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HPOTAL Conetand Set for the 165008
Frank Siton

Bewlett Packard

1. Systen Corands Definitions

Systen cormands control the basic cperation of the instrunent. They can be called at
anytine and after the compand has beea executed, the next unit in the nessage will be
parsed in the medule { or Systes level ) that was selected before the systen connand
uas executad.

(1} - Indicates that these covmands also apply to individual
riodules when uszed in conjunction with the SELect connand.

{2) - Indicates that this comnand only applies to individual
nodules uhen used in conjunction with the SElect connand.

{3} - This connand needs to be resolved uith ISL.
1.1 Systen Cotmand Sunmary
This table is a sumnary of the Systen comiand set. These comnands prefixed with a

colon have & position in the comnand tree. The cormands which are not prefixed are
connon coknands.

KEYHGRD PARHARETER TYPE

#{LS COifltfinD

*ESE > COHHARND/QUERY
*ESR GUERY

*IDH QUERY

#1857 GUERY

~PD CORIAND/QUERY
#QPT GUERY

*PRE {urfd COHHAND/QUERY
*PSE <nrfl CONHAND/QUERY
*RST COHIAND

#SRE {nrfy COIARD/ QUERY
*5TB QUERY

#TRG COHRAND

*T8§T QUERY

wHAT CONHARD
:BEEPer OHOFF{T0" COMHAND/QUERY
:CAPability QUERY
:ChRfcagn QUERY

:DEBug ON]OFF}1}0 CONHAND/QUERY
(0L OHJOFF{1]0 COHHAND/QUERY
LER? GUERY
:LOCKout COHHAND

HERY e fr, <nrfl COHUAND/QUERY
:Ril0fe SIfGle[REPetitive COHHAND/QUERY
1ROGT {str COHRANRD/QUERY
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:Stlect
:SETColor
1 50UHd
:8TNRE
(STOP

15Y8Ten
:DSP
:ERRar
:HEADer
:LOHGForn
(PRIt
:S5ETup

sitifEHory
:ftToload

:CATalog?
:COPY
:DOURLOATD
‘IWITialize
:LOAD
HSIL
:PACK
:PURGe
:REHane
:5T0Re
‘UPLoad?

:INTerpodule
itete
:IKPort
:IhSert
$SHEN
*TREE

<nrf
nrfrd, 2nrfrd, Hnrfr{, {nri’
ORJOFF}1]0

{string>
HUileric]5TRing
GHJOFF|1]0
OH|OFF|1]0
SCReen|LISTing
shlock datad

{0FF}03
{0H{13,{string> [, {nsus>]
[<nsus]

[{string> ), {nsus?l, [{string> 10, {nsus>]
{string>[,{nsus>1, {nrf,<block_data>

[{nsush]

sstringrf, <nsusk1, (stringr
[{nsus>]

[<nsus>l

{string>[, trisus>]
{string>[, {nsus>l, (string>

{strings[,<nsust],{string?,{string}

{string*[,<nsus?],integer

ALL} e 75 | GUT
DHjOFF|1]0

Lur >} OUT, GROUP) {nr Y
{nrfr, {arfd

ey, nrEd, <nefy, <o fd, oty <nrf

1.2 IEEE-488.2 Connon Comnand Befinitions

1.2.1 *CL§

The *CLS conmon comiand clears the status data structures, including the device

defined error gueue. IFf the #CLS connand immediately Tollous a PROGRAN HESSAGE

COHNAND/QUERY
COHIARD/GUERY
COHNRRD/QUERY
COiNARD
COHNAND

COHHARHD/QUERY
QUERY

COHHAHD/QUERY
COHRAND/ QUERY
COHNAND/QUERY
COHMAND/QUERY

COHNAND/QUERY
QUERY

COMHAND
COHitAND
COHAND
COHItND
COHNAKD
COHIAND

COHIAND
CORAND
QUERY

COiiain
COHRAND/QUERY
CONRARD
COHHAND/QUERY
COHIAND/ QUERY

TERHINATOR, the output queue and the fAY bit will b2 cleared.

1.2.2 #ESE {wrf>

The *ESE compand sets the Standard Event Status Enable Register bits. The quary

returns the current contents of the repister.
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returned format: <HRYY
1.2.3 ~ESR?

This querry returns the contents of the Standard Event Status Register. Reading the
register clesars it.

returned forpat: <NR1>

1.2.4 ~IO?

This query allous the instrunent to identify itself.

veturned fornat: HEHLETT PACKARD,163000,0,REY 00.0C

1.2.5 #I8%7

This query returns the value of the instrunents 488 defined "ist” local nessage.
returned fornat: {HR1>

1.2.6 wOPC

This cormand causes the device to generate the operation coiplete neszage in the
Standard Event Status Register uhen all pending device operations have been finished.
The guery places an ASCIT "1 in the cutput gueue when a1l pending device operaticns
have been conpleted.

returned forpat: 1

1.2.7 *iPY?

Thiz query returns & the softnare'options available to the 163004.

1.2.8 *PRE {arfd

This comnand sets the parallel poll register enable bits. The query returns the
current value of the register.

returned format: <HR1>

1.2.9 *RST

This corpand places the instrunent in a knoun predefined state.
1.2.10 #5RE Crfr

The »5RE conpand sets the Service Request Enable Register bits. The query eaturns the
current value.
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returned format: <KR1>

1.2.11 »S7B?

This guery returns the current value of the instrunent’s status byte. The HSS
{ffaster Sunnary Status) bit and not RQS is reported on bit 4. The HSS indicates
vhether or not the device has at least one reason forr requesting service.
returned format: CHRDD

1.2.12 #IRG

This ceonand has the sane effect as a Broup Execute Trigger (GET). That effect is as
if the START connand had been sent for Internodule rum.

1.2.13 »T877

The #TST guery causes the instrument to perforn a self test. The result of the test
will be placed in the output gueue.

returned fornat: <HRI>
1.2.14 =§Al

This conmand rauses the device from executing any further comiands or gueries until
all Dverlapped connands have been completed. An Querlapped Command is a conmand
that allous execution of subseguent connands while the device operations initiated by
that Overlapped Cormand are still in progress. The folluwing is a list of Dvarlapped
Conpands for Uulcan:

STARt

sTop
fUToscale { For the Scope nodule )

1.3 tGeneral Systen Connands

1.3.1 DEEPor OHJOFF|1]0

This connand sets the besper rode, uhich controls the sound of the instrunent. Hhen
BEEPer is sent with no argunent, the beeper will be sounded without effecting the
cerrent node. The query returns the node currently selected.

returned fornat: 1}0

1.3.2 CAPahility?

The capability query returns the HP-SL and loter level capability sets impleniented in
the device. The response shall be forwatted as definite length arbitrary block

response data. This query has not been fully defined hy ISL.

Exarple: CAPability? -» IEEE4SS,1987;SH1,48H1,T6,L4,5R1,RLY, PP1, D61, 011,00, E2
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1.3.3 CARDcage? {3)

This query returns the a string vhich specifies which cards are in the cardcage. The
first five nunbers returned arce the card id nusbers ¢ & -3 neans no card in slot ).
The renaining five nunbers returned describe the nodule assignnent for each card.

The possible values Tor the podule assignient are -1,1,2,3,4,5 uhere -1 is a den’t
core and 1..9 is the nunber of the slot that controls this card.

Exanple: CARDCAGE? - CARDCAGE -1,22,21,12,11,-1,3,3,5,5
1.3.4 DEBug GHJOFF|1}0

This comnand allous the debug node to be controlled. Bhen the dehug nede is on the
instrunent will display the nessages it is receiving and sending. Error conditions
uill be flagged. The query returns the current setting. This comnand is not
inplenented yet.

returned fornat: 1]0
1.3.5 [EOL OH]OFF{1]0

This comnzand specifies vhether or not the last byte of a veply fron the instrusent is
to be sent with the EOI bus control line set true or not. IF EOI is turned off, the
box will no longer be sending 483.2 conpliant responses. The guery retwrns the
current status of EOL.

returned fornat: 140
1.3.6 LER?

The LER guery allous the LCL Event Register to be read. fifter the LCL Event Repister
is read, it is cleared. § one indicates a rerote- to-local transition has taken
place. f zero indicates a remnote-to-local transition has not taken plare.

