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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
international standards.

SAFETY SYMBOLS

Instruction manual symbol: the

& product will be marked with this

symbol when it is necessary for

the user to refer to the instruction

manual (refer to Table of Con-
tents).

7 Indicates hazardous voitages.

Indicates earth (ground) terminal.

The WARNING sign denotes a
| WARNING I hazard. It calls attention to a pro-
cedure, practice, or the like,

which, if not correctly performed
or adhered to, could resuit in
personal injury. Do not proceed
beyond a WARNING sign until
the indicated conditions are fully
understood and met.

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
result 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 fully understood
and met.

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
trminals, power, cord, or supplied power cord set.
Whenever it is likely that the protection has been
impaired, the product must be made inoperative
and 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 auto-
transformer make sure the common terminal is
connected to the neutral (grounded side of the
mains supply).

SERVICING

WARNING I

Any servicing, adjustment, maintenance, or
repair of this product must be performed only
by qualified personnel.

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

Capacitors inside this product may still be
charged even when disconnected from their
power source.

To avoid a fire hazard, only fuses with the
required current rating and of the specified
type (normal blow, time delay, etc.) are to be

used for replacement.
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Figure 1-1. Model 8350B Sweep Oscillator
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Section I. General Information

INTRODUCTION

This operating and service manual contains information required to install, operate, test, adjust, and
service the HP Model 8350B Sweep Oscillator. Figure 1-1 shows the HP 8350B and power cable.

This manual is divided into eight major sections which provide the following information:

a. SECTION |, GENERAL INFORMATION, includes a brief description of the instrument, safety
considerations, operating characteristics, instrument identification, options available, accesso-
ries available, and list of recommended test equipment.

b. SECTION I, INSTALLATION, provides information for initial inspection, preparation for use, bat-
tery information, rack mounting, storage, and shipment.

c. SECTION Ill, OPERATION, contains general operating information, local operating information
(front panel operation), and remote operating information (Programming Notes which provide
information on HP-1B use of the HP 8350B).

d. SECTION Iv, PERFORMANCE TESTS, presents procedures required to verify that the perform-
ance of the instrument is in accordance with published operating characteristics. Performance
test limits and other special tests related to specific RF plug-ins are supplied in each RF plug-in
Operating and Service Manual. Included is an HP-IB remote operation verification procedure.

e. SECTION V, ADJUSTMENTS, presents procedures required to properly adjust and align the HP
8350B Sweep Oscillator mainframe after repair. Refer to the Operating and Service Manual of the
specific RF plug-in used for adjustments related to the RF plug-in.

f. SECTION VI, REPLACEABLE PARTS, provides information required to order all parts and
assemblies.

g. SECTION VIi, MANUAL BACKDATING CHANGES, provides backdating information required to
obtain documentation compatible with earlier shipment configurations.

h. SECTION VIil, SERVICE, provides an overall instrument block diagram with troubleshooting and
repair procedures. Each assembly within the instrument is covered in separate paragraphs which
are followed by a circuit description, schematic diagram, component location diagram, and trou-
bleshooting information to aid in the proper maintenance of the instrument.
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SPECIFICATIONS

The HP 85308 Sweep Oscillator, together with an RF plug-in, forms a complete system unit. There-
fore, Table 1-1 contains no specifications for the stand alone HP 8350B. Refer to the operating and
service manual for the specific RF plug-in used for complete specifications. These specifications are
the performance standards, or limits, against which the instruments may be tested. Table 1-2 lists the
sweep oscillator operating characteristics. Operating characteristics are not specifications but are
typical characteristics included as additional information for the user.

Table 1-1. HP 8350B Specifications

NOTE: Only the operating characteristics for the HP 8350B Sweep
Oscillator mainframe are given in this manual. Refer to the operating
and service manual for the specific RF plug-in used for compiete
specifications relating to the RF plug-in/mainframe combination.

General Information HP 8350B



Table 1-2. HP 8350B Operating Characteristics (1 of 3)

OPERATING CHARACTERISTICS
HP 8350B SWEEP OSCILLATOR
(with RF Plug-in installed)

FREQUENCY CONTROL FUNCTIONS
Range: Refer to RF plug-in unit specifications.
Linearity: Refer to RF plug-in unit specifications.

START/STOP Sweeps: Sweeps up from the selected START frequency to the selected STOP fre-
quency.

Range: START and STOP parameters are independent, fully calibrated, and continuously
adjustable over the entire frequency range. STOP frequency must be greater than or equal to
START freguency.

CF/AF Sweep: Sweeps symmetrically upward in frequency, centered on the Center Frequency (CF)
setting.

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 frequency band (1024 points across band); 0.012% of frequency band for
1/8 band or less (8192 points across band); 0.0015% of frequency band for 1/64 band or less
(16,384 points across band).

Display Resolution: 5 digits maximum.

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

CW Accuracy: Refer to RF plug-in unit specifications.
CW Resolution: 0.00038% of frequency band (262,144 points across band).

Vernier: Adjusts CW frequency of swept range up to £ 0.05% for continuous adjustment. The #0
LED is on whenever a vernier adjustment value is present.

Vernier Resolution: Same as CW resolution.

Offset: Allows the CW frequency or the center frequency of the swept range to be offset by any
amount up to the full range of the RF plug-in. After entering an offset and returning the displays 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 specifications.

HP 8350B General Information
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Table 1-2. HP 8350B Operating Characteristics (2 of 3)

Frequency Markers: Five frequency markers are independently adjustable and fully calibrated over
the entire sweep range. A 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. intensity markers are available from the POS Z BLANK con-
nector on the rear panel. The markers are —4 volt rectangular pulses with the exception of the active
marker, which is a —8 volt pulse. Source impedance is approximately 1000 ohms.

Resolution: 0.4% of selected sweep width (256 points/sweep).
Accuracy: Refer to RF plug-in unit specifications.

Marker Output: Negative rectangular pulse available from the POS Z BLANK connector on the
rear panel.

Marker Sweep: RF output is swept between Marker 1 and Marker 2 frequency 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.

Marker—CF: Marker-to-Center Frequency function 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.
Line: Sweep triggered by AC power line frequency.

External Trigger: 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 1 MHz 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, keyboard, and step keys) provide continuous manual
adjustment of frequency between end frequencies set in any of the sweep functions. Resolution is
0.1% of selected sweep width (980 points across sweep).

External Sweep: Sweep is controlled by a zero to +10 volt sweep ramp external signal applied to
the front or rear panel SWEEP OUTPUT/SWEEP INPUT connectors. Resulting RF output frequency
accuracy will be a function of input sweep ramp accuracy and linearity. The external sweep input must
be zero volts at start of sweep, increasing linearly to +10 volts at the end of sweep.
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Table 1-2. HP 8350B Operating Characteristics (3 of 3)

Sweep Output: Atthe SWEEP OQOUTPUT/SWEEP INPUT connectors a positive-going, direct-coupled
sawtooth waveform is present that is concurrent with swept RF output. Regardless of the sweep
width, the start of the sweep is at zero volts and approximately +10 voits at end of the sweep. In CW
mode, DC output is proportional to the RF plug-in unit full-band frequency.

MODULATION CHARACTERISTICS
External AM: Refer to RF plug-in unit specifications. Rear panel BNC connector.

Internal AM: Square wave modulation is available at all sweep speeds through front panel control.
The modulation is factory preset to 27.775 kHz although selectable (via internal jumper) to 1.0 kHz or
27.775 kHz. Refer to the RF plug-in manual for On/Off ratio specifications.

External FM: Refer to RF plug-in unit specifications. Rear panel BNC connector.

GENERAL CHARACTERISTICS
Blanking

RF Blanking: when enabled, RF automatically is turned off during retrace and remains off until the
start of next sweep.

Display Blanking: POS Z BLANK; Output with direct-coupled, positive rectangular pulse dur-
ing retrace and bandswitch points of sweep. Negative intensity marker signals are also routed
through this connector. NEG Z BLANK; direct-coupled, negative rectangular pulse during retrace
and bandswitch points of sweep. Both are rear panel BNC outputs.

Pen Lift: Output to control the pen lift function of an X-Y recorder. Maximum sink current is approx-
imately 600 mA.”

Counter Trigger (CNTR TRIG): Output for controlling 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.
Power Cable: A 2.29m (7.5 foot) power cable with NEMA plug is furnished.
Operating Temperature Range: 0°C to +55°C.

Power: 100, 120, 220, or 240 volts, +10%, 50 to 60 Hz (Option 400: 100 or 115/120 VAC +10% and
400 Hz +10%). Approximately 270 volt-amps including RF plug-in unit used). Refer to Section Il
Instaliation for information.

Weight: (not including RF plug-in unit), Net 16.5 kg (36.4 Ib) Shipping 22.7 kg (50 Ib).
Dimensions: 425 mm Wide, 133.3 mm High, 422 mm Deep (16.75 x 16.6 in).
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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 manufactured and tested in accordance with
international safety standards.

Safety Symbois

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

INSTRUMENTS COVERED BY MANUAL

Attached to the rear panel of the instrument is a serial number plate. A typical serial number plate is
shown in Figure 1-2. The seriai 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 seriai number
prefix as those listed on the title page of this manual under SERIAL NUMBER.

SERIAL NUMBER
—_
PREFIX SUFFIX
f“h*

FACTORY]( SER 1234A 12345 ﬂ

INSTALLED OPT 000

OPTIONS ETT - PACKARD
HEWL .
(IF ANY) wp MADE IN USA

Figure 1-2. Typical Serial Number Plate

Instruments manufactured after the printing of this manual

A seriai prefix that is not listed on the title page indicates that the instrument is different from those
documented in this manual. When the instrument is a later version than what the manual directly
applies to, the manual for that instrument is then supplied with a Manual Changes supplement that
documents the differences. '

In addition to change information, the Manual Changes supplement contains information for correct-
ing errors in the manual. To keep this manual as current as possible, Hewlett-Packard recommends
that you periodically request the latest Manual Changes suppiement. The supplement for this manual
is keyed to the manual’s print date and part number, both of which appear on the title page.

Instruments manufactured before the printing of this manual

An instrument manufactured before the printing of this manual is different from those documented in
this manual; therefore, a separate manual which applies to these instruments is available (HP part
number 08350-90034).
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Refer any questions regarding this manual, the Manual Changes supplement, 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 rear cover of this manual for a worldwide
listing of Hewlett-Packard sales/service offices.

On the title page of this manual is a ‘‘Microfiche’ part number. This number may be used to order
10x15 centimeter (4x6 inch) microfilm transparencies of the Manual. Each microfiche contains up to 60
photo duplicates of the manual pages. The microfiche package also includes the latest Manual
Changes sheet as well as all pertinent Service Notes.

DESCRIPTION

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

The HP 8350B Sweep Oscillator, together with an RF plug-in unit, forms a complete, solid-state,
swept signal source. The HP 8350B can be used with network analyzer systems such as the HP
8410/8510 Network Analyzers, the HP 8756/8757 Scalar Analyzers, and the HP Microwave Link
Analyzers to provide a complete measurement system.

