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Model 8350B

Operating Information

SECTION HI
OPERATING INFORMATION

3-1. INTRODUCTION

3-2. This subsection contains a index of keys
and functions .which refer to the figured
functional blocks at the end of this subsection.
Included in this section are descriptions of all

front panel controls connectors and indicators,
operator's checks, operating instructions, and:

operator's maintenance.

3-3. SAFETY

"3-4. Before applying power, refer to SAFETY

CONSIDERATIONS in Section I of this
manual.-

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

WARNING

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

injury.

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

§ CAUTION

Before the instrument is switched

on, it must be set to the voltage of

the power source, or damage to the
- instrument may result.

3-6. OPERATING CHARACTERISTICS

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

Supplemental Information Table 1-2.

3-8. Panel Features

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

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

3-11. OPERATOR’'S CHECKS

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

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

3-14. OPERATING INSTRUCTIONS

3-15. Located underneath the Sweep Oscillator
is a pullout information card which contains
information on general operating instructions,
some remote programming information, and
some Plug-in usage information.
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3-15A. SOFTWARE REVISION NUMBER 3-16. For a complete reference of each func-
) tion refer to the function group index (Table 3-
3-15B. The current mainframe software revi- 2).

sion may be displayed by pressing [SHIFT 49]. )
The revision number will appear in the 3-17. LOCAL OPERATION

FREQUENCY/TIME display. The current 3-18. The operation of the 8350B Sweep
software revision for any installed 83500 series scillator in the Local mode is described in the
Plug-in may be displayed by pressing Local Operation handbook and by functional
[SHIFT 99]. The revision number will appear block figures indexed in the table of contents
in the Plug-in POWER display. ] and Table 3-2.

FRONT PANEL FEATURES

FREQUENCY DATA ENTRY POWER Level ' ;

Markers/Sweep See Figure 3-11, Control Crystal MARKERS
FREQUENCY  TIME — Marker - See Figure 3-13.  (83522A and |
Sweep Modes Transfer Storage Registers ' 83525A)
See Figure 3-8. See Figure 3-8. See Figure 3-9, - See Figure 3-16. a

LINE INSTRUMENT Modulation/ Pull Qut Card ALC MODE

This switch STATE Blanking Provides brief See Figure 3-15,
cantrols power  See Figure 3-7, See Figure 3-12  summary of

to Sweep Oscil- SWEEP TRIG- Sweep Oscillator Signal Control

lator and instal- GER/SWEEP controls and ) See Figure 3-14,

led Plug-in, See Figure 3-10, functions,

Figure 3-1. Front Panel Features
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REAR PANEL FEATURES

Plug-in connectors (as apply)

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

EXT MKR {(iV RMS MAX) (on 83522A and
83525A only) input connector allows use of external
markers when plug-in front panel EXT MARKER
FREQ button is engaged.

PULSE INPUT connector provides input con-
nector for external pulse or squarewave modula-
tiomn,

EXT ALC and RF OUTPUT. These connectors re-
place the corresponding front panel conneciors in
Option 004 plug-ins. ’ '

SERIAL PLATE and Option label.

HP INTERFACE BUS inputfoutput comnnector
allows interface with other HP-IB instrument or
controllers.

POS Z BLANK output connector provides positive
(#3V) retrace and bandswitch blanking and nega-
tive intensity Marker Z-axis Modulation signals for
external display.

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

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

PEN LIFT output connector provides TTL

output to the remote penlift coil of an X-Y
recorder.

SWEEP OUT/IN connector parallels front panel
SWEEP OUT/IN connector, Provides and accepts
sweep signal. .

FM INPUT connector passes signal thru to plug-in
for frequency modulation or phage-lock error signal
inputs.

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

Pin Description infout  Logic.
1 .
2 Marker Pulses output TTL—
3 Pen Lift Request  input- TTL -
4 Sweep Alternate  output TTL —
‘5 Stop Fwd Swp Req. input ~ TTL —
6 +5 volts output TTL —
- (100 ma Max) )
7 RF Blanking output TTL —
8 RF Blank Request input TTL —
9 Ext Trig Input input TTL +
10 Pen Lift output TTIL
11 Recorder Mute output TTL -
12
3 @ @ —

14 Blanking Pulse output TTL —
15 Marker Request input TTL —
16 Retrace output TTL —
17 Alternate SwpEn output TTL-—
18 Stop Swp Request input TTL —
19 Digital Ground infout

20 Blk Pulse Request  input TTL —
21 Counter trigger output TTL—
22 Step Up Advance  input TTL -
23 Inverse Penlift output TTL —
24 8410 Ext Trigger - output TTL +
25

7 ALT SWP INTERFACE connector may be connected

to the 8755C ALT SWP INTERFACE connector
via cable HP Part No. 8120-3174 to provide Alter-
nate Sweep Function.

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

Model 8350B

FREQUENCY RANGE * Set automatically when plug-in installed
START-STOP
CENTER FREQUENCY-AF

SWEEP MODES Marker—Center frequency

‘ Marker Sweep

CW Frequency

MARKERS 5 sett.able freqlfency Tnarkers
amplitude and intensity

SWEEP TIME Range .01—100 seconds

'POWER Control power level with 83500 Series Plug-ins

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

Function Function Block index Page

ALC Mode ALCMode ........ e e 42
ALL OFF Freguency Markers .......vviiiiinirnnennnnnn. 26
Alternate Sweep Storage Registers ...... e iar e aeaaa e 30
Amplitude Mkr Plug-in Crystal Markers ........... ittt 44
Amplitude Markers 8350B Moduiation/Blanking .............. ... ..., 36 -
‘Back Space Data BNty . o oot et e et e e 34
Blanking Display Modulation/Blanking . .. .......ocovviininennnnn. 36
Modulation/Blanking RF Modulation/Blanking .........oevivuereneannnn. . 36
Center Frequency Frequency SweepMode................... P 21
Crystal Markers Crystal Markers ...........iviii i, 44
CW Mode Frequency Sweep Mode.......... e 21
CW Filter Signal Control. ..ot 41
Data Entry DataEBntry.....ccoviiii it 34
dB—dBm DataEntry................c0os e iiaaa 34
Delta A Frequency Frequency SweepMode. ...t 21
Display Blanking Modulation/Blanking . .................. ... 36
Display Multiplier FrequencySweepMode.......... ... ..., 21
Display Offset Frequency SweepMode ... ..ooviiii e, 21
Down W step DataEntry......coiviriii i 34
External ALC ALCMode ..ot 41
External Sweep Sweep/Sweep Trigger ... .coiiiiiiiniinn., 32
External Plug-in Markers CrystalMarkers ..., 44
Frequency Sweep Modes Frequency SweepMode .. ... oL 21
Frequency Markers 8350B FrequencyMarkers ............ oo innnnn... 27
Frequency Markers Plug-in CrystalMarkers ............... ... oo, 44
GHz DataEntry. ...:.c.coiiiiiii i i ey 34
HP-IB Only Functions HP-IB Special Functions . .....vovevennnnernnnn.. 45
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Table 3-2. Functional Block Index (2 of 2) ‘

Function Function Block Index Page
Instrument Preset ' IDStIUMENt State . ... ov e s neeeeteeennnnss . 25
Intensity Crystal Markers Crystal Markers .. ..covviniine i iiiiine e 43
Intensity Markers 8350B Frequency Markers ......ocvviiiiinninnenneenns 26
Internal ALC . ALCMode ... .o e 41
Internal Sweep Trigger Sweep/Sweep Trigger .......cciviiiiiniiinn., 33
Learn String HP-IBOnlyFunctions. ........cocvrvvnvinnenn. 45
Level Power PowerControl ....... ..o, . 38
Line Sweep Trigger : ‘ Sweep/Sweep Trigger ....oovviiiiiiiiin s, ’ 32

Local Key Instrument State.............ciiiiiiiiiiie,, . 24
Manual Sweep Sweep/Sweep Trigger ........... .. iiiiiiin. 32
M1 to M5 o Frequency Markers ............... P , 26
Markers Crystal Crystal Markers ........ccivviiiiiiiiiiinnnnns, 43
Marker Delta Frequency Markers .......ccoivniiniininnnnnnn. - 26
Marker Sweep FrequencyMarkers .........cooiiiiiiiin ., 26
Marker—Center Freguency FrequencyMarkers ...........ccoiiiiiiiinnnnn.. 26
Memory Lock Storage Registers .......coviiiinriiiiinnnen 30
Memory Unlock Storage Registers ........cvvvvvnnnn e s 30
Meter ALC ALCMode .. ittt i e 41
Millisecond Data Entry. ...ttt i e it i e 34
MHz ‘ Data Bntry. ..o iir i it ie e e ‘ 34
Network Analyzer Trigger HE-IB Only Functions .. ..........ooiininenan... 45
e Offset ' FrequencySweepMode.............ociiiinn... 21
Output Active Parameter HP-IB Only Functions. ...........ccovvivvnn. .. 45
Power Level S Power Control ......vviiiiiiiiiirennennnn. 39
Power Sweep PowerControl ...........0iiiiiiiiiiiiin.. 39
; Recall n _ Storage Registers ...ttt it i i i i 31
' RF ' Power Control .....ovuvvvnirnniiirennnennn.s 38

Save n ' Storage Registers ........ciiiiiiiiinnnnnnn.. 30
Shift JB 21 £: 1023 11 . 35
Single Sweep Trigger . Sweep/Sweep Trigger ... iiinnnnnnn., 32
Slope PowerControl ......... ... .o e, 38
Slope Cal PowerControl ....... ..o iiiiiiiiiiininnenn. 38
Square Wave Modulation Blanking/Modulation . .........coinii i, 37
Start Sweep Frequency SweepMode ., . ....oiiiiiiii i, 2]
Step Size DataEntry.......cooiiiiiniiiiii it 34
Stop Sweep FrequencySweepMode . ..........coviiiinns, 21
Time Sweep ’ FrequencyMarkers .........ccoiiiiiiiiii.n, 26
Up #wStep key Data Bniry. .. ooii i e s 34
Vernier Frequency SweepMode................. [ 21
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LOCAL OPERATOR’S CHECKS
DESCRIPTION

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

PRELIMINARY CHECK

(Self test) Each time the Sweep Oscillator is turned on or INSTR PRESET button is engaged
the instrument performs a series of self tests taking about one second to complete. When the
self test is complete the instrument will perform one of the following functions: If the self
test was initiated by turning the power on the instrument will be in the same functional con-
figuration that it was in before it was turned off. If the self test was initiated by an INSTRU-
MENT PRESET the instrument will be in the preset mode if a Plug-in is installed or the
left-most frequency display will have an E001 error code indicating no Plug-in is installed. If
error code EO016 is observed refer to paragraph 3-103. If another error code is noted the
Sweep Oscillator requires service. Refer to paragraph 3-107. Plug-in related error informa-
tion (E050 to E099) is in the Plug-in manual.

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. . 4

MAIN CHECK - |
Equipment: . _ 1
REPIUGIN <. ovveeeeeiieeeeeeannn HP 83500 series or HP 86200 series 01
with adapter HP 11869A (18 GHz or less). ‘
OSCIlI0SCOPE « i vt ettt HP 1220A or HP 1740A
Crystal Detector. .................. HP 8473C or a crystal detector that will
‘ cover frequency range of interest.
Attenuator 10dB...... ... ... 8491B Option 010
Cables BNC to BNC (3) s 10503A (123 cm)
Setup:
83508 SWEEP 83500
OSCILLATOR  SERIES PLUG-IN OSCILLOSCOPE
g?.sAﬁK Z AXIS 0RO -
= O D : O E.B . |
" BWPINJOUT RF QUTPUT - O ==oa .©G o i
' 8473C 0 %n°9 900
10dB ATTENUATOR CRYSTAL xiwput|  [reur
84918 OPT 010 DETECTOR
g8
Connect the equipment listed above as shown in the above diagram. Select External Sweep @
on oscilloscope. d

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

CAUTION

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

BEFORE SWITCHING ON THIS INSTRUMENT, ensure that the
line power plug is connected to a three-conductor line power
outlet that has a protective {earth) ground. (Grounding one
conductor of a two-conductor 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 pre-
cautions are taken. See Power Requirements, Line Voltage
Selection, Power Cables, and associated warnings and
cautions in Section Il ‘

o Procedure;

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

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

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

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

5. Press SWEEP [TIME] button; then press DATA ENTRY [#] 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. '

Figure 3-3. Local Operator’s Check (2 of 2)
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REMOTE OPERATOR’'S CHECK
Flowchart HPY. Statements! BASIC Statements? Visual
Indicators
--REMOTE
Send REN command
to ensure instrument is rem 719 REMOTE 719 Remote LED on

in remote enable state.

~DATA

Program sweep
oscillator to
Instrument Preset.

l

Print Start and Stop
frequencies.

Switch to CW.
Print CW.

!

Switch to CF AF,
Change sweep time
to 10 secands,

--LOCAL

- Switch to lacal.

wrt ?2i{%.,"Ip"

Wwet 716 "ORFA"
red 7194
wrt 719,"0PFE"
red 719,B

prt "START FREQ",A
prt"STOP FREQ",B

wrt 71%,"CWOPCW"
red 719,C
prt "CW",C

wrt, "CFSTL0SC,"

tcl 719

QUTFUT 719;"IP"

DUTPUT 749 ; "OFFA"
EMTER 719,4

OUTFUT 749; "OPFB"
ENTER 719;E
PRINT"START FREG";A
PRINT"STOP FREG";B

OUTPUT 719;"CwOPCW"
ENTER 719;C :
FRINT"CW";C

GUTPUT 719;"CFSTL0SC"

LOCAL 719

{nstrument
START/STOP
condition
preset sweep

Printout equals
plug-in
frequency range

CW LED on
printout
CW frequency

CF and AF,
TIME LEDS

an, 10 second
sweeptime

Remote
lamp out

1 Typical Statements for the HP 98235 Series Desktop Computer.

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

Figure 3-4. Remote Operator's Check

drvaion
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3-19. REMOTE OPERATION: HEWLETT-
PACKARD INTERFACE BUS

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

3-21.  All front panel functions except for the
LINE switch are programmable through the
HP-1B. Also provided are special HP-IB only
functions to aid the programmer. Complete des-
criptions of all HP-IB programmable functions
are contained within the functional blocks.

3-22. To verify that the Sweep Oscillators
HP-1B interface is functional, a quick check is
provided in Figure 3-4 Operators’ Checks. This
tests that the 8350B can respond and send to the
controlier the fundamental HP-IB bus
messages. The following information gives a
general description of the HP-IB and defines the

Operating Information

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

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

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

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

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

3-24. General HP-IB Description

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

Table 3-3. The Bus Signals
Name Nmemonic Description
Data Input/Output DIO1-8 The eight data lines for the byte of data.
Data Valid - DAV Indicates the data lines have a valid byte of data.
Not Ready for Data NRFD Indicates that the listening devices are not ready to accept
further data,
Not Data Accepted NDAC Indicates that the listening devices have not completely
' accepted the present byte of data.
Attention ATN Enables a device to interpret data on the bus as a controller
command (command mode) or data transfer (data mode).
Interface Clear IEC Initializes the HP-IB system to an idle state (no activity on
the bus).
Service Request SRQ Alerts the controller to a need for communication.
Remote Enable REN Places instruments under remote program control
End Or Identify EOI Indicates last data transmission during a data transfer
sequence; used with ATN to poll devices for their status.
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3-26. Eight signal lines form the first set and
are termed “data” lines. The data lines carry
coded messages which reperesent addresses,
program data, measurements, and status bytes.
The same data lines are used for input and out-
put messages in bit-parallel, byte-serial form.
Normally, a seven-bit ASCII code represents
each piece (byte) of data, leaving the eighth bit
available for parity checking

3-27. Data transfer is controlled by means of
an interlocked “handshake” technique which
permits data transfer (asynchronously) at the
rate of the slowest device participating in that
particular conversation. The three data byte
transfer control lines which i1mplement the
handshake (DAV, NRFD, NDAC) form the
second set of lines.

3-28 The remaining five general interface
management lines form the third set and are
used in such ways as activating all the con-

nected devices at once, clearing the interface,

allowing a device to request service, etc.

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

3-30. The following list defines the terms and -

Model 8350B

concepts that describe HP-IB system
operations.

Byte: A-unit of information consisting of 8
binary digits (bits).

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

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

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

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

DEVICE A

Able 1o 1alk, listen,
and contral

[e.g., calculator)

[pevices

Able 1o 1alk and
listen

le.g., digital voltmeter)

‘ DEVICEC

Only able o listen

Data Byte Transfer

Data Bus
{8 signal lines|

{HANDSHAKE} Lines

{3 signal lines]

General Interface
Management

{e.g,, signal generator} (

[cevicep

Qnly able to talk ’

{e.g., taps reader)

Management [CONTROL) Lines

T {8 signal lines}

jogr...8

DAV
NAFD
NDAC

IFC
ATN
SRQ
REN
EOI

Figure 3-5. Interface Connections and Bus Structure

10
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3-31. Basic Device Communication
Capability

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

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

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

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

3-33. HP-IB System Messages

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

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

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

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

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

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

Operating Information

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

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

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

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

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

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

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

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

A summary of the twelve bus messages, their

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

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

Model 8350B

Sample Statsments

HP-1B Appli- 8350 Related Interface Message
Massage | cahis Rasponse Comments | Function Type HPL BASIC
: (9825) (9835,9845,85)
Input data controls all front
panel functions (except the : ) o .
Line switch) plus special HP- Té Input Data wrt 719,"... OUTPUT 719;"...
D ¥ IB only functions. Output data L4
ata es includes information as to AHI
present instrument state, values SHI . ]
of selected functions, and the Qutput Data red 719,A:.. | ENTER 7I9;A,..
instrument status.
Responds by triggering a System Trigger trg 7 TRIGGER 7
Trigger Yes sweep if and only if in the GET DT1
single sweep trigger mode. Device Trigger trg 719 TRIGGER 719
Clears the instrument status DCL System Clear clr 7 RESET 7
Clear Yes byte and the extended status SDC DCl
byte. ‘Device Clear clr 719 CLEAR 719
Removes the 8350 from local
front panel control to remote System Remote rem 7 REMOTE 7
HP-IB control. All functions :
Remote Yes remain the same as in local REN RL1
and the keyboard is non-
responsive except the LOCAL Device Remote rem 719 REMOTE 719
key.
Removes the 8350 from re-
mote HP-IB control to local System Local lel 7 LOCAL 7
Local Yes front panel control. ‘All func- GTL RL1
tions remain the same asin the Device Local | 1cl 719 LOCAL 719
remote state.
: Functions thé same as the
Local remote message except that the ; LOCAL
Yes . N LLO RL1 llo 7
Lockout entire front panel is disabled
including the LOCAL key. LOCKOUT 7
Removes the 8350 from local
Clear lockout and remote HP-IB
Lockout/ Yes control to local front panel REN RL1 Ict 7 LOCAL7
Set Local ) control. All functions remain
the same as in the remote state.
The 8350 can set the HP-IB |
SRQ (Service Request) line if
one of the following instrument
| conditions exists and has been rds(719)—A, | STATUS
Require enabled by the Request Mask if bit (6,A) 719 AIF
Service Yes value. Testable conditions in- SRQ SR1 =1; gto BIT (A6)=1
clude: parameter value altered, “SRQ" THEN Srq

syntax error, end of sweep,
power failure,” and RF un-
leveled.

12
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Table 34. The Twelve Bus Messages (2 of 2)

Sample Statements
HP-1B Appli- 8350A Related Interface Massage
Message cehle Response Comments | Function Type HPL BASIC
- (4825) {9835,9845,85)
Responds to a Serial Poll with
one 8-bit byte with the seventh
most significant bit (bit 6 of
bits 0 through 7) set if the
S 8350A is Requesting Service. SPE STATUS 719; A
Btatus Yes Bit 2 indicates a status change SPD Té rds(719)=~A | or A=S POLL
yie has occurred that can be de- (719)
tected only by analyzing the |
extended status byte which is
accessible with the Ouiput
Status function only.
Status The 8350A does not respond to
Bit No | a Paraiell Poll. PFY
P The 8350A does not have the
Cass 1 No ability to take or pass control Cco
oniro of the HP-IB.
Responds by terminating ail T6 .
Abort Yes Listener or Talker functions. IFC 14 cdi? - ABORTTO 7

3-35. HP-IB Addressing

3-36. Certain messages require that a specific
talker and listener be designated. Each instru-
ment on the bus has its own distinctive listen

and/or talk address which distinguishes it from

other devices. Devices can be listen only, talk
only, and both talker and listener.

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

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

3-39. 8350B HP-IB MESSAGE
RESPONSES

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

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

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

13.
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Table 3-5. Possible HP-IP Addresses
ASCH Characters Address Code Equivalent
Listen Talk (Binary) Decimal
Address Address . 54321 Valye
sp @ 00000 00
! A 00001 01
o B 00010 02
# C 00011 03
b} D 00100 04
% E 00101 05
& - F 00110 06
’ G 00111 07
( H 01000 08
) 1 01001 09
* J 01010 10
+ K 01011 11
) L 01100 12
- M 01101 13
. N 01110 14
/ 0 01111 L 15
0 P 10000 16
1 Q 10001 17
2 R 10010 18
3 S 10011 19 -
4 T 10100 20
5 U 10101 21
6 v l1e110 22
7 W 10111 23
8 X 11000 24
9 Y 11001 25
: z 11010 26
; [ 11011 27
< \ 11100 28
= 1 11101 29
> 4 11110 30
Table 3-6. 83508 Interface Functions
Code Function
SH1 Source handshake capability
AH] Acceptor handshake capability
T6 Basic talker; Serial Poll; Unaddress to talk if addressed to listen
14 Basic listener; Unaddressed to listen if addressed to talk
SR1 Service Request capability
RL1 Remote; Local capability
PPO No Parallel Poll capability
DCt Device clear capability
DT1 Device trigger capability
Co No controller capability
El Open collector bus drivers

14
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3-43. Compatiblie Universal and Addressed
HP-IB Commands.

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

Mnemonic Command ASCII Code
Universal:

DCL ~ Device Clear DC4

LLO Local Lockout DC1

MLA ~ My Listen Address (selectable)

MTA My Talk Address (selectable)

SPD Serial Poll Disable EM

SPE Serial Poll Enable CAN

UNL Unlisten ?

UNT Untalk —
Addressed: }

GET Group Execute Trigger | BS

GTL Go to Local SOH

SDC Selected Device Clear EQOT

3-45.. Remote Mode.

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

3-47. Displays. The REM light is on when
the 8350B is in the remote mode. The ADRS'D
light 1s on when the 8350B is currently
addressed to talk or listen. All other displays
function the same as in local front panel
control.

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

Remote Enable (REN)
Addressed to Listen (MLA)

.+ 3-51. Local Capability.

Operating Information

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

3-b0. Local Mode.

_ In local, the 8350B
can send a Require Service message, send a
Status Byte, and respond to the Remote
message.

NOTE

,  The 83b0B can respond to all
HP-IB messages except the Data
Message while in local. However,
most of these messages would not
normally be used in the local
mode.

3-52. Remote-to-Local Change. The 8350B
returns to local control upon receipt of the Local
or Clear Lockout/Set Local message. It can also
be set to local by pressing the front panel
LOCAL key (assuming that local lockout is not
in effect). The Sweep Oscillator's output signal
and all control settings remain unchanged w1th
the remote-to-local transmon

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

3-54. 8350B Address Assignment
Information..

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

Refer to Section 2, Chapter 2-15, “HP-IB
Address selection” for further information.
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The present 8350B HP-1B address can be found
by pressing the [SHIFT] followed by the [LCL]
key. ,

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

3-57. Receiving The Data Message

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

3-59. Input Syntax. The 8350B responds to
program codes in a Data message in the order in
which they are received. Each function is pro-
grammed with a string of ASCII coded charac-
ters that follow one of the following sequences:

[Function Code] [Numeric Value]

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

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

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

Exponential Ed***d.d***Exdd
Decimal d*rd.d***d
Integer Hd***d

Single Digit d

Double Digit dd

Binary String b***b

Binary Byte b -

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

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

3-62. Units Terminator. These are 2 character
codes that terminate and scale the associated
numeric value. Frequency values can be entered
in GHz, MHz, kHz, or Hz. Sweep time values
can be entered in Seconds or milliseconds.
Power values can be entered in dBm or dB. If a
units terminator is not passed, the 8350B
assumes the numeric value is in the fundamen-
tal units of Hz or Seconds.

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

NOTE -

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

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

3-65. Program Codes. See Table 3-7 for the

- summary of input programming codes that are

acceptible via the Data message.
3-66. Sending The Data Message.

3-67. The 8350B can send Data messages when
in remote and addressed to talk The available
output modes are:

Learn String

Micro Learn String
Mode String
Interrogate Function
Active Function
Status

3-68. Each function is activated by the 8350B
receiving a Data message with the appropriate
function code (refer to Table 3-7). The Learn
String, Micro Learn String, Mode String, and
Status functions send a Data message consisting
of a string of 8-bit binary bytes terminated using
the bus END command (EOI and ATN true)
with the last byte. The Interrogate and Active
functions send a Data message. consisting of a
14 character ASCII string representing the
numeric value and terminated with a Carriage
Return (CR)/Line Feed (LF).



Model 83508

Operating Information
Table 3-7. HP-IB Program Codes
Code Description Code Description
AKm . Amplitude Marker On/Off M4 Marker #4
Almn Alternate Sweep On/Off M5 Marker #5
Al Internal Leveling SHMO All Markers Off
A2 External Crystal Leveling SHMO All Markers Off
Al External Power Meter Leveling SHM1 Marker Delta
BK Backspace SEMZ Counter lnter;ace Enable
. : SHM3 Counter Interface Disable
CAm An;:i?;éﬁég;tgnl\l/;?rker On/Off SHSP Permanent Marker Sweep
CE Center Frequency NT Network Analyzer Trigger (8410B)
Clm Intensity Crystal Marker On/Off QA Output Active Parameter
(83522/83525 Only) OH Qutput Harmonic Number
CS Clear Status Bytes 0l Qutput Software Revision Number
 CW CW Frequency oL Qutput Learn String
SHCF Coarse CW Resol_ution oM Qutput Mode String
SHDF Fine CW Resolution op Output Interrogated Parameter
SHCW Swept CW 0s Qutput Status Bytes
1 1 MHz Crystal Marker Frequency OX Output Micro Learn String
(83522/83525 Only) )
C2 10 MHz Crystal Marker Frequency PL PDW‘?’ Level
(83522/83525 Only) PSm Power Sweep On/Off
c3 50 MHz Crystal Marker Frequency RCn Recall Register
(83522/83525 Only) ) RE Extended Status Byte Mask
C4 External Crystal Marker Frequency RFm RF Power On/Off
(83522/83525 Only} RM Request Status Byte Mask
DB dB RPm RF Blanking On/Off
DF Delta F Frequency Span RS Reset Sweep
DM dBm R2 Second Extended Status Byte Mask
DN Step Down/Decrement sC Seconds
DPm Display Blanking On/Off SF Frequency Step Size .
DUm Display Update On/Off sG Single Sweep
E Exponent Power Of 10 SH Shift Function
FA Start Frequency SLm Slope On/Off
FB Stop Frequency SM Manual Sweep
Flm CW Filter In/Out SP Power Step Size
F1 —20 MHz/V FM SS Step Size
F2 =6 MHz/V FM SHSS Default Step Size
GZ CHz ST Sweep Time (Continuous Sweep)
HZ Hz SVn Save Register
. SHSV Enable Save
IL Input Learn String h
1 Instrument Preset SHRC Disable Save
1X Input Micro Learn String X External §weep .
51 Sweep Time (Continuous Sweep)
KZ KHz
TS Take Sweep
MC Marker To Center Frequency L Internal Sweep Trigger
MDm Sqlcj)arfo\?;ave Amplitude Modulation T2 Line Sweep Trigger
n .
MO Marker Off . E; g::zlr: E;Ivf:eiep Trigger
MPm Marker 1-2 Sweep On/Off up <
MS Milliseconds tep Up/Increment
MZ MHz VR CW Vernier
MO Marker Off SHVR Offset
M1 Marker #1 SHFA Frequency Display Multiplier
M2 Marker #2 SHFB Frequency Display Offset
M3 Marker #3 0-9+ — Acceptable Numeric Data
NOTES
1. Program codes of the form “XXm" use “m” to furn the function On or Off {1 or 0). For the storage register functions the “n is 1
through 9. )
o 2. The 8350B ignores spaces, plus signs, negative signs (except when valid) and any unexpected characters. Program codes can be upper
or lower case alpha characters.
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3-69. Binary Syntax. [b***Db] [EOI]

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

[*d.dddddExdd]

3-71. The character ‘b’ indicates an 8-bit
binary byte and ‘d’ indicate a decimal digit (0
through 9). The characters “***' indicate a vari-
able number of the previous characters. Note
that the binary output format may include bytes
that could be misinterpreted as the ASCII codes
for Carriage Return or Line Feed commands.
Therefore, avoid using a Carriage Return or
Line Feed to terminate a binary string or byte.
To terminate a binary string or byte use the bus
END command (EOI and ATN true), or another
function code string. EQI and ATN operate

independently of the HP-IB Data lines and.

therefore cannot be confused with. ASCII
coding. i

3-72. Receiving The Trigger Message.

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

3-74. Receiving The Clear Message.

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

3-76. Receiving The Remote Message.

3-77. The Remote message causes the §350B to
switch to remote mode. It has two parts: 1)
remote enable and 2) address-to-listen. The

Sweep Oscillator’s output and all other controls

do not change with the local-to-remote
transition.

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

i8
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3-79. Ret_:eiviﬁg The Local Message.

3-80. The 83508 returns to front panel control
when it receives the Local message. Its output
and all other controls do not change with the
remote-to-local transition.

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

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

3-83. Receiving The Local Lockout
Message.

3-84. After receiving the Local Lockout
message, the 83508 front panel LOCAL key is
disabled in addition to all the other front panel
keys. With local lockout in effect, the 8350B can
be returned to local only by the controller or by
turning the 8350B front panel LINE switch
off/fon.

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

3-8. The 8350B responds to the Clear
Lockout/Set Local message in the same way as
to the Local message. Hence it returns to local
front panel control. The 8350B need not be

addressed to listen to receive this message.

3-87. Sending The Request Service

‘Message.

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

Error in syntax )

Parameter value modified to default value
Front panel entry complete

Hardware failure

End of sweep
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3-89. The 8350B can send a Require Service

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

3-90. Sending The Status Byte Message.’

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

Operating Information

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

Table 3-8.  Status Byte Information

STATUS BYTE {#1)
BIT # 7 6 5 4 3 2 1 i 0
DECIMAL
VALUE 128 64 32 16 8 4 2 1
FUNCTION N/A REQUEST |SRQon SRQon N{A SRQon N/A SRQ on
. SERVICE Syntax End of Change in Front Panel
(RQS) Error Sweep Extended Key
, Status Byte Pressed
‘ G EXTENDED STATUS BYTE (#2)
BIT # 7 6 5 4 3 2 1 0
DECIMAL )
1.
VALUE 128 64 32 16 B 4 2
FUNCTION | Airflow *RF Power N/A N/A N{A NfA - Self Test
Failure Unleveled | Failurefon ‘ Failed
SECOND EXTENDED STATUS BYTE (#3)
BIT# 7 6 3 4 3 2 1 0
DECIMAL |
VALUE 128 64 32z 16 8 4 2 1
FUNCTION N/A NJA N/A N/A N/A N/A N/A SRQ on
: . Numeric
Parameter
Altered to
Default
Value
*Bit{Functions not usable with 86200 Series Plug-ins and 11869A Adapter.
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3-92. Sending The Status Bit Message.

3-93. The 8&350B does not respond to the
Parallel Poll Enable (PPE) bus command and
thus cannot send a Status Bit message.

3-94. Receiving The Pass Control
Message. :

3-95. The 8350B does not have the ability to

take or pass control thus it cannot respond to
the Pass Control message.

3-96. Receiving The Abort Message.

3-97. The 83508 réesponds to the Abort message
(IFC true) by stopping all Talker or Listener
functions.

3-98. OPERATOR’'S MAINTENANCE

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

3-100. Fuses

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

fuse may be found in Sections II (Instaliation)

and IV (Replaceable Parts).

WARNING I

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

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

WARNING

It is important that the following
maintenance procedures be exe-

- cuted to retain the safety features
which have been designed into
the instrument.

3-103. Air Filter

3-104. The cooling fan located on the rear
panel has a metal filter attached which will
require periodic cleaning Due to the variety of
environmental conditions the interval between
cleanings cannot be estimated. Error signal
E016 indicates reduced air flow through an
increase in temperature in the cooling system.
When this error is noted on display a clogged
filter may be the reason. To clean the filter refer
to Section VIII of the manual.

