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1

Manual Changes for Using HP Instrument BASIC with
the HP 8751A

Page 9-7, Figure 8-2
» Change figure 9-2 to the following figure:
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Page 2-9, Edit System Menu

u Add the following, description:
E produces the command “EXECU‘I‘E“ u” at the cursor’s current position.
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Page A-1, BASIC Commands Specific to HP 8751A

= Add the following description:

EXECUTE

Keyboard Executable . Yes
Programmable Yes
Inan IF ... THEN ...  Yes

This command executes specific HP-IB commands faster than OUTPUT statement.

'HP-1B command

o

EXECUTE — o

Item i Description

|

Range

HP-1B command Istring expression

‘refer to Table 1-1

Table 1-1. HP-IB Commands for EXECUTE

A¥AOCE1
AWAOCHZ
ANACDATA
ANADKEN0
AEARANG
ARARFULL
EQUCO?
EQUCPARA?
EQUCPARS?
EQUCPARS4?
EQUH
I¥PUDATTP
IKPUMENTP
LHAX?
LEIE?
NEXPK?

HUHLHAX;

FUMLMIN?

OUTPCERR?

OUTPCFIL? “~
OUTPDATAT? .
OUTPDATTP?

OUTPFILT?
DUTPHAL?
OUTPMEAN?
OUTPHEMOT?
OUTPHENTP?

OUTPEIN?

QUTPHMINKAX?
QUTPRESF?
OUTPRESG?
OUTPRESR?

QUTPXFIL?
PEAK?
POLE?
RPLENV?
RPLHELY
RPLLEEI?
RPLHEA?
RPLPP?
RPLRHEI?
RPLVAL?
SIEG
TARL?
TARR?
THRR
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Semantics

To transfer HP-IB command parameters, use a WRITEIO command. This command must
be executed before the EXECUTE command. One WRITEIO command is required to
transfer one parameter. For example, to transfer two ANARANGE command parameters Lo the
EXECUTE command, write the program as follows:

100 WRITEIQ 8,0; 100ES
110 WRITEIO 8,1: 200E6
120 EXECUTE "ANARANG"

The above program can also be written in the HP-IB command format as follows:
100 OUTPUT QHP8751;"ANAGNGE";100E6,200E6

Using an OUTPUT command reduces the pumber of source program lines. On the other
hand, using an EXECUTE command accelerates the execution speed.

For the format of the WRITEIO command, refer to “WRITEIO.”

To receive a query command’s return value, use a READIO function. Since the READIO
function returns only one specified return value, four return values (Za, Fa, Zr, and Fr) of the
query command “CUTPRESO?” must be received by writing the program as follows:

100 EXECUTE "OUTPRESO?®
110 Za=READIO(8,0)

120 Fa=READIO(8,1)

130 Zr=READIO(8,2)

140 Fr=READIO(8,3)

The program can also be written in the HP-IB command format as follows:

100 OUTPUT @HP8751;"OUTPRESO?"
110 ENTER QHP8751;Za,Fa,Zr,Fr

Just like the transfer of HP-IB parameters, using an OUTPUT command reduces the number
of source program lines and using an EXECUTE command accelerates the execution speed.

For the format of the READIO function, refer to “READIO.”

EXECUTE Specific Command

The following HP-IB command gives different result, when used with the EXECUTE
command and than when used with the OUTPUT command. ’

SING When executing the SING command, which makes a single sweep, using the
EXECUTE command, Instrument BASIC waits before proceeding to the next
program-line until completion of the sweep. f SING is executed by OUTPUT,
Instrument BASIC executes the next program line, and the program should
be designed to the time by the controller by the using sweep end detection
technique. By using EXECUTE for SING, above technique is not necessary.

EXECUTE Unique Commands

The following HP-IB commands are only available for the EXECUTE command. You can not
execute them using the OUTPUT command. The effective channel for these commands are
dependent on the setting of ANADCH1 and ANAOCH2.
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s INPUDATTIP
# INPUMEMTP
m OUTPDATTP?
w QUTPMEMTIP?

page A-7, BASIC Commands Specific to HP 8751A, READIO

m Change to the following description:

READIO _

Keyboard Executable Yes
Programmable Yes
InanIF ... THEN ... Yes

This function reads the contents of the register used for an I/O port or EXECUTE command.

- Interface W
READIO o select code \J

registor
number

[Fipt

Item

Deseription

Range .

select code

register number

pumeric expressios

numeric expression

Example Statements
' Ioport=READIO(15,0)

EXECUTE "QUTPRESQ?"
Za=READIO(E,0)
Fa=READIO(8,1)
Zr=READID(8,2)
" Fr=READIO(8,3)

8: EXECUTE register
15: 1/O port

0 to 800 (Select code 8)
0 (Select code 15);
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Semantics

The HP 8751A uses the READIO command to read data from an I/O port or to receive a
query command’s return value after the EXECUTE command has been executed.

To receive a query command’s return value, set the select code to 8. To read data from an
1/0 port, set the select code to 15.

The EXECUTE command stores the query command’s return values in registers. The
READPIO command reads a return value from one of these registers. Return values are
sequentially stored in registers 0 to 800. For example, when EXECUTE“OUTPURESO?”

is executed, four return values Za, Fa, Zr, and Fr are stored in four registers, register 0 to
register 3. Za is stored in register 0, Fa in register 1, Zr in register 2, and Fr in register 3. To
read a return value stored by the READIO command, specify the appropriate register number.

Refer to example statements.
To read data from an I/0 port, specify the I/0 port number with a register number(0).
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Page A-8, BASIC Commands Specific to HP 8751A, WRITEIO

# Change to the following description:

WRITEIO

Keyboard Executable Yes
Programmable Yes
InanIF ... THEN ... Yes

This statement writes register data in decimal notation to a specified EXECUTE command
parameter register or to the I/Q port. :

) | Interface N register 7N register
(WRITEIO select code \__/ number >/ data l

C2THRR
Item Déscription Range
select code numeric expression 8: EXECUTE register
15: I/0 port
register number numeric expression 0 to 800 (Select code 8)
0 (Select code 15)
register data numeric expression ~2147483648 thru +2147483647

Exampie Statements

WRITEIC 15,0;12
WRITEIO 8,0;100E6

Semantics

The HP 8751A uses a WRITE command to write data to the I/O port or to transfer
command parameters. ' .

To transfer a parameter to the EXECUTE command, set the select code to 8. To write data
to the I/O port, set the select code to 15.

The EXECUTE command uses the data stored in a register as a parameter. To store this
parameter, the WRITEIO command must be executed before the EXECUTE command. The
WRITEIO command stores one parameter in one register like the READIC command. For
an HP-IB command that requires multiple parameters, as many WRITEIO commands as

the number of parameters. For example, to execute an ANARANG command requiring two
parameters using an EXECUTE command, specify the following:

100 WRITEIO 8,0; 100E6
110 WRITEIO 8,1; 20CES6
120 EXECUTE "ANARANG"
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The EXECUTE command sequentially reads parameters stored in registers. In the above
example, parameters are stored in registers 0 and 1. Accordingly, the EXECUTE command
reads 100E6 as the first parameter, then reads 200E6 as the second parameter.
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Manual Changes for HP-IB Programming Manual

Add the following HP-IB commands

EQUCO?U< value>[suffix]
Returns Cj at the frequency point specified by the parameter. (Data format: Cj)

EQUCPARA?

Executes six element analysis of a crystal resonator, and outputs parameters, Cy, Cy, Ly, Ry,
Go, and Ry. For more information, refer to “EQUCPARA?” in Chapter 3. (Data format: Cg,
CJ': LJ‘: RJ: GU; RG)

EQUCPARS?

Executes six elements analysis of a crystal resonator, aﬁd'oﬁtpufs parameters, Cy, Ci, Ly,
R:, fs for frs fi, J2, Gy, and Ry. ¥or more information, refer to “EQUCPARS?” in Chapter 3.
(Data format: Cy, Cy, Ly, Ry, fo, fay Frs J1s Jor Goy Ro)

EQUCPARSA4?

Executes four element analysis of a crystal resonator, and outputs parameters, Cp, Cy, L;, '
Ri, for fus oy fi, and fo. For more information, refer to “EQUCPARA?” in Chapter 3. (Data

format: Cy, Cr, Ly, Ry, foo far for Jis f2)

EQUMU < value>[suffix]

Specifies how many points are used for an approximation of a circle for EQUCPARA? and
EQUCPARS? command. The default value is 8.

INPUD

Executes an Sy; 1-port calibration by usmg real data which are set with INPULOAA, INPUCPEA,
and INPUSHOA commands. - '
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INPUDATTP valuel,value2{suffir]

Fnters data to the nth point of a data trace.

valuel point number, n. 0 to 801
value? input data. complex value. (Data format:Real, Imaginary)
suffiz refer to “Suffix”.

INPULOAA value
Inputs the real LOAD data array for a 8j1 1-port calibration.

value Complex number (Data format: real, imaginary)

INPUMEMTP valuel ,value?[sﬁjﬁz]

Enters data to the nth point of a memory trace.

valuel point number, n. 0 to 801
value2 input data. complex value. (Data format:Real, Imaginary)
suffiz refer to “Suffix”. '

INPUOPEA value
Inputs the real OPEN data array for a §y; 1-port calibration.

value Complex number (Data format: real, imaginary)

INPUSHOA value
Inpats the real SHORT data array for a 511 1-port calibration.

value Complex number (Data format: real, imaginary)

LMIN? value

Outputs the nth local minimum value from the left of range which is set by the ANARANG ~
command. (Data format: local minimum)

value - n, integer

NEXPK?

Outputs the maximum local maximum value and its stimulus next to the value last found by
. the PEAK?, or NEXPK? commands. For more information, refer to Chapter 3. (Data format:
Local Maximum value, stimulus)
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CUTPDATTP?

NUMLMAX?

Outputs the number of local maximums within the range set by the ANARANG command.
(Data format: number)

NUMLMIN?

Outputs the number of local minimum within the range set by the ANARANG command. (Data
format: number)

LMAX? value

Qutputs the nth local maximum value from the left of range which is set by the ANARANG
command. (Data format: local maximum)

value n, integer

QUTPCFIL? valuel,value? value8, value,values, valuet

Outputs filter parameters within the range specified by the ANARANG command. Command
parameter sets nominal frequency, the offset of 21dB and z2dB to the maximum peak value
to determine the cutoff points, same parameter with POLE?, and f; and fs for determining
rejection level and spurious lével respectively. For details, refer to Chapter 3. (Data format:
loss, const loss, bandwidth, center frequency, Q, AL.F1, AR.F1, AL.F2, AR.F2, pass band .
ripple, rejection level, spurious level, pole_z1, pole.stimulusl, pole..z2, pole..stimulus2)

valuel " center frequeacy, fc
vaiue? oz

valued e

value POLE? parameter
values fi

valuef Iz

suffiz refer to “Suffix”.
OUTPDATAT?

Outputs data trace value on 16 points stimulus which is set by the STIDROUT command. ¥
there are points that is not set by the STIDROUT command, the OUTPDATAT? returns the value

at 100 kHz. {Data format: real x 16)

CUTPDATTP? .
Outputs the data-trace data at the specified point (Data format: real, imaginary).

value 1 to number of points
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OUTPMEMOT?

Outputs the memory trace value on 16 points stimulus which is set by the STIMROUT
command. If there are points that is not set by STIMROUT command, OUTPHEMOT? returns the
value at 100 kHz. (Data format: real x 16)

OUTPMEMTPY
Outputs the memory-trace data at the specified point (Data format: real, imaginary)

value 1 to number of points

QUTPRESF? valuel,value?

Returns the stimulus of the maximum local-maximum and its z1dB below points of both
sides, and the stimulus of minimum local-minimum and its z2dB above points of both sides.
For more details, refer to Chapter 3.

valuel
value?

OUTPRESR?

Outputs same parameter as OUTPRES0? and maximum difference, rpl; of local maximum

and its left local minimum on left of resonant point, maximum difference, rpls of local
maximum and its right Jocal minimum between resonant and anti-resonant points, and the
maximum difference, rply of the local maximum and its left local minimum on the right of the
anti-resonant point. For details, refer to Chapter 3. (Data format:Gr, fr, Ga, fa, rpll, rpl2,

rpl3) ‘

CUTPCERR?

Outputs ceramic resonator parameters. (Data format: Gy, Fy, G, Fa, rply, rplo, and rpls)

OUTPXFIL? valuel, value?,valued, valuef,values

Gutputs filter parameters within the range specified by the ANARANG command. Command
parameter sets the offset of z/dB and z2dB to the maximum peak value to determine the
cutoff points, same parameter as POLE?, and f; and f; for determining the rejection level and
the spurious level respectively. For details, refer to Chapter 3. (Data format:loss, bandwidth,
center frequency, Q, AL.F1, AR.F1, AL.F2, AR.F2, pass band ripple, rejection level, spurious
level, pole_z1, pole.stimulusi, pole_z2, pole_stimulus?) '

valuel z]
value? z2
valued POLE? parameter
valuef I
values fo
suffiz refer to “Suffix”.
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PENNIBPEN2 value

PEAK?

Outputs the maximum local maximum value and its stimulus within range which is set by
the ANARANG command. For more information, refer to Chapter 3. (Data format: maximum
Local-maximum value, stimulus)

PENNCH1DATA value
Selects the number of the pen to plot the data trace for channel 1. The default pen is 1.

value Qto6

PENNCHIMEMO value
Selects the number of the pen to plot the memory trace for channel 1. The default pen is 5.

.value 0tod

PENNCH2DATA value
Selects the number of the pen to plot the data trace for channel 2. The default pea is 2.

value 0to6

PENNCH2MEMO value
Selects the number of the pen to plot the memory trace for channel 2. The default pen is 6.

value ftob

PENNGRAT value
Selects the number of the pen to plot the graticule. The default pen is 3.

value 0tod

PENNIBPEN1 value

Selects the number of the pen to plot the pen 1 used by the HP Instrument BASIC graphic
commands. The default pen is 1.

value 0tob

PENNIBPENZ value

Selects the number of the pen to plot the pen 2 used by the HP Instrument BASIC graphic
commands. The default pen is 2.

value Qto6
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PENNIBPENS value

Selects the mumber of the pen to plot the pen 3 used by the HP Instrument BASIC graphic
commands. The default pen is 3.

value fto6

PENNIBPENS value

Selects the number of the pen to plot the pen 4 used by the HP Instrument BASIC graphic
commands. The default pen is 4.

value Oto6

PENNIBPENS velue

Selects the number of the pen to plot the pen 5 used by the HP Instrument BASIC graphic
commands. The default pen is 5.

value 0tod

PENNIBPENS value

Selects the number of the pen to plot the pen 6 used by the HP Instrument BASIC gra.piﬁc
commands. The default pen is 6. :

value Otob

PENNIBTEXT value

Selects the number of the pen to plot the text in the HP Instrument BASIC screen. The
default pen is 4.

value 0tob

PENNTEXT value
Selects the mumber of the pen to plot the text. The default pen is 4.
value 0tob

POLET value

Outputs the first found local minimum for both side from the maximum point below the value
which is the subtracted parameter from the maximum value. For example, to specify as —10
dB down, a command parameter becomes a ~10. For more information, refer to Chapter 3.
(Data format: left local minimum, stimulus, right local minimum, stimulus)

value
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TARR? value

RPLVAL?

Outputs the maximum sum of the difference between the local minimum and the both sides
local maximum, and the stimulus of the corresponding local minimum within range which
is specified by ANARANG command. For more information, refer to Chapter 3. (Data format:
sum, stimulus)

STIDROUT{1-16} value [suffiz]

-Sets stimulus of data trace up to 16 for OUTPDATAT? query. To execute STIDROUT? query, pass
a number as the parameter.

value 5 (Hz) to 500 (MHz)
~50 to 15 (dBm)
suffiz refer to “Suffix”.

STIMROUT{1-16} value [suffir]

Sets stimulus of memory trace up to 16 for OUTPDATAT? query. To execute STIDROUT? query,
pass a number as the parameter.

value 5 (Hz) to 500 (MHz)
suffiz refer to “Suffix”.

TARL? value

Outputs stimulus of first found point which has value specified by parameter of this command
from right of range which is set by ANARANG command. For more information, refer to
Chapter 3. (Data format: stimulus)

value 5 (Hz) to 500 (MHz)
suffiz refer to “Suffix”.

TARR? value

Outputs stimulus of first found point which has value specified by parameter of this command
from left of range which is set by ANARANG command. For more information, refer to
Chapter 3. (Data format: stimulus)

value 5 (Hz) to 500 (MHz)
suffiz - refer to “Suffix”.

Outputs stimulus of first found point which has value specified by parameter of this command
from left of range which is set by ANARANG command. For more information, refer to
Chapter 3. (Data format: stimuilus)

value 5 (Hz) to 500 (MHz)
suffiz refer to “Suffix”.
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THRR value

Specifies threshold height of peak for waveform analysis command. Waveform analysis
commands ignore tipples which has less height than specified value.

value ~5.0x10°% to 5.0x10° (dB) (Log mag format)
~5.0%10° to 5.0x10° (deg) (Phase and Expanded phase formats)
~5.0x10° to 5.0x10° (s) (Delay format)
—5.0x10° to 5.0%10% (Units) (Polar, Lin mag, Real, and Imaginary formats)

suffiz refer to “Suffix”.
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Delete the following HP-IB commands

» STEINORM
s STEOOPEN
s STEODAUT
w STEODMAN
s« STEODVAL
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Added Waveform Analysis Commands

RN

This chapter provides information about the waveform analysis commands added. The

commands are divided into five groups as follows:

@ Waveform analysis setting commands

o3 THRR

» Maximum/Minimum/Mean search commands

1 PEAK?

o NEXPK?
o NUMLMAXT
o NUMLMIN?
o LMAZ?

o LMIN7?

3 TARR?
o3 TARL?

m Ripple analysis commands

o RPLVAL?
o POLE

w Filter and Resonator analysis commands

oy OUTPEFILY
o OUTPCFIL?
o QUTPRESR?
o OUTPRESF?
o OUTPCERR?

u Equivalent circuit analysis commands

o EQUCPARA?
o EQUM

1 EQUCPARS?
o EQUCO7?

1 EQUCPARS4T
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Setting Commands for Waveform Analysis

THRR

Sets threshold ripple height for waveform analysis commands.
Syntax
THRR height

Guery Response
height

Figure 3-1. THRA

Note

Ripple height is defined as difference between local maximum and local minimum. Waveform
analysis command searches only greater ripples than threshold value, and others are ignored.
Default threshold value is 0.

Example
For the external controller:

INPUT "Enter Local Max Gain [dB].",lLocal max
INPUT "Enter Local Min Gain [dB].",Local_min
Height=Local _max-Local _min

OUTPUT 9Hp8TSI1; "THRR *;Height

For Instrument BASIC:

INPUT "Enter Local Max Gain [dB].",Local_max
INPUT "Enter Local Min Gain [dB].",Local_min
Height=Local _max-Local_min

WRITEIO 8,0;Height
EXECUTE "THRR"
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Maximum/Minimum/Mean Value Search Command

The following commands return the maximum, minimum, and mean value of a trace within
the range specified by the ANARANG command.

PEAK?
Returns the maximum local maximum within the specified range with its corresponding
stimulus value.

Syntax

PEAK?

This command is query only.

Guery Response
MAXpmk: fmcr‘pcak

MNote

a If there are two or more maximum local maximums, the minimum stimulus value is
returned. The HP 8751A records the maximum local maximum and its stimulus value.
a If the corresponding points are not found, a zero will be returned.

Exampie
For the external controller:

guTPUT QHpSTSl;"PEAK?"
ENTER @HpBTSi;Peak,F_maxpeak
PRINT "Peak:",Peak,” [dB],",F_maxpeak," [Hz1"

For Instrument BASIC:

EXECUTE "PEAK?"
PRINT "Peak:",READIC(8,0)," {dB],",READIO(8,1)," [Hz]"
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NEXPK?

Returns the maximnum local maximum (within the specified range) having a value less than
the value recorded by the HP 8751A. It also returns the corresponding stimulus value.

Syntax

NEXPK?
This command is query only.

Guery Hesponse
P e‘ak’ fpuk

Mote

s If two or more such local maximums are found, this command returns the local maximum
having a stimulus value larger than the stimulus value recorded by the HP 8751A
® If the corresponding points are not found, a zero will be returned.

Example
For the external controiler:

OQUTPUT QHp8751;"NEXPK?"
ENTER €@Hp8751;N_peak,F_npeak
PRINT N_peak,F_npeak

For Instrument BASIC:

EXECUTE "PEAK?Y

I=1

REPEAT
PRINT I,READIO(8,0),READID(8,1)
EXECUTE “NEXPK?"
I=1+1

UNTIL READIOD(8,0)=0
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NUMLMAX?

Returns the number of local maximums within the specified range.

Syntax

NUMLMAX?
This command is query oniy.

Query Response

n

Exampie
For the external controller:

QUTPUT QHp8751;"NUMLMAX?"
ENTER @Hp8751;N
PRINT N

For Instrument BASIC:

EXECUTE "NUMLMAX?Z!
PRINT READIO(8,0)

NUMLMIN?

Returns the number of local minimums within the specified range.

Syntax

NUMLMIN?
This command is query only.

Query Response

n
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LMAX?
Returns the nth local maximum counted from the left end of the specified range. n is a

command parameter.

Syntax

LHAX? n
This command is query only.

Query Response
LMAX,

Note :
If the corresponding local maximum is not found, 3.40282347E+38 will be returned.

Example
For the external controller:

QUTPUT @Hp8751;"LMAX? 5"
ENTER @Hp8751;Lmax
PRINT Lmax

For Instrument BASIC:

INPUT "7",H
WRITEID 8,0;N
EXECUTE "LHAX?"
PRINT READID(8,0)

LMIN?

Returns the nth local minimum counted from the left end of the specified range. nis a
command parameter.

Syntax

LMIN? n
This command is query only.

Guery Responée
LMIN,,

Note
If such 2 local minimum is not found, 3.40282347£+38 will be returned.
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TARR?
Searches for the point having the parameter-specified value rightward {rom the left end of the
specified range. If it is found, the TARR? command returns it and its corresponding stimulus
value.
Syniax

TARR? target

This command is query only.

Query Response

fturgct

Note

¥ the corresponding points are not found, a zero will be returned.

Exampie
For the external controller:

INPUT "Enter Target Value.",Target
OUTPUT @QHp8751;"TARR? ";Target
ENTER €@Hp8751;F_target

PRINT F_target

For Instrument BASIC:

INPUT "Enter Target Value.",Target
- WRITEIO 8,0;Target

EXECUTE "TARR?"

PRINT READIC(8,0)

TARL?

Searches for the point having the parameter-specified value leftward from the right end of the
specified range. If it is found, the TARL? command returns it and its corresponding stimulus
value.

Syntax
TARL? farget
This command is query only.
CGuery Response
ftargct

Note

If the corresponding points are not found, a zero will be returned.
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Ripple Analysis Command

RPLVAL?

Returns the maximum total of the differences between the local minimums and the adjacent
left-hand and right-hand local maximums within the range specified by the ANARANG command
and the stimulus value of the minimum total by the HP-IB bus. Refer to Figure 3-2.

- Syntax

RPLVAL?
This command is query only.

Query Hesponse

Rpl,q1, stimulus

[_

o

Specified Ranga —"

& Local Maximum

O Local Minimum

he hs hs ﬁ

\'HPLVA!.?" returns this stimulus.

PP p——— P Y it e T L]
-

- oo

Figure 3-2. RPLVAL?

Note

If the corresponding points are not found, a zero will be returned.

Examn e
For the external controller:

ASSIGH €Hp8751 TO 717

QUTPUT QRp8751;"ANAOCH1; ANARFULL; ANAODATA"
OUTPUT @Hp8751;“RPLVAL?"

ENTER ©Hp8751;Val,Stim

PRINT Val;"[dB]";Stim;"[Hz]"

END
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For Instrument BASIC:

EXECUTE "ANADCH1”
EXECUTE "ANARFULL®
EXECUTE "ANAODATA"
EXECUTE "RPLVAL?"

PRINT READIO(8,0);"[dBI"
PRINT READIO(8,1);"[Hz]"
END
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POLE?

Searches from the maximum value point for the leftward and rightward local minimums which
are blow the value obtained by subtracting the parameter-specified value from the maximum
value (D), and returns the first qualifying local minimums found with their corresponding
stimulus values. Refer to Figure 3-3.

Syntax

POLE? D
This command is query only.

Query Response

z;, stimulus;, zs, stimulus,

—

- Specified Range —|

;
i
!
i
!
!
%

T —— -8 D . e

@ Local Maximum

O Local Minlmom

N

"POLE?" returns these points’ value and stimulus.

Figure 3-3. POLE?

Mote

# The command parameter should be a negative value.
m If such a point is not found, a zero will be returned.

Example
For the external controller:

ASSIGN @Hp8751 TO 717

OUTPUT @Hp8751;"ANAOCH!;ANARFULL; ANAODATA"
QUTPUT @Hp8751;"POLE? -BO“

ENTER ©Hp8751;X1,81,X2,52

PRINT "LEFT :";Xi;"[4Bl";st;"[Hz]"

PRINT "RIGHT:";X2;"[dB]";s2;"[Hz2]"

END
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For Instrument BASIC:

EXECUTE "ANAOCH1"

EXECUTE “ANARFULL"

EXECUTE “ANAODATA"

WRITEID 8,0;-50

EXECUTE "POLE?"

PRINT “LEFT :";READIO(8,0) ;" [dB]";READIO(8,1) ;" [Hz]"
PRINT "RIGHT:";READID(8,2);" [dB]";READIO(8,3) ;" [Hz]"
END
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Filter and Resonator Analysis Command

The following commands are device telated. They are easy to use for specific device analysis
because they will output many parameters with only a single command.
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OUTPXFIL?

The OUTPXFIL? command returns the parameters output by the SUTFILT? command, insertion
loss, BW (bandwidth), fien: (frequency center), Q, AL.F, AR.F, Ripple (pass band ripple),
AL.Fp and AR.F, of two points which are z, dB below the maximum peak, rejection level,
spurious level, and POLE? command result (local minimum (left) and its stimulus and local
minimum (right) and its stimulus). The OUTPXFIL? command makes an analysis within the
range specified by the ANARANG command and returns the result via the HP-IB.

Syntax
OUTPXFIL? 24, 22, D, f1, fe

Query Response

Loss, BW, feeni, @y AL.Fy, AR.F;, AL.F.5, AR.F.,, Passband-ripple, Rejection-level,
Spurious-level, Pole,;, Polegimys, Pole.s, Polegims

Specified Range ————s]

Ingertion 0dB
— Tt

foss
A L

w

P T~ Passband Ripple

Rejection — 1 |

Leval

| ALF1 |ARFEA 1
X1dB—" 7L [ Spricus Level
d
i

down
Y
-4
ALF.2 ARF2
I

"Polel = : : ’

returns thesa points

™

A24B — | D

down

Canter
of Range

CAGAENN

Figure 3-4. OUTPXFIL?

Description

# The returned insertion loss, BW, Q, foent, AL. FI, and AR.F; are the same as those of the

OUTPFILT? command.
s Passband-ripple is the maximum difference between a local maximum and minimum within

the parameter-specified range, f; to fa.
® AL.F; and AR.F; indicate the differences between the left and right cutoff points and the

center point of a specified range ike AL F; and AR.F,
s Rejection-level is the difference between the maximum value to the left of f; and the

maximum value within the specified range.
w Spuricus-level is the difference between the maximum value to the right of f2 and the

maximum value within the specified range.

Added Waveform Analysis Commands 3413



a The OUTPXFIL? command uses the third command parameter [ to return the same result
(local minimum (left) and its stimulus and local minimum (right) and its stimulus) as that
of the POLE? command. For more information on the POLE? command, see “POLE? value”
in Chapter 2.

MNote

& If two cutoff points which are z; dB below the maximum peak are not found, zeros will be
returned for all parameters. .

s If two cutoff points which are zp dB below the maximum value are not found, zeroes will be
returned for AL.F» and AR.Fs.

Example
For the external controlier:

10 ASSIGH @Hp8751 TO 717

20 OUTPUT @Hp8TS1;"CENS TOMHZz, 100kH=Z"

30 CALL Sweap("SING")

40 OUTPUT ﬁHpS?Sl;"ANADCHi;ANARFULL;ANAQDATA"

850 OUTPUT QHpSTEi;"DUTPXFIL? -3,-10,-50,69 .98MHz,70.02MHz"
60 ENTER QHpBTSl;Loss,Bw,Fc.Q,Dfl,Dfr,Df12,Dfr2,Pass,Reject,
Spurious,Polei,Fpl,Pole2, Fp2

70 PRINT "Loss:":;Loss;"[dB] BW:";Bw;"[Hz] fc:";Fc;"[Hz]"
80 PRINT "Q:";Q;" Dfl:";Dfl;"[Hz] Dfr:";Dfr;"[Hz]"

90 PRINT "D£12:";Df12;"[Hz] Dfr2:";Dfr2;"[Hz] Pass:";Pass;" [aBI"
100 PRINT "Reject:";Reject;"[dB] Spurious:";Spurious;" [aB]"
110 PRINT "Pole (left):":;Polel;"[dBl “;Fp1;"[Hz]"

120 PRINT "Pole (right):";Pole2;"[dB] ";Fp2;" [Hz}"

130 END

1100 SUB Sweep(Swp$)

1110 ASSIGN ©Hp8751 TO 717

1120 QUTPUT @Hp8751;"CLES"

1130 OUTPUT QHpB?SI;“*DPC?"

1140 ERTER ©Hp8761;0pc

1150 OUTPUT @Hp8751;Swp$

1160 REPEAT

1170 QUTPUT QHPBTSI;"ESB?”

118¢ ENTER ¢Hp8751;Esb

1190 UNTIL BIT(Esb,0)

1240 SUBEHKD

For Instrument BASIC:

10 ASSIGE @Hp8751 TG 800

20 QUTPUT @Hp87S51;"CENS ";7.E+7,100000
30 EXECUTE "SIHG"

40 EXECUTE "ANAOCH1"

50 EXECUTE "ANARFULL"

60 EXECUTE "ANAODATA"

70 WRITEIO 8,0;-3

80 WRITEIO 8,1;~10

90 WRITEIO 8,2;~50
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100
110
120
130
140
150
160

WRITEID 8,3;6.998E47
WRITEIQ &,4;7.002E+7
EXECUTE "OUTPXFIL?"

PRINT “Passband Ripple:";READIO(8,8);"[dB]"
PRINT "Rejection Level:";READIO(8,9);"[dB]"
PRINT "Spurious Level:";READIO(8,10);"[dB]"

ERD
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OUTPCFIL?

Returns an insertion loss, point on f., BW, frequency center, Q, AL.F, AR.F, pass band
ripple, AL.Fy and AR.F» of two points which are z; dB below the maximum peak, rejection
level, spurious level, and POLE? command result (local minimum (left) and its stimulus and
local minimum (right) and its stimulus). Refer to Figure 3-5.

Syntax

OUTPCFIL? f., z1, T2, D, f1, fo

This command is query only.

Query Response

Loss, Loss., BW, funt, @, AL.Fy, AR.Fy, AL.F3, AR.Fy, Passband-ripple, Rejection-level,
Spurious, Poleyy, Polestims, Poleys, Polesims

IR Specifisd Rsnge -—-““-’-"-""—'Jl
- ' + 8 Insartion
Oons:_‘/,-’ § lLoss
Loss
- Fassband
bl : Ripple
e |
] T
Refsction \s{gﬁz;as
Lavel
" xada ' 1 D
FOWR ~e] | ALF1 | ARFS
1]
\IA “
f )
ALF2 { LHR.F2
/I-"/ ]
Pole? returms — ! !
thess points fc

Figure 3-5. OUTPCFIL?

Description

# The insertion loss (Loss) is the absolute value of the difference between the maximum value

~ within the specified range and 0 dB. ' .
@ The constant insertion loss (Loss.) is the absolute value of the difference between the value
at the point on f, and 0 dB.

w BW is the stimulus width between two cutoff points which are z; dB below the point on f..
(The point on f, is the point on the nominal {requency given as a command parameter. )

» The center frequency (feent) is the stimulus value of the center of two cutoff points (f; and
f2).

@ Q is calculated using the values of BW, fi, and fo.

# AL.Fy is the stimulus width from f; to f;.

s AR.F; is the stimulus width from f; to fs.
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 AL.F; and AR.F; are stimulus widths between fc and the left and right cutoff points which
are z» dB below the poiat on f,.

m The pass band ripple (Pass) is the maximum difference between a local maximum and local
minimum between f; and fo.

Note

& The rejection level, spurious level, and POLE? command output result are the same as those
of the OUTPXFIL? command.

m The OUTPCFIL? command uses the fourth command parameter D to return the same result
(local minimum ({left) and its stimulus and local minimum (right) and its stimulus) as that
of the POLE? command.

® If two cutoff points which are z; dB below the point on f, are not found, zeros will be
returned.

w If two points which are z, dB below the point on fc are not found, zeros will be returned for
AL.Fs and AR.F».

Example
For the external controller:

10 ASSIGN @Hp8751 TO 71T

20 OUTPUT €Hp8751;"“CENS 7OMHz, 100kHzZ"

30 CALL Sweep("SING") | (Refer to OUTPXFIL?)

40 OUTPUT QHp8751;"ANAOCH1; ANARFULL; ANAODATA"

50 OUTPUT ¢Hp8751;“0UTPCFIL? 70MH=z,-3,-10,-50,69.98MHz,70.02KH="
€0 ENTER Q§p8751;LDSS,LC,Bw,FC,Q,Dfl,Dfr,Dfl2,Dfr2,Pass,Raject,
Spurious,Polel,Fpl,Pole2,Fp2 ,

70 PRINT "Loss:";Loss;"[dB] Const Loss:";Lc;"[dB]"

80 PRINT "BW:";Bw;"[Bz] Fc:";Fc;"[Hz]"

90 PRINT "Q:";Q;" DF1:";Dfl;"[Hz] DFr:";Dfr;"[Hz]"

100 PRINT "Df12:";Df12;"[Hz] Dfr2:";Dfr2;"[Hz] Pass:";Pass;"[dB]"
110 PRINT “Reject:";Reject;"[dB] Spurious:";Spurious;"[dB]"

120 PRINT "Pole (left):";Polel;"[dB] ";Fpi;"[Hz]"

130 PRINT "Pole (right):";Pole2;"[dB] ";Fp2;"[Hz]"

140 END | o

For Instrument BASIC:

10 ASSIGN QHp8TS51 TO 800
20 OUTPUT QHp8T75L;"CENS ";7.E+7,100000.
30 EXECUTE “SING"

40 EXECUTE "ANADCH1“

50 EXECUTE "ANARFULL"

60 EXECUTE "ANAODATA"
70 WRITEIOD B,0;7.E+7

80 WRITEID 8,%1;~3

90 WRITEID 8,2;-10

100 WRITEIO 8,3;-50

110 WRITEIQ 8,4;6.898E+7
120 WRITEIO 8,5;7.002E+7
130 EXECUTE "OUTPCFIL?"

Added Waveform Analysis Commands 3-17



140 PRINT "Const Loss:";READIO(8,1);" [daBl"
150 END
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OUTPRESR?
Analyzes the ripple of a resonator which has the characteristics shown in Figure 3-7.
Syntax

QUTPRESR?

This command is query only.

Query Response
Loy Jrs Za, fa’ Rplb Rplz, Rplg

Spacitisd Range

'\ Rplt

Figure 3-6. OUTPRESR?
Description

When the OUTPRESR? command is issued, the HP 8751A searches for the 0° phase point
from the left end of the specified range. The HP 8751A regards the first found point as the
resonant point and the second found point as the anti-resonant point. Then, it searches for
and returns the following parameters by the HP-1B:

w Z, and f; are the gain and stimulus value of the resonant point.

w Z, and f, are the gain and stimulus value of the anti-resonant point.

a Rpl; is the maximum value of the difference between the local maximum and the adjacent
left-hand local minimum which are at left of the resonant point

s Rpl; is the maximum value of the difference between the local maximum and the maximum
value of the adjacent right-hand local minimum which are between the resonant and
antiresonant points.

# Rpl; is the maximum value of difference between the local maximum and the maximum
value of the adjacent left-hand local minimum which are at the right of the resonant point,
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Nota

& If there are three or more phase 0° points within the specified range, the HP 8751A returns
the values of first two points found.

# If there is only one phase 0° point, the HP 8751A regards the first found point as the
resonant point and returns the stimulus and amplitude values and returns a zero for the
anti-resonant parameter. ‘

® If there is no phase 0° point within the range, zeros will be returned for all parameters.

u If Z-conversion was made previously, the above values are returned as impedance values.

& This command is available only in the LOG MAG & Phase format. Therefore, the
ANAODATA and ANAOMEMO commands are ignored. If the format is not “LOG MAG & Phase,”
the HP 8751A will return zeros for all parameters.

Examplie
For the external controfler:

10 ASSIGN Q@Hp8751 TO 717
20 OUTPUT @Hp&T751;“LOGHP; CONVZTRA; CENS TOMHz,100kHz"
30 CALL Sweep("SING") ! (Refer to OUTPXFIL?)
40 OUTPUT @Hp8751;"ANABCHi;ANARFULL;ANADDATA“
50 OUTPUT @Hp8751;"OUTPRESR?"
60 ENTER @HpB?Si;Zr,Fr,Za,Fa,Rl,RQ,RB
70 PRINT "Rasonant:®:Zr;" [ohm],";Fr;" [Hz]"
80 PRINT " pnti-Resonant:";Za;" [ohm],";Fa;" [Hz]"
80 PRINT "Ripple L:";R1;"[dBI"
100 PRINT "Ripple M:";R2;"[dBI"
110 PRINT "Ripple R:";R3;"[dB]"
120 END

For Instrument BASIC:

10 ASSIGN OHp8751 TO 800

20 OUTPUT @Hp8751;"LOGHP;CONVZTRA"

30 QUTPUT @Hp8751;"CENS *;7.E+7,100000.

40 EXECUTE "SING"

50 EXECUTE "ANAOCH1"

60 EXECUTE “ANARFULL"

70 EXECUTE "ANAODATA"

80 EXECUTE "OUTPRESR?"

90 PRINT "Rescnant:";READIO(8,0);"[ohm],";READIO(8,1);" [Hz]"
100 PRINT "Anti-Resonant:";READIO(8,2);"[chm],";READIO(8,3);" [Hz]"
110 PRINT “Ripple L:";READIO(8,4);"[dB]" '

120 PRINT "“Ripple M:";READIO(8,5);"[dB]"

130 PRINT "Ripple R:";READIO(8,6);"[dB]"

140 END
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OUTPRESF?

Searches maximum local-maximum (f,} and minimum local-minimum ( fp) within specified
range, then, searches z; dB below points for both side from f, and z, dB above points for both
side from f,. The first point founded on the left-hand side of f, is f,;, and right-hand is f,». In
a similar way, f;, is first point found on the left-hand side of fp, and fp2 is right-hand point.
See Figure 3-7.

Syntax

OUTPRESF? z;, s

This command is query only.

Query Response
fs: fp: fsh f:2: fpb pr

Specified Range

CAGAL OV

Figure 3-7. GUTPRESF?

Example
For the external controller:

10 ASSIGN QHp8751 TO 717
20 QUTPUT @Hp8751;"LOGH; CENS 60.06MHz, 20kHz"
30 CALL Sweep("SING") ! (Refer to QUTPXFIL?)
40 OUTPUT 4Hp8751;"ANAOCHL ; ANARFULL ; ANAODATA"
50 OUTPUT @Hp8751;'"OUTPRESF? -3dB, 3dB"
60 ENTER QHp8751;Fs,Fp,Fsl1,Fs2,Fpl, Fp2
70 PRINT “Saries-Resonant:";Fs;"[Hz]"
' 80 PRINT "Parallel-Resonant:";Fp;"[Hz]"
90 END
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For Inétrument BASIC

10
20
30
40
50
60
70
80
90

ASSIGN @Hp8751 TO 800

OUTPUT @Hp8751;"LOGH"

OUTPUT @Hp8751;"CENS "7 E+T,100000.
EXECUTE "SIHG"

EXECUTE “ANADCH1"

EXECUTE “ANARFULL"

EXECUTE "ANAODATA"

WRITEIQ 8,0;-3

WRITEID 8,1;3

100 EXECUTE "OUTPRESF?"

110 PRINT nSaries-Resonant:" ;READIOD(8,0) ;" [Hz]
120 PRINT #parallel-Resonant:" ;READIO(8,1);" [Hz]
i3C END

3-22
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QUTPCERR?

Outputs the ceramic resonator parameters; G, fr, Ga, for ™0l1, TP, OIS

Syntax

OUTPCERR?
This command is query only.

Query Response

Gr; fr: Ga’ fa.; f‘sz T‘PI?;; T‘Pl.!r

e Gpacified Range ——————
@ias 1a}
® e [\
PaNALL rpiz TPla
N

1
|
i
|

® @

CASMOSOT

Descripticn

x G, is gain at the point on f.
w f. is resonant frequency.

® G, is gain at the point on f,.
n f, is anti-resonant frequency.

Figure 3-8. OUTPCERR?

m rpl; is the maximum ripple height in left side of resonant point.
® rply is the maximum ripple height between resonant and anti-resonant point.
@ rpl; is the maximum ripple height in right side of anti-resonant point

Description

When OUTPCERR? is sent, instrument performs followings:

1. Searches for the minimum peak in the analysis range, then returns its gain G, and

frequency f.

9. Searches for the maximum peak in the analysis range, then returns its gain G, and

frequency fs.

Added Waveform Analysis Commands 3-23



3. Sets the end point of the analysis range to f.

4. Searches the maximum height of the local maximum and the adjacent left-hand local
minimum within range, then outputs as rpl;.

5. Sets the start of the analysis range to f,, and the end of the analysis range to fe-

6. Searches the maximum height of the local maximum and the maximum value of the
adjacent right-hand local minimum which are between the resonant and anti resonant
points, then outputs as rpls.

7. Sets the start of the analysis range to f;, and the end of the analysis range to the frequency
that was initial setting.

8. Searches the maximum value of difference between the local maximum and the maximum
value of the adjacent left hand local minimum Whmh are at the right of the resonant point,
then outputs as rpls. :

Notes

This command is only a,vajié.ble when the following formats are selected;

# LOG MAG & Phase
2 LOG MAG & Delay
s LOG MAG

If another format is selected, the query returns 0.

If Z-conversion is selected, then the Z, instead of the G, a,nd the Z, instead of the G, are
teturned.

Where,
Zy Impedance at f;
Zy Impedance at f,

If QUTPCERR? could not find any ripples, the query returns 0.
This command can be invoked with the EXECUTE command of Instrument BASIC.

Example
For the external controller:

10 ASSIGN ¢Hp8751 TO 717

20 OUTPUT ©Hp8751;''LOGH; CONVZTRA; CENS 60.02MH=z,20kHz"
30 CALL Sweep(“SING") t (Refer to ODUTPIFIL?)

40 QUTPUT @Hp8751;"ANAOCHi;ANARFULL;ANADDATA"
50 QUTPUT @HpBTSi;"ﬂUTPCERR?"

60 ENTER QHpB?’Si;Zr,Fr,Za,Fa,Rl,RZ,RB

70 PRINT "Resonant:";2r;" [ohm],";Fr;"[Hz]"

80 PRINT “Anti~-Resonant:";Za;"[ohm},";Fa;"[Hz]"
90 PRINT "Ripple L:";R1;"[dB]"

100 PRINT "Ripple M:";R2;" fdaB]®

110 PRINT "Ripple R:";R3;"[dBI"

120 END
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For Instrument BASIC:

10 ASSIGN @Hp8751 TO 800

20 OUTPUT @QHp8751;"LOGM"

30 OUTPUT QHp8751i;"CENS e g, 002E+7,20000.

40 EXECUTE "SING"

50 EXECUTE "ANAOCH1"

60 EXECUTE "ANARFULL"

70 EFECUTE "ANAODDATAY

80 EXECUTE "OUTPCERR?Y

90 PRINT “Resonant:";READID(B,O);“[ohm],";READIO(S,i);"EHz}“
100 PRINT "Anti-Resonant:";READIO(8,2);"[ohm],";READIO(8,3);"[Hz]"
110 PRINT "Ripple L:";READIO(8,4);"[dBI"

120 PRINT "Ripple M:";READIO(8,5);"[dB}"

130 PRINT "Ripple R:":READID(8,6);"[dB]"

140 END
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Equivalent Circuit Analysis Commands

The following commands make an equivalent circuit analysis for the measurement data and
return the analysis result. The equivalent circuit analysis is made within the range specified
by the ANARANG command. Following commands are only available when the polar format and
impedance or admittance conversion is selected.

EQUCPARA?

Qutputs six-device equivalent circuit parameters of the crystal resonator; Co, Ci, Ly, Ri, Go,
Ry.

Syntax

EQUCPARA?

This command is query only.

Query Response
CD: CI: LI: Rl; GD; RO

Each term represents equivalent circuit as shown below:

Go
i1
| M
Co Ro
L+ C+ R
Figure 3-8. Six-Device Equivalent Circuit of Resonator
Descriptions

When EQUCPARA? is sent, instrument performs followings:
1. Obtains the admittance characteristic circle diagram.

2. Obtains the maximum conductance (Gmec)-

3. Obtains frequencies f; and fs (fi < f2) of two points where the conductance is half the
maximum conductance (Gmaz)-
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Calculate f, by f, = /F1 X f2.
Obtains susceptance By, at f,.
Calculate w, by w, = 2 x 7 X f,.

~ o Ov

. Assumes that the frequency at which the phase becomes §°" near the parallel rescnance
frequency is f,, and obtains its conductance G,.

Calculate w, by w, =2 x 7 x f,.

o

9. Assumes that the frequency at which the phase becomes 0°* near the series resonance
frequency is f,.

10. Calculates the constants using the above values and the following equations:

Q= f,{f = cf=2tB P—
;
b gfgi;_z = co?m
“=on.  Prgah
Com G = 6o~ T h e

¥ EQUCPARA? interpolates the 0° phase points even if it does not exist in measured data.

If the number of points between the maximum peak point (fsms.) and the minimum

peak point (fpmin) of the conductance is less than 10 points, EQUCPARA? approximates an
admittance circle. The circle approximation can be performed if there are 3 points for analyze.
You can specify how many points are used for circle approximation by using EQUM command
for reducing the analysis time. '

If EQUCPARA? fails a circle approximation, 0 will be return for all parameters.

If there are only 2 points for analysis, EQUCPARA?T returns four-device equivalent circuit
parameters. In this case, EQUCPARA? returns 0 for Gy and R,.

If there is only 1 point for analysis, EQUCPARA? returns O for all parameters.

EQUM value

Specifies how many points are used for an approximation of a circle for EQUCPARA? and
EQUCPARS? command. EQUCPARA? (or EQUCPARS?) thins the measured points out for the
specified points, then make circle approximation. When the EQUM parameter is set greater
than the number of points, EQUCPARA? uses all points for the circle approximation. Default

value is &.
value 2 to 801

Notes

‘This command is only available when the LOG MAG & Phase, or Polar format is selected. If
the other format is selected, 0 will be returned for query response.

This command can be invoked with the EXECUTE command of Instrument BASIC.
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Example

For the external controller:

10 QUTPUT 717;"POLAY Set to POLAR format.
100 DUTPUT 717;"EQUCPARATY Send the EQUCPARA? query to the HP 8751A.
110 ENTER 717;C0,C1,L1,R1,G0,R0O Receive the equivalent circuil parameters.
120 PRINT "CO=",C0,",Ci=",C1 Display the equivalent circuit parameter
130 PRINT "L1i=",L1,",R1=",R1 on the CRT.
140 PRINT "GOC=",GO0,",RO0=",RO
150 END
For Instrument BASIC:
10 OUTPUT 800;"POLA" Set to POLAR format.
20 EXECUTE "SING" Make a single sweep.
100 WRITEIO 8,04 Put the parameter of EQUM on a register.
101 ! You must put the command parameter on the register
i02 ! ' before you use the EXECUTE command.
110 EXECUTE “EQUM" Invoke the EGUM command.
111 ! The EXECUTE runs the command faster
112 ¢ than the OUTPUT statement
120 EXECUTE "EQUCPARA? Invoke the EQUCPARA? query.
130 CO=READIN(8,0) Read the first return value from the register.
© 131 ¢ HP 8751A returns the query response
321 to the register. 1
140 C1=READIO(8,1) -~ Read the second return value.
150 PRINT "C0=",C0,",Ci=",C1 Display the equivalent circuil parameters.
160 Li=READID(8,2) Read the third return value.
170 Ri=READIC(8,3) Read the fourth return value.

180 PRINT "Li=",L1,”,Ri=",R1 Display the lest of query response.
190 END
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EQUCPARS?

Outputs six-device equivalent circuit parameters of the crystal resonator; Cy, Cy, L, R;, f.,
® *
fa! f‘r: fI ,f:z ' GB: Rg.

Syntax

EQUCPARS?

Query Response
CD! CI: L!; Rl: f.u fa: ff‘t fI ’: f2*r Gﬁ} Rﬂ
*fi < fa |

For information about each parameter, refer to “EQUCPARAT".

Notes

This command is onl_{r available when the LOG MAG & Phase, or Polar format is selected. If
the other format is selected, 0 will be returned for query response,

This command can be invoked with the EXECUTE command of Instrument BASIC.
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EQUCO? value

Returns Cy of the equivalent circuit of the resonator at specified frequency.
Syntax

EQUCO? value [suﬁ?z]

Where,
value 5 to 5.0x10% (Hz)
suffiz HZ (KHZ, MHZ, GHZ are also available)

This command is query only.

Query Response
Co

Description

Cy is calculated by using the following e-qua.tion:

B
Co= -2
Ws
Where,
Bs Imaginary part on f,
w‘ 2 X T X f;
fe Frequency which is specified as command parameter

If Z-conversion is selected, O is calculated by using following equations:
-1

Co = B, x w,

Notes

This command is only available when LOG MAG & Phase or Polar format is selected. I
another format is selected, 0 will be returned. I the specified frequency is out of analysis
range, O will be returned. ' '

If B, is 0 when the Z-conversion is activated, EQUCO? returns 0.

This cemmand can be invoked with the EXECUTE command of Instrument BASIC.

Example
For the external controller:

100 OUTPUT 717;“EQUCO? 100MHZ" Query Co at 100 MHz.

110 ENTER T17;C0 Receive the returned Cj.
120 PRINT "CO=",CO Display Co on the CRT.
130 END

For Instrument BASIC:

100 WRITEID 8,0;1.E+8 Put the command parameter, 100 MHz, on the register.
110 EXECUTE "EQUCOT" Invoke the EQUCO? gquery.
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120 CO=READIO(8,0) Read a return value and enter to the variable CO.
130 PRINT "“CO=",CO Display Co on the CRT.
140 END
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EQUCPARAS4?

Makes a 4-device equivalent circuit analysis for the crystal resonator and returas equivalent
circuit constants (Cg, Cy, L1, Ry) and £, fa, f, {1, and fo.

Syntax
EQUCPARASA?

Query Response
Cﬂr CI: Llr Rh j;: fa: f‘r: fb f2

Description

The EQUCPARAS4? regards the following circuits as equivalent circuits:

Co

| —T—A

Ci L R
CADAEST:
Figure 3-10. Four-Device Equivalent Circuit tor Crystal Resonator
Where,
Co : Parallel capacity
Cy : Motional capacity
1 : Motional inductance
R, : Motional resistance

The EQUCPARAS4? command obtains the above constants in the following procedure:
1. Obtains the admittance characteristic circle diagram.

2. Obtains the susceptance (By,) and its frequency (f,) at the maximum conductance (Grmaz)
point.

3. Obtains frequencies f; and f2 (f; < f2) of two points where the conductance is half the
maximum conductance (Gmez)-
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4. Assumes that the frequency at which the phase becomes 0° near the parallel resonance
frequency is f,-

_ Assumes that the frequency at which the phase becomes 0° near the series resonance
frequency is f.

i

6. Calculates the constants using the above values and the following equations:

fr?
Cc J‘cum"fr2 XCI Qmi fs i
01 = 1 fz - fl
QR 27 f, R = 1
L — QRI ’ Gma:r:
YT oowf,

If there are no f, and f; points on the admittance chart, Cp is calculated using the following
equation:

B
Co= 21
2n f
Susceptance Gmax
2
fie ;
~
(Gmax, Bis
fs
\f a ]c r
L Cenductance
fa
CAGAEGS .
Figure 3-11. Admittance Characteristic Chart
Exampie

For the external controller:

10 ASSIGN @Hp8751 TO 717

50 QUTPUT GHp8751;"POLA; CONVYTRA; CENS 60.06MHz,20kHz"
30 CALL Sweep("SING") ! (Refer to OUTPXFIL?)

40 OUTPUT €Hp8751;"ANAOCH!; ANARFULL; ANADDATA"

50 OUTPUT @Hp87S1;"EQUCPARS4?"

60 ENTER ©Hp8751;C0,C1,L1,Rt

70 PRINT "CO:";CO;" C1:";C1

80 PRINT "Li:";L1;" R1:";Ri
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80

EED

For Instrument BASIC:

10
20
30
40
50
&0
70
80
20

ASSIGN @Hp8TS1 TD 800

ODUTPUT 4Hp8751;"POLA; CONVYTRA"

OUTPUT @Hp87S1;"CENS *;6.006E+7,20000.
EXECUTE "ANAOCH1"

EXECUTE "ANARFULL"

EXECUTE "ANAODATAM

EXECUTE "EQUCPARS4?"

PRINT "“CO=";READIO(8,0);",C1=";READIO0(8,1)
PRINT “L1=";READIC(8,2);",R1=";READIO(8,3)

100 END

3.34
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Calibration Sample Program

Introduction

This supplement describes a usage of sample program for measuring impedance or admittance
characteristics of crystal resonator by using a m-network circuit or an HP 41941A/B
impedance probe.

The sample program uses an Sy; 1-Port calibration method which measures three standards,
OPEN, SHORT, and LOAD. This compensates an error of a m-network circuit or an HP
41941A /B impedance probe and enables accurate measurement,

The sample program disk is available. Please order Sample Program Disk (HP Part Number
87510-87002), if you need.

Usage of Sample Program

The file name of sample programs contained in sample program disk are as follows:

PI_CAL calibrates r-network circuit using an Sy; 1-Port calibration method.
ZPROBE_CAL  calibrates HP 4194A/B impedance probe using an Sy; 1-Port calibration
method. .

Preparation

The following items are required to run this program.

@ Sample program disk (HP Part Number 87510-87002)
s Fixture and calibration standards (Select one of the selections listed below)
o r-network circuit, shorting bar, and a 50 € standard wrists
& HP 41941A/B impedance probe (calibration standards are furnished with HP 41941A/B)

If you own keyboard, it will be convenient to enter the values. If you have not, sample
program can be execute only using front panel keys of the HP 8751A.

Measurement Setup

You must set measurement settings before using the sample program.

1. Turn the HP 8751A ON.

9. Setup stimulus range and other settings to agree with your measurement settings.

3. Conmnect the m-network circuit or the impedance probe to the HP 8751A as shown in
Figure 4-1.
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HP B751A HP 87514
o O Occna o B Osoaa
Slogo afwsls oo o005
Sionn oo otod Sh60 oo oecd
SDO0 00 need gio00 oo noog
Siooo oo g Slomoo o oW
Sioo oo oo L 00
RFEouT R A é BFOUT R A B
e /— ¥ @Y R — 0000
= POWER — et b
$PUTTER N-BNC Adapter
P Network Circuit
HP 41941478
impedance Probe
T

Figure 4-1. Measurement Configuration

Executing the SAMPLE PROGRAM
4. Insert diskette into the disk drive.
5. Load program. Press _I

circuit, enter GET "ZPROBE_CAL" then press DBNFE or

ET. When you use a w-network

| Retum I

softkey from front-panel, or type RUN then press Return from

6. Run program. Press EM_IEM
keyboard.

7. Enter constants.

Pre-defined standard values are displayed on bottom half of the display.

GHY AsR log MAG L2 Al PEF 47, & QB

c*

mie

CHNTER 100 Wetx AN 80 KMa
CONSTARTS

OPEX f8 0§
OFEN  CO .33 oF
SHORT RO ¢ one
SMORT LD 0 nH
+.8an A2 30 anm
LOAD L9 S AR

MIDIFY 7 (Yeami, No=d, DEFALK. T=0)

>

Figure 4-2. Standard Value Setting Menu

If you use the default value, just press the or key. To change constants:
a. Type 1, the press x1 or Return to modify standard values.
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b. HP 8751A prompts for new standard value.
Enter new standard value by using numeric keys.

If you do not want to change the value, just press or for each standard.

After modification of standard values, HP 8751A asks you saving new data to file. If you
want to save modified data, press or key. Saved data is used as iefauit when
you run program next tome. If you want to use pre-defined data, purge files of “PI_DATA”
in a case of “PI_CAL”, or “Z_DAT” in a case of “ZPROBE_CAL” from disk.

8. Connect Standards and measure.

OPEN Connect nothing {r-network) or OS calibration standard (impedance
probe), then press OPEN . When completed, double parentheses enclose the
OPEN softkey label.

SHORT Connect a short bar (r-network) or 0 ohm calibration standard (impedance
probe), then press SHORT.

LOAD(50 ©)  Connect a 50 £ standard (both), then press :LdAD" When completed,
double parentheses enclose the LOAD. softkey label.
To abort calibration, press CALBRE%K The program will be terminated.
9. Complete measuring standards.
Press DONE: 3 TERM CAL to complete calibration.