The HP 8350B is locally operated by the front panel which has been conveniently laid out to optimize
the use of instrument operation function blocks. Frequency 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 HP 8350B Sweep Oscillator.

The HP 83508 is factory equipped with a remote programming interface using the Hewlett-Packard
Interface Bus (HP-iB). This provides a remote operator with the same control of the instrument
available to a manual local operator. Remote control is maintained by a system controller (desktop
controiler, computer, etc.) that sends commands or instructions to and receives data from the HP
8350B using the HP-IB. The HP-IB is Hewlett-Packard’'s implementation of the IEEE Standard
488-1978. A complete general description of the HP-IB is provided in the manual entitied *“Condensed
Description of the Hewlett-Packard interface Bus” (HP Part Number 59701-90030).

OPTIONS

Option 400, 400 Hz AC Power Operation

The standard HP 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. In Option 400 instruments the
ventilation fan is reversed so that the air exhausts out the rear. Refer to Figure 2-8a.

Option 803, HP 5343A Interface Cables

Option 803 contains two interface cables (HP Part Numbers 08350-60039, 08350-60040) used to
interface the HP 8350B with the HP 5343A Frequency Counter for making frequency measurements
while in the swept mode. Refer to Section 11l Local Operation for a detailed explanation of this feature.

HP 8350B General Information 1-7
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Option 850, HP 8410B Interface Cable

Option 850 contains the Source Control Cable (HP Part Number 08410-60146) used to synchronize the
HP 8350B and HP 8410B Network Analyzer when making muiti-octave magnitude and phase meas-
urements. Refer to Section lll Local Operation for a detailed explanation of this feature.

Option 908, Rack Mount Kit

Option 908, HP Part Number 5061-9677, contains a pair of flanges and the necessary hardware to
mount the HP 8350B in an equipment rack with 482.6 mm (19 inches) horizontal spacing. Refer to
Section Il of this Operating and Service Manual for a detailed description of this kit and instructions for
instailation.

Option 910, Extra Operating and Service Manual

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.

Option 913, Rack Mount Kit

Option 913, HP Part Number 5061-9771 contains a pair of flanges and the necessary hardware to
mount the HP 83508 with handies in an equipment rack with 482.6mm (19 inch) horizontal spacing.
Refer to Section Il of this Operating and Service Manual for a detailed description of this kit and
instructions for installation.

ACCESSORIES SUPPLIED

Figure 1-1 shows the HP 83508 and power cable. The power cable supplied depends upon the country
of destination. Refer to Section Il of this manual for HP Part Number information.

EQUIPMENT REQUIRED BUT NOT SUPPLIED

To have a complete operating sweep oscillator, the HP 8350B Sweep Oscillator must have an RF
plug-in unit installed. The HP 83500 Series RF Plug-ins have been specifically designed for use with
the HP 8350B. They provide calibrated output power leveis, calibrated power sweeps, internal level-
ing and slope control, and full HP-IB programmability. The HP 86200 Series RF Plug-ins may be
utilized with the HP 8350B with the addition of the HP 11869A RF Plug-in Adapter. The HP 11869A
mounts at the rear of the HP 86200 Series RF Plug-in and provides the interface for signals and
voltages from the HP 8350B to the RF plug-in. All of the HP 8350B standard operating features
including HP-IB remote programming are available, however specific RF plug-in function (output
power level, RF on/off, etc.) cannot be controlled or remotely programmed by the HP 83508 main-
frame.

To use the HP-IB capabilities of the HP 8350B, a computing controller such as the HP 200 series
Computers or the HP 85 Personal Computer is needed.
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EQUIPMENT AVAILABLE

Service Accessories

Service Accessory Kit (HP Part Number 08350-60020) is available for servicing the HP 8350B and

HP

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 keyed siots which allow them to be used in troubleshooting the
HP 83500 Series RF plug-ins as well.

An RF plug-in extender cable set that provides all electrical connections when the RF plug-in is
removed from the sweep oscillator. The RF Plug-in Interface Connector is extended by one cable
(HP Part Number 08350-60034) and the Power Supply Interface Connector is extended by the
other cable (HP Part Number 08350-60035).

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

One 16-pin I.C. Test Clip (HP Part Number 1400-0734), one 20-pin |.C. Test Clip (HP Part Number
1400-0979), and one 40-pin IC Test Clip (HP Part Number1400-1097) are provided as an aid for
probing integrated circuits when troubleshooting.

RECOMMENDED TEST EQUIPMENT

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

Refer to the Recommended Test Equipment list in the operating and service manual of the RF plug-in
used for a listing of equipment specifically relating to the RF plug-in used. Not all equipment included
in this list is necessary for all RF plug-ins.

HP 8350B
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Table 1-4. Recommended Test Equipment (1 of 2)

Instrum&nt Model

Critical Specifications

Recommended

Spectrum Analyzer

Oscilloscope

Oscilloscope Probe

Scalar Network Analyzer

Detector

Power Splitter

Digital Voltmeter

Universal Counter

Measuring Receiver

Directional Coupler

Directional Coupler

RMS Volitmeter

Frequency Range: 0.01 to 22 GHz

Residual FM: <100 Hz

Must have auxiliary IF output when used with
the HP 8902A Modulation Analyzer.

Dual channel

X vs. Y display mode

Sensitivity: <0.1uS/DIV

Horizontal Sweep Rate: <.1uS/DIV

1 : 1 General Purpose Probe

Capable of both modulated and unmodutated
(AC/DC detection) transmission
measurements

Power Resolution: =0.25 dB/DIV

Compatible with Scalar Network Analyzer
Frequency Range: 0.01 to 18 GHz
Maximum Input Power: +20 dBm

Frequency Range: DC to 18 GHz
Output Port Tracking: <0.4 dB
Maximum Input Power: +27 dBm

Range: —50V to +50V
Accuracy: = 0.01%

Input Impedance: =10 M Ohm
Computing Math

Frequency Mode
Frequency Range: =30 kHz
Frequency Resolution: <10 Hz
Time Period Mode
Frequency Range: =20 kHz
Resolution: <50 uS

(May be used in addition to Spectrum Analyzer)
Frequency Range: Must cover auxiliary IF
Output frequency of Spectrum Analyzer used
Residual FM: <10 Hz

Frequency Range: .1 to 2.0 GHz
Nominal Coupling: =20 dB
Maximum Coupling Variation: =1 dB
Minimum Directivity: =32 dB

Frequency Range: 1.7 to 12.4 GHz

Mean Output Coupling: =20 dB

Output Coupling Variation: +.75 dB

Minimum Directivity: 1.7 to 4 GHz — 30 dB
4t012.4 GHz — 26 dB

dB Range: —20 to —70 dBm

{0 dBm=1 mW into 600 Ohms)
Frequency Range: 10 Hz to 10 MHz
Accuracy: £5% of full scale

HP 8566B

HP 1740A

HP 10021A
HP 8757A

HP 85025A

HP 11667A

HP 3456A

HP 5328B

HP 8902A

HP 778D

HP 779D

HP 3400A
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Table 1-4. Recommended Test Equipment (2 of 2)

Instrument Model

Critical Specifications

Recommended

Function Generator

Air Line Extension
(2 required)

Step Attenuator

Attenuator

Attenuator

Attenuator

Attenuator

Adjustable Short

Adjustable AC Line
Transformer

Line Voltage Monitor

Adapter
Adapter

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

Impedance: 50 Ohms
Frequency Range: DC to 12.4 GHz
Reflection Coefficient:
.018+.001 (times the frequency
in GHz)

Frequency Range: DC to 26.5 GHz
Incremental Attenuation:

0to 70 dB in 10 dB steps
Calibration Accuracy: <+.1 dB
at all steps

Attenuation: 3d8 *+ .5 dB
Frequency Range: .01 to 12.4 GHz
Maximum Input Power: = +20 dBm

Attenuation: 6 d8 + 0.5 dB
Frequency Range: .01 to 12.4 GHz
Maximum Input Power: = +20 dBm

Attenuation: 10 = 0.5 dB
Frequency Range: .01 to 12.4
Maximum Input Power: = +20 dBm

Attenuation: 20 = 0.5 dB
Frequency Range: .01 to 12.4 GHz
Maximum Input Power: = +20 dBm

Frequency Range: 1.8 to 18.0 GHz
Impedance: 50 £ 1.5 Ohms

Select to cover line voltage used
100-120 volt

220-240 volt

To be used with above Adjustabie
AC Line Transformers

120 voit Monitor
240 voit Monitor

Precision 7mm to Type N(m)

3.5mm(f) to Type N(m)

HP 3312A

HP 11867A

HP 8495D

HP 8491B Opt. 003

HP 84918 Opt. 006

HP 84918 Opt. 010

HP 8491B Opt. 020

HP 805A

General Radio
wsMTB

General Radio
W10HM73

RCA 120B
RCA WV 503A

HP 11525A
HP 1250-1744

Maury Microwave Corp., 8610 Helms Ave., Cucamonga, CA 91730
General Radio, 300 Baker Avenue., Concord, MA 01742

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

HP 8350B
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item Description HP Part Number
1 Power Splitter HP 11667A
2 Adapter: Type-N Male to 3.5mm Female (2 required) 1250-1250
3 Delay Line: >1 meter (3 feet in length, 3.5mm male connectors) 08503-20038
4 Adapter: BNC Female to Male 3.5mm 11250-1200
5 Mixer: Double Balanced
1to 12 GHz: 0960-0451
1 to 26.0 GHz 0955-0307
6 Adapter: 3.5mm Male to 3.5mm Male 1250-1159
General Information HP 8350B







Section II. Installation

INTRODUCTION

This section provides instaliation instructions for the HP 8350B Sweep Oscillator and its accessories.
This section also includes information about initial inspection and damage claims, preparation for use,
and packaging, storage, and shipment.

INITIAL INSPECTION

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 contents of the shipment
should be as shown in Figure 1-1. Procedures for checking electrical performance are given in Section
IV, Performance Tests, of this manual. If, after the adjustments 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 circuit malfunction is suspected, refer to trou-
bleshooting procedures in Section VIIl, 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 container is
damaged, or if the cushioning material shows signs of stress, notify the carrier as well as the Hewlett-
Packard office. If the shipping container is 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 car-
rier's inspection. Hewlett-Packard will arrange for repair or replacement without waiting for claim
settiement.

PREPARATION FOR USE

Power Requirements

The HP 8350B Sweep Oscillator requires a power source of 100, 115/120, 220, or 230/240 VAC,
+10%, 50 to 60 Hz, single-phase (100, 115/120 VAC +10% and 400 Hz +10%, single phase for Option
400 instruments). Power consumption is approximately 270 volt-amps, depending upon the specific
RF plug-in unit used.
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Line Voltage and Fuse Selection .

