..ot e INT
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HP 83504
SWEEP DSCILLATOR

HP 88458
DESKTOP CEMPUTER

8785C/182T7 SWEPT
AMPLITUDE ANALYZER

980344

PS8 Z BLANK ALX LT
SWEEP OUT/IN :
{Front or Rear) AUX D" 1BE
o R
BEER ¥ E4ER
BE3R - - + 3WEH
e+ 0 @8
8§
DEVICE
UlﬁﬂEﬁj’EST 11664
DETECTOR
AU o | i 7 SRR
M —

Figure 2. Equipment Setup For Program 3

After connecting the equipment: reset the 98458,
scratch the 98458 memory, then type in the above
program. Then run the program. The 8350A will
initially undergo an instrument preset which will set
the proper power leveling mode and sweep
blanking signals. Since the 8755C requires the RF
signal to be modulated at a 27.8 kHz rate, the
internal amplitude modulation is enabled. If using a

4 to 6 GHz Bandpass Filter as the test device, the
CRT display shouid reflect the filter transmission
response over the 3 to 7 GHz range. Two frequency
markers of the Z-Axis Intensity dot variety are setto
4 and 6 GHz, hopefully within the passband or near
the 3 dB points. The setup can be modified by
changing the values in lines 60, 70, 80, 90, and/or
100, then re-run the program.

EYAMPLE PROGREAM 4: Learning An instrument State

Being able to save a specific instrument state is
helpful when it is needed several times in a test or
measurement procedure. The user could save the
instrument state by manually logging the important
sweep parameters such as frequency range, power
level, ALC modes, etc, then re-inputting them at the
appropriate time. A somewhat simpier approach is
to save the instrument state in one of the 8350A
internal storage registers, then recall itwhen needed.
However, thisis not a permanent solution unless the
8350A Non-volatile Memory option (Option 001) is
used. A more permanent solution is to use the
QOutput Learn String function of the 8350A so that
the 9845B can learn then store a data string that
describes the present instrument state on a 1ape
cartridge or in its' internal memory. Once an instru-
ment state is stored or learned, the 8350A can then
be restored to that state using the Input Learn String
function. The power of these instrument Learn/Teach
functions are demonstrated by the following program

using the 98458 fast data transfer function.

PROGRAM 4

18 OFTION BASE 1

=8 TiM AFlianl

3@ DUTEUET PL9;"IFMDL®

46 LOCAL 719

5B PAUSE

£6 OUTPUT Fioptoln

78 ENTER 715 BFHE 9B USIHG "#,29A" ;83

E3s] FPRUGE
B2 DUTPUT P15 " 1LY LAY
186 EMWD

PROGEAM 4 EXPLANATIORN,

Line 10:; Define the first element in any array to
be at index number 1.

Line 20: Set the length of the A$ string to 100
characters.

Line 30: Setthe 8350A to a predefined state via

instrument preset and enable the square
wave modulation.
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Line 40: Return the 8350A to local control.

Line 50: Temporarily stops program execution,

Line 60: Program the 8350A to output the Learn
String,

Line 70: Read the Learn String into the 98458
using a byte fast handshake transfer of
90 string characters ignoring the line
feed as the string terminator. Store the
90 character Learn String in AS.

Line 80: Temporarily stops program execution.

Line 90: Program the 8350A to accept a Learn

String, then send the new Learn String to
the 8350A,

Line 100: Stops program execution.

Setup the equipment as in example 3 using the CRT
display to verify the sweep settings. Note that the
original equipment setup can also be used with the
8350A front panel indicators used for verification.
Reset the 98458, scratch the 98458 memory, then
type in the above program. Run the program. The
8350A will undergo an instrument preset, enable
the square wave modulation, then return to local
front panel control. Then perform the following:

1. Adjust the 8350A to a preferred instrument
state, then press CONT on the 98458,

2. Turnthe 8350Aline power off, Wait five seconds
then turn the 8350A power back on. Press
INSTR PRESET on the 8350A

3. Press CONT on the 9845B. Verify on the CRT
display and/or the 8350A that the original
instrument state has been restored.

EXAMPLE PROGRAM 5: Interrogating The Present Value Of A Function

While the 8350A Learn String enables the user to
completely save a string of characters that define
the present instrument state, the information is
densely packed and encoded to save memory
space. If the user wishes to determine the actual
value of a specific parameter, say the Start Fre-
guency, itwould require atedious process to extract
a numeric value from several characters within the
Learn String. An easierapproach is to use the Qutput
Interrogated Parameter function of the 8350A, With
this function the 9845B instructs the 8350A to
output the present numeric value of a specified
function. Any function that has a numeric value
associated with it can be interrogated. Note that if
the parameter is not presently active, the 8350A
uses a computed value or its previous value. The
following program demonstrates the capability of
the interrogate function,

PROGRAM 5

Tig s SUTPUT TESUIeMBLe o
L E® LOCAL 7IEC S
CLURE D PFAUSE R AR
S48 OUTRUT TEELOFFRT
. BB OEHTER iR R S
CRE PRINTC"Start Freg = PIACLEG;T MHzt
TREC DUTPUT TISICORFEY. 00 R
g8 EHTER. Pi81EB e
W PRINT “Stop Freg | =:"1B<1€6; " HHz".
CUUAEEs GUTPUT TI93UARSTAOC :
i EMTERTOGEY L
T 2@ BRINT Sidsep Time = " 1HR88T1Y meec

CoimE EEp

PROGRAM 5 FYXPLANATION:

Line 10: Set the 8350A to a predefined instru-
ment state via instrument preset and
enable the square wave modulation.

Line 20: Return the 8350A to local control,

Line 30: Temporarily stops program execution.

Line 40: Program the 8350A to output the
present value of the Start Frequency.

Line 50: Readthevalueintothe 98458 and store
it in the variable 'A’.

Line 60: Print on the CRT display the present
value of the Start Frequency in MHz,

Line 70: Program the 8350A to output the present
value of the Stop Frequency.

Line 80: Read thevalueintothe 98458 and store
it in the variable ‘B’

Line 90: Print on the CRT display the present
value of the Stop Frequency in MHz.

Line 100: Program the 8350A to output the present
value of the Sweep Time,

Line 110: Read the value intothe 98458 and store
it'in the variable ‘T,

Line 120: Print on the CRT display the present
value of the Sweep Time in milliseconds,

Line 130: Stops program execution,
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Setup the equipment as in example 3 using the
analyzers’ CRT display to verity the sweep settings.
Note that the original equipment setup can also be
used with the 8 350A front panel indicators used for
verification. Reset the 98458, scratch the 98458
memory, then type in the above program. Run the
program. The 8350A will undergo an insttument
preset, enable the square wave modulation, then
return to local front panel control. Then perform the
following:

poed CW Sweep

1. Adjustthe 8350Atoapreferradinstrument state
using the Start Frequency, Stop Frequency, and
Sweep Time controls,

2. Press CONT on the 98458B.

3. The present values of the Start Frequency, Stop
Frequency, and Sweep Time are sequentially
interrogated and then printed on the CRT of the
98458.

Present automatic measurement systems typically
make measurements at a sequence of CW test
frequencies instead of analog sweeping the fre-
quency range of interest. If swept, the measurement
data taking machine would need to sample the RF
signal at a very fast rate to maintain accurate
frequency information, too. This is typically not
accomplished. Stepped CW sweeps can be accom-
plished in several ways with the 8350A:

1. Program sequentiai CW test frequencies.

2. Program the frequency sweep range then
enable the manual sweep mode. Perform a
stepped manual sweep by repetitively program-
ming the step up/increment function.

3. Program the CW frequency to the start fre-
quency, the Step Size to an appropriate value,
then repetitively program the step up/incre-
ment function.

Considering the speed of programming the above
approaches, the third is the most efficient time wise.
This program illustrates a stepped sweep using this
approach,

PROGRAM 6

18 GUTFUT 71%;"1FMDIFI@”

sl INFUT “Star: Freg (GHz2 = """, R
T THPUT "Stap Freg (GHoo s
4% THPUT "Siep Size tGHzD
24 D=l B-AreL

[ty QUTPUT 71w "THESY
T GUTELIT 713 "CHY,
=35 FOR D=1 TO D

El DUTFUT 715 "up”
18 WRIT 29

118 MEXT 1

P2y LOTG 78

o
.l

PROGREAM 6 TEPLAN

Line 10:  Set the 8350A to a predefined instru-
ment state, enable the square wave

modulation, and disable CW Filter.

Lineg 20: The 98458 displays “Start Freq (GHz) =
?”, input prompis for Start frequency of
the sweep. Store it in the variable ‘A’

Line 30: The 98458 displays “Stop Freg {GHz) =
7", input prompts for the stop frequency
of the sweep. Store it in '8,

Line 40: The 98458 displays “Step Size (GHz) =
77, input prompts for the step size of the
sweep. Store it in 'C.

Line 50: Determine the number of frequency
steps in sweep, store in ‘D",

Line 60: Setthe CW Step Size.

Line 70: Set the CW frequency to the start
frequency value,

Line BO: lterate the CW step "D’ times.

Line 90: Program the Step Increment/Up func-
tion.

Line 100: Wait 20 milliseconds for settling.

Line 110: Continue step iteration,
Line 120: Go to line 70.

The equipment setup is the same as in the previous
example. Reset the 9845B, scratch the 9845B
memory, then type in the above program. Run the
program. The B350A will undergo an instrument
preset and enable the square wave modulation.
Then perform the following:

1. The 98458 will display “Start Freq {(GHz) =1?".
Answer this prompt by inputting the desired
Start frequency (value in GHz) of the sweep,
then press CONT.

2. The 9845B will display “Stop Freq (GHz) =7?".
Answer this prompt with the desired Stop
frequency (in GHz) of the sweep, then press
CONT.
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3. The 98458 wiil display “Step Size {GHz) = 7,
Answer this prompt with the desired Step size
(in GHz) of the sweep, then press CONT.