1.3.7 LOCKout DH{OFF{1}0Q
This conmand locks out or restores front pannel operation.
1.3.8 HERKU <nrf>I,<{nrf}]

This connand puts a neny on the display. The first paranster specifies the desired
nedule. The optional second pavaneter specifies the desired nenu in the nodule
(defaults to 0).

For the Systen the penu:
HENU 0,0 - Systen Configuration nenu
HEHU 0,1 - Rear disc nenu
HEHY 0,2 - Front disc nenu
HEMU 0,2 - Utilities senu
iKY 0,4 - Test nenu For the Internodule meanu:
HERY 3,0 - Internodule nenu
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{See individual nodule for nenu nusher definitions.
The query returns screen nenit nupbers.

Exanple: HEHU 0,1
HENU? -> HEHU 0,1

1.3.9 Ril0De SINGIe|REPETITIVE (1) 43)
This connand specifies the run node for a wodule (or Internodulel. The gquery returns
the current setting. If the selected nodule is in the internodule configuration, then

the “internodule” run rode will be set by this conmand.

Exanple: RHODE SIHELE
REODE? -> RHODE SINSLE

1.3.10 ROGT [{string’]
This cornand specifies the root node for all subsequent compands. If the {string>
paraneter is onitted then the root is reset to the top of the command tree for the
select module. If the {string® paraneter is specified the root nede is zet by the
path described by the string. The guery returns the current ROOT setting.
Exanples: ROOT

ROGT "HACHINEY:SFORUAT™

ROOT? -» ROOT “HACHIHEY:SFORHAT"
1.3.11  SElect {mrf> {3
This conmand selects uhich nodule (or Intermodule) will have parser control. SELECT
0 selects internodule, SELECT 1 thru 5 selects nodules A thru E.  The guery returns

the currently selected systen,

Exanple: SELECT 0
SELECT? -» SELECT 4

1.3.12 SETColar {ar><, 2Anrfd4, Xnrfd{,>{nrf> | DEFault

This connand allows you to change one of the color selections on the CRT. The
cotitand has four parameters: Color Humber, Hue, Saturation, and Luninosity.

The fields have the follouwing ranges:
Color Nusber - 0 te 7 (%)
Hlue - 0 to 100
Saturation - 0 to 100
Lupinosity - 0 to 100

{#) Color Humber 0 cannot be changed - HSL values will be ignored.
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The query fore returns the HSL values for a specified color:
SETColor? 3 ~> SETCOLOR 3,60,100,60
1.3.13 S0UHd OH)OFF}1}0
This coimtand turns sound on or off. The query forn returns the current setting,

Exanple: SQUHD OH
SOUHD? ~> SOUHD 1

1.3.14 START {1)

This conand starts the specified nodule (or Interviodule} running. If the specified
nodule is in the Interncdule configuration, then the “Interncdule™ run will be
started,

Exanple: START

1.3.15 STOP (1)

This cormand stops the specified nodule {or Interncdule). IF the specified nodule is
in the Internodule configuration, then the "Intermodula” run will be stopped.

Example: STOR

1.4 Systen subsysten

1.4.1 PRINt SCRecn|LISTing  {3)

ihis ceiwtand initiates a print of the screen or listing buffer ovsr the cureent
printer comunication interface. The guery sends the screen or listing buffer data
over the current controller conmunication interface. Hote, the print query never
returns a header and the data is not in block node since it nay be sent directly te &
printer uithout tiodification. KOTE: the print query should not be sent in

conjunction vith any other comnand or query on the sane cosnand line,

Exanple: PRINt SCREEH
PRINt? LISTIHG -> <LISTIHG DATA THAT HAY BE SENT TO A PRINTER>

1.5 Systen Subsysten

1.9.1 ISP <{string’

This connand writes the specified string to a device dependent portion of the
instrunent display. The DSP guery returns the string last writtes to the display

area (uritten sither hy the user or the instrunent}.

Example: DSP “The nessage goes here”
DSP? -» NSP “The returned nessage”
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1.9.2 ERRor? [HUiteric|STRingl

This query returns the oldest error fron the error gueue. The optional paraneter
deternings vhether the ervor string should be returned along with the error nunber.
If no paraneter is received, or if the paraneter is HUH, then only the error nunber
is returned. If the value of the parancter is STRing, then the error should be
returned in the following forn:

<err nunber (nr1)2,{error nessage {stringl>
Exanple: ERRer? -» -100
ERRor? HUH - -100
ERRor? STRING ~-> -100,"Error string goes hers”
1.3.3 NEABer OHJOFFI10

The HEADer conmand specifies the header node to be used. If headers are on, then the
header will be returned with a gquery. the query returns the current setting.

returned format: 1{0
Exanple: HERDER OH

HEADER? -> HEADER 1
1.5.4 LoHGforn ON[OFF{1}0
This connand sets the longforn for the instrunent’s responses to gueries, IF the
LOHGforn comnand is set OFF conmand headers and alpha argunents are sent fron the
instrument in the abbreviated forn. If the the LONGforn comnmand is set O the uhole
vord yill be output. This conntand does not affect the input data nessages to the
instrunent -- headers and argunents nay be input in either the long or short forn
regardless of hou the LOHGforn conmand is set. The query returas the status of the
LOlGforn connand.
returned fornat: 1}0
Exartple: LOHGFORH ON

LOKHGFORN? -> LOKGFORi 1
1.5.5 SEfup <block_datad (1)

This command receives the selected nodule’s { or Systen’s } learn string. The query
returns tha selected nodule’s ( or Systen’s } learn string.

Exasple: SETUP? -5 setup block data gets sent
SETUPR 3DDDD<block data
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1.6 HiiEllory Subsysten
Dizc compands are defined to provide access to both internal disc drives.
1.6.1 CATalog? [{nsus»]

This query command returns the directory of the source disc in block data forn. Each
antry consists of a 51 character string formatted as follous:

“HHRHENMHE TTTTTTTT DDODODCDODDUDDDD0RRDYDDDNDLDNDDE"

vhere f is the filenane, T is the file type (2 nunber), and U is the filse
descripter. If the {nsucy it not specified the disc drive specified by the i#SI
cetmand will be used.

Exanples: HHER:CATALOG?
HHEN:CATALOGY IHTERHALI

1.6.2 IHITialize [<nsusk]
This comnand fornats the specified disc.

Exaniples: HiER: INITIALIZE
HUEN:-IRITIALIZE INTERKHALO

1.6.3 (WUToload {OFF}03|{0H}13, {string},{nsus>]

This counand controls the Autoload feature. Hhen the autoload feature is turned GN,
the {string> parancter specifies the filenane fron the specified mass storage device
to ba autoloaded on pouerup.

Exanples: HHER:AUTOLOAD OFF
HiEi{: AUTCLOAD OH,"FILET"
HHEN:AUTOLOAD ON,"FILEZ", INTERHALY
HHER:AUTOLOAD? ~> QUTOLOAD 1, FILEZ2_?", IMTERHALY

1.6.4 COPY [{stringr1l,<nsus?l, [{string?1l,<nsus>]

This command copies one file to a new file or an entire di=c’s contents. The tuo
{string? paranaters are the file names. The first pair of paranoters specifies the
source file. The second pair specifies the destination file. An error is generated
if the source file doesn’t exist, or if the destination file already exists.

If the file nane is not specified for both the source and destination, then the
entire contents of the source are transfered to the destination (sane as the
Buplicate Bisc front panel operation). The previcus contents of the destination
nedia are destroyed.

Exanples: MMER:COPY “FILE1","FILEZ"
HHEH:COPY “FILE1", IHTERHALG, "FILEZ", INTERNALT
BHEHR:COPY “FILEY","FILEZ", IHTERHALD
HHEN:COPY “FILE1",INTERNALO,"FILEZ"
HHER:COPY INTERNALO, IHTERNALY
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1.6.5 DOUNLOAD <string*[,<{nsus¥],<{string},{nrf>,{block_datal

This connand dounloads a file to the specified nass storage device. The first
{stringt paranter cpecifies the file nane, the second {(stringy paraneter specifies
the file descriptor, the {nrf} paraneter specifies the filetype, and the <{block_data>
contains the contents of the file to be dounloaded.

Exanples: HHEN:DOUKLGAD “RUNT"," DRTA FROD 9AH RUN",-16127,.841234.........
HREN:-DONKLOAD “RUNZ™, INTERRALO, "10AH DATA™,-16127,#41234....

