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USER'S HANDBOOK 

for 

THE DATRON 1362lSlMT 

VXlbus Card Digital Multirneter 

Issue 1 (Februrary 1993) 

For any assislance contact your nearest Wavetek Sales and Service center. 
Addresses can be found at h e  back of this handbook. 

Due ro our policy ot continuously updating our prducts, this handbook may contain minor differences in specilication, components and circuit design -- 
10 the actual instrumen! suoolied. Amendment sheets orecisek marched lo your instrument serial number are available on reauest. 
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TWS lMsTPUWEWT IS CAPAWE 
QF DELV9W"Wi 

A l - CTMAL - ELECTR?C $ w C C ~  ! 
when connected to a high voltage source 

lnput plugs carry the 
Full lnput Voltage 
?MAS CAV KIAF- ! 

Unless YOU are SWQ that it is safe to do SO, I 
any fe~V'l*#S connected to the :"~?J?s 1 
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SECTION 1 
INTRODUCTION 
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Dcsifled syucilically for syslcm opcrdlion, Lhc 1362 is a high-perfom~artcc, fully compa~iblc VXIbus card D I W .  
This Handbwk covcrs 3 instrumcn~~, 1362, 1362s and 1362MT. Unlcss spccificd, il rcflwu all insmmcnts. 

EXT 
TR lG 

INPUT * 

Max Insu! 
-*,.> 0 *. *#. 

Standard and Optional Measurement Facilities 
Wilh or withau~ options, rhe 1362 native language conforms to IEEE Smndard Codcs. Formals, 
F'rom.01~ md Common Commands (ANSWEE STD488.2 - 1987) although i t  u c s  thc VXI bus as 
the hardware message trampon systcm. 

1362 Series Bask CmflguratFon 
Whcn yurchastxl without options, the 1362 is a high quality X / A C  Voltmeter and Ohmmaer. 

The basic configuration offers thc following meawcmurt capabilities: 

= DC Voliagc in five rangcs from lOOnV to 300V. 

AC VoItagc m fivc ranges from l pV to 300V. 

Resistance in six rmgcs from 1 4 0  Lo 2 0 W .  

Sclcctable 4.5 to full 6.5 digits rzsolution. 

Fully IEEE-488.2 progrmmablc, subjec~ lo the requirements of the VXI bus message transpon 
systcm. 

= Exrcrnal rigger with t n g p  dclay. 

Aumal: covers-on programmable external calibration. 

1362 Series Options 
To cxtcnd its functional range, h e  instrumcnt can bc cxpandcd by adding purchasable options, 
providing furthcr measurement capability: 

30 DC a d  AC Current option: 
Onc range of DC Current from I p \  to 2A. 
One range of AC Curren~ from IOpA to 2.4 RMS. 

40 Ratio Option: 
Two identical front input channels, A and B. 
,Math in rhc fom of (A - I3); or (A t B): or deviation: (A - B) / B 

7362s Configuration 
In addition to h e  features of Lhe 1362, the 1362s can interpret Slandard Commands for ProgammabIe 
Tnsmments (SCPI Rcv I99 1). The Naive language can bc accessed from SCPI if necessary. 

This instrumcnl also utilizcs Lhc VXI backplane trigger bus. The Synchronous and Asynchronous 
protocols adhcre LO thc VXI rcvision 1.3 spxifications. 

This includcs 311 Lhc fcalurcs of Lhc 1362, but in addition ~c 1362MT can irW-prct Conuol Interface 
Inlcrmediatc Languagc (CIIL - Standard 28M763 - rcv C), in full compatibili~y with 'MATE' 
applica~ions. 

In thiscanfigurnlion Lhc native language (IEEE 488.2Commmd Syntax) is rctaincd as  m altcrnnlivc. 

Tr.nsl'i.:r from CIIL to Nstivc is dirccrly p r o p m a b l c  as a CIIL command, and convcrrscly from 
Nativc LO CIIL as :a Native command. 
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-.--- 
Section I - Introduction 

Safety Default State 
and Function Configurations 
When thc instrument p w c r  is switched on, all funclions arc 
lorccd into a safcry default state. Oncc a funclion is configured to 
a rcquircd statc it rcmains in that shlc, rcgardlcss of subsequent 
configurations in o~hcr  Punc~ions, until cithcr the s ~ t c  is changed 
or thc instrumcnt powcr is switched off. 

Au10c;al 
Thc 1362 is an 'Aurocal' insmment, providing full exlcrnd 
calibration of all rmgcs and functions via thc VXIbus, so that it is 
not ncccssiq to rcmovc: any covcrs. Calibration commarrds can 
bc pmgrmmcd in SCPI and na~ivc language, bur nol in CIIL. 

Pcrlodically, ~ h c  DlMM should k clcctronicalIy calibraledagainst 
cxlcmal inputs l'rom ~raccablc skndxds. Thc diffcrcncc bclwccn 
~ h c  DMM's rcading and Lhc value of ~ h c  cxlcrnal calibnbon 
source is uxd to dcrivc: calibration constants, which arc stored by 
[hc instrumcnr i n  non-volatilc mcmory. The 1362 assumcs that 
nominaI valucs arc uscd, unIcss informed of dcviarions from 
nominal by uscr-commands via thc VXI bus. 

Suhscqucndy, whcn in nonnd usc, l l~c DMM cdcularcs and 
appIics a corrcction from thc most-rwcnlly storcd cxlcrnal 
caIibralion constants for thc pwarnclcrs of thc mcasurcmcnl in 
progress. Thus cach reading lakcn by thc DMM roccives m 
individual corrcclion dcrivcd  lion^ thc lalcst calibration. 

Calibration Smurily 
Accidcnlalor unnu~horizul uscofcalihrationfacilitics isprcvcntcd 
by a scrcwdrivcr-opcratcd switch in a holc on Lhc front pancl. In 
addidon, an cnabhng command musr bc uscd in ordcr to cnlcr 
cadibration rnndc. h r  Native Imguagc this is 'CAL ON' (Secrion 
5, pagc 5-29); and Snr SCPI limguagc in  rhc 13h2S, i t  is 
' C ~ ~ i b r a t  ion S ~ C u r e '  (Seclion 4 ,  page 4-13). 

Callbrallon Roullnes 
Thc Rou~inc Auwal  prrxcdurcs arc givcn in  Sccrion 8 ot 'his 
handbook. 

M-sage Readout 
GcneraIIy,thcoffered selcctionsreflcclLheavailabilily of facilities. 
incompatible combinations being cxcluded. Ncverthcless, thc 
1362 outputs information to the user such as unsuimble atlernpu 
at configuration, lest failures and some olhcr condilions which 
would n o d  be rcported Lo a Wavetck scrvicc ccnlcr. 

Programming 
Data can k input via the VXI bus to scl up mexurcmcnls with 
facililics for: 

sclcc~ing a suitable range for mcasurcmenr o l  an e x p t c d  
vduc; 

inmducing uscr-dcfincd trigger delays; 

sc~ting the nmbcr  ofrcadings-pix-block ~k laken when in 
BLOCK modc: 

recalling a numbcr of readings (sub-block) from a slorcd 
block; 

sctling non-nominal targcts for requcstcd calibrations; 

pcrfoming a nominated individual tcsl from thc rangc oC 
tcsts activald in scqucncc during a 'ScIf Tcst'. 

Operation wilhin rhc paranlcrcrs of cach f'unclion or facilily is 
programmd by scIoction from the availablc cdcs ,  

Ful! details are givcn in Swrions 4 , s  and 6, 

Self Test 
Standard codcs arc used to activate the instrument's in~cmal Scli 
Tcst scqucncc. These can lx found in Sections 4 ro 6. 
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SECTION 2 
INSTALLATION 
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SECTION 2 INSTALLATION 

Logical Address Switch Conf iguratian 

Thc Logical Adrlrcss Switch is an &way DIL switch, acccssiblc 
via a holc in Lhc lap covcr (RHS). 

Rcirtr 10 Fig. 2.1 
Thc switch conlack are labelled from 1 m 8, corresponding to Lhc 
cighl bils of Lhc logical addrcss value (8 .= MSB: 1 = LSB). Onc 
sidc of ~ h c  switch bank is IabcIIed OPEN; this rcprcscnfs address 
bits a1 logic-1. Sc~ting a swilch LO thc CLOSED position s c ~ :  ils 
address bil lo Ioglc-0. 

Thc addrcss can bc sct to my valuc bclwccn I and 2% (addrcss C3 
is rcscrvcd for ~ h c  rcsourcc rnanagcr). Howcvcr, as thc 1362 fully 
suppons Dynamic Configurduon as defined in Secrion F of the 
\ X I  spec~j imion,  addrcss 255 should bc sclected only if Lhc 
Rcsourcc Manager also supports Dynamic Confrguralion. 

ij , 
8 .  Logical Address 
!; Switch Access 
ii -- Fron! Panel 
ic 

Fig. 2.1 LogIcaI Address SwIfch - Access 
b 

Interrupt Acknowledge Daisy Chain 

As Lhc 1362 has VXIbus Interrupter capabilily, carc rrlust be For lhc actual mcthod to bc uscd, consult Ihc subrack 
lakcn to cnsurc Lhat Lhc Interrupt Acknowledge daisy chain is manufaclurcr's Handbook. 
corrcclIy contigurcd. This is usually irnplcrncnted using DIP 
switchcs or links in ~ h c  subrack. 

Fitting the 1362 into the Subrack Removal from the Subrack 

The I362 is a srandard Skc  C, VMEbus Functional Module. 
with Interrupter capability. It can be lilted Lo the Subrack by 
rurning i~ LO ils vcrtical position with its Board to Lhc left, and 
sliding it into any Slot (not Slot 0). 
Ejcc~ors arc localcd at top and h u o m  of thc front panel. When 
rcrnoving IIIC rnodulc, thcsc opcrate lcvcrs to casc thc PI and P2 
connators out of the Backplane. Whcn fitting, Lhe module 
should k gently pnssed in to cngage the connectors into the 
backplane, and when fully hornc, the ejectors will kc sct at right 
angles to the surface of the front panel, 

Two captive scrcws, outboard of thc cjcctors, sccurc the module 
lo thc subrack. 

Two caplivc scrcws. outboard of thc ejectors. arc unscrewed m 
rclcasc thc moduIc from the subrack. 

Ejcclors arc locatcd at top and battom of thc front pancl. Thcsc arc 
forccd gently outwards (top - up; bottom - down) lo opcrate lcvcrs 
which easc thc PI and P2 connectors out of thc Backplane. Thc 
rnodulc can thcn be pullcd to slide i~ out of thc slot. 
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Section 2 - installation 

50Hz160Hz/400Hz Line Frequency Configuration 

Line Frequency Pmgrammlng 

To obtain opumum pctiormancc irom thc A-D converter it is 
ncccssary LO adapt its configuration LO thc Iinc frcqucncy in usc. 
Thc adapwion is pcrfomcd by rcmotc prog-ramming. 

The 1362 has hccn cd~brated to your Iocd Line frcqucncy. Thc 
synkx uscd w rcsct or qucry thc line frcqucncy dcpcnds on thc 
modcl ~ypc. 

Assoclated SCPl Commands 

The folIowing syntax arc axociatcd with linc sclung and qucry 
(Refcr ro Secrion 4 ;  pclgc 4-32).  

SENse : LFRequency cnurncric-value> 

Example, 501I~, 60H.z or 400Hz 

SENse : LFRequency? Queries thc CLUrCnl Iinc ~Ctting. 

C A L i b r a t i o n  : SLFRequency? Savcs ~ h c  currcnt linc 
frequcncy sc~ling to non-volarilc mcmory. This sctting is 
subscqucnrly uscd as the p w c r  up dcfaul~. 

Assmlated Matlve Commands 
Thc foIIowing syntax are associated wilh linc setting and qucry 
(Refer ro Seclion 5 ;  pclgc 5-32).  

LINE < N r b  Sclects thc line frequcncy. 

LINE? Recalls thc linc frequency to which lhe inslrument is 
currently adapkd. 

STLN? Saves the currcnl linc frcqucncy setting ro non volatilc 
rncmory. This scldng is subsequently used as thc powcr up 
default. 

Furher informalion about thc programming sy nlax is detailed in  
Sections 4 and 5. 

No Assoclated CIIL Command 

Thcrc are no implcmcntd CIIL commands associated wilh line 
.wring and qucry. Linc frequcncy configuralion must be scr in 
Nalivc Languagc. 
(Implemenled CIIL commands arc given in Secrion 6.) 

Front Panel Connections 

Two connectors arc fiitcd on thc front pancl: a caaxial BNC 
exlcrnal Lriggcr input plug; a h v e  a 15-way D-rypc plug which 
carr-ics lhc analog inputs. 

Tic pin connections to rhcsc pIugs arc givcn below. 

thc EXT TRIG input is adcqua~cly dcbounced, to avoid 

J301 External Trlgger - 
ConnectIan and Operation 

External 
Trlgger 

5351 Analog Input Plug - 
Pln Layout and Configuration 
(Viewed from the front) 

Channel B Channel A 
(Oprion 40 - Rolio) (S f d u r d  12) 

= No Connection 
Case 

Ground 

.-.. - - 
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SECTION 3 
1362 VXI LOW LEVEL INTERFACE 
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Section 3 - VXI Low Level Infedace 

SECTIQNT- 1362 VXI LOW LEVEL INTERFACE 

VXI Registers 
This sub-.wc~ion summarizes thc VXI rcgislcrs lrxd by the 1362 as vicwcd from a VXI SIor Zcro to Lhc DhCM. 
For fuficr information consulL the W Spccrfica;ion Issue 1.2, or VMEbus Spec~$calion revision C.  

DEVICE DEPENDEMT REGISTERS 

Offset Register 

Status/Control Register 

I D'evice Type 1, I /  

IDlLog lcal Address Reglster (Read]8 

Bit No 15 - 14 13 - 12 

Device Address Manufacturer 
Class Space 

This is defmed by thc optional Dyn.mic Configuration Pro~cxoI 
and is wr iwn  into  the Rcsourcc Manager. - 

The 1362 D m  is a masage-based device so ~ h c  Device Class 
bits takc rhc vduc of 10 (binary). 

Thc address spacc of Lhc DMM is A 16 orily and hus  h c  Addrm 
Space b i~s  t;lkc Lhe binary vaIuc of 11. 

Thc Manufacture ID for Wavc~ck is FFE,,. 

TIUS thc contents of this register is always BFFP;,. 

Device Type (Read) 

Blt No 1 15-12 9T-a ~ 1 
Required Model 
Memory Code 

As thc D i m  is Al6. thcrc i s  no Rcquired ~Mcrnory, so 
~hcsc bits arc aUowcd LO noat high. 

7hc ~ M d c l  cndc is the idenlificr for thc DMM ~ h h  has b c n  
chosen LO be 552,, (I362 dcc.). 

Thus h c  conlcnls of this rcgisrer will always Ix F552,,. 
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Section 3 - VXI Low Level Interlace 

StatuslControl Register (Read) 
(* inclicaws Law- Acrivc) 

Thc A24/A32 Active and the Device Dependent bits arc not used The Ready bit indicates ha t  h e  D;MM is ready to acccpt its full sct 
by the DMM and are allowcd to float high. of operational commands. 

The MODID* is an inverled rcflcction of h c  P2 MODm line. The Passcd bit is sct to zcro ro indicatc that h e  D I W  is eithcr 
This is us& to indica~e ha t  h e  board has k e n  selwtcd. executing or has failed ils power-up / rcsct sequcncc. A onc 

indicated h e  DMM has passcd it's self e s~ .  

Bit NO 

StatuslControl Register (Wrlte) 

15 14 1 3 - 4  3  2 1 - 0  

A24lA32 MOD ID* Device Ready Passed Device 
Acfive Dependent Dependent 

A24lA32 Device Sysfail Reset 
Enable Dependent Inhibit 

As thc DMM is A1G only, h c  A24/A32 Enable bit is always 
iporcd. 

Thc Device Dcpcnden~ bits arc ignored. 

The Sysfail Inhibit is uscd by thc controller to disablc the DM>$ 
from driving h e  SYSFAIL, line. It also forces h c  DMM inlo a 
'safe' statc when h e  Resct bit is also onc. 

A onc in the Rcser bit forces h e  DIMM into the Rcsct s ~ t t c .  

Off set Reg lster (Read) Device Dependent Registers 

Thc Dynamic Configurdon Prorocol defincs additional uscofthe This area is f d e r  expanded by the Mcssagc Bascd class, 
offsc~ rcgis~cr. See overleaf. 
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Section 3 - VXI Low Level tntedace 

Message Based Specifics 
The VXI s p X c a ~ i o n  allocates furltm rcgistcfj: for rnessge based deviccs in Ihe Dcvice Dcpcndent area shown abovc. 
This givcs: 

DEVlCE DEPENDENT REGISTERS 

Reserved 

A32 Pointer 

A24 Pointers 

Data Low 

Data High 

Response/Data Extended 

ProtocollSignal Register 

O 0 l 6  1 CONFlGURATlON REGISTERS 

The Configuration Rcgiskrs are dcscribcd carlicr on pages 3-2 and 3-3. - 

ProtocolISignal Register (Read) 
(7  indicaks Low-Ac~ivrzj 

I CMDR' Signal Masler Intempter FHS' Shared RESERVED Device 
Reg* Mem* Dependent I 

In rhc above, thc DMM is not a commandcr, has no signal - 
rcgistcr, is not a bus mastcr, docs not support Fast Hand 
Shakc and docs not use s h a d  memory. Thus all of ltlcse 
bits floal to onc. Thc RESERVED .and Devicc Depcndcnt 
bits are not uscd and also float to onc. 

11 is however an intcnupkr, and this is indicacd by ~ h c  
Intermptcd bit being onc. Thuslt~ccnlirercgiskr is always 
read by VXI as FFFF,,. 

PratocollSlgnal Reglster (Wrlle) 

The signal Regiskr in thc DMM is not implcmcnted. 
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- 
Section 3 - VXI Low Level lntetface 

ResponselDaIa Extended Reglster (Read) 

In this register thc RESERVED, FHS Active*, Locked* and Dcvice Dependent bits are 
not used and float high. 

BR NO 

The Err* bit is used to indicate that thcre is an m r  in the word serial protocol and is 
manipulated by thc DMM software. 

15 14 13 12 11 1 0  9 8 7 6 - 0 

0 RESERVED DOR DIR Err' Read Wfite FHS Lodced' Device 
Ready Ready Adive' Dependent 

- 

DOR (Data Out Ready) is sct to Logic- 1 to indicate that the DMM is ready to output &ta 
LO its cornmandcr 

DIR (Dm In Ready) is set to Logic- I to indicate that the DMM is ready to reccive &la 

from its commandcr. 

The Read Ready and Write Ready are handshakes associated with data transfer betwccn 
thc VXI bus and thc DMM and are manipulated by thc DMM software. 

ResponselData Extended Register (Write) Data Low Reglster (ReadMrrtte) 

Thc Data Exmded Register is not irnplcmcnlcd on the DMM. This rcgister is uscd for all &la communication between h e  VXI 
bus and thc DMM. Thc VXI writes data for the DMM into this 

Data Hlgh Register. location, and thc D M  puts &!a into this location ~o be read by 
the DMM's commander. 

This is not irnplcmcnlcd by thc DMM. It is a bi-directional Idbit register. 

A24 Polnter and A32 Polnter Registers 

Thcsc registcrs are nor implemenrcd by the DMM. 
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Section 3 - VXI Low Level Interlace 

VXI to DMM Cammunicatians Cycle 

This sub-scction outlincs thc sequcncc of events that may tAc 
placc bclwccn thc DLMM and ia VXI cummandcr. The main low 
lcvcl communication is thc VXI Word Serial hotocol, which is a 
simpIc hmdsh;lkc sysrcrn. For cxample: thc D m  indicates with 
a flag that i~ is rcxldy to reccivc, thc VXI writcs a word and scts a 
flag indicating [hat data IS available. The DMM reads this word 
and clcars the flag. To gct data o u ~  of the DMM, thc cornmandcr 
asks for a byle using thc above squcncc. 11 thcn waits for thc 

DMM to sct a flag indicating that the DMM has placed a word in 
d ~ c  outpul rcgistu. Whcn this flag goes truc, thc commandcr will 
rcad the data. This will thcn clear thc flag indicating that thc data - 

h s  bccn rcad and thar Lhe cycle may repcat. 

In addition to this sirnpIc systcm, bere is an inlermpt protocol - 
which can be used to modify rhc above cycte. 

Word Serial Protocol 

?hc folIowingdcscnbcs more fully the(low lcvcl) communicalion 
scqucncc bctwccn the D m ' s  carnmandcr and thc DMM. 11 is 
assumcd that all powcr on scqucnccs have bccn carnplctcd md  thc 
DMM is in a quicsccnt stak waiting to rcceive a command. 
(Powcr on and Sclflcst will bc dcdt with latcr). 

('Con~mandcr' is narnc given to thc devlcc which is con~olling thc 
DMM, whcthcr i t  is a 'Slot Zcro'. a computer or anothcr 
insuurncnt.) 

?hcrc arc threc main interactions:- dala from the cornmmdcr to the 
DMM, data from thc DMM to the commandcr and thc Dh1M- 
gcncratcrl inlcrmpt cycIc. 

Data From Commander To DMM 

?hc cammander waits for thc DMM to set thc Writc Rcady' 
bit true in thc VXI Rcsponsc register. This indicates Lhc 
DMM is ready for data. 

The cornmmdcr can thcn write a word of data into the Data 
Low register of thc DMM. The write action wiIl 
automatically set thc DMWs WrircReady bit tofdse. ItwiIl 
atso gcncrate an intcrnal intcrmpt to inform thc DMhl that 
data has arrived. 

The DhZM can then read this word of data from thc Daa  low 
register. It is then up to thc D M  to p m c  Lhe word, in ordcr 
~ o d c ~ c m i n e  which VXI word scrid command thc high ordcr 
bylcconlains. Thc pmcracts on this command. If thc lower 
bylc of Lhc word contains d m ,  it is tansferred lo thc high- 
lcvcl command parser. 

Whcn the word of'dah has bwn dcalt wih, thcn the DM31 
can again sct Lhc Writc Rcady bil mrc to indicatc that it is 
rmdy for a further exchange. 

Dala From DMM to Commander - 

Thc comrnandcr can obtain a word of data from thc DMM 
onIy by requesting il. This rcqucst comes in thc form of thc 
word serial protocol 'By tc Rcqucst' command. Thc 
cornmandcr must scnd thc Bytc Request curnrnand as a word 
of data, using thc above sequence, befarc a rcsponse can be 
given. 

On receiving thc Byte Reyucst command, the  DIM^^ takes a 
word of data from the oulput buffcr and placcs it in thc Dam 
Low rcgisler. This aclion sets the Read Rcady' bil in rhe 
DMM's VXI Responsc rqister automatically. 

If thc DMM has b a n  sct to mtcrmpt thc commandcr at this 
stage it will do so: rcfcr to Thc In~ermpl Cyclc'. 

Either in rcspnsc to thc intcrmpt, or by polIing, h c  
cornmandcr will dixovcr that thc DMM Rcad Ready b i ~  has 
k n  sct mc .  It can thcn read thc word of dam from thc 
DfiM's Data Low repstcr. The commandcr's act of thc 
rading this word c l m  thc Read Rcady bit automatically. 

This complctcs thc transfcr of dam from thc DfiM. To 
obmin mother word of data thc commandcr must send the 
Byte Requcst curnmrtnd again. 
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Section 3 - VXI Lw Level Interface 

Byte Transfer Protocol 

This is a mechanism for thc transfcr of data between a device and 
ils comrnandcr. Data is passed using thc Word Serial holocol 
'By LC Available' and 'Byte Requesl' commands, rcgulatcd by the 
DOR and D R  bits of the Rcsponsc rcgistcr, 

1. Whcn a dcvicc is ready ro acccpt incoming data it sets the 
DJX bit to Logic-I. 

2. Thc comrnandcr can then send a data bytc via the Byte 
AvailabIc command. 

3. W hcn a dcvicc has data available in its intcmal storc, and is 
rmdy ro proccss a Byte Request command, it sets the DOR 
bit to Logic-1. 

4. The comrnandcr can then scnd a Bylc Request command. 

5. On receipt of thc Byte Rcquest command, the dcvicc 
rcsponds by placing thc output data in its Data Low rcgisfcr. 

Notc that incoming word serial protocol Trigger commands are 
also hcld off un~il h e  DJX bit has bcen sct to Logic-1. 

The Interrupt Cycle 

Thc VXI specification pcrmits two types of inlcrmpt cycIc, 
Responsc' or 'Event'. Thc two tygcs are mutualIy cxciusivc, and 
must be selwtcd by the conwollcr before thcy kcomc activc. 

1. Thc comrnandcr can usc scvcral word scrial commands lo 
select 'when', 'how', and 'with what' the DMM wiIl 
inlcrrupt. 

'When' 
could be implcmcnted as a rcsult of any of thc Read Ready, 
Wrile Ready or ErP bits going m e .  

'How' 
is sclcctcd from the VME Intcrmpt lcvcls (IRQ I *  to IRQ7+). 

'With What' 
can be eithcr a Rcsponsc Intcrmpt or an Even1 Inlermpt. 

2. Whcn thc condition for thc DMM to intcrrupr thc 
Commander occurs, the DIMM will initiatc thc Inrermpt 
c yclc. For cxam ple: it could bc immediately after the D m  
has placed a word of data in the Data Low rcgistcr, for h c  
Commander to read, 

3. In thc case of a Rcsponsc Intcrmpl, thc commander must 
rcspnd with thc VME Inlcrmpt Acknowlcdgc cycIc. Thc 
DMM will rcturn a vccmr consisting of thc Iogical addrcss 
(on the low bylc) and the upper half of thc Responsc registcr 
(on thc high bytc). 

4. In the ca-se of an Evcnl Interrupt, Lhc DMM will place h e  
contents of h c  Evcnt rcgistcr in the high bytc of the veclor 
instcad of thc uppcr half of thc Rcsponsc register. 
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Section 3 - VXI Low L eve1 Interface 

Word Serial Protocol Commands 
Thc VXI spcciliwtion dcfincs a scrics of commands thatare used toconfigurc, and communicate with, a device. Thesem all low lcvd 
singlc word commar~ds scnt, and rcsponscs received, via VXI word scrial prolocot. 
Thc following is h c  subscl of commands implcmenlcd by thc DMM: 

(Note: The Codc vaIues and responses given apply only to thc 1362 DMM and can vary for other dcviccs) 

Abort Normal Operation 

Thc Abort hlornral Operalion command is used to cause the DMM to cease normal opcration. On roccipt of the command the DMM 
returns rodcfault configuration, aboRing all operations. Thc D m  will thcn be in a gcncrally inactive statcand will bercady toacccpt 
commands. 

Tlic synm of thc Ahorr Nonrral Opcrarion command is defined in the following table. 

When h c  abort opcration has complctcd (rhc DMM is in the abortcd stat~),  rcsponsc data is pIaced in thc Data Low rcgislcr in the 
foHowing format: 

1 I 5 1 4 1 3 1 2 1 1 1 0 9  8 7 6 5 4 3 2 1 0  I 

Asslgn Interrupter Llne 

Thc Assign Intcrruprcr Line is uscd to assign a VMEbus IRQ Iinc ta the DMM. The synlax of this command isdefincd in the following 

- IntJD: This is a unique idcntificr of the yd~icuIar Inlerruptcr being assignec 
onc inrcrmpm, this should always mkc thc value 1. 

1 5 1 4 1 3 1 2 1 1 1 0 9  8 7 6 5 4 3 2 1 0  

J. It hay a rangc of 1 to 7. i& the DMM has only 

1 0  I 0  1 0  1 0  X 

Linc: This is the VMEbus RQ Iinc number. A vdue of zcro (O,,) indicates that the lntcrmplcr is to bc disconnecled. 

Whcn thc assi@ment opcration has complclcd, rcsponse data is pIacd in the Data Low registcr in the following format: 

X: Don't cam. The value wrimn to this bit has no effect. 

Int-ID 

- F,,: Thc comnmd successfully complctcd. 
- 7 , :  Command failed - Thc lnrermprer rcfcrenced in thc Int-ID ficld is unknown to this device. 

X 

- 

1 5 1 4 1 3 1 2 1 1 1 0 9  8 7 6 5 4 3 2 1: 0 

Linc 

Starus 1 1 1 1 1  1 1  1 1  I 1 0  

SULUS: This ficld indicates the execution statc of the command. It may have the following valucs: 
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Section 3 - VXI Low Level Interface 

Asynchronous Mode Control 

The Asynchronous Mode Conlrol command is used by a commander to diroct the path of cvents and responses. Thc syntax of this 
command is dcfined in thc following tablc. 

-- -- 

) 1 0 1 0 1 0 0 0 1  X I ~ e s p .  En* I Evcnt En* ] Resp. Modc Event Modc ( 
X: Don't care. The valuc wrilten to this bit has  no effect. 

Resp. En*: A zcro (0) enables gcncration of rcsponses. A one (1) disablcs gcneration of responses. 

Evcnr En*: A zcm (0) cnabIcs gcneration of events. A onc (I) disables generation of events. 

Resp. Mode: A onc (1) indicates that rcsponscs should be sent as signals. A zero (0) indicates that rcsponses should bc sent as 
intcrruprs. - Evcnt Modc: A onc (1) indicates that cvcnrs should bc sent as signals. A zero (0) indicates that cvcnls should bc scnt as interrupts. 

Thc rcsult data is placed in thc Data Low rcgister in thc following format. Thc rcsult is a confiiatioddcnial of thc command. 

- F,,: Thc command successfully complctcd. 
- 7,,: Command failed - A requested option is not supported. 

15 I4 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Rcsp. En*: A zero (0) indicates that generation of responses is enabled. A one ( I )  indicates that gencration of responses is 
disabled. 

Event En*: A 7xm (0) indicalcs that generation of cvents is cnabled. A onc (1) indicates hat  gencration of events is disabled. 

Sta~us 

Rcsp. Modc: A one (I) indicates that rcsponscs arc being scnr as signals. A zero (0) indicates that responses arc bcing scnt m 
intcrmp~.  

Slarus: This field indicates thc cxccution statc of the command. It may havc thc following values: 

Rcsp. En* L I I 1 1 I 1 I 

Evcnt Modc: A onc (1) indicates that events are being scnt as signals. A zcro (0) indicates that cvents are being scnt as interrupts. 

Sincc Lhc DMM is not a VMEbus MASTER. Rcsponscs and Events can only bc sent as Interrupts. 

Event En* 1 Resp. Mode I Event Mods 
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Section 3 - VX) Low Level Infedace 

Begin Normal Operatfan 

The Begin Nornml Opera~ioncommand notifics the DhtM that it can begin normal operation. Thc Top-Level ficld of the Begin Normal 
Operation command is providcd LO inform a dcvicc whclhcr or not i~ is a top lcvcl Commandcr. Thc syntax of this command is ddmcd 
in  rhc following tablc. 

As rhe DMM is no1 n commmdcr this bit should always takc thc value zcro. 

7 - - 

IS 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0  

1 1  1 1 1  1 O ) T o p L e v c l  

- F :  Thc Bcgin NormnICommmd hnsbcen succcssfuIly executcd. ThcvalucFE,, isrcprtcd in LhcLogical Address field. 

