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Typeface Conventions

Bold Baldface type is used when a term is defined. For example: icons are
symibols,

Italics Italic type is used for emphasis and for titles of manuals and other
publications,

{talic type is also used for keyboard entries when a name or a variable
must be typed in place of the words in italics, For example: copy
Jilename means to type the word copy, to type a space, and then to
type the name of a file such as filel.

Computer Computer font is used for on-screen prompts and messages,
Labeled keys on the instrument front panel are enclosed in ().

SOFTEEYS Softkeys located to the right of the CRT are enclosed in
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Introduction

About This Manual

This manual provides a reference for the Hewlett-Packard Interface Bus (HP-IB) commands
used to control the HP 4286A RF L.CR Meter (I.CR meter). These commands are implemented in
the LCR meter and can be used by an external controller or the HP Instrument BASIC (option

1C2).
The following is a brief description of each chapter and appendix:

m Chapter 1 provides an introduction to using HP-IB commands. If you are not familiar with
HP-IB command syntax, start with this chapter.

m Chapter 3 explains ail the HP-IB cornmand functions and their syntax.

= Chapter 4 explains the status reporting system,

m Appendix A shows manual backdate.

m Appendix B shows sample programs.

m Error Messages lists all error messages with an explanation for each error.

References s You should become familiar with the operation of the LCR meter before you
1 attempt to control it using HP-IB commands. See the following documents
ﬁ that are better suited to this task:

User’s Guide (furnished to the LCR meter)
Function Reference (furnished to the LCR meter)

» This manual is not intended to teach the BASIC programming language or
techniques. It also does not discuss HP-1B theory.

For more information concerning BASIC, see the manuai set for the BASIC
version being used:

BASIC Programming Technigques
BASIC Language Reference

For more information concerning HP Instrument BASIC, see the following:

HP Instrument BASIC User Handbook (furnished to the LCR meter with
option 1C2)

HP Instrument BASIC User Handbook Supplement (furnished to the LCR
meter with option 1C2)

For more information concerning HP-1B operation, see the following:

BASIC Interfocing Techwiques
Tutorial Description of the Hewlett-Packard Interface Bus
Condensed Description of the Hewlett-Fackard Interface Bus

a The LCR meter conforms to the Standard Commands for Programmable
Instruments (SCPI). For more information concerning SCPI, see the following:

Beginner's Guide to SCPI.
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3rd Edition

HP-IB Commands

The LCR meter is equipped with the Hewlett-Packard Interface Bus (HP-IB) remote
programming digital interface. The HP-IB is Hewlett-Packard’s hardware, software,
documentation, and support for the IEEE 488.1, IEC-625, IEEE 488.2, and JIS-C19801
worldwide standards for interfacing instruments.

The HP-IB commands implemented in the HP 4286A are divided into the following three
categories: common commands, instrument control commands, and simple commands.

The HP 4286A°s HP-IB commands conform to the Standard Commands for Programmable
Instruments {(SCPI). SCPI is the new instrument command language for controlling instruments
that goes beyond IEEE 488.2 to address a variety of instrument functions in a standard
manner.

Common Commands

Common commands are defined by the IEEE 488.2 standard. All common commands begin
with an asterisk ().
For example,

*CLS

Instrument Control Commands

Instrument control commands are defined by SCPI, and include all measurement functions
and some general purpose functions. Instrument control commands consist of subsystems.
Each subsystem is a set of commands that roughly corresponds to a functional block inside the
instrument.

Instrument control commands have a hierarchical structure, called a command tree, that
consists of several nodes separated by colons.

For example,
CALCulate:EVALuate:BAND:FULL

Simple Commands

Simple commands are LCR meter-specific commands that conform to IEEE 488.2. Each simple
command controls some measurement function that is normally programmed by sending
multiple instrument control commands. To reduce the number of program lines and make the
program simpler, these functions can also be executed by using a simple command instead of
the multiple instrument control commands.

Note All HP-IB commands implemented the LCR meter are listed in Chapter 2.
i

v
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Program Message Syntax

This section explains the construction of program messages. A program raessage is the
message that you send from a computer to an instrument. Program messages consist of
commands combined with appropriate punctuation and program message terminators.

Command Abbreviations

& Many instrument control commands have a long and a short form. The short form is obtained
by deleting the lower case letters. The LCR meter accepts both forms.

For example, the short form of :INITiate is :INIT and the long form of it is :INITIATE.
(The LCR meter does not accept anything in between, such as :INITIA.)

= Some commands have a numerical suffix. The numerical suffix can be omitted, and the LCR
meter recognizes that a numerical suffix of 1 is implied in this command.

For example in DISPlay :CMAP:C0Lor{1-14}, the numerical suffix is {1-14}. If you send
DISP:CMAP:COL, it is recognized as DISP:CMAP:COL1 (the 1 is implied).

Upper and Lower Cases

Letter cases (upper and lower) are ignored.

Program Message Terminator

A program message must end with the program message terminators.

END
<white I
< ML =
space> { ) END

Figure 1-1. Program Message Terminators

<"END> means that End of Identify (EQI) is asserted on the HP-IB interface at the same time
the preceding data byte is sent.

The HP BASIC DUTPUT statement automatically sends program message terminators after the
last data byte.
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Multiple Messages

To send more than one command in the same message, you must separate them with a
semicolon(;):

SENS:FREQ:STAR 100MAHZ;STOP 1GHZ

For more information, see “Command Tree and Compound Header Usage”, later in this chapter.

Query and Response Message Syntax

All commands can be queried except the commands described as “no query” in the command
reference. To send a query message, add 7 after the last command mnemonic,

SENS:FREQ :STAR?

A query response indicates the current setting of the LCR meter. A response message may
contain both commas and semicolons as separators. When a single query command returns
multiple values, a comma is used to separate each data item. When multiple queries are sent
in the same message, the group of data items corresponding to each query are separated by
a semicolon. For example, the fictitious query QUERY17;QUERY27 might return a response
message of:

<datal>,<datal>;<datal2>,<data2>

After the message, <New Line><"END> is always sent as a response message terminator,

Parameters

There must be a <white space>* between the last command mnemonic (SOUR:FREQ, in the
example below) and the first parameter (100MAHZ, in the example below).

SOUR:FREQ 100MAHZ

If you send more than one parameter with a single command, each parameter must be
separated by a comma.

DATA AOFF.,2

Each command reference contains information about the parameters available for the
individual commands. There are parameters that are spelled out (for example OFF, ON, “TR1")
or parameters shown as a word enclosed in < >, that represents some value.

* <white space> is a white space character (ASCI-encoded byte in the range of 00-09, 0B-20
(0-9, 11-82 decimal) } or a series of the white space characters.

Variable Types

The variable parameters used in HP-IB commands are of three types: <numeric>, <string>,
and <block>.

¥ <Rumeric> represents numeric parameters as follows:

100 integer

100.0 fixed decimal point
1.0E6 floating decimal point
100. fractional digits optional

-~1.23, +235 leading signs allowed
—7.8%e-01 use either E or e in exponentials
.5 digits to the left of the decimal point are optional

1-4  Introduction
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The LCR meter accepts <numeric> parameters in various formats and responds to a
particular query in a predefined and fixed format.*

The LCR meter setting programmed with a numeric parameter can assume z finite number
of values, so the LCR meter automatically rounds off the parameter. For example, if you
specified the OSC level as 501MV, it would be rounded off to S500MV.

* The <numeric> whose absohute value js less than 1000000 is returned in the fixed decimal point format (If

the value is integer, the return format is integer).
The <numeric> whose absolute value is, or more than 1000000 is returned in the floating decimal point

format.

o Suffix

When a command has a specified suffix, the suffix multiplier and suffix units can be used
with parameters as follows (the suffix multiplier must be used with the suffix unit):

Parameter Suffix Unit Available Multipliers
Frequency HZ (Hz) G . G (giga; x 10°)
Power DBM (dBm) MA ;M (mega; x 10°)
Voltage v (Volt) K k(kilo; x 10°)
Current, A {Ampere) M s m( n}ﬂh; x 10 j)
U : ¢ ( micro; x 1078
Impedance? OHM () N . n ( nano: x 10™%)
Admittance? SIE (Siemens) P . p ( pico; x 10712)
Inductance H (henry) F : f (femto; x 10715)
Capacitance F (farad)
Time S (second)
Phase DEG {*; default),
RAD (radian)
distance M {meter)

1 Resistance and reactance are the same
7 Conductance or susceptance are the same

The suffix is optional and can be omitted. If you omit it, the LCR meter assumes that the
default suffix is sent.

m <string> is a string parameter that contains ASCII characters. A string must begin with a
double quote (ASCII 34 decimal) and end with a double quotation mark. You can include the
quotation mark as part of the string by typing it twice without any characters in between
the quotation marks. Or, you can avoid typing the quotation marks twice by using a single
quotation mark (ASCIT 39 decimal).

Example of «<string> TITLE,

QUTPUT @Meter;"DISP:TEXT1O *TITLE" using single quote
QUTPUT @Meter;"DISP:TEXT10 "“TITLE"""  wusing double quote

The quote to mark the beginning and end of the string is called the delimiter. The query
response is the string with double quote delimiters.

m <block> is typically used to transfer large quantities of related data in binary format.
<block> can be sent as the definite length blocks.

General form of block parameters:

#<num_digits><num_bytes><data bytes>
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The single decimal digit* <num_digits> specifies how many digits are contained in
<num_bytes>. The decimal number <num_bytes> specifies how many data bytes will follow
in <data bytes>.

Example of <block> 1234567890
OUTPUT @Meter;"#2101234567820"

{2 means two digits follow, 10 means ten bytes follow.)

* Digit is an ASCH-enceded byte in the range of 30-39 (48-57 decimal).

Command Tree and Compound Header Usage

Figure 1-2 presents the instrument control command structure. The top of the command tree is
called the root.  To reach the low-level nodes, you must specify a particular path (like a DOS
file directory path). Some of the notable aspects of this organization are:

1. The paths through the tree are not all the same length.
2. The number of sub-nodes under a node is not constant.
3. Node names are reused.

After Power ON or after presetting, the current path is set to the root. The path settings are
changed as follows:

Program Message A program message terminator (see page 1-4) sets the current path to
Terminator the root.
Colon () When a colon is placed between two command nodes, the colon moves

the current path down one level on the command-tree. When the
colon is the first character of a header, it specifies that the following
command node is a root-level command.

Semticolon (;) A semicolon separates two commands in the same message without
changing the current path,

Common command Common commands, such as *RST, are not part of the command tree.
The parser interprets them in the same way, whatever the current
path setting, and they have no effect on the current path.

Simple Command Simple commands are root-level commands and they have no
sub-node. The current path must be root, before and after the simple
command is parsed.

Figure 1-Z shows examples of how to use the colon and semicolon to navigate efficiently
through the command tree.

1-6 Introduction
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root)
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NOTE: <PMT> indicates a program message termionator.

B<PMT>
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Figure 1-2. Command Tree and Compound Header Usage

® sets the current path to the root.
© moves the current path down one level.
@ does not change the current path.

(1) The leading colon before BB put the parser at the root.

(2} This example works the same as example (1). A leading colon before BB is unnecessary
because BB starts the parser at the root.

{8) The entire path is not given before FF, GG, and HH.

(4) 00 26 and NN:SS 187 are assumed to be prefixed by the implied prefix of the immediately
previous command, :CC:KK.

{5) The processing of common commands is unaffected by any previous compound
commands. Aiso, the insertion of the common command does not affect the current path.
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SCPI Conformance Informatio

This chapter provides information about SCPI conformance. It also provides a list of all the
HP-IB commands implemented in the LCR meter.

SCP1 Version
The HP 4286A conforms to the SCPI 1993 standard.
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SOUBULGIIOD 14082

HP-IB Commands Compatible to SCPI

Conventions Definition
< > Words or characters enclosed in < > brackets are used to symbolize a variable parameter.
il Words enclesed in the [ ] brackets can be omitted.
{} Several codes are enclosed in the { } brackets and one of these codes can be selected.

For example, {OFF|ON|0|1} means OFF, ON, 0, or 1. {1-4} means 1, 2, 3, or 4.

Upper case characters represent the command that must appear exactly as shown with no embedded
spaces. Lower case characters can be omitted.

The following two tables list the SPCl-compatible commands implemented in the HP 4286A.
Table 2-1 lists the IEEE 488.2 common commands. Table 2-2 lists the instrument control

commands.

Table 2-1. IEEE 488.2 Common Commands

*CLS *RS8T

*ESE < numeric> *SRE <pumeric>
*ESR? *STH?

*IDN? «TRG

«OPC «TST?

*OPT *WAI

«*PUB <numeric>

SCPl Conformance Information 2.1



Table 2-2, Instrument Coxtrol Commands

3rd Edition

COMMAND

PARAMETER

NOTES

ABORt

[CALCulate Subsystem]
CAlCulate
:BEEPer
:CONDitien
[:STATe]
{COMParator
:CLEar
:CONTrot
SEGMent
{COUNt
:CLEar
:[:STATe]
:OFFSet
{OFFSet
BAVE
:SEGMent
:ADD
:DELete
:EDIT
LOWer
SAVE
:UPPer
‘SREJect
:LOWer
:STATe
:UPPer
:STATe
FORMat[1}]

‘FORMat2

LIMEt[1)2]

:CLEar

SAVE

:SEGMent
ADD
:CONTRol[:DATA]
DELete
EDIT
LOWer
BAVE
UPPer

:STATe

:RDC

:LIMIit
:STATe
:UPPer
JOWer

{OFFJON}0|1}

{PASS|FAIL}
{OFF|ON|0}1}

{OFFION]0|1}

{OFF|ON|0|1}
{OFFJONI|0[1}

{CPD|CPQICPG|CPRP|CSD|CSQ|CSRS|LPD|LPQILPGILPRP|LSD
|LSQILSRS|RX|GB|ZTD|%ZTR|YTDYTR}

{OFFION]0|1}

fno query]
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Table 2-2. Instrument Control Commands (continued)

COMMAND PARAMETER NOTES

IDATA Sybsystem]
DATA
:DATA
DEFne {OADMISIMP/LIMP },{DATA|DTR}
:DELete {CADMISIMPILIMP }
POINE?
LFA
:VALue?
:LRES{1)2}
£ DATAY?
:BCOU
:BIN
LFA{1{2}
LLIS{142}
LRES{1(2}
:RDC
RDCDT
‘RDCL
:SPAR

{DIAGnostic Subsystem]
BIAGnostic
:EREFerence [query only]
STATe? [query only]
?RE Visl()n‘? [query’ OIﬂyI
ANIT
:RESult? [query only]
:5ERVice
.TEST < numeric:> [ne query}

uoneWIOj|

Q
=
o
-
=
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[DISPlay Subsystem]

DISPlay
‘DATA
‘PARAmeter{1]2}
:MSD {1-10}
(ALL
(AUTO
‘FIX [ONIOFF}
DISPlay
[:WINDow]
:ALLocation {INSTrument|HIHB|BASic|BSTatus}
:BCGUnt
:STATe {ONIOFF}
TEXT{1-10}
[:DATA}
‘PAGE {UP|DOWN}
:STATe {ON|OFF|0j1}
TRACe{1}
STATe {OFF|ON|0i1}

SCPI Confermance lnformatien 2.3
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COMMAND PARAMETER NOTES
[FORMat Subsystem)
FORMat .
{:DATA] {ASCHIREAL, 32[REAL,64/PACKed, 32}
(ASCii; ASCII data format
REAL,32: IEEE 32-bit floating point format
REAL,64: IEEE 64-bit floating point format
PACKed,32: IEEE 32-bit fioating point format for DOS )
{HCOPy Subsystem}
HCOPy
ABORt [no guery]
:DEFault [no query]
:DEVice
:CMAP
:LANGuage {HPGL|PCL}
:SPEed f1i2}
[:IMMediate} [ro query]
ITEM
:ANNotation
:8TATe {OFFON[0|1}
MENU
:STATe {OFF|ON}OIL}
TDSTamp
:5TATe {OFF|ON{0}1}
:PAGE
:DIMensions
FULL [no query}
:QUADrant{1-4} [no guery}
:SCALe {1|FULL|UPPer|LOWer}
[INITiate Subsystem]
INITiate
:CONTinuous {OFF|ON|0[1}
[:iMMediate] [no query}
(AGAIn
ALL [no query}

2-& SCPI Conformance Infermation



3rd Edition

Table 2-2. Instrument Control Commands {continued)

COMMAND PARAMETER NOTES
[MMEMory Subsystem]
MMEMory
:ChiRectory {<string>] [no query]
COPY {<sl:r'mg(s)>,<string{m_s)>,<stxing(d)>,<string(mwd)>}1 ino query]
:CREate
:DRectory <string> o query]
:DELete <string(file_name)>{, <string{m})>] fro query)
:CAL
FNAMe
:EXTension{1}2} <string>
{1:graphics, 2:data)
INITiakize <string> {LIF{DOS} [no query]
LOAD
CAL
:BTATe <string(fle_name)>{, <string{im)>]
TRACe SEL, <stringf(file_name)>[, <string(m)>]
STORe
CAL
AUTO {ON|OFF}
:DINTerchange
:GRAPhics < string(file_name)>{, <string{m}>]
‘TRACe SEL,<stringlfile.name)>{, <string{m)>]
JTEM
‘TRACe
{CATzlog? [query only]
:DELete {CCO'DATA|DTR|MTR|RAW} [no queryl
:SELect {CCO{DATA |DTR|MTR{RAW} [no queryi
:STATe <string(file_name)>{, <string(m)>]
:TRACe SEL, <string{file_name)>{, <string{m)>]

1 (s) means the source file, and (d} means the destination file.

(m.5) means the source mass storage, and {m_d} means the destination mass storage.
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Table 2-2. Instrument Control Commands {continued)

COMMAND PARAMETER NOTES
[PROGram Subsystem] (Option 102 only)
PROGram ]
:CATzlog? [query only]
[:8ELected]
:DEFine <block>
:DELete
[:SELected} [no guery]
:ALL [no query]
EXECute <string> [no query]
‘MALLocate {<numeric> | DEFault}
‘NAME <string>
‘NUMBer <yar>, <numericl>, <numeric2>, ... <numeric n>
STATe {RUN|PAUSe|STOP|CONTinue}
:STRing <vars>, <stringl > <string2>, ... ,<string n>
WART
:EXPLicit
:DEFine “PROG”, <block>
:DELete “PROG™ [no query]
:EXECute “PROG", <string> {no query]
:MALLocate “PROG",{<numeric>|DEFault}
:NAME “PROG", <string>
‘NUMBer *PROG", <var>,<numericl>, <numeric2>, ... ,<numerc n>
:STATe “PROG", {RUNIPAUSe|STOP|{CONTinue)}
:5TRing “PROG", <var>,<stringl >, <string2>, ...  <string n>
TWAIT “PROG"
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Table 2-2. Instrument Control Commands (continued)

COMMAND PARAMETER NOTES
[SENSe Subsystemm]
SENSe
:CORRectionl
{CKIT {APC35|APCTIUDEFIned}
:LABel <string>
SAVE {no query]
:SFANdardl
¢ <numeric>
G <numerie>
‘STANdard2
L <numeric>
‘R <numeric>
:STANdard3
:F < pumeric>
:L < numeric>
Q <pumeric>
R <numeric>
:COLLect
[:ACQuire] {STANdard1|STANdard2|STANdard3|{STANdard4}
:FPOints {FIXed{USER}
:SAVE
EDELay
:STATe {OFFJON|0|1}
[-TIME] <TUmeric>
f:STATe}? [query only]
LOAD
TYPE {RL{LQF}
:CORRectionZ
{CKIT[1}
:LABel <string>
SAVE
:STANdard1
(C <numerien
G <numerie>
I:SELect] {LIST|LPARameter}
:STANdard?
L <numeric>
R <numeric>
[:SELect] {LIST|LPARameter}
:STANdard3
F <numeric>
L <numeric>
Q <numeric>
R <numeric>
[:SELect] {1IST|LPARameter}
:COLLect
{:ACQuire]
STANdard{1-7}
‘FPQints {F1Xed|USER}
SAVE
:OPEN {OFF|ON]0|1}
:SHORT {OFF]ON]|0{1}
LOAD {OFF|ON|0{1}

SCPI Conformance Information
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Table 2-2. Instrument Control Commands (continued)

3rd Edition

COMMAND

PARAMETER

NOTES

SENSe
LIST
:CLEar
:MODIFy
SEGMent{1-10}
FREQuency
:AVERage
:COUNt
:SAVE
:SEGMent
(ADD
:AVERage
COUNL
:DELete
:EDIT
‘FREQuency
QUIT
:SAVE
:RDC
{:5TATe}
SWEep
DWEL1{1|2}

<npumeric>

<numeric>

{ON|OFFI0]1}

<nuraeric>

fno query]

[no query]
[no query]
[no query}
[no query]

[ne query]
[no query}

[S0URee Subsystem]
SOURce
{CURRent
ELEVel]
i:IMMediate]
{:AMPLitude}
POWer
[:LEVel]
[:IMMediate]
[:AMPLitude]
:VOLTage
[:LEVel]
[:IMMediate]}
F:AMPLitude]

[STATus Subsystem]
STATus
AINSTrument
‘ENABle
[:EVENt]?
:OPERation
:CONDition?
:ENABIle
[:EVENt}?
:NTRansition
PTRansition
:PRESet
:QUEStionable
:CONDition?
‘ENABle
EVEN1]?

<nurmeric>

<numeric>

<npumeric>>
<numeric>

<numerie>

fquery only}
fguery only]

fquery ondy}

[no query]
fquery only]

fquery only]
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Table 2-2. Instrument Control Commands (continued)

COMMAND PARAMETER NOTES
{SYSTem Subsystem]
SYSTem
:BEEPer{1i2}
:STATe {OFFIONIO|1}
:COMMunicate
:GPIB
CONTroller
:ADDRess < numeric>
‘RDEVice{1]2}
:ADDRess <numeric>
:PARallel{}] o
[:RECeive] %)
DATA? [query only] —_ %
‘TRANsmit gv_. -
:DATA <numeric> g g)
‘PARalel2 o=
:MODE {0]112} -6*. 8
‘DATE <numeric>, <numeric>, < numeric> - g
:MODE {MDY{DMY?} 3
:ERRor? [query onlyl @
FIXTure {NONE|HP16181|HP16192{HP16193|HP 16453|HP 16454|UDEFined}
:DISTance <numeric>
‘LABel <string>
:SAVE fno query]
KEY < nureeric»
:KLOCk {OFF|ON|0I1}
‘PRESet no query]
TTIME <numericthour)>, <numeric{min}>, < numeric{sec)>
:VERSion? [query only]
[TRIGger Subsystem]
TRIGger
EVENt
:TYPE {POINt{SWEep}
:SLOPe {POSitivelNEGative}
:SOURCce {BUS|EXTernal|INTernaliMANual}

SCP1 Conformance Information 2.9
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Command Reference

This chapter provides a reference for the HP-IB commands of the LCR meter. Use this
information as a reference to the syntax requirements and general function of the individual

commands.

The chapter is organized as follows:
® Instrument control commands

® Common commands

® Simple commands

The instrument control commands, common commands, and simpie commands are listed in
alphabetical order. See the Function Reference for the details of each function. .
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Conventions and Definitions

The following conventions and definitions are used to describe the commands.

@ —» CALCulate Subsystem
The CALCulate subsystem controls postacquisition data processing as follows:
1. Controls the maker and equivatent ¢ircuit evaluation function (CALCulate:EVALuate).

2. Selects the measurement parameter (CALCulate: FORMat, CALCulate : FURMat :UNIT:ANGLe,
CALCulate:MATEL),

3. Controls the limit test function (CALCulate:LIMit).
4. Controls trace math function (CALCulate :MATH2).

@) ~» CALCulate:EVALuate Subsystem
This subsystem is used to set the marker and equivalent circuit evaluation Tenction.

Related Command DISPlayf:WINDow] :TRACe{i-17}:MARKer{1-8}

®-» :BAND:FULL[:STATe] {OFF|ON|0|1}

@ —p CALCulate EVALuste: BAND:FULLLSTATe]  {oFFloniohi)

@—-} " Sets the partial search of the marker search function ON or OFF. {PART SRCH ON off

under (G3E)
Perameter ] Degeription
OFFard Partlat search ON.
D er 1 Fartial search OFF,

Query Resporse is {011},

Section header
The HP-IB commands are divided into the following sections.

Sections which are top of the command tree (The sections are provided in alphabetical
order.)

Common commands section

Simple commands section

Lower level subsystem and its description

Describes a lower level subsystem. This subsystem contains functions that are grouped
together.

Command nodes and required parameter

Upper case bold characters represent the command that must appear exactly as shown
with no embedded spaces. Lower case bold characters can be omitted.

Words or characters enclosed in < > brackets are used to symbolize a parameter type.
Words enclosed in the [ ] brackets can be omitted.

Several codes are enclosed in the { } brackets and one of these codes can be selected,
For example, {OFF|ON|0i1} means OFF, ON, 0, or 1. {1-4} means 1, 2, 3, or 4.

For example, this command usage is:!
OQUTPUT @Hp4286;"CALC:EVAL:BAND:FULL ON"

@

Command spelled out from the root

®

Command description and parameter description

1 In this manual, example statements use @Hp4286 as the HP-IB address. Therefore, @p4286 must be assigned as the
LCR meter HP-IB address in a preceding program statement.
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ABORt

ABORE

Reset the trigger system and place all trigger sequences in the idle state. { SWEEP: HOLD under
(Trigger Mode);No query)

Related Command IRITiate:CONTinuous {OFFON|0}1}
IRITiate[:IMMediatel

Example To abort the measurement and hold the sweep immediately,

GUTPUT @Hp4286"INIT:CONT OFF"
QUTPUT @Hp4286"ABORt"
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CALCulate Subsystem

The CALCulate subsystem controls post acquisition data processing as follows:
1. Controls the BIN sort function (CALCulate:COMParator).

2. Selects the measurement parameter (CALCulate:FORMat).

3. Controls the limit test function (Calcculate:1imit{1|2}).

CALCulate:BEEPer:CONDition {PASS[FAIL}

CALCulate:BEEPer:CONDition {PASS|FAIL}

Sets comparator beeper. (BEEP PASS FAIL under (Test Setup))

Parameter I Description
PASS Beeps when comparator result passes. (PASS)
FATIL Beeps when comparator result fails. (FAIL)

Query response is {PASS|FAIL}.

Example QUTPUT @Hp4286;"CALC:BEEP:COND PASS"
OUTPUT @Hp4286;"CALC:BEEP ON"

OUTPUT @Hp4286;"CALC:BEEP:COND?"
ENTER @Hp4286;4.B

:BEEPer[:STATe] {ON|OFF}
CALCuiate: BEEPer:CONDition {PASS|FAIL }

Sets comparator beeper ON or OFF. (BEEP: OFF under (Test Setup))

CALCulate:COMParator Subsystem

This subsystem is used to set the comparator function, including its ON/OFF setting, limit mode
limit value, and segment configuration.

:CLEar

CALCulate:COMParater:CLEar

Clears all BIN counts. (EDIT BIN TABLE CLEAR LIST YES under (Test Senp); No query)

34 Command Reference



3rd Edition CALCulate:COMParator

:CONTrol:SEGMent <numeric>

CALCulate:COMParator:CONTrol:SEGMent < numeric>>

Set segment number,

Parameter l Range 1 Unit
<mumeric> I 1to 10 ]
Query Response is <numeric>.