1.6.6 LOAD {string>f,{nsus>},{string>

This cormand load & nodule or Systen configuratien fron disc. The first {string)
parareter specifies the filenare fron the specified nass storage device. The second
{stringy paraneter specifies the nodule or Systes, or all. The text for this
parancter should match e=xactly the text choices available for the top left key of any
nenu. The text to specify all nodules is “ALL".

Exanples: WHER:LOAD “FILE1","Systen”
HHEH:LOAD “FILE1",IRTERNALT,"Systen”

1.6.7 §51 [{nsuskl

This connand selects a default nass storage device. If the paramter is cinitted the
default nass storage device is selected. The query returns the current ST setting.

Exanples: HHER:HSI
IHER:HST INTERNALY

1.6.8 PACK [{nsus>]
This comnand perferns a disc pack on the specified nass storage device.

Exanples: {HEH:PACK
PHER:PACK IHTERHALY

1.6.9 PURGe {stringsf,{nsusdl (3}

This cotand rosoves a file fron the specified nass storage device. The {stringr
paraneter specifies the file nane.

Examples: HHER:PURGE “FILET™
HUEN - PURGE "FILE1", INTERHALO

1.6.10 REHane {string>[,<{nsus>],{string>
This command renanes & file fren the specified nass storage device. The first
{string» paraneter specifies the filenane to be changed, the second specifies the new

file nane.

Exanples: WHEIN:RENANE “OLOFILE",“NEHFILE"
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HHEN: REHAUE “OLOFILE™, INTERHALT, "HEHFILE"
1.6.11 STORe {stiing’[,<nsus>l,{string’,{string>
This connand stores nodule o systen configurations onte disc. The first {strinp’
paraneter specifies the file from the specified mass storage device. The second
{string> paraneter specifies the file descriptor. The third {string} paraneter
specifies the nodule or Systen or all modules. See the load comnand for ore
infornation on this paraneter.

Exanples: OHEN:STORE “FILE1”,"Scope config for slot DB, Dscilloscopa D7
THER:STORE “FILE1", INTERNAL 1,"Scope config”,"Oscilloscope B"

1.6.12 UPLoad? {stringd[,{nsusd]
This comnand uploads a file. The {string> paraneters specifies the file to uploaded
fron the specified nass storage device. Only the contents of the file are sent ont

of the instrunent and none of the information regarding the file length or file
descriptor is seat.

Exanples: HHEH UPLOAD “FILE1"”
HUEH UPLOAD “FILE1", INTERNAL1

1.7 Internodule Subsysten

Internodule comands are used to specify internodule arning betueen nultiple nodules.
1.7.1 DEtete ALL{<nrf>

This command deletes a subtree or the entire internodule tree.

Ezanple: IMTERHODULE:DELETE ALL

1.7.2 IiPort OHJOFF|1}0

This connand causes Internodule runs to be arned fron the Input port. The INPort
guery returns the current setting.

Exanple: INTERHOBULE:IKPORT ON
INTERHODULE : INFORT?

1.7.3 INSERT {1]2|3}4}5]0073<,>{6ROUP}1|2}3]4|5>

This command adds nodule or PORTOUT to the Interncdule configuration. There is no
query fore for this conmand (See the TREE? queryl.

Exanple: INTERHOBULE:INSERT 1,CGROUP; IHSERT 2,GROUP;IHS 3,2;IHS OUT,2

Group run
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1.7.4 SKEHW {nrfd,{nrfd

This corpand sets the skew value for a nodule. The query returns the current skeu
setting. The first value is the sodule nunber (1..5 correspond to nodules 0. .E
respectively) and the serond paranster is the skew setting {-1.0 to 1.0} in seconds.

Exanple: INTERMODULE:SKEH 3.0E-9
INTERHODULE:SKEW? -> INTERHODULE:SKEN 3.0E-9

1.7.5 TREE

The tree comnand allows an internodule set up to be specified in ohe command. The
query returns a string that represents the internodule tree. & -1 neans the nodule is
not in the internodule tree, a 0 value neans the nodule is arned from the Interncdule
run button ( Group run }, and a positive value indicates the nodule is being arned by
another nodule with that nunber. The first five nunbers are the interncdule arn
values for nodules A thru E respectively, the last nunber corresgonds to the
internodule arm value for PORT GUT.

Exanple: INTERHODULE:TREE? -) 6,0,2,-1,-1,2 ( This return list corresponds
{ to the exanple tree given ahove )
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2. Pattern Generator Cornand Definitions
2.1 Pattern Generator Connand Suinary
This table is a susmary of the Pattern Generator coimand set. Those connands

prefized uith a colon have a position in the comnand tree. The connands which are not
prefixed are common connands

HEYHORD PARIANETER TYPE
:FORitat
:CLOCK IHTernal|ERTernal COiHAND/QUERY
<DELETE {strr]ALL COHHAND
:0IVide {nrfr COlHARD/QUERY
:LiBel {etrd{, 2mrT>. . Anrfl
{{,»IP0Sitive|HEGativall COIfHAND/ QUERY
:PERiod {nrfy COHRAND/ GUERY
:5TRobeH
:DELay i COHUAND/QUERY
HIbth {inrt? COiHAND/QUERY
:THReshold ECLTTL CONHAND/QUERY
:LIST
:COLunn {nrfrd, ri{strd,?
{BIN{OCT|DECIHEC] | INStruct] COHHAND/QUERY
:DELete e f20, ><nrf>} | ALl ] COlHARD/QUERY
:FROSrasn {nrfrd, YIREPaat{HATIT|HIKR|BREak|5IGnall
L2 nrE 3, 2{stry. . {str> COIIHAND/ QUERY
:HACrol
COHNAND/QUERY
HRUKEH {arfr{, 2 I<strad,)
[DINJOCT|DECIHEC] | INStruct] COHIAND/QUERY
:DIEFine {strddd, Y{str). . {5trd} COHMARD/QUERY
:Dilete nrf>04,2<nrf>Y | ALL 1 COHRAND/QUERY
:PARaneter {5ted{, ¥4sted. . . {strd} COHNAHD/RUERY
:PROGran {nrfr<, >[REPeat [HATT IR} BREak]SICnall
£, 24nrfy3, Hstr2 . . {str) COHIAND

2.2 Format Subsysten

The Fornat subsysten conmands are used to set-up clocking, threshold, strobe and
label specifications which appear in the Ferpat nenu.
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2.2.% CLOCk IoTernal}ElTernal

Chooses betueen internal and external clocking. The guery returns the current clock
setting.

Exanple: FORHAT:CLOCK IHTERHAL
FORMAT :CLOCK? -> FORBAT:CLOCK INTERRAL

2.2.2 DELete {string>|ALL
This comnand deletes a label or all the labels fras the fornat screen.

Exanple: DELETE "R"
DELETE ALl

2.2.3 DIi¥ide {arf>

Specifies the clock divide if externally clocked. The guery returns the current
satting.

Exanple: FORHAT:DIVIBE 5
FORHAT:DIVIDE? ~> FORHAT:DIVIOE 3

2.2.4 LAbel {strafd, 2<nrfl.. {nrf>X{, > IP0Sitive|lEBativel}
This rornand adds a label to the fornmat screen. The first paraneter specifies the

labalnane, This will be follousd by one or nore assignuent values. The last paraneter
is an optional polarity value. The gquery returns the current setting for a label.

Exanples: FORHAT:LABEL “&",3&,240,F05 - scts Label R with assigmnents
o, wk " oand Tteext " yith positive pelarity.
FORMAT:LABEL? “A" -> FORHAT:LABEL “A",38,240,P0SITIVE

2.2.3 PERiod <nrf>

This connand spacifies the clock period. The guery returns the current clock period
setting.

Exanple: FORWAT:PERIOD 1.0F-6
FORHAT: PERIOO? -> FORHAT:PERIOD 1.0 us

2.2.6 SIRobe Sublevel

The strobe sublevel connands are used to specify the three sticbe settings.
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2.2.5.1 DELAY {nrf>
This conmand sets a strobe delay value. The query returns the current delay setting.