Figure 2-1 illustrates the line voltage selection card and fuse location in the Power Line Module on the
rear panel of the HP 83508. Select the line voltage and fuse as follows:

a. Measure the AC line voitage.

b. Refer to Figure 2-1. At the instrument rear panel power line module, select the line voitage (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 volitage selection as shown in Table 2-1. If it is
not, you must use an autotransformer between the power source and the HP 8350B.

Table 2-1. Line Voltage/Fuse Selection

Measured PC Selector Fuse/
ac Line Voltage Board Position HP Part Number
90 to 110 Volts 100 | 21 :6‘-)0%55
108 to 132 120 o1 14690255
198 to 242 volts 220 o102
216 to 264 240 21 12690%02

c. 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 moduie on the rear panel of the HP

83508B.

To prevent damage to the instrument, make the correct line voltage and
fuse selection before connecting line power to the instrument.

Power Cable

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 supplied with HP instruments. The HP
Part Numbers 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.
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| WARNING I

Before switching on this instrument, 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 shouid only
be inserted in a socket outlet provided with a protective earth contact.
This protective action shouid not be negated by the use of an extension
cord (power cable) without a protective conductor (ground). Grounding
one conductor of a two-conductor outlet is not sufficient protection.

The offset pin of the three-prong connector is the grounding pin. When operating the HP 8350B from a
two-contact outlet, the protective 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 for primary power cord

SELECTION OF
OPERATING VOLTAGE

1. Slide open power module cover door and
pull fuse-pull fever to left to remove fuse.

2. Puli out voltage-selector PC board. Posi-
tion PC board so that voitage nearest
actual line voltage level will appear in
module window. Push board back into its
slot.

3. Push fuse-pull lever into its normal right-
hand position.

4. Check fuse to make sure it is of correct
rating and type for input ac line voltage.

5. Insert correct fuse in fuseholder.

PC selector board shown positioned
for 115/120 Vac power line

Operating voitage appears in module window

Figure 2-1. Power Line Module

NOTE: Option 400 operates with a power line voitage of 100, or 115/120 VAC only.

HP 8350B Installation
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Table 3. AC Power Cables Available

Cable Cable | oopie
Plug Type? HP Part | CD3 Plug Description2 Length Color For Use in Country
Number2 (inches)
250V 8120-1351 | 0 | Straight BS1363A 90 Mint Gray | United Kingdom,
8120-1703 | 6 | 90° 90 Mint Gray | Cyprus, Nigeria,
|;| Zimbabwe, Singapore
L ]
a o
250V 8120-1369 | 0 | Straight ZNSS198/ASC112 79 Gray Australia,
. 8120-0696 4 90° 87 Gray New Zealand
250V 8120-1689 7 Straight CEE7-VII 79 Mint Gray | East and West Europe,
L 8120-1692 | 2 | 90° 79 Mint Gray | Saudi Arabia, Egypt,
Republic of So. Africa,
India (unpolarized in
— many nations)
125V 8120-1348 5 Straight NEMAS-15P 80 Black United States,
8120-1398 | 5 | 90° 80 Black Canada, Japan
8120-1754 7 Straight NEMAS-15P 36 Btack (100V or 200V),
8120-1378 1 Straight NEMAS-15P 80 Jade Gray | Mexico, Philippines,
8120-1521 6 90° 80 Jade Gray | Taiwan
8120-1676 { 2 | Straight NEMA5-15P 36 Jade Gray
250V 8120-2104 3 Straight SEV1011.1959 79 Gray Switzerland
. 24507, Type 12
250V 8120-0698 | 6 | Straight NEMA6-15P | United States, Canada
220V 8120-1957 | 2 Straight DHCK 107 79 Gray Denmark
‘ 8120-2956 | 3 | 90° 79 Gray
250V 8120-1860 6 Straight CEE22-V|
.ﬁ (System Cabinet Use)

1. E = Earth Ground; L = Line; N = Neutral
Part number shown for plug is industry identifier for plug only. Number shown for cable is HP Part Number for complete cable including plug.

3. The Check Digit (CD) is a coded digit that represents the specific combination of numbers used in the HP Part Number. It should be supplied
with the HP Part Number when ordering any of the power assemblies listed above, to expedite speedy delivery.

]
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. HP-IB Address Selection

I WARNING I

The HP-IB address switch is set with the top cover removed from the HP
8350B and shouid 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
instrument may still be charged even when the instrument is discon-
nected from its AC power source. Use caution when setting the HP-IB
address switch to avoid touching assemblies or components within the
instrument other than the HP-IB address switch.

When the HP 83508 is used under remote control with the HP-IB “‘address’’, the HP 8350B is differ-
entiated from any other instrument on the bus by its own unique address. This HP-IB address is
initially preset in the HP 8350B by a 5-segment address switch A8S1, located on the A8 HP-IB Inter-
face assembly, as shown in Figure 2-2 . A diagram of A8S1 is given in Figure 2-3. Each of the 5
switches corresponds to one of the digits of the 5-digit binary-equivalent of the address, as shown in
Table 2-3. A8S1 switch A1 corresponds to the Least Significant Bit (LSB) of the binary address and
switch A5 corresponds to the Most Significant Bit. The HP-I1B address can be modified by a front panel

SHIFT function.
A8S1
HP-1B
ADDRESS
SWITCH
Figure 2-2. Location of A8S1 HP-IB Address Switch
HP 8350B Installation
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2-6

The 83508 stores HP-IB address information in battery supported non-volatile memory. This allows
the instrument to retain the assigned HP-IB address when the instrument is 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-18
address will revert back to the A8S1 address switch setting. An INSTRUMENT PRESET command wiil
not modify the current HP-1B address.

Thirty-one different address codes are available (decimal 0 to 30). The HP 8350B is shipped from the
factory preset to binary address “1011” (decimal 19), as shown in Figure 2-3. The HP-IB address can
by read directly from the front panel by pressing [SHIFT] [LCL]. The current HP-IB address is then
displayed in decimal form in the FREQUENCY/TIME display. if the HP-IB address must be changed
enter the decimal equivalent of the desired HP-1B address and press [GHz] to terminate the entry. The
FREQUENCY TIME display should now indicate the new HP-1B address.

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.

A8S1
LOGIC “1°
(OPEN)
D
toward rear D U
of 8350B D D

1 2 3 4 -] _ LOGIC ‘@~

(GROUND)
Al A2 A3 A4 AS
(LL.SB) (MSB)

Figure 2-3. A8S1 HP-IB Address Switch

( an

LISTEN

TALK
\ HF Part No. 7128-585y

Figure 2-4. HP-IB Address Label
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Table 2-3. HP-IB Address Codes

Address Characters - A8S1 Address Switch Settings Address
(MSB) (LSB) Decimal
Listen Talk A5 A4 A3 A2 A1 Equivalent
sSP @ 0 0 0 0 0
! A 0 0 0 0 1 1
“ B 0 0 0 1 0 1
# o] 0 0 0 1 1 3
$ 4 0 0 1 0 0 4
% E 0] 0 1 0 1 5
& F 0 0 1 1 0 6
‘ G 0 0 1 1 1 7
( H 0 1 0 0 0 8
) | 0 1 0 0 1 9
* J 0 1 0 1 0 10
+ K 0 1 0 1 1 11
' L 0 1 1 0 0 12
- M 0 1 1 0 1 13
. N 0 1 1 1 0 14
/ o) 0 1 1 1 1 15
0 P 1 0 0 0 0 16
1 Q 1 0 0 0 1 17
2 R 1 0 0 1 0 18
3 S 1 0 0 1 1 19
4 T 1 0 1 0 0 20
5 U 1 0 1 0 1 21
6 " 1 0 1 1 0 22
7 w 1 0 1 1 1 23
8 X 1 1 0 0 0 24
9 Y 1 1 0 0 1 25
: zZ 1 1 0 1 0 26
: [ 1 1 0 1 1 27
< / 1 1 1 0 0 28
= 1 1 1 1 1 0 29
> A 1 1 1 1 1 30

11869A Switch Settings for HP 86200 Series RF Plug-ins

The identification switch on the HP 11869 RF Plug-in Adapter must be preset when using the adapter
with HP 86200 Series RF Plug-ins in the HP 8350B. The setting of the identification switch is interro-
gated at power on, when the 8350B INSTR PRESET button is pressed, or when an HP-IB Instrument
Preset ("IP”’) command is received. If the identification switch is set incorrectly the START/STOP
frequencies will be in error. Refer to Section Il, Installation, of the HP 11869A Operating and Service
Manual for instructions to set the identification switch properly.

Internal Square Wave Modulation Frequency Selection

Internal square wave modaulation is available at all sweep speeds on the HP 8350B. Internal square
wave modulation is selected by the front panel MOD pushbutton. Modulation frequency is selectable
by an internal jumpers to be either 27.78 kHz (preset at the factory for use with HP 8756/8757 Scalar
Network Analyzer systems) or 1 kHz.
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HP-IB CONNECTOR J4
(as viewed from rear of instrument)

LDI01 LDI05
LDI02 \ /\ LDIO6
LD103 \ ; 3 Lo107
LDIod 2 14 LD108
\ 3 15 /
LEIO \ 4 16 / LREN
WAV — |3 7 3
6 18| —— P/O TWISTED PAIRWITH 6
— |7 19
LNRFD / 3 20 < P/O TWISTED PAIRWITH 7 GROUNDED NEAR
9 21 TERMINATION
LNDAC / 10 22 \ P/0O TWISTED PAIRWITH 8 L OF OTHER WIRE
LIFC n 23 P/O TWISTED PAIRWITH 9 | OF TWISTED
12 24 PAIR
LSRQ \/ P/0 TWISTED PAIRWITH 10
LATN P/O TWISTED PAIR WITH 11 |
SHIELD SIGNAL GROUND.
(CONNECTED TO @
EARTH GROUND)
HP-1B Logic Levels:
True (low) State <0.8 Vdc; False (high) State =+2.4 Vdec.
MNEMONICS TABLE
Mnemonic Description
L ATN LOW=Attention control line
L DAV LOW=Data Valid Control line
L DIOI thru 8 LOW=Data input/Output lines
L EOI LOW=End Or Identify control line
LIFC LOW =Interface Clear control line
L NDAC LOW=Data Not Accepted control line
L NRFD LOW=Not Ready For Data control line
L REN LOW=Remote Enable control line
L SRQ LOW=Service Request control line
Figure 2-5. HP-IB Connector Signals and Pin Configuration
HP 8350B
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RF Plug-in Configuration Switch

Each RF plug-in has a configuration switch which must be preset prior to operation in the HP 83508B.
This is a muitiple switch with individual switches that correspond to various RF plug-in functions such
as, FM sensitivity selection, FM input coupling selection (direct coupled or cross-over), RF power level
atinstrument power on, and Option 002 Step Attenuator operation. Refer to the operating and service
manual of the specific RF plug-in used for detailed information on the configuration switch.

Interconnections

There are two RF plug-in interconnections on the HP 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 instrument Wiring List in Section Vlil, Service,
of this manual.

Mating Connectors

All of the externally mounted connectors on the HP 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 connectors themselves, refer to Section VI, Replaceable Parts, of this manual.