Example OUTPUT @Hp4286;“CALC:COMP:CONT:SEGM 1¢

OUTPUT @Hp4286;"CALC:COMP: CONT: SEGM7Y
ENTER @Hp4286;4A

:COUNt:CLEar

CALCulate:COMParator: COUNt:CLEar

Set BIN counter to 0. (CLEAR BIN COUNT under (Testsenip);No Query)

Exampte QUTPUT @Hp4286;"CALC:COMP:COUN:CLE"

w
:COUNt[:STATe] {ON|OFF} o
CALCulate:COMParator: COUNL{:STATe} {ONIO}T‘F} g
)
Set BIN Count function ON or OFF. (BIN COURT on OFF under ) %
o)
Parameter l Description %
oN BIN Count ON §

OFF BIN Count OFF

Query response is {1|0}

Exampie OUTPUT QHp4286;"CALC:COMP:COUK ON"

OUTPUT @Hp4286;"CALC:COMP:COURT"
ENTER QHp4286;A
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36

:0FFSet {<numeric>}
CALCulate:COMParator:OFFSet {<numeric> }

Add or or subtract the offset value to/from amplitude of BIN sort. {AMPLITUDE OFESET
under (System))

Parameter I Range or Description I Unit
<numeric> I —1x10° to 1x10° i Y-axis unit
Query response is <numeric>

Example JUTPUT @Hp4286;"CALC:COMP:OQFFS O"

OUTPUT @Hp4286;"CALC:COMP:QFFS?"
ENTER @Hp4286;4

:SAVE

CALCulate:COMParator:SAVE

Completes editing the BIN table. (EDIT BIN SORT under (Test Sewp); No query)

:SEGMent <numeric>
CALCulate:COMParator:SEGMent < numeric>>

Specifies the BIN count to edit. (EDIT BIN SORT under (Test Setup))

Parameter I Description

CRUMETIC> Segment number, 1 to 9.
No parameter Current segment

Query Response is <numeric>.
Related Command CALCulate:COMParator:SEGMent :EDIT

Example To edit a segment,

JUTPUT QHp4286; "CALC:COMP:SEGM t¥
QUTPUT @Hp4286;"CALC:COMP:SEGM:EDIT"
OUTPUT @Hp4286;"CALC:COMP:SEGM:UPP 100%
QUTPUT @Hp4286;"CALC:COMP:SEGM:LOW 80"
QUTPUT @Hp4.286;"CALC:COMP:SEGM:SAVE"

Query,

OUTPUT @Hp4286;"CALC:COMP:SEGT"
ENTER @Hp4286;4

Commanrd Reference
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:SEGMent:ADD

CALCulate:COMParator:SEGMent: ADD

Adds a new count to the end of the BIN counts.. (EDIT BIN TABLE ADD under
(fetsetp); No query)

SEGMent:DELete

CALGCalate:COMParator:SEGMent:DELete

Deletes a BIN count. (EDIT BIN TABLE DELETE under (Test Setup); No query)

SEGMent:EDIT

CALCulate: COMParator:SEGMent:EDIT

Start editing the BIN count. (EDIT BIN TABLE EBIT under (Test Setup);No query)

Related Command CALCulate:COMParator:SEGMent

SEGMent:LOWer <numeric:> g
CALCulate:COMParator:SEGMent:LOWer  <{numeric> %
=3

Sets the lower limit value for the BIN count. (EDIT BRIN TABLE EBRIT LOWER LIMIT %
under (T Setap)) =
o

Parameter I Range I Unit %
<mumeric> I -1%10% to Ix10° l y-axis unit §

Query Response is <numeric>.

Example QUTPUT @Hp4286;"CALC:COMP:SEGM:LOW OV

DUTPUT @Hp4286;"CALC:COMP:SEGM:LOW?"
ENTER @Hp4286;4

:SEGMent:SAVE

CALCulate:COMParator:SEGMent:3AVE

Terminates defining BIN counts, (EDIT BIN TABLE DORE under (Test Setup}; No query)

Related Command CALCulate:COMParator : SEGMent
CALCulate:COMParator:SEGMent :EDIT
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:SEGMent:UPPer <numeric>
CALCulate:COMParator-SEGMent:; UPPer

Sets the upper limit value for a BIN count. (EDIT BIN TABLE EDIT UPPER LIMIT
under (Faxt Sstug))

Paremeter I Range l Unit
<numeric> ,w«lxlog to 1x10% I y-axis unit
Query Response is <numeric>.

Example OUTPUT @Hp4286;'"CALC:COMP:SEGM:UPP OV

OUTPUT QHp4286;"CALC:COMP:SEGM:UPP?¢
ENTER @Hp4286;4

:SREJect:STATe {OFF|ON|0(1}

CALCulate:COMParator:SREJect:STATe  {OFF|ON|o]1}

Sets the comparator secondary rejection parameter ON or OFF,

Parameter ‘ Description
UFF or & Secondary rejection parameter OFF
ON or i : Secondary rejection parameter ON

Query Response is {0}1}.

Example OUTPUT @Hp4286;"CALC:COMP:SREJ:STAT ON"

OUTPUT @Hp4286; “CALC:SREJ:STAT?"
ENTER QHp4286;4A

:SREJect:LOWer <numeric>
CALCulate:COMParator:SREJect: LOWer <numeric>

Sets the lower limit value for the secondary rejection parameter.
Parameter ! Range l Unit

<nuwmerics [ I y-axis unit
Query Response is <numeric>.

Example OUTPUT @Hp4286;"CALC:COMP:SREJ:LOW 0"

OUTPUT QHp4286;"CALC:COMP: SREJ:LOW?"
ENTER @Hp4286;4
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:SREJect:UPPer <numeric>
CALCulate:COMParator:SREJect:UPPer < numeric>>

Sets the upper limit value for the secondary rejection parameter.

Parameter ! Range i Unit
<numeric> | | y-axis unit
Query Response is <numeric>.

Example QUTPUT @Hp4286;"CALC:COMP:SREJ:UPP 10%

OUTPUT @Hp4286;"CALC:COMP:SREJ:UPP?"
ENTER 0Hp4286;4

:SREJect:LOWer <numeric>>
CALCulate:COMParator:SREJect:LOWer < numeric>

Set lower limit of the secondary parameter of the comparator function.
(SEC REJECT MENU LOWER LIMIT under 3

Parameter ] Range I Unit
<numeric> l~—1x109 to 1x10° ] Y-axis unit
Query response is <numeric>.

Example OUTPUT @Hp4286;"CALC:COMP:SREJ:LOW OV

QUTPUT @Hp4286;"CALC:COMP:SREJ:LOW?"
ENTER @Hp4286;4

o
O
Q
3
3
)
=
o
A
@"
o
-
]
=
Q
@

:SREJect:STATe {OFF|ON|0/1}

CALCulate:COMParasor:SREject:STATe {OFF|ON|o[1}

Set the comparator of the scondary parameter ON or OFF. (S8EC REJECT on 8FF under
(e setp))

Parameter I Description
OFF or 0 Secondary parameter OFF
OForil Secondary parameter ON

Query response is {01}

Example OUTPUT @Hp4286;"CALC:COMP:SREJ:STAT O

OUTPUT @Ep4286;"CALC:COMP:SREJ:STAT?"
ENTER QHp4286;4
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:SREJect:UPPer <numeric>
CATLCulate: COMParator SREJect:1PPer

Set the upper parameter of the secondary paramter of the comparator function,
(SEC REJECT MENU UPPER LIMIT under (Test Setup))

Parameter I Range I Unit
<numeric I ~1x10° to 1x10° I Y-axis unit
Query response is <numeric>.

Example QUTPUT @Hp4286;"CALC:COMP:SREJ:UPP O"

QUTPUT @Hp4286;"CALC:COMP:SREJ:UPP?"
ENTER @QHp4286;4

.STATe {OFF|ON|0|1}

CALCulate:COMParator:STATe {OFFjONjoj1}

Sets the comparator function ON or OFF. (BIN SOBT ON off under (Test Setup))

Parameter I Description
OFF or O Comparater OFF
Nort Comparater ON

Query Response is {011},

Example OUTPUT @Hp4286;"CALC:COMP:STAT ON"

OQUTPUT @Hp4286;"CALC:COMP:STAT?"
ENTER @Hp4286;4A
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CALCulate;:FORMat

CALCulate:FORMat1 {CPD| CPQ| CPG| CPRP| CSD| CSQ| CSRS| LPD| LPQ]

LPG| LPRP

LSD| LSQ| LSRS| RX| GB| ZTD| ZTR| YTD| YTR}

Set the combination of measurement parameters. If formats vector measurement data,
Z (impedance) and Y (admittance), into scalar measurement parameters, such as |Z|, 4,
inductance, capacitance, and so on.

Parameter Description
Primary parameter Secondary parameter
CPB Equivalent paralle! capacitance Dissipation factor
cPQ Quality factor
CPG Conductance
CPRP Equivalent parallei resistance
CSD Equivalent series capacitance Dissipation factor
csg Quality factor
CSRS Equivalent series resistance
LPD Equivalent parallel inductance Dissipation factor
LEQ Quality factor
LPG Conductance
LPRP Equivalent paralle! resistance
LSD Eqguivalent series inductance Dissipation factor
LsQ Quality factor
L3RS Eqaivalent series resistance
RX Resistance Reactance
GB Conductance Suceptance
ZTD |Z (impedancde) 4 (deg)
ZTR # {rad)
YTD |Y (admittance)| # (deg)
YTR # {rad)

Query Response is

{CPD|CPRICPGICPRP | CSDICSQICSRS|LPDILPQILPGILPRP |LSDILSQILSRS IRX GBI ZTDI ZTRI YIDIYTRY.

CALCulate:MATH1[:EXPRession] :NAME
CALCulate:MATH1:STATe

DISPlay[:WINDow] :TRACe{1~21}:GRATicule:FORMat
DISPlay[:WINDow] :TRACe{1-21}:GRATicule:Y:SPACing

Related Command

Example To display the admittance chart,

OUTPUT @Hp4286;' "CALC:MATHL:NAME ADM;STAT Qu"
QUTPUT @Hp4286;"CALC:FORM COMP"
OUTPUT @Hp4286;"DISP:TRAC:GRAT :FORM ADM"

Query,

QUTPUT QHp4286;'"CALC:FORM?"
ERTER @Hp4286;A$
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CALCulate:FORMAT2 {OFF]ACV|ACC} Subsystem

Displays the voltage or current level applied to the DUT at the marker point. (AC~¥ or
4C~I under (Monitor))

Parameter i Description
OFF Dispiays the measurement data (DFF ; level monitor OFF).
ACY Displays the AC voltage level (AGV ).
ACC Displays the AC current level {A€C).

Query response is {"OFF" {"ACY*{ "ACC"},

Related Command DATA[:DATAT? MON

CALCulate:LIMit{1|2} Subsystem

This subsystem is used to set the limit test function. Use LIMitl to set the function for the
primary parametr, and LIMit2 for the secondary parameter.

:CLEar

Caleculate:limit { 1 IQ}:CLEar

Clears all segments in the limit line, (CLEAR LIST YES under (System}; No query)

:SAVE

Calcculatedimit{1{2} :SAVE

Completes editing the limit table. (BONE under (System}; No query)

:SEGMent <npumeric>
Calceulatedimit{1[2}:SEGMent  <numeric>>

Specifies which limit segment in the table to edit. (SEGMENT under (System))

Parameter ’ Description
<numeric> Segment number, 1 to 9,
No parameter Current segment
Query Response is <numeric>.

Related Command Calcculate:1imit{1|2}:SEGMent :EDIT
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Example To edit a segment,

DUTPUT @Hp4286;"CALC:LIM:SEGM 1"

OUTPUT @Hp4286;"CALC:LIM:SEGM:EDIT"
QUTPUT @Hp4286;"CALC:LIM:SEGM:CONT 10OMAHZ™
QUTPUT @Hp4286;"CALC:LIM:SEGM:UFF 100"
OUTPUT @Hp4286;"CALC:LIM:SEGM:LOW 8C"
QUTPUT @Hp4286;"CALC:LIM:SEGM:SAVE"Y

SEGMent:ADD

Calccuiate:}imit{ 1 ]2} SEGMent: ADD

Adds a new segment to the end of the limit table. (ADD under (System); No query)

:SEGMent:CONTrol[:DATA] <numeric>

Caleculatedimit{ 1/2 } $BGMent:CONTrol[:DATA] <numeric>>

Sets the stimulus value of a segment. (STIMULUS under (System))

Parameter i Range f Pnit
<numeric> t 1000000 (=1 M) to I1x10° (=1 G) | Hz (frequency sweep)
Query Response is <numeric>.

Exarmple OUTPUT ©Hp4286;"CALC:LIM1:3EGM:CONT 1.E6"

OUTPUT @Hp4286;"CALC:LIM1:SEGM:CONT?!
ENTER @Hp4286;4
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:SEGMent:DELete

Calccuiate:iimit{ 1 i 2 } BREGMent:DELete

Deletes a limit testing segment. (DELETE under (System); No query)

:SEGMent:EDIT

Caicculate limir{ 1|2 }:SEGMent EDYY

Start editing the segment. (EDIT under (System};No query)

Related Command Calcculate:limit{1|2}:SEGMent
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:SEGMent:LOWer <numeric>
Calccu!ate:timit{l 12}:SEGMent:LOWer < numeric>>

Sets the lower limit value for the segment. {LOWER LIMIT under (System))

Parameteyr | Hange I Unit
<numeric> | ~-1x10° to 1x10° i y-axis unit
Query Response is <numeric>.

Example OUTPUT @Hp4286;"CALC:LIM1i:SEGM:LOW o"

QUTPUT @Hp4286;"CALC:LIM1:SEGM:LOW?"
ENTER @Hp4286;A

SEGMent:SAVE

Calceuiate:dimit { 1 i2} SEGMent:5AVE

Terminates a limit segment definition. (DONE under (System); No query)

Related Command Calcculate:limit{1|2}:SEGMent
Calcculate:limit{1|2}:SEGMent :EDIT

:SEGMent:UPPer <numeric>

Calacuizte:limit{ 12 } :SEGMent: UPPer

Sets the upper limit value for a limit testing segment. (UPPER LIMIT under (System))

Parameter l Range l Unit

<mumerie> l —1x10° to 1x10° [ y-axis unit
Query Response is <anumeric>.

Example OUTPUT @Hp4286;"CALC:LIM1:SEGM:UPP O"

OUTPUT @Hp4286;"CALC:LIM1:SEGM:UPP?"
ENTER @Hp4286;4A

:STATe {OFF|ON{0|1}

Caleculate:lmit { 1 %2} :5TATe {OFF | ON i ¢ | l}

Sets the limit testing ON or OFF. (LIMIT TEST ON off under (System))

Parameter ! Peseription
OFF or ¢ Limit testing OFF
O or 1 Limit testing ON

Query Response is {011},
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Example OUTPUT @Hp4286;"CALC:LIMI1:STAT OR"

0UTPUT @Hp4286;"CALC:LIM1:5TAT?"
ENTER QHp4286;A

CALCulate:RDC:LIMit Subsystem

This subsystem is used to set the contact check function,

STATe{OFF|ON|O|1}

CALCulate RDT:LIMitSTATe {OFFloN|o]1}

Sets the contact check ON or OFF. (RDC LIMIT ON OFF under (Contact Check))

Parameter ; Description
OFF or & Contact check OFF
BN or 1 Contact check ON

Query Response is {011}

Example QUTPUT QHp4286;"CALC:RDC:LIM:STAT QN"
OUTPUT QHp4286;" CALC:RDC:LIM:STAT?" w
ENTER @Hp4286;4A 'g)
3
5
LIMit: UPPer <numeric> ]
CALCulate:RDC: LIMit:UJP Per "é?
@
Sets the upper value of a contact check. (RDC UPPER LIMIT under (Contact Check)) £
(%]
(4]
Parameter ! Range ! Unit
<RUMETIC> l 0to 10k I Y]

Query Response is <numertc>.

Example OUTPUT @Hp4286 ;"CALC:RDC:LIM:UPP 100"

OUTPUT @Hp4286;" CALC:RDC:LIM:UPP?"
ENTER @Hp4286;4

LIMit:LOWer <numeric>
CALCulate;: RDC LIMit: L OWer

Sets the lower value of a contact check. (EBC LOWER LIMIT under (Contact Check))

Parameter I Range I Unit
< mitmerics | 0to 10k I 4]
Query Response is <numeric>.
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Example QUTPUT @Hp4286;"CALC:RDC:LIM:LOW 100"

OUTPUT @Hp4286;" CALC:RDC:LIM:LOW?"
ENTER @Hp4286;4
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DATA Subsystem
The DATA subsystem is used o send or get the following values:
® The parameters used for display offset.

w The raw data arrays, data arrays, memory arrays, and fixture compensation standard arrays,
which are complex data.

The limit test results.

The level monitor data array.

The stimulus array.
The stimulus, data, and memory of the specified point.

DATA[:DATA] <array>,{<block>|<numericll>,<numericl2>, ...

,<numeric n2>}
DATA[:DATA] <array>,{<block>l<numeric1 12> < numericl2>> ..., <numeric nl>>,<numeric n2>}

Send data arrays.

Parameter ' Description
<array> [ccn{11~13}, CMP{1-3}, DATA, RAVW, DADM, SIMP, LIMP, MON, DTR
I
Where, O
€C011, CCui2, CCO13 : Calibration coefficient arrays, A;, B:, C; at normal-vl range (real-imaginary) g
CMP1, CMP2, CMP3 : Compensation coefficient arrays, Az, Bs, Cs (reai-imagmary)l 3
DATA : Data array (real-imaginary) g
RAW : Raw data array (real-imaginary) =
DADM ; Fixture compensation open standard array (real-imaginary) Eg
SIMP : Fixture compensation short standard array (real-imaginary) =
LIMP : Fixture compensation load standard array (real-imaginary) o
MON : Level monitor array (scalar)? a
DTR . Data trace arary &

1 Before executing the query command, set the compensation function ON.
2 When the level monitor function is OFF, the value is not updated. Before query, set the level monitor ON.

Paramoeter Description
<block> Binary data transfer format
<numericll>, ... <nuwmeric n2> ASCII data transfer format (real-imaginary)
<numericl>, ... ,<numeric n> ASCII data transfer format (scalar)

The array dimension is defined as:

cCco{11~13}, CMP{1-3}, DATA, RAVW : n (the number of measurement points) x 2 (real-imaginary}
0ADM, SIMP, LINMP : 1 {the number defined by DATA:DEFine) x I{scalar)
MoK : n (the number of measurement points) x 1{scalar)

Query response is:
{<block> | <mumericl]> <numericl2>, ... <numeric nl>,<numeric n2>} (real-imaginary).

{<block>|<numericl>, ... ,<numeric n> (scalar).
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Example DIM A(1:201,1:2)

OUTPUT @Hp4286;"DATA? CCD1iv

ENTER @Hp4286;A (%)

DATA[:DATA]? BCOU

DATA[:DATA}? BCOU

Returns the BIN count result. (Query only)
DATA[:DATA]? BIN

DATA[:DATA]? BIN

Returns the BIN sort test results. (Query only)

Query respense is {0{1-9}.

Where,
-1 No test
0 Out of BIN
1-9 The BIN number in which the measurement falled.
10 AUX BIN

DATA[:DATA]? LFA [1|2]

DATA[:DATA]? LFA [2]2]

Returns the limit test result of the fail points. (Query only)

Query response is <numericl{stim}> 0, <numericlfupp)>, <numericl{low)> , <numeric2{stimp>, . . .

<numeric nflow)>. (ASCIH data transfer format)

Where,
<numericl(stim)>, ... ,<numeric n{stim)> : Stimulus at each fail point.
<numericl(upp)>, ... ,<numeric nfupp)> : Upper limit value at each fail point.
<numericl{lows>, ... ,<numeric n{lowr> : Lower limit value at each fail point.

The array dimension is defined as,

1 {the number of limit test fail points) x 4 (stimulus, 0, upper limit value, lower limit value)

DATA[:DATA]? LLIS [1|2]

DATA[:DATA}? LLIS

3rd Edition

Returns the stimulus value, the limit test result, and limit values of all measurement points.

{Query only)

Query response is <numericl(stim)>,{~1|01 1} <numericliupp)>, <numerici(low)>, <numericdstim)>, . ..

y<numeric n{low)>. (ASCI] data transfer format)
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Where,
<wumericl{stim)>, ... | <numeric n{stimy> : Stimuius at each measurement point.
£-1]0]1} : =1 means NO TEST, 0 means FAIL, and 1 means PASS.
<numericlfupp)>, ... <numeric n{uppl> ; Upper lmit value at each point.
<numericllow)>, ... <numeric nflow)> : Lower limit value at each point,

The array dimension is defined as,

n {the number of the measurement points) X 4 (stimulus, {~110[1}, upper limit value, jower limit value)

DATA[:DATA}:? {LRESILRES2}

DATALDATA {LRES1|LRES2}
Returns the limt test resuit of all measurement points. (Query only)

Guery response is {—1[0[1}, {—1{0[1},{—1[0]1}, ... {-1{0j1}

Where,
-1 No test
0 Fail
1 Pass

DATA[:DATA}:? RDC

DATA[DATA]? RDC

Returns the Rdc measurement value. (Query only) g
=
Query response Is <RumMeric>. '—"35
st
=
o
DATA[:dATA]? RDCDT =
24
DATA[DATA]? RDCDT Returns the contact check result, the Rde measurement value and the data g
trace array. {Query only) =
42
Query response is {-1{011}, <numeric(Bde)> ,<numericl{primary)>, <numericl{secondaryy>, ... ,<nuwmeric
niprimary)>  <nuwmeric nisecondaryy>
where
-1 No test
[ Fail
1 Pass
<numerto{Rdel> : Rde measurement value
<wumerici{primary)>, ... ,<numeric . primary parameter measurement value
nlprimary)>
<numericl{secondary)>, ... ,<numeric ; secondary parameter measurement value
n{secondary >

When the limit result is 0, all query responses are 0.

DATA[:DATA]:? RDCL

DATA[DATA]? RDCL

Returns the contact check result. (Query only)
Query response is {~1{0{1}

-1 No test
0 Faijt
1 Pass
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DATA[:DATA]? SPAR

DATA[DATA]? {MON|SPAR}

Returns the stimulus array {scalar). (Query only)

Query response is { <block>|<numericl> , <numericZ>, ... ,<numeric n>}.
Where,
<block> : Binary data transfer format
<numericl>, ... ,<nwmeric n> © ASCII data transfer format

The array dimension is defined as,

n {the nmumber of the measurement points) x 1

DATA[:DATA]:VALue? {LRES1/LRES2} <numeric>

DATAEDATA)? {LRES1|LRES2}
Returns the limit test result at the measurement point specified by the parameter. (Query only)

Query response is {-1}0]1}

Where,
-1 No test
0 Fail
1 Pass

DATA:DEFine {OADM|SIMP|LIMP},{<numeric>|DATA|DTR }

DATADEFine {OADM|SIMP|LIMP},{<numeric>|DATAIDTR}

Sets the fixture compensation standard arrays.

Parameter Description
GADM Fixture compensation open standard array
SIMP Fixture compensation short standard array
LIMP Fixture compensation lead standard array
Parameter Range or Description
CRUMETIC> 1 to number of measurement points. Sets the number of data points that are sent by
DATAL:DATA] {OADM|SIMP|LIMP}. The fixture compensation standard array is set by
DATA[:DATA] {OADM|[SIMPILIMP}.
DATA Copies data array to the fixture compensation standard arrays.
DTR Copies data trace array to the fixture compensation standard arrays.

Query response is <numeric>.

Example OUTPUT @Hp4286;"DATA:DEF OADM,DATA"
OUTPUT @Hp4286; "DATA:DEF? OADM"

ENTER @Hp4286;4
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DATA:DELete {OADM|SIMP|LIMP}

DATA:DELete {0ADM|SIMP|LIMP}

Clears the fixture compensation standard array. (No query)
After clear, SENSe:CORRection2:CKIT[1] :STANDard{1~3}[:SELect] LPARameter is selected.

Parameter Description
OADM Clears the fixture compensation open standard array.
SIMP Clears the fixture compensation short standard array,
LIMP Clears the fixture compensation lead standard array.

DATA :POINt? LFA[1|2]

DATAPOING LEA[]2]
Returns the number of the limit test fail points. (Query only)

Query response is <numeric>.
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3rd Edition

DIAGnostic Subsystem

This subsystem provides the LCR meter’s hardware and firmware tests, and the service related
functions for maintenance and repair.

DIAGnostic: EREFerence: STATe?

DIAGnostic: EREFerence:STATe?

Queries whether the external reference signal is connected to the external reference input on
the rear panel. {(Query only)

Query response is {011},

Where,
¢ : Not connected.
1 : Cornnected.
Example QUTPUT @Hp4286;"DIAG:EREF:STAT?

ENTER @Hp4286;4A

DIAGnostic:FREVision?

DIAGnostic: FREVision?

Returns the model nuraber (HP42864) and the firmware revision (for example, REV1.00).
{Query only)

Query response is <string>.

Example OUTPUT @Hp4286;"DIAG:FREV?"
ENTER @Hp4286;A%

DIAGnostic:INIT:RESult?

DIAGnostic: INIT:RESult?
Returns the power-on test result. (Query only)

Query response is {PASS|FAIL}.

Where,
PASS . Power-on test passed.
FATL : Power-on test failed.
Exampile QUTPUT @Hp4286; "DIAG:INIT:RES?"

ENTER @Hp4286;4$
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DIAGnostic:SERVice Subsystem

This subsystem provides the required functions for maintenance and repair. This manual does
not describe the DIAGnostic:SERVice subsystem. See the Service Manual for the command

and function descriptions. { SERVICE under SERVICE MERU )

DIAGnostic: TEST Subsystem

This subsystem provides the self-tests for maintenance and repair. This manual does not
describe the DIAGnostic: TEST subsystem. See the Service Manual for the command and

function descriptions. { TESTS under SERVICE MENU )
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DISPlay Subsystem

DISP:DATA:PARAmetor{1/2} <numeric>

DISP:DATA:PAR.AmetDr{liE} < pumeric > ’
Set decimal places of display. (PRI DIGIT, SEC DIGIT under (Bispiay))

Parameter I Description
1 Primary Parameter
2 Secondary Parameter

Query response is <numeric>.

Example QUTPUT @Hp4286;"DISP:DATA:PARAL 3"

QUTPUT @Hp4286;"DISP:DATA:PARALTY
ENTER @Hp4286;4A

DISP:DATA:PARAmetor{1|2}:MSD {1-10},<numeric>

DISP:DATA:PARAmebor{lIQ}:MSD {1~1{J},<numeric>
Set number of digits to be displayed for each segment.

(SEG 1 [}, sEG 2 {1,886 3 [1,..., SEG 10 [1 under (Biphy))
Node Description
PARL Primary Parameter
PAR2 Secondary Parameter
Parameter Description
1 to 10 Segment Number

Query response is <numeric>.

Example OUTPUT @Hp4286;"DISP:DATA:PARA1:MSD 1,1.0E-3"

OUTPUT @Hp4286;"DISP:DATA:PARAL:MSD? 1"
ENTER @Hp4286;4

DISP:DATA:PARAmetor{1|2}:MSD:ALL <numeric>

DISP.DATA:PARAmetor{1]2}:MSD:ALL <numeric>>
Set number of digits to be displayed of all segments. (MODIFY ALL MSD under (Bisplay) )

Node | Description
PARZ Primary Parameter
PAR2 Secondary Parameter

Query response is <numeric>.

Example OUTPUT @Hp4286;"DISP:DATA:PARAL1:MSD:ALL 1.0E~-3"

OUTPUT QHp4286; "DISP:DATA:PARAL:MSD:ALL?"
ENTER @Hp4286;A
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DISP:DATA :PARAmetor{1|2}:MSD:AUTO

DISP:DATA:PARAmetor{1|2}:MSD:AUTO
Set number of digits automatically, (AUTG SETUP PRI MSD |, AUTD SETUP SEC MSD under

@) ; No Query)
Node | Description
PARY Primary Parameter
PARZ Secondary Parameter

Query response is <numeric>.

Example OQUTPUT @Hp4286;"DISP:DATA:PARAL:M3D:ALL"

DISP:DATA :PARAmetor{1|2}:MSD:FIX {ON|OFF}

DISPDATAPARAmetor{ 1|2} MSDFIX {ON|OFF}
Set the fixed decimal point function ON or OFF. (FEXED MSD on OFF under (Display))

Node | Description
PAR1 Primary Parameter
PARZ Secondary Parameter

Query response is {1[0}.

Example CUTPUT @QHp4286;"DISP:DATA:PARALI:MSD:FIX ON"

W
OUTPUT @Hp4286;"DISP:DATA:PARAL1:MSD FIX?" Q)
ENTER @Hp4286;4 3
=
B
2
DISPlay[:WINDow]:ALLocation {INSTrument/HIHB|/BASic/BSTatus} 3
DISPlay|: WINDow]:ALLocation  {INSTrument|HIHB [BASic{BSTatus} )
o
Selects the display allocation mode. {Option 102 only) (DISPLAY ALLOCATION under (Display)) §
Parameter l Description
INSTrument All instrument.
HIKEB Half Instrument and half HP Instrument BASIC.
BASic Al HP Instrument BASIC.
BS8Tatus HP Instrument BASIC status.
Query response is {INST |HIHB | BAS|BST}.
Example OUTPUT QHp4286,;"DISP:ALL HIHB"

OUTPUT @Hp4286;"DISP:ALL?"
ENTER ©@Hp4286;A$

DISPlay[:WINDow]:BCOUnt:STATe {ON|OFF}

DISPlay[: WINDow}:BCOUnt:STATe {ON|OFF}
Set BIN counter display ON of OFF. (B-CNT DISP ON OFF under (Test Setwp))

parameter | Description
an BIN counter display ON
OFF BIN counter display OFF

Query response is {1]03}.
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Example OUTPUT @Hp4286;"DISP:BCOU:STAT ONY

OUTPUT @Hp4286;"DISP:BCOU:STAT?"
ENTER @Hp4286;4

DISPlay[:WINDow}:TEXT{1-10} Subsystem
This subsystem is used to display the following information.

Node Description

:TEXT1 Tabular listing of all the measured data points and their current values.

:TEXT2 Tabular listing of the key parameters for both channels.

: TEXT3 Tabular listing of the calibration kit definition.

:TEXT4 Tabular listing of the compensation standard definitions.

:TEXTS List sweep table.

: TEXT6 List sweep table.

: TEXT? Limit testing table. (Primary limit)

: TEXTB Limit testing table. (Secondary limit)

:TEXTO Bin table.