4. The 8350A CW frequency will be programmed
to the Start frequency of the sweep selected.
Then the CW frequency is repetitively incre-
mented by the step size value. The sweep is
then restarted afterreaching the stop frequency.

To stop the program press STOP.
Since part of the time involved in changing CW

frequencies is in updatingthe numeric LED display if
this could be defeated the CW frequency time can
be optimized. Note that one drawback is that the
numeric display will not indicate the present fre-
quency. The 8350A provides a Display Update
On/Off function and it can be implemented by
modifying line 10 to be:

QUTPUT 719, IPMD1FIODUO”

Then re-run the modified program using the same
operation steps as above.

EXAMPLE PROGRAM 7: Using Service Reguests, Status Bytes, and Regquest Mask

Certain error conditions of the 8350A can be
detected by the 9845B so that corrective action can
be taken. Examples of some detectable error condi-
tions are RF power unleveled, numeric data entry
out of range, and line power faillure. If an error
condition exists, the user can instruct the 8350A to
request service from the 9845B by initiating a
Service Request {SRQ). The 9845B can detect
whiether an SRQ has taken place on the bus by
analyzing bit 7 (see note below) of the Status Byte of
the 98034A HP-IB Interface. Two modes are avail-
able for analyzing the 98034A Status Byte: (1)
periodically read the Status Byte, or (2) enable bit 7
tointerruptthe program whenitis set. In eithercase,
once itis determined that the 8350A has requested
service, the specific error condition(s) can then be
determined by reading and analyzing the Status
Bytes of the 8350A. The §350A has two Status Bytes,
each consisting of 8 bits with each bit indicating the
present status of a particular function or condition,
See Table 1 for a complete description of the
conditions associated with each Status Byte bit. The
user can analyze these Status Bytes forevery SRQ, or
more simply, instruct the 8350A to issue an 5RQ
only if a specific set of error conditions exists. The
set of conditions is determined by a numeric value
passed by the Request Mask function. This numeric
value is generated by summing the decimal values
of each Status Byte bit to be checked. This program
demonstrates the capability of the SRQ and Status
Bytes to detect an error condition.

NOTE

This assumes that the status bits are numbered &
thru 7 with the least-significant bit being number
0. Other references may assume that the bits are
numbered 1 thru 8 with the least-significant bit
being number 1.

10

If using an 86200 Series Plug-in, the Status Bytes
can provide only limited information. Table 1
indicates which Status Byte functions/bits are
usable.

PROGRAM 7

18 REGRTIG T

28 CLEAR 719 -0

38, DUTPUT T19; " IPMELIRM"LCHRECST S
48

M IHT #7 GUSUE Srg
S COMYROL MASKE 71128
S8 CARE EHABLE 7

PEOTHPUT YOW Freq (GHzd = 3°,F

BE O QUTPUT TS vEHY FI NG
el WAIT 166
tBE GRTD 78
118 Segqr STHTUS FIdim .
128 IF BITiR,H 1 OTHEM QuTO 168
138 IF EIT<R, @3 =] THEH PRINT
CParanstsr Altered? -
149 IF BITCAR,Sx=1 THEH FRIMT “"Suntaw Erreort
158 CLERR F19
168 COHTROL MATE F313%
178 CARDT EMHREBLE 7 ’
1@e RETHRH

PROGEARM 7 EXPLAMATION,;
Line 10:
20:
30:

Clear the status of the HP-1B.
Clear the status of the 8350A,

Preset the 8350Ato a predefined instru-
ment state enable the square wave
modulation, and set the Reqguest Mask
to enable Parameter Altered and Syntax
Error SRQY's.

Indicate that if an interrupt from the
98034A HP-IB Interface Is received that
program execution will branch to the
interrupt service routine located at the
line labelled ‘Srq’.

Line

Line

Line 40;

Line 50: Specify an interrupt from the 98034A if

bit 7 {decimal value 128} is set.
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Table 7. 8350A Status Byte Descriptions

STATUS BYTE (#1)
BIT # 7 & 5 4 3 2 @
DECIMAL
VALUE 128 64 32 16 ] 4 1
FUNCTION N/A REQUEST | SRG on SRQ on N/ A SRG on MN/A S5RG on
SERVICE Syntax End of Change in Numeric
(RQS) Error Sweep Extended Parameter
Status Byte Altered to
Default
Value
EXTENDED STATUS BYTE (#2)
BIT # 7 6 5 4 | 3 3 @
DECIMAL ]
VALUE 128 64 3z 16 8 4 1
FUMCTION | Airflow *RF Power N/A N/ A N/A N/A ] Self Test
Failure Unleveled | Failure/on { Failed

“Bit/Functions not usable with 86200 Sertes Plug-ins and 11869A Adapter,

Line 60:

Line 70:

Line 80:

Line 90:

Line 100;
Line T10:

Line 120:

Line 130:

Enable the controller to accept an inter-
rupt from the 98034A.

The 98458 displays "CW freq (GHz) =
", input prompts for the desired CW
frequency value in GHz. Store it in the
variabie 'F,

Setthe CW frequencyas determined by
"F.

Wait 100 milliseconds to allow the
8350A to interrupt.

Go to line 70.

Location ofthe interrupt service routine.
Read the Status Byte of the 8350A and
store it in ‘A’

Check bit 6 of the 8350A Status Byte to
see if it generated the SRQ, go to line
160 if not.

Check bit 0 of the 8350A Status Byte for
an Altered Parameter error. Print on the
CRT display “Parameter Altered” if one
exists.

Line 140: Check bit 5 of the 8350A Status Byte for
a Syntax error. Print on the CRT display
“Syntax Error” if one exists,

Line 150: Clear the 8350A Status Byte to enable

another SRQ.

Line 160: Re-specify bit 7 of the 98034A to cause
an interrupt.

Line 170: Re-enahle interrupts from the 98034A.

Line 180: Return fromthe interruptservice routine

to the main program.

The equipment setup is the same as the previous
example. Reset the 9845B, scratch the 98458
memory, then type in the above program. Run the
program. The 8350A will undergo an instrument
preset and enable the square wave moduiation. The
9845B then displays “CW Freq (GHz) =?". Answer
this prompt by inputting the desired CW frequency
in GHz, then press CONT. Verify that the 8350A
CW frequency has been properly programmed. Try
several values that are out of range of the plug-in’s
frequency limits and verify that an arror message
was printed on the CRT display. The program
repeats the above input prompt. To stop the
program press STOP .
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HP-IB PROGRAM CODES

Code Description Code Description
AKm Amplitude Marker On/Off MPm Marker 1-2 Sweep On/Off
AlLmn Alternate Sweep On/Off MS Milliseconds
Al Internal Leveling MZ MHz
A2 External Crystal Leveling MO Marker Off
A3 External Power Meter Leveling M1 Marker #1
. M2 Marker #2
BK Back .
acespace M3 Marker #3
CAm Amplitude Crystal Marker On/Off M4 Marker #4
(83522/83525 Only) M5 Marker #5
CF Center Frequency ,
Cim [ntensity Crystal Marker On/Off NT Network Analyzer Trigger (84108B)
(83522/83525 Only) OA Output Active Parameter
Cw CW Frequency oL QOutput Learn String
i 1 MHz Crystal Marker Freguency oM Output Mode String
(83522/83525 Only) op Output Interrogated Parameter
C2 10 MHz Crystal Marker Frequency 0s Output Status Bytes
(83522/83525 Only) OX Output Micro Learn String
C3 50 MHz Crystal Marker Frequency PL Power Level
(83522/83525 Only) PSm Power Sweep On/Off
C4 External Crystal Marker Freguency RCh Recall Registe
3522/8352 ] - € PBISLEr
(83522/83525 Only) RFm RF Power On/Off
DF Delta F Frequency Span RM Service Request Mask
DM dBm RPm RF Blanking On/Off
DN Step Down/Decrement RS Reset Sweep
DPm Display Blanking On/Off % s g
DUm Display Update On/Off econds ,
SF Frequency Step Size
E Exponent Power Of 10 SH Shift Function
FA Start Frequency Stm Slope On/Off
FB Stop Frequency S5Mm Manual Sweep
Flm CW Filter In/Out Sp Power Step Size
F1 —20 MHz/V M 55 Step Size
F2 —& MHz/V FM ST Sweep Time
7 CHz SVn Save Register
SX external Sweep
HZ Hz
. T5 Take Sweep
1L Input Learn String T1 Internal Sweep Trigger
P instrument Preset T2 Line Sweep Trigger
X Input Micro Learn String T3 External Sweep Trigger
KZ KHz T4 Single Sweep
MC Marker To Center Frequency up Step Up/increment
MDm Square Wave Amplitude Modula- VR CW Vernier
tion On/Off
MO Marker Off 0-9+—  Acceptable Numeric Data
NOTES
1. Program codes of the form "XXm' use “m’ to turn the function On or Off {1 or 0). For the storage register
functions the ''n” is 1 through 9.
2. The $350A ignores spaces, plus signs, negative signs (except when valid) and any unexpected characters.
Program codes can be upper or lower case alpha characters.

For more infarmation, call vour jocal HP Sales Office or nearest Regionai Office: Eastern (201 265-5000; Midwestern (312) 255-3800; Southern (404) $55-1500; Western (213}
970-7500; Canadian (416} H78-9430. Ask the eperator for instrument sales. Or write Hewleif-Packard, 1501 Page Mill Road, Palo Alto, €A 394304, In furepe: Hewleti-Packard
S.A., 7, rue du Bois-du-Lan, P.G. Box, CH 1217 Meyrin 2, Geneva, $witzeriand, In Japan: Yokogawa-Hewlett-Packard Ltd.. 29-21, Takaido-Higashi 3-chome, Suginami-ku, Tokvo 188.

5952-9307 Printed in U.S.A
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Introductory Operating Guide
for the HP 8350A Sweep Oscillator
with the HP 85A Personal Computer

INTRODUCTION

This programming note is a guide to the remote
operation of the HP 8350A Sweep Oscillator and
appropriate HP 83500 Series Plug-in using the HP
85A Personal Computer. Included in this guide are
the system connections for remote operation and
several example programs with descriptions of each
step.