3-105. Plug-in Interconnect

3-106. If Plug-ins are changed frequently
and/or the interconnectors are dirty the 8350B.
Plug-in interconnect connector may require
cleaning to avoid voltage losses (tune voltage).

3-107. Service Tag.Information

3-108. If the Sweep Oscillator requires service
and the operators maintenance is not sufficient
the instrument may be sent as per Section II to
your local HP service organization. Before send-
ing the instrument back, fill out 4nd attach one
of the blue service tags. If a sweep oscillator
error code is noticed when a failure occurs, note
that error code in the failure symptoms/special
control settings section of the tag.
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FREQUENCY SWEEP MODE
DESCRIPTION

This function block contains the keys to select one of the three desired modes (START/
STOP, CW, CF/AF) or a modification of the mode (VERNIER, OFFSET, COARSE or FINE
CW 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

PFREQUENCY :

‘ g w.  B.HOD W II _
—.YERNIER _
“ orFser =

)

FUNCTIONS/INDICATORS

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

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

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

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

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

Swept CW: Enables CW mode with full SWEEP OUTPUT voltage (0-10 volts),

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

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

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

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

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

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

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

Display Offset: Enables LED Display mode and allows the Frequency LED displays to
show the Final RF output when a frequency up-converter is used. The Frequency/Time
display (not pictured above) contains the selected offset value. Allowable offset values are 0
to 999 GHz. _

LIMITATIONS/CONCERNS

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

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

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

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

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

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

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

Figure 3-6.  Frequency Sweep Mode (2 of 4)
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' Operating Information

FREQUENCY SWEEP MODE (Cont'd)

LbCAL FUNCTION PROCEDURES:

Program Code
Mode Modifier Activate Range and
On/Cff Knob Step | Keyboard | Resolution
Start Same as
Frequency [START] X X X AF
START/STOP S See
top T be Section I
Frequency. [STOP] X X Table 1-1
Continuous .00038%
Wave [CW] X X X of band
Coarse CW
Control Knob |  [SHIFTIICF] X -0015%
, of band
) Resolution
CONTINUOUS [ ,
Control Knob | [SHIFT] [AF] X
Resolution :
. .00038%
CW Vernier [VERNIE‘R] X X X of band
N Swept CW | [SHIFTIICWI X X X
Center
Freguency ICH X X X See
CF/AF Section I
Delta Table 1-1
Frequency [AF] X X X
[SHIFT] .00038%,
ANY (RF) Offset | |yERNIER] X X X of band
MODE Diviay
15D 1
Multiplier [SHIFTI{STARTI X
Display Offset | [SHIFT][STOP] X

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

Figure 3-6.  Frequency Sweep Mode (3 of 4}
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REMOTE FUNCTION PROCEDURES:

FREQUENCY SWEEP MODE (Cont'd)

Program Code
Wode Funciion Suffix Scale Resolution | Suffix Scale
Start FA .
START/STOP Plug-in Sarg; as
Stop FB
CW
CW v Plug-in Gt‘{}%’:sﬂéu
Swept CW SH CW ob ban
CF/AF Center Frequency CF Plug-in See Sec. I Gz GHz
Delta Frequency Table 1',1 MZ MHz
. KZ kHz
OFFSET Frequency Offset SH VR 00038% HZ Ha
‘ +0.05% of Band
VERNIER Frequency Vernier VR of Band
: Display
FA
FRONT Multiplier SH
PANEL
' DISPLAY Display FB
Offset SH

IDepends on plug-in used: 1 KHz if <2 GHz in 93525 or 93522.
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Model 8350B - Operating Information

INSTRUMENT STATE

DESCRIPTION

This function block contains two LEDs one that indicates whether the Sweep Oscillator is
in the remote mode, and another indictates when it is addressed to talk or listen. The local
key when not in local lockout will switch the Sweep Oscillator 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

INSTRUMENT STATE
REM ADRS'D :
0 o

FUNCTIONS/INDICATORS

LCL: Returns Sweep Oscillator control to front panel from remote operation unless a
Local .Lockout has been executed. The 8350B retains the same control settings when
. switched from remote to local. :

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

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

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

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

SWEEP MODE: START STOP, over the full frequency range of the Plug-in }
SWEEP TIME: fastest allowable for Plug-in |
Markers/Modulation: off, Marker frequency values reset - ’ : B
Vernier/ Offset: (0 MHz i
SAVE/RECALL: all registers remain unchanged from their values prior to
Instrument Preset.

When using 83500 series Plug-ins:-

POWER LEVEL: maximum leveled value

RF: ON

ALC MODE: INT

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

Q REMOTE: Sets Sweep Oscillator into remote HP-IB operation.

Figure 3-7.  Instrument State (1 of 2)
| 25







Operating Information

Model 8350B

INSTRUMENT STATE (Cont'd)

LIMITATIONS/CONCERNS

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

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

3. The HP-IB address will remain unchanged even if power is turned off.

enable service to reduce turn around time.

LOCAL FUNCTION PROCEDURE:

"4, If an instrument problem occurs, Section 8 of the manual contains some operator
initiated self-tests. The results of these tests should be recorded on one of the blue tags
located at the beginning of this section. This may help to isolate the problem and

Data Forms

26

Function Activate Range
Cn/0ff Knob Step Keyboard
Local Key [LCL] X
I ' Integers
Select HP-IB Address [SHIFT LCL] X! from 0 to 30
Instrument Preset {INSTR PRESET] X
Remote Not Available
'Address entered only after pressing the GHz, MHz, or dBm keys.
REMOTE FUNCTION PROCEDURE:
. Program Code
Mode Function -
Prefix
Use HP-IB
Local Command
Select .
HP-IB Address Not Available
Instrument Instrument P
Preset Preset
Remote Use HP-IB
Command
Figure 3-7.  Instrument State (2 of 2)






Model 8350B

Operating Information

FREQUENCY MARKERS/SWEEP TIME/MARKER TRANSFER
DESCRIPTION

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

PANEL LAYOUT
FREQUENCY/TIME
E o.or M:c\

(B8

M5 ALL OFF

M4

FUNCTIONS/INDICATORS

Markers 1 to 6: Each marker (M1 through M5) can be enabled and a frequency value
defined. The last marker engaged is the active marker and it is the one modifiable by the
control knob, step keys, keyboard, or remote control. Lamp off indicates marker off, lamp
on, indicates marker on and lamp flickering indicates marker is active.

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

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

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

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

Figure 3-8, Frequency Markers/Sweep Time/Marker Transfer (1 of 4)



Operating Information

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

Marker Sweep: This function temporarily uses the values of Markers 1'and 2 and
reassigns them to the Start and Stop frequencies respectively. The previous values of the
Start and Stop frequencies are saved and reassigned when exiting Marker Sweep mode. If
Marker 1 is greater. than Marker 2 (or M2 less than 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.

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

COUNTER INTERFACE enable: This function allows counting of the sweep frequency at
the Start, Stop, or selected marker frequency with a suitable counter.

LIMITATIONS/CONCERNS

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

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

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

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

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

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

7. If Marker 1 and/or Marker 2 are not on when MRK SWEEP is engaged, they are turned
on and their previous values used.

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

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

28

Figure 3-8, Frequency Markers/Sweep Time/Marker Transfer (2 of 4)
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Model 8350B

Operating Information

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

LOCAL FUNCTION PROCEDURE:

E A Data Forms Range and
unction ctivate :
On/0ff Knob Step | Keyhoard'| Resolution
Markers {M1] to [M5] X X X Resolution:
0.4% of
Selected
Marker A [SHIFTIIM1] . X X X Sweep Width
Marker to i :
Center Frequency [MKR— CF} X X X
Marker Sweep [MKR SWEEP] X X X X
Permanent
Marker Sweep [SHIFTI[IMKR SWEEP] X X X
- Range
Turn Off See plug-in
Active Marker [OFF] X
Turn Off
All Markers [SHI,FT][OFF] X
Counter Interface [function] X
Enable [SHIFTIIM2]
Counter Interface
Disable [SHIFT){M3] X

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

Figure 3-8.  Frequency Markers/Sweep Time/Marker Transfer (3 of 4)
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Model 8350B

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

REMOTE FUNCT

ION PROCEDURE:

N - Program Code
Function Description - . - -
Prefix Range Resolution | Suffix | Scale
Select and .
Markers Position Markers M1 to M5 Plug-in 0.4% of
Selected
R . Sweep
Displays Difference ! GZ GHz
MARKER A Frequency SHMI Width MZ MHz
KZ "kHz
Active Marker to HZ Hz -
MKR = CF Center Frequency MC :
MARKER Sweep ON MP1
SWEEP M1 and M2 OFF MPO
MARKER Permanent
'SWEEP Marker Sweep SHMP
OFF Active Marker Off M1 to M5 MO*
ALL OFF All Markers Off SH MO*
Counting End Points FA, FB, or
Coun]t;;;;t:rface or Marker On M1 to M5
Swept Frequency SHM2
Counter Interface Disables
Disable Swept Counting ) SHM3

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

30

Figure 3

-8.  Frequency Markers/Sweep Time/Marker Transfer (4 of 4)
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Model 8350B

Operating Information

& STORAGE REGISTERS
DESCRIPTION

The Saven function allows all the control settings to be stored in one of the nine internal
registers. The Recalln function will implement the previously stored settings. Alternate n
function alternates between current state and register selected on successive sweeps.

_PAN EL LAYOUT
SAVEn RECALLnp ALTn
O8I |

FUNCTIONS/INDICATORS

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

RECALL: Recalls the operational parameters stored in one of the nine registers. When
enabled the registers may be incremented with the [4] buttons or decremented with the
[N 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} [SAVER]. This command makes it impossible to change the contents of any regis-
ter until it is unlocked by pressing [SHIFT] [RECALLR]. Since the 8350B memory is non-
volatile the contents of the Save Registers and the locked/unlocked status are retained even

with Line power off. If a SAVEn command is attempted after the SAVE LOCK is engaged

an Error 30 (E030) will be displayed.
Alternate: Alternates between current state and selected stored Tegister on successive

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

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

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

Figure 3-9.  Storage Registers (1 of 2)
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Operating Information - Model 8350B
STORAGE REGISTERS (Cont'd)
LOCAL FUNCTION PROCEDURE:
Function Activate ata Forms Range
On/0ff | Knob Step Keyboard

Store Settings [SAVERn] X Integers 1to 9

Recall Settings [RECALLN] X! X Integers1to 9
Memory Lock [[gg\!llé.:\-]] X
Memory Unlock [R[gg Il\li-ll-.]n] X

Alteg::tittiizzveep [ALTn] X! X Integers 1to 9
Alternate Sweep Off [ALTn] X X

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

REMOTE FUNCTION PROCEDURE:

. L Program Code
Function Description -
Prefix Range
Store Current Register
SAVE " Settings SV lto?
! Resets Stored Register
RECALL Settings RC l1to9
LOCK Memory Lock SH sy
UNLOCK Memory Unlock SH RC
Successive Sweep ALL Register
ALTERNATE Selected and Current 1to9
Alternate Off ALD
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Figure 3-9.  Storage Registers (2 of 2)
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Operating Information

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 cnable 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

SWEEP TRIGGER SWEEP
INT  LINE ~ EXT SINGLE

OEO6 |GO6 |

FUNCTIONS/IND!CATOF{VS

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

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

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

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

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

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

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

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

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

Figure 3-10.  Sweep/Sweep Trigger (I of 2)
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LOCAL FUNCTION PROCEDURE:

SWEEP/SWEEP TRIGGER (Cont'd)

Data Forms
Function Activate Range and
On/0ff | Knob Step Keyboard! Resolution
SWEEP TYPE
External [EXT] X
Range: Present
Sweep Width
Manual [MAN] X X Resolution:
0.1% of
present sweep
Time [TIME] X X X
SWEEP TRIGGER
Internal [INT) X
Line [LINE] X
External Volts
(2 to 5 Volts Input) [EXT] X
Single Activates [SINGLE]
"Values must end with terminator (GHz, MHz, S, or mS).
1The step size may not be set for time.
*Each mode (except TIME) disables other modes.
*The limit for broad band sweeps is higher than 0.01 second.
REMOTE FUNCTION PROCEDURE:
) Program Code
Mode Function - -
Prefix Range Suffix ~ Scale
External SX
GZ GHz
MZ MHz
Sweep Type Manual SM Frequency KZ KHz
HZ Hz
. 0.01—100 sC seconds
Time ST second MS msec
Internal Tl
Line T2
Sweep Trigger
External T3
Single T4

34

Figure 3-10. Sweep/Sweep Trigger (2 of 2)
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Model 83508 _ Operating Information

- DATA ENTRY—STEP KEYS/KEYBOARD
DESCRIPTION

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

PANEL LAYOUT -

== DATAENTRY =

)
@ ®

L SHIFT

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

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

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

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

digit entered on the present numeric entry. Backspace will only work when entering a num-
ber and the units terminator has not been entered. Backspace will function as long as the
key is depressed. :

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

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

CONCERNS/LIMITATIONS

1. Step size not settable for sweep time. Itis 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.

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

This function block contains the step key function, numeric entry keyboard and terminators

BACK SPACE: This function performs a character back space, or rubout, to erase the last |

Figure 3-11.  Data Entry-Step Keys/Keyboard (1 of 2)
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9.
10.

11.

DATA ENTRY —STEP KEYS/KEYBOARD {Cont'd)

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

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

Negative numeric data must be ¢ntered with negative sign first.

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

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

scriptions for each function Block for more in

3-16).

formation (Section ITI, Figures 3-6 to

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

I-Iol'ding a number key or backs

rubbed out.

On Instrument Preset step size parameters revert to default values,

LOCAL FUNCTION PROCEDURE:

pace key down will cause it to be continuously entered/

E Activat Data Forms R
unction " Activate . ange
On/0ff | Knob Step | Keyboard
STEPSIZE * | (Frequency Parameter) X " % g e%ﬁﬁg_m
Frequency [STEP SIZE]} freguency limits.
STEP SIZE (Power Parameter) : S::‘;‘;f;ii )
Power [STEP SIZE] X X X power limits,
Reset to default
STEP SIZE [SHIFTIISTEP SIZE] X
REMOTE FUNCTION PROCEDURE:
. Program Code
Made Function - - - -
Prefix Range Resolution | Suffix | Scale
. GZ GHz
See Plug-in
Frequency MZ MHz
Step Size SF Frequency KZ kHz
STEP SIZE HZ "Hz
Si;“é}eirze SP See Plug-in See Plug-in DM
STEP Step Up UpP
INCREMENT ()
STEP Step Down DN
DECREMENT ()
BACK SPACE Back Space BK
Default Reset to default
STEP SIZE STEP SIZE SH 58
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Figure 3-11.  Data Entry-Step Keys/Keyboard (2 0}2)




Model 8350B Operating Information

MODULATION/BLANKING
DESCRIPTION

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

PANEL LAYOUT

AMPTD  DISPL AF LI
MKR  BLANK BLANK MOD  SWEEP GUTPUT

ON/OFF

SWEEPR INPUT

FUNCTIONS/INDICATORS

"AMPLITUDE MARKER: This function when engaged (light oﬁ) sets the mainframe fre- 1
quency markers into RF amplitude dips instead of Z-axis controlled CRT intensity dots.

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

|
RF BLANKING: ' This function when engaged (light on) blanks (turns off) the RF power i
during the retrace sweep. ' ]

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

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

. LIMITATIONS/CONCERNS: " [

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

2. Plug-in frequency markers are controlled from Plug-in fbr‘CRT intensity dots or RF
amplitude dips. : '

Figure 3-12.  Modulation/Blanking (I of 2) i)
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MODULATION/BLANKING {Cont'd)

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

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

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

" LOCAL FUNCTION PROCEDURE:

. . Data Forms
Function Activate ‘ '
On/0ff Knob Step Keyboard
Amplitude .
Markers [AMPTD MKR] X
Display (DSPL BLANK] X
Blanking )
RF
Planking [RF BLANK] X
Squarewave _
Modulation [ MoD] X

REMOTE FUNCTION PROCEDURE:

. Program Code
Mode Function -
: Prefix

Amplitude Amplitude Marker On AKl1
Markers Amplitude Marker Off AKOD
Display Blanking On DP1

Display Blanking Off DPO

Blanking

RF BlankingOn RP1

RF Blanking Off RPO

. LI Modulation On MDI
Modulation | " Modulation Off MDO

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

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

PANEL LAYOUT

Powsﬂﬁ C
) ' I
og o - |

dB/GHz

UNLEVELED i .;‘

O ’ ;:‘
R ) b

I

g ) ;

POWER POWER s10pE
SWEEP LEVEL
.

p—

FUNCTIONS/INDICATORS

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

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

limit, . o i
Example ‘!“i
1. Set RF Plug-in power level to 0 dBm.
2. Press [POWER SWEEP] [6] [dB].

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

i
SLOPE: ' This function, when enabled (light on), allows setting of the frequency slope com- ||l
pensation in dB/GHz. It allows compensation for high loss devices to achicve a flat, leveled i

output power at the output of a device/cable by increasing the output power at higher A
fregencies. . i |

UNLEVELED Light; Light is on when all or portion of sweep is unleveled,

POWER Display: Provides digital display of power mode to a tenth of a dB ‘and Slope to

0.01 dB. The units for power level are dBm, for power sweep dB/SWP,and for slope it is dB/
GHz.

Figure 3-13. Power Control (83500 series Plug-ing) (1 of 2
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POWER CONTROL (Cont'd)

LIMITATIONS/CONCERNS

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

2. The total combined Slope and Power Sweep range is limited by the dynamic range of
the RF Plug-in ALC loop. -

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

4.  Power Sweep and Slope values may not be negative.

LOCAL FUNCTION PROCEDURE:

Data Forms
Function - Activate Range and
) On/0ff | Knob | Step | Keyboard' | Resoiution
Power Level [POWER LEVEL] X X X Range:
See plug-in
Power Sweep {[POWER SWEEP] X X X ]
- . Resolution:
Slope [SLOPE] X X X See plug-in
Walues must end with terminator (dBm or dB).
REMOTE FUNCTION PROCEDURE:
) Program Code
Mode Function - - -
Prefix Range Resolution Suffix Scale
Power Level PL 10-15 dB '
Sweep On P51 © See DB - dB
25.5dB plug-in DM dBm
. Sweep Off PSO .
Power -
Slope On - SLi
5dB/GHz
Slope Off SLO

Figure 3-13.  Power Control (83500 series Plug-ins) (2 of 2)
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Model §350B

Operating Information

SIGNAL CONTROL
DESCRIPTION

This function block controls the signal purity and switches the signal RF off or on. The CW
Filter,

» When enabled, reduces the oscillator tuning voltage noise and hence Residua] FM.
Filter is inactive in sweep modes.

PANEL LAYOUT

[ RF CW FILTER ’

~———— DN/ OFF

FUNCTIONS/INDICATORS

RF ON/OFF: This function switches RF power on (light on) or off (>30dB attenuatioil).

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

LIMITATIONS/CONCERNS

1. CW filter cannot be enabled during sweeps.

LOCAL FUNCTION PROCEDURE:

. . Data Forms

Funstion Activate On/0ff ~ | Knob Step Keyhoard
RF Power [RF] X

CWFilter | [CWFILTER] X

REMOTE FUNCTION PROCEDURE:

. Pragram Code .
Mode . Function -
. Prefix
RF Power On RF1
Power Off RFO
. Filter On FI1
CW Filter Filter Off FI0

Figure 3-14.  Signal Control (83500 series Dplug-ins)




Operating Information Model 835 .‘ _

ALC MODE
DESCRIPTION
This functional block controls all Automatic Leveling Control (ALC) functions of the out-
put power. Several modes of ALC can be selected, these are Internal, Externa) via a Crystal/
Detector, or external via a Power Meter.

PANEL LAYOUT

ALC MODE
INT EXT MTR

OUTRUT -
FREQ INPUT
CAL CAL
© ©
. RF / \—— ex7/mTR ALc —

FUNCTIONS/INDICATORS

INTERNAL ALC: This selects the internal crystal detector/coupler for léveling the output
power at the front panel output connector. ‘

EXTEI#NKAL ALC: This selects the extefnal crystal detector for leveling with the detector
output applied to the front panel External ALC BNC input connector.

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

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

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

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

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

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

- Figure 3-15. ALC Mode (1 of 2)
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LOCAL FUNCTION PROCEDURE:

ALC MODE (Cont'd)

Funct Activat Data Forms
unction cilvate -
] On/0if Knob ™ | Step Keyboard
Internal
Leveling [INT} X
External
Leveling [EXT] X
Power Meter
Leveling [MTR] X
‘Each mode disables all other appropriate modes.
REMOTE FUNCTION PROCEDURE:
. Program Code
Mode Function -
' Prefix'
INTERNAL Al
ALC Leveling External Crystal A2
External Power Meter A3

'Mode disables all other possible modes.

Figure 3-15. ALC Mode (83500 series plug-ins) (20f2)
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CRYSTAL MARKER FREQUENCY
DESCRIPTION

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

PANEL LAYOUT

MARKER FREG MHz

EXT .

AMPTD INTENS
MKR 'MKR MKR

4»

- FUNCTIONS/INDICATORS

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

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

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

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

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

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

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

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

Figure 3-16.  Crystal Marker Frequency (8_3500 series plug-ins) (1 of 2)
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CRYSTAL MARKER FREQUENCY {Cont’'d)

LIMITATIONS/CONCERNS

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

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

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

LOCAL FUNCTION PROCEDURE:

Functi Activat Data Forms
unctrion clivate

: On/0ff Knob Step Keyhoard
1 MHz Marker [11 X
10 MHz Marker [10] X
50 MHz Marker [50] X

External [EXT] X

Amplitude

Markers [AMPTD MKR] X

Intensity )

Markers [INTENS MKR] X

REMOTE FUNCTION PROCEDURE:

'Mode disables the previous mode.

_ Program Code k
Mode Function -
Prefix
1MHz cl1
Crystal Marker 10 MHz! 2
Frequency S0 MHz' . C3
External Input' C4
Amplitnde MKR On | CAl
Amplitude MKR Off CAD
Crystal Marker
Intensity MKR On CI1
Intensity MKR Off CIO

Figure 3-16.  Crystal Marker Frequency (83500 series plug-ins) (2 of 2)
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HP-1B ONLY FUNCTIONS
DESCRIPTION |

and enable some special functions to 1mMprove HP-IB operation.
|DES|GNED FOFl.I
SYSTEMS

FUNCTIONS

jndependent of the functions selected and the Plug-in used-

The Output Learn String function learns the present sweeper settings
storage register settings, sequentially recall each storage register and the

sweeper settings. Likewise

8350B and stored 1n an ASCTI character data string the Micro Learn

Plug-in used.

In this mode the 83508 numeric displays ar¢ blanked and the Micro Learn String bytes are
used to pre-load the appropriate internal DAC’s. For proper operation the
the CW mode and the Plug-in CW Filter capacitor should be off. Since the

ing overrides the present values of the 8350B when it is input, do not program any functions

This section describes functions which are only accessible via the HP-1B. These functions
allow the HP-1B user 0 learn about the present instrument state, setup the instrument state,

. INPUT/OUTPUT LEARN STRING: A string of 90 bytes of binary data
describes the present instrument state (does not include the storage registers) of the 83508
and 83500 Series Plug-in. This information js packed and encoded for minimal storage
requirements thereby making data analysis difficult. If data analysis is 1

only. To learn the
q learn the present
" 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 § bytes of binary data that com-
pletely describes the present CW Frequency, Vernier, SWeep Output voltage, and Power
Level of the 8350B and 83500 Series Plug-in. This information is packed and encoded for
minimal storage requirements thereby making data analysis difficult. When output from the

1 String can later be
input to the 23508 to restore the instrument state for rapid CW frequency pro
length of the Micro Learn String is fixed, independent of the functions selected and the

that completely

ecessary, use the
Output Mode String and Output Interrogated Parameter functions instead. When output
from the 83508 and stored in an ASCII character data string, the Learn String can later be

input to the 23508 to restore that instrument state. The length of the Learn String 18 fixed,

gramming The

2350B must bein
Micro Learn Str-

while in this mode. 1f a function is programmed one of two things may occur: 1) the 8350B

may exit the Input Micro Learn String mode with the previous sweepel settings restored, of
2) the 8350B may interpret the program codes as another Micro Learn String and cause the
_instrument to enter 2 non-predicatable state. The only function that is yalid for execution

while the Micro Learn String 18 in effect is the Network Analyzer Trigge

To output the Micro Learn String: 1) program the desired CW frequency,

«OX" code, then 3) read the 8 byte sirng

r function.

2) program the

Figure 3-17. HP-IB Only Functions (1of9
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HP-IB ONLY FUNCTIONS (Cont'd)

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

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

function. The length of the Mode String is fixed, independent of the functions selected and
the Plug-in used.

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

OUTPUT ACTIVE PARAMETER: The 8350B outputs the numeric value of the parameter:

that is presently active, Le., 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.

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

SERVICE REQUEST MASK: This determines which bits within the 8350B Status Byte
(byte #1) can cause the 8350B to send a Request Service (RQS) Message to the HP-IB con-
troller. The Status Byte Mask is a one 8-bit byte value where with each bit position cor-
responds to the same bit position as in the 83508 Status Byte. If a bit in the Status Mask byte
is set (logical ‘I’) then this condition is enabled for RQS 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 RQS bit); the first and second
extended status bytes can be masked the same way as the status byte. The default at power
on is a Status Mask Byte of ‘00000000’ or decimal 0 and Extended Status Byte Mask value of

‘11111111 or decimal 255. The Request Masks are reset to the default value at power on only

and are not affected by an Instrument Preset.

Figure 3-17. HP-IB Only Functions (2 of 9
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HP-1B ONLY FUNCTIONS (Cont'd)

Status Byte Information Table

STATUS BYTE {#1)
BIT# 7 6 5 4 3 2 1 0
DECIMAL
VALUE 128 64 32 16 8 .4 2 1 )
FUNCTION | NA | REQUEST | SRQon SRQon | N/A | SRQon NJA | SRQon
SERVICE Syntax | Endof Change in Front Panel
(RQS) Error Sweep Extended Key
Status Byte Pressed
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 NfA NIA NIA N/A | Self Test,
Failure Unleveled Failurefon Failed
SECOND EXTENDED STATUS BYTE (#3)
BIT# 7 6 5 4 3 | 2 1 1 0
DECIMAL ) ! .
VALUE 128 - | ‘64 32 16 8 4 2 1
FUNCTION N/A NIA NFA NIA NJA N/A NfA SRQon
‘ Numeric
Parameter
Altered to
Default
Value

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

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

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

NETWORK ANALYZER TRIGGER (8410B): This causes an external trigger pulse to be
generated for the HP 8410B Microwave Network Analyzer to re-phase lock on the present
RF signal. This is used to insure proper HP-IB operation in stepped CW frequency sweeps
to guarantee that the 8410B is phase-locked at the proper RF frequency after CW settling.

Figure 3-17.  HP-IB Only Functions (3 of 9)
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HP-1B ONLY FUNCTIONS (Cont'd)

RESET SWEEP: This aborts the present single sweep that is in progress and resets the
sweep so that it can be triggered again. This function is enabled only if the 8350B is in the

Single Sweep Trigger mode and has the same effect as programming a single sweep trigger
("4

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

DISPLAY UPDATE ON/OFF: This selects whether or not the 8350B updates its numeric
displays upon further programming of any parameter with a numeric value, The function

réduces the .amount of time involved in programming the 8350B numerically related

parameters (ie. CW Frequency) and aids in producing faster stepped CW frequency sweeps.

The default at power on and Instrument Preset is the Display Update On state. When in the _

Display Update Off state, the 8350B numeric displays will be blanked.

FM SENSITIVITY (83500 Series Plug-ins Only): This selects the External FM Input
sensitivity of —20 MHz per volt or —6 MKz per volt. 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.

LIMITATIONS/CONCERNS

1. When using the Micro Learn String (both Input and Output), the 8350B must be in the

CW mode and the Plug-in CW Filter capacitor should be off,

2. You must exit the Input Micro Learn String mode with the “M0” code only. The

numeric displays will still be blanked until the appropriate functions are re-activated,

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

4. The valid functions for the OQutput 'Interrogated Parameter are: FA, CW, CF, DF, FB,
VR, SHVR, M1, M2, M3, M4, MS5, SHMLI, SF, SM, ST, PL, PS, SL, and SP.

5. The Request Mask byte value is reset only when another value is programmed is

unaffected by Instrument Preset.

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

Figure3-17.  HP-IB Only Functions (4 of 9
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OQUTPUT
LEARN oL 00 bytes [EOT]
Learn STRING
String INPUT
LEARN L 90 bytes
STRING , |

HP-1B ONLY FUNCTIONS (Cont’d}

7. The Output Learn String, Output Micro Learn String, Qutput Mode String, and Output
. Status functions send a Data message consisting of a string of 8-bit binary bytes
terminated using the bus END command (EOI and ATN true) with the last byte. The
Qutput 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***bl [EOT}

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

‘Where the character 'ty indicates an 8-bit binary byte and ‘d indicates a decimal digit
(0 through 9). Note that the binary output format could have bytes that may be
misinterpreted as Carriage Returns and/or Line Feeds so the user should use the bus
END command 1LEOI and ATN true).

' REMOTE FUNCTION PROCEDURE:

m 33508 Output Response
i | aa | To
DISPLAY
Update ‘
On/Off DISPLAY
R T L B P
Senstiy | -GMBe/y 2 S

OUTPUT ‘
Micro MICRO LEARN oX 8 bytes [EOT)
Learn STRING

String INPUT
MICRO LEARN 1X
STRING

8 bytes

50

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

Made Function : Input 83508 Output Response Notes
Prefix Data To Input
' OUTPUT
gfgi; MTODE oM 8 bytes [EOT]
' STRING
'Valid Functions: FA,
, CW, CE; DE, FB, M1,
OUTPUT op | (Function #d.dddddE = dd M2, M3, M4, M5,
PARAMETER Prefix) [CR/LF] VR, SHVR, SHMI,
§S, ST, SM, PL, PS,
SL, SP, SHFA, SHFB
Output
Interrogated | QUTPUT HARMONIC
Parameter | NUMBER OH dd [CR/LF]
OUTPUT SOFTWARE
REVISION NUMBER | oI gsgfiglffg}
(OUTPUT IDENTITY) ’
Qutput OUTPUT oA +d.dddddE + dd
Parameter | ACTIVE [CR/LF]
OUTPUT
0s 3 bytes [EOT]
Status STATUS
Bytes
g%f.ﬁl}s CS Clears ail 3 Status Bytes
REQUEST STATUS -
BYTE MASK - RM | 1byte
REQUEST
Request EXTENDED STATUS RE 1byte
Status BYTE MASK '
Bytes
REQUEST SECOND
EXTENDED STATUS R2 1byte
BYTE MASK
Reset RESET RS .
Sweep SWEEP
Take TAKE TS
-Sweep SWEEP
NETWORK
Trigger ANALYZER NT
TRIGGER (8410B)

Figure 3-17. HP-IB Only Functions (6 of 9)7
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NOTE: In all bit number references mentioned. below,

cant bit and bit 7 is

Numeric
Byte Value

the most significant bit.
in bytes 1 and 2 the numeric v

BYTE 1

Front Pane! Key Codes

0-9

Backspace
Step Up

Step Down
Marker to CF

Permanent Marker Sweep

Instrument Preset
Single Sweep

(Reserved for future use)

Not Assigned
Any other key

NG DEFINITION

alue of the entire byte indicates function.

pit 0 is the least signifi-

Numeric
Byte Value

52

BYTE 2
Active Function Code

Save

Recall

Alt

Power Level
Sweep Time

Stop

Marker 1

Marker 2

Marker 3

Marker 4

Marker 5

HP-1B Address
Manual frequency
Freq. Offset
Freq. Multiplier
RF Slope
Number of steps
ALC

Afttenuator

Qweep Time Limit
Vernier

RF Offset

Step Size (freg. or power)

-Hex Entry Address

Hex Eniry Data
Key Test
Unassigned

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

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

represents the Active Marker. Bits 3, 4, and 5 contain 2 binary number that rep-
resents the last Active Marker. Bits 6 and 7 are not used.

Bits

Definition

0-2
3-5

6,7

. Active Marker

(Binary number corresponds to marker number)
Last Active Marker

(Binary number corresponds to marker number)
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.