:TEXT10 Title.

[:DATA] <string>

DISPlay[:WINDow]:TEXT{1-10 }.DATA] <Tstring>

Send the string to the following display area. (LABEL, TITLE, HEADLINE , FOOTNOTE
under (System})

Node Description
TEXT10 The title area on the display of destination channel ( TETLE )
Parameter Description
<string> up to B3 characters

Query response is <string>.

Example OUTPUT @QHp4286;"DISP:TEXT10 "“TITLE"""

OUTPUT @Hp4286;"DISP:TEXT107"
ENTER QHp4286;A$

:PAGE {UP|DOWN|<numeric>}

DISPlay[: WINDow]: TEXT{1-10} .PAGE {UP|DOWN|<numeric>>}

Selects a page of a tabular list, which is defined as follows:
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DISPlay[:WINDow]: TEXT{1-10}

Node Description
TEXT1 Displays a tabular listing of all the measured data peints and their current values.
(LIST VALUES under (Copy )}
:TEXT2 Provides a tabular Hsting on the display of the key parameters for both channels.
{OPERATIKG PARAMETERS under
: TEXT3 Shows the tabular listing of the calibration kit definition. (CAL KIT BEFINITION under
(C3)
:TEXT4 Provides the tabular listing of the compensation standard definitions.
(COMPEN KIT DEFINITION under (Copy))
: TEXTS Displays the kst sweep table by the “Start & Stop” format. (DISPLAY: LIST under
LIST SWEEP TABLE)
: TEXT6 Displays the list sweep table by the “Center & Span” format. (DISPLAY: LIST under
LIST SWEEP TABLE)
TEXTY Displays the limit testing table by the “Upper & Lower” format. {(DISPLAY: LIST
under LIMIT TEST TABLE)
TEXT8 Displays the limit testing table by the “Mid & Delta” format. {DISPLAY: LIST under
LIMIT TEST TABLE)
: TEXT9 Displays the BIN sort table. (DISPLAY: LIST under BIN SORT TABLE)
Parameter Description
up Displays the next page of information in a tabular listing. (NEXT PAGE under
DOWE Displays the previous page of information in a tabular listing. (PREY PAGE under
(Copy)
<numeric> Defines the displayed page number

Query response is <numeric>.

Related Command

Example

DISPlay[:WINDow] : TEXT{1~10}:STATe

OUTPUT @Hp4286;"DISP:TEXT3:PAGE 1V
OUTPUT @Hp4286;"DISP:TEXT3:STAT ON"

0UTPUT @Hp4286;"DISP:TEXT3:PAGE UP"

:STATe {OFF|ON]|0/1}

DISPlayl:WINDow} TEXT{1-10}:8TATe {OFF|ONi0|1}

Dvsplays a tabuiar list.
Node ) Description
:TEXT{31~103} See “DISPlay[:WINDow]:TEXT{1-10}:PAGE {UPDOWN|<numeric>}" command.
Parameter Description
OFF or O Do not display the item.
ONori Displays the item.

Query response is {0{1}.
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DISPlay[: WINDow]:TRACe Subsystem
This subsystem is used to control the display.

:STATe {OFF|ON|0[1}

DISPlay[:WINDow] TRACe:STATe {OFF|oN{o]1}

Sets the screen display ON or OFF. (MEAS DISP OK off under (Dispiay))
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FORMat Subsystem

FORMat[:DATA] {ASCiiREAL,32/REAL,64/PACKed,32}

FORMat[:DATA] {ASCH|REAL 32|REAL,64|PACKed 32}

Sets the format to transfer data via HP-IB.

Parameter I Description
ASCii ASCII transfer format
REAL,32 IEEE 32-bit floating point format
REAL,64 IEEE 64-bit floating point format
PACKed,32 DOS format

Query Response is {ASC|REAL,32|REAL,64|PACK, 32}.
At *RST, A8Cii is selected.

Related Command The FORMat [:DATA} command selects the format of the data sent
by the following commands:

DATA[:DATA]
DATAL:DATA]?
DATA[:DATA] : VALue?
TRACe[:DATA]
TRACe[:DATAL : VALue?

Example QUTPUT @Hp4286;"FORM REAL,32"

OUTPUT @Hp4286;"FORM?"
ENTER @Hp4286;A$
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HCOPy Subsystem
The HCOPy subsystem controls the hard copy functions (printing and plotting).

HCOPy

HCOPy

See “HCOPy[:IMMediate]”.

HCOPy:ABORt

HCOPy:ABORt

Aborts a plot or print in progress. (COPY ABORT under {Copy); No query)

Example OUTPUT @Hp4286; "HCOP: ABOR"

HCOPy:DEFault

HCOPy:DEFault

Sets the plotting parameters to their default values. (DEFAULT SETUP under (Copy); No query)

Example QUTPUT @Hp4286; "HCOP:DEF"

HCOPy:DEVice:LANGuage {HPGL|PCL}

HCOPy:DEVice:LANGuage {HPGL|PCL}

Selects hard copy function (printing or plotting) and selects the output device (printer or
plotter).

Parameter | Description
HPGI, Output to plotter
PCL Output to printer

Query Response is {HPGL|PCL}.
Related Command HCOPy[:IMMediatel

Example To plot out,

QUTPUT @Hp4286;"HCOP:DEV:LANG HPGL™
QUTPUT @Hp4286; "HCOP"

Query,

GUTPUT @Hp4286;"HCOP:DEV:LANG?!
ENTER @QHp4286;A%
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HCOPy:DEVice:SPEed {1|2}

HCOPy:DEVice:SPEea {1]2}

Sets the plotting speed to fast or slow. {(PLOT SPEED [ ] under (Copy))

Parameter ] Description
1 Slow plot speed (for plotting directly on transparencies).
2 Fast plot speed (for normal plotting).

Query Response is {112},

HCOPy[:IMMediate]

HCOPy[IMMediate]

Executes printing or plotting. (PRINT [ ] or PLOT under (Copy);No query)

Related Command  HCOPy:DEVice:LANGuage {HPGL|PCL}

HCOPy:ITEM Subsystem

This subsystem is used to select the display hard copy object.

:ANNotation:STATe {OFF|ON|0|1}

HCOPyITEM:ANNotation:STATe {OFF|ON(6[1}

Select items to be plotted from the items displayed on the
screen.(PLOT: ALL ,DATA&GHTCL ,DATA ONLY under (Copy))

Parameter ! Description
DFf or O Data only
ONori All items on the screen excepte for the softkey labels

Query response is {011%}.

Example QUTPUT @Hp4286;"HCOP:ITEM:ANN:STAT GN™

QUTPUT @Hp4286;"HCOP:ITEM:ANN :STAT?"
ENTER @Hp4286;4A
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:MENU:STATe {OFF|ON|0|1}

HCOPy:ITEM:MENU:STATe {OFF|ONjo]t}

Sets the LCR meter to plot the softkey label when plotting the display.

Parameter l Description
OFF or O Do not plot softkey label.
O or 1 Plot the softkey label.

Query Response is {0 1}.

Example CUTPUT @Hp4286;"HCOP:ITEM:MENU:STAT ON*

OUTPUT @Hp4286;"HCOP:ITEM:MENU:STATTY
ENTER @Hp4286;A

:TDSTamp:STATe {OFF|ON|0|1}

HCOPy:ITEM:TD5Tamp:STATe {OFF|ON|0]1}

Turns printing or plotting time and date (the time stamp function) ON or OFF.
(COPY TIME 0N off under (Copy))

Parameter I Description

OFF or O Time stamp function OFF.
QNorti Time stamp fanction ON.

Query Response is {0] 1},

Example DUTPUT @Hp4286;"HCOP:ITEM:TDST:STAT ONY

QUTPUT @Hp4286;"HCOP:ITEM:TDST :STAT?"
ENTER ©Hp4286;4

HCOPy:PAGE Subsystem

This subsystem is used to set the plot size,

:DIMensions:FULL

HCOPy:PAGE:DiIMensions: FULL

Selects the full-size plot setting. (xx FULL xx PAGE under SELECT QUADRANT;
No query)

Example 0UTPUT @Hp4286;"HCOP:PAGE:DIM:FULLY
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:DIMensions:QUADrant{1-4}

HCOPy:PAGE:DIMensions:QUADrant{1-4 }
Selects the quadrant plot setting. (SELECT QUADRANT under (Copy); No query)

Node Description
1 JUARTanti Upper right (—x RIGHT — UPFER)
s{UADTrant? Upper left (x~ LEFY -~ UPPER)
1JUADTant3 Lower left {(—— LEFT x- LOWER)
:{JUADrant4d Lower right (—— RIGHY -x LIOWER)

Exampie QUTPUT @HEp4286;"HCOP:PAGE:DIM:QUAD2"

:SCALe {1|FULL|UPPer|/LOWer}

HCOPY PAGESCALe {1|FULL{UPPerlLOWer}

Selects the scale size for plotting, (SCALE: FULL , UPPER GRATICULE |
LOWER GRATICULE under (Copy))

Query Response is {FULL |UPP|LOW}.

w

Parameter . I Description g’
1 or FULL Normal full size. g
UPPer Upper gratitude of the split display to the user-defined P1 and P2. 2
LO¥Wer Lower gratitude of the split display to the user-defined PI and P2. %
4

o

fons

o©

=

vy

o

Example QUTPUT @Hp4286;"HCOP:PAGE:SCAL FULL"

OUTPUT @Hp4286;"HCOP:PAGE:SCAL?T"
ENTER @Hp4286;4%
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INITiate Subsystem

The INITiate subsystem is used to control the initiation of the trigger system. To trigger a
measurement, the trigger sequence should be in the waiting-for-trigger state (that is, the trigger
system should be initiated).

Related Command ABORt
TRIGger :EVENt TYPE {POINt|SWEep}
TRIGger:SLOPe {P0Sitive|NEGative}
TRIGger:S0URce {BUS|EXTernal|INTernal |MANuall}

INITiate:CONTinuous {OFF|ON|0|1}

INITiate:CONTinuaus {OFF | ON E{) l 1}

Initiate the trigger system continuously.

Parameter ! Description
OFF or © After measurement, the trigger sequence moves to the idle state.
O ori After measurement, the trigger sequence moves to the wait-for-irigger state

{continuously initiated).
Query Response is {0 1}.

Example To abort the measurement and hold the sweep immediately,

OUTPUT @Hp4286;"INIT:CONT OFF"
gUTPUT QHp42886; "ABOR"

Query statement,

UUTPUT @Hp42B6;"INIT:CONT?"
ENTER @Hp4286;4

INITiate|:-IMMediate]

INITiate[-IMMediate]

Initiate trigger system. (SING under (Trigger};No query)

This command execution can cause an error if the trigger sequence is not in the idle state. To
place it in the idle state, execute the ABORt command.

Example To trigger a measurement,

OUTPUT @Hp4286;"TRIG:SOUR INT"
OUTPUT @Hp4286;"INIT:CONT OFF"
OUTPUT @Hp4286;"ABOR"

OUTPUT @Hp4286;"SENS:SWE:CQUN 1V
OUTPUT @Hp4286;"INIT"

After measurement, the LCR meter goes to trigger hold.

INITiate[:IMMediate]:AGAin: ALL

INITiatel:IMMediate]: AGAIn:ALL

Aborts the sweep in progress to exit to the idle state and initiates the trigger system again.
(MEASURE RESTART under (Trigger); No query)
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MMEMory Subsystem

The MMEMory subsystem controls the save/recall function.

MMEMory:CDIRectory [<string>]

MMEMory:CDIRectory [<(string>>]

Changes the current directory of a DOS format disk. (CHANGE DIRECTORY under (3ave]); No
query)

Parameter ' Description
< string> | Directory path.
Example OUTPUT @Hp4286;"MMEM:CDIR ", v

MMEMory:COPY {<string(s)>,<string(m_s)>,<string(d)>,<string(m_d)> }
MMEMory: COPY {(string(s}>,<string(m..s)>,<string(d)>,<string{m..d}>}

Copies files. (COPY FILE under (Save); No query)

Parameter Description R
<slring(sr> Source file name. gJ
<string{m_sl> | Source mass storage name ("DESE" or “MEMORY*).! g
<stringldi> Destination file name, up to 8 characters. In addition to the file name, the extension may I
be sent. Add apypropriate extension if the destination mass storage is "MEMGRY". 8_
<stringlm_d)> Destination mass storage name. ("DISK" or "MEMORY™) ?DJ
gy
o©
1 "DISK" for the built-in flexible disk drive; "MEHORY" for the RAM disk memory. o
3
Example ®©
OUTPUT @Hp4286;"MMEM:COPY “"DAT1.TXT"",""MEMORY"",""DAT1.TXT"",""DISK"""
Note You cannot copy the file if the source mass storage format (DOS or LIF) is
i different from that of mass storage.

v

MMEMory:CREate:DIRectory <string>

MMEMory:CREate:DiRectory  <lstring>>

Creates a new directory in a DOS format disk. (CREATE DIRECTORY under {Save); No query)

Paragmeter f Description
< string> Directory name, up to 8 characters. In addition to the directory name, the extension
{up to 3 character) may be sent.

Example GUTPUT QHp4286;"MMEM:CRE:DIR ““DATA""Y
OUTPUT QHp4286;"MMEM:CRE:DIR "#INDUCTOR.DIR"""
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MMEMory:DELete <string(file_name)>[,<string(m)>]

MMEMory:DELete  <string{file_name)>{, <string(m}>]

Removes the file. (PURGE FILE under (SAVE}); No query)

Parsmeter | Description

<stringlfile.name)> |File name with extension.

<string(mi> “BISK " for the flexibie disk drive.
“MEMORY" for the RAM disk memory.

Example OQUTPUT ©@Hp4286;"MMEM:DEL "“TEST_S""®

MMEMory:DELete:CAL
MMEMory:DELete:CAL Dejete the calibration and compensation data file CALREC_C, which is
automatically saved. (PURGE CALREC under ; No Query)

Example QUTPUT @Hp4286;"MMEM:DEL :CLAL"

MMEMory:FNAMe:EXTension{1|2} <string>

MMEMory:FNAMe:EX Tension{ 1|2} <string>>

Changes the extenéion of DOS format files.

Node Description

:EXTensioni Changes the extension of HP-GL files for DOS format. The extension is automatically
attached to the file name when an HP-GL file is saved. The factory setting is V. HPG".
The modified extension is kept in SRAM. When SRAM was backup, the file is kept even

if power is turned OFF. (GRAPHICS [ J under )
:EXTension? Changes the extension of an ASCII data file for DOS format. The extension is

automatically attached to the file name when an ASCH data file is saved. The factory
setting is “. TXT". The modified extension is kept in SRAM. When SRAM was backup,

the file is kept even if the power is turned OFF, (ASCII DATA [.TXT] under }

Parameter ] Description
<string> ‘ Up to 3 characters.
Query response is <sftring>.

Example OUTPUT QHp4286;"MMEM:FNAM:EXT1 ""HPGr©®
OUTPUT @Hp4286;"MMEM:FNAM:EXT2 "“TXTwn"

OUTPUT @Hp4286;"MMEM:FNAM:EXT27"
EKTER @Hp4286;4%
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MMEMory:INITialize <string>,{LIF{DOS}

MMEMory INITistize <string>,{LIF|DOS}

Initializes the disk in the flexible disk drive or the RAM disk memory. (INITTALIZE under
(Save); No query)

Parmmeter E Description
<string> “DISK" for the flexible disk drive.
*MEMORY" for the RAM disk memory.
LIF 1I¥ format.
Das DOS format.
Example OQUTPUT @Hp4286; "MMEM:INIT ""DISK"",DOSY
MMEMory:LOAD Subsystem

This subsystem is used to load data from the flexible disk drive or the RAM disk memory.
:CAL
MMEMory:LOAD:CAL

Load the calibration and compensation data file CALREC_C, which was automatically
saved. (RECALL CALEEC under ; No Query)

Example QUTPUT @Hp4286;"MMEM:LOAD:CAL

:STATe <string(file_name)>[,<string(m)>]
MMEMory:LOAD:$TATe <string{file_name)>{,<string{m)>]

“
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Loads the instrument states. (file name under (Recall); No query)

Parameter l Description
<string(file.name)> | File name with extension
<stringlm)> YBISK® for the flexible disk drive.

"MEMORY" for the RAM disk memory.

Exaraple OUTPUT @Hp4286;"MMEM:L0OAD:STAT ""TEST_S""

:TRACe SEL,<string(file_name)>|,<string(m)>]

MMEMory: LOAD'TRACe SEL, <string{file.name)>{,<string(m)>]

Loads data. (file name under (Recal); No query)

Parameter ] Description
<string(file.name)> | File name with extension.
< stringfm)> "DISK" for the flexible disk drive.

"MEMORY* for the RAM disk memory.
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Example DUTPUT QHp4286;"MMEM:LOAD:TRAC SEL,"!TEST_Du¢

MMEMory:STORe Subsystem

This subsystem is used to store data to the flexible disk drive or the RAM disk memory.

:CAL:AUTO {ON|OFF}

MMEMory:STORe:CAL:AUTO {oN|oFF}

Set the automatic save function ON or OFF. This function save the calibration and
compensation data automatically after the calibration or compensation is executed.
When this function is turned is ON, the file is automatically named CALC_C and saved
on the nonvolatile memory. This file is automatically loaded to the meter when the
meter is turned on. If AUTOREC is already saved on the disk, the meter gets AUTOREC

and ignores CALC_C. (BKUP €ALL on OFF under (Save/Recall))

Parameter l Description
03] Automatically save calibration and compensation data
OFF Do not save calibration and compensation data automatically
Example ‘ OUTPUT @Hp4286;MMEMory:STORe:CAL:AUTO ON

:DINTerchange:GRAPhics <string(file.name)>[,<string(m)>]

MMEMory:STORe:DINTerchange:GRAPhics  <Ustring(file_name) > [, <string{m)>]

Saves the graphic image on the screen as an HP-GL file. {GRAPHICS under (Save); No
query)

Parameter l Deseription

<string(file.name)> | File name ,up to 8 characters, without extension.

<string(m)> YDISK" for the flexible disk drive.
YMEMORY' for the RAM disk memory.

Example QUTPUT @Hp4286;"MMEM:STOR:DINT:GRAP ""GRA1""Y

:DINTerchange:TRACe SEL,<string(file.name)>[,<string(m)>]

MMEMory: STORe DINTerchange: TRACe SEL,<string(file_name)>>[, < string(m)>>]
Saves data arrays as an ASCII file. (DATA. ONLY {ascii) under (Gma); No query)

Parameter I Description

<string(fle.name)> i File name, up to 8 characters.
<stringim)> "DISK" for the flexible disk drive
"MENDRY" for the RAM disk memory

Example OUTPUT @Hp4286;"MMEM:STOR:DINT:TRAC SEL,""DATA1"w"
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:JITEM:TRACe:CATalog?

MMEMory:STORe:ITEM: TRACe:CATalog?

Returns information on the current states of the data arrays that are saved. {Query
only)

Query response is <string>,---, <siring>.

Where, <string>s are

¢eo . calibration/compensation coefficients
DATA : data

DTR . data trace

RAW : raw data

:ITEM:TRACe:DELete {CCO|DATA DTR|RAW}

MMFEMory:STORe:ITEM:TRACe:DELete {CCO|DATA|DTR{RAW }

Selects the item that is not saved. (DEFINE SAVE DATA under (Save); No query)

This command deletes the item which was set to be saved by the
MMEMory :STORe:ITEM:TRACe:SELect command. The deleted items will not be saved.,

Parameter Description
cea calibration/compensation coefficient (CAL om OFF) ol
DATA data (DATA on OFF) g:
DTR data trace (DATA TRACE on OFF) g
RAW raw data (RAW on OFF) e
0
P
Related Command MMEMory:STORe:ITEM:TRACe:SELect %
MMEMory :STORe : TRACe e
MMEMory:STORe:DINTerchange:TRACe ?g

Example QUTPUT @Hp4286;"MMEM:STOR: ITEM:TRAC:DEL CCO*®

:ITEM:TRACe:SELect {CCO|DATA|DTR|RAW}

MMEMory STOReITEM:TRACe:SELect {CCOIDATA|DTR{RAW}

Selects the items to be saved. (DEFINE SAVE DATA under (Save); No query)

Parameter Pescription
CCh calibration/compensation coefficient (CAL on #FF)
DATA data (DATA OF off)
DTR data trace (DATA TRACE DN off)
RAW raw data (KAW ON off)
Related Command MMEMory :STORe:ITEM: TRACe:DELete

MMEMory :STORe: TRACe
¥MEMory:STORe :DINTerchange : TRACe

Example OUTPUT @Hp4286;"MMEM:STOR: ITEM: TRAC:SEL CCO¥
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:STATe <string(file_name)>[,<string(m)>]
MMEMory STORe:STATe <string(file_name) >, <string(m)>]

Saves only the instrument states and the calibration coefficients. (STATE under (Save);
No query)

Parameter ] Description

<string(file_mame)> | File name ,up to 8 characters, without extension,

<string (m)> "DISK" for the flexible disk drive.
"MEMCRY" for the RAM disk memory.

Example QUTPUT @Hp4286; "MMEM:STOR:STAT ""STAi##"
:TRACe SEL,<string(file_name)>[,<string(m)>]
MMEMeory:STORe:TRACe SEL,<string(fite_name)>>[ </string(m)>>]

Saves data arrays that are defined by the MMEMory : STORe: ITEM: TRACe subsystem
commands, (DATA ONLY (binary) under (Sawe); No query)

Parameter 1 Description

<stringfile_name)> | File name ,up to 8 characters, without extension.
< string(m)> "DISK" for the flexible disk drive.
"MEMORY" for the RAM disk memory.

Example OUTPUT @Hp4286; "MMEM:STOR:TRAC SEL,""DATAi"""
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PROGram Subsystem

The PROGram subsystemn controls the HP Instrument BASIC furnished in the LCR meter from
an external controller. The PROGram subsystem is used from. an external controller,

The PROGram subsystem is organized by,
PROGram:CATalog? command
PROGram|[:SELected] subsystem
PROGram:EXPLicit subsystem

The PROGram[:SELected] subsystem and PROGram: EXPLicit subsystem are structured
the same and have same function. This manual provides complete information on the
PROGram[:SELected]. For PROGram:EXPLict subsystem, it refers to the corresponding
description in the PROGram{:SELected] subsystem.

PROGram:CATalog?

PROGram:CAYalog?

Returns the defined program name (defined by PROGram[ :SELected] :NAME command). This
command performs no practical function for the LCR meter. (Query only)

Query respoxse is <siring>.

PROGram|[:SELected] Subsystem

This subsystem is used to control the HP Instrument BASIC from an external controller.

:DEFine <block>

PROGram[:5ELected]:DEFine < block>
Creates and downloads programs from an external controller to HP Instrument BASIC.

The PRGGram[:SELected] :DEFine? query uploads HP Instrument BASIC programs to
an external controller. This command can be used from an external controller only.

Parameter ! PDescription

<block> ‘ program,

The <block> must be arbitrary block program data containing the lines of program code. The first line of
<block> must be a header that shows the program size. There are two formats for the header as follows:

#0 Allows the OUTPUT statement fo send program lines until END is specified in the OUTPUT
statement.
#EMM.... M Specifies the program size.

N specifies the number of digits that define the program size.

M. ... M is program size in bytes (¥ digits).
Each line of the program must be separated by <New Line>. When the size of the <block> exceeds the
amount of available memory in the LCR meter, the program lines are saved up to the poini of memory
overfiow.

In response to the DEFine query, the <block> is uploaded as the definite length arbitrary block response
data, The program size is refwrned in the first line as the header, then the program lines are returned. The
program must be either in the paused or stopped state for the program to be uploaded.
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Example To create a program in the HP Instrument BASIC editor,

QUTPUT @Hp4286;"PROG:DEF #0"

QUTPUT @Hp4286;"10 PRINT "“HELLO!""Y
QUTPUT @Hp4286;"20 END"

OUTPUT @Hp4286;" " ,END

To upload the program to the external controiler,

DIM A$[100000]
OUTPUT @Hp4286; "PROG:DEF?"
ENTER @Hp4286 USING "%,2A" ;HEADS$
B=VAL(HEAD$ [2])
FOR I=1 TO B
ENTER @Hp4286 USING "%,A";HEAD$
NEXT I
ENTER @Hp4286 USING "-K";A$

:DELete[:SELected]

PROGram(:SELected}:DELetel:S ELected)

Deletes the HP Instrument BASIC program in the LCR meter. This command can be
used from an external controller only. (No query)

:DELete:ALL

PROGram[:5ELected]:DELete:ALL
Deletes the HP Instrument BASIC program in the L.CR meter. This command can be
used from an external controlier only. (No query)

This command works the same as the PROGram[: SELected] :DELete [:SELected]
command.

:EXECute <string>

PROGram{:8ELected EXECute <string>
Executes the program command. The program must be either paused or stopped before

the EXECute command is executed, This command can be used from an external
controller only. (No query)

Parameter ' Description

<string> | Legal program command
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Examplel To execute the program command, STEP

OUTPUT CHp4286;"PROG:EXEC ’STEP'"
QUTPUT QHp4286;"PROG:EXEC ""STEpP""

To execute the program command, MSI " :MEMORY™

QUTPUT @Hp4286;"PROG:EXEC ’M3I °°:MEMORY’*°’"
JUTPUT €Hp4286;"PROG:EXEC ""MSI "»n!:MEMORY""nnov

To execute the program command, GET "";File$;""

QUTPUT @Hp4286;"PROG:EXEC 'GET ’?;";File§;"? "
OUTPUT @Hp4286 ;YPROG:EXEC "UGRET wnun.u. F11e$ ; NIt ket B

1 Each example contains two cases. One uses the single quote, the other uses the double quote.

:MALLocate {<numeric>|DEFaunlt}

PROGram{:SELected}MALLocate {<numeric;> [DEFault}

Performs no practical function for the LCR meter.

:NAME <string>

PROGram[:SELectedNAME <lstring>

Defines the program name. This command performs no practical function for the LCR

mefer.
Parsmeter I Description
<string> |Program name (Default is "PROG".)

Query response is <string>.

:NUMBer <var>,<numericl>,<nmumeric2>, ... ,<numeric n>
PROGram[:SELected:NUMBer <{var>> <numericl > <numeric2>>, .., <numeric n>>

Sets or queries the contents of numeric program variables and arrays in the HP
Instrument BASIC of the LCR meter. This command performs a practical function from
the external controller only.

Parameter I Description

<yar> Name of an existing variable in the program {either character data
or string data)

<numericl>, ... ,<numeric n> Variable value (n is the number of the array.)
Query response is <numericl >, <numeric?>, ... <numeric n>>.

Example QUTPUT @QHp4286;"PROG:NUMB A, 1"

OUTPUT @Hp4286;"“PROG: NUMB? AY
ENTER €Hp4286;B

Command Beference 3-43

@
O
Q
3
o
3]
Jou ]
=X
LA
A
]
e
D
=
o
4]




3rd Fdition

:STATe {RUN|PAUSe|STOP|CONTinue}

PROGram[:SELected:STATe {RUN|PAUSe{STOP|CONTinue}

Sets or queries the state of the program in the LCR meter. The table below defines the
affect of setting the state to the specified state from each of the possible current states.
This command performs a practical function from the external controller only.

Parameter Current State
RUN PAUSE STOP
RUN error (—221} RUN RUN
CONT error (~221} RUN error (~221)
PAUSE PAUSE PAUSE STOP
srop sTOP sTOP 5TOP

Query response is {RUN[PAUS|STOP | CONTY.

Example QUTPUT @Hp4286;"PROG:STAT STOP"

OUTPUT @Hp4286;"PROG:STAT?"
ENTER @Hp4286;A$

:STRing <var>,<stringl>,<string2>, ... ,<string n>
PROGram{:8BLected:STRing <var> <{stringl >,<string2>>,...,<string n>

Sets or queries the contents of the string program variables and arrays in the HP
Instrurment BASIC of the LCR meter. If a string value is too long, it is truncated when
stored in the program’s variable. This command performs a practical function from the
external controller only.

Parameter ' Deseription
<var> Name of an existing variable in the program {either character data
or string data).
<stringl>, ... <string n> Variable value (n is number of the element in the array).
Query response is <strimgl>, <string2>, ... <string n>.
Exampie OUTPUT @eHp4286;"PROG:STR A,""HELLOQ"""

OQUTPUT @Hp4286;"PROG:STR? A"
ENTER @Ep4286;B$%

:WAIT

PROGram[:SELected):WAIT
Causes no further commands or queries to be executed until the program in the LCR

meter exits from the RUN state (either stopped or paused). This command performs a
practical function from the external controller only.

Query Response is 1.
{1 is returned when the program is either stopped or paused.)
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Example To wait until the program in the LCR meter completes,

QUTPUT @Hp4286;"PROG:WAIT"
PRINT "The program complete”

OQUTPUT @Hp4286;"PROG:WAIT?"
ENTER @Hp4286;A

PROGram:EXPLicit Subsystem

The following commands under the :EXPLicit node perform the specified functions in the
same manner as the corresponding commands under the :SELected node. The :EXPLicit
commands are included in the LCR meter’s HP-IB commands £o maintain compatibility with
other SCPI instruments. Therefore, you can use either the :EXPLicit or the :SELected
commands for the LCR meter. However, you should select one set and use it consistently to

avoid confusion.