The 8350A is fully compatible with the Hewlett-
Packard Interface Bus (HP-1B). When used with a
controller such as the 85A, complete control of the
sweep mode, frequency limits, frequency markers,
power level, and all other front panel controls can be
achieved.

REFERTMOE 1NFC

foilowing references should prove helpful;

@ Condensed Description of the Hewlett-Packard
Interface Bus (HP Literature No. 59401-90030).

Complete reference information on the 8350A can
be found in the 8350A Sweep Oscillator Operating
and Service Manual (HP Part No. 08350-90001). For
information on operating the 85A the following
references are available:

@& B5A Owner's Manual and Programming Guide
(HP Part No. 00085-90002).

@ 85A 1/O Programming Guide (HP Part No.
00085-90142).

© HEWLETT-PACKARD CO. 1980

HEWLET
PACKARD

ETE
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EQUIPMENT REQUIRED

To perform all the example programs as described in
this programming note, you will need the following
equipment and accessories:

1.

2,

HP 8350A Sweep Oscillator with any HP 83500
Series Plug-in. Note that an HP 86200 Series
Plug-in with the HP 11869A Adapter can be used
but all references to power level and power
control are not applicable,

HP 85A Personal Computer with:

a. HP Part No. 00085-15003 1/O0 ROM

b. HP 82936A ROM Drawer

c. HP 82937A HP-1B Interface Card/Cable

NOTE

The following equipment is not required for the
programs to function but rather for a visual
display of the 8350A functions.

HP 8755$ Frequency Response Test Set with:
a. HP 8755C Swept Amplitude Analyzer

b. HP 180TR or 182T Display Unit

¢. HP 11664A or 11664B Detector

d. Two 120 centimetre BNC cables (HP11170C
variety)

or any appropriate Oscilloscope with Crystal/
Schottky Detector, Attenuator, and BNC
Cabling.

Any test device over the frequency range of the
83500 Series Plug-in.

HP INTERFACE BUS

8350A/83500 PLUG-IN

[T T mT

85A

T 1 =

| o o o O

o o o o o o o o o o e
NOooOo0Oooooo] goool
mooonooooaoocd Oron
i T o W O

S — | [

=}

FIGURE 1: System Connection
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SET-UP

Figure 1 shows the system connection and switch
settings for the 82937A HP—IB Interface and the
85A Personal Computer. The following procedure
completes the setup:

1. Turn off the power to the 85A.

2. Verify that the ROM is installed in the 85A. If
not, then install the ROM in the 82936A ROM
Drawer then insert the drawer in one of the rear
panel slots of the 85A.

3. Install the 82937A HP—IB Interface Card into
one of the rear panel slots of the 85A.

4. Connect the 24-pin HP-IB connector of the
82937Ato the rear panel HP-1B connector of the
8350A. This connector is tapered to insure
proper connection.

CAUTION

Do not attempt to mate black metric threaded
screws on one connector with silver English
threaded nuts on another connector, or vice-
versa, as damage may result. A metric conversion
kit which will convert one cable and one or two
instruments to metric hardware is available by
ordering HP Part No. 5060-0138.

5. All programs within this guide expectthe 8350A
HP-IB address to be decimal 19. The 8350A HP-
IB address switches are iocated inside the
instrument and are factory presetto decimai 19.
To find the present HP-IB address use the front
panel “Set HP-1B Address” by executing:

Press SHIFT LCL

The FREQUENCY/TIME display will indicate the
present decimal address. To reset the number
displayed if not 19:

Press 1T 9 GHz

This HP-IB address wili remain in effect untii the
instrument is powered off since the internal
address switches are read at power on {(unless
8350A Option 001 Non-volatile Memory is
used). Since Example 4 requires the 8350A 1o be

powered off and then on, the internal address
switches should be reset to 19 if necessary.

CHECK-OUT

Turn on the 85A and the 8350A. The 85A should
display the cursor {“—") in the upper left corner of

the CRT display. The 8350A should undergo a turn-
on self test consisting of the red LED numeric
displays being blanked and all yellow indicator
LEDYs on, then the 8350A sweep controls are set to
the instrument preset state: Start/Stop Sweep over
the entire plug-in frequency range, fastest sweep
time for plug-in (typically 10 milliseconds), and
maximum leveled output power for the plug-in. If
the 8350A fails the power-on self test an error
message will be displayed in the far left LED display.
Checksection 8 ofthe 8350A Operating and Service
Manual for error message decoding and diagnostics.

To verify that the HP-1B connections and interface
are functional perform the following on the 85A:

1. Press SHIET: RESET
2. Type 'REMOTE 719’
3. Press ENDLINE

Verify that the REMote light on the B350A is lit. If
this faits, verify that the 82937 A select code switchis
set to 7" (this switch is located inside the 82937A
so refer to its Instaliation Manual), the 8350A
address switches are set to “19”, and the interface
cable is properly connected.

if the 85A display indicates an error message, it is
possible that the above remote message was typed
in incorrectly or the ROM’s are not properly
installed. If the 85A accepts the remote statement
and the display is clear but the 8350A REMote light
does not turn on, you could have a defective
82937A or 8350A. Perform the operational checks
as outlined in the respective Operating and Service
Manuals to find the defective device.

PROGEAMMIFEDG EXAMPLES

The following sample programs show the various
ways of controlling the 8350A. In remote control
situations the 8350A Sweep Oscillator can interact
with the system HP-1B controller in two basic ways:

1. “Listen Mode”: The 8350A listens to the control
commands as to modifying the present instru-
ment state. This effectively commands the
8350A to do a specific event much like setting a
front panel function.

2. "Talk Mode”: The 83504 informs the controller
of the present instrument state with a numeric
value or a string of characters. This effectively
allows the userto interrogate or learn any 8350A
function.
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Each programming example is structured using the
following format:

1. Ageneral description of the functions exercised.

2. The program listing.
3. An explanation of each program line,

4. Detailed instructions for operating the system.

EXAMPLE PROGRAM 1: Remole, Local, Local Lockout, and Instrument Preset

Before programming the 8350A for different sweep
functions, the user should be aware of the extent of
remote control that can be used. The Remote
Enable (REMOTE") command sets the 8350A inte
remote control from the local {manual) mode. In
remote the 8350A will perform only as its functions
are programmed. However if the LOCAL button is
pressed, the 8350A will return from the remote state
to local control. To prevent this from occurring the
Local lockout (LOCAL LOCKOUT) command
disables all front panel controls, specifically the
“local” key. The Go To Local (LOCAL") command
will return the 8350A to front panel control thereby
removing it from the remote and local lockout
modes. Note that the above remote and local
commands are different from the general HP-1B bus
local and remote commands (LOCAL 7' and
'‘REMOTE 7°). Finally, in remote control it is peri-
cdically desirable to reset the 8350A to a pre-
defined state, this is achievable with the Instrument
Preset function.

PROGRAM 1

PROGRAM 1 EXPLANATION:

Line 10: Sets 8350A to remote.

Line 20: The 85A displays “"Remote’.

Line 30: Temporarily stops program execution.

Line 40: Sets 8350A to remote.

Line 50: Sets local lockout mode.

Line 60: The 85A displays “Local Lockout”.

Line 70: Temporarily stops program execution.

Line 80: Sets 8350A to local.

Line 90: The 85A displays “Local”.

Line 100: Temporarily stops program execution.

Line 110: Sets 8350A to remote and performs an
Instrument Preset.

Line 120: Stops_program execution.

To verify and investigate the different remote
modes do the following:

1. Press CONTROL RESET SCRATCH ENDLINE
on the 85A. This scratches the program memory.

2. Press INSTRPRESET on the 8350A,
3. Type in the above program.
4, Press SHIFF ‘CEEAR RUN on the 85A.

5. With the 85A displaying “Remaote”, verify that
the 8350A REMote light is lit. From the front
panel, attempt to change the start frequency
and verify that this is impossible. Verify that the
instrument Preset key and all other keys except
LCL are disabled. Now press the LCE key and
verify thatthe 8350A REMote lightis off and that
you can modify any of the sweep functions,

6. Press CONT on the 85A. With the 85A dis-
playing “Local Lockout” verify that the 8350A
REMote light is again lit. Again attempt to
change the start frequency and perform an
instrument preset. Verify that this is impossible,
Now press the 8350A ECL key and verify that
still no action is taken.

7. Press CONT on the 85A. With the 85A
displaying “Local” verify that the 8350A REMote
light is off. Also verify that all sweep functions
now c¢an be modified via the front panel
controls.

8. Press .CONT onthe 85A. Verify that the 8350A
has undergone an Instrument Preset and the
REMote light is on. The Output (OUTPUT 719"
statement does two things, one it performs a
'REMOTE 719’, and second it passes data to the
8350A.

Note that the 8350A LCL key produces the same
result as programming 'LOCAL 719" or'LOCAL7". Be
careful as the latter command places all instruments
on the HP-1B in local state as opposed to the 8350A
alone.


https://www.manualsplus.com/

EXAMPLE PROGRAM 2:

Programming Functions

To program any function on the 8350A the con-
troller must pass specific program codes and data to
the sweeper. The statement that allows this is the
Qutput {{OUTPUT’} statement. The alphanumeric
data string of the output statement can be a conca-
tenation of character strings and/or variables. The
data can be specific codes, free field formatted data,
or reference a specific image (IMAGE'} statement.
For example, to program the CW Frequency (CW),
one program code sequence is “CW", followed by
the frequency in GHz, then “GZ". If the frequency is
to be 7.555 GHz, then the string “CW7.555GZ" will
suffice. However if the frequency were to change
then a variable 'F could indicate the frequency in
GHz and the program string could be "CW",F,“GZ".
Using an image statement also allows a specific
number of digits to be passed, thereby avoiding any
unexpected round off errors,

NOTE

This program expects an 83500 Series Plug-in that
covers the frequency 7.555 GHz. 1 using a plug-in
that does not cover this frequency then the value
in lines 20 and 30 should be changed to an
appropriate value.