Message, "COMPUTING CAL COEFFICIENTS" will be displayed while the HP 8751A is
calculating the calibration coefficients. After computation, calibration is completed with
message and the HP 8751A gets ready for measurement, and then, the sample program is
terminated.

Measurement

After running the sample program, the HP 8751A is calibrated and you can measure the
crystal resonator. This section discusses how to measure the crystal resonator’s impedance
and admittance characteristics using the HP 8751A gain-phase analyzer.

Using the 7-Network Circuit

Use the impedance conversion function of the HP 8751A when using the m-network circuit.

To see the characteristics of a crystal resonator in impedance format, press (MEAS

To see the characteristics of a crystal resonator in admittance format, press
COHVERSION Y¥: Trans.

Using the Impedance Probe

When you use the HP41941A/B impedance probe, conversion function is not necessary.
Because the result is already display by impedance. If want to read the value by marker
directly, the HP 8751A must be set to the (FORMAT) LIN MAG format.

Calibration Sample Program - 4-3



To see the characteristics of a crystal resonator in impedance format, press
LOG MAG.

To see the characteristics of a crystal resonator in admittance format, press
LOG MAG, and CONVERSION 1/S.

Actual Data for Standard

This section describes about the standard values used in the sample program.

r-Network Circuit

Figure 4-3 shows a standard model for standards of n-network circuit.

OPEN = Co

Yy W T i SHORT _ iy
! : LOAD - ﬁo + Ho(kf»-ﬁ L

.....................................

f : Measurement Freguency

oo -
Figure 4-3. Equivalent Circuit of Standards

In the sample program, the default standard values are as follows:

Table 4-1. Default Vaiues of the Standard for n-Network Circuit

Standard Value

Parameter
OPEN | SHORT | LOAD
Co 0.1 pF — e
By R 1 u 50 1
L — 2 nH 8 nH
fe — 1.2 GHz |1.2 GHz

impedance Probe

The reference values for the standard for HP 41941A/B iﬁapedance probe are given on the HP
41941A/B Operation Note. The sample program uses this data for the default values.
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Sample Program List

PI_CAL
10 !****#******#*************#******#*#**************
20 %
30 i+ FILE: PI_CAL
40 1% DESCRIPTION: PI NETWORK FIXTURE CALIBRATIDN
50 = PROGRAM
60 'x AUTHOR: MOTOHIRD KAMEDA,YHP
70 '+ CREATED: THU NOV 7 198%1
80 '% MODIFIED: WED FEB 10 1893
90 '+ PRODUCT: HP875104A
100 '+ REVISICH: 1.01
110 =%
120 t= (c) Copyright 1992, 1993, Hewlett-Packard Co,
130 != 411 right reserved.
140 1*
180 1=

160 t* Customer shall have the personal, non-

170 t% transferable rights to use, copy or modify
180 '* this SAMPLE PROGRAM for Customer’s internal
190 !* operations. Customer shall use the SAMPLE
200 !'% PROGRAM solely and exclusively for its own
210 i* purpese and shall not license, laase, market
220 1% or distribute the SAMPLE PROGRAM or modification
230 !'#* or any part thereof.

240 !+

250 1+ HP shall not be liable for the quality,

260 !'# performance or behavior of the SAMPLE PROGRAN.
270 '% HP especially disclaims that the operation of
280 1% the SAMPLE PROGRAM shall be uninterrupted or
290 1% error free. This SAMPLE PROGRAM is provided
300 % AS IS.

310 !=*

320 t* HP DISCLAIMS THE IMPLIED WARRANTIES OF

330 1% MARCHANTABILITY AND FITNESS FOR A PARTICULAR
340 !'x PURPOSE.

350 =

360 !%* HP shall not be liable for any infringement
370 1% of any patent, trademark, copyright or other
380 % proprietary rights by the SAMPLE PRUOGRAM or
290 !% its use. HP does not warrant that the SAMPLE
400 '+ PROGRAM is free from infringements oI such
410 1% rights of third parties. However, HP will not
420 '+ knowingly infringe or deliver a software that
430 !* infringes the patent, trademark, copyright or
440 !'% other proprietary right of a third party.

450 1%

460 E**#*#*#*t*****##*##***#***#**********##***#*#****
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470 !

480 rrirprnrbLaLELLALLY

490 't MAIN ROUTINE !

ISR ERRE R RN R DA RE

510 Main_pi:!

520 ¢

530 ! DECLARATIONS

540 !

550 INTEGER Yes_pi,No_pi,Ans_pi

560 Yes_pi=1

570 No_pi=0

580  INTEGER Open_pi,Short_pi,Load._pi

530 Open_pi=1

600 Short_pi=2

610 Load_pi=3

620 Maxstd_ pi=3

630  INTEGER RO_pi,CO.pi,LO_pi,Fec.pi

640 RO_pi=t

650 CO_pi=2

660 LO_pi=3

670 Fc_pi=4

680 Maxele_pi=4

690  INTEGER Real_pi,Imag_pi

700 Real_pi=1

710 Imag. pi=2

720 !

730 !

740 !

750 1 1/0

760 Isc_pi=8 ! SELECT CODE
770 ASSIGE ©Hp87510_pi TO 800 ! ASCII I/0
780 ASSIGN @HpS87510b_pi TO 800;FURMAT OFF ! BINARY I/0
750 t DATA BUCK-UP FILE

800 File_pi$="PI_DATA"

810 ! NUMBER OF POINTS (NOP)

820 INTEGER Nop.pi )

830 ¢ FREQUENCY (801 IS MAXIMUM OF NOP)

840 DIM Freq.pi(1:801)

850 i ACTUAL COMPLEX DATA (POINT, Real OR Imag)
860 DIM Actopen_ pi(1:801,1:2)

870 DI¥ Actshort.pi(1:801,1:2)

B8O DIM Actload pi(1:801,1:2)

890 ! EQUIVALENT CIRCUIT CONSTANTS

900 REAL Const.pi(1:3,1:4) ! (STD TYPE,L C R Fc)
910 !

920 ' BEGIN EXECUTION

830 !

940 GOSUB Setup_pi

980 GOSUB Ckt_const.pi

860 H

870 GOSUB Meas_pi
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980

990

1000
1010
1020
1030
1040
1080
1080
1070
1080
1020
1100
1110
1120
1130
1140
1150
1160
1170
1180
1190
1200
1210
1220
1230
1240
1250
1260
1270
1280
12380
1300
1310
1320
1330
1340
13560
1360
1370
1380
1350
1400
1410
1420
1430
1440
1450
1460

1470

1480

GOSUB Calc_pi

DISP “*CAL DONE."
GOSUB Quit.pi

Main_end_pi:!
STOP

........................

Setup.pi:!
OUTPUT @Hp87510_pi;"DISAHIHB" ! HALF BASIC

DISP "WAIT A HINUTE."
!

! SETTING INSTRUMENTS
1

QUTPUT @Hp87510_pi;"HOLD" ! TRIGGER HOLD

OUTPUT @Hp87510_pi;"FORM3" ! DATA FORMAT
OUTPUT @Hp87510_pi;"BEEPDONE OFF" ! BEEP
!

! GET NUMBER OF POINTS
1

OFF

JUTPUT @Hp87510.pi;"POIN?" ! NUMBER OF POINTS

ENTER @Hp87510_pi;Nop.pi !
i

! GET FREQUENCY DATA

] .
QUTPUT @Hp87510.pi;"OUTPSTIN?"

ENTER @Hp87510_pi USING “%,8A";A_pi$ ! HEADER

FOR I_pi=1 TO Nop_pi

ENTER QHp87510b_pi;Freq_pi(I_pi) ! BINARY 1/0
NEXT I.pi
ENTER QHp87510_pi USING "%,A";B.pi$ ! LFEOI

Setup_end_pi:!
RETUR

....................................

------------------------------------

Ckt_const_pi:!

!
!
!

DEFAULT CONSTANTS SETTING
GOSUB Init.const_pi
LOOP

Modify_pi=No_pi
LogP
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1490
1500
1510
1520
1530
1540
1550
1560
1570
1580
1590
1600
1610
1620
1630

1640
1650
1660
1670
1680
1690
1700
1710
1720
1730
1740
1750
1760
1770
1780
1780
1800
1810
1820
1830

1840
1850
1860
1870
1880
1890
1900
1910
1920
1930
1940
1850
1960
1970
1980
1990

t DISPLAY CONSTANTS

PRINT "CONSTANTS"

PRIH’I‘ e

PRINT "OPEN CO",Const_pi(Open_pi,CO_pi);"pF"
PRINT "SHORT RO",Const_pi(Short_pi,RO_pi);"Chm"
PRINT "SHORT LO",Const_pi{Short_pi,LO_pi);"nH"
PRINT "LOAD RO",Const_pi{Load_pi,RO_pi);"Ohm"
PRINT "LOAD LO",Const_pi(Load_pi,LO_pi);“nH"

! CONFIRM

Ans_pi=No_ pi
INPUT "MODIFY ? (Yes=1,No=0,DEFAULT=0)",Ans_pi
EXIT IF Ans_piYes_pi
]
! MODIFY
1
Modify_pi=Yes_pi
i

. INPUT “OPEN CO (pF)",Const_pi(Open_pi,CO_pi)
!
INPUT “SHORT RO (Ohm)",Const_pi(Short_pi,RO,pi)
INPUT “SHORT LO (nH)",Const_pi(Short_pi,LO_pi)
]
INPUT "LOAD RO (Ohm)",Const_pi(Load_pi,RO_pi)
INPUT "LOAD LO (nH)",Const_pi(Lload_pi,LO_pi)
!

END LOOP
RE-SAVE BACK-UP DATA FILE
IF Modify_pi THEN GOSUB Backup.pi

UNIT CONVERSIONW

1

! pF «=> F

Const_pi(Open_pi,CO_pi)=Const_pi(Open_pi,CO.pi)*1.E-12
! nH{ --> H

. Const_pi(Short_pi,L0_pi)=Const_pi(Short_pi,LO_pi)*1.E-9

Const_pi(Load_pi,LO_pi)=Const_pi{Load_ pi,LO.pi)*1.E-9

! NORMALIZE BY CHARACTERISTIC IMPEDANCE

REAL ZO_pi !
QUTPUT €Hp87510_pi;"SETZ?" ! CHARACTERISTIC
ENTER GHpB87510_pi;Z0.pi 1 IMPEDANCE

i
Const_pi(ﬂpan_pi,CO“pi)=Const¢pi(0pen_pi,Co»pi)*zo_pi
Const_pi(Short_pi,R0_pi)=Const_pi(Short_pi,RO.pi)/Z0.pi
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2000
2010
2020
2030
2040
2050
2060
2070
2080
2080
2100
2110
2120
2130
2140
2150
2160
2170
2180
2180
2200
2210
2220
2230
2240
2250
2260
2270
2280
2290
2300
2310
2320
2330
2340
2350
2360
2370

2380 ¢

2390
2400
2410
2420
2430
2440
2450
2460
2470
2480
2430
2500

Const_pi(Short_pi,LO_pi)=Const_pi(Shert_pi,LO_pi)/Z0_pi
Const_pi(Load‘pi,RO_pi)ﬂConst_pi(Load_pi,RO“pi}/ZO_pi
Const_pi(Load_pi,LO_pi)=Const,pi(Load_pi,Loﬂpi)/ZO_pi
1]

!

RETURKN

t

RSN RN R IR RN R R RN R AR R R R RN R R R R R A RS

11 GET CONSTANTS FROM BACK-UP DATA FILE !!

Init_const_pi:!
ON ERROR GOTO Camnot_open_pi
1
! FROM BACK-UP DATA FILE
i

ASSIGN @File_pi TO File_pi$ ! FILE OPEN

ENTER @File_pi;Const_pi{*) ! GET DATA
ASSIGN @¢File_pi TO = ! FILE CLOSE
OFF ERROR

GOTD Getdata_end_pi
Cannot_open_pi: !

; :
! DEFAULT CONSTANTS WHEN CAN’T OPEN DATA FILE
!
OFF ERROR .
Const_pi(Open.pi,C0_pil)=.1 ! pF
1
Const_pi(Short_pi,RO_pi)=1.E-6 ! Dhm
Const_pi(Short_pi,LO_pi)=2. ! o
Const_pi(Short_pi,Fc_pi)=1.2E+9 ! Hz
1
Const_pi(load.pi,R0O_pi)=50. ! Ohm
Const_pi{Load. pi,LO_pi)=8. ! nH
Const_pi(Load_pi,Fe_pi)=1.2E+9 ! Hz
Getdata_end pi: !
RETURN
!
SRR RN R R RN R R SRR RS

Backup_pi:!
Ans_pi=Yes_pi

INPUT "SAVE THOSE DATA 7 (Yes=1,No=0,DEFAULT=1)",Ans_pi

IF Ans pi=No_pi THEN RETURN

!
ON ERROR GOSUB Creatfile_pi

ASSIGN @File_pi TO File_pi% ¢ OPEN FILE
OFF ERROR

{
ON ERROR GOTO Create_err.pi

OUTPUT @File_pi;Const_pi(*) ! WRITE DATA
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2510
2520
2530
2540
2550
2560
2570
2580
2590
2600
2610
2620
2630
2640
2650
2660
2670
2680
2690
2700
2710
2720
2730
2740
2750
2760
2770
2780
2790
2800
2810
2820
2830
2840
2850
2860
2870
2880
2890
2900
2910
2920
2930
2940
2850
29860
2970
2980
2820
3000
3010

QUTPUT @File_pi;END

ASSIGN QFile.pi TO =

GFF ERROR

GOTO Backup.end_pi
Create_err_pi: !

OFF ERROR

PRINT “CAN’T CREATE BACK-UP DATA FILE."
Backup.end_pi: !
RETURN

1
.

Creatfile_pi:!

t REAL IS 8 BYTES

! CLOSE FILE

CREATE BDAT File_pi$,Maxstd_pi*Maxele pi,8
RETURN

i
:

INEEREIEREEEANE]

-----

..........

it MEASURE !!

IEEREEERERNEEEE

......

.........

Meas_pi:!

INTEGER True_.pi,False_pi
True_pi=i
False_pi=0

INTEGER Open_done.pi,Short_done_pi,Load_done.pi
Open_done_pi=False_pi
Short_done_pi=False pi
Load _done_pi=False_pi

t DISPLAY USER SOFT-KEY

OFF KEY

QUTPUT QHp87510.pi;"KEY 44"
QUTPUT ©Hp8751i0_pi;"KEY O
QUTPUT QHp87510_pi;"KEY 7"

!

MEASUREMENT BEGINS

OUTPUT QHp87510_pi;"CALIS111" t BEGIK CALIBRATION
Meas_begin_pi: ! ‘

i
H
!

SETTING USER SOFT-KEY

IF Open_done_pi THEN

ON KEY 1 LABEL * ((OPEN))"
ELSE

ON KEY 1 LABEL * OPEN "
END IF
e
IF Short_done_pi THEN

ON KEY 2 LABEL " ((SHORT))"
ELSE

ON KEY 2 LABEL "  SHORT "
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T

3020
3030
3040
3050
3060
3070
3080
3080
3100
3110
3120
3130
3140
3150
3160
3170
3180
3190
3200
3210
3220
3230
3240
3250
3260
3270
3280
3280
3300
3310
3320
3330
3340
3350
3380
3370
3380
3390
3400
3410
3420
3430
3440
3450
3460
3470
3480
3430
3800
3510
3820

1
H
i
i

END IF
£
IF Load_done_pi THEN

ON KEY 3 LABEL " ((LOAD))" GOTO Meas_load_pi
ELSE

ON KEY 3 LABEL “ LOAD " GOTO Meas_load_pi
END IF

ON KEY 5 LABEL " CAL BREAK" GOSUB Break._pi
t

411 _done_pi=0Open_done_pi*Short_done_pixload_done_pi
IF All_done_pi THEN

ON KEY 8 LABEL " DONE:3 TERM CAL" GOTO Meas_end.pi
DISP “PRESS ’'DONE’ IF FINISHED WITH CAL."
ELSE
OFF KEY 8
DISP "CONNECT STD THEN PRESS KEY TO MEASURE."
END IF
1
GOTO 3210 ! WAITING SOFT-KEY INPUT

MEASURE OPEN STANDARD !!

Heas_open_pi: !

DISP "WAIT--MEASURING CAL STARDARD."
Open.done_pi=False_pi { RESET FLAG

GOSUB Setsrg.pi

ON INTR Isc_pi GOTO Cal_done_l.pi

ENABLE INTR Isc.pi;2

OUTPUT @Hp87510.pi;"CLASS11A" ! MEASURE

GOTO 3320 ! WAITING CAL-DONE INTRRUPT

Cal_done_1.pi: !

GOSUB Resetsrq.pi
Open_done_pi=True_pi ! SET FLAG
BEEP 500,.2

GOTO Meas_begin.pi

MEASURE SHORT STANDARD

Meas_short pi: !

DISP "WAIT--MEASURING CAL STAKDARD."
Short_dene_pi=False_pi ! RESET FLAG

GOSUB Setsrq.pi

ON INTR Isc.pi GUTO Cal_done 2 pi

ENABLE INTR Isc_pi;2

QUTPUT QHp87S510_pi;"CLASS11B" ! MEASURE

GOTO 3480 ! WAITING CAL-DORE INTRRUPT

Cal_done_2_pi: !

GOSUB Resetsrq._pi
Short_done_pi=True_pi ! SET FLAG
BEEP 500,.2
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3530 GOTO Meas_ begin_pi

3540 !

3550 ! MEASURE LOAD STANDARD

3860 !

3570 Meas load_pi: !

3580 DISP "WAIT--MEASURING CAL STANDARD."
3590 Load_done_pi=False_pi . ! RESET FLAG
3600 GOSUB Setsrq.pi

3610 ON INTR Isc.pi GOTO Cal._done_ 3_pi
3620 ENABLE INTR Isc_pi;2

3630 OUTPUT @Hp87510_pi;"CLASS11C" ! MEASURE
3640 GUTO 3640 i WAITING CAL-DONE INTRRUPT
3650 Cal_done_3_pi: !

3660 GOSUB Resetsrq.pi

3670 Load_done_pi=True pi i SET FLAG
3680 BEEP 500,.2

3690 GOTD Meas begin.pi

3700

3710 ! CAL BREAK

3720 !

3730 Break_pi: !

3740 DISP "CAL BREAK."

3750 GOSUB Quit_pi

3760 STOP

3770 !

3780 Meas_end_pi:!

3790 OFF KEY

3800 RETURN

3810 !

3820 P reenraRaatniALLl

3830 !1 CALCULATIOR !t

3840 trredrritrlaIEEIL Y

3850 Calc_pi:!
3860 DISP "COMPUTING CAL COEFFICIERTS."
3870 REAL Re_pi,Im_pi.Amp_pi

3880 t

3890 ! CALCULATE ACTUAL DATA

3900 !

3910 ! S21A=2Ya/(1+2Ya)

3320 !

3830 ! )

3840 ! ACTUAL OPEN DATA

3950 !

3960 FOR I.pi=1 TO Nop.pi

3970 Re_pi=0.

3980 Im_pi=(-1./(2.*PI*Freq.pi(I_pi)*Const_pi(0Open_pi,CO.pi)))
3990 Amp_pi=(Re.pi+2.) 2+Im pi~2

4000 Actopen_pi(I_pi,Real pi)=2.#(Re_pi+2.)/Amp_pi
4010 Actopen_ pi(I _pi,Imag pi)=-2.%Im_pi/Amp_pi
4020 NEXT I_pi .

4030 !
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4040
4050
4060
4070

4080
4090
4100
4110
4120
4130
4140
4150
4160
4170

4180
4190
4200
4210
4220
4230
4240
4250
4260
4270
4280
4230
4300
4310
4320
4330

4340
4350
4360
4370
4380
4380
4400
4410
4420

4430
4440
4450
4460
4470
4480
4490
4500

H
!
H

1
:
]

ACTUAL SHORT DATA

FOR I_pi=1 TD Nop_pi

Re_pi=Const_pi{Short_pi,RO_pi)*{1i.+(Freq_pi(I_pil)/
Const_pi(Short_pi,Fc_pi))~2)
Im_pi=2.*PI*Freq_pi{I_pi)*Const_pi(Shert_pi,LO_pi)

i
H
1
]

FOR I_pi=t TO Nop_pi

Amp_pi=(Re_pi+2.) 2+Im_pi~2

Actshort_pi(I_pi,Real_pi)=2.%(Re_pi+2.)/Amp.pi
Actshort_pi(I_pi,Imag.pi)=-2.%Im.pi/Amp_pi
NEXT I_pi

ACTUAL LDAD DATA

{ ACTUAL DATA FOR LOAD

Re_pi=Const_pi(Load_pi,RO_pi)*(1.+{Freq_pi(I_pi)/
Const_pi(Load_pi,Fc_pi))}~2)
Im_ pi=2.*PI*Freq_pi(I_pi)*Const_pi(load._pi,LO_pi)

Amp“pia(ﬂe__pi'i'z . ) “2+Im_pi‘2

Actload_pi(I_pi,Real_pi)=2.%(Re_pi+2.)/Amp_pi
Actload_pi(I_pi,Imag pi)=-2.*Im_pi/Amp_pi
NEXT I_pi

SEND ACTUAL DATA

Head_pi$="#6"2IVAL$ (16*Nop_pi,10)

SEND OPEN DATA

OUTPUT @HpB7510_pi;"INPUOPEA ";
QUTPUT QHp87510_pi;Head_pi$;
FOR I_pi=1 TO Kop.pi

! MAKE HEADER

OUTPUT @Hp87510b.pi;Actopen_pi(I_pi,Real_pi),
Actopen_pi(I_pi,Imag_pi); ’

NEXT I_pi
OUTPUT QHp87510_pi;"",END

SEND SHORT DATA

OUTPUT @Hp87510_pi;"INPUSHOA “; ! SHORT DATA

OUTPUT @Hp87510_pi;Head_pi$;
FOR I_pi=1 TO Nop_pi

OUTPUT ¢Hp87510b_pi;Actshort_pi(I_.pi,Real_pi),
Actshort_pi(I_pi,Imag._pi);

NEXT I_pi
OUTPUT @Hp87510_pi;"",END

SEND LOAD DATA

OUTPUT QHp87510_pi;"INPULOAA "; ! LOAD DATA

OUTPUT @Hp87510_pi;Head pi$;
FOR I_pi=t TO Nep_pi
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4510 QUTPUT @HpS?SiOb,pi;Actload,pi(I_pi,Real_pi),
Actload. pi{I_pi,Imag_pi};

4520 NEXT I_pi

4530 QUTPUT QHp87510_pi;"" ,END
4540 ¢

4550 ! CALCULATE COEFFICIENTS
4560 !

4570 DUTPUT QHp87510_pi;"INPUD"
4580 !

4590 Calc_end _pi:!

4600 RETURN

4610 !

4620 tirriatrIbELILeEILLEld

4630 !! EXIT PROCEDURE !!

4640 trrrrIILLILIEAERIIIELY

4650 Quit_pi:!

4660 OFF KEY

4870 '  OUTPUT @Hp87510;"*CLS"
4680 !  OUTPUT @Hp87510;"ESKNB O
4690 !  OUTPUT @Hp87510;"*SRE O
4700 QUTPUT ©HpB87510_pi;"FORM4"
4710 ' OUTPUT QHp87510;"CONT"
4720 !  QUTPUT @©Hp87510_pi;"BEEPDONE ON"
4730 ! OUTPUT @Hp87510_pi;";DISABASS"
4740 BEEP 500, .2

4750 RETURN

4760 trEtrlIlEERLELEY

4770 1! SET SRQ 1!
4780 trEETLILLRLNE
4790 Setsrq.pi:!

4800 QUTPUT @Hp87510_pi;"#CLS" ! SETTING CAL-DONE INTR
4810 OUTPUT @Hp87510_pi;"ESNB 1"

4820 QUTPUT @Hp87510_pi;"*SRE 4"

4830 RETURN

4840 !

4850 Resetsrq_pi:!

4860 QUTPUT @Hp87510_pi;"*CLS"

4870 OUTPUT @QHp87510_pi;"ESNB 0"

4880 QUTPUT QHp87510_pi;"*SRE O

4890 RETURN

4300 !

4910 11rEILEIIILILIIELEIIRLINIA LI Rl
4920 END
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ZPROBE_CAL

10C
20
30
40
50
60
70
80
a0
100
110
120
130
140
150
160
170
180
180
200
210
220
230
240
250
260
270
280
290
300
3190
320
330
340
350
360
370
380
380
400
430
420
430
440
450
460
470
480
430

o s ko ko o ook ook e sk ok ok ok o o S oK 0 K K ROR ok R R Rk KR K

Lk

i FILE: ZPROBE _.CAL
1+ DESCRIPTION: IMPEDANCE PROBE CALIBRATICN

%

FROGRAM

= AUTHER: MOTOHIRO KAMEDA,YHP
'x CREATED: MON NOV 28 1991

' MODIFIED: WED DEC 4 1991

t% PRODUCT: HP8T5104

f%
lx
%
tx
b
$ %
by
!k
b
E
!
]
U
tx
F
1%
Uk
tx
i 3
fx
bk
1%
LR
S
ok
I%
L%
tk
1%
lx
E
Uk
tx
£
i
s

REVISION: 1.0

(c) Copyright 1992, Hewlett-Packard Co,
All right reserved.

Customer shall have the personal, non-
transferable rights to use, copy or modify

this SAMPLE PROGRAM for Customere’s internmal
operations. Customer shall use the SAMPLE
PROGRAK solely and exclusively for its owmn
purpose and shall not license, lease, market

or distribute the SAMPLE PROGRAM or modification
or any part thereof.

HP shall not be liable for the quality,
performance or behavior of the SAMPLE PRUGRAM.
HP especially disclaims that the operation of
the SAMPLE PROGRAM shall be uninterrupted or
error free. This SAMPLE PROGRAM is provided
AS I8,

HP DISCLAIMS THE IMPLIED WARRANTIES OF
MARCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE.

HP shall not be liable for any infringement
of any patent, trademark, copyright or other
proprietary rights by the SAMPLE PROGRAM or
its use. HP does not warrant that the SAMPLE
PROGRAM. is free from infringements or such
rights of third parties. However, HP will not
knowingly infringe or deliver a software that
infringes the patent, trademark, copyright or
other proprietary right of a third party.

§ oo ook e sk ook ook o ek R K o R sk o R kR Rk R ok kR

+ .

£

------------------

MAIN ROUTINE !!
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500

....................

£10 Main:!

520 ¢

530 ! DECLARATIONS

540 !

550 INTEGER Yes,No,Ans

5680 Yas=1

570 No=0

580 INTEGER Open,Shert,Load

530 Gpen=1

600 Short=2

610 Load=3

620 Maxstd=3

630 INTEGER RO,CO,LO,Fc

640 RO=1

650 Co=2

660 LO=3

670 GO=4

680 Maxele=4

690  INTEGER Real,Imag

700 Real=1

710 Imag=2

720 1

730 !

740 H

750 1 I/0

760 Isc=8 : ! SELECT CODE
770 ASSIGN ©Hp87510 TU 80 t ASCII I/O
780 ASSIGN @QHp8TS510b TO 800;FORHAT OFF ! BINARY 1/0
790 ! DATA BUCK-UP FILE

800 File$="Z_DAT"

810 ¢ NUMBER OF POINTS (NOP)

820 INTEGER Nop

830 ! FREQUENCY (801 IS MAXIMUM OF NOP)

840 DIM Freq(1:801)

850 1\ ACTUAL COMPLEX DATA (POINT, Real OR Imag)
860 DIM Actopen(1:801,1:2)

870 DIM Actshort(1:801,1:2)

880 DIM Actload(1:801,1:2)

890 ! EQUIVALENT CIRCUIT CONSTANTS

800 REAL Comst(1:3,1:4) ! (STD TYPE,LCR F¢)
910 ¢

920 ! BEGIN EXECUTION

930 !

940 GOSUB Setup

850 GOSUR Ckt_const

260 !

970 GOSUB Meas

980 GOSUB Calc

930 '

1000 DISP "CAL DONE."
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1010
1020
1030
1040
1050
1060
1070
1080
1030
1100
1110
1120
1130
1140
1150
1160
1170
ii80
1130
1200
1210
1220
1230
1240
1250
1260
1270
1280
1280
1300
1310
1320
1330
1340
1350
1380
1370
1380
1320
1400
1410
1420
1430
1440
1450
1460
1470
1480
1490

1500

1510

GOSUB

Quit

Main_end:!
STOP

........................

SET UP INSTRUMENT ¢!

PRIV RSPt ey v et

........................

Setup:!

'

QUTPUT eHp87510;"DISAHIHB"

DISP "WAIT A MINUTE."

H

! SETTING INSTRUMENTS

! HALF BASIC

QUTPUT Q@Hp87510;"HOLD" ! TRIGGER HOLD
OQUTPUT @Hp87510;"FORM3" | DATA FORMAT
CUTPUT QHp8TE10;"BEEPDONE OFF" ! BEEP OFF
1

! GET

ENTER
!
! GET
t

OUTPUT @QHp8BTS10;"QUTPSTIM?Y
ENTER QKp87510 USING ",84";A$

NUMBER OF POINTS

@Hp87510;Nop

FREQUENCY DATA

FOR I=1 TO Nop

ENTER QHp87510b;Freq(I)

REXT I

ENTER QHp87510 USING "% ,A";B$
!

Setup_end:!
RETURN

IR RN NN E NN

....................................

LB
.2

EQUIVALENT CIRCUIT CONSTANTS

11
-

 EEE R N N R NN R NN

....................................

Ckt_.const:!

!
§

!
$

DEFAULT CORSTANTS SETTING

GOSUB

LoopP

Modif
Loop
!
!
i

Init_const

y=No

DISPLAY CONSTANTS

OUTPUT Q2Hp8TS10;"POINTY ¢ NUMBER OF POINTS

! HEADER
! BINARY I/0

! LFTEDY
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1520 PRINT "CONSTANTS"

1630 PRINT "¢

1540 PRIRT "OPEN GO“,Const(Dpen,GO};“S”
1550 PRINT "OPEN ¢€O",Const{Open,C0);"pF"
1560 PRINT "SHORT ROY,Comst{Short,RO);"Chm"
1570 PRINT “SHORT LO",Const(Short,LO);"nH"
1680 PRINT “LOAD RO",Const(Load,RQ);"Chm"
1580 PRINT "LOAD LO",Const(Load,LO};"nH"
1600 !

1610 t CONFIRM

1620 1

1630 Ans=No

1640 I¥PUT “MODIFY 7 (Yes=1,No=O,DEFAULT=O)",Ans
1650 EXIT IF AnsYes

1860 ¢

1870 ¢ MODIFY

1680 1

1690 Modify=Yes

1700 H

1710 INPUT "(QPEHN GO (S)“,Const(ﬂpen,GO)
1720 INPUT "OPEN CO (pF)",Const{Open,CO)
1730 !

1740 INPUT “SHORT RO (ma)",Const(Short,RO)
1750 INPUT “SHORT LO (nH)",Const(Short,LO)
1760 !

1770 INPUT "LOAD RO (Qhm)",Const(Load,R0)
1780 INPUT YLOAD LO (nH)",Const(Load,LO)
1790 i

1800 END LOOP

1810 !

1820 t RE-SAVE BACK-UP DATA FILE

1830 !

1840 IF Modify THEN GOSUB Backup

1850 !

1860 ! UNIT CONVERSION

1870 {

1880 ! pF ==> F

1890 Const(Open,C0)=Const (Open,CO)*1.E-12
1900 ' n§ ~--> H

1910 Const (Short,L0)=Const (Short,L0O)*1 .E-9
1920 Const(Load,L0)=Const{Load,L0)#1.E~-9

1930 !

1940 Ckt_ccnst_end:!

1950 RETURN

1960 !

1970 !!!!iii!!!f?!!!!!!!!!!!!E!i!!fi!!ff!!!!!i!!!
1980 i! GET CONSTANTS FROM BACK-UP DATA FILE 1!
1990 !Ei!!!!!i!!!!!i!!!?!!!!!!!!i!!!f!!!!!!i!!!%!
2000 Init_const:!

2010 ON ERROR GOTO Cannot._opsen

2020 1
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2030
2040
2050
2060
2070
2080
2080
2100
2110
2120
2130
2140
2150
2160
2170
2180
2180
2200
2210
2220
2230
2240
2250
2260
2270
2280
2290
2300
2310
2320
2330
2340
2350
2360
2370
2380
2380
2400
2410
2420
2430
2440
2450
2460
2470
2480
2490
2500
2510
2520
2530

! FROM BACK-UP DATA FILE
!

ASSIGN @File TO File$ ¢ FILE OPEN
ENTER QFile;Const{*) ! GET DATA
ASSICGN QFile TO = I FILE CLOSE

(OFF ERROR
GITO Getdata_end

Cannot_open: !

1

! DEFAULT CONSTANTS WHEN CAN'T OPEN DATA FILE

OFF ERROR
Const(Open,G0)=0. LI
Const (Open,C0)=.31 ! pF
§
Const (Short,RO)=0. { Ohm
Coenst (Short,L0)=0. ! nH
4
Const{Load,R0)=50. ! Ohm
Const (Load,L0)=5. ! nH

Getdata_end: !

OFF ERROR

RETURN

F )

..............................

RE~SAVE BACK-UP DATA FILE !!

B RN NN AR A NN ]

..............................

Backup:!

Ans=Yes

INPUT "SAVE THOSE DATA 7 (Yes=1,No=0,DEFAULT=1)",Ans

IF Anz=Ro THEN GOTO Backup.end
$

ON ERROR GOSUB Creatfile

ASSIGN @File TO File$ ! OPEN FILE

OFF ERROR

ON ERROR GOTO Cannot_create

OUTPUT @File;Const{#*) ! WRITE DATA
DUTPUT @File;END
ASSIGN @File TO =*
OFF ERROR

GOTO Backup_end

! FILE CLOSE

Cannot_creata: ¢

OFF ERROR
PRINT "CAN’T CREATE BACK-UP DATA FILE."

Backup_end: !
RETURN

i

Creatfile:t

! REAL IS 8 BYTES
CREATE BDAT File$,Maxstd+Maxelas,8
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2540
2850
2580
2570
2580
2690
2600
2610
2620
2630
2640
2650
2660
2670
2680
2680
2700
2710
2720
2730
2740
2750
2760
2770
2780
2790
2800
2810
2820
2830
2840
2850
2860
2870
2880
2880
2900
2810
2820
2930
23240
2850
2860
2970
2980
2980
3000
3010
3020
3030
3040

RETURN
!
TP EEELREELNLY

...............

1} MEASURE !!

FErEERRE RN

Meas:!

INTEGER True,False
True=1
False=0

INTEGER Open.done,Short_done,Load_done
Opan_donesFalse
Short_done=False
Load_done=False

t DISPLAY USER SOFT-KEY

OFF KEY

OUTPUT @HpS87510;"KEY 44"
OUTPUT @Hp87510;"KEY O"
OUTPUT @Hp87510;"KEY 7"

!  MEASUREMENT BEGINS

OUTPUT QHp87510;"CALIS111" ! BEGIN CALIBRATION
Maas_begin: !
]

! SETTING USER SOFT-KEY
¢

IF Open_done THER

ON XEY t LABEL * ((OPER))" GOTO Meas_ open
ELSE

ON KEY 1 LABEL * OPEN " GOTO Heas_open
EXD IF
§
IF Short_done THEN
- ON KEY 2 LABEL " ((SHORT))" GOTO Meas_short
ELSE

ON KEY 2 LABEL " SHORT  GOTO Heas_short
END IF

1
IF Load_done THEN

ON KEY 3 LABEL " ((LOAD))" GOTD Meas_load
ELSE |

ON KEY 3 LABEL "  LDAD " GOTO Meas_load
END IF

ON KEY 5 LABEL " CAL BREAK" GOSUB Break
[}
All_done=0Open_done*Short_done*Load_done
IF All.done THEN
ON KEY 8 LABEL " DONE:3 TERK CAL" GOTO Meas_end
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e

3050
3060
3070
3080
3090
3100
3110
3120
3130
3140
3150
3160
3170
3180
3190
3200
3210
3220
3230
3240
3250
3260
3270
3280
3280
3300
3310
3320
3330
3340
3350
3360
3370
3380
3380
3400
3410
3420
3430
3440
3450
3460

DISP “PRESS ’DORE’ IF FINISEED WITH CAL."
ELSE
OFF KEY 8
DISP "CONNECT STD THEN PRESS KEY TO MEASURE."
END IF
i
GOTC 3110 ! WAITING SOFT-KEY INPUT
i
! MEASURE OPEN STANDARD !
]
Meas_open: !
DISP "WAIT--MEASURING CAL STANDARD."
fpen_done=False ! RESET FLAG
GOSUB Setsrq
ON INTR Ise GDTOD Cal_done.t
ENABLE INTR Isc;2
QUTPUT QHp87510;"CLASS11A" ! MEASURE
GOTo 3220 ! WAITING CAL-DONE INTRRUPT
Cal_done_1: !
GOSUB Resetsrqg
Open_done=True ! SET FLAG
BEEP 500,.2
GOTO Meas_begin
t
{ MEASURE SHORT STANDARD
i
Meas, short: ‘
DISP "WAIT--MEASURING CAL STANDARD.®
Short_done=False ! RESET FLAG
GOSUB Setsrg
ON INTR Isc GOTO Cal_done_ 2
ENABLE INTR Isc;2
OUTPUT €Hp87510;"CLASS11B" ! MEASURE
GOTO 3380 ! WAITING CAL~-DONE INTRERUPT
Cal_done_ 2: !
GOSUB Resetsrq
Short_done=True ! SET FLAG
BEEP 500, .2
- GOTO Meas_begin
]
! MEASURE LOAD STANDARD
[

3470 Meas_load; !

3480
3490
3500
3510
3520
3530
3540

DISP "WAIT--MEASURING CAL STANDARD."
Load_done=False ! RESET FLAG

GOSUB Setsrg

ON IKTR Isc GOTO Cal_done_3

ENABLE INTR Isc;2

OUTPUT @Hp87510;"CLASS11C" ! MEASURE

GOTOD 3540 ! WAITING CAL-DONE INTRRUPT

3550 Cal_done3: !
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35660
3570
3580
3890
3600
3610
3620
3630
3640
3650
3660
3670
3680
3690
3700
3710
3720
3730
3740
3750
3760
3770
3780
- 3790
3800
3810
3820
3830
3840
38580
3860
3870
3880
3890
3900
3910
3920
3830
3940
3850
3360
3870
3980
3890
4000
4010
4020
4030
4040
4050
4060

i
i
i
!

GOSUB Resetsrq
Load_done=True ! SET FLAG
BEEP 500,.2

GOTO Meas_begin

CAL BREAK

Break: !

DISP "CAL BREAK."
GOSUB Quit
STOP

Meas_end:!
OFF KEY
RETURN

]

................

................

Cale:!

DISP “COMPUTING CAL COEFFICIERTS."

CALCULATE ACTUAL DATA

S214=2Ya/ (1+2Ya)

!

t ACTUAL OPEN DATA

i

REAL Yre,Yim

FOR I=1 TO Kop
Yre=Const (Open,G0)
Yim=2.#PI*Freq(I)*Const(Upen,CO}
Actopen(I,Real)=Yre/(Yre~2+Yim™2)"
Actopen(I,Imag)=-Yim/(Yre~2+¥im~2)

NEXT I

i

! ACTUAL SHORT DATA

i

FOR I=1 TO Nop
Actshort(I,Real)=Const(Short,R0)
Actshort(I,Imag)=2.*PI*Freq(I)*Const(Short, LO)

HEXT I

i

! ACTUAL LOAD DATA

1

FOR I=1 TO Nop ! ACTUAL DATA FOR LOAD
Actload(I,Imag)=2.*PI#Freq(I)*Const(Load,LO)
Actload(I,Real)=Const(lLoad,R0)

NEXT I
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4070 ! SEND ACTUAL DATA

4080 H

4090 Head$="#6"2IVAL$ (16*Nop,10) ' MAKE HEADER
4100 !

4110 ! SEND OPEN DATA

4120 !

2130 OUTPUT @HpB7L10;"INPUOPEA *;

4140 OUTPUT @Hp87510;Head$;

4150 FOR I=1 TO HNop

4160 QUTPUT @Hp87510b;Actopen(I,Real),Actopen(l,Imag);
4170 NEIT I

4180 OUTPUT QHpB7S510;"" ,END

4190 }

4200 ! SEND SHORT DATA

4210 t

4220 QUTPUT QHp87510;"INPUSHOA "; ! SHORT DATA
4230 OUTPUT QHp87510;Head$;

4240 FOR I=1 TO Nop

4250 QUTPUT @Hp87510b;Actshort(I,Real),Actshort(I,Imag);
4260 KREXT I

4270 QUTPUT @HpBT7510;"" ,END

4280 !

4280 ! SEND LOAD DATA

4300 '

4310 OUTPUT @Hp87510;"INPULOAA “; ! LOAD DATA
4320 OUTPUT QHp87510;Head$;

4330 FOR I=1 TO Nop

4340 OUTPUT @Hp87510b;Actload(I,Real),Actload(I,Imag);
4350 NEXT 1

4360 OUTPUT @QHpAT7510;"",END

4370 1

4380 ! CALCULATE COEFFICIENTS

4390 i

4400 OUTPUT QHp87510;"INPUD"

4410 !

4420 Calc.end:!

4430 RETURK

4440 !

4450 tiprriteeanineraiean

4480 '! EXIT PROSEDURE !!

4470 PHEILLLAERRLLALTENRLEL

4480 Quit:!

4430 OFF KEY

4500 OUTPUT @Hp87S510;"=CL3"

4510 OUTPUT QHp87510;"ESNB 0"

4520 OUTPUT @Hp87510;"*SRE 0"

4530 OUTPUT @Hp8T7510; "FORM4"

4540 OUTPUT QHp87510;"CONT"

4550 QUTPUT @Hp87510;"BEEPDONE OR"

4560 OUTPUT @Hp87510;";DISABASS"

4570 BEEP 500, .2
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4580 RETURN

4590 fHPLrEEILbLELLS

4600 1! SET SRQ !¢

4610 tEdITINEEENLILAY

4620 Setsrgq:!

4630 OUTPUT @Hp87510;"*CLS" t SETTING CAL-DONE INTR
4640 OUTPUT €Hp87510;"ESNB 1"

4650 OUTPUT @Hp87510;"*SRE 4"

4660 RETURN

4670 1!

4680 Resetsrq:!

4690 OUTPUT €Hp8TS510;"*CLS"

4700 QUTPUT ©Hp87510;"ESNB OY

4710 QUTPUT ¢Hp87510;"+SRE 0"

4720 RETURN

4730 1

4740 1HINEIELEINEEINLELLONLEESEERIIRILERTLEEY]
4750 EKD
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Welcome to HP instrument BASIC

Welcome to HP Instrument BASIC.

‘This guide will help you to learn how to effectively use HP Instrument BASIC. It will help
you to perform typical operations involving program creation, editing, and execution. It
will also show you how to save and recall programs, and how to make the best use of HP
Instrument BASIC’s front-panel and keyboard interface.

If you are new to programming or to HP’s dialect of BASIC, take the time to read this guide
and perform the exercises. For many users, this will provide all the information that is needed
to create and run programs. If you are familiar with any HP 9000 Series 200/300 BASIC, be
sure to read the section “For Experienced Programmers” in this chapter.

Overview of HP Instrument BASIC

When installed in your instrument, HP Instrument BASIC can be used for a wide range of
applications from simple recording and playback of measurement sequences to remote control
of other instruments.

HP Instrument BASIC is a complete system controller residing inside your instrument. It

communicates with your instrument via HP-IB commands and can also communicate with
other instruments, computers, and peripherals over the HP-IB interface.

Using HP Instrument BASIC

HP Instrument BASIC can run :ipplica.tions written to enhance your instrument’s
performance.

HP Instrument BASIC’s programming interface includes an editor and a set of programiming
utilities. The utilities allow you to perform disk I/0, renumber, secure, or delete all or part of
YOUur program.

The HP Instrument BASIC command set is similar to the command set of HP 9000 Series

200/300 BASIC. In fact, HP Instrument BASIC programs can be run on any HP BASIC
workstation with few if any changes. Porting information can be found in the HP Instrument

BASIC Programming Techniques.
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How to Use This Manual

The tasks in each chapter, when performed in sequential order, demonstrate a typical use of
HP Instrument BASIC and covers the most common tasks. Read the overview and try the
sample tasks in each chapter to get you started. For more background information, you can
read further into each chapter; otherwise, go to the next exercises and continue the session.
You can refer back to the individual chapters for more information as necessary. Here is a
brief guide to help you locate the necessary information in this manual and the other HP
Instrument BASIC manuals.

w Chapter 2 describes how to connect a keyboard. This chapter also provides information
on retrofitting Option 002 HP Instrument BASIC if your HP 8751A does not have HP
Instrument BASIC installed.

a Chapter 3 introduces the HP 8751A’s Instrument BASIC system.

g Chapters 4 and 5 show creating, getting, and saving programs to teach you front panel and
keyboard operation.

m Chapter 6 introduces you to the editing environment.

1 Chapter 7 describes interfacing features for display, I/O port, external connecter to trigger
RUN/CONTinue of a program, and the built-in disk drive.

a Chapter 8 introduces special features for auto loading a program, and the On Key Label
function (softkeys defined in a program). This chapter also describes techniques for speeding
up your programs.

m Chapter 9 provides a handy reference guide to HP 8751A Instrument BASIC’s key
definitions for the HP-HIL keyboard.

s Chapter 10 provides application programs and useful techniques for developing programs.
a Chapter 11 summarizes the unique features specified for the HP 8751A.

u The Appendix provides references for BASIC commands and HP-IB commands specific to
HP 8751A’s Instrument BASIC.

s IF you want to port HP 9000 Series 200,300 BASIC programs to HP Instrument
BASIC refer to Chapter 10, “Keyword Guide to Porting”, in the HP Instrument BASIC
Programming Techniques.

For Experienced Programmers

If you are familiar with HP 9000 Series 200 /300 BASIC, this manual is égood starting point
to introduce you to the Instrument BASIC operating and programming environment, and to
provide you with examples of intermediate and advanced HP Instrument BASIC programs.

You will find detailed information on HP Instrument BASIC in the following books:
a HP Instrument BASIC Programming Technigues

& HP Instrument BASIC Interfacing Technigues

w HP Instrument BASIC Language Reference

including keyword descriptions, error messages, interface specifics, and programming
techniques.
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Preparing to Use HP Instrument BASIC

This chapter will give you the information you need to use HP Instrument BASIC.

Connecting the Keyboard

Note Turn off your instrument before inserting or removing the keyboard connector.

v

When you use HP Instrument BASIC, connect the furnished keyboard to the HP-HIL
connector on the front panel as shown in Figure 2-1

HP-HIL HP-HIL

Pinch sides
and remove
the connector.

insert Remove

Q2 xzom

Figure 2-1. Connecting the HP-HIL Keyboard
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If Your HP 8751A Does Not Have HP Instrument BASIC Instailed

Option 002 HP Instrument BASIC can be retrofitted using the HP 16298D HP Instrument
BASIC Retrofit Kit.

Ordering Information

Product Number Description
BP 16298D HP Instrument BASIC Retrofit Kit
ROM Sets
RAM Set

Key Board (with cable and template)

HP Instrument BASIC Users Handbook
(This manual set describes the HP Instrument BASIC programming
language. This manual set assumes that you have read Using HP
Instrument BASIC with the HP 8751A.)

Option 910 Add HP 8751A Programing Manual Set (this manual)
QOption 008 Add HP 8751A Programing Manual Set (Japanese)

Option 009 Delete Key Board

For more information, contact your nearest Hewlett-Packard office.
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Introduction to the System

This chapter describes using the display and the keyboard. Read this chapter before using
Instrument BASIC with the HP 8751A for the first time. The topics covered in this chapter

are:

w Notation used in this Manual

s Turning on the Analyzer

s Allocating screen area for BASIC

u Using the keyboard

a Entering BASIC Statements from the Front Panel Keys

Notation Used in this Manual

The following list describes the notation used in this manual.

COHPUTER This is either what you see as the system’s Tesponse to your commands, or | §
FONT this is what you should type in exactly as shown in an example. i
o)

italic font When you see examples with italics in them, you have to replace the italic B
words with your own (that is, if the italic word is file_name, then you supply : g

the real file name in place of file_name).

If you see a word in a box, it refers to an actual key on your keyboard or to
an actual key on the front panel of the HP 8751A; for example, look on your

keyboard for (upper left on the HP-HIL keyboard).

When a key is prefaced with (Shst}, it means you press the key, and hold
it down while pressing the next key (like you do when shifting case).

If you see a word on a half-tone background, it refers to a softkey on the front

Xey
o panel of the HP 8751A.
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Using HP Instrument BASIC with the HP 8751A for the First Time

Note If you have not vsed the HP 8751A, read the User’s Guide in the Operﬁtion
i Manual and study its contents before reading this manual.

¥

Turning on the Analyzer

The analyzer will display the message “INSTALLED GPTIONS: 002" on the screen when you
turn on the analyzer, if your HP 8751A has Option 002 HP Instrument BASIC installed.

If this message is not displayed, the analyzer does not have Option 002 installed. See “If Your
HP 8751A Does Not Have HP Instrument BASIC Installed” in Chapter 2.

Allocating Screen Area for BASIC

Lel's try
1. Press the following key and softkeys:
(oisPLay) DISPLAY ‘ALLOCATION ALL
The screen is cleared and all of the screen area is allocated for BASIC.

2. Press the following softkey:
ALL INSTRUMENT

The total screen area is reallocated as the instrument display.

3. Press the following softkey:

BALF INSTR HALF BASIC

The screen area is allocated so that the upper half of the screen is used for instrument
operation and the lower half is used for BASIC.

4. Press the following softkey:

BASIC STATUS,

Three blank lines appear at the display line (lower area of the screen). This area is used by
BASIC system to input commands and to display messages. '

Since all of the HP 8751A’s screen is allocated for instrument operation after power ON,
allocate screen area for BASIC when you want to use it. Th 751A provides four dlSpIay

allocation types. Select one of them using the softkey DISPLAY ALLGCM‘IDH under

More information on the display allocations for the BASIC area is described in “Dlsplay
Features” in Chapter 7.
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Using the Keyboard

What can the Keyboard be Used for?
The HP-HIL keyboard can be used as follows:

a Performing Calculations from the keyboard
® Entering active functions

® Entering titles

® Executing commands

a Controlling the Instrument

The following sample operations show you how to use these functions.

Performing Calculations from the Keyboard
1. Press the following key and softkeys:
(BisPLAY) DISPLAY ALLOCATION ALL BASIC
The screen is cleared and a cursor appears at the bottom left of screen.
2, Type this:

3+2

'The characters you type are displayed at the current cursor position. After pressing (Return),
the system responds with the answer at the bottom of screen.

6

You can perform calculations while in any display allocation type except for ALL
INSTRUMENT.

You can use the following arithmetic operations:

+ for addition

— for subtraction

/ for division

* for multiplication
= for exponentiation

as well as parenthesis. For a list of evaluation priority of arithmetic expressions, see “Numeric
Computation™ in the HP Instrument BASIC Programming Techniques part of the HP
Instrument BASIC Users Handbook.

Entering Arguments to the Active Instrument Functions

The numeric keys on the keyboard can be used to input the arguments for an active
instrument function the same as using the front panel keys.

1. Press the following key and softkeys:

2. Then press the following key:
|
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The current start frequency is displayed on the screen and becomes the active instrument
function.

3. Type a value to change the frequency from the keyboard. For example, type this:
5000
The START value is cleared and the value you typed is displayed.
4. Then press the following key form the keyboard:
The START value is changed to 5 kHz.
5. Next, type the following value and key:

2E6 (Retum)

After pressing the active function value is changed to 2 MHz. You can use the
character “E” and “ae” in an exponential expression.

Pressing on the keyboard deletes the last entry. This performs the same function as
pressing on the front panel.

Entering Titles

The character entry keys can be used to enter a title on the screen instead of using front panel
operation.

Example Procedure
1. Press the following key and softkey:
(DisPiaY) TITLE
A cursor appears at the top left of the graticule.

2. Type in characters using the keyboard, the characters you type appear at the top of the
graticule.

3. Press the following key to terminate entry:

You can enter standard upper-case and lower-case letters for the title, using the key
to access the alternate case as usual. For more information on the character entry keys see
“Character Entry Keys” in Chapter 9.

Executing Commands

You can type in and execute commands from the keyboard at all times except when:
» the display allocation is “ALL INSTRUMENT”

s there is currently a command being executed.

a EDIT mode

At all other times, you can type in commands and press to present them to the system
for execution. The system processes the command and takes the appropriate action.
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Example Command {Checking System identification)

1. Press the following key and softkey:

2. To check system identificationt, type the following command:
SYSTEM$ ("SYSTEM ID")

3. The system returns:

HP 87514

Using Softkeys from Keyboard

Pressing through (i8) on the keyboard performs the same function as pressing a softkey on
the front panel.
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Entering BASIC Statements from the Front Panel Keys

HP 8751A Instrument BASIC allows you to enter and execute statements from the front panel
keys, if the external HP-HIL keyboard is not connected.

Press the following key and softkeys from the front panel:

The Command Entry menu is displayed on the softkey menu area (as shown in Figure 3-1),
and the active entry area displays the letters, the digits 0 through 9, and some special
characters including mathematical symbols. Three sets of letters can be scroiled using the step
keys, () and (D). To enter a statement, press the step keys for the desired letter set, rotate
the knob until the arrow “}” points at the first letter, then press SELECT LETTER. Repeat

this until the complete statement is entered, then press DQN_EE_ to execute the statement.

seuser] )
sonce| KT )
wace] KL
| I
wone| KT

T

T
CAMCEL KJ:D

Figure 3-1. Command Eniry Menu

CT LETTER. selects the character pointed to by “1”.

inserts a space.

SPACE deletes the last character entered.

E deletes all characters entered.

" terminates command entry, and executes the command you entered.

7 cancels command entry and returns to the BASIC menu.
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Writing and Running Programs

This chapter describes how to write, execute (run), and list programs. The example program
in this chapter also describes how to control the HP 8751A from an HP Instrument BASIC

program. Topics covered in this chapter are:

a Getting into/out of the EDIT mode
& Writing programs

® Running programs

m Listing programs

Getting into/out of the EDIT Mode
When you write a program, you must be in the EDIT mode.

Getting into the EDIT Mode

(SvsTem) IE

The system enters the EDIT mode. You can also get into the EDIT mode when the Display
Allocation is not ALL INSTRUMENT. Type EDIT and press from the keyboard (for
more information about the EDIT mode, see Chapter 6).

Getting out of the EDIT Mode
Press the following softkey from the front panel:

The system exits the EDIT mode. If EN ED
‘IBASIC from the front panel,
You can also get out of the EDIT mode from the keyboard. Press (Stop), (ESC), or (Clear display )
and the system will immediately exit the EDIT mode.

IT does not appear on the softkey menu, press
- will appear at the bottom of the menu.
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Writing Programs

Controlling the HP 8751A

Instrument BASIC system can control the instrument (itself) through the “internal” HP-IB
bus. This means that the HP 8751A with Instrument BASIC includes both a controller and
an instrument in the same box which are connected through an internal HP-IB bus.

Note
1

v

The following example program assumes that the HP 8731A's HP-IB address
is 17 (factory setting). Press the following keys to set your analyzer’s address
to 17, if it was set to another address.

Since the select code of the internal HP-IB interface is 8, the device selector of
the analyzer in the example programs is 817.

For more information on HP-IB addresses and device selectors, refer to
“Device Selectors” in the HP Instrument BASIC Interfacing Technigues

. furnished with Option 002 and “Available I/0 Interface and Select Codes” in

Chapter 11.

Writing an Exampie Program

The following example program selects the following measurement settings:

Channei Block Channel 1 (default)

Response Block Su1 (or B/R)

LOG MAG format (default)
Display scale to 0.5 dB/DIV

Stimulus Center frequency: 70 MEz

Span freqguency: 100 kHz

The examples in this guide are based on the HP 8751A and HP 87511A/B S-parameter
system. Pressing keys and softkeys from the front panel can perform the following example
procedure without using the external keyboard.

Let's Try

1. Turn the instrument ON.

2. Press the following key and softkeys from the front panel:

The system enters the EDIT mode. The cursor appears at line number 10, which is the
default line number of the first program line, as follows:

[ 10 _
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. Press the following softkey:

The commands are automatically entered at the current cursor position like this:

10 ASSIGN @Hp8751 TO 800_ 1

. Press the following key:
(X1)

The system reads the entire line.

10 ASSIGN @Hp87EB1 TD 800
20 .

. Press the following softkey:
oy Hp8751

The following characters are displayed on the screen:

10 ASSIGN QHp8751 TD 800
20 OUTPUT GHp8751;""

. Press the following key to preset the instrument:

The HP-IB command to preset the instrument “PRES” is automatically entered at the
current cursor position like this:

4y
S
S
[

@

10 ASSIGN QHp87S1 TO 800
20 QUTPUT @Hp8751;";PRES"

Then press (X1)-

. Press the following key to select measurement parameter as Sg;:

The program code is automatically generated:
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10 ASSIGN QHp&781 TO 8GO
20 QUTPUT ¢Hp8TS1;*;PRES"
30 OUTPUT @Hp8T7S51;";S521"

Then enter (X1).

