Model 2001 Quick Reference SCPI Guide Roger Chaplin

June 4, 1993

I nt roducti on

The Model 2001 DM is the nost flexible and capable instrunent ever
produced by Keithley. The user has direct access to nany contro
settings in the Mbdel 2001 which are hidden fromhis reach in ol der
instruments. This increased capability does, however, produce increased
conplexity. To hel p accombdate this increased conplexity, the Mde

2001 incorporates the SCPI command set.

Because the Mbdel 2001 presents nmany nore control points to the user

it generally requires nmore commands than its ol der counterparts to
perform conparabl e tasks. Also, since the conmand set in Mdel 2001 is
much | arger than that of an older instrument, finding the right
conmands to do the job is nore difficult. Finally, SCPI command nanes
are | onger than command nanmes in our older instrunents, sonetines by a

great deal

This paper is a quick introduction to SCPI in the Mbdel 2001. Its goa

is threefol d:

1. Descri be the syntax of SCPlI commands, and their docunentation
in the User Manual. Included are descriptions of short forns and
default nodes, which can help you reduce the anpunt of data you have to
send to the instrunent, thereby inproving the performance of your test

system



2. Provi de sone small sinple programs which cause the Mdel 2001

to perform sonme sinmple, comonly-used tasks. These are:

* Change function and range

* Do one-shot triggering

* Do continuous triggering

* Generate SRQ on buffer ful

* Store readings in the buffer and then read them out

* Take readi ngs using the scanner

3. Descri be the SCPI commands used in the exanpl e prograns
sufficiently that you can extend or otherw se nodify the programs to

suit your needs.

SCPI Conmand Synt ax

Tree Structure

SCPI conmands are organized in a tree structure, simlar to disk
directories in npbst nodern conmputer operating systens. Each level in
the hierarchy is called a subsystem For exanple, here is the Mde

2001 SENSel subsystem (which controls the acquisition of readings - the

SENSe2 subsystemis the rear panel digital input):

[ SENSe[ 1] ]

: DATA?



: FUNCti on " <name>"
:VOLTage
:DC
: RANGe
[ : UPPer] <n>
: AUTO <Bool ean> | ONCE
: REFerence <n>

: STATe <Bool ean>

:ACQuire

The command sunmary table is the usual way of docunmenting SCP

conmands, but it does not show the conpl ete conmand nanes. The conpl ete
conmand name is formed by joining together the conponents of the nane.
For exanple, the conplete nane of the : STATe conmmand is

SENSel: VOLTage: DC: REFer ence: STATe. (The square brackets are not part of
t he command nanes. Rather, they indicate optional parts of the command

nanes - nore on that later.)

This hierarchical approach pernits the same comrand nanes to be re-used
many tines. For exanple, many subsystens contain a : STATe command, but
each one is uni que because the conplete comand name is unique. This is
anal ogous to having a file named, for exanple, |INDEX TXT in each
directory of your conputer's disk. Although all the files have the sane

nane, they are uni que because they are each in a different directory.

Long and Short Form Command Names

The command nanes shown above are witten with m xed capitalization



Every SCPI conmand nanme has a short form and nost also have a | ong
form The notation used in docunmentation is to show the short formin
upper case, with the renai nder of the nanme which creates the long form
shown in [ ower case. There are no internmediate forns of the comuand
nane - you nust send the exact short or long form However, you do not
have to use the m xed capitalization - the Mddel 2001 accepts comands
in any conbi nation of upper and | ower case. For exanple, all of the

following are valid fornms of the SENSel: VO.Tage: DC. REFer ence command:

sensel: vol tage: dc: reference: state
sensl:vol t:dc:ref:stat

SENS1: vol t : DC: r Ef Er EnCe: STat

The varieties are al nbost endl ess. Wherever conmmand nanmes are used in
descriptive text in this paper, the SCPI nixed case notation is used.
Al of the exanple prograns use the short fornms, and send themin | ower

case.

Query Conmands

Wth few exceptions, every SCPI comrand has a correspondi ng query. The
conmand is used to set a control point in the instrunment; the query is
used to deternine the present setting of the control point. The query

is sinply the command nane with a ~?' attached.

Sone conmands are actions rather than control point settings. These

conmands have no query form For exanple, the



SENSel: VOLTage: DC. REFer ence: ACQuire command is an action, not a

setting, and so has no query form

There are al so sone queries which have no correspondi ng comand. For
exanpl e, SENSel: DATA? causes the instrument to return its |atest
readi ng. There is no correspondi ng comrand, because it would be silly

totry to "jaml a reading value into the instrunent.