PROGRAM 2

PROGEAM 2 TEPLANATION:

Line 10: Putsthe 8350Ainto a predefined state via
instrument preset.

Line 20: Puts the 8350A in CW mode and pro-
grams a CW frequency of 7.555 GHz

Line 30: The 85A displays “CW == 7,555 GHz".

Line 40: Temporarily stops program execution.

Line 50: The 85A displays “CW (in GHz) =1?",

Line 6(0: The useris prompted to input a new CW
frequency value which is stored in the
variable 'F'.

Line 70; Printonthe CRT display the programmed
CW frequency.

Line 80: Program the CW frequency using the

default data format.

Line 90: Go to line 50.

Line 100: Image statement is set up for program-
ming the CW frequency with a 1 MHz
resolution.

Line 110: Program the CW frequency via image
statement in line 100.

Line 120: Go to line 50.

The equipment setup is the same as the previous
example. Reset the 85A, scratch the 85A memaory,
then type in the above program. Then perform the
following:

1. Clearthe 85A CRT display then run the program.
The 85A displays "CW = 7.555 GHz". The
8350A changes from the instrument preset state
of Start/Stop sweep to a CW frequency of 7.555
GHz.

2. Press ‘CONT onthe 85A. The 85A now displays
“CW {in GHz) =?". Typeinanew CW frequency
(value in GHz), then press ENDLINE

3. The 8350A will be programmed to the new CW
frequency with the new value printed on the
internal printer. The program jumps backtostep
(2) above.

When inputting the CW frequency try several
values, each with a different number of digits after
the decimal point. Notice that the 8350A displays
the frequency to 3 decimal places (1 MHz fre-
quency resolution). Values with better than 1 MHz
frequency resolution are rounded to the nearest
MHz by the 8350A. However the 85A outputs data
in a free-field format that outputs a number with all
approptiate significant digits. Another approach is
to utilize the image statement to set the desired
number of decimal places. To use the image
statement in the program, perform the following on
the 85A:

Press PALISE SHIFT CLEAR
Type 'DELETE 80, 90’
Press ‘ENEVLINE

This should delete lines 80 and 90 from program #2
and allow the use of lines 100, 110, and 120 instead.
Run the modified program again and use the same
steps for operation as before. Now if the value
inputted has a frequency resolution greater than 1
MHz the 85A does the rounding instead of the
8350A. This is the preferred programming approach.
Change the image statement for 10 MHz frequency
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resolution and verify the results from the 8350A
frequency display.

Since a device select code address can be a variable,
verify that this can be used in the modified or
original program #2 by doing the following:

1. Insert beforeline 10 anew line with the variable
'S by:

Press PALSE SHIFT CLEAR

Type '5 5=719’
Press END LINE

EXAMPLE PROGRAM 3:

2. Modify the output statement(s} by editing the
necessary lines and changing the
'QUTPUT 719’ to 'OUTPUT §" and
'OUTPUT 719 USING 100" to 'OUTPUT S
USING 100" .

3. Re-run the modified program using the same
operation steps as above.

Selting Unp A Tvpical Sweep
&

Typically the sweeperis programmed for the proper
sweep frequency range, sweep time, power level,
and marker frequencies for a test measurement.
This program sets up the sweeper for a general
purpose situation using several dedicated image
statements, Note that not all parameters need to be
reprogrammed every time.

NOTE

This program expects an 83500 Series Plug-in that
covers the frequency range of at least 3 to 7 GHz,
1f using a plug-in with a different frequency range,
change the values in lines 60, 90, and 160, to the
appropriate values. If using an 86200 Series Plug-
in then do not enter line 70,

PROGRAM 3

SR o] | F FRL e S TR
LCERCIMAGE - CSTYLDRODD MY
. 3@ IMF‘GE «_;mn}g;pp;l To0. "GE_"'_ .
U 4Rl IMRGE S PR DDD: 00 FOm
CSe OUTPUT FIS M IPMOLY L

LGB QUTPUT 7S USING 180 5 30T

S TEOOUTRUT 718 USING 48 .5 d v
gl QUTPUT ZISOUBING 285 58

SR QUETRUT . IS USING 3@ w01, 40
1a8 QUTPUT 718 USING- 38 5 2.6

18 IMRGE.UFR/DOCODD, "GZFE". D00

PROVGEBAM 3 FAPLARNATIOM:

Line 10: Image statement for setting the Start and
Stop Sweep frequencies in GHz.

Line 20: Image statement for setting the Sweep
Time in milliseconds.

Line 30: Image statement for setting a Frequency
Marker by marker number and frequency
in GHz.

Line 40: Image statement for setting the Output

Power Level in dBm.

Line 50: Preset the sweeper to a known state via
instrument preset and enable the internal
27.8 kHz Square Wave Amplitude
Modulation.

Line 60: S$et a Start/Stop Sweep of 3.0 t0 7.0 GHz.

Line 70: Set the Output Power Levelto +10 dBm.

Line 80: Set the Sweep Time to 50 milliseconds.

Line 90: Set Marker #1 to 4 GHz.

Line 100: Set Marker #2 to 6 GHz.

Line 110; Stop program execution,

Setup the equipment as shown in figure 2 by adding
the 8755C, the 180TR or 182T,the 11664, and atest
device like a 4 to 6 GHz Bandpass Filter. it is
important that the two rear panel connections from
the 8350Atothe 8755C/182T are made fora proper
CRT display. For the example measurement set the
following front panel controls:
On the 8755C:
Channel 1:
Display ......... OFF {press all the display
push buttons so that they are all out)
Channel 2:

Display ..o B
dB/DIV . o 10 dB
Reference Level .................. —10 d8B
Reference Level Vemnier.......... ... OFF

On the 1827 or 180TR:
Magnifier ............. e X1
Display ... v e INT

After connecting the eguipment: reset the 83A,
scratch the 85A memory, then type in the above
program. Clear the 85A CRT display then run the
program. The 8350A will initially undergo an
instrument preset which will set the proper power
leveling mode and sweep blanking signals, Since the
8755C requires the RF signal to be modulated at a
27.8 kHz rate, the internal amplitude modulation is
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HP 85
PERSONAL COMPUTER

83504
SWEEP OSCILLATOR

8755C/182T SWEPT
AMPLITUDE ANALYZER

82937A
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. £BEB - - - QHER |

AUX "0 LN o
RF {Frant or Rear) B
BEVICE 11664
UNDER TEST DETECTOR
Tl

FIGURE 2: Equipment Setup For Program #3

enabled. If using a 4 to 6 GHz Bandpass Filter as the
test device, the CRT display should reflect the filter
transmission response over the 3 to 7 GHz range.
Two frequency markers of the Z-Axis Intensity dot

EXAMPLE PR

i e

1 An Insirus

variety are set to 4 and & GHz, hopefully within the
passband or near the 3 dB points. The setup can be
modified by changing the values in lines 60, 70, 80,
90, and/or 100, then re-run the program.

Being able to save a specific instrument state is
helpful when it is needed several times in a test or
measurement procedure. The user could save the
instrument state by manually logging the important
sweep parameters such as frequency range, power
level, ALC modes, etc., then re-inputting them at the
appropriate time, A somewhat simpler approach is
to save the instrument state in one of the 8350A
internal storage registers, then recall it when
needed. However, this is not a permanent solution
unless the 8350A Non-volatile Memory option
(Option 001) is used. A more permanent solution is
to use the Qutput Learn String function of the 8350A
sothatthe 85A can learn then store a data string that
describes the present instrument state on a tape
cartridge or in it internal memory. Once an
instrument state is stored or iearned, the 8350A can
then be restored to that state using the Input Leamn
String function. The power of these instrument
Learn/Teach functions are demonstrated by the
following program using the 85A fast data transfer
function.

PROGRAM 4

otal GETIONT BASE 1
2@ DIM ASEL883 -
: -3B;LUBUFFER A o : :
4R QUTPUT 7S :“IPNUI?'ﬂ"
O Be L OCARL TS . .
A PAUSE ST R :
Sl 7R DUTPUT Zig s aLe ’ o
gl TRANSFER 713 TO fi$ FHS ;: ECT
.99 RE=ASLL 98] . )
© 198 FAUSE S
{i@ QUTPUT 719
128 END -

‘"IL"&ﬂ;t

Line 10: Definethe firstelement of any array to be
at index number 1.

Line 20: Set the length of the A$ string to 100
characters.

Line 30: Set up the string A$ as an [/O Buffer for
data storage in fast read/write data
transfer operations.

Line 40: Set the 8350A to a predefined state via
instrument preset and enable the square
wave modulation.

Line 50: Return the 8350A to local control.

Line 60: Temporarily stop program execution.

Line 70:  Program the 8350A to outpuf the Learn

String.
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Line 80: Readthe Learn String into the 85A via the
fast data transfer function using the HP-IB
EQ! {(End or Identify} signal to terminate
the transfer. Store the Learn String in A$.

Line 90: Extract the Learn String information from
the /O Buffer by removing the buffer
pointers. Re-save the Learn String only in
AS.

Line 100: Temporariiy stop program execution.

Line 110; Program the 8350A to accept a Learn
String, then send the new Learn String to
the 8350A.

Line 120: Stop program execution,

Setup the equipment as in example 3 using the
analyzers’ CRT display to verify the sweep settings.
Note that the original equipment setup can also be

EXAMPLE PROGRAM 5:

used with the 8350A front panel indicators used for
verification. Reset the 85A, scratchthe 85Amemory,
then type in the above program. Clear the 85A CRT
display then run the program. The 8350A will
undergo an instrument preset, enable the square
wave modulation, then return to local front panel
control. Then perform the following:

1. Adjust the 8350A to a preferred instrument
state, then press CONT on the 85A,

2. Turnthe 8350Aline power off. Wait five seconds
then turn the 8350A power back on. Press
INSTR PRESET on the 8350A.

3. Press CONT onthe 85A. Verify onthe analyzers’
CRT display and/or the 8350A that the original
instrument state has been restored.