(==
—

Definition

I S = BV I SN VA I

Marker Sweep
Marker 1

2

3

4

5
Counted Markers
Marker Delta Mode

BYTE 5

Byte 5 is separated inte 3 functional parts. Bits 0 and 1 contain 2 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

2-4

5-7

Sweep Trigger
0 Internal Free Run
1 Line
2 External

Sweep Source

Continuous Analog Sweep (‘“Time”’)
Single Analog Sweep

Manual

External Sweep Input

Continuous Step Sweep

Single Step Sweep

R N S L=

Sweep Mode
0 Start/Stop
! CF/DF
2 SweptCW
1w

Figure 3-17.  HP-IB Only Functions (8 of 9)
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Each of the hits that make up byte 6 independently' represents he status of the
function fisted. A logic one in any bit represents active functim.

Amplitude Markers
Display Blanking
RF Blanking

Sqr. Wave Mod.
Entry and RPG
Save Lock

Alt. Sweep Mode
Keyboard Shifted

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

Definition/ Function

ALC Leveling Mode
0 Internal
1 External
9 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 netion.

bit indicates active fu

Ktal Amplitude Markers
¥tal Intensity Markers
Phase Lock
Pulse. Modulation

. Frequency Modulation
Amplitude Modulation
YTM Peaking

' Penlift at Bandcross

Figure 3-17. HP-IB Only Funtions (9 of 9
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Model 8350B : Local Operation

LOCAL OPERATION

INTRODUCTION

This Local Operation handbook provides information on the local use {non HP-IB)} of the
8350B Sweep Oscillator with 83500 series Plug-ins. Throughout this handbook are blocks of
example procedures on implementing some of the information. The front panel controls are

divided into function groups. These groups and other information topics are arranged in the
- following sequence:

GETTING STARTED

GETTING STARTED — Brief example of control usage.
fNSTRUMENT PRESET — Error codes and preset conditions.
DATA ENTRY — Numeric, step, units, and shift keys.
FREQUENCY — Mode selection, vernier and offset.
FREQUENCY/TIME — Markers and sweep control.
SAVEn/RECALL0/ALTn — Storage Registers, Step Up Advance.
DISPLAY FUNCTION — Blanking, Modulation, and Sweep Out/In.
83500 SERIES PLUG-INS — Power, signal, and crystal markers,
USE WITH SPECIFIC MEASUREMENT EQUIPMENT:

HP 8756A Scalar Network Analyzer

HP 87558 Frequency Response Test Set

HP 8410B Network Analyzer

HP 7010B and other X-Y Recorders

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

APPENDIX 3 — Summary of Sweep Oscillator front panel controls with fold-out front
panel drawing, : :

NOTE

If a 86200 series RF Plug-in and 11869A Adapter are used,
the Plug-in coding on the adapter must be set properly to get
the correct frequency display.

When the 8350B INSTR PRESET key is pressed the front panel of the 8350B is set to the
following pre-determined state: The RF output is swept over the full frequency range of the
Plug-in at the maximum specified leveled output power, minimum sweep time for the RF
Plug-in installed, and the internal square wave amnlitude modnlatinn ic nff
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Example:
8350B with 83525A 0.01-8.4 GHz Plug-in
To change from the INSTR PRESET state to 4.2 to 6.2 GHz sweep (in START/STOP mode),

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

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

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

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

4. Press [L]7 MOD] key to activate the internal 27.8 KHz square wave modulation. The
lamp in the center of the key will be on.

5. Press the [POWER LEVEL] key, then turn the Plug-in POWER control until the dis-
play reads +4.5 dBm.

o

)]

—

wwrar

INSTRUMENT PRESET _
This condition occurs when the INSTR PRESET key is pressed.

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

E00] Plug-in interface failure. Check Plug-in.
E002 Sweep voltage DAC/Marker voltage DAC fajlure
E003 Tuning voltage DAC/Marker voltage DAC failure

Figure 1. Instrument Preset Key (1 of 2)
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E004 Power supply failure
E005 Instrument interface bus failure
E006 Front panel bus failure
E007 ROM failure
. E008 ROM failure
E009 ROM failure
E010 . ROM failure
EO011 RAM failure
EO012 . RAM failure
EO13 RAM failure
E014 RAM failure
E015 Microprocessor failure
E016 ' Insufficient cooling. Check air filter and fan.
E030 A SAVEn Command has been attempted when the SAVE-Lock is
engaged.

E050 to E099 Plug-in failure. Refer to appropriate Plug-in manual for troubleshooting
information.

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

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

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

DISPLAY BLANKING: .. on
- SAVE/RECALL: All SAVE registers remain unchanged.
All Other Functions: off

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

RF: on (Selectable by RF Plug-in configuration switch.)
ALC MODE: INT
CRYSTAL MARKERS: off (835224, 83525A/8 only)

All Other Functions; off

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

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

. Number/unit keys

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

Example:
To enter a START frequency of 1.870 GHz:.
Press [START] [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 back-
space key allows the user to alter digits already entered. Holding down the Backspace key
causes it to repeat.

Step UP and Step DOWN keys

These keys increment or decrement the active function (including memory registers) by the
STEP SIZE or preset amount. By holding either key down the 8350B will continue to step 1

Figure 2. Data Entry (1 of 2)



Model 83508 ' " Local Operation

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

STEP SIZE

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

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

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

SHIFT key (BLUE)

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

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

To turn off all 5 frequency markers at once:
Press [SHIFT] [OFF]; thiis activates the (markers) ALL OFF command.

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

NOTE

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

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

START/STOP

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

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

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

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

CF/AF

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

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

- CW

When the CW function is activated the 8350B outputs a constant frequency. The value of the
CW frequency is displayed 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 volt tamp 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. ﬂ

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

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

FREQUENCY VERNIER

The effective center frequency of any mode (CW or swept) may be adjusted with high resolu-
tion up to £0.05% of the frequency band being used with the vernier. Pressing the
VERNIER key activates the 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 frequen-
cies and the *# 0” lamp will be lit.

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

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

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

5. ZEROING VERNIER. To set the vernier to zero, press [VERNIER] f0] [MHZ/ms]
and the"#0” lamp will turn off. :

P

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 FREQUENCY 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” lamip
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] [MHZ].
OVERRANGE

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

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

Figure 3. Frequency Controls (2 of 2)
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FREO.UENCY/TIME

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

© SWEEP

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

TIME. When the TIME key is pressed the output is swept at the user-specified or default
rate. If the time key is 1it but the display reads GHz/MHz or is blank, press the TIME key
again and the display will read seconds.-The mainframe can allow sweep t1mes from 100
seconds to 0.01 second although the minimum SWeep time is dependent on the Plug-in being
used and the bandwidth being swepl

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

MANUAL SWEEP(MAN}. FREQUENCY/TIME display will read GHz/MHZ. By using
the FREQUENCY/TIME control, step keys Of number/units keyboard, it is possible to -

manually sweep the frequency Iange with the display indicating the present output
frequency.

EXTERNAL SWEEP(EXT). The 8350B can be swept via an external voltage. Apply 0 to 10
volts into the sweep output/input (use BNC connector on front ot rear panel) with OV input
corresponding t0 the lower frequency limit of the sweep 1ange and 10V corresponding t0 the
upper limit. DC sweep input voltages will cause CW f{requency outputs. Markers and blank-
ing outputs are disabled when in external sweep mode.

SWEEP TRIGGER

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

INT. Sweep triggered internally, free running

LINE.  Sweep triggered by power line frequency.

Figure 4. Frequency/Time Controls (1 of 3)
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ei,) EXT. The sweep can be triggered externally by applying a positive going signal from 0 to 2
volts minimum, +20volts maximum. The trigger signal must be wider than 0.5 microsecond
at less than a 1 MHz repetition rate.

SINGLE. This key selects single sweep mode and aborts present sweep when first pressed.
Subsequent keying will trigger or abort single sweeps at current sweep time.

MARKERS

Any or all of the five markers (M1 through M5) may be enabled by pressing the marker key
. corresponding to the marker desired. When a marker is activated it is set to its last active fre-
quency unless INSTRUMENT PRESET has been activated in which case the marker will
be set to center of the present sweep. A marker can be in one of three states:

® ACTIVE — Lamp in center of key flashing.

¢ ON — Lamp on.

® OFF — Lamp off.
The five mainframe markers are available 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 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 altered. Pressing any
marker key makes that marker “active”.

® When a marker is active the keyboard, FREQUENCY/TIME control knob, step keys,
— or DATA ENTRY Keyboard can be used to modify its value. The value of the active
marker in GHz/MHz is displayed.

® By pressing OFF, the active marker only will be turned off, If mﬁltiple markers are on,
the remaining lamps will remain lit although the display will go blank

® A marker may be initially activated or returned to active state by pressing the corres-
ponding marker key.

® All markers may be turned off simultancously by pressing
[SHIFT] [OFF].

Example:

To activate Marker “3™
Press [M3]. (Note M3 lamp flashing other lamps off)

To activate Marker “5™: '
Press:[M5]. (Note M5 lamp flashing, M3 lamp on and other lamps off))

Figure 4. Frequency/Time Controls (2 of 3)
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MKR (Marker) SWEEP. In this mode the RF output is swept between markers Ml and
M2. The lamp over the key will be on. Marker 1 must be less than or equal to Marker 2 in
frequency (if M1 is greater than M2 the values of Ml and M2 are permanently
interchanged). By varying the active marker (1 or 2) or by turning the START/STOP con-
trols the sweep limits can be altered. When both M1 and M2 are not on, the sweep occurs
between the most recent values of M1 and M2. To exit this mode press - :

[MKR SWEEP] and the lamp over the key will go out. Pressing [SHIFT] [MKR SWEEP]
causes the values of ‘Ml and M2 to become the START/STOP frequency values
permanently.

MARKER-TO-CENTER FREQUENCY (MKR—CF). When this key is pressed the frequency
of the active marker becomes the center frequency of the swept output. The frequency span
remains unchanged if it is within the frequency limits of the Plug-in. If the original frequency
span exceeds the Plug-in limits frequency span will be reduced to retain symmetry.

MKR A. This function allows the frequency difference between any markers to be displayed
and the trace between them intensified (if intensity markers are selected).

"1.  Press [SHIFT] [M1] the displéy shows the frequency difference between the currently
active marker and the one that was previously active.

2. The FREQUENCY/TIME contfol, DATA ENTRY keyboard, or step keys can change the
active marker value. :

3. To exit MKR A mode press [OFF].

Example:
1. Press [M4] and set frequency via DATA ENTRY or Control Knob to 2 GHz.
2. Press [M2] and set frequency via DATA ENTRY or Control Knob to 2.4 GHz.

3. Press[SHIFT][MKR A} (Note Frequency/Time display reads difference between
marker 4 and markér 2, 400 MHz). .

_ Figure 4. Frequency/Time Controls (3 of 3)
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The 8350B is equipped with memory registers which allow up to nine complete front panel
settings (frequency range, markers, power level, etc)) to be stored and later recalled. Instru-
ment settings are stored in memory locations 1 through 9 by pressing [SAVEnN] and 1,.. ., or
9. To recall a stored instrument setting press [RECALLn] and 1, . . ., or 9. The STEP keys
may be used to step through the stored registers. The instrument settings stored in memory
may be recalled remotely in sequence by using the Step Up Advance on pin 22 of the Aux-
iliary Program connector on the rear panel of the 8350B. A contact closure to ground or
logic 0 is used to implement this function. '

SAVE REGISTER LOCK:

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

ALTn

ALTn causes the 8350B to alternate between the current instrument state and the setting
stored in memory location n (where n=1, ... ,9) on sucessive sweeps. When the 8350B is in
this mode the lamp will be on and the SAVE and RECALL keys disabled. To exit from the
ALTn mode press the key again, the lamp will turn off and the SAVE/RECALL keys will
become operational. When using the 83508 with an FIP Swept Amplitude Analyzer, channel
1 displays the current instrument state and channel 2 displays the stored setting (provided
the 8350B ALT SWP INTERFACE cable is connected to the analyzer).

Figure 5. Save n, Recall n, and ALT n Keys
11
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DISPLAY FUNCTIONS FOR ANALYZER INTERFACE

AMPT MKR, DSPL BLANK, RF BLANK. (Function in effect when lamp in center of key is
Lit) ‘ ‘

DSPL BLANK ON/OFF. Blanks the display during the retrace via the POS Z BLANK or
NEG Z BLANK outputs.

RF. BLANK ON/OFF. Blanks (turns off) the RF power during the retrace.

L MOD ON/OFF. Activates the internal 27.8 KHz square wave amplitude modulation
of the RF output. This feature makes the 8350B directly compatible with the HP 8756 and
the HP 8755 Scalar Network Analyzers. The 8350B may be modified via an internal jumper
to provide 1000 Hz square wave amplitude modulation for instruments like the HP 415E
SWR Meter (refer to the Operating and Service Manual Section 5).

SWP (Sweep) OUTPUT/SWP (Sweep) INPUT (BNC connection}..

SWP (Sweep) OUTPUT. Supplies a 0 to 10 Volt signal when 8350B is in MAN or TIME
sweep mode. 0V output is at the start frequency of sweep, 10V output is at the stop frequency.
of sweep. In CW mode the output is a dc voltage proportional to the percent of the band.
This can be used to drive the X-axis on a CRT or X-Y recorder.

SWP (Sweep) INPUT. Used when in EXT sweep mode. Supplying a dc voltage will tune the
RF where 0 volts tunes to the lower frequency of the set sweep and 10 volts tunes to the
upper frequency. The input can be a ramp for a swept output or DC for a CW frequency.The
display and RF blanking must be off when externally sweeping.

DISPLAY FUNCTIONS FOR FREQUENCY MULTIPLIER OR UP-CONVERTER
INTERFACE

Two SHIFT functions located in the Frequency section of the front panel allow the actual
RF output frequencies to be displayed when a frequency multiplier or frequency up-
converter is used. ' '

DISPLAY MULTIPLIER. This function is activated by pressing [SHIFT] [START] [n]
[GHz]. The possible values for “n” range from 0 to +99 allowing the appropriate integer
multiplier to be entered. This integer (n) multiplier (typically 2 or 3) does not affect the RF
output of the 8350B but simply allows the Frequency LED displays to automatically show
the final RF output when a frequency multiplier is used.

DISPLAY OFFSET. This function is activated By pressing [SHIFT] [STOP] [n] [GHz].
The possible values for “n” range from 0 to +999 GHz enabling an appropriate Frequency
LED display offset to be entered. This display offset does not affect the 8350B RF output but
only allows the Frequency LED displays to automatically show the final RF output when a
frequency up-converter is used.

12

Figure 6. Display Function Keys .
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83500 SERIES PLUG-IN

Power Control

POWER LEVEL. When the POWER LEVEL key is pressed, the Plug-in display indicates
the RF output power. The output power may be varied using the POWER control knob,
keyboard or step keys. Note that the internal leveling must be on and the unleveled light cut
for calibrated output power. See Plug-in manual for Plug-in calibrated range. ALC dynamic
range depends on Plug-in installed and its options, if any.

SLOPE. Compensates for high frequency power losses in external RF cables by increasing
power at higher frequencies. This compensation provides a flat RF signal output at the end
of a cable or test set. Press [SLOPE] and the display will indicate dB/GHz of compensation
desired, Use the POWER control knob, keyboard or step keys to enter the amount of slope.
Press [SLOPE] again to remove all compensation.

POWER SWEEP. This function enables the output power to be swept up. The maximum
calibrated power sweep range depends on Plug-in installed. Note that when using Plug-ins
withe Option 002 Step Attenuator, the power cannot be swept across the internal attenuator
switch points. The procedure for performing a power sweep 1is:

1. After selecting the output frequency (sweep range or “swept” CW mode) use the
POWER LEVEL key to set the starting value for the power sweep.

2. Press the [POWER SWEEP] key, the display will now read the dB/SWEEP. By using
the POWER control knob, keyboard or step keys set the desired sweep range. The
original power setting becomes the lower limit of the Power Sweep. The lower limit plus

the entered sweep value is the upper sweep limit. Press the [POWER SWEEP] key
again to turn the power sweep off. -

Figure 7. Plug-in Controls (1 of 2)



Local Operation _ Model 83508

Signal Control
RF ON/OFF. Turns the RF power on and off.

. CW FILTER ON/OFF. When on, this filters the internal oscillator's tuning voltage to pro-
vide a more stable CW output. During swept operation this filter is always disabled.

ALC (Automatic Level Control) Mode: INT, EXT, MTR

INT. Provides internal leveling of output power at the output connector. The 83500 series
Plug-in must be on INT leveling for calibrated output power.

EXT. This setting is used when leveling with an external crystal/diode detector. The front
panel EXT ALC input accepts negative voltages in the —25 to —250 millivolt range
(typically).

MTR. Used when leveling output power with an HP 432A,/B/C Power Meter.

CAL. Adjusts the ALC gain so the display can be calibrated by an external power meter
or detector. ‘

CRYSTAL MARKERS (83522A, 83525A/B Plug-ins only)

50, 10, and 1 MHz crystal frequency marker combs are available. The 50 and 10 MHz are
available in band 0 while the | MHz markers are available under 1 GHz.

AMPTD/INTENS. The markers can be set to be amplitude dips (on the RF output) and/or
intensified spots (on the Z-axis of the CRT) or both. They are independent of the mainframe
markers. ’

EXT (External Marker). An external frequency marker can be input through the rear
panel of the Plug-in. The marker appears when the RF output frequency equals the marker
frequency. The external marker input power should be between —10 dBm and —10 dBm.

MKR Lamp. When the 8350B is in CW or manual/ external sweep ‘mode the MKR Lamp -
will light when the CW frequency is at a marker frequency. Useful when an accurate CW
frequency reference is desired and to calibrate Plug-ins.

RF OUTPUT CONNECTOR

Type N female. The 83570A 18 to 26.5 GHz Plug-in is equipped with a WR-42 waveguide
output connector.

Figure 7. Plug-in Controls (2 of 2)
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Figure 8. 87564 Scalar Network Analyzer
INTERFACING THE 8350B WITH SPECIFIC MEASUREMENT EQUIPMENT
8756A SCALAR NETWORK ANALYZER

The 8756A is used for scalar transmission and reflection measurements, with 60 dB of

dynamic range for ratio measurements, and absolute power measurement from —50 dBm to
+10 dBm.

_The 8350B has the following features designed for use with the 8756A Scalar Network
Analyzer.

. RF Square-wave Modulation. By engaging the LI"MOD key an ihternaliy generated
squarewave modulation of the RF output is available thus eliminating the need for external
modulating equipment. A jumper internal to the 8350B enables the square wave modulation

frequency to be changed to 1| KHz (see section 5 of the Operating and Service manual for
details).

Alternate Sweep Function. The ALTn function of the 83508 allows two different fre-
quency and power settings to be $wept on successive sweeps. The front panel setting and the
setting stored in a memory register location n (n=1, . .. .9) can be selected for alternate
sweeps. See Figure 9 for a sweep display of the ALTn function when used with a bandpass
response at different resolutions and offsets.

15
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Figure 9. Alternate Sweep Function Display'
Some other features enhancing the convenience and versatility of the 8756A are:

Marker A. The MKR A function reduces the trace intensity between the Active and the
previously Active Markers.

Power Sweep. The RF output power may be ramped up when the sweeper is in the swept
or “swept” CW mode by using the POWER SWEEP function. See Figure 10 for a gain com-
pression display using power sweep.

Save and Recall. This function allows the storage and recall of nine complete
instrument settings.

18
ST
-16 AMPLIFIER
GAIN=15dB
i 15 . ' 1 |i -
(dB) SWEEP

13
12
N
10 ' 1

2 4 6 8 10 12 14 16 18 20
POWER-IN {dBm)

Figure 10. Gain Compression Display

Figure 11 outlines the general procedure used in making a scalar transmission and reflec-
tion measurement. The 11692D Dual-Directional Coupler is used in the example but if an
11666A Reflectometer Bridge, a 85020A/B. or a 85021 A/B Directional Bridge is available, it
may be used instead of the Coupler and two detectors. -

For ﬁore information and additional features of the 8756A. with the 8350B. refer to the
Operating Section of the 8756A Operating and Service Manual
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Example:

. Connect the equipment as shown in the diagram below. Initially. the 8350B should be
set by pressing [PRESET] on the 8756A. The sweep time will be set to 150 ms, the 83508
internal square wave modulation and the 8350B INSTR PRESET will be activated.

HP-18
87564
8350B SWEEP 83500 8756A SCALAR SYSTEM
OSCILLATOR ¥ SERJES PLUG-IN NETWORK ANALYZER ¥ INTERFACE
STOP SWEEP -
- bl [ R = R o ] cooo
POS Z BLANK g @0 03333
- . g 0O: .0 gpoonog
g B0 gggg
2 oorie g
SWP DUTI RF QUTPUT
11664A
D.ULT.
11664 A
JJJNmBENT OUTPUT
| _) 116920 COAXIAL
' } | DUAL DIRECTIONAL COUPLER
ll_IlNPUT REFLECTED
11664A

Notes on connections:
® Either the front or rear panel SWEEP QUT/IN may be used.

® When in ALTn mode both channels 1 and 2 (on 8756A) must be on and
- receiving inputs.

2. Turn off channel | on the 8756A by pressmg [SHIFT] [MEAS RATIO]. Set the 8350B

controls as desired. On channel 2 set the function. dB/DIV and Offset deS1red for view-
ing the current sweep setting.

3. Set the 8350B controls as.desired then store the current 8350B sweep setting in any
available memory location. Then turn off channel 2 of the 8756A by pressing the
[SHIFT} [MEAS RATIO] pushbuttons.

4. On Channel | of the 8756A. set the function, dB/DIV and Offset as desired. Set 8350B
controls as desired.

5. Turn on channel 2. Press [ALTn] [n] and the 8350B will alternate between the two set-
tings on successive sweeps.

Channel | now displays the response due :(o the current front panel setting while channel 2
displays the response to the setting stored in memory location n. The front panel controls of
the 8350B are enabled and the current sweep setting may be altered if necessary.

Figure 11, Typical Test Setup Using 87564
17
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18

Figure 12.  Frequency Response Test Set
87558 FREQUENCY RESPONSE TEST SET
The 87558 consist of:
e  §755C Swept Amplitude Analyzer
® 82T Oscilloscope
® 11664A Detectors (3 each)
® 8750A Storage-Normalizer

The 87558 is used for scalar transmission and reflection measurements requiring up to 60
dB of dynamic range and for absolute power measurement from —50 dBm to +10 dBm.

The 83508 has the foilowing featﬁres designed specifically for use with the 87558 Frequency
Response Test Set:

RF Square-wave Modulation. By engaging the ([TMOD key an internally generated
squarewave modulation of the RF output is available thus climinating the need for external
modulating equipment. A jumper internal to the 8350B enables the square wave modulation

frequency to be changed to 1 KHz (see section 5 of the Operating and Service manual for
details). '

Alternate Sweep Function. The ALTn function of the 8350B allows two different fre-
quency and power settings to be swept on successive sweeps. The front panel setting and the
setting stored in a memory register location n (n=1, . .. ,9) can be selected for alternate
sweeps. The Alternate Sweep Function will not work properly with the 8755A or 8755B. See
Figure 13 for a sweep display of the ALTn function when used with a bandpass responsc at
different resolutions and offsets.

Model 8350B
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Figure 13 Alternate Sweep Function Display

Some other features enhancing the convenience and versatility of the 87558 are:

Marker A. The MKR A function increases trace intensity between the Active and the pre-
viously Active markers. The 8750A Storage-Normalizer will need to be in BYPASS mode to
view Z-axis modulation on the oscilloscope.

Power Sweep. The RF output power may be ramped up when the sweeper is in the swept
or “swept” CW mode by using the POWER SWEEP function. See Figure 14 for a gain com-
pression display using power sweep.

Save and Recall. This function allows the storage and recall of nine complete
instrument settings.

18

17

18 AMPLIFIER
. GAIN=15dB
15 e _
GAIN o, POWER

(dB) SWEEP
13

12
11
10

2 4 6 8% 10 12 14 16 18 20
POWER IN (dBm)

Figure 14.  Gain Compression Display

Figure 15 outlines the general procedure used in making a scalar transmission and reflec-
tion measurement. The 11692D Dual-Directional Coupler is used in the example but if an
11666A Reflectometer Bridge is available it may be used instead of the Coupler and two
detectors (8755S Option 002).

To keep the following procedure brief the 8750A will not be used (switched to BYPASS) in

the procedure. The following anomalies exist when using the 8750A with the 8350B Sweep
Oscillator;

® The 8350B DISPL BLANK must be engaged to ensure triggering 8750A updating,

® Intensity markers are changed to amplitude markers. In MKR A mode they appear as a
level shift over the MKR A range. - '
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Local Operation Model 8350B

® If an 8755 channel is switched off the trace goes to the reference line (bottom of
CRT). '

Example:

1. Connect the equipment as shown in the diagram below. Initially, the 8350B should be
set by pressing [INSTR PRESET] [ L[ MOD] (Set to 27.8 KHz) which will set the front
panel instrument state and activate the internal square wave modulation.

83508 SWEEP 23500
OSCILLATOR  SERIES PLUG-IN

18217

ALT SWE OUT I RF DUTPUT
SWR
INTERFACE

AR oo ?EW, OSCILLOSCOPE

: Jo. ager B750A
F55 52 oo BaRE|| ‘wa ame | JOTZEIANE LLLA STORAGE-NORMALIZER
S -D003 oz oapa fy - "

B755C SWEFT Pyinn 1
AMPLITUDE ANALYZER | sren « » -;omt

11664A

1

fa 1R [g ] ALT
swp
0.U.T, INTERFACE

11664A

INCIDENT QUTPUT

116920 COAXIAL
DUAL DIRECTICNAL COUPLER

REFLECTED

11664A

—
-\

Notes on connections:
® Either the front or rear panel SWEEP OUT/IN may be used.

® When in ALTn mode both channels 1 and 2 (on 8755C) must be on and
~ recelving inputs. '

2. Turn off channel 1 on the 8755C by releasing the display pushbutton_.. Set the 8350B
controls as desired and set [ UTMOD] on. On channel 2 set the function, dB/DIV and
Offset desired for viewing the current sweep setting

3. Set the 8350B controls as desired then store the current 8350B sweep setting in any
available memory location. Then turn off channel 2 by releasing its display
pushbuttons.

4. Turn.on Channel 1 of the 8755C and set the function, dB/DIV and Offset as desired.
Set 83508 controls as desired.

5.  Turn on Channel 2. Press [ALTn] [n] and the 8350B will alternate between the two set-
tings on successive sweeps.

Channe! 1 now displays the response due to the current front panel setting while channel 2
displays the response to the setting stored in memory location n. The front panel controls of
the 8350B are enabled and the current sweep setting may be altered if necessary.

Figure 15.  Typical Test Setup Using 87355
20
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Figure 16. Frequency Response Test Set

8410B NETWORK ANALYZER

The 8350B is compatible with the 8410B Network Analyzer systems and accessories. The
Source Control Cable (HP P/N 08410-60146) synchronizes the two instruments to provide
continuous multi-octave coaxial magnitude and phase measurement capability from 110
MHz to 18 GHz with 65 dB dynamic range. The frequency markers can be displayed in
polar format as intensity dots (Z-axis). Frequency markers derived from crystal oscillators
allow frequency measurements to be made with an accuracy of five parts per million.

Waveguide measurements between 18 and 26.5 GHz can be made with the K8747A
Reflection/Transmission Test Unit which is designed for use with the 8410B. This test sys-
tem utilizes two 8350B Sweep Oscillators and 83570A 18 to 26.5 GHz RF Plug-ins. One
sweeper is used as a local oscillator while the second is used to sweep the desired
frequency range. -

See F1gure 17 for an example measurement set up using the 8410B with a single 8350B and -
' 83500 series Plug-in.

The 8410B FREQ RANGE should be set to AUTO. In addition, the sweep time on the 8350B

should be slow enough and/or sweep range narrow enough to insure phase locking over
entire sweep range.
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84124 )
84108 PHASE-MAGNITUDE 53508 SWEEP 83500
NETWORK ANALYZER DISPLAY OSCILLATOR SERIES PLUG-IN
FRED REF ZAXIS POSZ SLANK (s coo |m—
> BLANK NEGZ BLANK_ E.?é‘gc.%;‘ga 5838 Dgc', Do
> SWP IN SWFIN.’UUT ‘0o =& awn Goasd
SDURCE
| FonTRoL PROGRAMMING & ~ RE DUTPUT
L CONNECTOR
8411A INPUT
I 8411A HARMONIC
: 8418A BA14A FREQUENCY
AUXILIARY POWER SUPPLY POLAR DISPLAY RF INPUT .JL CONVERTER
.W‘BLANKING . ] |
= -
@ e @ * |
- MARKERS |
o[ o . - - ﬁ—L
8743A
REFLECTION/TRANSMISSION
TEST SET
i ey

UNKKDWN D.U.T. l RETURN

Figure 17. 83508 Connections to 8410

Notes on connections:

FREQ REF output of the 83500 or 86200 series Plug-ins provides a 1-volt-per-GHz out-
put so that the 8410B may synchronize with the sweep.

The 8410B display units (8412A, 8414A) require that the NEG Z BLANK from the
8350B be used as the blanking signal.

POS Z BLANK (from the 8350B) line contain the Z-axis markers. This line connects to

the MARKERS input on the 8414A Polar Display and to the Z AXIS input on the
8412A Phase-Magnitude Display.

SWEEP OUT/IN outputs a 0 to +10 volt signal in proportion to the swept or CW fre-
quency output. OV corresponds to the lower frequency sweep limit; +10V to the upper.
Swept RF output causes a ramp voltage out; CW output causes a dc voltage out This
connection is necessary only when using 8412A Phase- Magmtude Display.

8350B/8410B SOURCE CONTROL CABLE. Provides “handshake” 11nes for syn-
chronization between 8350B and 8410B (HP Part No. 0§410-60146).

Model 83508
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XY
The

RECORDERS

8350B is equipped with outputs for controlling X-Y. analog recorders.

Some of the HP X-Y recorders that may be used with the 8350B are:

The

The

7010B/7015B

7035B

7004B/7034A
7044/7045/7046/7047

available/required signals for proper operation with an X-Y recorder are:

X INPUT — Typically SWEEP IN/OUT. Supplied by BNC connector on front or
rear panel

Y INPUT — Y axis voltage. On 87558 Frequency Response Test Set this would be AUX
A for channel 1 or AUX B for channel 2. For 8410B systems, the 8412A. display provides
amplitude and phase outputs.

PEN LIFT — Signal line for controlling remote pen up/down. Pen up is open contact -

or +5 volts. Pen down (current sink) is contact closure to ground or 0 volt. Supplied by
BNC connector on rear panel or pin 10 on 8350B Auxiliary Program Connector.

RECORDER (SERVO) MUTE — 7044/7045/7047 only. Control line that mutes the
power to the recorder servos for 100 ms at bandswitch (when using multi-band Plug-
ins) or designated points. Pin 11 on the 8350B Auxiliary Program Connector.

PEN LIFT REQUEST — Allows a pen lift to be initiated by remote control indepen-
dent of the present pen lift status. Pin 3 on the 83508 Auxiliary Program Connector.

INVERSE PEN LIFT — Inverse function of Pen Lift, pin 23 on 8350B Auxiliary Pro-
gram Connector. '

pen lift control line is assigned to a pin on the Remote Control connector of the X-Y

recorder. For a complete pin assignment listing refer to the Operating Manual for the par-
ticular X-Y recorder being used.

Pen

lift pin location on X-Y recorders:

Recorder Pen Lift Pin No.
7010B/7015B 3
7035B 18
7004B/7034A 18
7044A/45A/47A 1 ,
7046A 34

Local Operation
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43R MICRO ',EEUENCY COUNTER
v ™

195125

— ey — e

HEE CO0 o5 3 |
— ——

~ Figure 18. 53434 Microwave Frequency Counter
5343A FREQUENCY COUNTER

The 5343A Microwave Frequency Counter can be used with the 8350B to measure frequen-
cies in swept mode in addition to normal CW frequency measurements.

During swept operation the 5343A will stop the 8350B sweep and count a selected frequency
parameter such as the START frequency, STOP frequency or any frequency markers in the
sweep range. To accomplish this, the 8350B and 5343A communicate via two signal lines
(Counter Trigger, Stop Sweep on the 8350B and Sweep Interface A and B on the 5343A) that
enable the 8350B to externally trigger the 5343A and then allow the 5343A to stop the sweep
long enough to gate and count the selected frequency parameter. o

See Figure 19 for the test set up.
Measuring CW frequencies
When measuring CW frequencies the CNTR TRIG and STOP SWEEP connections are not

necessary. The 5343A should be in the AUTO mode and the internal square wave modula-
tion on the 8350B must be off. ‘

"Auxiliary Output

The auxiliary output of an RF Plug-in (if available) may be used with the 5343A. When
using the auxiliary output of a multi-band Plug-in such as the 83592A (0.01-20 GHz) the fre-
quency multiplier feature of the 5343A may be used so that the proper RF frequency is
displayed.