Def aul t Nodes

SCPI utilizes the concept of default nodes. Consider the exanple
conmand tree shown above in Tree Structure. What's within square
brackets is not necessary to send to the instrument, but the instrunent
will accept it if you send it. Consider the :UPPer comrand, which sets
t he neasurenent range. To set the Mddel 2001 to neasure 15 volts DC,
any of the follow ng conmands woul d work. Note: these are shown all in

long form- short forns could al so be used.

SENSel: VOLTage: DC: RANGe: UPPer 15
SENSe: VOLTage: DC. RANGe: UPPer 15
SENSel: VOLTage: DC. RANGe 15
VOLTage: DC. RANGe: UPPer 15

VOLTage: DC. RANGe 15

There are, of course, nany nore comnbi nations.

Conmand Synt ax



A}

Notice in the precedi ng exanples that there is no colon character
at the beginning of the commands. A | eading colon instructs the Mde
2001 to interpret the command starting at the root (highest |evel) of
the conmand tree. Since the Mddel 2001 also starts at the root each
time you send it a new conmand, the | eading colon is not required

(al though the instrument will accept it if you send it). You can send
nmul tiple commands to the Mbdel 2001 in a single nessage. You separate
the comnmands with a sem -col on character *;'. Wen the Mdel 2001
encounters a conmand following a sem-colon, it attenpts to interpret
the command starting at the | evel of the previous comand, unless you
precede the second command with a colon. For exanple, either of the
foll owi ng command strings prograns the Mdel 2001 to the 20 volt range
for DC voltage nmeasurenents, and to use 5 volts as a rel value (the
REFer ence commands):

volt:dc:rang 20;ref 5;ref:stat on

volt:dc:rang 20;:volt:dc:ref 5;:volt:dc:ref:stat on

The two command strings are treated identically by the Mbdel 2001. In
the first string when the instrunent encounters “;ref 5 it notices the
following: it is not the first command in the string; there is no

| eadi ng colon on the conmand; the previous command was at the
VOLTage: DC | evel . Therefore it interprets the command as though it were

al so at the VO.Tage: DC | evel .

Exanpl e Programns



Al'l exanpl es presune Qui ckBASIC version 4.5 or higher and a CEC | EEE
488 interface card with CEC driver version 2.11 or higher, with the

Model 2001 at address 16 on the | EEE 488 bus.

* Change function and range

Unl i ke our ol der DMMs, the Mddel 2001 has independent "controls" for
each of its neasurenment functions. This means, for exanple, that

aut orange can be turned ON for DC volts while leaving it OFF for AC
volts. Therefore, each function has its own set of SCPI commands for

setting the "controls" specific to that function

Anot her difference is in the paraneter to the range comand. |n our

ol der instrunents, a single nunber was used to denote each range. For
exanpl e, range 1 on a Mydel 194 is 320 nV full-scale, while range 1 on
a Model 182 is 3 nV full-scale. The paranmeter of the SCPI RANGe comand
is given as "the maxi mumvalue | w sh to nmeasure'. The instrunment
interprets this paraneter and goes to the appropriate range. Wen you
query the range (RANGe?) the instrunment sends back the full-scal e value

the range it is presently on.

The foll owi ng exanple programillustrates changi ng function and range.
It sets the range for several functions, then takes readi ngs on each of

t hose functions.

' Program funcrng. bas
' Exanpl e 2001 program

' Denonstrates changi ng function and range, taking readings on



various functions

"For Qui ckBASIC 4.5 and CEC PC488 interface card

' Roger Chaplin Tue May 25 09:46:42 EDT 1993

Keithley Instrunents, Inc.

"Edit the following Iine according to where the Qui ckBASIC
"libraries live on your machine

" $I NCLUDE: ' c:\gb45\ieeeqgb. bi"’

"Initialize the CEC interface as address 21

CALL initialize(21, 0)

Reset the SENSel subsystem settings, along with the trigger
" nodel -- each READ? will cause one trigger
CALL SEND(16, "*rst", status%

' set range for each function we will neasure
CALL SEND(16, "volt:dc:rang .1", status%
CALL SEND(16, "volt:ac:rang 20", status%
CALL SEND(16, "res:rang 10e3", status%

' switch to DC volts and take reading

CALL SEND(16, "func 'volt:dc';:read?", status%
readi ng$ = SPACE$(80)