Intervogating The Present Value Of A Function

While the 8350A Learn String enables the user to
completely save a string of characters that define
the present instrument state, the information is
densely packed and encoded to save memory space.
[f the user wishes to determine the actual value of a
specific parameter, say the Start Frequency, itwould
require atedious process to extract a numeric value
from several characters within the Learn String. An
easier approach is to use the Output Interrogated
Parameter function of the 8350A. With this function
the 85A instructs the 8350A to output the present
numeric value of a specified function. Any function
that has a numeric value associated with it (except
Step Size) can be interrogated. Note that if the
parameter is not presently active, the 8350A uses a
computed value or its previous value. The following
program demonstrates the capability of the inter-
rogate function.

PROGRAM 5

@ OUTPUT 71% :"1FMOL"

A LOcAL 719

39 PRUSE R

46 OUTPUT 719 ; "OPFR"

@ ENTER 715 + A I

6@ PRINT "Start Frea=';A-190009
i UMHZ"

78 DUTPUT 713 ;“0PFE"

8@ EMTER 719 : B . :

%8 PE{%ST““SWW Fres=";B-1080829

1668 OUTPUT 7?19 "0PsT™

118 ENTER 719 & ¢ :

128 FRINY "Sweer Time=":1969%T."
MEEes . Co

138 END ..

PROGURAM 5 EXPLARATIORN:

Line 10: Setthe 8350Atoapredefined instrument
state via instrument preset and enable
the square wave modulation.

Line 20: Return the 8350A to local control.
Lline 30: Temporarily stops program execution,

Line 40: Program the 8350A to output the present
value of the 5iart Frequency.

line 50: Readthevalueintothe 85A and storeitin
the variable "A’,

Line 60: Print on the internal printer the present
value of the Start Frequency in MHz,

Line 70: Program the 8350A to output the present
value of the Stop Frequency.

Line 80: Readthe valueintothe 85Aandstoreitin
the variable 'B’,

Line 90: Print on the internal printer the present

value of the Stop Frequency in MHz,
Line 100: Program the 8350A to output the present
value of the Sweep Time.
Line 110: Read the value into the 85A and store itin
the variable 'T.
Line 120: Print on the internal printer the present
value of the Sweep Time in milliseconds,
Line 130: Stops program execution.

Setup the equipment as in example 3 using the
analyzers’ CRT display to verify the sweep settings,
Note that the original equipment setup can aiso be
used with the 8350A front panel indicators used for
verification. Reset the 85A, scratchthe 85Amemory,
then type in the above program. Clear the 85A CRT
display then run the program. The 8350A will
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undergo an instrument preset, enable the square
wave modulation, then return to local front panel
control. Then perform the following:

1. Adjustthe 8350Ato a preferred instrument state
using the Start Frequency, Stop Frequency, and
Sweep Time controls.

LA 6B: A Stepped CW Sweep

2. Press CONT on the 85A,

3. The present values of the Start Frequency, Stop
Frequency, and Sweep Time are sequentially
interrogated and then printed on the internal
printer of the 85A.

Present automatic measurement systems typically
make measurements at a sequence of CW test
frequencies instead of analog sweeping the fre-
guency range of interest. If swept, the measurement
data taking machine would need to sample the RF
signal at a very fast rate to maintain accurate fre-
guency information, too. This is typically notaccom-
plished. Stepped CW sweeps can be accomplished
in several ways with the 8350A:

1. Program sequential CW test frequencies.

2. Program the frequency sweep range then
enable the manual sweep mode. Perform a
stepped manual sweep by repetitively program-
ming the step up/increment function.

3. Program the CW frequency to the start fre-
quency, the Step Size to an appropriate value,
then repetitively program the step up/incre-
ment function.

Considering the speed of programming the above
approaches, the third is the most efficient time wise.
This program illustrates a stepped sweep using this
approach.

PROGRAM 6

18 QUTPUT 719 YIPMOL®

2d DISP “"Start Frea (GHz»="
32 INPLUT A

48 [ISF "Stop Frea (GHz)=";
58 IMPUT B

60 DISP "Ster Size (GHz)X=":
Te OIMFUT L

g9 D=(B-A)/C

o9& DUTPUT 719
168 QUTPUT 719

s UCWss";Ca"Ga”
P =P - P vl

1i@ FOR I=1 TO D

128 QUTPUT 71i% , “up*
138 WAIT 29

140 NEXT I

158 GOTO 188

Line 10: Setthe 8350Atoa predefined instrument
state and enable the square wave
modulation.

Line 20: The 83A displays “Start Freq (GHz) = 7",

Line 30: Input prompts for start frequency of the
sweep. Store it in the variable ‘A"

Line 40: The 85A displays “Stop Freqg (GHz) =1?",

Line 50: Input prompts for the stop frequency of
the sweep. Store it in 'B’.

Line 60: The 85A displays “Step Size (GHz) =?".

Line 70: Input prompts for the step size of the
sweep. Store it in "C".

line 80: Determine the number of frequency
steps in sweep, store in 'D".

Line 90: Set the CW Step Size.

Line 100: Set the CW frequency to the start fre-
guency value,

Line 110: lterate the CW step 'D’ times.

Line 120: Program the Step Increment/Up function.

Line 130: Wait 20 milliseconds for settling.

Line 140: Continue step iteration.

Line 150: Go to line 100.

The eguipment setup is the same as in the previous
example. Reset the 85A, scratch the 85A memory,
then type in the above program. Clear the 85A CRT
display then run the program. The 8350A will
undergo an instrument preset and enable the
square wave modulation, Then perform the
following:

1. The 85A will display “Start Freq (GHz) = 7.
Answer this prompt by inputting the desired
Start frequency {value in GHz) of the sweep,
then press END LINE

2. The 85A will display “Stop Freq (GHz) = 7.
Answer this prompt with the desired Stop
frequency (in GHz) of the sweep, then press

3. The 85A will display “Step Size {(GHz) = 7.
Answer this prompt with the desired Step size
(in GHz) of the sweep, then press END LINE

4, The 8350A CW frequency will be programmed
to the Start frequency of the sweep selected.
Then the CW frequency is repetitively incre-
mented by the step size value. The sweep is
then restarted afterreachingthe stop frequency,

To stop the program press STOP .
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Since part of the time involved in changing CW
frequencies is in updating the numeric LED display i
this could be defeated the CW frequency time can
be optimized. Note that one drawback is that the
numeric display will not indicate the present fre-
guency. The 8350A provides a Display Update
On/Off function and it can be implemented by

EXAMPLE PROGRAM 7:

modifying line 10 to be:
OQUTPUT 719 ;“IPMD1DUO"

Then re-run the modified program using the same
operation steps as above.

Using Service Requests, Status Bytes, and Reouest Mask

Certain error conditions of the 8350A can be
detected by the 85A so that corrective action can be
taken. Examples of some detectable error condi-
tions are RF power unleveled, numeric data entry
out of range, and line power failure. If an error
condition exists, the user can instruct the 8350A to
request service from the 85A by initiating a Service
Request (SRQ). The 85A can detect whetheran SRQ
has taken place on the bus by analyzing bit 7 (see
note below) of the Status Byte of the 82937A HP-IB
Interface. Two modes are available for analyzing the
82937A Status Byte: 1) periodically read the Status
Byte, or 2} enable bit 7 to interrupt the program
when it is set. in either case, once it is determined
that the 8350A has requested service, the specific
error condition{s) can then be determined by

reading and analyzing the Status Bytes of the 8350A.
The 8350A has two Status Bytes, each consisting of 8
bits with each bit indicating the present status of a
particular function or condition. See Figure 3 for a
complete description of the conditions associated
with each Status Byte bit. The user can analyze these
Status Bytes for every SRQ, or more simply, instruct
the 8350A to issue an SRQ only if a specific set of
error conditions exists, The set of conditions is
determined by a numeric value passed by the
Request Mask function. This numeric value is
generated by summing the decimal values of each
Status Byte bit to be checked. This program
demonstrates the capability of the SRQ and Status
Bytes to detect an error condition.

TABLE 1: 8350A Status Byte Descriptions
STATUS BYTE (#1)

: FUNCT!ON Front ?ané'!:: REQUEST SRQon SRQ on "SRQGn SRQon : SRQon SR‘Qon
G |SRQ T SERVICE ) Syntax. | End of - | RE Settled | Change.in’ | Front Panel | Numeric
REQUEST | (RQS) " Error " | Sweep | % " |Extended | Entry " Parameter
o e R S | Status Byte | Comiplete: | Altered to
ST R i Default

Vi Value

EXTENDED STATUS BYTE (#2)

FUNCTION | N/A | *RF . |Power . | *RE | Extemal |-OvenCold|*Over =~ |Self Test

Sl P Unleveled | Failure Unlocked | Freq. Ref. . - - ++ | Modulation | Failed
TR A | sefected S

*Bit/Functions not usable with 86200 Series Plug-ins and 11869A Adapter.

10
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NOTE

This assumes that the status bits are numbered 0
thru 7 with the least-significant bit being number
0. Other references may assume that the bits are
numbered 1 thru 8 with the least-significant bit
being number 1.

If using an 86200 Series Plug-in, the Status Bytes can
provide only limited information. Table 1 indicates which
Status Byte functions/bits are usable.

PROGRAM 7

HORBORTIO @00 o o

CEROCLERR TR0 e

L GUTRUT. ?1“-;“1Pﬂﬁi"-

b Qb INTR GOSUR 118
EMAEBLE " INTP TEE .

5 ISP “Cﬂ Fraq fGHz?*"“
SIMPUT OE : SRR BRI
OUTPUT 719 ”“Cm“ Fii “F“"--_~,

AT 1B
 STATUS Tl SRR

¥ R=EEOLLOTLEN S
_IF EIT{R. . Br=1 THEN PPIMT "P¢}'*

Slrameter Hltered G
CIF BITA.S3=1" THER PP HT'"¢7:

S AT AR Error“ L- L
O ISE CLEAR: TR

168 ENRBLE- INTR ?,8

' L?B-FETUPN

PROGRAM 7 EXPLANATION:

Line 10: Clear the status of the HP-IB,

Line 20: Clear the status of the B350A

Line 30: Preset the 8350A to a predefined instru-
ment state and enable the square wave
modulation.