Model 8350B
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83508 SWEEP 83500 5343A MICROWAVE
OSCILLATOR  SERIES PLUG-IN FREQUENCY CONVERTER

S ooas| STeR sweEs SWP INTFCB
BE - ——y o

I 00
Qe Q "0 oooso —
""" a ol &5 oooleaol| ., A
Q00 o esa GEFRE |l aoa oo coolaoa :
»+00 OO 2pa @ D000 g nﬂainnﬂ‘ Fa——
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RF INPUT

OUTPUT

RF OUT

QUTPUT

INPUT CGUPLED

DIREGTIONAL COUPLER

Figure 19 53434 Test Setup

Notes on connections:

® A power splitter or directional coupler may be used as long as the input to the 5343A
* does not exceed +7 dBm or go below the minimum sensitivity.

® CNTR TRIG (Counter Triggen): Output for controlling the HP 5343A Microwave Fre-
quency Counter. This allows a frequency count of the selected marker, START or
.STOP frequency of the present sweep. Connects to the SWP INTEC A (sweep interface,

- on the rear panel of the 5343A) to externally trigger the counter.

® STOP SWEEP: Input for stopping the progress of the forward sweep. When connected
to the SWP INTFC B (sweep interface, on the rear panel of the 5343A) the 5343A stops
the sweep long enough for the counter to gate and measure the selected frequency
marker, START or STOP frequency. If the internal modulation on the 8350B is on, it is
momentarily disabled so that the counter may measure the frequency.

To measure a START, STOP, or marker frequency during a sweep:

5343A: Set to AUTO, SWP M and set desired frequency resolution. Set the rear panel
ACQ TIME switch to MED. .

8350B: Select the frequency parameter to be measured by pressing the appropriate key,
START, STOP, or any marker Mn (where n=1, . . . -5) and then press [SHIFT] [M2]

If the sweep setting is changed or it is desired to exit this mode, disable the 5343A by press-
ing [SHIFT] [M3] on the 8350B. front panel.

Example:
To measure the START frequency.

I.  Connect eciuipment as shown in Figure 19. Set the 5343A to AUTO, SWP M and set
desired frequency resolution. '

. 2. Press the 8350B [INSTR PRESET] [START] [SHIFT] [M2] keys. The 5343A will tem-

porarily stop the sweep, measure the frequency and display it at the desired
resolution.
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NOTE

tmprove Frequency Accuracy and Stability With HP 5344A
Source Synchronizer. ‘

The 8350B can be used with the HP 5343A Microwave Frequency Counter and the HP
5344A Source Synchronizer to achieve 1 KHz frequency accuracy with 1Hz frequency
resolution in a CW mode. Analog swept frequency accuracy can also be improved by the
wideband Lock-and-Roll techniques and narrowband (40 MHz) phase-lock sweep
capabilities controlled by the 5344A Source Synchronizer. Added stability is possible by
phase-locking the 83508 RF output to the 10 MHz time-base crystal of the 5343A Counter.
For more information see a HP 53448 Source Synchronizer data sheet or Operating and
Service Manual.

APPENDIX 1 o
REAR PANEL CONNECTIONS.

For a diagram of the rear panel see Figure 20.

POS Z BLANK. Positive Z axis blanking signal. Supplies a rectangular pulse of approx--
imately +5V into 2500 ohms during the retrace and bandswitch points of the RF output.
Also supplies a —4V (—8 volts for active marker) pulse when the RT is coincident with a
marker frequency if intensity markers are selected.

NEG Z BLANK. Negative Z-axis blanking signal. Supplies a negative rectangular pulse
(—5V into 2500 ohms) during the retrace and bandswitch points of the RI output.

PEN LIFT. Output to control the pen lift function of an X-Y recorder. Maximum pen-up
level is +40V and maximum pen-down sink current is 150 mA (at +0.7V).

SWEEP OUT/IN. Wired in parallel with sweep out/in BNC connector on front panel. See

Display Functions Control group for a description.

CNTR TRIG. Counter Trigger (HP 5343A Frequency Counter only). Output for controlling
the external trigger input of the HP 5343 A frequency counter.

STOP SWEEP. Input for stopping the progress of a forward sweep. When input is 0 t0 0.8
volt, sweep is stopped — RF output is a constant CW frequency. Sweep continues when
input voltage returns to greater than 2 volts or open circuit. Usable with the HP 5343A Fre-

quency Counter and CNTR TRIG to select and measure frequency points along the
sweep. '

FM INPUT. Input for frequency modulation or phase lock error signal for the Plug-in. This
input is passed through to the Plug-in and processed by the Plug-in only. See Plug-in
specifications for frequency deviation and sensitivity. '

AM INPUT. Input for external amplitude modulation of the Plug-in. This input is passed
through to the Plug-in. See Plug-in specifications for amplitude input range.

ALT SWP INTERFACE. Connects via cable HP Part No. 8120-3174 to 8755C to provide
Alternate Sweep function.

PROGRAMMING CONNECTOR. See Figure 20 for pin designation.

- Model 8350B
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ALT SWE TEARALE k]

Programming

Connector
PROGRAMMING CONNECTOR
Pin No. Description Pin No. Description
1 . 15 — Marker Pulse (I)
2 - Marker Pulse (O} Request
3 - - Pen Lift Request (I 16 — Retrace ' (8)]
4 — Sweep Alternate {9)] 17 - Alternate Sweep - (O
5 — | Stop Fwd. Sweep (D Enable
Request 18 - Stop Sweep (D
6 +5 Volt (100 ma MAX) [(9)] ¥ Request :
7 - RF Blanking _ Oy | 19 Digital Ground (I70)
8 - RF Blank Request (n 20 — Blanking Pulse o (I
9 - Ext. Trigger (D Request
Input _ 2 - Counter Trigger (O
10 + Pen Lift (O) 22 - Step Up ‘ D
11 - Recorder Mute (0) <22 = Advance '

-12 . — (0) 23 = Inverse Pen Lift , (0)
13 — : 24 + 8410 Ext. {O)
14 - Blanking (O) Trigger

25 —
— Negative Logic (True is logical “9") (I) Input
. + Positive Logic (O) Output

Figure 20, Rear Panel Connections
' 27
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APPENDIX 2:
86200 SERIES PLUG-INS WITH 11869A ADAPTER

FIGURE 21. Connecting 118694 Adapter to 86200 series Plug-in

Although designed for the 8620 Sweep Oscillator, the 86200 series RF Plug-ins can be used
in the 8350B Sweep Oscillator with the addition of the 1186%A Adapter.

The 11869A Adapter provides the electrical and mechanical interface between the 8350B
and an 86200 series Plug-in. A switch on the 11869A allows the user to select the appropriate ’
interface code (from the code listing on the adapter) so that an 86200 series Plug-in can be
used in the 8350B mainframe.

All of the standard performance and control of the 8350B is available when using'an 86200
Plug-in with the 11869A Adapter. However, Plug-in functions (e.g. output power, RF on/off,
Plug-in markers) will not be programmable and will not respond to keyboard and step keys.
On the rear panel of the 11869A Adapter are several hole plugs that allow connection to be
made to the back panel of the Plug-in. 11869A Option 004 provides two semi-rigid cables to
allow connection of 86200 series rear panel output to 11869A rear panel output.

Special Plug-ins: (Plug-ins with Option HXX)

When using 86200 series Plug-ins that have been factory modified for a non-standard frequency

range, a PROM obtained from the factory must be used in the 11869A Adapter. The PROM is

inserted in the 16-pin socket on the PCboard of the adapter and is needed for proper interfacing ‘
and controlling of a non-standard plug-in. '
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. Vernier/Offset. Vernier function offsets sweep

ranges, CW or CF frequencies. #0 lamp lit
when non-zero offset or vernier present.

. ‘Right Frequency Control. Adjusts AF or

STOP frequency.

- Right Frequency Display. Displays STOP

or AF frequency in GHz or MHz

. MKR-A. Allows user to display frequency

difference between any two markers and
intensifies the appropriate portion of the dis-
play.

- Frequency/Time Display. Display Marker

or manual sweep frequency in GHz or MHz

®

: APPENDIX 3
FRONT PANEL CONTROLS SUMMARY

10.

11.

12.

I3.

14.

Sweep Time in seconds and HP-IB address. i

. Markers. Conirols the five independent,

mainframe supplied frequency markers.

- Save n/Recall n/Alt n. Cansave and recall

up to nine different settings.

- Data Entry Keyboard. Can enter exact

values or step sizes for most sweep parameters
via the keyboard. '

. Output Controls. Can control marker dis-

play mode, RF and display blanking and
internal square wave modulation (of the RF
output).

15.

16.

17.

18.

Sweep Mode. Selects External, Manual, or
Timed sweep mode. :

MARKER SWEEP. Causes Marker 1 fre-

quency 1o temporarily become start of sweep, )

Marker 2 frequency to become stop of sweep.

Sweep Trigger. Determines how sweep will
trigger.

MKR— CF. Causescenter frequency of sweep
to be shifted to the frequency of the currently
active marker.

Line switch. Turns on/off 83508 mainframe
and plug-in.

Instrument Preset. Selects a pre-determined
instrument state.

START/CF/CW/AF/STOP Sweep mode
keys. Selects mode of output and display.

Left frequency Control. Adjusts START,
CW, CF, VERNIER or OFFSET.

Left Frequency Display. Displays START,
CW, CF, VERNIER or OFFSET frequency in
GHz or MHz, depending on mode selected,
plus self test error codes.

Figure 18. Front Panel Controls
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. PROGRAMMING NOTES
INTRODUCTION

The following 8350A Programming Notes are fully compatible with the 8350B Sweep Oscillator,
however, they do not exercise all of the 8350B’s operating features.






DESIGNED FOR

GZL)

SYSTEMS
8350A/9825-1

Supersedes: None

Prog

ramming Note

AUGUST 1980

Introductory Operating Guide
for the HP 8350A Sweep Oscillator
with the HP 9825 Desktop Computer

INTRODUCTION

This programming note is a guide to the remote
operation of the HP 8350A Sweep Oscillator and
appropriate HP 83500 Series Plug-in using the HP
9825 Desktop Computers. Included in this guide
are the system connections for remote operation

and several example programs with descriptions of

each step.

The 8350A is fully compatible with the Hewlett-
Packard Interface Bus (HP-1B). When used with a
controller such as the 9825, complete control of the
sweep mode, frequency limits, frequency markers,
power level, and all otherfront panel controls can be
achieved. .

REFERENCE INFORMATION

For further information on the HP Interface Bus, the
following references should prove helpful:

1. Condensed Description of the Hewlett-Packard
Interface Bus (HP Part Number 59401-90030),

2. HP-IB Programming Hints for Selected Instru-
ments/9825 (HP Part Number 59300-90005).

Complete reference information on the 8350A can
be found in the 8350A Sweep Oscillator Operating
and Service Manual (HP Part Number08350-90001).
For information on operating the 9825B the follow-
ing references are available:

1. 9825B/T Operating, Programming and Control
Manual (HP Part Number 09825-90200).

2. 9825B/T1/O Programming Manual (HP Part No.
09825-90210).

If using the 9825A:

1. 9825A/S Operating and Programming Manual
(HP Part No. 09825-90000).

2. 9825A/S General I/O Programming Manual (HP
Part No. 09825-90024).

3. 9825A/S Extended 1/O Programming Manual
(HP Part No. 09825-90025).

® HEWLETT-PACKARD CO. 1980

0 P



EQUIPMENT REQUIRED

To perform all the example programs described in
this programming note, you will need the following
equipment and accessories: .

1. HP 8350A Sweep Oscillator with any HP 83500
Series Plug-in. Note that an HP 86200 Series
Plug-inwiththe HP11 869A Adaptercanbeused
but all references to power level and power
control are not applicable and some functions
do not have their ful] capability.

2. HP9825B/T Desktop Computer (all ROM’s are

internal)
or

HP 9825A/S Desktop Computer with:

a.  HP 98210A String-Advanced Programming
" " ROM

b. HP 982713A or 98214A or 98216A General
I/O-Extended 1/O ROM

HP 98034A HP-IB interface Card/Cable.

NOTE

The following equipment is not required for the
programs to function but rather for a visual
dispiay of the 8350A functions. )

HP 87555 Frequency Response Test Set with:

d.
b.
C.
d.

HP 8755C Swept Amplitude Analyzer -
HP 180TR or 182T Display Unit

HP 11664A or 116648 Detector

Two 120 ¢m BNC cables (HP11170C variety)

Or any appropriate oscilloscope with Detector
(Crystal/Schottky), Attenuatorand BNC cabling.

Any test device over the frequency range of the
83500 Series Plug-in.

HP INTERFACE BUS

Y,

8350A/83500 PLUG-IN

980344

—
1] L;'-1\93213,5\* or

98210A% 98214A* or 98216A%

%
-

9825

)
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figure 1. System Connection



SET-UP

Figure 1 shows the system connection and switch
settings for the 98034A Interface and the 9825
Desktop Computer. The following procedure com-
pletes the setup:

1. Turn off the power to the 9825.

2, Forthe 9825 Desktop Computer verify that the
ROMS's are installed. If using a 9825A, then
check the front panel slots. If using the 98258

-these ROM's are internal and and may have
been disabled by an internal switch.

3. Installthe 98034A Interface Card into one of the
rear panel slots of the 9825,

4. Verify that the rotary switch on top of the
98034Aissetto”7”. [fnotthensetitto”7" since
this is the select code forthe interface card forall
programs found within this guide.

- 5. Connect the 24-pin HP-IB connector of the

98034Atotherearpanel HP-IB connector of the
8350A. This connector is tapered to insure
proper connection.

CAUTION

Do not attempt to connect black metric threaded
screws on one connector with silver English
threaded nuts on another connector, or vice-
versa, as damage may result. A metric conversion
kit which will convert one cable and one or two
instruments to metric hardware is available by
ordering HP Part No. 5060-0138,

6. All programs within this guide expectthe 8350A

HP-1B address to be deécimal 19. The 8350A HP-
IB address switches are located inside the
instrument and are factory preset to decimal 19.
The present HP-IB address can be found by
executing the front panel ‘Set HP-1B Address’
function by:

Press SHIFT! ICL
The FREQUENCY/TIME display will indicate the

present decimal address. If the number dis-
played is not 19 then reset it by:

Press i 9} ‘GHZ
This HP-1B address will remain in effect until the
instrument is powered off when the internal

address switches are read at power on (unless
8350A Option 001 Non-volatile Memory is

used). Since Example 4 requires the 8350Atobe
powered off and then on, the internal address
switches should be reset to 19 if necessary.

'CHECK-OUT

Turn on the 9825 and the 8350A. The 9825 should
have a “lazy T” () in the LED display and the
B350A should undergo an internal self test. The
8350A turn-on self test consists of the red LED
numeric displays being blanked and all yellow indi-
cator LED’s on, then the 8350A sweep controis are
set to the instrument preset state: Start/Stop Sweep
over the entire plug-in frequency range, fastest
sweep time for plug-in used (typically 10 milli-
seconds), and maximum leveled output power for
the plug-in. If the 8350A fails the power-up self test
an error message will be displayed in the far left LED
display. Check section 8 of the 8350A Operating
and Service Manual for error message decoding.

To verify that the HP-1B connections and interface
are functional perform the following on the 9825:

1. Press RESET]
2. Type‘rem 719
3. Press EXECUTE]

Verify that the REMote lightonthe 8350Ais lit. If this
fails, verify that the 98034A select code switchis set
to 7", the 8350A address switches are set to 19",
and the interface cable is properly connected.

If the 9825 display indicates an error message, it is
possible that the above remote message was typed
in incorrectly or the ROM's are not properly
installed. If the 9825 accepts the remote statement
and the “lazy T" appears in the display but the
8350A REMote light does not turn on, you could
have a defective 98034A or 8350A. Perform the
operational checks as outlined in the respective
Operating and Service Manuals to find the defective
device. .

PROGRAMMING EXAMPLES
The following sample programs show the various

ways of controlling the 8350A. In remote control
situations the 8350A Sweep Oscillator can interact

with the system HP-IB controllier in two basic ways:

1. "Listen Mode’: The 8350A listens to the control
commands as to modifying the present instru-
ment state. This effectively commands the 8150A



to do a specific event much like setting a front
panel function.

2. “Talk Mode": The 8350A informs the controller
of the present instrument state with a numeric
value or a string of characters. This effectively
allows the userto interrogate orlearn any 8350A
function,

Each programming example is structured using the
following format;
1. Ageneral description of the functions exercised,

2. A program listing.
3. An explanation of each program line.
4. Detailed instructions foroperating the program.

~ Acomplete summary of all the 8350A HP-18 program

codes is provided at the end of this note.

EXAMPLE PROGRAM 1: Remote, Local, Local Lockout, and Instrument Preset

Before programming the 8350A for different sweep
functions, the user should be aware of the extent of
remote control that can be used. The Remote
Enable ('rem’) command sets the 8350A into remote
control from the local (manual) mode. In remote the
8350A will perform only as its functions are pro-
grammed. However if the LCL button is pressed,
the 8350A will return to the remote state to local
control. To prevent this from occurring the Local
Lockout (llo) command disables all front panel
controls, specifically the “Local” key. The Go To
Local (lcl) command will return the 8350A to front
panel control thereby removing it from the remote
and local lockout modes. Note that the above
remote and local commands are different from the
general HP-1B bus localand remote commands (Icl 7
and rem 7). Finally, in remote control it is peri-
odically desirable to reset the 8350A to a pre-
defined state, this is achievable with the Instrument
Preset function.

PROGRAM 1

PROGRAM 1 EXPLANATION

Line 0: Sets 8350A to remote, the 9825 displays
“Remote”, then stops program execution.

Line 1: Sets 8350A to remote and local fockout,
the 9825 displays “Local Lockout”, then
stops program execution,

Line 2: Sets 8350A to local, the 9825 displays
“Local”, then stops program execution.

Line 3: - Sets 8350A to remote and performs an
Instrument Preset, then stops program
execution, :

To verify and investigate the different remote
modes perform the following:

1. Press RESET] ERASF] ‘Al EXECUTE] on the

9825. This erases the program memory.
Press INSTRPRESET] on the 8350A.

Type in the above program.

With the 9825 displaying “Remote”, verify that
the 8350A REMote light is lit. From the front
panel, attempt to change the start frequency
and verify that this is impossible. Verify that the
Instrument Preset key and all other keys except
LCL are disabled. Now press the [CI2 key and

verify that the 8350A REMote light is off and that
you can modify any of the sweep functions.

6. Press CONTINUE on the 9825. With the 9825
displaying “Local Lockout” verify that the 8350A
REMote light is again lit. Again attempt to
change the start frequency and perform an
instrument preset. Verify that this is impossible.
Now press the TCL] key and verify that still no
action is taken.
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7. Press CONTINUE on the 9825. With the 9825

displaying”Local” verify that the 8350A REMote
light is off. Also verify that all sweep functions
can now be modified via the front panel controls.

8. Press CONTINUE! on the 9825. Verify that the
8350A has undergone an Instrument Preset and
the REMote light is on. The Write (‘wrt 719’)
statement does two things, one it performs a
‘rem 719, and second it passes data to the
8350A.

Note that the 8350A LCL key produces the same
result as programming‘Icl 719" or‘Icl 7°. Be careful as
the latter command places all instruments on the
HP-1B in local state as opposed to the 8350A alone.

P
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- EXAMPLE PROGRAM 2: Programming Functions

To program any function on the 8350A the controller
must pass specific program codes and data to the
sweeper. The statement that allows this is the Write
{wrt) statement. The alphanumeric data string of the
write statement can be a concatenation of character
strings and/or variables. The data can be specific
codes, free field formatted data, or reference a
specific format (fmt) statement. For example, to
program the CW Frequency (CW), one program
code sequence is “CW”, followed by the frequency
in GHz, then “GZ". If the frequency is to be 7.555
GHz, then the string “CW7.555GZ" will suffice.
However if the frequency were to change then a
variable 'F' could indicate the frequency in GHz and
the program string could be “CW” F*GzZ". Using a
format statement also allows a specific number of
digits to be passed, thereby avoiding any unex-

- pected round off errors. -

NOTE

This program expects an 83500 Series Plug-in that
covers the frequency 7.555 GHz. lfusinga plug-in
that does not cover this frequency range then the
value in line 1 should be changed to an appro-
priate value,

PROGRAM 2

PROGRAM 2 EXPLANATION

Line 0: Putsthe 8350Ainto a bredeﬁned state via
instrument preset, then fixes data to 2
decimal places.

Line 1: Puts the 8350Ain CW mode and programs
a CW frequency of 7.555 GHz, the 9825
displays “CW = 7.555 GHz", then stops
program execution.

Line 2: The 9825 displays “CW (in GHz) = ?". The
user is prompted to input a new CW
frequency value which is stored in the
variable ‘F'.

Line 3: Print on the internal strip printer the
E programmed CW frequency.

Line 4: Program the CW frequency using the

default data format, then go to line 2,

Line 5: Format statement #1 is set up for program-
-ming the CW frequency with a 1 MHz
resolution,

Line 6: Program the CW frequency via format

statement #1, then go back to line 2,

The equipment setup is the same as the previous
example. Reset the 9825, erase the 9825 memory,
then type in the above program. Then perform the
following:

1. Press RUNI on the 9825. The 9825 displays
“CW = 7.555 GHz". The 8350A changes from
the instrument preset state of Start/Stop sweep
to a CW frequency of 7.555GHz.

displays “CW (in GHz) =?". Type in a
new CW frequency (value in GHz), then press
CONTINUE '

3. The 8350A will be programmed to the new CW
frequency with the new value printed on the
internal strip printer. The program jumps back to
step 2. above.

When inputting the CW frequency try several
values, each with a different number of digits after
the decimal point. Notice that the 8350A displays
the frequency to 3 decimal places (1 MHz frequency
resolution). Values with better than 1 MHz fre-
guency resolution are rounded to the nearest MHz
by the 8350A. However when the 9825 is reset all
numeric output data defaults to the ‘fxd 2’ or fixed 2
decimal places format. Thus the 9825 rounds the
desired frequency to the nearest 10 MHz To
change this free-field format to more decimal places
change the fixed format statementin line 0 to‘fxd 5
then re-run the program. Another approach is to
utilize the format statement to set the desired

* number of decimal places, To use the format state-

ment in the program perform the following on the
9825:

Press STOP] FETCH] 41 EXECUTE,

then DELETELINE -

This should delete line 4 from program #2 and allow
the use of lines 5 and 6 instead. Run the modified
program again and use the same steps for operation
as before. Now if the value inputted has a frequency
resolution greater than 1 MHz the 9825 does the
rounding instead of the 8350A. This is the preferred




programming approach. Change the format state-
ment for 10 MHz frequency resolution and verify
the results from the 8350A frequency display.

Since a device select code address can be a variable
via the Device ('dev’) statement, verify that this can
be used in the modified or original program #2 by
doing the following:

1. Insert before Line 0 a new line using the ‘dev’
command hy:

: Press ISTOR: EETGH] 10 EXECETH
Type ‘dev “SWP",719'
Press INSERI:ITNE

2, Modify the write statement(s) by fetching the
necessary lines, then change the
‘wrt 719 to ‘wrt “SWP” ' and
‘wit 719.1" to ‘wrt "SWP.17 ",

3. Re-run the modified program using the same
operation steps as above.

EXAMPLE PROGRAM 3: Setting Up A Typical Sweep

Typically the sweeper is programmed for the proper
sweep frequency range, sweep time, power level,
and marker frequencies for a test measurement.
This program sets up the sweeper for a general
purpose situation using several dedicated format
statements. Note that not all parameters need to be
reprogrammed every time,

NOTE

This program expects an 83500 Series Plug-in that
covers the frequency range of at feast 3 to 7 GHz.
If using a plug-in with a different frequency range,
change the valuesin lines 5, 8, and 9, to the appro-
priate values. If using an 86200 Series Plug-in,
then do not enter Line 6.

PROGRAM 3

PROGRAM 3 EXPLANATION

Line 0: Format statement for setting the Start and
Stop Sweep frequencies in GHz.

Line 1: Format statement for setting the Sweep
Time in milliseconds.

Line 2: Format statement for setting a Frequency
Marker by marker number and frequency
in GHz,

Line 3: Format statement for setting the Output
Power Level in dBm.

Line 4: Preset the sweeper to a known state via

instrument preset and enable the internal
27.8 kHz Square Wave Amplitude
Madulation.

Line 5: Set a Start/Stop Sweep of 3.0 to 7.0 GHz.
Line 6: Set the Sweep Time to 50 msec.

Line 7: Set the Qutput Power Level to +10 dBm."
Line 8: Set Marker #1 to 4 GHz.

Line 9: Set Marker #2 to 6 GHz, then stops

program execution.

Setup the equipmentas shown infigure 2 by adding
the 8755C, the 180TR or 182T, the 11664, and a test
device like a 4 to 6 GHz Bandpass Filter. It is
important that the two rear panel connections from
the 8350Atothe 8755C/182T are made fora proper
CRT display. For the example measurement set the
following front panel controlis:

On the 8755C;

Channel 1;
Display ......... OFF (press all the display
push buttons so that they are out)
Channel 2: ,
Display ...ovvnniiii i i, B
dB/DIV. .. 10 dB
Reference Level.................. —10 dB
Reference Level Vernier.............. OFF
On the 182T or 180TR:
Magnifier ... X1

Display ..o INT

After connectiﬁg the equipment: reset the 9825,
erase the 9825 memory, then type in the above
program. Then run the program. The 8350A will
initially undergo an instrument preset which will set
the proper power leveling mode and sweep
blanking signals. Since the 8755C requires the RF
signal to be modulated at a 27.8 kHz rate, the
internal amplitude modulation is enabled. If using a
4 to 6 GHz Bandpass Filter as the test device, the
CRT display should reflect the filter transmission
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Figure 2, Equipment Setup For Program 3

response overthe 3 to 7 GHz range. Two frequency
markers of the Z-Axis Intensity dot variety are set to
4 and 6 GHz, hopefully within the passband or near

the 3 dB points. The setup can be modified by
changing the values in lines 5, 6, 7, 8, and/or 9, then
rerun the program.

EXAMPLE PROGRAM 4: Learning An Instrument State

Being able to save a specific instrument state is
helpful when it is needed several times in atest or
measurement procedure. The user could save the
instrument state by manually logging the important
sweep parameters such as frequency range, power
level, ALC modes, etc., then re-inputtingthem at the
appropriate time. A somewhat simpler approach is
to save the instrument state in one of the 8350A
internal storage registers, then recall it when needed.

However, this is nota permanent solution unless the
8350A Non-volatile Memory option (Option 001) is
used. A more permanent solution is to use the
Output Learn String function of the 8350A so that
the 9825 can learn then store a data string that
describes the present instrument state on a tape
cartridge or in its’ internal memory, Once an
instrument state is stored or learned, the 8350A can
then be restored to that state using the Input Learn
String function. The power of these instrument
Learn/Teach functions are demonstrated by the
following program usng the 9825 fast data transfer
function. '

PROGRAM 4

PROGRAM 4 EXPLANATION:
Line 0: Set the length of the A$ string to 116
characters.

Line 1: Set up an I/O buffer named “Learn” that -
uses the string A$ for data storage. The
buffer type selected is a byte data, fast
read/write buffer. .

Line 2: Set the 8350A to a predefined state via
instrument preset and enable the square
wave modulation. Return the 8350A to
local control, then stops program execution.




Line 3: Program the 8350A to output the Learn
String. ‘

Line 4: Transfer the Learn String information into
the 9825 data bufter specifying to transfer
only 90 characters.

Line 5: Checkthestatus of the bufferto determine
if the transfer is complete. I it is not, then
keep checking the buffer status.

Line 6: Extract the Learn String information from
the buffer by removing the buffer pointers
and re-save only the Learn String in A$.

Line 7: Stops program execution.

Line 8: Program the 8350A to accept a new Learn
String, then send the new Learn String to
the 8350A.

Line 9: Stops program execution.

T T e =

Setup the equipmentas in example 3 usingthe CRT
display to verify the sweep settings. Note that the
original equipment setup can also be used with the
8350A front panel indicators used for verification.
Reset the 9825, erase the 9825 memory, then type
in the above program. Run the program. The 8350A
will undergo an instrument preset, enablethe square
wave modulation, then return to local front panel
control. Then perform the following:

1. Adjust the 8350A to @ preferred instrument
state, then press CONTINUE on the 9825.

2. Turnthe8350Alinepoweroff.Waitfiveseconds
then turn the 8350A power back on. Press
TRSTRPRESET) on the 8350A.

3. Press CONTINUE on the 9825, Verify on the
CRT display and/or the 8350A that the original
instrument state has been restored.

EXAMPLE PROGRAM 5: Interrogating The Present Value Of A Function

While the 8350A Learn String enables the user to

completely save a string of characters that define:

the present instrument state, the information is
densely packed and encoded to save memory space.
If the user wishes to determine the actual value of a
specific parameter, say the Start Frequency, it would
require a tedious process to extract a numeric value
from several characters within the Learn String. An
easier approach is to use the Output Interrogated
parameter function of the 83 50A. With this function
the 9825 instructs the 8350A to output the present
numeric value of a specified function. Any function
that has a numeric value associated with it {except
Step Size) can be interrogated. Note that if the
parameter is not presently active, the 8350A uses a
computed value or its previous value. The following
program demonstrates the capability of the inter-
rogate function.

PROGRAM 5

i A TP D

PROGRAM 5 EXPLANATION
Line 0: Setthe 8350Atoa predefined instrument

state via instrument preset and enable the
square wave modulation. Returnthe 8350A

to. local control, then stop program
execution.

Line 1: Program the 8350A to output the present
value of the Start Frequency. Read the
value into the 9825 and store it in the
variable ‘A",

Line 2: Printonthe internal strip printer the present
value of the Start Frequency in MHz.

Line 3: Program the 8350A to output the present

value of the Stop Frequency. Read the
value into the 9825 and store it in the
variable ‘B'.

Line 4: Printon the internal strip printer the present
value of the Stop Frequency in MHz.

Line 5: Program the 8350A to output the present
value of the Sweep Time. Read the value
into the 9825 and store itin the variable T".

Line 6: Printonthe internal strip printer the present
value of the Sweep Time in miltiseconds.

Line 7: Stops program execution.

Set up the equipment as in example 3 using the
analyzer's CRT display to verify the sweep settings.
Note that the original equipment setup can also be
used with the 8350A front pane! indicators used for
verification. Reset the 9825, erase the 9825 memory,
then type in the above program. Run the program-
The 8350A will undergo an instrument preset, enable
the square wave modulation, then return to local
front panel control. Then perform the following:
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1. Adjust the 8350A to a preferred instrument
state using the Start Frequency, Stop Freuency,
and Sweep Time controls,

2. Press CONTINUE on the 9825.

EXAMPLE PROGRAM 6: A Stepped CW Sweep

3. Thepresentvaluesof the Start Frequency, Stop
Frequency, and Sweep Time are sequentially
interrogated and then printed on the internal
strip printer of the 9825.

Present automatic measurement systems typically
make measurements at a sequence of CW test
frequencies instead of analog sweeping the fre-
quency range of interest. If swept, the measurement
data taking machine would need to sample the RF
signal at a very fast rate to maintain accurate
frequency information, too. This is typically not
accomplished. Stepped CW sweeps can be accom-
plished in several ways with the 8350A:

1. Program sequential CW test frequencies.

2. Program the frequency sweep range then
enable the manual sweep mode. Perform a
stepped manual sweep by repetitively pro-
gramming the step up/increment function.

3. Program the CW frequency to the start fre-
quency, the Step Size to an appropriate value,
then repetitively program the step up/incre-
ment function. :

Considering the speed of programming the above
approaches, the third is the most efficient time wise.
This program illustrates a stepped sweep using this
approach.

PROGRAM 6

W
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PROGRAM 6 EXPLANATION

Line 0: Setthe 8350Ato a predefined instrurment
state and enable the square wave

modulation.

Line T: The 9825 displays “Start Freq (GHz) = 27,
input prompts for start frequency of the
sweep, Store it in the variable ‘A’,

Line 2: The 9825 displays “Stop Freq (GHz) = ?”,
input prompts for the stop frequency of the
sweep. Store it in ‘B’

Line 3: The 9825 displays ““Step Size (GHz) = 27,
input prompts for the step size of the
Ssweep. Store it in 'C’,

Line 4: Determine the number of frequency steps
in sweep, store in ‘D"

Line 5: Set the CW Step Size.