I 1  1 1  1 I 1  I 

Whcn the bcgin operation has  completed, rcsponse data is p l a d  in thc Data Low register in thc following formal: 

I 5 1 4 1 3 1 2 1 I I O 9  8 7 6 5 4 3 2 1 0  

- '16 
Thc DLMIM could not successfully initialize i~wlf. Thc valuc FE,, is rcportcd in the L o g i d  Addrcss: field. 

Top LcvcI: A onc (I) in this ficld indica~cs that thc dcvice is a top level Commander. A zero (0) indicalcs thal it is a Scrvant lo 
anorhcr dcvicc. 

S tarus 

- 3 The DMM is no1 abIc to bc a top level Commander, Thc vduc El, is  reported in thc L o g i d  Addrcss field. 

- 1 An undcfincd crror was cau.scd. The valuc E,, is rcpomd in thc Logic-d Addrcss ficld. 

L 

= Stalus: This ficld indicates rhc execution sratc of h c  command. It may have thc following vaIucs: 

State 

SDIC: This iicld indicntcs thc sblc of thc DMM. IL may havc the following vducs: 

LogicaI Adclrcss 

- F Thc DMV is in the NORMAL OPERATION substalc. 

- 3 ,  Thc DMM is in rhc CONFIGURE sub-state. 

Logical Addrcss: This ficld contains rhe Logical Address c o m p n d i n g  to thc status ficld values. 

Byte Available 

Tt~c Byrc Available command is used by a Commandcr lo scnd a bytc of data lo thc DMM. The END ficld signifies Lhat this is thc last 
bylc of thc messagc. Thc syntax of h is  command is dcfincd in the following tablc. 

15 I4 13 12 11 10 9 8 7 6 5 4 3 2 1 0  

Datum 

Byte Request 

The Byre Requesl command is uscd by a Commander w read a by@ of dab from thc D M .  Thc syntax of rhis command is dcfincd 
in Olc following tablc. 

The rcsult dara is placed in thc Dab. Low rcgislcr in thc following format The END field is used LO indicatc rhe Iasl bytc of thc mcssage. 

15 14 13 I2 11 10 9 8 7 6 5 4 3 2 1 0 1  

1 1  1 1  1 I l l ] E N D I  D a m  1 
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Section 3 - VXI  Low Level Interface -- 

- Clear 

?hc Clear command is used by a Commander to cause thc DMM toclcar the VXIbus interface and any pending operations. Any iniliatcd 

u- 
operations in thc DMM are undisrurM. The syntax of this command is defined in the following tablc. 

.- Control Event 

Thc Conrrol Even! command is uscd by a Commandcr to seIectively enable thc genedon of events by thc DMM. A one ( I )  in thc 
cmblc ficld cnablcs the generation of thc specific cvcnr. A zero (0) in thc cnablc ficld diwblcs the generation of thc specific evenr 

w Thc syntax of this command is defined in the following table. 

Event These bits (6-0) arc the identifying bits (14-8) of the event being cnable4/disabled. - 
w 

The following Events arc supported: 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0  

1 0 1 0 1 1 1 1 I Enable 1 Event 

* Request True: This event is sent by thc DMM whcn it requires service from its Commander. The synm of this cvenr is dcfined in 
thc foIIowing tabIc. 

I 1 1 1 1 1 1 0 1 I Sender's Logical Address I 
w Request False: This cvcnl is sent by thc DMM when it no longerrequircs service from ils Commandcr. Thc syntax of this cvent is 

defined in thc foIlowing tablc. 

Devlce Response 
The dcvice returns the following data in thc Data Low register: 

1 5 1 4 1 3 1 2 1 1 1 0  9 8 7 6 5 4 3 2 1 0  

status 1 1 1 1 1 1 1 1 1 1 1 1 0  

Stams: This ficld indicates thc cxccution slate of the command. It may have the following valucs: 

- F,,: Thc command successfulIy completed. 
- 7 Command failcd - Thc cvcnt rcfcrcnccd is not gencraled by this device. 
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Control Response 

Thc Conrrol Response command is uscd cnabIc response inrcrmpts on c c h  response rcgislcr bit mnsilions. Thc synlax of Lhis 
command is dcfincd in thc following tablc. 

X: Don't ca r t .  Thc value wri~tcn ro Lhis bit has no cffcct. 

I 

B 14,: A zcro enablcs a signal/intcrmpl on a 0-1 mansition of bit 14 of thc Response register. A one disablcs this capabilily. 
Since bit 14 of Lhc Response rcgislcr is reserved (always one), the valuc of this bit will be ignorcd by rhc DM,M. 

I5 14 I3 I2  11 10 9 8 7 6 5 4 3 2 1 0 -- 
I 0 0 0 I I I 1 X 814* DOR* DIR* Er? RR* WR* FHS* 

DOR*: A zcro cnablcs an intcrrupt on a 0-1 transi~ion of the DOR bit. A onc disablcs Lhis capabilily. 

Thc bits have lhc fallowing meanings: 

DIR*: A zero cnables w intcrrupl on a 0-1 transition of thc DIR bit. A onc disablcs this capability. 

- Err*: A zero cnables an intempt on a 1-0 msi t ion  of Lhc E r r  bit A onc disablcs this capability. 

RR*: A zcro cnablcs an inrermpl on a 0-1 wansition of thc Read Ready bit. A onc disablcs this capability. 

WR*: A zcro cnablcs an inrerrupl on a 0-1 wansition of thc Wire  R c d y  bit. A one disablcs this capability. 

FHS*: A mro cnablcs an intcrmpt on a 0-1 wansition of the FIIS Acdve bit. A onc disables this capability. 

Thc rcsuIt dab  is placcd in thc Dam Low rcgistcr in the following format. Thc rcsul~ is a confmna~oddcnial of the cornrnand. 

1 Status I 1 I I 1 1 B14* DOR* DIR* Err* RR* WR* FHS* 1 
Thc bits havc thc following mcwings: 

Slalus: This fictd indicatcs thc cxcculion s ~ t c  of thc command. It may havc thc foIlowing valucs: 

- F,,: Thc command succcssfulIy complclcd. 
- 7 Command failcd - an unsupponed bit transition was requcsuxl. 

B I4*: A zero indicatcs that intcrmpt gcncration on transitions of bit 14 of thc Rcsponsc rcgistcr is cnabld. A onc indicates 
that this capability is disablcd. This bir will always be sct to one (1). 

DOR*: A zcro indicates that intcrrupi gcncration on 0-1 transitions of thc DOR bit is cnablcd. A one indicalcs that this 
capability is disabled. 

DIR*: A zcro indicatcs that inrcrmpt gcncration on 0-1 kansitions of thc DIR bit is cnablcd. A onc indicatcs hat  this 
capdbility is disablcd. 

Err*: A zcro indicatcs that intcrmpt gcncralion on 1-0 transitions of thc E r r  bit is cnablcd. A one indicatcs that this 
capabiliry is disablcd. 

RR*: A zero indicaks that intcrrupt gcncration on 0-1 wansitions of thc Read Ready bit is cnabled. A one indicatcs that 
this capabilily is disabIcd. 

WR*: A zcro indicalcs that intcrmpt gcncration on 0- I transitions of thc Wire  Ready bit is cnablcd. A onc indicatcs that 
h i s  clpabilily is disabled. 

FHS*: A zcro indicatcs that intermpt gcncration on 1-0 wansitions of thc FHS Acrive bit is cnablcd. A onc indicalcs that 
this capabilily is disabled. As the DMM dws  not implcmcnl FHS, a one (1) will always ix rcturncd in this position. 
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Section 3 - VXI Low Level Interface 

End Normal Operatlon 

Thc End Nornal Opcrarion command is uscd to cause thc DMM to cease normal operation in an ordcrly manner. Thc 
'ended' slatc is dcfincd as follows: Pending intcrmpts arc unasserled; no ncw inlcrmpts may be asscrtcd; the DMM is 
i n  3 gcncralIy inac.uve sratc and is rcady to accept commands. 

Thc synlax of thc End Nunnu1 Opcrarion command is dcfmed in thc following tablc. 

Whcn thc 'cnding' operation has m p l c t c d ,  m p n s e  data is placcd in the Data Low rcgislcr in thc following format: 

1 1 5 1 4 I 3 1 2 1 1 1 0 9  8 7 6 5  4  3 2  1 0  1 
1 status state 1 Logical Address 1 

Slatus: This ficld indicalcs thc execution stalc of the command. It may havc the following valucs: 

- F :  The End Norma1 Command has bccn successfulIy executed. The valuc FE,, is rcportcd in the Logical 
Address frcld. 

- 7~~ Thc DMM was alrcady in the CONFIGUE sub-statc. The valuc FE,, is reportcd in the Logical 
Addrcss ficld. 

* 5 1 h  
The DMM was no1 ablc lo cnd ils operation in a consistcnt manncr. The valuc FE,, is rcportcd in the 
Logical Addrcss field. 

- 3 An undcfincd crror was caused. Thc value FE,, is reporled in thc Logical Address ficld. 

Statc: This ficld indicalcs thc s m c  of thc DMM. It may havc thc following values: 

- F Thc DMM is in thc CONFIGURE sub-statc. 

- 3 The DLMM is in thc N O R M  OPERATION substatc. 

Logical Addrcss: This field contains the Logical Addrcss corresponding to thc starus field values. 

Read Interrupter Llne 

Thc Read lnrcrruprer Line command is used to dctcrminc which VTvlEbus R Q  linc is conncctcd. Thc syntax of this 
command is dofined in the folIowing tablc. 

Int-ID: This isa uniquc idcnWicrof rhcparticular Intcmptcrkingqucricd. IL has anngc  of 1 to 7. As the D m  
has only onc intempter, this shouId always takc thc value I. 

1 0 0 0 1 1 0 1  

Tho VMEbus I R Q  linc numbcr is placcd in thc Dam Low rcgistcr with thc following formal: 

1 5 1 4 1 3 1 2 I I  10 9 8 7 G 5 3 3 2 I 0  

s U ~ ~ ~ J I - I  1 1  1 1  I 1 1 1  Linc 

X: Don't carc. Thc vduc writtcn to [his bit has no cffat. 

X 

Sbrus: This ficld indica~es thc cxwution swc of the command. 11 may havc thc following vahcs: 

I~L-ID 

- F,,: The conmnnd succcssfuIly ~ompkkd.  
- 7 Command failcd - The Inrcmpicr rcfcwnccd in thc In[-ID ficld is unknown ro this dcvicc. 

- Linc: This is thc VlMEbus linc numbcr currzntly assigned. A valuc of zcro (0,J indicales that thc In~orruptor is 
disconncckd. 
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Section 3 - VXI Low Level Interface 

Read Interrupters 

The Reud /nrerrup/ers command is ustd to dctcrmine Lhe number of Interrupters within rhc DMM. The syntax of this command is 
defined in thc following table. 

Thc numbcr of Intcrruptm is pIaccd in thc Dam Low rcgistcr with thc following formal: 

Read Protocol 

1 1 1 1 1 1 1 1 1 1 1 1 1  

The ReadProrocolcommand is used by a Cammandcr ro findout whatprotocots, in addition to thc Word Scrial protocol, that thc D M ,  
supporn. Thc syntax of this command is dcfrncd in the folhwing mbIc. 

Int-no 

Thc prorocol support word is placcd in thc Data Low register with Lhc following f o m c  

= Inr-no: The number of lnlcrmprcrs wirhin tbc DMM. As the DMM has only one jntcrmpter, h i s  will always take thc value 1. 

1 5 1 4 1 3 1 2 1 1 1 0 9  8 7 6 5 4 3 2 1 0  

-- - 
l I 1 l I 1 0 0 1 0  I 4 * 0 1 1  

I4*: A zero (0) in ~hispositim indicalcs lhal his dcvicesupporrs the VXIbus488.2 Instrument prolocal. The 1362MT will rcpon 
a one ( I )  in this position. 
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Section 3 - VXl Low Level Intedace 

Read Protocol Error 

Thc Read Prorocol Error command is used by a Commandcr to tcll thc DMM to report ia most-rant  error code. When the error code 
has  bcen rcpomd by h c  DMM, h c  Err* bit is reset before Read Ready is sscrtcd on the error code output The syntax of this command 
is dcfincd in the following table. 

Thc crror codes are placed in the Data Low register with the following formar: 

No error: 

Multiple Qucries: The DMM was requested to overwrite previous unread response data. 

Unsupported Command: Thc DMM has receivcd a command that it dacs not implement. 

DIR Violation: The DMM has received a command that violates the D R  handshake. 

DOR Violation: The DMM has received a command thal violates thc DOR handshake. 

Read STB 

The Read STB command is used by a Commander to read the status word from the DMM. The syntax of this command is defmed in 
h e  following tablc. 

Thc crror codes arc placed in the Data Low registcr wih the following format: 

) 1 1 1 1 1 1 1 1 1  Status Byte 

Trlgger 

The Trigger command is used by a Commandcr to cause h c  DMM to Lrigger. 
Thc syntax of !his command is defined in the following tablc. 

I l S 1 4 1 3 1 2 1 1 1 0 9  8 7 6 5 4 3 2 1 0  1 
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Section 4 - SCPl Language 

SECTION-4 -1 3625 SCPl LANGUAGE A 

SCPl Programming Language - 

Introduction 
The 13625 will power-up dcfaull in SCPI languagc but has thc 
abiIi~y loswitch to Nativc (IEEE-488.2) languagc. Bnth languages 
obcy IEEE-488.2 command syntax. 

As thc instrumcnt opcratcsonthcVXI bus, it is not indirectcontact 
wilh Lhc oulsidc world andcannot conform fully lo Ihc IEEE 488.1 
Hardwruc mudcl. For cxamplc, in thc IEEE 488.1 mdcl. a 
scpiualc (SRQ) line is  provided for Lhc instrumcnt to request 
scrvicc Srom dlc controller. 

A scpmre linc for rcqucsting service is not provided on the VXI 
bus, and lo providen s i m i k  racilily, h e  VXI 'rcqucst true' syntax 
has lo bc progarnmcd in softwarc; hus  a hardwarc diffcrcnce 
imposes a dcparturc from h e  standard pro~amming mcdcl. 

E E E  488.2 dcfincs seLs of Mandatory Common Commands and 
Optional Common Commands along with a mehcd of Standard 
S~alus Rcpodng. Thc 1362s implcmcntalion of SCPI h y a g c  
conforms wilh all IEEE-488.2 Mandatory Commands but not all 
Optional Commands. 11 confornis with thcSCPI-approvcd Status 
Rcpming mchod. 
Note: Commands in SCPI lmguagc. prcfaccd by an asrcrisk (cg: 
*TRG). arc IEEE-488. I standard-dcfincd 'Common' commands. 

VXI WSC and Effects 
The VXI Word Serial 'clear' Mcssagc will forcc h c  following 

- 
insmmcnt sI;tLcs: 

thc input buffcr and output qucuc an: cleared; 
p m r  is rcset to thc beginning of a meswgc: - 
any dcvicc-dcpcndcnt messagc interlocks are clearcd. 

This command will not: 
A- - changc any scltings or storcd data wilhin thc inslrumcnt 

except as Iisbxl above; 
inrermpt analog input; 

A. 

inrcrmpt or d e c t  any functions of lhe devicc; 
changc thc statci byte. 

*RST and Effects ..- 

The eikxs or thc *RST command arc described later on page 5- 
39. - 
Reset 
A complctl: insmnicnt rc.scl is accomplished by Ihc two rcxt 
commands in sequcncc. In othcrcircumstances hey may be ucd - 

individually: 

WS clear Message cxchange initialization; - 
*RST Dcvice initialization. 
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Section 4 - SCPl Language 

Message Exchange 
IEEE 488.2 Mdei 
Thc E E E  488.2 Standard documcnt illusmates its: Messagc 
Exchangc Conuol Intcrfncc m d c l  at the detail lcvcl rcquircd by 
[he dcv~cc designcr. Much of thc informndon at this level of 
inlcrprck?lion (such as the dclails of Lhc intcrnal signal paths etc.) 
is wansparent to thc application prograrnrncr. However, bccausc 
cach of thc types of crrors thggcd in thc Evcnt S latus Rcgisrcr arc 
rclatcd to a particular stagc in thc process, a simpIificd 1362 
intcrface modcl can providc helpful background. This is shown in 
Fig. 4.1, togcthcr with hticf dcscriphns of h c  actions of its 
funcrional blocks. 

1362s STATUS Subsystem 
InputlOutput Control m s r e r s  mcssagcs from the 1362 oulput 
qucuc to thc sysvm bus; and conversely from thc bus to cither the 
input buffer, or other prcdctcrmheddcs~nations within hedcvice 
intcrface. I1 receivcs the Status Bytc from thc status r c p o h g  
systcm, as wcll as h e  statc of h e  Rcquest Scrvice bil which it 
imposcs on bit 6 of thc Sratus Byrc response. Bit 6 rcflccw the 
'Rcqucst Scrvicc slale iruc' condition of the hterfacc. 

lncomlng Commands and Queries 
Thc Input Buffer is a first in - first oul qucuc, which h a s  a 
maximum capacily of 128 bytcs (chmc~crs), b c h  incoming 
charac~crin thc I/OConlrolgencratcsan intzrmptlo thc insh-umcnl 
processor which placcs it in the Input Buffcr for examination by thc 
Parscr. Thc characters arc removcd from thc buffcr and translated 
with appropriate IevcIs of s y n w  checking. If h c  rate of 
programming is too fast for thc Parser or Execulion Conlrol, thc 
buffer will progrcssivcly fill up. Whcn the buffcr is full, thc VXI 
Conlmandcr is informcd by DIR being fnlsc. Ref~pr ro Section 3. 

Thc Parser chccks cach incoming charrlctcr and its mcswgc 
context for corrcct Standard-dcfind gcncric syntax, and corrcct 
device-dcfincd syntax. Offending syntax is rcportcd ns n 
Command Error, by sclting truc bit 5 (CME) of Lhc Smdard- 
dcfincd Evcnt Sums regislcr (rcfcr to the snb-xc Lion 'Rctricval of 
k v i c c  Sutus Information'). 

Execution Control rcceives succ~ssfully parscd mcssagcs, and 
asscsscs whcthcr thcy can bc cxcculcd, givcn thc currcntly- 
programmcdstalc of thc 1362 functionsandfxilit.ics. Ifamcssagc 
is not viab1c (cg thc calibril~ion uiggcr: CALL? when calibralion 
is narcnablcd); thcn an Exccution Error is rcportcd, by scuing m c  
bir 4 (EXE) oI' thc Standard-dcfincd Evcnt Stalus rcgislcr. Viablc 
mcssagcs u c  cxccutcd in ordcr, altcring the 1362 lunctions, 
hcilitics clc. Exccution docs not 'overlap' commands; instcad, 
thc 1362 Excculion Con~ro I  processes a11 commands 
'Scqucntially' (ic. w i r s  for ac~ions rcsulting from thc prcvious 
command lo complctc bcforc cxtrculjng lhc ncxl). 

1362 Functions and Faclllties 
Thc 1362 Functions and Facilities block contains all thc dcvice- 
spccific funcrions and fmturcs of h e  1362, accepting Exccuublc 
Message Elcmcnts from Execution Conuol and performing thc 
associatcd operarions. It rc.sponds to any of thc clemcnls which arc 
valid Qucry Rcqucsts (both IEEE 488.2 Common Query 
Commands af~d 1362 Dcvice-spccilic Commands) by scnding any 
requircd Rcsponse Data to the Rcsponsc Formalrcr (afkr carrying 
out the assipcd insrnal opralions). 

Device-dependent crrors arc dctcctcd in this block. Bit 3 @DE) 
of h e  Slandnd-defied Evcnt Slatus rcgistcr is sct truc whc.n an 
internal operating fault is dcrecrcd, for insmcc during a sclf lest. 

Each rcportablc crror has a listed numbcr, which is a p ~ n d c d  to an 
associatcd qucuc a the crror occurs. 

Trlgger Gmtml 
Two types of mcwge are used to trimcr thc I362 A-D into mking 
a measurement: 

A Word Serial 'trigger' 
*TRC (IEEE 488.2deTied) 

In thc 1362 cithcr mcssage is passcri through thc Input Buflbr, 
rccciving h c  samc rrmlmcnt as a progam mcssagc unit, king 
parscd and cxcculed as normal. 

Outgoing Responses 
The Response Formatter derives i& information from Responsc 
Data @ing supplicd by thc Functions and Facilities block) and 
valid Query Requests. From these it builds Rcsponsc blcssag 
ElcmcnLs. which arc plnccd asaRcspnsc Mcssagc into hcOu[put 
Queuc. 

Thc OutpntQueae actsasaslorc foroutgoing mcssagcs unlil thcy 
arc rcad over thc syslcm bus by thc application progam, For as 
Iong rrs thcoutput qucuc holds onc or morc bytcs, it rcporls thc fact 
by sctting true bit4 (Messagc Available - MAV) ofthcStatus Byrc 
rcgislcr. Bit4 is set Msc when the oucpulqueue is cmply (rcfcr to 
Lhc sub-s~t ion 'Rclricval of Dcviu: Status Information'). Thc 
'DOR' bit sct pcrforms h c  s m c  action. Refer ro Sccrion 3.  

'Query Error' 
This is an indication char thc conlrollcr is following an 
inappropriate mcssagc exchange protocol, rcsulting in the 
irrrerrrcprcd, U~rerminnred or Deudackcd condition: 

Rcfcr to 'Bit 2' on page 4-8. 

Thc Standard documcnt dcfincs thc 1362's rcsponsc.prtof which 
is lo sct rrrie bit 2 (QYE) of h c  Standard-dcfincd Event Sratus 
rcgisrcr. 
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Section 4 - SCPl Language 

1362 Bus 
Messages Transmissions 

I Filter out bus management and 
Interface I VXku= configuration commands 

General and Addressed 
B u s  Messages 1 A- QS bir state 

for Status Byte 
Requested 

B u s  Messages I 

Buffer L9-i 
Received 
Message 
Elements 

Command 
Errors Parser 

(CME bit) 

Parsed 
Message 
Elements 

hsmage  
Exchange 
Control 

Execution 

(EXE bit) 

Executable 1 
Messaqe 

Output I- Message 
Queue A vailabte 

(MA V bit) 

Response 
Message 
Elements 

,Query Errors 
(avE  bit) 

Power On 

1362 Functlons 
and Facllltles 

Device-Dependent , - (URQ bit) 
Errors {ODE bit) \ k 

Fig- 4.1 1362 Message Exchange Model 

Response 
Data 

Request Service (RQS) 
Reasons for Requesting Service IEEE 488.2 Model 
There arc two main kamns for thc application program to rcqucst Thc application programmer can cnable or disablc thc cvent(s) 
scrvicc from Lhc controller: which arc reauircd to orifiinatc an RQS at p d c u I a r  shccs of thc 

Whcnthc 1362 mcssagccxchangc inlcrracc discoversasystcm application program. Thc IEEE 488.2 model inco&ratcs a 
programming crror; tlcxiblc extcndcd slatus reporting structure in  which rhc 

= Whcn thc 1362 is propmmcd to rcporl significant evcnls by requirements of thc dcvicc dcsigner and application programmer 

ROS. are both met. - 
The significant c v c n ~  vary bctwccn ~ypcs of dcviccs; thus Lhcrc is This struc~urc is dcscribcd in thc ncxt sub-=lion, dcding with 

aclass ofcvcnts whicharc known as 'Dcvicc-Specific'. Thcsearc 'Rclricval of Dcvicc Status Information'. 

dctcrrnincd by ~ h c  devicc dcsigner, 
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Section 4 - SCPI L a n e g e  - 

Retrieval of Device Status Information 
Introduction 
For any remotely-opcnlcd system. thc provision of up-to-date Whcn developing an appIication program, thc programmer needs 
information aboul the pcrformancc of thc systcm is of major to tcst and rcvise it, knowing its cffects. Codidcnce hat ~hc 
impomncc. This is panicularly so in thc casc of systems which program clcmcnrs arccouchcd in thc correct grammarand syntax 
opcralc undcr automalic conuol, as thc conuollcr requircs the (and thal the program commands and qucries arc thus king 
necessary information feedback to enabk it to progrcss thc acccplcd and ach i  upon), hclps to reducc thc numbcr of iterations 
programmed mk, and any brcali in thc continuity of the proccss nccdcd to confirm and dcvclop the viability of thc whole program. 
can havc scrious rcsulls. So any assistance which can be given in closing thc information 

loop must bcncfit both progrnm compilation and subsequent usc. 

Note: The registers use binary weighting - the numbers in the boxes are bit numbers, not weighted values 

Service Request Enable Reglster /-/ / / / SRE phs Nrf 

----- - *SRE? 

STATUS B Y E  
REGISTER 

' 
Ll Ll 

' - *"El? 5 4 
\ I b 

Request for Service Bit 
Master Status Summary Bit 

Event Status Summary Bit 

Message Available 8it 

Standard- 
Defined Event 
Status Register 

Query Error ? 

User Request I 
Command Error 

Execution Error 

Device-Dependent Error 

Request 
Control 

I 
Not used 
on 1362 

Operation Complete -- 

Fig. 4.2 1362 Status Reponing Stmcture 
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Section 4 - SCPl Langutte 

Standard-Deflned Fearuws 

Types of Status Inforrnatlon AvaIlabIe 
Two main categorics of information arc providcd for [he 
conuoIIcr: 

Status Summary Information 
C e h n  standard evcnts are flagged in h c  &bit Iatched 'Event 
Smtus Register' (ESR), read-acccssibIe to h e  conuoller. The 
uscr's application program can also access iw associated cnabling 
rqistcr, to program theevcnts which wiIIbceligible 10 activale the 
IESB' summary bit in the SULUS Bytc. 

Status Byte Register 
Conmined wirhin thc 'Slatus Bylc Rcgistcr', h c  'Slatus Bytc' 
(STB) consis~s of h r w  flag bits which dirccr h c  conuoIlcr's 
a~lcntion to rhc lypc of cvcnt which h a  occurred. One is h c  ESB 
bit rncn~ioncdabovc, the ohcr two (MAV and MSS) arcdescribcd 
in d c ~ i l  later. 

Access vla the Appllcatlon Program 
The appl ication designcrhas access lo two cnablc registers (onc for 
cach main rcglstcr - Fig. 4 -2). Thc applicarion program can enabIc 
or disablc my individual bit in h e x  rcgistcrs. 

Each bit in the cvcnt stalus rcgistcr rcmains in false condition 
unlcss its assigncd evcnt occurs, whcn in condition changes to 
rrue. If an evcnt is to bc rcpxtcd, h c  applicarion p r o m  sets its 
corresponding cnablc bit [rue, using thc number Nrf(dcfined as a 
dccimal nurncric from 0 lo 255 in any common format). Thcn 
whcn h e  cnabled cvcnt occurs and changes h c  cnabled bil from 
false to rrue, h c  ESB summary bit in hcStatus Byte isalsoscl m c .  
If lhc ESB bit is dso  cnabIcd, hcn  h c  1362 will gcnmatc a rqucst 
true even: on h c  VXI bus. 

Thus rhc application prograrnrncr can dccidc which assigned 
cvcntq will gcncratc an cvcnt, by cnabling thcircvcnt bits and hen 
cubling h c  ESB bit in h c  Status Byte. Thc amIicarion program 
can rcad h e  S u m  Bytc. and lx dircctcd 10 Lhc Evcnr Register to 
discover which event was rcspansibIc for originahg h c  rcqucst. 

All rcgiskrs can be rcad by suikblc commands, as an ASCII 
decimal nurncric, which whcn cxprcswd in binary, rcprcscnts h e  
bil paltcm in [hc rc.gistcr. This form is dso  used to s c ~  h c  cnabling 
rcgistcrs to [he rcquircd bit-paltcms. Thc dcrrtil for cach rcgistcr 
is cxpanded in thc following paragraphs, and in h c  command 
dcscriprions. 
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Secthn 4 - SCPI Language -- 

1362 Status Reporting - DetaH 
IEEE 488.2 Model 
This incorpra~cs thc LWO aspects of the IEEE488.1 modcl into an 
cxlcndcd structurc with rnorc dcfinitc rulcs. These rules invoke the 
usc of slandard 'Common' messages and provide for device- 
dcpcndcntmcssages. A feature of the structure is the useof'Evcntl 
rcgis~rs.  cach with its own enabling rcgiswr as shown in Fig. 4.2. 

1362 Mudel Structure 
Thc E E E  488.2 Smndard provides for an extensive hierarchical 
structure wiih the Status Byte at h e  apcx, defining its bits4.5 and 
6 and ~hcir usc as summaries of a Slandard-dcfined event structure 
which mustbc included,if thcdevice is toclaim conformance with 
Lhe Smdard. The 1362 empIoys thcsc bits as dcfincd in thc 
S tandard. 

Bits 0 ,1 ,2  and 3 and 7 arc made available to the devicc dcsigncr. 
but are no1 used in the 1362. 

IL musr bc rccognizcd by the applicalion programmer that 
whcncvcr Lhc controller rcads the Slatus BYE, it can only rcccivc 
sumrnarics of typcs of evcnts. and further query rncssagcs are 
neccs.sary to dig docpcr into the dck i ld  information relating to thc 
evcnts hcmselvcs. Thus a further bytc is u . d  to expand on the 
summary at b i ~  5 of thc Status Byte. 

Bit 5 (DIO6) IEEE 488.2-dcfincd Slandard Event Summary 
Bit (ESB) 

Surnmarizcs rhc slatcof thc 'Event Status byte', hcld in thc 'Evcnt 
Status register' (ESR), whose bits represent IEEE 488.2-defined 
conditions in the device. The ESB bit is true whcn thc bym in the 
ESR conrains one or rnorc cnablcd bits which arc true; or false 
when all the enabled bits in rhc by tc arc false. Thc bytc, the Event 
Status Register and its cnabling register are defined by the IEEE 
488.1 Smdard; hey arc descrikd later. 

Bit 6 (D107) is the Mastcr Status Summary Messagc (MSS bit), 
and is set rrue if one of h e  bits 0 to 4 or bil 5 is {rue (bits 0 to 3 and 
bit 7 an: always false in the 1362). 

Bit 7 (DlO8) isnot uscd in the 1362starus bylc. Ir isalways faisir. 

Reading the Status Byte Register 
*STB? 
Either the common query: *STB?, or the VXI word serial 'read 
STB' command (Section 3). reads thc binary number in thc Stitus 
BYE rcgiskr. Thc rcsponsc is in thc form of a docimal nurnkr 
which is the sum of h e  binary weighted values in the cnablcd bifs 
of h e  register. In the 1362, he binary-wcighrcd values of bib I ,  
2.3 and 7 are always zero. 

Stalus Byte Reglster 
In this structurc thc Status Byte is hcld in thc 'Status Byte 
Rcgister'; the bils being allocated as follows: 

nils 0 (DIO I) ,  I (D102),2 (DI03)and 3 (DI04) arenol used in the 
1362 stalus byte. They are atways false. 

Bit 4 (DI05) IEEE 488.2-dcfined Message Available Bit 
WAV) 

Thc MAV bir hcIps tosynchronixc information exchangc with the 
conlrollcr. It is [rue when h e  I362 mcssage exchange interfiice is 
ready to accept a rcquest from thc cantrollcr to s m  outputting 
bytes from thc Oulput Qucue; orfalse whcn the Output Queue is 
empty. 

Thccommon command *CLS can clear the Output Queuc,and thc 
MAV bit 4 of thc Stalus Bytc Rcgistcr; providing it is scnt 
imniediatcly following a 'hagram M ~ s a g c  Terminator'. 
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Section 4 - SCPl Language 

Service Request Enable Reglster 
Thc SRE rcgistcr is a means for h e  appIication program to select, 
by cnabling individual Status Bytc summary bits. thosc typcs of 
cvcnts whic h arc to cause the 1362 to originatcan RQS. It conlains 
a uscr-modifibIc imagc of the Slatus Byw, whereby cach [rue bit 
acts to cnablc its corresponding bit in the Status Bytc. 