:DEFine “PROG”,<block>

PROGram:EXPLicit:DEFine "PROG”, <block>

See “PROGram[:SELected]:DEFine <block>"
:DELete “PROG”
PROGram:EXPLicit:DELete ”PROG”

See “PROGram|:5Ei.ected]:DELete{:SliLected]”
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:EXECute “PROG”,<string>

PROGram:EXPLicit:EXECute "PROG” <string>

See “PROGram[:SELected}:EXECute <string>"

:MALLocate “PROG",{<numeric>|DEFault}

PROGram:EXPLicit:MALLocate "PROG”,{ <aumeric>>|DEFauit }

See “PROGram{:SELected]:MALLocate {<numeric>|DEFault}”

:NAME “PROG”,<string>

PROGram:EXPLicit:NAME ”PROG" <string>

See “PROGram[:SELected]:NAME <string>"
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:NUMBer “PROG”,<var>,<numericl>,<numeric2>, ... ,<numeric n>
PROGram:EXPLicit:NUMBer "PROG" <var> <numeric1>> < numeric2>>, . < numeric n>

See “PROGram[:SELected:NUMBer <var>,<numericl>,<numeric2>, ... ,<numeric
n>n -

:STATe “PROG”,{RUN/PAUSe|STOP|CONTinue}
PROGram:EXPLicit:3TATe PROG”,{ RUN|PAUSe/STOP|CONTinue}

See “PROGram[:SELected]:STATe {RUN|PAUSe/STOP|CONTinue}”

:STRing “PROG”,<var>,<stringl>,<string2>, ... ,<string n>
PROGram:EXPLicit:3TRing " PROG”,<{var> <stringi >, <string 23>,...,<string n>

See “PROGram[:SELected}:STRing <var>,<stringl>,<string2>, ... ,<string n>"
WAIT “PROG”

PROGram:EXPLicit: WAIT " PROG"

See “PROGram[:SELected}: WAIT”
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SENSe Subsystem

SENSe:CORRectionl Subsystem

This subsystem is used to control the calibration function.

:CKIT {APC35/APC7/UDEFined)}

SENSe:CORRectionl:CKIT {APC7|UDEFined}

Selects the calibration kit. (CAL KIT:7mm , or USER KIT under (Cal))

Parameter l Description
APCYT Select furnished calibration kit.
UDEFined Select user-modified calibration kit.

Query response is {APC7 |UDEF}.

Example OUTPUT @Hp4286;"SENS:CORR:CKIT APCT"

OUTPUT @Hp4286;"SENS:CORR:CKIT?"
ENTER @Hp4286;4%

w
- g
:CKIT:LABel <string> 3
$ENSe:CORRectionl:CKIT:LABel <string>> ]
a
5 . . . Y
Defines a label for the user-modified calibration kit. (LABEL KIT under (Cal}) )
[}
a
Parameter I Description @
<string> | Up to eight characters.
Example OUTPUT @Hp4286;"SENS:CORR:CKIT:LAB ""MYKIT"#"
:CKIT:SAVE

SENSe:CORRectionl:CKIT:SAVE

Stores the user-modified calibration kit into the memory. (SAVE USER KIT under (Cal);
No query)

:CKIT:STANdard1:C <numeric>

SENSe:CORRectionl:CKIT:STANdard1:C < numeric>>

Enters the capacitance value of the OPEN standard that is used in the user-modified
calibration kit, (€AP.{<) under CAL XIT T 1)
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Parameter ‘ Range E Unit
<numeric> !—lxlo_9 to 1x107% | F
Query response is <numeric>.

Example OUTPUT @Hp4286;"SENS:CORR1:CKIT:STANL:C 53"

:{CKIT:STANdardl:G <numeric>

SENSe:CORRection1:CKIT:5TANdard1:$3 < numeric>>

Enters the conductance value of the OPEN standard that is used in the user-modified
calibration kit. (GPEN:CONDUCT(G) under CAL KIT [ 1)

Parameter ‘ Range I Unit
<numeric> | —1x10° to 1x10° I 5
Query response is <numeric>.

Example OUTPUT @Hp4286;"SENS:CORRI:CKIT:STAN1:G Q"

{CKIT:STANdard2:1. <numeric>

SENSe:CORRection1:CKIT:STANdard2:I. < numeric>

Enters the inductance value of the SHORT standard that is used in the user-modified
calibration kit. (INDUCT. (L) under CAL KIT [ 1)

Parameter | Range ] Unit
<mumeric> | ~1x10° to 1x 108 | H
Query response is <numeric>.

Example QUTPUT ©Hp4286;"SENS:CORR1:CKIT:STANZ2:L O

:CKIT:STANdard2:R <numeric>

SENSe:CORRectionl:CKIT:STANdard2:R < numeric>>

Enters the resistance value of the SHORT standard that is used in the user-modified
calibration kit. (SHORT:RESIST.(R) under (Ca) CAL KIT [ ])

Parameter l Range l Unit
<nwmerics [—1)(10ﬁ to 1x10° I a
Query response is <numerie>.

Example OUTPUT @Hp4286;"SENS:CORR1:CKIT:STAN2:R O
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:CKIT:STANdard3:F <numeric>

SENSe:CORRectiont:CKIT:STANdard3:F < numeric>>

Enters the frequecy value that is used to define Q value of the LOAD standard that is
used in the user-modified calibration kit. (FREQ.{F) under (Cal}))

Parameter I Range i Unit
<numeric> | 1x10° to 1x10%? l Hz
Query response is <numeric>.

Example QUTPUT @Hp4286;"SENS:CORR1:LOAD:TYPE LQF"
OUTPUT @Hp4286;"SENS:CORR1:CKIT:STAN3:F 1E8"

CKIT:STANdard3:I. <nomeric>

S$ENSe:CORRectionl:CKIT:STANdard3:L  <numeric>

Enters the inductance value of the LOAD standard that is used in the user-modified
calibration kit. (LOAD: INDUCT. (L) under (Cal))

Parameter l Range | Unit
<mumeric> l-—lxl@s to 1x 108 I H
Query response is <numeric>.

Example OUTPUT @Hp4286;"SENS:CORR1:LOAD:TYPE RL™
OUTPUT @Hp4286;"SENS:CORR1:CKIT:STAN3:L 1E-4"

:CKIT:STANdard3:Q <numeric:>

SENSe:CORRectionl:CKIT:8TANdard3:Q < numeric>

Enters the Q value of the LOAD standard that is used in the user-modified calibration
kit. (QFACT.(8) under (Ca))
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Paramter I Range i Unit
<mumeric> ;lxm”” to 1x 108 i
Query response is <numeric>.

Example OUTPUT @Hp4286;"SENS:CORR1:LOAD:TYPE LQF"
OUTPUT @Hp4286;"SENS:CORR1:CKIT:STAN3:Q 10"

:CKIT:STANdard3:R <numeric>

SENSe:CORRectionl:CKIT:STANdard3:R <aumeric>

Enters the resistance value of the LOAD standard that is used in the user-modified
calibration kit, {L{}AB:RESIS‘I‘.(R) under {Cal} CAL KIT [ ] )

Parameter l Range ‘ Unit
<numeric> | =1x10° to 1x 108 | Q
Query response is <numeric>.
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Example QUTPUT @Hp4286;"SENS:CORR1:LOAD:TYPE RL"
OUTPUT @Hp4286;"SENS:CORR1:CKIT:STAN3:R 50%

:COLLect[:ACQuire] {STANdard1|STANdard2|STANdard3|STANdard4}

SENSe:CORRectionl:COLLectf:ACQuire] {STANdard1lSTANdard2{STANGards|$TANdard4}

Selects and acquires the calibration. (OPEN , SHORT , LOAD, and LOW-L0SS CAPACTITOR
under (Cal); No query)
The order in which you acquire the STANdardi, STANdard2, STANdard3, and

STANdard4 is changeable. You can suspend a calibration sequence and do a different
operation, and then resume the calibration sequence,

You must program waiting time for the calibration standard measurement to complete.
An example of acquiring the QOPEN standard measurement is shown below,

Parameter l Description
STANdardi OPEN
STANdard?2 SHORT
STARdard3 LOAD
STANdard4 Low-loss capacitor
Example : ON INTR 8 GOTUD Meas_Complete

OUTPUT Q@Hp4286;"STAT:INST:ENAB 256;%SHE 4"
OUTPUT QHp4286;"*CL3;*0PC?"
ENTER @Hp4286;0pc
INPUT "Connect OPEN, then press [Return]",Dum$
ENABLE INTR 8;2
OUTPUT @Hp4286;"SENS:CORR1:COLL STAN1®
Waiting: GOTC Waiting
Meas_complete: !

:COLLect:FPOints {FIXed/USER}

SENSe:CORRection:COLLect-FPOints {FIXed]USER}

Selects the frequency points where the calibration data is collected. (CAL POINTS [ 3
under (Cal))

Parareter I Description
FiXed 172 points (LCR meter specific).
TSER All measurement peints of current setting.

Query response is {FIX|USER}.

1 For the frequency values of the points, see the Function Reference.
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:COLLect:SAVE

SENSe:CORRectionl:COLLect:SAVE

Calculates the error-correction coefficients from the calibration data and stores the
coefficients. (DONE: CAL under (Caf}; No query)

:EDELay:STATe {OFF|ON|0[1}

SENSe:CORRection1 EDELay:STATe {OFF|ON]oj1}

Sets the port extension ON or OFF. (EXTENSION ON off under {Cal))

Parameter I Description
OFF or 0 Port extension OFF.
ORori Port extension ON.

Query response is {0{1}.

Exampte OUTPUT @Hp4286;"SENS:CORR:EDEL:STAT ONY

OUTPUT @Hp4286;"SENS:CORR:EDEL:STAT?"
ENTER @Hp4286;4

W

&

:EDELay[:TIME] <numeric> E

SENSe:CORRectionl:EDELay[: TIME] <{numeric>> g

2

Sets the port extension value. (EXTENSION VALUE under (Cal)) :{E

®

©

a

Parameter i Range l Unit @
<RUMETic> 1 —10to 10 l s '

Query response is <numeric>.

Example QUTPUT @Hp4286;"SENS:CORR1:EDEL OV

OUTPUT @Hp4286;"SENS:CORR1 (EDEL?
ENTER @Hp4286;4

[:STATe]?

SENSe:CORRectionl[-5TATe]?

Queries to determine if the correction state is ON or OFF {Query only)

Query response is {0{1}.

Where,
0 : Correction OFF (Calibration was not performed).
1 : Correction ON {Calibration was petformed).
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:LOAD:TYPE {RL{LQF}

SENSe:CORRectionl:LOAD:TYPE {RL|LQF}

Selects the combination of the parameters to define the LOAD standard.

Parameter l Description
RL User Resistance value(R), Inductance value {L)
LOF Use Inductance value (L}, @ value (Q), and Frequency value that

the L and Q values are defined.

352 Command Reference



3rd Edition SENSe:CORRection2

SENSe:CORRection2 Subsystem
This subsystem controls test fixture compensation.

:CKIT[1]:LABel <string>

SENSe:CORRection2:CKIT{1}:LABel <string>>

Defines the label for the user-modified compensation kit. (LABEL XIT under
COMPEN KIT, (Ca))

Parameter l BPescription

<string> | Up to eight characters.
Example QUTPUT @Hp4286;"SENS:CORR:CKIT:LAB ""MYKIT""®
:CKIT[1]:SAVE

SENSe:CORRection2: CKIT[11:SAVE

Stores the user-modified compensation kit into memory. {SAVE COMPEN KIT under
(Ga); No query)

:CKIT[1]:STANdard1:C <numeric>

SENSe:CORRection2:CKIT{1}:STANdard1:C <numeric>>

Enters the capacitance value of the QOPEN standard that is used in OPEN
compensation. (CAP. (C) under (Cal))
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Parameter I Range l Unit
<numeric> | —1x10"¢ to Ix10~° | F
Query response is <numeric>.

Example OUTPUT @Hp4286;"SENS:CORR2:CKIT:STAN1:C 53"

:CKIT[1):STANdard1l:G <numeric>

SENSe:CORRection2:CKI'F[1]:5TANdard1:G < numeric>>

Enters the conductance value of the OPEN standard that is used in OPEN
compensation. (0PEN: CONDUCT(G) under (Cal))

Parameter ! Range I nit
<mumeric> | —1x10° to 1x105 ] s
Query response is <numeric>.

Example OUTPUT @Hp4286;"SENS:CORR2:CKIT:STAN1:G O"
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:CKIT[1]:STANdard1{:SELect] {LIST/LPARameter)

SENSe:CORRection2:CKIT{1]:STANdard1{:SELect] {LIST|LPARameter}

Selects the fixture compensation open standard.

Parameter ' Description

LIST Fixture compensation open standard array

LPARameter The value set by SENSe:CORRection2:CKIT[1] :STANdardi: ¢,
and SENSe: CORRection2:CKIT[13:8TANdaxrd1:G

Query response is {LIST{LPAR}.

:CKIT[1]:STANdard2:L. <numeric>

SENSe:CORRection2:CKIT[1]:STANdard2:L. < numeric>

Enters the inductance value of the SHORT standard that is used in SHORT
compensation. (INDUCT. (L) under (Cal))

Parameter I Range ' Unit
Cnumeric> | —1x10° to 1109 | H
Query response is <numerio>.

Example OUTPUT @Hp4286;"SENS:CORRZ:CKIT:STAN2:L O

:CKIT[1]:STANdard2:R <numeric>

SENSe:CORRection2:CKIT[11:STAANdard2:R  <numeric>

Enters the resistance valae of the SHORT standard that is used in SHORT
compensation. (SHORT: RESIST.(R) under (&)

Parameter Range ] Unit

<mumeric> ~1%10° to 1% 108 | Q
Query response is <numeric>.

Example QUTPUT @QHp4286;"SENS:CORR2:CKIT:STAN2:R O¥

:CKIT[1]:STANdard2[:SELect] {LIST{LPARameter}

SENSe:CORRection2:CKIT[1):5TANdard2[:SELect] {LIST|LPARameter}

Selects the fixture compensation short standard.

Parameter l Description

LIST Fixture compensation short standard array

LPARameter The value set by SENSe: CORRection2 :CKIT[1] :STANdard?2:L,
and SENSe:CORRectionZ:CKIT[1] :5TANdaxrd2:R

Query response is {LIST|LPAR}.
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:CKIT:STANdard3:F <numeric>

SENSe:CORRection2:CKIT:STANdard3:F < numeric>

Enters the frequency value that is used to define the Q value of the LOAD standard
that is used in LOAD compensation. (FREQ. (F) under (Cal))

Parameter { Range | Unit
<numeric> | 1x10° to 1x 1012 | Hz
Query response is <numeric>.

Example QUTPUT @Hp4286;"SENS:CORR2:LOAD:TYPE LGFY
OUTPUT @Hp4286;"SENS:CORR2:CKIT:STANS:F 1EL"

:CKIT:STANdard3:L. <numeric>

SENSe:CORRection2: CKIT:$TANdard3: L, <numeric>>

Enters the L vaiue of the LOAD standard that is used in LOAD compensation.
(LOAD INDUCT.(L) under under (Cal))

Pararmeter ] Range ! Unig
< mUmeric> |—1><10B to 1x10° ‘ H
Query response is <numeric>.

Example QUTPUT @Hp4286;""SENS:CORR2:CKIT:STAN3:L 1E-4"

:CKIT:STANdard3:Q <numeric>

SENSe:CORRection2: CKIT:STANdard3:Q <numeric>

Enters the Q value of the LOAD standard that is used in LLOAD compensation.
(QFACT. () under under (Cal))
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Parameter | Range | Unit
< mumeric: l 1x10712 to 1x 108 I
Query response is <numeric>.

Example OUTPUT @Hp4286;'"SENS:CORR2:LOAD:TYPE LQF"
QUTPUT @Hp4286;"SENS:CORR2:CKIT:5TAN3:Q 10"

:CKIT[1]:STANdard3:R <numeric>>

SENSe:CORRection? :CKIT[l}:STANdardS:R < npumernic_>

Enters the resistance value of the LOAD standard that is used in LOAD compensation.
(LOAD: RESIST.(R) under (CaD)

Parameter ] Range l Unit
<numeric> ]—lxl()G to 1x 10° I @
Query response is <numeric>.
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Example OUTPUT @Hp4286;"SENS:CORR2:LOAD:TYPE RL"
OUTPUT @Hp4286;"SENS:CORRZ:CKIT:STAN3:R 50"

:CKIT[1]:STANdard3[:SELect] {LIST|{LPARameter}

SENSe:CORRection2:CKIT{1}:STANdard3[:SELect] {LIST |LPARa.meter}

Selects the fixture compensation load standard.

Parameter ! Description

LIST Fixture compensation load standard array

LPARametexr The value set by SENSe: CORRection2:CKIT{1] :STANdard3:1L,
and SENSe:CORRection2:CRITL[1] :STANdard3:R

Query response is {LIST]LPAR}.

:COLLect[:ACQuire] STANdard{1-3}

SENSe:CORRection2:COLLect:ACQuire] STANd ard{ 1-3}

Measure the standard for the fixture compensation. (COMPEN : 0OPEN, SHORT, LDAD
under (€a)); No query)

Parameter E Description

STANdardl OPEN compensation for impedance measurement.
STANdard2 SHORT compensation for impedance.l measurement
STANdard3 LOAD compensation for impedance.l measurement

I Also admittance and reflection coefficient measurement

Example QUTPUT @Hp4286;"SENS:CORR2:COLL STANI"

:COLLect:FPOints {FIXed USER)

SENSe:CORRection2:COLLect:FPOints {Fﬁ){ed fUS ER}

Select the frequency points where the correction data is collected. (COMP PRINT [ ]
under {Cal})

Parameter ! Description

FlXed 172 points {LCR meter speci.ﬁc).1
USER All measurement points of current setting.

Query response is {FIX|USER}.

1 For the frequency values of the points, see the Function Reference.

Example QUTPUT @Hp4286;"SENS:CORR2:COLL :FPC FIX"
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:COLLect:SAVE

SENSe:CORRection2: COLLect:SAVE
Calculates the fixture compensation coefficients and stores the coefficients.
(DONE: COMPEN under (Cal); No query)

:OPEN[:STATe] {OFF{ON|0|1}

SENSe:CORRection2:0PEN[:STATe} {OFF|ON|o|1}

Sets the OPEN fixture compensation ON or OFF. (OPEN ON off under (Cal))

Parameter ! Desecription
DFF or O QOPEN fixture compensation OFF.
ONor1l OPEN fixture compensation ON.

Query response is {0{1}.

Example CUTPUT QHp4286;"SENS:CORRZ:0PEN OK"

OUTPUT ©Hp4286 ;"SENS:CORR2:0PEN?"
ENTER @Hp4286;4

:SHORt[:STATe] {OFF|ON|0|1} 5
SENSe:CORRection2:SHORI[:§TATs] {OFF|oNjo|1} g
3

Sets the SHORT fixture compensation ON or OFF. (SHORT ON off under (Cal)) %
pa

Parameter | Description %‘

GFF oz ¢ SHORT fixture compensation OFF. §

0N or 1 SHORT fixture compensation ON. 8

Query response is {01},

Example OUTPUT @Hp4286;"SENS:CORR2:SHOR ON"

QUTPUT @Hp4286;"SENS:CORR2;SHOR?"
ENTER @Hp4286;4A

:LOAD[:STATe] {OFF|ON|0[1}

SENSe:CORRection2LOAD[:STATe] {OFF|oN]of1}

Sets the LOAD fixture compensation ON or OFF. (LOAD 0N off under (Cal))

Parameter I Description
OFFor ¢ LOAD fixture compensation OFF.
ONort LOAD fixture compensation ON.

Query response is {0|1}.

Exarmple JUTPUT @Hp4286;"SENS:CORR2:LOAD ON"

OUTPUT @Hp4286;"SENS:CORR2:LOAD?"
ENTER @Hp4286;A
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SENSe:LIST Subsystem

This subsystem is used fo control the list sweep function,

:CLEar

SENSe:LIST:Cl.Ear

Clears the entire list. (CLEAR LIST under (Sweep Sewp); No query)
:MODIfy:SEGMent{1-10}:FREQuency <numeric>
SENSe:L{ST:MODIfy:SEGMen{:‘{l-S}:E‘REQuency < numeric>>

Sets frequency values of each segment. (SEGMENT 1 FREQ, SEGMENT 2 FREQ,
SEGMENT 3 FREQ under {Sweep Setup) ; No Query)

:MODIfy:SEGMent{1-10}:AVERage:COUNt <numeric>

SENSe:LIST :MOBIfy:SEGMent{ 1—3}:AVER&ge:COUNt < numeric>>

Sets averaging number of each segments. (SEGMENT 1 AVG, SEGMENT 2 AVG,
SEGMENT 3 AVG under ; No Query)

:SAVE

SENSeLIST:SAVE

Completes editing the frequency sweep list. (LIST DONE under (Sweep Setup); No query)

:SEGMent <numeric>
SENSe:LIST:SEGMent < numeric>>

Selects the segment to edit.

Parameter | Description

<RUMETrLC> ]Segment number, § to 15
Query response is <numeric>.
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:SEGMent:ADD

SENSe:LIST:5EGMent:ADD

Adds a new segment to a list sweep table. (ADD under (Sweep Setup); No query)

:SEGMent:AVERage:COUNt <numeric>

SENSe:LIST:SEGMent:AVERage:COUNt  <numeric>>

Sets the point averaging factor for the list sweep table. (AVERAGING ON POINT under
(Sweep Setup))

Parameter ! Range ] Unit
<RUMEric> IO to 899 ! —
Query response is <numeric>.

Related Command SENSe:LIST:SEGMent: ADD

Example OUTPUT @Hp4286,;"SENS:LIST:5EGM: ADDY
QUTPUT @Hp4286;"SENS:LIST:SEGM: AVER:COUN 4%

OUTPUT @Hp4286;"SENS:LIST:SEGM:AVER:COUNT"
ENTER @Hp4286;4A

:SEGMent:DELete

SENSe:LIST.SEGMent:DELete
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Deletes a segment from a list sweep table. (DELETE under (Sweep Setup); No query)

SEGMent:EDIT

SENSe:LIST:3EGMent:EDIT

Edits the segment. (EDIT under (Sweep Setup); No query)

:SEGMent:FREQuency <numeric>
SENSe:LIST:SEGMent:FREQuency < numeric>

Sets the frequency value of the segment in the list sweep table. (CENTER under
(Enesp Seiwp))

Parameter ' Range | Unit
<mumeric> | 1000000 (=1 M) to 1.0x10° (=1 G) I Hz
Query response is <numeric>.
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SSEGMent:QUIT

SENSe:LIST:SEGMent:QUIT

Quits editing 2 segment of the list sweep table. (SEGMENT QUIT under (Sweep Setup); No
query)

:SEGMent:SAVE

SENSe:IIST:SEGMent:SAVE

Completes modifying a segment in a list sweep table. (SEGHMENT BONE under
(Swesp Sewp); No query)

SENSe:RDC [:STATe] {OFF|ON|0|1}

SENSe:RDC [:5TaTe] {OFFjon]o|1}

Sets the Rdc measurement for the contact check function ON or OFF

Parameter I Description
OFF or 0 . | Rdc measurement OFF,
ONoril Rde measurement ON.

Query response is {0]1}.

Example OUTPUT @Hp4286;"SENS:RDC ON"

OUTPUT @Hp4286;"SENS:RDC?"
ENTER @Hp4286;4

SENSe:SWEep:DWELI{1|2} <numeric>

SENSe:SWEepDWELI{1]2}  Cnumeric>

Defines the delay times set by SENSe:SWEep :DWEL1{112}:AUTD. (POINT DELAY TIME,
SWEEP DELAY TIME under (Sweep Setp))

Node Description
:DWEL1% Point delay time (POINT DELAY TINE)
:DWEL12 Sweep delay time (SWEEP DELAY TIME)
Parameter Range Unit
< RUMETIC> 0 to 3600 (resolution : 12.5 p} 8

Query response is <nuwmeric>.

Related Command SENSe:SWEep:DWEL1{1 |2} : AUTO
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Example QUTPUT @Hp4286;"SENS:SWE:DWEL 10"
DUTPUT @Hp4286;"SENS:SWE:DWEL: AUTD ON

OUTPUT @QHp4286;"SENS :SWE:DWEL?"
ENTER QHp4286;A
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SOURce Subsystem
The SOURce subsystem controls the signal source of the LOR meter.

SOURce:{CURRent|POWer }[:LEVel][:IMMediate][: AMPLitude] <numeric>

SOURce:{CUR‘Rent!POWer}{:LEVei]E:IMMediate][:AMPLitude} < nurneric >

Sets the OSC level for a frequency sweep. (SEGMENT:FREQ under (Sweep Setup))

Node Description
:CURRent Cuarrent
:POWex Power
Parameter Range ! Unit
<numeric> 200x 1078 to 20x 1072 A (:CURRent)
—33t07 dBm (:PO¥er)

Query response is <nuwmerie> .

Related Command S0URce:VOLTagel[:LEVel] [:IMMediate] [: AMPLitude]

SOURce:VOLIage Subsystem
This subsystem is used to control the ac signal source,

[:LEVel][:IMMediate][:AMPLitude] <numeric>

S0URce: VOLTage[.LEVell IMMediate][: AMPLitude] <numeric>>

Sets the OSC level for frequency/DC-I/DC-V sweep. (0SC LEVEL under (Source)}

Parameter | Range Unit
<numeric> I 10x10™% to 1 v
Query response is <numeric>.
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STATus Subsystem

The LCR meter has a status-reporting structure that is defined by IEEE 488.2 and SCPL
The STATus subsystem controls the SCPI-defined status-reporting structures, which are
STATus:INSTrument, STATus :0PERation, and STATus :QUEStionable registers. The common
commands (listed under “Related Command™) control the IEEE 488.2-defined status reporting

structure.

Related Command *CLS
*ESE

*ESR
*0PC
*SRE
*STB?

STATus: INSTrument Subsystem

This subsystem is used to control the Instrument Status Registers (Instrument Event Status
Register and Instrument Event Status Enable Register).

:ENABle <numeric>
STATus: INSTrument: ENABle < numeric>

Sets the contents of the Instrument Event Status Enable Register.
Pargmeter | Range
<numeric> I Decimal expression of the contents of the register, 0 to 32767 {=21%-1)

Query response is <numeric>.
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Example QUTPUT @Hp4286;"STAT:INST:ENAB 8"

OUTPUT @Hp4286;"STAT: INST:ENAB?"
ENTER @Hp4286;A

[:EVENt]?

S8TATus: INSTrument[: EVENt}?

Returns the contents of the Instrument Event Status Register. (Query Only)

Reading the event register clears if.

Query response is <numeric>,

Example OUTPUT @Hp4286;"STAT:INST?"
ENTER @Hp4286;4

Command Reference 3-63



STATus:INSTrument 3rd Edition

STATus:OPERation Subsystem

This subsystem is used to control the Operation Status Registers {Operation Event Status
Register, Operation Event Status Enable Register, and Operation Status Condition Register) and
the transition filters

:CONDition?

STATus: QO PERation:CONDition?

Queries the contents of Operation Status Condition Register. (Query only)
Query response is <numeric>.

Example QUTPUT @Hp4286;"STAT :0PER: COND?"
ENTER @Hp4286;4

:ENABle <numeric>
STATus:OPERation:ENABle <numeri¢>

Sets the contents of the Operation Status Enable Register.

Parameter ! Description

<numeric> fDecimaI expression of the contents of the register, 0 to 856535 (=216-1)
Query response is <nuUmeric>.

Exampie OUTPUT @Hp4286;"STAT:0PER:ENAB 1"
OUTPUT C@Hp4286;"STAT:(OPER:ENAB?"

[:EVENt]?

STATus:GPERation[:EVENt]?

Queries the contents of the Operation Status Event Register. (Query only)

Reading the event register clears it,

Query response is <RUmMeEric>.

Example OUTPUT @Hp4286;"STAT:0PERT"
ENTER ©Hp4286;A
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:NTRansition <numeric>
STATus:OPERation: NTRansition < numeric>>

Sets the negative transition filter of the Operation Status Register.

Parameter f Description
<numerics ‘Deci.mai expression of the contents of the register, D to 65535 (=2'6-1)

Query response is <numeric>.

Example JUTPUT @Hp4286;"STAT:0PER:NTR 1¢

OUTPUT @Hp4286;"STAT:OPER:NTR?"
ENTER @Hp4286;4A

:PTRansition <numeric>
STATus;:OPERation: PTRansition <numeric>

Sets the positive transition filter of the Operational Status Register.

Parameter Deseription
<numeric> Decimal expression of the contents of the register, 0 to 85535 (=21%-1)

Query response is <nrumeric>.