'Line 6: Setthe CW frequency to the start frequency
value.

Line 7: lterate the CW step ‘D’ times.

Line 8: Program the Step Increment/Up function, '
then wait 20 msec for settling.

Line 9: Continue step iteration, then go to line 6.

The equipment setup is the same as in the previous
example. Reset the 9825, erase the 9825 memory,
then type in the above program. Run the program.
The 8350A will undergo an instrument preset and
enable the square wave modulation. Then perform
the following: .

1. The 9825 will display “Start Freq (GHz) = 7",
Answer this prompt by inputting the desired
Start frequency (value in GHz) of the sweep,
then press CONTINUE

2. The 9825 will display “Stop Freq (GHz) = ?”.
Answer this prompt with thé desired Stop
frequency (in GHz) of the sweep, then press .

CONTINUE:

3. The 9825 will display “Step Size (GHz) = 7"
Answer this prompt with the desired Step size
(in GHz) of the sweep, then press CONTINUE

4. The 8350 CW frequency will be programmed to
the Start frequency of the sweep selected. Then
the CW frequency is repetitively incremented
by the step size value. The sweep is then
restarted after reaching the stop frequency.

To stop the program press STGP]or RESETL

Part of the time involved. in changing CW fre-
quencies is updating the numeric LED display. This
time can be reduced by blanking the numeric
display via the Display Update On/Off function.
This can be implemented by modifying line 0 to: wrt
719, “IPMD1DUQ". Re-run the modified program.




EXAMPLE PROGRAM 7: Using Service Requests, Status Bytes, and Request Mask o o

Certain error conditions of the 8350A can be with each Status Byte bit. The user can analyze these
detected by the 9825 so that corrective action can status Bytes for every $R(Q, or more simply, instruct
be taken. Examples of some detectable errof condi- the 8350A 1O issue an SRQ only if 2 specific set of
tions are RF power unleveled, numeric data entry error conditions exists. The set of conditions is
out of range, and line power failure. 1f an error determined by 2 numeric value passed by the
condition exists, the user can instruct the 8350Ato Request Mask function. This numeric value is
request service from the 9825 byinitiatingaService generated by summing the decimal values of each
Request (SRQ). The 9825 can detect. whether an Status Byte DIt 10 be checked. This program demon-
SRQ has taken place on the bus by analyzing bit 7. strates the capability of the SRQ and Status Bytes 1O
(see note) of the Status Byte of the 98034A HP-1B detect an error condition.

Interface. TWO modes are available for analyzingthe '

98034A Status Byte: 1) periodically read the Status NOTE

Byte, or 2) enable bit 7 to interrupt the program This assumes that the status bits are numbered 0
when it is set. In either case, once it is determined thru 7 with the Ieast—signiﬁcani pit being number
that the 8350A has r'equested service, the specific 0. Other references may assume that the bits are
error condition(s) can then be determined by numbered 1 thry 8 with the Jeast-significant bit
reading and analyzingthe 5tatus Bytes of the 8350A. being number 1. .

The 8350Ahastwo Status Bytes, each consisting of8
bits with each bit indicating the present status ofa
particular function or condition. See Table 1 for a
complete description of the conditions associated

If using an 86200 Series Plug-in, the Status Bytes
can provide only limited info,rmation. Table 1
indicates which Status Byte function/bits are
usable. ]

Table 1. 83504 Status Byte Descriptions ' ?

*pit/Functions not usable with 86200 Series plug-ins and 11869A Adapter.

10
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PROGRAM 7 EXPLANATION

Line 0: Clear the status of the HP-IB and the
8350A. Preset the 8350A to a predefined
instrument state and enable the square
wave modulation,

Line 1: Indicate that if an interrupt from the
98034A HP-IB Interface is received that
program execution will branch to the
interrupt service routine located at the llne
labelled "SRQ".

Line 2: Enablethe controllertoacceptaninterrupt

from the 98034A if bit 7 (decimal value

128) is set.

Line 3: The 9825 displays “CW Freq (GHz) = ?”,

input prompts for the desired CW fre-

quency value in GHz; Store it in the

variable ‘F.

Line 4: Setthe CWirequencyas determined by ‘F'.

Wait 100 milliseconds to allow the 8350A

to interrupt.

line 5:

Line 6: Go to line 3.

Line 7: Location of the interrupt service routine.
Read the Status Byte of the 8350A and
store it in ‘A’

Line 8: Checkbit 6 of the 8350A Status Bytetosee
if it generated the SRQ, go to line 12 if not.

Line 9: Check bit 0 of the 8350A Status Byte fora

Parameter Value Altered error indication.
Print on the internal strip printer “Value
Altered” if one exists.

Line 10: Check bit 5 of the 8350A Status Byte fora
Syntax error. Print on the internal strip
printér “Syntax Error” if one exists.

Line 11: Clear the 8350A status to enable another
SRQ.

Line 12: Re-specify and re-enable interrupts from
bit 7 of the 98034A, return from the inter-
rupt service routine to the main program.

The equipment setup is the same as the previous
example. Reset the 9825 memory, then type in the
above program. Run the program. The 8350A will
undergo an instrument preset and enable the’
square wave modulation. The 9825 then displays
“CW Freq (GHz) = ?”. Answer this prompt by
inputting the desired CW frequency in GHz, then
press CONTINUE!. Verify that the 8350A CW
frequency has been properly programmed. Try
several values that are out of range of the plug-in's
frequency limits and verify that an error message
was printed on the strip printer. The program
repeats the above input prompt. To stop the
program press STOPi or RESETL

T NOTE

For Program-7 to function properly, change line 0 to:
0: ¢li7; clr 719; wrt 719, “IPMD1RM" & char {97).
This change enables status bit 5 {SRQ on Syntax
Error) and bit 0 (SRQ on Numeric Parameter Altered

to Default Value).



HP-1B PROGRAM CODES

CODE DESCRIPTION CODE ) DESCRIPTION
AKm Amplitude Marker On/Off MZ MHz
ALmn Alternate Sweep On/Off MO Marker Off
Al Internal Leveling M1 Marker #1
A2 External Crystal Leveling M2 Marker #2
A3 External Power Meter Leveling M3 Marker #3
BK Backspace M4 Mart“-" #4
CAm Amplitude Crystal Marker On/Off (83522/ M3 Marker #5
83525 Only} NT Network Analyzer Trigger (8410B)
CF Center Frequency : . OA Output Active Parameter
Clm Intensity Crystal Marker On/Off {83522/} oL Output Learn String
83525 Only) - . OM Output Mode String
W CW Frequency OP Output Interrogated Parameter
C1 1 MHz Crystal Marker Frequency (83522/| (s Output Status Bytes
83525 Only) OX Output Micro Learn String
C2 10 MHz Crystal Marker Frequency (83522/
83525 Only) PL Power Level
C3 50 MHz Crystal Marker Frequency (83522/ PSm Power Sweep On/Off
83525 Only} RCn Recall Register
C4 External Crystal Marker Frequency (83522/ RFmM RF Power Qn/Off
83525 Only) RM Service Request Mask
DF Delta F Frequency Span RS Reset Sweep
DM dBm SC Seconds
DN - Step Down/Decrement _ SH Shift Function
DPm Display Blanking On/Off SLm Slope On/Off
DUm Display Update On/Off SM Manua! Sweep
E . Exponent Power Of 10 S8 Step Size
FA  Start Frequency ST Sweep Time
FB Stop Frequency : SVn Save Register
Fim CW Filter In/Out SX External Sweep
Gz GHz TS5 Take Sweep
HZ Hz T1 Irjlternal Sweep Trigger
' _ g ' T2 Line Sweep Trigger
IL Input Learn String T3 External Sweep Trigger
IP Instrument Preset T4 Single Sweep
1X Input Micro Learn String
K7 KHz upP Step Up/Increment
MC Marker To Center Frequency VR CW Vernier
MDm Square Wave Amplitude Modulation
' On/Off
MO Marker Off
MPm Marker 1-2 Sweep On/Off
MS Milliseconds 0—9 + — Acceptable Numeric Data
NOTES
1. Program codes of the form “XXm"” use “m"” to turn the function On or Off (1 or 0). For the storage register
functions the n” is 1 through 9.
2. The 8350A ignores spaces, plus signs, negative signs (except for vernier, offset, and power values), and any
unexpected characters. Program codes can be upper or lower case alpha characters.

For more information, call your local HP Sales Office or nearest Regional Office: Eastern (201) 265.5000: Midwestern {312) 255-9800; Sauthern (404) 955-1500; Western {213)
970-7500; Ganadian (416) 678-9430, Ask the.operator for iastrument sales. Or write Hewleti-Packard, 1501 Page Mill Road, Palo Alto, CA 94304, In Europe: Hewlett-Packard
S.A., 7, rue du Bois-du-Lan, P.0, Box, CH 1217 Meyrin 2, Geneva, Switzerland. In Tapan:. Yokogawa-Hewlett-Packard Ltd., 29-21, Takaido-Higashi 3-chome, Suginami-ku, Tokyo 16_8.

5952-9302 - : ' Printed in U.8.A.
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 INTRODUCTION

This programming note is a guide to the remote
operation of the HP 8350A Sweep Oscillator and
appropriate HP 83500 Series Plug-in using the HP
9835A Desktop Computer. Included in this guide
are the system connections for remote operation
and several example programs with descriptions of
each step.

The 8350A is fully compatibile with the Hewlett-

Packard Interface Bus {HP-1B). When used with a
controller such as the 9835A, complete control of
the sweep mode, frequency limits, frequency

markers, power level, and all other front panel

controls can be achieved.
REFERENCE INFORMATION

For further information on the HP Interface Bus, the
following reference should prove helpful:

® Condensed Description of the Hewlett-Packard
Interface Bus (HP Literature No. 59401-90030).

Complete reference information on the 8350A can
be found in the 8350A Sweep Oscillator Operating
and Service Manual {(HP Part No. 08350-90001). For
information on operating the 9835A the following
references are available:

® 9835A Qperatingand Programming Manual (HP
Part No. 09835-90000).

® 9835A1/0 ROM Programming Manual (HP Part
No. 09835-90060).

EQUIPMENT REQUIRED

To perforn‘i all the example programs described in
this programming note, you will need the following
equipment and accessories:

1. HP 8350A Sweep Oscillator with any HP 83500
Series Plug-in. Note that an HP 86200 Series
Plug-in with the HP 11869A Adapter can be used
but all references to power level and power
control are not applicable.

2. HP 9835A Desktop Computer with:
a. HP 98332A 1/O ROM (actually 4 ROM's)
b. HP 98034A Revised HP-IB Interface Card/
Cable

©HEWLETT-PACKARD CO. 1980
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NOTE 2. Verify that the ROM'sare installed in the 9835A.
- _ 1§ not, then install the ROM'sinan unused ROM
The following equipment is not required for the drawer then insertthe drawer in 0ne of the front
programs to function but rather for a visual panel slots of the 9835A. ’

display of the 8350A functions. .
3. Instalithe 98034A1 nterface Card intoone ofthe

3. HP 87555 Frequency Response Test Set with: rear panel stots of the 9835A
Hp 8755C Swept Amplitude Analyzer
Hp 180TR OF 1827 Display Unit 4. Verify that the rotary switch on P of the
_ Hp 664A or 11 6648 Detector 98034A1s setto”7" 1fnotthen set'rtto"?” since
d. Twol 20 cm. (4 ft) cables (HP111 70Ctype). thisisthe select code forthe interface card forall
programs found within this guide-
or any appropriate Oscilloscope with Crysta\l ~ .
Schottky Detector: Attenuator, and BNC Cabling. 5. Connect the 24-pin Hp-iB conhnector of the
‘ -98034A10 thereal panel HP-18B connector ofthe
4. - Any test device over the frequency range of the 8350A. This connectof is tapered to insure
83500 Series Plug-in. . proper connection
SET-UP CAUTION
Do not attempt to mate black metric threaded
Figure 1 shows the system connect‘ron and switch screws on one connector with silvef English
settings for the 98034A interface and the 9835A threaded nuts o7 anather connector; OF vice-
Desktop Computer. The following procedure com- yersa, as damage Mmay result. A metric conversion
pletes the setup: , it which will convert one cable and one 0’ two
instruments to metric hardware is available by -
1, Turn off the 1 835A. ordering HF part No. 5060-0138-

HE INTERFACE BUS

98034A B o

i
&
B sl A
8350A183500 PLUG-IN ‘ 9835A ‘
)

§ o 9

— =

Figure 1. System Connection



6. All programs within this guide expect the 8350A
HP-IB address to be decimal 19. The 8350A HP-
IB address switches are located inside the in-
strument and are factory preset to decimal 19.
To execute a front panel ‘Set HP-IB Address’
which will display the present HP-IB address:

Press SHIFT TG0

The FREQUENCY/TIME display will indicate the
present decimal address. To reset the number if
19 is not displayed:

Press 1] 9] 'GHZ

This HP-1B address will remain in effect until the
instrument is powered off since the internal
address switches are read at power on (unless
8350A Option 001 Non-volatile Memory is
used). Since Example 4 requires the 8350Ato be
powered off then on, the internal address
switches should be reset to 19 if necessary.

CHECK-OUT

Turn on the 9835A and the 8350A. The 98335A
should undergo an internal memory test then
display “9835A READY FOR USE” on the CRT
display. The 8350A should also undergo a turn-on
self test consisting of the red LED numeric displays
being blanked and all yellow indicator LED's on,
then the 8350A sweep controls are set to the
instrument preset state: Start/Stop Sweep over the
entire plug-in frequency range, fastest sweep time
for plug-in used (typically 10 milliseconds), and
maximum leveled output power for the plug-in. If
the 8350A fails the power-up self test an error
message will be displayed in the far left LED display.
Check section 8 ofthe 8350A Operatingand Service
Manual for error message decoding and diagnostics.

To verify that the HP-IB connections and interface
are functional perform the following on the 9835A:
1. Press CONTROL STOP (or ‘RESET})

2. Type 'REMOTE 719

3. Press EXECUTE]

Verify that the REM light on the 8350A is lit. If this
fails, verify that the 98034A select code switch isset
to “7"”, the 8350A address switches are set to “1 9",
and the interface cable is properly connected.

If the 9835A display indicates an error message, it is
possible that the above remote message was typed

-in incorrectly or the ROM's are not properly

installed. If the 9835A accepts the remote state-
ment and the display is clear but the 8350A REM
light does not turn on, you could have a defective
98034A or 8350A. Perform the operational checks
as outlined in the respective Operating and Service
Manuals to find the defective device.

PROGRAMMING EXAMPLES

The following sample programs show the various
ways of controlling the 8350A. In remote control
situations the 8350A Sweep Oscillator can interact
with the system HP-1B controller in two basic ways:

1. "listen Mode”: The 8350A listens to the
control commands as to modifying the present
instrument state. This effectively commands the
8350A to do a specific event much like settinga
front panel function.

2. "Talk Mode": The 8350A informs the
controller of the present instrument state with a
numeric value or a string of characters. This
effectively allows the user to interrogate or learn
any 8350A function.

Each programming example is structured using the
following format:

1. Ageneral description of the functions exercised.
2. The program listing,
3. An explanation of each program line.

4. Detailed instructions for operating the program.

EXAMPLE PROGRAM 1: Remote, Local, Local Lockout, and Instrument Preset

Before programming the 8350A for different sweep
functions, the user should be aware of the extent of
remote control that can be used. The Remote
Enable (REMOTE") command sets the 8350A into
remote control from the local {manual) mode. In
remote the 8350A will perform only as its functions
are programmed. However if the LCL button is
pressed, the 8350A will return from the remote state

to local control. To prevent this from occurring the
Local Lockout (LOCAL LOCKOUT) command
disables all front panel controls, specifically the
“Local” key. The Go To Local ('LOCAL’} command
will return the 8350A to front panel control thereby
removing it from the remote and local lockout
modes. Note that the above remote and local
commands are different from the general HP-1B bus



local and remote commands (‘LOCAL 7 and
'REMOTE 7°). Finally, in remote control it is peri-
odically desirable to reset the 8350A to a pre-
defined state, this is achievabie with the [nstrument
Preset function.

PROGRAM 1

PROGRAM 1 EXPLANATION:

Line 10: Sets 8350A to remote,

Line 20: The 9835A displays “Remote”.’

Line 30: Temporarily stops program execution.
Line 40: Sets 8350A to remote,

Line 50: Sets local lockout mode.

Line 60: The 9835A displays “Local Lockout”.
Line 70: Temporarily stops program execution.
Line 80: Sets 8350A to local.

Line 90: The 9835A displays “Local”.

Line 100: Temporarily stops program execution.

Line 110: Sets 8350A to remote and performs an
Instrument Preset.

Line'120: Stops program execution.

To verify and investigate the different remote
modes do the following:

EXAMPLE PROGRAM 2: Programming Functions

1. gg-_g
s the
2.
3. Typein the above program.
4. Press RUN on the 9835A.
5. Withthe9835Adisﬁlaying”Remote",verifythat

the 8350A REM light is lit. From the front panel,
verify that the start frequency cannot be
changed. Verify that the INSTR PRESET key and
all other keys except LCL are disabled. Now
press the[Clikey and verify thatthe 8350AREM
light is off and that you can modify any of the
sweep functions.

6. Press CONTIINUE| on the 9835A With the
9835Ad|splaymg“Local Lockout” verify thatthe -
8350A REM light is again lit, Again attempt to
change the start frequency and perform an
instrument preset. Verify that this is impossible.
Now press the TCLj key and verify that still no
action is taken,

7. Press CONTINUE] on the 9835A. With the
9835A displaying “Local” verify that the 8350A
REM light is off. Also verify that all sweep
functions can now be modified via the front
panel controls.

8. Press GONIINUE]onthe9835A, Verifythatthe
8350A has undergone an instrument Preset and
the REM lightis on. The Qutput (OUTPUT719’)
statement does two things, one it performs a
‘REMOTE 719, and second it passes data to the
8350A.

Note that the 8350A LCL key produces the same
resultas programming 'LtOCAL 719’ or'LOCAL7'. Be
careful as the latter command places all instruments
on the HP-18 in local state as opposed to the 8350A
alone.

To program any function on the 8350A the con-
troller must pass specific program codes and data to
the sweeper. The statement that ailows this is the
Output (QUTPUT') statement. The alphanumeric
data string of the output statement can be a
concatenation of character strings and/or variables.
The data can be specific codes, free field formatted
data, or reference a specific image (IMAGE’) state-
ment. For example, to program the CW Frequency

{CW), one program code sequence is “CW", the
frequency in GHz, “GZ". If the frequency is to be
7.555 GHz, then the string “CW?7.555GZ" will
suffice. However if the frequency were to change
then a variable 'F' could indicate the frequency in
GHz and the program string could be “CW”",F,*GZ".
Using an image statement also allows a specific
number of digits to be passed, thereby avoiding any
unexpected round off errors.
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NOTE

This program expects an 83500 Series Plug-in that
covers the frequency 7.555 GHz If using a plug-in
that does not cover this frequency range then the
value in lines 30 and 40 should be changed to an
appropriate value,

PROGRAM 2

PROGRAM 2 EXPLANATION:

Line 10: Puts the 8350A into a predefined state
via instrument preset.

Line 20: Fixes numeric data output to 2 decimal
places.

Line 30: Puts the 8350A in CW mode and pro-
grams a CW frequency of 7.555 GHz.

Line 40: The 9835Adisplays“CW=7.555 GHz".

Line 50: Temporarily stops program execution.

Line 60: The 9835A displays “CW (in GHz) =7".
The useris prompted to input a new CW
frequency value which is stored in the
variable ‘F.

Line 70: Printonthe CRT displaythe programmed
CW frequency.

Line 80: Program the CW frequency using the

_ default data format.

Line 90: Go to line 60.

Line 100: Image statement is set up for program-
ming the CW frequency with a 1 MHz
resolution. 7

Line 110: Program the CW frequency via image
statement in line 100.

Line 112: Go to line 60.

The equipment setup is the same as the previous
example. Reset the 9835A, scratch the 9835A
memory, then type in the above program. Then do
the following:

1. Run the program. The 9835A displays “CW =

' 7.555 GHz"”. The 8350A changes from the
instrument preset state of Start/Stop sweeptoa
CW frequency of 7.555 GHz.

" 2. Press CONTINUE] on the 9835A. The 9835A

now displays “CW (in GHz) =?". Type in a new
CW frequency (value in GHz), then press
CONTINUEL

3. The 8350A will be programmed to the new CW
frequency with the new value printed on the
CRT display. The program jumps back to step (2)
above. '

When_ inputting the CW frequency try several
values, each with a different number of digits after
the decimal point. Notice that the 8350A displays
the frequency to 3 decimal places (1 MHz frequency
resolution). Values with better than 1 MHz fre-
quency resolution are rounded to the nearest MHz
by the 8350A. However when the 9835A is reset all
numeric output data defaults to the 'FIXED 2’ or
fixed 2 decimal places format. Thus the 9835A
rounds the desired frequency to the nearest 10
MHz. To change this free-field format to more
decimal places modify the fixed format statement in
line 20 to FIXED 5’ then re-run the program. Another .
approach is to utilize the image statement to set the
desired number of decimal places. To use the image
statement in the program, do the following on the
9835A:

Press STOP]
Type 'DEL 80, 90
Press EXECUTE!.

This should delete lines 80 and 90 from program #2
and allow the use of lines 100, 110, and 120 instead.
Run the modified program again and use the same
steps for operation as before. Now if the value
inputted has a frequency resolution greater than 1
MHz the 9835A does the rounding instead of the
8350A. This is the preferred programming approach.
Change the image statement for 10 MHz frequency
resolution and verify the results from the 8350A
frequency display. '

Since adevice select code address can be a variable,
verify that this can be used in the modified or
original program #2 by doing the following:
1. Insertbefore Line 10 anew line with the variable
'Swp’ by ,
Press STOQP]
Type ’5 Swp=719'
Press STORE!L




2. Modify the output statement(s) by editing the
necessary lines and changing the :
'QUTPUT 719" to '/ OUTPUT Swp’ and |
'QUTPUT 719 USING 100’ to
'OUTPUT Swp USING 100’ .

3. Re-run the modified program using the same
operation steps as above.

EXAMPLE PROGRAM 3: Setting Up A Typical Sweep

Typically the sweeper is programmed for the proper
sweep frequency range sweep time, power level,
and marker frequencies for a test measurement.
This program sets up the sweeper for a general
purpose situation using several dedicated image
statements, Note that not all parameters needtobe
reprogrammed every time.

NOTE

This program expectsan 33500 Series Plug-in that
covers the frequency range of at least 3 to 7 GHz.
1f using a plug-in with a different frequency range,
change the values in lines 60, 90, and 100, to the
appropriate values. H using an 86200 Series Plug-
in then do not enter line 70.

L

THAGE "FR",0D. 7DD ‘GZFBY;DB.D
“IMAGE “M",D,BB: bD, 62T

U IMAGE WPLW; BRDLD,ADMY

@ - OUTPUT 7193 WIPHDL"

.k
N

PROGR

AM 3 EXPLANATION:

Line 10: Image statement for setting the Start
and Stop Sweep frequencies in GHz.

Line 20: Image statement for setting the Sweep
Time in milliseconds.

Line 30: Image statement for setting a Frequency
Marker by marker number and frequency
in GHz. -

Line 40: Image statement for setting the Output
power Level in dBm.

Line 50: Presetthe sweeper to a known state via
instrument preset and enable the inter-
nal 27.8 kHz Square wave Amplitude
Modulation.

Line 60:

Set a Start/Stop Sweep of 3.0t0 7.0 GHz.

Line 70:
Line 80:
Line 90:
Line 100:
Line 110:

Set the Output Power Levelto+10dBm.
Set the Sweep Time 10 50 milliseconds.
Set Marker#1 1o 4 GHz.
Set Marker§2 to 6 GHz.

Stop program exe cution.

Set up the equipment as shown in Figure 2 by
adding the 8755C, the 180TR of 182T, the 11664,
and a test device like a4 to 6 GHz Bandpass Filter. It
is important that the two rear panel connections
trom the 8350A to the 8755C/182T are made fora
properCRT display. For the example measurement
set the following front panel controls:

On the 8755C:

Channel 1 : )
Display..--- OFE (pressalithe display push
buttons so that they are all out)

Channel 2:
Display.....................; ......... B
dAB/DIV Liieeneemeeers U 10 dB
Reference Level c...oooveveonres —10 dB
Reference Level Vernier ....coeseeree OFF

On the 1827 or 180TR:
Magnifier . ..ooerormemersmsr T X1
DiSPIaY «» o vmereer e INT

After connecting the equipment: reset the 9835A,
scratch the 9835A memory, then typeé in the above
program. Then run the program. The 8350A will
initially undergo an instrument preset which will set
the proper power levelingmode and sweep blanking
signals. Since the 8755C requires the RF signal to be
modulated at a27.8 kHz rate, the internal amplitude
modulation is enabled. 1f using 2 4 to 6 GHz
Bandpass Filter as the test device, the CRT display
shouid reflect the filter transmission response ovel

" the3to7 GHz range. Two frequency markers of the

Z-Axis Intensity dot variety are set to 4 and 6 GHz
hopefully within the passband or near the 3 dI
points. The setup can be modified by changing th
values in lines 60,70, 80,90,and/or1 00, thenre-ru
the program. :
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Figure 2. Equipment Setup For Program 3

EXAMPLE PROGRAM 4: Learning An Instrument State

Being able to save a specific instrument state is
helpful when it is needed several times in a test or
measurement procedure. The user could save the
instrument state by manually logging the important
sweep parameters such as frequency range, power
level, ALC modes, etc,, then re-inputting them at the
appropriate time. A somewhat simpler approach is

to save the instrument state in one of the 8350A°
internal storage registers, then recall it when needed.

However, this is not a ‘permanent solution

unless the 8350A Non-volatile Memory option

(Option 001) is used. A more permanent solution is

to use the Output Learn String function ofthe 8350A

so that the 9835A can learn then store a data string

that describes the present instrument state on a

tape cartridge or in its’ internal memory. Once an

instrument state is stored or learned, the 8350A can

then be restored to that state using the Input Learn

String function. The power of these instrument

Learn/Teach functions are demonstrated by the

following program using the 9835A fast data transfer
function. ’

PROGRAM 4

PROGRAM 4 EXPLANATION:

Line 10: Define the first element in any array to
be at index number 1.

Line 20: Set the length of the A$ string to 100
characters.

Line 30: Setthe 8350A to a predefined state via
instrument preset and enable the square
wave modulation.

Line 40: Return the 8350A to local control.
Line 50: Temporarily stops program execution.

Line 60: Program the 8350A to output the Learn
String.

Line 70: Read the Learn String into the 9835A
using a byte fast handshake transfer of
90 string characters ignoring the line
feed as the string terminator, Store the

90 character Learn String in A$.
Line 80: Temporarily stops program execution.

Line 90: Program the 8350A to accept a Learn
String, then send the new Learn String to
the 8350A.

Line 100: Stop program execution.

Setup the equipment as in example 3 using the CRT
display to verify the sweep settings. Note that the
original equipment setup can also be used with the
8350A front panel indicators used for verification.
Reset the 9835A, scratch the 9835A memory, then



type in the above program. Run the program. The
8350A will undergo an instrument preset, enable
the square wave modulation, then return to local
front panel control. Then perform the following:

1. Adjust the 8350A to a preferred instrument
state, then press BONTINUE] on the 9835A.

et SrvERAE i

2. Turnthe8350Aline poweroff. Wait five seconds -

then turn the 8350A power back on. Press
INSTR.PRESET] on the 8350A.

3. Press CONTINUE| on the 9835A. Verify on the
CRT display and/or the 8350A that the original
instrument state has been restored.

EXAMPLE PROGRAM 5: Interrogating The Present Value Of A Function

While the 8350A Learn String enables the user to
completely save a string of characters that define
the present instrument state, the information is
densely packed and encoded to save memory
space. If the user wishes to determine the actual
value of a specific parameter, say the Start Fre-
guency, itwould require atedious process to extract
a numeric value from several characters within the
Learn String. An easier approach is to use the Qutput
Interrogated Parameter function of the 8350A. With
this function thé 9835A instructs the 8350A to
output the present numeric value of a specified_
" function. Any function that has a numeric value
associated with it can be interrogated. Note that if
the parameter is not presently active, the 8350A
uses a computed value or its previous value. The
following program demonstrates the capability of
the interrogate function. )

PROGRAM 5

PROGRAM 5 EXPLANATION:

Line 10: Set the 8350A to a predefined instru-
ment state via instrument preset and
enable the square wave modulation.

Line 20: Return the 8350A to local control.

Line 30: Temporarily stops program execution.

Line 40: Program the 8350A to output the
present value of the Start Frequency.

line 50: Readthevalueintothe9835A and store
it in the variable ‘A’,

Line 60: Print on the CRT display the present
value of the Start Frequency in MHz.

Line 70: Program the 8350A to outputthe present
value of the Stop Frequency.

Line 80: Read thevalueintothe9835A and store
it in the variabie ‘B'.

Line 90: Print on the CRT display the present
value of the Stop Frequency in MHz.

Line 100: Program the 8350A to outputthe present
value of the Sweep Time.

Line 110: Read the value into the 9835A and store
it in the variable ‘T'.

Line 120: Print on the CRT display the bresent

value of the Sweep Time in milliseconds.
Line 130: Stops program execution,

Setup the equipment as in example 3 using the
analyzers’ CRT display to verify the sweep settings.
Note that the original equipment setup can also be
used with the 8350A front panel indicators used for
verification. Reset the 9835A, scratch the 9835A
memory, then type in the above program. Run the
program. The 8350A will undergo an instrument
preset, enable the square wave modulation, then
return to local front panel control. Then perform the

- following:

1. Adjustthe 8350Atoapreferredinstrumentstate
using the Start Frequency, Stop Frequency, and
Sweep Time controls.

2, Press CONTINUE on the 9835A.

The present values of the Start Frequency, Stop
Frequency, and Sweep Time are sequentially

interrogated and then printed on the CRT of the
9835A. '




EXAMPLE PROGRAM 6: A Stepped CW Sweep

Present automatic measurement systems typically
make measurements at a sequence of CW test
frequencies instead of analog sweeping the fre-
quency range of interest. If swept, the measurement
data taking machine would need to sample the RF
signal at a very fast rate to maintain accurate
frequency information, too. This is typically not
accomplished. Stepped CW sweeps can be accom-
plished in several ways with the 8350A:

1. Program sequential CW test frequencies.

2. Program the frequency sweep range then
enable’ the manual sweep mode. Perform a
stepped manual sweep by repetitively program-
ming the step up/increment function.

3. Program the CW frequency to the start fre-
quency, the Step Size to an appropriate value,
then repetitively program the step up/incre-
ment function, ‘

Considering the speed of programming the above
approaches, the third is the most efficient. This
program illustrates a stepped sweep using this
approach. :

PROGRAM 6

PROGRAM 6 EXPLANATION:

Line 10:  Setthe 8350A to the predefined instru-
ment state, enable the square wave

modulation, and disable CW Filter.

The 9835A displays “Start Freq (GHz) =
?”, input prompts for Start frequency of
the sweep. Store it in the variable ‘A"

The 9835A displays “Stop Freq (GHz) =
?", input prompts for the stop frequency
of the sweep. Store it in ‘B’,

The 9835A displays “Step Size (GHz)-=
?", input prompts for the step size of the
sweep. Store it in ‘'C’,

Line 20:

Line 30:

Line 40:

Line 50: Determine the number of frequency
steps in sweep, store in ‘D’.

Line 60: Setthe CW Step Size.

Line 70: Set the CW frequency to the start
frequency value, :

Line 80: Iterate the CW step ‘D’ times.

Line 90: Program the Step Increment/Up function,

Line 100: Wait 20 milliseconds for settling.-

Line 11‘0: Continue step iteration,

Line 120: Go to line 70.

The equipment setup is the same as in the previous
example. Reset the 9835A, scratch the 9835A
memory, then type in the above program. Run the
program. The 8350A will undergo an instrument
preset and enable the square wave modulation.
Then perform the following:

1. The 9835A will display “Start Freq (GHz) = 7.

" Answer this prompt by inputting the desired

Start frequency (value in GHz) of the sweep,
then press CONTINUE]L.

2. The 9835A will display “Stop Freq (GHz) = 7,
Answer this prompt with the desired Stop
frequency (in GHz) of the sweep, then press
CONTINUE}

3. The 9835A will display “Step Size (GHz) = 7",
Answer this prompt with the desired Step size
(in GHz) of the sweep, then press CONTINUE]

4. The 8350A CW frequency will be programmed

to the Start frequency of the sweep selected.