8. Press the following keys and softkeys to set the center frequency and frequency span:

IBASIC OUTPUT eHps751 (CEnT) 7o(Mzn) GEAN) 100 (/m) ()

10 ASSIGN ¢Hp8751 TO 800

20 OUTPUT @Hp8751;";PRES"

30 OQUTPUT @Hp8751;"; 321"

40 OUTPUT @Hp8&751;";CENT 7OE6;SPAN 10QE3"
50 .

9, Then press the following keys and softkeys to execute the auto scale function:

10 ASSIGE QHp8T7E1 TO 8CO

20 OUTPUT @Hp8751;";PRES"

30 QUTPUT @Hp8YSH1;";521¢

40 OUTPUT €Hp8751;";CENT TOE6;SPAN 100E3"
50 QUTPUT @Hp8751;";AUTD"

60

10. To terminate the program, the END command should be entered. Press the following
softkey and key:

10 ASSIGN QHp87E1 TG 800

20 QUTPUT QHp87E1L;'";PRES"

30 OUTPUT @Hp8751;";S21"

40 QUTPUT @Hp8751;";CENT 70E6;SPAN 100E3"
50 GUTPUT QHp8751;";AUTO"

60 END

70
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11. Press the following softkey to exit the EDIT mode:

The screen returns back to the instrument display.

You can write the same program from the keyboard. Using the keyboard is very useful when
you write a larger and more complex program, type comments in a program, etc. For more
information on how to use the keyboard, refer to Chapter 9.

Executing (Running) Programs

{SYSTEM ]}

The system executes the program. You can execute the RUN statement from the keyboard.
When you execute a statement from the keyboard, the BASIC command line must be
allocated on the screen. If it is not, you must allocate it. For example:

(OrSPLAY) DISPLAY ALLOCATION
And then type RUN command and press key from the key board as follows:

RUN (Fomam)

Listing Programs

The system can list the program on the screen and to a printer.

Listing on the Screen

You can list a program on the screen as follows:

1. Since the system lists a program in the print area, the print area must be allocated on the
screen. For example:

(DiSPLAY) DISEL

All of the screen area is allocated for the print area.

2. Type as follows:
L15T

The system lists the program as follows:
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10 ASSIGN QHp8751 TO 8GO

20 QUTPUT QHp8751;";PRES"

30 QUTPUT QHp87s51,;",;521"

40 OUTPUT @Hp8751;";CENT 7OE6 ; SPAN 1GCE3"
50 DUTPUT @Hp87E51;";AUTQ"

60 END

Listing to the Printer

Note For hard copy output, an HP-IB cable must connect the analyzer to the
i printer.

v

1. Tell the HP 8751A the printer’s address.

a. Set the printer’s address to 1. If you don’t know how to set its address, refer to the

printer’s manual.
b. Check that the address recognized as the printer by the HP 8751A is 1 {factory set

value) as foilmys

The address is djsplaved on the screen. If the address displayed is not 1, press the

following keys:
1

2. Set the output device to a printer as follows:
PRINTER IS 701
3. Type and press as follows:
LIST
The program is listed on the printer.
4. To again list to the screen, type:
PRINTER I3 CRT
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iIf You Want to Know More Information

This chapter is an introduction to using HP Instrument BASIC. For more information, see the
following chapters and documents.

For more information on .. see..
EDIT mode Chapter 6
Keyboard and softkeys Chapter 9
Display Aliocation “Display Features” in Chapter 7
HP Instrument BASIC commands HP Instrument BASIC Language Reference furnished with
Option 002
HP-IB commands HP-IB Programing Manual and Appendix B

g
o
=
w©
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Saving and Getting Programs

This chapter describes how to save and get programs to or from the built-in disk and the
RAM disk. Topics of this chapter are:

» Selecting Storage Devices
w Saving programs

m Listing file names

w Getting programs

Note HP Instrument BASIC on the HP 8751A can communicate only with the

q built-in disk drive and the RAM disk, not an external disk drive.
w If you are using the disk drive for the first time, see “Disk Drive Tutorial” in

Chapter 5 of the HP 87514 User’s Guide.

Note The HP 8751A can use either LIF(Logical Interchange Format) or DOS

i formatted disks. The instrument automatically detects the disk format. It is
w able to use most of the same operations for either disk format.
Note Use the built-in flexible disk to store important data, because the RAM disk

i data is lost when the power to the RAM disk memory is lost for more than 72
? hours. The operating time of the battery backup for the RAM disk memory is

approximately 72 hours after the analyzer is turned OFF.

Selecting Storage Devices
1. If the display allocation is All Instrument, change the allocation. For example:

2. Select a storage device as follows:
To use the built-in flexible disk drive, type the following statement from the keyboard
and press {Enter).
MSI “:INTERKAL"
%e the RAM disk memory, type the following statement from the keyboard and press
(Enter ).

MSI " :MEMORY"
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Saving Programs (SAVE})
1. If the display allocation is All Instrument, change the allocation. For example:
(DiEPLAY) DISP ALLOCATION ALL BASIC
2. Press the (Menu) key from the keyboard and press the keys and softkeys shown and type in
the filename to which you will store the program

(atenu) F - UTILITY: | E ﬁle name

The program is stored on the disk.

Note To lead to the FILE ’I:Y softkey, press the (Menu) key on the HP-HIL

i keyboard, do not use the (MENU) m key on the front panel. Pressing the
e front panel will lead to the Stimulus menu, it will not lead to the

Note If you get “ERROR 54 Duplicate file name”, a file on the disk already has the
name you are trying to use. In this case, you have three choices:
# » Pick a new file name that doesn’t already exist. To determine which file

names are already being used, execute the “CAT” command (see below).
a You may want to replace the existing file with a new one. To replace an
existing file, use the “RE-SAVE” statement.
# PURGE the old file, then SAVE the new one.

Listing File Names (CAT)

Listing to Screen
Press the following keys and softkeys:

1. If the display allocation is All Instrument or BASIC STATUS, change the allocation to
either Half INSTRument Half BASIC or ALL BASIC. For example:

(GISPLAY) DISP ALLOCATION ALL BASIC.
2. Then press the following keys and softkeys (press (Menu) key on the keyboard):
lMenu l fILE_ QT:{LITY S:AT {Return }

The file names stored on the disk are listed on the screen.

Note Since the CAT statement outputs 80 columns to a line and the maximum
number of columns to a screen is 58, each line is wrapped at the 59th column.
# If you do not want the list to wrap around, execute the following statement

before executing the CAT command.

PRINTER IS CRT;WIDTH 80
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CAT will iist the file names with no wrap around, but anything after the 59th
column in the output can not be seen.

Listing to Printer

Note For hard copy output, an HP-IB cable must connect the analyzer to the
i printer.

v

1. Tell the HP 8751A the printer’s address.

a. Set the printer’s address to 1. If you don’t know how to set its address, refer to the

printer’s manual.
b. Check the address recognized as printer by the HP 8751A is 1 (factory set value) as

follows:

{LocaL) SET

The address is dispiayed on the screen. If the address displayed is not 1, press the
following keys:

1(x1])

2. Set the output device to be a printer as follows:

PRINTER IS 701;WIDTH 80

3. Type and press as follows:
CAT
The program is listed on the printer.
4. To get the output device back to CRT:
PRINTER IS CRT

Retrieving Programs (GET)
You can retrieve a program from the disk as follows:

1. I the display allocation is All Instrument, change the allocation to either Half
INSTRument Half BASIC or ALL BASIC For example:

(DIsPLAY) | LOCATION ‘ALL BASIC.
2. Press the following keys and softkeys and type the filename you want to retrieve:

(Menu)(on the keyboard) FILE UTILITY GET. file-name

[
| =5
|32
&
=]
=y
B
=

uy
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if You Need More Information

This chapter is an introduction to saving and retrieving programs on a disk. For more
information, see the following chapters and documents:

For more information on .. see..
File Utilities for BASIC “File Utility Menu” in Chapter 9
Initializing a disk “Initialize Menu” in Chapter 11 of AP 8751A Reference
Manual
Downloading a program “Transferring a Program to Instrument BASIC” in Chapter 10
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Editing Programs

This section describes how to edit programs using the EDIT mode. The topics covered in this
section are:
s Getting into/out of the EDIT mode

B Editing programs in the EDIT mode
® Renumbering programs

Getting Into/Out of the EDIT Mode

Getting Into the EDIT Mode using the Front Panel Keys

Pressing the following keys and softkey allows you to enter the EDIT mode immediately,
irrespective of Display Allocation.

(EvsTEm) (iBASC) Edit.

Entering the EDIT Mode from the Keyboard

Press/type the following keys to enter the commands and parameter to enter the EDIT mode
with the cursor positioned at the specified line number. The line number can be omitted.

:E—EI; line_number
(Press the key on the keyboard)
or

EDIT line_number

To use the keyboard, the Keyboard Input Line must be allocated on the screen, If it is not,
press {DISPLAY) DISPLAY ALLOCATION. and select any allocation except for All Instrument.

Getting Out of the EDIT Mode

The EDI’I‘ mode is exited by pressing (Stop ), [Esc), and (Clear display } from keyboard, or pressing
the EHD EDIT softkey.

Editing Programs §-1




Edit Mode Commands

This section describes how to edit a program while in the EDIT mode, the topics are:

m Deleting characters

w Inserting characters

a Moving the cursor

a Scrolling lines and pages

a Jumping lines

= Inserting/deleting/recalling lines
s Clearing lines

Deleting Characters

There are two functions you can use to delete characters, “Back space” and “Delete
character™.

Back Space

Pressing on the front panel or on the keyboard erases the character to the
left of the cursor and moves cursor left to the position of the erased character.

Delete Character

Pressing from the keyboard deletes the character at the cursor’s position.

Insert Character

The EDIT mode is always in the insert mode. Characters you type at the keyboard are
inserted before the current cursor position. (Pressing performs no function.)

Moving the Cursor

The following key operations allow you to move the cursor horizontally along a line.

From the front panel l From the keyboard
Turning the knob l Pressing ({) and (3)

Scrolling Lines and Pages

Scrolling Lines

The following key operations enable you to scroll lines up and down.

From the front panel 1 From the keyboard
Pressing (£} and ([} l pressing (&) and
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Scrolling Pages

Pressing (Prev) and (Next) from the keyboard causes the display to scroll up and down in
one-half page increments.

Jumping from the Current Line

Jumping to a Specified Line

You can specify a line by using a line number or a label name when jumping from the current
line as follows:

line_number

" label_name

If the label specified is not defined in the program, an error will occur.

Jumping te the Top/Bottom of a Program

Pressing the following keys allows you to jump to top or bottom of the program.
(Shift}(4)

Insert/Deilete/Recall Lines

inserts a new line above the current cursor position.
deletes the line at which the cursor is at.

recalls the last deleted line.

Clear Line
Pressing clears a line from the current cursor position to the end of the line.

Renumbering Program Line Numbers

The REN command allows you to renumber the program currently in memory. You should
execute the REN command after exiting the EDIT mode. Press the following keys and

softkey, to renumber a program (press the key on the keyboard}.

You can specify the starting value, increment value, beginning line number, and the ending
line number when renumbering a program as follows (press key on the keyboard):

r starting_value, increment IN beginning.line_number, ending_line_number

line_label can be also use instead of line_number. For more information refer to the HP
Instrument BASIC Language Reference furnished with Option 002.
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Program I/O

This chapter describes how to write programs that use the CRT, the 8-bit I/0O port, the
external RUN/CONT connector in the HP 8751A, and the DOS file system.

Topics covered in this chapter are:

= Display features

a8 Modifying text color

s Graphics

w I/O port

u External RUN/CONTinue connector
» Using the file system

Display Features

There are four allocation types. DISPLAY ALLOCATION under the key allows you to
select one of the four allocation types.

DUAL CHAN ALl
on OFF InSTRUHEPIJT
SPLIT DisP HALF INSTR
on OFF HALF BASICY
. I
DISPLAY ARL
ALOCATION BASIKC
{
DEFINE BASIC
TRACE STATUS
HTLE
CONJIGATE
MATCHING
ICMNEP DISPLAY
on OFF
MORE RETUAM
HSPLAY DISPLAY
MENU ALLDCATION

MENU

LEroTom

Figure 7-1. Display Allocation Menu
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All Instrument

This is the default allocation. In this allocation, all of the screen area is allocated for the
instrument display (graticule, parameter display, measurement readings). You can not enter
BASIC statements from the keyboard when ¢he All Instrument allocation is in effect.

Half instrument/Half BASIC

The upper half of the screen is allocated as the instrument screen and the lower half is
allocated as the BASIC screen.

All BASIC
All of the screen is allocated for BASIC.

BASIC Stiatus

In this mode, the graticule shrinks and three lines at the bottom of screen are allocated for
BASIC.

HP-iB REMOTE inatrumaent Ares .
tNDICATOR instrument Area po—un— 68 colaME —
Print Out Ares 12 fines
o Dixplay Line
Keybord inpyl Line
Sysism Dapiay Line
AUN LIGHT HP-iB AEMOTE INDICATOR RUN UGHT
ALL INSTRUMENT HALF INSTR HALF BASIC
58 col 24 lines
Pant Oul Ares l instrument Area
Dispiay Line T EHspimy Lins
¥oybozd Input Line Keyboad input Line
S g e B
HP-1B REWOTE INDICATOR RUN LIGHT P REMOTE INDICATOR RUN LIGHT
ALL BASIC BASIC STATUS
Cromel

Figure 7-2. Display Allocation

7-2 Program /O



Run Light Indications

LI (blank) Program stopped; can execute commands; CONTINUE not allowed.

- Program paused; can execute commands; CONTINUE is allowed.

7 BASIC program waiting for input from keyboard; cannot execute commands.
* This indication has two possible meanings:

1. Program running; can NOT execute commands. CONTINUE not allowed.
2. System executing commanded entered from keyboard; can NOT enter
commands.

HP-IB Remote Indicator

“RMT” is displayed when the analyzer is in the remote state. In the All Instrument mode
screen allocation, this indicator is displayed at the upper left of screen. In the other screen
allocations, it is displayed at lower right of screen.

Modify Text Color
You can change colors of text in the area allocated for BASIC. Press the following:
(GISPLAY) MORE. ADJUST DISPLAY. MODIEY COLORS MORE IBASIC

The Color Adjust menu to modify the text color is displayed on the screen. For more
information on modifying colors, refer to “Adjusting Color” in Chapter 6 of the HP 87514

Reference Manual.

Graphics

HP 8751A Instrument BASIC adds graphics capability to the HP 8751A. You can draw
pictures on the CRT display independent of the grids and traces. .

The HP 8751A has two screens, the instrument screen and the graphics screen. These two
screens are always displayed togetker on the CRT and are not separately selectable. The
instrument screen consists of a trace display area and a softkey label area. The Instrument
BASIC editor is also displayed on the trace display area. The graphics screen covers the
entire instrument screen as shown in Figure 7-3. The graphics screen is like an independent
transparent overlay in front of the instrument screen. So, you can draw figures in both the
trace display and softkey iabel areas.
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465,399) {545,399}

6,399 \RER i Instrument Screen
' pLAY

3y ois 5
TNCE ey

o

| Graphics Screen

(0.0

CIGI04
Figure 7-3. Screen Structure

Fach point on the graphics screen is addressable using a coordinate address as shown in
Figure 7-3. The bottom left corner is the origin (0,0) and the top right corner is the maximum
horizontal and vertical end points (545,399). The MOVE and DRAW statement parameters
are specified using these coordinate values. Since the aspect ratio of a graphics screen is 1, you
need not adjust aspect ratio when drawing figures.

instrument BASIC Graphics Commands

HP 8751A Instrument BASIC has four graphics commands; MOVE, DRAW, PEN, and
GCLEAR.

MOVE moves the pen from its current position to the specified coordinates.
DRAW draws a line from the current pen position to the specified coordinates.
PEN selects the pen color on graphics screen used to draw a line. Pen color can be

modified using the modify color function. The default pen colors are:

Tahle 7-1. Default Pen Color of Graphics'Screen

PENj Calor

1 [WHITE
RED
YELLOW

GREEN

CYAN
BLUE

e ELEE L
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If pen selector > 0 then use PEN (pen selector - 1) MOD 6 + 1
If pen selector < 0 then use PEN 1

GCLEAR clears the graphics screen, moves the pen from its current pesition to the
origin (0,0}, and selects pen 1.

Hard Copies

Graphics hard copies can be obtained with the printing or plotting function.

PHD—'I' under plots the display image (both of an instrument screen and a graphics
screen) to a graphics plotter. Plotter pens are specified by the PEN number.

PRINT

el
3
a
9
3
O

under prints a display image on a printer. Refer to Chapter 10 of Reference of
' " under Print/Plot setup menu is selected, a color
under the Print/Plot Setup Menu toggles the

t colo alt color settings and the user selected color settings. The
IXED]. mode prints graphics using the default settings listed in Table 7-1, but a white(PEN

EP 3’;’5!;& Operation Manual. When

graphics image can be printed. I
gg__i.__;;p color mode between the defa

1) line will be printed in black. The _ mode prints graphics in colors that are as
similar as possible to the displayed colors, and the colors are user modifiable.

initial settings
When power is turned ON, the default settings are as follows:

s PEN 1
s MOVE 0,0

Example of Graphics Programming

This section describes an example of a simple program for drawing lines on the graphics
screen.

Drawing a Straight Line
The following Instrument BASIC program will draw a red line from coordinate (50,200) to
coordinate {300,200) on the display.

GCLEAR 1 INITIALIZE GRAPHICS MODE

PER 2 ! SELECT RED PEN

HOVE 50,200 { MOVE PEN TO COORDINATE (50,200}
DRAW 300,200 1 DRAW A LINE TO COORDINATE (300,200)

END

Drawing a Circle

Trying to express all graphical images using only straight lines is tedious, slow, and difficult.
This example describes a subprogram you can use to draw a circle. It can draw a circle by
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passing the center coordinates and the radius as arguments to the following subroutine. This
subroutine can be used as a base for drawing arcs, setting different values for Theta, etc.

SUB Drawcircle(Centx,Centy,R)

DEG USE DEGREES FOR ANGLE EXPRESSIONS
X=Centx+R

Y=Centy

MOVE X,Y MOVE PEN T0O INITIAL POIRT

NEXT X COCRDINATE ON CIRCLE
NEXT Y COCRDINATE ON CIRCLE

I=INT{COS(Theta)*R+Centx)

1
]
|
!
1
For Theta=1 to 360 H
i
Y=INT(SIN(Theta)*R+Centy) !

]

'

¢

DRAW X,Y DRAW LINE TO KEXT POINT ON CIRCLE
NEXT Theta UNTIL STARTING POINT IS REACHED
SUBEND

Using the 8-bit I/0 Port in BASIC Programs

Instrument BASIC can directly control the 8-bit I/O port without using HP-IB commands.
This is faster than using HP-IB commands.

READIO(15,0) inputs the lower 4-bit nibble from the 8-bit I/O Port and uses this as
the low 4-bit nibble, the upper 4-bit nibble is set to all zeros like this:

MSB LSB
8-Bit Byte = (000 xoxx

WRITEIO 15,0, outputs 8-bit data to the QUT 0 thru 7 lines of the 8-bit I/O port.
The OUT 0 signal is the LSB (least significant bit), while the OUT 7

signal is the MSB {most significant bit).

Note An error may occur with any select code other than 15, and with any register
g number other than 0.

v

For more information on the 8-bit I/O port, refer to “I/0 port” in Appendix C of HP 87514
Reference Manual. Sample procedures using the 8-bit I/O port are shown in “I/O Operation
from Instrument BASIC” in Chapter 10 of this manual.
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Using the External RUN/CONT Connector

You can use the RUN or CONT commands in a program by inputting a TTL-compatible
signal to the External RUN/CONT conrnector on the rear panel. The positive-going edge of a
pulse more than 20 psec wide (Tp) in the LOW state will trigger RUN or CONT.

Vih

Vil

Tp

Positive Edge Trigger

czioionl

Figure 7-4. RUN/CONT Trigger Signal

File System Exceptions

The HP 8751A supports both a LIF and DOS file formats. When using the LIF format disk,
the CREATE and CREATE DIR commands will generate an error.

Since the HP 8751A does not support an external disk drive, the MASS STORAGE
IS (MSI) statement cannot specify volumes other than the built-in disk drive (volume

specifier “INTERNAL,4”, the default volume)

“MEMORY,07).

and the RAM disk memory (volume specifier
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Special Features and Advanced Techniques

The topics covered In this chapter are :

= Auto start feature
s On key label function
& Increasing prograin speed

Autoloading and Running a Program Automatically (AUTOST)

The HP 8751A allows you to create a special program file called «AUTOST”. This program is
automatically loaded and run every time the HP 8751A is turned ON.

When you use this capability, the disk on which you saved AUTOST must be inserted in the
disk drive before the HP 8751A is turned ON, or the AUTOST file must be saved on the
RAM disk.

The instrument first searches the disk for the AUTOST file. If there is not, the system
searches the RAM disk memory.

If there is an «ATUTOREC” file on the disk or the RAM disk memory, the system first reads

the AUTOREC file to set up the instrument and then searches for the AUTOST program.
(For more information on AUTOREC, refer to Chapter 11 of HP 8751A Reference Manual.)

On Key Label Function

HP Instrument BASIC allows you to define softkeys from within a prograi. The softkey
Jabels you define will appear when pressing the key on the keyboard. The iabels are
displayed while running the program.

The ON KEY statement is used to define the softkeys. For example:

100 ON KEY 1 GOTO 150
110 ON KEY 2 LABEL vprint”,2 GOSUB Report

......

The KEY statement is used to display the softkey labels define The following set of

statements is same as key stroke of 18 DNKEYLﬁBEL
200 OUTPUT Qﬁp8751;"KEY 44" t SYSTEM key
210 QUTPUT QHpSTSi;"KEY oo i IBASIC softkey
220 QUTPUT @HPBTSI;"KEY ™ 1 ON KEY LABEL softRey
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For more information on the ON KEY statement, refer to the HP Instrument BASIC
Language Reference furnished with Option 002.

Example programs for ON KEY LABEL keys are shown in “Application Programs” in
Chapter 10.

Increasing Program Speed

Since the HP 8751A’ CPU interleaves processing measurements and executing a program,
program execution speed depends on the measurement conditions. The display process also

requires processing time.

To increase program speed (increase throughput), set the HP 87514 to the following

conditions:

@ If you do not need to measure DUT during executing a program, set TRIGGER MODE to
HOLD.

= If you need to measure DUT but do not need to display traces on the screen, set DISPLAY
ALLOCATION to ALL BASIC.

s If you need to measure DUT and display traces but do not need to use marker function, set
all markers to OFF.

m If you need to measure DUT,display traces, and marker functions but de not need to display
markers on the screen, use the MARD OFF HP-IB command to erase the marker display.

® When you use the 8-bit I/O port, use the READIO and WRITEIO commands.
# If you change channels in a program, set Dual Channel to ON before changing channels.

For example, when you change channels in a program, set Dual Channel to ON and Display
Allocation to All BASIC to decrease the switching time between channels 1 and 2.
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The HP-HIL Keyboard

The HP-HIL keyboard keys are arranged into the following functional groups:

Progrem
Control Soitkeys and Editing System
Keys Softkey Control Koys Control Keys

OO OB MHERERED &8

7 S I O A A O N B 1l ]
il ind 0 NI G RGO N Y AN G 0 O o I
<3 bl LI N N N GO L N 0 0 O o B

= i j I
Characler Cursor Numeric
Entry Keys Control Ksys Keypad

Figure 8-1. HIL -Keyboard

Character Entry Keys

(SRS AR [AS AL -
| asialal sl alahnlalnlalaiwiaial -

[oriimi DTN A B PRI R0 nll )
-ifualafalalalsialatalal om0 .

TR0
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The character entry keys are arranged in the familiar QWERTY typewriter layout, but with
additional features.

Shift |

Y
"
o
=
5
=1

Enter
Pring

CTRL]

Select

Back space

Tab |

sets the unshifted keyboard to either upper-case (which is the default after
power ONJ or lower-case (normal typewriter operation).

You can enter standard upper-case and lower-case letters, using the key
to access the alternate case.
has three functions:

@ When a running program prompts you for data, respond by typing in the
requested data and then press (Retwm). This signals the program that you
have provided the data and that it can resume execution.

® When typing in program source code, the key is used to store each
line of program code.

s After typing in a command, the key causes the command to be
executed.

w In the EDIT mode, the key is used to store each line of program

code.
is the same as pressing the key.

((hif}-{(Enter}) performs no function.

In the EDIT mode, allows you to control the editor in the same as
using the cursor-control, display-control, and editing keys. For more detail,

refer to “Using Key in Edit Mode”.
The select key performs no function.

erases the character to the left of the cursor and moves the cursor te the
erased character’s position on the line.

performs no function.

Cursor-Control and Display-Control Keys

CT0I004
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(&) allow you to scroll lines up and down in the print display area. Shifted, these
keys cause the display to scroll towards the top or bottom of the display.

DI allow you to move horizontally along a line. Shifted, these keys allow you to
“Jjump” to the left and right limits of the current line.

cause the display to scroll up or down in one-half page increments.

) performs no function.

Numeric Keypad

e
CRFaos

The numerical keypad provides a convenient way to enter numbers and perform arithmetic
operations. Just type in the arithmetic expression you want to evaluate, then press (Enter).
The result is displayed in the lower-left corner of the screen.

performs the same function as the key. The numerical keypad
serves the same function as the numerical keypad on the front panel of the
HP 8751A.

Tab performs no function.
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Insert line inserts a new line above the cursor’s current position (edit mode only).

Delete line deletes the line containing the cursor (edit mode only).

performs no function. HP Instrument BASIC is always in the insert mode.
The characters you type are always inserted to the left of the cursor.

Insert char |

Delete char J deletes the character at the cursor’s position.
Clear line clears from the current cursor position to the end of the line.

clears the entire alpha screen. In EDIT mode, this exits the EDIT mode.

Clear display

Program Contirol Keys

2709007

The following keys allow you to control execution of the program stored in the analyzer’s
memory.

ifted-(Stop) pauses program execution after the current line. Pressing
n the System menu resumes program execution from the point

where it was paused.
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{Snift)-(Siop) stops program execution after the current line. To restart the
program, press Run in the System menu.

When in the editor mode, exits the edit mode.

pauses program execution when the computer is performing or {rying to
perform an I/O operation. Press instead of unshifted-(Stop} when the
computer is hung up during an I/O operation, because unshifted-(Stop} works
only after the computer finishes the current program line.

resets program execution immediately without erasing the
program from memory (BASIC RESET).

System Control Keys

The unlabeled keys above the numeric keypad control various system functions related to the
program.

To easily identify the keys in the following description, we'll use the following convention:

w (Key-1}—Above the (] key.

» (Key-2}—Above the (7) key.

® (Key3)—Above the (1] key.

& (Key-a}—Above the (=] key.

{(Recall) Unshifted-(Kep.1) (Recall) recalls the last line the you entered, executed,
or deleted. Several previous lines can be recalled this way. Recall is

particularly handy to use when you mistype a line. Instead of retyping the
entire line, you can recall it, edit it using the editing keys, and enter or

execute it again.
moves forward through the recall stack.
{Run) starts a program running from the beginning.
(Continue) resumes program execution from the point where it was paused.
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(IBASIC)  allows you to type BASIC commands on Keyboard Input Line. If Display
Allocation is All Instrument, pressing this key changes the Display
Allocation to BASIC Status.

changes Display Allocation to All Instrument.

Softkeys and Softkey Control

2709003

There are eight softkeys (labeled (f1) through (t8) and two keys that control the definition of
the softkeys ((Menu] and {User System)). The softkey labels are indicated on the right of the

HP 8751A’s screen.

Softkey Control Keys
Pressing the following:

leads to the Edit menu, which controls programs and the editor.
(Uns}dfted~) leads to the BASIC menu from which to control a BASIC

program. This menu is the same menu displayed when pressing (SYSTEM) B Ic

from the front panel.

In the edit mode, pressing leads to the Edit System menu, which
provides softkeys to conveniently enter BASIC commands.

(Shfe}(Gser System) (User) leads to the ON KEY LABEL menu, which are user
defined softkeys in a BASIC program. (For information on getting to this menu
through Instrument BASIC, see “On Key Label Function” in Chapter 8.)
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Softkeys

Figure 9-2 shows the softkey menus accessed from the and keys. Pressing a

softkey performs the command labeled or produces a sequence of characters on the keyboard
input line (or on the “current line” in the EDIT mode}.

Pressing the softkeys on the front panel of the HP 8751A performs the same functions as
pressing the (1) through (fa) function keys.

Usar
Menu Syatam
{Unsghifted) Gin Edit meode}
Frizey
BIT CAY ETEP SHeSTEL
[
Cont inum SA¥E Cantimus tpETEL, Tre mery is
cefired by uaers]
ENTER it & prOgrem.
Run RE-SEYE Ayn s TSL
T sottkey
BCRATCH €T Pauas o lebels are
dephyed Ay
g Us
o0 T fogum.
RERuior PURE LINE
Edit w“
INITIALIZE LE
COMMAND ENTRY meny = s,
{Sew Chapter 3 Y
FILE o KEY
UTILITY RETURM LABEL B EIT
L] !—J
Edit menu Flle Utility BASIC Edit System ON KEY
manu menu meant LABEL manu

caracn

Figure 9-2. Softkey Menus Accessed from (Menu) and {User System) Key

Softkeys Accessed from Key

Edit Menu

Pressing the following:

produces the command “EDIT” on the keyboard input line. After EDIT is
entered, pressing enters the edit mode.

resumes program execution from the point where it was paused.

immediately executes a program.

produces the command “SCRATCE”. The SCRATCH erases the program in
memory. After SCRATCH is entered, pressing executes the command.

produces the characters “REN”. REN renumbers all of the program lines
currently in memory.

leads to the File Utility softkey menu to access the disk.
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File Utility Menu

Pressing the following:
CAT: produces the command “CAT”. CAT lists the contents of a mass storage
directory.

SAVE produces the command “SAVE""”. SAVE creates an ASCI] file and copies
) program lines as strings into that file.

produces the command “RE~SAVE""”. RE-SAVE creates a specified ASCII file
if it does not exist; otherwise, it re-writes a specified ASCII file by copying
program lines as strings into that file.

produces the command “GET""". GET reads the specified ASCII file and
attempts to store the strings into memory as program lines.

produces the command “PURGE""”. PURGE deletes a file or directory from the
directory of a mass storage media.

produces the command “INITIALIZE”. INITIALIZE prepares mass storage
media for use by the computer. When INITIALIZE is executed, any data on
the media is lost.

goes back to Edit menu.

Softkeys Accessed form Key
key allows you to access three different softkey flows dependent on conditions as

follows:

 Pressing unshifted-{Tser System) accesses the Program Control menu

m Pressing {Shift }{User System ) accesses the ON KEY LABEL menu.

x In editor mode, pressing unshifted-(User System] accesses the Edit System menu

The details of each menu is described below.

BASIC Menu (Unshifted Key)

Pressing the following:

Step allows you to execute one program line at a time. This is particularly
useful for debugging.

resumes program execution from the point where it was paused.
starts a program from its beginning.

pauses program execution after the current program line has executed.

stops program execution after the current line. To restart the program,
press Run.

enters into the EDIT mode.

COMMAND ENTRY  leads to the Command Entry menu. (See “Entering BASIC Statements
et from the Front Panel Keys” in Chapter 3.)

8.8 The HP-HIL Keyboard



leads to a softkey menu defined during program execution, if the softkey
menu has been defined.

Edit System Menu

In the edit mode, pressing the key leads to the softkey menu to produce the
character which are the BASIC commands and editor control commands most often used in

developing and running BASIC programs.
ASSIGN @HpB751: produces the command “ASSIGN GHp8751 TO 800" at the cursor’s current
position.

produces the command “OUTPUT @Hp8751;""” at the cursor’s current
position.

produces the command “ENTER @Hp8751;" at the cursor’s current position.

produces the command “END”.

allows you to move the cursor to any line number or to label, after
pressing , type a line number or a label and then press (Retum),
the cursor moves to the specified line or label. '

recalls the last deleted line.

exits the edif mode.

ON KEY LABEL Menu

Softkeys in this menu are defined in a program, and the softkeys are labeled during program
execution. For more information on using this feature, refer to “ON KEY” in Chapter 2 of the

HP Instrument BASIC Language Reference furnished with Option 002.

Using Key in Edit Mode

In the edit mode, holding down (CTRL), while pressing another key allows you to control the
editor in the same way as pressing control keys such as (&), {¥), (insert fine ), etc.
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If you

press ...

it performs ...

GEnlo)
GEBO)
GERO)
Gin 0
Gin e

T

G0
D@
T
DB
e

moves the cursor to beginning of line, (the same function as E00)2
moves cursor backward one character, (the same function as @)
deletes a character, (the same function as (Delete char}).

moves the cursor to end of the line, (the same function as EX; )2
moves cursor forward character along a line, (the same function as (3))-

allows you to move the cursor to any line number or label, after press (CTRLHg), type a
line number or label name and press (Return ), the cursor moves to the specified line,

{the same function as & G’I‘

deletes backward one character (the same function as (Back Space))-

performs the same function as (Return }-

deletes a line from the cursor’s current position to the end of the line.

performs the same function as (Return).

moves the cursor to the next line, (the same function as (¥}).

inserts a new line above the cursor’s current position, (the same function as (insert fine )).

moves the cursor to the previous line, (the same function as &)
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Application Programs

This chapter discusses HP Instrument BASIC programming with examples. Examples
correspond to actual measurement situations. These Instrument BASIC examples will
supply useful information for developing HP 8751A Instrument BASIC application programs.
Included are several typical types of programs and three application programs for the

HP 8751A. The topics covered in this chapter are:

» Sample programs for controlling the HP 8751A
& Sample programs for I/O operation
» Sample programs for using Instrument BASIC simultaneously with an external controlier

® Application programs

Note Hewlett-Packard is NOT LIABLE for any damages incurred while using the
§ sample programs given in this manual.

v

Controlling the HP 8751A using Instrument BASIC

HP Instrument BASIC will allow you to easily control the HP 8751A. This section describes
the basic techniques for using Instrument BASIC to control the HP 8751A. In this section,
the following sample programs are described:

x Sending HP-IB commands to the HP 8751A

w Detecting end of sweep

® Trace data transfer

a ON KEY.... LABEL function

® Setting the limit line table from Instrument BASIC
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Note ‘Two quotes, in succession, will embed a quote with in a string when a
quotation mark needs to be in a string.

g For example:
100 OUTPUT @Hp8751;";TITL “"This is a test."" "

Qutputs ;TITL "This is a test." to GHp87S1.
(TITL displays a title.)

200 File-name$="TEST"
210 OUTPUT @Hp8751;"SAVDDAT""" ;File-name$;""""

Qutputs SAVDDAT "TEST"; to @ip8751.
(SAVDDAT saves internal data arrays.)

Sending HP-IB Commands to the Network Analyzer part of the HP 8751A

The network analyzer and HP Instrument BASIC in the HP 8751A should be regarded as
two separate instruments interfaced by an internal HP 8751A HP-IB bus. So, to distinguish
between the internal and external HP-IB interfaces, use select code “8” for the internal HP-IB
interface, (the external select code is “77). For more information on HP-IB commands, refer
to HP-IB Programming Manual.

This sample program sends the HP-IB command by using the HP-IB interface from
Instrument BASIC to the analyzer.

10 ASSIGN QHp8751 TO 800 ! Assign HP 87514 to HP-IB address "800"

..........

oooooooooo

600 END

Figure 10-1. Sending HP-IB Command
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Setting the Limit Line Table from Instrument BASIC

This sample program shows how to transfer an Instrument BASIC limit line table to the

HP 8751A. By using this sample program, you can create a complex table easily. To increase
the number of limit segments, add to the “DATA” line (line 140 through 170) and adjust the
“FOR” statement (line 190) accordingly.

100 ASSIGHN @Hp8751 TO 800
110 DIM Stimulus(1:4),Upper(1:4),Lower(1:4)

120 Limit Line Table

130 {--- Frequency(¥Hz) =--- Upper Limit(dB) -- Lower Limit(dB)
140 DATA 30, ~40, -80

150 DATA &5, 0, -15

160 DATA 70, 0, ~-20

170 DATA 100, =30, -70

180 FOR I=1 TO0 4 H
200 READ Stimulus{I),Upper(I),Llower(I) ! Reading 4 data arrays

210 NEXT 1 )

230 OUTPUT @Hp8751;"LIMILINEON" ! Limit line ON

240 OUTPUT @Hp&751;"EDITLIMIL" ! Edit limit line
i

250 QUTPUT @Hp87S5t;"LIMCLEL" ! Clear Limit Table

260 FOR I=1 T0 4

270  QUTPUT QHp8751;"LIMSADDY

280  QUTPUT QHp8751;"LIMS ";Stimulus(I);"MHz"
290  QUTPUT QHp8751;"LIMYU ";Upper(I)

300 OUTPUT QHp8751;"LIML *;Lower(I)

310 OUTPUT @Hp8751;"“LIMSDON"

Add limit segment
Set Stimulus

Set Upper limit
Set Lower limit

u e sem e e

320 NEXT I

330 QUTPUT @Hp8TS1;"LIMEDONE" ! Finish this limit table editing
340 OUTPUT @Hp8751;";LIMITESTON * ¢! TURN ON LIMIT TEST

350 QUTPUT QHp&751;"*CLS" ! CLEAR STATUS BYIE

360 QUTPUT QHpS7EL;"#SRE 4"

370 OUTPUT QHpBTE1;"ESNB 1"

380 ON IRTR 8 GOTO End_sweep

390 ENABLE INTR 8

400 OUTPUT QHp87EL;"SING" ! SINGLE SWEEP

410 Loop._top:G0T0 Loop_top ! WAIT FOR EXD OF SWEEP
420 End_sweep: )

450 OUTPUT QHp8751;"ESB7T"

460 ENTER @QHp8751;3tat {READ STATUS BIT 4 (1=FAIL, O=PASS)
470 IF BIT(Stat,4) THEN

480  BEEP ! FAIL ( 2 BEEP )
4390  WAIT .5

500  BEEP

510 ELSE

520  BEEP ! PASS ( 1 BEEP )
530 END IF

540 END

Figure 10-2. Setting Limit Line Tabile
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Detecting End of Sweep

The HP 8751A’s Event Status register B (ESB) reports the instrument status of the HP 8751A.
The status bit named “Sweep or group of complete” in the ESB returns a bit value of 1 when 2
single sweep or group of sweeps have been completed. For details of ESB, SRE, and ESNB, refer

to Appendix B in HP-IB Programming Manual.

This sample program shows how to detect the end of measurement sweep using Instrument
BASIC. In Figure 10-3, Instrument BASIC declares “ON INTR” (ON INTERRUPT) in line 50.
When the end of sweep is detected as an SRQ (Service ReQuest) and the program branches to
a specified subprogram. SRE and ESNB must be enabled before ON INTR is used. This sample
program is useful when you want to process something only while a sweep is in progress.

10
20
30
40
50
60
70
80
90

ASSIGN @Hp8751

OUTPUT @Hp8751;
QUTPUT @Hp87S1;
OUTPUT @HpBT7L1;

ON INTR 8 GOTO
ENABLE INTR 8

OQUTPUT @Hp8751;

GOTO 80

T0 800

GI*CLS(I !

“#SRE 4" ! Initializing
"ESNB 1" !

Jump

"NUMG 30"
! Repeat this line until sweep ends

l--- If 30 sweeps completed, then jump to subprogram -t

100 Jump:!
110 PRINT "SWEEP COMPLETED."
120 END

! Jump to this line when sweep ended

Figure 10-3. Detecting End of Sweep
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Trace Data Transfer

There are two formats in which to transfer data to an Instrument BASIC program, ASCII or
binary. The binary format transfers data faster, but the program is more complex than is the
ASCII format transfer program, because it is necessary to specify the data format in detail.
If you do not need high speed data transfer, use the ASCII data format because the program
becomes more simple. If you want to transfer data faster, the binary data format transfer is
appropriate. The following sample programs use both the ASCII and the binary formats.

Assume that the number of measurements points is 201.

input Trace Data

The following sample programs transfer measurement data from the HP 8751A to data array
“Dat”.

10 ASSIGN QHp8751 TO 800
20 DIM Dat(1:201,1:2)
100 QUTPUT @Hp8751;"HOLD™ ! Sweep HOLD
110 OQUTPUT €Hp8751;"FORM4" ! Set the Data format to ASCII format
120 OUTPUT QHp8751i;"OUTPFORM?" ! Query formatted data
130 ENTER @Hp8751;Dat (=) { Enter data
140 PRINT Dat(*) { Print data on ths screen

200 END

Figure 10-4. Input ASCIl Format Data

i0 ASSIGN @Hp8751 TO 800
20 DIM Dat{1:201,1:2)

80 OUTPUT @Hp8751;"HOLD™ ! Sweep HOLD

100 OQUTPUT ¢Hp87S51;"FORM3Y ! Set the data format to IEEE 64 bit format
110 ASSIGN @Dt TO 800;FORMAT OFF ! Assign "@Dt" to binary data line

120 !

130 OUTPUT ¢Hp8751;"0UTPFORM?! | Order the formatted data
140 ENTER @Hp87S51 USING vy L 8AY ;Beader$ ! Read header )

150 ENTER @Dt ;Dat(#) ! Read trace data

160 ENTER ¢Hp8751 USING Y 14" ;Terminate$ ! Read terminator

170 OUTPUT @Hp8751;"FORM4" ! Go back to ASCII format
200 END :

Figure 10-5. Input Binary Format Data
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Qutput Trace Data
Following sample programs transfer Instrument BASIC trace array data to the HP 8751A.

10 ASSIGN ¢Hp8751 TQ 800
20 DIM Dat(1:201,1:2)

90 OUTPUT QHp8751;"HOLD" ! Sweep HOLD

100 OUTPUT QHpB8T751;"FORM4" ! Set ASCII data transfer format
110 OUTPUT @Hp8751;"INPUFORM w.pat(*) ! Transfer array data to data trace
120 END

Figure 10-6. Output ASCII Format Data

In binary format, when the defined data length is different from the actual data length, an
error occurs. You must set same length of both data. In the following sample program, the
data length is adjusted in line 130 because “Nop” varies with your measurement settings.

10 ASSIGN QHpB751 TO 800

20 DIM Dat(1:201,1:2)

100 OQUTPUT @Bp8751;"HOLD"

110 QUTPUT ¢Hp8751;"FORM3"

120 ASSIGN @Dt TO 800;FORMAT OFF
130 Nop=201

140 Noplength=LEN(VALS$(Nopx16))
150 IF Noplength<4 THEN

180 REPEAT

170 Nopstring$="0"&VAL$ (Nop*16)

180 Noplength=LEN(Nopstring$)

180  UNTIL Noplength=4

200 ELSE

210  Nopstring$=VAL$ (Nop*16)

220 END IF

230 QUTPUT @Hp8751 USING vd,9A"; WINPUFGRM ¢ | Send transfer command
240 OUTPUT @HpB8751 USING ng K';"#6007 ;Nopstring$ ! Send number of data

250 QUTPUT QDt;Dat{*),END i Transfer data of array "Dat" and terminator
260 OUTPUT QHp8751;"FORM4"

300 END

Halt the sweep

Set the data format to IEEE 64bit
Assign "@Dt" to binary data line
Number of points are 201

[ Y

Figure 10-7. Output Binary Format Data
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ON KEY.... LABEL Function

By using this sample program, several front key operations and BASIC processing steps
can be combined and executed as a single softkey operation. For details of the “ON KEY”
command, refer to HP Instrument BASIC Language Reference.

This sample program shows how to enter a user-defined function which is executable as a
softkey command. Assume that the DUT is bandpass filter with a center frequency is 70
MHz.

10 ASSIGN @Hp8751 TO 800

20 ON KEY 1 LABEL "3dB" CALL Filter3db ! Define softkeys
30 ON KEY 2 LABEL "BndRejct” CALL Band_reject !

40 0N KEY 8 LABEL "QUIT" GOSUB Quit !

50 QUTPUT QHp8751;"KEY 44" ! SYSTEM kaey
60 OUTPUT @QHp8751;"KEY 0" ! IBASIC softkey

70 OUTPUT QHp8751;"“KEY 79 ! ON KEY LABEL softkey
80 LOGP

90 END LOOP

100 Quit:!

110 END ! End of main preogram

120 !

130 SUB Filter3db

140  ASSIGN @Hp8T7S1 TO 800

150 QUTPUT @Hp8751;"MARKL TOMHZ"

160  OUTPUT @Hp8751;"DELR1;"

170  OUTPUT @Hp8751;"WIDTON;"

180 OUTPUT QHp8751;"WIDV -3¢

180 SUBEND

200 SUB Band_reject

210  ASSIGN ¢Hp8751 TO 800

220 OQUTPUT @Hp8751;"MARK1 7OMHZ"

230 QUTPUT QHp87S51;“DELRL"

240 OUTPUT QHp8751;"MARKZ"

250 OUTPUT QHp8751;"TRACKCN"

260  OUTPUT @Hp8751;"SEAMINY

270 SUBEND

Figure 10-8. On Key Label
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|/0 Operation from Instrument BASIC

This section describes the input/output operations using the 8-bit I/O port and the built-in
disk drive. The following sample programs are covered in this sectjon:

# Signal transfer using the 8bit I/O port
Reading data from the 8-bit I/O port
Writing data to the 8-bit I/O port

m Disk I/O for an built-in disk drive
Saving trace data
Loading trace data

Signal Transfer Using the 8-bit 1/O Port

Reading Data from the 8-bit I/O Port
This sample program shows how to directly read a specific data bit from the 8-bit I/O port.

10 Read_bit=2

20 A=BIT(READIO(15,0),Read_bit)
30 PRINT A

40 EXND

Figure 10-9. Reading 8 Bit [/O Port

Writing Data to the 8-bit I/O Port

This sample program shows a sample of writing data to the 8-bit I/0 port. When you use the
8-bit I/0O port, data has to be set and transferred as bits. Both Write_bit and Write2_ bit
are first set ON, and then Write2_bit is set to OFF. For details of the Instrument BASIC
commands “WRITEIO” and “READIO”, refer to “Using the 8-bit I/O Port in BASIC Programs”

in Chapter 7.

50 Write_bit=1 ! Assigning Write_bit to Bit 1

60 Write_bit_ptn=2"Write_bit ! Write_bit_ptn is ON state of Write_ bit
70 Write2 bit=3 | Assigning Write2_ bit to Bit 3
!

80 Write2_bit.ptn=2"Write2 bit ! Write2_ bit_ptn is ON state of Write2 bhit
80 !
100 fovmmmemsnonn Both bits are ON -—==-====mmwoe

110 lo_reg=BINIOR(Write_bit_ptn,Write2_ bit_ptn)
120 WRITEIO 15,0;Io_reg

130 1

140 {---mmmem Set only Write2_ bit to OFF ~=----—--
150 Io_reg=BINAND(Io_reg,BINCMP (Write2_bit_ptn))
160 WRITEIQ 15,0;Ic.reg

200 END

Figure 10-10. Writing Data To The 8-bit 1/O Port
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Disk 1/Q for Built-in Disk Drive

The HP 8751A has a built-in disk drive. So, you can save of get data easily with Instrument
BASIC.

Saving Trace Data
This sample program saves the HP 8751A’s curTent raw measurement data to an arbitrarily
named file.

10 ASSIGN @Hp8751 TO 800
~0 DIM File_name$[10]
100 INPUT "ENTER FILE NAME (up to 10 Characters)",File_name$

110 ¢
120 OUTPUT QHp8751;"SAVRAUN“ { Set to save only raw data
130 QUTPUT @HpBTSi;"SAVDDA ""“;File-name$;"“““
140 END
-
Figure 10-11. Saving Trace Data
Loading Trace Data
This sample program loads trace data from the built-in disk drive into array “Dat”.
1
10 DIK Dat(1:201,1:2)
100 INPUT "ENTER FILE NAME" ,File_name$
200 File_name$=File_name$z"_D" i Add extension to a data file name
201 t If DOS format disk is used,
202 ! change "_D" to “.DAT".
210 ASSIGN QFile TO File_name$
220 ENTER @File;Dat(*)
230 ASSIGN @File TO * ! Close the file
231 PRINT Dat(*)
240 END

Figure 10-12. Loading Trace Data
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Simuiltaneously using Instrument BASIC and an External Controiler

This section describes sample programs that are useful when two controllers are used on the
same bus. The following sample programs are covered:

& Passing control

a Transferring a program to Instrument BASIC

» Running an external controller program

& Referring to an external controiler’s data array contents

Assume that external controller and Instrument BASIC controlier are connected with an
HP-IB interface in this section.

Passing Control

The HP-IB bus can only have one active controller at a time. If more than one controller is
on the same bus then the controllers must use a handshaking system to pass control from one
controller to another.

This sample program shows how to pass control of an HP-IB bus from the external controller
to Instrument BASIC. The external controller is active first. If Instrument BASIC attempts to
print out before being passed control, then an HP-IB error will occur, an interrupt generated,
and the program will jump to the label “Not_active”. When it passes control to the

HP 8751A, the program is released from the ERROR interrupt and will then execute a print
out.

Assume that the following two programs are simultaneously running on an external controller
and on HP 8751A Instrument BASIC program respectively.

40 Hp8751=T17
50 PASS CONTROL Hp8751 | Pass control to the HP 87514

60 ENWD

Figure 10-13. Passing Control from External Controlier

30 PRINTER IS 701 .
40 ON ERROR GOTO Not_active ! Waiting for control to be passed in line 50

50 Hot_active:! ! of the external controller BASIC

60 PRINT "HELLO WORLD!" i If it was not passed control yet, HPIB error
70 1} 1 occurred and back to label "Not_active

80 OFF ERROR

90 ENRD

Figure 10-14. Receiving Control
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Transferring a Program to Instrument BASIC

This sample program transfers a program from an external controller’s disk to Instrument
BASIC memory through the HP-IB interface.

This sample program must be executed on the external controller.

10 ASSIGN QHp875: TO 717

100 OUTPUT QHp8751;"*RST"

110 OUTPUT @Hp8751;"PROG:DEL:ALL" ! Scratch program (refer to Appendix B)
120 INPUT "FILENAME?",File_name$

130 DIM Line$[1024]

140 OUTPUT @QHp8751;"PROG:DEF #0" ! Send header

150 ASSIGN @File TO File_name$ ! Open file and assign data path

160 ON ERROR GOTC Done

170 LOGP

180  Line$=""

180  ENTER @File;Line$ ! Read and input program scurce code
200 OUTPUT @Hp8751;Line$ ! Send to iBASIC

210 END LOOP

220 Done: !

230 OFF ERRCR
240 OUTPUT QEp8751;Line$

250 QUTPUT @HpSBTEL;"™ " END ! Send terminator
260 ASSIGN QFile TO = ! Close file
300 END

Figure 10-15, Program Down-ioad
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Running an External Instrument BASIC Program

This sample program runs on an external controller and commands an HP 8751A to load a
program from its own built-in disk and run it.

Assume that the Instrument BASIC program file “PROGRAM1” is stored on the built-in disk of
the external HP 8751A. This sample program is executed from the external controller.

10 ASSIGN @Hp8751 TO 717

100 OUTPUT @Hp8751;"PROG:DEF #0"

110 OUTPUT @Hp8751;"10 GET ““PROGRAMI“"" ! "Filename" is object file name
120 OUTPUT @Hp8751;"20 END"

130 OUTPUT @Hp8751;" " END

140 !

150 QUTPUT QHp8751;"PROG:STAT RUN" { RUN program

200 END

Figure 10-16. Run External instrument BASIC Program

You can run an external program using the following command in lire 150 of the above
program.
150 QUTPUT Hp8751;"PROG:EXEC ""RUN"""

Accessing the Contents of a Data Array in the instrument BASIC Program from
an External Controller

This sample program shows how to read array data of an Instrument BASIC program from an
external controller.

Assume that array “Dat” is defined as DIM Dat(1:201,1:2) in a program of the Instrument
BASIC and contains trace data. This sample program must be executed from an external
controiler.

10 ASSIGN @Hp8751 TO 717

300 DIM Passed(1:201,1:2)

310 OUTPUT @Hp8&751i;"PROG:NUMB? “"Dat"";"

320 ENTER @Hp8751;Passed(*) ! Instrument BASIC’s array "Dat" data is entered
330 ¢ ! to array “Passed"

340 END

Figure 10-17. Accessing External Controlier’s Program Array
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Application Programs

This section covers the following application programs:

® Searching for the resonant and anti-resonant frequency of a crystal resonator
m Sharing one printer with two controllers

m Loading BASIC programs using soft keys

These programs are executable as they stand, but you should make adjustment for your
applications, such as frequency settings and so on.
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Searching for Resonant and Anti-resonant Frequency of a Crystal Resonator

This program uses the marker target search function to determine the resonant frequency f;
and anti-resonant frequency f, by searching for the 0° phase point. To improve throughput,

the m

easurement display is turned off in this program.

10

20

30

40

50

60

70

80

90

100
110
120
130
140
150
160
170
180
130
200
210
220
230
240
250
260
270
280
290
300
310
320

IPROGRAM CRYSTAL
i
ASSIGN @HpR751 TD 800
INPUT “ENTER CENTER FREQUENCY [MHzl",Center.f
INPUT "ENTER SPAN FREQUEKCY [MHz]*®,Span_f
QUTPUT @QHp8751;"BR;LOGMP"
QUTPUT ¢Hp8751;"CENT “.Center_f;"MHZ"
OUTPUT QHp8751;"SPAN ";Span_f;"MHZ"

i

End_sweep=0

QUTPUT @QHp8751;"#CL5"

QUTPUT @Hp8751;"SING"

REPEAT

OUTPUT QHp875L;"ESBT"
ENTER @¢Hp8751;Esdb

UNTIL BIT(Esb,End_sweep)

]

DIM 4¢1:3),B(1:3)

QUTPUT @Hp8751;"CONVZTRA"

QUTPUT @Hp8751;"MARK1 0%

QUTPUT @Hp8751;"MARKOMAMO"

QUTPUT @Hp8751;"SEATARG O"

OUTPUT @HpS?Si;"DUTPMARK?"

ENTER QHpB751;A(*)

OUTPUT @Hp8751;"SEAR"

OUTPUT @HpB?Sl;"UUTPMARK?"

ENTER QHp8751;B(*)

]

PRINT USING "34,3D.6D,44";"fr=",A(3)/1.E+8," MHz"
PRINT USING "3A,3D.6D,44";"fa=",B(3)/1.E+6," MHz"
]

EKD

Figure 10-18. Searching For Resonant/Anti-resonant Frequency

fr=
fa=

10-14

31.998495 MEz
32.005148 HHz

Figure 10-19, Example of Resuit on CRT Display
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Sharing One Printer Between Two Controllers

This program shows a sample of sharing one printer between two controllers. The HP 8751A
and the external controller uses the printer in sequence, the HP 8751A uses the printer first.
The following is assumed:

s Two controllers and one printer on one HP-IB bus
& Figure 10-20 is in memory of the external controller
& Figure 10-21 is in memory of the Instrument BASIC controller

10 Hp8T751a=717

30 QUTPUT Hp8751a;"PROG:STAT RUN" ! Make iBASIC run state

40 1

50 PRINTER IS 701 .

80 PRINT "THIS LINE IS PRINTED QUT FROM EXT. CONTROLLER.V

70 PRINT "NOW I’LL PASS CONTROL TO ALLOW IBASIC TO USE PRINTER.®
80 PRINT "¢

30 PASS CONTROL Hp8751a

100 ON ERROR GOTO Not_active

110 ! Waiting for control to be passed back.

120 Not_active: ' HNow I returned to an active controller.
130 REMOTE Hp8751a ! I can use HP-IB again.

170 PRINT “THIS LINE IS PRINTED 0OUT FROM EXT. CONTROLLER AGAIN.®
180 END

Figure 10-20. Sharing a Printer (Program For External Controller)

10 Printer=701

20 PRINTER IS Printer

30 ON ERROR GOTO Ret_active

40 !

50 Not_active:!

60 PRINT "THIS LINE IS PRINTED FROM IBASIC"

70 ! NOW I’m an active controller. I can freely use HP-IB.
90 PRINT "NOW I’LL DUMP 87514’3 SCREEN TO PRINTER"

100 ASSIGN @Hp87S51 TO 800

110 OQUTPUT @Hp8751;"DISABASS”

120 QUTPUT QHp8751;"PRINALLY

130 PRINT "THIS LINE IS PRINTED 0OUT BELOW THE DUMP LIST."

140 PRINT "SO YOU’LL KNOW IF YOU USE HP-IB FROM IBASIC AND";

180 PRINT " INSTRUMENT AT THE SAME TIME,";

160 PRINT “PREEMPTIVELY EXECUTED PROCESS DOES WORK FIRST, THEN NEXT."
17G PRINT "* .
200 ! Now I’ve done my work, so I’1l pass control back
210 PASS CONTROL {721 ! to the ext. contreller

220 END

Figurd 106-21. Sharing a Printer (Program for Instrument BASIC)
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Automatic Program Execution

This program displays up to eight program file names in the HP 8751A’s softkey label area,
from which one of the programs can be selected and executed by just pressing a softkey. This
feature lets you execute a program without using the keyboard. You only need to select the

softkey of the program you want to execute.

You should name the file of this program, “AUTOST", so this program file will execute
automatically when the HP 8751A is turned ON.

When you want to recall this program again after execution of an object file, you simply add
the command GET "AUTOST" just before the END statement line of your object program code.