Exaraple QUTPUT @Hp4286;"STAT:0PER:PTR 1¢

OUTPUT @Hp4286;"STAT:OPER:PTR?"
ENTER @Hp4286;A

s
O
Q
o
3
@
-
o
A
o
]
b
3]
=
o
27

STATus:PRESet

STATus:PRESet

Presets the Operation and Questionable Status Enable Registers and transition filiers, This
command does not affect the Event Registers. (No query)

This command does not affect the Instrument Event Status Register and the Enable Register.

Register/Filter l Preset value
Enable register 0
Positive transition filter 65535 (2191 : all bits are 1)
Negative transition filter 0
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STATus:QUEStionable Subsystem

This subsystem is used to control the Questionable Status Registers (Questionable Event
Status Register, Questionable Event Status Enable Register, and Questionable Status Condition
Register), The LCR meter has no operation that reports an event to the Questionable Status
Register.

:CONDition?

STATus:QUEStionable: CONDition?

Queries the contents of the Questionable Status Condition Register. (Query only)
The LCR meter has no operation that reports an event to the questionable register,

:ENABle <numeric>
STATus:QUEStionzble ENABle  <HUMEric>

Sets the value of the Questionable Status Enable Register,

The LOR meter has no operation that reports an event to the questionable register.

[:EVENt]?

S$TATus:QUEStionable] . EVENt]?

Queries the contents of the Questionable Event Status Register. (Query only)

The LCR meter has no operation that reports an event to the questionable register,
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SYSTem Subsystem

SYSTem:BEEPer{1|2}:STATe {OFF|ON|0{1}

SYSTem:BEEPer{1|2}:5TATe {OFF|ON|o|1}

Sets an annunciator that sounds to indicate completion of certain operations or as a warning.
(BEEP DONE ON off , BEEP WARN ON off under (System))

Node Description
BEEPerl An annunciator that sounds to indicate completion of certain operations such as
calibration or instrument state save. (BEEP DUNE 0N off under )
BEEPer2 The warning annunciator When the annunciator is ON, it sounds a warning when a

cautionary message is displayved. (BEEP WARN ON off under )

Parameter Description
OFF or ¢ Beeper OFF
¥ ori Beeper ON

Query response is {0[1}.

Example QUTPUT @Hp4286;"SYST:BEEP1:5TAT ON“

OUTPUT @Hp4286;"SYST:BEEP1:STAT?"
ENTER QHp4286;A

SYSTem:COMMunicate:GPIB Subsystem
This subsystem sets the HP-IB address that the LCR meter will use to communicate with other
devices on the HP-IB.
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:CONTroller:ADDRess <numeric>
SYSTem:COMMunicate: GPIB:CONTroller:ADDRess < numeric>

Sets the HP-IB address that the LCR meter will use to communicate with the external
controller. ( ADDRESS: CONTROLLER under (Local))

Parameter 1 Range I Unit
<numeric> I Cto 30 [
Query response is <numeric>.

Example DUTPUT @Hp4286;"SYST:COMM:GPIB:CONT:ADDR 8%

QUTPUT @Hp4286;"SYST:COMM:GPIB:CONT :ADDRT"
ENTER @Hp4286;4A
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SYSTem: COMMunicate: GPIB:RDEVice{1[2}:ADDRess < numeric>

3rd Edition

Sets the HP-IB address that the LCR meter will use to communicate with the plotter or

printer. (ADDRESS: PLOTTER under (Local))

Node Description
:RDEVice] plotter
:RDEVice2 printer
Parameter Range I Unit
<numeric> 0 to 30 l -

Query response is <pumeric>.

Example OUTPUT @Hp4286;"SYST:COMM:GPIB:RDEV1:ADDR 5"
OUTPUT €Hp4286;"SYST:COMM:GPIB:RDEV1: ADDR?"

ENTER QHp4286;4A

SYSTem:COMMunicate:PARallel{1]

Subsystem

This subsystem controls the 8-bit parallel /O port.

[:RECeive]:DATA?

Y8 Tem:COMMunicate: PAPallel{:RECeive]: DATA?

Reads data from the 4-bit parallel input of the LCR meter. (Query only)
Query response is <numeric>.

Example OQUTPUT @Hp4286;"SYST:COMM:PAR:DATAT"
ENTER @Hp4286;4

TTRANsmit:DATA <numeric>

3YSTem:COMMunicate:PAPaliel: TRANsmit: DATA < numeric>

Outputs the data to the 8-bit parallel output port. (No query)

Parameter | Range l Unit

<numeric> IO to 255 i -

Example OUTPUT @Hp4286;"SYST:COMM:PAR:TRAN:DATA O"
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SYSTem:COMMunicate:PARallel2 Subsystem
This subsystem controls the handler interface 1/0 port.

:MODE {0[1]2)

8YSTem:COMMunicate:PAPallet2- MODE  {of1]2}

Sets the output mode for the handler interface I/O port. (No query)

Parameter l Description
0 The .port OFF
i Outputs the data in comparator mode
2 Outputs the data in list sweep mode

Query response is {0]1}.

Example JUTPUT ©Hp4286;"SYST:COMM:PARZ2:MODE 2"

SYSTem:DATE. <numeric(year)>,<numeric(month)>,<numeric(day)>
5YSTem:DATE < numeric(year) > < numeric{month)>,<numeric(day)>

Sets the date of the internal clock. (DATE MM/DD/YY under (System))

Parameter ] Range l Unit
<numericyear)> | 1900 to 2009 -
<mumericfmonth)> | 1to 12 -
<nmwmericiday)> |1to 31 o
Query response is <numeric(year)> <numericfmonth)> <numertc(day)>.
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Example OUTPUT ©Hp4286;"SYST:DATE 1993,1,1"

OUTPUT @Hp4286,;"3YST:DATE?"
ENTER @Hp4286;A,B,C

SYSTem:DATE:MODE {MDY|DMY}

SYSTemDATE:MODE {MDY[DMY}

Changes the displayed date to the “month:day:year” format or the “day:month:year” format.

Parameter | Deseription
MDY “month:day:year” format. (MonDay¥ear under )
DEY “day:month:year” format. (DayMon¥ear under )

Query response is {MDY]DMY,

Command Reference 3-58



SYSTenm:PATE:MODE 3rd Edition

Example OUTPUT ©Hp4286;"SYST:DATE:MODE DMY!

OUTPUT @Hp4286; "SYST:DATE:MODE?"
ENTER @Hp4286;A$

SYSTem:ERRor?
SYSTem:ERRor?
QOutputs the error message in the error queue.

Query response is <numeric (Brror number)> <string (Frror message)> .

Example DIM A$[50]
CUTPUT @Hp4286;"SYST:ERRT"
ENTER €Hp4286;4,A%

SYSTem:FIXTure {NONE/HP16191/HP16192/HP16193/HP16194/UDEFined}

SYSTem:FIXTure {NONE[HP16193|HP16192|HP16193|HP16194] UDEFined }

Specifies the fixture in use in order to select which electrical length (recorded in the LCR
meter) is to be used. ( FIXTURE [ ] under (&a))

Parameter Description
NONE No test fixture(FIXTURE: KOEE)
HP16191 HP 16191A (16191)
HEP16192 HP 16192A (16182)
HP16193 HP 16193A (16193}
HP16194 HP 16194A (161%4)
UDEFined User-defined test fixture (USER )

Query response is {NONE{HP16191|HP16192 |HP16193 |HP 16194 {UDEF}.

SYSTem:FIXTure:DISTance <numeric>

SYSTem:FIXTure:DISTance < numeric>>
Sets the electrical length of the user-modified fixture, (DEFINE EXTENSION under
FIXTORE [ 1 )

Parameter l Range i Unit
<RUMETIe> l——lO to 10 (m) t _

Query response is <nuwmeric>.

SYSTem:FIXTure:LABel <string>

SYSTem:FIXTure:LABel <Ustring>

Modifies the label of the user-modified fixture. {LABEL FIXTURE under FIXTURE [ 1 )
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SYSTem:FIXTure:SAVE

SYSTem:FIXTure:SAVE

Saves the settings of the user-modified fixture. (SAVE USER FXTR KIT under
FIXTURE [ ] ;No query)

SYSTem:KEY <numeric>

SYSTem:KEY < numeric>
Sends the key code for a key or a softkey on the front panel. This is equivalent to actually
pressing a key.

Do not use multiple commands in a program line (for example, OUTPUT @Hp4286; "SYST :KEY
C;KEY 1"). If you do, the LCR meter’s operation cannot keep up with the program.

Parameter ] Description
<numeric> I Key code, 0 to 52
Query response is <numeric>. (The last key operation)

Example LOCAL ©Hp4286
OQUTPUT @Hp4286;"SYST:KEY 0"

()

SYSTem:KLOCk {OFF|ON|0|1} o
SYSTemKLOCk {oFFloN|oj1} g
b}

Locks the front panel keys and the rotary knob. 2
g

Parameter I Description @

OFF or & Unlock the front panel keys. g
ONori Lock the front panel keys. ]

Query response is {01},

Example QUTPUT @Hp4286;"SYST:XLOC ON"

OUTPUT @Hp4286;"SYST:KLOC?"
ENTER QHp4286;A

SYSTem:PRESet

SYSTem:PRESet

Presets the LCR meter to the preset default values. See Appendix C of the Function Reference
for the default values. This command does not preset the HP Instrument BASIC. (PRESET ), No

query)
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SYSTem:TIME <numeric(hour)>,<numeric(min)>,<numeric(sec)>
SYSTern:TIME < numeric{hour)>> < numeric(min)>>, < numeric(sec) >

Sets the time of the internal clock. (TIME HH:MM:SS under SET CLOCK )

Parameter I Description
<numericfhour)> |Hour, 01023
<numericfmin)> | Minute, 0 to 58
<mumeric(sec)> Second, O to B9
Query response is <numericthour)>, <numeric(min)>,<numeric(sec)>.

Example OUTPUT @Hp4286;"SYST:TIME 10,30,0"

OUTPUT @Hp4286;"SYST: TIME?"
ENTER @Hp4286;4,B,C

SYSTem:VERSion?

SYSTem:VERSion?

Queries the SCPI version to which the LCR meter conforms. (Query only)

Query response is <string>. {For example, 1993.0)

Example DIM A$[10]
OUTPUT @Hp4286;"SYST:VERS?"
ENTER QHp4286;A%
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TRIGger Subsystem

The TRIGger subsystem is used to control the trigger event of the trigger systermn.

Related Command INITiate:CONTinuous
INITiate[:IMMediate]
INITiate[:IMMediate] : AGAin:ALL

TRIGger:EVENt: TYPE {POINt|SWEep}

TRIGzer BVENGTYPE  {POINt|{SWEep}

Selects the trigger event mode. (TRIG EVENT [ ] under (Trigger))

Parameter I Description
POINt Trigger event on pointl
SWEep Trigger event on sweep

Query Response is {POIN|SWE}.

1 Available only when the trigger source is HP-IB, Manual, or External trigger.

Example QUTPUT @Hp4286;"TRIG:EVEN:TYPE SWE"

JUTPUT @Hp4286;"TRIG:EVEN:TYPE?"
ENTER @Hp4286;4$

TRIGger:SLOPe {POSitiveNEGative}

TRIGgerSLOPe {POSitive|NEGative }

Sets the trigger signal polarity of an external signal connected to the rear panel EXT TRIGGER
input. (TRIG PLRTY pos neg under (Trigger))
Parameter ] Deseription
POSitive Positive trigger (low-to-high transition)
NEGative Negative trigger (high-to-low transition)
Query Response is {POS|INEG}.
Example OUTPUT @Hp4286;"TRIG:SLOP POSY

OUTPUT @Hp4286;"TRIG:5LOPT?T"
ENTER ©Hp4286;4%
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TRIGger:SOURce {BUS|EXTernalINTernal/MANual}

THIGger:$GURce {BUS|EXTernal|INTernal{MANual}

Selects the trigger source, which is common to both channels. {(TRIGGER: [ ] under (Trigger))

Parameter l Description
BUS HP-IB trigger {(xTRG)
EXTernal External trigger input from EXT TRIGGER input on the rear panel
INTernal Internal trigger
MANuail Manual trigger from front panel key

Query Response is {BUSIEXTINTIMAN}Y.
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Common Commands
*CLS
*CLS

Clears the Status Byte Register, and the Operation Event Status Register, the Standard Event
Status Register, and the Instrument Event Status Register. (No query)

Example OUTPUT @Hp4286;"xCLS"

*ESE <numeric>
*ESE < numeric>>

Sets the enable bits of the Standard Event Status Register.

Parameter l Description

CRUMSTIC> l 0 to 255 (decimal expression of enable bits of the operation status register}
Query response is <numeric>.

Example OUTPUT QHp4286;"ESE 1"

QUTPUT @Hp4286 ; "+ESE?"
ENTER QHp4286;A

+*ESR?

*ESR?

Returns the contents of the Standard Event Status Register. (Query only)

Query response is <numeric>.

Example OUTPUT QHp4286; "«ESR?!
ENTER QHp4286;4A

*IDN?

*IDN?
Returns a string that represents the analyzer's ID,

Query response is < manufacturer>, <model> <serial no.> <firmwere rev.>.

Where,
<manufacturer> HEWLETT-PACKARD.
< model> 42914,

<serial no.> Serial Number, like JP1KAQ0101.
<firmware rev.>  Firmware revision, like REV1.00.

Example OUTPUT @Hp4286; "*IDN?"
ENTER @Hp4286;A%
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«*QPC

*OPC

Sets the Operation Complete bit (bit 0 of the Standard Event Status Register) to 1 when it
completes all pending operations.

*0PC? query returns an ASCII character 1 when all pending operations have been completed.

Query response is 1.

Example gUTPUT @QHp4286;"+0PC"

OUTPUT @Hp2286;"+DPC?"
ENTER @Hp4286;A

=QPT?

*OPT?
Queries the options instatled. (Query only)

Query response is <option>s.

Where <oplion>s are,
1¢2 Add HP {BASIC, HP-HIL keyboard and cable.

Example QUTPUT QHp4286;"«0PT7"
ENTER QHp4286;A$

*PCB <numeric>
*PCB < numeric>>

o
O
Q
3
3
o)
]
o
A
_(‘?h
]
-
1]
=1
%]
o]

Specifies the address of a controller that is temporarily passing HP-IB control to the analyzer.
(No query)

Parameter I Description
<NUMErLC> l 0to 30
Example CUTPUT @Hp4286,;"«PCB 0"
+RST
*RET

Resets the analyzer to its default values, (see the Function Reference for information on the
default values), stops sweeping and taking data, and resets the HP Instrument BASIC . (No

query}
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*SRE <numeric>
*SRE <numeric>

Sets the contents of the Status Byte Enable Register.

Parameter } Description

<numerics l 0 to 255 (decimal expression of the contents of the Service Request Enable Register)
Query response is <numeric>.

Exampie JUTPUT @Hp4286;"«SRE 1"

OUTPUT @Hp4286;"+SRE?"
ENTER @Hp4286;4

+STB?

*3TRB7

Returns the contents of the Status Byte Register. The content of the register’s bit 6 is the
master summary status bit. (Query only)

' Query response is <numeric>.

Example OUTPUT @Hp4286;"+STB?"
ENTER ©Hp4286;4

«TRG

*TRG

Triggers the analyzer when the trigger mode is set to BUS trigger. (No query)

Example To trigger a measurement,

OUTPUT @Hp4286;"INIT:CONT 0N
OUTPUT @Hp4286;"TRIG:S0OUR BUS"
OUTPUT @Hp4286;"+TRG"

+TST?

*TST?

Executes an internal self-test and returns the test result. (Query only)

Query response is {011},

Where,
] : Pass
1 : Fail
Example OUTPUT @Hp4286;"+TST?"
ENTER @Hp4286;4A
*WAI
* WAL

Makes the analyzer wait until all previously sent commands are completed. {(No query)
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Using Status Reporting System

The analyzer has status registers that report system conditions. The register contents are
changed depending on the particular condition of the analyzer. By reading this register, you
can determine the specific analyzer status.

This chapter provides the foliowing information;
m General status register model,

m Status register structure.

s How 1o use status register in a program.

s Sample program: performing calibration

General Status Register Model

The analyzer has a status reporting system to report the condition of the analyzer.

SR
T —
= % \ s Service Request

]
!il
- T Status byte Register

—_ S fread only)

Enable Register

i
|
ot

| l | Enabie Register

smeis Buisnyy

; i i t ‘ 2 | % § i Event Register

A
@
B
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-
@
A
3
3

[eXhT v

Figure 4-1. General Status Register Model

The status reporting system has a hierarchical structure as shown in Figure 4-1. When the
analyzer condition satisfies the particuler condition, the corresponding bit of the event register
is set TRUE. Therefore, you can check the analyzer condition by reading the event register.

When the event register bit is set to TRUE, and corresponding enable register bit is also TRUE,
the summary bit of the status byte register is set to TRUE. You can read the status byte register
by using the serial poll.
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If the corresponding bit of the service request enable register is TRUE, the service request
(SRQ) is generated with the positive transition of the status byte register bit. By generating the
SRQ, you can notify the controller that the analyzer is requesting service. You can program

for an interruption request by the SRQ. See “SRQ and Interrupt” for more details about the
program requirements. '

Event Register

Reflects the correspondent analyzer condition as a bit status. These bits monitor the changing
analyzer state continuously and change the bits status as required.

You cannot change bit status by HP-IB command.

The analyzer has the following event registers:

m Instrument Event Status Register (see Table 4-2 for details).
= Standard Event Status Register (see Table 4-3).

w Operation Status Event Register {see Table 4-4).

Enable Register

The enable register selects which event register bits can set the bit in the summary bit of the
status byte register that is connected to SRQ generation. The register bits work like mask
bits. When you want to set a bit in the status byte register by a specific register condition,
set the corresponding enable register to 1. This sets a 1 bit in the status byte register with a
corresponding event register bit,

Use this register to select which event register bits generate the SRQ.

All event registers have a corresponding enable register for each bit.

Status Byte Register

If enabled event register is set to 1, the corresponding bit of the status byte register is set to 1.
This register also indicates the output queue and SRQ status.

The value of the status byte register can be read by using the SPOLL statement or *STB? query
by the controller. SPOLL reads the status byte register value directly without being set the
analyzer to remote. Therefore, you can continue to operate front panel keys while a controller
is reading the status byte register. On the other hand, the *STB? query sets the analyzer to
remote mode. Reading the status byte register by either command does not affect the contents
of the status byte register, except for the SPOLL clears RQS bit. Table 4-1 lists the contents of
the status byte register.

A serial poll initiated by using the SPOLL command reads bit 6 of the status byte register asthe
RQS bit. The *STB? command reads bit 6 as the MSS bit,

SRQ (Service Request} can be generated the status byte register by setting the service request
enable register. For more information about SRQ, see “SRQ and Interrupt” in this chapter,
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Transition Filter and Condition Register

The transition filter allows to select which transitions of the analyzer condition to set a bit in
the event register.

When the status register has a transition filter, there is a lower register called a condition
register under the event register. The transition filter is in between the event register and
condition register. The transition filter enables you to select a positive and/or negative
transition of the condition register bit to set a bit in the corresponding event register. For
exampie, if you set the negative transition filter, 1 is set in the event register by changing 1 t0 0
in the event register.

1 U] Enavle Register

! | ’§ J i g E ' I Event Register

| A‘L g 3 Pogitive Transition Filter

1__ E __J_ ; Negative Transition Filter

‘ Condition Register

Ce304002

Figure 4-2. Transition Filter and Condition Register

For the HP 4286A, only “Program Running” bit of the operation status register has a transition
filter. By using the transition filter, you can generate an SRQ either at the start or the end of
the program execution.
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Status Register Structure

The status register has a hierarchical structure. The status byte register summarizes the low

level registers.
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Figure 4-3. Status Register Structure
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Table 4-1. Status Bit Definitions of the Status Byte Register

Register Summary Bit

Bit Name Description
2 Instrument Event One of the enabled bits in Instrument Event Status Register
Status Register has been set.
Summary Bit
3 Questionable Status The analyzer has no operation to report the event to the

Register Summary Bit |Questionable Status Register group. This register is available

to maintain consistency with other SCPI compatible devices.
4 MAV (Message An information has been prepared to be cutput, but it has

Available) not been read yet.

5 Standard Event Status | One of the enabled bits in the Standard Event Status

Register Summary Bit | Register has been set.

6 RQS The analyzer generated an SRQ. When reading the status
byte register by SPOLL, bit 6 is RQS bit.

MSS The analyzer has at least one TRUE bit in the status byte
register that is enabled by the service request enable
register. When reading the status byte register by *STB?, bit
6 is MSS bit.

7 Operation Status One of the enabled bits in the Operation Status Register has

been set.

A status bit is cleared when *CLS command is executed.

Using Status Reporting System 4.5
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Table 4-2.
Status Bit Definitions of the Instrument Event Status Register
Bit Name Description
0 Sweep Complete A sweep has been completed since the last read of the
register.
1 Service Routine 1. An internal service routine has completed an operation or
Waiting or Manual is waiting for an operator response.

Trigger Waiting 2. The analyzer has set the manual trigger mode and is

waiting for a manual trigger.

2 Data Entry Complete | A terminator key has been pressed.

3 Limit 2 Failed Limit test 2 was failed.

4 Limit 1 Failed Limit test 1 was failed.

5 Contact Check Failed |Contact check was failed

6 Out of BIN Measurement result was out of limits of all bins,

7 Point Measurement One measurement point of a sweep has been completed.
Completet

8 Calibration or The analyzer completed a calibration or compensation
Compensation process including a measurement and a calculation for the
Complete coeflicients, and ready to perform next process.

1 This bit is set only when both related bits of the service request enable register and the instrument event status
enable register are enabled.
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Table 4-3. Status Bit Pefinitions of the Standard Event Status Register

Bit

Name

Description

i

Operation Complete

Request Control

Query Error

Device Dependent
Error

Execution Error

Command Error

User Request

Power ON

The analyzer has completed all pending operations and is
ready to accept new commands. This bit is generated only in
response Lo the *0PC command.

The analyzer requires control of HP-IB to proceed the
current operation.

1. The analyzer has been addressed to talk, but there is
nothing in the output queue Lo transmit,

2. Data in the Output Queue has been lost.

An error, other than a command error, 2 QuUery error, or an
execution error has occurred.

1. An HP-IB command parameter exceeded iis input range,
or is inconsistent with the analyzer’s capabilities.

2. An HP-IB command could not be properly executed due
to some analyzer condition.

1. An IEEE 488.2 syntax error has occurred. The analyzer
receives a commangd that did not follow the syntax
defined by the IEEE 488.2 standard. Possible violations
include, a command parameter violated the analyzer
listening formats or a command parameter type is
unacceptable to the analyzer.

Z. A semantic error occurred. For example, the analyzer
received an incorrectly spelled command. Another
example would be that the analyzer received an optional
488.2 command that is not implemented to the analyzer.

3. The analyzer received a Group Execute Trigger (GET)
inside 3 HP-IB command.

The operator pressed a front panel key or an optional
keyboard key or turned the rotary knob.

A power-on sequence has occurred since the register was
last read.

Table 4-4. Status Bit Definitions of the Operation Status Register

Bit

Name

Description

14

Program running | An HP Instrument BASIC program is running.

Using Status Reporting System 4.7
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How to Use the Status Registers in a Program

You can use the status registers to determine the specific analyzer status in the program. To
determine the contents of the status register, the following methods are used:

= Read an event register directly.
& Use the Service Request (SRQ).

Reading an Event Register Directly

You can read the contents of the event register directly to determine the specific analyzer
condition. Use this method if you do not need to know the timing of the event register
changes, The following procedure reads the register directly:

1. Query the event register contents.
2. Retrieve a return value.
3. Check the bit condition using the BASIC BIT function.

GUTPUT @Hp4286;'"STAT: INST?" Queries instrument event status register contenis.

ENTER @Hp4286;Esb Retrieve return value.

IF BIT(Esb,4) THEN Ifbit 4 of the instrument event status register is set to 1, the limit
DISP "LIMIT TEST FAILED AT Ch 1." test failed on channel I.

END IF

Module 4-. Reading an Event Register

m Related HP-IB Commands. The following query commands can be used to read the contents
of an event register directly.

*STB? Returns Status Byte Register contents.
*ESR7? Returns Event Status Register contents,
STAT : INST? Returns Instrument Event Status Register contents.

STAT:UPER:COKD? Returns Operation Status Register contents,
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SRQ and Interrupt

You can initialize your program to enable interrupt processing by the Service Request (SRQ)
from the analyzer. The analyzer generates an SRQ when the specified condition is satisfied.

The SRQ itself does not coniain information on the SRQ source. However, the Request Service
(RQS) bit in the Status Byte Register of the SRQ source device is set to 1. If multipie devices
are connected on the bus, you can check the RQS bit (bit 6) of the analyzer by using a serial
poll, SPOLL.

Use the SRQ interrupt if you want to determine when the condition changes. The following
procedure is used to set the SRQ interrupt:

Define the branch for the interruption. (Use ON INTR statement.)

Set to | the enabie register for the corespondent event register bit.

Set to 1 the service request enable register bit for the correspondent status byte register bit.
Clear the status register before enabling the SRQ interruption.

Enable the SRQ interruption. (Use ENABLE INTR statement.)

Start the event.

. Wait for the SRQ. Usually, the program waits within an endless loop.

o N ook W N e

. If muitiple devices that can generate an SRQ exist on the HP-IB, you should check bit 6 of
the status byte register of the target device. If the SRQ is generated from the target device,
the status byte register bit 6 is set to 1.

The following example uses an SRQ interruption for detecting the end of sweep. Bit 0 of the
instrument event status register is used for this purpose.

ON INTR Scode GOTO Sveep_end When the SRQ has vocurred, jumps to label, “Sweep_end.”

OUTPUT @Hp4286;"STAT:INST:ENAB 1"  Set bil O of the insturment even! status enable register to 1. {2° = 1)
OUTPUT @Hp4286;"=SRE 4" Set bit 2 of the service reguest enable register to 1. (2% =4)

OUTPUT @Hp4236;"*+CLS" Clears the event register.

OUTPUT @Hp4d286;"*JpPCT" Confirms the clear operation is completed.

ENTER @Hp4286;0pc
I

QUTPUT QHp4286;"TRIG:SOUR INT" Selects tnternal trigger source.

QUTPUT 0Hp4286;"INLIT:CONT OFF" Sets the continuous mode OFF Py
OUTPUT ©Hp4286;"ABOR" Moves trigger sequence to the idle state. % g
ENABLE IKTR Scode;2 Enables the SRQ interruption just before triggering. %_ a
OUTPUT #Hp4286; INIT" Trigger a measurement. gg
Waiting: GOTO Waiting Waits until SRQ is generaled. 0o
Sweep_end:! When on SRG, program jumps to this label. = )
IF NOT BIT(SPOLL(QHp4286),6) THEN Check the SRQ is generaled from the target device by checking status 5
byte register bit 6. E
ENABLE THTR Scode;2 If not, enable the SRQ again, then
GOTD Waiting returns to the endless looping.
END IF

Module 4-. Detecting Sweep End Using SRQ and Interrupt

Note *CL5 clears only the event registers and the status byte register. The enable
i register and transition filter settings are not altered by executing the *CLS
ﬁ command. To clear the enable register and transition filter, use SYST:PRES
command.
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Figure 4-4 shows the SRQ generation sequence of the example above,
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Figure 4-4. SRQ Generation Sequence

m Related HP-1B Commands
The following HP-1B commands are used for setting the SRQ generation:
*SRE decimal Sets the service request enable register.
*ESE decimal Sets the enable register for event status register.
STAT:TNST:ENAB decimal Sets the enable register for instrument event status register.
STAT:OPER:ENAB decimal Sets the enable register for operation status register.
STAT:OPER:PTR decimal  Sets the transition filter to positive for operation status registier.

STAT:0PER:NTR decimal  Sets the transition filter to negative for operation status register.
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Manual Changes

Introduction

This appendix contains the information required to adapt this manual to earlier versions or
configurations of the analyzer than the current printing date of this manual. The information
in this manual applies directly to the HP 4286A RF Impedance/Material Analyzer serial number
prefix listed on the title page of this manual.

Manual Changes

To adapt this manual to your HP 42864, see Table A-1 and Table A-1, and make all the manual
changes listed opposite your instrument’s serial number and firmware version.

Instruments manufactured after the printing of this manual may be different from those
documented in this manual. Later instrument versions will be documented in a manuail
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 A-1, it may
be documented in a yellow MANUAL CHANGES supplement.

In additions to change information, the suppiement may contain information for correcting
errors (Errata) in the manual, To keep this manual as current and accurate as possible,
Hewtlett-Packard recommends that you periodically request the latest MANUAL CHANGES
supplement.

For information concerning serial number prefixes not listed on the title page or in the
MANUAL CHANGE supplement, contact the nearest Hewlett-Packard office.

Turn on the line switch or execute the *IDN? command by HP-IB to confirm the firmware
version. See the HP-IB Command Reference manual for information on the *IDN? command.