HP-IB Interface Connector and Cables

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

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 instru-
ments can be connected in paraliel on the HP-IB Interface Bus. To achieve design performance on the
bus, proper voitage 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 connected on the bus, the cable length to each instrument
must not exceed 2 meters (6 feet) per unit.

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

HP-IB Cable Lengths
Part Numbers 9
HP 10833A 1m3.3ft)
HP 10833B 2 m (6.6 ft)
HP 10833C 4 m(13.2 ft.)
HP 10833D 0.5m(1.6ft)

Figure 2-6. HP-IB Interface Cables Available
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Table 2-4. HP 8350B Mating Connectors

CONNECTOR

J14 ALT SWP
INTERFACE" *

Audio 3-Pin Connector
TA-3F

no HP Part Number

83508 Connector Mating Connector
Connector Name industry identification HP Part Number Alternate Source
J1 SWEEP OUTPUT/ BNC 1251-0256 Speciaity Connector
SWEEP INPUT 25-P118-1
(front panel)
J4 HP-IB INTERFACE 24-Pin Micro Ribbon 1251-0293 Amphenol
BUS” §7-30240
J5 POS Z BLANK BNC 1250-0256 Specialty Connector
25-P118-1
J6 NEG Z BLANK BNC 1250-0256 Speciaity Connector
25-P118-1
J7 PEN LIFT BNC 125-0256 Specialty Connector
25-P118-1
J8 SWEEP OUT/IN BNC 1250-0256 . Speciaity Connector
(rear panel) 25-P118-1
J9 CNTR TRIG BNC 1250-0256 Speciaity Connector
25-P118-1
J10 STOP SWEEP BNC 1250-0256 Speciaity Connector
25-P118-1
J11 FM INPUT BNC 1250-0256 Specialty Connector
25-P118-1
J12 AM INPUT BNC 1250-0256 Speciaity Connector
25-P118-1
J13 PROGRAMMING 25-Pin D Series 1251-7902 Berg Eleck. Div.

0671-0025

Switchcraft

* Refter to Figure 2-6 for HP-IB Interface Cable information. HP-IB Interface connector J4 signals and pin configuration are given in Figure 2-5.

** 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 Cable. The compiete cable may be ordered separately as HP Part Number 8120-3174.
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Programming Connector

The Programming Connector J13 on the rear panel of the HP 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 HP 8410B/8411 Network Analyzer is used with the
HP 83508, the HP 8410B/C Source Control Cable (HP Part Number 08410-60146) connects the HP
84108/C rear panel SOURCE CONTROL and the HP 8350B rear panel PROGRAMMING CONNEC-
TOR. Additionally, the sweep oscillator RF plug-in 0.5/1.0 V/GHz output connects to the HP 8410B/C
rear panel FREQ REF INPUT to insure that the HP 8410B phase locks with sweep oscillator properly
when sweeping octave or muiti-octave bands.

Operating Environment
Temperature. The instrument may be operated in temperatures from 0”°C to +55"C.

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.

Altitude. The instrument may be operated at aititudes up to 4572 meters (approximately 15,000
feet).

Cooling. Clearances for ventilation shouid 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 illustrat-
ing the path for cooling airflow generated by the rear panel fan is 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.
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PROGRAMMING CONNECTOR J13

(as seen from rear panel)

@,
f-\
110
o 14
210 O {15
310 O e
410 Q|7
. 5| O
Logic Levels:* s| o O e Control of input lines can
O e be accomplished by contact
Low <0.8 Vdc 10 5l closure to ground for a
High 2.4 Vd¢ 8|1 0O logic low level and open
3l O ol circuit for a logic high level.
ol 92
Olas
" O Q |2a
12{ O O |z
13O
\—
_O
Pin Mnemonic Description In/Out
1 NO CONNECTION
2 L MP LOW = MARKER PULSE OQUTPUT
3 L PLRQ LOW = PENLIFT REQUEST INPUT
4 ALT1 ALTERNATE SWEEP 1 OUTPUT
5 L SFSSRQ LOW = STOP FORWARD SWEEP REQUEST INPUT
6 +5VA +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 OUTPUT*
11 L MUTE LOW = PEN MUTE FOR X-Y RECORDER OUTPUT
12 NO CONNECTION
13 NO CONNECTION
14 L BP1 LOW = BLANKING PULSE 1 OUTPUT
15 L MRKQ LOW = MARKER REQUEST INPUT
16 L RTS LOW = RETRACE STROBE OUTPUT
17 LALTE LOW = ALTERNATE SWEEP ENABLE OUTPUT
18 L SSRQ LOW = STOP SWEEP REQUEST INPUT
19 GND DIG DIGITAL GROUND
20 L BPRQ LOW = BLANKING PULSE REQUEST INPUT
21 L CNTR LOW = COUNTER TRIGGER OUTPUT
22 L STPADV LOW = STEP ADVANCE INPUT
23 LPL LOW = PENLIFT OUTPUT
24 SYNC TRG HIGH = SYNCHRONIZING TRIGGER OUTPUT
25 NO CONNECTION
*QOPEN COLLECTOR OUTPUT
Figure 2-7. Programming Connector Signals and Pin Configuration
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Figure 2-8a. HP 8350B Ventilation Clearances Airflow (Option 400)
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Figure 2-8. HP 8350B Ventilation Clearances Airflow

RF Plug-in Installation

To operate as a completely functional sweep oscillator the HP 83508 Sweep Oscillator must have an
RF plug-in unitinstalled. To install an HP 86200 Series RF plug-in (coupled to an HP 11869A RF Plug-in
Adapter) in the HP 8350B, refer to Section Il, Installation, of the HP 11869A Operating and Service
Manual. To install an HP 83500 Series RF plug-in unit into the HP 8350B mainframe:

a.

b.

HP 8350B

Set the HP 8350B mainframe LINE switch to OFF.

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 handle shouid
spring easily into the raised position and be held by spring tension.

Installation
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d. Insure that the mainframe RF plug-in channel is clear, aiign the RF unit in the channel and slide it
carefully into place towards the rear of the channel. It 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 piug-in, until the drawer latch is
fully closed and the front panel of the RF plug-in is aligned with the mainframe front panel.

Bench Operation

The instrument cabinet has plastic feet and a foldaway tilt 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
plug-in to be removed more easily. The plastic feet provide clearance for air circulation and make the
instrument self-aligning when stacked on other Hewilett-Packard full rack-width modular instruments.
The instrument is packaged at the factory with two shipping pads attached to the front sides (refer to
Figure 2-12). If the instrument does not include front handie or rack mount options, replace the
shipping pads with the seif-adhesive trim strips supplied with the instrument.

Extended Service (Option W30)

Option W30 adds two additional years of return-to-HP hardware support, to foilow the first year of
warranty. Option W30 can be ordered at the time of sale only. Instruments ordered with Option W30
are identified on the serial number lablel.

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
mounting holes in the instrument.

Instruments contain a Front Handle Kit. This kit supplies the necessary hardware and installation
instructions for mounting two front handies on the instrument. Installation instructions are also given
in Figure 2-9. Additional kits may be ordered as HP Part Number 5061-9689.

Rack Mounting (Option 908)

Instruments with Option 908 contain a Rack Mount Kit. This kit supplies the necessary hardware and
installation instructions for preparing the instrument to mount on an equipment rack with 482.6 mm (19
in.) support spacing. Installation instructions are also given in Figure 2-10. Additional Option 908 kits
may be ordered as HP Part Number 5§061-9677.

Rack Mounting with Front Handles (Option 913)

Instruments with Option 913 contain a Rack Mount Kit. This kit contains a pair of flanges and the
hardware necessary to mount an HP 8350B with handles, in an equipment rack with 482.6mm (19
inch) horizontal spacing. Refer to Figure 2-11 for a detailed description of this kit and instructions for
installation. Additional Option 913 kits may be ordered as HP Part Number 5061-9771.
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INSTALLATION INSTRUCTIONS:

1. REMOVE SIDE TRIM STRIPS (1). :
2. ATTACH FRONT HANDLE ASSEMBLY (2) WITH THREE SCREWS (3) PER SIDE.
3. PRESS FRONT HANDLE TRIM (4) IN PLACE.

FRONT HANDLE KIT (HP Part Number 5061-9689) CONTENTS

Item Qty. HP Part No. CcD Description
2 2 5061-9499 4 Front Handle Assembly
3 6 0515-0896 5 M4 X 0.7 X 10 Screw
4 2 5020-0896 7 Front Handle Trim
Figure 2-9. Front Handles Kit
HP 8350B Installation 2-15



INSTALLATION INSTRUCTIONS:

1. REMOVE SIDE TRIM STRIPS (1).

2. ATTACH RACK MOUNT FLANGE (2) WITH SCREWS (3).

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

OPTION 908 (HP Part Number 5061-9677) CONTENTS

item Qty. HP Part No. cD Description
2 2 5020-8862 7 Rack Mount Flange
3 6 0515-1114 2 M4 X 0.7 X 10 Screw .

Figure 2-10. Option 908 Rack Mount Kit
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INSTALLATION INSTRUCTIONS:

1. REMOVE SIDE TRIM STRIPS (1).

2. ATTACH RACK, MOUNT FLANGE (2) AND FRONT HANDLE ASSEMBLY (3) WITH THREE
SCREWS (4) PER SIDE.

3. REMOVE FEET AND TILT STANDS (5) BEFORE RACK MOUNTING. THIS ALSO REMOVES
INFORMATION CARD TRAY (6). TO RETAIN USE OF INFORMATION CARDS, DO NOT REMOVE
FEET, AND WHEN RACK MOUNTING, ALLOW APPROXIMATELY 2CM (3/4 INCH) BELOW
INSTRUMENT TO ACCOMMODATE THE TRAY. (NO FILLER STRIP IS PROVIDED.)

OPTION 913 (HP Part Number 5061-9771) CONTENTS

item Qty. HP Part No. cD Description
2 2 5020-8874 1 Rack Mount Flange
3 2 5061-9499 4 Front Handle Assembly (supplied
_ with Standard HP 8350B)
4 6 0515-1106 2 M4 X 0.7 X 10 Screw
Figure 2-11. Option 913 Rack Mount Kit with Handles
HP 8350B Installation 2-17



(8 PLACES)

Item Qty. HP Part No. CD Description
1 8 9220-2733 7 Foam Pads - Top Corners; Bottom Corners
2 1 08350-80049 0 Carton - Inner
3 1 9211-4499 7 Carton - Outer
4 2 08756-80010 5 Side Pads - Corrugated Cardboard
5 2 9220-2950 0 Sleeve - For Manual Protection
6 1 4114-1051 ] Poly Bag - To Cover Instrument (not shown)

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

HP 8350B

Figure 2-13. Preparation of Instrument for Shipment
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Battery Operation

The HP 83508 contains a battery pack (inserted 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 approx-
imately 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.

STORAGE AND SHIPMENT

Environment

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

Temperature —40"Cto +75°C
Humidity 5% to 95% relative at 0"’ to +40"'C
Altitude Up to 15240 meters (approximately 50,000 feet)

The instrument should aiso be protected from temperature extremes which may cause condensation
in the instrument.