CALL ENTER(readi ng$, length% 16, status%

PRI NT readi ng$



switch to AC volts and take reading

CALL SEND(16, "func 'volt:ac';:read?", status%
readi ng$ = SPACE$(80)

CALL ENTER(readi ng$, length% 16, status%

PRI NT readi ng$

' switch to 2-wire ohnms and take readi ng
CALL SEND(16, "func 'res';:read?", status%
readi ng$ = SPACE$(80)

CALL ENTER(readi ng$, |ength% 16, status%

PRI NT readi ng$

Be aware that the Mddel 2001 rounds the range paraneter to an integer
bef ore choosing the appropriate range. Sendi ng VOLTage: DC: RANGe 20. 45
will set the Mbdel 2001 to its 20 volt range. This is probably not what

you want .

* Do one-shot triggering

Qur ol der DMvs generally have two types of triggering: one-shot and
continuous. In one-shot, each activation of the selected trigger source
causes one reading. In continuous, the DM is idle until the trigger
source is activated, at which tine it begins taking readings at a
specified rate. Typical trigger sources are: |EEE 488 talk; | EEE 488

Group Execute Trigger (GET); "X command; External (rear panel BNC)

The trigger controls in the Model 2001 are vastly different fromthose

in our older DMV6. Arming the instrunent to respond to triggers is



implicit in the non-SCPI DMVs. Sinply sending a conmand to a non- SCP
DMM to change any of the trigger controls causes the instrument to arm
itself for triggers. The SCPI trigger nodel inplenented in the Mde
2001 gives you explicit control over the trigger source (the TRI Gger
subsystem), a two-level control for armng the instrunent for triggers
(the ARM LAYer1 and ARM LAYer2 subsystens), plus a way for conpletely
di sabling triggers (the IDLE |layer of the trigger nodel along with the
I NI Ti at e subsystem). Changi ng any of the settings in the TRI Gger

subsystem does not automatically armthe Mddel 2001 for triggers.

The foll owi ng exanpl e program sets up the Mbdel 2001 to take one

readi ng each tine it receives an external trigger pulse.

"Program sgltrig. bas
' Exanpl e 2001 program

Denonstrates one-shot external triggering

"For Qui ckBASIC 4.5 and CEC PC488 interface card

' Roger Chaplin Tue May 25 09:45:54 EDT 1993

"Keithley Instruments, Inc.

"Edit the following Iine according to where the Qui ckBASIC
"libraries live on your machine

" $I NCLUDE: ' c:\qgb45\i eeeqgb. bi

"Initialize the CEC i nterface as address 21

CALL initialize(21, 0)



' Reset controls in INIT, ARMLAY1l, ARM LAY2 and TRI G subsystens

and put trigger nodel in IDLE state

CALL SEND(16, "*rst", status%

CALL SEND(16, "trig:sour ext;coun inf", status%
' start everything off and running

CALL SEND(16, "init", status%

After the Mbdel 2001 receives the INITiate conmand, it stops in the

TRI Gger |ayer of the trigger nodel, waiting for a pulse on the externa
trigger jack. Each time a pulse arrives on the external trigger jack,

t he Model 2001 takes one readi ng. Because TRI Gger: COUNt has been set to
INFinity, the trigger nodel never exits fromthe TRI Gger |ayer. You can
send the ABORt conmand to put the trigger nmodel in the |DLE state,

di sabling triggers until another INTiate conmand is sent.

* Do continuous triggering

See the introductory text under “Do one-shot triggering.' The

foll owi ng exanpl e program sets up the Mddel 2001 to take readings as
fast as it can once it receives an external trigger. The actual reading
rate will depend upon other factors, such as A/D integration tinmne,

aut o-zero node, autorange on/off, etc.

"Program contrigl. bas



Exanpl e 2001 program

Denonstrates continuous triggering as fast as the meter can

For Qui ckBASIC 4.5 and CEC PC488 interface card

' Roger Chaplin Tue May 25 09:45:42 EDT 1993

Keithley Instrunents, Inc.

"Edit the following Iine according to where the Qui ckBASIC
"libraries live on your machine

" $I NCLUDE: ' c:\qgb45\i eeegb. bi'

"Initialize the CEC i nterface as address 21

CALL initialize(21, 0)

' Reset controls in INIT, ARMLAY1l, ARM LAY2 and TRI G subsystens

and put trigger nodel in IDLE state

CALL SEND(16, "*rst", status%

' *RST sets TRRG SOUR to | MM

CALL SEND(16, "armlay2:sour ext", status%
CALL SEND(16, "trig:coun inf", status%

' start everything off and running

CALL SEND(16, "init", status%

After the Mbdel 2001 receives the INITiate conmand, it stops in the

ARM LAYer2 | ayer of the trigger nodel, waiting for a pulse on the



external trigger jack. After the external trigger signal occurs, the
2001 moves to the TRI CGger | ayer. Since TRI CGger:SOURce is set to
| Medi ate, a reading is triggered inmmediately, with a subsequent

reading triggered as soon as the previous one is finished.