10 '0N KEY LABEL FUNCTION

20 !

30 ASSIGN @Hp8751 TO 800

40 DIM Dir$(1:200)[80],File$(1:200)[10]
50 !

60 CAT TO Dirs$(#)

70 !

80 File_end=0

90 File_number=1

100 WHILE File_end=0 AND File_number<200
110 File$(File_number)=Dir$(File_number+7)[1, 10]
120 IF File$(File_number)="" THEN

140 File_end=1 _

141 File_number=File_number-1
143 ELSE

144 File_number=File_number+l
150 END IF

170 END WHILE

180 ¢

190 Max_page=INT(File_number/6)+1
200 Npage=1

210 QUTPUT QHp8751;"KEY 44"

220 OUTPUT @Hp8751;"KEY 0"

230 QUTPUT @Hp8751;"KEY 7"

240 Head: !

250 Page={(Npage-1)*6

260 ON KEY 1 LABEL File$(Page+1) GOSUB Jumpl

270 OK XEY 2 LABEL File$(Page+2) GOSUB Jump2
280 ON KEY 3 LABEL File$(Page+3) GOSUB Jump3
200 ON KEY 4 LABEL File$(Page+4) GOSUB Jump4d
300 ON KEY 5 LABEL File$(Page+5) GOSUB Jumpb
310 ON KEY 6 LABEL File$(Page+6) GUSUB Jump6
320 ON KEY 7 LABEL "NEXT PAGE" GOTO Jump7

330 ON KEY 8 LABEL “"PREV.PAGE" GOTO Jump8

Figure 10-23. Automatic Prdgram Execution (1/2)
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340
350
360
370
380
390
400
410
420
430
440

450 IF Npage>Max_page THEN Npage=Max_page

460 GOTO Head

470 Jump8:Npage=Npage-1

480 IF Npage<=1 THEN Npage=1

4390 GOTO Head

500 !

510 END )

H

Logp

END LOGP

4

Jumpi1:GET File$(Page+1)
Jump2:GET File$(Page+2)
Jump3:GET File$(Page+3)
Jump4:GET File$(Page+4)
Jump5:GET File$(Page+5)
Jump6 :GET File$(Paget+6)
Jump7 :Npage=Npage+1

Figure 10-22. Automatic Program Execution (2/2)
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HP 8751A Specific HP Instrument BASIC Features

This chapter lists and summarizes the HP Instrument BASIC features specific to the
HP 8751A. Details of each feature are described in the previous chapters and in the
appendixes.

This chapter covers the following topics:

k I/0 interfaces

# Display

s Keyboard

& Disk drive

s BASIC statements not implemented

8 BASIC statements specific to HP 8751A

s HP-IB commands specific to Instrument BASIC

Available 1/0 Interface and Select Codes

Available interfaces and their select codes in HP 8751A Instrument BASIC are listed in the
following table.

Select Codes | Devices
1 CRT
2 Keyboard
7 External HP-IB interface
8 Internal HP-IB interface
Note The HP 8751A does not have an RS5-232C interface.
i
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Display

The HP 8751A’s Instrument BASIC has four display allocation types. The following table lists
the number of lines and columns in the BASIC print area for each display allocation. It also
shows the keyboard input line status for each allocation. When the keyboard input line is
available, you can execute BASIC commands from the keyboard.

Display Allocation BASIC Print Area Keyboard Input Line
Columuns Lines
All Instrument 0 0 not available
Half INSTRument Half BASIC 58 12 available
ALL BASIC 58 24 available
BASIC Status 0 (4 available

For more information on display allocation, refer to “Display Features” in Chapter 7.

The HP 8751A can be connected an external monitor. For information on the recommended
monitor, refer to “SYSTEM ACCESSORIES AVAILABLE” in General Information.

Keyboard

For information on the keyboard, see Chapter 9.

Storage Devices
The HP 8751A’s Instrument BASIC has the following disk drive limitations.

® A built-in flexible disk drive and a RAM disk memory are supported.
s External disk drives are not supported.

s HFS format is not supported.
a Disk types which can be initialized by the HP 8751A’s Instrument BASIC INITIALIZE

statement are 720 kByte (2DD, gray discs) and 1.44 MByte (2HD, black discs). 270 kByte
(blue discs) discs can not be initialized. '
» The only INITIALIZE format option is the default (256 byte/sector).

DOS formats supported. The DOS formats supported are:

a 720 kbyte, 80 tracks, double-sided, 9 sectors/track
» 1.44 Mbyte, 80 tracks, double-sided, 18 sectors /track
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BASIC Statements not Implemented

The following statements are listed in the HP Instrument BASIC Language Reference but not
implemented in the HP 8751A%s Instrument BASIC.

@ OFF CYCLE
# OGN CYCLE

S
[
=T
™
=
o
.:‘J’-.;

o s
B
@ g
0
m:
oy
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=
-
m

BASIC Statements Specific to HP 8751A

The following statements are NOT listed in the HP Instrument BASIC Language Reference
but are available in the HP 8751A"s Instrument BASIC.

& DATE

m DATES

® READID

s SET TIME

® SET TIMEDATE
m TIME

= TIMES

o WRITEIQ

These keywords are described in Appendix A.

HP-IB Commands Specific to HP 8751A’s Instrument BASIC

The HP 8751A’s Instrument BASIC provides an HP-IB command set called “PROGram
Subsystem”, which is used to control HP 8751A’s Instrument BASIC system from an external
controller. These statements are only executable from external controllers. All PROGram
subsystem commands are described in Appendix B.
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BASIC Commands Specific to HP 8751A

DATE

Keyboard Executable Yes

Programmable

Yes

In an IF ... THEN ... Yes
This function converts data formatted as (DD MMM YYY) into the numeric value used to set

the clock.

7

DATE

iiteral form of formatted date

formatted date

_@_.;

N

day delimiter

month

delimiter

o

year

Item

Description

Range

formatted date
day

month

year

string expression
integer constant

Literal (letter case ignored)

integer constant

Examplie Statements

PRINT DATE("21 MAY 1991™)
SET TIMEDATE DATE("f Jan 1991")
Days=(DATE("1 JAN 1991")-DATE("11 NQV 1990")) DIV 86400

(see drawing and text)
I thru end-of-month

JAN, FEB, MAR, APR, MAR,
APR, MAY, JUN, JUL, AUG,
SEP, OCT, NOV, DEC

1900 thra 2079

BASIC Commands Specific to HP 8751A A-1

. €Y
B
.m.
| €3,
| =
)
—
&
e 4
55
| O3
G
.-."Z

P
3
3
o
B
&




Semantics

Using a value from the DATE function as the argument for SET TIMEDATE will set the
clock to midnight on the date specified. The results from the DATE and TIME functions
must be combined to set the date and time of day.

If the DATE function is used as an argument for SET TIMEDATE to set the clock, the date
must be in the range: 1 Mar 1900 thru 4 Aug 2079.

Specifying invalid date, such as the thirty-first of February, will cause an error.

Leading blanks or non-numeric characters are ignored. ASCII spaces are recommended as
delimiters between the day, month and year. However, any non-alphanumeric character,
except the negative sign (), may be used as the delimiter.

DATES

Keyboard Executable Yes
Programmable Yes
Inan IF ... THEN ... Yes

This function formats the number of seconds into a date (DD MMM YYY).

DATES o seconds ————@———{

[f7a- ik ]

Item | Description l Range

—4.623 683 256E+12 thru
4.653 426 335 039 9E+13

seconds numeric expression

Exampie Statements

PRINT DATE$(TIMEDATE)
DISP DATE$(2.111510608E+11)

Semantics

The date returned is in the form: DD MMM YYYY, where DD is the day of the month,
MMM is the month mnemonic, and YYYY is the year.

The day is blank filled to two character positions. Single ASCII spaces delimit the day,
month, and year.

The first letter of the month is capitalized and the rest are lowercase charters.
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Years less than the year O are expressed as negative years.

GCLEAR

Kevboard Executable Yes
Programmable Yes
Inan IF ... THEN ... Yes

This statement PERFORMS the following functions:

® Clears the graphics screen
u Selects PEN 1 (see PEN)
s MOVE 0,0 (see MOVE)
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P2

GCLEAR !

PEN

Keyboard Executable Yes
Programmable Yes
Inan IF ... THEN ... Yes

This command selects the pen to be used for drawing graphic images and for plotting.

pen selector —4

[ekas ]
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SET TIME

Keyboard Executable Yes

Programmable Yes
InanIF ... THEN ... Yes

This statement resets the time-of-day given by the real-time clock.

(SET TlME}-—-—— seconds -‘—‘"f

CITI00%

Item ! Description ] Range
0 thru 86 399.99

numeric expression, rcunded to the nearest
hundredth

seconds

Example Statements

SET TIME O
SET TIME Hours*3600+Minutes*60

Semantics

SET TIME changes only the time within the current day, not the date. The new clock setting
is equivalent to (TIMEDATE DIV 86 400)x86 400 plus the specified setting.

SET TIMEDATE

Keyboard Executable Yes
Programmable Yes
InanIF ... THEN ... Yes

This statement resets the absolute seconds (time and day) giveri by the real-time clock.

((SET TIMEDATE ) seconds ]

CIMts
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Ttem l Description ’ Range

2.086 629 12E+12 thru
2.143 252 224E+11

numeric expression, rounded to the nearest
hundredth

seconds

Example Statements

SET TIMEDATE TIMEDATE+86400
SET TIMEDATE Strange_number

Semantics

The volatile clock is set to 2.086 629 12E+11 (midnight March 1, 1900) at power-on. If there
is a battery-backed (non-volatile) clock, then the volatile clock is set to its value at power-up.
If the computer is linked to an SRM system (and has no battery-backed clock), then the

volatile clock is set to the SRM clock value when the SRM and DCOMM binaries are loaded.

The clock values represent Julian time, expressed in seconds.

=
| @
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=
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TIME

Kevboard Executable Yes
Programmable Yes
Inan JF ... THEN ... Yes

This function converts data formatted as time of day (HH:MM:SS), into the number of
seconds past midnight. (For information on using TIME as a secondary keyword, see the OFF
TIME, ON TIME, and SET TIME statements. The OFF TIME and ON TIME are described

in HP Instrument BASIC Language Reference.)

TIME o = time of day ———@—%

literal form of time of day

-—4©~—’ nours delimiter minutes \

] (O

delimiter seconds

|

2
3
g
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Item Description Range

time of day string expression representing the time in 24 {set drawing)
hour format

hours literal 0 thru 23

minutes literal 0 thra 59

seconds literal; defauit = 0 0 thru 59.99

delimiter literal; single character {see text)

Example Statements

Seconds=TIME(T$)
SET TI¥E TIME(¥B:37:20")
ON TIME TIME("12:10%) @GO0SUB Lunch

Semantics

TIME returns a positive integer, in the range 0 thru 86,399, equivalent to the number of
seconds past midnight.

While any number of non-numeric characters may be used as a delimiter, a single colon is
recommended. Leading blanks and non-numeric characters are ignored.

TIMES

Keyboard Executable Yes
Programmable Yes
Inan IF ... THEN ... Yes

This function converts the number of seconds past midnight into a string representing the
time of day (HH:MM:8S}.

TIMES o ¢ seconds —@—ﬂ

CZroos

Item | Description i Range

0 thru 86 399

numeric expression, truncated to the nearest
second; seconds past midnight

seconds
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Example Statemenis

DISP “The time is: “;TIME$(TIMEDATE)

PRINT TIME$(45296)

Semantics

TIMES takes the time in seconds and returns the time of day in the form HH:MM:SS, where
HH represents hours, MM represents minutes, and 35 represents seconds. A module 86,400 is

performed on the parameter before it is formatted as a time of day.

READIO

Keyboard Executable Yes
Programmable Yes
Inan IF ... THEN ... Yes

This function reads the contents of the specified hardware register on the specified interface,

or reads the specified byte or word in memory.

, interface VA register |
READIO o select code o nuinber
<Immn
Item | Description | Range
select code numeric expression 15
register number or |numeric expression 0

memory address

Example Statements
I0PORT=READIC(15,0)

PRINT "I/0 port";I;"=";READIO(i5,0)
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WRITEIO

Keyboard Executable Yes
Programmable Yes
Inan IF ... THEN ... Yes

This statement writes an integer representation of the register-data parameter into the
specified hardware register on the specified interface, or into memory. The actual action
resulting from this operation depends on the interface and register (or memory address)
selected.

\.__J Interface ( ) register ( ) register
CWR'TQO "/ select code number data -‘"{

[t

ftem Desecription Range
select code numeric expression 15
register number or | numeric expression 0
memory address
register or memory | numeric expression —23) thru +23-1
data

Example Statements

WRITEID 15,0;5et.io
WRITEIO 15,0;12

Note For information on the 8-bit I/O port, refer to “Using the 8-bit I/0 Port in
q BASIC Programs” in Chapter 7 in this manual and “I/Q port” in Appendix C
% of HP 8751A Reference Manual.
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HP-IB Instrument BASIC Commands

This chapter provides descriptions of the PROGram subsystem, which is an HP-IB command
set used to control the HP 8751A's Instrument BASIC. For example, an external controller
can be used to control the retrieval and execution of Instrument BASIC programs from the
HP 8751A’s built-in disk drive. Commands under the PROGram subsystem are the common
commands specified by Standard Commands for Programmable Instruments (sCpt).

For more information on SCPI, refer to Beginner’s Guide to SCPI (P/N:H2325-90001). Order
it at your nearest HP sales office.

Notation Conventions and Definitions

The following conventions and definitions are used in this chapter to describe HP-IB
operation.

< > Angular brackets enclose words or characters that are used to symbolize a program
" code parameter or an HP-IB command.

[] Square brackets indicates that the enclosed items are optional.
{}  When several items are enclosed by braces, one and only one of these elements may be
selected.

Command Structure

The HP 8751A commands are divided into three types: HP-IB common commands, HP-IB
commands to control the HP 8751A and PROGram subsystem commands (SCPI commands).
The HP-IB common commands are defined in IEEE std. 488.2-1987, and these commands
are common for all devices, The HP-IB unique commands are used to control the HP 8751A.
{Where possible, the unique commands are compatible with HP 8750 and HP 8510 series.)
The HP-IB common and unique commands are described in HP 87514 HP-IB Programming
Manual.

The commands under the PROGram subsystem are used to control Instrument BASIC with
an external controller and they are described in this chapter. The PROGram subsystem has a
tree structure which is nested three levels deep. So the lower level commands are legal only
when the PROGram command have been selected. A colon (:) is used to separate the higher
and lower level commands. See Figure B-1 for a sample.
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PROGram

l l
CATalog? SElected EXPLicit

PROGCAT? l

B |
DEFine DELete NUMBer

PROG:SEL-DEF PROGEXPLNUM

ALL

PROG:SEL-DELALL

Figure B-1. Command Tree Example

Basic Rules
The basic rules of the command tree are as follows:
w Letter case (upper and lower) is ignored.

For example,
PROG:CAT? = prog:cat? = Prlg:CAt?

= Spaces (U used to indicate a space) must not be placed before and Jor after the colon (:).

For example,
(wrong) PROGL:LICAT? — (right) PROG:CAT?

s The command can be completely spelled out or be abbreviated. (The rules for command
abbreviation are described later in this section)

For example,
PROGRAM :CATALDG? = PROG:CAT?

w The command header should be followed by a question mark (?) to generate a query for
that command.

For example,
PROG:CAT?

The semicolon (;) can be used as a separator to execute multiple commands on a single line.
The multiple command rules are as follows:

s Commands at the same level and in the PROGram subsystem command group can be
separated by a semicolon (;) on a multiple command line,

For example,
PROG:STAT PAUSE:NUMB A;STAT CONT
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¢ To restart commands from the highest level (PROGram command}, 2 semicolon (;) must
be used as the separator, and then a leading colon (3}, which shows that the restarted
command is a command at the top of the command tree.

For example,
PROG:NUMB A; :PROG:EXPL:WAIT
s The HP-IB common commands can restart only after a semicolon on a multiple command

line.

For example,
PROG:DEL:ALL;#RST
s The HP-IB common commands keeps the previous command’s level in a multiple command
line.
For example,
PROG:STAT STOP;*RST;STAT RUN
s The HP-IB unique commands can restart only after a semicolon on a multiple command
line.
For example,
PROG:STAT STOP;CENT 100E6

u After the HP-IB unique commands, the PROGram subsystem commands must restart
from the highest level (:PROGram) since the unique commands do not keep the previous
commands’ level in a multiple command line.

For example,
PROG:STAT STOP;CENT 100E6; : PROG: STAT RUN

Command Abbreviations

Every command and character parameter has at least two forms, a short form and a long
form. In some cases they will be the same. The short form is obtained using the following

rules.

® If the long form has four characters or less, the long form and short form are the same.

g If the long form has more than 4 characters,
o If the 4th character is a vowel, the short form is the first 3 characters of the long form.

o1 If the 4th character is not a vowel, the short form is the first 4 characters.

For example:

WAIT abbreviates to WAIT
DEFine abbreviates to DEF
STRing abbreviates to STR
PROGram abbreviates to PROG

a If the long form mnemonic is defined as a phrase rather than as a single word, then the long
form mnemonic is the first character of the first word(s) followed by the entire last word.’
The above rules, when the long form mnemonic is a single word, are then applied to the
resulting long form mnemonic to obtain the short form.
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For example:
Memory ALLocate abbreviates to MALL. (The long form is MALLOCATE.)

PROGram Subsystem
Note Because PROGram subsystem is designed to be compatible with other

§ HP instruments, PROGram subsystem includes commands which are not
w necessary or used by the HP 8751A.

The purpose of the PROGram is to provide the administrative features needed to generate
and control a BASIC program resident in an instrument. Two distinct methods of accessing
a particular program are provided in the PROGram subsystem. One method employs
EXPLicit reference for each command. This method requires the program name to be always
specified. The other method allows a single program to be SELected at a time, and the
related commands access only the currently selected program.

Note Because the HP 8751A Instrument BASIC can not get or execute multiple
i programs at once, the PROGram subsystem of the HP 8751A accesses only
% one program at time even when EXP Licit is used.

An +RST received from a remote controller, by HP-IB, will stop execution of the program.

KEYWORDS PARAMETER FORM NOTES
PROGram
:CATalog? [quety only]
[:SELected]
:DEFine < program>>
:DELete [no query]
[:SELected]
:ALL
:EXECute <program command> fno query}
:MALLocate {<nbytes> DEFault}
:NAME < progname>
NUMBer < varname>,<nvalues>
:STATe {RUN|PAUSe|STOP|CONTinue}
:STRing <varname>> <svalues>
TWAIT
:EXPLicit
:DEFine < proghame>> < program>
:DELete < progname>
:EXECute <progname>,<program command> [mo query]
:MALLocate <progname>,{<nbytes>|DEFault}
‘NUMBer < progname>> < varname>, <nvalues>
:STATe <progname>,{RUN]PAUSeiS’I‘OPiCONTinue}
:STRing <progname>,<varpame>,<svaluesd>
“WAIT
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See “Transferring a Program to Instrument BASIC” in Chapter 10, “Running an External
Instrument BASIC Program” in Chapter 10, “Accessing the Contents of a Data Array in
the Instrument BASIC Program from an External Controller” in Chapter 10, and “Passing
Control” in Chapter 10 for the sample procedures and programs using the PROGram
subsystem.

Note Use commands under the SELected node for the HP 8751 A Instrument
BASIC, (do not use one under EXPLicit node). Because you do not have to
ﬁ specify a program name if you use SELected.

The commands under the SELected node perform functions as same as ones
under the EXPLicit node.

:CATalog?

The CATalog query commands returns the program name “prog” if the HP 8751A Instrument
BASIC gets a program. IF no programs are currently defined then the response is a null
string { 7 ).

[:SELected]

All the commands under this node access the program on the BASIC program editor of the
HP 8751A.

:DEFine <program>

The DEFine command is used to create and down-load programs. The DEFine query is also
used to up-load programs.

The <program> download must be arbitrary block program data containing lines of program
code. The first line of <program> must be a header, which shows program size. There is two
format of the header as folows:

#0 Allows that OUTPUT statement can send program line until END is specified in
OUTPUT statement.

ENHM. ... H Specifies program size defined.
¥ shows number of figures, which shows program size
M.... M is program size in byte (¥ figures)

Each line of the program must be separated by <CR> or <CR><LF>. Any line in which a
syntax error is detected will be turned into a comment and a Program syntax error (—285)
will be generated. Where the size of <program> exceeds the amount of available memory
in the instrument, program lines will be saved up to the point of memory overflow. When
overflow occurs a Program syntax error (—285) error will be generated.

In the DEFine query, the selected program and its size will be returned. The selected program
will be in either the PAUSed or STOPped state for the program to be up-loaded. If the
program is in the RUN state a “Program currently running” error (~284) will be generated.
The <program> will be up-loaded as definite length arbitrary block response data. The
program size is returned at first line as the header, then program line will be returned.
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:DELete
The :DELete command deletes the program from the HP 8751A.

[:SELected]
Note The HP 8751A Instrument BASIC always selects “prog” if a program is
I loaded, you cannot select any other name.

v

The optional SELected command causes the selected program to be deleted. If the selected
program name is not DEFined then an “lllegal program name” error (~282) will be generated.
If the selected program is in the RUN state a “Program currently running” error {—284) shall
be generated. ’

sALL

ALL is used to specify all programs in the device are to be deleted. But there is only one
program in the HP 8751A, ALL performs same function as SELected. If the program is in the
RUN state a “Program currently running” error (—284) will be generated and no programs
will be deleted.

:EXECute <program command>

The EXECute Command executes the program command in the selected program
environment. <program command> is string data representing any legal program command.
If the string data is not legal, then a “Program syntax error” (—285) will be generated.

The selected program will be in either the PAUSed or STOPped state before the EXECute
command will be allowed. If the program is in the RUN state a “Program currently running”
error (—284) will be generated.

:MALLocate {<nbytes>|DEFault}

Note The MALLcoate command performs no function in the HP 8751A%
§ Instrument BASIC. HP 8751A’s memory space is fixed at 512 kbyte.

v

:NAME <progname>

Note You do not have to use the NAME commands for the HP 8751A Instrument
q BASIC. The program on the BASIC program editor is always selected. The
ﬁ program name is always “PROG”.

The NAME command defines the name of the program to be selected. If the program name
<progname> already exists then the existing program will be selected. If the program name
does not exist then the new name will be selected, but no program shall be defined by this

selection. <progname> is char data. *RST causes the selected name to become the PROG.
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:tNUMBer <varname>,<nvalues>

The NUMBer command is used to set and query the contents of numeric program variables
and arrays in the currently selected program. The current selected program must be a
DEFined program, otherwise an “Illegal program name” error (~282) will be generated. The
variable specified in <varname> should be the name of an existing variable in the selected
program, otherwise an “Illegal variable name™ error (—283) will be generated. <varname>
can be either char data or string data. <nvalues> is a list of comma separated numeric values
which are used to set <varname>. If the specified variable cannot hold all of the specified
numeric values then a “Parameter not allowed” error (—108) will be generated.

:STATe {RUN|PAUSe|{STOP|CONTinue}

The STATe command is used to either set the state or query the state of a selected program.
The matrix below defines the effect of setting the STATe to the desired value from each of the
possible current states. In certain cases a parameter error “Settings conflict” (—221) shall be

generated.

Desired State Current State

RUN PAUSE STGP
RUN error {—221) RUN RUN
CONT error (—221) RUN error (—221)
PAUSE PAUSE PAUSE STOP
STOP STOP STOP STOP

:STRing <varname>,<svalues>

The STRing command is used to set and query the contents of string program variables and
arrays in the current selected program. The current selected program must be a DEFined
program, otherwise an “Illegal program name” error (—282) will be generated. The variable
specified in <varname> will be the name of an existing variable in the selected program,
otherwise an “Illegal variable name”™ error (—283) will be generated. <varname> can be either
char data or string data. <svalues> is a list of comma separated strings which are used to

set <varname>. If the specified variable cannot hold all of the specified string values then a
“Parameter not allowed” error (—108) will be generated. If a string value is too long then it
will be truncated when stored in the programs variable.

TWAIT

The WAIT command waits for the selected program to enter the non running state.
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:EXPLicit

Note Use commands under the SELected node for the HP 8751A Instrument
i BASIC, (do not use one under EXPLicit node). Because you do not have to
% specify a program name if you use SELected.

All the commands under the EXPLicit node perform functions the same as the
ones under the SELected node mentioned above.

All the commands under the EXPLicit node reference directly the desired program by name.
The <program> parameter is required for these commands.

Note Since the HP 8751A Instrument BASIC executes a single program at once, the
i program name for EXPLicit commands is always PROG.

v

:DEFine <progname>, <program>

The DEFine command is used to create and download programs. The DEFine query is used
to up-load programs.

The <program> down-loaded must be arbitrary block program data containing lines of
program code.

The first line of <program> must be a header, which shows program size. There is two
format of the header as follows:

20 Allows that OUTPUT statement can send program line until END is specified in
QUTPUT statement.

ENMM.... H Specifies program size defined.
¥ shows number of figures, which shows program size
M.... M is program size in byte (N figures)

Fach line of the program must be separated by <CR> or <CR><LF>. Any line in whick a
syntax error is detected will be turned into a comment and a Program syntax error (—285)
will be generated. Where the size of <program> exceeds the amount of available memory

in the instrument, program lines will be saved up to the point of memory overflow, When
overflow occurs a Program syntax error (~285) error will be generated..

In the DEFine query, the specified program name must be “prog” for HP 8751A, otherwise
an “Hlegal program name” error (—282) will be generated. The specified program must be
in either the PAUSed or STOPped state for the program to be up-loaded. If the program
is in the RUN state a “Program currently running” error (—284) will be generated. The
<program> will be up-loaded as definite length arbitrary block response data.

:DELete <program>

The delete command is used to delete in the HP 8751A. If the specified program name is not
“prog” then an “Illegal program name” error (—282) will be generated. If the program is in
the RUN state a “Program currently running” error (~284) will be generated.
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:EXECute <progname>,<program command>

The EXECute command executes the program command in the specified program
environment. <program command> is string data representing any legal program command.
If the string data is not legal, then a “Program syntax error” (—285) will be generated. The
specified program will be in either the PAUSed or STOPped state before the EXECute
command will be allowed. If the program is in the RUN state a “Program currently running”

error (—284) will be generated.

:MALLocate <progname>, {<nbytes>|DEFauit}

Note The MALLcoate commands performs no function for the HP 8751A’s
i Instrument BASIC. HP 8751A's memory space is fixed at 512 kbyte.

v

:NUMBer <progname>,<varname>,<nvalues>

The NUMBer command is used to set and query the contents of numeric program variables
and arrays in the specified program. The specified program must be a DEFined program,
otherwise an “Illegal program name” error {—282) will be generated. The variable specified in
<varname> must be the name of an existing variable in the specified program, otherwise an
“Tllegal variable name” error (~283) will be generated. <varname> can be either char data
or string data. <nvalues> is a list of comma separated numeric values which are used to set
<varname>. If the specified variable cannot hold all of the specified numeric values then a
“Parameter not allowed” error (—108) will be generated.

:STATe <progname>,{RUN|PAUSe|STOP|CONTinue}

The STATe command is used to either set the state or to query the state of the specified
program. The matrix below defined the effect of setting the STATe to the desired value from
each of the possible current states. In certain cases a parameter error “Settings conflict”

{—221) will be generated.

Desired state Current state

RUN PAUSE STOP
RUN error {~221) RUN RUN
CONT error (—221) RUN error (-221)
PAUSE PAUSE PAUSE STOP
STOP STOP - 8TOP STCOP

:STRing <progname>,<varname>,<svalues>

The STRing command is used to set and query the contents of string program variables
and arrays in the specified program. The specified program must be a DEFined program,
otherwise an “Tllegal program name” error {~282) will be generated. The variable gpecified
in <varname> must be the name of an existing variable in the specified program, otherwise
an “Ilegal Variable name” error (—283) will be generated. <varname> can be either char
data or string data. <svalues> is a list of comma separated strings which are used to set
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<varname>. If the specified variable cannot hold all of the specified string values then a
“Parameter not allowed” error (—108) will be generated. If a string value is too long then it

will be truncated when stored in the program’s variable.

IWAIT
The WAIT command waits for the specified program to enter the non running state.
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Manual Changes

INTRODUCTION

This appendix contains the information required to adapt this manual to earlier versions
or configurations of the HP 8751A than the current printing date of this manual. The
information in this manual applies directly to the HP 8751A Network Analyzer serial number

prefix listed on the title page of this manual.

MANUAL CHANGES

To adapt this manual to your HP 87514, refer to Table C-1 and Table C-2, and make all of
the manual changes listed opposite your instrument’s serial number and firmware version.

Instruments manufactured after the printing of this manual may be different than those
documented in this manual. Later instrument versions will be documented in a manual
changes supplement that will accompany the manual shipped with that instrument. If your
instrument’s serial number is not listed on the title page of this manual or in Table C-1, it
may be documented in a yellow MANUAL CHANGES supplement.

Turn on the line switch or execute the “#IDN?” command by HP-IB to confirm the firmware
version. Refer to HP-IB Programing Manual for the information on the “*IDN?” command.
For additional information on serial number coverage, refer to Chapter 1 in General

Information.

Table C-1. Manual Changes by Serial Number

Sarial Prefix or Number Make Manual Changes
3026 Change 1
3123 Change 2

Table C-2. Manual Changes by Firmware Version

Version Make Manual Changes
2.00 and below Change 1
3.00 through 3.02 Change 2
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CHANGE 1

Page 5-1, “Saving and Getting Programs”

Delete the following note.

Note The HP 8751A can use either LIF (Logical Interchange Format) or DOS5
i formatted disks. The instrument automatically detects the disk format. It is
% able to use most of the same operations for either disk format.

Page 7-3, “Graphics”

Delete this section.

Page 7-7, “File System Exceptions”
Replace the description to the following description.

Since the LIF file format is the only compatible disk format for the built-in disk drive, the
CREATE statement is not implemented for the HP 8751A Instrument BASIC of Revision 2.00.

Since HFS is not allowed, the CREATE DIR statement is not implemented.

Since an external disk drive is not allowed with the HP 8751A, the MASS STORAGE IS
(MSI) statement cannot specify any volume except for the built-in disk drive {it's volume
specifier is INTERNAL, 4, which is default).

Page 11-2,“Disk Drive”
Replace the following description with “HFS format is not supported.”
# DOS and HFS are not supported.

Page 11-2,“Disk Drive”
Delete the following description from “Disk Drive”.
DOS formats supported. The DOS formats supported are:

& 720 kbyte, 80 tracks, double-sided, 9 sectors/track
® 1.44 Mbyte, 80 tracks, double-sided, 18 sectors/track

Page 11-3, “BASIC Statement not Implemented”

Add following items:

= CREATE

# CREATE DIR
® DRAW

@ GCLEAR
® MOVE

a PEN

& WILD CARD
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Page A-3
Delete the following items from “HP 8751A Specific HP Instrument BASIC Feature”.

GCLEAR
PEN

CHANGE 2

The RAM disk memory is not supported. Delete all descriptions of the RAM disk memory in
this manual.
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General Information

This manual is a tutorial introduction to remote operation of the HP 8751A Network Analyzer
using an HP 9000 series 200 or 300 computer with BASIC programming examples. The
following is a brief description of each chapter and appendix.

Chapter 2 describes programming basics and provides example programs.

Chapter 3 lists HP-IB commands in alphabetic order.

Appendix A summarizes HP-IB commands according to their softkey labels.

Appendix B describes the status byte register and the other registers of the HP 8751A.
Appendix C provides the codes of the front panel keys for using the KEY HP-IB command.

Appendix D describes the calibration types and the standard classes, and the calibration
coeflicients.

Appendix E provides information on the waveform analysis function.

Appendix F provides reference information for converting HP-IB programs of the HP 8753C
into HP 8751A programs.

Error Messages lists error messages with explanations.

The reader should become familiar with the operation of the HP 8751A before controlling
it by HP-IB. This manual is not intended to teach the BASIC programming language or to
discuss HP-IB theory of operation; refer to the following documents which are better suited to

these tasks.
w For more information concerning the operation of the HP 8751A, refer to the following:
HP 8751A User’s Guide

HP 8751A Reference Manual

» For more information concerning BASIC, refer to the manual set for the BASIC revision
being used:

BASIC Programming Techniques
BASIC Language Reference

s For more information concerning HP-IB, refer to the following:
BASIC Interfacing Technigues
Tutorial Description of the Hewlett- Packard Interface Bus
Condensed Description of the Hewlett-Packard Interface Bus
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Programming Basics

This chapter describes PIOgTAMIRINg basics and provides example programs.

Preparing for HP-IB Control

To run the examples in this chapter, the following equipment is required:

Required Equipment

1. HP 8751A Network Analyzer

5 HP 9000 Series 200 or 300 computer or an IBM compatible PC with a measurement
cO-processor of card {HP 82300 or 82324} with enough memory %o hold BASIC, needed
binaries (refer to “Powering Up the System”), and at least 64 kilobytes of program space.

A disk drive is required to load BASIC, ifno internal disk drive is available.

3. BASIC 3.0 or higher operating system.

4. HP 10833A/B/C/D HP-IB cables to interconnect the computer, the HP 8751A, and any
peripherals.

Optional Equipment
_ HP 87511A S-parameter Test Set
. HP 85032B 50 Q type-N calibration kit
_ HP 11857D Cable Kit

_ Device under test (DUT)

1
2
3
4. Accessory kit
5
. Cables to connect DUT
7

. Printer
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Powering Up the System
1. Set up the HP 8751 A as shown in Figure 2-1.
Connect the HP 8751A to the computer with an HP-IB cable.

COMPUTER
HP 8751A
oo
fose 5
SlEa8 8B cead HP-I18
- Sooo ooo < >
8o ooo -
FOT A@A®E
o —— P PP ——
 — -
H 8751A / :
POAT oORT & 66 :
ot Q!J (29 BFN R A B
pmn—
I | > DISK DRIVE
out
> PRINTER

Figure 2-1. HP-IB Connections in a Typical Setup

2. Turn on the computer and load the BASIC operating system.
Load the following BASIC binary extensions:
HPIB, GRAPH, IO, KBD, and ERR.
Depending on the disk drive, a binary such as CS80 may be required.
3. Turn the HP 8751A ON.

17 whﬂé performmg the examples in this document by pressing (1} (7) (1)

Make sure the HP 8751A is in the ADDRESSA NL:"‘"‘% mode, as indicated under the
([BcAL) key. This is the only mode in which the HP 8751A will accept HP-IB commands.

4. On the computer, type the following:

QUTPUT 717;"PRES" (or (EXECUTE))

This will preset the HP 8751A. If preset does not occur, there is a problem. First check all
HP-IB addresses and connections: most HP-IB problems are caused by an incorrect address
and bad or loose HP-IB cables.
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Note Ounly the HP 9000 Model 226 and 236 computers have an key. The
i Model 216 has an key with the same function. All other computers use
@ the key for both the execute and enter functions. The notation

is used in this document.
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Measurement Programming

This section describes how to organize the commands into a measurement sequence.
Figure 2-2 shows a typical measurement sequence.

Setting up the HP 8751A

I

Calibrating

i

Connecting device
ynder test

|

Taking data

Post-processing

E

Transferring data

END

ko rowen
kRO

Figure 2-2. Typical Measurement Sequence

u Setting up the HP 8751A

Define the measurement by setting all of the basic measurement parameters. These include
all the stimulus parameters: sweep type, span, sweep time, number of points, and RF
power level. They also include the parameter to be measured, and both IF averaging and
IF bandwidth. These parameters define the way data is gathered and processed within the
instrument, and to change one of these parameters requires that a new sweep be triggered.

There are other parameters that can be set within the HP 8751A that do not affect data
gathering directly, such as smoothing, trace scaling or trace math. These functions are
classed as post processing functions: they can be changed with the HP 8751A in the hold
mode, and the data will correctly reflect the current state.

The save/recall registers provide a rapid way of setting up an entire instrument state.

s Calibrating

Measurement calibration is normally performed once the HP 8751A state has been defined.
Measurement calibration is not required to make a measurement, but it does improve
measurement accuracy.

There are several ways to calibrate the HP 8751A as follows:

o The simplest is to stop the program and have the operator perform the calibration from
the front panel.
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o Alternatively, the computer can be used to guide the operator through the calibration, as
discussed in “Frequency Response Calibration™ and “1-Port Reflection Calibration”.

o The last option is to transfer calibration data from a previous calibration back into the
instrument, as discussed in “Reading Calibration Data”.

Connecting device under test

Have the operator connect and adjust the device. The computer can be used to speed the
adjustment process by setting up such functions such as limit testing, bandwidth searches,
and trace statistics. All adjustments take place at this stage so that there is no danger of
taking data from the device while it is being adjusted.

Taking data

With the device connected and adjusted, measure its frequency response, and store the data
in the HP 8751A so that there is a valid trace to analyze.

The single sweep command SING is designed to ensure a valid sweep. All stimulus changes
are completed before the sweep is started, and the HP-IB hold state is not released until the
formatted trace is displayed. When the sweep is complete, the HP 8751A is put into the
hold mode, storing the data inside the HP 8751A.

The number of groups command NUMG is designed to work the same as single sweep, except
that it triggers n sweeps. This is useful, for example, in making a measurement with an
averaging factor of n. Both single sweep and number of groups restart averaging.

Post-processing

With valid data to operate on, the post-processing functions can be used. Referring abead
to Figure 2-9, any function that affects the data after the error correction stage can be used.
The most useful functions are trace statistics, marker searches, and electrical delay offset.

If a 2-port calibration is active, then any of the four S-parameters can be viewed without

taking a new sweep.

Transferring data

Lastly, read the results out of the HP 8751A. All the data output commands are designed

to ensure that the data transmitted reflects the current state of the HP 8751A:

O QUTPDATA, OUTPRAW, OUTPFORM, etc., will not transmit data until all formatting functions
have been completed.

o OUTPLIML, OUTPLIMM, and OUTPLIMF will not transmit data until the limnit test has
occurred, if limit testing is turned ON.

0 OUTPMARK will activate a marker if one is not already selected, and it will make sure that
any current marker searches have completed before transmitting data.

o OUTPMSTA makes sure that statistics have been calculated for the current trace before
transmitting data. If statistics is not turned ON, it will turn statistics ON to update the

current values, and then turn it OFF.

-7 QUTPMWID makes sure that a bandwidth search has been executed for the current trace
before transmitting data. If bandwidth search is not turned ON, it will tura the search

ON to update the current values, and then turn it OFF.

Data transfer is discussed further in “Data Transfer from the HP 8751A to 2 Computer”.
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Basic Programming Examples

Note Because the sample programs are design to control the HP 8751A from
i external controller using HP-IB, you will have to change some statements
% when you use HP 8751A Instrument BASIC (Option 002) to control the

internal network function.

Change as follows:

“ASSTGN @Hp8751 TO 7177 to “ASSIGN @Hp8751 TO 8007
“)SSIGN Dt TC 717 ;FORMAT OFF” to “ASSIGN @Dt TO 800 ; FORMAT OFF”
“ABORT 7” to “ABORT 87

Where 717 is an external controller’s device selector (HP-IB interface code
7 and HP-IB address 17). 800 is the internal HP-IB device selector when
Instrument BASIC controls the internal network function.

Setting Up a Measurement

In general, the procedure for setting up measurements on the HP 8751A via HP-IB follows the
same sequence as if the setup was performed manually. There is no required order, as long as
the desired frequency range, number of points and power level are set prior to performing the
calibration.

By interrogating the HP 8751A to determine the actual values of the start and stop
frequencies, or the center frequency and frequency span, the computer can keep track of the
actual frequencies.

This example illustrates how a basic measurement can be set up on the HP 8751A. The
program will first select the desired parameter, the measurement format, and then the
frequency range.

This example sets up a measurement of transmission log magnitude on channel 1. When

prompted for the center frequency and the frequency spam, enter any value in Hz from
1.0x10% (for the S-parameter Test Set) to 5.0x10%. These will be entered into the HP 8751A,

and the frequencies will be displayed.
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10 !

20 ! Setting Up a Measurement

30 !

40 ASSIGN @Hp8751 TO 717 ! If you use iBASIC, replace “7i7" with "800".
50 ABORT 7 ! If you use iBASIC, replace "7" to "8"

60 CLEAR @Hp8751

70 !

g0 OQUTPUT @Hp8751;"PRES" ! Preset HP 87514

90 QUTPUT @Hp8751;"CHAN1; S21; LOGMY
100  INPUT “Enter center frequency (Hz).",F_cent
110  INPUT “Enter frequency span (Hz).",F_span

120  OQUTPUT @Hp8751;"CENT ";F._cent ! Set Center frequency
130  OQUTPUT @QHp8751;"SPAN ";F_span ! Set frequency span
140 !

15¢  OUTPUT @Hp87S51;"CENT?"

160 ENTER QEp8781;F_centr

170  OUTPUT QHp8751;"3PAN?"

180  ENTER @QHp8751;F_spanr

190  PRINT "Center frequency:",F_centr;"Hz"
200 PRINT "Frequency span:",F_spanr;"Hz"

210 END
Figure 2-3. Sample Program: Setting Up a Measurement

Line 40 Assign the HP 8751A HP-IB address. If you are using the Instrument
BASIC (Option 002) to control the internal network function, change
717 to 800

Lines 50 and 60 Prepare for HP-IB control.

Line 80 Preset the HP 8751A.

Line 90 Make channel 1 the active channel, and measure transmission
parameter, So1, display its magnitude in dB.

Lines 100 and 110 Input the center frequency and the frequency span.

Lines 120 and 130 Send the center frequency and the frequency span to the HP 8751A.

Lines 150 through 180 Query the center frequency and the frequency span.

Lines 190 and 200 Show the current center frequency and the frequency span.
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Performing a Measurement Calibration

This section will demonstrate how to coordinate a measurement calibration by HP-IB control.
The HP-IB program follows the key strokes required to calibrate from the front panel: there is
a command for every step.

The general keystrokes sequence is to select the calibration, measure the calibration standards,
and then declare the calibration done. The actual sequence depends on the calibration kit and
changes slightly for 2-port calibrations, which are divided into three calibration sub-sequences.

Calibration Kits

The calibration kit tells the HP 8751A what standards to expect at each step of the
calibration. The set of standards associated with a given calibration is termed a class. Refer
to Appendix D for the relation between the calibration types and the standard classes.

For example, measuring the SHORT during a 1-port calibration is one calibration step. All of
the SHORTSs that can be used for this calibration step make up the class, which is called class
S11B. For the 7 mm calibration kits, class §11B has only one standard. For type-N calibration
kits, class S;1B has two standards: male and female SHORTS.

When doing a 1-port calibration using the 7 mm calibration kit by HP-IB, sending CLASS11B
will automatically measure the SHORT. In type-N, sending CLASS118 brings up the menu
with the male and female SHORT options. To select a standard, use STANA or STAKRB. The
STAN command is appended with the letters A through G, corresponding to the standards list
under softkeys 1 through 7, softkey 1 being the topmost softkey.

Fach full 2-port calibration is divided into three sub-sequences: transmission, reflection,

and isolation. Each sub-sequence is treated like a calibration in its own right; each must

be opened, have all the standards measured, and then be declared done. The opening and
closing statements for the transmission sub-sequence are TRAN and TRAD. The opening and
closing statements for the reflection sub-sequence are REFL and REFD. The opening and closing

statements for isolation are ISCL and IS0D.
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Frequency Response Calibration

The following program does a response calibration using a THRU calibration device. This
program simplifies the calibration for the operator by giving explicit directions on the
computer’s display.

180  OQUTPUT @Hp8751;“CEANL; S21; LOGM"

190  INPUT V"Enter center frequency (kz).",F.cent

200 INPUT “Enter frequency span (Hz).",F.span

210  CQUTPUT QHp8751;"CENT “;F.cent ! Set Center frequency
220  OUTPUT QHp8751;"SPAN ";F_span ! Set Span frequency

i60 ¢

110 % Frequency Response Calibration

120 ! :

130  ASSIGN @Hp8751 T0O 717 t If you use iBASIC, replace "T717" "80O". i

140 ABORT 7 i If you use iBASIC, replace "7" with "8". g

150 CLEAR 717 Q

160 ! E

170  OUTPUT @Hp8751;"PRES" g
@

230 !
240  DYTPUT @Hp8751;"HOLD" ! Sweep mode is HOLD
250  OUTPUT @Hp8751;“CALKNBO" ! Select SOchms type-N Cal. kit

260  OUTPUT QEp8751;"CALIRESP" ! Select Response cal.

270  INPUT “Connect THRU, then press [Return].",Dum$

280 ON INTR 7 GOTD Sweep.end ! Define a branch whan an interrupt occurs
290  OUTPUT @Hp875t;"CLES" t Clear all status register

300 OUTPUT @Hp8751;"*SRE 4;ESNB 1" t Saet enable STB and ESB

Wait until all status register is clear

310 REPEAT
320 UNTIL SPOLL(@Hp8751)=0 Check STE

340 OUTPUT @QHp8751;“STANE" Measure THRU
350 Loop.top: GOTO Loop.top Wait until the meas. end
360 Sweep.end:!

!
H
330 ENABLE INTR 7,2 ! Enable interrupt
1
¢

370 !
380 ouTPUT QHpBTSi;"RESPDDNE“ Calculating cal coefficient

400  ENTER €Hp8751;Dum /
410  OUTPUT QHp8751;“CONT"
420 DISP "Response cal completed.”

]
390  DUTPUT @QHp8751;"*0PC7 t \ Wait until calculating ends
1 .
!

430 END
Figure 2-4. Sample Program: Frequency Response Calibration
Line 240 Set the trigger to the HOLD mode.
Line 250 Select the 50  type-N calibration kit.
Line 260 Open the calibration by calling the response calibration.
Line 270 Ask for a THRU, and wait for the operator to connect it.
Line 290 Clear all status registers.
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Line 340 Select and measures the THRU. There is more than one standard in

this calibration, so you must identify the specific standard within
this calibration. The THRU is the third softkey selection from the
top in the menu, so use the STANC command to select THRU as the

standard.

Lines 350 Wait for the standard to be measured.

Lines 380 through 400 Affirm completion of the calibration, and wait for calculation
completion.

Line 410 Set the trigger to the CONTINUOUS mode.

1-part Reflection Calibration

The following program does a 1-port calibration using the 50 Q type-N calibration kit.
The program assumes that the port being calibrated is a 30 {2, type-N female test port.
This program simplifies the calibration for the operator by giving explicit directions on the
computer display.

10

20

30

40

50

60

70

80

30

100
110
120
130
140
150
160
170
180
120
200
220
230
240
250
260
270
290
300
310
320

i

1 i-port Reflection Calibration

1

ASSIGN @Hp8751 TO 717 ! When {BASIC is used, replace "717" with "800".
ABORT 7 | When iBASIC is used, replace "7" with nge.
CLEAR ©Hp8751

1

DUTPUT @Hp8751;"PRES"

pUTPUT QHpS751;"CHAN1; S21; LOGM"

INPUT "Enter center frequency (Hz).",F_cent

TNPUT “Enter frequency span (Hz).",F_span

QUTPUT €Hp8751;"CENT ";F_cent

OUTPUT @Hp8751;"SPAN ";F_span

1

QUTPUT @QHp8751;"HOLD" ! Swyeep mode is HOLD

OUTPUT QHp8751;"CALKNSO" ! 50 ohms type N cal kit

OUTPUT QHp8T7S51;"CALIS111" ! Si1 cal

1

INPUT “Connect OPEN at port 1, then press [Return] .",Dum

OUTPUT QHp8761;"CLASS11A" ! OPEN standard .
Command$="STANAY Female OPEN std. measurement

GOSUB Op.end Measure std. and wait until measurement ands
QUTPUT @Hp8751;"DONE" Complete meas. of OPEN std.

§

INPUT “Connect SHORT at port 1, then press [Return].",Dum$

QUTPUT @Hp&751;"CLASS11B" ! SHORT standard

Command$="STANA" ! Female SHORT std. measurement

GOSUB Op_end 1 Measure std. and wait until measurement ands

OUTPUT QHp8751;"DONE" !
$

s ren e gum

Figure 2-5. 1-Port Reflection Calibration (1/2}
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330 INPUT “Connect LOAD at port 1, then press [Return].",Dum$
350 Command$="CLASS11C" ! LOAD std. measurement
360  GOSUB Op_end | Measure std. and wait until measurement ends
370 !
2380 OUTPUT QHp8751;"SAVI" ! Calculate cal coefficient
390 OUTPUT QHp&751;"*0PC?" ! Wait until calculating ends
400 ENTER QHp8751;Dum !
410 QUTPUT QHpB751;"CONT" ! Sweep nmode is CONT
420 DISP "i-port cal completed.”
430  3TOP
440 !
450 Op.end:!
460 0N INTR 7 GOTO Sweep.end ! Define a branch when an interrupt occurs.
470 QUTPUT ¢Hp8751;"CLES" ! Clear status registers
480 QUTPUT @Hp8751;"*SRE 4;ESNB 1" 1 Set enable bits of STB and ESB
490  REPEAT t Wait until status registers are clear.
500 UNTIL SPOLL(QHp8751)=0 ! Check STB
510 ENABLE INTR 7;2 | Set enable interrupt
520 OUTPUT QHp&751;Command$ ! Measure std
530 Loop.top:GOTO Loop_top | Wait until measurement end
540 Sweep.end:!
850  RETURKN
560  END )
Figure 2-5. 1-Port Reflection Calibration (2/2)
Line 170 Open the calibration by calling the Sy; 1-port calibration.
Line 200 Select the OPEN standard.
Line 220 Select the female OPEN standard.
Line 230 Start measuring the standard and wait until the measurement ends.
Line 240 Complete the OPEN standard measurement.
Line 270 Select the SHORT standard.
Line 2950 Select the female SHORT standard.
Line 310 Complete the SHORT standard measurement.
Line 350 Select the LOAD standard, and start measuring the standard.
Line 380 Save the calibration.
Line 410 Set the trigger to the CONTINUOUS mode.
Line 450 through 500  Start measuring a standard and wait until sweep ends.
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Data Transfer from the HP 8751A to a Computer

Trace information can be read out of the HP 8751A in several ways. Data can be read off the
trace selectively using the markers, or the entire trace can be read out.

Using Markers to Obtain Trace Data at Specific Points

H only specific information such as a single point off the trace or the result of a marker search
is needed, the marker output command can be used to read the information.

Marker data is read out with the command OUTPMARK. This command causes the HP 8751A to
transmit three numbers: marker value 1, marker value 2, and marker stimulus value. Refer to
Table 2-1 for all the different possibilities for values one and two.

100
110
120
130
140
150
160
170
i80
180
200
210
220
230
240
250
260
270
280
280
300
310
320
330
340
350
360
370
380
380
400
410

Loop_top:GOTO Loop.top
Sweep.end: !

i
! Using Markers to Obtain Trace Data at Specific Points
i
ASSIGN @Hp8751 TO 717 ! If you use iBASIC, replace "717" with "800".
ABORT 7 ! If you use iBASIC, replace "7" with "8".
CLEAR ¢Hp8751
1
OUTPUT @QHp8751;"PRES" ! Preset HP 87514
OUTPUT ¢Hp8751;"CHANL; S21; LOGM"
INPUT "Enter center frequency (Hz).",F_cent
INPUT "Enter frequency span (Hz).",F_span
OUTPUT @Hp8751;"CENT “;F_cent
OUTPUT €Hp8751;"SPAN ";F_span
1
ON INTR 7 GOTO Sweep_end ! Define branch when interrupt occurs
OUTPUT @Hp8751;"CLESY ! Clear all status register
CUTPUT @Hp8751;"*SRE 4;ESNB 1" ! Set enable bits of STB and ESB
REPEAT ! Wait until status registers are clear
UNTIL SPOLL(€Hp8751)=0 ! Check STB
ENABLE INTR 7;2 ! Set enable interrupt
QUTPUT ¢Hp8TEL;"SING" ! Sweep mode is SINGLE

! Wait until sweep end

QUTPUT @Hp8751;"AUTO"

QUTPUT QHp8T51;"MARK1"
QUTPUT ¢HpB751;"SEAMAX"
QUTPUT &Hp8T7E1,;"QUTPMARKT"
ENTER @Hp8751;Vali,Val2,Stim
DISP 'Min val:",Vall;"dB"
DIsP “Stim:",Stim;"Hz"

EXD

Auto scale

Marker 1 ON

Search MAX

Butput marker value

[T T

Figure 2-6. Sample Program: Using Markers to Obtain Trace Data at Specific Points

Lines 240 through 320 Collect one sweep of data, and wait for completion.
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Line 340 Bring the trace data in view on the HP 8751A’s display.

Line 350 Activate marker 1.

Line 360 Have the HP 8751A search for the trace maximum.

Line 370 QOufput the marker values at that point.

Line 380 Read marker vaiue 1, marker value 2, and the stimulus value.

Table 2-1. Units as a Function of Display Format
Display Marker OUTPHARK OUTPFORM Marker Readout!
Format Mode value 1, value 2 value 1, value 2 value, aux value

LOG MAG dB,2 dB,? dB,?

PHASE degrees,? degrees,? degrees,?

DELAY seconds,? seconds,? seconds,?

SMITH LIN MKR lin mag, degrees real, imag lin mag, degrees

CHART LOG MKR |dB, degrees real, imag dB, degrees
Re/Im real, imag real, imag real, imag
R+ 3iX real, imag ohms real, imag real, imag ohms
G+ ;B real, imag Slemens real, imag real, imag Siemens

POLAR LIN MKR lin mag, degrees real, imag lin mag, degrees
LOG MKR |dB, degrees real, imag dB, degrees
Re/Im real, imag real, imag real, imag

LIN MAG lin mag,? lin mag,? lin mag,?

REAL real 2 real,? real,?

SWR SWR,? SWR,? SWR,?

1 The marker readout values are the marker values displayed in the upper leit b

correspond to the value and aux value associated with the fixed marker.

2 Value not significant in this form, but is included in data transfers.

and corner of the display. They also
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Trace Transfer

Getting trace data out of the HP 87514 with a 200/300 series computer can be broken down
into three steps:

1. Setting up the receive array.

2. Telling the HP 8751A to transmit the data.

3. Accepting the transferred data.

Data inside the HP 8751A is always stored in pairs, to accomrmodate real/imaginary values,
for each data point. Therefore, the receiving array has to be two elements wide, and as deep
as the number of points being measured. The memory space for this array must be declared
before any data is transferred from the HP 8751A to the computer.

Data Format. The HP 8751A can transmit data over HP-IB in four different formats. The
type of format affects what kind of data array is declared (real or integer), since the format
determines what type of data is transferred.

» Form 2

IEEE 32-bit floating point format. In this mode, each number takes 4 bytes. This means
that a 201 point transfer takes 1,608 bytes. Figure 2-7 shows the data transfer format of

Form 2.

No. of bytes Srar aata Binary data
followed Y {Complex data only)

{6 bytes) {4 bytes) (4 bytes)

Figure 2-7. Form 2 Data Transfer Format

® Form 3

IEEE 64-bit floating point format. In this mode, each number takes 8 bytes. This means
that a 201-point transfer takes 3,216 bytes. Data is stored internally in the 200/300
series computer with the IEEE 64-bit floating point format, eliminating the need for any
reformatting by the computer. Figure 2-8 shows the data transfer format of Form 3.

l |

. . No. of bytes . Binary data ]
e @ B data

foliowed nary {Complex data only)

{6 pytes) {8 bytes! {8 byies)

Figure 2-8. Form 3 Data Transfer Format
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# Form 4

ASCTII data transfer format. In this mode, each number is sent as a 24 character string,
each character being a digit, sign, or decimal point.

a Form 5
MS—DOS® personal computer format. This mode is a modification of IEEE 32-bit floating
point format with the byte order reversed. Form 5 also has 2 four byte header which must
be read in so that data order is maintained. In this mode, an MS-DOS™ PC can store data
internally without reformatting it.

Data Levels. Different levels of data can be read out of the HP 8751A (Refer to Figure 2-9).
® Raw data

The basic measurement data, reflecting the stimulus parameters, IF averaging, and IF
bandwidth. If a full 2-port measurement calibration is ON, there are four raw arrays kept:
one for each raw S-parameter. The data is read out with the commands DUTPRAW{1-4}7.
Normally, only raw data array 1 is available, and it holds the current parameter. If a 2-port
calibration is ON the four arrays Sq1, S21, S12, and Sg; are on, respectively. This data isin
real /imaginary pairs.

o
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® Error corrected data

This is the raw data with error correction applied. The array is for the currently
measured parameter, and is in real/imaginary pairs. The error corrected data is read out
with OUTPDATA? or OUTPDATAP?. QUTPMEMO? or OUTPMEMGP? reads the trace memory if
available, which is also error corrected. Neither raw nor error corrected data reflect such
post-processing functions as electrical delay offset, or trace math.

m Unformatted data

This is the array of the complex number pairs which will be converted into a scalar number
in the next stage. The unformatted data is read out with OUTPUFORM?.

& Formatted data

This is the array of data being displayed. It reflects all post-processing functions such as
electrical delay, and the units of the array read out depends on the current display format.
Refer to Table 2-1 for various units as a function of display format. The formatted data is
read out with QUTPFORM?, OUTPRFORM?, OUTPFORMP?, OUTPTMEM?, OUTPRTHMEM?, QUTPTMEMP?,
OUTPIFORM?, QUTPIRFORM?, QUTPITMEM? or OUTPIRTMEM?.