Packaging

Original Packaging. Containers and materials identical to those used in factory packaging are avail-
able through Hewlett-Packard offices. A complete diagram and listing of packaging materials used for
the HP 8350B is shown in Figure 2-12. Prior to shipping in the factory packaging materials, the
shipping pads should replace the front handies 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 Hewilett-
Packard for servicing, complete and attach one of the blue service tags located at the end of section
Ill, Operation, of this manual. Mark the container FRAGILE to assure careful handling. In any corre-
spondence, refer to the instrument by model number and full serial number.

Other Packaging. The following general instructions should be used for repackaging with commer-
cially available packaging materials:

a. Wrap the instrument in heavy paper or plastic. If shipping to a Hewlett-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 container.

c. Use enough shock-absorbing material around all sides of the instrument to provide a firm cushion
and to prevent movement inside the container. Protect the control 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 instrument by model number and full serial number.
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Section III. Operation

INTRODUCTION

This section is divided into the following major sections:
FRONT AND REAR PANEL FEATURES.

OPERATOR's MAINTENANCE includes information on:
® Fuses

® Air Filter

® Plug-in interconnect

® Service Tag Information

OPERATING INSTRUCTIONS provides information on:
Instrument State

Data Entry-Step Keys/Keyboard

Frequency Sweep Mode

Sweep/Sweep Trigger

Frequency Markers/Sweep Time/Marker Transfer
Storage Registers

Modulation/Blanking

Local Operator’'s Checks

Remote Only Functions

Remote Operator’'s Check

Programming Notes are individual publications documenting the use of different controllers to control
the HP 8350B under remote operation (Hewlett-Packard Interface Bus, HP-IB).

SAFETY
Before applying power, refer to SAFETY CONSIDERATIONS in Section | of this manual.

The information, cautions, and warnings in this manual must be followed to ensure safe operation and
to keep the instrument safe.

HP 8350B Operation
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WARNING

Before the instrument is switched on, all protective earth terminals,
extension cords, autotransformers 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.

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

OPERATING CHARACTERISTICS

Table 3-1 briefly summarizes the major operating characteristics of the sweep osciilator. 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 Operating Characteristics Table 1-2.

Panel Features

Figure 3-1 Front Panel features provides a reference to a functional block figure number which pro-
vides a complete description of each control within the function block. Rear Panel features are
described in Figure 3-2.
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' FRONT PANEL FEATURES

FREQUENCY
Markers/Sweep
FREQUENCY Time - Marker
Sweep Modes Transfer Storage Registers DATA ENTRY
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LINE INSTRUMENT SWEEP Modulation/ Pull Qut Card
This switch STATE TRIGGER/ Blanking Provides brief
controls power SWEEP summary of

to Sweep Sweep Oscillator
Oscillator and controls and
installed plug-in. functions.

Figure 3-1. Front Panel Features
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REAR PANEL FEATURES

SERIAL PLATE and Option label.

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

2 HP INTERFACE BUS input/output connector allows inter- Pin Description in Logi
face with other HP-IB instrument or controllers. . tha in/out ogie

3 POS Z BLANK output connector provides positive (+5V) g I\P/Iark::tl:nses . ?”tgt“t gt :
retrace and bandswitch blanking and negative intensity " S:nee:a Altzg::tse :‘l?tput Ll
marker Z-axis modulation signals for external display. 5 Stp Fwd Swp Req. input L -
CNTR TRIG. Counter trigger output connector when used 6 +5 volts output TTL —
with STOP SWEEP with appropriate frequency counter (100 ma Max)

(SWP INTFC B) to stop the forward sweep long enough to 7 RF Blanking output TTL —
take a frequency count. 8 RF Blank Request input TTL —
9 Ext Trig Input input TTL +
NEG Z BLANK output connector provides retrace (—5V) 10 Pen Lifg P :)lﬁput ™
and band§witch blanking Z-axis modulation signals for 11 Recorder Mute output 7L —
external displays. 12 _
13 -

4 PEN LIFT output connector provides TTL output to the 14  Blanking Pulse output TTL —
remote penlift coil of an X-Y recorder. 15  Marker Request input TTL -
SWEEP OUT/IN connector parallels front panel SWEEP :g 2:;':::8 Swp En gﬂ:gﬁ: :Trt :
OUT/IN connector. Provides and accepts sweep signal. 18 Stop Swp Request input L -

FM INPUT connector passes signal thru to plug-in for fre- 19  Digital Ground infout

quency modulation or phase-lock error signal inputs. 20 Blk Puise Request input TTL —
21 Counter trigger output TTL —
22  Step Up Advance input e -
23  Inverse Peniift output TTL -
24 8410 Ext Trigger output TTL +
25 -
ALT SWP INTERFACE connector may be connected to the
HP 8755C ALT SWP INTERFACE connector via cable HP
Part No. 8120-3174 to provide Alternate Sweep Function.

Figure 3-2. Rear Panel Features
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OPERATOR'’S CHECKS

The local operator’s check 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 thata 10 dB
attenuator, oscilloscope, and appropriate crystal detector are available. If these items are not avail-
able the preliminary self test may still be performed.

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.

OPERATING INSTRUCTIONS

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 infor-
mation.

SOFTWARE REVISION NUMBER

The current mainframe software revision may be displayed by pressing [SHIFT 49]. The revision
number will appear in the FREQUENCY/TIME display. The current software revision for any installed
HP 83500 series plug-in may be displayed by pressing [SHIFT 89]. The revision number will appear in
the plug-in POWER display.

For a complete reference of each function refer to the function group index (Table 3-1).

OPERATOR’S MAINTENANCE

Operator’'s maintenance consists of replacing defective fuses, cleaning the air filter, and cleaning the
plug-in interface connectors. These items are discused in the following paragraphs.

There are twelve fuses in the HP 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 module. The value and HP part number for the AC fuse may be found in
Sections |l (Installation) and IV (Replaceable Parts).

I WARNING I

For continued protection against fire hazard, replace only with 250V
fuses of the same current rating and type (normal blow).

To replace the AC fuse the line switch should be switched off then the AC line cord removed from the
power source and instrument. With the line cord removed, access may be gained to the fuse compart-
ment. 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.

HP 8350B Operation 3-5
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I WARNING l

Itis important that the following maintenance procedures be executed to
retain the safety features which have been designed into the instrument.

Air Filter

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 E016 indicates reduced air flow through an increase in temperature in the
cooling system. When this error is noted on display a clogged fiiter may be the reason. To clean the
filter refer to Section VIll of the manual.

Plug-in Interconnect

If plug-ins are changed frequently and/or the connectors are dirty the HP 8350B plug-in connect
connectors may require cleaning to avoid voltage losses (tune voltage).

Service Tag Information

If the sweep oscillator requires service and the operators maintenance is not sufficient the instrument
may be sent as per Section |l to your local HP service organization. Before sending 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.

Operation HP 8350B



Table 3-2. Functional Block Index

Function Function Block Index Page
ALL OFF Frequency Markers .......................... 3-24
Alternate Sweep Storage Registers  ............. ... ... ... ... 3-28
Amplitude Markers 83508 Modulation/Blanking ......................... 3-31
Back Space DataEntry ..........c.ciiiiiiiiiiiiniaeeans 3-11
Blanking Display Modulation/Blanking ............... ... .. ... 3-31
Modulation/Blanking RF Moduiation/Blanking ............... ... ... ... 3-31
Center Frequency Frequency SweepMode ...................... 3-16
CW Mode Frequency SweepMode ...................... 3-16
Data Entry DataEntry ....... ... 3-11
dB - dBm DataEntry .......... ..ot 3-11
Delta A Frequency Frequency SweepMode ...................... 3-16
Display Blanking Modulation/Blanking ............... ... ... .... 3-31
Display Muitiplier Frequency SweepMode ...................... 3-16
Display Offset Frequency SweepMode ...................... 3-16
Downwestep DataEntry ........... 00t 3-11
Frequency Sweep Modes Frequency SweepMode ...................... 3-16
Frequency Markers 83508 Frequency Markers ................cc.cuviun.. 3-24
GHz DataEntry ..........cciiiiiiiiiiiiiiii 3-11
HP-IB Only Functions HP-IB Special Functions ...................... 3-37
Instrument Preset InstrumentState .................. ... ... ..., 3-9
Intensity Markers 83508 Frequency Markers .......................... 3-24
Internal Sweep Trigger Sweep/Sweep Trigger ...............ccvuv.n.. 3-21
Line Sweep Trigger Sweep/Sweep Trigger ..............c.ouuiiia.. 3-21
Local Key InstrumentState .................. ... ..., 3-9
‘ Manual Sweep Sweep/Sweep Trigger ............c..vviin.. 3-21
M1 to M5 Frequency Markers ....................... ... 3-24
Marker Delta Frequency Markers .......................... 3-24
Marker Sweep Frequency Markers ..............cccovuuiuunnn 3-24
Marker — Center Frequency Markers .......................... 3-24
Frequency
Memory Lock Storage Registers  .............. ... ... 3-28
Memory Unlock Storage Registers  .................. .. 3-28
Millisecond DataEntry .......... ..ot 3-11
MHz DataEntry .......... ... i 3-11
Offset Frequency SweepMode ...................... 3-16
Recall n Storage Registers  ............... ... ... ... 3-28
Save n Storage Registers ................ ... ... ..., 3-28
Shift DataEntry .......... ...l 3-11
Single Sweep Trigger Sweep/Sweep Trigger ............ ... ... 3-21
Square Wave Modulation Blanking/Modulation ......................... 3-31
Start Sweep Frequency SweepMode ...................... 3-16
Step Size DataEntry ......... ... ... i, 3-11
Stop Sweep Frequency SweepMode ...................... 3-16
Time Sweep Frequency Markers ...............ccciuvvnn. 3-24
Up & Step Key DataEntry ........ .. ... . .. i, 3-11
Vernier Frequency SweepMode ...................... 3-16
HP 8350B Operation
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Instrument State

DESCRIPTION

This function block contains two LEDs one that indicate whether the sweep oscillator is in the remote
mode, and another indicates when it is addressed to talk or listen. The local key when not in local
lockout will switch the sweep oscillator from 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
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LOCAL [LCL]

Returns sweep oscillator control to front panel from remote operation unless a local lockout has been
executed. The HP 8350B retains the same control settings when switched from remote to local.

INSTRUMENT PRESET [INSTR PRESET]

Turning the HP 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 condition. 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 Section VIl of this manual.
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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/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: is device dependent
RF: on (Selectable by RF plug-in configuration switch.)
ALC MODE: INT
All Other Functions: off DATA ENTRY

LIMITATIONS/CONCERNS

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

2. Allowable HP-IB addresses are from 00 through 30. However, the value 21 is typically reserved for
the controller 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 VI of this manual contains some operator initiated self-
tests. The results of these tests should be recorded on one of the blue tags located after Oper-
ator’'s Maintenance paragraphs in this section. This may help to isolate the problem and enable
service to reduce turn around time.
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Data Entry-Step Keys/Keyboard

DESCRIPTION

The DATA ENTRY section shown beiow, 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 appropriate 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 frequency and power may be changed to any desired value.