The foll owi ng exanpl e program sets up the Mddel 2001 to take readi ngs
continuously after an external trigger is received. The trigger rate

set to one reading every 50 mlliseconds.

Pr ogram contr 1g2. bas
Exanpl e 2001 program

Denonstrates continuous triggering at a specified rate

For Qui ckBASIC 4.5 and CEC PC488 interface card

' Roger Chaplin Tue May 25 09:46: 31 EDT 1993

Keithley Instrunents, Inc.

"Edit the following Iine according to where the Qui ckBASIC
"libraries live on your machine

" $I NCLUDE: ' c:\qgb45\i eeegb. bi"’

"Initialize the CEC interface as address 21

CALL initialize(21, 0)

' Reset controls in INIT, ARMLAY1l, ARM LAY2 and TRI G subsystens

and put trigger nodel in |IDLE state

CALL SEND(16, "*rst", status%



CALL SEND(16, "armlay2:sour ext", status%
CALL SEND(16, "trig:coun inf;sour timtim.05", status%
' start everything off and running

CALL SEND(16, "init", status%

After the Mbdel 2001 receives the INITiate conmand, it stops in the
ARM LAYer2 | ayer of the trigger nodel, waiting for a pulse on the
external trigger jack. After the external trigger signal occurs, the
2001 noves to the TRI Gger | ayer. Since TRI Gger: SOURce is set to TIMer,
areading is triggered i Mmediately, with a subsequent reading triggered
every 50 mlliseconds. Because TRI Gger: COUNt has been set to infinity,

the trigger nodel never exits fromthe TRI CGger |ayer.

* CGenerate SRQ on buffer ful

In nbst cases when your programnust wait until the Mddel 2001 has
conpl eted an operation, it is nost efficient to programthe 2001 to
assert the IEEE 488 SRQ |line when it is finished, rather than
repeatedly serial polling the instrunent. An | EEE 488 controller wll
typically address the instrument to talk, then unaddress it, each tine
it performs a serial poll. Each tine the Mbdel 2001 is addressed and
unaddressed, it must devote some of its internal computer resources to
the | EEE 488 bus, which “steals' tine away from actual ly taking

readi ngs. Repeatedly serial polling the Model 2001 will generally
reduce its overall reading throughput. Therefore, use the srq%)

function call



The Model 2001 provides a status bit for nearly every operation it can
perform It can be programmed to assert the | EEE 488 SRQ | i ne whenever
any of these status bits beconmes TRUE or FALSE. The | EEE 488 controller
(your conputer) can exam ne the state of the SRQ |line without

performng a serial poll, thereby detecting when the 2001 has conpl eted

its task without interrupting it in the process.

The foll owi ng exanpl e program segnment sets up the Mddel 2001 to assert
SRQ when the reading buffer has conpletely filled, then arms the

readi ng buffer, initiates readings, and waits for the Mddel 2001 to
indicate that the buffer is full. This is not a conplete program Not
shown are the commands to configure the trigger nodel and the reading
buffer - a conplete exanple, showi ng the use of SRQ and programr ng the
Model 2001 reading buffer and trigger nmodel, is given in the next
section. The exanple shown here can be nodified for any event in the

Model 2001 status reporting system

' Reset STATus subsystem (not affected by *RST)

CALL SEND(16, "stat:pres;*cls", status%

CALL SEND(16, "stat:neas:enab 512", status% ' enabl e BFL
CALL SEND(16, "*sre 1", status% ' enabl e MSB

CALL SEND(16, "trac:feed:cont next", status%

' start everything off and running

CALL SEND(16, "init", status%



Wi t SRQ
IF (NOT(srq%)) THEN GOTO Wit SRQ
CALL SPOLL(16, poll% status%

I F (poll % AND 64) =0 THEN GOTO Wi t SRQ

Notice that after the program has detected an asserted SRQ line, it
serial polls the Model 2001 to deternmine if it is the device requesting

service. This is necessary for two reasons:

1. Serial polling the Model 2001 causes it to quit asserting the
SRQ li ne.
2. In test systens which have nore than one | EEE 488 i nstrunent

programmed to assert SRQ your program nust determ ne which instrunent

is actually requesting service.