Exanples: FORHAT:STROBEZ:DELAY 30E-6
FORHAT: STROBEY : DELAY? ->FORHAT: STROBET:DELAY 100 ns

2.2.6.2 WIDth <{nrf>
This connand sete a strobe width value. The gquery retwns the current width setting.

Exanples: FORIAT:STROBEZ:UIDTH 100E-6
FORIAT: STROBET : HIDTH? ->FORNHAT: STROBET - UIDTH 100 ns

2.2.7 THReshold ECL{TTL

This coennand specifies the output threshold. The nuery forn returns the current
setting.

Exanple: FORHAT:THRESHOLD TIL
FORHAT: THRESHOLD? -> FORHAT:THRESHOLD YTL

2.3 Llisting Subsysten

The listing subsysten conrtands are used to specify the sain pattern generator
progran.

2.3.1 CObunn <prfX<, 2 {<str>(, >[BINJOCT|DECIHEN] | INSTructd

This connand specifies the ardering of labels on the listing screen. The first
paraneter specifies the colunn nunber, the second paraneter specifies a label nane
folleued by an optional base paraneter. The IHSTruct paraneter nay be used instead of
& label nane and base this specifies the position of the instruction Tield.

Exanples: LIST:COLUHN 1,IHSTRUCT;COLUMM 2,"A",HEX;COL 3,"B",DEC
2.3.2 [DELete <nrfX>{{,>nrf>} | ALLY
This counand deletes lines fron stinulus listing.
Esanples: LIST:DELETE 3

LIST:DELETE 1,3

LIST-DELETE ALL
2.3.3 PROGran {nrfd<, >{HOOP{REPeat{HALT {HIHG|EREak]SIENaY [HACRDH| PARaneter)

L4, Hnr P2 string? [, X{striny?1" This connand creates pattern

generator progran lines. The first paraneter specifies the line nunber to be
programied, the second paraneter specifies the instruction field. There will be an

extra <nrf> paraneter for REP2at and UAIT instructions - this paraneter nay be
onitted for other instructions o it uwill be ignored. The renaining paraneters are
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strings that correspond to defined labels in the pattern gensrator progran. These
label field strings nay contain R {(don’t cares) for the BIN, HER and OCT bases. #
don’t care in one of these fields inplenents the “autofill” feature uhich corresponds
to the double guote narks in the pattern generator listing.

A HALRO instructions creates two lines in the pattern generator listing. The first
line is the nacro invocation and the second line contains additional paranmeters.

Exatples:

LIST:PROG 1,REPEAT, 235, "#B018101 11"

LIST:PROG 2, BREAK,"#B10001000"

LIST:PROG 3,100P,"0"

LIST:PROG 4,HIHB," fiH200C"

LIST:PROG 5,BREAK, #0567

LIST:FROG 6,SIGHAL, 1234

LIST:FROG 7,HATT,#B01010101,"5iHZRBC"
Tha third paraneter for the WALT instruction
is a bit pattern corresponding to the 3 possible
Extarnal input bit patterns.

LIST:PROG §,HACROZ, “H3X45"
LIST:PROG 9,PARAIETER, "BOTOT111100001111"

2.4 Hacro Subsysten

The nacro subsysten comnands are used to specify on or four possible pacro paticrn
generator prograns. Each tacro can be used uith up to four paramsters. progran.

2.4.1 COLbunn <nrf{,>{{stry{, >{BIN|OCT|DEC{HEK] { INSTructd

Specifies the ordering of labels on the listing screen,

Exanples: HACROT:COLUI 1, INSTRUCT;COLUMM 2,”A",HEX;COL 3,"R",DEC

2.4.2 DEFine <LstringrI<, ¥{string?]

This connand defines the first line in a nacro progran. The first paraneter is a
string that specifies the nacro nane, and the next tuo paraneters specify tuo
paraneter nanes.

Exanple: HACRO1:DEFIHE “HACRG1™, "PARANT", “PARAHZ™

2.4.3 [DELete <nrf>{{,><nrf23 | ALLY

Deletes lines fron stinulus listing.

Exanples: HACROY:BELETE 3

HACRO1: DELETE 1,3
HACROY: DELETE ALL
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2.4.1 PARaneter <{stringrl{,¥{string*]

This corptand defines the paraseter line in a macro listing. Both paraneters are
strings and specify tuo additional paraneter nanes.

Exanple: HACROL:PARANETER “PARAHI","PARANA™
2.4.3 FROGran <nrf>{,>{HOOP|REPEAT|UAXT|UINB|BREAK)SIGHAL}
L4 XnrfrWstringy L, > {string?]”
Exanple of a flacro progran:
HACROZ:DEFINE "HACROA™,"PARAHT", “PRRAHZ"
HACRGZ:PARANETER “PARGHI™, “PARARA™
HACROZ: PROGRAN 1,"&B1x10014", "#BODO100101"

HACROZ: PROGRAN 2, "PARANZ", "PARAHZ"
fIRCRO2: PROGRAM 3,"#BOT010010", "PARAHA"
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3. High Speed Tining Connand Definitions

3.1 High Speed Tining Cornand Sunnary

This table is a summary of the High Speed tining cotwand set.
prefixed with a colon have a position in the conmand tree. The commands which are not

prefixed are cotnon comnands

KEYHORD PARHAKETER TYPE
:DISPlay
‘INSert [A|BJC}D|ET, {str>, {<nri> | OUERLAVY COHNARD
(HIHUS [A|B{C|D]EY, {str2,{5tr> COHHAND
:PLUS [A|BICIDIET, {str),{str> COifiARD
:OUERLAY [A1B{C{D|EY, {str>,{5tr>] COHHARND
:REHGUE COUNARD
:FORitat
‘DELETE {str>}ALL COHHAND
:LABel st L Xnrfr. . . {nrf2}
{<, >[POSitive|HEGativelld ~ COMilRHD/ QUERY
<PODH
:THReshold ECL}TTLj<nrrf> COMIAND/QUERY
:{IARKer
Hiltiild OFF}TINE|PATtern|liSTats CONAND/ QUERY
:OTINE {nrf? COMIAND/QUERY
TRTIHE <nirf> COHNARD/ QUERY
-HERR QUERY
HIR QUERY
HiliH QUERY
:HITS (UERY
:RUNS QUERY
(¥PATtern
:0PATtern
:COMDITION ENTering|ERITing COHHORD/QUERY
:LABel {STRY, »<{STR> COHHAND/QUERY
:SEdrch rfri¢, >8] TRIGEER] CONfAND/QUERY
UNTil OFF{
LT €, ¥<nrf>
Gt ,>nrf?
INRANGE <, ><nrf¥<,><nrf
QUTRAKGE <, 2<arf»<, Xnrf COMMAND/QUERY
:TRACe
:BURation LTJGY <, ¥4nrf> COHHAND/QUERY
:EDGE {stri{, Mstr> COUHARD/ QUERY
PATTern {5tr>{, Mstry COHNAND/QUERY
HATch EQUal |HEQual COHHAHD/QUERY
:COLurtn {arf> COHNAND/QUERY
HAbeforn
:ACCunulate ORJOFF|O]1 CORNAND/QUERY
‘DELay <nrfy COHMAND/GUERY
:RaliGe {nrfd COHNAND/QUERY
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3.2 Display Subsysten

The Display subsysten cornands are used to nanipulate vraveforis on the High speed
tining display.

3.2.1 INHSert [{A{B|C}BIE], {stry, [{{nrf>|OVERlay3]

This cornand adds vaveforns to the the display. The first paranster is an optional
nodule specifier. If it is not specified, the selected nodule is assumed. The second
paraneter is the waveforn to be added. The third paraneter is an optional bit-no
specifier or QUERlay parancter. This paraneter is only needed for tining vaveforns.
If a nunber is specified then only the vaveforn for that bit nunber is added to the
sereen. IF OUERLAY is sperified then all the waveforns for the label are added to the
screan in overlayed forn. If no paraneter is specified the waveforns for all the bits
are added to the display in a seguencial nanner.

3.2.2 HIKYS [R|B{C|DIEY,{strd,{5tr>

This commands inserts A-B scope vaveforns to the screen. The first paraneter is an
optional rodule specifier. If it is not specified, the selected module is assusmed.
The next tuo paraneters specify the scope waveforns to be subtracted together.

3.2.3 OUERLAY [A{B|C{D|EI,{str>L,{str>]

This comnand adds overlayed scope waveforns to the screen. The first paraneter is an
optiocnal wtodule specifier. If it is not specified, the selected sodule is assuned.
The next n paraneters specify the scope waveforns that are to be overlayed.