Table A-1. Manual Changes by Firmware Version

Version Make Manual Changes
REV.1.xx CHANGE 1

o
=
=
o
O
=~
a3
=
fom]
D
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Change 1

The firmware revision 1.xx does not support the following commands. Please delete the
descriptions of the following commands.

CALCulate:COMParator :COUNt:CLEar
CALCulate:COMParator:COUNt[:STATe]l {ONIOFF}
DATA[:DATAT BCOU?

DISP:DATA:PARametorl:MSD
DISP:DATA:PARametorl:MSD:ALL
DISP:DATA:PARametori:MSD:AUTD
DISP:DATA:PARametori:MSD:FIX {ONIOFF}
DISPLay[:WINDow]:BCOUnt:STATe {0ON|OFF}
MMEMory:DELete:CAL

MMEMory:LOAD:CAL

MMEMory:ST0re:CAL: AUTD {0ON|OFF}
SENSe:CORR{1[2}:CKIT:STANdard3 {}IF}
SENSe:CORR{1[2}:LOAD:TYPE {RL|LQF}
SENSe:LIST:MODIfy:SEGMent{:~10}:AVERage :COUNt
SENSe:LIST:MODIfy:SEGMent{1-10}:FREQuency
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Serial Number

Hewlett-Packard uses a two-part, ten-character serial number that is stamped on the serial
number plate (see Figure A-1) attached to the rear panel. The first five characters are the serial

prefix and the last five digits are the suffix.

f {Bp)]  HEWLETT PACKARD JAPAN W

|
SERNG JP1KA 00101

MADE IN JAPAN 33

s

hoissmm e
LAGCIOO!

Figure A-1. Serial Number Plate
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Sample Program

Example 1: BIN sort at a single frequency

Measurement Conditions

u Measurement parameter : L;-Q

s Measurement frequency : 100 MHz
m OSC level : 10 mA

m Contact check : ON

Upper liwit : 10 @
Lower fimit : 1 2

# Comparater (BIN)

Parameter : L
BIN I: 10 nH4:1%
BIN 2 : 10 nH£2%
BIN 3: 10 nH3%
BIN 4: 10 nHt4%
BIN 5: 10 nH+5%
BIN 6 : 10 nH£6%
BINT: 10 nH4TS
BIN 8 : 10 nH+8%
BIN §: 10 nHE0%

Secondary parameter : Q
Upper limit : 20
Lower ltmit : 5

n Display : OFF
m Calibration : OPEN/SHORT/LOAD cal using working standard set

= Output : Measurement value, BIN sort result, contact check resuit

Semple Program  B-1




EXAMPLE 1

10 tékkkx INITIALIZE sk

20 DIM A(1:2,1:2)

30 !

40 Osc_level=.01 f[a]

50 Meas_frequency=1.E+8 ![Hz]

60 !

70 ASSIGN @Hp4286 TO 800

80 Scode=8

90 CLEAR @Hp4286

100 ABGRT Scode

110 OUTPUT @©Hp4286;"DISP:ALL HIHB"

120 OUTPUT @Hp4286;"CALC:COMP:SAVE"

130 ¢

140 ! ¥*** Set measurment parameter kkkkkx

150 CUTPUT @Hp4286;"CALC:FORM LsQ"

160 ¢

170 | **** Swaep Setup **¥k*

180 OUTPUT QHp4286;"SENS:LIST:CLE"

190 OQUTPUT @Hp4286;"SENS:LIST:SEGM:EDIT!

200 OUTPUT QHp4286;"SENS:LIST:SEGM:FREQ";Meas_frequency
210 OUTPUT QHp4286;"SENS:LIST:SEGM:SAVE"

220 OUTPUT @Hp4286;"SENS:LIST:SAVE"

230 ¢ :

240 1 xxxxk Set (5C Level ##xxx

250 OUTPUT @Hp4286;"SOUR:CURR";0sc_level

260 1

270 ' #%¥x Setup Contact Check #kkx*

280 OUTPUT @Hp4286;"CALC:RDC:LIM:UPP 10"![0EM] Upper Limit
290 OUTPUT @Hp4286;"CALC:RDC:LIM:LOW 1"![0HM] Lower Limit
300 OUTPUT @Hp4286;"CALC:RDC:LIM:STAT oNn¢

310 QUTPUT @Hp4286;" SENS:RDC ONV

320 !

330 !'sxkk CALIBRATION STATE CHEKING #%**

340 QUTPUT €Hp4286,;"SENS:CORRL?"

360 ENTER @Hp4286;Stat

360 IF Stat THEN

370 INPUT "ARE YOU SURE TO RE~CALIBRATE NOW? [Y/N]",Ans$
380 IF Ans$"Y" THEN Skip_cal

390 ERD IF

400 !

410 lkskk SELECT USER CAL seskskoookdokk sk kokkkokk

420 QUTPUT @Hp4286;"SENS:CORRL:COLL:FPG USER"
430 !

440 Padokk USER CAL KIT SETTING #sksksokskskokskkskk

450 QUTPUT @Hp4286;"SENS:CORR:CKIT UDEF"

460 INPUT "INPUT Rs OF WORKING STANDARD",Rs

470 OUTPUT @Hp42B6;"SENS:CORR1:CKIT:STAN3:R ";Rs
480 INPUT "“INPUT Ls OF WORKING STANDARDY,Ls

490 OUTPUT @Hp4286;"SENS:CORRL1:CKIT:STAN3:L V;Ls
500 !

510 1#xx+ SETTING ENABLE REGISTER FOR SRO #%kx%
520 CUTPUT ©Hp4286;"STAT:INST:ENAB 258"

530 OUTPUT @Hp4286;"*SRE 4"

B-2 Sample Program
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540
550
560
570
580
530
600
610
620
630
640
650
660
670
680
890
700
710
720
730
740
750
760
770
780
790
800
810
820
830
840
850
860
870
880

890 !

900
910
920
930
940
850
960
970
880
990

1000
1010
1020
1030
1040
1050
1060
1070

GUTPUT @Hp4286;"TRIG:50UR INT"
1

Pxwxx OPEN STD., MEASUREMENT #k*%*

ON IKTR Scode GOTO COpen_end

OUTPUT @Hp4286;"*CLS;*0PC?"

ENTER @Hp4286;0pc

INPUT "MAKE OPEN, THEN PRESS [RETURN]",Dummy
ENABLE INTR Scode;?2

OUTPUT @Hp4286;"SENS:CORR::COLL STAN1®
Wait_open:G0TC Wait_open

Open_end:!

§

Vakkk SHORT STD. MEASUREMENT sk

ON INTR Scode GOTO Short_end

QUTPUT @Hp4286,"x(CLS;*0PC?"

ENTER @Hp4286;0pc

INPUT "MAKE SHORT, THEN PRESS [RETURN]",Dummy
ENABLE INTR Scode;Z2

OUTPUT @Hp4286;"SENS:CORR1:COLL STAN2"

Wait_ short:GOTO Wait_short

Short_end:!

’

Pekwkx LOAD STD. MEASUREMENT ek

ON INTR Scode GOTO Load_end

JUTPUT @Hp4286;"*CLS;*QpPC?"

ENTER @Hp4286;0pc

INPUT "CONNECT LOAD, THEN PRESS [RETURN]Y,Dummy
ENABLE INTR Scode;?2

UUTPUT @Hp4286;"SENS:CORR1:COLL STAN3"
Wait_load:GOT0O Wait_load

Load_end:!

]

OQUTPUT @Hp4286;"SENS:CORR1:COLL:SAVE"
]

Skip.cal:!

i

! #+*x Initialize BIN table #kkkx
OUTPUT @Hp4286;"CALC:COMP:CLE"
QUTPUT @Hp4286;"CALC:COMP:CONT:SEGM 1*
OUTPUT @Hp4286;"CALC:COMP:SEGM:EDITY
GUTPUT @Hp4286;"CALC:COMP :SEGM: ADD"
OUTPUT @Hp4286;"CALC:COMP:SEGM:UPP 10.1E-9"
OUTPUT @Hp4286;"CALC:COMP:SEGM:L0W 9.9E-9"
GUTPUT @Hp4286;"CALC:COMP :SEGH:SAVE"
OUTPUT @Hp4286;"CALC:COMP :SEGM: 4DDY
OUTPUT @Hp4286;"CALC:COMP:SEGM:UPP 10.2E-9"
CUTPUT @QHp4286;"CALC:COMP:SEGM:LOW 9.8E-9"
OUTPUT @Hp4286;"CALC:COMP:SEGM:SAVE"
QUTPUT @Hp4286;"CALC:COMP:SEGM: ADDY
OUTPUT @Hp4286;"CALC:COMP:SEGM:UPP 10.3E-9"
OUTPUT @Hp4286;"CALC:COMP:SEGM:LOW &.TE-9"
OQUTPUT @Hp4286;"CALC:COMP:SEGM:SAVE"
QUTPUT @Hp4286;"CALC:COMP:SEGM: ADD"
QUTPUT @Hp4286;"CALC:COMP:SEGM:UPP 10.4E-9"

1080 QUTPUT ©Hp4286;"CALC:COMP:SEGM:LOW 9.6E~9"

Samgple Program

83

w
o
bl
3
T
o
.
-
o)
L«
-
jab)
3




1090
1100
11190
1120
1130
1140
1150
11860
1170
1180
1190
1200
1210
1220
1230
1240
1260
1260
1270
1280
1280
1300
1310
1320
1330
1340
1350
1360
1370
1380
1390
1400
1410
1420
1430
1440
1450
1460
1470
1480
1490
15C0
1510
1620
1530
1540
1580
1560
1570
1580
1580
i600
1610
1620
1630

OUTPUT @Hp4286;"CALC:COMP:SEGM:SAVE"

QUTPUT @Hp4286;"CALC:COMP:SEGM: ADD"

OUTPUT @Hp4286;"CALC:COMP:SEGM:UPP 10.5E-9"
OUTPUT @Hp4286;"CALC:COMP:SEGM:LO¥ ©.5E-9"
OUTPUT @Hp4286;"CALC:COMP:SEGM:SAVEY

OUTPUT @Hp4286;"CALC:COMP:SEGM: ADDY

DUTPUT @Hp4286;"CALC:COMP:SEGM:UPP 10.8E-9"
CUTPUT @Hp4286;"CALC:COMP:SEGM:LOW 9.4E-9"
OUTPUT @Hp4286,;"CALC:COMP :SEGM:SAVE"

OUTPUT @Hp4286; " "CALC:COMP:SEGM: ADD"

OUTPUT @Hp4286;"CALC:COMP:SEGM:UPP 10.7E~-9"
OUTPUT @Hp4286;“CALC:COMP:SEGM:LOW 9.3E-9"
QUTPUT @Hp4286;"CALC:COMP:SEGM:SAVE"

OUTPUT @Hp4286;"CALC:COMP :SEGM: ADDY

OUTPUT @Hp4286;"CALC:COMP:SEGM:UPP 10.8E-9"
CUTPUT @Hp4286;"CALC:COMP:SEGM:LOW 9.2E-9"
CUTPUT ©Hp4286;"CALC:COMP:SEGM: SAVE"

QUTPUT @Hp4286;"CALC:COMP:SEGM:ADD"

GUTPUT @Hp4286;"CALC:COMP:SEGM:UPP 10.9E-9Y
CUTPUT @Hp4286;"CALC:COMP:SEGM:LOW 9.1E~g"
OUTPUT @Hp4286;"CALC:COMP:SEGM:SAVE"

QUTPUT @Hp4286;"CALC:COMP:SAVE"

QUTPUT €Hp4286;"CALC:COMP:STAT ON"

i

P¥xkkk Set secondary limt parameter

OUTPUT @Hp4286;"CALC:COMP:SREJ:LOW 5"! Lower Limit
OUTPUT @Hp4286 ;' 'CALC:COMP:SREJ:UPP 20"! Upper Limit
BUTPUT @Ep4286;"CALC:COMP :SEGM:SAVE"

QUTPUT ©Hp4286;"CALC:COMP:SREJ:STAT ON"
OUTPUT @Hp4286;"CALC:COMP:SAVE"

¥

Pakkx MEAS DATA DISPLAY OFF sokskcksoksokskokskok
OUTPUT @Hp4286;"DISP:TRAC:STAT OFF"

i

{ax%x BINARY FORMAT TRANSFER SETTING %%
ASSIGN @Dt TD 800;FORMAT OFF

CUTPUT @Hp47286;"FORM:DATA REAL,64"
INTEGER Headi,Head?2,Head3,Head4,Term

Uodkkk MoaSUTement sk skkokkok ok ks dok ok ok o
OUTPUT @Hp4286;"INIT:CONT OFF"

OUTPUT @Hp4286;"4BORY

ON INTR Scode GOTD Meas_end

OUTPUT @Hp4286;"STAT:INST:ENAB 1;*SRE 4;"
CUTPUT @Hp4286;"*CLS;*0PC?"

ENTER @Hp4286;0pc

INPUT "CONNECT DUT, THEN PRESS [RETURN]",Dummy
ENABLE INTR Scode;2

DUTPUT @Hp4286;"INIT"

Wait_meas:GOTD Wait_meas

Meas_end:!

}

! #*xx* Qutput Measurement and BIN sort results skssksx
QUTPUT @Hp4286;"DATA? BIN"

ENTER @Dt ;Headl,Head2,Head3,Head4,Bin,Term

B4 Sample Pregram
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1640 QUTPUT @Hp4286;"DATA? RDCDT" ?‘5
18650 ENTER @Dt ;Head?,Head2,Head3,Head4,A(*),Tern g
16860 PRINT " Ls =";A(2,1);"[B]" —%
1670 PRINT " Q =";4(2,2) o
1680 PRINT : é
1690 PRINT " BI¥ =";BRin;" (0=0UT OF BIN, 10=AUX BIN, -1=NQ TEST)® P
1700 PRINT "CONTACT CHECK =";A(1i,1);" (O=FAIL, 1=PASS, -1=NO TEST)" 3
1710 PRINT

1720 END

Sample Program B-§
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Example 2: Two Measurement frequency points

Measurement Conditions

¥ Measurement parameter : [,-Q

& Measurement frequency : 100 MHz, 300 MHz
£ OSClevel : 10 mA

® Contact check : ON

Upper limit ;: 10 Q
Lower limit : 1 Q

u Comparater (BIN)

Frequency : 100 MHz
Parameter : L

BIN 1: 10 nHZ1%

BIN 2: 10 nHE2%

BIN 3; 10 nH:5%

BIN 4: 10 sH&10%

BIN 5 : 10 nH£20%
Secondary parameter : Q

Secondary upper limit : 20

Secondary lower Limit : 5

m Limit test

Frequency : 300 MHz
Parameter : L
Upper limit : 10 nH+20%
Lower limit : 10 nH-20%
Secondary parameter : Q
Upper limit : 50
Lower limit : 5

& Display: OFF
w Calibration : OPEN/SHORT/LOAD cal using working standard set

= Output : Measurement value, BIN sort result, contact check result

B-6 Sample Program
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Sample Program List 2

10 tkkkx INITIALIZE *%*%

20 DIM A(1:2,1:2)

30 ¢

40 Osc_level=.0t tTAT

50 Meas_frequency=1.E+8 ![Hz]

80 !

70 ASSIGN @Hp4286 TO 800

80 Scode=8

90 CLEAR @Hp4286

100 ABORT Scode

110 OUTPUT @Hp4286;"DISP:ALL EIHB"

12C QUTPUT @Hp4286;"CALC:COMP:SAVE"

130 !

140 1 *¥**% Set measurment parameter kikiokk

150 OUTPUT @Hp4286;"CALC:FORM L3Q"

160 ¢

170 ! *%%% Syeep Setup kkkks

180 CUTPUT @Hp4286;"SENS:LIST:CLE"

190 OUTPUT @Hp4286;"SENS:LIST:SEGM:EDIT"

200 OUTPUT @Hp4286,;"SENS:LIST:SEGM:FREQ" ;Meas_frequency
210 QUTPUT @Hp4286;"SENS:LIST:SEGM:S5AVEY

220 OUTPUT @Hp4286;"SENS:LIST:SAVE"

230 !

240 ! *xx*x Set 0SC Level ¥k

250 QUTPUT @Hp4286;"SO0UR:CURR' ;0sc_ level

260 ¢

270 ! ##x*x Setup Contact Check *d#x

280 OUTPUT @Hp4286;"CALC:RDC:LIM:UPP 10"![0HM] Upper Limit
290 OUTPUT QHp4286;'"CALC:RDC:LIM:LOW t"![0HM] Lower Limit
300 OUTPUT @Hp4286;"CALC:RDC:LIM:STAT ON"

310 OUTPUT @Hp4286;"SENS:RDC ON"

320 ¢

330 t*kk* CALIBRATION STATE CHEKING #%**

340 GUTPUT @Hp4286;"SENS:CORR1?"

350 ENTER @Hp4286;5tat

360 IF Stat THEW

370  INPUT “ARE YOU SURE TO RE~CALIBRATE NOW? [Y/N]",Ans$
380 IF Ans$"Y" THEN Skip_cal

380 END IF

400 !

410 V¥%% SELECT USER CAL seokskokokoksk okokoskokoskok ok ok

420 OQUTPUT ©Hp4286;"SENS:CORR1:COLL:FPO USER”
430 1

440 !skkk USER CAL KIT SETTING skskksskokskoksork

450 OUTPUT @QHp4286;"SENS:CORR:CKIT UDEF"

460 INPUT "INPUT Rs OF WORKIXG STANDARD",Rs

470 OUTPUT @Hp4286;"SENS:CORR1:CKIT:STAN3:R ";Rs
480 INPUT "IKPUT Ls OF WORKING STANDARD",Ls

490 OUTPUT @Hp4286;"SENS:CDRR1:CKIT:STAN3:L ";Ls
500 !

510 ‘tx%%% SETTING ENABLE REGISTER FCR SRE ##%x%
520 OUTPUT @Hp4286;"STAT:INST:ENAB 256"

530 OUTPUT @Hp4286;"*SRE 4"

to
o
2]
3
©
o
0
o]
o]
©
.
jad]
3
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540 OUTPUT @Hp4286;"TRIG:SOUR INT"

550 1

560 's*%% (OPEN STD. MEASUREMENT sk

570 ON INTR Scode GOTO Open_end

580 OUTPUT QHp4286;"*CLS;*0PCT

590 ENTER @Hp4286;0pc

600 INPUT "MAKE OPEM, THEN PRESS [RETURNI", Dummy
610 ENABLE IKTR Scode;2

620 OUTPUT QHp4286;"SENS:CORR1:COLL STAN:i®

630 Wait_open:GO0TD Wait_open

640 Open_end:!

650 !

660 !skx*k SHORT STD. MEASUREMENT sxsk*

67C ON INTR Scode GOTO Short_end

680 QUTPUT @Hp4286;'"xCLS;*x0PC?"

630 ENTER @Hp4286;0pc

700 INPUT “MAKE SHORT, THEN PRESS [RETURN]",Dummy
710 ENABLE INTR Scode;2

720 DUTPUT @Hp4286;"SENS:CORR1:COLL STAN2Y

730 Wait_short:G0TO Wait_short

740 Short_end:!

750 ¢

760 1#&** LOAD STD. MEASUREMENT s%%k

770 OGN INTR Scode GOTO Load_end

780 QUTPUT @Hp4286;"*CL3;*x0PC?"

790 ENTER @Hp4286;0pc

800 INPUT "CONNECT LOAD, THEN PRESS [RETURN]",Dummy
810 ERABLE INTR Scode;2

820 OUTPUT @Hp4286;"SENS:CORR1:COLL STAN3M

830 Wait_load:GOT0 Wait_load

840 Load_end:!

850 1

860 OQUTPUT @Hp4286;"SENS:CORR1:COLL:SAVE"

870 1

880 Skip.cal:!

890 !

800 ! *x*%*%* Initialize BIN table *%x*%x

910 OQUTPUT @Hp4286;"CALC:COMP:CLE"

920 OUTPUT @Hp4286;"CALC:COMP:CONT:SEGM 1"

930 OUTPUT @Hp4286;"CALC:COMP:SEGM:EDIT"

940 QUTPUT @Hp4286;"CALC:COMP:SEGM:ADD"

950 OUTPUT @Hp4286;"CALC:COMP:SEGM:UPP 10.1E-9"
960 OUTPUT QHp4286;"CALC:COMP:SEGM:L.OW 9.9E-9"
970 OQUTPUT @Hp4286;'"CALC:COMP:SEGM:SAVE"

980 OUTPUT @Hp4286;"CALC:COMP:SEGM:ADD"

920 QUTPUT @Hp4286;"CALC:COMP:SEGM:UFP 10,2E-9"
1000 OUTPUT @QHp4286;"CALC:COMP:SEGM:LOW 9.8E-9"
1010 OUTPUT @Hp4286;"CALC:COMP:SEGH: SAVE"

1020 OUTPUT QHp4286;"CALC:COMP:SEGM: ADD"

1030 OUTPUT @Hp4286;"CALC:COMP:SEGM:UPP 1Q.3E-9"
1040 OUTPUT ©@Hp4286;"CALC:COMP:SEGM:LOW 9.7E-9"
105C OQUTPUT QHp4286;"CALC:COMP:SEGM:SAVE"

1060 QUTPUT @Hp4286;"CALC:COMP:SEGM: ADD"

1070 OUTPUT @Hp4286;"CALC:COMP:SEGM:UPP 10.4E-9"
1080 OUTPUT @Hp4286;"CALC:COMP:SEGM:LCW ©.6E-9"
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1080
1106
1110
1120
1130
1140
1150
1160
1170
1180
1180
1200
1210
1220
1230
1240
1250
1260
1270
1280
1280
1300
1310
1320
1330
1340
1350
1360
1370
1380
1380
1400
1410
1420
1430
1435
1440
1450
1460
1470
1480
14380
1500
1510
1620
1530
1540
1580
1660
1870
1580
1580
1600
161G
1620

QUTPUT @Hp4286;"CALC:COMP:SEGM:SAVE”

QUTPUT @Hp4286;"CALC:COMP:SEGM:ADD"

QUTPUT Q@Hp4286;"CALC:COMP:3EGM:UPP 10.B5E-8"
QUTPUT @Hp4286,;"CALC:COMP:SEGM:LOW 9.5E-9¢
QUTPUT @Hp4286;"CALC:COMP :SEGM:SAVE"

OUTPUT @Hp4286;"CALC:COMP :SEGM:ADDY

QUTPUT @Hp4286;"CALC:COMP:SEGM:UPP 10.6E-9"
OQUTPUT @Ep4286,;"CALC:COMP:SEGM:LOW 9.4E-8"
OQUTPUT @Hp4286;"CALC:COMP :SEGM:SAVEY

OQUTPUT @Hp4286;"CALC:COMP :SEGM:ADDY

QUTPUT QHp4286;"CALC:COMP:SEGM:UPP 10.7E-9"
QUTPUT @Hp4286;"CALC:COMP:SEGM:LOW 9.3E-9"
QUTPUT QHp4286;"CALC:COMP:SEGM:SAVE"

OUTPUT @Hp4286; "CALC:COMP :SEGM: ADD"

OUTPUT @Hp4286;"“CALC:COMP:SEGM:UPP 10.8E-98"
QUTPUT @HEp4286;"CALC:COMP :SEGM:LOW 9.2E~-9"
OUTPUT QHEp4286;"CALC:COMP :SEGM:SAVE®

OUTPUT @Hp4286;"CALC:COMP :SEGM:ADD"

OUTPUT @Ep4286€;"CALC:COMP:SEGM:UPP 10.89E-9"
OUTPUT @Hp4286;"CALC:COMP:SEGM:LOW 9.1E-9"
QUTPUT @Hp4286;"CALC:COMP:SEGM:SAVE®

QUTPUT QHp4286;"CALC:COMP :SAVE"

QUTPUT @Hp4286;"CALC:COMP:5TAT OR"

i

Ixxkkk Set secondary limt parameter

OUTPUT QHp4286;"CALC:COMP:SREJ:LOW 5"! Lower Limit
QUTPUT @Hp4286;"CALC:COMP:SREJ:UPP 20'! Upper Limit
OUTPUT @Hp4286;"CALC:COMP:SEGM:SAVE"

OQUTPUT @Hp4286;"CALC:COMP:SREJ:STAT ON"
QUTPUT ©Hp4286;"CALC:COMP :SAVE”

t

Pexkk MEAS DATA DISPLAY DFF sskskkdcksdoksdok#
OUTPUT @Hp4286;"DISP:TRAC:STAT OFF"

i

1 ks Measurement dokokkok sk ko ok k kok ko dkok ok ok
OUTPUT @Hp4286;"FORM ASCY

OUTPUT @Hp4286;"INIT:CONT OFF"

OUTPUT €Hp4286;"ABOR"

ON INTR Scode GOTO Meas_end

OUTPUT @Hp4286;"STAT:INST:ENAB 1;%SRE 4;"
OQUTPUT @Hp4286;"*CLS; *0QpPC?"

ENTER @Hp4286;0pc

INPUT "CONNECT DUT, THEN PRESS [RETURN]",Dummy
ENABLE INTR Scode;2

OUTPUT €Hp4286;"INIT"

Wait_meas:GUTC Wait_meas

Meas_end:!

]

! #%xx Qutput Measurement and BIN sort results skkokkskk
OUTPUT @Hp4286;"DATA? BIN"

ENTER QHp4286;Bin

OUTPUT QHp4286;"DATA? RDCDT"

ENTER QHp4286;A(*) :
PRINT " Ls =";A(2,1);"[H]"
PRINT * G =";4(2,2)

Sample Program  B-8

w
3
a
3
=
5]

0
-

=]
©

"t

o

3




3rd Edition

1630 PRINT

1640 PRINT " BIN =";Bin;" (0=0UT OF BIK, 10=AUX BIN, -1=K0 TEST)"
1650 PRINT “CONTACT CHECK =";A(1,1);" (0=FAIL, 1=PASS, -1=NO TEST)"

1660 PRINT

1670 END

B-10 Sample Program
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Example 3: Binary data transfer format

Measurement Conditions

o
14y
o
3
T
&
e
X
3
@
-
3
3

® Measurement parameter : 1,-Q

= Measurement frequency : 100 MHz, 300 MHz
s OSC level : 10 mA
= Contact check : ON

Upper limit : 100
Lower fimit : 1§

r Comparater (BIN)

Frequency : 100 MHz

Parameter : L
BIN 1. 10 nHt1%
BIN2: 10 nH42%
BIN 3: 10 nH5%
BIN 4: 10 nH£10%
BIN 5: 10 nH4-20%

Secondary parameter : Q@
Upper limit : 26
Lower limit : 5

s Display : OFF
u Calibration : QPEN/SHORT/LOAD cal using working standard set

n OQutput : Measurement value, BIN sort result, contact check result using dbinary transfer
format

Sample Program B-11
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10
20
30
40
50
60
70
80
90
160
110
120

130 ¢

140
180
160
170
180
130
200
210
220
230
240
250
260
270
280
230
300
310
320
330
340
350
360
370
380
380
400
410
420
430
440
450
460
47¢
480
490
© 500
510
520
530

bakdok TNJTIALIZE #%%%
DIM A(1:3,1:2),Result_1s(1:2),Result_q(1:2)

I

Osc.level=.01 t[A] Osc Level
Meas_freq_1=1.E+8 ![Hz] Test Frequency 1
Meas_freq.2=3.E+8 ![Hz] Test Frequency 2
I

ASSIGN @Hp4286 TO 800

Scode=8

CLEAR ©Hp4286

ABORT Scode

OUTPUT @Hp4286;"DISP:ALL HIHB®

f

P oksk¥ Set measurment parameter #dkiokksk

OUTPUT @Hp4286;"CALC:FORM LSQ"

! #3%k% Syeep Setup ¥wkkx

OUTPUT @Hp4286;"SENS:LIST:CLE"

QUTPUT @Hp4286;"SENS:LIST:SEGM:EDITY

OUTPUT @Hp4286;"SENS:LIST:SEGM:FREQ" ;Meas_freq_1
OUTPUT @Hp4286;"SENS:LIST:SEGM:SAVE!