PANEL LAYOUT
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NUMBER/UNIT KEYS

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

it to repeat.

Example:

To enter a START frequency of 1.870 GHz:
Press [START] [1] [.]1 [8] [7] [GHz/s]

or

[START] [1] [8] [7] [0] [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 SP key
without effecting the current instrument state. The backspace key allows the user to alter digits

already entered. Holding down the Backspace key causes it to repeat.

HP 8350B
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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 HP 8350B will continue to step; 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 contact 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 common 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 function. The entered Step Size is not displayed.

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

After this, each time the UP or DOWN 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
functions are also explained on the pull out information card. The lamp in the center 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 5 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 HP 83508 is
factory preset for an HP-1B address of 19.

NOTE: Address number 21 is normally reserved for the remote controller address and should not be
used.

Operation HP 8350B



SHIFT FUNCTIONS
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[SHIFT] [START] Frequency display multiplier mode.

[SHIFT] [CW] Swept CW mode.

[SHIFT] [CF] In CW mode, frequency control knob has coarse frequency resolution.
[SHIFT] [AF] In CW mode, frequency control knob has fine frequency resolution.
[SHIFT] [STOP] Frequency display offset mode.

[SHIFT] [VERNIER] (offset) Frequency offset control.

[SHIFT] [M1] (MKR A) Displays difference frequency between two markers.
[SHIFT] [M2] (ON-CNTR) Turns on control signal to frequency counter.

[SHIFT] [M3] (OFF-CNTR) Turns off control signal to frequency counter.

[SHIFT] [LCL] (HP-IB) Displays and allows changing of HP-IB address.

[SHIFT] [INSTR PRESET] Returns to normal mode and resets multiplier to 1.

[SHIFT] [MKR SWEEP] Redefines start and stop frequency such that MKR 1 is start frequency
and MKR 2 is stop frequency.

[SHIFT] [SAVE] Locks the SAVE/RECALL registers to prevent changing entries.
[SHIFT] [RECALL] Removes lock from Save/Recall register.

[SHIFT] [ALT] Frequency mulitiplier is not reset to 1 when [INSTR PRESET] is pressed.
[SHIFT] [STEP SIZE] Resets step sizes to default values.

[SHIFT] [POWER SWEEP] Locks internal attenuator setting. Allows independent control of ALC
amplifier level.

[SHIFT] [POWER LEVEL] Aligns YTM and YIG oscillator above first switch point (2.4 GHz) for
maximizing output power.

[SHIFT] [SLOPE] Locks ALC loop. Allows independent control of internal step attenuators.
[SHIFT] [0] [1] Blanks front panel display.

[SHIFT] [0] [2] Regenerates front panel display.

[SHIFT] [0] [3] Sets all SAVE/RECALL registers to a preset state.

[SHIFT] [4] [9] Displays mainframe’s firmware revision on the frequency-time LED display.

[SHIFT] [9] [9] Displays plug-in’s firmware revision on the power LED display.

* HP 8350B firmware revision 3 or greater
** HP 83508 firmware revision 6 or greater

HP 8350B
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LIMITATIONS/CONCERNS

. Step size not settable for sweep time. It is a 1, 2, 5, data progression like 10 msec, 20 msec, 50

msec, 100msec, etc.

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

11.

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

. 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 list above for all shift func-

tions.

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

10.

Holding number key or backspace key down will cause it to be continuously selected.

On Instrument Preset step size parameters revert to default values.

LOCAL FUNCTION PROCEDURE

Data Forms
Function Activate Range
On/Oft Knob Step Keyboard

(Frequency i )
Frequency Parameter) X X X | i froquoncy ms

[STEP SIZE]
STEP SIZE (Power Parameter) X X X Range: See plug-

Power [STEP SIZE] in power limits
Rt aze  |sHFrisTep sizey X

Operation
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REMOTE FUNCTION PROCEDURE

Program Code
Mode Function
Prefix Range Resolution Suffix Scale
. GZ GHz
Frequency SF s;:: z':r?:n MZ MHz
Step Size I?mlts Y KZ kHz
STEP SIZE HZ Hz
Power ; :
P lug- lug- M
Step Size S See plug-in See plug-in D
STEP Step Up uP
INCREMENT (=)
STEP Step Down DN
DECREMENT (@)
BACK SPACE Back Space BK
Default Reset to default
STEP SIZE STEP SIZE SH sS
HP 8350B Operation 3-15



3-16

Frequency Sweep Mode

DESCRIPTION

The gray area, shown below, is the function block that 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 control 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
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[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 frequency. The START
frequency must be less than or equal to the STOP frequency. The left FREQUENCY control knob and
display correspond to the value of the start frequency. While the right FREQUENCY control knob and
display corresponds to the value of the stop frequency. Frequencies may be changed in three ways.

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

e Keyboard data entry - Specific frequency values may be entered for the active frequency
mode by pressing the desired values and units.

Step Control Key - THE ACTIVE FREQUENCY FUNCTION can be incremented or decre-
mented 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).

Operation
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[CFY/IAF]

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 frequency) to CF+AF/2
(stop frequency). When changing between CF/AF and START/STOP modes only the method of dis-
play 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 ADF can be changed via the appropriate control
knob, number/units keyboard or step keys.

[Cw]

When the CW function is activated the HP 8350B outputs a constant frequency. The value of the CW
frequency is displayed on the 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 voit ramp that results 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.

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 resolution up to
+0.05% of the frequency band being used with the vernier. Pressing the VERNIER key activates the
function 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 frequencies and the “‘# 0" lamp will be lit.

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 muiltiband 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 muitiband
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] [0] [MHZ/ms] and the ‘‘#0"
lamp will turn off.
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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.

1. 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 FRE-
QUENCY display and the *‘# 0" lamp will be lit.

2. To exit the displayed offset mode press the appropriate mode key (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] [0] [MHZz].

OVERRANGE

The HP 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.

LIMITATIONS/CONCERNS
1. The range of frequencies input to the mainframe is determined by the plug-in (values to +2% out
of range are accepted).
2. The order in which START/STOP or CF/AF 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.

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 volit 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). Exampie: With a 1 voit 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 its maximum
range. When this happens the CW/CF value is changed and the vernier value is reset to 0 MHz (or
appropriate value).

8. All LED display muitiplier values and LED display offset values defauit to 1 and 0 after an Instru-
ment Preset.
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LOCAL FUNCTION PROCEDURES

Data Forms
Mode Modifier Activate :::3:;;::
On/Off Knob Step Keyboard
Start
Frequency [START] X X X Same as AF -
START/STOP See Section |,
Stop [STOP] X X X Table 1-1
Frequency
Continuous .00038%
Wave [cw] X X X of band
Coarse CW '
CONTINUOUS .0015%
WAVE C;ntrol Knob [SHIFT] [CF] X of band
@solution
Fine CW
Control Knob [SHIFT] [AF] X
Resolution
. : .00038%
CW Vernier [VERNIER] X X X of band
SV\és: T Swept CW [SHIFT] [CW] X X X
Center
[CF] X X X
Frequency See Section | -
CF/aF Tabie 1-1
Delta [AF] X X X
Frequency
[SHIFT] .00038%
(RF) Offset [VERNIER] X X X of band
ANY Display
MODE Muitiptier [SHIFT] [START] Xt
Display Offset [SHIFT] [STOP] X1

1. Entered only after pressing GHz, MHz, or dBm keys.
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REMOTE FUNCTION PROCEDURES

Program Code

Mode Function ’
Suffix Scale Resolution Suffix Scale
Start FA
START/STOP Plug-in Same as
. Stop FB aF
cw cw . .00038% of
cw Plug-in Band
Swept CW SH CW
Center Frequency CF
CF/AF Plug-in See Sec. | - GZ GHZ
Deita Frequency Table 1-1 V¥4 MHz
KZ kHz
OFFSET Frequency Offset SH VR HZ Hz
.00038%
VERNIER Frequency Vernier VR :foé‘f::: of Bancr
Display
FRONT Muitiplier SH FA
PANEL
DISPLAY Display SHFB
Offset
1. Depends on plug-in used; 1 kHz if <2 GHz in HP 83525 or HP 83522,
HP 8350B
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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 enable selection of INTernal, LINE, EXTernal
and SINGLE sources of sweep triggering. Lights on keys indicate active function.

PANEL LAYOUT

EXTERNAL SWEEP [EXT]

This enables sweep input via front or rear panel SWP INPUT BNC (SWP INPUT 0 to 10 voits) to
externally tune the RF plug-in oscillator. Where 0V input corresponds to the lower frequency limit of
the sweep range and 10V corresponds to the upper limit. DC sweep input voltages will cause CW
frequency outputs. Frequency/Time display is blanked and markers and blanking outputs are dis-
abled when in external sweep mode.

MANUAL SWEEP [MAN]

This enables manual control of sweep voltage by using the FREQUENCY/TIME rotary control, step
keys or number/units keyboard. When using the manual sweep mode the FREQUENCY/TIME display
indicates the present output frequency.

HP 8350B Operation 3-21



3-22

SWEEP [TIME]

This enables the output to be 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
HP 8350B can allow sweep times from 0.01 seconds to 100 seconds although the minimum sweep
time is dependent on the plug-in being used and the bandwidth being swept. The triggering for TIME
may be one of the following trigger sources.

[INT]

This enables internal sweep triggering (free run, auto).

[LINE]

This enables triggering by power line frequency.

[EXT]

This enables external triggering of sweep via rear panel auxiliary connector pin 9. A two volt trigger
(20.0 volts max) must be supplied to auxiliary connector. This signal must be wider than 0.5 microse-
cond at less than a 1 MHz repetition rate.

[SINGLE]

This selects and/or triggers single sweep mode. The initial engagement of SINGLE also aborts any
sweep in process.

LIMITATIONS/CONCERNS

1. SWEEP TRIGGER controis 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.
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LOCAL FUNCTION PROCEDURES

) . 7 Data Forms Range and
Function Activate Resolution
On/Off3 Knob Step Keyboard?!
SWEEP TYPE [EXT] X
Range: Present
Sweep Width
Manual [MAN] X X X Resolution: 0.1% of
present sweep
Time [TIME] X X2 X
SWEEP TRIGGER
Internal [INT] X
Line [LINE] X
External Volts
(2 10 5 Volts Input) [ExT) X
Single Activates [SINGLE]
1. Values must end with terminator (GHz, MHz, S, or mS).
2. The step size may not be set for time.
3. Each mode (except TIME) disables other modes.
REMOTE FUNCTION PROCEDURES
Program Code
Mode Function
Prefix Range Suffix Scale
External SX
GZ GHz
MZ MHz
Sweep Type Manual SM Frequency KZ KHz
HZ Hz
" 0.01 - 100 SC seconds
Time ST second MS msec
Internal AR
Line T2
Sweep Trigger
External T3
Single T4
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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. When a marker is activated it is set to its last active frequency unless INSTRUMENT PRE-
SET has been activated in which case the marker will be set to center of the present sweep.