3.2.4 PLUS [A]BICID}E], {stry,{str>

This connands inserts 8+B scope uaveforns to the screen. The first paraneter is an
optional nodule sperifier. I it is not specified, the selerted nodule is assuned.
Tha next tuo paraneters specify the scope uvaveforns to be added together.

3.2.5 Reilove

This connand reioves all the waveforns fron the display.

3.3 Fornat Subsysten

The format subsysten comnands sperify forpat labels and pod thresholds.

3.3.1 LaBal {string>{ >nrfr I, Xarfr 1, > {P0Sitive | HECatived

This comand adds a label to the fornat screen. The first paraneter specifies the
labelnana, This will be folloued by one or nore assignuent values. The last paranater

is an optional polarity value. The gquery returns the current setting for & label.

Exanples: FORHAT:LABEL “#",3,2,POSITIVE
FORIAT:LABEL? A" -» FORMAT:LABEL "A",3,2,PO0SITIVE
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3.3.2 DElete ALL{<string)
This cornand either deletes all the labels or a specified label
Exanples: FORHAT:DELETE ALL
FORHAT: DELETE A"
3.3.3 FPomH
3.3.3.1 TiReshold TTL]ECL|<nrf>|7
This cosnand specifies the threshold level for a High speed tining pod. The query
returns its current setting.
Exanples: FORHAT:PODO:THRESHOLD TTL
FORIAT : PODY : THRESHOLD -3.5U
FORIAT:PODT : THRESHOLD? ->  FORHAT:PODY: THRESHOLD -3.5U
3.4 Harker Subsysten
The Harker subsysten cowands specify marker placestent settings.

3.4.1 HODE OFF[TINE{PATtern{HSTATS|?

This connand chooses the narker rode for High speed tining. The guery forn returns
the current setting.

Exanples: HARKER:HODE TIHE
{IARKER : ODE? -» HMARKER:HODE TIHE
3.4.2 OTIHE <arf>|?
This comnand sets the O narker position. The guery forn returns its current value.

Exanples: HARKER:OTINE 540ns
HARKER:OTINE? -> HARKER:OTIHE 540ns

3.4.3 HTIHE <orf2(?
This comnand sets the ¥ marker position. The query fors returns its current value.

Exanples: HARKER:HTIHE 540ns
HARKER:RTIHE? -> HARRER:KTIE S40ns

3.4.4 HEBH?
This query returns the nean ¥ to 0 ueasurenent.

Exanple: HARWER:HEAH? - HARKER:DEAH 8.0E-9
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3.4.5 HIN?

This query returns the nininun B to 0 neasurenent.

Exanple: HARKER:HIN? -> WARKER:HIN 8.0E-9

3.4.6 fAR?

This query returns the naxinun § to 0 neasurcnent.

Exanple: HARKER:HAX? -> UARKER:HAK 8.0E-9

3.4.7 HITS?

This query returns the nunber of hits in auto-narker placenent.

Exanple: BARKER:HITS? -> HARKER:HITS 10

3.4.8 BITS?

This query returns the nunber of runs completed in auto-narker placenent.
Exanple: HARKER:RUMS? -> HARKER:RUHS 20

3.4.9 HPATTERH

3.4.10 OPATTERN

3.4.10.1 COMDITION EMTERIHGJERITING]?

The corinand specifies whether the narker is to be placed on entry or euit of the
specified pattern. The query returns the current satting.

Exzriples: HARKER:SPATTERN: COMDITION ERITING
HARKER: KPATTERN: COHDITION? -> HARMER:RPATTERH: COHDITION ERITING

3.4.10.2 LABEL <STR>{,»¢STR>

This coanand specifies the marker search pattern for a given labal. The first patters
specifies the label and the second paraneter specifies the search pattern. The query
returns the specified pattern for a given label.

Exanples: HARKER:OPATTERN:LABEL “R°, “#BO10018H01T”
HARKER: OPAT-LABEL? “&" -> HARK:OPAT:LAD “A°, SH01001RX011°

3.4.10.3  SEARCH <n-f> <, K| TRIGY
This comnand specfies the occurance nunber and the starting point fron which the
tarker pattern is placed. The guery returns the specified setting.

Exanples: HOARKER:OPATTERH:SEARCH 3, TRIAGER
RARKER: CPATTERN: SEARCH? ~> HARKER:OPATTER:: SEARCH 7,X

Page 21



3.4.11 UHTIL OFF | LTGX ey | BTG <arfd | IHRAHGES, ><nrfa<, dnrf> | OUTRAHGE

This conmand specifies the run until condition for pattern narker placenent. The
query return the current setting.

Exanples: HARKER:UNTIL OFF
HARKER: UMTIL LT,10E-9
HARKER: UNTIL 61,10E-9
HARKER: UHTIL IHRANGE,10E-9,20E-9
HARKER: UHTIL BUTRAMGE,10E-9,20E~9
HARKER: UHTIL? -> HARKER:UHTIL GT 10E-9

3.5 Trace Subsysten
The Trace subsysten comnands specify high speed tining patterns, edges and durations.
3.3.1 POTTERR {string} , {(string}

This comand specifies trace patterns for High speed tining. The first paraneters
spacifies the label and the second paraneter specifies the pattern.

Exanples: TRACE:PATTERH “A™,"#BO1HOORO1™
TRACE:PATTERHY A" ~> TRACE:PATTERH "A™,“#BOIXCOXOT"

3.9.2 DURATIOH LT[6T <7 {arfd

This corstand sperifies pattern duration tine. The guery forn returns the curvent
satting.

Exanples: TRACE:DURATION LT t0ns
TRACE: BURATION? -> TRACE:OURATION &T,10E-9

3.3.3 EDGE {string> , {(string}
This cornand spacifies trace edge patterns for High speed tining. The first pareneter
specifies the label and the secend paraneter specifies the pattern { R - Rising, F -

Falling, . - done care }.

Exanples: TRACE:ENGE "@",”.RF...RF...”
TRACE:EDGE? “A" -> TRACE:EBGE "A",".RF...RF..."”

3.5.4 NATCH EQUal{HEQual

This cornand specifies the trace satch specification. The query returns the current
setting.

Exanples: TRACE:ATCH EGUAL
TRACE:HATCH? -> TRACE:HATCH NEQUAL
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3.6 Haveforn subsysten

The Haveforn subsysten commands specify the uaveforn range, delay and accunulate
sattings.

3.6.1 fCCunulate OH{OFF|0J1]?

This cornand specifies High speed tining accenulste node. The gquery forn returns the
current setting.

Exanples HAVEFORN:ACC Ol
HAVEFORI:ACC? -> HAVEFORM: ACCUNHULATE 1
3.6.2 Dtlay {nrfr{?

This comnand specifies High speed timing delay. The guery form returns the current
setting.

Exanples NAUEFORW:DELAY 400E-9
HAVEFORH:DELAY? -> HAVEFORM:DELAY 400ns
3.6.3 RiHge <nrfo}?

This comand specifies High speed tining sec/div range. The query form returns the
current setting.

Exanples NWAUEFORM:RANGE 4E-9
HAVEFORH-RANGE? -> HAVEFORH:RAHGE dns

3.6.4 DATA? HOTE: This is ncy a systen corwiand

This query returas the rau data record.
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4. Oscilloscope Connand Definitions