Bit Selector: *SRE phs hrrf 
Thi: program command: *SRE p h  Nrf pcrforms the selection, 
whcrc Nrf is a decimal nurncric, which when decodcd inlo binary 
produccs h c  rquircd bit-pauern in thc enabling bytc. 

For cxamplc: 
If an RQS is rcquircd only whcn a Standard-dcfincd cvcnt 
occurs and whcn a mcssagc is available in the output queue, 
thcn Nrfshould bc sct to 48. The binary decdc  is 001 1OOOO 
so bi14 or bit 5, when true, will gcncmtcan RQS; butcvcn when 
bit 0 or bit G is rrw, no RQS will rcsult. Thc 1362 always sets 
h c  Stalus Bylc bi~x 1, 2, 3 and 7-false, so hey can ncvcr 
originate an RQS whehcr enabIcd or not. 

Reading the Service Request Enable Register 
Thc common qucry: GRE? reads ~ h c  binary number in thc SRE 
rcgislcr. The rcsponsc is in thc form of a decimal number which 
is thc sum of the binary-wcightcd vdues in the rcgistcr, The 
binary-weighted valucs of bits I .  2.3 and 7 arc always zcro. 

VXIbus Implementation 
An RQS is implcmcnted as a 'rcqucst true' cvcnt on thc VXIbus. 
Rcfcr to Smion 3. 

IEEE 483.2-defined Event Status Register 
Thc 'Event Status Register' holds the Evcnt Satus Bytc, 
consisting of evcnt bi~s. cach of which directs allcntion t~ 
particular infomarion. All bits are 'sticky'; ie. once rrw, cannot 
rcturn to false until thc rcgistcr is clcarcd. This occurs 
aulomalically when it is read by the query: *ESR?. The common 
command *CLS cIcars thc Evcnt Slatus Rcgiskr and asswialcd 
crrorqueues, butnot thcEvcnt Status EnabbRcgiskr. Thc biu arc 
named in mnemonic form as follows: 

loit 0 Operation Complctc (OPC) 
This bit is rrueonly if *OFT hasbcen programmed andalI selectcd 
pending opcrations arc complew. As the 1362 opcratcs in serial 
mode, iuuscfuIncss is limited lorcgistcring thccompIction of Iong 
opcrations, such as sclf-tcst. 

Rit 1 Rquest Control (RQC) 
This bit would be m e  if the dcvicc wcrc ablc to assume thc role of 
controllcr, ond is requesting that conuol bc kmsferred ta it from 
h e  currcnt con!roller. This capability is not avaiiable in thc 1362, 
so bit 1 is always-false. 

Bit 2 Query Error (QYE) 
Q E  true indicates that thecontrollcr is following m inapproprim 
mcmge exchangc protocoI, resuIcing in thc following situations: 

- Zntcrrupred Condition. Whcn rhc I362 has not finished 
outputting i& Retponae Message to aPtograrn Query, and is 
intermptcd by a ncw -warn Message. 

Unlcrmimted Condirbn. When h c  controllcr aWmpls to 
read a Response Mes9a~e from tbc 1362 without having first 
s n t  the complete Query Message (including thc Program 
Xfesssge Terminator) to h e  instrument. 

Deadlocked Currdition. Whcn thc input and output buffers arc 
fiIlcd, wilh thc parscr and thc execution control blocked. 

Bit 3 Dcvicc hpcndent Error ODE) 
DDE is set true whcn an intcrnal operating fault is debxtcd, for 
insmcc during a sclf tcst. Each reportable crror has k e n  given a 
listcd numbcr, which L? appcndcd to an associated queuc as thc 
crror occurs. Thc qucuc is rmd dcstructivcly as  a First In Last Out 
stack, using thc qucry command DDQ? to obtain a codc numbcr. 
Thc DDE bit is not a summary of thc contenrs of thc qucuc, but is 
set or conlirmcd [rue concurrent with each crror as it occurs; and 
oncec1m-d by *ESR? will r~main~false untilanohererror occurs. 
Thc qucry DDQ? can bc uscd to rcad dI thc crrors in thc queuc un t i1  
it rs cmpty, whcn thc codc numbcr zcro will r c t m d .  
The common command *CLS clmrs thc qucue. 
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Bit 4 Excculion Error (EXE) 
An cxcculion crror is gcncrated if thc reccived command cannot 
bc: cxccutcd,owing Lo thc dcvice sulc or thc command paramctcr 
bcing oul of bounds. 

Bit 5 Command Error (CME) 
CME occurs whcn a rcccivcd bus command does nor salisfy the 
IEEE 488.2 gcncric s y n m  or the dcvicc command synbx 
programmed inlo Lhc instrument intcrfacc's parser, and so is not 
~ccagnizcd as a valid command. 

Bit ti Uscr Requesl (URQ) 
Thisbil is sct truc whcn, in blcck mcasuremcnl mode, Lhc numbcr 
of -urcmcnw programmed for the blwk measurcmenl havc 
bccn wmplckd. 

Bit 7 1362 Powcr SuppIy On (POW 
This bil is nor required in thc V X I  subsystrm. 

Standard Event Status Enable Replstw 
The ESE register is a m a n s  for thc applica~ion program Lo sclect. 
from the positions of rhe bits in thc standard-defined Evcnl Stalus 
Bytc, thosc cvents which when true will XL the ESB bil true in thc 
Sratus Bylc. 11 contains a user-modifiable imagc of Lhc smdard 
Evcnr Status Byrc, whereby cach true bit acts 10 cnablc i ls  
corresponding bit in Lhc sbndard Evcnt Sralus 13 ylc. 

Bit Selector: +ESE phs hrrf 
Thc program command: *ESE phs Nrf pcrforms Lhc selection. 
whcrc r V r f  isadccimal numeric. which w h c n d d e d  inlo binary, 
produccs thc rcquircd bil-paucm in thc cnabIing byte. 

For cxmplc: 
If thc ESB bit is rcquired to bc sct true only whcn an cxcculion 
or dcvicc-dcpndcn~ error occurs. Lhcn Nrfshould bc scl to 24. 
Thc binary dccodc is 0001 1000 so bit3 or bir4, when truc, will 
SCL rhc ESB bil true; bul whcn bits 0-2, or 5-7 are rrur, the ESB 
bil will rcmainfa1.w. 

Reading the Standard Event EnabIe Register 
Thc common qucry: +ESE? r a d s  rhc binary numbcr in thc ESE 
rcgislcr. Thc rcsponsc is in thc fomi of a decimal nurnbcr which 
is rhc sum of thc binary-wcigh~ed valucs in  thc rcgistcr. 

SCPI Addltlanal Status Repanlng 
In addition to IEEE 488.2 status rcparling the 1362s implements 
thc Operation and Questionable Slatus rcgistcr wilh associated 
condition, evcnt w d  enabIccommands. Thcexrraslarusd~ls wirh 
current operation of thc insmmcnl and thc quality of any 
mcsurcments taken. 

Thcslnrctureof'thcse tworcgisrcrsaredctailcd in Fig.4.3 overImf- 
The registers arc detailed in lhc s TATus subsysmn on pagc 4-33 
of this handbook. 

SCPl SyMsx and Styles 
Where possible thc syntax and slylcs used in this scclion foIIow 
thosc defmcd by the SCPI consoniurn. Thc commands on the 
following pages arc broken into rhrcc columns; thc KEYWORD, 
thc P J W M E T E R  FORM, and any NOTES. 

Tnc KEYWORD coIumn provides thc namc of thccommand. Thc 
aclual command consists of one or morc kcywords sincc SCPt 
commands arc based on a hierarchical struclurc, also known as rhc 
ucc system. 

Square brackc~s ( [ I  ) arc uscd lo cnclosea keyword lhal isoprional 
whcn progmmming thc command: ha1 is, ~ h c  insmmcnt 1362 will 
proccss thc command lo have thc samc cffccl whcrhcr thc option 
no& is omiltcd by thc propmmcr or nol. 

Lcrw c a c  in tabIcs is uscd lo difkrenlialc bclwccn thc acceprd 
shonfomi (uppcr c3sc) and Lhc long form (uppcr and Iowcr case). 

The PARAMETER FORM column indicates thc numbcr mind 
ordcr of parameter in a command and thcir lcgal valuc. Paramclcr 
typcs arc distinguished by enclosing the lypc in mgIc brackels ( < 
> ). If pammctcr form is cnc toscd by squarc brackets ( [ ] ) thesc 
arc then oplional. Thc venial  bar ( I ) can bc rcad as "or" and is 
u,sed lo scparare dternative parameter opdons. 

Queries 
All commands unlcss othcnvisc noled havc an addition query 
form. ( for cxampIc INPut  : COUPling? ) 

Natlve Language 
Thc 1362s SCPI command capabilities arc an exlension to thc 
cxisting Imguagc now known as 'Native'. Nativc and SCPI an: 
horn rcsidcnt on lhc 1362s. Native was mainraincd to support 
those cxisring cuslomcn: who may wish lo retain Lhcir currcnl 
programs. The 13623 dcfauIts lo SCPI on power on. The 
commands associated with swilching lo Native language can bc 
found on page 4-36. 
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QUEStionable Status - 
VOLTage - 0 
CURRenl - 1 . 

FREQuency - 4 
PHASe - 5 

MODulatkm - 6 

Avmlable to d~signar 

Ava~lablo 10 doslgner - 
Ava~lable lo des~gnor - 12 

INSTmmenl Summary - 13 
Command Warnmg - 14 

NOT USED' - 15 - 
OPERafion Status 

CO R Reding 

Available to designer 
Available lo designer 
Available lo dosigner 

INSTrumenl Summary 
PROGram Runnlng 

NOT USED' 

I Standard Event / 1 s ta tus  ~ y t e  
Status Register 

- 
Available lo designer 1 0  - 

Opcralion CMpleto - 0 Avahble lo designer 1 

Requesl Conlrol - 1 
ErrwEvonl Qunuo or Available lo designer ' 2 .  

Query Ermr - 2 
3 

h w c e  Depndenl Error - 3 
M AV 4 

Execulion Error - 4 
5 

Command Error - 5 
RQS 6 

Usar Rquosl - 6 7 - 
PowerOn - 7 488.2 Status Structure Registers 

The use ol BH ! 5  is nol aitowed since some conlrollon may have dllliully 
reading a 16 bit unsigned inloger. The valuo of this bil shall always bo 0. 

~ i g .  4.3 1362 SCPl Status R~polrfMg Stmcture 
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Section 4 - SCPI Language 
13628 SCPf Language - Commands and Syntax 
The command subsystem are placed in alphabetical order. 

ABORt 

Thc A a O R t  command r a m s  thc D M  to thc IDLE statc. Any mcasurcmcnts lhal arc in progess will be completed before Lhe D;MIUI 
gocs into the IDLE stale. See page 4-38, Fig. 4.4. 

This command docs not affect the settings of thc mggcr systcm and any subsequent I N I T i a t e  will wusc thc D m  to return to Ihe 
wail-for-Lriggcr statc as scIecled by the T R I G g e r  : SOURce command. Refer to the T R I G g e r  subsystm. page 4-38. 

S ynlax 

Relaled Commands 

Qucry Fmnat 

Errors 

*RST Condition 

M O R t  (Event, No qucry) 

I N I T i a t e ,  T R I G g e r  

No Query. 

No crrors associalcd with this command. 

Thcrc is no associated *RST condilion. Howcvcr, after the *RST thc D m  is pul in the IDLE stalc. 

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

Thcrc are no native cquivalcnl commands. 
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This subsystem is used LO calibrak thc rangcs and functions of thc DXlM. This will corrcct bratty sysrcm c m r s  duc to drift or ageing 
c.ffcc15, 

Bcfore any calibration can take place, two sccurily IcveIs must bc sct. Fist ,  thcrc is a switch on thc DXIM irscIf that muslbe ~t to C i L  
ENABLE. Having done this, lhc command CALibrat ion: SECure ON must bc scnr. 

CALibration 
: H I G H ?  [<numeric-vduol patron cxtcnsion) 
: LOW? [<numeric-value>] patron cxtcnsion) 
: SECure <Bmlcan> (Datron cxtcnsion) 
:SLFRequency? (Dntron cxtcnsion) 

Rclatcd Commands There are no dirtrc~ly rclatcd commands, howcvcr commands to contigurc thc DIM~M such as C O N F i g u r e .  
S E N S e  ctc. arc u.wd in conjunction with CALibmtion. 
Sce also Routinc Calibration Proccdurc; scction 8 of this handbmk. 

~ALibrat ion : HIGH? [<numeric-value>] 
C ~ L i b r a t  ion : LOX? [<nurncric-vduo] 

These commands arc uscd lo pcrforrn a caIibralion operation. In the caw: of : H I G H ? ,  Lhis wilI bc at lhc full rangc valuc. In the case 
of : LGW? this will kc at zcro for TX: and Ohms, or at 1% of rangc for AC. Thc DbfM will mcasurc lhe input signal as n rcfcrcncc. 
From this mcasurcmcnt+ correction factors arc: cdculatcd and storcd in rhc non-voIatilc mcrrlory. Thcsc corrcclion factors will thcn 
bc applicd to all subscqucnt readings. 

If thc calibration ol>cration is a succcss then lhc command returns n 0, If the command fails for m y  rcason, Lhcn zt 1 is rclurncd and 
an crror rncssagc is p u ~  in lhe error qucuc. 

Notc that to usc this command thc calibration switch muslbc scL lo CAL. ENABLE and thc cornmind CALibration : STATe ON 
musL havc k e n  sen[. 

The optional paramcur <numeric-valuo gives lhc actunI vaIuc of thc rekrcncc being applicd to lhc input tcrn~inals if this is not the 
nominal vnluc. 

Errors 

*RST 

Kotcs 

Anerror- 110, 'Calibration switch disabled' will b~g~neratdifcilhcrthccdibrationswitch 
is not seL to cnablc and lhc CAL : SECure ON command ha< not bcen reccivcd. 

Errors - 222, Data out of range wiu k gencralcd irthc <numeric-value is out of rangeor Lhe 
measured value is out of rmgc cornparcd to thc <numeric-value 
Irlhc input is not connected. or lhc instrumcrlt is in TX: coupled AC, or TRIG : SOURce I m  is not selcckd, 
thcn lheerror 120 ,  'Calibration operation invalid' wilI be rcportcd. 

If thc calibration TaiIs fbr any othcr rcaan, thcn Lhc messagc 122, 'Calibration operation 
failed ' will be rcpomd. 

Therc is no ,zcsocia~d *RST condition. 

Both CALibration: SECure ON and thc hardwarccaIibmtion switch found on thc fronl pancl have to 
k enablcd M b r c  calibration can ukc pIacc. Four mcasurcmcnts arc raken for cvcry Calibration triggcr. Scc 
Scction 5-3 1 CVAL? command. 
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CALibration : SECure <Boolean> 

This command is used 10 cnablc thecdibrahon rnodc. Bcforc this command can bc acccptcd, the calibration switch on thc DMh.1 must 
be scl lo CAL ENN3LE. Tf~c acccptcd value for <Boolean> is OFF I 0 I 1 I ON. 

Errors 

Query 

Ancrrorwillbcgcncrdtuf ~ ~ C A L  : SEC ON isreccivcdand h c  calibralion switch is nor sct roCALENABLE, 

CALibration:SECure? 
This querics the currcnt sening of h c  secure mode. It rcnrrns either 0 for disabled, or 1 for cnablcd. 

CALibrati0n:SECure OFF. 

This qucry command is used to slorc the currcnl setting of thc ADC conversion linc frequcncy into h e  non-volalilc calibration stores. 
This valuc will thcn becomc thc dcfaull vaIuc at powcr on and *RST. 

The linc frequcncy is sel using thc SENSe : LFRequency command @age 4-32). 

Note tha~ 10 wc this command the calibration switch must be set to CAL ENABLE and the command CALibration : STATe ON 
must havc bccn scnl. 

Errors Anerrorof 1 1 0 ,  Calibration switch disabled1 shdlbcgencratcdifcilhcrthccdibralionswitch 
is not set to cnable and the CAL : SECure ON command has not bccn received. 

This command is a qucry only and will rcturn 0 if thc vduc is succcssfulIy stored, or 1 if lhc opcralion failcd. 

Lasl valuc xt wilh an CAL : SLFR? command. 

Nativc Equivalcn~s CALibration: SECure = CAL oN/OFF 

C~Libration:HIGH <...> = CALH? 
CALibration:LOW <.. .> = CALL? 
C~~ibration:SLFRequency? = S n N ?  
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CONFigure 

Thc CONFigure command subsystem is uscd to conf~urc  thc D m .  It preprtls lhe DMFvl to takc a measuremcnl but docs not c a w  
iI trigger. 

Syntax 

Subsystem: 

Function: 

Pnramelers: 

Source List: 

Rclatd Commands 

No tc 

CONFigure 

FETCh?, INITiate, INPut, MEASure?, READ? ~ O ~ ~ i g u r e ?  

I N P ~ ~  : STATe <Boolean> should be ON bcfore mcasuremenl rakcs placc. 
Sw page 4-24 for furrher infamation on thc I N P U ~  command. 
Thc <source l isp will remain in the samc state aftcr a function c b g c .  

As shown by thc synrax, thc command: 

is acompound command. The <function> selccts which function thc DLMM measures. This may be volmge, 
current or resistmcc. Each funclion has associaled parameters that arc uscd to seIect the rangc and resolution 
of subscqucnt mcasurcments. There is thcn an optiona! <source-ILsu which sclmts which channcl thc 
mcasuremenl is madc on. 

Tn thc cvcnt of an error within thc command. a.. much as possible of thc command up lo the error shall be 
implcmcnted. For cxamplc, if: 

is rcccivcd on a single channel DMM, hcn thc 1 voIt DC 6.5 digit range would be sclcctcd, but the sccond 
channcl selccrion ulould gcncrale m crror. 
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EiLhcr cammarid sciecls thecurrcnt measuring function. Thcdefault is forDCcurrcnt,ACcanbcsclecred with thcadditiomlparamercr. 
AC current with a DC component can bc sclectcd with the command: 

1NPut:COUPling ACIDC. 
Sec: Lhc INPut Subsystem pagc 4-24. 

Thc <cxpccred-value is used to select h e  range of the function, however the DMM has only onc rangc: 1 Amp. 
Thus all values will bc accepted including Lhc commands: 

MAXimum, MINimum, AUTO, AUTO ON, AUTO OFF & DEFault 

The optional iresolution> parameter is used to select thc measurcmcnl rcsolution. There are k e c  modcs - 4.5. 5.5 and 6.5 digils. 
Howcvcr,6.5 digit rcsoIution is not allowed in ACor DCcouplcd AC. The IabIcson thc lcft b low show thc modcs sclectcd by numcric 
values of <resolution>, those on the right show the modes sclecred by <resolution> commands: 
Howcvcr, 6.5 digit rcsolution is not allowcd in AC or DC coupled AC. 

DC Current DC Current 
Numeric Values Used to Select Required Resolutions Resolutions Selected by Command 

Funttlon Range Requlred Dlglm Functlon dsrofullonz a d w e d  
6.5 5.5 4.5 

I 

I I AUTO ON 1 6.5 digit 

P 
Errors 

AC Voltage 
Numeric VaIues Used to Selecl Reauired Resolulions 

Requlred Dlglts 
5.5 4.5 I 

AUTO OFF Resolution as last sel 1 DEFault 1 6.5 digit 

AC Current 
Resolulions Selected bv Command 

Funcllon 

CURRAC 

Current is an option and if Lhc option is not fiucd any CURRent command will gcnerale 
Lhccrror-241, 'Hardware missing'. 

Sce CONFigure? command pagc 4-21. 

C O W  : CURR : DC 1, 1 E-5 WOE ha1 this funcrion is inactivc.) 

<rsrolullon* 

MAXirnurn 

MlNirnum ! 
AUTO ' 

AUTO ON ' 

AUTO OFF ; 

DEFault : 

7 

.elected 

5.5 digit 

4.5 digit 

5.5 digit 

5.5 digit 

Resolution as last set 

5.5 digit 
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C O N F i g u r e  : FRESistance [cexpecled-vaIue>[,<resolulion>]] 
C O N F i g u r e  : RESistance [cexpecled-value>[,cresolulion>]] 

Thcsc rwo cammands are uscd to sclect thc resistance rnwsuring function. R E S i s t a n c e  selects two wire rneasurcments, whilc -- 

FRESis t a n c e  selects four wire rncasurcmentr. 

llc <expected-value> is uscd to select the rangc of thc resistance measurcmcnt. The tablc shows thar cexpecwd-vaIue> affects fhc 

-- -- 

<expected-value, I Range 

100 Ohm 

1 kOhm 

10 kOhm 
100 kOhm 

1 MOhm 

1 0 MOhm 

100 Ohm 

DEFau1 t 

no parameter Autorange 

Select Auto range 

In the table above, D E F a u l t ,  AUTO and no <expectcd_valuo sclects autoranging. In this mode the DMM will select the most 
appropriale range to rncasure the signal on the input. Any other cexpecled-valuo will de-select the autorangc fcalure. The AUTO OFF 
command will lcave the DMM in h Iast active mngc. - 

AVTO OFF Deselect Autarange 
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w 
The optional <resolution> parameter is used to select h e  measurement resolution. Thcrc arc three modes - 4.5,S.S and 6.5 digits. The 
tablc on h e  left below shows h c  modcs selcctcd by numcric valucs of < r e s o l u t i o n > ,  hat on thc right shows thc modcs selected 
by < r e s o l u t i o n >  commands: 

Y 

Y 

Resistance (2- and 4-Wlre) 
Numeric Values Used to Select Required Resolutions 

- Errors 

Q u c v  - *RST 

Functlon 

RESlFRES . 

Range 

toon 

1W 

1 OWL 

look1 

1Mn 

1 OMR 

R e ~ l u t i a n  as last set 

6.5 digit 

Reslstance (2- and QWlre) 
Resolutions Selected by Command 

None 

Funcllon 

RESiFRES 

Scc CONFigure? command pagc 4-21. 

CONF : FRES : 1 E7, 1 E2 (N0k ha1 Lhis f~nction is inaclivc.) 
CONF : RES : l E 7 ,  l E 2  (Note h a t  his function is inaclivc.) 

<reaolutlon, 

MAXimum 

MlNirnurn 

AUTO 

AUTO ON 

edwtmd 

6.5 digit 

4.5 digit 

6.5 digit 

6.5 digit 
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CONFigure : VOLTage [ : DC] [<expected-value>[,<resolulion>l] 
-. 

CONFigure : VOLTage : AC [<expected-value>[,<resolution>]1 

Eirhcr command sclects lhc voltage measuring function. Thedefaulr is DC voltage, AC can k selectcd with theadditional parmcrcr. - 
AC voltage with a DC component can be sclected w ih  Lhe command I N P U ~  : C o u p l i n g  AC I DC. 
Sce m ~ u t  Subsyslcm pagc 4-24. 

Thc <expected-value> is usedtoseiect Lherangcof Lhc voltage mwsurement. The tableshows how <expected-valuo affects rhcrangc - 

<expected-value, ] Range 

DEFau 1 t 

no parameter Autorange 

AVPO ON I Select Autorange 

AUTO OFF I De~elect Autorange 

In thc abovc lablc. DEFau l t ,  AUTO and no <expected-value> wlccts autoranging. In this mode Lhe DMM will select thc moa 
approprialcrangc Lo measure rhe signal on Lhe input, Any other <expected-value> will de-select the autordnge fcaturc. Thc AUTO OFF 
command wiII leavc the DMM in h e  last active range. - 
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The op~ionaI <resolution> parameter is used to select thc measurement resolution. The= an: thee m d e s  - 4.5,5.5 and 6.5 digit. - However, 6.5 digit resolution is not allowed in AC or DC coupled AC. The tables on the lefibelow show the m d c s  selected by numeric 
values of <resolution>, those on the right show the m d e s  selected by <resolution> commands: 

DC Voltage 
Numeric Values Used to Select Required RmIutions 

DC Voltage 
Resolutions Selected by Command 

Range 

1 WrnV 

1 v 

1 ov 

1 00v 

300v 

Required Dlgltr 
6.5 5.5 4.5 

Functlon 

MAXirnurn 

MlNirnurn 

AUTO 

AUTO ON 

AUTO OFF 

DEFault 

6.5 digit 

4.5 digit 

6.5 digit 

6.5 digit 

Resolutiatl as last se! 

6.5 digit 

AC Voltage AC Voltage 
lumeric VI 

Funcllon 

VOLT.AC 

ues Us 

Range 

1 WmV 

t V 

1 OV 

l00V 

300v 

- 

Resolutions SeIected by Command I to Select Required Resolutions 
i 

Funcllon 

VOLTAC 

<rrrolullonr 

MAXirnurn 

MlNimum 

AUTO 

AUTO ON 

AUTO OFF 

DEFault 

5.5 digit 

4.5 digit 

5.5 digit 

5.5 digit 

Resolution as last set 

5.5 digit 

Requlred Dlgltr 
5.5 4.5 

<1 E3> <1 E-2r 
{ f  W.000rnV) (1W.OOmV) 

<t E-5r <1 E-4r 
( 1  .00000V) (1.00000V) 

c lE-4r < t E-3r 
( 1  o.oooov) ( r  o.ooov) 

Errors Ancrrorof- 2 4 1 ,  'Data questionable ' willbegenera~difgreaterthan6.5digirrcsolulionis~lecled. 
(or >5.5 for AC). 

See CONFigure? command pagc 4-21. 

CONF :VOLT : Dc 300,lE-3. This function is active. 

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com

ManualsPlus.com

https://www.manualsplus.com/


- 

Section 4 - SCPl Language 

AII thc above commands (VOLT, CURR, RES and FRES) may have an additional panmeter specifying which of he input channels to 
measurc. If the DMM has option 40 (Ralio) fitted then this parametcr may be used to select the diffcrcnt inputs. 

In thc above l i s l ' 1 '  sclccts thc main channeI and is thc dcfault, '2' selects the additional ratio channel. The parameters (@ 1 , 2 )  and 
(@ 1 : 2) will cause both channels to bc mmsured sequentially whcn a u-igger occurs. Note bccause of uscr configuration then is no 
guaranlw of timing bclwccn thc two measurcments. 

Errors 

*RST 

Nou: that when a mcasurcmenl is takcn in the (G 1 , 2 )  or (La 1 : 2) mode, thcn the RATIO be~wcen the two 
channels is rc~urncd. It is not possibIe to acccss the partial mwurcments. Channcls are not changed by a 
function change. 

An excculion error of - 24 1, Hardware m i s s i n g  ' is generated if @2 is seIcctcd when the option is 
not filted. 

The reset condition is channel 1, (sce I N P U ~  command). 

Native Equivalents X V ,  X I ,  ACV, ACI, 

Note Mcasuemenl inputs are isolated from the front connector on powcr up. INPut : S T ~ ~ e c B m l c a n >  should 
bc ON bcforc valid mmurement a n  Lake placc. 

See page 4-24 for further information on thc I N P U ~  command. 
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CONFigure? 

This qucrics fhc current configuration of h e  DMM. Nolc fhat ir  relurns the present seuing of fhc DMM - not what was last set wiih 
a CONF command. 

Synhx CONFigure? (Qucry Only) 

Rclaled Commands CONFigure, MEASure? , SENSe 
CONFigurc? This singlc command is used to qucry the currcnt scltings of the DMM. It returns 8 string in thc fonn of: 

Thc possibh combinations of thc suing arc : 

If AUTO, DEF, MIN or YAX was seIected for cange> or <resolution> then the CONF? string will conrain fhe 
currenl sclting that fhe DMM has sclcctcd. 

Now thaL in thc abovc thc ucsolution> dcpends on fhc rangc currently selected. Thus if thc cumnt activc 
sclation is 10 volt ,5.5 digits, thcn h e  rctumecl string would be : 

V0LT:DC 1 E 1 , l E - 4 ,  ( e l )  

In the case of h e  300V range, then fhe resolution is r e m d  as 1E-1 ,  1E-2  or 1E-3 .  

<function> 

CURR 
CURR:AC 

i 

RES 
FRES 

VOLT 
VOLT : AC 

+RST Query only, no associated +RST condition. 

<range> 

1 

1E2 
1 ~ 3  
1 ~ 4  
1E5 
1E6 
1E7 

1E-1 
1EO : 

1El  
1 ~ 2  
3E2 

<resolution> 

1E-6 
1E-5 
1E-4 

crange>/1~-6  
c r a n g e > / l ~ - 5  
<range>/lE-4 

<range>/lE-6 
crange>/ lE-5 
c r a n g e > / l ~ - 4  

&ource_llst~ 

(el 1 
[@2] 
( @ 1 , 2 )  

( e l  
(@2)  
( e l ,  2 )  

(!I) 
(@2)  
( e l ,  2 )  
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Section 4 - SCPl Language 

FETCh? 

This qucry command rcrieves thc lasl sct of mcasurcmcnts takcn and phccs thcm in thc oulput queue. The rcturned dala will bc cithcr 
a single reading if 'block' mode is not sclccted, or the sevcral readings if 'block' modc is sclcctcd. 

~ c 1 a d d  Cownnds C O N F i g u r e ,  I N I T i a t e ,  READ? 
b . 1  

Qualifiers Note that thc SCPI definition allows <function> and <parameter, qualficrs, but as the D M  only stores thc 
readings for thc cwcnt sclting, thcsc commands arc nor implcmcntcd. 

Errors 

Thc rcrurned data is formatted in the following chmctcr positions: 

Wherc 
s = the sign +or - 
n = ASCII digit 0 to9 
x = cither an n or a dccirnal point 
E = ASCII character identifying the cxponcnt 
t = a terminator or scparator- cithcr ; or , or <If> (linefced character) 

Thc measurcmcnt ovcrload condition is rcpofied as  2 0 0 , 0  0 O E t 3 3 t  

MullipIc readings arc rc:urned with each value separated by a comma and the last reading terminated with 
the Iincfocd character. 

If no mwsurcment has  bocn takcn or the insmment has hccn rcconfi w e d ,  then no result is rcturned and thc 
crror - 230, ' D a t a  co r rup t  o r  s t a l e '  is st0Wd in thec~orqucue. This will be as a rcsult of *RST,  
a CONF, S E N S e  ctc command or aflcr an I N T T  command has b x n  sent 

+ R S T  Condition As this is a qucry command then thcrc is no asocia~cd *RST condition. Howevcr notc that * R S T  puts thc 
DMM into thc idle smte and thus a F E T C h ?  command would c a w  an crror if no I N I T  had bccn received. 

Nntivc Equivalcnrs RaG? BRCL? 
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Section 4 - SCPl L a n g 3 e  - 

I N I T i a t e  

This command removes thc DMM from thc idlc srate and into the wait for viggcr sratc. Whcn thc uigger occurs thc subscqucnl readings 
arc storcd wi~hin the D m .  Thcsc can thcn bc accessed by thc FETCh?  command. Any readings already in mcmory will be 
ovcrwril~cn. 