Once an event register has caused a service request, it cannot cause
anot her service request until you clear it by reading it (in this case

usi ng STATus: MEASurenent [: EVENt]?) or by sending the *CLS command.

* Store readings in the buffer and then read t hem out

The readi ng buffer in the Mdel 2001 is very flexible and capable. This
al so makes its controls a little nore conplex. The readi ng buffer has
basically four controls, found in the TRACe subsystem There are

commands to control

1. The size of the buffer (in readings).

TRACe: PO Nt s <NRf >



2. Whet her or not “extra' data is stored with each reading (e.g.
channel nunber, tinme stanmp). Storing the extra data reduces the naximum

size of the buffer.

TRACe: EGRoup FULL i nclude extra data
TRACe: EGRoup COWVPact don't include extra data
3. Where the is data coming from (before or after the CALCul atel

mat h post - processi ng) .

TRACe: FEED SENSel store unprocessed readi ngs
TRACe: FEED CALCul atel store math processed readi ngs

4, What event turns the “spigot' into the buffer on and off.
TRACe: FEED: CONTr ol  NEVer i medi ately stop storing readings
TRACe: FEED: CONTr ol ~ NEXT start now, stop when buffer is full
TRACe: FEED: CONTrol  ALVays start now, never stop

TRACe: FEED: CONTrol  PRETrigger start now, stop when pretrigger

is satisfied

The foll owi ng exanpl e program sets up the Mdel 2001 to take 20
readings as fast as it can into the buffer, then reads the data back
after the buffer has filled. The readings will be stored with

ti mestanp, etc., but the programreads back only the reading val ues
and tinmestanp. This program uses the techni ques described in Do

continuous triggering' and " Generate SRQ on buffer full'.

" Program buf fer. bas

' Exanpl e 2001 program



Denonstrates the readi ng buffer

"For Qui ckBASIC 4.5 and CEC PC488 interface card

' Roger Chaplin Tue May 25 09:46:54 EDT 1993

Keithley Instrunents, Inc.

"Edit the following Iine according to where the Qui ckBASIC
"libraries live on your machine

" $I NCLUDE: ' c:\gb45\ieeeqgb. bi"’

"Initialize the CEC interface as address 21

CALL initialize(21, 0)

' Reset controls in INIT, ARM LAY1l, ARM LAY2 and TRI G subsystens

and put trigger nodel in IDLE state

CALL SEND(16, "*rst", status%

' Reset STATus subsystem (not affected by *RST)

CALL SEND(16, "stat:pres;*cls", status%

CALL SEND(16, "stat:neas:enab 512", status% ' enabl e BFL
CALL SEND(16, "*sre 1", status% ' enabl e MSB

CALL SEND(16, "trig:coun 20", status%

' TRACe subsystemis not affected by *RST!!!
CALL SEND(16, "trac:poin 20;egr full", status%
CALL SEND(16, "trac:feed sensl;feed:cont next", status%

start everything off and running



CALL SEND(16, "init", status%
"initialize reading$ while the 2001 is busy taking readi ngs

readi ng$ = SPACE$(4000)

Wi t SRQ
IF (NOT(srq% THEN GOTO Wit SRQ
CALL SPOLL(16, poll% status%

I F (pol | % AND 64) =0 THEN GOTO Wi t SRQ

CALL SEND(16, "formelemread,tinme", status%
CALL SEND(16, "trac:data?", status%
CALL ENTER(readi ng$, length% 16, status%

PRI NT readi ng$

* Take readi ngs using the scanner

The Model 2001's optional 10-channel scanner is a sinple nultiplexor
Only one channel can be closed at a tine. If you close a channel while
another one is already closed, the first one opens automatically, with

br eak- bef or e- make operati on guarant eed.

You can use the Mbdel 2001's scanner two ways. One is to sinply issue a
conmand to close a particul ar channel before sending other commands to
take readi ngs. The other way is to programthe scan list, and let the
neter take care of closing the a channel before taking a reading. There
is a fundanental difference in the Model 2001's behavior in these two

approaches. In the scan list, a measurenent function is bound to each



channel, so that when the next channel in the list closes, the neter
switches to the associated function. Sinply sending a “channel close
conmand, however, does NOT change the neasurenent function. Wile using
the scan list, the neter responds to a trigger by first going to the
next channel in the list, switching to the function bound to that

channel , before taking a reading.