» (Calibration coefficients

The results of a calibration are stored arrays of calibration coefficients which are used by the
error correction routines. Each array corresponds to a specific error term in the error model.
The calibration coefficients are read onut with OUTPCALC{C1]12}7.

Formatted data is generally the most useful, being the same information seen on the display.
However, if post-processing is not necessary, as may be the case with smoothing, error
corrected data is more desirable. Error corrected data also gives you the opportunity to load
the data into the instrument and apply post-processing at a later time.
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Figure 2-9. Data Processing Flow

Table 2-2. HP-IB Commands to Output Data Array

Active Channel Inactive Chanmnel
Data RAW Corrected Data Unfor- Formatted Data Formatted Daia
Output Data ) matted
Data Memory Dat Data Memory Data Memory
ata Trace Trace Trace Trace

Complex OUTPRAWLT |OUTPDATAT jOUYPMENO? OQUTPUFORN? | OUTPFRON? | OUTPIMEHR? PUTPPIFDRNT QUTPITHEN?
Data at QUTPRAN2?
All OUTPRAY3T
Pointst GUTPRAEA?
Complex DUTPDATAP? | OUTPHENCPT BUTPFOREP?T ] OUTPTHEPT
Data at
Specified
Point?
Real Data OUTPRFORM? | OUTPRTMENT | OUTPIRFORKY] DUTPIRTHERT]
at All
Point>

1 Number of data cutput is two times of the Number Of Points (NOP}.

2 Number of data output is two (a real part and an imaginary part}.
3 Number of data output is equal to NOP.
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Data Transfer Using ASCIl Transfer Format (Form 4). When Form 4 is used, each number is
sent as a 24 character string, each character being a digit, or decimal point.

10

20

30

40

50

60

70

80

90

100
110
120
130
140
150
160
161
163
164
185
166
170
180
130
220
230
240
260
270
280
290
300
310
320
330
340
350
360
380

! Data Transfer Using ASCII Transfer Format

1
DIM Dat(1:201),Stim(1:201)

ASSIGN @Hp8751 TO 717 ! When iBASIC is used, replace "T717" with "800".
ABORT 7 ! When iBASIC is used, replace 7" with "8".

CLEAR @Hp875%
]

QUTPUT QEp8T751;"PRESY

QOUTPUT @QEp8TS51;"CHANL; S21; LOGM"
INPUT "Enter center frequency (Hz).",F_cent
INPUT "Enter frequency span (Hz).",F_span

QUTPUT @Hp8751;"CENT ";F_cent
QUTPUT @Hp8751;"SPAN ";F_span

ON INTR 7 GOTO Sweep.end

QUTPUT @HpS8751;"CLES"

QUTPUT QHp8751;"#SRE 4;ESNB

REPEAT

UNTIL SPOLL(@Hp8751)=0

ENABLE INTR 7;2

QUTPUT @Hp875L;"SING"
Loop_top:GOTO Loop_top
Sweep.end: !

!

OUTPUT @Hp875%;"POINT"

ENTER @Hp8751;Nop

QUTPUT @Hp8751;"FORM4"

1

OUTPUT @Hp8751;"'OUTPRFORMT!

ENTER @Hp8751;Dat(*)

i

QUTPUT @QHp8T51;"0UTPSTINT"

ENTER @Hp8751;Stim(*)

i

FOR I=1 TO Nop

PRINT Stim(I) s HHz " ,Da‘t(l) ;tdB®

NEXT I
END

1
.

I Preset HP 87514

! Define branch when interrupt occurs

} Clear status registers

! Set enable bits of STB and ESB

! Wait until status registers are clear
¢ Check STB

! Set enable interrupt

! Sweap mode is SINGLE

! Wait until sweep end

Query KOP
Set ASCII Transfer Format

Real part of the formatted trace data

Stimulus data

Lines 230 and 240
Line 260
Line 280

Figure 2-10. Sample Program: Data Transfer using ASCII Transfer Format {Form 4)

Find out how many points to expect.
Tell the HP 8751A to use the ASCII transfer format.
Request the real part of the formatted trace data.
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Line 290 Transfer the data from the HP 8751A to the computer, and put it in
the receiving array Dat(%).
Lines 310 and 320 Request and transfer the stimulus data.
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Data Transfer using IEEE 64-bit Floating Point Format (Form 3). To use Form 3, the computer
is told to stop formatting the incoming data with the ENTER statement. This is done by
defining an I/0 path with formatting OFF. Form 3 also has an eight-byte header to deal with.
The first two bytes are the ASCII characters “46” that indicate that a fixed length block
transfer follows, and the next 6 bytes form an integer containing number of bytes in the block
to follow. The header must be read in so that data order is maintained.

([ A

10 !

20 t Data Transfer Using IEEE 64-bit Floating Point Format .

30 ! Eg

40 DIN Dat(1:201),Stim(1:201) ]

50 ASSIGN QHp8751 TO 717 ! When iBASIC is used,, replace "717" with "800". "%

60 ABORT 7 | When iBASIC is used, replace "7" to ug". 'g

70 CLEAR QHp8751 ! When iBASIC is used,, replace "717" with "800". Ed

80 ! a

90  OUTPUT CHp8751;"PRES" | Preset HP 8751A %
2
(178

100  OUTPUT @Hp8751;"CHAN1; 321; LOGK"

110 INPUT "Enter center frequency (Hz)",F_cent.
420 INPUT “Enter frequency span (Hz)",F_span
130  OUTPUT @Hp8751;"CENT ";F_cent

140  OUTPUT @Hp8751;"SPAN ";F_span

150 !

160 ON INTR 7 GOTO Sweep_end ! Define wranch when interrupt occurs
170  OUTPUT QHp8&751;"CLES" ! Clear all status register

180 QUTPUT QHp8751;"#SRE 4;ESNB 1" ! Set enable bits of STB and ESB
190  REPEAT i Wait until status registers are clear.

200 UNTIL SPOLL(QHp8761)=0 ! Check STB

210 ENABLE INTR 7;2 ! Set enable interrupt

220  OUTPUT @Hp8751;"SING" ¢ Sweep mode is SINGLE

230 Loop_top:GOTO Loop._top i Wait until measurement ends
1

240 Sweep_end:

250 !

260 OUTPUT QHp8751;"POIN?" ! Query NOP

270  ENTER QHp8751;Nop

280  OUTPUT QHp8751;"FORM3" | IEEE 64-bit Floating Point Format
290  ASSIGN @Dt TO 717;FORMAT CFF ! Define a data I/0 path

300 | If iBASIC is used, change 717 to 800.

310  OUTPUT GEp8751;"OUTPRFCRM?" ! Real part of formatted data trace
320 ENTER @Dt USING "#,8A";A$ ! Enter header
330 ENTER QDt;Dat(#) t Enter data

340 ENTER @Dt USING ng 1A";BS I Enter terminator

350 ;

360  QUTPUT @Hp8751;”0U’1‘PSTIH?“ t Stimulus data
370 ENTER @Dt USING "#,8A";AS$ ! Enter header
380  ENTER QDt;Stim(#) ! Enter data

Figure 2-11. Sample Program: Data Transfer using IEEE 64-bit Floating Point Format (Form 3)
(1/2}
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390 ENTER @Dt USIKG g 1A";BS 1 Enter terminator
400 t

410  ASSIGN @Dt TO * i Clear I/0 path
420 FOR I=1 TO Nop

430 PRINT Stim(I);”Hz“,Dat(I);”dB“

440 HEXT I

450 END

Figure 2-11.

Sample Program: Data Transfer using IEEE 64-bit Floating Point Format (Form 3) {2/2}

Line 280
Line 290

Line 320
Line 330
Line 340
Line 410

Tell the HP 8751A to output data using Format 3.

Define a data I/O path with ASCII formatting OFF. The 1/O path
points to the HP 8751A, and can be used to read or write data to
the HP 8751A, as long as that data is in binary rather than ASCII
format.

Enter the header.

Enter the data.

Enter the terminator.

Close the I/O path.
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Application Example

The following example measures the transmission parameter of a bandpass filter and obtains
the typical parameters: ~3 dB bandwidth, Center frequency, and Insertion loss.

10

20

30

40

50

60

70

80

80

100
110
120
130
140
180
160
170
180
200
210
220
230
240
250
260
270
280
280
300
310
320
330
340
350
360
370
380
390

1

! Bandpass Filter Test

i

ASSIGN QEp8751 TO 717 ! When iBASIC is used, replace "717" with "800".
ABORT 7 ! When iBASIC is used, replace “7" to "8".
CLEAR @Hp8751 :

i

QUTPUT @QHp8751;"PRES" ! Preset HP 87514

OUTPUT @Hp8751;"CHAN1; S21; LOGM" !¢ Set up measurement parameters
INPUT “Enter center frequency (Hz).",F_cent ' :
INPUT "Enter frequency span (Hz).",F_span

QUTPUT QHp87S51;"CENT ";F_cent

JUTPUT @Hp8751;"SPAN ";F._span

i

DUTPUT QHp87S1;"HOLD" ! Perform cal measurement

QUTPUT @Hp8751;"CALKNBO"

QUTPUT @QHp8751;"CALIRESP"

INPUT “Connect THRU, then press [Return].",Dum$

Command$="STANC"

GOSUB Op.end

QUTPUT QHp8751;"RESPDONE"

INPUT "Cal completed. Connect DUT, then press [Return].",Dum$

|

OUTPUT QHp8751;"CLES" ! Clear all status register
Command$="SING" ! Trigger a sweep

GOSUB Op.end ! Hait until sweep ends

i

OUTPUT @Hp8751;"MARK1" ! Marker 1 ON

OUTPUT QHp8751;"SEAMAX" ! Search MAX.

OUTPUT @Hp8751;"OUTPMARK?" ! Query marker value

ENTER @Hp8751;Loss
1

OUTPUT ©Hp8751;"DELR1Y ! Select MKR1 as delta ref. marker
OUTPUT @Hp8&751;"WIDV -3" ! Width value is -3
QUTPUT QHp8751;"WIDTON" ! Width O¥

QUTPUT QHp8751;"OUTPMWID?" ! Query width parameters

ENTER QHp8751;Bw,Cent,Q

!

Figure 2-12. Sample Program: Appilication Example (Bandpass Filter Test) (1/2}
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400 PRINT "-3dB bandwidth= ",Bw;"Hz"
410 PRINT “Center frequency= ",Cent;"Hz"
420 FRINT “Insertion loss= ",Loss;"dB"

43¢ STQP
440
450 Op.end:!

460 ON INTR 7 GOTO Sweep_end ! Define a branch when an interrupt occurs.

470  QUTPUT @Hpg&751;"CLES" !
480 QUTPUT @Hp8751;"*SRE 4;ESNB 1" ! Set enable bits of STB and ESB

490  REPEAT

500 UNTIL SPOLL(QHp8751)=0

520 OUTPUT @Hp8751;Command$

1
510 ENABLE INTR 7;2 !
H
H

530 Loop_top:GOTG Loop.top

540 Sweep_end:!
550 RETURN
510 END

Clear status registers

Wait until status registers are clear.
Check STB

Set enable interrupt

Measure std

Wait until measurement end

Figure 2-12. Sample Program: Application Exampie (Bandpass Filter Test) (2/2)

Lines 80 through 130

Lines 150 through 230
Lines 250 through 270
Lines 290 through 320
Lines 340 through 380

Set up measurement.

Do a response calibration.

Collect one sweep of data.

Get the insertion loss value using the marker search function.
Take the —3 dB bandwidth value and the center frequency value
using the bandwidth search function.
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Advanced Programming Examples

Using List Frequency Mode

The list frequency mode lets you select the specific points or frequency spacing between points
at which measurements are to be made. Sampling specific points reduces the measurement
time since additional time is not spent measuring device characteristics at unnecessary

frequencies.

This example shows how to create a list frequency table and send it to the HP 8751A. The
command sequence for entering a list frequency table imitates the key sequence followed when
entering a table from the front panel: there is a command for every key press. Editing a
segment is also the same as the key sequence, but the HP 8751A automatically reorders each
edited segment in order of increasing start frequency.

This example takes advantage of the computer’s capabilities to simplify creating and editing
the table. The table is entered and completely edited before being transmitted to the

HP 8751A. To simplify the programming task, options such as entering step size are not
included.

10 !

20 ! Using List Frequency Mode

30 !

40 DIK Table(1:31,1:3)

50 ASSIGK €Hp8751 TO 717 ! When iBASIC is used, change "717" to "800".

60 ABORT 7 ! When iBASIC is used, change "7" to "8",
70 CLEAR QHp8751 ‘

80 L

90 INPUT "“Number of segments?",Numb

100 !

110 PRINTER IS CRT
120 CLEAR SCREEN
130 PRINT USING "10A,104,104,20A";"Segment","Start (Hz)","Stop(Hz)",

"Number of points”

1490 !

150  FOR I=1 TQO Numb

160 GOSUB Loadpoin

170 NEXT I

180 !

180 LOQP

200 INPUT "Do you want to edit? (Y/N)",An$
210  EXIT IF Ang¢="K" OR An$="n"

220 INPUT "Segment Number?",I

230 GOSUB Loadpoin

240  END LOOP

250 ¢

260  QUTPUT QHp8&751;"PRES" ! Preset HP 87514

270  OUTPUT @Hp8751;"CHAN1; S21; LOGM"

Figure 2-13. Sample Program: Using List Frequency Made (1/2)

Programming Basics 2-23

o
)
n
h=]
o
=
m iy
g
2
=
o
W
o
o,
(%3
o




280

260  QUTPUT @Hp8751;"EDITLIST" ! Freq. List Edit mode
300 OQUTPUT QHp8751;"CLEL" ! Clear list
310 FOR I=1 TO Numb
320 QUTFYUT @Hp8751;"SADD" ! Add new segment
330 QUTPUT @Hp&8751;"STAR “;Table(I,1) ! Start freq. of segment
340 OUTPUT QHp8751;"STGP v.Table(¥,2) ! Stop freq. of segment
350 QUTPUT @Hp&7S51;"POIN ";Table(I,3) ! Number of points
360 QUTPUT @Hp8751;"SDONY ! Complete editing segment
370 NEXT I
380  OQUTPUT @Hp8751;"EDITDONE" ! Complete editing list
350 QUTPUT @Hp8751;"LISFREQ" ! List freq. mode ON
400  OUTPUT @Hp8751;"LISDUBASE" ! List Display (rder Base
410 1!
420 ON INTR 7 GOTO Sweep.end ! Define branch when interrupt occurs
430  OQUTPUT QHp8751;"CLES" t Clear all status registers
440  QUTPUT @Hp8751;"#*SRE 4;ESNB 1" ! Set enable bits of STB and ESB
450  REPEAT | Wait until status registers are clear
460  UNTIL SPOLL(@Hp8751)=0 ! Check STB
470  ENABLE IRTR 7;2
480  OQUTPUT @Hp8751i;"SING" ! Trigger a swWeep
490 Loop_top:GOTO Loop_top
500 Sweep.end: H
510 !
520  OUTPUT @QHp&751;"AUTQ" ! Auto scale
530  STOP
540 !
550 Loadpoin: !
560 INPUT “"Enter start frequency (Hz)",Table(I,1)
570 INPUT "Enter stop frequency (Hz)",Table(I,2)
580 INPUT "Enter number of points”,Table(I,3)
590 IF Table(I,3)=1 THEN Table(I,2)=Table(I,1)
600  PRIKT TABXY(O,I+1);I;TAB(10);Table(I,1);TAB(20);Table(I,2);
TAB(35);Table(I,3)
610  RETURN
620 END
Figure 2-13, Sample Program: Using List Frequency Mode (2/2)
Line 90 Find out how many segments to expect.

Lines 110 through 130  Clear the screen and print the table header.

Lines 150 through 170 Read in each segment.
Lines 190 through 240 Edit the table until editing is no longer needed.

Line 290 Activate the frequency list edit mode, and open the list frequency
table for editing.

Line 300 Delete any existing segments.

Lines 310 through 370 Enter the segment values.

Line 380 Close the table.

Line 390 Turn on the list frequency mode.
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Line 400 Display the trace for only the listed frequency ranges.

Lines 5350 through 610 Enter in a segment.
Lines 560 through 580 Enter the segment values.

Line 570 Set the stop frequency equal to the start frequency to avoid
ambiguity, if only one point is in the segment.
Line 600 Print the segment out.
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Using Limit Lines to Perform Limit Testing

This example shows how to create a limit table and send it to the HP 8751A. The command
sequence for entering a limit table imitates the key sequence followed when entering a table
from the front panel: there is a command for every key press. Editing a limit is also the same
as the key sequence, but remember that the HP 8751A automatically reorders the table in
order of increasing start frequency.

This example takes advantage of the computer’s capabilities to simplify creating and editing
the table. The table is entered and completely edited before being transmitted to the

HP 8751A. To simplify the programming task, options such as entering offsets are not
included.

10 ¢

20 t Setting Up Limit Lines

30 H

40 DIM Table(1:31,1:3)

50 ASSIGN @Hp8751 TO 717 ! When iBASIC is used, replace #717" with "800".

60 ABORT 7 | When iBASIC is used, replace "7" to "8".
70 CLEAR @Hp8751 :

80 !

90 QUTPUT @Hp8751;"PRES" ! Preset HP 87514

100  OUTPUT GQHp8751;"CHAN1; S521; LOGM"

110  OUTPUT QHp&751;"SING" ! Sweep mode is SINGLE

120 INPUT "Enter start frequency (Hz)",F.start
130  INPUT “Enter stop frequency (Hz)",F_stop
140 QUTPUT QHp8751;"STAR ";F_start

150  OUTPUT @QHp8751;"STOP ";F_stop

180 !
170 INPUT "Humber of limits?”,Humb
180 g

180 PRINTER IS 1

200 CLEAR SCREEN

210 PRINT USING “10A,1B4,154,154";"Segment"”, tSeimulus (Hz)Y,
“Upper(dB)","Lower(dB}”

220 !

230 FCR I=1 TO Numb

240 GOSUB Loadlimit

250 NEXT I

260 !

270 LOgP

280 INPUT "Do you want to edit? {Y/N)",And
280 EXIT IF An$="N" OR An$="n"
300 INPUT “Segment Number?",I
310 G0SUB Loadlimit

320 END LOCP

330 i

Figure 2-14. Sample Program: Setting up Limit Lines {1/2)
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340 OUTPUT @Hp8751;"EDITLIML" ! Edit limit line table

350  OQUTPUT @Hp8751;"LIMCLEL" ! Delete limit table
360 FOR I=1 TO Kumb
370 OUTPUT @Hp8751;"LIMSADD" ! Add segment
380 QUTPUT @Hp8751;"LIMS w.Table(I,1) ! Stimulus break point
380 QUTPUT QHp8751;"LIMU “;Table(I,2) ! Upper limit value
400 GQUTPUT @Hp8751;"LIML ".Table(I,3) ! Lower limit value
410 QUTPUT €Hp8751;"LIMSDON" i Complete editing segment
420 NEXT I S
430 1! '_‘;
440  OQUTPUT @Hp8751;"LIMEDONE" ! Complete editing limit table 3
450 OUTPUT QHp8751;"LIMILINEON" ! Display limit line %
480 OUTPUT @Hp8751;“LIMITESTON" ! Limit test oN g
470 ON INTR 7 GOTO Sweep.end | Define branch when interrupt OCCUTS =y
480  OUTPUT @Hp8751;"CLES" i Clear all status register (?n
430 OUTPUT QHp8TS1;"#SRE 4:ESNB 1" ! Set enable bits of STB and ESE (_%_
500  REPEAT 1 Yait until status registers are clear &
£10 UNTIL SPOLL(@Hp8751)=0 ! Check STB
520 ENABLE INTR 7;2 i Set enable interrupt

t

§30 OUTPUT ¢Hp8751;"SING" ! Trigger a sweep

540 Loop_top: GOTO Loop_top
550 Sweep_end:

560

§70 OUTPUT QHp8751;"OUTPFAIP?"
580 ENTER QHp8751;Result

590  IF Result=0 THEN

Ask number of fail point
Enter number of fail point

[ Y

600 PRINT "PASS"

610 ELSE

620 PRINT “FAIL"

630 END IF

640  STOP

650 ! )

660 Loadlimit:!

670 INPUT "Enter stimulus value (Hz)",Table(I,1)

680  INPUT "Enter upper limit value (dB)*,Tablel(I,2)

690 INPUT "Enter lower limit value (dB)",Table(I,3)

700 PRINT TABXY(0,I+1) ;I;TAB(ii) ;Table(I,l) ;TAB(27) ;Tabl'e(I,Q)
;TAB(42) ;Table(I,3) ‘

710 RETURN
720 END B
Figure 2-14. Sample Program: Setting up Limit Lines (2/2)
Line 40 Create a table to hold the limit values. It will contain the stimulus
value (frequency), the upper limit value, and the lower limit value,
Line 170 Find out how many limits to expect.

Lines 190 through 210 Clear the screen and print the table header.

Lines 230 through 250 Read in each segment.
Lines 270 through 320 Edit the table until editing is no longer needed.
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Line 340 Begin editing the limit line table.

Line 350 Delete any existing limits.
Lines 360 through 420 Enter the segment values.
Line 440 Close the table.

Line 450 Display the limits.

Line 460 Activate the limit testing.

Lines 570 through 630 Detect result of the test and display PASS or FAIL.
Lines 660 through 710 Enter a segment.
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Storing and Recaliing Instrument States

This example demonstrates ways of storing and recalling entire instrument states using

HP-IB.

Coordinating disk storage

This example shows how to save and recall the instrument STATES from the disk installed in
the built-in disk drive.

10 !

20 ! Storing Instrument States

30 !

40  DIM Err$[so]

50 ASSIGN QHp8751 TO 717 ! When iBASIC is used, replace "717" with "800".
60 ABORT 7 i When iBASIC is used, replace "7" to "8".
70 CLEAR QHp8751

80 OUTPUT @Hp8751;"*CL3"

90 QUTPUT @Hp8751;"PRES" ! Preset HP 87514

100 QUTPUT @HpB751;"CHAN1; S2i; LODGH"

110 INPUT "Enter center frequency (Hz).",F.cent

120  INPUT "Enter frequency span (Hz).",F.span

130  OUTPUT @Hp8751;"CENT ";F_cent

140  OUTPUT @Hp8751;"SPAN ",F.span

N
e
X
P
i€
=
&
2
3
=i
@
&
g
0

150 t
160 INPUT “File name? (up to 8 char.)",Name$
161  DUTPUT @Hp8751;"STUDDISK" ! Storage device is DISK

170  OUTPUT €Hp&751;"SAVDSTA nun.Name$;""*;" | Save Instrument states
180  OUTPUT @Hp8751;"*0PC7"

190  ENTER @Hp8751;Pum

200 OUTPUT €Hp8751;“0UTPERROT"

210 ENTER QHp8751;Err,Err$

220 IF Err THEN

230 PRIKT "Error occurred.”

240 PRINT Err$

250 STCP

260 ELSE

270 INPUT "Save done. Press [Return] to recall.",Dum$

280 END I¥

290 !

300 OUTPUT @Hp87S51;"PRES”

310 QUTPUT QHp8T751;"RECD wen . Name$;© S"";" ! Recall instrument state
315 1 If DOS format disk is used, replace w_g% gith ".STA".

320 OUTPUT @Hp8751;"#0PC?Y
330 ENTER ¢€Hp8751;Dum

340 DISP '"Done."

350 END

Figure 2.15. Sample Program: Storing Instrument States
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Line 160 Get the name of the file to be created.

Line 170 Save the instrument states and the calibration coefficients with the
file name. The file name must be preceded and followed by double
quotation marks, and the only way to do that with an OUTPUT
statement is to use two sets of quotation marks: "".

Lines 180 and 190 Wait for completion of the save operation.

Lines 200 and 210 Determine whether or not an error occurred.

Lines 220 through 280 If an error is detected, print the error number and the error message.
If an error is not detected, prompt the user to continue the program.

Line 310 Add the extension to the file name and recall the file.

Reading Calibration Data

This example demonstrates how to read measurement calibration data out of the HP 8751A,
and how to return the data to the HP 8751A.

The data used to perform measurement error correction is stored inside the HP 8751A in up
to twelve calibration coefficient arrays. Each array stores a specific error coefficient, and is
stored and transmitted as an error corrected data array: each point is a real/imaginary pair,
and the number of points in the array is the same as the number of points in the sweep. The
four data formats also apply to the transfer of calibration coefficient arrays. Appendix D
specifies where the calibration coeflicients are stored for different calibration types.

A computer can read out the error coeflicients using the DUTPCALC{01-12} commands.
Each calibration type uses only as many arrays as needed, starting with array 1. Therefore,
it is necessary to know the type of calibration about to be read out: attempting to read

an array not being used in the current calibration causes the “REQUESTED DATA NOT

CURRENTLY AVAILABLE” warning to be displayed. ,

A computer can also store calibration coefficients in the HP 8751A. To do this, declare the
type of calibration data about to be stored in the HP 8751A just as if you were about to
perform that calibration. Then, instead of calling up different classes, transfer the calibration
coefficients using the INPUCALC{01-12} commands. When all the coefficients are in the

HP 8751A, activate the calibration by issuing the command SAVC, to have the HP 8751A take

a sweep measurement.

This example reads the response calibration coefficients into a very large array, from which
they can be examined, modified, stored, or returned to the HP 8751A.
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! Reading Calibration Data
i
DIM Dat(1:201,1:2)

DIM Head$[6]
ASSIGK QHp8751 TO 717 ! When iBASIC is used, replace "717" with "800".

ABORT 7 | When iBASIC is used, replace "7" to “8".

CLEAR QHp8781
!

INPUT “Connect THRU and press [Return] to do cal.",Dum$

GOSUB Setup

GOSUB Cal

QUTPUT @Hp8751;"SAVCY ! Re-draw trace
QuUTPUT @HpBTSi;“POIN?“ ! Ask Number of points
ENTER ¢Hp8751;Kop { Enter NOP

]
IKPUT "Press [Return] to transmit cal data.",Dum$
ASSIGN @Dt TO 717;FORMAT OFF ! Set data I/0 path
OUTPUT €HpB751;"FORM3" ! TEEE 64-bit Floating Point Format
OUTPUT @Hp8751;"0UTPCALCO17" ! Query calibration array
ENTER @Dt USING ug 8A";AS ! Enter header
ERTER @Dt;Dat(*) ! Enter data
ENTER @Dt USING “'#,1A";B$ I Enter terminator
INPUT "Transmit done. Disconnect THRU and press [Return] .",Dum$
i
¢0SUB Setup
GOSUB Cal
OUTPUT QHpBTSi;“SAVC" ! Re-draw trace
i
TNPUT "Press [Return] to retransmit cal data.",Dum$
V$=VAL$ (Nop*2+8)
Numv=LEN(V$)
Head$="000000" 1 Tnitiazlize header value
FOR I=1 TO Nunmv
Head$[?*I,T-I}=V$[§umv-l+1,Numv—I+1]

NEXT I

¢

QUTPUT QHp8T51;"“INPUCALCOL "; t Store cal data by HP-IB
QUTPUT €Dt USING "#,84";"#6"%Head$ ! Send header

OUTPUT @Dt ;Dat(*),END - ! Send data

QUTPUT @Hp8751;"SAVC" ! Re-draw trace

1

ASSIGN €Dt TO = { Clear I/0 path
DISP “Retransmit completed. Connect DUT."

QUTPUT ©Hp8751;"CONT" ! Sweep mode is CONT
3TCP

Figure 2-16. Reading Calibration Data (1/2)
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500 Setup: !
510 F_cent=T.E+7

520  F_span=200000.

530 QUTPUT @Hp8751;"PRES;"

540  QUTPUT @Hp8751;"CEAN1; S21; LOGM"
550 OUTPUT QHpB7&1;"CENT ";F.cent

560  OUTPUT @Hp8751;"SPAN ";F_span
570  OUTPUT Q@Hp8751;"SIKG"

580  RETURN
580 H
600 Cal: 1

620 OUTPUT @Hp8751;"CALIRESP"

630 ON INTR 7 GOTO Sweep_end

640  OUTPUT ©QHEp875%1;"CLES"

650 OUTPUT QHp8751;"*SRE 4;ESNB 1"

660  REPEAT

870 UNTIL SPOLL(QHp8751)=0
680 ENABLE INTR 7;2

690 OUTPUT @Hp8751;"STANCH
700 Loop_top:GOTO Loop_top

710 Sweep.end:
720 ¢

730  QUTPUT @Hp8751;"RESPDONE"
740  DUTPUT @Hp8751;"*0PCT"
750  ENTER @QHp8751;Dum

760  RETURN
770 END
Figure 2-16. Reading Calibration Data {2/2)
Line 50 Declare the dimension part of the file header.
Line 110 Preset and set up the HP 87514, and hold the trigger.
Line 120 Perform a response calibration.
Line 130 Re-draw the trace with the calibration data.
Line 210 Request outputting the calibration data.
Line 220 Enter the file header.
Line 230 Enter the calibration data.
Line 240 Enter the file terminator.
Line 280 Perform the calibration to set the correction ON.
Line 320 Calculate the number of bytes transferred, and represents it in the
' string format.
Line 330 Count the number of characters in the string which contains the
number of bytes transferred.

Line 340 Enter 0 as the initial value in all header arrays.

Line 350 through 370

Line 380 through 410

Place the number of bytes transferred to the header array digit by
digit from the sixth array to the first array of the header.
Send the file header and calibration data.
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Miscellaneous Programming Examples

Controlling Peripherals
The purpose of this section is to demonstrate how to coordinate printers or plotters with the
HP 8751A.

The HP 8751A has two operating modes with respect to HP-IB, as set under the
menu: System controller mode and Addressable only mode. The system controller mode is
used when no controller is present. The addressable only mode is how a computer can control
the HP 8751A and passes active control to the HP 8751A so that the HP 8751A can plot or
print.

Note that the HP 8751A assumes that the address of the computer is correctly stored in jts
HP-IB addresses menu under the ADDRESS:. CONTROLLER entry. If this address is incorrect,
control will not return to the computer.
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If the HP 8751A is in Addressable only mode and receives a command telling it to plot or
print, it sets bit 1 in the event status register to indicate that it needs control of the bus. If
the computer then uses the HP-IB control command to pass control to the HP 87514, the
HP 8751A will take control of the bus, and access the peripheral. When the HP 8751A no

longer needs control, it will pass it back to the computer.

Control should not be passed to the HP 8751A before it has set event status register bit 1,
Request Active Control. If the HP 8751A receives control before the hit is set, control is

passed immedjately back.

While the HP 8751A has control, it is free to address devices to talk and listen as needed.
The only functions denied it are the ability to assert the interface clear line {IFC}, and remote
line (REN). These are reserved for the system controller. As active controller, the HP 8751A
can send messages to and read replies back from printers and plotters.

This example prints the display.
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10

1
! Controlling Peripherals

20

30 !

40 DIM Err$[100]

50 ASSIGHN 717 TO @Hp8751 !

60 ! ,

70 OUTPUT &Hp8751;"*CL3" ! Clear status reporting system

80 QUTPUT @Hp875%;"*ESE 2" ! Enable Request Active Control bit of ESE
S0 !

100 QUTPUT @Hp8751;"PRINALLY

110  REPEAT

120 Stat=SPOLL(QHp8751)

130  UNTIL BIT(Stat,5)

140 !

150  PASS CONTROL @Hp8751 ! Pass active control to HP 8751
180  DISP “Printing."

170 REPEAT

180 STATUS 7,6;Hpib

190  UNTIL BIT(Hpib,8)

200 DISP "Done.”

205  ABORT 7 i Return active contrcl to system controller
210 H

220 QUTPUT @EpBYSi;"BUTPERRD?"

230  ENTER @Hp8751;Err,Err$

240  IF Err THEN DISP Err$

250  END

Figure 2-17. Sample Program: Controliing Peripherals

Line 70 Clear the status reporting system.
Line 80 Enable the Request Active Control bit in the event status register.
Line 100 Request printing.
Lines 110 through 130 Wait until the HP 875 1A requests control.
Line 150 Pass active control to the HP 8751A.
Line 170 through 190  Wait until the print is finished and control is returned.
Line 205 Return active control to the system controller.”

Line 220 through 240 If an error occurred, print the error number and the error message.
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Transferring disk data files

The built-in disk drive is often used to store data files in addition to instrument states. The
file name is then appended with two characters to indicate what is in the file. “_D” indicates

the file contains the internal data array using the “DATA ONI

SAVE DATA ONLY. or the SAVDDAT command.
Refer to “Saving and Recalling Instrument States and Data” in the Reference Manual for the
file structure.

This example demonstrates how to recall a data file stored by the built-in disk drive into a
computer using the disk drive connected to the computer.

PRy

Before running the program, store the data to the disk installed in the built-in disk drive, 51
remove the disk, and put the disk in to the computer’s disk drive. g
=}

31

\ 3

10 ! 3,
20 ! Transferring Disk Data Files =
30 ! o
g-‘

2.

w:

50 INTEGER Hop

60 DIM Sw$(1:7)[8],Numseg(1:7)

70 DATA “Raw“,8,"Ca1",24,“Data“,2,“Mem“,2,“Unform”,2,"Trace",2
,MTracemem®,2

80 !

80 INPUT “File name (with extension)?",File$

100  ASSIGN QPath TO File$

1160 ENTER @Path USING "6X,#"

120  Numdat=0

130 PRINT "Data contained:®

140 FOR I=1 TQO 7

150 READ Dat$,Num

160 GOSUB Datasw

170 KEXT I

180  PRINT

190 ENTER @Path USING “4X,#"
200 !

210  INPUT "Press [Return] to read data.",Dum$
220 FOR J=1 TO HNumdat

230 FOR I=1 T0O Numseg(J)

240 PRINT Sw$(J);I

250 GOSUB Dataseg

260 PRIRT

270 NEXT I

280 PRIRT ’ -
290 IF JHumdat THEN INPUT “Press [Return] to read next data.",bum$
300 NEXT ]

310 ASSIGN @Path TO =

320 STOP

330 !

Figure 2-18, Sample Program: Transterring Disk Data Files
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340 Dataseg: !

350 ENTER €Path;Nop
360  ENTER €Path USING "4X,#"
370 FOR K=1 TO Kop

380 ENTER QPath;X,Y

350 PRINT K,X,Y

400  NEXT K

410  ENTER #Path USING "4X,#"
420  RETURN

430 !

440 Datasw: |

450  ENTER @Path USING "B,#";5v

460 1IF Sw THEN

470 Numdat=Numdat+1
480 Sw$(Humdat)=Dat$
490 Numseg(Numdat)=Num
500 PRINT Su$(Numdat)
510 END IF

520  RETURN

530 END

Figure 2-18. Sample Program: Transferring Disk Data Files {2/2)

Lines 50 and 60
Line 90

Line 100

Line 110

Line 120 through 170
Line 190

Line 220 through 300
Line 230 through 270
Line 310

Lines 340 through 420
Lines 440 through 520
Line 450

Line 460

Lines 470 through 500
Line 310

Set up the data of possible data groups.

Get the file name to load. The file name must be included the
extension: “_D"(for LIF) or .DAT(for DOS).

Define an I/O path which points to the chosen file.
Enter bytes for internal use only.

Read the data switches and examine the data contained.
Enter bytes of internal use only.

Enter a data group.

Enter a data segment.

Close the I/O path.

Read a data switch.

Enter a data segment.

Enter the number of data bytes which follow.

Enter bytes of internal use only.

Read the data.

Enter the bytes of internal use only.
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Status Reporting

The HP 8751A has a status reporting mechanism that gives information about specific
functions and events inside the HP 8751A. The status byte is an 8-bit register with each

bit summarizing the state of one aspect of the HP 8751A. For example, the error queue
summary bit will always be set if there are any errors in the queue. The value of the status
byte can be read with the SPOLL statement. This commmand does not antomatically put the
HP 8751A into the remote mode, thus giving the operator access to the HP 8751A front panel
functions. Reading the status byte does not affect its value. The sequencing bit can be set by
the operator during execution of a test sequence.

The status byte also summarizes two event status registers and one operational status register
that monitor specific conditions inside the HP 8751A. The status byte also has a bit that is

set when the HP 8751A is issuing a service request over HP-IB, and a bit that is set when the
HP 8751A has data to send out over HP-IB. Refer to Appendix B for a definition of the status

registers.

The error queue holds up to 20 instrument errors and warnings in the order that they
occurred. Each time the HP 8751A detects an error condition and displays a message on

the CRT, it also puts the error in the error queue. If there are any errors in the queue, bit

3 of the status byte will be set. The errors can be read from the queue with the OUTPERRO?
command, which causes the HP 8751A to transmit the error number and the error message of

the oldest error in the error queue {first in first out).
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It is also possible to generate interrupts using the status reporting mechanism. The status
byte bits can be enabled to generate a service request (SRQ) when set. The computer can in
turn be set up to generate an interrupt on SRQ.

To be able to generate an SRQ, a bit in the status byte has to be enabled using #SRE n. A
one in a bit position enables that bit in the status byte. Therefore, #+SRE 8 enables an SRQ on
bit 3, check error queue, since 8 equals 0000 1000 in binary representation. That means that
whenever an error is put into the error queue and bit 3 is set, and the SRQ line is asserted.
The only way to clear the SRQ is to disable bit 3, re-enable bit 3, or read out all the errors

from the queue.

A bit in the event status register can be enabled so that it is summarized by bit 5 of the
status byte. If any bit is enabled in the event status register, bit 5 of the status byte will also
be set. For example, +ESE 66 enables bits 1 and 6 of the event status register, since 66 equals
0100 0010 in binary representation. Therefore, whenever active control is requested or a front
panel key is pressed, bit 5 of the status byte will be set. Similarly, ESNB n enables bits in
event status register B so that they will be summarized by bit 2 in the status byte.

To generate an SRQ from an event status register, enable the desired event status register bit.
Then enable the status byte to generate an SRQ. For instance, +ESE 32 and *SRE 32 enable
the syntax error bit, so that when the syntax error bit is set, the summary bit in the status

byte will be set, and it enables an SRQ on bit 5 of the status byte.

During the sample program (Figure 2-19) is running, you can try get into the subroutine
“Err_report:” when this program is executed in an external controller and Instrument

BASIC is installed in your HP 8751A.

Type a command in command line on the HP 8751A from the keyboard to occur an error:

For example :
gUTPUT 800 ; "HELLO"
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Because HELLQ is not the command of HP 8751A, an error will occur.

10 !

20 | Generating Interrupts

30 !

40 ASSIGN @Hp&751 TO 717

50 !

60 QUTPUT @Hp8751;"*CL3" t Clear status reporting system
70 QUTPUT QHp8751;"+ESE 32" ! Enabdle bit-5 of ESR

80 OUTPUT QHp8751;"*SRE 32" ! Enable bit-5 or status byte
80 } :

{100 ON INTR 7 GOSUB Err_report
110  ENABLE INTR 7;2

120 !

130  LOOP

140  END LOCP
150  STCP

160 !

170 Err_report:! .

180  Stat=SPOLL(@QHp8751)

190  OUTPUT QHp8751;"*ESR?"

200 ENTER QHp8751;Estat

210 PRINT “Syntax error detected.”

220 H
230 CUTPUT @Hp8751;"OUTPERRO?" ! Ask error
240 ENTER QHpBTSi;En‘,Err$ ! Enter error number and message
250 PRINT Err,Err$
260 }
270  ENABLE INTR 7
280  RETURN
290 END
Figure 2-19. Sample Program: Generating Interrupts

Line 60 Clear the status reporting system.

Line 70 Enable bit 5 of the event status register.

Line 80 Enable bit 5 of the status byte so that an SRQ will generated when 2
syntax error Occurs.

Line 100 Tell the computer where to branch on an interrupt.

Line 110 - ‘ Tell the computer to enable an interrupt from interface 7 (HP-1B)
when value 2 (bit 1: SRQ bit) of the interrupt register is set. A
branch to Err_report will disable the interrupt, so the return from
Err_report re-enables it. If there is more than one instrument on
the bus capable of generating an SRQ, it is necessary to use serial
poll to determine which device has issued the SRQ. In this case, we
assume the HP 8751A issued it. A branch to Err_report will disable
the interrupt, so the return from Err_report re-enable it.

Line 130 and 140 Do nothing loop.

Line 180 Clear the SRQ bit of the status byte.
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Lines 190 and 200 Read the register to clear the bit.
Lines 230 through 250 Instruct the HP 8751A to output the error number and the error

message, and print them.
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HP-1B Programming Reference

This chapter provides a reference for HP-IB operation of the HP 8751A. Use this information
as a reference to the syntax requirements and general function of the individual commands.
This chapter lists the commands in alphabetical order. Refer to Appendix A for a functional
list of the commands.

Refer to the Reference Manual for the details of each function, or to the Service Manual for
the details of the service related functions.

HP-1B Command Syntax

Cix'r'ni{oda{zod B}

Sets the attenuator

; Query

under

Upper case bold characters represent the program codes which must appear exactly as
shown with no embedded spaces. Upper and lower case characters are equivalent.

@ Characters enclosed in the { } brackets are qualifiers attached to the root mnemonic.
There can be no spaces or symbols between the root mnemonic and its appendage.

For example:

{ON]OFF} shows that either ON or OFF can be attached to the root mnemonic.
CONM{ON}OFF} means CONMON or CONMOFF.

{1-4} shows that the numeral 1, 2, 3, or 4 can be attached to the root mnemonic.
DELR{1-4} means DELRI, DELR2, DELR3, or DELRA.

©) A constant or a pre-assigned simple or complex numeric or string variable transferred
to the HP 8751A. There must be a space between it and the code.

@ Square brackets indicate that the enclosed information is optional.
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® Key or softkey which has the same function.

® “Query” indicates that the command can be queried, Refer to “Query Commands”.

Note A semicolon (;) is required as a separator for each program command except
i for the last command.

ﬁé For example, either of the following is acceptable.

QUTPUT Hp8751;"CHAN1; S11; LOGM;"
QUTPUT Hp8751;"CHAN1; 511; LM

Query Commands
Al instrument functions can be interrogated to find the current On/Off state or value.

For instrument state commands, append the question mark (?) character instead of
{ON]OFF} to interrogate the state of the functions. The HP 8751A responds to the next
controller ENTER operation with a “1” or 2 “0” to indicate ON or OFF, respectively.

For settable functions such as SCAL value, using SCAL? causes the HP 8751A to respond to
the mext controller ENTER operation by outputting the current function value then clearing
the instrument entry area.

If a command that does not have a defined response is interrogated, the instrument outputs a
zero. ‘
m Example 1

AB

OUTPUT Hp8751;"AB7;"

ENTER Hp8751i;Reply

PRINT "Input port is AB?",
IF Reply then PRINT "Yes"
IF NOT Reply the PRINT "No"

® Example 2
ATTIA{0DB|20DB}

OUTPUT Hp8751;"ATTIA?;"
ENTER Hp8751;Reply$
PRINT "Port A attenuator value is ";Reply$

u Example 3
ADDRCONT value

GUTPUT Hp8751;"ADDRCONT?;"
ENTER Hp8751;Reply
PRINT "Controller HP-IB address is ";Reply
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Suffix

The following suffixes can be used as the units of the stimulus values:

Frequency: Hz (default), MHz

Power: dBm (default)
Attenuator: dB (default)
Log mag: dB (defaunlt})
Delay time: s (default)
Phase: deg (default)

Capacitance: F (default)
Inductance: H (default)
Impedance: ohm {default)

If no suffix is used, the HP 8751A assumes the default values for the instruction. Upper and
lower case characters are equivalent.

Code Naming Conventions

The HP-IB Commands of HP 8751A are derived from their front panel key titles (where
possible}, according to the naming conventions below.

Some codes require additional parameters (on, off, 1, 2, etc.). Codes that have no front panel

equivalent are HP-IB only commands, and use a similar convention based on the common
name of the function. Where possible, HP 8751A codes are compatible with HP 8753 and HP

8510 codes.

Table 3-1. HP-IB Code Naming Conventions

Example
Convention For HP-IB Code Use R
Key Title HP.IB Code
One word First four letters POWE
STAR

Two words First three letters of first word and : ELED

first letter of second word SEAR
Two words in & group | First four letters of both MARKCERT
Three Words First three letters of first word, CALETHMH

first letter of second word, and SEARSTOR

first four letters of third word
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HP 8751A Instrument Command Reference

AB
Caleulates and displays the complex ratio of input A toinput B.

(A/B under (MEAS); Query)

ABODCALI
Aborts the dc detector’s output voltage linearity calibration.

(ABORT DC CAL under (GAL))

ACTLHFRE
Sets the active inductor (L) high frequency.

HERD' under (SYETER) Query)

(Under SERV

ACTLLFRE

Sets the active inductor (L) low frequency.

(Under SERVICE MENU under (SYSTEM) Query)

ACTLNCORM

Sets the active inductor (L) normal. -

' under (SETERD); Query)

ADDRCONT value

Sets the HP-IB address which the HP 8751A will use to communicate with an external
controller.

(ADDRESS: CONTROLLER: under (LOCAL); Query)

value 0 to 30

ADDRPLOT value
Sets the HP-IB address which the HP 8751A will use to communicate with the plotter.

(ADDRESS: PLOTTER under (LOCAL); Query)

value 0 to 30
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ASCE string

ADDRPRIN value
Sets the HP-IB address which the HP 8751A will use to communicate with the printer.

value 0 to 30

ANAGCH1
Selects channel 1 for waveform analysis. For details, refer to Appendix E. (Query)

ANAOQOCH2

Selects channel 2 for waveform analysis. For details, refer to Appendix E. (Query)

ANAODATA

Selects a data trace for waveform analysis. For details, refer to Appendix E. (Query)

ANAOMEMO

Selects a memory trace for waveform analysis. For details, refer to Appendix E. (Query)

ANARANG value[suffir],value[suffiz]

Sets the waveform analysis stimulus range by entering the START and STOP values. For
details, refer to Appendix E. (Query)

value 5 to 5.0x108 (Hz, Frequency sweep) or
—50 to +15 {Power sweep)

suffiz Refer to “Suflix”

ANARFULL

Sets the analysis range equal to the full stimulus range. For details, refer to Appendix E.

AR
Calculates and displays the complex ratio of input A to input R.

under (MgAS); Query)

ASCE siring

Sets user defined extension for ASCII save file in MS-DOS format. Default setting is “,TXT".
Modified extension is kept in SRAM even if power is OFF.

rA- under : Query)

Extension name. Up to 3 characters
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ATTIA{0DB|20DB}
Sets the attenuator value at input A to 0 dB or 20 dB.

ATTIB{0DB[20DB}
Sets the attenuator value at input B to 0 dB or 20 dB.

(_INPW“BWOGB or 20dB under -AEN ); Query)

ATTIR{0dB|20dB}
Sets the attenuator value at input R to 0 dB or 20 dB.

(INPUT-R: 0dB or 20dB under (ATTEN); Query)

ATTP1 value [dB]
Sets the attenuator value at port 1 of an S-parameter test set used with the HP 8751A.

- under (MEND); Query)
value 0 to 70, in 10 step

(ATTE

ATTP2 value [dB]
Sets the attenuator value at port 2 of an S-parameter test set used with the HP 8751A.

JRT 2 under (MENU); Query)
value 0 to 79, in 10 step

AUTO
Selects the scale/div value automatically to fit the trace data to the display.

ALE under (SCALE REF))

AVER {ON|OFF}

Sets the a.veragmg function ON or OFF for the active channel.

GT1 m___ffl under (aAVG); Query)
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BEEPFAIL{ON|OFF}

AVERFACT value

Sets the averaging factor.

GING FACTOR under (BS); Query)
value 1 to 999

AVERREST
Resets and restarts averaging.

BACI value
Sets the background intensity of the display as a percent of the white level.

- under (QEPLAY); Query)

BDC
Displays a dc voltage at input B.
— under (MEAS); Query)

‘eouaiaay

BDCR : ,
Calculates and displays the ratio of a dc voltage at input B to the reference signal at input R.

(B4ETR under (WERD); Query)
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BEEPDONE{ON|OFF}
Sets the operation completion beeper ON or OFF.

't under (ISPLAY); Query)

(BEEP

BEEPFAIL {ON|OFF}
Sets the limit fail beeper ON or OFF.

‘under (SYSTEM); Query)
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BEEPWARN{ON|OFF}
Sets the warning beeper ON or OFF.

: onff_ under (DISPLAY); Query)

BR
Calculates and displays the complex ratio of input B to input R.

(B/R. under (WERG); Query)

CO value

Enters the constant term of the open circuit capacitor model value, Co.

under (CAL})
value 0 to 1,000 (x 1071 F)

C1 value

Enters the constant term of the open circuit capacitor model value, Cy.
under {CAL))
value 0 to 1,000 (x 1073 F/Hz)

C2 value

Enters the constant term of the open circuit capacitor model ;va,lue, Co.
under {CAL))
value 0 to 1,000 (x 10738 F/Hz?)

CALCASSI

Shows the tabular listing of the calibration kit class assignment.

(CLA: ENT under (CoPY))

CALI parameter

Selects the measurement calibration type. (Query)

parameter description

NONE No calibration

RESP Response measurement calibration

RAI Response and isolation measurement calibration
5111 1-Port measurement calibration at port 1

5221 1-Port measurement calibration at port 2

FUL2 Full 2-Port measurement calibration

ONE2 One-path 2-Port measurement calibration
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CALK parameter

CALIFUL2

CALIONE2

Selects the one-path 2-port measurement calibration.

PORT: under (CAL); Query)

CALIRAI

Selects the response and isolation measurement calibration.

under (caL); Query)

(BESPONSE -

CALIRESP

Selects the response measurement calibration.

under (CAL); Query)

CALIS111

Selects the 1-port measurement calibration at port 1.

under (CAL); Query)

" 9oudIajey |

o
=
[lo]
@
P
3
3
=
LY

CALIS221

Selects the 1-port measurement calibration at port 2.

under (CaL); Query)

CALK parameter
Selects the calibration kit. (Query)

parameter description
APCT 7 mm

N50 Type-N 50 Q
N75 Type-N 75 Q
USED User-defined
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CALK7MM
Selects the 7 mm calibration kit.

CALKNSD
Selects the 50 ) type-N calibration kit.

n_ under (CAL): Query)

CALKN75
Selects the 75 §) type-N calibration kit.

(750 under (GAD); Query)

CALKUSED
Selects a calibration kit model defined or modified by the user.

. under (CAL); Query)

CALN

Selects using no calibration.

INE' under (CAL); Query)

CALP
Calculates the parameters of the conjugate matching circuit.
(CALCULATE PARAMETERS under (DISPLAY])
CALS value
Provides the tabular listing of the standard setting.
3" under (CGEY)
value 1to 8
CBRI value

Sets the color brightness in percent.
BRIGH under {DISPLAY); Query)
0 to 100 (%)
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CLASS11{A|BIC}

CENT value [suffiz]
Sets the center stimulus value.

((CENTER), or CENfER under (MENU); Query)

value 5 to 5.0x 108 (Hz, frequency sweep)
—-50 to +15 (dBm, power sweep only)
suffiz Refer to “Suffix”

CHAD string
Changes the current directory (only MS-DOS format).

string Directory path

CHAIRANG

Changes the IF range set channel (R to A to B).
 under (SYETERD)

CHANT Bt
Selects channel 1 as the active measurement channel. ({CH 1) Query) % &
-1
(9' 4
Selects channel 2 as the active measurement channel. ((CH2); Query) g
CLAD
Completes specifying a class.

( under (CAL))

CLASS11{A|B|C}
Selects port 1 (S11) one-port calibration standard class: S11A (open), SI1B (short), or S511C

ader (GD)

HP-IB Programming Reference 3-11



CLASS22{A|BIC}
Selects port 2 (522) one-port calibration standard class: S22A (open), S22B (short), or 522C
(load).

(Is221. ) under (CAL))
CLEL
Clears the current frequency list.
g under (MeNU])
- under (MKR))

CLES

Clears the status byte, the event status register, the event status register B, and the
operational status register.

CLEPTRIP
Clears the power trip.

RIP under (MENU))

COLO{CH1D|CH1M|CH2D|CH2M|GRAT|TEXT|WARN}

Specifies the display element to change color: channel 1 data, channel 1 memory and limit
lines, channel 2 data, channel 2 memory and limit lines, a text, or a warning message.

COLOIBT
Specifies display element color: the HP Instrument BASIC text.
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CONPLS value [H]

COLO{PEN‘!|PEN2IPEN3]PEN4|PEN5|PEN6}
Specifies display element color: the graphics pen pallet.

(B 1 to PR § under @AY

COLOR value

Specifies the saturation percent of the specified display element.

value 0 to 100 (%)

CONM{ON|OFF}
Sets conjugate matching ON or OFF.

“on off under (DISPLAY); Query)

CONPCP value [F]

Displays or changes parameter value Cp for the selected conjugate matching circuit.

value 1.0x 10718 to 1.0x10°% (F)

CONPCS value [F]

Displays or changes parameter value Cs for the selected conjugate matching circuit.

(Cs under (DISPLAY); Query)
value 1.0x1078 to 1.0x10° (F)

CONPLP value [H]

Displays or changes parameter value Lp for the selected conjugate matching circuit.

value 1.0x10718 to 1.0x10° (H)

CONPLS value [H]

Displays or changes parameter value Ls for the selected conjugate matching circuit.
s under (DISPLAY); Query)
1.0x107% t0 1.0x10° (H)
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CONPDISP{ON|OFF}
Displays or does not display the conjugate matching parameters on the CRT.

Pon off under (DiSPLAY])

CONT

Continuous trigger.

(CONTINUOUS under (MENUJ; Query)

CONV parameter

Selects the measurement data conversion setting(impedance, admittance, or multiple phase).

(Query)

parameter description

OFF Conversion OFF
ZREF Z:reflection

ZTRA Z:transmission
YREF Y:reflection

YTRA Y:transmission
ONEDS Reciprocal (1/5)
MP4 Multiply phase by 4
MPS8 Multiply phase by 8
MP18 Multiply phase by 16

CONVMP {4816}
Muit]phes the current phase trace by a multiplier factor specified by a qualifier { 4, 8, or 16 ).

- under (MEAS ); Query)

CONV1DS

Expresses the data in inverse S-parameter values.

(}_S under (MEAS); Query)

CONVOFF

Turns off all parameter conversion operations.

(VOFF under {(MEAS); Query)
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COUC{ON|OFF}

CONVYREF

Converts refiection data to its equivalent admittance values.

i under (MEAS); Query)

CONVYTRA

Converts transmission data to its equivalent admittance values.

CONVZREF

Converts reflection data to its equivalent impedance values.

CONVZTRA

Converts transmission data to its equivalent impedance values.

COPA

Aborts printing or plotting in progress.

COPT{ON|OFF}
Sets the time sta,mp function ON or OFF.

CORR{ON|OFF}

Sets the error correction function ON or OFF.

f under (CAL); Query)

COUC{ON|OFF}
Sets the channel couphng of stimulus values ON or OFF.

o f " under (MENUD) (MENU); Query)
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CRED string
Create a directory {only MS-DOS format).

string Up to 8 characters for directory name and up to 3 characters for extension

CURD?

Outputs current directory.

RY under (GE))

CWFREQ value [suffiz]

Sets the frequency for power sweep.
C under (MENU); Query)
5 to 5.0x10°% (Hz)

Hz or MH2
DATI
Stores the active channel data to trace memory.
 under (ISPLAY))
DAYMYEAR
Sets the displayed date mode to day/month/year order.
ear under (SYSTEW); Query)

DCBUS value
Selects the DC bus.

under (SYSTEM); Query)

value 0 to 20

DCCOR{ON|OFF}
Sets the dc detector linearity correction ON or OFF.

under (CAL); Query)
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DESTON

DEFC

Returns all traces, lines, and text to the default colors.

DEFS value

Defines the number of the calibration standards to be modified.
D under (CAL))

value l1to08

DELA

Selects the Delay format for the current measurement.

(DELAY' under (FORMAT); Query)

DELQ
Sets the delta marker mode OFF.

nder (MKR}; Query)

DELR{ 1-8}
Selects the delta reference marker.
under (MKR}; Que:y)

3
e
8

=
3
©

DELRFIXM

Sets the user-specified fixed reference marker.

: g
o

under (MKR); Query)

DESTOFF _
Sets destructive RAM testing OFF. (DATA in RAM will be restored when test is completed.)

* under (STETERD; Query)

DESTON

Sets destructive RAM testing ON. (DATA in RAM will be lost.)
: U under (SYSTEM); Query)
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DFLT

Returns the plottmg parameters to the default values.

 under (CTPY))

DISA parameter
Selects the display allocation mode. {Query) (Option 002 only)

parameier description

ALLI All instrument

HIHB Half instrument half BASIC
ALLB All BASIC

BASS BASIC status

DISAALLB

Displays only the HP Instrument BASIC display on the HP 8751A°s CRT.
C' under (DispPLav); Query) (Option 002 only)

DISAALLI
Displays only the measurement graticule on the HP 8751A’s CRT.

(LLIES:I’RWUMEN_ under (DiSPLAY); Query) (Option 002 only)

DISABASS
Dispiays only the HP Instrument BASIC status on the HP 8751A’s CRT.

' .ATUS under (DisPLAY); Query) (Option 002 only)

DISAHIHB

Displays the measurement graticule (top half) and the HP Instrument display (bottom half}
on the HP 8751A’s CRT.
TR | SIC under (BISPLAY); Query) (Option 002 only)

DISFDOS
Sets the format for initializing the flexible disk in the internal disk drive in MS-DOS format.