Line 40: Indicate that if an interrupt from the
82937A HP-IB Interface is received that
program execution will branch to the
interrupt service routine located at the
fine 110.

Line 50: Specify and enable the controller to

acceptan interrupt from the 82937Aif bit
3 {decimal value 8) is set.

Line 60: The 85A displays “CW Freq (GHz) =?".

Line 70: input prompts for the desired CW fre-
quency value in GHz. Store it in the
variable 'F.

Line 80; Set the CW frequency as determined by
.

Line 90: Wait 100 miiliseconds to allow the 8350A

to interrupt.

Line 100: Go to line 60.

Line 110: Read the 82937 A interrupt cause register
to enable another interrupt.

Line 120: Location of the interrupt service routine.
Read the Status Byte of the 8350A and
store it in 'A,

Line 130: Check bit 0 of the 8350A Status Byte for
an Altered Parameter error. Print on the
internal printer “Parameter Altered” if
one exists,

Line 140: Check bit 5 of the 8350A Status Byte fora
Syntax Error. Print on the internal printer
“Syntax Error” if one exists.

Line 150: Clear the status of the 8350A,

Line 160: Re-specify and re-enable bit 3 of the
82937A to cause an interrupt.

Line 170: Return from the interrupt service routine
to the main program.

The equipment setup is the same as the previous
example, Reset the 85A, scratch the 85A memory,
then type in the above program. Clear the 85A CRT
display then run the program. The 8350A will
undergo an instrument preset and enable the
square wave modulation. The B5A then displays
“CW Freq (GHz) = ?”. Answer this prompt by
inputting the desired CW frequency in GHz, then
press END:. LINE. Verify that the 8350A CW
frequency has been properly programmed. Try
several values that are out of range of the plug-in's
frequency limits and verify that an error message
was printed on the internal printer. The program
repeats the above input prompt. To stop the
program press PAUSE

T NOTE

For Program 7 to function properly change line 30
to; 30 QUTPUT 719; “IPMD1RM & CHRS$(87}. This
change enables bit b {SRQ on Syntax Error) and bit O
{SRQ on Numeric Parameter to Default Vaiue).
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P-iB PROGRAM CODES

CODE DESCRIPTION CODE DESCRIPTION
AKm Amplitude Marker On/Off MZ MHz
Almn Alternate Sweep On/Off MO Marker Off
Al Internal Leveling M1 Marker #1
A2 External Crystal Leveling M2 Marker #2
A3 External Power Meter Leveling M3 Marker #3
BK Backspace M4 Marier #4
CAm Amplitude Crystal Marker On/Off {83522/ M5 Marker #5
83525 Only) NT Network Analyzer Trigger (8410B)
CF Center Frequency OA Output Active Parameter
Clm Intensity Crystal Marker On/Off (83522/| Output Learn String
83525 Only) OM Output Mode String
Cw CW Frequency OP Output Interrogated Parameter
C1 1 MHz Crystal Marker Frequency (83522/| (g Output Status Bytes
83525 Only) OX Output Micro Learn String
C2 10 MHz Crystal Marker Frequency (83522/
83525 Only) PL Power Level
C3 50 MHz Crystal Marker Frequency (83522/] PSm Power Sweep On/Off
83525 Only) RCn Recall Register
C4 External Crystal Marker Frequency (83522/{ RFm RF Power On/Off
83525 Only; RM Service Request Mask
DF Deita F Frequency Span RS Reset Sweep
DM dBm 5C Seconds
DN Step Down/Decrement SH Shift Eunction
DPm Display Blanking On/Off Sim Slope On/Off
DUm Display Update On/Off SM Manual Sweep
E Exponent Power Of 10 58 Step Size
FA Start Frequency ST Sweep Time
£R Stop Frequency 5Vn Save Register
Fim CW Filter In/Out SX External Sweep
Gz GHz TS Take Sweep
H7 Hz T1 Er.]ternai Sweep Trigger
) T2 Line Sweep Trigger
I Input Learn String T3 External Sweep Trigger
P Instrument Preset . T4 Single Sweep
IX Input Micro Learn String
K7 KHz Up Step Up/increment
MC Marker To Center Frequency VR CW Vernier
MDm Square Wave Amplitude Modulation
On/Off
MO Marker Off
MPm Marker 1-2 Sweep On/Off :
M5 Milliseconds 0—9 + ~ Acceptable Numeric Data
NOTES
1. Program codes of the form “XXm” use “m” to turn the function On or OFf (1 or 0). For the storage register
functions the *'n” is 1 through 9.
2. The 8350A ignores spaces, plus signs, negative signs (except for vernier, offset, and power values), and any
unexpected characters. Program codes can be upper or lower case alpha characters,

For more information, cail your local HP Sales Office or nearest Regional Office: Eastern (201) 265-5000; Midwestern (312} 255-9800; Southern (404) 955-1500; Western (213)
$70-7500; Capadian (116) 5789430, Ask the operator for instrument sales. Or write Hewlett-Packard, 1501 Page Mill Road, Palo Alto, CA 94304, in Europe: Hewlett-Packard
S.A. 7, rue du Bois-du-Lan, P.O. Box, CH 1217 Meyrin 2, Geneva, Switzerland. in Japan: Yokogawa-Hewiett-Packard Ltd., 28-21, Takaido-Higashi 3-chome, Suginami.ku, Tokyo 168,

5952-9308

Printed in L.5.A.
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[EsE s e S S B e
83508/0009-2
Supersedes: None

AUGUST 1983

Quick Reference Guide
for the HP 8350B Sweep Oscillator

This programming note is a reference guide for the
remote operation of the HP 8350B Sweep
Oscillator and HP 83500 Series Plug-ins. This note
is intended for use by those familiar with HP-1B
programming and the basic functions of the
HP 8350B Sweep Oscillator. For complete pro-
gramming information refer to the HP 8350B
Operating and Service manual

The 8350B Sweep Oscillator and 83500 Series
Plug-ins accept programming codes that contain
information for programming all of the front panel
and special HP-1B only functions except the Line
switch and Set HP-1B Address. The programming
data string consists of a string of ASCIl coded
characters composed of one or more the following
control fields:

@ Sweep Mode/ Limits
# Frequency Markers
® Sweep Trigger

® Modulation/Blanking

® Step Size

# [nstrument State/Registers

® Power Level

® Power Control

® ALC Modes

@ Crystal Markers {83522/83525 Plug-ins only)
& Special HP-IB Only Functions

The 83508 responds to program codes in the order
in which they are received. Each function is pro-
grammed with a string of ASCII coded characters
that follow one of the following sequences.

@ [Function Code] [Numeric Value]
[Numeric terminator]

#® [Function Code]

The HP-IB program code sequence
typically mirrors that of the local front
panel keystroke sequence,

THEWLETT-PACKARD CO. 1983

HEWLETT
PACKARD
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Function Codes (Prefix Activate)

Function codes are typically 2 to 4 character
mnemonics. For a function that has a numeric vaiue
associated with it, passing the function code only
will enable and activate the function for further data
entry.

Numeric Value (Numeric Format)

These are either a single decimal digit, a set of 14
characters or less representing a number, or a
string of binary bytes. A string of 14 characters
maximum can be expressed in exponential, de-
cimal, or integer form. Acceptible numeric formats
are referenced in later sections by the following
format syntax:

Format #1:  Exponential td*rd. g+ dEtdd
format #2:  Decimal +orrd.dvd
Format #3:  Integer +d***d

Format #4:  Single Digit d

Format #5: Double Digit dd

Format #6:  Binary String b***b

Format #7:  Binary Byte b

The character ‘d’ indicates a leading or trailing zero,
a space, or a numeric digit (0 through 9). The
character ‘b’ indicates an 8-bit binary byte. The
characters “***"' indicate a variable number of the
previous character. Numeric values that are not
binary in nature are scaled by the appropriate
numeric terminator.,

Numeric Terminators

Numeric terminators are of 2 types, mnemonic and
fundamental terminators. Mnemonic terminators
are 2-character codes that terminate and scale the
associated numeric value. Thus, frequency values
can be entered in GHz (GZ), MHz {MZ), kHz (KZ},
or Hz (HZ); sweep time values can be entered in
seconds (SO or milliseconds (MS) and power
values can be entered in dB or dBm (DB or DM).
Fundamental terminators consist of the ASCII
characters Line Feed or Next Line (LF or NL
decimal 10), semicolon (';’, decimal 59), or comma
(', decimal 44), and may be used in lieu of a
mnemonic terminator. However, when this is done
the 8350B assumes the numeric value is in the
fundamental units of Hz, seconds, or dB, depend-
ing on the active function.

Valid Characters

The alpha program codes can be either upper or
lower case since the 83508 will accept either type
(they can be interchanged). Spaces, unnecessary
signs (+,—), leading zeroes, and carriage returns
(CR) are ignored. Characters containing a parity bit
will have that bit cleared by the 8350B.

Programming Data
See Table 1 for input Programming Codes.

NOTE

1f using an 83500 Series Plug-in that has
Option 002 (70 dB or 55 dB Step
Attenuaton, the lifetime of the Step
Attenuator will be reduced if using the
Alternate Sweep function that alternates
between two power levels using differ
ent Step Attenuator settings. When using
the Alternate Sweep function the Sweep
time of the first sweep will be limited to
a minimum of 1 second. Rapid power
level programming between step attenu-
ator settings can cause a similar
problem.