Then the CW frequency is repetitively incre-
mented by the step size value. The sweep is
thenrestarted afterreaching the stop frequency.

To stop the program press STOP.

Since part of the time involved in changing CW
frequenciesis in updating the numeric LED displayif
this could be defeated the CW frequency time can
be optimized. Note that one drawback is that the
numeric display will not indicate the present
frequency. The 8350A provides a Display Update
On/Off function and it can be implemented by
modifying line 10 to be:

OUTPUT 719;“1IPMD1FIODUQ"

Then re-run the modified program using the same
operation steps as above.



EXAMPLE PROGRAM 7: Using Service Requests, Status Bytes, and Request Mask

Certain error conditions of the 8350A can be
detected by the 9835A so that corrective action can
be taken: Examples of some detectable error condi-
tions are RF power unleveled, numeric data entry
out of range, and line power failure. If an error
condition exists, the user can instruct the 8350A to
request service from the 9835A by initiating a
Service Request (SRQ). The 9835A can detect
whether an SRQ has taken place on the bus by
analyzing bit 7 (see note below) of the Status Byte of
the 98034A HP-IB Interface. Two modes are avail-
able for analyzing the 98034A Status Byte: (1)
periodically read the Status Byte, or (2) enable bit7
tointerruptthe program whenitis set, In either case,
once it is determined that the 8350A has requested
service, the specific error condition(s) can then be
determined by reading and analyzing the Status
Bytes of the B350A. The 8350A has two Status Bytes,
each consisting of 8 bits with each bitindicating the
present status of a particular function or condition.
See Table 1 for a compiete description of the
conditions associated with each Status Byte bit. The
user can analyze these Status Bytes forevery SRQ, or
more simply, instruct the 8350A to issue an SRQ
only if a specific set of error conditions exists. The
set of conditions is determined by a numeric value
passed by the Request Mask function. This numeric
value is generated by summing the decimal values
of each Status Byte bit to be checked. This program
demonstrates the capability of the SRQ and Status
Bytes to detect an error condition.

PROGRAM 7

CLUBUTPUT 7LE AL
“MAIT, 108 °

NOTE

This assumes that the status bits are numbered 0
thru 7 with the least-significant bit being number
0. Other references may assume that the bits are
numbered 1 thru 8 with the least-significant bit
being number 1.

If using an 86200 Series Plug-in, the Status Bytes
can provide only limited information. Table 1
indicates which Status Byte functions/bits are
usable,

PROGRAM 7 EXPLANATION:

Line

Line

Line

Line

Line

Line

Line

Line

Line

Line 100:

Line 110:

10

i0:

20:

30:

40:

50:

60:

70:

80

90

Clear the status of the HP-1B.
Clear the status of the 8350A,

Preset the 8350A to a predefined instru-
ment state and enable the square wave
modulation, and set the Request Mask
to enable Parameter Altered and Syntax
Error SRQ's.

Indicate that if an interrupt from the
98034A HP-IB Interface is received that
program execution will branch to the
interrupt service routine located at the
line labelled ‘Srq’.

Specify an interrupt from the 98034A if
bit 7 (decimal value 128) is set.

Enable the controller to accept an inter-
rupt from the 98034A.

The 9835A displays “CW Freq {CHz) =
?, input prompts for the desired CW
frequency value in GHz. Store it in the
variable ‘F.

Setthe CW frequency as determined by
F.

Wait 100 milliseconds to allow the
8350A to interrupt.

Go to line'70.
Location of the interrupt service routine.

Read the Status Byte of the 8350A and
store it in ‘A,




Line 120:

Check bit 0 of the 8350A Status Byte for
an Altered Parameter error. Print on the
CRT display “Parameter Altered” if one
exists.

The equipment setup is the same as the previous
example. Reset the 9835A, scratch the 9835A
memory, then type in the above program. Run the
program. The 8350A will undergo an instrument
preset and enable the square wave modulation, The

Line 130 ggeﬁlt(a?('tefrg: tg:f i35r?/:\hsa:%;§rdeitse [f::r - 9835A then displays “CW Freq (GHz) =", Answer
ng itax Error". if mneo “ists. pray this prompt by inputting the desired CW frequency
Y one exis in GHz, thten press CONTINUE. Verify that the
Line 140: Clear the 8350A Status Byte to enable 8350A CW frequency has been properly pro-
another SRQ. grammed. Try several values that are out of range of
. . . the plug-in's frequency limits and verify that an error
Line 150: ::ﬁ;:f:sy Ec)|t7ofthe98034Ato cause message was printed on the CRT display. The
pt. program repeats the above input prompt. To stop
Line 160: Re-enable interrupts from the 98034A. the program press STOP].
Line 170: Return from the interrupt service
routine to the main program.
Table 1. 83504 Status Byte Descriptions
! - STATUS BYTE (#1)
BIT# Sl s e s 2 1 0
CDECIMAL | 7. o T
_ VALUE | = 7 32 18 8 4 2 !
FUNCTION | N/A EST [SRQon | SRGon | . N/A" | SRQon N/A | SRQon
. B 7| Syntax | End of Change in Numeric -
=.| Error Sweep Extended | Parameter.
Co ; -Status Byte Altered to:
* Default
~ Valye
EXTENDED STATUS BYTE (#2)
BIT# | 7oove . s | e | s 2 1 0
VALUE | 128 oL 8 4 2 1
FUNCT IO_.NAL_éAiﬁIbE\,‘Q":;" | powers | oN/A- NA | NgA A - sel Test: i
e -Fail_i{r_i_a :L_._Jn_l_evel_ed,- Failure/on; - s - .- Failed.

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

11



HP-1B PROGRAMMING CODES

Code Description Code _ Description
AKm Amplitude Marker On/Off MPm Marker 1-2 Sweep On/Off
Almn Alternate Sweep On/Off M5 Milliseconds
Al Internal Leveling MZ MHz
A2 External Crystal Leveling MO Marker Off
A3 External Power Meter Leveling M1 Marker #1
I M2 Marker #2
BK Backspace M3 Marker #3
CAm Amplitude Crystal Marker On/Off M4 Marker #4
(83522/83525 Only} M5 Marker ¥5
CF Center Frequenc : )
Clm Intensity C?ystal ?N’Aarker On/Off NT Network Analyzer Trigger (84108)
(83522/83525 Only) OA Output Active Parameter
Ccw CW Frequency oL Qutput Learn String
C1 1 MHz Crystal Marker Frequency OM Output Mode String
(83522/83525 Only) o°P Output Interrogated Parameter
Cc2 10 MHz Crystal Marker Frequency (01 QOutput Status bytes
{83522/83525 Only) OX Qutput Micro Learn String
C3 50 MHz Crystal Marker Frequency PL Power Level
(83522/83525 Only) PSm " Power Sweep On/Off
C4 External Crystal Marker Frequency ,
(83522/83525 Only) RCn Recall Register
' : RFm RF Power On/Off
DF Delta F Frequency Span RM Service Request Mask
DM dBm RPm RF Blanking On/Off
DN Step Down/Decrement RS Reset Sweep
DPm Display Blanking On/Off
DUm Display Update On/Off sC Seconds .
5F . Frequency Step Size
E Exponent Power Of 10 . SH Shift Function
FA Start Frequency SLm Slope On/Off
FB Stop Frequency SM Manual Sweep
Flm CW Filter In/Out SP Power Step Size
F1 —20 MHz/V FM SS Step Size
F2 —6 MHz/V FM ST - Sweep Time
cz GHz Svn Save Register
5X external Sweep
HZ Hz
) TS Take Sweep
I Input Learn String T1 Internal Sweep Trigger
IP Instrument Preset T2 Line Sweep Trigger
1X Input Micro Learn string T3 _External Sweep Trigger
KZ KHz T4 Single Sweep
MC Marker To Center Frequency uUP Step Up/Increment
MDm Square Wave Amplitude Modula- VR CW Vernier
tion On/Off
MO Marker Off 0-9 +—  Acceptable Numeric Data
NOTES
1. Program codes of the form “XXm’ use “m” to turn the function On or Off (1 or 0). For the storage register
functions the “n” is 1 through 9. '
2. The 8350A ignores spaces, plus signs, negative signs (except when valid) and any unexpected characters.
Program codes can be upper or iower case alpha characters.

For more information, call your local HP Sales Office or nearest Regienal Qffice: Eastern (201) 265-5000; M
970-7500; Canadian (416) 678:9430. Ask the cperator for instrument sales. Or
S.A., 7, rue du Bois-du-Lan, P.O. Box, CH 1217 Meyrin 2, Geneva, Switzerland, In

5952-9306

idwestern (312) 255-9800; Southern (404) 955-1500; Westarn (213)
write Hewlatt-Packard, 1501 Page Mill-Road, Palo Alto, CA 94304. In Europe: Hewlett-Packard
Japan: Yokogawa-Hewlett-Packard Lid., 29.21, Takaldo-Higashi 3-chiome, Suginami-ku, Tokyo 168,

Printed in U.S5.A,
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Introductory Operating Guide
for the HP 8350A Sweep Oscillator
with the HP 9845B Desktop Computer

INTRODUCTION

This programming note is a guide to the remote
operation of the HP 8350A Sweep Oscillator and
appropriate HP 83500 Series Plug-in using the HP
9845B Desktop Computer. Included in this guide
are the system connections for remote operation

and several example programs with descriptions of
each step.

The 8350A is fully compatible with the Hewlett-
Packard Interface Bus (HP-1B). When used with a
controller such as the 9845B, complete control of
the sweep mode, frequency limits, frequency
markers, power level, and all other front panel
controls can be achieved.

REFERENCE INFORMATION

For further information on the HP Interface Bus, the
following reference should prove helpful:

¢ Condensed Description of the Hewlett-Packard
Interface Bus (HP Literature No. 59401-90030).

Complete reference information on the 8350A can
be found in the 8350A Sweep Oscillator Operating
and Service Manual (HP Part No. 08350-90001). For
information on operating the 98458 the following
references are available;

® 9845B Operating and Programming Manual (HP
Part No, 09845-91000).

® 9845B 1/O ROM Programming Manual (HP Part
No, 09845-91060).

EQUIPMENT REQUIRED

To perform all the example programs described in
this programming note, you will need the following
equipment and accessories:

1. HP 8350A Sweep Oscillator with any HP 83500
Series Plug-in. Note that an HP 86200 Series
Plug-in withthe HP 11869A Adapter can be used
but all references to power level and power
control are not applicable.

@HEWLETT-PACKARD CO. 1980

HEWLETT
PACKARD

[



2. HP 9845B Desktop Computer with:

a. HP 98412A 1/0 ROM (actually 2 ROM’s)

b. HP 98034A Revised HP-IB Interface Card/
Cable | :

SET-UP

Figure 1 shows the system connection and switch
settings for the 98034A Interface and the 98458
Desktop Computer. The following procedure com-
pletes the setup: '

L.

2

NOTE
1. Turn off the power to the 2845B.
The following equipment is not required for the
programs to function but rather for a visual 2. Verifythatthe ROM's areinstalled in the 9845B.
display of the 8350A functions. If not, then install the ROM's in the appropriate
side panel drawers of the 9845B.
HP 8755 Frequency Response Test Set with:
, . 3. Installthe 98034A Interface Card into oneof the
a. HP 8755C Swept Amplitude Analyzer rear panel slots of the 9845B.
b. HP 180TR or 182T Display Unit ' ,

4. Verify that the rotary switch on top of the
¢ HP1 1 664A or 116648 Detector 98034Aissetto”7”. If notthen setitto”7" since
d. Two 120 cm. (4 ft.) BNC cables (HP11170C thisis the select code forthe interface card forall

variety) programs found within this guide.
or any appropriate Oscilloscope with Crystal/ 5 C ) .
. . . Connect the 24-pin HP-IB connector of the
Schottky Detector, Attenuator, and BNC Cabling, 98034Atotherear pane! HP-1B connector ofthe
Any test device over the frequency range of the 8350A. This connector is tapered to insure
83500 Series Plug-in. ’ proper connection. '
HP INTERFAGE BUS
98034A
83650A/83500 PLUG-IN 9845B
ROM Drawer . ROM Drawer
! I
¥ | [# #
— ) | o o ||
2000000000N0000 0 Q00ca
Oooooocgocoocd g oooaa
gooocoooonoord |:| gooad
T —— o T o o o T o T T T T o [ o ooooo
C——— [j cooao
o Wwoom T W v
Figure 1. System Connection -
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CAUTION

Do not attempt to mate black metric threaded
screws on one connector with silver English
threaded nuts on another connector, or vice-
versa, as damage may result. A metric conversion
kit which will convert one cable and one or two
instruments to metric hardware is available by
ordering HP Part No. 5060-0138.

6. All programs within this guide expect the 8350A
HP-1B address to be decimal 19. The 8350A HP-
IB address switches are located inside the instru-
ment and are factory preset to decimal 19. To
execute a front panel ‘Set HP-1B address’ which
will dispiay the present HP-1B address:

Press SHIFT, LCL,

The FREQUENCY/TIME display will indicate the
present decimal address. To reset the number if
19 is not displayed:

Press 1, 9! GHz;

This HP-1B address will remain in effect until the
instrument is powered off since the internal
.address switches are read at power on {unless
8350A Option 001 Non-volatile Memory is
used). Since Example 4 requires the 8350Ato be
powered off then on, the internal address
switches should be reset to 19 if necessary.

CHECK-OUT

Turn on the 9845B and the 8350A. The 98458
should undergo an internal memory test then
display “9845B READY FOR USE” on the CRT
display. The 8350A should also undergo a turn-on
self test consisting of the red LED numeric displays
being blanked and all yellow indicator LED's on,
then the 8350A sweep controls are set to the
instrument preset state: Start/Stop Sweep over the
entire plug-in frequency range, fastest sweep time
for plug-in (typically 10 milliseconds), and maxi-
mum leveled output power for the plug-in. If the
8350A fails the power-up self test an error message
will be displayed in the far left LED display. Check
section 8 of the 8350A Operating and Service
Manual for error message decoding and diagnostics.

To verify that the HP-1B connections and interface
are functional perform the following on the 9845B:

1. Press CONTROL STOP (or RESET)
2. Type 'REMOTE 719’

3. - Press EXECUTE!

Verify that the REM light on the 8350A is lit. If this
fails, verify that the 98034A select code switch is set

to “7", the 8350A address switches are set to “19”,
and the interface cable is properly connected.

If the 9845B display indicates an error messag'e, ftis
possible that the above remote message was typed
in incorrectly or the ROM’s are not properly in-

- stalled. If the 98458 accepts the remote statement

and the display is clear but the 8350A REM light -

-does not turn on, you could have a defective

98034A or 8350A. Perform the operational checks
as outlined in the respective Operating and Service
Manuals to find the defective device.’

PROGRAMMING EXAMPLES

The following sample programs show the various
ways of controlling the 8350A. In remote control
situations the 8350A Sweep Oscillator can interact
with the system HP-1B controlier in two basic ways:

1. "Listen Mode": Here the 8350A listens to the
control commands as to modifying the present
instrument state. This effectively commands the
8350Ato do a specific event much like settinga
front panel function. :

2. "Talk Mode”: Here the 8350A informs the
controller of the present instrument state with a
numeric value or a string of characters. This
effectively allows the userto interrogate orlearn
any 8350A function.

Each programming example is structured using the
following format:

A general description of the functions exercised
The program listing _

An explanation of each program line

Detailed instructions for operating the program.

EXAMPLE PROGRAM 1: Remote, Local, Local Lockout, and Instrument Preset

Before programming the 8350A for different sweep
functions, the user should be aware of the extent of

- remote control that can be used. The Remote

Enable {REMOTE") command sets the 8350A into
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remote control from the local (manual) mode. In
remote the 8350A will perform only as its functions
are programmed. However if the LCL button is
pressed, the 8350A will return from the remote state
to local control. To prevent this from occurring the
Local Lockout (LOCAL LOCKOUT) command dis-
ables all front panel controls, specifically the “Local”
key. The Go To Local {{ LOCAL’) command will return
the 8350A to front panel control thereby removing it
from the remote and local lockout modes. Note that
the above remote and local commands are different
from the general HP-1B bus local and remote com-
mands ('LOCAL 7' and ‘REMOTE 7’). Finally, in
remote control it is periodically desirable to reset
the 8350A to a predefined state, this is achievable
with the Instrument Preset function.

PROGRAM1

-+ 1@ REMOTE 719"
28  DISP "Remote"

. 2@ _ FAUSE :
48 REMOTE 719,
5@  LOCAL" LOCKOUT 7
6B . DISP “Leocal Lockout"
7@ PRAUSE ’
86  LOCAL 719
28  DISP.*Local®
185 PRAUSE A
118 DUTFUT 719;"IP" -
128 END,

PROGRAM 1 EXPLANATION:

Line 10: Sets 8350A to remote.

Line 20: The 9845B displays “Remote”.

Line 30: Temporarily stops program execution.
Line 40: Sets 8350A to remote.

line 50: Sets local lockout mode.

Line 60: The 9845B displays “/Local Lockout”.

Line 70: Temporarily stops program execution.
Line 80: Sets 8350A to local.

Line 90: The 9845B displays ““Local”.

Line 100: Temporarily stops program execution.

Line 710: Sets 8350A to remote and performs an
Instrument Preset.

EXAMPLE PROGRAM 2: Programming Functions

Line 120: Stops program execution.

To verify and investigate the different remote
modes do the following: '

1. Press CONTROL, STOP. SCRATCH A
EXECUTE. on the 9845B. This scratches the
program memory.

Press lNSTRPﬁESET on the 8350A.
Type in the above program.
Press RUN' on the 98458.

With the 9845 B displaying “Remote”, verify that
the 8350A REM light is lit. From the front panel,
attemptto change the start frequency and verify
that this isimpossible. Verify that the Instrument
Preset key and all other keys except LCL are
disabled. Now press the LCL keyand verifythat
the 8350A REM light is off and that you can
modify any of the sweep functions. '

ok Woro

6. Press CONT. on the 9845B. With the 98458
displaying“Local Lockout” verify thatthe 8350A
REM light is again lit. Again attempt to change
the start frequency and perform an instrument
preset, Verify that this is impossible. Now press
the LCL key and verify that still no action is

taken.

7. Press CONT on the 9845B. With the 9845B
displaying “Local” verify that the 8350A REM
light is off. Also verify that all sweep functions
can now be modified via the front panel controls.

8. Press CONT. on the 9845B. Verify that the
8350A has undergone an Instrument Preset and
the REM light is on. The Output (QUTPUT719")
statement does two things, one it performs a
‘REMOTE 719’, and second it passes data to the
8350A.

Note that the 8350A LCL key produces the same
result as programming'LOCAL 719 or'LOCAL7’, Be
careful as the latter command places all instruments
on the HP-18 in local state as opposed to the 8350A
alone.

To program any function onthe 8350A the controller
must pass specific program codes and data to the
sweeper. The statement that allows this is the
Output {{QUTPUT’) statement. The alphanumeric
data string of the output statement can be a

concatenation of character strings and/or variables.
The data can be specific codes, free field formatted
data, or reference a specific image (IMAGE) state-
ment. For example, to program the CW Frequency
(CW), one program code sequence is “CW",
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followed by the frequency in GHz, then“GZ". If the
frequency is to be 7.555 GHz, then the string
“CW7.555GZ" will suffice. However if the frequency
were to change then a variable‘F could indicate the
frequency in GHz and the program string could be
“CW",F,"GZ". Using an image statement also allows
a specific number of digits to be passed, thereby
avoiding any unexpected round off errors.

NOTE

This program expects an 83500 Series Plug-in that

. covers the frequency7.555 GHz. If using a plug-in
that does not cover this frequency range then the
value in lines 30 and 40 should be changed to an
appropriate value.

_ Line 110:

PROGRAM 2

. 18 OUTPUT 719;%Ipv
-28  FIKED 2 o
.. B8 . OUTPUY 719;"CW?P.555G2"
. 48" DISE "CHW =. 7,555 GHz"
se . PFAUSE - - - - _—
<80  INPUY '“CW ¢in GHz) = 2",F
., .78 . PRINT "CMW = “;F3™ GHz" . -~
T -88 OUTRUT 719;"CH";Fy"G2".
98 _GOTC 8@ - . .
18g  IMAGE “"CW",DD.pDD,"GZ*
. 118 DUTPUT 719 USIMG 1083F
128 . GOTO 69 '

PROGRAM 2 EXPLANATION:

Line 10: Puts the 8350A into a predefined state
| via instrument preset. '

Line 20: Fixes numeric data output to 2 decimal
places.

Line 30: Puts the 8350A in CW mode and pro-
grams a CW frequency of 7.555 GHz.

‘Line 40: The 9845Bdisplays”CW=7.555 GHz".

Line 50: Temporarily stops program execution.

Line 60: The 98458 displays“CW (in GHz) =7".
The useris prompted toinputa new CW
frequency value which is stored in the
variable ‘F,.

Line 70: Printonthe CRT displaythe programmed
CW frequency.

Line . 80: -Program the CW frequency using the

default data format.

Line 90: GCo to line 60.

Line 100: Image statement is set up for program-
ming the CW frequency with a 1 MHz
resolution.

Program the CW frequency via image
statement in line 100. '
Line 120: Go to line 60.

The equipment setup is the same as the previous
example. Reset the 9845B, scratch the 9845B

memory, then type in the above program. Then do
the following:

1. Run the program. The 98458 displays “CW =
7.555 GHZ". The 8350A changes from the instru-
ment preset state of Start/Stop sweep to a CW
freqliency of 7.555 GHz.

2. Press CONT! on the 98458, The 9845B now
displays “CW (in GHz) =?". Type in a new CW
frequency (value in GHz), then press CONT.

3. The 8350A will be programmed to the new CW
frequency with the new value printed on the
CRT display. The program jumps back to step (2)
above.

When inputting the CW frequency try several
values, each with a different number of digits after
the decimal point. Notice that the 8350A displays
the frequency to 3 decimal places (1 MHz fre-
guency resolution). Values with better than 1 MHz
frequency resolution are rounded to the nearest
MHz by the 8350A, However when the 9845B is
reset all numeric output data defaults to the ‘FIXED
2’ or fixed 2 decimal places format. Thus the 9845B
rounds the desired frequency to the nearest 10
MHz, To change this free-field format to more
decimal places modify the fixed format statement in
line 20 to ‘FIXED 5’ from the keyboard then re-run
the program. Another approach is to utilize the
image statement to set the desired number of
decimal places. To use the image statement in the
program, do the following on the 98458:

Press STOP
Type 'DEL 80, 90’
- Press .EXECUTE

This should delete lines 80 and 90 from program #2

. and allow the use of lines 100, 110, and 120 instead.

Run the modified program again and use the same
steps for operation as before. Now if the value
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inputted has a frequency resolution greater than
1 MHz the 9845B does the rounding instead of the
8350A. This is the preferred programming approach.
Change the image statement for 10 MHz frequency
resolution and verify the results from the 8350A

frequency display.

Since a device select code address can be a variable,
verify that this can be used in the modified or
original program #2 by doing the following:

1. Insertbefore Line 10 anew line with the variable

‘Swp’ by:

Press STOP'
Type ‘5 Swp=719"
Press STORE.

Modify the output statement(s) by editing the -
necessary lines and changing the
‘OUTPUT 719" to 'OUTPUT Swp’ and
‘OUTPUT 719 USING 100’ to ‘OUTPUT Swp
USING 100°.

Re-run the modified program using the same
operation steps as above.

EXAMPLE PROGRAM 3: Setting Up A Typical Sweep

Typically the sweeper is programmed forthe proper
sweep frequency range, sweep time, power level,

and marker frequencies for a test measurement. ' -

This program sets up the sweeper for a general
purpose situation using several dedicated image

statements. Note that not all parameters need to be -

reprogrammed every time.
NOTE

This program expects an §3500 Series Plug-in that
covers the frequency range of at least 3 to 7 GHz
If using a plug-in with a different frequency range,
change the values in lines 60, 90, and 100, to the
appropriate values. If using an 86200 Series Plug-
in then do not enter line 70.

PROGRAM 3

1@ INMAGE "FR";D1),DDD, “GZFB',TD. DD, "GZ*
. 2B . IMAGE -*$T",BDDDD, "M&" .
29 . IMAGE “M",D,DD,BDBD,"GZ"
48 IMAGE "FL™,BDD.D,"DM”

58  OUTRUT. 719:"IPMBI"

68 . OUTRUT 719 USINS 18;3,7
7a CUTPUT 715 USING 48318 -
2@ OUTRUT 719 USING ze;5:
728 QUTPUT 7?19 USING 3931,4
188 QUTPUT 719 USING 38;2,6
118 END : :

PROGRAM 3 EXPLANATION:

Line 10: .Image statement for setting the Start
and Stop Sweep frequencies in GHz.

Line 20: Image statement for setting the Sweep
Time in milliseconds.

Line 30: Image statementforsettinga Frequency
Marker by marker number and fre-
quency in GHz.

Line 40: Image statement for setting the Output
Power Level in dBm.

Line 50: Presetthe sweepertoaknown state via
_instrument preset and enable the in-
ternal 27.8 kHz Square Wave Ampli-
tude Modulation.

Line 60: Seta Start/Stop Sweepof3.0t07.0 GHz.
Line 70: Setthe OutputPowerlevelto+10dBm.
Lline 80: Setthe Sweep Time to 50 milliseconds.
Liﬁe 90: Set Marker#1 to 4 GHz.

Line 100: Set Marker#2 to 6 GHz.

Line 110: Stops program execution.

Set up the equipment as shown in Figure2 by
adding the 8755C, the 180TR or 182T, the 11664,
and atest device like a4 to 6 GHz Bandpass Filter. It
is important that the two rear panel connections
from the 8350A to the 8755C/182T are made fora
proper CRT display. For the example measurement
set the following front panel controls:

On the 8755C:

Channel 1;
Display ......... OFF (press all the display
push buttons so that they are all out)
Channel 2:
Display ...vie e e i B
dB/ DIV . e 10 dB
Reference Level .................. —10 dB
Reference Level Vernier.............. OFF
On the 182T or 180TR:
Magnifier ... ... .. X1
Display ..o INT -

e et 1AM e T 8
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8755C/182T SWEPT
AMPLITUDE ANALYZER

HP 8350A

HP 98458 SWEEP OSCILLATOR

BESKTOP COMPUTER

980354

POS Z BLANK AUX L
SWEEP QUT/IN
| [Front or Rear} ' AUX D"
I il
i or
LLEL I 1 1]
e-% O 980
B
DEVICE
UNDER TEST 11664
DETECTOR
o=

Figure 2. Equipment Setup For Program 3

After connecting the equipment: reset the 98458 ,
scratch the 9845B memory, then type in the above
program. Then run the program. The 8350A will
initially undergo an instrument preset which will set
the proper power leveling mode and sweep
blanking signals. Since the 8755C requires the RF
signal to be modulated at a 27.8 kHz rate, the
internal amplitude modulation is enabled. If using a

4 to 6 GHz Bandpass Filter as the test device, the
CRT display should reflect the filter transmission
response over the 3 to 7 GHz range. Two frequency
markers of the Z-Axis Intensity dot variety are set to
4 and 6 GHz, hopefully within the passband or near
the 3 dB points. The setup can be modified by
changing the values in lines 60, 70, 80, 90, and/or
100, then re-run the program.

"EXAMPLE PROGRAM 4: Learning An Instrument State

Being able to save a specific instrument state is

helpful when it is needed several times in a test or
measurement procedure. The user could save the
instrument state by manually logging the important
sweep parameters such as frequency range, power

level, ALC modes, etc., then re-inputting them at the

appropriate time. A somewhat simpler approach is
to save the instrument state in one of the 8350A
internal storage registers, then recall it when needed.
However, thisis nota permanent solution unless the
8350A Non-volatile Memory option (Option 001) is
used. A more permanent solution is to use the
Output Learn String function of the 8350A so that
the 9845B can learn then store a data string that
describes the present instrument state on a tape
cartridge or in its’ internal memory. Once an instru-
ment state is stored or learned, the 8350A can then
be restored to that state using the Input Learn String

function. The power of theseinstrument Learn/Teach -

functions are demonstrated by the following program
using the 98458 fast data transfer function.

PROGRAM 4

18 ' OFTION EASE 1
20 DIM A3C1BG]
- 2@ . OUTPUT 719;"IPMEL"
. 4@ LDOCAL 719
5% PRUSE
Y5} QUTPUT 719;"0L" ' ' )
78 © ENTER 719 BFHS 9@ USING "#,90R";A$

86 FAUSE
98 ouTPUT _?19;",IL"&F|$7

168. EHND

PROGRAM 4 EXPLANATION:

Line 10: Define the first element in any array to
be at index number 1.

Line 20: Set the length of the A$ string to 100
characters. .

Line 30: Setthe 8350A to a predefined state via
instrument preset and enable the square
wave modulation.



Line 40: Return the 8350A to local control.

Line 50: Temporarily stops program execution.

Line 60: Program the 8350A to output the Learn

String.

Line 70: Read the Learn String into the 98458
using a byte fast handshake transfer of
90 string characters ignoring the line
feed as the string terminator. Store the

90 character Learn String in AS.
Line 80: Temporarily stops program execution.

Line 90: Program the 8350A to accept a Learn
’ * String, then send the new Learn String to
the 8350A.

Line 100;: Stops program execution.

Setup the equipment as in example 3 using the CRT
display to verify the sweep settings. Note that the
original equipment setup can also be used with the
8350A front panel indicators used for verification.
Reset the 98458, scratch the 9845B memory, then
type in the above program. Run the program. The
8350A will undergo an instrument preset, enable
the square wave modulation, then return to local
front panel.control. Then perform the following:

1. Adjust the 8350A to a preferred instrument
state, thenf press ‘CONT: on the 98458B.

2. Turnthe 8350Aline power off. Wait five seconds
then turn the 8350A power back on. Press
INSTR PRESET: on the 8350A.

3. Press CONT on the 9845B. Verify on the CRT
display arid/or the 8350A that the original
instrument state has been restored.

EXAMPLE PROGRAM 5: Interrogating The Present Value Of A Function

While the 8350A Learn String enables the user to
completely save a string of characters that define
the present instrument state, the information is
densely packed and encoded to save memory
space. If the user wishes to determine the actual
value of a specific parameter, say the Start Fre-
quency, itwould require a tedious process to extract
a numeric value from several characters within the
Learn String. An easierapproach is to use the Output
Interrogated Parameter function of the 8350A. With
this function the 9845B instructs the 8350A to
output the present numeric value of a specified
function. Any function that has a numeric value
associated with it can be interrogated. Note that if
the parameter is not presently active, the 8350A
uses a computed value or its previous value. The
following program demonstrates the capability of
the interrogate function.

PROGRAM 5

. 1@ . DUTPUT 719 "IPND1Y
28 . LOCAL 71%
36 PAUSE o
48  OUTPUT 719;"OPFR"
58  EMTER 719;R :
" 58 PRINT "“Start. Freg =
76 OUTPUT 719;"OFFE"
go- ENTER 719;B ]
© 9@  PRINT "Stop Freg -
- 188 OUTPUT P19;“0PST"
118 ENTER 719;T ' . . :
129 - PRINT "Sweep Time = ";10B@8%T;" msec”

j;ﬂ/iéﬁ;""MHz“'

“;B/LEEL N MHz" -

“ {38  END

PROGRAM 5 EXPLANATION:

Line 10: Set the 8350A to a predefined instru-
ment state via instrument preset and
enable the square wave modulation.

Line 20: Return the 8350A to local control.

Line 30: Temporarily stops program execution.

Line 40: Program the 8350A to output the
present value of the Start Frequency.

Line 50: Read thevalueintothe9845B and store
it in the variable ‘A,

Line 60: Print on the CRT display the present
value of the Start Frequency in MHz

_Lline 70: Program the 8350A to outputthe present

value of the Stop Frequency.

line 80: Readthevalueintothe 98458 and store
it in the variable ‘B’

Line 90: Print on the CRT display the present
value of the Stop Frequency in MHz.

Line 100: Program the 8350A to output the present
value of the Sweep Time.

Line 110: Read the value into the 9845B and store
it'in the variable 'T".

Line 120: Print on the CRT display the present
value of the Sweep Time in milliseconds.