,DOS: under ; Query)

formats are:

Supported MS-

® 720 kbyte, 80 tracks, double-sided, 9 sector/track
m 1.44 Mbyte, 80 tracks, double-sided, 18 sector/track
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DISMSTSP

DISFLIF

Sets the format for initializing the flexible disk in the HP 8751A’ internal disk drive in LIF
(Log:ca,l Interchange Format) format.

F under : Query}

DISL{1]2}
Selects list sweep table 1 or 2 to be displayed and hard copied.

under (C5EY)

DISLLIST

Daspia,ys the limit table on the display.

" under (C5E0)

DISMCTSP

Displays the list sweep stimulus range in the center and span format.

under (COPY}); Query)

DISMMD
Selects the middle and delta format for the limit testing table.

LT under (COPY); Query)

DISMNUM

Dlsplays the list sweep stimulus resolutior in the number of points format.

“POINTS under (copy); Query)

DISMSTEP

Dlspla,ys the list sweep stimulus resolution in the step size format.

DISMSTSP

Dispia,ys the list sweep stimulus range in the start and stop format.

'~ under ; Query)
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DISMUL

Selects the upper and lower format for the limit testing table.

g1 WR' under {COPY); Query)

DISP parameter
Selects the display trace type. {Query)

parameter description

DATA Data only

MEMO Memory only

DATM Data and memory

DDM Data divided by memory
DMM Data minus memory
DISPDATA

Displays a trace of measured data,

under (DiSPLAY); Query)

DISPDATM

Displays traces of both measured data and memory data.

‘under (DisPLAY); Query)

DISPDDM
stplays the trace of the results of measured data divided by memeory data.

MEM under {DISPLAY); Query)

DISPDMM

Displays the trace of the results of measured data subtracted from memory data.

1 M under (BISPLAY); Query)

DISPMEMO

Displays a trace of memory data.

[ under Query)
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EDITLIST

DONE

Completes the measurement of the selected standard calibration.

DSKEY

Disables the front panel keys and the rotary knob. To enable the keys and knob again, send
the ENKEY commard.

DUAC{ON|OFF}
Selects the dual (ON) or single (OFF) channels display.

(DUAL CHAN on off under (TISPLAY); Query)

EDITDONE
Completes editing the frequency Hst for the list sweep.

E under {MENU))

EDITLIML ES
Begins editing the limit line table. ..
T under (G75EEED) c—g
g .
EDITLIST 2
Selects list 1 for editing, - -

under (MENUJ; Query)

EDITLISZ
Selects list 2 for editing.

EDITLIST
Begins editing the frequency list.
nder (WEWD))
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ELED value [8]
Sets the electrical delay.
CTRICAL 1 S{ under (SCALE REF ); Query)

ENKEY

Re-enables the front panel keys and the rotary knob which have been disabled by the DSKEY
command.

ESB?

Qutputs the event status register B value.

ESNB value
Specifies the bits of event status register B.
value 0 to 32,767 (=2"°-1)

EXEDCALI
Executes the dc detector lineality calibration.

ader (GD)

EXET

Executes the service test.

(Under under (SYSTEM))

EXPP

Selects the expanded phase format for the current measurement.

" under (FORMAT) Query)

EXTRLOCK?

Outputs the state of the external reference (locked or unlocked).
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FILC stringl, string2, string3, string{

EXTT parameter
Selects the external trigger mode. (Query)

parameter description

OFF External trigger OFF (internal trigger mode ON)
ONSWEE On sweep

ONPCIN On point

MAN Manual trigger mode on point

EXTTOFF

Sets the internal measurement trigger mode (external trigger OFF).

(TRIGGER: TRIG OFF. under (MEND); Query)

EXTTON

Sets the external measurement trigger mode to ON. When triggered, one measurement sweep
is executed.

_ under (MENU}; Query)

EXTTPOIN

Sets the external measurement trigger mode to ON. When triggered, one point is measured.

FBUS value

Selects the frequency bus.

NG under (S75TEH)

EILC stringl, string?2, string3, string

File copy command.

$ under (SE)
stringl Source file name
string2 Source device name {“DISK” or “MEMORY")
strings Destination file name
string4 Destination device name {“DISK” or “MEMORY”)

string2 and stringd must be either “PISK” or “MEMORY”, “DISK” selects the built-in
flexible disk and “MEMORY?” selects the RAM disk memory. FILC can not copy files between
the RAM disk memory and the flexible disk when the RAM disk and flexible disk formats are

different.
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FIRLANOR

Sets first local ALC to NORMAL.

FIRLACPE

Sets first local ALC to OPEN.

{Under éE

FIRLPNCR

{ENU under (SYSTEM); Query)

Sets first local PLL to NORMAL.

FIRLPCPE
Sets first local PLL to OPEN.

(Under |

FIRR?

XU under (YSTEM); Query)

_under (SYSTEM); Query)

Outputs the firmware revision.

(Under .

under (GETEM)

FMT parameter

Selects the display format. {Query)

pararneter
LOGM
PHAS
DELA
SMIC
POLA
LINM
SWR
REAL
IMAG
EXPP
INVSCHAR
LOGMP?
LOGMD

description

Log magnitude format

Phase format

Delay format

Smith chart format

Polar chart format

Linear magnitude format

SWR format

Real format

Imaginary format

Expanded phase format
Admittance Smith chart

Log magnitude and phase format
Log magnitude and delay format
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FNDAUTO
Sets FN DAC to AUTO.
{Under gEﬁ{T_i&E__HEN:ﬁ under (SYSTEM); Query)

FNDMANU
Sets FN DAC io MANUAL.
SERY NU under (SYSTEM); Query)

FNDVALU value
Sets the FN DAC value,

G, under (SFETEM) Query)

value 0 to 255

FNVNORM
Sets FN VCO to NORMAL.

under (SYSTEM); Query)

FNVOPEN

Sets FN VCO to OPEN.
s : under {SYSTEM}; Query)

FORM2

FORM4

Sets the IEEE 32-bit floating point format to transfer trace data and waveform analysis (Refer

to Appendix E) data via HP-IB.

FORMS3

Sets the IEEFE 64-bit floating point format to transfer the trace data a.nd waveform analysis

(Refer to Appendix E) data via HP-IB.

FORM4

Sets the ASCII transfer format to transfer the trace data and waveform analysis (Refer to

Appendix E) data via HP-IB.
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FORMES

Sets MS-DOS format to transfer the trace data and waveform analysis (Refer to Appendix E)
data via HP-IB.

FREQC

Frases the frequency annotation on the display. Preset to turn ON.

LANK under (QISPLAY); Query)

FULP
Selects full page plotting.
FULL gE under (COPY); Query)

FWDI

Selects forward isolation calibration.

5" under (GAD)

FWDM
Selects forward match calibration.
(FWD. MATCH THRU under (CAL))

FWDT

Selects forward transmission calibration.

U under (CALJ)

GRAE string

Yets user defined extension for HP-GL file saved in MS-DOS format. Default setting is
“ H4pG”. The modified extension is kept in SRAM even when power is turned OFF.

GRAPHICS: under (SAVE] : Query)
string Extension name. Up to 3 characters

GRODAPER value [pet]

Sets the group delay aperture.

GROU] RTURE. under (&VG); Query)
value 1 to 200 (%)
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HOLD

Holds the present measurement.

(HOLD under (MENU); Query)
IFBW value [suffiz]
g _B‘_J under (AvG}); Query)

2, 20, 200, 1,000, or 4,000 (Hz)
Hz or MHz

IFBWAUTO

Sets the bandwidth value for IF bandwidth reduction.

IFRX1X8

Automatically selects the proper IF bandwidth for each measurement point.

under (avG); Query)

IFRAUTO

Sets the auto range mode for the IF range of the selected channel.
(Under SERVICE HENT under (ST} Query)

{IFRCH?

QOutputs the IF range set channel.

(Under nder (SVSTEM))

IFRX1

Sets the X1 range for the IF range.

(Under SERVEEE HERY under (ETER) Query)

IFRX1X8

Sets X1, X8 range for the IF range.
~ under (SYSTEM); Query)
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IFRX64
Sets X64 range for the IF range.
(Under SERVICE MENU under (SYSTEM) Query)

IFRX8X1
Sets X8, X1 range for the IF range.

(Under SERVICE: NU under (SYSTEM); Query)

IMAG

Displays only the imaginary (reactive) portion of the measured data in Cartesian format.

(TMACINARY under (FORMAT); Query)

INID
Initializes the disk in the built-in flexible disk drive.
INI 'SK' under (SAVE)/(RECALL))

INPBIO
Inputs data from the 4-bit parallel input port to the HP 8751A.

INPBIO?

Inputs data from the 4-bit parallel input port to the HP 8751A, and outputs the datatoa
computer.

INPUCALC{01-12} value

Stores the measurement calibration error coefficient set real/imaginary pairs input via HP-IB
into instrument memory. Refer to Appendix D for calibration array assignments.

value Complex number (Data format: real, imaginary)

INPUCALK value
Stores the calibration kit data transmitted by the OUTPCALK? command.

value Block data (Data format: HP 8751A internal format (71-4 bytes of binary
data})
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1S0D

INPUDATA value

Inputs the error corrected data.

value Complex number (Data format: real, imaginary}

INPUFORM value
Inputs formatted data.

value Complex number (Data format: real, imaginary)

INPURAW {1-4} value

Inputs raw data.
value Complex number

(Data format: real, imaginary)

INPUUFORM value

Inputs unformatted data. This command is invalid, when MEMDR or DAT
selected as a trace.

value Complex number (Data format: real, imaginary)
INTE value 3
]
Sets the display intensity as a percent of the brightest setting. g
{SITY under (DISPLAY); Query) 2
value 0 to 100 (%)
INVSCHAR

Displays an inverse Smith chart (admittance Smith chart) format.

HART. under (FORMAT }; Query)

1SOD .
Completes the isolation part of the 2-port calibration.

under {(CAL))
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ISOL

Begins the isolation part of the 2-port calibration.
KEY value

Sends the key code for a key or a softkey on the front panel. This is equivalent to actually
pressing a key. Refer to Appendix C for key codes.

value 0 to 49

KITD

Ends the calibration kit modification process.

(KIT DONE under (ZAL)

LABEFWD{M|T} string

Defines the label for forward match or forward transmission class when modifying the

- under (CAL))

string Up to ten characters may be used.

LABERES{I|P} string

Defines the label for response and isolation, or response class when modifying the calibration

string Up to ten characters may be used.

LABEREV{M|T} string

Defines the label for reverse match or reverse transmission class when modifying the
calibration kit.

(REV.HATCH or REV.TR

under (D)

string Up to ten characters may be used.

LABES11{A|B|C} string

Defines the label for S11A (opens), S11B (shorts), or S11C (loads) class when modifying the
calibration kit.

(LiBsL: St , Siis, or S1TC under (D)

string Up to ten characters may be used.
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LIMD value [suffiz]

LABES22{A|B|C} string
Defines the label for $22A (opens), $22B (shorts), or 522C {loads) class when modifying the
calibration kit.

Up to ten characters may be nsed

LABK siring
Defines the calibration kit label when modifying the calibration kit.
(ZABEL'KIT under (CAD)

B i sl SR ST

string Up to ten characters may be used.

LABS string
Defines the calibratjon standard label when modifying the calibration kit.

under (D)

string Up to ten characters may be used.

LEFL E

Sets the plot quadrant to the lower left.

i under (CopY); Query) ‘%
3
3|
=
&

LEFU
Sets the plot quadrant to the upper left.

- under (Copv); Query)

LIMCLEL

Clears 2l of segments in the limit test.

LIMD value [suffir]
Sets the limits delta value from the specified middle value.

A LINITS under (SysTEm); Query)

value 0 to 5.0x10% (dB) (Log mag format)
0 to 5.0x10° (deg) (Phase and Expanded phase formats)
0 to 5.0x10° (s) (Delay format)
0 to 5.0%10° (ohm) (Smith chart and admittance chart formats)
0 to 5.0%10° {Units) (Polar, Lin mag, Real, and Imaginary formats)
0 to 5.0%x10° (SWR format)
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LIMD value [suffiz]
suffiz Refer to “Suffix”

LIMEDONE
Completes editing the Limit table.

(jD_gth._: under (SYSTEM))

LIMIAMPO value [suffiz]

Sets an amplitude offset value for limit testing.
(AMPLITUDE OFFSET under (SYSTEM) Query)

value ~5.0%10% to 5.0x10° (dB) (Log mag format)
—5.0x10% to 5.0x 10° {deg) (Phase and Expanded phase format)

—5.0x10°% to 5.0x10° (s) (Delay format)

~5.0%10% to 5.0%10% (§2) (Smith chart and admittance chart formats)
~5.0%10°% to 5.0x10° (Units) (Polar, Lin mag, Real, and Imaginary formats)
~5.0x10% to 5.0x10° (SWR format)

suffiz Refer to “Suffix”

LIMILINE{ON|OFF)}
Sets limit lines ON or OFF.
- under (SYSTEM); Query)

LIMIMAOF

Sets the active marker value to the amplitude offset for limit testing.

. 6FS under (SYSTEM))

LIMISTIO value [suffiz]

Sets a stimulus offset value for limit testing.

value ~5.0%10% to 5.0x10% (Hz, frequency sweep)
~50 to 50 {dBm, power sweep)
suffiz Refer to “Suffix”
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LIMS value [suffiz]

LIMITEST{ON|OFF}
Sets the limit testing ON or OFF.

(LIKIT TEST on:off, under (SYSTEM); Query)

LIML value [suffiz]

Sets the lower limit value for a limit testing segment.

HIT under GYSTEM); Query)

—5.0%x105 to 5.0x10° (dB) (Log mag format)

~5.0x10% to 5.0%x10% {deg) (Phase and Expanded phase formats)

~5.0%10% to 5.0x10% (s) (Delay format)

~5.0x10% to 5.0x10° (Q) (Smith chart and admittance chart formats)
—5.0%10° to 5.0x10° (Units) (Polar, Lin mag, Real, and Imaginary formats)
—~5.0%10° to 5.0x10° (SWR format)

suffiz Refer to “Suffix”

LIMM value [suffiz]
Sets the middle value of delta limits.

value —5.0x105 to 5.0x10° (dB) (Log mag format)
—5.0%10% to 5.0%10° (deg) (Phase and Expanded phase formats)
~5.0%x10° to 5.0%x10° (s) (Delay format) '
~5.0%10% to 5.0x10° (@) (Smith Chart and admittance chart formats)
~5.0x10° to 5.0x10° (Units) (Polar, Lin mag, Real, and Imaginary formats)
~5.0%10° to 5.0x10° (SWR format)

suffiz Refer to “Suffix”

LIMS value [suffiz]
Sets the starting stimulus value of a limit festing segment.
LUE under {SYSTEM); Query)

5 to 5.0x108 (Hz, frequency sweep)
~50 to 15 (dBm, power sweep)

suffiz Refer to “Suffix”

HP-IB Programming Reference 3-33




LIMSADD
Adds a new segment to the end of the limit list.

LIMSDEL

Deletes a limit testing segment.

(BELETE under (SYSTEWD)

LIMSDON

Completes editing the limit segments.

LIMSEDI value
Opens the segment to define or modify the stimulus and limit values.
(EDIT under (BYSTEM); Query)

value 1to 18

LIMU value {suffiz]

Sets the upper limit value for a limit testing segment.

under (SYSTEMJ; Query)

value ~5.0%10% to 5.0x10% (dB) (Log mag format)
~5.0%10% to 5.0x10° (deg) (Phase and Expanded phase formats)
~5.0%10% to 5.0x105 (s) (Delay format)
—5.0%10°% to 5.0x 105 (chm) (Smith chart and admittance chart formats)
_5.0x10% to 5.0x10°% (Units) (Polar, Lin mag, Real, and Imaginary formats)
~5.0%10% to 5.0x10° (SWR format)

suffiz Refer to “Suffix”

LINFREQ

Activates a linear frequency sweep.

_QW under (MENU); Query)
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LiSsLisS2

LINM

Displays the linear magnitude format.

LINT{DATAIMEMO} value
Selects the line type of a trace for plotting.
R " under (5559)

value fto7

LISDFBASE

Displays the measured data for the range between the minimum and maximum frequency set
in the “Edit List Menu.”

- under {MENU); Query)

LISDOBASE

Displays the measured data for only the frequency ranges set in the “Edit List Menu.”

(ORDER BASE under (WMENU); Query)

LISFREQ

Activates the frequency list sweep mode.

g under (WERD); Query)

LISSLIS1
Activates LIST 1 for the list sweep.

under (MENU}; Query)

LISSLIS2
Activates LIST 2 for the list sweep.

2" under (MENU); Query)
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LISV

Displays a tabular listing of all the stimulus values and their current measured values.

(LIST VALUES under (COEY))

LOGFREQ

Activates log frequency sweep mode.

F?;EQ under {MENU); Query)

LOGM
Dlsplays in log magnitude format.

" under (FORMAT ); Query)

LOGMD

Displays the log magnitude trace and delay trace simultaneously.

under (FORMAT); Query)

LOGMP

Displays the log magnitude trace and phase trace simultaneously.

. under (FORMAT }; Query)

MANTRIG

Triggers measurement at a single point.

under (MENU); Query)

MARD <ON|OFF>

Displays (ON) or does not display (OFF} markers and the marker information on the screen.

(Query)

MARK{1-8} value [suffir}

Selects the active marker, and moves it to the specified stimulus value.

under (MKRr}; Query)

value 5 to 5.0x10% (Hz, frequency sweep)

—~50 to +15 (dBm, power sweep)
suffiz Refer to “Suffix”
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MARKFAUY value {suffiz]

MARKBUCK value
Moves the active marker to specified data point number.

value 1 to “number of points”

MARKCENT

Changes the stimulus center value to the active marker value.

R under (MKR FCTNJ)

MARKCONT
Interpolates between measured points to allow the markers to be placed at any point on the
trace.

MARKCOUP

Couples the marker stimulus values for the two display channels.

- under (MKR}; Query)

MARKDELA

Enters the group delay at the active marker point of a fixed frequency a,perture to the
electrical delay to balance the phase of the DUT.

" under (SCALERED))

MARKDISC

Places markers cmly on measured trace points determined by the stimulus settings.

. under ; Query)

MARKFAUV value [suffiz]
Sets the fixed marker auxiliary value offset.

under (MKR); Query)

value _5.0%108 to 5.0x 108 (£, Smith chart and admittance chart formats)
—5.0%x10° to 5.0x10° (deg, polar format)
suffiz Refer to “Suffix”
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MARKFST! value [suffiz]
Sets the fixed marker stirmulus value offset.
TI?IULUS under (MKR); Query)

—5.0x10% to 5.0x10% (Hz, frequency sweep)
—~99.999 to 99,999 (dBm, power sweep)

suffiz Refer to “Suffix”

MARKFVAL value [suffiz]
Sets the fixed marker position value offset.

UE under (MKR); Query)

—5.0%105 to 5.0x10° (dB) (Log mag format)

~5.0%10° to 5.0x10° (deg) (Phase and Expanded phase formats)

-5.0%10° to 5.0x10% (s} (Delay format)

—5.0%10° to 5.0x10° (Q) (Smith chart and admittance chart formats)
—5.0x10° to 5.0x10° (Units) (Polar, Lin mag, Real, and Imaginary formats)
—5.0%x10°% to 5.0x10° (SWR format)

suffiz Refer to “Suffix”

MARKL {ON|OFF}

Displays (ON) or does not dispiay (OFF) the list of stimulus values and response values of all
markers.

off, under (MKR); Query)

MARKMIDD

Sets the middle value for the delta limit using the active marker value.

* under (SYETED)

MARKODATA

Fnables the marker to move on the measurement data trace.

nder (MKR}; Query)

MARKOFF

Turns off all the markers and the delta reference marker.

= under (MR); Query)
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MARKTIME {ON|OFF}

MARKOMEMO

Enables the marker to move on the memory data trace.

(MARKERS ON [MEMO] under (MKR); Query)

MARKPEAD

Changes the differential stimulus value and the response value of the peak when searching for
the local max, min, and peak-to-peak.

" under (MKR FCTNJ)

MARKREF

Changes the reference value to the active marker’s response value, without changing the
reference position.

under (SCALE REF ) or (MKR FCTNJ)

MARKSPAN

Changes the start and stop values of the stimulus span to the active marker and the delta
reference marker.

under (FREECTR)

MARK {STAR|STOP)

Changes the stimulus start or stop value to the active marker value.

- under (MKR FCINJ)

MARKSTIM

Sets the stimulus value of a segment to the active marker value.

 under (SYSTEM))

MARKTIME { ON|OFF}

Sets the x-axis marker readout to the sweep time (ON), or cancels the setting (OFF).

£ under (MKR); Query)
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MARKUNCO

Allows the marker stimulus values to be controlled independently on each channel,

(UNCOUPLED under (MKR); Quesy)

MARKZEROC

Puts a fixed reference marker at the present active marker position, and makes the fixed
marker stimulus and response values at that position equal to zero.

under (MKR}))

MEAS parameter

Selects the parameters or inputs to be measured. (Query)

parameter description

AR A/R measurement
BR B/R measurement
AB A /B measurement
A A measurement

B B measurement
R R measurement
Sii 511 measurement
512 §$12 measurement
521 521 measurement
S22 §$22 measurement
BDC Bdc measurement
BDCR Bde/R measurement
MEASA

Measures the absolute power amplitude at input A.

A under (MEAS); Query)

MEASE

Measures the absolute power amplitude at input B.

(B under (MEAS); Query)

MEASR

Measures the absolute power amplitude at input R.

(R under (MEZS); Query)

3-40 HP-IB Programming Reference



NUMG value

MEASTAT{ON|OFF}

Calculates and displays the mean, standard deviation, and peak-to-peak values among the
search range (ON), or does not display them (OFF).

(STEFESS under (WEECEETR) Query)

MIXLPNOR
Sets the mixer local port to NORMAL.

U under (SYSTEW); Query)

(Under SERVI

MIXLPTES
Sets the mixer local port to TEST.

(Under SERVIC MENU under (SYSTEM); Query)

MoD!

Leads to the modify calibration kit menu, where a calibration kit can be user-modified.

'f under {CAL))

MONDYEAR
Changes the displayed date to the “month:day:year” format.

A
I
goy
=
@
|
B
1

(DATE MODE: } c under (SYSTEM); Query)
NEXP
Displays the next page of information in a tabular listing onto the display.

: under (COPY))

NUMG value

Triggers a user-specified number of sweeps, and returns to the HOLD mode.
' S under (MEND))

value Greater than 0
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OFSD wvalue [5]
Specifies the one-way electrical delay from the measurement (reference) plane to the standard.
value —10 to 10 (s)

OFSL value

Specifies energy loss, due to skin effect, along a one-way length of coaxial cable offset.
5 under (@D)
0 to 1.0x10%% (£2/s)

OFSZ value [ohm]

Specifies the characteristic impedance of the coaxial cable offset.

Z0: under (CAL))
0.1 to 5.0%x10° (2)

OomMti

Omits the correction for isolation of a 2-port calibration.

ON under (CaL))

OPEP
Lists the key parameters for both channels 1 and 2 on the display.

ERATING PARAMETERS under (COPY))

OSE value

Enables the operational status register.
value 0 to 32,767

OSER?

Outputs the current value in the event register of an operational status register.
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OUTPFAIP?

GSR?

Outputs the operational status register value.

OSNT

Sets the negative transition filter of an operational status register. For details, refer to
Appendix B. (Query)

OSPT

Sets the positive transition filter of an operational status register. For details, refer to
Appendix B. (Query)

OUTBIO value
QOutputs the data to the 8-bit parallel output port.
value 0 to 32,767

OUTPCALC{01-12}?

Qutputs the active calibration set array of the active channel {Data format: real imaginary).
Refer to Appendix D for the calibration set array.

OUTPCALK?
Outputs the active calibration kit. (Data format: block data (714 bytes of binary data))

QUTPDATA?

Outputs the error corrected data (Data format: real, imaginary).

QUTPDATAP? value
Qutputs the error corrected data at the specified point (Data format: real, imaginary).

value 1 to “number of points”

OUTPERRO?

Outputs the error message in the error queue (Data format: Error number (ASCII}, “string”).

QUTPFAIP?
Outputs number of the failed point of the limit test.
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OUTPFBUS?
Outputs the FBUS data.

(Under SEAVICE MENY under (SYETE)

QUTPFILT? value{suffir]

Outputs filter parameters within the range specified by the ANARANG command. Command
parameter sets the offset of zdB to the maximum peak value to determine the cutofl points.
For details, refer to Appendix E. (Data format:loss, bandwidth, center frequency, Q, AL.F,

ARF)

value Relative offset value from maximum
suffi Refer to “Suffix”
QUTPFORM?

Qutputs the formatted trace data (Data format: real, imaginary)

QUTPFORMP? value
Outputs the formatted trace data at the specified point (Data format: real, imaginary)

value 1 to “number of points”

OUTPIFORM?

Outputs the formatted data from the inactive channel (Data format: real, imaginary)

CUTPINP8IO?
QOutputs the data entered from the 4-bit parallel input port.

QUTPIRFORM?
Outputs the real part of the formatted data from the inactive channel.

CUTPIRTMEM?

QOutputs the real part of the trace memory data from the inactive channel.

QUTPITMEM?

Outputs the trace memory data from the inactive channel. (Data format: real, imaginary)
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OUTPMSTA?

OUTPLIMF?

Qutputs the limit test results only for the failed points. {Data format: stimulus, result (0 for
fail, —1 for no test), upper limit, lower limit; Form 4)

OUTPLIML?

Outputs the limit test results for each point. (Data format: stimulus, result (1 for pass, 0 for
fail, —1 for no test), upper limit, lower limit; Form 4)

CUTPLIMM?

Outputs the limit test result for the marker position. (Data format: stimulus, result (1 for
pass, 0 for fail, —1 for no test), upper limit, lower limit)

OQUTPMARK?

Outputs the active marker values. (Data format: marker value, marker aux. value, stimulus)

OCUTPMAX?

Outputs the maximum value within the range specified with the ANARANG command. For
details, refer to Appendix E. (Data format:maximum, stimulus)

OUTPMEAN?

Qutputs the mean value within the range specified with the ANARANG command. For details,
refer to Appendix E. (Data format:mean)

L

L (D -

g
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OUTPMEMO?

Outputs the memory data from the active channel. (Data format: real, imaginary)

QUTPMEMOP? value

Outputs the memory data from the active channel at a specified point. (Data format: real,
imaginary)

value 1 to “number of points”

OUTPMSTA?

Qutputs the marker statistics. {D:ita format: mean, standard deviation, peak to peak)
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OUTPMIN?

Qutputs the minimum value within the range specified with the ANARANG command. For
details, refer to Appendix E. (Data format:minimumn, stimulus)

OUTPMINMAX?

Outputs the maximum and minimum values within the range specified with the AHARANG
command. For details, refer to Appendix E. (Data format:maximum, stimulus, minimum,
stimulus)

QUTPMWID?
Outputs the results of the bandwidth search. (Data format: bandwidth, center, Q)

OUTPMWIL?

Outputs the results of the bandwidth search with the insertion loss value. (Data format:
bandwidth, center, Q, and loss)

OQUTPMWLF?

Outputs the results of the bandwidth search with the insertion loss, the difference between the
center frequency and the lower cutoff frequency (AL.F), and the difference between the center
frequency and the upper cutoff frequency (AR.F) values. {Data format: bandwidth, center, Q,
loss, AL.F, and AR.F)

OUTPRAW({1-4}?

Outputs the uncorrected data arrays for the active channel. (Data format: real, imaginary)

OUTPRESO?

Qutputs the series resonant (Resonant) and parallel resonant (Anti-Resonant) parameters,
0° phase point frequency fr (Resonant frequency) and fa (Anti-Resonant frequency), and the
corresponding gain values Gr and Ga. For details, refer to Appendix E. (Data format:Gr, i,

Ga, fa)

QUTPRFORM?

Outputs the real part of the formatted data from the active channel.

QUTPRTMEM?

Outputs the real part of the trace memory data from the active channel.
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PEADX value [suffiz]

OUTPSTIM?

Outputs the stimulus array data from the active channel.

QUTPTESS? value
Outputs the specified test number’s result.

CUTPTITL?
Outputs the display title for the active channel (less than 54 characters).

CUTPTMEM?

Outputs the memory trace data from the active channel. (Data format: real, imaginary)

QUTPTMEMP? value

Outputs the memory trace data from the active channel at a specified point. (Data format:
real, imaginary) '

value 1 to “number of points”

OUTPUFORM?

Qutputs the unformatted data from the active channel. (Data format: real, imaginary)

PARS{ON|OFF}

Sets the partial search of the marker search function on or off.

PEADX value [suffiz]

Defines the differential stimulus value of the peak for searching for the local max, min, and
peak-to-peak.

under {MKR FCTN); Query)

value —5000 to 5000 (MHz) (Frequency sweep)
~500 to 500 (dBm) (Power sweep)
suffiz Refer to “Suffix”.

HP-IB Programming Reference 3-47

o
T
o

o
=3
a
.
=
=3
=X




PEADY wvalue [suffiz]

Defines the differential response value of the peak for searching for the local max, mix, and
peak-to-peak.

(AY. under (MKR FCTN); Query)

value —5.0BE+5 to 5.0E+5 (dB) (Log mag format)
—~5.0E+5 to 5.0E+5 (deg) (Phase and Expanded phase formats)
—5.0E+5 to 5.0E+5 (s) (Delay format)
~5.0E45 to 5.0E+5 (ohm) (Smith chart and Inv. Smith chart formats)
—5.0E+5 to 5.0E+5 (Units) (Polar, Lin mag, Real, and Imaginary formats)
~5.0E+5 to 5.0E+5 (SWR format)

suffiz Refer to “Suffix”.

PHAQ value [deg]

Adds or subtracts a phase offset.

PHASE under (SCALE ReF}; Query)
value —360 to +360 (deg).

PHAS

Displays a Cartesian format of the phase portion of the data, measured in degrees.

ASE. under (FORMAT); Query)

PLOALL
Selects plotting all the information displayed on the display except for the softkey.

under (CoPY); Query)

PLOC parameter
Selects the plot elements. (Query)

parameter description

DONLY Data only

DGRAT Data and graticule

ALL All information displayed
PLODGRAT

Selects the measured data and memory data with the graticules for plotting.

under {CoPY); Query)
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PLCDONLY

POLMLIN

Selects the measured data and the memory data without the graticules for plotting.

(DA'I’A GHLY under (COPY); Query)

PLOS{FAST|SLOW}
Sets the plotting speed to fast or slow.

under (G359)

PLOT
Plots the display to a graphics plotter.

PLOT under (CGEY))

POIN value

Sets the number of the data points per sweep.

NTS under (MEnu); Query)
value 2 to 801.

POLA
Displays in the polar format.

under {(FORMAT ); Query)

POLM parameter
Selects the polar marker. {Query)

parameter description

LOG Log

LIN Linear

RI Real and imaginary
POLMLIN

Displays the linear magnitude and the phase of the active polar ma,rkgr.

nder (MKR}); Query)
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POLMLOG
Displays the logarithmic magnitude and the phase of the active polar marker.

R under (MKR); Query)

POLMRI

Displays a real and imaginary pair of the active polar marker.

}fKR under (MKR}, Query)

PORE {ON|OFF)

Sets the reference plane extension mode ON or OFF.

under (CAL); Query)

PORT1 value [S]

Extends the reference plane for measurement of 811, So1, and Si2.

FENSION PORT - under (CAL); Query)
value —10 to 10 (s)

PORT2 value 8]

Extends the reference plane for measurement of Sa4, S12, and So31.
under (CAL); Query)
value ~10 to 10 (s)

PORTA value 5]

Adds electrical delay to the input A reference plan for any A input measurements including
S-parameters.

(EXTENSI

- under (CAL); Query)
value ~10 to 10 (s)

PORTB walue [S]

Adds electrical delay to the input B reference plane for any B input measurements including
S-parameters.
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POCWLAOPE

PORTR value [s]
Adds electrical delay to extend the reference plane at input R to the end of cable.

(EXTENSION INPUT R under (CAU); Query)
value —-10 to 10 {s)

POWDAUTO
Sets the power DAC to auto.

* under (s5TEW)

POWDMANU
Sets the power DAC to MANUAL.

(Under SERVICE MENU. under (SYSTEM)

POWDVALU value

Sets the power DAC value.
SERVICE MENU. under (SYSTEW)
value 0 to 4,095

POWE value [dBm]

Sets the source output level.

:MWEI— Q_ER: under -“MENU ; Query)

value -50 to +15 (dBm)

POWLANGCR
Sets the power level ALC to NORMAL.

(Under 58 i under (STERD)

POWLAOPE
Sets the power level ALC to OPEN.

(Under : N_{I_ under (SYSTEM))
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POWS

Activates a power sweep mode.

EP. under (MENU); Query)

( POWER SWEEP

PREP

Displays the previous page of information in a tabular listing.

under (CFY)

PRES
Presets the instrument state. ((PRESET))

PRIC

Selects color printing.

under (COPY}); Query)

PRICFIXE
Selects the default colors for printing a hard copy.

“ under (coPY); Query)

(P

PRICVARI

Selects the colors as similar as possible to the display for printing a hard copy.

 under {CoPY); Query)

PRINALL

Copies the measurement display to the printer according to plotting options.

under {COPY))

PRIS

Sets the prmt comma.nd to the default selection.

> under ; Query)
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REAL.

PSOFT{ON|OFF}
Selects the plot softkey label option ON or OFF.

PURG string

Removes a file saved on the disk in the built-in flexible disk drive.

under (SVE)/(FECAD)

File name, up to 10 characters including the extension

QUAD parameter

Selects the quadrant plot setting.

parameter description
LEFU Upper left
LEFL Lower left
RIGU Upper right
RIGL Lower right
FULP Full-size
RAID o
75
Completes the response and isolation calibration. & 2
. =@
under (CAL)) ;32 3
=
RANSOL -
Selects the isolation class for the response and isolation calibration. a
under {CAL))
RAIRESP
Selects the response class for the response and isolation calibration.
FESFONSE. under (GD)

REAL

Displays only the real (resistive) portion of the measured data in Cartesian format.

under (FORMAT); Query)
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RECC

Recalls the previously saved color set.

(RECALL COLORS under (BISLAY)

RECCOFF
Sets the receiver correction OFF.
(Under hS_jS J under (SYSTEM); Query)

RECCON

Sets the receiver correction ON.

(Under SER MENU" under ; Query)

RECD string
Loads the mstrument states or data from the disk in the built-in flexible disk drive.

REFD

nder (D)

REFL
Begms the reflection part of the full 2-port calibration.

~ under (CAL))

REFP value

Sets the position of the reference line on the graticule of a Cartesian format.

_ON' under (SCALE REF }; Query)

value 0 to 10 (Div)
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REST

REFV value [suffiz]

Changes the value of the reference line, moving the measurement trace correspondingly.
ALUE under (SCALEREE); Query)

value ~500 to 500 (dB) {Log mag format)
_5.0x10° to 5.0x10° (deg) (Phase or Expanded phase formats)
—0.5 to 0.5 () (Delay format)
1.0x10™1 to 500 (Units) (Smith chart, admittance chart, or Polar formats)
—5.0%106 to 5.0x10° (Units) (Lin man, Real, or Imaginary formats)
~5.0x10° to 5.0x10% (SWR format)

suffiz Refer to “Suffix”

RESAVD siring
Updates an already saved file on the disk in the built-in flexible disk drive.

£ under (GAE)

string File name up to 10 characters including the extension
RESC

Resumes the last measurement calibration sequence.

(RESUM under (G20)

RESD

Turns off the tabular listing and returns the measurement display to the screen.

nder (CFY)

(BESTORE

RESPDONE

Completes the response calibration.

SEONSE under (CAD)

REST

Aborts the sweep in progress, then restarts the measurement.

START. under (MENU))
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REVI
Selects the reverse isolation calibration.

(REV TSOL’K ISOL’N STD under (SaD)

REVM

Selects the reverse match calibration.

- under (GAL)

(REV. MATCH T

REVT

Selects the reverse transmission calibration.

¥ under (SAD)

RFOPNCRM
Sets the RF OSC PLL to NORMAL.

under (SYSTEM); Query)

RFOPOPEN
Sets the RF OSC PLL to OPEN.

(Under under (SYSTEM); Query}

RIGL

under (COPY}; Query)

RIGU
Draws a quarter-page plot in the upper right quadrant of the page.

under (COPY); Query)

RPLENV?

Searches all sets of neighboring peaks and their included valleys for the maximum
perpendicular height from the valley minimum point inciuded between neighboring peaks, to
the intersection of an imaginary slope line drawn between the maximum peak points of the
neighboring peaks in range specified by ANARANG, and outputs the resultant data via HP-IB.

For details, refer to Figure E-7 in Appendix E.
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s12

RPLHEI?

Searches for the maximum height between neighboring ripple peaks and outputs the resultant
data via HP-IB. For details, refer to Figure E-3 in Appendix E.

RPLLHEI?

Searches for the maximum height between neighboring ripple peaks (measured from the ripple
maximum peak point to the valley minimum point to the left of the ripple peak) and outputs
the Tesultant data via HP-IB. For details, refer to Figure E-6 in Appendix E.

RPLMEA?

Averages all heights between neighboring local maximums and minimums within a specified
range and outputs the result by HP-IB. If no ripple is detected, a zero is returned. For details,
refer to Figure E-8 in Appendix E.

RPLPP?

Searches for the maximum ripple péa,k to peak value and outputs the resultant data via
HP.IB. For details, refer to Figure E-1 in Appendix E.

RPLRHEI?

Searches for the maximum height between neighboring ripple peaks ( measured from the
ripple peak to the valley point to the right of the ripple peak ) and outputs the resultant data
via HP-IB. For details, refer to Figure E-5 in Appendix E.

RSCO
Resets the modified colors to the default colors.

511

Selects the S-parameter test set for measurement of S13.

under (MEAS); Query)

§12

Selects the S-parameter test set for measurement of Sy2.

under (MEAS); Query)

HP-IB Programming Reference 3-57




§21

Selects the S-parameter test set for measurement of Sg;.

FUD 521 (B/R) under (VEAS); Query)

(Tran

S22

Selects the S-parameter test set for measurement of Sa;.

under (MEAs); Query)

SADD
Adds a new segment to a list sweep table.

under (ERD)

SAV1
Saves the 1-port calibration results.

under (CAL))

SAV2

Saves the 2-port calibration results.

SAVC

Re-draws a trace using current error coefficient array data.

SAVCA{ON|OFF}

Selects whether or not the calibration coefficients arrays are to be saved.

_off under (SAVE); Query)

SAVDALL string

Saves the instrument states, the data array, and the memory array to the disk in the built-in
flexible disk drive. ’

L under (SVE))

string File nate, up to 8 characters
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SAVMA{ON|OFF}

SAVDA{ON|OFF}
Sets the data arrays to be saved {ON) or not (OFF).

(BETh ARY on 52  under (GE) Query)

SAVDASC “string”

Save the current measurement data in ASCII file format.
under (GE))

string File name, up to 8 characters

SAVDDAT siring

Saves the internal data arrays which is defined by the SAVRA{ON|OFF}, SAVCA{ON|OFF},
SAVDA{ON |OFF}, SAVMA{ON | OFF}, SAVUA{ON| OFF¥}, SAVTA{ON|GFF}, and SAVTMA{ON|OFF}.

under (SAVE))

string File name up to 8 characters

(SAVE DAT

SAVDGRA “string”
Saves the current display image in an HP-GL file.

BHICS under (GAVE)

string File name up to 8 characters

SAVDSTA siring

Saves only the instrument states and the calibration coefficients to the disk in the built-in

under {SAVE))
string File name up to 8 characters
SAVEUSEK
Stores the user-modified or user-defined calibration kit into memory.
'  under (G0

SAVMA {ON|OFF}
Sets the memory arrays to be saved (ON) or not (OFF).

on off under (SAVE); Query)
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SAVRA{ON|OFF}
Sets the raw data arrays to be saved (ON) or not (OFF).

(RAW ARY on off under (SAVE); Query)

SAVTA{ON|OFF}
Sets the trace arrays to be saved (ON) or not (OFT').

(TRACE ARY.on off under (SAVE); Query)

SAVTMA{ON|OFF}
Sets the memory trace arrays to be saved (ON) or not (OFF).

ff under (SAVE); Query)

SAVUA{ON|OFF}
Sets the unformatted data arrays to be saved (ON) or not (OFF).

* under (SAVE); Query)

SCAC

Couples the data and memory trace to be scaled.

LE] under (SCALE ReF); Query)

SCAFDATA
Selects the data trace to be scaled.

under (SCALE REF}; Query)

SCAFMEMO

Selects the memory trace to be scaled.

ORY under _CALE REF J; Query)

SCAL value [suffiz]

Changes the response value scale per graticule division.

under (SALERER; Query)

value 0.001 to 500 (dB/div) (Log mag format)
0.01 to 500 (deg/div) (Phase format)
1.0x10™11 to 10,000 (deg) (Expanded phase format)
1.0% 107 to 10 (s/div) (Delay format)
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SEAL

1.0x107" te 10,000 (Units FS) (Smith chart, admittance chart, and Polar

format)
1.0x107 ! to 10,000 (Units/div) (Lin mag, Real, and Imaginary formats)

1.0x107 to 10,000 {/div) (SWR format)

suffiz Refer to “Suffix”
SCAPFULL

Selects the normal full size scale for plotting.

under (COPY))
SCAPGL

Fits the lower graticule to the user-defined P1 and P2.
10 under (COPY]J)

SCAPGU
Fits the upper graticule to the user-defined P1 and P2.

TICULE under (COpY))

p

SCAU

Uncouples the data and memory trace to be scaled.

1. under (SCALE REF); Query)

eauaiejey
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SDEL

Deletes a segment from a list sweep table.

SDON
Completes editing a segment of a list sweep table.

under (VERD)

SEAL

Searches the trace for the next occurrence of the target value to the left of the marker.

FT. under (MKR FCTN))
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SEALMAX

Moves the active marker to the maximum peak point on the trace in the search range.

SEALMIN

Moves the active marker to the minimum peak point on the trace in the search range.

(LOCAL MIN: under (VKR ECTN); Query)

SEAM parameter

Selects the marker search function. (Query)

pararneter description

OFF Marker search function OFF
MAX Maximum

MIN Minimum

TARG Target

MEAN Mean

LMAX Local maximuam

LMIN Local minimum

PPEAK Peak to peak

SEAMEAN

Moves the active marker to the mean point on the trace.

SEAMAX

Moves the active marker to the maximum point on the trace.

SEAMIN

Moves the active marker to the minimum point on the trace.

(MIN under (MKR FCTN); Query)

SEAOFF

Turns off the marker search function.

* under (WEEFCTD); Query)
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SELC perameter

SEAPPEAK

Moves the active marker and the delta reference marker to the maximum peak point and the
minimum peak point on the trace in the search range.

C under (KR FCTN); Query)

SEAR

Searches the trace for the next occurrence of the target value to the right of the marker.

SEARSTOR

Stores the search range, which is defined between the active marker and the delta reference
marker.

= under (MKR FCTNJ)

SEATARG value [suffir]

Places the active marker at a specified target point on a trace.
(R FET); Query)

~5.0x10% to 5.0x10% (dB) (Log mag format)

—~5.0x10% to 5.0%x10° (deg) (Phase and Expanded phase formats)
—5.0x10° to 5.0x10° (s) (Delay format)

~5.0%10% to 5.0%10° (Q) (Smith chart and admittance chart formats)
~5.0x10° to 5.0%10° (Units) (Polar, Lin mag, Real, and Imaginary format)
~5.0%x10%0 5.0x10° (SWR format)

suffiz Refer to “Suffix”

SEDI! value

Determines a segment of a list sweep table to be modified. -
IT under (MENU); Query)

value 1to3l

SELC parameter
Selects the conjugate matching circuit type. (Query)

pararneter description
LSLP Ls-Lp
LSCP L:-Cp
CSLP Cs-Lp
CSCP Cs-Cp
LPLS Lp-Ls
LPCS Lp-Cs
CPLS Cp-Ls
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SELC parameter

CPCS Cp-Cs

SELCCPCS

Selects the “Cp-Cs” circuit for conjugate matching.

g:_ under (DisPLAY); Query)

SELCCPLS

SELCCSCP

Selects the “Cs-Cp” circuit for conjugate matching.

SELCCSLP

Selects the “Cs-Lp” circuit for conjugate matching.
P g

' under (BEFIAY); Query)

SELCLPCS

Selects the “Lp-Cs” circuit for conjugate matching.

nder (DISPLAY); Query)

SELCLPLS

Selects the “Lp-Ls” circuit for conjugate matching.

‘s under (BEFLAY) Query)

SELCLSCP

Selects the “Ls-Cp” circuit for conjugate matching.

 under (BEFLAD); Query)
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SING

SELCLSLP

Selects the “Ls-Lp” circuit for conjugate matching.

(Ls=Lp under (BisPLaY); Query)

SELD
Executes the self diagnostics.

(Under SERVICE MENU: under (5YSTEM))

SETCDATE year,month,day
Changes date of the internal clock.

(MONTH, DAY, and YEAR under (SYSTEM); Query)
year 1801 to 2059

month 1to12

day 1to 31

SETCTIME hour,min,sec
Changes time of the internal dock.

SEC under (SYSTEM); Query)

o
2 (D
pead
1]
=1

SETZ value [ohm)]

Sets the characteristic impedance used by the HP 87514 in calculating measured impedance
with the Smith chart markers and conversion parameters.

0 under (CALY; Query)
0.1 to 5.0x10° (Q)

SING

Makes a single measurement sweep, then sets the HOLD mode.

under (ERD)

HP-IB Programming Reference 3-65



SMIC
Displays a Smith chart format.

(SHER CHIAE under (IR Query)

SMIM parameter
Selects the form for the Smith marker. (Query)

parameter description

LIN Linear

LOG Log

RI Real and imaginary
RX R+jX

GB G+jB

SMIMGB

Displays the complex admittance values of the active marker position on a Smith chart in
rectangular form.

* under (MKR); Query)

SMIMLIN

Displays the linear magnitude value and the phase of the active marker position on a Smith
chart. .

R; under (MKR}; Query)

SMIMLOG

Displays the logarithmic magnitude value and the phase of the active marker on a Smith
chart.

under (MxR}); Query)

SMIMRI

Displays the values of the active marker on a Smith chart as a real and imaginary pair.

- under (MKR); Query)

SMIMRX

Displays the complex impedance values of the active marker on a Smith chart in rectangular
form.

under ; Query)
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SPECFWDT value,[value,[value,{value,[value,[value,[value 11T}

SMOOAPER value [pet]

Changes the value of the smoothing aperture as a percent of the span.
(SHOGTAING APERTURE under (RE) Query)
value 0.05 to 100 (%)

SMOO{ON|OFF}
Sets the smocthing function to ON or OFF.

(SKOOTEI £f under (AVG); Query)
SCUCOFF
Sets the source correction to OFF.

under ; Query)
SOUCON

Sets the source correction to ON.

under (SYSTEM); Query)

SPAN value [suffiz]

Sets the frequency span of a segment about a specified center frequency.

(G2 or SPAN. under (WEND); Query)
value 0 to 499,999,995 (Hz)
suffiz Hz or MHz

SPECFWDM wvalue,[value,[value,[value,[value,fvalue,[value]l]1]]
Enters the standard numbers to specify standard class required for a forward match (THRU).

CH under (CAL))

value 1to8

SPECFWDT value,[value,[value,[value,[value,[value,[value]]]1]]

Enters the standard numbers to specify standard class required for a forward transmission
{(THRU) calibration.

S under (D)

value 1to8
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SPECRESI value,[value,{value,[value,[value,[value,[value]]]]]]

Fnters the standard numbers to specify standard class required for a response and isolation
calibration.

(RESPONSE & ISOL’N under (GAL))
value 1to8

SPECRESP value,[value,[value,[value,[value fvalue,[value]]]l]]

Enters the standard numbers to specify standard class required for a response calibration.

1to8

SPECREVM value,[vaiue,[mluc,[value,[va!ue,[vafue,[value]]]]]]

Enters the standard numbers to specify standard class required for a reverse match (THRU)
calibration.

value 1t08

SPECREVT value,[value,[vat’ue,[value,[value,[vaiue,[value]]]]]]

Enters the standard numbers to specify standard class required for a reverse transmission

{(THRU) calibration.
f - under (CAL))

value 1to8

SPECS1T1A value,[value,[value,[value,[value,[value,[value]]]]]]

Enters the standard numbers to specify the first standard class (S11a) required for an Sy
1-port calibration.

value 1to8

SPECS11B value,[value,[value,[value,[value,[value Jvalue I3

Enters the standard numbers to specify the second standard class (S118) required for an Sy
1-port calibration.

under )
l1to8
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STAN{A-G}

SPECS11C value,[value,[value,[value,[value,[value,[value]]]]]]

Enters the standard numbers to specify third standard class (Sy1¢) required for an Sy; 1-port
calibration.

(Sjié under .-CAL )

value 1to8

SPECS22A value,[value,[value,[value,fvalue,[value,[value]]]]]]

Enters the standard numbers to specify the first standard class (Sg2 ) required for an Sg2
1-port calibration.

(3 24 under (CAL)

value 1to08

SPECS22B value,[value,[value,Jvalue,[value,[value,[value]1]]I]

Enters the standard numbers to specify the second standard class (Sg2m) required for an Sy
1-port calibration.

under (CAL))

value lto8

SPECS22C value,[value,[value,[value,[value,Jvalue,fralue]]]}I]

Enters the standard numbers to specify the third standard class (S22¢) required for an Sao
1-port calibration.

under

value 1to8

SPLD {ON|OFF}

Sets the dual channel display mode: a full-screen single graticule display (OFF), or a split
display with two half-screen graticules (ON). '

under {DiSPLAY ); Query)

IT DISP

STAN{A-G}
Measures the calibration standard in the current standard class.

etc. under (CAL))
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STAR value [suffiz]
Defines the start frequency of the stimulus. ((START}; Query)

Sets the start frequency of a segment.

" under (MENUJ; Query)

value 5 to 5.0x10% (Hz, frequency sweep)
~50 to 15 (dBm, power sweep)
suffix Refer to “Suffix”
STOD
Completes the current standard definition.
"DONE - under (CAL))

STDT parameter
Selects the standard type. (Query)

parameter description

QPEN Open

SHOR Short

LOAD Load

DELA Transmission line
ARBI Arbitrary impedance
STDTARBI

Defines the standard type to LOAD with an arbitrary impedance.
ARBITRARY IMPE > under (caL), Query)

STDTDELA

Defines the standard type as transmission line of specified length.

under (cat}; Query)

STDTLOAD
Defines the standard type as LOAD (termination).

LOAD' under (CAL); Query)
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STDTOPEN
Defines the standard type as an OPEN.

PEN under (CAL); Query)

STDTSHOR
Defines the standard type as a SHORT.

- under (CAL); Query)

STECDAUT
Sets the step OSC DAC to AUTO.

(Under SE—R__VI under (SYSTEM); Query)

STEODMAN
Sets the step 0SC DAC to MANTUAL.

nder (SYSTEM); Query)

STEODVAL value
Sets the step 0SC DAC value.

5 under (SETEM); Query)

0 to 255

STECNORM

Sets the step 0SC DAC to NORMAL.
under (3YSTEM); Query)

STEQOPEN
Sets the step 0SC DAC to OPEN.

under (SYSTEM); Query)

STODDISK
Selects the built-in flexible disk.

(Under (SAVE); Query)

STODDISK
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STODMEMO
Selects the RAM disk memory.

(Under {SAVE]); Query)

STOP value [suffiz}
Defines the stop value of the stimulus. ((8ToP); Query)
Sets the stop frequency of a segment.

value 5 to 5.0x10® (Hz)

—50 to +15 (dBm)
suffiz Refer to “Suffix”

STPSIZE value [suffiz]
Specifies the frequency step for a list sweep table.

under (MENU); Query)

value 0 to 499,999,995 (Hz)
suffic Hz or MHz

SVvCO

Saves the modified color set.

' under (BEFLEY))

SWET value [8]
Manually sets the sweep time.

under (MENU); Query)
6.0x10™* to 86,400 (s)

SWETAUTO

Automatically sets the sweep time.

under (MENUY);, Query)
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TINT value

SWPT parameter
Selects the sweep type. (Query)

parameter description
LINF Linear frequency
LOGF Log frequency
LIST Frequency list
POWE Power

SWR

Selects the SWR display for the active channel.
(SWR. under (FORMAT); Query)

TERI! value [ohm]
Specifies the (arbitrary) impedance of the standard.

( nder @D)
value 0 to 10,000 (2)
TESC

Continues the test.

(Under SERVICE MEN

under GETER)

TESS?

Outputs the test set identifier: 1 for an S-parameter test set, or 0 for none.

TEST value

Selects the test number,

(Under SER  under (SYsTEM); Query)
value 0to 85

TINT value

Adjusts the hue of the specified display element.

: under (DISPLAY); Query)
value 0 to 100
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TITL string
Sends the string to the title area on the display.

(TITLE under (BEFLAY); Query)

string up to 53 characters

TRACK {ON|OFF}

Tracks the search at the specified target value with each new sweep.

f under (MKR FCTN); Query)

(TRACKINC

TRAD
Completes the transmission part of the full 2-port calibration.

DD!iE under (CAL})

TRAN
Begins the transmission part of the full 2-port calibration.
(TRAN under (CAL))

VELOFACT value
Enters the velocity factor used by the HP 8751A to calculate the equivalent electrical length.

(

value 01010

WIDSIN

Searches for the cutoff point on the trace within the current cutoff points.

nder (WRRECTR)

WIDSOUT

Searches for the cutoff point on the trace outside of the current cutofi points.

under (FRFFETR)
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«*0PC

WIDT{ON|OFF} :
Sets the bandwidth search feature (ON) or not (OFF).

(WIDTHS 0 off under (MKR FCTN); Query)

WIDV value [suffiz]
Sets the amplitude parameter that defines the start and stop points for a bandwidth search.

_ under (MKR FCIN); Query)

value —5.0%10° to 5.0x10° {(dB) (Log mag format)
~5.0%10% to 5.0x10° (deg) (Phase and Expanded phase formats)

—5.0%10° to 5.0x10° (s) (Delay format)
—5.0x10° to 5.0x10% (Q) (Smith chart and admittance chart formats)

~5.0x10% to 5.0x10% (Units) (Polar, Lin mag, Real, and Imaginary formats)
~5.0x10°t0 5.0x10° (SWR format)

suffiz Refer to “Suffix”

*CLS

Clears the status byte register, the event register of the standard operation status register
structure, and the standard event status register.

*ESE value

Sets the enable bits of the standard status register. (Query)

value 0 to 255 (decimal expression of enable bits of the operation status register)
*ESR?

Returns the contents of the standard event status register.

=IDN?

Returns the HP 8751A ID. (Data format: manufacturer, model, serial no., firmware rev.)
«OPC

Tells the HP 8751 A to set bit 0 (OPeration Complete bit) in the standard event status
register when it completes all pending operations. (Query)
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+PCB value

Specifies the address of a controller that is temporarily passing HP-IB control to the
HP 8751A. (Option 002 only)

value 0to 36

+*RST
Resets the HP 8751A to its initial settings.

+*SRE value

Sets the enable bits of the status byte register. (Query)

value 0 to 255 (decimal expression of enable bits of the status byte register)
+STB?

Reads the status byte by reading the master summary status bit.

*TRG
Triggers the HP 8751A when the trigger mode is set to EXTERNAL trigger.

*TST?

Executes an internal self-test and returns the test result.

*WAI

Makes the HP 8751A wait until all previously sent commands are completed.
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HP-IB Commands Summary

This appendix summarizes the HP-IB instrument commands of the HP 8751A according to
the their softkey labels.