Synrax I N I T i a t e  [ : I K Y e d i a t e ]  (Evcnt, NO query) 

Rclald Commands ABORt , C O N F i g u r e ,  FETCh? ,  READ?, T R I G g e r  

I N I T i a t e  [ : I W Y e d i a t e ]  

This put$ thc DMM into Lhc wait for trigger s h e .  Thc DMM will Lhcn wait for Lhe appropriau: trigger to occur bcfore taking a 
mcasurcmcnl. If thc triggcr statc is sct to T R I G  : SOUR IMM thcn Lhc DMM will lakc a rcading immedialcly. without wailing for 
any other cvcnt. 

Any othcruiggcrsrate sct by thc T R I G  : SOUR command will causcthc DMM to wait untilthat cvent occurred bcforc laking arcading. 

Thc A B O R ~  command can bc uscd to remove thc DMM from the wait for uiggcr statc. 

Once thc pending Iriggcr condi~ions havc bccn mct, and aU thc readings havc bccn laken, thcn the DMM wiII return to the idle sra~c 
and another I N I T  command is rcquircd before f h c r  triggers arc executed. Thc FETCh?  command can be uscd to access rhcsc 
readings. 

The READ? command cxecutcs an I N I T i a t e  command implicitly and lhc M E A S u r e ?  command executes a READ? command 
irnplicirly. Thus boLh commands will put Ihc D h m  into thc wait for Iriggcr shte. Notc that if T R I G g e r  : SOURce  IWediate 
is in operation Lhcn thcsc LWO commands will irnplicilly causc a trigger. Oncc thc mggcr has mcurcd. Lhcn thc mcasurcmcnt will be 
placcd in thc ourput qucuc. Notc hat  for cxternal mggers, it will not bc possiblc to communicate with thc D m  until ~ h c  triggcr has 
occured. Sec Appendix A LO rhis section for furlhcr dctails. 

Qucry Format INIT is an cvcnt and cannot bc qucrid. 

Errors An crror of - 213, ~ n i t  ignored will bc gcneralcd if thc DMM is not in thc idb stalc whcn this 
command is received. 

*RST Condition Thcrc is no associaled *RST condition, but note thal the *RST places thc D m  in thc idlc slate. 

Nativc Equivalents No direct cquivalcnl but is rclated to X?, *TRG 
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Section 4 - SCPl Language - 

INPut 
-* 

Conlrols Lhc conncclion of Lhc input terminals m thc signal to be mcasurcd. The command is aIso uscd to configure Lhe rcmow guard 
and the sntc of Lhc input TrIler. 

.- 

Syntax: 
Subsytcm INPut 

Al~cma~ivcs/Paramct~~ : COUP ling AC 1 DC 
: FILTer 

[ : LPASs I 
[ : STATe] cBooImn> 

: GUARd LOU 1 FLOat 
[ : STATe] <Boolean> 
:ZERO? (Da~on exlension) 

Rclaid commands CONFigure, MEASure?, SENSe 

This command is u s d  to cause the DMM m mcasurc Lhc DC cornponcnl of an AC voltage signal. It  is valid only whcn in AC vollagc 
meuurcmcnt, thus a CONF or SENSe commmd musr havc drcady selected Lhc AC function. 

If h e  command is rcccivcd with thc AC pararncter, Lhen the DhfM will only measure the AC component. Howevcr sending Lhc DC 
parnmclcr will cnablc the DMM lo mcaurc thc DC and thc AC cornponentq of the signal. 

Errors If the DhW is not in AC, then thecrror - 221, 'Settings conflict ' is gcncratcd. 

INPut:COUPling? 
This wil! rcrurn cithcr Lhc suing "AC~' or f f ~ C w  . If the DMM is in the Ohms function, Lhcn Lhis qucry will 
rctum "DC". 

*RST INPut :Coupling AC - but inaclive (Set: CONE :VOLT AC) 

ZNPut : FILTer [ : LPASs ] [ : STATel <Boolean> 

This sub-systcrn configures Lhc statc of lhc input filtcr of the DMM. As the D M  has effectively only a Iow pass fib, Lhe other SCPI 
dcfind paramcms arc not implemenld. 

Notc Lhal both : LPASs and : STATe areoplional. If Lhe value of <Boolean> is 0 or OFF, Lhcn the fillcr is desclcctd. If <Boolean> 
is 1 or ON thcn Lhc f i lm is selwtcd. 

Errors No asswiatcd crrors. 

INPut:FILTer[:LPASs] [:STATe]? 
This will mum thc swing ' 0 if the filtcr is inaclivc or I1 if the filtcr is aclive. 

*RST INPut : FILTer : LPASs : STATe 0 o w - p a s s  Inpur Filtcr in OFF state) 
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Section 4 - SCPl Languaoe 
d 

This cornrnand scts the conncclion of b c  inlcmal guard shieId : 

h Optlon Guard Connection 

Internally mnnected to signal common - 
m t  connected to front panel guard terminal 

No assxialcd crrors 

INPut:GUARd? 
This qucrics the sctting of'thc guard shield. WiiI return cither ''LOW1' for inremally conncctcd, or "FLOW for 
connecled lo guard lcrminal. 

This command controls whclhcr thc inpur tcrminds are connected to the measurcmcnt signal. If <Bookan> is 0 or OFF rhcn thc DMM 
is isola~cd from thc cxtcmal signal source. If <Bmlcan> is 1 or ow. thcn thc DMM input is connecrcd Lo b c  cxlcmal signal source. 

Errors No dircclly assochrcd crrors; hawcvcr, it is not possiblc lo mkc mcasurcmenls if  L ~ C  inpul is not conncctcd 
to the signal. Thus a command such as MEAS? and INIT : I bcY can gcncratc crrors as a rcsuIt ol'rhc wring 
of I N P ~ ~  : [ STATe 1 

INPutf:STATe]? 
Rcturns cithcr I 0 ' if'the input is disconnected or '1 I if thc input is connected. 

INPut: [STATe] 0 
Notc that this isdiffcrcnt to that mandarcd by SCPI, bul it is Datron's policy lo disconnect alI insmmcnrs horn 
thc signaI lincs. This isolation will improve safety and prcvcnt inlcrnal damagc duc lo inadvcrrcnlly largc 
inputs at power-on. 

This command wiIl causc ~c DMM to mcasurc rhc c m n l  input valuc and sublr;tct b i s  from all subscqucnr readings for rhc sc~ti~ig 
(LC. function and nngc ctc.) 

Errors An cxccution crror is gcncratcd if thc mcasurcd valuc is outside thc range of thc input 7ero cormtion nngc. 
Thc crrar 100, ' Input not connected' is rcponcd il' this command is rcccived and thc inpur is 
disconneclcd 

INPut:ZERO? 
This command rclums 1 for a fail, 0 far a succcssf'ul input zcro. 

All input zcro carrcc~ions arc unaffcctcd by *RST. 

N:~livc Equivalcn~s I X p u  t : COUpling AC 1 DC = ACV ACCP DCCP 
I N P U ~  : FILter = FlLTOFILTl in DCV ctc. 
1NPut:ISTATeJ = INPUT OFF. CH-A CW. 

1NPut:ZERO = ZERO? 

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com

ManualsPlus.com

https://www.manualsplus.com/


Section 4 - SCPl Language - 

MEASure? 

This command configurcs h c  DMM, fakcs a mcasurcmcnt and hcn outpu~s Lhe reading 10 Lhc output qucuc. This is cquivalcnl to 
scnding a CONF command followcd by a READ? command. 

Syntax 

Subsystem 

Function: 

Paramelers: 

Source Lbl: 

Rela~cd Commands 

No~c 

Errors 

MEASure cfun~t Ion~?cparameters~[ ,csour~~l I~t~]  

MEASure 

: CURRent 
[:DC]? <paramelcrs>[,<.wurcc-1isu] 
: AC? <paramctcrs>[,<sourcc_list>l 

:FRESistance? < p a r m c r c m [ , < s o ~ ~ c e ~ 1 i s ~ ]  
:RESis tance?  <paramctcrs>[,<.~owcc-lis~] 
: VOLTage 

[ : X I  ? <parmcters> [,<source-list>] 
: AC? <paramctcrs> [,<source-l kt>] 

READ?, INPut , CONF i g u r e  

1NPut : STATe < B r n h n >  should be ON beforc mcrswcmcnt Lakes plaCC. Scc pagc 4-24 for furthcr 
information on h c  I N P U ~  command. 

As thc MEASure? and CONFigure commands havc h c  samc Structure - pbSe  rcfcr to this for a full  
dcscriplionof CURRent, RESistance clc. For h e  formatof thcdatarctumcd see the FETCh? command. 

For thc opcra~ion of MEAS? with thc various triggcr modes see Appendix A to this socrion. 

ThcKEASurecommand dso allows for a<prcscnlalion layer>. This has notbeen irnplcmcntedon the 1362. 

If thc input is not conncctcd, then error 1 0  0,  ' I n p u t  n o t  c o n n e c t e d  ' is rcportcd. 

If rhc D m  is in T R I G g e r  : SOURce BUS, hcn h c  crror - 2 1 4 ,  T r i g g e r  d e a d l o c k  is rewrlcd. 
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OUTPut 

This command is used to selccl the rcsponse mode of the DMM to a Tl'L rigger. 

OUTPut:TTLTrg<n>:PROTocol SYNChronoualASYNchronous 
Wherc n = 0 lhrough 7, rcfcmng lo the eight backplane lincs. 

Relaled Commands TRIGger : SOURce : TTLTrg 

Thiscommand is uscd to sdcct thc mgger protocol for the backplaneTTL lines. The SYNChronous mcde configures theeighr 'ITL 
lincs as individual Vigger inputs. That is, a measurement can be triggered from any one of the lines if the line is selccted and 
INITiated. 

In the ASYNchronous mode, the eight lines are treated as four input/outputpairs - 0/1,2/3,4/5.6/7. 

In this configuration thc trigger is received on the lower numb3 (i.c. TTLT 0 / 2 / 4 / 6) and the measurement complete signal is oulput 
on thc higher numbcr (i.c. TTLTl/ 3/  5 / 7). 

The ASYN command will select the pair of the currenlly active TILT line. 
E.g. if T T L T ~  is selected ASYN would select pair 4/5. 

Refer to VXI Specifications revision 1.3 for furlher information on lriggeiing protocols. 

Query Format OUTPut:TTLTrq<n>:PROTocol? 
This qucry will rclum SYNC or ' A S m  ' dcpcnding on which is currently sclectcd. 

Errors No associated errors with this command. 

+RST Condition SYNChronous mode all TI'LTrg lines deselected. 

Native Equivalents None. 
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Section 4 - SCPl L a n g w  . -- 

READ ? 

This command pIaccs the Dml in a 'wait for kiggcr' stare and thcn returns thc measurcmcnt afrer thc bgger. In cff'kct his  cxeculcs 
an I N I T i a t e  and FETCh?  command 

Synlax 

Rclatcd Commands 

Query 

Errors 

Nativc Equivalents 

READ ? (@cry only) 

C O N F i g u r e ,  FETCh? I N I T i a t e  

Soc rhc F E T C ~ ?  command for a description of the data formar returned. 

An cxccution error - 10  0 ,  ' I n p u t  not connected will k gcnemted if rhz D m  input has not been 
scIectcd with the I N P U ~  command. 

If L h c D m  is in T R I G g e r :  SOURce BUS,Lhcn Lhccrror - 214,  ' T r i g g e r  d e a d l o c k '  is rcportcd. 

For thc operation of READ? with Lhe various kigger modcs see Appendix A. 

Qucry command, no associated *RST stare. 

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

X ? 
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Section 4 - SCPl Language 

[SENSe: ] 

This command is uscd lo configure the DMM to a morc dckilcd levcl that the CONPigure command. 
Nole hl : SENSe is a roo1 levcI command and can be omiucd. Thus only thc VOLTage, FILTe r elc. pan of thc command need 
be sen[. This command also sclecls the linc frcqucncy thal the measurements arc raken over. 

Syntax 

Function 

[ : SENSe] 

: CURRen t 

[ :DC] 
: RANGe 

: AUTO 
:RESolution 

: AC 
: RANGe 

: AUTO 
:RESolution 

:FRESistance 
: RANGe 

:AUTO 
:RESolution 

: RESistance 
: RANGe 

: AUTO 
:RESoLution 

:VOLTage 

[ :DC] 
: RANGe 

: AUTO 
:RESolution 

: AC 
: RANGe 

: AUTO 
:RESolution 

: PILTer 
: LPASs] 

[ : STATel 

:LFRequency 

<Boolean> 

<numeric-vaIue> (Dauon Extension) 

As thc six <function> dcfining sub-systcrns (see thc list bclow) all havc similar sub-levels. they wiIl all bc described togcthcr: 
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[:SENSe]:<£unction>:RANGe <numeric-value> 
[ : SEXSeI : <£unction>: RANGe: AUTO <BwIcan> 

Thcsc commands scIccl h c  rangc of thc specified func~on. Thc rangc sclccted for any valuc of <cxpcclcd-value can be found in h c  - 
tables in thc CONFigure command undcr thc rcIcvant <function>. 

Nole thal lhesc commands do not acccpt thc special operators MAXimum, MINimum and DEFault. 

Thc : AUTO parmctcrsclccw theaumrange modc. In thisselting, theDMM will sclcct thc moslappropriatcrangc to measure thcsignd. -- 
ScIccting a valid RANGe will desclecr autorangc. 

Errors 

*RST 

[ SENSe : 1 <function> : RANGe? [~w~irnum ( ~ ~ N i m u m ]  
[ SENSe : ] <function> : RANGe :AUTO? 

The qucry vcrsions of thcsc commands return the currcnlly sclccted range. Thc mblc helow gives the returned .- 
string dcpcnding on thc <function>: 

If the qualifier MINimum or MAXimum is prcscnt thcn the following is ~lurned: 

Thcqucry forlhc AUTO parameter will relurncithcr'0'ifautonngc is dcscleckd,or'l'ifaurorangc issclccrcd. 

Scc Lhc CONFigure command (page4-14) for the crrors associated with selecting combinations that are not 
available. 

[SENSe:]CURRent:DC:RAh'Ge 1 - inaclivc 
I SENSe : I RESistance : RANGe 1E7 - inactive 
[ SENSe : ] FRESistance : RANGe 1E7 - inactivc 
[ SENSe: I VOLTage : DC : RANGe 300 - active 
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Section 4 - SCPl Language - 

As with the RESolut ion subcommand in the CQNFigure command, this sclccts the resolution of thc mcasuremcnts. Pleasc rcfcr 
ro the seltings as dcfined under the CQNFigure command @age 4-14). 

Errors Sec the CONFigure command for the crrors associated with sclccting combinations that arc not available. 

Quc r~  [SENS~: ]<function> : RESolution? [ ~ ~ N i m u m  1  ximu mum] 
Thc qucry form will return onc of thc iolIowing --*rings as appropriate: 

RES I FRES 

<range> 1 1E-6 
VOLT I VOLT : AC <range> 1 1 ~ - 5  

<range> / 1 ~ - 4  

If thc q u d i h  MINimum Or MAXirnum is prcscnl then thc following will be 
returned for each of the abovc functions: 

[SENSe:]CURRent:DC:RESolution 1E-6 -inacLivc 
[SENSe : 1 RESistance: RESolution 1El - ~ B C ~ ~ V C  

[ SENSe: ] FRESislrance : RESolution 1E1 - iI'Iactiv~ 
[SENSe: ] VOLTage :DC:RESolution I€-3 - aclivc 

C 

[SENSe: ] FILTer [ : LPASs] [ : STATe] <Bodcan> 

- This sub-systcm configures the srate of thc input filtcr of the DMM. As the DlMM cffecuvely only hasa low pass filter, thc other SCPI 
dcfined p~i~amclcrs are not implcmcntcd. 

NOLC [ha[ bath : LPASS and : STATe moptiond.  For a <Boolean> valucof 0 o r Q ~ F , t h e  filter isdesclectcd. Fora <Boolcan>vaIuc - of 1 or ON thc filler is sclcctcd. 

Errors No associakd errors 

- Q u q  [SENS~: ] <function>:~XLTer [ : LPASs : I [STATe] ? 
This will rctum thc swing '0' or '1' corrcspnding to f i b  inacrivc or l i lw  aclivc. 

- *RST [ SENSe : ]<function> : FILTer : LPASs : STATe: OFF 
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[ : S ENSe  1 L F R e q u e n c  y  numeric-valuo 

If the parameter is less han zero an execution error will be generated. 

This command is a Datron extension to the SCPI-confirmed [ : S E N S e ]  subsystcm. It is used to sel the line frequency at which the 
ADC converts. The mble below shows the accepted numeric values (nv) and the resulting Line frequency selection. M y  olher 
<numeric-vduo will generate an error. The unirs arc Hem. 

[ S E N S e  : 1 L F R e q u e n c y ?  
The query form of the command returns the current setting of thc line frequency. and the currenl sening in 
the cahbration stores, These will be either 50, 60 or 400 and the two values will be comma separated c.g. 

50,60 <If> 

dmnerlc-vatus* 

(nv) 

0 < nv 5 55 

55 c nv 5 100 

100 c nv 
~ ~ ~ i m u m  

MAXlmum 

DEFault 

This would indicate that the lcmpory line froqucncy is 50 Hz, but the default power on selling is 60 Hz. 

Llne Frequency 
selected 

50 Hz 

60 Hz 

400 Hz 

50 Hz 

400 HZ 

60 HZ 
i 

Norc that thc panmeters MAX, MIN etc arc not qplicablc in this command. 

*RST Thc line frequency remains unchanged as it is stored in the non-vohtile store. 

Native Equivalents DCV. X I ,  ACV, ACI, OHMS, FILT, LINE 
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Section 4 - SCPi Language - 

S T A T u s  

This command conlrols the SCPI dcfincd slams reporting struc~urcs. The commands that arc lisrcd in this section me thc mandatory 
commands that must be irnplernenkd by any SCPX instrument. 

The status rcponing is additional to that defincd by thc EEE488.2 spec5cation. The extra smus d d s  with the currenl operation of 
[he insmment and quality of any measurcrnenw takcn. 

For a diagram of thc SULUS rcgistcr systcm please refcr to the SCPX spccificalion, s d o n  9.2, Figurc 9.1. 

Syntax STATus 
: O P E R a t i o n  

[ : E V E N t ] ?  
: C O N D i t i o n ?  
: E N A B l e  
: E N A B l e ?  

: Q U E S t i o n a b l e  
[ : E V E N t ] ?  
: C O N D i t i o n ?  
: E N A B l e  
: E N A B l e ?  

: P R E S e t  

(Query Only) 
(Query Only) 

<NRf> 
(Query Only) 
(Evcnt, No Query) 

Relaled Commands No dirccli y-rdatcd SCPI commands. 

STATus : O P E R a t i o n  [ : E V E N t ]  ? 

This yucry command will return thc lalchcd settings from rhc operational status rcgistcr. Thc valuc that is rctumcd is a binary weightcd 
numbcr. Thus convening Lhis nunlbcr into a binary valuc will indicatc which bits arc scl truc. 

The list bclow shows which bits of ~ h c  operational rcgistcr arc uscd: 

Elit Descrlptlon 
0 DMM is performing a calibration 
2 DMM is currently range changing 

4 DMM is currently measuring 
5 DMM in wait for trigger state 

Now that no othcr bils arc used by thc DMLM and are rctumcd as having thc valuc zcro. 

Notc thal this command clcars any biw that arc currently scl. Also scnding b c  *CLS command will clcar any set bits. 

Errors Thcrc mc no associa~cd errors with this command. 

As rhis is aquery commandthen thcrc is noasswiatcd *RST condition. Howevcr,SCPX dcfincs lha~thc *RST 
will not cffwt thc SCPI Even1 registers. The operaliond rcgislcr is clcarcd wilh a +CLR . OPER: EVENt? 
command or a pwcr  on. 
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Thisquery command returns thecurrcntbinary-weightedcontcntsof theoperational satus rcgisrer. It is similar to the : EVENt? query, 
exccpl the condition regisrer is non-la~ched or buffercd and as such r c m s  what is currenlly happening wihin the D m .  -- 
Note that this command docs nor clcarany of thc sct bits in thc register. Also notc thal tnxause the D M  goes 'busy' during range changc 
and calibration, thesc bits: will nevcr bc rcad m e  by his  command. 

- 
Errors Thcrc arc no associatd errors with h is  command. 

As lhis is a query command then there is nomociakd +RST condition. Howcvcr, SCPI defmes that the *RST - 
will notcffectthc SCPIBventrcgistcrs. Thconly way coclearthcoperalionalregistcr is witha *CLRcommand 
or a powcr on. 

-- 

This command is used to cmblc thc summary and rcpodng of o p c r i t i o ~  status bits in lhc of < N R b  is converted into a weightcd 
binary numbcr and uscd as: thc mask for lhc operational cnablc status rcgistcr. If any of lhc cnablcd bits in thc opcrationd status 
rcgisler arc truc, or subsequently go true, then bil7 of the Status Bytc will bc sct truc. - 
Note thar dm D m  only uses bils 0,2 4 and 5 of thc opcrauonal status rcgisrcr. 

Errors Anerrorof-222, 'Data out of rangeq wiHbcrcptled if thccnablevalue isgrcaterthar 65535. -. 

STATus:OPERation:ENABle? 
This rclums an <h'Rfl> that is Lhc binary wc ighd  rcprcsenmtion of cnablc bits ha t  arc set -. 

SCPI dcfines that thc *RST will not cffect lhc SCPI Enable rcgistcrs. Thc only way to clear the operational 
rcgislcr is with a *CLR command or at p w c r  on. - 

This command will r c m  thc latched sctungs from the qucstionablc status register, reporting information about the quality of the 
measurcmcnt. Thc value L ~ L  is rctumcd is a binary-wcightcd decimal numbcr. Converting this numbcr into a binary valuc will indicate -. 

which bits arc set truc. 

Thc tablc bclow shows which bib of the qucstionablc status rcgistcr are used. and the mcaning of the rcspome: 
- 

Bit Description 

0 Voltage Overrange 
1 Current Overrange 
8 Invalid Calibration 
9 Resistance Overrange 

Note hat  no other bits arc used by thc D m  and lhcse arc rctumed as having thc vdue zero. This conlmand clears any bits that arc 
- - 

currcnlly sct. Also sending thc *CLS command will clear any sct bits. 

Errors 

*RST 

Thcrc arc no associatd crrors wilh his  command. - 
As this isaqucrycommand thcn thcrc is noa.ssociatcd*RST condition. Howcvcr. SCPIdcfmcs thar the +RST 
will not cffect lhc SCPI Evcni registers. Thc only way lo clear thc qucstionablc rcgistcr is with a *CLR, 
STATUS : QUES t ionable [ : EVENt 1 ? command or a[ powcr on. - 
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Section 4 - SCPl L a n g a e  

This qucry command returns the currcntbinary wcightedcontcnts of thc qucstionablcs~alus rcgister. It is similar to thc : EVENt ? query, 
cxccpr thc condition rcgistcr is non-latched or buffcrcd and as such r c m s  what is currently happening within the DMM. 

Note   hat this command does not clear any of thc set bits in thc rcgistcr. 

Errors Thcre arc no a-sociatcd crrors 

As this is a query command. thcrc is no associalcd +RST condition. Howcvcr. SCPI defines that Lhe +RST 
will not cffcct the SCPI Evcnt registers. The only way to ctear thc questionablc rcgister is wilh a +CLR 
command or at p v c r  on. 

This command is used to cnablc the summary and reparling of questionablc status bits summarized by bit 3 of thc IEEE 488.2 Status 
By LC. Thc value of c i i R b  is convcrtcd into a weightcd binary number and used a- the mask for thc operational cnablc stalus rcgistcr. 
If any of thc cnablcd bits in thc operational status rcgister are truc. or subsequenlly go true, hen bit 3 of the Status Bytc will be sct. 

Now h i t  thc DM34 only uscs bits and 0. 1,8 and 9 of the questionable status rcgistcr. 

Errors 

Qucry 

An error of - 222,  Data out of range' will be repartcd if lhe enable value is gcatcr that 655 35, 

STATus:QUEStionable:ENABle? 
This r c m s  an <NRf1> that is the binary wcighted representation of cnabIe bils L~AL  are sel. 

SCPI defines that Lhc *RST wiU not effect thc SCPI Enablc registers, The only way to clear the questionablc 
rcgistcr is with a *CLR command or at powcr on. 

This command scts the SCPIdcficd Event and Enable registers into a known statc. Scc SCPI specification, Scction II,I8.7 fordchils. 
Thc STATUS : PRESe t condition is dl bits set to zcro (disabled) Positive Transition me .  

Errors 

*RST 

No associaled crrors with this command. 

No associaled +RST condition. 
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Thc SYSTcm command is uscd w query h e  currcnt contents of h c  error queue. It cm also bc used w switch thc DMM into a diffcrcnt 
command Ianguagc intcrpre~cr, and it also rcpom h e  vcrsion of SCPI that h c  instrument conforms to. 

SYSTcm 
: ERRO r? (Qucty only) 
: LANGuage N A T i v e  (Da~ron Extension) 
: VERSion? (Query only) 

Rclalcd Commands None. 

This qucry command returns h c  crror currently al h e  top of thc c m r  queue. The format of the rcsponse is : 

<NRfl >.'<description>' 

cNRfIr rcprcscnls the crror numbcr and cdmription> is a short ASCII description of thc crror. 

If  hcrc arc no crrors currcntly in h c  qucuc then the DM34 will rctum 0, 'NO e r r o r  ' . If' h c  qucue overflows hcn thc 1 s t  crror 
rr~cssagcaddcd to thc queuc will be replaccd with thc message - 350,  'Queue  o v e r f l o w  ' . The queue can store 10 errors beforc 
thc ovcrflow occurs. 

Thc crror quc.ue is a First In, First Out systcm, thus thc oldcst error is rcprted fust. 

Sce h c  mtion cntitlcd Error Codes' for a full List of thc D m  errors. All error numbers will be in h e  rmge: -32768 w +32767. 

Errors Thcrc arc no crrors associated wih this command. 

SYSTern : LANGuage N A T i v e  

This command causes the DblM to switch to the native command parscr. This wiIl dlow h e  control of the DMM with an IEEE488.2 
compa~ibIc Ianguagc. Rcfcr to Lhc I362 VXlbus Card DMM Users Handbook for lmguagc use. Oncc in native mode, control canbe 
rcrurncd to the SCPI parscr by thc native comnland 'SCPI'. 

Errors 

Qucry 

*RST 

Therc arc no crrors associaled with his command. 

Thcrc arc no aswiatcd crrors. 

A *RST will not changethe currcnlparscrmode. husonce thiscommand has been issucd, theonly way back 
is by using h c  nativc command 'SCPI'. 

This qucry command will rcport the vcrsion of SCPI ha1 h e  instrument conforms to. Thc rcturned cNRf2> is: 

1991 .0  

Errors 

*RST 

Thcrc arc no asswiatul errors. 

No asmiawl RST 
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TEST 

This command performs an insuumenr selftcst. It may bc cithcr one spxific lest or a complete run of all tests. 

Synlax TEST 
[ : A L L ] ?  (Query only) 
TYPE? <numeric-vduo (Query only) 

Rclalcd Commands *TST? 

This qucry command performs he complete selftcst and then rcrurns a number to indicate the result of the test. This will be eilhcr '0' 
if all tcsts pass or the spccific test number of the tesl that faiIed. These will bc the numbers already defined for thc 1362 native scIftcst. 
During the selltcst, once a test fails the DMM docs not proceed with the testing. 

Errors 

*RST 

Only the test failcrl number. 

There is no associared *RST condi~ion. Selflest is not active, 

TEST : TYPE? <numcnc-vdue> 

This qucry command pcrforms the specified number t a t .  It then rclurns thc same data as the native 1362 TEST? command. 

Errors None 

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

Na~ivc Equivdcnt TEST?. *TST?. Notc that this will use the currcnc 1362 sclfkst structure. 
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Section 4 - SCPI Language 

This command controls the behaviour of thc trigger system. It is u.& to spccify whcre thc trigger is tooriginatc, any dclnys between 
rhc ~ i g g c r  and thc rncasurcmcnl and how many mwuremcn& to lakc. 

Thc basic principle of thc SCPI lriggcr syslcm is that an instrumem is normdly in an IDLE stale, sec Fig. 4.4. This is thc state aftcr 
n *RST, ABORt orpowcr on. The insmmcnt may thcn be iniliared from the idlc stale by placing il into the ARM stalc. This is anEvent 
Dcrection Laycr at which b e  insmmcnt will wait until thc spccified cvent has occurred. 

Once the ARM cvcnt(s) havc occurred thcn thc instrument will movc inm the TRIGGER state. This is again an Evcnt Dctcction Laycr 
and Lhc insbumcnl will wait for thc speczed cvcnl to occur beforc commencing with thc measurement. Oncc his specified nurnbcr 
of ARM and TRIGGER states have been satisfied, then the DMM will rcturn to b e  IDLE stale. 

The 1362 D m  does not impIcmcnt the ARM Iaycrof the triggcrsubsystem. Thus h e  D m  will procccd from the IDLE slatedirccdy 
LO thc trigger slate. Thcrc arc two routes out of this stale - cithcr an ABORt (or equivalent) command Lo return the DMM to IDLE, or 
thc spccified triggcr Event. In this later case, thc DMM will take a mwurcment before rcturning lo the IDLE state. 

If thc TRIGge r : COUNt command has becn set to morc that the default of 1, thcn the DMM will wait for c0UXt triggers, taking a 
mcasurcmcnt for each onc, before rcturning to Lhc LDLE statc. 

TRIGger 
[:Imediate] (Event, NO Qucry) 
: COUNt <numeric-val ucz 
: DELay <numcdc-value> 

:AUTO <Boo1 can> 
SOURce BUSlEXTernallHOLDlIl'MediatelTTLTrga> 

Whcrc n = 1 to7 

No tcs Scc appendix A for furlher information on thc triggcr subsystem 

Related Commands ABORt , YiASure?, CONFigure, READ?, INITiate, FETCh? 

ABORt 
'RST or 

Power On 

trigger system initiated 

(sfill) initiated # of TRiGgsr imps 

Wall for 
Trigger 

frigger conditions 
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--- Section 4 - SCPl Language -- 

TRIGger [ : IYJlediate] 

If thc DIMIM is in the Wait-for-lrigger staleselby the I NITiatecommand,thcnthcDMMwilltak~a measurement. Themeasurernenrs 
can Lhen be rcwflcd using the FETCh? command. Notc thc DMMmust be in cilhcr TRIG : SOUR BUS or TRIG : SOUR HOLD 
sure for Lhis command to triggcr thc DMM and not generatc an error. 

Errors Ancrrorof - 2 11, 'Trigger ignored1 willbegcncratcdifthcDMMhas notbeeninitiatedwithan INIT 
command. (Thus from this command thc crror will be gcncrated if TRIG : SOURce IMM is sclectcd). 

This is an even1 and thus cannot be qucried. 

On *RST h e  DM34 is piaccd into the Idle SEW. 

TR1Gger:COUNt (numeric-value, 

This command configures the D M  to cxpcct <numeric-value> h-iggers and to rake a rneasurcmenl for each lrigger and storc them 
inkmally. Thc DIMM must be placed in the wait-for-trigger modc. This can be donc using the INIT command, Thc subsqucnt 
rcadings Lakcn can bc rccallcd with the FETCh? command. Alternatively, thc DMM can be placcd into the wait-for-triggcr slaw using 
thc READ? command. This will thcn rclurn the subscquenl measurcmcnts Lo the output queue whcn thcy are taken. 