4.1 Oscilloscope Compand Sunmary

KEYHORD PARANETER FORH TYPE
AbToscale COIHAND
DIGitize CHARReXRE, CHAnel NI . .. COHHARD
ACQuire
<COURT <nrfy COHIAND/ QUERY
:TYPE li0Rilal [AUERAGE COMHANHD/QUERY
CHAtneN
:COUPLing OC|BCFifty COHHANRD/QUERY
ECL COIAHD
:0Ffset {rd COHKRAND/QUERY
:PROBe <ty COHIAND/QUERY
:Ritige {nrf COHHAND/QUERY
JTL COIMAND
BISPlay
:ACCunulate 5IHGle} INFinite COillinisD/ QUERY
:C0llect OHJOFF|1]0 CONMAHD/QUERY
1INSert [ BICID)EL, {str>, [{nrf> | QUERLAY] COHHARD
:HIHUS [R]BIC|DIET, {512, {str> COHHAND
:FLUS [A|BJCIBIET, <strd, sty COHHARD
:OUERLAY IA|BICIB{EY, {str> [, {5tr>] CORHAND
:REHOUE CONHARD
HARKer
‘Buration OFF}
{LT{ETI, X Surf
{IiRange| OUTRanged<, »<nrfi<, Xnrf> CONMAND/QUERY
:HODE AUTO{OFF|OH{ 110 COHUAND/QUERY
iSTATs OFF JOR} 10 COHNAND/QUERY
:00lTo fiAtual |
CHfAtneld, <mrf>, (POSitive| NECatived, {nrf> COMHAND/QUERY
:0TIle {nrfr COHNAND/QUERY
0Y0Lt? Cliftinel GUERY
UHTIL OFF|
LT, <nrf>|
6T, <{nrf2]
IilRange, {nrf>, <nri}
0UTranga, {nrfd, {nrf> COIMHAND/QUERY
AT HANual}
CHAtneLd, <arfd, {POSitive|HEGatived, {nrf> COHHAHD/QUERY
:#TIie <> COHIAND/QUERY
:RyUOLE? CHAHRel4 QUERY
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liEfSure
SALL?
(FAkLtine?
:FREQuency?
‘NUInth?
:QUERshaot?
:PERiod?
:PREShoat?
:PHIDtHh?
:RISEtina?
:50URce
:URHPLitude?
:UBASe?
UHAR?
UHTH?
:Upp?
UT0P?

TIfebase
‘DELay
:HODE
‘RflGe

TRIEger
:CONDition
:DELay

:LEVel
:L0Gic
HODE
:PATH
:5L0Pe
:50URce

laYeforn
:JATA
:FORMHat
POTits?
:PREanbla?
‘RECord
:S0URce
JTYPL
<HALID
1R IHCrenent
:R0Rigin
:8REFerence
:¥IKCrenent
:Y0Rigin
:YREFerence

CHAinels}

nrfr
AUTO} TRIGgered
nrfr

ENTer]ERIT
{nrf?|
EUEHt, <nrf?
{nrf)

LOH{HICH| DORTcare
EDGE{PATTera]Ifiliediate
CHAtnels| ERTernal
POSitive|HEBative
CHARnelR| EXTernal

{block data>

DYTE{HORD]ASCiL

{preanble block?

FULL JHINDow
CHAtnelN
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COMNAND/ QUERY
QUERY
QUERY
QUERY
QUERY
QUERY
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COHIAND/ QUERY
COHHAND/QUERY
CORRAND/GUERY

COHHARD/QUERY

CONHAND/QUERY
CONHAND/QUERY
COHNAND/QUERY
CONAND/UERY
COiiiAND/ GUERY
CONNARD/QUERY
CORNAND/QUERY

CONMARD/QUERY
CUHHARD/QUERY
QUERY

QUERY
CONKARD/QUERY
COHHAND/QUERY
QUERY

QUERY

QUERY

QUERY

QUERY .

QUERY

QUERY
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4.2 Oscilloscope Comnon conmands
4.2.1 fUToscale

The AUTO connand causes the scope to autonatirally select the vertical sensitivity,
vertical offeet, trigger source, trigger level, and tinebase settings for optinun
vieuing of any input signals. The trigger source is the laest channel on uhich
trigger uas found. If no signal is found, the scope defaults to the pravious
settings for those channels with no signal.  The display window configuration is not
altered by fliToscale and auto-trigger will be worked on the channels with ao signal.

4.2.2 DIGitize CHANnelHE,CHAHnelNI. ..

This comtand is used to acquire waveforn data for transfer over the HP-IB. It causes
an acquisition to take place on the specified channel(s}. Once the data is acquired,
the scope is stopped. The resulting data is read from the channel buffers. The
ACQuire subsysten comnands are used to setup conditions such as TYPE and awerage
COUHt for the next DIGitize coiwiand. When ACQuire TYPE is average, the scope nakes
the acquisition of COUNt ( the average nunber ) tines.

4.3 fcquire Subsysten

The ficquire Subsysten connands are used to setup conditiens that are used uhen a
DIGitize systen conmand is executed. This subsysten is used to select the type of
data and the nuntber of averages.

4.3.1 COURt <orfX

This conmand specifies the nunber of average by uhich the data at each acquisition
arre averaged once the nunber of acquisition is rearhed the specified average value.
This connand has no effect if the TYPE is HORifal. The query returns the last
specified count.

4.3.2 TYPE NORHal|AUERage

This comnand selects the type of acguisition that is to take plare vhen a DIGitize
coriand is executed. The query returns the last specified type. Hith the HORilal
type, the display node in the front panel can be either SINGle or CUHulative; with
the RUERage type, the display node can only be AVERage.

returned fornat: HNORial|AVERage

4.4 Channel Subsysten

The Channel Subsysten allous you to control all vertical functions of an
0scilloscope.
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4.4.1 COUPling IC|DCFifty

This connand sets the input igpedance for the selected channel to either 1 Hehn (ID)
or 30 ohns. The query returns the current inpedance setting for the channel.

4.4.2 KL

Thizs comnand sets the vertical range, offset, and trigger level for the selected
channel for optinun vieuing of ECL signals. The ECL values used are as follous:

ranga: 2.0 U offset: -1.0 ¥ trigger level: -1.3 0

4.4.3 OFFSet <nrf¥

This connand sets the voltage that is represented at the center sereen for the
selected channel. The allouable offset is +/- 800 n¥ on vertical range { 800 nl and
+/- 16U on range = 800 oV (for probe 1). The query returns the current offset
setting for the selected channel. fs vertical range, offset value for hoth comnand
and guery is affected by the curreat probe setting for the channel.

returned fornat: {HR3IX

4.4.4 PRODe <arf>

This conmand specifies the attenuation factor for an external probe on selected
channel. This comnand does not change the actual sensitivity at the input. It
changes all the voltage raferences such as vertical range, offset, trigger level, and

automatic neasurcnents. The allouable probe is any integer number fron 1 te 1000. The
query returns the current probe setting for the select channel.

raturned fornat: {HR3

4.4.5 RAlGe {nrfr

This connand sets vertical range for the selected channel. The query returas the
current vertical range setting. The RANGe command and query are dependant on the
current probe setting for the selected charnel. The allouable range setting for the
probe setting 1 is 40n¥ to 16V (for higher probe settings, just nultiply the range
linit by the probe setting.)

returned fornat: ¢HR3>

4.4.6 TIL

This comnand sets the vertical range, offset, and trigger level for the selected
chaniiel for optinun vieuing of TTL signals. The TTL values used are as follous:

range: 6.0 ¥ offset: 2.5 ¥ trigger level: 1.620
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4.5 Display Subsystett

The Display Subsysten iz used to control the display of data The cormands which
control the display mode and the mmwber of averages are listed in the ACQuire
subsysten ( TYPE and COUNT).

4.5.1 fCCusulate SINGle|INFinite

This connand sets infinite persistence for the acquired signal on the display in the
KORMal display stode. For average node, it is automatically single. The SINEle and
AUERage display node in the front panel corresponds to the SINGle persistence and the
CUlulative display node to the IHFinite persistence here.

4.5.2 CONHect OHJOFF
This comiand sets the connect-the~dots node. The query returns the current setting.
4.5.3 IHSert L{A[B|C{DIEMN,{str>, [{{nrf>{CUERLay2]

This comand adds vaveforns to the the display. The first parancter is an optional
nodule specifier. If it is not specified, the selected nodule is assuned. The second
paraneter is the vaveforn to be added. The third paraneter is an optional bit-no
specifier or DUERlay paraneter. This paranetsr is only nseded for timing vaveforns.
If & nunber iz specified then only the vaveforn for that bit nunber is added to the
screen. If OVERLAY is specified then all the vaveforns for the label are added to the
screen in overlayed forn. If no parameter is specified the waveforns for all the bits
ate added to the display in a sequeacial nanner.

4.5.4 HIHUS [A]B}C|DJET, {strX, {str>

This cosnands inserts A-B scope vaveforns to the screen. The first paraneter is an
optional nodule specifier. If it is not specified, the selected nodule is assuned.
The next tuo paramaters specify the scope vaveforns to be subtracted together.

4.3.5 OUVERLAY [ABC{D{ET,{stro[,{str>]

This command adds overlayed scope naveforns to the screen. The first paraneter is an
optional nodule specifier. If it is not specified, the selected vodule is assumed.
The next n paraneters specify the scope waveforns that are to be overlayed.