Active Channel Block

CHAN1 CH 1
CHAN2

Response Function Block

@ERS) Key

Input Port Menu
AR

BR

iB

MEASA

MEASB

MEASR

S-Parameter Menu
511

s21

S12

822

BDC

BDCR

MEAS parameter

)
3
3
1)
=
o
®0
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Conversion Menu
CONVOFF
CONVZREF
CONVZTRA
CONVYREF
CONVYTRA
CONV1DS

CONV MP{418}16}

CONVMP{4![8]16}
CONV parameter

Key

Format Menu

LoGHM
PHAS

DELA
SMIC
POLA
LINM
SHR

Format More Menu

REAL
IMAG

EXPP
INVSCEAR
LOGMP

LOGMD

FMT parameter

Key

Scale Reference Menu

AUTO
SCAL value

REFP value
REFV value
MARKREF
SCAFDATA
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SCAFMEMO SCALE FOR: [MEMORYT-

scic be¥ SCALE [COUPLEL

Electrical Delay Menu

MARKDELA MARKER — DELAY
ELED value ELECTRICAL DELAY
PHAQ value PHASE OFFSET.
CONPDISP{ON|OFF} CONJ.P DISE

Key

Display Menu

DUAC{ON|OFF}

SPLD{ON | OFF}

TITL string

Display More Menu
BEEPDONE{ON|OFF}
BEEPWARN{ON|OFF}
FRED

Display Allocation Menu
DISAALLI

DISAHIHB

DISAALLB

DISA parameler

Trace Math Menu

DISPDATA
DISPKEMO
DISPDATM
DISPDDM
DISPDMM

DATI

DISP parameter

Conjugate Matching Menu

CONM{ON |OFF}
CALP
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CONPLS value
CONPLP value
CONPCS value
CONPCP value

Select Circuit Menu
SELCLSLP
SELCLSCP
SELCCSLP
SELCCSCP
SELCLPLS
SELCLPCS
SELCCPLS
SELCCPCS

SELC parameter

Adjust Display Menu

INTE value
BACT value

DEFC

SVCo
RECC

Modify Colors Menu
COLOCH1D
COLOCH1M
_ COLOCH2D
. COLOCH2M

COLOGRAT
COLOWARN
COLOTEXT
COLOIBT
COLDPEN{1-6}

Color Adjust Menu
TINT value

CBRI value

COLOR value

RSCO
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Key

Average Menu
AVERREST
AVERFACT value
AVER{ON|OFF}
SMOCAPER value
SMOO{ON|OFF}
GRODAPER value
IFBW value

IF Bandwidth Menu
IFBWAUTD

Key

Cormrection Menu

CORR{ON|OFF}
RESC

Select Cal Kit Menu

CALKTHM
CALKNEO

CALKNTS
CALKUSED

" MoDpIi
SAVEUSEK

CALX parameler

Calibrate More Menu

VELOFACT value
SETZ value

Reference Plane Menu

PORE{GN]OFF}
PGHTR value

PORTA value
PORTB value
PORT1 value
PORT2 value
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DC Correction Menu

DCCOR{ON [OFF}
EXEDCALI

ABODCALI

Caiibration Menu

CALN CALTBRATE: NONE.
CALIRESP mEETeEmE -
CALIRAT
CALIS11:
CALIS221
CALIFULZ
CALIDNEZ2

CALI parameter

Response Cal Menu
RESPDONE

RAIRESP
RAIISCL

RAID

CLASS114
CLASS11B

CLASS1iC
CLASS22A
CLASS22B
CLASS22C
SAVL
STAN{A-G}

DONE

Full 2-Port Cal Menus
REFL

TRAN

ISOL

CLASS11A
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CLASS11B SHORT
CLASS11C LOAD
CLASS224 iﬁééﬁj : OPEN
S [s22]
CLASS22C
REFD

FWDT

FWDM

REVT

REVM
STAN{A-G}

TRAD
OMII

FWDI
REVI
ISCD
DCRE

One-Path 2-Port Cal Menus
REFL

TRAN

ISOL
CLASS11A
CLASS11B
CLASS11C
REFD

FWDT

FWDNM

OMIT

FWDI
STAN{A~G}

T
ot
b
-
o
-
[=H
Ui

ISCD
SAVZ
DONE
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Modify Cal Kit Menu
DEFS value DEFINE STANDARD
KITD

Define Standard Menus
STDTOPEN
STDTSHOR
STDTLOAD
STDTDELA
STDTARBI

CO value

C1 value

€2 value

TERI value
LABS string
STDD

STDT parameter

Specify Offset Menu
OFSD parameter
OFSL parameter
OFSZ parameler

Specify Class Menus
SPECS11A value,value, ...
SPECS11B value,value, .
SPECS11C value,value, .
SPECS224 value,value, ..
SPECS22B value,value, ...
SPECS22C value,value, ...
SPECFWDT value,value, ...
SPECREVT value,value, ...
SPECFWDM wvalue,value, .
SPECREVM value,value, ...
SPECRESP value,value, ...
SPECRESI value,value, .
CLAD CLASS, DONE (SPE’D):
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Label Class Menus
LABES114
LABES11B
LABES11C
LABESZ22A
LABES223
LABES22C
LABEFWDT
LABEREVT
LABEFWDM
LABEREVM
LABERESP
LABERESI

Key

Marker Menu

MARKOFF
MARKCDATA

KARKOMEMO
MARKL{ON|OFF}
MARKZERO

Active Marker Menu
MARK{1~-8} value

Clear Marker Menu

CLEM{1-8} [ to 8

Delta Marker Mode Menu

DELRFIXH
DELO

I
a
g
=
3
fuv}
a
a

Delta Marker Menu
DELR{1-8Y}

Fixed Marker Menu

MARKFSTI value
MARKFVAL value

MARKFAUV value
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Marker Mode Menu

MARKDISC
MARKCONT
MARKCQUP
MARKUNCO
MARKTIME{ON|OFF}

Polar Marker Menu

POLMLIN
POULMLOG
POLMRI

POLM parameter

Smith Marker Menu
SMIMLIN

SMIMLOG

SHIMRI

SMIMRZ

SMIMGB

SMIM pargmeter

Key

Marker Function Menu
MARKSTAR

MARKSTOP

MARKCENT

MARKSPAN

MARKREF
MEASTAT{ON|OFF}

Search Range Menu

SEARSTOR
PARS{ON|OFF}

Marker Search Menu
SEAQFF

SEAMAX

SEAMIN

SEATARG value
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TRACK{ONIOFF} TRACKING on off

Target Menu

SEATARG TARGET
SEAL SEARCH LEFT

Marker Search More Menu
SEAMEAN s
SEALMAX
SEALMIN
SEAPPEAK
MARKPEAD
PEADX value
PEADY value
SEAM parameter

Width Menu
WIDY value
WIDSIH
WIDsouT
WIDT{ON|OFF}

Key
ATTIAOCDB
ATTIAZ0DB
ATTIBCDB
ATTIR20DB
ATTIRODB
ATTIR20DB
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Stimulus Function Block
STAR value
STOP value
CENT value
SPAN value

Key

Stimulus Menu
POWE value
POIN value
REST

COUC{ON {OFF}
CHFREQ wvalue

Power RMenu

POWE value
CLEPTRIP
ATTP1 value
ATTP2 value

Sweep Time Menu

SWET value
SWETAUTO

Trigger Menu
HOLD

SIKG

NUMG

CONT

EXTTOFF
EXTTON
EXTTPGIN
MANTRIG

EXTT parameter

Sweep Type Menu
LIXFREQ
LOGFREQ
LISFREQ
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POWS
LISDFBASE
LISDOBASE
EDITLIST

SWPT parameter

List Sweep Menu

LISSLIS1
LISSLIS2

Edit List Menu
EDITLIS]
EDITLIS2
SEDI value
SDEL

SADD

CLEL
EDITDONE

Edit Segment Menu
MARKSTAR
MARKSTOP

POINT

STPSIZE value
POWE value

IFBW value

SDON

Edit Segment More Menu
STAR value
STOP value
CENT value
SPAN value

Clear List Menu
CLEL
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Instrument State Function Block

(EvsTEm) Key

Real Time Clock Menu
SETCTIME hour,min,sec TIME HH:MM SS
SETCDATE year.monihday DATE 4:00 Y
MONDYEAR '
DAYMYEAR

Limits Menu

LIMILINE{ON|OFF}
LIMITEST{ON|OFF}

BEEPFAIL{ON|OFF}
EDITLIML

Edit Limits Menu
LIMSEDI wvalue
LIMSDEL
LIMSADD
LIMEDONE

Edit Segment Menu
LIMS value
MARKSTIM

LIMU value

LIML value

LIMD value

LIMM value
MARKMIDD
LIMEDCNE

Clear List Menu
LIMCLEL

Difset Limit Menu

LIMISTIO value
LIMIAMPO value

LIMIMAQF
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Key

ADDRPLOT value ADDRESS: PLOTTER
ADDRPRIN value ADDRESS PRINTER

ADDRCONT value

Key
PRES (PRESET)

Key

Copy Menu
PRINALL

PLOT

COPA
COPT{ON!QOFF}

print/Plot Setup Menu

PRIS PRINT: STANDARD.
- F _ STANDARD
PRICFIXE

PRICVARI

DFLT

Select Quadrant Menu
LEFU

LEFL

RIGU

RIGL

FULP

QUAD parameter

Define Plot Menu
FLOALL
PLODGRATY
PLODONL
LINTDATA
LINTMEMO
PLOSFAST
PLOSSLOW
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PLOC parameter

Scale Plot Menu

SCAPFULL
SCAPGU

SCAPGL

Copy More Menu

LISV
OPEP

Copy Cal Kit Menu
CALCASSI

Copy Standard Number Menu
CALS value :

Copy List Sweep Menu
DISL1

DISL2

DISMSTSP

DISHMNUM

DISMSTEP

Copy Limit Test Menu
DISLLIST

DISMUL

DISMMD

Screen Menu
PRINALL

PLOT

COPA
COPT{ON|OFF}
KEIP

PREP

RESD
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and Keys

Save Menu
RESAVD siring
SAVDASC
SAVDGRA

ASCE

GRAE
STCDDISK
STODMEMO

Define Save Menu
SAVDALL string
SAVDSTA string
SAVDDAT string

Define Save Date Menu
SAVRA{ON{OFF}
SAVCA{ON | QFF}
SAVDA{ON{OFF}
SAVMA{ON|OFF}
SAVUA{ON{OFF}
SAVTA{ON|OFF}
SAVTMA{ON|OFF}

Disk Menu
PURG siring
INID

FILC

CHAD

CRED
DISFLIF
DISFDOS

s

i
o
%)
[
=1
3.
o
o
B,
w

Recall Menu

RECD siring
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Service Function

ACTLHFRE
ACTLLFRE
ACTLNORM
CHAIRARG
DCBUS value
DESTOFF
DESTON
EXET
EXTRLOCK?
FRUS walue
FIRLANOR
FIRLADPE
FIRLPHOR
FIRLPOPE
FIRR?
FNDAUTD
FNDMARY

FEDVALU value
FNVNORM
FNVOPER
IFRAUTO
IFRCH?

IFRX1

IFRX1X8
IFRX64
IFRX8X1
MIXLPNOR
MIXLPTES
QUTPFBUS?
OQUTPTESS? value
POWDAUTD
POWDMANY
POWDVALY value
POWLAOPE

POWLANOR
RECCOFT
RECCOR
REOPRGRM
REOPOQPEN
SELD
SOUCOFF
SOUCOR
STEODAUT
STEODMAN
STEODVAL value
STEDOKORM
STEDCPEX
TESC
TEST value

Commands Which Don’t Have Equivalent Softkey Labels

ANAOCH1
A¥AQCH2
ANAODATA
ANAQMEMO

ANARANG value,value

ANARFULL
CLES
ESB?
ESKB value
FORM2
FORM3
FORM4
FORKS
IKP8IO0

INPUCALC{01~12} value

INPUCALK value
INPUDATA value
INPUFORM value
INPURAW1 value
INPURAWZ value
IKPURAW3 value
INPURAW4 value
INPUUFORY value
KEY value
MARKBUCK value
GSE value

0SER?

OSHT

0SPT

0SR?

oUT81n value
QUTPCALC{01-12}7
QUTPCALK?
OUTPDATA?
OUTPDATAP? velue
OUTPERRO?
GUTPFAIR?
QUTPFILT? value
QUTPFORKT
QUTPFORMP? value
OUTPIFORM?
gUTPINPRID
QUTPIRFORM?
QUTPIRTMEH?
QUTPITHMEM?
CUTPLINF?
QUTPLIML?
CUTPLIMM?
CUTPHARK?
QUTPHAX?
OUTPHEANT
OUTPKEHOT
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OQUTPMEMOP? value
QUTPMIN?
OUTPMINMAX?
OUTPMSTA?
QUTPEWID?
OUTPRAWLT?
QUTPRAWZ?
QUTPRAWZ?
OUTPRAW4?
QUTPRESO?
QUTPRFORM?
QUTPRTHMEM?
QUTPSTIN?
OUTPTITL?
DUTPTHMEM?
DUTPTMEMP? value
GUTPUFORM?
PSOFT{OW|OFF}
RPLERV?
RPLHEI?
RPLLHEI?
RPLMEA?
RPLPP?
RPLRHEI?

SAVC

TESS?



I[EEE 488.2 Common Commands

*CLS
*ESE value
*ESE?
*ESR?
*IDN?
*(PC
*JPCT
«PCB value
#RST
*SRE value
*SRE?
*STB?
=TRG
*TST?
*WAT

HP-IB Commands Summary A-19






Status Reporting

Figure B-1 shows the status reporting structure of the HP 8751A. Table B-1, Table B-2,
Table B-3, and Table B-4 describe the status bits of each register.

Using status registers, refer to “Gtatus Reporting” in Chapter 2.
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Wailing
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Figure B-1. Status Reporting Structure
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Table B-1. Status Bit Definitions of the Status Byte (STB)

Bit Name Description
2 Check event status | One of the enabled bits in event status register B has been set.
register B
4 Message in output {A command has prepared information to be output, but it has not
queue been read yet.
5 Check event status | One of the enabled bits in the event status register has been set.
register
6 Request service One of the enabled status byte bits is causing an SRQ.
7 Operational status | One of the enabled bits in the operational status register has been set.
stummary bit
Tabie B-2. Status Bit Definitions of the Event Status Register (ESR)
Bit Name Description
9 QOperation A command for which OPC has been enabled and completed an
complete operation.
1 Request control The HP 8751A has been commanded to perform an operation that
requires control of a peripheral, and needs control of HP-1B.
2 Query error 1. The HP 8751A has been addressed to talk, but there is nothing in
the output quene to iransmit,
9. Data in the Output Queue has been lost.
3 Device dependent | An error other than a command error, a query error, and an execution
error error has occurred.
4 Execution error 1. A program data element following a header exceeded its input
range, or is inconsistent with the HP 8751A’s capabilities.
9. A valid program message could not be properly executed due to
some instrument condition.
5 Command error 1. An JIEEE 488.2 syntax error has been occurred. Possible violations
include, a data element violated the HP 8751A listening {ormats or
a data element type is unacceptable to the HP 8751A.
9. A semantic error which indicates that an unrecognized header was
received has occurred. Unrecognized headers include incorrect
device-specific headers and incorrect or unimplemented IEEE 488.2
common commands.
3. A Group Execute Trigger (GET) was entered into the Input Buffer
of a program message.
6 User request The operator has pressed a front panel key or an optional keyboard
key or turned the rotary knob.
7 Power on A power on sequence has occurred since the last read of the register.
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Table B-3. Status Bit Definitions of the Event Status Register B (ESB)

Bit

Name

Description

Sweep or group
complete, or cal
std. complete

Service routine
waiting or done, or
manual trigger
waiting

Data -entry
complete

Limit failed, Ch 2
Limit failed, Ch 1
Search failed, Ch 2

Search failed, Ch 1

Point measurement
completel

Waiting for reverse
GET

Waiting for
forward GET

A single sweep or group has been completed since the last read of the
register. Operates in conjunction with SING or NUMG.

1. An internal service routine has completed an operation, or is
waiting for an operator response.

9. The HP 8751A has set the manual trigger on point mode and is

waiting for a manual trigger.

A terminator key has been pressed.

Limit test failed on channel 2.
Limit test failed on channel 1.

A marker search was executed on channe] 2, but the target value was
not found.

A marker search was executed on channel 1, but the target value was
not found.

One point measurement of a sweep has completed.

A one-path 2-port calibration is active, and the instrument has
stopped, waiting for the operator to connect the device for a reverse
measurement.

A one-path 2-port calibration is active, and the instrument bas
stopped, waiting for the operator to connect the device for a forward
measurement.

1 This bit is set only when the related bits of both SRE and ESNB are enabled.
In the case of the manual trigger on point mode, HP 8751A accepts the next trigger while current measurement is
in progress (up to the number of points). Use bit 1 and bit 7 correctly to synchronize measurement and external
triggering. For example, 1} wait wntil bit 1 is set, 2) trigger, and 3} wait uniil bit 7 is set.

Table 8-4. Status Bit Definitions of the Operational Status Register (OSSR}

Bit

Name

Description

14

Program running

An HP Instrument BASIC program is running.
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OSPT, OSNT

OSPT {Operational Status Positive Transition Filter)

Sets the positive traasition filter. Setting a bit in OSPT will cause a 0 to 1 transition in the
corresponding bit of the associated operational status register {OSR) to cause a 1 to be written
in the associated bit of corresponding operational status event register (OSER.

Because only bit 17 of the HP 8751A’ OSR is used to show program status, when bit 17 of
OSPT is set to 1, starting a program causes a 1 to be written in bit 17 of OSER. (And then a

1is written in bit 7 of STB.)

OSNT (Operational Status Negative Transition Filter)

Sets the negative transition filter. Setting a bit in the negative transition filter will cause a 1
to 0 transition in the corresponding bit of the associated operational status register to cause a
1 to be written in the associated bit of corresponding operational status event register.

Because only bit 17 of the HP 8751A%s OSR the is used to show program status, when bit 17
of OSNT is set to 1, stopping a program causes a 1 to be written in bit 17 of OSER. (And

then a 1 is written in bit 7 of STB.)
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Key Codes

Figure C-1 shows the codes of the front panel keys for using the KEY HP-IB command.
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Figure C-1. Key Codes
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Calibration Types and Standard Classes, and
Calibration Arrays

Table D-1 lists which standard classes are required for each calibration type. Table D-2
specifies where the calibration coefficients are stored for different calibration types.

Table D-1. Calibration Types and Standard Classes ?-;
Class Response] Response and S11 Sa2 One-path Fuil %
Isolation I-port | 1-port 2-port 2-port j %

Response: ® s
Response and %
isolation: '

Response Py

Isolation ®
Reflection:? 2 .

S11A (opens) ® ® ®

S11B (shofts) ® o ®

S11C {loads) ® ° e

S22A (opens) & #

$22B (shorts) s s

§22C (loads) ® ®
Transmission:! ® s

Forward match s ®

Forward thru s »

Reverse mateh : .

Reverse thru e
Isolation:? . ° ®

Forward ® 8

Reverse .

1 These subheadings must be called when doing 2-port calibrations.
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Table D-2. Calibration Array

Array Responsel | Response and 1-port? 2—p0rt12
Isolation!

Eror Er | Bx (Ep)® Ep Epr
Er (Er) Eg Esp
Er Err

Exr
Epr
Exr
Epr

Esn

0o =3 & o b 2 B

Err

Exn

e
vl

Eir

12 Ern

i
—

1 Meaning of first subscript: D==directivity; Smsource match;
X=crosstalk; L=load match; T=transmission tracking.
Meaning of second subscript: F=forward; R=reverse.

2 One path, 2-port cal duplicates arrays 1 to 6 in arrays 7 to
12. )

3 Response and isclation corvects for crosstalk and
transmission tracking in transmission measurements,
and for directivity and reflection tracking in reflection

measurements.
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Waveform Analysis Commands

The HP 8751A has several commands for analyzing measurement waveforms. These
commands allow you to perform analysis with a single command instead of combining marker

fanctions.

This appendix provides information about these waveform analysis commands. The
- commands are divided into four groups as follows:

® Waveform analysis setting commands

» Ripple analysis commands

& Maximum/Minimum/Mean search commands
& Filter and Resonator analysis commands

Waveform analysis commands are not executable from a softkey. They are available only as
HP-IB commands.
When a query command is sent, the HP 8751A searches, calculates, and then returns the

resultant data by HP-IB. Nothing will be displayed on the CRT during this time. This makes
possible faster and easier operation than using the marker function in an HP-IB program.

Note Figures E-1 to 7 are concept figures to show how the commands work, and
§ they are different from an actual measurement display. Actually, nothing will
% change on the CRT when a command is executed.

Setting Commands for Waveform Analysis

The following commands specify the analysis range for the previously mentioned waveform
analysis commands.

ANARANG valuefsuffiz], value[suffiz]
ANARFULL

ANACDATA

ANACHEMO

ANADCHL

ANAOCH2
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ANARANG valuefsuffiz],value/[suffiz/ and ANARFULL

ANARANG sets the stimulus range for the waveform analysis commands. This analysis range is
specified independently from the marker search range. When the HP 8751A is turned ON, the
default setting for the analysis range is equal to the full stimulus range.

When the analysis range exceeds the stimulus range, the analysis range is reset to match the
stimulus range. For example, If the analysis range is set from 80 MHz to 100 MHz when the
stimulus range is 75 MHz to 95 MHz, the HP 8751A resets the analysis range to 80 MHz to 95
MHz. If the stimulus setting is modified after the analysis range is set, the HP 8751A resets
the analysis range to the full range of the new stimulus range.

Analysis range information can not be saved using the instrument state saving function.

ANARFULL sets the waveform analysis range equal to the full stimulus range.

ANAOCH1/ANAQOCH2

These commands select the channel to be used by the waveform analysis commands. ANAOCH1
selects channel 1 and ANAGCH?2 selects channel 2. The channel selected is independent of active

channel.

ANAODATA and ANAOMEMO

These commands select the object trace to be used by the waveform analysis commands.
ANAODATA selects a data trace and ANAOMEMO selects a memory trace for waveform analysis.

Note The target trace (data or memory) can be specified independently for each
§ channel. The ANAGDATA/ANAOMEMO command is effective for the currently
ﬁ selected channel. So, the ANADDATA/ANAOMEMO command should be set after

switching channel using the ANAOCH1/ANAOCH2 command.

Ripple Analysis Command

The following commands analyze ripple of trace data and return the resultant data by HP-1B.
The effective analysis range for these commands is specified with the ANARANG command. The

HP 8751A starts ripple analysis when it receives a query.

RPLPP?
RPLHEI?
RPLRHEI?
RPLLHEI?
RPLENV?
RPLMEA?
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RPLPP?

The RPLPP? command calculates the amplitude between the local maximum and minimum
points within a specified range as shown in Figure E-1 and outputs the resultant data by
HP-IB. If no ripple is detected, a zero is returned.

bt Specified Range wwm————a-{

3
h
i
T
.
|
&
1
|
[
[
|
L]
&
i
[
1]
!
*

# Local Maximum
"RPLEFT roturns this veius.

O Local Minknum
<Hax!imm DI"emmo)

Batween Locsl Max.
and Local Min.

s 3 2 ant sy = i e m e 2 m e

50

ENTER @Hp8751;Ripple

Get ripple value

CEE
Figure E-1. RPLPP?

10 ASSIGN QHp8751 TO 717 ! When iBASIC is used,
i5 ! Change 717 to 800.
20 QUTPUT QHp8751;"ANARANG 69.99E6,70.01E6" ! Set freq. range for analysis.
25 ! (69.99 MHz through 70.01 MHz)
30 OQUTPUT @Hp87S1;"ANAODATAY ! Select DATA trace for analysis
40 OUTPUT QHp87S51;"ANAOCHI® ! Select channel 1 for analysis
50 QUTPUT QHp8751;"RPLPP?" ! Search for ripple

]

1

70
80

PRINT Ripple;" dB"

END

Print ripple value

Figure E-2. Sample Program for RPLPP
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RPLHEI?

The RPLHEI? command searches for the maximum height between all neighboring local
maximums and minimums within a specified range, as shown in Figure E-3 and outputs the
resultant data by HP-IB. If no ripple is detected, a zero is returned.

—
—

e Sacifiod Range =—weme—e

“RPLHEI?" returns this vaive.
{(Maximum Helght

E

@ Local Maximum

O Local Minimum

'
z
1
1
[a—_—
1
]
- T R e i A R 0 — o -

(ZnAEOOZ

Figure E-3. RPLHEI?

| When iBASIC is used, change 717 to 800
Range for analysis is equal to

10 ASSIGN @Hp8751 TO 717 !
20 QUTPUT ©Hp8751;"ANARFULL" !
25 ¢ the stimulus range.

30 OUTPUT @Hp8751;"ANAUDATA" ! Select DATA trace for analysis
40 OUTPUT @Hp8TS51;"ANAOCH1" ! Select channel 1 for analysis
50 OUTPUT QHp8751;"RPLHEI?" ! Search for ripple

60 ENTER @Hp8751;Ripple ! Get ripple value

70 PRINT Ripple;" dB" ! Print ripple value

80 END

Figure E-4. Sample Program for RPLHEI
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RPLRHEI? and RPLLHEI?

These commands also search for the maximum height between neighboring local maximums
and minimums within a specified range as does the RPLEEI command. But RPLRHEI?
searches only for the local minimum to the right from each local maximum point as shown
in Figure E-5, and RPLLHEI? searches only for the local minimum to the left from each local
maximum point as shown in Figure E-6. Both commands return the maximum height by
HP-IB. If no ripple is detected, a zero is returned.

Spacified Range ————:

Search Right

“RPLRHEIT" returns this valus.
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Figure E-5. RPLRHEI?
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Figure E-6. RPLLHEI?
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RPLENV?

This command searches all neighboring peaks and their included valleys for the maximum
height, perpendicular from the valley minimum point between neighboring peaks, to the
intersection of an imaginary slope line drawn between the neighboring local maximums as
shown in Figure E-7, and outputs the resulting maximum envelope value by HP-IB. If no
ripple is detected, a zero is returned.

ram——we  Spacified Range wwoem—pe

Imaginary Slope

"RPLENVT® returns this vaius.
GAsximum hoight \

® Local Meximum

O Local Minimum

- o o st R L R e e o 0 o

CSAEQDT

Figure E-7. RPLENV?
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RPLMEA?

This command averages all heights between neighboring local maximums and minimums
within a specified range as shown in Figure E-8 and outputs the average value by HP-IB. If no

ripple is detected, a zero is returned.

L Specified Range ——l

¢ Local Maximum

o — S i e

O Locsl Mintmum

ht h2 hg e chp=t hn

T ————— Wy WA RE AR

L G ———

“APLMEAT" rsturns the averags value derived by the foliowing equation:
h1 4 h2 + ha «. 4 hn-t 4 hn

Average value =

C2ALDS

Figure E-8. RPLMEA?
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When iBASIC is used, change 717 to 800
Range for analysis is equal to

the stimulus range.

Select DATA trace for analysis

140 QUTPUT QHp8751;"ANACCH1" Select channel 1 for amnalysis

150 QUTPUT ¢Hp8751;"RPLRHEI?" Search right for ripple

110 ASSIGN @Hp87E1 TO 717 !
1
:
!
!
!

160 ENTER @Hp8751;Right_ripple ! Get ripple value
i
t
!
f
i
{

120 OUTPUT @Hp8751;"ANARFULL"
125
130 OUTPUT @Hp8751;"ANACDATA"

170 QUTPUT @Hp8751;"RPLLHEI?" Search left for ripple
180 ENTER @Hp8751;Left_ripple
190 QUTPUT @Hp8TS51;"RPLENVT"

200 ENTER @Hp8751;Env_ripple

210 OUTPUT @Hp875%;"RPLMEAT" Search for ripple and average ripple values
220 ENTER QHp8751;Mean_ripple Get average value

230 PRINT "Right Ripple ";Right_ripple ! Print ripple values

240 PRINT “"Left Ripple ";Left_ripple !

250 PRINT "Env. Ripple '";Env_ripple !

260 PRINT “Mean Ripple ";Mean_ripple !

280 END

Get ripple value -
. Search for "envelope ripple"
Get envelope value

Figure E-3, Sample Program for RPLRHEI, RPLLHE!, RPLENV and RPLMEA
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Maximum/Minimum/Mean Value Search Command

The following commands return the maximum, minimum, and mean value of a trace within
the range specified by the ANARANG command.

QUTPMAX?
QUTPHIN?
OUTPMINMAZ?
OUTPMEAN?

OUTPMAX?/OUTPMIN?/CUTPMINMAX?

These commands search for a maximum /minimum/mean value within a specified range and
returns it with its corresponding stimulus value by HP-IB. OUTPMAX? returns the maximum
value and OUTPMIN? returns the minimum value. OUTPMINKAX? returns both the maximum

and minimum values.

OUTPMEAN?
QUTPMEAN? returns the mean value within a specified range by HP-IB.

Filter and Resonator Analysis Command

The following commands are device related. They are easy to use for specific device analysis
because they will output many parameters with only a single command.

OUTPFILT? value[suffiz/
OUTPRESO?

QUTPFILT? valuefsuffiz]

OUTPFILT? returns filter specific parameters, insertion loss, BW(bandwidth), fcent, Q, AL.F
and AR.F within the range specified by the ANARANG command.

This command has parameter which sets the offset of zdB to the maximum peak value to
determine the cutoff point. For example, use “—3dB” for the parameter value of OUTPFILT?
command to determine the cutoff point to 3 dB below the maximum peak.

Figure E-10 shows a typical example of a bandpass filter measurement trace. The insertion
loss is the absolute value of the difference of the maximum within a specified range and 0 dB.
BW is the stimulus width between two cutoff points (f, and f7) and the center point of two
cutoff points are given as feene. Q is calculated as:

Q= Vhxf

BW

AL.F is the stimulus difference between the left zdB cutoff point and the center point of a
specified range. Similarly, AR.F is the difference between the right cutoff point and the center
of a specified range.

Zeros will be returned for all parameters when two zdB points can not be found.

E-8 Waveform Analysis Commands



L

e Specified Range
---0dB

5
CENT:feent

T bandwidth:BW

e e g s 1 e T T T T A A 30 e
i 4 Sk e e v e G ¢ A P s A i o i

i
1
T

ALF ARF

Ceanter Frequency (defined as centar of range}

CZSAROSS

Figure E-10. Output Filter Parameters Example

If iBASIC is used,

Change 717 to 800.

Preset the HP 8751A.

Sweep hold

Display allocation is ALL BASIC
CENTER 70 MHz, SPAN 100 kHz
Measure 521

Analysis range is between

69.95 MHz and 70.05 MHz

100 ASSIGN @Hp8751 TO 717

105

110 OUTPUT @Hp8751;";PRES"

120 QUTPUT @Hp8751;";HOLD

130 OUTPUT @Hp87S51;";DISAALLB"

140 OUTPUT @Hp8751;";CENT 70E6;SPAN 100E3"
150 QUTPUT @QHp8751;";s821"

160 QUTPUT QHp8751;"ANARANG 69 .95E6,70.05E8"

: n —:__
0.
=
m.
=)
5
@

165

170 OUTPUT QHp8751;"ANAOCH1" Select CHANNEL 1 to be used
175 by the analysis command.

180 OUTPUT @Hp8751;"ANAODATAY Select DATA TRACE to be used
180 by the analysis command.

Trigger sweep

Query -3 dB bandwidth and
other filter parameters.
Get filter parameters
Print parameters

130 OUTPUT @Hp8751;";SING"
200 QUTPUT @Hp8751;"OUTPFILT? -34

210 ENTER @HpSTSl;Il,Bw,FC,Q,Lf,Rf
220 PRINT "INSERTION L0SS *,I1;"dB"

bin  mee sma  awe  im amm  sum  Gmh D4R S EEo Gme 4EE  See aEs ddn sas rem

230 PRINT "BANDWIDTH U Bw/1000;"kEz"
540 PRINT "CENTER FREQUENCY",Fc/1.E+6;"MHz"
250 PRINT “( FACTOR ", Q

260 PRINT “LEFT FREQ. W, Lf/1000; "kHz"
270 PRINT "RIGHT FREQ. " RE/1000; " kHz"
280 END

Figure E-11. Sample Program for QUTPFILT
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OQUTPRESO?

OUTPRESO? returns resonator specific parameters, the resonant frequency(f;) and the
anti-resonant frequency(f,) within a specified range, and the magnitude values{G;, Ga).

{Data format: Gy, frs Gas fa)

Figure E-12 shows a typical example of an X’tal resonator measurement trace. When the
OUTPRESO? command is sent, the HP 8751A searches for the 0° phase point, from the left to
end of the specified range. The HP 8751A regards the first point found as the resonant point
and the second point found as the anti-resonant point and returns the stimulus and magnitude

data by HP-IB.

If there are three or more 0° points within a specified range, the HP 8751A returns data on
the first two points found. If there is only one 0° point within a specified range, the HP 8751A
considers this point to be the resonant point and returns zeros for G, and fa. I there is no 0°
phase point within a specified range, the HP 8751A will return zeros for all parameters.

This command is available only when in the LOG MAG & Phase format. So, the ANAODATA,
ANADMEMO commands are disregarded. If the format is not “I,0G MAG & Phase”, the

HP 8751A will return zeros for all parameters.

Anti-Resanant Peint
{Ga, fa)

Rescnant Point (Gr, )

Figure E-12, OUTPRESO?
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100
115
110
120
130
140
150
155
180
185
170
180
180
200
210
220
230
240
250
260

ASSIGN

ASSIGHN
oUTPUT
OUTPUT
QUTPUT
QUTPUT

QUTPUT

OUTPUT
OUTPUT
ENTER
ENTER
ENTER
PRINT
PRINT
PRINT
PRINT
END

QHp8751 TO 800

QHp8751a TO 800;FORMAT grr 1!

QHp87S51; " ;HOLD"
QHp8751;";DISAALLB"
@Hp8751; "ANARFULL"
QHp8751; "ANAOCHLY

@Hp8751; "ANAODATA"

Q@Hp87S1; "FORM3"
@Hp8751; "OUTPRESO?Y
@Hp8751 USIKG "#,8A";A$
@Hp8751a;2r,Fr,Za,Fa
QHp8751 USING "$,1A";B$
“RES POINT " “,Zr;"dB"
YRES F “,Fr/1.E+6;"MHz"
MANT.R POINT ",2a
“"ANT.R FREQ.

If iBASIC is used,

Change 717 to 800.

Path for ENTER statement

Sweep hold

Display allocation is ALL BASIC
Analysis range is full

Select CHANNEL 1 to be used by
the analysis command.

Select DATA TRACE to be used
by the analysis command.

Set format to IEEE 64

Query Res/Ant-res. point.

Enter header

Get result

Enter tail

Print parameters

", Fa/1.E+6; "MHz"

Figure E-13. Sample Program for OUTPRESO
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Comparison of the HP 8751A and HP 8753C Network
Analyzer HP-IB Commands

This document provides reference information for converting HP-IB programs of the
HP 8753C into HP 8751A programs.

Functional Difference between HP 8753C and HP 8751A

Most of the differences between HP 8753C and HP 8751A programs are due to functional
differences of the instruments, as detailed below:

1. Some functions of the HP 8753C are not supplied by the HP 8751A. These functions are:

@ Time domain transform

s Test sequence

m Five internal learn string registers

® Power meter cal

a External source(auto, manual) mode, Tuned receiver mode
m Harmonic measurement

2. EP-IB bus mode is different.

= HP 8753C

o SYSTEM CONTROLLER

o TALKER/LISTENER & USE PASS CONTROL
= HP 8751A

o SYSTEM CONTROLLER

o ADDRESSABLE ONLY

In the SYSTEM CONTROLLER mode, the HP 8733C and the HP 8751A have the
same capability except for control of an external disk drive or power meter, which is not
available with the HP 8751A. ADDRESSABLE ONLY mode of the HP 8751A has the
capability of both TALKER/LISTENER mode and USE PASS CONTROL mode of the

HP 8753C.

3. Save-recall function of the HP 8751A is different from that of the HP 8753C. Unlike the
HP 87514, the HP 8753C has multiple internal save-recall registers and can control an
external disk drive. The HP 8751A has a built-in disk drive for multiple save or recall of
instrument states, calibration arrays, list sweep tables, or data.
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Built-in Disk Drive

The HP 8751A has built-in disk drive which store data, instrument states or list sweep table.
Save-recall commands for the HP 8751A are listed below.

RESAVD["string"]; Update a file already saved.
SAVDALL["string"l; Save the instrument states and the Data and Memory array.
SAVDSTA["string"]; Save the instrument states including list sweep tables and the
calibration coefficient.
SAVDDAT[“string"]; Save the internal data arrays defined by:
SAVRA<ON]OFF>; Raw data array
SAVCA<ON|OFF>;  Calibration coeflicient array
SAVDA<ONIOFF>:  Data array
SAVMA<ON|OFF>»; Memory array
SAVUA<CN|OFF>; Unformatted array
SAVTA<OK{OFF>;  Trace array
SAVTMA<ON {OFF>; Memory trace array
PURG["string"]; Purge file.
INID; Initializes the disk.
RECD["string"l; Load the instrument states or data from disk.

For more information, see operation manual of HP 8751A.

Comparison of HP-IB commands for the HP 8751A and HP 8753C

Most HP-IB commands for the HP 8753C are the same as the commands for the HP 8751A.
These commands are referred to as “same” in the table below. Some of the commands listed
below have the same function for the two instruments, but have different syntax. Also listed

are commands used by the HP 8753C only.

There is one difference between HP 8753C and HP 8751A command syntax. For the
HP 8751A, a space must be placed between the command and value or string.

For example: AVERFACT[valuel;

s AVERFACTUS must be used for the HP 8751A, and can be used for the HP 8753C. {Liis a
space.)

s AVERFACTS can be used for the HP 8753C
2 TITLU""DEVICEL"" must be used for the HP 87514, and can be used for the HP 8753C

s TITL""DEVICE1"" can be used for the HP 8753C

Note "The WAIT statement is used for the detection of the end of sweep in the
§ HP 8753C. The equivalent code for the HP 8751A is as follows:

% REPEAT

QUTPUT @Hp8751;"ESB?"
ENTER QHp8751;Stat
UNTIL BIT(Stat,0)
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HP 8753C Commands HP 8751A Commands Description

AB; same A/B measurement
ADDRCOET; same External controller HP-IB address
ADDRDISC[valnel; HP 8753C only Extemal disk drive HP-IB address

The HP 8751A cannot control an axternal
disk as a system controller. See “Built-in

Disk Drive”.
ADDRPLOT [valuel; same Plotter HP-IB address
ADDEPRIN [valuel; same Printer HP-IB address
KLTAB; COUCHFF ; {only Dual Channel mode) | Alternate sweep

The HP 8751A selects alternate sweep when
coupled channet is turn off {COUCOFF; ), or
alternate measurement at each point when
coupled channel is turn on {COUCTE; ).

LEAB; HP 8753C only Analog bus Enable
AWAI; HP 8753C only Analog Input measurement
R sarne A/R measurement
ASEG; HP 8753C only Measure all frequency list segmaents
The HP 8751A always measuzes all
segments.
i358; HP 8753C only Assert sequence status bit
Test sequence is not available.
ATTP<11 25 valnel; same Port attenuator value
AITO; same Autoscale
AVERFACT [valuel ; same Averaging facter
AVER<OE | OF>; sarme Averaging function
AVERREST; SAITLE Reset and restarts averaging
BACI[0~100]; same Background intensity of CRT
BEEPDONE<OT| OFF>; same Operation completion beeper
BEEPFAIL<OEIOFF>; same Limit fail beeper
BEEPWARN<OE [ OFF>; same Warning beeper
BR; same B/R measurement §
co; same Open circuit capacitor, Co ? :
c1; same Open circuit ¢capacitor, Gy % '_
Cc2; same Open circuit capacitor, Cp :3': L
c3; HP 8753C only Open circuit capacitor, Cs T
Not available witk the HP 8751A.
CAL1; KEY 15;REY 2; Display calibration ment
CALIFUL2; samne Full 2-port cal
CALIOWEZ; same One-path 2-port cal
CALIRAIL; - same Response and isclation cal
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HP 8753C Commands

HP 8751A Commands

Description

CALIRESP; same Response cal
CALISt11; same 5S¢y 1-port cal
CaLIS221; same Sop 1-port cal
CALK3SHE; HP 8753C anly 3.5 mm cal kit
CALXTHK; sarme 7 mem cal kit
CALEKNSQ; same 50 0 type-N cal kit
CALKETS; SAme 75 (1 type-N cal kit
CALEUSED; same User cal kit
¢ALY; same No cal
CBRI[0~100]; same Color brightness
CEFT [value[suffixll; same Center stimulus value
CHANL; sarne Channel 1 as active channel
CHANZ; same Channel 2 as active channel
CHOPAB; CouCoy; Chopper sweep
The HP 8731A selects chopper sweep
{alternate measurement at each point} when
coupled channel is turn on {COUCOE;). See
also ALTAB;.
CLAD; same Complete specifying the class
CLASS114; same Sq1 1-port cal standard class
CLASS11B; same S1; 1-port cal standard class
CLASS11C; same 8,1 1-port cal standard class
CLASS224; same Spp 1-port cal standard class
CLASS22B; same S23 l-port cal standard class
CLASS22C; same S0z 1-port cal standard class
CLER<I~5>; HP 8753C only Clear Save & Recall register
CLEARALL; HP 8753C only Clear all Save & Recall registers
HP 8751 A has no multiple internal
save-recall registers. See “Built-in Disk
Drive”.
CLEAL; CLEL; Clear frequency list
CLEL; same Clear frequency list
CLES; +CLS; Clear status byte
CLS; *CLS; Clear status byte
COAX; HP 8733C only Select cal standard as Coaxial
HP 8751A always uses Coaxial.
COLOCH1D; same Channel 1 Data to change color
COLOCH1N; same Channel 1 Memeory to change color
COLOCE2D; same Channel 2 Data to change color
COLGCH2KE; same Channel 2 Memory to change color
COLOCGRAT; same Graticule to change color
COLOTEXT; same Text to change color
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HP 8753C Commands

HP 8751A Commands

Pescription

COLOWARN ;
COLOR[0-100];
COBT,
cCo¥ViDs;
CORYOFF;
CONVYREY ;
CORVYTRA;
COWNVIREF;
COEVITRA;
COPYFRFT;
COPYFRRT;

CORI<OF | OFF>;

Same
same
s5ame
same
same
same
same
SAINE
same
HP 8753C only
HP 8752C only .

HP 8753C only

Warning message to change coler
Saturation percent

Continuous trigger

1/5 conversion operation

No conversion aperation

Y:REF conversion operation

. TRANSE conversion cperation
7.REF conversion operation

7. TRANSE conversion operation
Copy file titles to register titles
Copy register titles to disk

The HP 8751 A has no multiple internal
save-recall registers. See “Built-in Disk
Drive”.

Interpolative error correction

The HP 8751A automatically activates
interpolation and has no command to
manually turned it off.

Error correction

CORR<OK|OFF>; same
COUCSOR{OFF>; same Channel coupling of stimulus value
COUP<CR | OFF>; HP 8753C only Couple power when uncoupled channels
CYFREY [value {suffix]]; same Frequency for single frequency mode
CYWTIME; HP 8753C only CW time sweep mode is not available
DATI; same Store Data to Trace Memory
DEEC; same Default color
DEFS; same Define cal standard
DELA; same Delay format
DELD; same Delts marker mode OFF
DELRC1~4>; DELR<1-8>; Delta reference marker
HP 8753C has 4 markers. HP 87314 has 8
markers.
DELRFIXX; saine Fixed reference marker
DENOAMPL; HP 8753C only Amplitude demodulation
DEMUOFF ; HP 8753C only Demodulation OFF
DEMOPHAS; HP 8752C only Phase demodulation
Time domain is not available to HP 8751A.
DFLT; same Default plotting parameters
DISH<OK | OFF>; HARKL<CE [ OFF>; Marker list
DISPDATA; sare Display DATA
DISPDATH; same - Display DATA and MEMORY
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HP 8%53C Commands

HP 8751A Commands

Description

DISPDDH;
DISPDHN;

DISPMEND;

DIVI;

DOWE;

DOWH ;

DUACKOE | OFF>;
DUPLSE<1~62SEQ<L1~6>;

EDITDONE;
EDITLTHEL;
EDITLIST;
ELED;
EXIB;

EXTO;

ESB7;

ESE{vaine];
ESER{valune];

ESR?;

EXET;

EXTHDATA<ON JOFF>;
EXTHFORM<O¥[OFF>;
EXTHGRAP<ONIUFF>;
EXTHRANCOE | OFFS

same
same
same
DISPDDH;
same

Key 24;
same

HP 8753C only

same
HP 8753C only

EEY 26;

same
*ESE{value] ;
same

sESRY;

same

HP 8753C only
HP 8753C only
HP 8755C only
HP 8733C onty

Display DATA/MEMORY

Display DATA~-MEMORY

Display MEMORY oniy

Display DATA/MEMORY

Complete cal measurement of standard class
Decrement active function value

Dual channel

Duplicate test sequence

Test sequence is not available to HP 8751A,
Complete editing frequency list

Edit limit line table

Edit frequency list

Electrical delay

Beep during test sequence

Test sequence is not available to HP 8751A
Entry OFF

Output event status register B

Set enable bit of standard status register
Specify bits of event status register B
Qutiput event status register

Execute service test

Error-corrected data

Formatted data

User graphies

Raw data arrays

Specify data types included in register
storage to disk. The HP 87514 cannot
contro} an external disk as a system
controler. See also *Built-in Disk Drive”.

External trigger mode

EXITT<OR{OFF>; same

EITTPOIN; same External trigger on point
FOCU{1~100]; HP 8753C only CRT focus

FORM1; HP 8753C only Instrnument internal binary
FORHZ2; same IEEE 32-bit floating point
FORM3; same IEEE 64-bit floating point
FORM4 ; same ASCII

FROHS ; same PC-DOS 32-bit floating point
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HP 8753C Commands

HP BT51A Commands

Description

FRED;
FREQOFFS<OX|OFF>;

FRER;

FULP;

FWDI;

FWDH;

40T ;
GATECEET [value[suffix}l;
GATE<DE[OFF>;
GATESPAN;
GATESTAR;
GATESTOP;
GATEMAXI;
GATSHIEI;
GATESNORH;
GATESWIDE;

BOLD;

IDET;

1FB¥ [valuel;
IHAG;

IBID;
IEPUCALCLO1I-12>;
IEPUCLLE;
IFPUDATA;
I§PUFORY;
IEPULEAS;
INPURAR<1~47;
INSHEISA;
IESMEZSH;
TESHEETA;
IESHTUNR;

same

HP 8753C only

CLET;
same
same
same
same
HP 8753C only
HP 47530 only
HP 8753C only
HP 8753C only
HP 8753C only
HP 8753C only
HP 8733C only
HP 8753C only
HP 8753C only

same

«IDHT;

same

same

same

same

same

same

same

HP 8753C only
same

HP 8753C only
HP 8753C only
HP 8753C only
HP §753C only

Frequency blank
Freguency offset mode
Frequency offset operation is not available to
HP 8731A

Continuous (rigger
Full page plot

Forward isolation class
Forward match
Forward transmission
Gate center

Gate

Gate time span

Gate start time

Gaie stop time
Maximum shape gate
Minimurn shape gate
Normal shape gate
Wide shape gate

Cating time domain response is not available
to HP 8751A.

Trigger hold

COutput ID

IF bandwidth
Imaginary format
Initialize disk

Input cal data

Input cal kit data
Input cal data

Input formatted data
Learn string

Input Raw data
External source, aute
External source, manual
Standard analyzer
Turned receiver

External source mode and tuned receiver
mode are not available to HP 8751A. The
HP 8751A works only as standard analyzer.

CRT intensity

INTE[O-100]; same
Is0Dn; same Done with isolation of 2-port cal
I80L; same Begin isolation part of 2-port cal
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HY 8753C Commands

HP 8751A Commands

Description

KEY[keycodel; same Send kevcode.
Some keycodes are different from the
HP 8753C's. See keycode table in HP 8751A
HP-IB Programming manual, Appendix C.
EITD; satne Deone with modify cal kit
K0R7; HP 8753C only Qutput key code or knob count
LABEFWDH[“string”}; same Forward match class label
LABEFWDT [“string”]}; saIne Forward transmission ¢iass label
LABFRESY [ string“]; same Response and isolation class label
LABERESP[“string"]; same Response class label
LABEREVM [“string"]; same Reverse match label
LABEREVT [“string"]l; same Reverse transmission label
LABES11A[“string"}; same S114 class label
LABES11B[“string"}; same Sy1g class label
LiBESt1C(["string"]}; sarne Sy1¢ class label
LABES224 [“string"]; same Sqz4 class label
LABAS22B([“string"]; same Saqp class label
LiBES22C[“string"]; same Saz¢ class label
LeBE["=tring”]; same Calibration kit label
LABRS[{“string"]; same Calibration standard label
LEFL; satne Plot to lelt lower
LEFU; same Plot to left upper
LI¥D{valne]; same Delta limit
LIXIARPO[valuel; same Limit line amplitude offset
LIBTLIWE<DR|OFF>; same Limit line
LIMIHADY [waluelsuffiz]]; same Marker to limit line amplitude offset
LINISTIO[valve [suffix]]; same Limit line stimulus offset
LIKITEST<OR|OFF>; same Lirmnit test
LIML{value]; same Lower limit
LIKK[valnel:; same Middle limit
LIKS[valnel; same Limit segment start stimulus value
LINTFL: HP 8753C only Flat line
LIHTSL; HP 8753C only Sloping line
LIATSP; HP 8753C only Single point
LIHU[valne]; same Upper limit
LINFREG; same Linear frequency sweep
LIEH; sarme Linear magnitude format
LIETDATA [value]; same Line type to plot Data trace
LINTHEHO {value]; same Line type to plot Memory trace
LISFREQR; same Frequency list sweep
LISY; same List data value
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HP 8753C Commands

HP 8751 A Commands

Description

LOADCL-5>;
LOADREC<1-5>;
LGADSOUCI-5>;

LOGFREG;

LOGH;

LRE?;

MASTRIG;
HARE<1~4>[valune[suffix]l;

¥ARKBUCE [0~ (¥OP-1}];

HP 8753C only
HF 8753C only
HP 8753C only

same
same
HP 8753C only
sae

HaaK<i~8>[value[suffixll;

MARERUCK [1-ROP];

Recall disk file

Load receiver cal data

Load source cal data

HP 8751A does not have multiple internal
save-recall register. See “Built-in Disk
Drive”.

Log frequency sweep

Log magnitude format

Qutput learn string

Manual trigger on a single point
Select active marker

HP 8753C has 4 markers. HP 8751A has 8
markers.

Move active marker to specified point

HMARECENT [value[suffix]]; same Marker — CENTER

MARK<COUP|UECD>; same Marker coupling

MARKDELXL; same Marker ~ DELAY

MARK<DISCICCHET>; same Select Discrete or Continuous

MARKFAUY [value [suffix]]; same Fixed marker auxiliary value offset

MARKFSTI[value[suffix]]; same the fixed marker stimulus value offset

MARKFVAL [valued; sarmne Fixed marker position value offset

MAREMAYT; SEAHAX; Search maximum value

HARKNIDD; same Change segment middle value to marker
amplitude

MARKHINI; SEAMIER; Search minimuwm value

MABKOFF same Marker OFF

WARKREF; same Marker — REFERENCE

HARKSPRY ; same Marker — SPAN

HMARKSTAR; same Marker — START

HARKSTIN; same Change segment stimulus value to marker
stimulus value

HARKSTOP; same Marker — STOP

HAREZERD; same Move fixed marker to active marker position

HMAXF [value{snffixl]; HP 8753C only Maximum frequency of cal standard
You do not need to define the maximum
frequency with the HP 8751A frequency
range.

HEASH; same A measurement

MEASB; sare B measurement

HMEASE; same R measurement

MEASTAT<QE|CFF>; sarne Select trace statistics
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HP 8753C Commands

HP 8751A Commands

Description

MEHUAVG;

MERUCAL ;

HENUCOPY ;
EEEUDISP;
HEFUFORX;
KETUHARK ;
MEEUMEAS;

HEEUMREF ;

MEFU<ON | OFF>;
HEFURECSA ;

HENUSAVE;

HENUSCAL;

KERUSTIN;

KEHUSYST;
KINF[value[suffixll;

MIRU;

HODIL;

TEXP;

yugr;
FUMG[value];
oFsSD[valune[suffix]];
oFsLivaluel;
OFSOINDE [value] ;
OFSOLENG [value];
GFSOLASS [valuel;
OFSORPOH [value];
ors2zivaluel;
OMII;

opel?l;

0PEP;

BUTPACTT:
QUTPAFR;
QUTPAPER;
DUTPCALC<O1-12>;
OUTPCALE;
JUTPCALR;
BUTPCALS;

EEY 14;
KEY 15;
KEY 47;
XEY 13;
KEY 11;
KEY 16;
REY 10;

KEY 17;
HFP 8753C ondy
KEY 49;
KEY 48;
KEY 12;
KEY 19;
KEY 44;
HP 8753C only

DISPDEK;

same

same

HP 8753C only
SAIne

same

sSame

HP 8753C only
HP 8753C only
HP 8753C only
HP 8753C only
same

same

*0pCL71;

same

HP 8753C only
HP 8753C only
HP 8753C only
QUTPCALL<O1-12>7;
CUTPCALK?;

HP 8753C only
HP 8753C only

Display Average menu
Display Correction menu
Display Copy menu
Display Display menu
Display Format menu
Display Marker menu

Display Input Port menu or S-parameter
menu

Display Marker Function menu
Softkey menu ON/OFF

Display Recall (File) menu

Display Save menu

Display Scale menu

Display Stimulus menun

Display Systern menu

Minimurm frequency of cal standard

You do not need to define the minimum
frequency with the HP 8751A frequency
range.

DATA-MEMORY
Modify cal kit menu
Next page

No operation

Number of groups
Offset delay

Cffset loss

Optical refractive index
Physical length

Optical loss

Percent reflectance
Electrical offset line Zg
Omit isolation cal of 2-port cal
Operation complete
List parameters

Active function value
Single processor RF frequency
Smoothing aperture
Active cal set array
Current cal kit
Receiver cal data
Source cal data

External source mode and tuned receiver
mode are not available.
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HP 8753C Commands

HP 8751 A Commands

Description

QUTPDATA;
DEFTPERRA;
QUTPFURK;
OUTPIDEN;
QUTPREY;
OUTPLELS;
QUTPLINF;
OUTPLIML;
OUTPLINE;
QUTPHARE;
OUTPPUL ;
OUTPHEND;
OUTPHSTA;
JUTPHWID;
OQUTPHVIL;
OUTPPLOT;
OUTPPHCALCLI 2>
QUTPPRIN;
OUTPRAW<I-4>;
OUTPRFFR;

BUTPSEG<L1-6>;

DUTPSTAT;
QUTPTESS;
BUTPTITL;
QUTPTPLL;
PAUS;

PCBfvalne];:
PDATAQFTF;

OUTPDATA?;
QUTPERRD?;
GUTPFORMT ;
«IDN?;

HP 8753C only
HP 8753C only
QUTPLINF?;
QUTPLIML?;
OUTPLINN?
QUTPHARK?;

HP 8753C only
OUTPHENOT ;
GUTPHESTAT

1 QUTPHEID?;

HP 8753C only
HP 8753C only
HP 8753C only
HP 8753C only
QUTPRAUK1-4>7 ;
HP 8753C only

HP 8753C only

*STB?;.
QUTPTESS?;
QUTPTITL?;

HP 8753C only
HP 8753C only

spPCB[valnel;

The following commands are almost
the sarme:

DISPEEMO ; PLOALL;
DISPMENO ;PLODGART;
DISPHENO ;PLODOELY;

Active channel corrected data
Error message

Active channel formatted data
Instrament [D siring

Last key pressed

Instrument jearn string

Limit test, failed point

Limit test, each point

Limit test, marker position
Actve marker

Pulse width

Current memory data

Marker stats

Bandwidth search

Band search

HP-GL plot string

Power meter cal

Raster dump to printer

Raw data

External source frequency

External scurce mode is not available to
HP 8751A.

Test sequence

Test sequence function is not available to
HFP 8751A.

Status byte

Test status

Display title

True PLL sequence

Pause in test sequence

Test sequence function is not available,
Pass Control Back address

Data trace plot OFF

Memory trace and ail information dispiayed
Memory trace and graticule
Memory trace only
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HP 8753C Commands

HP 8751 A Commands

Description

PDATAOE;

PEEUDATA [valuel;
PEFNGART [value] ;
PERFMARK [valne];
PEEFHERO [valuel;
PERNTEXT {valual;

PGRATCFF;
PGRATCH ;

PEADEvalune]};
PHAS;
PLUS<FASTISLOW>;
PLOT;

PMEMOFT ;

The following commands are almost
the same:

DISPDATA ;PLOALL;
DISPDDM; PLOALL ;

DISPDATA ; PLODGART ;
BISPDDH; PLODGART ;
DISPDATA FLODONLY;
DISPDDN; PLODOELY ;
HP 8753C only

HP 8753C only

HP 8753C only

HP 8753C only

HP 8753C only

PLGDORLY;

PLODGART;
PLOALL ;

SAIne
same
same
sarie

The following comnands are almost
the same:

DISPDATA;PLOALL;
DISPDATA; PLOGRAT;
DISPPATA ; PLODDOYLY;

Data trace plot on

Data trace and all infermation displayed

Both Data and Memory trace, and all
information displayed

Data trace and graticule

Both Data and Memory trace, and graticule
Data trace only

Both Data and Memory trace only

Data trace plot color

Graticule plot color

Markers and marker text plot color
Memory trace plot color

Text and user graphics plot color

If PRICFIXE: is active, the HP 8751A prints
a hard copy with default color. If PRICVARI;
is active, the HP 8751A prints a hard copy
with color as similar as possible to the
display.

Graticule plot OFF

Graticule plot ON

PLODGELY; plots trace only, PLODGART; plots
both trace and graticule, and PLDALL; plots
all the information displayed.

Phase offset

Phase format

Plotting speed

Plot display

Memory trace plot OFF

Data trace and all information displayed
Data trace and graticule

Data trace only
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HP 8753C Commands

HP 8751A Commands

Description

PMEXOE;

PHMARKDFF;

PHARKCE ;

POI¥{valune];

POLA;

POLELIE;

POLMLOG ;

POLMRI;

PURE<QH | OFF>;

PORT: [value[sufficll;
PORTZ [value[suffixil;
PORTA [vaiune [suffiz]];
PORTE[valuelsuffix]];
PORTR [value [suffix]];
POVE{valuel;
POWLFREQ;

POWLLIST;

POVLLOSS;

POWS<OH | OFF>;
POWT<OX ] OFF>;

The following comumands are almost
the same:

DISPMEMO ;PLOALL;
DISPDDH;PLOALL;

DISPMENG; PLOGRAT;
DISPDDH; PLOGRAT,
DISPMEMO ; PLODDONLY ;
DISPDDK; PLOBDGELY;

The following commands are almost
the same

PLODGRAT;
PLODOMLY;

The following command is almost
the same:

PLOALL;

same

same

same

same

same

same

same

same

sare

same

same

same

HP 8753C only
HP 8753C only
HP 8753C only

same
HP 8753C only

Memory trace plot ON

Memory trace and all information displayed

Both Data and Memory trace, and all
information displayed

Memory trace and graticule

Both Data and Memory trace, and graticule
Memory trace only

Both Data and Memory trace only

Marker and Marker text plot OFF

“Trace and graticule
Trace only
Marker and Marker text plot ON

All information displayed
Number of points

Polar format

Linear marker for polar format
Log marker for polar format
Real & imaginary marker for polar format
Port extensions

Portl extension

Port? extension

A port extension

B port extension

R port extension

Qutput power level

Frequency in power loss list
Edit power loss list

Powsr loss in power loss list

Power meter calibration is not available to
HP 8751A.