The <numeric-value> must be in thc rangc 1 to 1 0  0 0. If MAXimum is scnt thcn thc D m  will expocl1OOO triggers, If MINimum 
is scnt Lhcn Lhc D i f W  will cxpcct I triggcr. 

Errors 

Qucv 

An crror of - 222 ,  ' Data out of range ' isgcncratcdif<numeric-value> isoursidethc rangc 1-100 0. 

TRIGger:COUNt? [MINimumlMAXimuml 
This qucry command rcturns thc currcnt setting of thc number of lriggcrs cxpectcd. If MINimum is prcscnl 
'1' is rclurncd, if MAXirnum is present, then '10 00' is relurncd. 

TRIGger :COUNt 1 

T R I G g e r  : DELay :AUTO <Boolean> 

This command enables or disablcs lhc usc of dclaull trigger delays. If thc vduc of ~Boolcan, is 'OFF' or '0 '  thcn thc dcfault dclays 
arc no1 uwd, if cBoolcan> is 'ox' or '1' thcn thc defaults arc used. If thc default dchys arc deselected thc dclay bchvccn tngger and 
rnmurcmcnl is givcn by thc TRIGger : DELay command. 

Thc default dclays arc dcpcndcnton thc currcnt function,rangcand rcdution 2ts sct in the 1362 handbook, Thc dcfault value will change 
cvcry lime a ncw function or mngc or resolution is selcctcd. 

I f  a TRIGge r : DELay <numeric-value> command is received lhcn TRIGger : DELay : AUTO will be turncd OFF. 

Errors 

Qucry 

Thcre arc no asswialcd crrors. 

TRLGger:DELay:AUTO? 
This rclurns cithcr '0' or '1' dcpcnding if dclays arc rcspcctively disabled or enablcd. 

TR1Cger:DELay:AUTO ON 
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TRTGge r : DELay ~numeric-value> 

This command defines h e  timedelay between a trigger event and the measurcmentcflnversion starling. The rangeof cnumcric-value> 
musl k in the range 0 sec to 1 0  sec. (See 1362 handbook for resolutions). If a value of greater that 10  is rcccived, the DMlM will 
dcfaultl0 10. MINimum wilt select a valuc of 0 scc, MAXimum wiU select 10 set. 

Oncc a dcIay is sclwtcd, then this will appIy to all subscqucnt mcasurcmcnts. 

Errors 

Qucry 

=RST 

Ancrrorof- 222  ' Data  o u t  of r a n g e  willbereportedifIhecnumeric-value> isless that 0 orgrealer 
Lhan 10 scconds. 

TRIGger:DELay? [MINimumlMAXirnuml 
This will rclurn ~ h c  current setting of the crigger dcby. II a defauh dchy is currenlly acrive, then this valuc 
will be rcrurncd. If XINimurn is prcsem, hen '0' wiII bc relurned, if W4Xirnurn is prcscnt hcn '10' will 
bc rctumcd. 

As T R I G g e r  : DELay : AUTO ON is scIected. then the D m  dcfauh delays will bc sclcctcd. 

This command dclincs thc source of Ihe mcasurcrncnt trigger. The foUowing lists Lhc possible parameter options: 

Alrcrna~ivc Parameters: 
BUS This will accept Group Exccute Trigger (GET), *TRG. 

EXTe  r n a l  This selects the DbfM front pancl EXT TRIG' conncclor. 

HOLD This dcselectsal! triggers, howcvcr the TRIGger : IMMedia t e command will ovcrride 
h i s  'HOLD' state and causc a mcasurcmcnl to bc Laken. 

~ m i e d i a t e  In h is  I-IIodc, an INIT, READ? OrHEAS? command will causea measurcmcnt lo bc lakcn. 

TTLTrg<n> This sclccrs the backplane TTL VXI trigger systcm. Notc that only one of 
( n =  1 to 7) rhcsc TTLTrg lincs can be sclcctcd at any onc Lime. If ~ h c  

OUTPut : TTLTrg<n> : PROTocol  RSYNchronouv mode is selected, Lhcn 
T T L T ~ ~ ~  13 15 17willgencnteancrrorof-221, ' S e t t i n g s  c o n £  l i c t  '. Nolethat 
this command only sclocb the trigger modc. it docs not cause a trigger. 

Errors 

Nativc Equivalcnl 

Rclatcd Commands 

4-40 

Thc DMlM must bc in the idlc modc for a T R I G g e r  : SOURce command lo be acccprcd. An execution crror 
of-  221 ,  ' S e t t i n g s  con£ l ic t  ' w i l l b c g e n e r a t d i f a ~ ~ ~ ~ g e r  : SOURcecommand is rcceivcd whcn 
thc D h M  is alrcady in Lhe trigger modc. 

If the DUM is in thc idlc statc thcn any GET or *TRG commands will cause an execution error of - 
2 11, 'Trigger i g n o r e d  I .  Howcvcr my  triggers on the cxtemal or 'lTL lincs will k ignorcd with no 
crror. 

MEAS? and READ? will gcncratc an crror of - 2 1 4 ,  T r i g g e r  d e a d l o c k  ' If receivcd whiIe in the 
TR1Gger:SOURce BUSmode. 

TRIGger:SOURce? 
This querics the c,urrcnl scuing of thc crigger modc. ii will return one of Lhc following: 

'BUS1 ' E X T 1  'HOLD'  '1Mi.l' ' T T L T n '  

Thc DMM is initially pIaccd in Lhc idlc sutc with T R I G :  SOUR IWY. 

BLOCK 

OUTPut. I N I T i a t e .  
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1362s SCPl - 

Command Summary 
Error Codes and Messages 
*RST (Reset) Conditions 
Trigger Combinations 
Trigger Timing Information 
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wenbix  A to Section 4 - SCPl Language - -- 

SCPl Command Summary 

Thc followrng is a rabb of Command and Query Command codes t!at have bccn i~npIcmented in Lhc 1362s. 

COMMAND FORMAT - - - -  
DESCFIIPT~OH - 

4BORt - Abort current triggar stab and return to d a  state. 

CALtbralion :HIGH? [cnumenc-value>] P~florm full scale caliixatim using the <numeric-value,. 
.LOW? (<n umer~c-value>] Pehrms zero d e  m l i h h n  using the <numerib. 
SECure <E!eoleanr Enable the calibration security. 
,SECute? 0 - m ~  the current sem'ng of rhe s~cuflty. 
SLFReqoency? Store current lira frequency in non-wlaale stores. 

CONFigum4unctionz rpammot~r>[.~sour~-l isb] General configuration commend 

Solocts Current; respectively DC or AC 
Selects four wire Ohms. 
Sleds two wire Ohms. 
Selects Vdtage; respectively DC or AC 

<sour@-lisl> [[.(@I )11~@~~1(@~2~1(@1:2)1 
-- 

This sd& channel (if option lined) b ba measured. 
. -- 

CONRgure? ThFs return* Ltre amant &crd hnction, rmge m d  
resolulion at the DMM. 

FETC h ? %turns the I a t  m! ol r n e a s u m ~ ( ~ t s  takm. 

INITate - .- [:I Mhbdiale] - --- Places DMM in the wait Iw Mgger sta!e. 

INPU1 COUPiing ACIOC Selects input ccwphng source. 
:COUPling? Queries the slam of the inpul coupling. 
~FILTefl:LPASs]~:STATo~<BOoIoan> %lects or Deselects the input filter. 
:FILTofl:LPASs]I:STATe]? C b r y  the s t i h  of the jnput lilter. 
GUARd LOW 1 FLOat COnnwt 1hC guard to sig-tal low, or anow the guard to float. 
GUARd? Chety the status d the guard connection. 
I:STATe]<Boolean> Salads input connecbn or isolation. 
(:STAT@]? Qwdes the stato of Iha input conneclion. 
ZERO? Perfnmx an input zero offset cormfon. 

----- 
MEASure dvndion~?rparametersr[,c~~urrn~list~] Configure the DMM and Lake a maasurernent a d  INl'liates 

that measuromont. 

%Cects Current, eiher DC or AC 
%bets four wiro Ohms. 
Salocls No wito Ohms. 
Sbcts voltago, either DC or AC 

<parameter> [cexpocted_value(.~resolution]] Parametors for che  function>. 

mea w m m t  a b r  he tngger. 
-. - 

CURRwl[:DC] I AC <parameter, Sebcts either DC or AC currmt. 
CURRcnt[ DC] I :AC <parametor>? h r j  me setting current function sarbng. 
RESlstancej :FR~Sbstance <parameter> %lecTs ailher 2 or 4 wire resistance measuremeflt 
RES~shnce/ :PRESwmce qa ramebr>~  Gmy be sening rosistanm samng. 
VOLTage[ DG]1 :AC <paramtor> Sebcts either DC or AC Vobge. 
VOLTago[:DC]I AC *parameten? Query v o l ~ a  sMh-tg. 

<parmeter> :AANGe<numerii;-mlue> 
AUTO-cBaclleaq> 

:RESolutioncnurneric valuer 
MAXimurn 
:MINimurn 
AUTO ON 

SBbcls lfie value orpecled to be measured. 
Sobc~s Autorange. 
% k b ~  the mmlutim for the function wbcted. 
% k d s  the rnmimum msoluhn for the fundon s e h d .  
% h t s  tho minimum remlulion for he function selwkd. 
Expltcitb saning a value for RESolution will turn Auto:Off. 

f b k t s  w desekts the input fillor. 
h r y  the state of the input l ibr .  
Sat th integnbn time wlalcd lo line frequency setting 
Qmq h e  h a  frequency setting. 
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SCPi Command Smmsry (co&d.) 

COMMAND FORMAT DESCRlPTlON -- - 
Quehs  tho -rational condition regism. 
Q u o k ~ s  he  operation event rc'gistor. 
Sets conditions in the operalion status register. 
Queries set conditions in operation status rqisler. 
Queries the questionable condition register. 
Queries the ques6onable event register. 
Sets conditions in auestionable status enable register. 

:QUEStionable:ENABle? Queries set conditians in auestionable status register. 
:PRESet Reseld the stale of the STATUS r-ister. 

SYSTern :ERRor? Query Ihe mxt  error in the error auwe. 
LANguage NATive causes DMM to switch to anothe; command inbrpretor. 
:VERSion? Returns the version of SCPI to which the instrument conforms. 

-- 
TEST [:ALL]? Performs cornplote selbest. 

---- 
:TYPE?<Nrf> Performs a specific numbered rest. 

TRlGger [ : IMMdate j  Trigger ma DMM i m W a t a i y  
:COUNt cnumerlc-value> Sets the number of triggers. 
:COUNt? Query the caunt setting. 

1 :DELay<numeric-value Sets the time dolay botween the trigger and Ihe measure. 
AUTO<Boolean> Selects dofault delay senings. 

:DELey? Quarios the c u m 1  trigger delay. 
:SOURce BUS IEXTernalIHOLD IIMModiatelTTLTrg<n> (n - 1 to T )  

Specify the rrigger source. 
:SOU Rce? Query the biggar source senjng. 

Error Codes and Messages 

Thc folowing is a labIc of error codes that have k n  implemcntcd in h e  1362s. The system errors aII  have negativc 
vducs. ihc DMM spccitic errors havc positive values. 

- 

- 

ERROR NUMBER h MESSAGE -- COMMENTS 

No enor 

Command error 

Invalid C haracter 

GET no1 allowed 

Numeric data error 

Execution Error 

Trigger ignored 

lnit Ignored 

Settings Conflicl 

Data out ol  range 

Data mrrupl or stale 

Hardware missing 

Oueue Ove~IIow 

Input not connected 

Calibration switch disabled. 

Calibraljon oporabon invalid 

Cal~brahon operation loilod 

This message is roported when there are no more errors to mpart. 

This is generated whon the DMM parser detects an error in the mmmand string, but 
which cannot be spec~fied. 

A syntactic elemenl contains a character which is invalid for that type. 

A Group E x ~ ~ u t e  Trigger was rsooiwd within a program message. 

An error has been detected in the numeric data slring. 

This is reported when the dmm has been asked to perform a task that it cannot do, but 
cannot repart a more specilic error. 

Indicates that a GET or *TRG signal was received but ignored for either timing cr 
dmm sening reasons. 

An lNlT was received when the dmm was akeady in tho w i t  for trigger slate. 

The dmm has recoivd a request for an operation and cannol perform this operation 
as the dmm is incorreclly configured. e.g.taking a measurement. 

Indicates that \he <numeric value> is outside h e  limit for the command it was sent, 
e.g. a negative time delay. 

Invalid data, e.g. a FETCh? aHer a *RST. 

An operation was requested that could not be perform4 because the option (eg 
Current) is not lined. 

This indicates that there is no more room available in the error queue. 

A measurement has boon attemptod without connecting to the signal input. 

A calibration opemtion has h e n  attempted without fully enabling the ciillbra~ion 
security rncchonism. 

An invalid calibration has b w n  ancmplod. 

This message is reported if the calibralion operation was started but r?ot completed 
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+RST Chndltlon 

The ibllowing lisl indicalcs h c  smtc in which h c  instrumcnl d c f a u l ~  following a rcsct (vRST). 

SUBSYSTEM KEYWORD DEFAULT CONDITION 

ABORt N o w  
7 

CALibra~ion :HIGH? Nane 
:LOW? None 
:SECure OFF 

---. 
:SLFRaquemj? L a t  S W  Value - 

CONFigure :CURRent C0NF:CURR:DC 1, 1E-6, ( @ I )  
:FRESislmm C0NF:FRES 1 E7. 1 E2. (@I1 

~ . .- . 
:RESistanco C0NF:RES 1 E7, i ~ 2 ,  (@ 1 ) 
:VOLTega - CONF:VOLT'DC 300, 1 E-3, ( e l )  - 

CON Figu re? Now -.-- 
FETGh? Norm 

-.A 

IN1Tim 
-- 

[:IMhbdiatej .- . 
hlom - 

INPur :COUPling 1NP:COUP:AC 
:FILTerf:LPASs]l:STATe] 1NP:FILT:LPAS:STAT OFF 
:GUARd 1NP:GUAR:LOW 
[:STAT] 1NP:STATaFF 
ZERO - . . - - . .- -. 

Unatlected. 

MEASure :CURRent MEAS:CURR:DC 1.1E-6, I@ 1 )  
:FFiESktance MEAS:FRES 1E7, TE2, @ r )  
:RES ishm MEAS:RES 1 E7, 1 E2, @ t )  
:VOCmge MEAS:VOLT:DC 300, 1E-3, (@I ) 
)--- 

OUTput TTLTrg01112J314151617 :PROTocul 
.--.- 

WUTP TTLTrgI 112131d151617:PROT SYNC -- 
READ? 
- ----- None 

----- 
[SEN%:] :CURRent SENS:CURR:DC 1, 1E-6, (@I) 

:FRESis!mm SENS:FRES 1E7, 1E2, ( 0 1 )  
:RESistnnm SEHS:RES 1E7, lE2, ( @ I )  
:VOLTage SENS:VOLT:DC 300. 1E-3, ( @ I )  
:RANG@ 

:AUTO SENS:~lunclionr:RANG:AUTO OFF 
FI LTafl:LPASs][:STATe] SENS:FILT:LPAS:STAT OFF 

- LF Requency As last set. --- 
STATUE :OPERalion :CONDition? None 

OPERa!ion[:EVENt]? None 
;OPERntion:EN ABle UnaHectcd 
:QUESGonable:CONDiljon? None 
:ClUEStionab!~:[:EVENtj? None 
:QUEStionable:ENABlo U n a H ~ t ~ d  
:PRESel SeR SCPl Specification. 

- 
SYSTem :ERRor? None 

LANgu-8 NATive SCPl P a m  
- :VERSion? - b m  
TEST 

-- 
[:ALL]? Nom 
:TYPE'?chltfr Nom 

TRIGpr 
-- - 

f:IMMediato] None 
:COL.INt TR I G:GOU N t 
:DELay Default values (soe Section 5; p5-21) 

:AUTO TRIG'DEL:AUTO ON 
:SOU Rce TRIGSOUR I MM 
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Appendix - A to Section 4 - SCPl L a n g g e  - 

Trigger Camblnallons 
The bble bclow outlines how the various ttiggcrs and trigger sourccs inlcrrelate. 

Ty pe\Alode lklM BUS HO LO 1 EX1 I I TTL 

AEAD?131 1 reading tnkan i -214. -213, Holds bus until Holds bus untrl ' 

and returned : 7tgger deadlock' '1 nit ignored' 

(hen returns Vlcn remrns 

MEAS? 19 Tmdq takm -214, -2 13, Holds bus until 
and returned 'Trigger deadlock' 'Init ignored . trigger occurs, bigger occurs, 

!hen returns then returns 
rosult. result. 

TAIG:IMMFl -21 1. 1 reading takm 1 reeding taksn 1 d i n g  takm 1 reading [ l e a  
, T n g ~  ignored.' and stored. . end s!ored. and storod. and stored. 

ITL No error. No error, No mror, 1 rmding taken 
trigger ignod. ( trigger igno&. and siorad. 

EXT No error, No error, 1 readng laken No e m  
trigger ignored. and stored. L t r i ~ e r  g n o d  

- 

-211, 1 -211, 
ignored.' 'Twgar ignomd. Trigger ig r tod. '  

-211, IreadinqIahen -2 t I ,Tnggor -21 1. 
' 

-231, 

i Trigger ignomd.' Ttigger ignored ' 'Trigger ignwsd.' 

INITIiI 1 wchg taken Enables this mode E n a b k  h l s  mode Enabks t h s  mbde Enables this mode 
and elored. 

Notes: [ I ]  T R I G ;  I L W  will givcim crroror -211, Trigger ignored ifan I N I T  has not bcenrcccivcd first. 

[2] lfsourcc is I:-LY, lhcn an INIT willcausc amcasuremen~~o bc takcn,purting the drnm back La IDLE sute. 
Thus lhc T R I G  : Im.: command will always gcneraLe lhc -211 1, Tr igge r  ignored crror. 

131 If the DMM is in block mode, cg. T R I G : C O ~ ~  5,  thcn RERD?/MEAS ? will take 5 mcasuremenh 
in h e  T R I G  : S O U R c e  IMM mode. However, if T R I G  ; SOURce EXT I TTL is sckctcd Lhcn 5 
individual uiggc-r pulscs musl fx supplicd fxforc an answcr is rc1urnc.d. 

Also notc ha1 if  in rhc T R I G  : S O U R c e  EXT I T T L n  mOdc with a READ? /MEAS? command, it is nol 
possibIc to sendany furthcr commands torhe drnm as his wailing forthe LTigqcrs to arrive so itcan rcspond 
wilh thc data ro rhc qucry. The only way out of h i s  is by a11 of ~ h c  triggcrs arriving or a dcvicc clcm. 

Cchun wiggcr modes will hold thc Bus as defined under SCPI version 199 1.0. 

Trlgger Tirnlng Inforrnatlon. 

Thc following infomalion, along with associated diagrams. dclail triggcr characrcrisrics. Thc 1362s will respond to 
exlernal ~ i g g c r  puIses from cithcr from pncl  DNC .suckelor VXI backphnc friggcr bus. Measurcmcn~complc~c uiggers 
can onIy be gcncratrd on the VXI backplane. 

Trigger lnpul 
(SYNCHRONOUS or ASYNCHRONOUS Mode) 

(Delay set to zero) 

fiasuremenl Complete Trigger 
(ASYNCHRONOUS Mode only) 

(Assuming corrcct VXI termination) 
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SECTION 5 
1362 NATIVE LANGUAGE 

IEEE 488.2 COMMAND SYNTAX 
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Section 5 - Native Language 

s~c~TNS1362 NATIVE LANGUAGE - - 

IEEE 488.2 COMMAND SYNTAX 

IEEE 488.2 Programming Language 

Int roduct Ion 
As 1hc insrrumcnr has lo opcrarc on [he VXI bus, it is not in dircct 
conlacl wi~h ~ h c  ouisidc world and cannor conform fully LO ihc 
IEEE 488. I Hardware modcl. For cxample, in lhz E E E  488.1 
modcl, a scparatc (SRQ) linc is provided for thc instrumcnr to 
rcqucst xrvicc from thc conlroIlcr. 

A scparatc Iinc fbr rcqucsting scrvicc is nor providedon the VXI 
bus,and LO providc asimiIar facilily, Lhc VXI 'requcst truce syntax 
has ~o tw: pragrarnmcd in software; bus a hardwarc differcncc 
imposcs a departure from thc stmdrud programming modcl. Apart 
from such cxlcmal cons~aints, the I362 'Nalivc hnguagc' 
conforms LO ihc syntax rules of rhc IEEE 488.2 Smdard 
progmrnming moclcl. 

IEEE 488.2 dcfincs sc1s of Mandatory Common Commands and 
Oprional Common Commands along with a method of S~mdard 
Status Reporting. Thc 1362 conforms with all Mandatory 
Commands but no~all Oplional Commands,and conforms with L ~ C  

dcfincd Status Rcpofling m e h d .  
Note: Commands pmfaccd by astorisk, (cg: +TRG) arc s l and~d-  
defincd 'Common' commands. 

VXI WSC and Effects 
T l ~ c  VXI Word SeriaI 'clear' Mcssagc will rorcc ~ h c  following 
inslrumcnt slates: 

thc input buffcr and output qucuc arc cleared; 
parser is rcset to [he beginning of a message: 
any dcvicc-dependent messagc interlocks art: cIearcd. 

This commmd will not: 

changc any scldngs or storcd data within thc instrument 
cxccpr as I~sred abovc: 
in~crmpt ,malog input: 
intcrmp~ or affccr any functions of' rhc devicc; 
chmgethcslatusbyrc. 

+RST and Effects 
Thc effecls of rhe *RST rnmmand arc dcscribcd lalcr on pagc 5-  
39. 

Reset 
A complcte instrument rcsct is accomplished by the two rcset 
commands in scqucnce. In orhcr circun~s~ances thcy may bc uscd 
individudly: 

WS clear Mcxwge exchange initialimlion; 
* RST Dcvice inilialization. 

IEEE 488.2 Syntax Diagrams in this Section 
Thc following notations d ~ r i b c  thc synkvr diagrams used in this handbmk. 

Notation 
Synrac~ic clenicnts ~c connccwd by lincs with dircctionnl 
symbols to indicatc the tlow, which generally procccds from 
Id1 to right. 

KcpeatabIc clcmcn~s havc a right-lo-lcfi rcversc path shown 
wound and a h v c  thcm, which can also conbin a scpmtor 
such a$ a comma. 

Whcn it is possiblc to bypass elcmcntq, a Ic~L-to-right path is 
shown around and bclow thcm. 

Whcn lhcrc is a choiu of cIcmcnrs, lhc path branchcs to h e  
choiccs. 

--. 
Hlemrchy of Syntactlc Elements 
Mcssagcs arc charnctcrixd by thc prcscnce of ~crminnlors, cach of 
which seals thc sct of syntactic clcmcnls scnL sinec the previous - 
tcrmmaror to forin a 'Program Mcssagc'. 
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Section 5 - Native Language .- - 

The Pmgram Message UpperlLower Case Equivalence 
Each Program Mcssagc can conskiof only onc synkctic clcmcnl Thc plain-tcxt capitals are not dcmandcd by thc smdard, and thc 
plus 11s rcrminalor, or may bc subdividcd into many 'Program 1362 nor differentiate bclwecn uppcr and lowcr case 
Xfcsugc Uni~u', scpardled by semi-colons (;) which arc known as charackrs m 1itcr.d program rcxt Either or both can be uscd. 
'Program Mcssagc Un~ t  Separators'. Thus rhc scmi-colon m n o l  mixed upper and lowcr casc X this conveys an advanhgc. 
bc uwd for any orhcr purpose. 

As youcan scc from thediagmm, multiplcProgram Messagc Units Numerk Representallan 

can kc .writ if thcy arc separakd nsing scml-colons (shown in rhe Scvcral commands and quctics uscd for thc 1362 rcquire 

rcpac path). Thc bIock namcd 'Program Mcssagc Unit' rhcrcfori: transmission and rcccprion of numbcrs. Decimal formats arc 

rcprcscn~seither rcpcats ol'thcsamc unii,or asctofdiffcrent un i~s ,  generally uscd. 
or a mixture of both. Thc starting circlc is a dcvicc uscd only for Thc IEEE 488.2 da-umcnt specifics formats which cnsurc [ha[ a 
rhc diagram; thcrc is no rcquircmcnt to usc a spxial character to dcvicc is 'forgiving' when rwciving program or qucry commands, 
hiar t  a mcssrlgc, providing Lhc prcvious messagc was correclly but 'prccisc' whcn Iransmining responses LO qucrics. 
tcrmma~cd. L is pssiblc to scnd only thc tcrminaiorasacomplcLc For iL insbo a dcvicc musl acccpl Lhc decimal 
Program Mccsagc (as shown by thc forward bypass path). bur this tncxible Numeric Rcprcscntarion (lVdl, which is a ncxlblc 
fcalurc has l i~dc  usc whcn programming rhc 1362. vcrsion of rhrcc numcric rcprcscntations wrI, Nr2 and Nr3) 

defincd by ANSI X3.42-1975 [2]. Thc 1362 complies. 
Character Usage 
~~d~~ lhal the names of some cIcments arc shown here in italics, Dccimal numeric rcspon..edala from thc I362cmploys cilhcr Nrl 
nlis agrees ~ , i t h  lhCconvcnrion usdon  the syntax diagrams in his 0' Nr3 format, UMgC dcpcnding On rhc ~ ~ I ~ ~ c u I x  rCSpnSC. In Ihis 
kland[~&, s c ~ s  'non-btcraJ' lcxl (nnmcs given (0 parlicuIx handbook, a11 synwx diagrams for qucry messagcs arc 

clcmcnls) in idics, u ,hcr~-s  'litcrall text (bc  actual ch;raclcrs lo accompanicd by a paragraph which S ~ C ~ ~ S O U L  L ~ C  rcsponsc lomat. 

bc sent, suc]l as lhc scmi-colon [hc diagmm) is shown in pkdb- USC~S U C  kfr in no doubt as to the C O ~ S ~ C ~ ~ O I ~  of rhe rCSpOnSc. 

icxi capitds. 

Syntax Diagram ot a Simp1 e Program Message 

Program message unit separator 
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Section 5 - Native Language - - 

The Program Message Unit within Lhc Program Message are obviously Nan-lerminal. Mast of 
Program Mcssagc Unirs ( P M U s )  can be 'Tcrminal' or 'Non- Lhc commands in Lhis handbook arc described in h e  form of non- 
terminal'. Thc final PMU in any Program Message is always terminal messagc units: 
Tcrminal (includes thc tcrminator). whcrcas all prwcding PMUs 

Non-Terminal Program Message Unit Program data  separator  
/ 

program header separator 

To save spacc, thc n m c  Lprogram hcadcr sepantor' is abbrcviated m 'phs'. 

Use ol phs 

The Command Program Header 
ScvcraI versions arc defined by h e  IEEE 488.2 Standard 
document. Thc 'Sirnplc', 'Common' and 'Query' hcaders are 
dcsigned into the 1362, but no1 'Compound' hcadcrs. 

Thc astcrisk (Common) and ques~ion mark (Qucry) arc dcfincd 
scpararcly by thc standard dwumcnt, but as thcy arc inseparable 
from the command, thcy are shown on thc 1362 synlax diagrams 
in  rhc same bluck as Lhe program mnemonic. For cxamplc: Lhc 
command Ibr FuIl ScIfiesr (*TST?) is shown in abbrcvialcd 
format. not in fuIl format. 

Separators 
Program header separator fphs) 

white space. 

Progam data separalor (pds) 
a comma; 
oracommaprcccdcd by,followcd by,orboh prccededand 

. -. 

followcd by whitc spacc. 

Program message unit separator (pmus) 
a semi-colon; - 
or a semi-colon preccded by whilc space, 

'White Space' 
is any numkr of whilc spacc characlers, which arc: - 

~ C X  CX)-O!I. OB-20 
dccimal 0-9, 11-32 

-. 
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Section 5 - Native Language -- 

Program Data Elements 
Four vcrsions of thc dcfincd program data clcmcnts arc employed. They arc cmphasixd in h e  following syntax 
diagrams, which arc examples from Lhe lislof commands avaitablc for Lhc 1362: 

Character 

Decimal Numeric 

I 

(Nrl can bc cxprcssed in any of Lhc ways dcfincd by Lhe Standard document) 

Arbitrary Block 

Both Lhe 'Definilc' and 'Indefinite' fornis of arbimary block may 
bc uscd as spcificd in the Standard document, and dcscribcd by 
~ h c  Syntax dhgrarn above. The uscr message is Iimitcd to a 
maximum ofG3 bytes. When Lhc indcfinitc fonn of arbitrary block 
program dala elcmcnt is uscd, Lhcrc is no cxi~ 10 furlhcr mcssagc 
units. Thc program rncssagc must bc ~crniinatcd [o infonn thc 
instrument thal Lhc block is complctc. 
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Section , 5 - Nalive Language -- - 

Message Exchange 

l EEE 488.2 Model 
The IEEE 488.2 S~mdard doc.umcnt iIIus~rarcs its Message 
Eschangc Control Interface model at thc dchil lcvcl rcquircd by 
rhc dcvicc dcsipnm. Much of the informarion at this IeveI of 
in[crprclaLion (such as r.hc details uT the internd signd palhs ctc.) 
is rranspxcnt to the application programmer. Howcvcr. becausc 
c ; ~ h  oT1hc lypcs ol'crrors naggcd in the Evcni Status Rcfiistcr arc 
rclated to a parficular shgc in thc process, a simplified I362 
inrcrLicc modcl can providc hcIpfu1 background. This is 
iIlustratcd in Fig. 5.1, rogcthcr with bricfdcscrjpiions ofthcaclions 

1362 F u n n l o n s  and Facllltles 
The 1362 Funclions md  Facilities b l ~ k  contains all the dcvicc- 
specific functions and fca~urcs of the 1362, accepting ExecuubIe 
Mcs-c Elcmcnts from Execution Control and prfominp the 
associatcdoperations. Itrcsponds toany of thcclemcnts which arc 
valid Qucry Rcqucsts (both IEEE 488.2 Common Qucry 
Commands and 1362 Device-specific Commands) by scnding tiny 
rcquircd Rcspnsc Dala to thc Rcsponse Forrna~tcr (aftcr carrying 
out thc assigncd intcrnal opcrarions). 

- 

(IT i ls functional blocks. Device-depmdent crrors arc dctcctcd in this block. Bit 3 ODE) 
of thc Shntfard-dcfincd Evcnt Sratus rcgistcr is set m e  when an 

1362 Message Exchange Model internal operating fault is dcrccrcd, for instance during a self test. 
InpuL/Output Control transfers rncssapcs from lhc 1362 ourpul Each rqxrhbIccrror has a Iisid numk.r, which isappcndcd lorin 
qucuc w thc sywm bus; and convcrscly from thc bus lo cithcr [he asswiatcd qucuc as thc crror occurs. 
input buffcr, or ott~cr prcdc~crmincd dcs~inations within the dcvicc 
inrcrfacc. IL rcccivcs the Stalus Bytc (rum ihc skllus reprting Trlgger Cbntral 
syslcm, as well as thc slate of thc Rcqucsl Servicc bir which i t  Two t)rpcs of mcssagcarcuscd 10 hl[gcr the 1362 A-D into a i n g  
impses on hit h of ~ h c  Status Bytc rcsponsc. Bit 6 rzlIwt$ thc a mcaqurcmcnt: 
'Rcqucs~ Service stale rrur~' condition of rhc intcrfacc. 