QUTPUT @Hp4286;"SENS:LIST:SEGM:ADD"

OUTPUT @Hp4286;"SENS:LIST:SEGM:FREQ" ;Meas_freq_2
CUTPUT QHp4286;"SENS:LIST:SEGM:SAVE"

OUTPUT @Hp4286;"SENS:LIST:SAVE"

i

! sxkx¥% Set 0SC Level #kkkx

QUTPUT @Hp4286;"SO0UR:CURR";0sc_level

I

! #x*¥* Setup Contact Check #%%x

OUTPUT @Hp4286;"CALC:RDC:LIM:UPP 10"!Upper Limit
QUTPUT @Hp4286;"CALC:RDC:LIM:LOW 1"!Lower Limit

QUTPUT @Hp4286;"CALC:RDC:LIM:STAT ON®

QUTPUT @Hp4286;"SENS:RDC ON*

t

Predrkx CALIBRATION STATE CHEKING *%%x

GUTPUT @Hp4286;"SENS:CORR1?Y

ENTER ©Hp4286;Stat

I¥ Stat THEN

INPUT "ARE YOU SURE TO RE-CALIBRATE NOW? [Y/N1",Ans$

IF Ans$"Y" THEN Skip._cal
ERD IF
1
Vixkk SELECT USER CAL skeokok sk s ok ok
CUTPUT @Hp4286;"SENS:CORR1:COLL:FPO USER"
texkx USER CAL KIT SETTING #sksokskssokssssk
OUTPUT @Hp4286;"SENS:CORR:CKIT UDEF™"
IRPUT "IKPUT Rs OF WORKING STANDARD",Rs
QUTPUT @Hp4286;"SENS:CORR1:CKIT:STAN3:R “:Rs
INPUT "INPUT Ls DOF WORKING STANDARD',Ls
QUTPUT @Hp4286;"SENS:CORR1:CKIT:STAN3:L ";Ls
i

Pexxk SETTING ENABLE REGISTER FOR SR{ ®%x**
OUTPUT QHp4286;"STAT:INST:ENAB 258"

B-12  Sample Program
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540
b50
560
570
580
580
800
610
620
630
640
650
660
670
680
680
700
710
720
73C
740
750
760
770
780
790
800
810
820
830
840
850
860
870
880
890
800
910
920
930
940
850
960
270
280
980

OUTPUT @Hp4286;"*3SRE 4"
OUTPUT @Hp4286;"TRIG:SCUR INT"
1

Padokk OPEN STD. MEASUREMENT %%

0¥ INTR Scode GOTD Open._end

OUTPUT @Hp4286;"*(CLS;*0pPCT"

ENTER @Hp4286;0pc

INPUT "CONNECT OPEN, THEN PRESS [RETURN]",Dummy
ENABLE INTR Scode;2

JUTPUT @Hp4286;"SENS:CORR1:COLL STAN1"

Wait_open:GOTO Wait_open
Open_end:!

3

P#x+x SHORT STD. MEASUREMENT #¥%*

ON INTR Scode GOTO Short_end

CUTPUT @Hp4286;"*CLS;*0PC?"

ENTER @Hp4286;0pc

INPUT "CONNECT SHORT, THEN PRESS [RETURN]",Dummy
ENABLE INTR Scode;2

OUTPUT @Hp4286;"SENS:CORR1:COLL STAN2Y
Wait_short:GOTO Wait_short

Short. end:!

I

Takkx LOAD STD. MEASUREMENT skkk

ON INTR Scode GOTC Load_end

OUTPUT QHp4286;"*CL3;*0PC?"

ENTER @QHp42886;0pc

INPUT "CONNECT LCAD, THEN PRESS [RETURN]",Dummy
ENABLE INTR Scode;?2

GUTPUT @Hp4286;"SENS:CORR:I:COLL STAR3"
Wait_load:GOTO Wait_load

Load.end:!

1

QuUTPUT @Hp4286;"SENS:CDRRI:COLL:SAVE"
i

Skip_cal:!

1

! x¥x% Initialize BIN table xwkkk
OUTPUT @Hp4286 ;' 'CALC:COMP:CLEY

OUTPUT @Hp4286;"CALC:COMP:CONT:SEGM 1
OUTPUT @Hp4286;"CALC:COMP:SEGM:EDIT"

OUTPUT @Hp4286;"CALC:COMP:SEGM:ADD"

GUTPUT @Hp4286;"CALC:COMP:SEGM:UPP 10.iE-O"
QUTPUT @Hp4286;"CALC:COMP:3EGM:LOW S.9E-8"
OUTPUT @Hp4286;"CALC:COMP:SEGM:SAVE"

OUTPUT @Hp4286;"CALC:COMP:SEGM:ADD"

1000 QUTPUT @Hp4286;"CALC:COMP:SEGM:UPP 10.2E-8"
1010 OUTPUT @Hp4286;"CALC:COMP:SEGM:LOW 9.8E-9"
1020 OQUTPUT @Hp4286;"CALC:CUMP:SEGM:SAVEY

1030

OUTPUT QHp4286; "CALC:COMP:SEGM:ADD"

1040 CUTPUT ©Hp4286;"CALC:COMP:SEGM:UPP 10.5E-9"

1050

OUTPUT @Hp4286;"CALC:CUMP:SEGM:LOW 9.5E-9"

1060 OUTPUT @Hp4286;"CALC:COMP:SEGM:SAVE"
1070 DUTPUT @Hp4286; "CALC:COMP:SEGM: ADD"

1080

OUTPUT @QHp4286;"CALC:COMP:SEGM:UPP 11.E-9°

Sample Program
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1080
1100
1110
1120
1130
1140
1150
1160
1170
1180
1190
1200
1210
1220

12301

1240
1250
1260
1270
1280
1290
1300
1310
1320

1330 !

1340
1350
1360
1370
1380
1390
1400
1410
1420

1430 1

1440
1450
1460
1470
1480
1480
1500
1610
1520
1530
1540
1550
1560
1670
1580
1580
1600
i610
1620
1630

QUTPUT
QUTPUT
OUTPUT
QUTPUT
QUTPUT
OUTPUT
OUTPUT
DUTPUT
QUTPUT

I

1 skeok ook
0uTPUT
0uTPUT
0UTPUT

]

1ok o
0UTPUT
QuTPUT
OUTPUT
guTPUT
QuTPUT
guTPUT
guTRUT
guUTPUT

I

(ETT TS
QUTPUT
QUTPUT
QuTPUT
OUTPUT
ouTPUT
QUTPUT
QuTPUT
QutTPUT

i
T akdokok
OUTPUT

!

1 kokokk
ASSIGN
QUTPUT

!
1 kokakok

QHp4286; " "CALC:COMP:
@Hp4286; "CALC:CCMP:
QHp4286;"CALC:COMP:
QHp4286,; "CALC:COMP:
@HEp4286;"CALC:COMP:
QEp4286; "CALC:COMP:
QEp4286; "CALC:COMP:
@Hp4286; "CALC :COMP:
@Hp4286; "CALC: COMP

3rd Edition

SEGM:LOW 9.E-9"
SEGM: SAVE"
SEGM:ADDY
SEGM:UPP 12.E~8"
SEGM:LOW 8.E-g"
SEGM:SAVE"

SAVE"

STAT ON*®

:CONT : SEGM 1¢

Set secondary BIN limit parameter

@Hp4286;“"CALC:COMP:
@Hp4286; "CALC:COMP :
@Hp4286 ; *CALC:COMP:

Set limt parameter
@Hp4286; "CALC:LIM1:
@Hp4286; "CALC:LIM1:
@Hp4286; "CALC:LIM1:
©Hp4286; "CALC:LIM1:
QHp4286; "CALC:LIM1:
QHp4286; "CALC:LIM1:
©Hp4286; "CALC:LIM1:
©@Hp4286; "CALC:LIM1:

Set secondary limt
Q@Hp4286; "CALC:LIMZ2:
QHp4286; "CALC:LIM2:
QHp4286; "CALC:LIM2:
QHp4286;"CALC:LIM2:
@Hp4286; "CALC:LIM2:
QHp4286; "CALC:LIM2:
@Hp4286; "CALC:LIM2:
QHp4286;"CALC:LIM2:

SREJ:LOW 5"!'Lower Limit
SREJ:UPP 20" !Upper Limit
SREJ:STAT ORY

CLE"

SEGM:EDIT"

SEGM:CONT ";Meas_freq.2
SEGM:UPP 10.2E-8"
SEGM:LOW 9.8E-9"
SEGM:SAVE"

SAVE"

STAT ON"

parameter

CLE"

SEGM:EDIT"

SEGM:CONT *;Meas, freq_2
SEGM:LOW 5"

SEGM:UPP 50"

SEGM:SAVE"

SAVE"®

STAT ONY

Meas Result Display Off

©Hp4286,; "DISP:TRAC:

STAT OFF"

Binary Format Transfer Setting
@Dt TO 800;FORMAT OFF

©Hp4286; "FORMAT :DATA REAL,64"

INTEGER Headl,Head2,Head3,Head4,Term

Measurement *%x*x*

QUTPUT @Hp4286;"INIT:CONT OFF"

QUTPUT

@Hp4286; "ABOR"

ON INTR Scode GOTO Meas_end
JUTPUT @Hp4286;"STAT:INST:ENAB 1;*SRE 4;"
QUTPUT @HEp4286; "+CLS;*JPC?"
EETER @Hp4286;0pc
INPUT “"CONNECT DUT, THEN PRESS [RETURN]Y,Dummy

ENABLE
JUTPUT

INTR Scode;2
@Kp4286; "INIT"

Wait_meas:GOTO Wait_meas
Meas_ end:!
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1640
1650
1660
1670
1680
1680
1700
1710
1720
1730
1740
1750
1760
1770
1780
1790
1800

! ##** OQutput Measurement and BIN sort results skkkkkk
QUTPUT @Hp4286;"DATA? BINY

ENTER @Dt ;Head!,Head2,Head3,Head4,Bin,Tem

BUTPUT @Hp4286;"DATA? RDCDT"

ENTER

@Dt ;Head?,Head2,Head3, Head4 ,A(x) ,Term

QUTPUT @Hp4286;"DATA? LRESI"
ENTER @Dt;Headl,Head2,Head3,Head4,Result_ls(*),Term
OUTPUT @Hp4286;"DATA? LRES2Y

ENTER
PRINT
PRINT
PRINT
PRINT
PRIKNT
PRINT
END

@Dt ;Headl,Head2,Head3,Head4 ,Result_g(*},Ternm

"CONTACT CHECK =";4(1,1);" (O=FAIL, 1=PASS, -1=K0O TEST)"
"100MHz Ls:";A(2,1);[H]","G:";4(2,2)

H BIN:":;Bin;" (0=0UT OF BIN, 10=AUX BIN, -1i=NO TEST)"
"300MHz Ls:";A(3,1);"H","Q:";A(3,2)

H LIMIT TEST:";"Ls:";Result_1s(2),"G:";Result_q(2)

" (0=FAIL, 1=PASS, -1=NO TEST)*

Sampie Program B-16
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Measurement Conditions

Example 4: BIN sort and Limit test at two frequency points

& Measurement parameter : L;-Q

8 Measurement frequency : 100 MHz, 300 MHz

w OSC level : 10 mA
8 Contact check : ON

Upper limit : 1 G
Lower limit : 16 (1

a Comparater (BIN}

Frequency : 100 MHz, 300 MHz

Parameter : L
Frequency = 100 MHz
BIN 1: 10 nH+1%
BIN 2: 10 nH+2%
BIN 3: 10 nH+5%
BIN 4: 10 nHE£10%
BIN 5 : 10 nHE£20%
Frequency = 300 MHz
BIN 1: 10 nH3:2%
Secondary parameter : Q
Frequency = 100 Mz
Upper limit : 20
Lower limit : 5
Frequency = 300 MHz
Upper limit : 50
Lower limit : 5

a Display : OFF

& Calibration : OPEN/SHORT/LOAD cal using working standard set

m Output : Measurement value, BIN sort result, contact check result

B-18 Samgpie Pragram
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Sample Program List 4

10
20
30
40
50
60
70
=1¢]
90
100
110
120
130
140
150
160
170
180
180
200
210
220
230
240

250 !

260
270

280 !

290
300
310
320
330
340
350
360
370
380
390
400
410

420 !

430
440
450
460
470
480
480
500
510
520
530

Vikkk INITTALIZE ***%
DIM 4(1:3,1:2),Result_1s(1:2),Result_q(1:2)

H

Osc_level=.01 '[A] Osc Level
Meas_freq_1=1.E+8 I [Hz] Test Frequency 1
Meas_freq.2=3.E+8 ! [Hz] Test Frequency 2
i

ASSIGN @Hp4286 TC 800

Scode=8

CLEAR @Hp4286

ABORT Scode

QUTPUT @Hp4286;"DISP:ALL HIHB"

'

b oakx* Set measurment parameter k¥xkFik

OUTPUT QHp4286;"CALC:FORM L5Q"

P okxxk Sweep Setup Hkkk

OUTPUT QHp4286;“SENS:LIST CLE"

QUTPUT @Hp4286;"SENS:LIST:SEGM:EDIT"

QUTPUT @Hp4286;"SENS:LIST:SEGM:FREQ" ;Meas freq, 1
QUTPUT @Hp4286;"SENS:LIST:SEGM:SAVE"

QUTPUT @Hp4286;"SENS:LIST:SEGM:ADD

0UTPUT @Hp4286;"SENS:LIST:SEGM:FREQ";Meas_freq_ 2
DUTPUT QHp4286;"3ENS:LIST:SEGM:SAVE"

QUTPUT @Hp4286;"SENS:LIST:SAVE"
i

1 sdkkx Set 0SC Level xxkkx
OUTPUT @Hp4286;"S0UR:CURR";0sc_level
I

! k%% Setup Contact Check #k**
QUTPUT @Hp4286;"CALC:RDC:LIM:UPP 10"!Upper Limit
OUTPUT @Hp4286;"CALC:RDC:LIM:LOW 1i“!Lower Limit
0UTPUT @Hp4286;"CALC:RDC:LIM:STAT ON
OUTPUT @Hp4286;"SENS:RDBC ON"

i

txkkx CALIBRATION STATE CHEKING *xx#
QUTPUT @Hp4286;"SENS:CORR1?"
ENTER @Hp4286;Stat
IF Stat THEN

INPUT “ARE YOU SURE TO RE-CALIBRATE NOW? [Y/N1",Ans$

IF Ans$"Y" THEN Skip.cal
END IF
¢

tkxsk SELECT USER CAL sokskksiokokskokskokkokokdokk
OUTPUT @Hp4286;"SENS:CORR1:COLL:FPO USER"

ek USER CAL KIT SETTING dkssdokkkkkorkk
QUTPUT @Hp4286;"SENS:CORR:CKIT UDEF"
IKPUT "INPUT Rs OF WORKING STANDARD",Rs
OUTPUT @Hp4286;"SENS:CORR1:CKIT:STAN3:R ";Rs
INPUT "INPUT Ls OF WORKING STANDARD",Ls
OUTPUT @Hp4286;"SENS:CORR1:CKIT:5TAN3:L ";Ls

¥

thkkkx SETTING ENABLE REGISTER FOR SRE sk
OUTPUT @Hp4286;"STAT:INST:ENAB 256"

Sample Program

B-17

w
wn
o
3
=
o
T
3
&
-
by
3




3rd Edition

540 OUTPUT @Hp4286;"*SRE 4"

550 OUTPUT @Hp4286;"“TRIG:SO0UR INTY

560 !

570 ‘ta%xxkx (QPEN STD. MEASUREMENT #sx*

580 ON INTR Scode GOTO Open_end

580 QUTPUT @Hp4286;"*CLS;*0PCT"

600 ENTER @Hp4286;0pc

610 INPUT "CONNECT OPEN, THEN PRESS [RETURN]",Dummy
620 ENABLE INTR Scode;2

6830 OUTPUT @Hp4286;"SENS:CORR1:COLL STAN1L®

640 Wait_open:GOTO0 Wait_open

650 Open_end:!

660 |}

670 tx*xx SHORT STD. MEASUREMENT sk

680 ON INTR Scode GOTD Short_end

690 OUTPUT @Hp4286;"xCL3;*0pC?"

700 ENTER @Hp4286;0pc

710 IKPUT “CONNECT SHORT, THEN PRESS [RETURN]",Dummy
720 ENABLE INTR Scode;2

730 OUTPUT @Hp4286;"SENS:CORR1:COLL STAN2"

740 Wait_short:GOTO Wait_short

750 Short_end:!

760 !

T70 t*%%% LOAD STD. MEASUREMENT ##*%*

780 DN INTR Scode GOTOD Load_end

790 OUTPUT @Hp4286;"*CLS;*0PC?"

800 ENTER QHp4286;0pc

810 INPUT "CONNECT LOAD, THEN PRESS [RETURN]",Dummy
820 ENABLE INTR Scode;2

830 OUTPUT @Hp4286;"SENS:CORR1:COLL STAN3"

840 Wait_load:GOTO Wait_load

850 Load_end:!

860 !

870 OUTPUT @Hp4286;"SENS:CORRL:COLL:SAVE"

880 !

890 Skip._cal:!

900 ¢

910 ! k¥x Initialize BIN table *%%x*

920 OUTPUT @Hp4286;'CALC:COMP:CLE"

930 QUTPUT QHp4286,;"CALC:COMP:CONT:SEGM 1v

940 OUTPUT @Hp4286;"CALC:COMP:SEGM:EDIT"

950 OUTPUT @HEp4286;"CALC:COMP:5EGM:ADD"

960 QUTPUT QHp4286;"CALC:COMP:SEGM:UPP 10.1E-9"
970 OUTPUT €Hp4286;"CALC:COMP:SEGM:LOW 9.9E-9"
980 QUTPUT QHp4286;"CALC:COMP :SEGM:SAVE"

990 DUTPUT @Hp4286;"CALC:COMP:SEGM: 4DDY

1000 QUTPUT @Hp4286;""CALC:COMP:SEGM:UPP 10,2E-9"
1010 OUTPUT @Hp4286;"CALC:COMP:SEGM:L0OW &.8E~9"
1020 OUTPUT @Hp4286;"CALC:COMP:SEGM:SAVE"

1030 OUTPUT @Hp4286;"CALC:COMP:SEGM: ADDY

1040 OUTPUT @Hp4286;"CALC:COMP:SEGM:UPP 1(¢.BE-9"
1050 OUTPUT @Hp4286;"CALC:COMP:SEGM:LOW 2.BE-g"
1060 QUTPUT @Hp4286;"CALC:COMP:SEGM:SAVE"

1070 QUTPUT @Hp4286;"CALC:COMP:SEGM: ADDY

1080 OUTPUT @Hp4286;"CALC:COMP:SEGM:UPP 11 .E-9"
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1090 QUTPUT QHp4286;"CALC:COMP:SEGM:LOW 2.E-9"

1100 QUTPUT @Hp4286;"CALC:COMP :SEGM:SAVE"

1110 QUTPUT QHp4286;"CALC:COMP:SEGM: ADD"

1120 QUTPUT @Hp4286;"CALC:COMP:SEGM:UPP 12 E-9"
1130 QUTPUT @Hp4286;"CALC:COMP:SEGM:L0OW 8.E-9"

1140 OQUTPUT @Hp4286;"CALC:COMP:SEGM:SAVEY

1150 DUTPUT @Hp4286;"CALC:COMP :SAVE"

1160 OUTPUT @Hp4286;"CALC:COMP:STAT ON

1170 QUTPUT 9Hp4286;"CALC:COMP:CONT:SEGM 1"

1180 !

1190 txxsxk Set secondary BIN limit parameter

1200 OUTPUT @QHp4286;"CALC:COMP:SREJ:LOW 5"!Lower Limit
1210 OUTPUT @Hp4286;"CALC:COMP:SREJ:UPP 20"!Upper Limit
1220 OUTPUT @Ep4286;"CALC:COMP:SREJ:STAT ON®

1230 ¢

1240 !k%*%* Sgt limt parameter

1250 OUTPUT QHp4286;"CALC:LIM1:CLE"

1260 OUTPUT @Hp4286;"CALC:LIM1:5EGM:EDIT"

1270 OUTPUT @Hp4286;"CALC:LIM1:SEGM:CONT ";Meas_freq_ 2
1280 OUTPUT @Hp4286;"CALC:LIM1:SEGM:UPP 10.2E-9%
1250 OQUTPUT QHp4286;"CALC:LIM1:5EGM:LOW 9.8E-9¢
1300 OUTPUT @Hp4286;"CALC:LIM1:SEGM:SAVE"

1310 QUTPUT @Hp4286;"CALC:LIM1:SAVE"

1320 OUTPUT @Hp4286;"CALC:LIM1:STAT ON"

1330 ! :

1340 !#»xxxx Set secondary limt parameter

1350 OUTPUT @Hp4286;"CALC:LIMZ:CLE"

1360 OUTPUT @Hp4286;"CALC:LIM2:SEGMEDIT"

1370 QUTPUT ¢©Hp4286;"CALC:LIM2:3EGM:CONT “;Meas_freq.2
1380 OUTPUT @Hp4286;"CALC:LIM2:SEGM:LOW 5"

1390 OQUTPUT @QHp4286;"CALC:LIM2:5EGM:UPP BO"

1400 OUTPUT @Hp4286;"CALC:LIMZ:SEGM:SAVE"

1410 QUTPUT @Hp4286; "CALC:LIM2:SAVE"

1420 OUTPUT @Hp4286,;"CALC:LIM2:STAT ON"

1430 !

1440 ! #x%** Meas Result Display 0ff

1450 OUTPUT @Hp4286;"DISP:TRAC:STAT OFF"

1460 !

1520 | #*%* Measurement *k*%

1525 QUTPUT @Hp4286;"FORM ASCH

1530 OUTPUT @Hp4286;"INIT:CONT OFF"

1540 OQUTPUT @€Hp4286;"ABOR"

1550 ON INTR Scode GOTO Meas_end

1660 QUTPUT @Hp4286;"STAT:INST:ENAB 1;#SRE 4;"

1570 OUTPUT @Hp4288;"*CL3;*0PC?"

1580 ENTER @Hp4286;0pc

1590 INPUT “CONNECT DUT, THEN PRESS [RETURNI",Dummy
1600 ENABLE INTR Scode;2

1610 OUTPUT @Ep4286;"INITY

1620 Wait_meas:GOT0 Wait_meas

1630 Meas_end:!

1640 !

1650 ! *x*x (Jutput Measurement and BIN sort results skkkk&#
1660 OUTPUT @Hp4286;"DATAT BIN"

1670 ENTER @Hp4286;Bin
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OUTPUT @Hp4286;"DATAT RDCDT™

ENTER

QHp4286;A(*)

OQUTPUT @Hp4286;"DATAT LRES1"

ENTER

@Hp4286;Result _l1s(*)

OUTPUT @Hp4286;"DATA? LRES2"

ENTER
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
END

@Hp4286 ;Result_q(*)

“CONTACT CHECK =":A{1,1):'" (0=FAIL, 1=PASS, -1=ND TEST)"
P100MHz Le:";A(2,1);"[H]","G:";4(2,2)

f BIN:";Bin;" (0=0UT OF BIN, 10=4UX BIN, -1=N{ TEST)"
"300MHz Ls:";A(3,1);"H","Q:";4(3,2)

i LIMIT TEST:";"Ls:";Result_1s{2),"Q:";Result_q(2)

" {(O=FAIL, 1=PASS, -1=N0O TEST)"
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Example 5: Capacitor measurement

Measurement Conditions

o
w
o
3
B,
o
"0
-
)
[e]
-
m.
3

& Measurement parameter : C,-D

u Measurement frequency : I M, 5 M, 5 M, 7 M, 10M, 50 M, 50 M, 70 M, 100 M, 300 M 560
M, 700 M, 1000 M

8 OSClevel : 500 mV

n Averaging factor: 8

» Fixture: HP 18192A

» Contact check : OFF

» Display : ON

s Calibration ;: OPEN/SHORT/LOAD/LOW LOSS capacitor

a Figture compensation OPEN/SHORT

u Output : Measurement value
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10 Vaeoksksx INTTIALTZE #skokok

20 DIM Test_freq(1:13),4(1:2)

30 ¢

40 ' %x TEST FREQUENCY SETTINGS #**

50 DATA 1,3,5,7,10,30,50,70,100,300,500,700,1000
60 FOR I=1 TO 13

70 READ Test_freq(I)

80 NEXT I

90 !

100 Osc_level=.5 tIV]

110 Avg=8 tAveraging on point
120 Fixture$="HP16192" iFixture

130 !

140 ASSIGN QHp4286 TO 800

160 Scode=8

160 CLEAR @Hp4286

170 ABORT Scode

180 OUTPUT @Bp4286;"DISP:ALL HIHB"

190 !

200 ! ***x Set measurment parameter ki
210 QUTPUT @Hp4286;"CALC:FORM CPD"

220 1! ‘

230 ! wxkkxx Set 0SC Level wkwkx

240 QUTPUT @Hp4286;"SOUR:VOLT";0sc_level

250 !

260 lVaksk CALIBRATION STATE CHEKING #*k*

270 OUTPUT @Hp4286;"SENS:CORRL?Y

280 ENTER @Hp4286;3tat

290 IF Stat THEN

300  INPUT "ARE YOU SURE TO RE-CALIBRATE NOW? [Y/N]",Ans$
310  IF Ans$"Y" THEN Skip_cal

320 END IF

330 !

340 lsksk CALTBRATTION skokskokokokskok sk ok sk ok

350 0UTPUT €Hp4286;"SENS:CORR1:COLL:FPO FIX"
360 !

370 !x*#*x SETTING ENABLE REGISTER FOR SRO skskkx
380 OUTPUT @Hp4286;"STAT:INST:ENAB 256"

390 OUTPUT @Hp4286;"*SRE 4"

4C0 OUTPUT @Hp4286;"TRIG:SOUR INT"

410 !

420 lxkkx (QPEN STD, MEASUREMENT s#%##

430 ON INTR Scode GOTD Open.end

440 QUTPUT @Hp4286;"*CLS;*0pPC?"

450 ENTER @Hp4286;0pc

460 INPUT "Connect OPEN at APC-7, then press [RETURN]",Dummy
470 ENABLE INTR Scode;2

480 QUTPUT @Hp4286;"SENS:CORR1:COLL STANL"
490 Wait_open:GOTC Wait_open

500 Open_end:!

510 1!

520 V#%s%kx SHORT STD. MEASUREMENT #dkxx
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530
540
550
580
570
580
590
600
610
620
630
640
650
660
670
680
690
700
710
720
T30
740
750
760
TT0
780
790
800
810
820
830
840
850
860
870
880
890
900
310
920
930
940
950
960
970
980
280

0N INTIR Scode GOTO Short_end

OUTPUT QHp4286; "*CLS;*0PC?"

ENTER @Hp4286;0pc

INPUT "Conmect SHORT at APC-T7, then press [RETURN]Y,Dummy
ERABLE INTR Scode;2

QUTPUT @Hp4286;"SENS:CORR1:COLL STAN2Y
Wait_short:GOTO Wait_short

Short_end:!

i

Vekxx LOAD STD. MEASUREMENT ##%#

ON IKTR Scode GOTO Load_end

DUTPUT @Hp4286;"*CLS;*0PC?"

ENTER @tp4286;Upc

INPUT "Connect LOAD at APC-7, then press [RETURNI",Dummy
ENABLE INTR Scode;2

OUTPUT @Hp4286;“SENS:CORR1:COLL STAN3"
Wait_load:GOTD Wait_load

Load_end:!

]

Vwkk* LOW LOSS CAPACITOR MEASUREMENT s#sxx
ON IKTR Scode GOTO Llc_end

OUTPUT @Hp4286;"*CLS;*0PC?"

ENTER @Hp4286;0pc

INPUT "Connect LOW LOSS CAPACITOR at APC-7, then press [RETURN]",Dummy$

ENABLE INTR Scode;?2

QUTPUT @Hp4286;"SENS:CORR1:COLL STAN4"
Wait.1lc:GOTO Wait_llic

Llc_end:!

]

OUTPUT @Hp4286;"SENS:CORR1:COLL :SAVE"

I

Skip_cal:!

]

Vikxk FIXTURE ELECTRICAL LENGTH sokskskkkkkk

OUTPUT @Hp4286;"SYST:FIXT ";Fixture$
!

takkk FIXTURE COMPENSATTON  skoskok skokok ok ke ok ok e ook ok s
QUTPUT @Hp4286;"TRIG:S0UR INT!

JUTPUT €Hp4286;"STAT:INST:ENAB 256"

QUTPUT @Hp4286;"*3RE 4"

t

QUTPUT @Hp4286;"SENS:CORR2:COLL:FPO FIXY

ON INTR Scode GOTO Compen_open.end

OUTPUT @Hp4286;"*CLS;«0PC?"

ENTER @Hp4286;0pc

INPUT "Make OPEN condition at fixture, then [RETURN]",Dummy$
ENABLE INTR Scode;2

1000 OUTPUT @Hp4286;"SENS:CORR2:COLL STAN1Y

1010 Comp.wait_ open:GOTO Comp.wait_open

1020 Compen open_end:!

1030 !

1040 ON INTR Scode GOTO Comp.short. end

1050 OQUTPUT @Hp4286,;'"*(CLS;*0PC?"

1060 ENTER @Hp4286;0pc

1070 INPUT "Make SHORT condition at fixture, then [RETURNI",Dummy$

Sample Program
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1080
1090
1100
1110
1120
1130
1140
1145
1150
1160
1170
1180
1190
1200
1210
1220
1230
1240
1250
1260
1270
1280
1280
1300
1310
1320
1330
1340
1350
1360
1370
1380
1390
1400
1410
1420
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ENABLE INTR Scode;2

OUTPUT @Hp4286;""SENS:CORR2:COLL STANZ2"
Comp_wait _short:GOT0 Comp_wait_short
Comp_short_end:!

QUTPUT @Hp4286;"SENS:CORR2: COLL:SAVE"
i

! #%*% FREQUENCY SETTING AND MEASUREMENT k%%
QUTPUT @Hp4286;"FDRM ASC"

OUTPUT @QHp4286;"INIT:CONT OFF"

BUTPUT @Hp4286;"ABCGRY

!