4.5.6 PLUS [A]B{C}DJEL, ¢stry, {str>

This counands inserts A+B scope vaveforns to the screen. The first paraneter is an

optional nedule specifier. If it is not specified, the selected nodule iz assuned.
The next tuo paraneters specify the scope waveforns to be added together.
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4.5.7 REflove

This comtand renoves all the uaveforns fron the display.
1.6 Harker Subsysten

4.6.1 HODE OFFjON|AUTO

This corrand alloys you to select the marker rode. The query raturns the currant
narker node choice.

4.6.2 HSTATS OFF{ON

This connand allous you te turn statistics om or off in awto-narker placement. Hith
statistics on, nin, nax and nean statistics will shou on the screen; otheruize, ¥ to
¢, trigger to %, and trigger to o will show on the screen. The query returns the
turrent satting.

4.6.3 0AUTo HANual|CHAKnelit, <nrf>,{POSITIVE[HEGATIVE}, {orf>

This command specifies the autenarker placenent node for the O parker. The first
paraneter specifies if automarker placenient is to be in Hanual node or on a specified
channel. If a channel is specified there are three additional paraneters. The 2nd
paraseter specifies the veltaga lewel in percent}, the Jrd specifies the slope, and
the 4th paraneter specifies the occurance count. The guery returns the current
setting.

4.6.4 OTTe <nrf>

This coinand noves the D sarker to the specified tine with respect to the trigger
tine. The guery returns the tine betueen 0 marker and the trigger.

4.6.5 0UOLL? CHfilneldt
This query returns the current voltage level of the selected source &t the narker 0.
4.6.6 UNTIL OFFILY,<{nrf>{6T,<nrf>{IiiRange,{nrfd,{nrf> |0UTrange, {arf),{arf>

This command alleus you to select the run until tive x~o specification with the
assotiated tine value or rangs. The query returns the current run until x-o setting.

4.6.7 HRUTo HAllual|CHAHnell, {nrfd, {POSITIVE{HEGATIVE},{nrf>

This comnand sperifies the autosarker placenent node for the X narker. The first
paraneter specifies if autonarker placement is to be in Hanual rode or on a specified
channgl. If a channel is specified there are three additional paraneters. The Znd
paragteter specifies the voltage level in percent), the 3rd specifies the slope, and
the 4th paraneter sperities the occurance count. The guery returns the current
setting.
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4.6.8 RTIlfe <orf>

This comnand voves the £ narker to the specified tine with respect to the trigger
tina, The query returns the tine betueen & marker and the trigger.

4.6.9 HUGLt? CHANnell

This query returns the current voltage level of the selectad seurce at the varker K.

4.7 lleasure Subsysten

The autonatic neasurenents are nade based on what you see on screen antd they are not
continuouzly updated.

4.7.1 AL

This query nakes all of the above v=asureients on the selected channel. If any
neasurenent cannot be pade, the answer will be returned as 9.% E37.

4.7.2 Fatttine

This guery nakes a fall tine neasurenent on the selected channel by Tinding the 904
and 104 points of the first falling edge on screen.

4.7.3 FREQuency

This query nakes a frequency ceasuranient on the selected channel. It finds the fifty
percent points, locates the first and third edges on screen, and takes the tine
diffzrence betusen then. Inverting this gives the frequency.

4.7.4 Hilbth

This query nakes a -uidth tine neasurenent on the selected chamnel. The neasursient
is #ade betueen the 307 points of the first falling and the next rising edges.

4.7.5 0OUERshoot

This query nakes a overshoot veltage measurcnent on the selected channel. The
neasurensnt is nade by finding a distortion which follous the first sajor transition
o streen. The result sent over the bus is the ratio of overshoot vs. Vanplitude
(hotugen Q and 1 }.

4.7.6 PERiod

This query nakes a period neasurenent on the selectad neasurenent channel. This is
dene just like the freguency neaswrenent except that the result is not inverted.
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1.7.7 FPREShoot

Thic query nakes & preshoot voltage neasurenent on the selected rhannel. The
tieasurenant is made by finding a distortion uhich precedes the first major transition
on screen.  The result sent over the bus is the ratic of preshoot vs. Vanplitude
{betueen € and 1 }.

4.7.8 PUiBth

This query makes a +uidth tine neasurenent by finding the tine difference betueen the
507 points of the first rising and the next falling edges.

4.7.9 RISEtine

This query makes a rise tine measurenent on the selected channel by finding the 104
and 507 points of the first rising edge on screen.

4.7.10 SOURce CHANnelN
This command selects the source to be used for subsequent neasurenents.
4.7.11 URliPlitude

The YAHP query nakes the voltage neasurepent on the selected channel by Finding the
relative saxinue and ninitn points on screen.

4.7.12 YBASe

This query returns the voltage at the base (relative nind of a vaveforn on the
selected source.

4.7.13 dilny
This query returns the absolute naxinun veltage precsent on the selected source.
4.7.14 UHIH
This guery veturns the absolute ninimus veltage present on the selected sowrce.
4.7.15 uep

This guery nakes & peak-to-peak voltage neasurenent on the selected channel by
finding the absolute maxinum and ninimun points on screen.

4.7.16 UTOP

This query returns the voltage at the top (relative nax} of a uavefara on the
selected source.
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4.8 Tinebase Subsysten

The Tinebase Subsysten connands control the horizestal axis functions of the
oscilloscope.

4.8.1 DElay <nrf?

The DELay connand assigns the tine betueen the trigger and the center of the screen
if the trigger cvents count is zero. If the trigger events count is non-zero, the
center of the screen is the trigger events plus the delay tine. The query returns the
current delay setting.

4.8.2 HONE TRIGgerad] AUTO

This command is used to specify uhether or not the acquisitions should wait for the
specified trigyer condition to be true after the tineout. The query returns the
current auto-triggered setting. The AUTO cosnand cannot be used in the IiHediate

trigger noda.
4.8.3 RAMGe  <nrf>

This connand defines the full screen dianeter. The Query returns the current tive
range setting.

4.9 Trigger Subsysten
This Tringer Subsysten allous you to controel the trigger related settings.
4.9.1 COWDition  ENTer|ENWIt

This connang specifies whether the trigger is generated on entry to the specified
logic pattern or uhen exiting it in the PATTERN trigger aode. If the COHDition
selected was ENTER, a trigger will be generated on the first transition that nakes
the pattern specification for every channel to be true. MHith the EXET condition, a
trigger will be generated on the first transition that rauses the pattern
specification to he false, after the pattern was true once.

4.9.2 DELay <orf>|EUENT, <nrf>

This corttand is used specify the nunber of events uhich should oceur after the
trigger. The tine delay is counted after the events delay. The query returns the
current trigger events count. The COUNts counand cannot be used in the THHEDIATE
trigger nede.

4.9.3 Llel {orf?
This cormand sets the trigger voltage level for the selected SOURCE o PATH.  The
query returns the trigger level of the curreat trigger source or path. This connand

cannot be used in IMHERBINTE trigger mede. Hith EDGE trigger nede, trigger source is
used; uith PATTERK node, trigger path is used for the source of trigger level.
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1.9.4 Lbkic LOW[HIGH]{BONTcare

This comnand is used to specify the relation betucen the signal and the predefined
voltage leyel that nust exist before that part of the pattern is considered valid.
HIGH indicates & requirenent for an input of the selected source or path to be
greater than its oun trigger level and LOK indicates a requirement for an input of
the selected source or path to be less than its oun trigger level. The nuery returns
the current condition of the previously selected trigger source or path. This LOGIC
connand can be used only in the PATTERY trigger node.

4.9.3 HODE EDGE|PATTern] Iitilediate

This connand allous you to select the trigger node. The EBGE wode will trigger an
oscilloscope on an edge whose slope is deterpined by the SLOPE command at & voltage
deternined by the LEVel conmand. The PATTern node will trigger on entering or
exiting a specified pattern of all internal channels and the external trigger. In
the Iffifediate node, the oscilloscope will trigger by itself. kThe query will return
the current trigger node.

4.9.6 PaTH Cliftlnel#|E{Ternal

This connand allous you to select a trigger path vhich is used for the subseguent
LOSIE and LEVEL connands. It cannot be used in the IMHEDIATE trigger wode. The
query returns the current trigger path.