Instrument Preset

Instrument Preset turns off all functions then sets
the following:

@ Sweep Mode:  Start/Stop
Start= minimum specified frequency
Stop = maximum specified frequency
® Sweep Type: Timed, minimum sweep time
® Sweep Trigger:  Internal
@& Vernier/Offset; set to 0 MHz
® Markers: all values set to center of frequency
span, all off
@® Modulation/Blanking: Display Blanking on
® Frequency Step Size: set to default value (10%
of span)
® Status Bytes: <cleared
# Display Multiplier: setto 1
® Display Offset: setto 0 MHz

83500 Series Plug-ins:

® Power Level: maximum specified power (switch
selectable to minimum power)

® Power Sweep/Slope: setto 0 dB

® RF/CW Filter: on/enabled

® FM Sensitivity: determined by internal switch

® Power Step Size: set to default vaiue (1 dB)

® Crystal Markers: (If applicable) 50 MHz, off

Instrument Preset does not affect Storage
Registers, HP-1B address, or Service Request Mask
value.

OUTPUT DATA

The 83508 has several output modes that allow the
user to learn and interrogate the present instru-
ment state. The following output modes are
available:

® [earn String

# Micro Learn String
#® Mode String

& |nterrogate Function
@ Active Function

& Status
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The program codes and syntax to enable each
function are shown in Table 1, The Learn String,
Micro Learn String, Mode String, and Status
functions send a Data message consisting of a
string of 8-bit binary bytes. These messages are
terminated by asserting the EOQI signal in parallel
with the last byte of the message to be sent. The
Interrogate and Active functions send a Data
message consisting of a 14 character ASCII string
representing the numeric value in exponential form
terminated with a Line Feed (LF).

[b***b] [EOI]
[Z-d.dddddExdd] [LF] {EON

Binary Syntax:

Numeric Syntax:

Where the character ‘b’ indicates an 8-bit binary
byte and ‘d" indicates a decimal digit (0 through 9).
Note that the binary output format could have
bytes that may be misinterpreted as Line Feeds so
the user should defeat the ASCIl LF as a valid
character string terminator and rely on the byte
count.

Selected with the “OL” program code, the 83508
outputs a Learn String of 90 bytes in length. This
binary data string completely describes the present
instrument state (does not include the Storage
Registers) of the 83508 and 83500 Series Plug-in.
The information is packed and encoded for minimal
storage requirements thereby making data analysis
difficult, When stored in an ASCI character data
string, the Learn String can later be input to the
8350B to restore that instrument state (See Tabie 1
for Input Learn String information). The length of
the Learn String is fixed, independent of the
functions selected and the Plug-in used.

Format: 90 [8 bit bytes] [EO!]

Selected with the “OX" program code, the 83508
outputs a Micro Learn String of 8 bytes in length.
This binary data string completely describes the
present CW frequency, Vernier, Sweep OCutput
voltage, and Power Level of the 8350B and 83500
Series Plug-in. The information is packed and
encoded for minimal storage requirements thereby
making data analysis difficult. When stored in an
ASCII character data string, the Micro Learn String
can later be input to the 8350B to restore that
instrument state for rapid frequency programming
(See Table 1 for Input Micro Learn String informa-
tion). Note the 8350B must be in CW mode and the
CW Filter should be off when using this function.
The length of the Micro Learn String is fixed,
independent of the functions selected and the
Plug-in used.

Format: 8 [8 bit bytes] [EOI]

Selected with the “OM” program code, the 83508
outputs a Mode String of 8 bytes in length. This
binary data string describes all presently active
functions of the 8350B and 83500 Series Plug-in.
The information passed includes only the active
functions with no numeric values included. Use the
Active or Interrogate Function if numeric values are
desired. The length of the Mode String is fixed,
independent of the functions selected and the
Plug-in used.

Format: 8 [8 bit bytes} [EOI]

Selected with the “OP” program code and the
program code for the function to be interrogated,
the 83508 will output the present numeric value of
the selected function. The units of the output data
are Hz, dBm, dB, or sec.,, implied with the function
selected.

Format: [Z=d.dddddExdd] [LF] [EOI]

Selected with the “OA” program code, the 83508
will output the present numeric value of the pre-
sently active function (ie. enabled for modification
from the keyboard or step keys). The units of the
output data are Hz, dBm, dB, or sec., implied with
the function selected.

Format: [+d dddddEtdd] {LF] [EON

Selected with the “OS" program code, the 8350B
wili output 3 sequential bytes, 8 bits wide, giving
the present instrument status. The first status byte
is equivalent to the Status Byte of the Serial Poll,
the second and third status bytes are the Extended
Status Bytes which provide additional information.
See Table 2 for a description of each Status Byte.
Status Byte values are cleared upon execution of a
Serial Poll (Status Byte message), Device Clear
Message, Power On, and/or the “CS” (Clear Status
Byte) program code.

The 83508 responds to HP-IB Commands Group
Execute Trigger (GET) and Selective Device Trigger
(SDT) when it is in the SINGLE SWEEP mode.
Receipt of either command causes the 83508 to
start a sweep if the sweep had been previously
reset; if not, the command is ignored. The Trigger
commands are primarily used to begin a sweep
when the 83508 is in SINGLE SWEEP mode.
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Table 1. Input Programming Codes (1 of 5}
MODE/ PROGRAM CODE NUMERIC VALUE
FUNCTION
MODIFIERS PREFIX NUMERIC | gy ppix SCALE RANGE | RESOLUTION
ACTIVATE FORMAT N
SWEEP LIMITS/MODE
START FA Same as
Start/Stop Sweep a7 CHz current
STOP 78 &F
Resolution
.00038%
Ccr Cr . _ of band .
Center Frequency Plug-in {262,144bp0[3}t5
JAF Sweep MZ Mz Frequency L—2E28.04n
Limits See
AF bf Note 1
Ccw CwW
CW Frequency 1,2, 3 4 KZ kkiz 00038%
SWEPT CW SHOW of band
(262,144 points
across band)
Frequency Offset OFFSET SHVR
HZ Hz
. , + 05% of
Frequency Vernier VERNIER VR band
Display Offset DISPLAY OFFSET SHFB 0-999CGHz |5 digits maximum
DiSPLAY
Display Multiplier MUITIPLIER SHFA 3 1-9%
Coarse CW 0015% of band
Control Knob COARSE CONTROL SHCF {16,384 points
Resolution Plug-in across band)
Frequency
Fine CW Limits | 00038% of band
Control Knob FiNE CONTROL SHDF {262,144 points
Resolution across band]

Note 1: AF Resolution: ©.1% of band (1024 points across band); ©.12% of band for 1/8 band or less (8192 points across band); 0.0015%
of band for 1/64 band or less (16,384 points across band).

FREQUENCY MARKERS

MARKER 1 M3 C7 Gz
0.4% of
ARKER M2
Turn On and Set AR : Mz Mtz Plug-in selected
Marker Frequency MARKER 3 M3 12,3, 4 F’e;ﬁ“?”c\’ neen width
Kz kHz imits {256 points
MARKER 4 M4 across sweep)
MARKER 5 M5 HZ Hz
M1 OFF M1
M2 OFF M2
Turn Off A MO
Freguency Marker M3 OFF M3 or
M
M4 OFF M4 z
M5 OFF M5
Turn Off Al ALL OFF SHMB
Markers
Turn On and Set MM;?R%' " where:
Mkr A arker ”mH. SHM1 Mm Mn m, o 1-5
Marker “n
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Table 1.

Input Programming Codes (2 of 5}

PROGRAM CODE

NUMERIC VALUE

MODE]
FUNCTION
MODIFIERS PREFIX NUMERIC | cyprix SCALE RANGE | RESOLUTION
ACTEVATE FORMAT Ut
FREQUENCY MARKERS {Cont'd}
Turmn Off Mkr A MKRA OFF M
A_.ctive Marker to MKR— CF MC
Center Frequency
MARKER SWEEP MPT
ON
Marker 1-2 Sweep
MARKER SWEEP
OFF M2
Marker 1 to Start M1 - ST
SHMP
Marker 2 to Stop M2 = §P
SWEEP TRICGER TYPE
INTERNAL ™
Sweep LINE 12
Trigger
Mode EXTERNAL 13
SINGLE T4
EXTERNAL SWEEP S$X
GZ GHz
MANTAL Present 1% of selected
Sweep SWEEP SM 1,23, 4 M2 MHz Start/ sweep width
Type FREQUENCY Kz kHz Stop (980 points
freguency across sweep)}
HZ Hz
SC sec. See Plug-in 1% of
S P .
;}ﬁi 5T 1,23 4 Typically 01| Current Sweep
) MS 103 sec. to 100 sec. time
MODULATION/BLANKING
Amplitude AMPTD MKR ON AK1
Frequency
Markers AMPTD MKR OFF AK@
DISP BLANK ON 0Pt
Display Blanking
DISP BLANK OFF DP@
RF Bf ANK ON RP1
RF Blanking
RF BLANK QFF RPZ
Square Wave LT MOD ON MD1
Modulati
oduation L[ MOD OFF MDD
STEP FUNCTIONS
GZ GHz
Setting Frequency FREQUENCY : MZ MHz 0to1009% | Corresponds
? SF 1,2, 3 4 { Plug-i to Current
Step Size STEP SIZE of Plug-in Tre
KZ kHz BW fauency
Mode
HZ Hz
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Table 1.