Line 130: Stops program execution.
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Setup the equipment as in 'example 3 using the
analyzers’ CRT display to verify the sweep settings.
Note that the original equipment setup can also be
used with the 8350A front panel indicators used for
verification. Reset the 98458, scratch the 98458
memory, then type in the above program. Run the
program. The 8350A will undergo an instrument
preset, enable the square wave modulation, then
return to local front panel control. Then perform the
following:

EXAMPLE PROGRAM 6: A Stepped CW Sweep

1. Adjustthe 8350Atoapreferred instrument state
using the Start Frequency, Stop Frequency, and
Sweep Time- controls,

2. Press CONT on the 9845B.

3. The present values of the Start Frequency, Stop
Frequency, and Sweep Time are sequentially

interrogated and then printed on the CRT of the
98458.

Present automatic measurement system\s typically
make measurements at a sequence of CW test
frequencies instead of analog sweeping the fre-
quency range of interest. If swept, the measurement
data taking machine would need to sample the RF
signal at a very fast rate to maintain accurate
frequency information, too. This is typically not
accomplished. Stepped CW sweeps can be accom-
plished in several ways with the 8350A: '

1. Program sequential CW test frequencies.

2. Program the frequency sweep range then
enable the manual sweep mode. Perform a
stepped manual sweep by repetitively program-
ming the step up/increment function.

3. Program the CW frequency to the start fre-
quency, the Step Size to an-appropriate value,
then repetitively program the step up/mcre—
ment function.

Considering the speed of programming the above
approaches, the third is the most efficient time wise.
This program illustrates a stepped sweep using this
approach.

PROGRAM 6

18 DUTPUT 719;"IPMEIFIB" .
28 INFUT "Start Freq (GHz)> = ?7",A
38 INPUT "Stop Freq (GHz? = ?',B
486 INPUT "Step Size (GHz) v, C
.58  D=(B-RY/C :
68 OUTPUT 719;"CHSS"; C'"GZ"
78  OUTPUT 719;"CU";A;"GZ"
88 -FOR I={ TO B
- 8@ DUTPUT 719;“Up"
- 198 - WAIT 286 -
. 118 HEHT I

L]

1286 GOTO 7@

PROGRAM 6 EXPLANATION:

Line 10:  Set the 8350A to a predetined instru-

ment state, enable the square wave

modulation, and disable CW Filter.

Line 20: The 98458 displays “Start Freq (GHz) =
7", input prompts for Start frequency of
the sweep. Store it in the variable ‘A",

Line 30: The 98458 displays “Stop Freq (GHz) =
?”, input prompts for the stop frequency
of the sweep. Store it in ‘B’.

Line 40: The 98458 displays “Step Size (GHz) =
?”, input prompts for the step size of the
sweep. Store it in 'C".

Line 50: Determine the number of frequency
steps in sweep, store in ‘D",

Line 60: Setthe CW Step Size.

Line 70: Set the CW frequency to the start
frequency value.

Line 80: Iterate the CW step ‘D’ times,

Line 90: Program the Step Increment/Up func-

' tion. ‘
Line 100: Wait 20 milliseconds for séttling.

Line 110: Continue step iteration.
Line 120: Go to line 70.

The equipment setup is the same as in the previous
example. Reset the 9845B, scratch the 9845B
memory, then type in the above program. Run the
program. The 8350A will undergo an instrument
preset and enable the square wave modulation.
Then perform the following:

1. The 9845B will display “Start Freq (GHz) =7"".
Answer this prompt by inputting the desired
Start frequency (value in GHz) of the sweep,
then press CONT:.

2. The 9845B will display “Stop Freq (GHz) =?".
Answer this prompt with the desired Stop

frequency (in GHz} of the sweep, then press
CONT.



3. The 9845B will display “Step Size (GHz) = ?".
Answer this prompt with the desired Step size
(in GHz) of the sweep, then press CONT.

4, The 8350A CW frequency will be programmed
to the Start frequency of the sweep selected.
Then the CW frequency is repetitively incre-
mented by the step size value. The sweep is
then restarted after reachingthe stop frequency.

To stop the program press STOP.
Since part of the time involved in changing CW

frequencies is in updating the numeric LED display if
this could be defeated the CW frequency time can
be optimized. Note that one drawback is that the
numeric display will not indicate the present fre-
quency. The 8350A provides a Display Update
On/Off function and it can be implemented by
modifying [ine 10 to be:

OUTPUT 719;"IPMDTFIODUO”

Then re-run the modified program using the same
operation steps as above.

EXAMPLE PROGRAM 7: Using Service Requests, Status Bytes, and Request Mask

Certain error conditions of the 8350A can be
detected by the 98458 so that corrective action can
be taken, Examples of some detectable error condi-
tions are RF power unleveled, numeric data entry
out of range, and line power failure. If an error
condition exists, the user can instruct the 8350A to
request service from the 9845B by initiating a
Service Request (SRQ). The 9845B can detect
whether an SRQ has taken place on the bus by
analyzing bit 7 (see note below) of the Status Byte of
the 98034A HP-IB Interface. Two modes are avail-
able for analyzing the 98034A Status Byte: (1)
periodically read the Status Byte, or (2) enable bit 7
tointerruptthe program when itis set. In eithercase,
once it is determined that the 8350A has requested
service, the specific error condition(s) can then be
determined by reading and analyzing the Status
Bytes of the 8350A. The 8350A has two Status Bytes,
each consisting of 8 bits with each bitindicating the
present status of a particular function or condition.
See Table 1 for a complete description of the

conditions associated with each Status Byte bit. The -

user can analyze these Status Bytes forevery SRQ, or
more simply, instruct the 8350A to issue an SRQ
only if a specific set of error conditions exists. The
set of conditions is determined by a numeric value
passed by the Request Mask function. This numeric
value is generated by summing the decimal values
of each Status Byte bit to be checked. This program
demonstrates the capability of the SRQ and Status
Bytes to detect an error condition.

NOTE

This assumes that the status bits are numbered 0
thru 7 with the least-significant bit being number
0. Other references may assume that the bits are
numbered 1 thru 8 with the least-significant bit
being number 1.

10

If using an 86200 Series Plug-in, the Status Bytes
can provide only limited information. Table 1
indicates which Status Byte functiens/bits are
usable,

PROGRAM 7

- .ﬂBDPTID 7

-28°  CLEAR 719 -

38 DUTPUT. ?19,"IPMD1RN"&CHR$(B?)

4@ - N IHT “#7 ., GOSUE. Srq

58  CONTROL MASK.7;128

EQ. . GARD ENABLE 7 & N
C7ES IHPUT "CH Freq AGHZI =2, F . o

80 . DUTRUT 7195 "CW"; F gz " -
Co9e° " WAIT 188

©GOTO 7@

—:11@ Srq: STHTUS ?19 H . : s ’
128 IF BITCA,63<>1 THEH 5070 ISB S
JIFS BIiT(AH, By= 1 THEH PRINT A

'"Parameter H]terﬁd"
-14¢ - IF- BIT(H 1= 1 THEH PREIMT
15&¢ CLERR ?19 S

1w :CDNTRUL MASK ? 128

178 CARDENABLE.7 -

rsg. RETURN ..

"SQnLéx;EFPQP"
X a

PROGRAM 7 EXPLANATION:
Line 10: Clear the status of the HP-iB.
Line 20: Clear the status of the 8350A.

Line 30: Presetthe 8350Atoa predefined instru-
ment state enable the square wave
modulation, and set the Request Mask
to enable Parameter Altered and Syntax
Error SRQ's. -

Indicate that if an interrupt from the
98034A HP-IB Interface is received that
program execution will branch-to the
interrupt service routine located at the
line labelled ‘Srq'.

Line 40:

Line 50: Specify an interrupt from the 98034A if

bit 7 (decimal value 128} is set.




C\ Table 1. 8350A Status Byte Descriptions

J
' STATUS BYTE (#1)
DECIMAL | - R Y D RN S I
FUNCTION|  N/A | REQUEST | sRQon | sRQ on N/A | SRQon - N/A SRQon
' SERVICE- ‘| Syntax = |. Endof | - - -| Changein-| .~ Ndmeric
T(RQS).-. | Error ‘Sweep . Extended | - Parameter
B o Status Byte Altered to
o Default
Value
EXTENDED STATUS BYTE (#2) P
BIT#- | 7 |- -6 5 3 | 2 o 0
DECIMAL U A N _ U B
FUNCTION |Airflow. | *Rf* . | Power | /A NA A A Self Test
C Failure " [ “Unleveled| Failure/on |- L . Failed
*Bit/Functions not usable with 86200 Series Plug-ins and 11869A Adapter,
Line 60: Enable the controllerto accept an inter- Line 140: Checkbit 5 of the 8350A Status Byte for
rupt from the 98034A. a Syntax error. Print on the CRT display
“Syntax Error” if one exists,
Line 70: The 98458 displays “CW Freq (GHz) = .
‘ 1”, input prompts for the desired CW Line 150: Clear the 8350A Status Byte to enable
frequency value in GHz. Store it in the another SRQ.
variable ‘F'. Line 160: Re-specify bit 7 of the 98034A to cause
: . interrupt.
-Line 80: Setthe CW frequency-as determined by an fnterrup
: u=s Line 170: Re-enable interrupts from the 98034A.
Line 90: Wait 100 milliseconds to allow the Line 180: Return from the interruptservice routine

C

8350A to interrupt.
Line 100: Go to line 70.

Line 110: Location ofthe interrupt service routine.
Read the Status Byte of the 8350A and

store it in ‘A",

Line 120: Check bit 6 of the 8350A Status Byte to
see if it generated the SRQ, go to line
160 if not.

Line 130: Check bit 0 of the 8350A Status Byte for

an Altered Parameter error. Print on the
CRT display “Parameter Altered” if one
exists.

to the main program.

The equipment setup is the same as the previous
example, Reset the 9845B, scratch the 9845B
memory, then type in the above program. Run the
program. The 8350A will undergo an instrument
preset and enable the square wave modulation. The
9845B then displays “CW Freq (GHz) =?". Answer
this prompt by inputting the desired CW frequency
in GHz, then press CONT. Verify that the 8350A
CW frequency has been properly programmed. Try
several values that are out of range of the plug-in's
frequency limits and verify that an error message
was printed on the CRT display. The program
repeats the above input prompt. To stop the
program press STOP:.



HP-1B PROGRAM CODES

Code Description - Code Description
AKm Amplitude Marker On/Off MPm Marker 1-2 Sweep On/Off
Almn Alternate Sweep On/Off MS " Milliseconds
Al Internal Leveling MZ MHz
A2 External Crystal Leveling MO Marker Off
A3 External Power Meter Leveling M1 Marker #1
M2 Marker #2
BK Backspace M3 Marker #3
CAm Amplitude Crystal Marker On/Off M4 Marker #4
(83522/83525 Only) M5 Marker #5
CF Center Frequenc .
Clm Intensity C?ystal \I/\Aarker On/Off NT Network Analyzer Trigger (84108)
(83522/83525 Only) OA QOutput Active Parameter
cw CW Frequency oL Output Learn String
C1 T MHz Crystal Marker Frequency oM Cutput Mode String
) (83522/83525 Only) oP Output Interrogated Parameter
C2 © 10 MHz Crystal Marker Frequency oS OQutput Status Bytes
(83522/83525 Only) OX Output Micro Learn String
C3 50 MHz Crystal Marker Frequency PL Power Level
(83522/83525 Only) PSm Power Sweep On/Off
C4 External Crystal Marker Frequency . .
(83522/83525 Only) RCn Recall Register
RFm RF Power On/Off
DF Delta F Frequency Span RM Service Request Mask
DM dBm RPm RF Blanking On/Off
DN Step Down/Decrement RS Reset Sweep
DPm Display Blanking On/Off
DUm Display Update On/Off 5C Seconds _
SF Frequency Step Size
E Exponent Power Of 10 SH Shift Function -
FA Start Frequency SLm Slope On/Off
FB Stop Frequency SM Manual Sweep
Fim CW Filter In/Out 5P Power Step Size
F1 —20 MHz/V FM S5 Step Size
F2 -6 MHz/V FM ST Sweep Time
GZ CHz SVvn Save Register
SX external Sweep
HZ Hz '
‘ TS Take Sweep
L Input Learn String T Internal Sweep Trigger
IP Instrument Preset ™ Line Sweep Trigger
IX Input Micro Learn String K External Sweep Trigger
KZ KHz . T4 Single Sweep
MC Marker To Center Frequency UP Step Up/Increment
MDm Square Wave Amplitude Modula- VR CW Vernier -
tion On/Off g
MO Marker Off 0-9+—  Acceptable Numeric Data
NOTES
1. Program codes of the form “XXm"” use “m"” to turn the function On or Off (1 or 0). For the’ storage register
functions the “n’ i 1 through 9.
2. The 8350A ignores spaces, plus signs, negative signs (except when valid) and any unexpected characters.
Program codes can he upper or lower case alpha characters.

For more information, call your Jocal HP Sales Office or nearest Regional Office: Easta.rn (201} 265-5000; Midwestern (312) 255.9800; Southern (404} 955-1500; Western (213)
970-76Q0; Canadian (416) £78-9430. Ask the operator for instrurnent sales. Or write Hewlett-Packard, 1501 Page Mill Road, Palo Alto, CA 94304, In Ewrape: Hewlett-Packard
S.A., 7, rue du Bois-du-kan, P.O. Box, CH 1217 Meyrin 2, Geneva, Switzerland, In Japan: Yokogawa-Hewlett-Packard Ltd., 29.21, Takaido-Higashi 3-chome, Suginami-ku, Tokyo 168.

5952-9307

Printed in U.S.A
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Programming

Note

Introductory Operating Guide
for the HP 8350A Sweep Oscillator
with the HP 85A Personal Computer

INTRODUCTION

This programming note is a guide to the remote

operation of the HP 8350A Sweep Oscillator and
appropriate HP 83500 Series Plug-in using the HP

- 85A Personal Computer. Included in this guide are

the system connections for remote operation and

several example programs with descriptions of each
step.

The 8350A is fully compatible with the Hewlett-
Packard Interface Bus (HP-1B), When used with a
controller such as the 85A, complete control of the
sweep mode, frequency limits, frequency markers,
power level, and all otherfront panel controls can be
achieved.

REFERENCE INFORMATION

For further information on the HP Interface Bus, the

following references shouid prove helpful:

@ Condensed Description of the Hewlett-Packard
Interface Bus (HP Literature No. 59401-90030).

Complete reference information on the 8350A can
be found in the 8350A Sweep Oscillator Operating
and Service Manual (HP Part No.08350-90001). For
information on operating the 85A the following
references are available:

® 85A Owner's Manual and Programming Guide
(HP Part No. 00085-90002).

® 85A 1/O Programming Guide (HP Part No.
00085-90142).

© HEWLETT-PACKARD CO. 1980

HEWLETT
PACKARD

K



EQUIPMENT REQUIRED

To performall the example programs as described in
this programming note, you will need the following
equipment and accessories:

1.

HP 8350A Sweep Oscillator with any HP 83500
Series Plug-in. Note that an HP 86200 Series
Plug-in withthe HP 11869A Adapter can be used
but all references to power level and power
control are not applicable.

2. HP 85A Personal Computer with:

a. HP Part No. 00085-15003 /0 ROM
b. HP 82936A ROM Drawer

c. HP 82937A HP-IB Interface Card/Cable

NOTE

The following equipment is not required for the
programs to function but rather for a visual
display of the 8350A functions.

HP 87555 Frequency Response Test Set with:
a. HP'8755C Swept Amplitude Analyzer

b. HP 180TR or 182T Display Unit

c HP 11664A or 11664B Detector

d. Two 120 centimetre BNC cables(HP11170C
variety)

or any appropriate Oscilloscope with Crystal/
Schottky Detector, Attenuator, and BNC
Cabling,

Any test device over the frequency range of the
83500 Series Plug-in.

HP INTERFACE BUS

Uy

8350A/83500 PLUG-IN

B

.. 82937A

~'82936A

8bA

L
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FIGURE 1: System Connection




Cv SET-UP

Figure 1 shows the system connection and switch
settings for the 82937A HP—IB Interface and the
85A Personal Computer. The following procedure
completes the setup:

—_—

Turn off the power to the 85A,

2. Verify that the ROM is installed in the 85A. If
not, then install the ROM in the 82936A ROM
Drawer then insert the drawer in one of the rear
panel slots of the 85A.

3. Install the 82937A HP—IB Interface Card into
one of the rear panel slots of the 85A.

4. Connect the 24-pin HP-IB connector of the
82937Atotherearpanel HP-1B connector of the
8350A. This connector is tapered to insure
proper connection.

CAUTION

Do not attempt to mate black metric threaded
, screws on one connector with silver English

threaded nuts on another connector, or vice-

versa, as damage may result. A metric conversion

kit which will convert one cable and one or two

instruments to metric hardware is available by

ordering HP Part No. 5060-0138.

5. All programs within this guide expect the 8350A
HP-IB address to be decimal 19. The 8350A HP-
IB address switches are located inside the
instrument and are factory preset to decimal 19.
To find the present HP-1B address use the front
panel “Set HP-IB Address” by executing:

fr +

Press SHIFT) ITL

The FREQUENCY/TIME display will indicate the
present decimal address. To reset the number
displayed if not 19:

Press 1 9] CHzZ

This HP-1B address will remain in effect until the
instrument is powered off since the internal
address switches are read at power on {unless
8350A Option 001 Non-volatile Memory is
used). Since Example 4 requires the 8350A to be
powered off and then on, the internal address
switches should be reset to 19 if necessary.

CHECK-OUT

Turn on the 85A and the 8350A. The 85A should
display the cursor (“—") in the upper left corner of

the CRT display. The 8350A should undergo a turn-
on self test consisting of the red LED numeric
displays being blanked and all yellow indicator
LED’s on, then the 8350A sweep controls are set to
the instrument preset state: Start/Stop Sweep over
the entire plug-in frequency range, fastest sweep
time for plug-in (typically 10 milliseconds), and
maximum [eveled output power for the plug-in. If
the 8350A fails the power-on self test an error
message will be displayed in the far left LED display.
Checksection 8 of the 8350A Operatingand Service
Manual for error message decoding and diagnostics.

- To verify that the HP-1B connections and interface

are functional perform the following on the 85A:
1. Press SHIFT] RESET!

2. Type ‘REMOTE 719’

' 3. Press ENDTINE

P LI F L

Verify that the REMote light on the 8350A is lit, If
this fails, verify that the 82937A select code switch is
set to “7” (this switch is located inside the §2937A
so refer to its Installation Manual), the 8350A
address switches are set to 19", and the interface
cable is properly connected.

If the 85A display indicates an error message, it is
possible that the above remote message was typed
in incorrectly or the ROM’s are .not properly
installed. If the 85A accepts the remote statement
and the display is clear but the 8350A REMote light
does not turn on, you could have a defective
82937A or 8350A. Perform the operational checks
as outlined in the respective Operating and Service
Manuals to find the defective device.

PROGRAMMING EXAMPLES

‘The following sample programs show the various

ways of controlling the 8350A. In remote .control
situations the 8350A Sweep Oscillator can interact
with the system HP-1B controller in two basic ways:

1. “Listen Mode": The 8350A listens to the control
commands as to modifying the present instru-
ment state. This effectively commands the
8350Ato do a specific event much like setting a
front panel function.

2. “Talk Mode™: The 8350A informs the controller
of the present instrument state with a numeric
value or a string of characters. This effectively
allows the user to interrogate orlearn any 8350A
function.



Each programming example is structured using the
following format:

1. Ageneral description of the functions exercised.

2. The program listing.

3. An explanation of each program line,

4. Detailed instructions for operating the system.

EXAMPLE PROGRAM 1: Remote, Local, Local Lockout, and Instrument Preset

Before programming the 8350A for different sweep
functions, the user should be aware of the extent of
remote- control that can be used. The Remote
Enable {REMOTE’} command sets the 8350A into
remote control from the local (manual) mode. In
remote the 8350A will perform only as its functions
are programmed. However if the LOCAL button is
pressed,the 8350A will return from the remote state
to local control. To prevent this from occurring the
Local Lockout (LOCAL LOCKOUT} command
" disables all front panel controls, specifically the
“Local” key. The Go To Local (LOCAL) command
will return the 8350A to front panel control thereby
removing it from the remote and local lockout
modes. Note that the above remote and local
commands are different from the general HP-IB bus
locai and remote commands (LOCAL 7' and
'REMOTE 7'). Finally, in remote control it is peri-
odically desirable to reset the 8350A to a pre-
defined state, this is achievable with the Instrument
Preset function.

PROGRAM 1

iy,

¥,

PROGRAM 1 EXPLANATION:

Line 10: Sets 8350A to remote.

Line.20: The 85A displays “Remote’.

Line 30: Temporarily stops program execution.
Line 40: Sets 8350A to remote. ‘
Line 50: Sets local lockout mode.

Line 60: The 85A displays “Local Lockout”.
Line 70: Temporarily stops program execution.
Line 80: Sets 8350A to local.

Line 90: The 85A displays “Local”,

Line 100: Temporarily stops program execution.

Line 110: Sets 8350A to remote and performs an
[nstrument Preset.

Lire 120: Stops program execution.

To verify and investigate the different remote
modes do the following:

1. Press CONTROL! RESET] SCRATCH ENDLINE
on the 85A. This scratches the program memory.

3. Type in the above program.
4. Press SHIFE] CLEAR! RUNI on the 85A.

5. With the B5A displaying “Remote”, verify that
the 8350A REMote light is lit. From the front
panel, attempt to change the start frequency
and verify that this is impossible. Verify that the
Instrument Preset key and all other keys except

- LCL are disabled. Now press the TCL] key and
verify thatthe 8350A REMote light is off and that
you can modify any of the sweep functions.

6. Press ‘CONTI on the 85A. With the 85A dis-
playing “Local Lockout” verify that the 8350A
REMote light is again lit. Again attempt to
change the start frequency and perform an
instrument preset. Verify that this is impossible.
Now press the 8350A LCL! key and verify that
still no action is taken.

7. Press CONT] on the 85A. With the 85A
displaying “Local” verify that the 8350A REMote
light is off. Also verify that all sweep functions
now can be modified via the front panel
controls.

8. Press CONT] on the 85A. Verify that the 8350A
has undergone an Instrument Preset and the
REMote lightis on. The Output (QUTPUT 719’)
statement does two things, one it performs a
‘REMOTE 719’, and second it passes data to the
8350A. :

-Note that the 8350A LCL key produces the same

result as programming 'LOCAL719" or’LOCAL7’. Be
careful as the latter command places all instruments

_on the HP-1B in local state as opposed to the 8350A

alone.




EXAMPLE PROGRAM 2:

Programming Functions

To program any function on the 8350A the con-
troller must pass specific program codes and datato
the sweeper. The statement that allows this is the
Output (OUTPUT’) statement. The alphanumeric
data string of the output statement can be a conca-
tenation of character strings and/or variables. The
data can be specific codes, free field formatted data,
or reference a specific image ('IMAGE’) statement.
For example, to program the CW Frequency {(CW),
one program code sequence is “CW", followed by
the frequency in GHz, then“GZ”, If the frequency is

to be 7.555 GHz, then the string “CW?7.555GZ" will’

suffice, However if the frequency were to change
then a variable 'F could indicate the frequency in
GHz and the program string could be “CW”,F,“GZ".
Using an image statement also allows a specific
number of digits to be passed, thereby avoiding any
unexpected round off errors.

‘NOTE

This program expects an 83500 Series Plug-in that
covers the frequency 7.555 GHz. [f using a plug-in
that does not cover this frequency then the value
in lines 20 and 30 should be changed to an
appropriate value, ‘

PROGRAM 2

PROGRAM 2 EXPLANATION:

Line 10: Puts the 8350Ainto a predefined state via
instrument preset,

Line 20: Puts the 8350A in CW mode and pro-
grams a CW frequency of 7.555 GHz.

Line 30: The 85A displays “CW = 7.555 GHz".

Line 40: Temporarily stops program execution.

Line 50: The 85A displays “CW (in GHz) =?".

Line 60: The user is prompted to input a new CW
frequency value which is stored in the
variable 'F,

Line 70: Printon the CRT display the programmed
CW frequency.

Line 80: Program the CW frequency using the

default data format,

Lline 90: Go to line 50. .

Line 100: Image statement is set up for program-
ming the CW frequency with a 1 MHz
resolution.

Line 110: Program the CW frequency via image

' statement in line 100.

‘Line 120: Go to line 50.

The equipment setup is the same as the previous
example. Reset the 85A, scratch the 85A memory,
then type in the above program. Then perform the
following:

1. Clearthe 85A CRT display then run the program.
The 85A displays “CW = 7.555 GHz". The
8350A changes from the instrument preset state
of Start/Stop sweep to a CW frequency of 7.555
GHz.

2. Press CONT on the 85A. The 85A now displays
“CW (in GHz) =?".Typeinanew CW frequency
{value in GHz), then press END_LINE

3. The 8350A will be programmed to the new CW
frequency with the new value printed on the
internal printer. The program jumps back to step
(2} above.

When inputting the CW frequency try several
values, each with a different number of digits after
the decimal point. Notice that the 8350A displays

the frequency to 3 decimal places (1 MHz fre-

quency resolution). Values with better than 1 MHz
frequency resolution are rounded to the nearest
MHz by the 8350A. However the 85A outputs data
in a free-field format that outputs a number with all
appropriate significant digits. Another approach is
to utilize the image statement to set the desired
number of decimal places. To use the image
statement in the program, perform the following on
the 85A:

Press PAUSE] SHIET) .CLEAR!
Type 'DELETE 80, 90'
Press END.LINE

This shouid delete lines 80 and 90 from program #2
and allow the use of lines 100, 110, and 120 instead.
Run the modified program again and use the same
steps for operation as before. Now if the value
inputted has a frequency resolution greater than 1
MHz the 85A does the rounding instead of the
8350A. This is the preferred programming approach.
Change the image statement for 10 MHz frequency



resolution and verify the results from the 8350A
frequency display.

Sincea device select code address can bea variable,
verify that this can be used in the modified or
original program #2 by doing the following:

1. Insertbeforeline 10 a new line with the variable
'S’ by: )

Press JPAUSE] SHIFET
Type '5 $=719’
Press IENDFLINE]

i S e

EXAMPLE PROGRAM 3:

2. Modify the output statement(s) by editing the
necessary lines and changing the
"OUTPUT 719’ to "OUTPUT §’ and
'OUTPUT 719 USING 100° to 'QUTPUT §
USING 100

3. Re-run the modified program using the same
operation steps as above.

Setting Up A Typical Sweep

Typically the sweeper is programmed for the proper
sweep frequency range, sweep time, power level,
and marker frequencies for a test measurement.
This program sets up the sweeper for a general
purpose situation using several dedicated image
statements. Note that not all parameters need to be
reprogrammed every time.

NOTE

This program expects an 83500 Series Plug-in that
‘covers the frequency range of at [east 3 to 7 GHz.
If using a plug-in with a different frequencyrange,
change the values in lines 60, 90, and 100, to the
appropriate values. If using an 86200 Series Plug-
in then do not enter line 70. ‘

PROGRAM 3

PROGRAM 3 EXPLANATION:

Line 10: Image statement for setting the Start and
Stop Sweep frequencies in GHz,

Line 20: 1mage statement for setting the Sweep
Time in milliseconds.

Line 30: Image statement for setting a Frequency
Marker by marker number and frequency
in GHz.

Line 40: Image statement for setting the Qutput

Power Level in dBm.

Line 50: Preset the sweeper to a known state via
instrument preset and enable the internal
278 kHz Square Wave Amplitude
Modulation.

Line 60: Seta Start/Stop Sweep of 3.0 to 7.0 GHz.

Line 70: Set the Output Power Level to +10 dBm.

Line 80: Set the Sweep Time to 50 milliseconds.

Line 90: Set Marker #1 to 4 GHz.

Line 100: Set Marker #2 to 6 GHz.
Line 110: Stop program execution.

Setup the equipment as shown in figure 2 by adding
the 8755C,the 180TR or 182T, the 11664, and a test

device like a 4 to 6 GHz Bandpass Filter. It is"

important that the two rear panel connections from

.the 8350Atothe 8755C/182T are made fora proper

CRT display. For the example measurement set the
following front panel controls:

On the 8755C:
Channel 1:
Display ......... OFF (press all the display
push buttons so that they are all out)
Channel 2:

Display - oo e e B
dB/DIV . ... . e 10 dB
Reference Level.................. —10 dB
Reference Level Vernier.......... ... OFF

On the 182T or 180TR:
Magnifier ....... ... i, X1
Display «..covvviiiiiii e . INT

After connecting the equipment: reset the 85A,
scratch the 85A memory, then type in the above
program. Clear the 85A CRT display then run the
program. The 8350A will initially undergo an
instrument preset which will set the proper power
leveling mode and sweep blanking signais. Since the

8755C requires the RF signal to be modulated at a -

27.8 kHz rate, the internal amplitude modulation is

C
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FIGURE 2: Equipment Setup For Program #3

enabled. If usinga 4 to 6 GHz Bandpass Filter as the
test device, the CRT display should reflect the filter
transmission response over the 3 to 7 GHz range.
Two frequency markers of the Z-Axis intensity dot

EXAMPLE PROGRAM 4:

variety are set to 4 and 6 GHz, hopefully within the
passband or near the 3 dB points. The setup can be
modified by changing the values in lines 60, 70, 80,
90, and/or 100, then re-run the program.

Learning An Instrument State

Being able to save a specific instrument state is
helpful when it is needed several times in a test or
measurement procedure. The user could save the
instrument state by manually logging the important
sweep parameters such as frequency range, power
level, ALC modes, etc., then re-inputting them at the
appropriate time, A somewhat simpler approach is
to save the instrument state in one of the 8350A

internal storage registers, then recall it when_

needed. However, this is not a permanent solution
unless the 8350A Non-volatile Memory option
(Option 001) is used. A more permanent solution is
to use the Output Learn String function ofthe 8350A
so that the 85A can learn then store a data string that
describes the present instrument state on a tape
cartridge or in its’ internal memory. Once an

instrument state is stored or learned, the 8350A can .

then be restored to that state using the [nput Learn
String function. The power of these instrument
Learn/Teach functions are demonstrated by the
following program using the 85A fast data transfer
function.

PROGRAM 4 EXPLANATION:

PROGRAM 4

PUUTPUT 718 suoLe
2 TRANSFER 715:T0 A% FH°
99 A$=A$C1.,903

A PAUSE - -

1o° BUTPUT 719 :“IL"&Hs

@ END | -

Line 10: Define the first element of any array to be
at index number 1.

Line 20: Set the length of the A$ string to 100
characters.

-Line 30: Set up the string A$ as an 1I/O Buifer for

: data storage in fast read/write data
transfer operations.

Line 40: Set the 8350A to a predefined state via

‘ instrument preset and enable the square

wave modulation,

Line 50: Return the 8350A to local control.

Line 60: Temporarily stop program execution.

Line 70: Program the 8350A to output the Learn

String.



Line 80: Read the Learn String into the 85Avia the
fast data transfer function using the HP-1B
EOI (End or !dentify) signal to terminate
the transfer. Store the Learn String in A$.
Extract the Learn String information from
the |/O Buffer by removing the buffer
pointers. Re-save the Learn String only in
AS.
Line 100: Temporarily stop program execution.
Line 110; Program the 8350A to accept a Learn
String, then send the new Learn String to
the 8350A.
Line 120: Stop program execution.

Line 90:

Setup the equipment as in example 3 using the
analyzers’ CRT display to verify the sweep settings.
Note that the original equipment setup can also be

used with the 8350A front panel indicators used for
verification. Reset the 85A, scratch the 85A memory,
then type in the above program. Ciear the 85A CRT
display then run the program. The 8350A will
undergo an instrument preset, enable the square
wave modulation, then return to local front panel
control. Then perform the following:

1. Adjust the 83‘505%;_0_3_ preferred instrument
state, then press :CONTI on the 85A.

2. Turnthe8350AIinepoweroff.Waitfiveseconds
then turn the 8350A power back on. Press
TNSTR PRESET: on the 8350A.

3. Press CONT| on the 85A. Verify on the analyzers’
CRT display and/or the 8350A that the original
instrument state has been restored.

EXAMPLE PROGRAM 5: Interrogating The Present value Of A Function

While the 8350A Learn String enables the user t0
completely save a string of characters that define
the present instrument state, the information is
densely packed and encoded to save memory space.
1 the user wishes to determine the actual vaiue ofa
specific parameter, say the Start Frequency, itwould
require a tedious process to extracta numeric value
from several characters within the Learn String. An
easier-approach is to use the Output Interrogated
Parameter function of the 8350A. With this function

" the 85A instructs the 8350A to output the present

numeric value of a specified function. Any function
that has a numeric value associated with it (except
Step Size) can be interrogated. Note that if the
parameter is not presently active, the 8350A uses a
computed value or its previous value. The following
program demonstrates the capability of the inter-
rogate function.