The foll owi ng exanpl e program sinply neasures DC volts channel 1, AC
volts on channel 2 and two-wire resistance on channel 3, using the

RQUTe: CLOSe comand.

Pr ogr am chanr dgs. bas
Exanmpl e 2001 program

Denonstrates taking readi ngs on different scanner channels

For Qui ckBASIC 4.5 and CEC PC488 interface card

' Roger Chaplin Tue May 25 09:46:19 EDT 1993

Keithley Instrunents, Inc.

"Edit the following Iine according to where the Qui ckBASIC

"libraries live on your machine

" $I NCLUDE: ' c:\qgb45\i eeeqgb. bi

"Initialize the CEC interface as address 21

CALL initialize(21, 0)

' Reset controls in INIT, ARMLAY1l, ARM LAY2 and TRI G subsystens



and put trigger nodel in IDLE state, set function to VOLT: DC
CALL SEND(16, "*rst", status%

' close channel 1, take DC volts readi ng

CALL SEND(16, "rout:clos (@);:read?", status%
readi ng$ = SPACE$(80)

CALL ENTER(readi ng$, |ength% 16, status%

PRI NT readi ng$

' close channel 2, take AC volts reading

CALL SEND(16, "func 'volt:ac'", status%

CALL SEND(16, "rout:clos (@);:read?", status%
readi ng$ = SPACE$(80)

CALL ENTER(readi ng$, length% 16, status%

PRI NT readi ng$

' close channel 3, take ohms reading

CALL SEND(16, "func 'res'", status%

CALL SEND(16, "rout:clos (@);:read?", status%
readi ng$ = SPACES$( 80)

CALL ENTER(readi ng$, length% 16, status%

PRI NT readi ng$

The foll owi ng exanpl e program sets the Mdel 2001 up use the scan |i st
to neasure DC volts on channel 1, AC volts on channel 2, and two-wire
resi stance on channel 3. The meter takes 10 sets of readings, with each
set spaced 15 seconds apart, and each of the three readings in each

group taken as quickly as possible. The Mdel 2001 stores the readi ngs



in the buffer, and asserts SRQ when the buffer is full. The program

waits for the SRQ then reads the readings fromthe buffer.

Program scanl i st. bas

Exanpl e 2001 program

Denonstrates using the scan |i st

For Qui ckBASIC 4.5 and CEC PC488 interface card

' Roger Chaplin Tue May 25 09:46: 07 EDT 1993

Keithley Instrunents, Inc.

"Edit the following Iine according to where the Qui ckBASIC
"libraries live on your machine

" $I NCLUDE: ' c:\qgb45\i eeegb. bi"’

"Initialize the CEC i nterface as address 21

CALL initialize(21, 0)

' Reset controls in INIT, ARMLAY1l, ARM LAY2 and TRI G subsystens

and put trigger nodel in IDLE state

CALL SEND(16, "*rst", status%

' Reset STATus subsystem (not affected by *RST)

CALL SEND(16, "stat:pres;*cls", status%

CALL SEND(16, "stat:neas:enab 512", status% ' enabl e BFL

CALL SEND(16, "*sre 1", status% ' enabl e MSB



' *RST sets TRRG SOUR to | MM
CALL SEND(16, "trig:coun 3", status%
CALL SEND(16, "armlay2:sour timtim 15", status%

CALL SEND(16, "armlay2:coun 10", status%

' TRACe subsystemis not affected by *RST!!!
CALL SEND(16, "trac:poin 30;egr full", status%
CALL SEND(16, "trac:feed sensl;feed:cont next", status%

now the buffer is armed

CALL SEND(16, "rout:scan (@:3)", status%

CALL SEND(16, "rout:scan:func (@), 'volt:dc'", status%
CALL SEND(16, "rout:scan:func (@), 'volt:ac'", status%
CALL SEND(16, "rout:scan:func (@), 'res'", status%
CALL SEND(16, "rout:lsel int", status%

' start everything off and running

CALL SEND(16, "init", status%

"initialize reading$ while the 2001 is busy taking readi ngs

readi ng$ = SPACE$(2500)

Wi t SRQ
IF (NOT(srq%)) THEN GOTO Wit SRQ
CALL SPOLL(16, poll% status%

I F (poll % AND 64) =0 THEN GOTO Wi t SRQ

CALL SEND(16, "formelemread,tinme, chan", status%



CALL SEND(16, "trac:data?", status%
CALL ENTER(readi ng$, |ength% 16, status%

PRI NT readi ng$
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