Input Programming Codes (3 of 5)

PROGRAM CODE

NUMERIC VALUE

MODE]
FUNCTION
MODIFIERS PREFIX NUMERIC | gyppix SCALE RANGE | RESOLUTION
ACTIVATE FORMAT
STEP FUNCTIONS {(Cont'd)
Setting Power Step POWER STEP DB or .
Size? SI7E sp 1,23 4 DM dB See Plug-in 006 dB
Resetting Step Sizes DEFAULT STEP SHSS
To Defauit Values? SIZES
Increment Active STfP. up t uP
Parameter
Decrement Active STEP DOWN ¥ DN

Parameter

2. These codes/functions do not apply to 86200 Series Plug-ins,

3. Both frequency and power step size.

INSTRUMENT STATE

Instrument Preset INSTR PRESET 1P
Saving An v
Instrument State SAVE N > Registers
Rocall 4 1 1 through ¢
ecailing An .
Instrument State RECALL RC
{ock Registers SAVE LOCK SHSV
Unlock Registers SAVE UNLOCK SHRC
ALT n ON AL1 4 1 Registers
Alternate Sweep 1 through 9
Meode
ALT i OFF ALD
Undergo Self Test SELF TEST #nn SH 3 1 00-99
SPECIAL HP-1B FUNCTIONS
ouTPUT
STATUS BYTES Os
SERVICE
REQUEST MASK R 7 1 byte
REQUEST EXTENDED
Status Bytes And : RE 7 1 byte
Service Requests STATUS BYTE MASK
REQUEST SECOND
EXTENDED RZ2 7 1 byte
STATUS BYTE MASK
CLEAR STATUS
BYTES s
OQUTPUT LEARN Ot
Full Learn String STRING
INPUT LEARN
STRING IL 6 90 bytes
QUTPUT MICRO OX
Micro Learn LEARN STRING
String? INPUT MICRO
LEARN STRING® X 6 8 bytes
. . QUTPUT MODE
Active Mode String STRING OM 6 B bytes

4. Must be in CW code, CW Filter off.

5. Exit this mode via “MO0” code.

6
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Table 1. Input Programming Codes (4 of 5}

MODE/ PROGRAM COPE NUMERIC VALUE
FUNCTION
MODIFIERS PREFIX NUMERIC
ACTIVATE FORMAT SUFFIX SCALE RAMNGE RESOLUTION
SPECIAL HP-18B FUNCTIONS {Contd)
Qutput Active QUTPUT ACTIVE OA
Parameter Value VALUE
Qutput QUTPUT Interrogated
Interrogated INTERROGATED op Parameter
Parameter Value VALUE Code
Current Harmonic CUTPUT HARMONIC OH
Number NiUMBER
Mainframe and OUTPUT SOFTWARE
Plug-in Software REVISION NUMBER Ol
Revision Number (OUTPUT IDENTITY)
DISPLAY
DU
Numeric Display UPDATE ON
Update DISPLAY oUD
UPDATE OFF
Single Sweep RESET SWEEP RS
Start/Stop TAKE SWEEP TS
Network Analyzer NETWORK NT
Trigger (84108} TRIGGER
PLUG-IN POWER LEVEL®
Set Qutput OB or Plug-in
Power POWER LEVEL PL 1,2 3 4 DM dBm Power 006 dB
Level Limits
DB Plug-in Power
Set ALC ALC CONTROL SHPS 1,2,3,4 or dBm | timits Without - g50 4
Power Level DM Using the
Attenuator
DB 0-55 dB” 5dB
Set Attenuator ATCTOFSEI':(E?R SHSL 1,2, 3. 4 or dB
DM 0-70 dB 10 dB
POWER SWELP DB or See 1 dBfsweep
] ON PSi 1.2, 3,4 OM dB/Swp Plug-in
ower Sweep
Mode POWER SWEEP
OFF ad
SLOPE ON St 1,2,3,4 Dghj‘ dB/GHz
Power Slope Mode -5 dB 3 dB/GHz
SLOPE OFF SLg

6. These codes/functions do not apply to 86200 Series Plug-ins. 7. 83592C, 83594A and 83595A Plug-ins only,

PLUG-IN ALC/SIGNAL CONTROL®

INTERNAL Al
ALC Leveling EXTERNAL A2
Modes (CRYSTAL)
EXTERNAL A3
POWER METER

8 These codes/functions do not apply to 86200 Series Plug-ins.
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Table 1.

Input Programming Codes (5 of 5)

PROGRAM CODE

NUMERIC VALUE

MODE/
FUNCTIOMN
MODIFIERS PREFIX NUMERIC
ACTIVATE FORMAT SUFFIX SCALE RANGE RESOLUTION
LUG-IN ALC/SIGNAL CONTROL (Cont'd)®
RE ON RF 1
R¥ Power
RF OFF RF &
FILTER ON FI 1
Cw Filter
FILTER QFF Ft @

8. These codes/functions do not apply to 86200 Series Plug-ins.

PLUG-IN CRYSTAL MARKERS?

1 MHz 1
Crystai Marker 10 MHz 2
Frequency 50 MHz o
EXTERNAL INPUT Ca
; AMPL MKR ON CA1
Amplitude Markers
AMPL MKR OFF CA B
- (NTEN MKR ON Cl
Intensity Markers
INTEN MKR OFF C1 @

9. These codes/functions do not apply to 86200 Series Plug-ins.

PLUG-IN SPECIAL FUNCTIONSY

M Enput - 20 MHz/V F1
S itivig

ensitivity 6 MHZIV 2
Crossover Crossover o1
Coupled FMm?2 Coupled
Direct Direct G2
Coupled FMm12 Coupled
Peak Qutput PEAK SHPL
Powert L

10. These codes/functions do not apply to 66200 Series Plug-ins.

11. 83590 Series Plug-in Only.

12. Direct Coupled FM sensitivity is — 20MHz/V only. Crossover Coupled FM sensitivity can be either — 20 MHz/V or — 6 MHz/V.
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CLEAR

The 8350B responds to both Device Clear {(DCL)
and Selective Device Clear (SDC} by clearing all
three status bytes and initializing the interface so
that it is ready to receive HP-IB programming
codes. This is necessary if the instrument state prior
to sending HP-1B commands is unknown. It is good
practice to execute DCL or SDC at the beginning of
any program.

REMOTE/LOCAL CHANGES

The 8350B goes to the Remote state when the
LREN line is true {flow) and the 8350B receives its
listen address. In Remote, all front panel functions
are disabled except the LINE switch and the LOCAL
key. The LOCAL function can also be disabled via
the Local Lockout (LLO) command.

The 83508 goes to the Local state when it receives
the Go To Local (GTL) command or when the LREN
fine is set false (high). If the Local Lockout (LLO)
command has not been executed, the 83508 can
also be set to Local by pressing the LOCAL key. In
Local, the front panel is active but the instrument
will stili respond to HP-IB programming codes.

SERVICE REQUEST

The 8350B can initiate a Service Request (SRQ)
whenever one of the following conditions exists:

® Eiror in syntax

# End of sweep

® Change in Extended Status Byte bit(s}
#® Front panel key pressed

Further information can be obtained by conducting
a Serial Poll or by executing the Output' Status
command, both of which access Status Byte inform-
ation. The SRQ is cleared only by executing a Serial
Poll, To select an SRQ for a particular set of
circumstances, the Request Mask function can be
used to determine which of the bits in the first
Status Byte can cause an SRQ. The mask value is
determined by summing the decimal vaiues of each
selected function/condition that is desired. The
default Request Mask at power on is ‘00000000 or
decimal 0. SRQ generation due to conditions
indicated by the first and second Extended Status
Bytes can be masked by using the “RE"” and “"R2”
functions respectively, in conjunction with masking
bit 2 of the first Status Byte. The “RE” and “'R2”
default mask values at power onare”11111111” or
decimal 255. All mask values are reset to the
default values only at power on or by execution of
the DCL or SDC commands.

STATUS BYTE

The 83508 responds to a Serial Poll by sending its
status byte as indicated in Table 2. The Extended

Status Bytes are available but must be accessed via
the Qutput Status command. When Bit 6 (Request
Service! of the Status Byte is true (one}, an SR has
occurred. See Service Request for the conditions
causing a Service reguest. Bit 2 indicates whether a
change has ocurred in the Extended Status Bytes. if
Bit 2 is true, then the extended status bytes should
be accessed via the Output Status function to
determine the cause of the status change. All other
bits (5, 4, 0} indicate the present status of the noted
function. The bits are true {one} only if the assock
ated function/condition is true.

STATUS BIT
The 83508 does not respond to a Parallel Poll.

PASS CONTROL

The 83508 does not have the ability to take or pass
control,

ABORT

The 83508 responds to the Abort message (Interface
Clear - 1FC true) by stopping all Listener or Talker
functions.

ADDRESS ASSIGNMENT INFORMATION

The 8330B basic address is factory presel 1o
decimal 19. in the Local mode, this address can be
changed from the front panel by pressing the SHIFT
and then the LOCAL keys. FREQUENCY TIME
display will show the current address; a new one
can be entered via the 8350B kevyboard.

The new address will remain until changed by the
operator because of the 83508's non-volatile
memory. However, should battery Power to the A3
Microprocessor be interrupted, the address wili
default to the HP-1B address switch setting. This
switch is located on the 8350B A8 HP-IB
Assembly,

INTERFACE FUNCTION CODES

AH1 Acceptor Handshake — full capability
T6 Basic Talker — Serial Poll capability
14 Basic Listener — Unaddressed if MLA
SR1 Service Request — full capability

RL1 Remote Local — complete capability
PPC  Paralfel Poll — no capability

DC1  Device Clear — full capability

DT Device Trigger — full capability

(6 Controller — no capability

SH1 Source Handshake — full capability

E1 Driver Electronics ~ open collector
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Table 2. 83508 Status Byte Descriptions

STATUS BYTE (1)

BIT # 7 b 5 4 3 2 1 d
DECIMAL
VALUE 128 64 32 16 8 4 2 1
FUNCTION N/A Request SRQ on SRQ on N/A SRQ on N/A SRQ on
Service Syntax End of Change in Any Front
(RQS) Error Sweep Extended Panel Key
Status Pressed
Bytes
EXTENDED STATUS BYTE (#2)
BIT# 7 6 5 4 3 2 i ¢
DECIMAL
VALUE 128 64 32 16 8 4 2 1
FUNCTION | Airflow *RF Power N/A N/A N/A N/A Self Test
Failure Unleveled | Failure/On Failed
SECOND EXTENDED STATUS BYTE (#3)
BIT# 7 6 5 4 3 2 i 0
DECIMAL
VALUE 128 64 32 16 8 4 2 1
FUNCTION N/A N/A N/A N/A N/A N/A N/A SRQ on
Numeric
Parameter
Altered to
Defauit
Value

* Bit/Function not usable with 86200 Series Plug-ins and 11869A Adapter.

10
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