Power sweep
Power trip

HP 8751A automatically sets power trip
function ON. To'reset power trip, use
CLEPTRIP;.

PRES; same Preset

PRIC; same Color print
PRIRALL; same Print

PRIS; same Default print set
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HP 8753C Commands

HP 8751A Commands

Description

PSOFT<OE[OFF>;
PIEITOFF;

PTEXTOH;

PURGK1-57;

RAID;
RATISOL;
RAIRESP;
REAL;
RECAK1~E>;

RECO;
REFD;
REFL;
BREFP[valuel;
REFT;

same

The foHowing comumands are almost
the same:

PLOGRAT;
PLODOFLY ;

The following command is almost
the same:

PLOALL;
HP 8753C only

same
same
Sarmne
same

HP 8753C only

RECC
same
same

SATNe

HP 8753C only

Plot softkey labels
Text plot OFF

Trace and graticule
Trace only
Text plot OGN

All information displayed

HP 8751A has not internal save-recail
register. See above, “Buiit-in Disk Drive”.

Done with response & isolation cal

Isolation class for response and isolation cal
Response class for response and isolation cal
Real format

Recall instrument state

HP 8751A has not internal save-recall
register. See above, “Built-in Disk Drive”.

Recall color

Done with reflection part of full 2-port cal
Reflection part of full 2-port cal
Reference position

Recall register titles from disk

The HP 8751A cannot control an external
disk as a system controller. See above,
“Built-in Disk Drive”.

Reference value

REFV{value]; satne

RESC; same Resume cal sequence

RESD; same Restore display

RESPDDEE; sarme Done with response cal

REST; same Measurement restart

REVI; same Reverse isolation class

REVH; sarmne Reverse match class

REVT; same Reverse transmission class
RIGL; same Quarter-page plot in lower right
RIGY; same Quarter-page plot in upper right
RSCO; same Reset color

RST; *RST; Reset
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HP 8751A Commands

Description

HP 8753C Commands

$22;

S5ADD;
SAMC<OR|OFF>;
SAVL;

SAV2;

S4YC;

SAVE<1~5>;

SAVEUSEX;
SAVUASCI;
SAVUBINAL;
SCAL[valuel;
SCAPFULL;
SCAPGERAT;

SDElL.;

SDON;

SEAL;

SEAMAX;
SEANIE;
SEAOFF;

SEAR;

SEATARG [vaiune];
SEDI[valuael;
SETZ;

SING;
SLUYE[valee];
$LOP<OX | OFF>;

same
same
same
same
same
HP 8753C only
satme
same

same

HP 8753C only

same
HP 8753C only
HP 8753C only
same
same

HP 8753C only

same
same
same
same
same
same
same
same
same
same
same
HP 8753C only
HP 8753C only

SMIC; same
SHINGB; same (3+jB marlker for Smith chart
SKINLIW; same Linear marker for Smith chart

$11 measurement

512 measurement

$21 measurement

S22 measurement

Add new segment

Internal sampler correction
Done with 1-port cal

Done with 2-pert cal

Re-draw a trace using error coefficient array
data

Save state in register

HP 8751A has no multiple internal
save-recall registers. See above, “Built-in
Disk Drive”.

Save user kit

Save using CITI file ASCII

Save using binary

Use SCAPGU; to fit the upper graticule or use
SCAPGL; to fit the lower, to user-defined P1
and P2 scaling point on the plotter.

Delete segment
Done with editing segment
Search left

Search maximum

Search minimum

Search OFF

Search right

Search target point

Segment

Set characteristic impedance Zo
Single sweep

Power stope value

Power slope

Power slope function is not available to
HP 8751A.

Smith chart format
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HP 3753C Commands

HBP 8751A Commands

Description

SHINLOG;

SHIMRI;

SHIMRX ;
SHODAPER[O.1-20[%1] ;

SHOO<OF | OFF>;

SOFR;

SOFT<1-8>;
SPA¥{value{suffix]}];
spEcrwpH AL,B ... [,611;
SPECFUDT ALB ... [,61];
SPECRESI &[,8 ... [,61);
specrese af,B ... [,6]);
SPECREVH A[,B ... I,6]1;
SPECTEVT A[,B ... [,G]];
SPECS13A A[,B ... [,61]1;
sPECS118B A[,B ... [,6]];
specsire a[LB ... [,61);
spEcsz24 A[B ... [,68]];
sPECS228 A[,B ... [,&1];
specsaac oL,B ... [,6]];
SPEG<DE | OFF>;

same
same
same
SHO0APER[D.05-100[%]].

same
FIRR?;
EEY<0-T>;
same
Ratne
same
same
same
Sarme
same
same
same
SAINne
saine
same

s5ame
HP 8753C only

Log marker for Smith chart

Real & imaginary marker for Smith chart

R+jX marker for Smith chart

Smoothing aperture range for HP 8751A is

between ¢.05% to 100%. Range for
HP 8753C is 0.1% to 20%.

Smoothing function

Firmware revision

Press softkeys

Stimulus span

FWD MATCH standard class
FWD TRANS standard class
Response & isolation standard class
Response standard class

Rev match standard class
Rev trans standard class

Syya standard class

Sna standard class

Sy1¢ standard class

Sqaa standard class

S.sp standard class

S22c standard class

(Gate marker

Gated time domain is not available to
HP B751A.

Spiit display

SPLD<OE | OF>; same

SRE{valne]; *8RE[valne}; Enable bits of status byte

SSEG{vainal}; HP 8753C only Single segment of frequency list
The HPF 8751A always measures all
segments.

STANCA-GD; sarme Measure standard

$TAR[value [suffix]]; same START

STB7?; *STB7; Status byte

STDD; same Done with standard definition

STDTARBI; same Arbitrary impedance standard type

STDIDELA; same Delay/Thru st.an‘dard type

STDTLOAD; same Load standard type

STDIDPEE; same Open standard type

STDTSEOR; same Short standard type
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HP 8753C Commands

HP 8751A Commands

DPescription

$TOP[value[suffix]];
STOR<1-5>;

STPSIZE[value {suffix]];
SYCh,;

SWEAL;

SWET [value[suffix]];
SWR;

TALXLIST;

TERI {valuel;

TESS?;

TESTvaluel;
TTET[0-100];
TITF<i~5>["string"]);
TITL{"string"];
TITR<1-5>["string"];
TITSEQ<i-6>["string"];
TITSG{"string"];
TITTHEM ["string"];
TITPETR["string"];
TITTPATE["string"];

same

HP 8733C only

same
same
SYETAUTO;

same

same

HP 8753C only

same

same
same

same

HP 8753C only
same

HP 8753C only
HP 8753C only
HP 8753C only
HP 8753C only
HP 8753C only
HP 8753C only

STOP

Store file to disk

HP 8751A has no multiple internal
save-recall registers. See “Built-in Disk
Drive™.

Step size for list sweep

Save colors

Sweep time AUTO

Sweep time

SWR format

Talker/Listener mode

HP 8753C has two modes for remote
programming by HP-IB, Talker/Listener
{TALXLIST;) and Use Pass Control

(USEPASC;). HP 8751 A requires Addressable
Only mode for remote programeming. This

mode combines Talker/Listener and Pass
Control modes, eliminating the need to
change modes.

Arbitrary impedance value {terminal
impedance}

Test set ID

Service test number
Hue to modify color
Disk file

CRT title

Save/recall register
Test sequence

Current test seguence
Trace memory

Power meter address
Printer address
Marker search tracking

TRACK<OB | QFF>; same

TRAD; same Done with full 2-port cal

TRAN; same Transmission part of full 2-port cal
TRAP; HP 8753C only Frequency with transform ON
TRAS [value{saffix]]; HP 8753C only Frequency span with transform
TRIG; *TRIG; Trigger

IST?; «TST?; Self test
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HY 8753C Commands

HP 8751A Commands

Dascription

1TTLOH;
TILOL;
Up;
USPASC;

VELOFACT [vaivel;
VOFF;

YAIT;
=HAT;

WAVE;

YIDT<0H | OFF>;
¥IDVEvalne];
VINDEAXI;
WINDMINI;
WIADECRH;
WIEDOW;
WIBDUSEHOFF ;
¥INDUSEHMON;

WRSE<1-8>["string"];

HP &753C only
HP 8753C only
EEY 25

HP 8753C only

SaIne¢

HP 8753C only

HP 8753C only!

same

HP 8753C only

same

same

HP 8753C only
BP 8753C only
HP 8753C only
HP 8753C only
HP 8753C only
HP 8753C only

HP 8753C only

Active level HIGH

Active level LOW

Increment active function value
Instrument enters Use Pass Control mode

To control the HP 8751 A over HP-IB,

HP 8751A requires Addressable Only mode,
that lets you also to use pass control. See
also TALXLIST;.

Velocity factor
Frequency offset value

Frequency offset operation is not available to
HP 8751A.

Wait for a clean sweep

Wait until all previously sent commands are
completed

Wave guide cal standard

HP 8751A uses only coax standard.
Bandwidth search

Width value

Maximum window

Minimuam window

Normal window

Arbitary window

Above commands define windows
Memory trace defines window
Time domain is not available to HP 8751A.
New softkey label

1 See NOTE before Table F-1.
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Manual Changes

INTRODUCTICN

This appendix contains the information required to adapt this manual to earlier versions
or configurations of the HP 8751 A than the current printing date of this manual. The
information in this manual applies directly to the HP 8751A Network Analyzer serial number

prefix listed on the title page of this manual.

MANUAL CHANGES

To adapt this manual to your HP 8751A, refer to Table G-1 and Table G-2, and make all of
the manual changes listed opposite your instrument’s serial number and firmware version.

Instruments manufactured after the printing of this manual may be different than those
documented in this manual. Later instrument versions will be documented in a manual
changes supplement that will accompany the manual shipped with that instrument. If your
instrument’s serial number is not listed on the title page of this manual or in Table G-1, it
may be documented in a yellow MANUAL CHANGES supplement.

Turn on the line switch or execute the “*IDN?” commmand by HP-IB to confirm the firmware
version. Refer to HP-IB Programing Manual for information on the “*IDN?” command. For
additional information on serial number coverage, refer to Chapter 1 in General Information.

Table G-1. Manual Changes by Serial Number

Serial Prefix or Number Make Manual Changes
3026 Change 1
3123 Change 2

Table G-2. Manual Changes by Firmware Version

Version Make Manual Changes
2.00 and below Change 1
3.0 through 3.02 Change 2
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CHANGE 1

Chapter 1
@ Delete the following sentence.

Appendix E provides information about the waveform analysis function.

“Figure 2-15. Sample Program: Storing Instrument States” in chapter 2
& Delete line 161.

Chapter 3
® Delete the following HP-IB commands.

ANAOCH1
ANAOCH?2
ANAODATA
ANAOMEMO
ANARANG valuelsuffiz),value[suffiz]
ANARFULL
ASCE string
CHAD string
COLO{PEN1|PEN2|PEN3|PEN4|PEN5{PEN6}
CONVMP{4|8|16}
CRED string
CURD?

DISFDOS
DISFLIF

FILC

GRAE string
OSER?

OSNT

OSPT
OUTPFILT? value[suffir]
QUTPMAX?
OUTPMEAN?
OUTPMIN?
OUTPMINMAX?
QUTPRESO?
RPLENV?
RPLHED?
RPLLHET?
RPLPP?
RPLRHEI?
SAVDASC “string”
SAVDGRA “string”
STODDISK
STODMEMO
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%= Replace the CONV command description with the following description:

Selects the measurement data conversion setting, impedance or admittance. (Query)
parameter QFF, ZREF, ZTRA, YREF, YTRA, ONEDS

# Replace the FORM2 command description with the following description:

Sets the IEEE 32-bit floating point format to transfer the trace data by HP-IB.

# Replace the FORM3 command description with the following description:

Sets the IEEE 64-bit floating point format to transfer the trace data by HP-IB.

s Replace the FORM4 command description with the following description:

Sets the ASCII transfer format to transfer the trace data by HP-IB.

m Replace the FORMS command description with the following description:

Sets the DOS format to transfer the trace data by HP-IB.

Appendix A
® Delete the following items.
ASCE S
COLOPEN{1-6}
CONV MP{4|8[16}
CONVMP{4|8]16}
CRED

DISFDOS
DISFLIF
FILC
GRAE
SAVDASC
SAVDGRA
STODDISK DR DEV.
STODMEHO STOR DEV. [MEMO]:
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«Commands Which Don’t Have Equivalent Softkey Labels” in Appendix A

m Delete the following items.

ANAOCH1I
ANAOCHZ2
ANACDATA
ANAOMEMD
ANARANG value,value
ANARFULL
RPLENV?
RPLHEI?
RPLLHEI?
RPLPP?
RPLRHEI?
UUTPFILT? value
QUTPMAX?
OUTPHEAN?
CUTPMINY
QUTPHMINMAX?
OUTPRESO?
OSER?

OSHT

OSPT
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Appendix B
8 Replace Figure B-1 with the following figure.
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Figure G-1. Status Reporting Structure

# Delete “OSPT, OSNT™ section

Appendix E “Waveform Analysis Commands”

® Delete this appendix.

Error Messages

& Delete the following item.
106 CAN’T SAVE GRAPHICS WHEN COPY IN PROGRESS
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CHANGE 2

“Figure 2-15, Sample Program: Storing Instrument States” in chapter 2

m Delete line 161.

Chapter 3
a Delete the following HP-IB commands:

FILC .
STODDISK
STODMEMO

w Add the following HP-IB commands:
CURD?

“(save} and Keys” in Appendix A
@ Delete the following items

FILC
DISFLIF
DISFDOS

s Add the following items:

CURD
DISFLIF
DISFDOS
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Error Messages

This section lists the error messages that are displayed on the analyzer display or transmitied
by the instrument over HP-IB. Each error message is accompanied by an explanation, and
suggestions are provided to help in solving the problem. Where applicable, references are
given to related sections of the Operation and Maintenance manuals.

When displayed, error messages are usually preceded with the word “CAUTION:”. That part
of the error message has been omitted here for the sake or brevity. Some messages are for
information only, and do not indicate an error condition. Two listings are provided: the first
is in alphabetical order, and the second in numerical order.

In addition to error messages, instrument status is indicate by status notations in the
left margin of the display. Examples are “+”, “nsH”, and “P|”. Sometimes these appear
in conjunction with error messages. A complete listing of status and notations and their
meanings is provided in “Front and Rear Panel” in the Reference Manual.

ERROR MESSAGES IN ALPHABETICAL ORDER

160 +12V OUT OF SPEC

Severe error. Contact your nearest Hewlett-Packard office.

161 +15V(A) OUT OF SPEC

Severe error. Contact your nearest Hewlett-Packard office.

158 <18V QUT OF SPEC

Severe error. Contact your nearest Hewlett-Packard office.

162 +22V QUT OF SPEC

Severe error. Contact your nearest Hewlett-Packard office.

163 +65V OUT GF SPEC

Severe error. Contact your nearest Hewlett-Packard office.

157 -—12.6V OUT OF SPEC

Severe error. Contact your nearest Hewlett-Packard office.
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156 ~15V QUT OF SPEC

Severe error. Contact vour nearest Hewlett-Packard office.

193  1st IF OFFSET 0SC TEST FAILED

Severe error. Contact your nearest Hewlett-Packard office.

191  1st LOCAL AMP TEST FAILED

Severe error. Contact your nearest Hewlett-Packard office.

187 1st LOCAL MIXER LOCAL PORT ALC TEST FAILED

Severe error. Contact your nearest Hewlett-Packard office.

150 Al CPU EXT BUS TEST FAILED

Severe error. Contact your nearest Hewlett-Packard office.

142 Al ROM TEST FAILED

Severe error. Contact your nearest Hewlett-Packard office.

A40 HEAT SINK TOO HOT

The temperature sensors on the A4 post-regulator assembly have detected an over-
temperature condition. Turn the power OFF and let the instrument cool down for
approximately 10 minutes. If this message is displayed again, contact your nearest
Hewlett-Packard office.

166 Ach +5V(A)/2 OUT OF SPEC

Severe error. Contact your nearest Hewlett-Packard office.

174 Ach A/D LINEARITY POOGR

Severe error. Contact your nearest Hewlett-Packard office.

167 Ach A/D REF VOLTAGE OUT OF SPEC

Severe error. Contact your nearest Hewlett-Packard office.

171 Ach RECEIVER FUNCTIONALLY POOR

Severe error. Contact your nearest Hewlett-Packard office.

177 Ach/Rch IF GAIN OUT OF SPEC

Severe error. Contact your nearest Hewlett-Packard office.
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6 ADDITIONAL STANDARD NEEDED

Error correction for the selected calibration class cannot be computed until all the necessary
standards have been measured.

14 BACKUP DATA LOST

Data check-sum error on the battery backup memory has occurred. The battery is recharged
for approximately 10 minutes after power was turned ON.

144 BACKUP RAM TEST FAILED

Severe error. Contact your nearest Hewlett-Packard office.

168 Beh -5.2V(A)/2 OUT OF SPEC

Severe error. Contact your nearest Hewlett-Packard office.

175 Bch A/D LINEARITY POOR

Severe error. Contact your nearest Hewlett-Packard office.

169 Bck A/D REF VOLTAGE OUT OF SPEC

Severe error. Contact your nearest Hewlett-Packard office.

172 Bch RECEIVER FUNCTIONALLY POOR

Severe error. Contact your nearest Hewlett-Packard office.

178 Bch/Rch IF GAIN OUT OF SPEC

Severe error. Contact your nearest Hewlett-Packard office.

-160 Block data error

Block data is improper.

-168 Bleock data not allowed

Block data is not allowed.

9 CALIBRATION ABORTED

The calibration in progress was terminated due to the change of the active channel or the
stimulus parameters. ‘

7 CALIBRATION REQUIRED

No valid calibration coefficients were found when user attempted to turn calibration ON. Refer
to “Measurement Calibration” in the Reference Manual.
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61 CAN'T CHANGE-ANOTHER CONTROLLER ON BUS

The analyzer cannot assume the mode of system controller until the active controller is
removed from the bus or relinquishes the bus.

107 CAN'T SAVE GRAPHICS WHEN COPY IN PROGRESS

If user attempts to save graphics when a print or plot is in progress, this error message is
displayed.

—148 Character data not allowed

Character data not allowed for this operation.

—144 Character data too long

Character data is too long {maximum length is 12 characters).

137 CONTINUOUS SWITCHING NOT ALLOWED

The current measurement requires the S-parameter test set to switch automatically between
forward and reverse measurements {driving test port 1 and, then test port 2). Refer to
«Stimulus Function Block™ in the Reference Manual.

-253 CORRUPT MEDIA

A legal program command could not be executed because of corrupt media; for example, a
bad disk or wrong format.

13 CURRENT PARAMETER NOT IN CAL SET

HP-IB only. Correction is not valid for the selected measurement parameter. Refer to
“Measurement Calibration” in the Reference Manual.

—~222  Data out of range

Numerical parameter of HP-IB command is out of the range defined.

—~3i04 Data type error

Improper data type used (for example, string data was expected, but numeric data was
received).

10 DC CALIBRATION ABORTED

Pressing the AWBQT: softkey causes the analyzer to abort the DC detector linearity

calibration in progress.

98 DC OVERLOAD ON INPUT A
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97 DC OVERLOAD ON INPUT B

99 DC CVERLOAD ON INPUT R

The DC voltage at one of the three receiver inputs approach the DC voltage damage level.
Refer to “Instrument Specifications” in the General Information section for DC damage leve]

information.

-255 DIRECTORY FULL

A legal program command could not be executed because the media directory was full.

143 DRAM TEST FAILED

Severe error. Contact your nearest Hewlett-Packard office.

145 EEPROM TEST FAILED

Severe error. Contact your nearest Hewlett-Packard office.

183 EEPROM WRITE FAILED

Severe error. Contact your nearest Hewlett-Packard office.

12 EXCEEDED 7 STANDARDS PER CLASS

A maximum of seven standards can be defined for any class. Refer to “Measurement
Calibration” in the Reference Manual.

5 EXTERNAL REFERENCE UNLOCKED

The frequency of the external reference signal input to the connector on the rear panel
deviates from 10/N MHz, where N is an integer between 1 to 10, and phase lock can no longer
be maintained. Refer to “Front and Rear Panel” in the Reference Manual for details about

the signal requirements.

15¢ FAN POWER OUT OF SPEC

Severe error. Contact your nearest Hewlett-Packard office.

154 FDC CHIP TEST FAILED

Severe error. Contact your nearest Hewlett-Packard office.

-~257 FILE NAME ERROR

A legal program command could not be executed because the file name on the device media
was in error; for example, an attempt was made to copy to a duplicate file name.

-256 FILE NAME NOT FOUND

A legal program command could not be executed because the file name on the device media
was not found; for example, an attempt was made to read or copy a nonexistent file.
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192 FN FREQ TEST FAILED

Severe error. Contact your nearest Hewlett-Packard office.

182 FN PRETUNE-DAC/MONITCR FAILURE

Severe error. Contact your nearest Hewlett-Packard office.

62 FORMAT NOT VALID FOR MEASUREMENT

The conversion function except the 1/S mode is not valid for the Smith, Inverse Smith, and
SWR formats. '

32 FORMAT TYPE IS NOT SMITH

The conjugate matching function is only valid in the Smith chart format.

148 FPC TEST FAILED

Gevere error. Contact your nearest Hewlett-Packard office.
~105 GET pot allowed

GET is not allowed inside a program message.

151 GSP I/F TEST FAILED

Severe error. Contact your nearest Hewlett-Packard office.

155 HPIB CHIP TEST FAILED

Severe error. Contact your nearest Hewlett-Packard office.

147 INTR TIMER TEST FAILED

Severe error. Contact your nearest Hewlett-Packard office.

—~161 Invalid block data
Invalid block data was received (for example, END received before length satisfied).

—~141  Invalid character data

Bad character data or unrecognized character data was received.

~121 Invalid character in number

Invalid character in numeric data.

—101 Invalid character

Invalid character was received.
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105 INVALID FILE NAME

HP-IB only. The file name for the RECALL, PURGE, or RE-SAVE function must have an
“.A”, “.D”, or “_8” extension. Refer to “Saving and Recalling Instrument States and Data” in

the Reference Manual for more information.

-103  Invalid separator

The message unit separator (for example, “;”, “,”) is improper.

—151 Invalid string data

Invalid string data was received (for example, END received before close quote).

—131 Invalid suffix

Units are unrecognized, or the units are not appropriate.

153 KEY CHIP TEST FAILED

Severe error. Contact your nearest Hewlett-Packard office.

108 LIF-DOS COPY NOT ALLOWED

If the user tries to copy a file between the RAM disk and the flexible disk when the format of
the RAM disk is different from the format of the flexible disk, this message is displayed.

57 LIF-DOS copy not allowed

If the user tries to copy 2 file between the RAM disk and the flexible disk when the format of
the RAM disk is different from the format of the flexible disk, this message is displayed.

67 LIST TABLE EMPTY OR INSUFFICIENT TABLE

The frequency list is empty. To implement the list frequency mode, add segments to the list
table. Refer to “Stimulus Function Block” in the Reference Manual.

81 LOCAL MAX NOT FOUND

The maximum peak whose sharpness is defined by the peak define function cannot be found.

82 LOCAL MIN NOT FOUND

The minimum peak whose sharpness is defined by the peak define function cannot be found.

250 MASS STORAGE ERROR

A mass storage error occurred. This error message is used when the device cannot detect the
more specific errors described for errors —251 trough —259.

—-284 MEDIA FULL

A legal program command could not be executed because the media was full.
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-258 MEDIA PROTECTED

A legal program command could sot be executed because the media was protected; for
example, the disk was write-protected.

251 MISSING MASS STORAGE

A legal program command could not be executed because of missing mass storage; for
example, attempt {0 access an external disk drive by using Instrument BASIC.

-252 MISSING MEDIA

A legal program command could not be executed because of a missing media; for example, no

disk.

-109 Missing parameter

A command with an improper number of parameters received.

179 MIXER LINEARITY POOR

Severe error. Contact your nearest Hewlett-Packard office.

8 NO CALIBRATION CURRENTLY IN PROGRESS

'E softkey is not valid unless a calibration was already in progress.

The RESUM] :
efer to “Measurement Calibration” in the Reference Manual.

Start a new 'éahbraflibﬁ‘.

112 NO DATA TRACE DISPLAYED

AT

s selected while the data trace is not displayed.

77 NO DATA TRACE

TDATA] is selected while the data trace is not displayed.

106 NO LEGAL FILES ON DISK

There are no files on the disk with extensions, “_p”, “_D”, or “.8”. Refer to “Saving and
Recalling Instrument States and Data” in the Reference Manual for more information.

g3 NO MARKER DELTA - PEAK DEF NOT SET

The M EAK: DEF. softkey requires that delta marker mode be turned oN, with at

Jeast two marké}érnd}s;ﬁl&yed. Refer to “Using Markers” in the Reference Manual.

g0 NO MARKER DELTA - RANGE NOT SET

SEARCH'R softkey requires that delta marker mode be turned oV, with at least
two markers displayed. Refer to “Using Markers” in the Reference Manual.
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79  NO MARKER DELTA - SPAN NOT SET

The MARKER_*SPM‘I softkey requires that delta marker mode be turned oN, with at least
two markers displayed. Refer to “Using Markers” in the Reference Manual.
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113 NO MEMORY TRACE DISPLAYED

The bCALE FDQEMEMDRYJ is selected while the memory trace is not displayed.

78 NO MEMORY TRACE

{0RY] is selected while the memory trace is not displayed.

118 NO VALID Ackh ABS MAG CORRECTION CONSTANTS

Severe error. Contact your nearest Hewlett-Packard office.

119 NO VALID Bch ABS MAG CORRECTION CONSTANTS

Severe error. Contact your nearest Hewlett-Packard office.

123 NO VALID DC FULL SCALE CORRECTION CONSTANTS

Severe error. Contact your nearest Hewlett-Packard office.

126 NO VALID FN PRETUNE CORRECTION CONSTANTS

Severe error. Contact your nearest Hewlett-Packard office.

124 NO VALID HF PWR LIN CORRECTION CONSTANTS

Severe error. Contact your nearest Hewlett-Packard office.

125 NG VALID LF PWR LIN CORRECTION CONSTANTS

Severe error. Contact your nearest Hewlett-Packard office.

30 NO VALID MEMORY TRACE

If 2 memory trace is to be displayed or otherwise used, a data trace must first be stored to
memory. Refer to “Response Function Block” in the Reference Manual.

122 NO VALID RATIO A/B CORRECTION CONSTANTS

Severe error. Contact your nearest Hewlett-Packard office.

120 NO VALID RATIO A/R CORRECTION CONSTANTS

Severe error. Contact your nearest Hewlett-Packard office.

121  NO VALID RATIC B/R CORRECTION CONSTANTS

Severe error. Contact your nearest Hewlett-Packard office.
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117 NO VALID Rch ABS MAG CORRECTICN CONSTANTS

Severe error. Contact your nearest Hewlett-Packard office.

127 NO VALID STEP 0SC CORRECTION CONSTANTS

Severe error. Contact your nearest Hewlett-Packard office.

31 NOT AVAILABLE FOR THIS FORMAT

The E)EIZSC E COUPL jv softkey is not valid when the format is either LOG MAG &
PHASE, or LOG MAG & DELAY.

41 NOT ENOUGH DATA

HP-IB only. The amount of data sent to the analyzer is less than that expected.

11 NOT VALID FOR PRESENT TEST SET

The calibration requested is inconsistent with the test set present. This message occurs in the
following situations:

® A full 2-port calibration is requested with a test set other than an S-parameter test set.
m A one-path 2-port calibration is requested with an S-parameter test set (this procedure is
typically used with a transmission /reflection test set). ‘

-128 Numeric data not allowed

Numerical data not allowed for this operation.

—123  Numeric overfiow

Numerical data value was too large (exponent magnitude >32,000).

95 OVERLOAD ON INPUT A, POWER REDUCED
94 OVERLOAD ON INPUT B, POWER REDUCED

96 OVERLOAD ON INPUT R, POWER REDUCED

When the power level at one of the three receiver inputs exceeds a certain level greater than
the maximum input level, the RF output power Jevel is automatically reduced to minimum
and the annotation “P|” appears in the left margin of the display. Refer to “Stimulus
Function Block” in the Reference Manual.

-108 Parameter not allowed

Too many parameters for the command received.

21 PLOT ABORTED

softkey causes the analyzer to abort the plot in progress.

Pressing the C
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25 PLOTTER NOT READY-PINCH WHEELS UP

If user attempts to plot when the plotter’s pinch wheels are up, this message is displayed.

23  PLOTTER:not on, not connected, wrong address

The plotter does not respond to control. Verify power to the plotter, and check the HP-IB
connection between the analyzer and the plotter. Ensure that the plotter address recognized
by the analyzer matches the HP-IB address set on the plotter itself. Refer to “Instrument
State Function Block” in the Reference Manual for instruction on setting peripheral addresses.

181 POOR PRETUNE TRACKING
Severe error. Contact your nearest Hewlett-Packard office.
186 POWER LINEARITY TEST FAILED

Severe error. Contact your nearest Hewlett-Packard office.

POWER SHUT DOWN (ANALOG SYSTEM)

Severe error. Contact your nearest Hewlett-Packard office.

4 POWER SHUT DOWN (FDD, FRONT PANEL)

Severe error. Contact your nearest Hewlett-Packard office.

20 PRINT ABORTED

Pressing the ‘€I softkey causes the analyzer to abort the plot in progress.

24  PRINT/PLOT IN PROGRESS, ABORT WITH COPY ABORT

If a print or plot is in progress and a second print or plot is attempted, this message is
displayed and the second attempt is ignored. To abort a print or plot in progress, press

22 PRINTER:not on, not connected, wrong address

The printer does not respond to control. Verify power to the plotter, and check the HP-IB
connection between the analyzer and the printer. Ensure that the printer address recognized
by the analyzer matches the HP-IB address set on the printer itself. Refer to “Instrument
State Function Block” in the Reference Manual for instruction on setting peripheral addresses.

—~112  Program mnemonic too long

Program mnemonic is too long (maximum length is 12 characters).

—430  Query DEADLOCKED

Input buffer and output buffer are full; cannot continue.
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~400  Query error
Query is improper.
~410 Query INTERRUPTED

Query is followed by DAB or GET before the response was completed.

440  Query UNTERMINATED after indefinite response

The query which requests arbitrary data response (*IDN? and *0PT? queries) was sent
before usual queries in a program message. (for example, FREQ? ; *IDN? was expected, but

*IDN? ; FREQ? is received.)
420 Query UNTERMINATED

Addressed to talk, incomplete program message received.

146 RATE TIMER TEST FAILED

Severe error. Contact your nearest Hewlett-Packard office.

164 Rch +5V(D)/2 OUT OF SPEC

Severe error. Contact your nearest Hewlett-Packard office.

173 Rch A/D LINEARITY POOR

Severe error. Contact your nearest Hewlett-Packard office.

165 Rch A/D REF VOLTAGE OUT OF SPEC

Severe error, Contact your nearest Hewlett-Packard office.

170  Rch RECEIVER FUNCTIONALLY POOR

Severe error. Contact your nearest Hewlett-Packard office.

149 REALTIME CLOCK TEST FAILED

Severe error. Contact your nearest Hewlett-Packard office.

REAR PANEL FAN STOPPED

The analyzer detected that the rear panel fan stopped and automatically shut down the
power.

104 RECALL ERROR: INSTR STATE PRESET

A serious error, for example corrupted data, is detected on recalling a file, and this forced the
analyzer to be PRESET.
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185 RF AMP FLATNESS TEST FAILED

Severe error. Contact your nearest Hewlett- Packard office.

188 RF MIXER LOCAL PORT ALC TEST FAILED

Severe error. Contact your nearest Hewlett-Packard office.

194 RF OSC TEST FAILED

Severe error. Contact your nearest Hewlett-Packard office.

180 RF POWER LEVEL ALC(HF) TEST FAILED

Severe error. Contact your nearest Hewlett-Packard office.
189 RF POWER LEVEL ALC(LF) TEST FAILED

Severe error. Contact your nearest Hewlett-Packard office.

103 SAVE ERROR

A serious error, for example physically damaged disk surface, is detected on saving a file.

176 SOURCE ATTENUATOR OUT OF SPEC

Severe error. Contact your nearest Hewlett-Packard office.

184 STEP OSC TEST FAILED

Severe error. Contact your nearest Hewlett-Packard office.
~150  String data error

String data is improper.

~158  String data not allowed

String data is not allowed.

~138  Suoffix not allowed
A suffix is not allowed for this operation.

—102 Syntax error

Unrecognized command or data type was received.

—~124  Too many digits

Numerical data length was too long (more than 255 digits received).
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-350 Too many errors

Too many errors occurred in HP-IB commands.

68 TOO MANY SEGMENTS OR POINTS

Frequency list mode is limited to 31 segments or 801 points. Refer to “Stimulus Function
Block” in the Reference Manual for more information.

50 TOO MANY SEGMENTS

The maximum number of segments for the limit line table is 18. Refer to “Instrument State
Function Block” in the Reference Manual.

—223 Too much data

Fither there is too much binary data to send to the analyzer when the data transfer format is
FORM 2, FORM 3 or FORM 5, or the amount of data is greater than the number of points.

45 TOO MUCH DATA

The number of data to be sent to the analyzer is greater than that expected.

—113  Undefined header

Undefined header or an unrecognized command was received (operation not allowed ).

180 VCO MISADJUSTED, RETRY THIS TEST

Severe error. Contact your nearest Hewlett-Packard office.

152 VRAM TEST FAILED

Severe error. Contact your nearest Hewlett-Packard office.

ERROR MESSAGES IN NUMERICAL ORDER

POWER SHUT DOWN (ANALOG SYSTEM)

Severe error. Contact your nearest Hewlett-Packard office.

A40 HEAT SINK TOO HOT

The temperature sensors on the A4 post-regulator assembly have detected an over-
temperature condition. Turn the power OFF and let the instrument cool down for

approximately 10 minutes. If this message is displayed again, contact your nearest
Hewlett-Packard office.

REAR PANEL FAN STOPPED

The analyzer detected that the rear panel fan stopped and automatically shut down the
power.
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4 POWER SHUT DOWN (FDD, FRONT PANEL)

Severe error. Contact your nearest Hewlett-Packard office.

5 EXTERNAL REFERENCE UNLOCKED

The frequency of the external reference signal input to the connector on the rear panel
deviates from 10/N MHz, where N is an integer between 1 to 10, and phase lock can no longer
be maintained. Refer to “Iront and Rear Panel” in the Reference Manual for details about

the signal requirements.

6 ADDITIONAL STANDARDS NEEDED

Error correction for the selected calibration class cannot be computed until all the necessary
standards have been measured.

7 CALIBRATICN REQUIRED

No valid calibration coefficients were found when user attempted to turn calibration oN. Refer
to “Measurement Calibration” in the Reference Manual.

8 NO CALIBRATION CURRENTLY IN PROGRESS

RE! ENCE: softkey is not valid unless a calibration was already in progress.
Start a new calibration. Refer to “Measurement Calibration” in the Reference Manual.

9 CALIBRATION ABORTED

The calibration in progress was terminated due to change of the active channel or stimulus
parameters.

.10 DC CALIBRATION ABORTED

Pressing the ABOR CAL softkey causes the analyzer to abort the DC detector linearity

calibration in progress.

11 NOT VALID FOR PRESENT TEST SET

The calibration requested is inconsistent with the test set present. This message occurs in the
following situations:

m A full 2-port calibration is requested with a test set other than an S-parameter test set.
® A one-path 2-port calibration is requested with an S-parameter test set (this procedure is
typically used with a transmission/reflection test set).

12 EXCEEDED 7 STANDARDS PER CLASS

A maximum of seven standards can be defined for any class. Refer to “Measurement
Calibration” in the Reference Manual.
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13 CURRENT PARAMETER NOT IN CAL SET

HP-IB only. Correction is aot valid for the selected measurement parameter. Refer to
“Measurement Calibration” in the Reference Manual.

14 BACKUP DATA LOST

Data check-sum error on the battery backup memory has occurred. The battery is recharged
for approximately 10 minutes after power was turned ON.

20 PRINT ABORTED

Pressing the (_30_ __

21 PLOT ABORTED

Pressing the ¢

59 PRINTER:ot on, not connect, wrong address

The printer does not respond to control. Verify power to the plotter, and check the HP-IB
connection between the analyzer and the printer. Ensure that the printer address recognized
by the analyzer matches the HP-IB address set on the printer itself. Refer to “Instrument
State Function Block” in the Reference Manual for instruction on setting peripheral addresses.
n3  PLOTTER:ot on, not connect, wrong address

The plotter does not respond to control. Verify power to the plotter, and check the HP-IB
connection between the analyzer and the plotter. Ensure that the plotter address recognized
by the analyzer matches the HP-IB address set on the plotter itself. Refer to “Instrument
State Function Block” in the Reference Manual for instruction on setting peripheral addresses.

24 PRINT/PLOT IN PROGRESS, ABORT WITH COPY ABORT

If a print or plot is in progress and a second print or plot is atterupted, this message is
displayed and the second attempt is ignored. To abort a print or plot in progress, press

25 PLOTTER NOT READY-PINCH WHEELS UP

If user attempts to plot when the plotter’s pinch wheels are up, this message is displayed.

30 NO VALID MEMORY TRACE

If a memory trace is to be digplayed or otherwise used, a data trace must first be stored to
memory. Refer to “Response Fanction Block” in the Reference Manual.

31 NOT AVAILABLE FOR THIS FORMAT

The D&M SCA

DEM: SCALE - softkey is not valid when the format is either LOG MAG &
PHASE, or LOG :

MAG & DELAY.
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32 FORMAT TYPE IS NOT SMITH

The conjugate matching function is only valid in the Smith chart format.

40 TOO MUCH DATA

The amount of data to be sent to the analyzer is greater than that expected.

41 NOT ENCUGH DATA

HP-IB only. The amount of data sent to the analyzer is less than that expected.

50 TOCO MANY SEGMENTS

The maximum number of segments for the limit line table is 18. Refer to “Instrument State
Function Block” in the Reference Manual. :

57 LIF-DOS copy not allowed

If the user tries to copy a file between the RAM disk and the flexible disk when the format of
the RAM disk is different from the format of the flexible disk, this message is displayed.

61 CAN’T CHANGE- ANOTHER CONTROLLER ON BUS

The analyzer cannot assume the mode of system controller until the active controller is
remaved from the bus or relinquishes the bus.

62 FORMAT NOT VALID FOR MEASUREMENT

The conversion function except the 1/S mode is not valid for the Smith, Inverse Smith, and
SWR formats.

67 LIST TABLE EMPTY CGR INSUFFICIENT TABLE

The frequency list is empty. To implement the list frequency mode, add segments to the list
table. Refer to “Stimulus Function Block” in the Reference Manual.

68 TOO MANY SEGMENTS OR POINTS

Frequency list mode is limited to 31 segments or 801 points. Refer to “Stimulus Function
Block?” in the Reference Manual for more information. ’

77 NO DATA TRACE

The is selected while the data trace is not displayed.

78 NO MEMORY TRACE
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79 NO MARKER DELTA - SPAN NOT SET

The M.&.RKER -:—-SPAN softkey requires that delta marker mode be turned oN, with at least
two markers displayed. Refer to “Using Markers” in the Reference Manual.

80 NO MARKER DELTA - RANGE NOT SET

The SEARCHRNG STDRE softkey requires that delta marker mode be turned ON, with at least
two markers displayed. Refer to “Using Markers” in the Reference Manual.

81 LOCAL MAX NOT FOUND

The maximum peak whose sharpness is defined by the peak define function cannot be found.

g2 LOCAL MIN NOT FOUND

The minimum peak whose sharpaess is defined by the peak define function cannot be found.

g3 NO MARKER DELTA - PEAK DEF NOT SET

______ PEA}EDEF softkey requires that delta marker mode be turned oN, with at

The T-UX + PEAK DE:
Jeast two markers displayed. Refer to “Using Markers” in the Reference Manual.

94 OVERLOAD ON INPUT B,POWER REDUCED
g5 OVERLCAD ON INPUT A, POWER REDUCED

96 OVERLOAD ON INPUT R,POWER REDUCED

When the power level at one of the three receiver inputs exceeds a certain level greater than
the maximum input level, the RF output power level is automatically reduced to minimum
and the annotation “P|” appears in the left margin of the display. Refer to “Stimulus
Function Block” in the Reference Manual.

g7 DC OVERLOAD ON INPUTB
98 DC OVERLOAD ON INPUT A

39 DC OVERLOAD ON INPUT R

The DC voltage at one of the three receiver inputs approach the DC voltage damage level.
Refer to “Instrument Specifications” in the General Information section for DC damage level

information.
103 SAVE ERROCR

A serious error, for example physica.lly damaged disk surface, is detected on saving a file.

104 RECALL ERROR: INSTR STATE PRESET

A serious error, for example corrupted data, is detected on recalling a file, and this forced the
analyzer to be PRESET.
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105 INVALID FILE NAME

HP-IB only. The file name for the RECALL, PURGE, or RE-SAVE function must have an
“_47,“.D7, or “_S" extension. Refer to “Saving and Recalling Instrument States and Data” in

the Reference Manual for more information.

106 NO LEGAL FILES ON DISK

There are no files on the disk with extensions, “_A", “_D", or “_S”. Refer to “Saving and
Recalling Instrument States and Data” in the Reference Manual for more information.

107 CAN'T SAVE GRAPHICS WHEN COPY IN PROGRESS

If user attempts to save graphics when a print or plot is in progress, this error message is
displayed.

108 LIF-DOS COPY NOT ALLOWED

If the user tries to copy a file between the RAM disk and the flexible disk when the format of
the RAM disk is different from the format of the flexible disk, this message is displayed.

112 NO DATA TRACE DISPLAYED

is selected while the data trace is not displayed.

. is selected while the memory trace is not displayed.

117 NO VALID Rch ABS MAG CORRECTION CONSTANTS

Severe error. Contact your nearest Hewlett-Packard office.

118 NO VALID Ach ABS MAG CORRECTION CONSTANTS

Severe error, Contact your nearest Hewlett-Packard office.

119 NO VALID Bch ABS MAG CORRECTION CONSTANTS

Severe error, Contact your nearest Hewlett-Packard office.

120 NO VALID RATIO A/R CORRECTION CONSTANTS

Severe error. Contact your nearest Hewlett-Packard office.

121  NO VALID RATIO B/R CORRECTION CONSTANTS

Severe error. Contact your nearest Hewlett-Packard office.

122 NO VALID RATIO A/B CORRECTION CONSTANTS

Severe error, Contact your nearest Hewlett-Packard office.
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123 NO VALID DC FULL SCALE CORRECTIGN CONSTANTS

Severe error. Contact your nearest Hewlett-Packard office.

124 NO VALID HF PWR LIN CORRECTION CONSTANTS

Severe error. Contact your nearest Hewlett-Packard office.

125 NO VALID LF PWR LIN CORRECTION CONSTANTS

Severe error. Contact your nearest Hewlett-Packard office.

126 NO VALID FN PRETUNE CORRECTION CONSTANTS
Severe error. Contact your nearest Hewlett-Packard office.

127 NO VALID STEP 0SC CORRECTION CONSTANTS

Severe error. Contact your nearest Hewlett-Packard office.

137 CONTINUOUS SWITCHING NOT ALLOWED

The current measurement requires the S-parameter test set to switch automatically between
forward and reverse measurements (driving test port 1 and, then test port 2). Refer to
4Qtimulus Function Block” in the Reference Manual.

142 Al ROM TEST FAILED

Severe error. Contact your nearest Hewlett-Packard office.

143 DRAM TEST FAILED

Severe error. Contact your nearest Hewlett-Packard office.

144 BACKUP RAM TEST FAILED

Severe error. Contact your nearest Hewlett-Packard office.

145 EEPROM TEST FAILED

Severe error. Contact your nearest Hewlett-Packard office.

146 RATE TIMER TEST FAILED

Severe error. Contact your nearest Hewlett-Packard office.

147 INTR TIMER TEST FAILED

Severe error. Contact your nearest Hewlett-Packard office.

148 FPC TEST FAILED

Severe error. Contact your nearest Hewlett-Packard office.
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149 REALTIME CLOCK TEST FAILED

Severe error. Contact your nearest Hewlett-Packard office.

150 A1 CPU EXT BUS TEST FAILED

Severe error. Contact your nearest Hewlett-Packard office.

151 GSP I/F TEST FAILED

Severe error. Contact your nearest Hewlett-Packard office.

152  VRAM TEST FAILED

Severe error. Contact your nearest Hewlett-Packard office.

153 KEY CHIP TEST FAILED

Severe error. Contact your nearest Hewlett-Packard office.

154 FDC CHIP TEST FAILED

Severe error. Contact your nearest Hewlett-Packard office.

155 HPIB CHIP TEST FAILED

Severe error. Contact your nearest Hewlett-Packard office.

156 —15V OUT OF SPEC

Severe error. Contact your nearest Hewlett-Packard office.

157 ~—12.6V OUT OF SPEC

Severe error. Contact your nearest Hewlett-Packard office.

158 <18V QUT OF SPEC

Severe error. Contact your nearest Hewlett-Packard office.

159 FAN POWER OUT OF SPEC

Severe error. Contact your nearest Hewlett-Packard office.

160 +12V OUT OF SPEC

Severe error. Contact your nearest Hewlett-Packard office.

161 +15V(A) OUT OF SPEC

Severe error. Contact your nearest Hewlett-Packard office.
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162 422V OUT OF SPEC

Severe error. Contact your nearest Hewlett-Packard office.

163 465V OUT OF SPEC

Severe error. Contact your nearest Hewlett-Packard office.

164 Rch +5V(D)/2 OUT OF SPEC

Severe error. Contact your nearest Hewlett-Packard office.

165 Rch A/D REF VOLTAGE OUT OF SPEC

Severe error. Contact your nearest Hewlett-Packard office.

166 Ach +5V(A)/2 OUT OF SPEC

Severe error. Contact your nearest Hewlett-Packard office.

167 Ach A/D REF VOLTAGE OUT OF SPEC

Severe error. Contact your nearest Hewlett-Packard office.

168 Bch ~5.2V(A)/2 OUT OF SPEC

Severe error. Contact your nearest Hewlett-Packard office.

169 Beh A/D REF VOLTAGE OUT OF SPEC

Severe error. Contact your nearest Hewlett-Packard office.

170 Rch RECEIVER FUNCTIONALLY POOR

Severe error. Contact your nearest Hewlett-Packard office.

171  Ach RECEIVER FUNCTIONALLY POOR

Severe error. Contact your nearest Hewlett-Packard office.

172 Bech RECEIVER FUNCTIONALLY POOR

Severe error. Contact your nearest Hewlett-Packard office.

173 Rch A/D LINEARITY POOR

Severe error. Contact your nearest Hewlett-Packard office.

174 Ach A/D LINEARITY POOR.

Severe error. Contact your nearest Hewlett-Packard office.
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175 Bceh A/D LINEARITY POOR

Severe error. Contact your nearest Hewlett-Packard office.

soafiessaly

176 SOURCE ATTENUATOR OUT OF SPEC

Severe error. Contact your nearest Hewlett-Packard office.

177 Ach/Rch IF GAIN OUT GOF SPEC

Severe error. Contact your nearest Hewlett- Packard office.

178 Bch/Rch IF GAIN OUT OF SPEC

Severe error. Contact your nearest Hewlett-Packard office.

179 MIXER LINEARITY POOR

Severe error. Contact your nearest Hewlett-Packard office.

180 VCO MISADJUSTED, RETRY THIS TEST

Severe error. Contact your nearest Hewlett-Packard office.

181 POOR PRETUNE TRACKING

Severe error. Contact your nearest Hewlett-Packard office.

182 FN PRETUNE-DAC/MONITOR FAILURE

Severe error. Contact your nearest Hewlett-Packard office.

183 EEPROM WRITE FAILED

Severe error. Contact your nearest Hewlett-Packard office.

184 STEP OSC TEST FAILED

Severe error. Contact your nearest Hewlett- Packard office.

185 RF AMP FLATNESS TEST FAILED

Severe error. Contact your nearest Hewlett-Packard office.

186 POWER LINEARITY TEST FAILED

Severe error. Contact your nearest Hewlett-Packard ofice.

187 1st LOCAL MIXER LOCAL PORT ALC TEST FAILED

Severe error. Contact your nearest Hewlett-Packard office.
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188 RF MIXER LOCAL PORT ALC TEST FAILED

Severe error. Contact your nearest Hewlett-Packard office.

189 RF POWER LEVEL ALC(LF) TEST FAILED

Severe error. Contact your nearest Hewlett-Packard office.

190 RF POWER LEVEL ALC(HF) TEST FAILED

Severe error. Contact your nearest Hewlett-Packard office.

161 1st LOCAL AMP TEST FAILED

Severe error. Contact your nearest Hewlett-Packard office.

192 FN FREQ TEST FAILED

Severe error. Contact your nearest Hewlett-Packard office.

193 1st IF OFFSET OSC TEST FAILED

Severe error. Contact your nearest Hewlett-Packard office.

194 RF OSC TEST FAILED

Severe error. Contact your nearest Hewlett-Packard office.

—~440 Query UNTERMINATED after indefinite response

The query which requests arbitrary data response (*IDN? and *0PT? queries) was sent
before usual queries in a program message. (for example, FREQ? ; *IDN? was expected, but
«IDN? ; FREQ? is received.)

—430 Query DEADLOCKED

Input buffer and output buffer are full; cannot continue.

~420 Query UNTERMINATED

Addressed to talk, incomplete program message received.

~-410 Query INTERRUPTED
Query is followed by DAB or GET before the response was completed.

~400 Query error

Query is improper.

-350 Too many errors

Too many errors occurred in HP-IB commands.
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—258 MEDIA PROTECTED

A legal program command could not be executed because the media was protected; for
example, the disk was write-protected.

~2587 FILE NAME ERROR

A legal program command could not be executed because the file name on the device media
was in error; for example, an attempt was made to copy to a duplicate file name.

~256 FILE NAME NOT'FOUND

A legal program command could not be executed because the file name on the device media
was not found; for example, an attempt was made to read or copy a nonexistent file,

~255 DIRECTORY FULL

A legal program command could not be executed because the media directory was full.

—-254 MEDIA FULL

A legal program command could not be executed because the media was full.

—253 CORRUPT MEDIA

A legal program command could not be executed because of corrupt media; for example, a
bad disk or wrong format.

-252 MISSING MEDIA

A legal program command could not be executed because of a missing media; for example, no
disk. '

—-251 MISSING MASS STORAGE

A legal program command could not be executed because of missing mass storage; for
example, attempt to access an external disk drive by using Instrument BASIC.

~250 MASS STORAGE ERROR

A mass storage error occurred. This error message is used when the device cannot detect the
more specific errors described for errors 251 trough —~259.

—~223  Too much data

Either there is too much binary data to send to the analyzer when the data transfer format is
FORM 2, FORM 3 or FORM 5, or the amount of data is greater than the number of points.

—-222 -Data out of range

Numerical parameter of HP-IB command is out of the range defined.
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~168 Block data not allowed

Block data is not allowed.

~161 Invalid block data

Invalid block data was received (for example, END received before length satisfied).
—16¢  Block data error

Block data is improper.

—158  Siring data not allowed

String data is not allowed.

~151  Invalid string data

Invalid string data was teceived (for exampie, END received before close quote}.
150  String data error

String data is improper.

_148 Character data not allowed

Character data not allowed for this operation.

—144  Character data too long

Character data is too long (maximum length is 12 characters).

141 Invalid character data

Bad character data or unrecognized character data was received.

-~138  Suffix not allowed

A suffix is not allowed for this operation.

—131 Invalid suffix

Units are unrecognized, or the units are not appropriate.

~128 Numeric data not allowed

Numerical data not allowed for this operation.

~124  Too many digits

Nurnerical data length was too long (more than 255 digits received).
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—123  Numeric overflow

Numerical data value was too large (exponent magnitude > 32,000).

—121 Invalid character in number
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Invalid character in numeric data.

~1313 Undefined header

Undefined header or an unrecognized command was received (operation not allowed).

—112 Program mnemonic too long

Program mnemonic is too long (maximum length is 12 characters).

—109 Missing parameter

A command with an improper number of parameters was received.

~108 Parameter not allowed

Too many parameters for the command received.

~105 GET not allowed

GET is not allowed inside a program message.

~104 Data type error

Improper data type used (for example, string data was expected, but numeric data was
Teceived).

—103  Invalid separator

The message unit separator (for example, “;7, “,”) is improper.
3 s P

~102  Syntax error

Unrecognized command or data type was received.

~101  Invalid character

Invalid character was received.
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REGIONAL SALES AND SUPPORT OFFICES

Forinformation relating to Sales or Support of Hewlett-Packard products first contact your local Hewlett-Packard office
listed in the while pages of your telephone directory. If none is listed locally, contact one of the addresses lisicd below to
oblain the address or phone number of the Hewlett-Packard Sales or Support office nearest you.

ASIA

Hewlert-Packard Asia Ltd.
47/F, 26 Harbour Road,
Wanchai, HONG KONG
(G.P.O. Box 863, Hong Kong
Tel: (852)5-8330833

Telex: 76793 HPA HX
Cable HPASIAL TD

AUSTRALASIA

Hewlett-packard Australia Ltd.
31-41 Joseph Street
BLACKBURN, Victoria 3130
Australia

Tel: (61)895-2805

Telex: 31-024

Cable: HEWPARD Melbourne

CANADA

Hewictt-Packard (Canada) Ltd.
6877 Goreway Drive
MISSISSAUGA, Ontario L4V 1M8
Tel: (416)678-9430

Telex: 069-8644

JAPAN

Yokogawa-Hewlctt-Packard Lid,
29-21 Takaido-Higashi, 3 Chome
Suginami-ku TOKYO 168

Tel: 03(331)6111

Telex: 232-2024 YHPTOK

MEDITERRANEAN AND
MIDDLE EAST

Hewlett-Packard S.A.
Mediterranesn and Middle East
Operations

Atrina Centre .

32 Kifissias Avenue
Paradissos-Amarousion, ATHENS
Greece

Tel: {30)682 88 11

Telex: 21-6388 HPAT GR

Cable: HEWPACKSA Athens

May, 1990
P/N 04284-80008

BENELUX & SCANDINAVIA

Hewlett-Packard S_A.
Ullenstede 473

P.O. Box 999

NL-1183 AG AMSTELVEEN
The Netherlands

Tel: (31)20/43 77 71

Telex: 18 919 hpner nl

SOUTH & EAST EUROPE,
AFRICA

Hewlctt-Packard S.A.

7 rue du Bois-du-Lan

CH-1217 MEYRIN 2, Geneva
Switzerland

Tel (41)22/83 12 12

Telex: 27835 hmea

Cable: HEWPACKSA Geneva

FRANCE

Hewlett-Packard France

Parc d’activites du Bois Briard
2, avenue du Lac

91040 EVRY Cedex

Tel 16/0778383

Telex: 6923 15F

GERMAN FEDERAL
REPUBLIC

Hewlett-Packard GmbH
Hewlctt-Packard-Sirasse
Postfach 1641

D-6380 BAD HOMBURG
West Germany

Tel: 06172/400-0

Telex: 410 844 hpbhg

ITALY

Hewlett-Packard Ttaliana S.p.A.
Via G. Di Vittorio 9 .

1-20063 CERNUSCO SUL
NAVIGLIO

(Milano)

Tel: 02/92 36-91

Telex: 334632

UNITED KINGDOM

Hewlctt-Packard Lid.
King Street Lane
Winnersh, WOKINGHAM
Berkshire RG11 SAR

Tel: 734/78/ 47 74

Telex: 847178

FASTERN USA

Hewlctt-Packard Co.

4 Choke Cherry Road
ROCKVILLE, MD 20850
TEL: {301)670-4300

MIDWESTERN USA

Hewlctt-Packard Co.

5201 Tollview Drive

ROLLING MEADOWS, 1L 6008
Tel: {312)255-9800

SOUTHERN USA

Hewlett-Packard Co.
2000 South Park Place
P.O. Box 105005
ATLANTA, GA 30348
Tel: (404)955-1500

WESTERN USA

Hewlett-Packard Co.

5161 Lankershim Blvd.

P.O. Box 3919

NO. HOLLYWQOD, CA 91609
Tel: (818)506-3700

OTHER INTERNATIONAL
AREAS

Hewlett-Packard Co.
Intercontincatal Headquarters
34685 Deer Creck Road

PALO ALTO, CA 94304

Tel: (415)857-1501

Telex: 034-8300

Cable: HEWPACK










[ oicicano

Hewlett-Packard

Reorder No. or
Manual Part No. Part No.
08751-80013 08751-80013
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