4.9.7 PRODe {nrf>

This comnand specifies the attenustion factor for an external probe on external
channel. This connand does not change the actual sensitivity at the ieput. It
changes the trigger level voltage references of the enterpal channel. The allouable
probe is any integer nunber from 1 to 10006. The query returns the current probe
setting for the external channel. To send both the comnand or the query, the trigger
source { for EDGE node} or trigger path ( for PRTTern node} nust be set to EXVernal.

4.9.3 SL0Pe POSitive}NEGative

This connand allays you to selsct the trigger slepe for the previously specified
trigger SOURCE. It can be used only in the EDGE trigger node. The guery returns the
trigger slope of the current trigger SOURCE.

4.9.9 S0URce CHRNneli{E8Ternal

This comnand is used to specify the trigger cource. This connand alse identifies the

source for any subsequent SLOPe and LEVel connmands. The query returns the cutrent
trigger source. The S0URce comnand can be used only in the EDGE trigger nodet
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4.10 laveforn Subsysten

The Haveforn Subsysten connands are used to transfer waveforns. Havefron data
consists of a preanhble and a data records.  The preanble contains the values set
using the Haveform Subsysten: fornat, type, points, xincrenent, xorigin, reference,
yincrenent, yorigin, and yreferenca.

4.10.1 DATA <block data>

Thiz query returns the uaveforn record stored in the channel buffer. The channel
uhose waveforn data is being transferred is the one specified using the SOURCE
connand in YAVEFORH subsysten. The data is transferred based on the fornat {byte or
uord) specified. The tranznission occurs after the specified count {set in A€Quire
subsysten} has been reached.

4.10.2 FORHat BYTEJHORD]ASCid

This consand specifies the data transmission node for the waveforn data. Hord and
Byte data is transnitted using the arbitrary block program data format specified in
IEEE408.2 paragraph 7.7.6. The query returns the currently specified fornat.

BYTE data is 1 byte wide. The data values you uould get are fron 0 te 128, the O
data values indicate the underflou and the 128 data values indicate the overflou.

UORD data is 2 bytes wide with the nost significant byte of each word being
transpitted first. If the type specified was HORHal, the upper bytes would be fron
0 to 128 and the lower bytes zeros. With the AUERzge type, the upper bytes would be

fron 0 to 128 and the louer bytes would be the fractions from the averaging. Ho data
would be transferred as -1°s.

NEEII data is UORD but in ascii fornat.
The data values sent in HORD ar BYTE fornat can be converted to voltags and tine
values using the following fornulas:

Uoltaga(j} = [(Yvalua(j) - Yreference} * ¥increnentl + Yorigin
Tine{j) = {j » Rincrenent) + Norigin

The data vales sent in ASCII have to be converted back in digital format to do the
above conversion.

4.10.3 POIiles?  <arfo

This query returns 4K, which is the nunber of points acquired in all DIGitize
cennands to the selected waveforn.
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4.10.4 PREanble {preanble bloclo
The query returns the preanhle of the previously specifiad source.
{preanble bloclk} [}= {FORMatd>, {TYPE>, {POINts>, {AIlCrenent?,
#0Riginy, <{HREFerence}, {VINCrenent?,
{YORigin», <YREFerence>
4.10.3 RECord FULLHTHDow
This connand specifies the data user uants to receive over the bus. Hith FUlLrecord
choice, the user gets the uhole 4K raw data of the specified channel. Hith HINlou

choice, uhatever shoun on the display window will be sent over the bus.

If TYPE is set to AVERAGE and RECGRD choice was FULL, you would lese the averaged
data as average is done only on the windou data.

4.10.6 S0URce CHAlnell

This conviand salects the channel that is to be used ag the source in subsequent
waveforn commnds. The query returns the currently selected uaveforn source.

4.10.7 TYPE liDRifal{ NUERage
This query returns the type set in the ACQUIRE subsysten.
4.10.8 UALID

This query returns 0 if thers is no data acquired at the source. If there is any
data acquired in the previously selected source the value returned will he 1.

4.70.9 HINCrenent

This query returns the x-incresent value currently in the preanble. This value is the
tine difference between consecutive data points for HORHAL and AVERAGED data.

4.10.10 XORigin

This query returns the x-origin value currently in the preanble. This value is the
tine of the first data point in the nenory with respect to the trigger point.

4.10.11 HXREFerence

This guery returns the current y-reference value in the preanble. This value
spacifies the x-valuae of the first data point in the nenory and is aluays zero.
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4.10.12 ¥IHCrenent

This query returns the y-increcent value currently in the preanble. This value is the
voltage difference betueen censecutive data values.

4.10.13 Y0Rigin

This query returns the y-origin currently in the preanble. This value is the voltage
at center screen {the voltage at y-referencs}.

4.19.14 VREFerence

This query returns the y-reference value currently in the preanble. This value
specifies the data value at center screen {where the y-origin occurs).
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3. Status Reporting
5.1 Dackground

This is a description of the new status reporting structures for the 165000, based on
458.2.

3.2 Bit descriptions
3.2.1 Event Status Register

This is a 488.2 defined register. The bits in this register are "sticky”. That is,
onte an cvent happens vhich sets 3 bit, that bit will only be cleared if the repister
is read.

9.2.1.1 PGH - Pouer O
Indicates pouer has been turned on.

5.2.1.2 URQ - Usar Request
Indicates that the touch screen, knob or nouse activity has occurred.

5.2.1.3 CHE,ERE,DDE,QYE - Comnand,Execution,levice Dependsnt, and Quary Error
Indicates that an error of the respective type has occurred. The error nusbers
and/or strings can be read fron a device defined queue uhich is not part of tha 488.2
status data stiructure. The query is “ERR?".

5.2.1.4 RQC - Request Control
Indicates that the device has requested control.

3.2.1.3 OPC - Operation Conplete

Indicates that the device has conpleted all pending connands. This is set off by the
#0PC connon connand. The #0PC conmand could appear after any other conpand, so it
serves has a general purpose operation conplete nessage generator.

5.2.2 Service Request Enahla Register

Each bit enables the corresponding bit in the status byte to cause a service request.
The 6th biy does not logically exist and is alvays returned as a zera. The register
is read and uritten vith the #«SRE? and “SRE connands.

3.2.3 Status Dyte

This contains the nost basic status information which is sent over the bus during a
gerial poll. The status byte is cleared with the *CLS connon comnand

3.2.3.1 RS - Reguest Service
Indicates that the device is requesting service.
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3.2.3.2 ESB - Event Status
Indicates that one of the enabled avents in the Event Status Register has occurired.

5.2.3.3 AV - Hessage fvailable
Indicates that a ressage is ready to be read fron the output queue.

5.2.3.4 LEL - Renote to Local
Indicates that a renote to local transition has occurred.

5.2.3.5 HSB - todule Sunnary Bit
Indicates that an enable envent in one of the nodules Status registers has occured.

5.3 Queue descriptions

5.3.1 Output Queue

Contains the responses placed in the gueue due to the various scope comnands.
3.3.2 Error Queue

Contains the error nunbers of the last n errors that have occurred. The gueue is

FIFD. The gqueus is read with the ERR query. It is net part of the 488.2 status
structuies.
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3.4 488.2 Status Reporting Data Structures

This diagran sheu the 165008 Status reporting structura,

Hote: The individual bit assignnents for the noduls Event Registers are
nedule specific.
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6. Renote Operation; HP-IB Interface
6.1 HP-IB capabilities

The HP-IB capahilities ag defined in 488.1 are: SHY, AHY, 19, TEQ, L3, LEO, SR1, RL1,
FP1, BC1, D71, £0, E2

5.2 Renote Hode

In renote node a1l progran and response sescsages shall be processed by the device.
The instrunent will go fron renote to local with any touch or touse activity.

6.3 Local Hode

In local node all progran and response nessages shall be processed by the device. AL
leral cohtrols shall be enabled.

6.4 Local Lockout

If the loral lorkeut nessage has been sent, and the device is in the renote state, or
is then put in the repote state, the touch screen and souse will be disabled.

6.9 Clear llessage
The device clear nessage shall:
1. Clear the input and output buffers,
2. Reset the parser
3. Discard all deferred connands.
4. Clear the Request-DPC-flag
6.6 Trigger Nessage

The trigger nessage shall have the sane effect as sending the device dependent
riessage "START and will start the internoduls configuation.
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