PANEL LAYOUT

MARKERS [M1] [M2] [M3] [M4] [M5])

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 in 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
circuitry is internal to the HP 8350B mainframe and RF plug-ins and causes dips in the RF output
power at the selected marker frequencies.

Only one marker at a time, the “‘active’” marker, can have its value aitered. 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 remain-
ing lamps will remain lit although the display will go blank.
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® A marker may be initially activated or returned to active state by pressing the corresponding
marker key.

e All markers may be turned off simultaneously by pressing [SHIFT] [OFF].

MARKER DELTA [MKR A]

This function allows the frequency difference between the active frequency marker and the previously
active frequency marker to be displayed and the trace between them intensified (if intensity markers
are selected).The active marker is stiil active and modifiabie via the FREQUENCY /TIME control knob,
step keys, keyboard, or remotely via HP-I1B.

MARKER TO CENTER FREQUENCY [MKR — CF]

When this key is pressed the frequency of the active marker becomes the center frequency 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, the frequency span will be reduced to retain
symmetry.

MARKER SWEEP [MKR 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 reas-
signed when exiting Marker Sweep mode. If Marker 1 is greater than Marker 2 (or M2 less than M1) 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. 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.

LIMITATIONS/CONCERNS
1. All frequency markers are initialized to the value of the center frequency of the frequency range of
the piug-in only after Instrument Preset.

2. When active marker values are out of the set frequency sweep range, the values will be reas-
signed to the center frequency of the set sweep 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.

HP 8350B Operation
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. START and STOP values are modified to correspond to the new center frequency and old sweep

width in MKR — CF. Likewise the A frequency span and START/STOP may be modified so that
the new frequency sweep is within the frequency range of the plug-in.

. If no marker is presently active the previously active marker is assumed. After Instrument Preset

Marker 1 is assumed to be the active marker.

. if Marker 1 and/or Marker 2 are not on when MKR SWEEP is engaged, they are turned on and

their previous values used.

. 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.

. The plug-in and markers have the overrange capability of + 2% of RF plug-in frequency range, if

this occurs a flickering of the GHz or MHz annunciator will occur.

LOCAL FUNCTION PROCEDURE

Data Forms
Function Activate - :::g::i::
On/Off Knob Step Keyboard!'
Markers [M1] to [M5] X X X Resolution:
0.4% of
Selected
Marker A [SHIFT] [M1] X X X Sweep Width
Marker to
Center Frequency {MKR—CF] X X X
Marker Sweep [MKR SWEEP] X X X X
Permanent
Marker Sweep [SHIFT] [MKR SWEEP] X X X
Range
See plug-in
Turn Off [OFF] X
Active Marker
Turn Off
All Markers [SHIFT] [OFF] X
Counter Interface [function] X
Enabie [SHIFT] [M2]
Counter Interface
Disable [SHIFT] [M3] X
1. Values must end with terminator (GHz or MHz).
HP 8350B
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REMOTE FUNCTION PROCEDURE

Program Code

Function Description
Prefix Range Resolution Suffix Scale
Select and . 0.4% of
Markers Position Markers M1 to M5 Plug-in Selected
Sweep GZ GHz
MARKER A Displays Difference SH M1 Width MZ MH2z
Frequency KZ kHz
HZ Hz
MKR — CF Active Marker to MC
Center Frequency
MARKER Sweep ON MP1
SWEEP M1 and M2 OFF MPO
MARKER Permanent
SWEEP Marker Sweep SHMP
OFF Active Marker Oft Mt to M5 MO*
ALL OFF All Markers Off SH MoO*
Counting End Points FA, FB, or
Counée':alglt: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.
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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 the current state and the register selected on successive sweeps.

PANEL LAYOUT

Cloo)

NPT OB, *F
s

® OEE

[SAVEN]

Enables up to five current settings (modes, frequencies etc.) to be stored in a register. Instrument
settings are stored in memory locations 1 through 9 by pressing [SAVEn] and 1,..., or S.

[RECALLN]

To recalil the stored instrument settings, press [RECALLnN] and the register number that the settings
are stored in. When enabled the registers may be incremented with the [-a] button 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 register until it is unlocked by pressing [SHIFT]
[RECALLN]. Since the HP 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
the SAVE LOCK is engaged an Error 30 (E030) will be displayed.
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[ALTn]

Alternates between current state and selected stored register on successive sweeps. When the HP
83508 is in this mode the lamp will be on and the SAVEn and RECALLN keys disabled. To exit from the
ALTn mode press the key again, the lamp will turn off and the SAVEn/RECALLN keys will become
operational. When using the HP 83508 with an HP scalar network analyzer, channel 1 displays the
current instrument state and channel 2 displays the stored setting (provided the HP 8350B ALT SWP
INTERFACE cable is connected to the HP 8755C or system interface is connected to the HP 8756/57).

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 stor-
age registers only.

LOCAL FUNCTION PROCEDURE

Data Forms
Activate Range
On/Off Knob Step |Keyboard
Store Settings [SAVEN] X Integers 1to 9
Recall Settings [RECALLN] Xt X Integers 1 to 9
[SHIFT]
Memory Lock [SAVEn] X
[SHIFT]
Memory Unlock [RECALLn) X
Alternate Sweep [ALTn) X1 X Integers 1 to 9
Alternate Sweep Off {ALTn] X X

1. Step keys activated only after a number has been entered.

HP 8350B
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REMOTE FUNCTION PROCEDURE

Program Code
Function Description
Profix Range
Store Current Register
SAVE Settings Sv 1to9
Resets Stored Register
RECALL Settings RC 1t09
LOCK Memory Lock SH 8V
UNLOCK Memory Uniock SH RC
Successive Sweep AL Register
ALTERNATE Selected and Current 1t09
Alternate Off ALO
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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 square-wave amplitude modulation can be enabied. The square-wave fre-
quency is 27.775 kHz standard for proper operation with the HP 8755/56A/57A Scalar Network
Analyzers or internally selectable (see Section VIIl, A5 Sweep Generator) to 1 kHz for proper opera-
tion with the HP 415 SWR Meter and other instruments. The sweep input/output connector is also in
this block.

PANEL LAYOUT

SINTRA NP MUGIN  91—0s Ol

@.-.

AMPLITUDE MARKER [AMPTD MKR]

This function, when engaged (light on), sets the mainframe frequency markers into RF amplitude dips
instead of Z-axis controlled CRT intensity dots.

DISPLAY BLANKING [DISPL BLANK]

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

RF BLANKING [RF BLANK]

' This function, when engaged (light on), blanks (turns off) the RF power during the retrace sweep.
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SQUARE-WAVE MODULATION [LTMOD] .

This function, when engaged (light on), enables the internal amplitude modulation square-wave. The
standard square-wave frequency is 27.775 kHz, internally selectable to 1 kHz.

SWEEP OUTPUT/SWEEP 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 voits.

LIMITATIONS/CONCERNS

-t

. Changing frequency of modulation (1 or 27.775 kHz) requires moving of a jumper.
. Piug-in frequency markers are controlled from plug-in for CRT intensity dots or RF amplitude dips.

. Internal square-wave moduiation and a External AM signal can be used simuitaneously.

F A N

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 useabie with positive polarity Z-axis controi only. .

LOCAL FUNCTION PROCEDURE

Data Forms
Function Activate
On/Off Knob Step Keyboard
Amplitude
Markers (AMPTD MKR] X
Display
Blanking [OSPL BLANK] X
RF
Blanking [RF BLANK] X
Squarewave
Modulation (LTmMOD] X
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REMOTE FUNCTION PROCEDURE

Program Code

Mode Function
Prefix

Amplitude Amplitude Marker On AK1
Markers Amplitude Marker Off AKO
Display Blanking On DP1
Display Blanking Off DPO

Blanking
RF Blanking On RP1
RF Blanking Off RPO
. 1 Modulation On MD1
Modulation LM Modulation Off MDO

HP 8350B
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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 configuration that it was in before it
was turned off. If the self test was initiated by an INSTRUMENT 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 Operator's Maintenance
paragraphs at the beginning of this section. If another error code is noted, the sweep oscillator
requires service. Refer to the paragraph titled Service Tag Information located in the Operator’'s
Maintenance paragraphs. Plug-in related error information (E050 to E099) is in the plug-in manual.

1. 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
RFEPlUg-in ... .coviriiiiiiiiiie i, HP 83500 series or HP 86200 series
with adapter HP 11869A (18 GHz or less)
OSGilloSCOPE .. oviv ittt it e HP 1220A or HP 1740A
Crystal DetoctOr . ... ouie ittt i e HP 8473C
(or a crystal detector that will cover frequency range of interest)
Attenuator 10dB ... .. .t i i it 8491B Option 010
CablesBNCtOBNC () ......civiiiiiiiiinnnniianineneennas 10503A (123 cm)
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‘ Setup
Connect the equipment listed above as shown in the diagram below. Select Externai Sweep on
oscilloscope.

HP 8330B 83500
SHEEP SERIES
0SCILLATOR PLUG-IN OSCILLOSCOPE

BpT. 010
ATTENURTOR 3212332
| =

BEFORE CONNECTING LINE POWER and turning on the instrument, ver-
ify that all devices connected to this instrument are connected to the
protective (earth) ground. (Grounding one conductor of a two-conductor
outlet is not sufficient.)

NOTE: BEFORE SWITCHING ON THIS INSTRUMENT, ensure that the power transformer primary is
matched to the available line voltage, the correct fuse is installed, and the safety precautions are
taken. See Power Requirements, Line Voitage Selection, Power Cables, and associated warnings and
cautions in Section Il.
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Procedure

1. Set LINE switch to ON position. Press [INSTR PRESET]. Observe that the LEDs above START
and STOP buttons are on and the frequency range of the installed plug-in is displayed. The
oscilloscope trace should show detected RF signal output below zero-volt reference with no
discontinuities in swept trace across band.

2. Press [CW] button and observe that the LED above the button is on. Notice the oscilloscope trace
is reduced to a dot at the center of the CRT. Also notice the mainframe frequency display is at the
center of the plug-in frequency range.

3. Press [CF] button and observe the LED above CF and AF buttons is on. Notice the center fre-
quency display reads the center of the plug-in frequency range and AF display is equal to fre-
quency 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 [#] 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/s] and observe FREQUENCY/TIME display is 0.100 sec.