A Word Scrid 'riggcr' 

lncomlng Commands  and Queries 
*TRG (EEE 488.2dcficd) 

The Input Uui'f'er is n first in - firs1 our qucuu, which has a In ~ h c  1362 eirhcr mcssagc is paxscd Lhrough the Input Buffcr. 
maximum capacily of I28 byes (chancwrs). mch incoming rczciving hr, same trcakncnt as a progam message unit, bcing 
cl~aractcr in h c  [/OConlrol pneralcs an interrupt to the instrurncnt pxscd and cxccutcd as n ~ j r ~ ~ ~ a l .  
processor which placzs ir  in  he Input Buffcr forcxamination by rhc 
Parscr. Tlic charactca arc rcmovcd from thc buflcr and trmslarcd Qutgnlng Responses  
lvith appropriate lcvcls of synux chwking. 11' ralc or The Rpspoase Formattcr dc.rivcs irs inTomation Trom Rcsponsc 
propmming is loo fast for the Parscr or Execution Conro1, thc D a b  (bcing supplied by thc Functions and Facilities block) and 
1)ulrc.r wilt progrcssivcly Ti11 up. Whcn Lhc buffcr is full, thc VXI valid Query Requests. From hcsc ir buiIds Response Mcssagc 
Commander is infomcd by DIR being p&.c. Refer 10 SL~crion 3. Elcrncnls, which arc placccias a Rwponsc IvIessage into thc Output 

Qucuc.. 
Tl~c Parser chccks cach incoming character and its mcssagc 
conlcxl Tor corrcct Standard-dcTincd gencric syntax, and c o r n 1  The Output Queue nmas aslore forou~oingmcssagcsuntil thcy 
dcvicc-dcfinctl syntax. OTTcnding syrrtrui is rcporrcd as a an: read over the systcm bus by thc application program. For as 
Command Error, by ~ l r i n g  truc bit 5 (CME) of thc Smdard- tong as thc output qucuc holds one or rnorc bytes, it rcports thc fact 
dcfind Event Sr;ltus rcgisrcr(rcfer lo b c  sub-mtion 'Rclricval or by setting ~ U C  bit4 (MCSS~C Av:uIabIe - MAV) of thc Starus B ~ L C  
k v i c c  Stalus Information'). register. Bit4 is sct f'dsl: whcn the output q lmc iscrnply (rcfcr to 

the sub-section 'Rcuicval or Dcvice Status InTomation'). Thc 
Execution Control rwcivcs succacsfully parsed rncssagcs, and 

'DOR' bit SCL performs Lhc m e  action. Refer ro Secrion 3. 
asscsscs whc1hc.r rhcy can be excculcd, given Lhc currcndy- 
progrsrnmnlslalcof thc 1362 functionsand facilitics. If amessagc 
1s not viablc (cg thc calibralion trigger: CALL? whcn calibration 

'Query Error' 
This is an indication that thc corrtrollcr is lollowing an 

is no1 cnablcd); thcn m Exccution Error is rcporlcd, by sclting m c  . 

bit 4 (EXE) of h e  Slantlard-dcfined Evcnl Status rcg~stcr, ViabIc inappropriate mcssagc cxchangc prolocol, rcsuIting in thc 
In~erruplud. Untzrmincrrcd or Deadlocked condition: mcscugm arc cxmutcd in order, altcring thc 1362 functions, 

facilities ctc. Exccution dms not 'overlap' commands; insteati, Rcfcr LO 'Bit 2' on pagc 5-12. 
~ h c  1362 Execution Curirrol processes all commands ~ , s ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ , ~ ~ ~ ~ ~ ~ ~ ~ ~  
'Scqucntially' (ic. wails for aclions rcsul~ing from thc pruviou$ is to bit 2 (QYE) the ~ ~ ~ ~ ~ ~ ~ d ~ ~ f i ~ ~ d  E~~~~ Sulus 
command ro cornplc~c bcforc cwxu~ing thc ncxl). register. 
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Section 5 - Native Language - 

1362 Bus 
Messages Transmissions 

Filter out bus management and 
Interface configuration commands 

Stahrs Byte 

InpuUOuCput Conlro! (ST@ 

General and Addressed 
Bus Messages I 

~ Q S  bir stale 
I I I lor Stafus Byte 

Requested I 
Bus Messages I 

Received 7 I 
Messge 
Elements 

/ 

Command 
> hbssage 

Errors t- Parser - - Exchange 
(CME bit) Control 

\ * 
Parsed 

Message 
Elements ,, 
, 

Execution 
Errors Ereculion 

(EXE bit) Control 

Exeartable 

sage 
hble 

Elements Ie 
Raspnde 
Formalter 1 , 

,Query Errors 
(QYE bir) 

Message 
Elements 

Power On 

1362 Functions 
and Facilities 

Device-Dependent - (URQ bit) 
Errors (DDE bit) 

1 

Response 
Data 

Fig. 5.1 1362 Message Exchange Model 

Request Service (RQS) 

Reasons for Requesting Servlce IEEE 488.2 Model - 
Thcrl: arc nvo main reasons for rhc applicalion progmrn to rcqucs~ Thc applica~ion programrncr can cnablc or disablc thc cvsnt(s) 
scrvicc from thc conkolkr: which arc rcquircd LO originarc an RQS at pruticularslagcs of thc 

Whcn 1l1c I302 mossagccxchangcintcrk~cl:discoversasystcrn application program. Thc IEEE 488.2 modcl i n cop ra~cs  a 

programming crror; 
f lcxiblc cxtcndcd sralus rcporting strucrurc i n  which thc 

Whcn thc 13G2 is prograrnmcd to rcporr significant cvcnh by rcquircmcnts of ~hc: dcvicc dcsigncr and applicalion prograninier 

RQS. arc borh mct- 

Thc. signilicanL cvcnrs v q  bcrwccn ~ypcs o f  dcviccs; thus lhcrc is This slrucrurc is dcscribcd in ~ h c  ncxL sub-scc~ion. d d i n g  wilh 

: ~ c l a s s o i ~ v ~ n ~ . s  whicharc known as 'Dcvicc-Specific'. Tt~c.warc 
'RckicvaI o f  Dcvicc Status Information'. 
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Section 5 - Nafive L a n g 3 e  

Retrieval of Device Status Information 

For any rcmotrly-owratcd syptern, thc provision of up-to-date Whcn dcvcloping an appIication p r o p m ,  Lhc progmnmcr rids 
inlormation about h c  pcrforrnnncc o[ h c  systorn is of majar ta k s r  and rcvisc it, knowing its cffccki. Confidcncc that I ~ c  
irnportancc. This IS particularly so in thc casc of systems which program elcmcnls arc couchcd in h e  corrcct griammarand syntax 
opcmte undcr auto~rutic controI, as thc con~rollcr rcquircs thc (and Lhal Lhc program commands and qucrics arc lhus k i n g  
ncccssary information fccdback to cnable it to p r o p s  b c  accepted and acted upon), hclps to reducc thc nurnkr of ikrations 
propmrned task, and any break in thc continuity of the proccss necdcd to conrum and devclop the viabi1ir)'of the whole program. 
can have scrious rcsulk. So my ssiskmcc which can bc given in closing thc information 

Imp must bcncfit both program compilation and subscqucnt usc. 

Note: The registers use binary weighting - the numbers in the boxes are bit numbers, not weighred va/ues 

Service Request Enable Reglsfer / / ,/ ,,f ,/ / ,/ +SRE phshrrl 

STATUS BYTE 
REGISTER 

', )I l i l  )t) )(1) .STs? 5 

P 

Request for Servlce Hit 
Maslm Status Summary Blt 

Event Stalus Summary Blt 

Message Available 81t 1 

Evenr Sfafus Enable Reglsrer *ESE phs Nil 

. . .- - . . . . - - - . . . - - . . - . - , . . . . - . . . . . - . . - +ESE? 

Standard- 
------- Ueflned Event I + *ESR? 

Status Rqlstor  
\ I I I 

Power On 

User Requesl v 
Command Error 2 Request 

Conlrol 
Execution Error I 

Not used 
Device-Dependent Error on 1362 

Operallon Com plele - 
Flg. 5.2 1362 Siatus Reponlng Structure 
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Section 5 - Native Language 

Types of Status Inbrrnatlan Available 
Two main catcgorics of information arc providcd for thc 
conlroIIc,r: 

Status Summary Information 
Ccrwin slandard cvenLc are flagged in rhc 8-b!t lakhed 'Event 
Status Rcgistcr' (ESR), rcad-acccssiblc to thc controller. The 
uscr's applicalion program can also acccss its associated cnabling 
rcgiucr, to program rhccvcnls which willbeeligiblc toactivatethc 
'ESB' surnrnay hit in thc Status Bytc. 

Status Rgle Register 
Contained wirhin ~ h c  'Stalus Bytr: Registcr', rhe 'Status Bytc' 
(STB) consisls of Lhrec flag b i~s  which dircct thc conlrollcr's 
attention to thc type of event which has occurred. Onc is rhc BSB 
bit rncntioncd abovc, rhc ohcr  two (MAV and MSS) arcdcscribed 
in dclail lam. 

Access vla tho Appllcatlon Program 
The applicaliofl d c s i g ~ r  hasacccss to rwocnable rcgistcrs (onc for 
c , i ~ h  main rcgiskr - Fig. 5-2). Thc application p r o g m  can cnable 
or disablc a n y  individual hit in hcse rregisrcrs. 

Each bil in thc cvenl status regism remains in false condition 
unless its assigncd cvcnt mm, whcn ils condition changcs lo 
/rue. If an evcnl is LO bc rcprtcd, thc application program sac  its 
corrc.pnding cnilblc bit trw, using the n u m b  hlfl(dcfincd as a 
dccirnal, numcric from 0 LO 255 in m y  common formar). Thcn 
whcn thc cnablcd wcnl occurs and cbngcs thc cnablcd bit from 
fdsc tofruc, L~cESB summ,u)l bit inthc Status Bylcisalsoset~tuc. 
If thc ESB bit is also cnabIcd, rhcn thc I362 will gcncratc a requesl 
me cvcnt on b c  VXI bus. 

Thus rhc applicalion progrmmcr can dccidc which assigned 
cvcnLc will gcncratcan cvent, by cnabling hcircvcnlbits and then 
cnabllng thc ESB bit in rhc Status Bytc, Thc application program 
can rcad thc Slatus Byrc, and bc dircctcrl ro rhc Evcnl Rcgistcr Lo 
discovcr which cvcnr was rcspnsiblc for originating ~ h c  rcqucst. 

All rcgislcrs can bc rcad by suikbIe commands, as an ASCII 
dccirnal numcric. which whcn cxprcsscd in binary, reprcscn~s lhc 
bit paiicrn in rhc rcgistcr. This form isalso u . 4  lo set thc cnabling 
rcgistcrs to thc rcquircd bi~-pattcms. Thc dclail for cnch rcgisler 
is cspamdcd in tht: following pardgnphs, and in the command 
descriptions. 
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Seciivn 5 - Native Language .- - - 

I362 Status Reporting - Detail 

IEEE 488.2 Model 
' lh~s ~ncorporarcc ~ h c  rwo a s p x ~ s  of thc IEEE 488.1 rnodcl Inlo an 
cxtcndcd suucturc with more dcfin~tc rules. Thcscrulcs invokc thc 
use of smtI;trd 'Cornnmn' rncssagcs and providc [or dcvicc- 
dcpcndcnt rncssagcs. A Scaturc ofthc smcturc is rhe uscoSLEvcnt' 
rc~is[crs, a c h  with lls own cnabling rcgistcr as illustraled in Fig. 
5.2.  

1362 Model Structure 
l'hc ITFE 488.2 Smndard providcs lor an extensive hierarchical 
suucrurc wirh thc Sm~us Byte ar rhc apcx. delining ils bits 4,5 and 
6 and their use as sulnrnairies of aSrandard-dcfincd event slnrclure 
1.vhich must he included, if thc dcvicc is to claim conformance wilh 
\l:c S W r r r d .  %c 1362 crnploys thcsc bits as ddcfmcd ir, thc 
Standard. 

d 

Ilit 5 (L-1106) IEEE 488.2-dcfined Smdard Even1 Summary 
Blt F S B j  

Summari/cs he  s~iitcof  he 'Evcnt Smtus byte', hcld in dlc 'Event 
Siarus rcgistcr' (ESR). whosc bils rcprcscnt IEEE 488.2-dcfincd 

- 

condi~ions in rhc dcvicc. Thc ESB bit is true whcn d!c bytc in the 
ESR contains one or morc cnabled bils which true; or fdsc 
whcn a11 thc cnabIed bi~s in the byte are/d.se. The byte, h e  Evcnt 

- 

Stalus Rcgistcr and i& cnabling regrsEr are defincd by Lht IEEE 
488.1 Standard; thcy arc described Ialer. - 

nit 6 (D107) is thc Mastcr SkLus Summary Message WSS bil), 
and is sct {rue if onc of thc bits 0 to 4 or bil5 is true (bits 0 to 3 and 
bil7 arc dways false in the 1362). - 

Rit 7 (DI08) is not used in the 1362 sta~us byte. It is always false. 
- 

E i r ~  17; 1.2 and 3 i ~ d  7 arc rr~adc available In rhc dcvicc dcsipcr, 
Reading the Status Byte Register tw arc mt used in the 131'12. 
*STB? 

I t  must 1x rccogni;..cd by Lhc applicatiorl progralnlncr [hat Ejthcr h c  common query: *STB'?, or h c  VXI word serial ' r ad  -- 

whcncvcr thc conuollcr rcads rhc Status Bylc, i t  can only rcccivc STB' command (Secfion 31, reads d l ~  binary numkr in h e  Su[us 
summaries of l y p s  of cvcnts, and furthcr query messages atc: Byic rcgistcr. 'Ihe rcsponsc is in the form of a d ~ i m a I  n w h r  
necessary todig d c q w  inlo thcdcrailcd information rclating 10 the which is the sum of the bhaty weighred values in enabled b i ~  -. 

cvcnh  d~cmsclvcs. Thus a funher byte is used to cxpnd on thc of t i ~ c  rc@ser. In Lhc 1362, the binary-wcightcd values of bits 1, 
surnrnq a1 hit 5 of h o  Slatus Gytc. 2 , 3  and 7 arc always zero. 

- 

Status B p s  Register 
IR this strucrurc ~ h c  Sbtus B y k  is hzltl in thc 'Status Byrc 
Rcgistcr'; the bils k ing  aiIocatcd a? follows: -. 

Rits 0 (DIU I), 1 (DI02), 2 (DI03) and 3 (DI04) arc not usd  in thc 
1362 slatus bylc. Thcy arc aIways/lll.se, 

- 
Ilit 4 (DI05) IEEE 488.2-dcfincd Me-sage AvaiIablc Bit 

(MAV) 

l'hc MAV bit hclps lo synchroniz infor~riarion exchange with thc - 
conuollcr. I t  is I r u ~ ~  whcn rhc 1362 mcssagc cxchangc intcrface is 
rrady to acccpt a rqucst from thc con~rollcr to start outputting 
bylcs fT(1111  he Chlpul Qucuc; or false whcn thc Outpul Qucuc is 
cinpty. 

Thccnrnrr~on cmnmand *CLS can clearthc Ch~lput Qucuc, and thc 
MAV hit  4 or the Status Byte Rcgisrcr; providing ir is sen[ 
imrncdiarcly foI low ing s 'Program Mcsmgc Terminator'. 
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Section 5 - Native Language -- 

Servfce Request Enable Register 
Thc SRE rcgis~cr is a means for thc application program to seIcct, 
by cnabling individual Slatus Bylc summary bits, those lypcs of 
events which arc locause thc 1362 tooriginatc an RQS. Itcontains 
a uscr-mdifiablc image of the Slatus Byle, whereby mch true bit 
acts to cmbk its corresponding bit in thc Status Bytc. 

Dit Selector: +SRE phr Xrf 
-lhc program command: *SRE phs Nlf  performs h e  selection, 
whcrc Nlf is adccimal numcric, which when decoded inlo binary 
produccs thc rcquired bil-pdltcm in thc cnabling byle. 

For example: 
If an RQS is required only whcn a Smndard-defined cvenr 
occurs and whcn a mcssagc is available in thc output qucuc. 
then NIJshould bc sct to 48. Thc binary dcccde h 001 1OOOO 
sobit4orbir 5.  whcn m e ,  wiIlgcncralcan RQS; buteven when 
bit O or bit 6 is [rue, no RQS will rcsult. The I362 always scts 
~ h c  Skius Bylc biu 1, 2, 3 and 7 false, so thcy can never 
originate an RQS whether cnabled or not. 

Reading the Service Request Enable Register 
'me common qucry: *SRE? rcads thc binary n u m b  in the SRE 
rcgistcr. Thc rcspnsc is in thc form oTa dccimal number which 
is d ~ c  sum o l  thc binary-wcightcd values in thc registcr, The 
binary-wcightcd valucs of bits 1.2.3 and 7 arc always zero. 

VXIbus Implementation 
An RQS is impkmenkd as a 'rcquesr wuc' cvent on thc VXIbus. 
Rcfcr to Scotion 3.  
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Section 5 - Native Language - --. - - - - -- 

IEEE 488.2-defined Event Status Reglster Bit 3 Dcvici: Depxdcnt Enur (DDE) 
Thc 'Even1 Sratus Kcgistcr' holds the Evcnt Slarus By~c ,  DDE is set truc when an internal operaling fau l t  is dctcctcd, for 
consis~ing of cvcnr bits, cach of which dirccls aucntion LO inslance during a sclf tcsr. Each rcpomblc crror has bccn givcn a 
pmicuku infomat ion. All bits arc 'sticky': ic. oncc true. canno1 listd number, which is appended to an usaciated queue as Lhe - 
rcturn r t ,  f u k e  until Lhc register is clcarcd. This occurs crror occurs. The qucuc is read destructively axa F i r s ~ I n h s t  Out 
aurornaricaIly when it  is rcad by h e  qucry: iESR?. Thc common suck, using Lhc query command DDQ? LO obGn a code nurnbcr. 
command -CLS clears h e  Evcnt Shtus Rcgis~cr and associated The DDE bil is not a summary of Lhc cuntcnls of Lhc qucuc, but is -' 

cnorqucucs, but not ~hcEvcn~S&tu~EnabIcRcgis~r .  Thcbltsare sct or c o n f m d  true concurrcnl with tach crror as it occurs; and 
nsmcd in mncmonic form as foIIows: oncecIcared by *ESR? will rcmain false untilanother erroroccurs. 

The query DDQ? can be uscd to read d l  Lhe crrors in Lhc qucuc unril - 
liit O (Ipcration Complcic (OPC) it  is cmpty, when thc codc numbcr zero will bc rclurncci, 
This bit is rruc only if*OPC ha~h~nprogtlrnmcdandal1 xlcctcd Thc corrlmon command *CLS clears thc queue. 
pcnding opcrarians arc complctc. As Lhc 1362 operatcs in scriaI A 

~nodc. irs uscfulncss is lirnired LO rcgisicring the complelion of long Bit 4 Execution Error (EXE) 
o!:zrations+ such as sclf-tcst.. An cxcculion crror isgeneratcd ifthereceived command cannotbr: 

cxcculcrl, owing to the dcvicc state or Lhc command paramcwr - 
llit I Rixluost Control (KQC) being out of hunds. 
This bit would bc rruc if thc dcvicc wcrc ablc to assumc h c  rolc of 
con~rollcr, a ~ l d  is rcqucsring Lhat c.ontro1 br: translhrrcd to il from Bit 5 Command Error (CME) 
lhi: currcnr controller. This capability is not avaiIabIc in Lhc 1362, CME occurs when a accivcd bus command does not satisfy thc 
so bit I is a l w q ~ s  false. E E E  488.2 generic syntax or Lhc device command syntax 

p g m m c d  into rhe instrurncnt inlerfacc's parser, and so is not - 
Hit 2 Query Error (QYE) rw~gnizcd as a vaIid command. 
QYE rrwindica~cs rhalthc conlroIIcr is folIowir~g an inappropriatc 
m c m g c  cxchangc prolosol, rcsulring in thc following si~uations: Bit 6 U x r  Rcqucst QJRQ) - - Irrtrrruptcd Condition. Whc.n thc 1362 has noL finishcd This bil is sct [rue whcn, in block rncasuremcnt mode, d ~ c  nurrtbcr 

outpurling its Response Message to aProgram Query, and is of mcawrcmcnts programmed for h c  block maurcmcnt  havc 
inrerruplcd by a ncw Progam Message. bocn compIctcd. - 

Dcud[ockcd Condition. Whcn rhc input and outpul buff'crs arc 
fillcd, with Lhc p m r  and rhc execution contrd bIockcd. 
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Section 5 - Native Language 

Standard Even! Slatus Enabk Reglster 
Thc ESE rcgistcr is a means for the application program to sclcct, 
from thc posilions of thc bib in the standard-dcfind Event Status 
Bylc, thosz cvcnls which when [rue will sct h e  ESB bit rrue in the 
Slillus Byw. I1 contains a user-modiiiablc image of the smdard 
Evcnr Slatus Bytc, whcrcby each true bit acts to cnablc its 
corresponding b i ~  in ~ h c  smckud Event Status By=. 

Bit Selector: *ESEphs Nrf 
Thc program command: *ESE plu Nfl performs Lhc selection, 
whcrc Nrf is a dccimd numcric, which whcn decodd into binary, 
produccs Lhc rcquird bit-pallem in Lhe cnrtbling byrc. 

For cxarnplc: 
W~hc ESB b i ~  is rquircd w bc sct true only whcn an exccuLion 
or dcvicc-dcpcnden~ error occurs, thcn NjshouId be sct to 24. 
Thc binary dccodc is 0001 1000 so bit3 or bh4, whcn me, will 
sc1 Lhc ESB bit true; b u ~  when bils 0-2.or 5-7 arc rrue, thc ESB 
bic will remain false. 

Reading the Standard Event Enable Register 
Thc common qucry: *ESE? reads thc binary numbcr in  the ESE 
rcgis~cr. Thc ruponsc is in Lhe form of a dcci~nnI numbcr which 
i s  [he sum of the binary-weightd values in the register. 
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Section 5 - Native Language -- - A- 

1362 Native Language - IEEE 488.2 Command Syntax Diagrams 

Select DC Voltage measurement mode, range, filter and accuracy 

Nrf is a dccin~al nunlcric value uscrl to sc.lc,ct thc rmgc. 
Thus for n rrtadulus vnluc ot Nrf: 

Fxccssivc d i g i ~ ~  in  Nrf arc roundcd to 6.5 cligih. 
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Section 5 - Native Language -- 

Select DC Current measurement mode, range, filter and accuracy 

Thc I A  mngc is thc only range available. 

FIL'I'l inscrts d ~ c  malog lillcr. 
Thc NMRR is 74dB @ SOf i J6OHz  50.1%. 

FF LTB removes thc analog fillcr. 
Thc NMRR is 54dB @ SOH;I./GOI-Iz +0.1%. 

RESL4 scts rcsoIution and A-D pcrformancc Lo 4.5 digirs. 

KF:SLS scb rcsoIution and A-D pcrformancc to 5.5 digits. 

An Execution Error isgcncrad if thc instrumenlis not filtcd with 
Option 30. 

Notc: On exit from this function the s ~ c s  of thc filter and 
rcsolu tion are storcd. 

On rcrurn to this function, thcsc settings arc recallcd and 
used as defaulr unlcss cxplicitly specified. 

RESL6 scts resolution and A-D pcrformancc LO 6.5 digits. 

At Power On or Reset; the defauIr: 
DCI RESLS FlLT0 

is sclcctcd bu1 not active. 
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Select AC Voltage measurement mode, range, filter end accuracy 

Nrfis a dccimal numcric. valuz used to sclcc~ thc rangc. FILTl inscrtq ~ h c  andog fi!rcr. 
Thus for n modulus valuc. of Nrf: FTLTfl rcmovcs the analog filtcr. 

L O .  1 9  sclcc~r Uic 1OOmV rangc. RE5C4 sets resoluriori and A-D perfomancc to 4.5 digits. 

RESLS seb resolulian and A-D perfcrnnancc ro 5.5 d i g i ~ .  

DCCP DC-coupled. 

ACCP AC-couplcd. 

Exccssivc digic; in Nrf arc roundcd ro 5.5 digits. Filter CnmbinatSoas: 
FILTG.) and ACCP: r3fiOHz; AC-couplcd. 

AU'I'O scIzcis ~ h c  auromngc facility. FILTd and DCCP: >~HK-I-L; UC-coupld. 
Whcn in AUTO, thc DMMattcrnpLs lo scIcct thc. most approprinlc FlLTl and ACCP: >40Hz; AC-couplcd. 
range, moving up-range on ovcrIwci and down-range on less Ihrm FILTl and DCCP: >IOHz; DC-couplcd. 
I S 2  of range, If hcrc is still. an ovcrloud on thz 300V rangc, Lhc~r 
a mcaqcrrcrncm error will bc gtncratcd. AL Power On or Reset; rhc  dcfaull: 

,4 ~ 3 1 1 ~ 1  Nrf dcselecu rhe AUTO modc. ACV (300V) RESLS FlLT0 ACCP 
is sclwtcd but not ac~ivc. 

Note,: On cxil from his  function LIW st3tcs of thc rmgc, film, 
resolution and coupling arc srord. 
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Section 5 - Native Language -- 

Select AC Current measurement mode, range, filter and accuracy 

Thc 1A rmgc is ~tlc only range available. 

FI LT1 inscrts thc analog filter. 

FILTQ rcrnovcs thc analog Liltcr. 

HESL4 e t s  rmlution and A-D pcrformance to 4.5 digits. 

RESLS seu rcsoIution and A-D pcrformance lo 5.5 digits. 

DCCP DC-coupled. 

ACCP AC-co~pkd. 

Filter Combinations: 
FILTV) and ACCP: >360Hz; AC-coupIcd. 
FILTfl and D C C P  ,360Hz; DC-coupIcd. 
F l L T I  and ACCP: >40Hz: AC-coupled. 
W L T I  and DCCP: >IOI-k; m-couplcd. 

At Power On or Reset; Lhc default: 
ACI RESLS FILT0 ACCP 

is selected but not active. 

An Execution Error is generalcd ifthe instrument is not L'ilted with 
Option 30. 

No~e: On exit from this function Lhc states of the filter, resolution 
and coupling arc storcd. 

On return to Lhis function, rtlcsc scttings arc rccallcd and 
used as dcfault unlcss explicitly specified. 
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Section 5 - Native Language .- 
- 

Select Ohms measurement mode, range, filter and accuracy 

Nt? is a dccirnal numeric valuc uscd LO sclcct thc rase. PILTt inserts thc analog filter. - 
Thus for a malulus vsluc of Nrf: Thc NMRR is 7 4 d ~  @ 50U;.J60Hz +0.1%. 

RLTa removcs thc analog filtcr. 
0 to 199.9009 scIccts ~ h c  100R range. The NMRR is 54dB @ 50tXz/6OHz f O . l % .  
2438 LO 1999.999 scIcctu rhc IkiZ rancc. 

L. 

2080 LO 10999.99 scIccts lhc 10k0 rangc. PESLd sets rc.wIulion and A-D pcrfomancc lo 4.5 digit% 

WIRE2 - Two-wirc inpu~ connection. 
Excessive digits in Nrl'arc roundcd to 6.5 digils. W R E 4  - Four-wire input connccdon. 

AUTO sclcct~ thc autorange facility. Ar Power On or Reset; thc dcfauIt: 
When in AUTO, thc DMM atrempts to seIccl ~ h c  most appopria~c OHMS (10MR) RESL6 FILTQ WIRE4 
rangc, moving up-rmgc on ovcrload and down-rangc on lcss than 

is sclcctcd but nor activc. 
18% af'rangc. If therc isstill movcrload on the IOh?!2rdngc, thcn 
a mciaurcmcnt crror will bc gcncratcd. 

A valid Nrf dcsclcc~s thc AUTO modc. 
Nolc: On cxit from this function thc s l a m  of' Lhc range, f i ~ c r  

resolulion and 2/4 wire conneclion are smrcd. 

On rctum to this function, thcsc scllings are recalld md 
uscd as default iinIcss cxpIicit1y spcificd. 

2-Wlre Measurernenrs Qwlre Measurements 

With a 4-wirc conncclion rhe lcad 
rc.sis~mccs have ncgligiblc cffccl and only 
thc valuc of Rx is displuycd. 

f-- 
-- 

I+ 7 For ~ h c  majorily of appiications  he 

r '" I sirnplc 2-wirc ,mangcrncnt will t~ 
12.wira I 

ohm?.\ I ,,, adcqua~c.  Howcvcr. thc vriluc 
L+- 

-!. .: ~r 
Lo I 

42-w* 
- " 

ohr.3\, , 

displayed will includc the rcsistancc 
of Lhc connecting leads, 

Use a twislcd pair cabb to rcduce 
induced voIlagcs, parlicularly whcrc 

1 4  

'. 
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Select an input port; and the ratio mode 

All of thc a b v c  sclcclions arc mutually cxclusivc. At Power On or Reset; Lhe dcfmlr: 

OFF disconnects a11 inpub 

CH-A scIccts Channcl A inpuls (See Sccr. 2 p2-3). 

INPUT OFF 
is ~ I e c c d  and active. 

An Execution Error is gcncratcd i T  rhe instrument is not 
Option 40 Selc.ctioos: filted with Option 40, togcthcr with an artcrnpl k i n g  madc 
CH-B sclccts C h a ~ c l  I3 inpub (See Sercr. 2 p2-3). LO S C I ~ C L  CH-B. ADIVB, ASUBB or DEVTN. 

ADIVB lakes readings from Channcl A and Channcl B 
input altcmawly, rhcn dividcs Lhc Cbnncl A 
ruding by theChamcl B rcading lo produccthc 
result. 

ASURB Ukcs rcadings rrom Channcl A and Channel B 
input alrcrnatcly, Lhcn subuacrs rhc Channel B 
rading Liom thc Channcl A rcading lo producc 
~ h c  rcsult. 

DEVTN rakcs rcadings from both channels A and 8. The 
rcsulting dcvialion dataobtained from thismde 
is of ~hc  form: 

( A - B ) / B  

Select Local or Remote Guard 

Thc abovc sclcctions arc mulualIy exclusive. At Power On or Reset; ~ h c  dcfaul~: 

LCL InlcmaI guard uacks and shicIdsare inlcrnally conncclcd 
ro Signal Common. The Guard pins of thc fronr panc.1 

GUARD LCL 
is sclcctcd and activc. 

Inpul plug arc open circuil. 

KEhl Ir~lcrnal ~ w x d  wacks and shiclds arc disconnccred from 
Signal Common, mii conrrccrcd ro lhc sclcc~i'xl channel's 
Guard pin on h c  frontpanc.lAn:dog Inputplug(Ch A-pin 
7; Ch B - pin '3). 
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Section 5 - Native Lamuage 

Perform Input Zero 
This corrirrland is used to rcmovc thc offscrs a1 zcro input. To cnsurc truc zero input, thc front panel input plug Hi and LO pins 
musl he shoncd tcrgcthcr. Channcls A (Hi -pin 1; Low - pin 5) and B (oplion 40 only - Hi -pin 15; Law -pin 11) arc z c r d  
sepmlcly, and only the sclcctcd channcl is x r d .  

Thc corrections arc held in volatile mcmory, bul arc clcarcd only on p w c r  down. 

Response: 
O t  No crrors prcscnt. 
~t Errors prcscn 1. 