INPUT "Connect DUT at fixture, then press [RETURN1",Dummy
¥OR I=1 TO 13

CN INTR Scode GOTD Meas_end

QUTPUT @Hp4286;"SENS:LIST:CLE"

QUTPUT @Hp4286;"STAT:INST:ENAB 1;%SRE 4;"

QUTPUT @Hp4286;"*CLS;*0PCT"

ENTER @Hp4286;0pc

'OUTPUT @Hp4286;"SENS:LIST:SEGM 1°

CUTPUT @Hp4286;"SENS:LIST:SEGM:EDITV

OUTPUT @QHp4286;"SENS:LIST:SEGM:FREQ '";Test_freq(l);"MAHZ"
OUTPUT @Hp4286;"SENS:LIST:SEGM:AVER:COUN ";Avg

QUTPUT @Hp4286;"SENS:LIST:SEGM:SAVE"

QUTPUT @Hp4286;"SENS:LIST:SAVE"

1

ENABLE INTR Scode;?2

JUTPUT @Hp4286;"INIT"
Wait_meas:GOTO Wait_meas
Meas_end:!

'

! skkx MEASUREMENT RESULTS sokksksdokk
OUTPUT @Hp4286;"DATA? DTR"

ENTER @QHp4286;A(%)

PRINT "TEST FREQ.=";Test_freq(I);"MHz","Cp=";A(1);"F',"D=";4(2)
NEXT 1

END
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Error Messages

N . L

This section lists the error messages that are displayed on the meter display or transmitted
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
provided to the related chapter of the appropriate manual. The messages are listed in
alphabetical order.

In the explanation of many error commands, section numbers of the IEEE standard 488.2
are included. Refer to them for further information about an error with these IEEE section
numbers.

POWER FAILED ON nnn

Sever error. Contact your nearest Hewlett-Packard office. One or more power is failed. nnn is
one of -5V, —15V, +5 V, +18 ¥V, +65 V| and PostRegHot. It shows that which power line is
failed. When this error occurs, the system halts so a controller cannot read this error by HP-IB.

+0 No error

The error queue is empty. Every error in the gueue has been read (SYSTem:ERRox? query) or
the gueue was cleared by power-on or the *CLS command.

§ ADDITIONAL STANDARDS NEEDED

Error-correction coefficients cannot be computed until all the necessary
standards have been measured. Execute all OPEN, SHORT, LOAD calibration

(SENSe:CORRectionl:CO0LLect[:ACQuire] {STAN1|STAN2{STAN3}) before press DONE: CAL
(SENSe:CORRectionl:COLLect:SAVE).

7 CALIBRATION REQUIRED

No valid calibration coefficients were found when you attemnpted to perform fixture
compensation. See Users Guide for information on how to perform calibration.

8 CALIBRATION ON FIXED POINTS REQUIRED

COMP POINT [FIYXEDR] (SENSe:CORRectioni:COLLect:FPlints FIXed—the fixture
compensation on fixed points) cannot be selected when the calibration has been performed
CAL POINTS [USER] (SENSe:CORRectionl:CDLLect:FPOints USER-~the fixture compensation

on user-defined points). If you need to set COMP POINT -[FIXED] , perform calibration again
with CAl POINTS {FIXEB] setting.

§ NO CALIBRATION CURRENTLY IN PROGRESS

The HESUME CAL SEQUENCE softkey (No HP-IB command) is not valid unless a calibration is in
progress. Start a new calibration. See “(Cal} key” in the Function Reference .
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10 CALIBRATION ABORTED

The calibration in progress was terminated due to a change of the stimulus parameter or
calibration measurement points. For example,

® Changing CAL POINT [FIXED] between CAL POINT [USER]
(SENSe:CORRectionl:CO0LLect :FPOints {FIXed |USER}).

11 COMPENSATION REQUIRED

No valid fixture compensation coefficients were found when you attempted to turn fixture
compensation ON (OPEN 0N off —SENSe:CORRectionZ:0PEN ON, SHDRT ON off —

SENSe:CORRection2:SHORt ON, LOAD 8N off —SENSe:CORRection2:L0AD ON). See Users
Guide for information on how to perform compensation.

12 NO COMPENSATION CURRENTLY IN PROGRESS

The RESUME COMP SEQ softkey (No HP-IB command) is not valid unless a fixture compensation
is in progress. Start a new calibration. See “(Cal) key” in the Function Reference .

13 COMPENSATION ABORTED

The compensation in progress was terminated due to a change of the stimulus parameter or
calibration measurement points. For example,

™ Changing COMP POINT [FIXED] between COMP POINT [USER]

(SENSe:CORRection2:COLLect :FPOints {FIXed |USER}) before pressing DONE: COMPEN
(SENSe:CORRection2:COLLect :SAVE).

15 COMPENSATION STD LIST UNDEFINED

(HP-IB only) You cannot execute SENSe:CORRection2:CKIT[1] :STANdard{1-3}[:SELect]
LIST when the fixture compensation standard array is not defined.

22 PRINTER:not 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 meter and the printer. Ensure that the printer address recognized by
the meter matches the HP-IB address set on the printer itself,

23 PLOTTER:mot 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 meter and the plotter. Ensure that the plotter address recognized by
the meter matches the HP-IB address set on the plotter itself.

25 PLOTTER NOT READY - PINCH WHEELS UP

I you attempt to plot when the plotter’s pinch wheels are up, this message is displayed.

40 PHASE LOCK LOOP UNLOCKED

Sever error. Contact your nearest Hewlett-Packard office.
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46 TOO MUCH DATA

(HP-IB only } Either there is too much binary data to send to the meter when the data transfer
format is binary, or the amount of data is greater than the number of points.

47 NOT ENOUGH DATA

(HP-IB only ) The amount of data sent to the meter is less than that expected when the data
transfer format is binary.

48 OPTION NOT INSTALLED

(HP-IB only ) This error occurs when an HP-IB command which is optional command is sent
and the meter is not installed the option. Please confirm options instalied to the meter using
*0PT? command.

56 TOO MANY SEGMENTS

The maximum number of segments for the limit tabie is 10.

86 CURRENT EDITING SEGMENT SCRATCHED

The current editing the table of list sweep or the limit line is scratched. It is occur when
the operation other than editing the table is executed before terminate editing the table
(SENSe:LIST:SAVE, or CALCulate:LIMit:SAVE )

87 COMMAND IGNORED - SEGMENT NOT DONE YET

(HP-IB only) The HP-1B command the meter received is ignored, because the segment is editing
. Send CALCulate:LIMit:SEGMemt : SAVE (limit segment done} or SENSe :LIST:SEGMent :SAVE
(segment done) to terminate editing segment.

88 TOO MANY SEGMENTS OR POINTS

Frequency sweep list is limited to 10 points.

74  CAN'T CHANGE- ANOTHER CONTROLLER ON BUS

The meter cannot assume the mode of system controller until the system controller is removed
from the bus or relinquishes the bus.

75 NO TEST HEAD CONNECTED

Check the test head connection.
76 UNENOWN TEST HEAD CONNECTED

The test head get wrong. Contact your nearest Hewlett-Packard office.

80 NOT AVAILABLE FOR THIS FIXTURE

(HP-IB only) You cannot execute CALCulate:MATH1[:EXPRession] :NAME {DCO|PER} when the
SYSTem:FIXTure {NONE|HP16191{HP16192 |HP16193|HP16194} is selected.

104 SAVE ERROR

A serious error, for example physically damaged disk surface, is detected on saving a file.
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108 RECALL ERROR: INSTR STATE PRESET

A serious error, for example corrupted data, is detected on recalling a file, and this forced the
meter to be PRESET.

106 INVALID FILE NAME

(HP-IB only ) The parameter <file_name> for MMEMory:DELete command must have a “_D” or
“.S" extension for LIF format, or “STA” or “.DTA” for DOS format.

107 NO STATE/DATA FILES ON DISK
(Front-panel key only ) The RE-SAVE FILE, COPY FILE, PURGE FILE, or key pressed

but there are no files with extensions { “_D” or “_S8” for LIF format, or “.STA” or “.DTA” for
DOS format) on the flexible disk.

H

108 CAN'T SAVE GRAPHICS WHEN COPY IN PROGRESS

If you attempt to save graphics when a print or plot is in progress, this error message is
displayed. Wait until print or plot is complete, then save graphics again.

108 LIF-DOS COPY NOT ALLOWED

If you try 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.

110 NO STATE/DATA FILES ON MEMORY

(FPront-panel key only ) The RE~SAVE FILE, COPY FILE, PURGE FILE, or key pressed,
but there are no files with extensions ( “_D” or “_S” for LIF format, or “.STA” or “.DTA” for
DOS format) on the RAM disk memory.

11t DUPLICATE FILE EXTENSION

The extension name (GRAPHICs [ 1 or ASCII DATA [ ] —

MMEMory:FNAMe:EXTension{1|2}) is already used for other file types. Use other
extension name,

118 FREQUENCY SWEEP ONLY

Equivalent circuit function is executed in OSC level sweep, DC-1 sweep, DC-V sweep. The
equivalent circuit function is available in frequency sweep only.

127 DC BIAS OVERLOAD

Hardware failure, Do not input external DC BIAS. If this message keeps on being displayed,
contact your nearest HP service office.

132 BACKUP DATA LOST

Data checksum error on the battery backup memory has occurred. The battery is recharged for
approximately 10 minutes after power was turned on,
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133 INSUFFICIENT MEMORY

If a lot of tasks is executed at same time, memory might be insufficient for a while. (For
example, running HP Instrument BASIC program, printing a screen, and sending or receiving
data array by HP-IB are required at same time.) Please wait until finishing some tasks then
execute the next task.

140  ON POINT NOT ALLOWED FOR THE CURRENT TRIG

The trigger event mode cannot be changed to the ON POINT mode because the current trigger
source setting does not allow the ON POINT mode. The trigger event ON POINT mode is
available for only MANUAL, EXTERNAL, and BUS trigger sources.

148 INVALID DATE

The date entered to set the real time clock is invalid. Reenter correct date.

158 UNIT STRING TOO LONG

(HP-IB only ) DISPlay [ :WINDow]l : TRACe{18-21} :X:UNIT <string> or
DISPlay[:WINDow] :TRACe{18~21}:Y:UNIT <string> commands can send <string>
up to 4 characters.

189 NOT ALLOWED IN SVC MODE

Dual channel cannot be displayed in the service mode.

180 CORR. CONST. DATA LOST; DEFAULT DATA 1S USED

This message is displayed when the correction constants EEPROM data is lost and turned on in
the service mode. See the Service Manual for troubleshooting.

130  CORR. CONST. DATA LOST; DEFAULT DATA IS USED

This message is displayed when the correction constants EEPROM data is lost and turned on in
the service mode. See the Service Manual for troubleshooting.

138  POWER ON TEST FAILED

An internal test fails in the power on sequence {the power on self-test fails). Contact your
nearest Hewlett-Packard office or see the Service Manual for troubleshooting.

199  EEPROM WRITE ERROR

Data cannot be stored properly into the EEPROM on the Al CPU, when performing the display
background adjustment or updating correction constants in the EEPROM using the adjustment
program. See the Service Manual for troubleshooting.

203 EEPROM CHECK SUM ERROR

An “internal test 1: Al CPU” fails. The data (Correction Constants and 50 on) stored in the Al
CPU’s EEPROM are invalid. See the Service Manual for troubleshooting.

204 DSP CHIP TEST FAILED

An “internal test 1: Al CPU” fails. The A1 CPU’s DSP (Digital Signal Processor) does not work
properly. Replace the Al CPU with a new one. See the Service Manual for troubleshooting.
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205 F-BUS TIMER CHIP TEST FAILED

An “internal test 1: A1 CPU” fails. The Al CPU’s F-BUS (Frequency Bus) timer does not work
properly. Replace the Al CPU with a new one. See the Service Manual for troubleshooting.

206 RTC CHIP TEST FAILED

An “internal test 1: Al CPU” fails. The Al CPU’s RTC (Real Time Clock) does not work
properly. Replace the Al CPU with a new one. See the Service Manual for troubleshooting.

207  KEY CHIP TEST FAILED

An “internal test 1: Al CPU” fails. The Al CPU’s front keyboard control chip does not work
properly. Replace the Al CPU with a new one. See the Service Manual for troubleshooting.

208 FDC CHIP TEST FAILED

An “internal test 1: A1 CPU” fails. The Al CPU’s FDC (Flexible Disk drive control) ship
does not work properly. Replace the Al CPU with a new one. See the Service Manual for
troubleshooting.

208  HP-IB CHIP TEST FAILED

An “internal test 1: Al CPU” fails. The A1 CPU’s HP-IB chip does not work properly. Replace
the Al CPU with a new one. See the Service Manual for troubleshooting,

210  HP-HIL CHIP TEST FAILED

An “internal test 1: A1 CPU” fails. The A1 CPU’s HP-HIL control chip does not work properly.
Replace the A1 CPU with a new one. See the Service Manual for troubleshooting.

211 CPU INTERNAL SRAM R/W ERROR

An “internal test 2: Al VOLATILE MEMORY” fails. The Al CPU’s internal SRAM does
not work properly. Replace the A1 CPU with a new one, See the Service Manual for
troubleshooting.

212 CPU BACKUP SRAM R/W ERROR

An “internal test 2: AI VOLATILE MEMORY” fails. The A1 CPU’s BACKUP SRAM does
not work properly. Replace the Al CPU with a new one. See the Service Manual for
troubleshooting.

213 DSP SRAM R/W ERROR

An “internal test 2: Al VOLATILE MEMORY" fails. The DSP’s SRAM on the Al CPU does
not work properiy. Replace the Al CPU with a new one. See the Service Manual for
troubleshooting.

214 DUAL PORT SRAM R/W ERROR

An “internal test 2: Al VOLATILE MEMORY” fails. The DSP’s dual port SRAM on the A1 CPU
does not work properly. Replace the Al CPU with a new one. See the Service Manual for
troubleshooting.
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215 POST REGULATOR OUTPUT VOLTAGE OUT OF SPEC

An “internal test 4: AZ POST REGULATOR” fails. A power supply voltage of the A2
post-regulator is out of its limits. See the Service Manual for troubleshooting,

216 GND LEVEL OUT OF SPEC

An “internal test 4: AZ POST REGULATOR" fails. The voltage of the GND (Ground} at the DC
bus node 26 is out of its limits. See the Service Manual for troubleshooting.

217 FAN POWER OUT OF SPEC

An “internal test 4: A2 POST REGULATOR” fails. The voltage of the fan power supply at the
DC bus node 11 is out of its limits. See the Service Manual for troubleshooting.

218 FAILURE FOUND FROM A/D MUX TO A/D CONVERTER

An “internat test 5: A6 A/D CONVERTER” fails. A trouble is found on the signal path from
the A/D multiplexer to A/D converter on the A6 receiver IF. See the Service Manual for
troubleshooting.

219 REF OSC TEST FAILED

An “internal test 6: Ab REFERENCE 0SC” fails. The reference oscillator on the A synthesizer
does not work properly. See the Service Manual for troubleshooting.

220  FRACTIONAL N OSC TEST FAILED

An “internal test 7: A5 FRACTIONAL N OSC” fails, The fractional N oscillator on the Ab
synthesizer does not work properly. See the Service Manual for troubleshooting.

221 STEP OSC TEST FAILED

An “internal test 8 A5 STEP OSC” fails. The step oscillator on the Ab synthesizer does not
work properly. See the Service Manual for troubleshooting.

222 1st LO OSC TEST FAILED

An “internal test 9: A4A1 18T LO OSC” fails. The st LO OSC (first local oscillator) on the
A4A1 1st LO does not work properly. See the Service Manual for troubleshooting.

223  2nd LO OSC TEST FAILED

An “internal test 10: A3A2 ZND LO" fails. The 2nd LO OSC (second local oscillator) on the
A3A?2 2nd LO does not work properly. See the Service Manwual for troubleshooting.

224 A3 DIVIDER OUTPUT FREQUENCY OUT OF SPEC

An “internal test 11: A3AT DIVIDER” fails. The output frequency of the divider circuit on the
A3A1 ALC is out of its limits. See the Service Manual for troubleshooting.

225 3rd LO OSC TEST FAILED

An “internal test 12: A6 3RD LO OS8C” fails. The 3rd LO OSC (third local osciilator) on the A8
receiver [F does not work properly. See the Service Manual for troubleshooting.
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7728  SOURCE OSC TEST FAILED

An “internal test 13: A3A1 SOURCE OSC” fails. The source oscillator on the A3A1 ALC does
not work properly. See the Service Manual for troubleshooting.

221  SAMPLE FREQUENCY OUT OF SPEC

An “internal test 14: A6 SEQUENCER” fails. The sampling frequency of the sample/hold
circuit on the A6 receiver IF is out of its limits.

228 SOQURCE LEVEL TEST FAILED
An “internal test 15: SOURCE LEVEL" fails. See the Service Manual for troubleshooting.

23  FLOPPY DISK DRIVE FAILURE FOUND

An “external test 18: DSK DR FAULT ISOL’'N” fails. The A53 built-in FDD (flexible disk drive)
does not work properly. Replace the AS3 FDD with a new one. See the Service Manual for
troubleshooting.

232 SOURCE LEVEL TEST FAILED
An “external test 20: SOURCE LEVEL” fails. See the Service Manual for troubleshooting.

233 OUTPUT ATTENUATOR TEST FAILED

An “external test 21: OUTPUT ATTENUATOR" fails. See the Service Manual for
troubleshooting.

234 TRD LOSS TEST FAILED

An “external test 22: TRD LOSS” fails. See the Service Manual for troubleshooting.

238 TRD ISOL’N 1 TO V TEST FAILED
An “external test 28: TRD ISOL’N I TO V” fails. See the Service Manual for troubleshooting.

236  TRD ISOL'N V TO I TEST FAILED
An “external test 28: TRD ISOL’N V TO I” fails. See the Service Manual for troubleshooting.

233  FRONT ISOL’N TEST FAILED
An “external test 25: FRONT ISOL'N” fails. See the Service Munual for troubleshooting.

240 CABLE ISOL’N TEST FAILED

An “external test 27: ” fails. See the Service Manual for troubleshooting.

241 RECEIVER GAIN TEST FAILED
An “external test 22: RECEIVER GAIN” fails. See the Service Manual for troubleshooting.

242  RECEIVER GAIN OUT OF SPEC

An “external test 25: FRONT ISOL'N” fails, A6 receiver IF gain is incorrect. See the Service
Manual for troubleshooting.
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243 A6 GAIN TEST FAILED
An “external test 23: A6 GAIN” fails, See the Service Manual for troubleshooting.

244 A6 VI NORMAILIZER TEST FAILED
An “external test 24: A6 VI NORMALIZER" fails. See the Service Manual for troubleshooting.

246 MAX VCXO LEVEL OUT OF SPEC

Maximum VCXO level is incorrect, in performing an “adjustment test 36: 3RD VOXO LEVEL
ADJ” or an “adjustment test 39: SOURCE VCXO LEVEL ADJ”. See the Service Manual for
troubleshooting.

245 VCXO TUNING VOLTAGE OUT OF LIMIT

VCXO tuning voltage is incorrect, in performing an “adjustment test 36: 3RD VCX0O LEVEL
ADJ” or an “adjustment test 39: SOURCE VCXO LEVEL ADJ". See the Service Monual for
troubleshooting.
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-0 Command error

This is & generic syntax error that the meter cannot detect more specific errors, This code
indicates enly that a commanad error, as defined in IEEE 488.2, 11.5.1.1.4, has occurred.

-0t Invalid character

A syntax element contains a character that is invalid for that type. For example, a header
containing an ampersand (SENS%).

192 Syntax error

An unrecognized command or data type was encountered. For example, a string was received
when the meter was not expecting to receive a string.

-103  Invalig separator

The parser was expecting a separator and encountered an illegal character. For example, the
semicelon was omitted after a program message unit, *RST:INIT,

-104  Data type error

The parser recognized an unallowed data element. For example, numeric or string data was
expected but block data was encountered.

-108  GET not allowed
A Group Execute Trigger (GET) was received within a program message (see IEEE 488.2, 7.7).

-108 Parameter not allowed

More parameters were received than expected for the header. For example, the *SRE command
only accepts one parameter, so receiving *SRE 4, 16 is not allowed.

-108  Missing parameter

Fewer parameters were received than required for the header. For example, the *SRE
command requires one parameter, so receiving only *SRE is not allowed.
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110 Command header error

An error was detected in the header. This error message is used when the meter cannot detect
the more specific errors described for errors —111 through —119.

-1 Header separator error

A character that is not a legal header separator was encountered while parsing the header. For
example, no white space foliowed the header, thus *SRE4 is an error,

-11Z2 Program mnemonic too long

The header contains more than twelve characters (see IEEE 488.2, 7.6.1.4.1).

-113  Undefined header

The header is syntactically correct, but it is undefined for the meter. For example, *XYZ is not
defined for the meter,

‘114 Header Suffix out of range

The value of a numeric suffix attached to a program mnemonic makes the header invalid.

-120  Numeric data error

This error, as well as errors ~121 through —129, are generated when parsing a data element
that appears to be numeric, including the nondecimal numeric types. This particular error
message is used if the meter cannot detect a more specific error.

-121  Invalid character in number

An invalid character for the data type being parsed was encountered. For example, an alpha
character in a decimal numeric or a “9” in octal data.

-123  Exponent too large

The magnitude of the exponent was larger than 32000 (see IEEE 488.2, 7.7.2.4.1).

-124 oo many digits

The mantissa of a decimal numeric data element contains more than 255 digits excluding
leading zeros (see IEEE 488.2, 7.7.2.4.1).

-128 Numeric data not allowed

A legal numeric data element was received, but the meter does not accept it in this position for
a header.

-130  Suffix error

This error, as well as errors —131 through —139, are generated when parsing a suffix. This
particular error message is used if the meter cannot detect a more specific error.

-131 Imvalid suffix

The suffix does not follow the syntax described in IEEE 488.2, 7.7.3.2, or the suffix is
inappropriate for the meter.

Messages-10



3rd Edition
134 Swuffix too long
The suffix contained more than 12 characters (see IEEE 488.2, 7.7.3.4).

-138  Suffix net allowed

A suffix was encountered after a numeric element that does not allow suffixes.

-140  Character data error

This error, as well as errors —141 through —148, are generated when analyzing the syntax of a
character data element. This particular error message is used if the meter cannot detect a more
specific error.

1417 Invalid character data

Either the character data element contains an invalid character or the particular element
received is not valid for the header.

-144  Character data too long

The character data element contains more than twelve characters (see IEEE 488.2, 7.7.1.4),

-148  Character data not aliewed

A legal character data element was encountered where prohibited by the meter.

150 String data error

This error, as well as errors —151 and ~ 158, are generated when analyzing the syntax of a
string data element, This particular error message is used if the meter cannot detect a more
specific error.

-151  Imvalid string daias

A string data element was expected, but was invalid for some reason (see IEEE 488.2, 7.7.5.2).
For example, an END message was received before the terminal quote character.

-158  String data not allowed

A string data element was encountered but was not allowed by the meter at this point in
parsing,

180 Block data error

This error, as well as errors —161 and 168, are generated when analyzing the syntax of a
block data element. This particular error message is used if the meter cannot detect a more
specific error.

181 Imvalid block data

A block data element was expected, but was invalid for some reason (see IEEE 488.2, 7.7.6.2).
For example, an END message was received before the length was satisfied.

188 Block data not allowed

A legal block data element was encountered but was not allowed by the meter at this point in
parsing.
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-200 Execution error

This is the generic syntax error that the meter cannot detect more specific errors. This code
indicates only that an execution error as defined in IEEE 488.2, 11.5.1.1.5 has occurred.

210 Trigger error

A trigger related error occurred. This error message is used when the meter cannot detect the
more specific errors described for errors 211 through —219.

211 Trigger ignored

A GET, *TRG, or triggering signal was received and recognized by the meter but was ignored
because of meter timing considerations. For example, the meter was not ready to respond.

213 Init ignored

A request for a measurement initiation was ignored as another measurement was already in
progress.

-220 Parameter error

Indicates that a program data element related error occurred. This error message is used when
the meter cannot detect the more specific errors described for errors —221 through —229,

221 Settings conflict

A legal program data element was parsed but could not be executed due to the current device
state (see IEEE 488.2, 6.4.5.3 and 11.5.1.1.5).

222  Data out of range

A legal program data element was parsed but could not be executed because the interpreted
value was outside the legal range as defined by the meter (see [EEE 488.2, 11.5.1.1.5).

-223  Too much data

A legal program data element of block, expression, or string type was received that contained
more data than the meter could handle due to memory or related device-specific requirements.

-224  Illegal parameter value

Used where exact value, from a list of possibilities, was expected.

-225  Data out of memory

The meter has insufficient memory to perform the requested operation.

230  Data corrupt or stale

Possibly invalid data. New reading started but not completed since last access.

231 Data questionabie

Measurement accuracy is suspect.
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240 Hardware error

A legal program comrmand or query could not be executed because of a hardware problem in
the meter. Definition of what constitutes a hard ware problem is completely device-specific.
This error message is used when the meter cannot detect the more specific errors described for
errors -241 through —248.

-241  Hardware missing

A legal program command or query could not be executed because of missing meter hardware.
For example, an option was not installed.

-250 Mass storage error

A mass storage error occurred. This error message is used when the meter cannot detect the
more specific errors described for errors —251 through —259,

2286  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.

257  File name error

A legal program command or query 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, The
definition of what constitutes a file name error is device-specific.

-280 Program error

A downloaded program-related execution error occurred. This error message is used when the
meter cannot detect the more specific errors described for errors —281 through —289,

281  Cannot create program

An atternpt to create a program was unsuccessful. A reason for the failure might include not
enough memaory.

282 Hlegal program name

The name used to reference a program was invalid. For example, redefining an existing
program, deleting a nonexistent program, or in general, referencing a nonexistent program.

283 Hlegal variable name

An attempt was made to reference a nonexistent variable in a program.

-284  Program currently running

Certain operations dealing with programs may be illegal while the program is running, For
example, deleting a running program might not be possible.

285 Program syntax error

A syntax error appears in a downloaded program. The syntax used when parsing the
downloaded program is device-specific.
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286 Program runtime error

A program runtime error of the HP Instrument BASIC has occurred. To get a more specific
error information, use the ERRM$ or ERRN command of the HP Instrument BASIC.

31 System error

Some error, termed “system error” by the meter, has occurred.

-311 Memory error

An error was detected in the meter’s memory.

330 Self-test failed

A self-test failed. Contact your nearest Hewlett-Packard office or see the Service Marnual for
troubleshooting.

350  Queue overflow

A specific code entered into the queue in lieu of the code that caused the error. This code
indicates that there is no room in the queue and an error oceurred but was not recorded.

40 Query errors

This is the generic query error that the meter cannot detect more specific errors. This code
indicates only that-a query error as defined in IEEE 488.2, 11.5.1.1.7 and 6.3 has occurred,

410 Query INTERRUPTED

A condition causing an interrupted query error occurred (see IEEE 488.2, 6.3.2.3). For
example, a query followed by DAB or GET before a response was completely sent.

4720 Query UUNTERMINATED

A condition causing an unterminated query error occurred (see IEEE 488.2, 6.3.2.2). For
example, the meter was addressed to talk and an incomplete program message was received by
the controller,

430  Query DEADLOCKED

A condition causing a deadlocked query error occurred (see IEEE 488.2, 6.5.1.7). For example,
both input buffer and output buffer are full and the meter cannot continue.
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Instrument Event Status Enable register,
3-63

instrument event status register , 4-5

Instrument Status Register, 3-63

Interrupt , 4-9

1/0 port. See & bit 1/0

K
key code, 3-71

L

level monitor, 3-12
level monitor array, 3-17
limit test, 3-18

BIN sort, 3-4

M

manual changes, A-1
MAV , 4-4
MSS | 4-2, 44

N
<numeric>, 1-4

0O

Operation Status Register, 3-64
operation status register , 4-7
08C level sweep, 3-62

P

port extension, 3-51
power-on test, 3-22
preset, 3-71
Program Module
detecting sweep end using SRQ and
interrupt , 4-9
reading an event register |, 4-8
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Q
Questionable Status Register, 3-66

R

raw data array, 3-17
reading an event register directly |, 4-8
RQS, 4-2, 4-4, 4-9

S
SCPI, 1-1, 1-2
serial number, A-4
serial poll , 4-2
service request , 4-2
simple command, 1-2
sitmulus array, 3-20
sort

BIN, 34
SPOLL , 4-2

index-2

SRQ , 4-2, 4-9
SRQ generation , 4-10
standard event status register , 4-6
status byte, 3-76
status byte register , 4-2, 4-4
status register

using , 4-8
status register structure , 4-4
status reporting system , 4-1
*STB |, 4-2
<string>, 1-5
suffix, 1-5

T

transition filter , 4-3
trigger, 3-34, 3-73

W
width. See bandwidth