PROGRAM 5

S0y OUTRUT 719
TP 2@ LOCAL TL19

nIPHOLY

PROGRAM 5 EXPLANATION:

Line 10: Setthe 8350Ato apredefinedinstrument
state via instrument preset and enable
the square wave modulation.

Line 20: Return the 8350A to local control.

Line 30: Temporarily stops program execution.

Line 40: Program the 8350A to output the present

: value of the Start Frequency.

Line 50: Read thevalueintothe 85Aandstoreitin
the variable 'A’,

Line 60: Print on the internal printer the present
value of the Start Frequency in MHz.

Line 70: Program the 8350Ato output the present
value of the Stop Frequency. :

Line 80: Read the valueintothe 85Aand storeitin
the variable 'B'.

Line 90: Print on the internal printer the present

value of the Stop Frequency in MHz.
Line 100: Program the 8350A to output the present
value of the Sweep Time.
Line 110: Read the value into the 85Aand storeit in
the variable ‘T".
Line 120: Print on the internal printer the present
value of the Sweep Time in milliseconds.
Line 130: Stops program execution.

Setup the equipment as in example 3 using the

‘analyzers’ CRT display to verify the sweep settings.

Note that the original equipment setup can also be
used with the 8350A front panel indicators used for
verification. Reset the 85A, scratch the 85Amemory,
then type in the above program. Clear the 85A CRT
display then run the program. The 8350A will
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undergo an instrument preset, enable the square
wave modulation, then return to local front panel
control. Then perform the following:

1. Adjustthe 8350Atoa preferredinstrument state

using the Start Frequency, Stop Frequency, and
Sweep Time controls.

EXAMPLE PROGRAM 6: A Stepped CW Sweep

3. The present values of the Start Frequency, Stop
Frequency, and Sweep Time are sequentially
interrogated and then printed on the internal
printer of the 85A,

Present automatic measurement systems typically
make measurements at a sequence of CW test
frequencies instead of analog sweeping the fre-
quency range of interest. If swept, the measurement
data taking machine would need to sample the RF
signal at a very fast rate to maintain accurate fre-
quency information, too. This is typically notaccom-
plished. Stepped CW sweeps can be accomplished
in several ways with the 8350A:

1. Program sequential CW test frequencies.

2. Program the frequency sweep range then
enable the manual sweep mode. Perform a
stepped manual sweep by repetitively program-
ming the step up/increment function.

3. Program the CW frequency to the start fre-
quency, the Step Size to an appropriate value,
then repetitively program the step up/mcre-
ment function,

Considering the speed of programming the above
approaches, the third is the most efficienttime wise.
This program illustrates a stepped sweep using this
approach.

PROGRAM 6

88, D=¢B=A)/C"

99" 0UTFUT 719"
BG UUTPUT 719

PROGRAM 6 EXPLANATION:

Line 10: Setthe 8350Ato a predefined instrument
state and enable the square wave

: modulation.
Line 20: The 85A displays “Start Freq (GHz) = 7",

Line 30: [nput prompts for start frequency of the
sweep. Store it in the variable 'A’.

Line 40: The 85A displays “Stop Freq (GHz) =1?".

Line 50: Input prompts for the stop frequency of

. the sweep. Store it in 'B'.

Line 60: ' The 85A displays “’Step Size (GHz) =?".

Line 70: Input prompts for the step size of the
sweep, Store it in 'C".

Line 80: Determine the number of frequency-
steps in sweep, store in 'D’,

Line 90: Set the CW Step Size.

Line 100: Set the CW frequency to the start fre-
guency value,

Line 110: Iterate the CW step ‘D’ times,

Line 120: Program the Step Increment/Up function,

Line 130: Wait 20 milliseconds for settling.

Line 140: Continue step rterat:on

Line 150: Go to line 100.

The equipment setup is the same as in the previous
example. Reset the 85A, scratch the 85A memory,
then typein the above program. Clear the 85A CRT
display then run the program. The 8350A will
undergo an instrument preset and enable the
square wave modulation. Then perform the
following:

1. The 85A will display “Start Freq (GHz) = 7.
Answer this prompt by inputting the desired
Start frequency (value in GHz) of the sweep,
then press END_LINEI J

2. The 85A will display “Stop Freq (GHz) = ?".
Answer this prompt with the desired Stop

frequency (in GHz) of the sweep, then press
END.LINE

3. The 85A will display “Step Size (GHz) =7
Answer this prompt with the desired Step 5|ze

4. The 8350A CW frequency will be programmed
to the Start frequency of the sweep selected.
‘Then the CW frequency is repetitively incre-
mented by the step size value. The sweep is
then restarted afterreaching the stop frequency.

To stop the program press STOP] . .



Since part of the time involved in changing CW
frequencies is in updating the numeric LED display if
this could be defeated the CW frequency time can
be optimized. Note that one drawback is that the
numeric display will not indicate the present fre-
quency. The 8350A provides a Display Update
On/Off function and it can be impliemented by

modifying line 10 to be:
OUTPUT 719 ;*IPMD1DU0”

Then re-run the modified program using the same
operation steps as above.

EXAMPLE PROGRAM 7: Using Service Requests, Status Bytes, and Request Mask

Certain error conditions of the 8350A can be
detected by the 85A so that corrective action can be
taken. Examples of some detectable error condi-
tions are RF power unleveled, numeric data entry
out of range, and line power failure. If an error
condition exists, the user can instruct the 8350A to
request service from the 85A by initiating a Service
Request (SRQ). The 85A can detect whetheran SRQ
has taken place on the bus by analyzing bit 7 (see
note below) of the Status Byte of the 82937A HP-IB
Interface. Two modes are available foranalyzing the
. 82937A Status Byte: 1) periodically read the Status
Byte, or 2} enable bit 7 to interrupt the program
when it is set. In either case, once it is determined
that the 8350A has requested service, the specific
error condition{s) can then be determined by

TABLE 1:

reading and analyzing the Status Bytes of the 8350A.
The 8350A has two Status Bytes, each consisting of 8
bits with each bit indicating the present status of a
particular function or condition. See Figure 3 fora
complete description of the conditions asscciated
with each Status Byte bit. The user can analyze these
Status Bytes for every SRQ, or more simply, instruct
the 8350A to issue an SRQ only if a specific set of
error conditions exists. The set of conditiors is
determined by a numeric value passed by the
Request Mask function. This numeric value is
generated by summing the decimal values of each
Status Byte bit to be checked. This program
demonstrates the capability of the SRQ and Status
Bytes to detect an error condition.

8350A Status Byte Descriptions

*Bit/Functions not usable with 86200 Series Plug-ins and 11869A Adapter.
10




C
N

NOTE

This assumes that the status bits are numbered 0
thru 7 with the least-significant bit being number
0. Other references may assume that the bits are
numbered 1 thru 8 with the least-significant bit
being number 1.

If using an 86200 Series Plug-in, the Status Bytes can
provide only limited information. Table 1 indicates which
Status Byte functions/bits are usable.

PROG RAM 7

- 1@ HEURTID
z2e° CLEAR ?19

- 38 0UTRUT 718 . “IPMOL™

’ OH IHTR 7 GDSUE 119

1 STRTUS 7, 1 ; ;
<128 A= SPGLL(?IS)“v
138 IF. BITCA. BY=1{ THEN-PRIHT "Pa o]
- rameter Alterad : Lo
148 IF BITCA,5)= 1 THEH PR;NT “Sv :
o ntax Error"f“ i
156 CLEAR 718 . : R _
1668 EMABLE INTR ?,8 Sl s
178 RETURN - I

PROGRAM 7 EXPLANATION:

Line 10: Clear the status of the HP-IB.

Line 20: Clear the status of the 8350A.

Line 30: Preset the 8350A to a predefined instru-
ment state and enable the square wave
modulation.

Line 40: Indicate that if an interrupt from the
82937A HP-IB Interface is received that
program execution will branch to the
interrupt service routine located at the
line 110.

Line 50: Specify and enable the controller to

acceptan interrupt from the 82937Aif bit
3 (decimal value 8) is set.

Line 60: The 85A displays “CW Freq (GHz) =17

Line 70: Input prompts for the desired CW fre-
quency value in GHz. Store it in the
variable 'F'.

Line 80: Set the CW frequency as determined by
F,

Line 90: Wait 100 milliseconds to allow the 8350A

to interrupt.
Line 100: Go to line 60.
Line 110: Read the 82937A interrupt cause register
"~ to enable another interrupt.

Line 120: Location of the interrupt service routine.
Read the Status Byte of the 8350A and
store it in ‘A",

Line 130: Check bit 0 of the 8350A Status Byte for
an Altered Parameter error. Print on the
internal printer “Parameter Altered” if
one exists, _

Line 140: Check bit 5 of the 8350A Status Byte fora
Syntax Error. Print on the internal printer
“Syntax Error” if one exists.

Line 150: Clear the status of the 8350A.

Line 160: Re-specify and re-enable bit 3 of the
82937A to cause an interrupt.

Line 170: Return from the interrupt service routine
to the main program.

The equipment setup is the same as the previous
example. Reset the 85A, scratch the 85A memory,
then type in the above program. Clear the 85A CRT
display then run the program. The 8350A will
undergo an instrument preset and enable the
square wave modulation. The 85A then displays
“CW Freq (GHz) = ?”. Answer this prompt by
inputting the desired CW frequency in GHz, then
press END_TINEL. Verify that the 8350A CW
frequency has been properly . programmed. Try
several values that are out of range of the plug-in’s
frequency limits and verify that an error message
was printed. on the internal printer. The program
repeats the above input prompt. To stop the
program press PAUSE]

T NOTE

For Program 7 to function properly: change line 30
to: 30 OUTPUT 719; “IPMD1RM & CHR$(97}. This
change enables bit 5 {SRQ on Syntax Error} and bit 0
{SRQ on Numeric Parameter to Default Value).



HP-IB PROGRAM CODES

CODE DESCRIPTION CODE DESCRIPTION
AKm Amplitude Marker On/Off MZ MHz
ALmn Alternate Sweep On/Off MO Marker Off
Al Internal Leveling M1 Marker #1
A2 External Crystal Leveling M2 Marker #2
A3 External Power Meter Leveling M3 Marker #3
BK Backspace ' m"f Marier #4
CAm Amplitude Crystal Marker On/Off (83522/ > Marker #5 '
83525 Only) - NT Network Analyzer Trigger (8410B)
CF Center Frequency ' : OA Qutput Active Parameter
Clm Intensity Crystal Marker On/Off (83522/| oL Output Learn String
83525 Only) oM Qutput Mode String
cw CW Frequency QP Output Interrogated Parameter
C1 1 MHz Crystal Marker frequency {83522/ g Output Status Bytes
83525 Only) OX Qutput Micro Learn String
C2 10 MHz Crystal Marker Frequency (83522/
83525 Only) PL Power Level
C3 50 MHz Crystal Marker Frequency (83522/ PSm Power Sweep On/Off
83525 Only) RCn Recall Register
C4 Extéernal Crystal Marker Frequency (83522/| RFm RF Power On/Off
83525 Only) _ RM Service Request Mask
DF Delta F Frequency Span RS Reset Sweep
DM dBm SC Seconds
DN Step Down/Decrement SH Shift Function
DPm Display Blanking On/Off SLm = Slope On/Oif
DUm Display Update On/Off SM Manual Sweep
E Exponent Power Of 10 S5 Step Size
FA Start Frequency ST Sweep Time
FB Stop Frequency s5vn Save Register
Flm CW Filter In/Out SX External Sweep
Gz GHz TS Take Sweep
HZ Hz T1 Ir_'uternal Swee;? Trigger
. T2 - Line Sweep Trigger
IL Input Learn String T3 External Sweep Trigger -
IP Instrume.:nt Preset . T4 Single Sweep
IX Input Micro Learn String
K7 KHz up Step Up/Increment
MC Marker To Center Frequency VR CW Vernier
MDm Square Wave Amplitude Modulation
_ On/Off
MO Marker Off
MPm Marker 1-2 Sweep On/Off
MS Milliseconds 0—9 + — Acceptable Numeric Data
NOTES
1. Program codes of the form “XXm" use “m” to turn the function On or Off (1 or 0). For the storage register
functions the ‘n” is 1 through 9.~ )
2. The 8350A ignores spaces, plus signs, negative signs (except for vernier, offset, and power values}, and any
unexpected characters. Program codes can be upper or lower case alpha characters.

For mere information, call your local HP Sales Oifice or nearest Regional Office: Eastern (201) 265-5000; Midwestern (312) 255-88C0; Southern (404) 955-1500; Western (213)
970-7500; Canadian (416) 678-9430. Ask the operator for instrument sales, Or write Hewlett-Packard, 1501 Page Mill Road, Palo Alto, CA 94304. In Europe: Hewlett-Packard
S.A., 7, rue du Bois-du-Lap, P.0. Box, CH 1217 Meyrin 2, Geneva, Switzerland. In Japan: Yokogawa-Hewlett-Packard Lid,, 29-21, Takaldo-Higashi 3-chome, Suginami-ku, Tokyo 168,

5952-9308

Printed in U.S.A.
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ramming Note

SEPTEMBER 1980

'Quick Reference Guide
for the HP 8350A Sweep Oscillator |

INTRODUCTION

This programming note is a reference guide for the
remote operation of the HP 8350A Sweep Oscillator
and HP 85300 Series Plug-ins. This note is intended
for use by those familiar with HP-1B programming
and the basic functions of the HP 8350A Sweep
Oscillator. For complete programming information
refer tothe HP 8350A Operatingand Service manual.

INPUT DATA

The 8350A Sweep Oscillator and 83500 Series Plug-
ins accept programming codes that contain infor-
mation for programming all of the front panel and
special HP-1B only functions except the Line switch
and Set HP-1B Address. The programming data string
consists of a string of ASCII coded characters com-
posed of one or more the following control fields:

Sweep Mode/Limits
Frequency Markers
Sweep Trigger
Modulation/Blanking

Step Size

Instrument State/Registers

Power Level

Power Control

ALC Modes

Crystal Markers (83522/83525 Plug-ins only)
Special HP-1B Only Functions

Input Syntax. The 8350A responds to program
codes in the order in which they are received. Each
function is programmed with a string of ASCII coded
characters that follow one of the following sequences.

® [Function Code] [Numeric Value] {Units termi-
nator] [EOS]

® JFunction Code] [Numeric Value] [EQS]

® [Function Code] [EOS]

NOTE

The HP-IB program code sequence typically
mirrors that of the local front panel keystroke

® HEWLETT-PACKARD CO. 1980

HEWLETT
PACKARD

D



Function Codes (Prefix Activate}. Function codes
are typically 2 to 4 character mnemonics. For
functions that have a numeric value associated with
it, passing the function code only will enable and
activate the function for further data entry.

Numeric Value {(Numeric Format). Theseare either
a single decimal digit, a set of 14 characters or less
representing a number, or a string of binary bytes. A
string of 14 characters maximum can be expressed
in exponential, decimal, or integer form. Acceptible
numeric formats are referenced in further sections
by the following format syntax:

Format #1: Exponentiall *d***d, d***dExdd
Ld**d.d***d
Format #3: Integer +d***d

Format #4: Single Digit’ d

Format #2: Decimal

Format #5: Binary String b***b
Format #6: Binary Byte b

- Wherethe character’d’ indicatesaleading ortrailing
zero, a space, or a numeric digit (0 through 9). The
character ‘b’ indicates an 8-bit binary byte. The
characters “***" indicate a variable number of the
previous character. Numeric values that are not
binary in nature are scaled by the appropriate units
terminator.

Units Terminator (Suffix). These are 2 character
codes that terminate and scale the associated
numeric value. Frequency values can be entered in
GHz, MHz, kHz, or Hz. Sweep time values can be
entered in seconds or milliseconds. Power values
can be entered in dBm.or dB. If a units terminator is
not passed and a Line Feed (LF), semicolon {;) or
comma () is encountered, the 8350A assumes the
numeric value is in the fundamental units of Hz,
seconds, ot dB,

End Of String Message (EOS). This can be the ASCII
characters Line Feed {LF, decimal 10), semicoion
{":" decimal 59),comma(”,”,decimal 44) the bus
EOI line true, or another function code string,

Valid Characters. The aipha program codes can be
either upper or lower case since the 8350A will
accept either type (they can be interchanged).
Spaces, unnecessary signs (+,—), leading zeroes,
and carriage returns (CR} are ignored.

Programming Data. See Table 1 for input Program-
ming Codes.

NOTE

If using an 83500 Series Plug-in that has Option
002 (70 dB Step Attenuator), the lifetime of the
Step Attenuator will be reduced if using the
Alternate Sweep function that alternates between
two power levels using different Step Attenuator
settings. Likewise rapid powerlevel programming
between step attenuator settings can cause a
similar problem.

Instrument Preset. Instrument Preset turns off all

- functions then sets the following:

Sweep Mode: Start/Stop
Start = minimum specified frequency
Stop = maximum specified frequency
Sweep Type: Timed, minimum sweep time
Sweep Trigger: Internal
Vernier/Offset: setto 0 MHz
Markers: all values set 1o center of frequency span,
all off .
Modulation/Blanking: - Display Blanking on
Frequency Step Size: set to default value (10% of
span)
Status Bytes: cleared

83500 Series Plug-ins:

Power Level: maximum specified power (switch
selectable to minimum power)

Power Sweep/Slope: setto O dB

RF/CW Filter: on/enabled ~*

FM Sensitivity: determined by internal switch

Power Step Size: set to default value (1 dB)

Crystal Markers: 50 MHz, off

Instrument Preset does not affect Storage Registers,
HP-IB address, or Service Request Mask value.

OUTPUT DATA

The 8350A has several output modes that allow the
user to learn and interrogate the presentinstrument
state. The following output modes are available:

Learn String

Micro Learn String
Mode String
interrogated Function
Active Function
Status

The program codes and syntax to enable each
function are described in the Input Data section.
The Learn String, Micro- Learn String, Mode String,
and Status functions send a Data message consisting




Table 1. Input Programming Codes (1 of 4)
PROGRAM CODE NUMERIC VALUE
MODE FUNCTION
: PREFIX NUMERIC SCALE
ACTIVATE FORMAT SUFFIX FACTOR RANGE RESCLUTION
SWEEP LIMITS/MODE
START FA
Start/Stop Sweep Gz X107Hz
STOP FB
CF CF .
Center Frequency 6 i Approxi-
/AF Sweep AF DF MZ X10°Hz F:Lejgtllgncy mately 0.03%
imi of Plug-in
1,2,3,4 Limits 3
cw Ccw Bandwidth
CW Frequency 3
SWEPT CW SHCW Kz X10°Hz
Frequency Offset OFFSET SHVR
HZ 1 b 9
Frequency Vernier VERNIER VR X1 Hz -oL-foé(\)Ia"/ g}og\?f/“
FREQUENCY MARKERS
MARKER 1 M1 cz X109Hz
MARKER 2 M2
Turn On and Set’ - Mz X_‘IOE'Hz Plug-in Appr?xi(-) 5,
MARKER 3 M3 1,2,3,4 Frequency | mately 0.4%
Marker Frequency KZ X103Hz Limits of present AF
MARKER 4 M4
MARKER 5 Ms HZ X1 Hz
M1 OFF M1
M2 QFF M2
Turn Off A
Frequency Marker M3 OFF M3 M9
M4  OFF Ma
M5 OFF M5
Turn Off All
Markers ALL OFF SHMP
MKRA .
Turn On and Set ! where:
Marker “m”, SHM1 Mm Mn 1
Mkr A Marker “n” m, n:1-5
Turn Off Mkr A MKRA OFF M
Active Marker to
Center Frequency | MKR— CF MC
MARKER SWEEP
. ON' MP1
Marker 1-2 Sweep
MARKER SWEEP )
OFF MP@
Marker 1 to Start M1-5T
. SHMP
Marker 2 to Stop M2—-5P
SWEEP TRIGGER TYPE
INTERNAL T1
Sweep LINE T2
Trigger
Mode EXTERNAL T3
' SINGLE T4




Table 1. Input Programming Codes (2 of 4)

PROGRAM CODE NUMERIC VALUE
MODE FUNCTION
PREFIX NUMERIC SCALE
ACTIVATE FORMAT SUFFIX FACTOR RANGE RESOLUTION
SWEEP TRIGGER TYPE {Cont'd)
EXTERNALSWEEP | SX , )
GZ X10%Hz
MANUAL MZ X10%Hz Erasent 0.1% of
Sweep ’ SWEEP M 1,2,3.4 3 Stop Present
Type FREQUENCY KZ X10°Hz Frequency AF
' HZ X1 Hz
SC X1 sec. See Plug-in
SVEEP ST 1,2,3,4 — Typically.01 | 6.001 sec.
MS X10™ 7 sec. to 100 sec.
MODULATION/BLANKING
Amplitude AMPTD MKRON | AK1 '
Frequency
Markers AMPTD MKROFF | AK®
DISP BLANK ON DP1
Display Blanking
DISP BLANK QFF DP9
RF BLANK ON RP1
RF Blanking
RF BLANK OFF RP@
Square Wave LITMODON | MD1
Modulation LM MOD OFF | MDg
STEP FUNCTIONS
GZ - X10%Hz
6 Approxi-
Setting Frequency | FREQUENCY S 1234 MZ X10°Hz $to100% | mately0.03%
Step Size : STEP SIZE o Kz X103 Hz of Plug-in of Plug-in
BW Bandwidth
HZ X1 Hz
spuing Power Step POWER STEF [ sp 1,2,3,4 DM X1 dB @to15dB | 0.02dB
Resetting Step Sizes | DEFAULT STEP SHSS
To Default Values** | SIZES
Increment Active
Parameter STEP UP 4 upP
Decrement Active
Parameter STEP DOWN w- DN
i INSTRUMENT STATE
Instrument Preset INSTR. PRESET 1P
Saving An
Instrument State SAVE n sV Reai
egisters
Recalling An 4 1 1through$
Instrument State RECALL n RC
Registers
Alternate Sweep ALT n ON AL 4 X1 1 tﬁrough 9
Mode
ALT n OFF AL . -
Undergo Self Test SELF TEST #nn SH 3 X1 00-99 . Q
*These codes/functions do not apply to 86200 Series Plug-ins.  **Both frequency and power step size.




Table 1. Input Programming Codes (3 of 4)

PROGRAM CODE

NUMERIC VALUE

MODE FUNCTION ,
AT | NUMERIC | gy CALE RANGE | RESOLUTION
SPECIAL HP-IB FUNCTIONS
OUTPUTSTATUS | OS
Status BEtes and ;
Service Requests ERVICE :
REQUEST Mask | RM 6 1 byte
OUTPUT LEARN oL
STRING
Full Learn String
INPUT LEARN
STRING I 5 90 bytes
OUTPUTMICRO | oy
Mi LEARN STRING
S tear
INPUT MICRO
' LEARN STRINGt | X 5 8 bytes
Active Mode String (S)TLSQ%T MODE oM 5 25 bytes
Output Active OUTPUT ACTIVE OA
Parameter Value VALUE
Output QUTPUT Interrogated
Interrogated INTERROGATED oP Parameter
Parameter Value VALUE Code
DISPLAY
DU
Numeric Display UPDATE ON
Update DISPLAY
UPDATE OFF buUs
Single Sweep RESET SWEEP RS
Start/Stop TAKE SWEEP TS
Network Analyzer NETWORK NT
Trigger (8410B) TRIGGER
PLUG-IN POWER LEVEL*
Set Cutput - : Plug-in 0.02 dBm
Power POWER LEVEL PL 1,2,3,4 DM X1 dBm Power
Level Limits
(P)%WER SWEEP PS1 1,2,3,4 DM X1 dB/Swp | #to255dB | 0.02 dB
Power Sweep X .
Mode POWER SWEEP | oo
QFF
SLOPE ON su 1,2,3,4 Dm X dB/GHz Bto5dB 0.01dB
Power Slope Mode
SLOPE OFF SLp
PLUG-IN ALC/SIGNAL CONTROL*
INTERNAL Al
: EXTERNAL
ALC Leveling A2
Modes (CRYSTAL
EXTERNAL A3
POWER METER
RF ON RF1
RF Power
RF OFF RF @
FILTER ON FI 1
CW Filter -
FILTER OFF Fig

*These codes/functions do not apply to 86200 Series Plug-ins.  ***Must be in CW mode, CW Filter off, tExit this mode via“M{ “ code.
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Table 1. Input Programming Codes {4 of 4)

EXTERNALINPUT | C4

- PROGRAM CODE NUMERIC VALUE
MODE FUNCTION
PREFIX NUMERIC SCALE
ACTIVATE | FORMAT FACTOR RANGE | RESOLUTION
PLUG-IN CRYSTAL MARKERS*

1 MHz C1
Crystal Marker 10 MHz c2
Frequency 50 MHz c3

AMPL MKR ON CA1
AMPL MKR OFF |- CA @

Amplitude Markers |

INTEN MKR ON Cl1

Intensity Markers
: INTEN MKR OFF clo

PLUG-IN SPECIAL FUNCTIONS*

EM Input —20 MHz/V . E1-
Sensitivity —6 MHZ/Y =
Peak Cutput PEAK SHPL

Power$

*These codes/functions do not apply to 86200 Series Plug-ins, . $#83590 Series Plug-in Only.

of a string of 8-bit binary bytes terminated using the
bus EOI line true with the last byte. The Interrogate
and Active functions send a Data message con-
sisting 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] [EOI]
Numeric Syntax: [td.dddddExdd] [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
ASCIl CR/LF as valid character string terminators
and rely on the byte count.

Learn String:

Selected with the “OL" program code, the 8350A
outputs a Learn String of 90 bytes in length. This
binary data string completely describes the present
instrument state (does not include the Storage
Registers) of the 8350A and 83500 Series Plug-in.
The information is packed and encoded forminimal
storage requirements thereby making data analysis
difficult. When stored in an ASClI character data

string, the Learn String can later be input to the
8350A to restore that instrument state {See Input
Data for Input Learn String information). The length
of the Learn String is fixed, independent of the
functions selected and the plug-in used.

Format: 90 [8 bit bytes] [EOI]

Micro Learn String:

Selected with the “OX” program code, the 8350A .

outputsa Micro Learn String of 8 bytes inlength. This
binary data string completely describes the present
CW frequency, Vernier, Sweep Output voltage, and
Power Level of the 8350A and 83500 Series Plug-in.
The information is packed and encoded for minimal
storage requirements thereby making data analysis
difficult. When stored in an ASC!] character data
string, the Micro Learn String can later be input to
the 8350A to restore that instrument state for rapid
frequency programming (See Input Data for Input
Micro Learn String information). Note the 8350A
must be in CW mode and the CW Filter should be off
when using this function. The length of the Micro
Learn String is fixed, independent of the functions
selected and the plug-in used.

Format: 8 [8 bit bytes] [EOI]

O



Mode String:

Selected with the “OM"” program code, the 8350A.

outputs a Mode String of 25 bytes in length. This
binary data string describes all presently active
functions of the 8350A and 83500 Series Plug-in.

~ The information is not packed thereby making data

analysis simpler. The information passed includes
only the active functions with no numeric values
included. Use the Active or Interrogate Function if
numeric values are desired. The length of the Mode

String is fixed, independent of the functions

selected and the plug-in used.
Format: 25 [8 bit bytes] [EOI]
Interrogate Function:

Selected with the “OP"” program code and the
program code for the function to be interrogated,
the 8350A will output the present numeric value of
the selected function. The units of the output data
are Hz, dBm, dB, or sec., implied with the function
selected. '

Format: [xd.dddddEx:dd] [CR] [LF]

Active Function:

Selected with the “OA” program code, the 8350A
will outputthe present numeric value of the presently
active function (ie. enabled for modification from
the keyboard or step keys}). The units of the output
data are Hz, dBm, dB, or sec, implied with the
function selected. .

Format: [*d.dddddExdd] [CR] [LF}

Status:

Selected with the “OS” program code, the 8350A
willoutput 2 sequential bytes, 8 bits wide, giving the
present instrument status. The first status byte is
equivalent to the Status Byte of the Serial Poll, the
second status byte is the Extended Status Byte
which provides additional information. See Table 2
for a description of each Status Byte. Status Byte
values are cleared upon execution of a Serial Poll
(Status Byte message), Device Clear message, and/or
the Instrument Preset function.

TRIGGER

The 8350A responds to the Group Execute Trigger
(GET) command to the HP-IB bus select code and a
Selective Device Trigger to the 8350A HP-IB address.

The effect of the GET command is to trigger the
sweep if presently in the Single Sweep Trigger mode
only, otherwise no action is taken. The response s as _
if a Data message consisting of the Single Sweep
Trigger (T4) program code were transmitted.

CLEAR

The 8350A responds to both Device Clear (DCL)
and Selective Device Clear (SDC) messages by
clearing the Status Byte and the Extended Status

Byte.
REMOTE/LOCAL CHANGES

The Local to Remote change is programmed by the
Selective Device Remote Enable message (REN and
8350A address). The 8350A instrument state is

unchanged with all future changes affected by

program codes only. Note that all front panel func-
tions are disabled in Remote except the LCL key.

The Remote to Local change is programmed by the
Go To Local (GTL) command or by setting the REN
line false (high). The 8350A instrument state is
unchanged with all future changes affected by the

. front panel controls. The 8350A can also be set to

Local by pressing the LCL key. Note that the 8350A
does notrespond to the LCL key if the Local Lockout
command has been executed. This command dis-
ables all front panel functions including the LCLkey.

SERVICE REQUEST

The 8350A can initiate a Service Request (SRQ)
whenever one of the following conditions exist:

® FError in syntax .

® Parameter value modified to default value
® Hardware failure

® End of sweep

Further information can be obtained by conducting
a Serial Poll or by executing the Output Status
command, both of which access Status Byte infor-
mation. The SRQ is cleared only by executing a
Serial Poll. To select an SRQ for a particular set of
circumstances, the Request Mask function can be
used to select which of the bits in the first Status
Byte can cause an SRQ. The mask value is deter-
mined by summing the decimal values of each
selected function/condition that is desired. The
default Request Mask at power on is ‘00000000’ or
decimal 0. This mask value is reset to the default
value only at power on.



STATUS BYTE

The 8350A responds to a Serial Poll by sending its
status byte as indicated in Table 2. A second status
byte is available but must be accessed via the
Output Status command. When Bit 6 (Request
Service) of the Status Byte is true {one), an SRQ has
occurred. See Service Request for the conditions
causing a Service Request. Bit 4 indicates whethera
change has occurred in the Extended Status Byte. If
Bit 4 is true, then the second status byte should be
accessed via the Output Status function to deter-
mine the cause of the status change. All other bits
indicate the present status of the noted function.
The bits are true (one) if and only if the associated
function/condition is true.

STATUS BIT

The 8350A does not respond to a Parallel Poll.

PASS CONTROL

The 8350A does not have the ability to take or bass
control.

ABORT

The 8350A responds to the Abort message (Inter-
face Clear — IFC true) by stopping all Listener or
Talker functions.

ADDRESS ASSIGNMENT INFORMATION

The 8350A has a primary address that is determined
by an internal storage register. The register is
initialized "upon power turn on by reading the
address bits A5 thru AT from switches located on the
8350A A8 HP-IB Assembly. Note that these switches
are factory preset to decimal 19. The 8350A HP-IB
address can be dynamically changed from the front
panel in local mode by executing the “Set HP-IB
Address” command (Shift Local), See the 8350A
Operating and Service Manual for further information.

Table 2. 8350A Status Byte Descriptions

STATUS BYTE (#1) , {_
BIT # 7 6 5 4 3 2 1 0 |
DECIMAL
VALUE 128 64 32 16 8 4 2 1
FUNCTION N/A REQUEST | SRQ on SRQ on N/A SRQ on N/A SRQ on
SERVICE Syntax End of Change in Numeric
(RQS) Error Sweep Extended Parameter
Status Byte Altered to
Default
Value
EXTENDED STATUS BYTE (#2)
BIT # 7 6 5 4 3 2 1 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

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

For more information, call your local HP Sales Office or nearest Regional Qffice: Eastern (201) 265-5000; Midwestern {312) 255.9800; Southern (404) 955-1500; Western (213)
970-7500; Canadian (416) §78-8430. Ask the operator for instrument sales. Or write Hewlett-Packard, 1501 Page Mill Road, Palo Alto, CA 94304. [n Europe: Hewlett-Packard
5.A., 7, rue du Bois.du-Lan, P.0. Box, CH 1217 Meyrin 2, Geneva, Switzerland. In Japan: Yokogawa-Hewlett-Packard Ltd., 29-21, Tzkaido-Higashi 3-.chome, Suginami-ku, Tokyo 168.
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