Whcrc: t = ; or <If> 

If any crrors arc prc.wnt, thc rclcvanl error codes arc placcd in a qucuc 
which is aucssiblc using thc rcqucst DDQ?. 
(See 'TST? on page 5-28.) 

Note: ZERO? is not acccpted in Autorangc. or in any AC funclion. In thew 
cascs an Execut ton Error is gcneralcd. 

+ 

Select Trigger Source 

This command sclccts cithcr the 'Sysicm' or an extcrnd rriggcr to inilia~c a 
mwuremcnt. 

IfSYS issclwtcd, ~hcn rrleasurcmcntscan bc takcn using T R G ;  X?; o r h c  VXI 
word scrial rriggcr command. 

If EXT is sclccted, ~hcn rr~casurcrr~cnts will bc taken on rcccipt of sui~ablc 
hardwarc viggcrs from h e  Gon~ pancl BNC connecrar. 

A1 Power On or Reset; thc default: 
TSRCE SYS 

is sclcckd and aclivc, 
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Section 5 - Native Language -- 

Select a Trigger Delay 

This command scrs ~ h c  Lirnc dclay belween the trigger k ing  rcccived and the start of the analog-lo-digital conversion. 

DFLT 
Each mcaswcrncnl mode and function has i~s. own defaul~ delay 
sclring (fixcd in firmware) which wiII bc uscd if DFLTis selecrd. 

Nrf If a faslrcad-rate is rquircd. hen Nrf must bc uscdand scr to zcro. 
This isa decimal mncric value u a  to=lthcdclay ilmc- 11s basic non-dcfaulldclay is set, itrcmains unlil eilher a Nrf 
unirs are seconds. is ser or DFLT is selected, cvcn if thcrc is a range or funcrion 
Thl;..spanof ~ h c  Nrfdclay counkrisfrornOro 10s. Anh'rfofgrcalcr changc. Howcvcr, the default deIay will be forced whcn rhcm is 
than 10s results in a dclay of 10s. Forshorlcrdclays,thcrcsolulion an updatc during a rncasurcrncnt cyclc, such as whcn autoranging 
ol' ihc inrcrvals bctwcen ticlay-~imc scttings is dcpcndcnt on thc or switching channcls in Ralio modc. 
size of rhc rrlcrnory uscd ro slorc ~ h c  dclay-time dim. This is as 
lbllows: Ar Power On or Reset; the tiel-aulr: 

Delay Selection Resotution 
5 I Oms 1 0 ~  

DELAY DFLT 
is selcc~ed and activc, 

I362 Delay Default Tables 

Thc delays Lislcti in rhc following tablcs arc a c h c  unless a specific delay is progrmmcd. - Once progmmrncd, a specific dclay will bc appIicd U) all subsequent readings unlil cither thc DELAY DFLTcornrnand is rcccivcd, 
or thc instrumcn~ is rerumcd to local conrrol. Dclays thcn rclum to thcir dcfault valucs. 

ACV 
& 

Act 

OCV, acr, ACV .s ACI 

Out 
In 

Funct 

200ms 
500ms 

(2.5 secs if dccp 
selecfod) 

Fllt. I Delay I 
3hms 
Range Fllt. / Default Delay 
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Section 5 - Native Langgge 
-. 

Perform a System Trigger - 

An Executton Error is gcncmrcd if an input c.hannc1 is not 
conneclcd. 

Fetch the Last Reading 

Rcsponsc for 4.5 digit resolution is an Nrf: 
1 2 3  4  5 6 7 8 9 1 0 1 1 1 2  
s n x x x n n E s n n t  

Rcsponsc fur 5.5 digit rcsolurion is an N r f  

1 2  3  4  5 6 7 8 9 1 0 1 1 1 2 1 3  
s n x x x n n n E s n n t  

Rcsponsc for 6.5 digit rcsolulion is XI Nrf: 
1 2  3  4  5 6 7 8 9 1 0 1 1 1 2 1 3 1 4  
s n x x x n n n n E s n n t  

Whcrc: 
s = thc sign: +or -. 
n  = ASCIIdigit 0 to 9. 
x = cithcr n  or an ASCII dccirnal point. 
E = ASCII character identifying Lhc cxponcnt. 
t  = ; or clfr (= linc fwd). 

R~sponsc for OvcrIoad: 200.000E+33 t 

Thc normal raponst is thc most-rccenl rncasurcrncnl, which is 
rcad but not dcstroycd. 

If a rcqucst is reccivcd while ~ h c  DMM analog-lo-digital 
conversion is slill in progress; Lhcn [ha[ convcrsion is allowcd ta 
complclc, and its result is givcn as ~ h c  response. 

If RDG? is scnt when no trig_~cr has bwn rcccivcd sin= Power 
On or Reset, the following rcspnsc is gcncralcd: 

-20.0000E+36 t 

Wherc: L = ; or <If> 
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Section 5 - Native Language -- 

Perform a System Trigger and output the result 

d 
Response: 200.000E+33 t Overload. 

Whcrc: t = ; o r < f i  if this is a single query 
command or the last mcssagc in a multiple query command. 

This command lcrminates any BLOCK measurcmcnt in progress. 

An Execution Error isgcnerated ifan input channel is not conncctcd. 
A responsc is also gcncntcd: 

Response wiih Execu~ion Error: 20.0000€+36 t 

Whcrc: 1 = ; or <If> 
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Section 5 - Native Language - 

Status Reporting 

Status Byte and Event Status Registers 

Qrv!coRoqueaEnab@RegisMr / / / / / / ,/ *SRE phs Nd 

I-l-la S 
STATUSBYTE 
REGISTER ESB I 17 4 21 0 b1 - *STB? 

\ 

Request for Scrvico Bit 
Masler Slatus Summary Bit 

Even! Status Summary Bit 

Meswge Available Bit 

Evonr Slatus Enabb Rogisrer +SE phs Nd 

*ESE? 
. . ... / 

Query Error 4 I 

I 'standard- 
Defined Event 
Statua Reglster 
\ 

Operation Campie!o 4 

PoworOn I 
User Request 

Command Error 1 

Read Event Status Re~lster 
This cvenl sutus data smcturc conforms to the lEEE 488.2 standard rquircmcnts for this structure. 

v 
Request 

WESR? 
rcrralls thc standard dcfincd cvcnls. 

Response Formal: 
Character position 

1 2 3 4  
n n n nl 

Execution Error 4 

Where: 
n = O t o 9  
nl = newline 

Cantrol 
I 

Response Decode: - 
Thc vduc rc~umcd, when convcrted to base 2 (binary), idcntifics 
the b i ~  as dcscribcd on page 5-12, and dcfiied in rhc lEEE 488.2 
smclard. -- 

~ s e c u f i o n  Errors: 
Nonc 

Device-Dependent Error 4 

Power On and Reset Conditions 
The rcgistcr is clcard. A 

Not us& 

I on 1362 1 
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--- Seclion 5 - Native L a n m e  - 

Event Status Enable 
This cvcnt smus data struciurc conforms m thc IEEE 488.2 standard rquiremcnu for his  struclure. 

+ESE cnablcs the standad dcfincd cvenl biu which will gencrate a summary mcssage in the status byte. 

Nrl is a Decimal Numcric Data EIcmcnl reprcsenhg an integer Execution Errors: 
dccimal value equivalenl to lhc Hcx value rcquircd to cnable the None. 
appropriate hi& in h is  &bit rcgistcr. Nou: that numbcrs will bc and Reset Conditions 
roundcd lo an intcger. Not applicable. 

Recall Event Status Enable 
This cvcnt stalus dam struclure conforms lo thc IEEE 488.2 slandard rquiremcnts for his  structure. 

*ESE? raalIs thc cnablc mask for h e  standard deficd evcnts. 

Response Formal: 
Character position 

1 2 3 4  
n n n n l  

Where: 
n - Ot09 
nl = newline 

Respon,se Decode: 
Thc valuc relurned, whcn convemd LO basc 2 (binary). idcn~fics 
thc cnablcd bi& which will gcncralc a summay message in [he 
service rqucsi  by^. for this data structure. 

Execution Errors: 
None 

Power On and Reset Conditions 
Thc rcgistcr is cleared. 
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Section 5 - Native Language 

Service Request Enable 
This nicasurcmcnt cvcnt status ilara slruclurc conforms to h c  lEEE 488.2 srandard requirements for this slrucrure. 

*SRE cnabIcs the standard and uscr-defincd summary bits in thc service rcqucst byte, which will 

Nrf is a Dccirnal Nurncric Data Element reprcscnting an intcgcr 
decimal value cquivalcnl to thc Hcx vduc requircd to cnablc the 
appropria~c bils in this 8-bit rcgisrcr. Now that numbcrs wiU bc 
roundcd ro an inlcgc.r. 

Execution Errors: 
Nonc. 

Power On and Reset Conditions 
Not applicable. 

Recall Setvlce Request Enable 
This rnusurcmcnl cvenr status data smcture conforms lo h e  E E E  488.2 smdard rcquirernents for this smcturc. 

SRE? 
rwalls lhc cnablc mask for the standard defined cvcnls. 

Respoose Format: 
Character position 

1 2 3 4  
n n n n l  

Where: 
n - Oto9 
nl = newline 

Response Decode: -. 
The valuc rcturncd, when converted lo basc 2 (binary), idcntilics 
thc cnablcd biu which will gcncratc a scrvicc rcquest. 

Execution Errors: 
Nonc. 

Power On and Reset Conditions 
Nonc. 
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Section 5 - Native Languag 

I 

- Read Service Request Register 
This mwsurcmcnt cvcnt slatus dam smcrure conforms to thc IEEE 488.2 standard rcquircmcnts for this structure. 

*S'TB? 
rccalls rhc scrvicc requesl rcgister for summary bits. 

Response Format: 
Character position 

1 2 3 4  
n n n n l  

Where: 
n = Oto9 
nl = newline 

Response Decode: 
The value returned. whcn convcrtcd to basc 2 (binary), idcntifics 
h e  summary bils for thc current slalus of the dala slruclures 
involvcd. There is no method of clcaring this byte directly. Its 
condition rclics on the clcaring of the overlying stcllus data 
smcture. 

Execution Errors: 
None. 

Power On and Reset Conditions 
No1 applicabie. 

Clear Status 
This mcasurcment cvcnt status dam smclure conforms lo h c  IEEE 488.2 standard rcquiremcnn for this struclurc. 

*CLS Nonc. 
clears a11 Lhc cvcnt rcgis~crs and qucucs cxcepl thc ourpur qucue. 
Thc ou~put qucuc and MAV bit wiIl bc clcarcd if *CLS Power On and Reset Conditions 
immcdiakly follows a 'Program Mcssagc Terminnlor. Not applicable. 

Execution Errors: 
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Section 5 - Native Language 

Perform Selftest - 

Response code: 
0 t Indicatcs rest compIctc wirh no errors. 
1 t Indicates tcst complctc w ih  crrors dclectcd. 

In Lhc evcnt of an crror, Lhc DDE bit in Lhc Evcnt Slalus Register 
will bc scl. An identifying numbcr will bc placed in the associared 
crror qucuc. The error number can bc read using Lhc DDQ?query. 

Recall Device Errors 

Rccalls Lhc last c m r  from the qucuc of dcvicc-dcpcndcnt crrors. 

Response: 
n n n n t  

Whcre: 
n  = ASCII digit 0 to 9. 
t = ; or <If> (= linc fwd). 

Errors relating to [he numbcrs rcturncd: 

queue empty 

AID transfer; bad data 
Inlernal calculation error 
System queue overflow 

Calibration measurement overflow 
Calibration constants corrupt 
Illegal cal store access 
Invalid non-nominal calibration value 

Illegal lest number 

Corrupt Default Line Frequency 

Selltest: + I  OV DC 
Selflesl: - 1  OV DC 

Selltest: -1 0V DC filter 
Selftest: +IOV DC lilter 
Selftest: +I OV DC filter 

Selftest: 
Selftest: 
Selftest: 

Selltest: 
SeRtest: 
Selftest: 
Selftest: 

Sentest: 
Selftest: 
Sentest: 

Selftest: 
Selftest: 
Selftest: 
Selftest: 

Selftest: 
Selftesl: 
Selftest: 

+ tV  DC 
+I OQmV DC 
divider check 

+lOV AC 
-1 OV AC 
+TV AC 
+100mV AC 

1 OV zero filter 
+I 0V filter 
+10V filter 

I k n  
1 om 
1 OCkn 
1 MCL 
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Seclion 5 - Native Language 

Enable calibration mode 

An Executlon Error is gcncra~d if thc cxternal cal switch is nor in thc enabled 
position (Up) whcn this command is rcccivcd. 

Perform an Autocallbration 

If CALL? is se lcc~d,  thcn thc operation will correct thc zero point (gcncrally thc 1% 
point for AC) in thc two-point calibraion. 

IICALH? is sclcctcd, then the operaion will corral thc Full Range point in thc IWO- 

point calibralion. 

If Nrfis present, then the operdtion will u s c  its value as thc non-nominal mgct in ~ h c  
rcquesrcd calibration. 

Response: 
I J t  Calibration complete with no errors. 
I t  Calibralion complete but with errors present. 

Executlon Errors: 
Calibration can only bc: cxccutcd if lhc following conditions arc met: 

I. The cxrcmal caI switch must bc in the cnablc position (Up), and lhc calibrerion 
modc must have bccn turncd on by sending lhc CAL ON command; bclorr: [his 
cornmand is rwcivcd. 

If cihcrof these conditions is not fulfilled, hcn an execution crror will be gcncratcd. 

2. When an Nrf is usd, ir musl bc: compatible wilh dm setting to bc caIibratcd. 

I f  an Nrf is prcscnr, but i t  is not cornpLibIc with thc scrting; [hen an cxccution crror 
will be gcncratcd, 
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Sedion 5 - Native Language - 

Recall Calibration Constants 

Rcsponse Code: 

1 2  3 4 5 6 7 8 9 1 0 1 1 1 2 1 3 t 4  
s n x x x n n n n E s n n ,  

15 16 17 18 19 20 21 22 23 24 25 26 27 28 
s n x x x n n n n E s n n ,  

29 30 31 32 33 34 35 36 37 38 39 40 41 42 
s n x x x n n n n E s n n t  

Whcrc: 
9 = thc sign: + or -. 
n  = ASCII tligil0 to 9. 
x  = chhcr n  or an ASCII decimal point. 
E  = ASCII characlcr idcn~ifying Lhe exponent. 
t = ; ordf>(=lincfccd). 

Thc nurnbcrs rcturncd rclare only lo the currenlly-sclccled function and rangc. 

Thc first numbcr is thc positive gain facror, the second is thc ncgalive gain facror. and the thud is the 
zcro offwl. For AC and Ohms funclions, the negative gain factor rclurncd is always unily. 

Recall AID Calibration Constants 

Response Ccdc: 

1 2  3 4 5 6 7 8 9 1 0 1 1 1 2 1 3 1 4  
s n x x x n n n n E s n n ,  

15 16 17 18 19 20 21 22 23 24 25 26 2728 
s n x x x n n n n E s n n ,  

29 30 31 32 33 34 35 36 37 38 39 40 41 42 
s n x x x n n n n E s n n t  

Whcrc: 
s = the sign: + or -. 
n  = ASCII digit O 109. 
x  = cithcr n  or an ASCII decimal poinr. 
E = ASCII character identifying h c  cxponcnr. 
t = ; or elh (= line f'ced). 

Thc nurnbcrs remncd rclatc only m thc currcnt Iy-sclcctcd linc frequency and resolurion. 

TIlc f i s t  numbcr is h e  posiuvc gain factor, the mend k b e  negalivc gain factor, and h c  bird is the 
zcro offsc~. 
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Section 5 - Native Language 

Recall Calibration Values Stored during Calibration Sequence 

Response Format 

Response Detail 
A calibration uiggcr (scc CALH? and CALL? carlicr) can initiate 
scvcral 'Calibralion Operations', depending on thc tmc  of 
calibration k ing  pcrfomcd. 

Each Calibralion Opcrarion Lakcs four r ~ d i n g s .  It thcn compues 
rhcir mmn, which ullimatcly rcsulls in a corrcclion constant 
(wmctimcs directly. and somelimes by compulation with h c  
mcans of othcr operations). 

Thus a group of live valucs (four rcadings and thcir mcan) rcsults 
from cvcry opcralion. Each group is placed inlo the calibralion 
buffcr and al l fivc valucs can bcrccallcd by a singlc CVAL? qucry. 

CVAL? rcturns thc valucs from thc calibration buffer, starling at 
thc highest occupicd buffcr localion, decrcmenting thc indcx 
number as it rwds cach valuc. Whcn h c  indcx rcachcs 0, all lhc 
valucs havc bccn rcad. Any subsequcn~ CVAL7 continues to 
rclurn boh thc valuc at indcx 0 and the indcx No 0, until anoher 
calibration trigger is commanded. 

Thc ncxl calibration uiggcr will placc ncw valucs in thc buffcr as 
thc calibration opcrdons prmxcd, slarling again at rcgislcr a. 

Thcy arc rclurncd as fivc pairs of nmbcrs, thc fmt four pairs 
rcprcscming the reading valucs and ~ h c  fifth pairreprcscnling thcir 
m a n ;  all from a singlc calibration operalion. In eachpair, h c  first 
nun~bcr is L ~ C  valuc i k l f  (Nr3 fornor) and the second is ifs indcx 
numbcr (hlrl form!) in thc calibra[ion buffer. 

Thc calibration buffcr ha3 sufSicicn1 capacity for thc grmtest 
numbcr of opxations 10 rcsulr from a single calibration uiggcr. 
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-- 

Section 5 - Native Language - 

- 

Line Frequency Selection 

This command selects ~ h c  line frqucncy and thus the optimum t4/D configurduon for 
this frcqucncy. I t  should always be seioctcd with carc bcforc using STLN, as it is 
slorcd as thc dcfaull powcr up and rcscl configuration by lhar command. 

Thc only numbcrs acccptcd by this command arc: 50,60, or 400. 

Read the Line Frequency Switch Setting 

I ' LINE? 

Two nurnbcrs arc rcrumed: thc first indica~cs ~ h c  currentIy-xlcctcd linc frcqucncy; 
rhc second is thc dcfadt which is sct at power on or rcscl, or ar calibrarion triggcr. 

Response: 

Whcrc: t = : or <If> 

Save Default Line Frequency 

This cornmand savcs h c  currcnlly-sclcctcd Iinc frcqucncy for use as h c  default 
frqucncy under Powcr On and Rcscr conditions. 

Response: 
0 t Save successful, no errors present. 
1 t Errors present. 

Whcrc: t = ; or <lb 

Execut Ion Errors: 
Errors arc gcncrated if calibration is not enabIcd with boh 
the CAL switch and h c  C A L  ON command. 

If [his valuc is corrup~, hen thc dcfault bccomcs @Hz. 
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Section 5 - Native Language -- 

Set the Number of Readings to be Taken in a Block 

This command arms thc DM34 to take the next Nrftriggers and put the r e s u l ~  into the 
block rcading buffer. Thesc may then bc accessd by h c  BRCL? qucry. 

Aftcr N d  uiggcrs havc been reccivcd, thc DMM generates a URQ in the Srandard 
Evcn~ S tam Registcr, thcn rcsumes placing single measurcmcnls in h c  output queue. 

Thc Span of Nrf is 1 10 1 0 8 8 .  

Execullon Errors: 
An crror is gcncratcd if Nrf is lcss han 1 or gcalcr than 1 0 0 0 .  

Note: 
Rcccipt of h e  X? qucry tcrrninatcs thc BLOCK opcntion. 

Read the Number of Readings Present in the Block Store 

Response: 
Nrl 

This rcqucst also ~crminates rhc opcradon of Lhc BLOCK 
command il' sufficient miggcrs have not b a n  rcccivcd. 
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Section 5 - Native Language --- .- -.~- .- 

Recall the readings from the block store 

Return to CllL 

Thc firs1 Nrf is the slrulpoint for rcadings from  he buffcr; the second Nrf 
is for [hc finish point. 

Thc rcadings arc relurncd in Lhe format described for thc RDG? qucry, 
succcssivc rcadings being separated by a comma. 

Execut Ion Errors: 
An crror is gencrakd if the s&ul valuc is grcalcr than Lhc end valuc, or if 
the cnd vduc is grcatcr Lhan Lhe numbcr of rcadings in thc buffcr. 

Note: 
This qucry terminates the operation of the BLOCK command if' 
suificicnl Uiggcrs havc no1 bccn rcccivcd. 

This directs Lhc DMMLo i n k r p r c ~ c m  commands inslead ofIEEE488.2 
commands. I1 is Lhc complcmcnt of thc CIIL command GAL. 

Command Errors: 

A oom~nand error is gcncnkd if ihc inwumcnt is no1 

a Modcl 1362MT. 

Return to SCPI 

This directs LhcDMM to inlerprct SCPI commands msmdof IEEE488.2 
commands. I1 is Lhc complcmcnl of thc SCPI command SYSTern 
LANguage  NATive. 

Command Errors: 

A command crror is generdted if thc instrumen1 is not 
a ModcI 1362s. 
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Section 5 - Native Language -- 

Diagnostic Commands 

Perform an Individual Test from the SeIftest List 

The Nrf for this command gives the test nurnbcr to bc pcrfomcd. Thc 
lcst will lcavc thc DMM in thc hardware configuration rcquircd for thc 
tcst. 

Note Lhar Lhc individual tcst nurnbcrs uscd in this command arc thc samc 
as thc nurnbcrs of the failcd tcsl that arc reported by the DDQ? query. For 
group test add 100 lo the test numbcr. 

Response Code 

The Nrl in this responsc is cither 0 for tcst pass 
or 1 for test fail 

Thc first Nr3 is the vduc mcasured by the DMM during thc tcst. 
The second Nr3 is the absolute high limil of ~ h c  tcst. 
Thc third Nr3 is thc absolute low limit of thc lest. 
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Section 5 - Native Language - 

Recall Test Measurements 

Thiscommand fetchcs thc rcsult of a kst from thc rest buffer and 
rcpom i t  only in a normalized formal: 0 - 1.9999. 

Thc buffer is organized to incrcmcnt on cach read until it hits thc 
'empty' markcr whcn il will rcser to thesm.  Thc'cmp~y'indicator 
is a largc ncgntive number -19.00CEl0E+33. A new tesL will 
overwrite thc previous values. 

Whcrc: 
s = the sign: + or -. 
n = ASCII digit 0 tog. 
x = eilhcr n or an ASCII dccimal point. 
E = ASCII character idcntifying the exponent. 
t = ; or *If> (= line fwd). 

Clear the Calibration Store (EEPROM) 

CAUTION! This operalion clears all calibration mcmorics 
(cxccpt scrial number, dcfault frcqucncy and 
hose i~cms slorcd using the 'PUD code). 

Response: 
0 t Operation successful, no errors present. 
1 I Errors present. 

If any crrors arc prcsenl. thc rclcvant crror codes arc placcd in a 
queuc which is acccssiblc using zhe rcqucst DDQ?. 

Execution Errors: 
Thc calibration slore can be clcard onty if thc following 
conditions ruc: mcl: - Thc cxtcrnd cal switch must bc in Lhc ennblc position (Up). 

and thccalibration modc must havc bccn lurncd on by scnding 
the CAL ON command; before h i s  command i s  rcceivcd. 

If cithcrof thclicconditions is notfulliIIed, thcn an cxccution crror 
will be genc,ratcd. 
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Section 5 - Native Language -- 
Mandatory IEEE 488.2 Commands 
All of the commands under his heading arc common commands or queries defmed in the EEE-488.2 standard. 

l/D (Identlflcatlon) 
This command conforms to thc IEEE 488.2 standard requirements. 

=IDN? 
will mall  L ~ C  insltumcnt's manufaclurcr, modcl nurnbcr. scrial nurnbcr and fmwarc level. 

ExampIe of Response Format: 

1 2 3  4  5  6 7 8 9  1 0 1 1 1 2 1 3 1 4 1 5 1 6 1 7 1 8 t 9 2 0  
D A T R O N  W A V E T E K , 1 3 6 2 ,  

Where: Response Decode: 
The dnla contained in Lhe response consis~s of four comma- Thc data condncd in h c  Sour fields is orgnnizcd ns Sollows: 
scpaua~cd ficlds, thc last two of which are instrument-dcpcndent. First licld - manulaclurcr 

Sccond ficld - mdcl  
I f  = Linefeed Third field - serial nurnbcr 

Fourth ficld - firmware levcl (will possibly vary from onc 
TIC dam elcmcnt type is dcfincd in the IEEE 488.2 standard instrument to ano[hcr). 
specification. 

Execution Errors: 
None. 

Power On and Reset Conditions 
Not applicable. 
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Section 5 - Native L a n g g e  -- 

Mandatory IEEE 488.2 Commands (Contd.) 

Operation Complete 
This command conforms to h e  IEEE 488.2 standard requircrncnts. 

-0PC Execution Errors: 
is a synchronization command which will gcncratc an operation Nonc. 
complcce message in thc standard Event Sratus Registcr whcn all 
pcnding operalions arc complctc. Power On and Reset Conditions 

Not applicahlc. 

Operatfon Complete? 
This command conforrns to he  IEEE 488.2 standard requircrnen&. 

Response Format: 
Character position 
1 2  
n nl 

Where: 
n = 1 
nl - newline 

Response Decode: - 
The vaIuc returned isalways 1. which is placed in the outpulqueuc 
whcn all pending operations arc complctc. 

- 
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Section 5 - Native L a n e g e  - 

Reset 
This command conforms LO the IEEE 488.2 standard rcquircmcnts. 

+ RST Execution Errors: 
will rcsct ~ h c  instrument lo a dcfincd condition, dctailcd in None. 
Appcndix B to this section. 

Power On and Reset Conditions 
Thc rcscl.1 condition is indcpcndent of past-use history of h e  No1 applicable. 
iris~ument cxcept as nolcd bdow: 

*RST docs noL affect thc fouowing: 

the sclcckd address of rhc insuumcnt; 
calibration dab Lhal affect specifications; 
SRQ mask conditions; 
rhc slak i:S h c  E E E  488 interhcc; 
stored math consmls. 

Wait 
This command conforms lo h c  IEEE 488.2 standard rcquircmenm. 

* WAI Esecution Errors: 
prcvcntq ~ h c  ins~nlmcn~ Srom cxcculing any further commands or None. 
qucrics until lhc No Pcncling Opcrutions Flog is scl lruc. This is 
a mandatory command for EEE-4813.2 bul has no rclcvance lo h i s  Power On and Reset Conditions 
inslrumcnr as rhcre are no parallcl proccsscs requiring Pcnding Not applicahlc. 
Operation Flags. 
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- 
Section 5 - Native Language -- 
Optional IEEE 488.2 Commands 
From a choicc of many commands, thc following are includcd because of their relcvancc to the 1362. d 

Recall Current Instrument Settings 
This command conforms to thc KEEE 488.2 standard requirements. 

LRN? 
rolurns data a b u t  thc currcnt scttings of thc instrument. Thc 
rcsponsc givcn bclow must bc rcgardcd as only lypical, as thcrcarc 
many combinations of possiblc responses. Thc maximum numbcr 
of charackrs [hat can bc cxpcclcd is 90. 

Response Format: 

Character Positions: 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 
O H M S  l E + 7 , W I R E 4 , F I L T  

21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 
0 , R E S L S ; l N P U T  C H - A ; G  

41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 
U A R D  L C L ; T S R C E  S Y S ; D  

Whcrc: 
r = test rcsull: El or 1. 
s = thcsign:+or-,  
n = ASCII digit 0 to 9. 
x = either n or an ASCII decimal point. 
E = ASCII chmctcr identifying thc exponent. 
1 - - ; or <If> (= line fccd). 
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Section 5 - Native Language - 

w 

Return the option numbers of the instrument options which are fitted. 

Response Code 
-4 

The first Nrl indicates thc presence or abscnccof the Cmcnr Oplion: Option 30. 
The valuc of this Nrl can be: 

0 - No option 
3 0  - Current option 

Thc second Nrl indicates the presence or absence of LheRatio Option: Option 40. 
Thc valuc of this Nrl can be: 

0 - No option 
4 0  - Ratio option 
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Seclion 5 - Native Language -- 

Protected User Data 

Entry of User Data 
This command conforms lo Lhc IEEE 488.2 standard rcquircmcnrs. 

W hcre: 
phs = Program Header Separator 
d$it = one of the ASCII-coded numerals 

user message = any message up to 63 bytes maximum 

-PUD Execution Errors: 
:~l[ows a uscr to cnlcr up lo 63 byrcs of dam into a prokcled mca to Execution crrors arc gencralcd if thc ins~umcnt is not in rhc 
i d 4  fy or chamc~crizc thc DXIM . Thc ~ w o  rcp~sentalions abovc cxlcrnal calibration modc. 
art: allowed depending on thc mcssagc lenglh and thc number of 
' d i g i ~ '  rcquircd to idcnliry this. Thc instrument must be in thc Power On and Reset Conditions 
c.xrcmal calibrarion modc for this command to exwulc. Dala arm rcmdns unchan~cd. 
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Section 5 - Native Language - - -  

Recall of User Data 
This command conforms to Lhe IEEE 488.2 standard rquircmcnur. 

*PUD? 
rccalls prcviously cntcrcd user &la: 

Response Syntax: 

Where: 
digit = one of the ASC tl-coded numerals 

user message = the saved user message 

Response Decode: Execution Errors: 
The prcvious1y-saved message is recalIed. If no message is None. 
available, thc valuc of thc two digils is 00. Thc dah arm contains Power On and Conditions 
63 by ~s of data. Data arca rcrnains unchanged. 

Note: Some controllers may need programming to accept strings d this length. Refer lo appropriate manuals 
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APPENDIX A to SECTION 5 
1362 Device Settings at Power On 
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Appendix -- A to Section 5 - Natlve L a n g ' e  

1362 Device Settings at Power On 

Active Function: 
Funct. Range Filter Resol. 

DCV 3 OOV FLTa RESL6 

Inactive Functions: 
Funct. Range EYltcr R e d .  Other 

DCI 1 A FILT0 RESLS 
ACV 300V FiLT8 RES W ACCP 
ACI 1 A FLT0 RES I5 ACCP 
Ohms 1 OMR FILTa RESL6 WIRE4 

Analog Connecllons 
Inpul TNPUT OFF 
Guard GUARD LCL 

Analog Processes  and Condltlonlng 
Trlggw Source TSRCE SYS 
Delay DELAY DFLT 
Input Zcro Setting rctaincd in non-volatilc mcmory 

Call brallon Processes  
Cnllbratlon Disabled 
External CsUbrntion Col-rectiuns Applicd 
Llne Frequency 50/M Hz Sclting rctaincd in non- 

volatile mcmory (or if 
compcd. 60Hz) 

Devlce Monitoring 
Last Readlng VaIue Recall InvaIid unlil d k r  first ~ i g g c r  
Device UD (Serlal Number) Sclting rcmincd in non- 

volatile mcmory 
OptIons Fitted D a b  As fi~lcd 
Protected User D a b  Scrting rckincd in nan- 

vulntilc rncrnory 

Sta tus  Reporting Condltlons 
Statw Byte Register Clear 
Event Status Rqlster Clear 
Output Queue Empty unril d ~ c r  rust qucry 
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SECTION 6 
GUIDE to CllL COMMAND LANGUAGE 

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com

ManualsPlus.com

https://www.manualsplus.com/


Section 6 - MATE CllL Language 

SECTTON 6 Guide to CllL Command Language -. 