3-36 Operation HP 8350B



HP-IB Only Functions

DESCRIPTION

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

| DESIGNED FORl

SYSTEMS

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 HP 8350B 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 HP 8350B is stored in an ASCII character data string, the learn string can later be input
to the HP 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 regis-
ter 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 completely describes the present CW frequency, vernier, sweep
output voltage, and power level of the HP 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 HP 8350B and stored in an ASCII character data string, the micro learn string can later be
input to the HP 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.
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In this mode the HP 83508 numeric displays are blanked and the micro learn string bytes are used to
pre-load the appropriate internal DAC's. For proper operation the HP 8350B must be in the CW mode
and the plug-in CW Filter capacitor should be off. Since the micro learn string overrides the present
values of the HP 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 HP 8350B may exit the input micro learn string
mode with the previous sweeper settings restored, or 2) the HP 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

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 HP 8350B accepts the input program code/
bytes in a special binary entry mode. The mode is exited by programming the HP 8350B with a
function code that does not start with a number (0-8) 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 “MO0” (the ‘0’ can be the letter ‘0’ or the number zero, either will work) code as the mode
terminator and then restore 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 presently active functions of the HP 83508
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 determine the actual numeric value of some functions use the output interrogated param-
eter function. The length of the mode string is fixed, independent of the functions selected and the
plug-in used.

Output Interrogated Parameter

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

Output Active Parameter

The HP 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 selected.
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Output Status

The HP 83508 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 seriai 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 description of each status byte. Status byte values are cleared
upon execution of a seriai 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 HP 8350B status byte (byte #1) can cause the HP 83508 to send
a Request Service (SRQ) Message to the HP-1B controller. The status byte mask is a one 8-bit byte
value where with each bit position corresponds to the same bit position as in the HP 8350B status
byte. If a bitin the status mask byte is set (logical ‘1') then this condition is enabled for SRQ generation.
If the bit value is cleared (logical ‘0’) 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 SRQ bit); the first and second extended
status bytes can be masked the same way as the status byte. The defauit 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.
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Status Byte Information

STATUS BYTE (#1)

BIT # 7 6 5 4 3 2 1 0
DECIMAL
VALUE 128 84 32 16 8 4 2 1
FUNCTION | N/A REQUEST | SRQon SRQon N/A SRQ on N/A SRQ on
SERVICE Syntax End of Change in Front
(RQS) Error Sweep Extended Panel Key
Status Pressed
Byte

EXTENDED STATUS BYTE (#2)

BIT # 7 6 5 4 3 2 1 0
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 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 SRQon
Numeric
Parameter
Altered to
Defauit
Value

* Bit/Functions not usable with 86200 Series Plug-ins and 11869A Adapter.

Output Harmonic Number

The HP 8350B outputs the ratio of the RF OUTPUT frequency to the AUX. OUTPUT frequency. The
output in the heterodyne band condition is zero.

Output Software Revision Number

The HP 8350B outputs the revision level of the mainframe and plug-in software in the following
manner: 083508 REV X, Y where X is the mainframe software revision level and Y is the plug-in
software revision level. Exampie ‘08350B REV 1, 5".
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Network Analyzer Trigger (84108B/C)

This causes an external trigger pulse to be generated for the HP 8410B/C Microwave Network Ana-
lyzer 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 HP 8410B/C is phase-locked at the proper RF
frequency after CW settling.

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 HP 83508B is in the single sweep trigger mode and
has the same effect as programming a single sweep trigger (T4).

Take Sweep

This triggers a single sweep. This function is enabled only if the HP 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 HP 8350B updates its numeric displays upon further programming of
any parameter with a numeric vaiue. The function reduces the amount of time involved in program-
ming the HP 8350B numerically related parameters (ie. CW Frequency) and aids in producing faster
stepped CW frequency sweeps. The default at power on and instrument preset is the display update
on state. When in the display update off state, the HP 8350B numeric displays will be blanked.

FM Sensitivity (83500 Series plug-ins Only)

This selects the External FM Input sensitivity of —20 MHz per voit or —6 MHz per volit. This function is
normally selected with an internal plug-in switch but can be overridden via the HP-IB. 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.

HP 8350B Operation
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LIMITATIONS/CONCERNS

1.

2.

3.

When using the micro learn string (both input and output), the HP 8350B must be in the CW mode
and the plug-in CW Filter capacitor should be off.

You must exit the input micro learn string mode with the “MO0" code only. The numeric displays
will still be blanked until the appropriate functions are re-activated.

All learn string and micro learn string characters must be retained and re-input to the HP 83508B. If
the HP 8350B does not receive the expected number of characters it will undergo an instrument
Preset.

. The valid functions for the output interrogated parameter are: FA, CW, CF, DF, FB, VR, SHVR, M1,

M2, M3, M4, M5, SHM1, SF, SM, ST, PL, PS, SL, and SP.

. The request mask byte value is reset only when another value is programmed is unaffected by

Instrument Preset.

. The plug-in FM Sensitivity range is reset after an Instrument Preset to the value selected by the

internal switch.

. 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 terminatead 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] [EOH]
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 defeat the ASCli CR/LF as valid character string
terminators and rely on the byte count.

REMOTE FUNCTION PROCEDURE

Input
83508 Output
Mode Function Notes
Prefix Data Response To Input

DISPLAY
Display UPDATE ON ou1
Update
On/Off DISPLAY

UPDATE OFF buo
M —20 MHz/V F1
Sensitivity —6 MHz/V F2

OUTPUT

LEARN oL 90 bytes [EOI]
Learn STRING
String INPUT

LEARN i 90 bytes

STRING
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REMOTE FUNCTION PROCEDURE (CONT’D)

Input
Mode Function Re::’i::eo:;pl“t . Notes
Prefix Data P npu
OUTPUT
MICRO LEARN ox 8 bytes [EOI]
Micro STRING
Learn
String INPUT
MICRO LEARN IX 8 bytes
STRING
OUTPUT
Node MODE oM 8 bytes [EOI]
9 STRING
Valid Functions:
. FA,CW,CF.DF.FB, M1, M2, M3,
OUTPUT PARAMETER oP (F,;‘r’:;‘)'(‘)’" '-""E’gg;’f,ff ad M4, M5, VR, SHV4,SHM1, SS,
ST, SM, PL, PS, SL, SP, SHFA,
Output SHFB
Interrogated
OUTPUT HARMONIC
Parameter NUMBER OH dd [CR/LF]
OUTPUT SOFTWARE
REVISION NUMBER ol 2835[%3,‘?&‘;
(OUTPUT IDENTITY) '
Output
Active QUTPUT ACTIVE 0A ’-’d'dg;dfg“"
Parameter [CR/LF]
Status OUTPUT STATUS 0s 3 bytes [EOI]
Bytes CLEAR STATUS cs Clears all 3 Status Bytes
REQUEST STATUS
BYTE MASK RM 1 byte
REQUEST
gfq”"s' EXTENDED STATUS " RE 1 byte
atus BYTE MASK
Bytes
REQUEST SECOND
EXTENDED STATUS R2 1 byte
BYTE MASK
Reset
ot RESET SWEEP RS
Take
Swoup TAKE SWEEP T8
NETWORK
Trigger ANALYZER NT
TRIGGER (84108)
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83508 MODE STRING DEFINITION

the most significant bit.

NOTE: In all bit number references mentioned below, bit 0 is the least significant bit and bit 7 is

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

BYTE 1
Numeric
Byte Vaiue Front Panel Key Codes
0-9 0-9
10 L
1 -
12 Backspace
13 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
255 Any other key
BYTE 2
Numeric . "
Byte Value Active Function Code
1 Save
2 Recatl
3 Alt
7 Power Level
8 Sweep Time
10 Ccw
11 CF
12 DF
13 Start
14 Stop
15 Marker 1
16 Marker 2
17 Marker 3
18 Marker 4
19 Marker 5
23 HP-IB Address
26 Manual frequency
27 Frequency Offset
28 Frequency Mulitiplier
29 RF Slope
32 Number of steps
35 ALC
36 Attenuator
43 Sweep Time Limit
60 Vernier
61 RF Offset
62 Step Size (frequency or power)
63 Hex Entry Address
64 Hex Entry Data
65 Key Test
66-255 Not assigned
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BYTE 3

Byte 3 is separated into 3 functional parts. Bits 0, 1, and 2 contain a number that represents the
Active Marker. Bits 3, 4, and 5 contain a binary number that represents the last Active Marker.
Bits 6 and 7 are not used.

Bits Definition
0-2 Active Marker
Binary number corresponds to marker number)
3-5 Last Active Marker
(Binary number corresponds to marker number)
6,7 Not used
BYTE 4

Each of the 8 bits that make up byte 4 independently represents the status of the frequency
Markers and Marker Modes. A logic one in any bit indicates active function.

Bit Definition

Marker Sweep
Marker 1

2

3

4

5
Counted Markers
Marker Delta Mode

NOOPWLON=0O

BYTE §

Byte 5 is separated into 3 functional parts. Bits 0 and 1 contain a binary number that indicates
the Sweep Trigger mode. Bits 2, 3, and 4 contain a binary number that indicates the Sweep
Source. Bits 5, 6, and 7 contain a binary number that indicates Sweep Mode.

Bits Definition
0-1 Sweep Trigger

0 Internal Free Run

1 Line

2 External
2-4 . Sweep Source

0 Continuous Analog Sweep (‘‘Time"')
1 Single Analog Sweep

2 Manual

3 External Sweep Input

4 Continuous Step Sweep

5 Single Step Sweep

5-7 Sweep Mode
0 Start/Stop
1

CF/DF
2 Swept CW
3 Ccw

HP 83508

Figure 3-3. HP-IB Only Functions (2 of 3)
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BYTE 6

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

Bits Definition
0 Amplitude Markers
1 Display Blanking
2 RF Blanking
3 Sqr. Wave Mod.
4 Entry and RPG
5 Save Lock
6 Alt. Sweep Mode
7 Keyboard Shifted
BYTE 7

Bits 0 and 1 of byte 7 contain a binary number that indicates ALC Leveling Mode. Bits 2, 3, 4, and
5 independently represent the status of the functions listed (a logic one in any one of these bits
indicates active function), Bits 6 and 7 are not used.

Bit(s)

Definition/Function

0-1

NN

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 represents the status of the functions listed. A logic one
in any bit indicates active function.

Bit

Definition

NOORWN—-O

Xtal Amplitude Markers
Xtal intensity Markers
Phase Lock

Pulse Modulation
Frequency Modulation
Amplitude Modulation
YTM Peaking

Penlift at Bandcross
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REMOTE OPERATOR’S CHECK

Visual
Flowchart BASIC Statements Indicators
START
-~REMOTE

Send REN command to

ensure instrument is in REMQOTE 719 Remote LED on
remote enable state.

~-DATA
Program sweep -
oscilator to Instrument OUTPUT 7193 “IP% Instrument ST ARy Proset condition
Preset. swee
. 08 P (1]
Print Start and Stop Eﬁ;gg?fs’fé OPFA
frequencies. Eg}'zggz;? é “OPFB*" Printout equais plug-in frequency range

PRINT “START FREG";A
PRINT *“STOP FREQ*;B

Switch to CW. QUTPUT 7193 “CWOPCW®™

Print CW. E:'{E?_ 7 (1:35'0 c CW LED on, printout CW frequency
?

et CF F, TIME LEDS on, 10 d
Change sweep time to<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>