'Power On' Default Settings 

Al~cr Lhc powcr h s  k e n  applicd, the DMM wiU perform its If il is not possiblc to set ~ h c  DMM inm its initial slate (due to a 
power-on configuration routinc. This routine will set the D m  hardware fault, for cxample) then Lhe DMM will gcncratea Fatal 
analoguc c i r cu i~  into thcir initial slates: Error and attcmpt to report thc failurc at Lhe rust opponunily. The 

DC DM34 will not rwpond to any funher commands oncc thc htaI 

300V Range crror has been replorted. 

Input Dlsconnected Whcn h c  DMM has finished i~ initialkalion, it is hcn ready to 
No Fllter acccpr commands. 
Local Guard 
N o  Autorange 
6.5 Digtt 

Control Interface Intermediate Language (CIIL) 

Thc inskurnent will communicate in accordancc wilh the MATE Spccifi'ication do cum en^ Standard 2806763 Revision C, 21 Jun 1988. 

All rcfcrenccs to CnL in this Section arc with respcct m 2806763 Rev C, 21 ~un.1988.  

Command Code Summary 
Thc minimum opcodc rcquircmcnls for a scnwr unit (thc DMM) arc : 

FNC SET SRX INX FTH CLS OPN RST CNF IST STA 
and the optional GAL 

Thc only acccptcd cnoun>s for h i s  inslrumenl arc: 

DCS ACS IMP 

Thc only valid cmodc-dcs> for h i s  instrument arc: 

ACCP VOLT VRMS RESI CURR 

Thc only used cnoun-mobs are 

ACCF ACCP ACPL CURR DCPL FORW FREQ GARD 
GAWD MAXT RESl TWOW TSRC VOLT VRMS 
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Section 6 - MATE CllL Lanauaoe 

FNC <noun> ernchar, <port> 

This op-cde i s  uscd to set the measurement configuration of the DMM. Thc FNC op-mode must always bc at the start of a command 
suing and may or may nor bc followed by thc SET, SRN or SRX op-code(s). 

The <noun> is used to sclcct a spccific rncasurcmcnt quantity, ic DCS for DC signals, IMP for resistance (irnpcdancc) and ACS for AC 
signals. 

'Ihc <mchar>s hat may bc applicd to thc <nouns are shown in thc syntax diagarn bclow. 

Syntax Dlagrem 
N.B. All ficlds within a bmninaled sking must be scparared by an ASCII space. 

Note 1: 

Note 2: 

Note 3: 

Note 4: 

Thc CURR <mchar, is only valid if the DMM has currcnr lilted. 

Thc channcl :CHI is only valid if h c  DMM has ratio fiucd. 

In Lhe cavc of DCS, ACCP causcs h c  AC mcasurcrncnl rnodc u, be seIeclcd, enabling the DhlM to rncasurc thc AC 
cornponcnt of a DC signal. 

All DCS measurements will bc: in 6.5 dlglt rcsolution. 

All ACS rnmsurcrncnts will bc in 5.5 diglt rcsolulion. 

All IMP measurcrncnts will bc in 6.5 dlglt rcsolulion. 

All DCS CURR measurcrncnts will be in 6.5 dlglt rcsolution. 

All ACS CURR rneasuremcnts will bc in 5.5 digit resolution. 
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Section 6 - MATE CliL Language 

Control Interface lnkrmediate Language (CllL) (CO~KI.) 

SET, SRN and SRX Associated with DCS 

Syntax Diagram 
N.U. All iiclils within a ~cmlinatcd string must bc scparalcd by ;m ASCII space. 

Note I: Thc emchar, must match ~ h c  anchar> in the FNC command, i.c. either VOLT, ACCP or CURR. 

Note 2: If the DMM can mawre  currcnt, thcn the ACCP ernchar> is modified to include an optional <unit> field, e.g. in the 
syntax diagram bclow: 

The <unit> :A allows thc measurement of the AC component of a current signal. 

Syntax Diagram 
X.B. AII fields wilhin a tcrn~inalcd suing must bc scparared by an ASCII spacc. 
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Section 6 - MA TE CIlL Language 

Note 3: 

Note 4: 

Nole 5: 

Note 6: 

Nole 7: 

If SET GARD is present, then thc DMM sclects REMOTE GUARD. 

IT SET GARD is not prcscnt the dcfault of LOCAL GUARD is selected. 

SET TSRC EXT aIlows mcasuremcnt rrigggers to comc from thc BNC connector an thc front pancl. 

Thc <value> following the <rnchab selects he rangc of the D m  according to the mble : 

I f  AUTO follows the crnchar> instead of a <value>, then the DMM gocs into the aumrangc modc and will sclect ~ h c  
most approprialc measurement rangc within its capabiliues. 

Absolute <value> 

The <noun-rnod>s ACCF, FREQ and GAWD arc all uscd to sclcct fhc analogue filter in  thc DMM. 

DMM Range 

Note 8: 

Note 9: 

In the casc of ACCF and FREQ: 

If <value> > 40 (Hz) thcn thc fdtcr is de-selected. 

If <value> s 40 (Hz) or lcss thcn the 6ltcr is selected. 

In ~ h c  cax of GAWD: 

If <value> 0.025 b c  filtcr is .selected 

If'<value> c_ 0.025 thcn thc filtcr is de-selected. 

Notc bat only positivc <values arc ~lllowcd. Ncgalivc cvalues>s will givc an crror. 

MAXT is uscd lo sclect an cxtcrnal Uiggcr window. 

Thc <value> tha~ follows fhc MAXT <noun-mod> musl bc greater than zero and less than 10 Seconds. 

This <value> wi11 fhcn bc wcd in chccking b c  ~imc bctwccn ihe uiggcr command and the cxicrnal triggcr actually 
arriving. If thc cxtcmal triggcr does not arrivc wifhin fhc spccificd timc, a timcout condition will occur and will bc 
rcportcd at h c  ha1 opporiuniry. 

SET. SRN and SRX commands may only follow on from a FNC command. Thcy may no1 bc used as an indepcndcnl 
command suing. 
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Control Interface Intermediate Language (CIIL) (Conrd.) 

SET, S R N  and S R X  Associated with IMP 

Syntax Diagram 
. A11 f d d s  wid7in a tcrminil~cd string must bc separated by an ASCII space. 

Note I: 

Xote 2: 

Note 3: 

Note 4: 

6-6 

If' AUTO foIlows the <rnchar> instmd of a <valuer, then Lhe DMM goes into thc autorange mode and will sclcct the 
most appropriate measurcmcnl range within its capabilities. 

The cvaluer following RESl sc1wt.s Lhc range of Lhc D M  according to the mblc : 

If SET GARD is pre.Fcnl, thcn thc DMM sclccts REMOTE GUARD. 

If SET GARD is not prcscnr rhcn the dcfaull of LOCAL GUARD is .wlected. 

Absolute dalue, 

<value> c 200 
20B 5 <value> < 2E3 
2E3 i <value> < 2E4 
2E4 5 <value> < 2E5 
2E5 5 <value> < 2E6 
2E6 s <value> 

SET TSRC EXT allows rnmurcmcnt lriggcrs to comc from thc BNC connector on rhc front panel. 

DMM Range 

0.lW.Z 
lkn 
1 OW 
1 O O m  
1Mn 
1 OMn 
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Section 6 - MA TE CllL Language 

- Note 5: SET TWOW selccts Lhc two wirc method for measuring Ohms. 

SET FORW sclocts Lhc lbur wirc mcLhod for measuring Ohms. 

- Thc default is SET W O W  if n c i h r  is specified. 

Note 6: Thc <noun-mod> GAWD is uscd to scloct Lhe analogue filtcr in Lhc DMM. 
- If ihc <value> r 0.025 Lhc filler is selected 

IT thc <value> I 0.025 Lhcn thc rdtcr is de-selected. 

- Notc lhat orily positivc <value>s arc allowcd. Negativc <values>s will givc an error. 

Note 7: MAXT is used to sclcct an cxtcmal uiggcr window. 
- Thc <value> [ha1 foIIows thc MAXT <noun-mod> must bc greater than zero and less than 10 Seconds. 

This <value> will Lhcn bc uscd in chocking thc timc berwccn rhc triggcr command and thc external uiggcr actually 

- arriving. IT thc cxtcmal friggcr docs  no^ arrive wilhin Lhc specified timc, a timcout condition will occur and wilI be 
r c p o d  at thc first opporlunity. 

- Note 8: SET, SRN and SRX comm,mds may only follow on from an FNC command. They may not be used as an indepcndcnr 
command suing. 
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Section 6 - MA TE CllL Language 

Control Interface hterrnediate Language (CIIL) (conld.) -. 

SET, SRN and SRX Associated with ACS. 

Syntax Diagram 
, ,  All fickls wi~hin a lcrminarecl skins must be wpnrarccl by ;m ASCII spacc. 

Note 1: 

h'ote 2: 

Kote 3: 

Note 4: 

Thc <rnchar> abovc mus1 malcii ~ h c  crnchae in thc mC command, i.c. VOLT, VRMS or CURR 

If SET GARD is prexnt, rhcn thc DM&? sclecrs REMOTE GUARD. 

If' SET GARD is not prescnr thcn L I ~ C  dcfauIt of LOCAL GUARD is scIcclcd. 

SET TSRC EXT aIlows mcasurcnicnL triggcrs to comc from thc BNC connector on ~ h c  lronr panel. 

Thc <value> Sollowing thc <mchae scIcc~s thc rangc of ~ h c  D h W  according to the mblc : 

Absolute cvaluew DMM Range 
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Section 6 - MATE CllL Language 

Note 5: I f  AUTO follows Lhe <rnchar> instwd of'a <value>. Lhcn thc DMM gocs into thc autorange modc and will scIcct thc 
most appropriatc mcasurcmcnt rangc wihin its capabilities. 

Note 6: SET ACPL selects mcasurcmenr of thc AC component of thc signal 

SET DCPL sclects mcsuremcnt of Lhc sum of thc AC and DC components of thc signal. 

Note 7: Thc <noun-modrs ACCF, FREQ and GAWD arc all used to scIecr the analogue filter in thc D W .  

In thc casc of ACCF and FREQ: 

If <value> > 40 (Hz) ihcn Lhc filtci is de-selected. 

If <valuer I 40 (Hz) or lcss rhcn the filter is selected. 

In lhc case of GAWD: 

If  <value> w 0.025 thc fiItcr is selected 

II'<value> 5 0.025 ihcn thc filtcr is de-selected. 

NOR [hat only positivc <value>s arc allowed. Negativc cvalue>s will givc an crror. 

Note 8: 

Note 9: 

MAXT is uscd lo sclccl an cxRmal Viggcr window. 

Ihc <value> that follows Lhc MAX1 <noun-mod> must bc greater than zero and less than 10 Seconds. 

This <value> will thcn bc used in checking the limc belwecn thc trigger command and the cxtcmd trigger actually 
arriving. If thc cxtcrnal Lriggcr daes not mivc within Lhc spccificd time, a iimcout condition will occur and will bc 
rcportcd at Lhe first opponunily. 

SET, SRN and SRX comm,mds may only follow on from an FNC command. Thcy may not hc used as an independent 
command string. 
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Control Interface Intermediate Language (CIIL) (Conld.) - 

INX <mchar><crlf> 

This op-code is uscd ro triggcr the DMM in TSRC INT mode, or arm the DMM for an cx~emal rriggcr if in TSRC EXT mode. Note that 
thc <mchar> must match the one scnr in rhc FNC command. 

This command rcplics in accordance wi~h  Secrion 5.3.2.1.1. e.g: <spr<ascii-int><crlf> 

Whcrc ~hc. ascii-int is a value representing thc timcou~ rcquircd bcforc the ncxt FTH is scnr lo thc DMM. 

FTH <mcharxcrlf> 

This op-cdc is uscd LO rc~ricve data from the DMM. 11s main use is in connection wirh a previous wigger command INX. 

Thc emcharz in [he FTH op-codc must march the <mchar> reccivcd in the last FNC op-codc. Under normal conditions, where the 
mcxurcmcnt has suaessl'uIIy k e n  takcn, this command will causc the DMM to rcturn: 

<space>aalue><crlf> 

111 h c  cvent of a previous (unrcponed) crror the D M  will return a suitablc error string of the form described in Rev C; Secrion 5.3.4 
onwards. 

CLS :CHO <crlf>; OPN :CHO <crlf> 

CLS :CHI <crlf>; OPN :CHI ecr l f~  
(These two only valid if Ratio fitted) 

Thcsc op-codcs arc uscd lo connect and disconncct thc DMM m the mcasurcment bus. 

In the disconnccred modc (OPN), thcre is total isolation bctwecn all mcasurcment terminals (Hi, Lo, T+, I- and Guard) of the DMM 
and h c  measurcmcnl bus. 

Notc that it is invalid to attempr to triggcra mcasuremcnt (using INX) whcn the DWM is disconnected (OPN). If [his is atlcmptcd then 
an crror will bc rcportcd a1 thc first opprtunily, 
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Section 6 - MATE CllL Languaqe 

RST <noun> emchar> <port> ecrlb 

This op-codc is uscd to rcsct Lhc DWI? m d u l c  back into ils Power On state. Note hat  the <noun>, emchar> and <port> must match 
thc <noun>, <mchar> and <port> Lhat wcrc sent in thc last FNC command. If these do not match, Lhcn Lhcrc will be no rcsct and an error 
wiIl be rcportcd at Lhc first opportunity. 

Syntax Dlagram 
N.B. All ficlds within a terminated s h g  must bc separalcd by an ASCII space. 

No~c Lhat CURR is onIy valid if Current is filwi. 
Notc that :CHI is only valid if Ratio is filtcd. 
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Section 6 - MATE CllL Language 

Control Interface Intermediate Language (CIIL) (Contd.) -- 

These LWO op-coda both causc thc DMM to perform the Internal Selftest rouline. Note that neithcr command has any modiricrs. 

I n  ihc caw of a scIf~cst PASS. the mcssage that is relumcd on rcccipt of thc next STA command is: 

<space><crlf> 

In  the case of n sclftcst FAIL thc mcssagc is: 

FD7DMMO1 (DEV): cascii string><crlf> 

Whcrc ~ h c  cascii string> is cxplaincd in thc scclion undcr selftest (in the n a ~ i v c  mode sccfion). 

This op-codc is uscd LO find out thc DMM's currcnl operating SL~LUS. 

Tl~c data rctumcci is in Lhc formaL covcrcd in Rev C, Section 5.3.4. 

This 01)-code cauws Lbc DXM 10 cease interpreting CIIL command codcs and accept native mode commands inslead. Thc op-code 
tias no modifiers. 
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SECTION 7 
1362 SPECIFICATIONS 

and 
SPECIFICATION VERIFICATION 
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Section 7 - 1362 Specifications 

DC Voltage 

I 

FUNCTION 

100.000 OmV 
1 .ooo OOOV 
10.000 oov 
100.000 ov 
250.000V 

RANGE 1'1 

Resistance 

=voltage 
PI 

.000 OOOkR 
0.000 OOkR 
00.000 OkR 
,000 OOOMR 
0.000 OOMR 

000.000rnK 

00[1-00rnA 

All Ranges 
(as DCV) 

FREOUENCI 
(Hz) 

1 0-40 
40-20k 
20k-50k 
50k-100k 

ACCURACY 'l14J 

+(ppm reading + pprnFS)l? 

24hour fS1 90 day , 1 year 
23°Clt10C161 Tcah5"Cfel Tca&SoC $1 

NOTES: [ I ]  100% overrange on all ranges except 250V. 
[2] Specifications for maximum resolution in each function. 
[3] FS - 2 x full range. 
[4] Valid for signals >1%FS, < 3 x 10' V.Hz product. 
[5] Relative to calibration standards. 
[6] Tcal. is calibration temperature in range 15°C to 35°C. 

TEMP. 
COEFF. 
(ppmJ°C) 
10°C-40°C 

FUNCTION 

. 

DCV. DCI & 
RESISTANCE 

ACV & ACI 

.- 
too 
50 
80 
150 

DIGITS 

6'1z 
5 'h  
4'/r 

wz 
455 

ADDITIONAL ERRORS 
( P F ~ R + P P ~ F S )  

043 
0+5 
0+150 

.- 

a+o 
0+150 

READ RATE 
(reodingds) ---- . 

5 
50 
1000 

IOHz 

1 13 
113 

40Hr 
t 
1 

360Hz 

12 
12 
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Section 7 - 1362 Saecifications 

AC CURRENT 

1 MW1 OOpF 
Crest Factor: 5:l at full range 

lnput Impedance: 
CMRR (1WI unbalance): >80dB at DC to 60Hz 

Protection all ranges: 2A internal fuse 

Crest Factor: 5:1 at full range 
Seltling Time: as ACV 

OTHER SPECIFICATIONS 

Protection all ranges: 
Settling Time: 
(to 0.1 % of step) 
10Hz(DC mupled) 
40HZ 
360Hz 

-. 

DCV 
Input Impedance: 

CMRR ( I W I  unbalance): 

NMRR: filter out 
fiher in 

Protection all ranges: 
Max. Input Current: 
Settling Time: 
(to 1 Oppm of step) 

300V RMS 

2.5s 
500ms 
200ms 

1 OGR(O.1 V to 10V ranges), 
l OMR(1 OOV 8 250V ranges) 
>1406B at DC 
>80dB + NMRR at 1 -60Hz 
>54dB at 50/6OHzf0,1% 
add 20dB lo above 
300V RMS 
50pA 
5ms filter out 
350ms fiher in 

GENERAL 

PEAK MODULE CURRENT: 
DYNAMIC MODULE CURRENT: 
MINIMUM AIRFLOW (lOaC risa): 
PRESSURE DROP: 
OPERATING TEMPERATURE: 
STORAGE TEMPERATURE: 
DIMENSIONS: (C size) 
WEIGHT: 
SAFETY: 
WARRANTY: 
WARM-UP: 

RESISTANCE 
Protection all ranges: 250V RMS 
Settling Time: as DCV up to 1 O k f l  
Max. Lead Resistance: l O O n  in any or all leads 
Open circuit voltage: 15V 

bC CURRENT 
Protection all ranges: 2A internal fuse 
Settling Time: as DCV 

I 
: 

i 

I 

1.4A (5V). 0.5A (f 12V) 
O.WA (5'4, 0.15A (+I 2'4 
1 Litar/sec. 
0.05mm H,O 
0°C to 50°C 
-40°C to +70°C 
234mm(9.2~n340mm(l3.4~)~30mrn(l .2 ' )  
1.6kg (3.51bs) 
Designed lo UL1244. IEC 348. BS4743 
1 year 
f 5 minutes to full accuracy 

RATIO 
Availability: All tunctians 
Protection: As main functions 
Accuracy: *(net channel A accuracy 

+ net channel B accuracy) 

MODULE: C size, single slot widrh 
DEVICE TYPE: Message basod instrument; Word serial prolocol: 

A 16 slave only 
LOGICAL ADDRESS: Manual salecrion 1 lo 255 

(Address 255 supports dynamic configuration) 
INTERRUPT LEVEL: User programmable 1 to 7 
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Section 7 - S~ecifka lions and Verilica tion 
----A - - ------ . 

1362 Specification Verification 

Introduction Equipment Requirements 
The faclory calibra~ion of thc 1362/S/,MT cnsurcs traccablc 
accuracy LO national standards. I& pcrformancc is quolcd in Lhc 
spxihcarionsar h c  beginning ofrhis scction, rclated to time since 
calibration. 

On rccelpt, i[ is rwomrncndcd that ~ h c  inslrumcnt is throughly 
chrckcd. This section d ~ i k  with user vcrification of h c  1362 
pcrformmcc LO ils90-day specification, this bcing h c  most likcly 
pcriod to apply on rcccipr Tabla and calculations arc: providcd 
enabling thc uscr LO vcrify cach of thc parameters Iistcd bclow. 

B a s k  Conflguratlan (including Option 40): 
DC and AC VoItagc and Resistance Calibrator of suilablc 
accuracy. 
c.g Datron Modcl48M or 4808 

(Options 10,20,30 R: 50) 

Full Analog Conflguratlon (including Option 30): 
DC and AC Voltage, IX: and AC Current, and Resislance 
Calibrator of suilabic accuracy. 
c.g Datron Mdel4800 or 4808 

(Options 10,20,30.40 & 50) 

User's Uncertainty Calculations 
'Thc accuracy ,and traccabilily of a USC~'S standards alfccls h e  unccrtaintics associated with their own equipmenl, in conjunction 
mnnncr in which the perforn~ance of any nc.w cquiprncnt can bc with thosc of thc instrumcnt. thcrcforc calcuhtions for total 
vcrificd. Uscrs will need lo cvaluatc rhc cffccts of  ~ h c  lolerancc liniils wnlidity Tolcrancc) arc rcquircd. 

The 'Validity Tolerance' Abbreviations Used 
It is impossible Lo vcrit'y thc spccification of an instrumcnt wilh 1Ir 1362 upper relalivc accuracy toIcrancc limit 
ahsalu~c ccriainty, cvcn using thc original calibration cquiprncnt 1.r 1362 lowcr relalivc accuracy mIerancc limit 
lo rndc  the rnctasurcmcnts. A11 rnc;tsurcrncnts carry a degree of Uf Datron's faclory calibration standard uncertainly rclativc 
uncertainty, this k ing  quantified by h c  Tracwbility' of thc to National S ~ ~ ~ ~ d ; l r d s  
mc:uwing cquipnicnr Lo Nationd Standards. Urn Sum of unccmintics from I362 tcnninals through  he 

l l c  mcasurcrrtcnu which loIlow arc intcndcd rocstablish that thc u.wr's mcasurcmcnl systcm Lo National Standards 

instrument pcrforms within it$ sptxificalions, mcaning itopcralcs 
within thc roIcrcmcc of ils accumula~cd unccrraintics. As h e  
rncasurcrncnts lo bc mkcn havc thc.ir own accumula~cd 
unccmintics, [hcsc must bc addcd to Lhosc of the insmmcnt in 
order io sct a 'VaIidily 'ToIcrancc'. 

'RIG Validitp Tolcrancc is obmincd by adding togchcr a11 lhc 
in~crvcnirg ur~ccmintics a1 the timc h c  meaurcment is madc. 
The spccification scts oul Lhe worst-caw allowances (relative 
to1cranccs) for thc insmmcnt's prformancc. For the standards 
cquiprncnt u.&, worst-case tolcranccs must aIso be assurncd. 
Complcrc thc Verification Rcport Shect and calculate thc validity 
~olermcc lirnirs using thc formulac providcd. If any range fails to 
vcrify and the instrumcnt is be rclurned, pIcasc bc ccrtain to 
includc copies of thc vcrification rcport shcc~s and give as much 
dc~ail as possible. 
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Section 7 - Specifications and Verification 

Verification Report Sheet 
Model 1362iSIMT Serial Number .................. Calibration Interval ...................... 

Date.. ........................ Checked by ................. Cornpany/Dept .......................... 

Xotc: Ir is advisable LO rnakeduplicatc copics of thercpon shcets for futurc use. Chcckal thevalucs shown in Ihc [able~. Contacl your Dahon Scrvice 
Ccntrc: if h e  instrumcnr fails to verify and plcasc includc eopics of thc wmplcicd vcrification rcport shccts if the instrument is returned. 

Implementation 
On Recelpt of Instrument After User-callbratlon 

Thc tables in this r cp r t  dacumcnt providc columns to enter both Once the inslrumcnt has been rc-calibrated against thc user's 
thc uscr's calculations of mlcrdnce limits and thc rcsults of standards. Dauon's factory calibration unccrtain~ies arc no longcr 
mcasurcmcnts made. valid. 

The rclative accuracy lolcrancc limits (90 day Specification) are Validity Lolcrmcc limits should then bcrecalculatcdtoincludc[hc 
already cnlcrcd in the columns. Ti-tesc figures includc Dawon's uscr's unccrtaindes in place of Datron's, which for convenience 
faculry calibration standards' unccrlaintics. are entcrcd in a scparalc column. 

A rclcvant formula, for calculating the validity tolerances on A rcIcvant formula. for calculahg the validity rolerances after 
rcccipr, is givcn on mch page of tables. uscr-calibration, is givcn on cach pagc of tables. 

Preparation 
Thcpurposc of this Verification is rocheck the instrumcnt against 
its 9Gday spification. 

N.D. For 1362MT version 

This Preparation must bc programmed in the Native Language of 
the insvumcnt (EEE 488.2 synlax dcscribcd in Scction 5) a thc 
Input Zero operalion, required to cnsure measurement accuracy. 
is nor programmable in CIIL. 

Thc vcrificalion procedures (ovcrlcaT) may bc performed in thc 
ClIL languagc of Lhc insmmcnt, noting that the DCV, DCI and 
Ohms funcrions dcfault to 6.5-digit resolution in CIIL. 

Ensurc that thc insmmcnt is corrcc~Iy mounrcd and operalivc 6. 
in its subrack. 

Turnon the instrumcnt to bcchcckedandaIlow to warm up for 
at lcast 15 minutcs in thc spccificd cnvironmcnt. 

Ensurc that the calibration switch is in Lhc disable position 7. 

(Down). 

Conwlt thc appropriale manufacturers' handbooks bcforc 
connecting and opcraring any of their equipment. 8. 

Program and cxecutc a 'Sclftest' (Codc *TST? for 1362 and 
TEST :ALL? O r  *TST? for 1362s). Should LhC hl~kUment 
faiI, contact your local Datron Service Cenlcr. If thc 
inslrumcnt is to bc rclurncd, complclc a Failurc R c p n  form, 
which can bc found at thc back of this handbook. Dctach and 
rcrurn il with Ihc insmmcnr to your Iocal SCN~CC ccntrc. 

Usc Channel A. See page 7-6 for inpul conncc Lions. Conncc~ 
a short-cucuil bclween Inpul Hi and Input Lo. Exccutc an 
'InpulZcro' (Codc ZERO? for 1362and INPUT : ZERO? for 
1362s) on cach of thc DC Voltage ranges. 

Use Channel A. Short togclhcr the four Inputs Hi, Lo, I+ and 
I-. Sct to4-wireohms. Exccutc an'InpulZerolon cach of the 
Ohms ranges. 

Usc Chamcl A. With dl Channel A inputs opcn circuit, 
cxecutc an 'Input Zcro' on thc 1A DC Current Rangc. 
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Section 7 - Specifications and Vedfhxtlon -- - 

Procedures 
Warning In rhc following sequcnccs, whcn changing connccrions or switching rang=, ensure that rhc calibrator 

oulpul is switched or programmed off. 

Input Connections AC Voltage 
t V i h  its oulpur turned off, conncct thc calibrator oulput to thc 
rcIcvmr input pins of Channcl 'A' on thc Front Panel mPUT 
cmnccror. 

Channel 'A' lnput Plns 
(Fronr Pancl Input Connector) 

lnput Pin 
Hi 1 
I+ 2 
La 5 
I -  6 
Gu 7 

DC Voltage 

1. Progam the 1362 and Calibralor to AC Volragc. 5'/z digits. 

2. Sct thc 1362 LO its IOOmV AC rangc and h c  calibrator m 
IOOmV AC output at 1 kHx. Nok the 1362 measurcd value. 

3. Enter h e  measurcd value in the top line of Tablc 2 on page 7- 
9, under '1 362 READING'. 

4. Scr thc 1362 LO ib IOOmV AC range and Lhc calibrator m 
lOOmV AC output at 30kI-k. Note rhc 1362 measured valuc. 

5. Entcr b c  mcasurd valuc in the sccond line of Table 2 undcr 
'1362 READING'. 

6. Repcat (2) to (5) for thc rcrnainder of rhc 1362 ranges and 
calibrator oulpurs or Tablc 2. 

7. Calculate h c  'VaIidity Tolcrancc Limit?' using rhe appropriaw 
1. Program the 1362 and Calibrator LO DC Volugc, 6% digits. Cormula bcnea~h Tablc 3 on page 7-9. 

2. Sci rhc 1362 lo its IOOmV IX: range and thc calibrator lo 8 .  C h c c k u r  the valucs in the 1362 READING column are ar or 
+100rnV outpur. Nok the 1362 rnmsurcd valuc. within ~ h c  corresponding lower and higher vdidity mlemncc 

3. Enlcr thc mcasurcd value in thc lop line of Table 1 on uaEe 7- limits. 
- - 

8 ,  undcr '1362 READING'. 
AC Voltage Linearity Checks 

4. Rcpeal(2) and (3) for thc rcmaindcr of thc 1362 rmgcs and 
calibrator output? oCTable 1. 1. Program h c  I362 and Calibrator lo AC Voltagc, S/z digi~s. 

6. Check rhar thc values in [he 1362 READING coIumn arc at or 3. Enter the measured value in Lhc lop line oTTable 3 on pagc 7- 
wihin thc corrcsponding lowcr and highcr validiry tolerance 91 under'1362READmG1- 
linii~.s* 4. Incrcasc the calibrator output to 1OV AC outpul a~ I kHx. Noic 

rhc 1362 mcasured valuc. 

5. Entcr the measured valuc in thc sccond linc of Tablc 3 undcr 
' 1362 READN3'. 

4. Incrmsc h e  cdibrarorourpur LO 19V ACoutputar 1kHz. Notc 
thc 1362 mcasurcd valuc. 

5. Entcr h e  mcasurcd valuc in thc bird line of Tablc 3 undcr 
'1362 READING'. 

6. Calculare the 'Vdidiry Tolerance Limits' using theappropriak 
formula bcncarh Tablc 3 on pagc 7-9. 

7. Chcck that the vaIucs in lhc 1362 READING column arcat or 
within the corrcsponding lower and highcr validity tolermcc 
Iimits. 
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Section 7 - S~ecilic8fions 8nd Verification 

Resistance 
1. Program the 1362 and Calibrator to Ohms. 6% digits. 4-wire 

conncc tion. 

2, Set the 1362 to its lOOR range and the calibrator to 1OOQ 
nominal output. 

3. Enter the calibrator resistance value in the top line of Table 4 
on pagc 7- 10, under 'Calibrator Resistance Value'. Calculate 
and enler 6R in its column. 

4. Nole the 1362 measured value. Enter the value in the top line 
of Table 4 under '1362 READING'. 

5. Repeal (2) to (4) for the remainder of tho 1362 ranges and 
calibrator resistances of Table 4. 

6. Calculate the 'Validity Tolerance Limits' using the appropriate 
formula beneath Table 4 on page 7-10. 

7. Check that the values in Ihc 1362 READINGS column arc at 
or within rhc corresponding lower and higher validity 
tolerance limits. 

DC Current 
1. Program thc 1362 and Calibrator to DC Current, 6'/2digirs. 

2. Sel the 1362 to its lOOOmA DC range and the calibmr to 
+ 1000mA output Note the 1362 measured value. 

3. Enter the measured value in the top linc of Table 5 on page 7- 
11, undcr '1362 READING'. 

4. Set the 1362 to its lOOOmA DC range and the calibrator to - 
lOOOmA output. Note the 1362 measured value. 

5. Enter the measured value in the second line of Table 5 under 
'1362 READING'. 

6. Calculate thelValidity Tolerance Limits' using theappropriate 
formula beneath Table 6 on page 7- 1 1. 

7. Check that the value in the 1362 READING column is at or 
within the lower and higher validity tolerance limits. 

AC Current 
1. Program the 1362 and Calibrator to AC C m t ,  5'12 digits 

2. Sct the 1362 to its lOOOmA AC range and the calibrator to 
1 OOOmA AC output at 10kHz. Note the 1362 measured value. 

3. Entcr tho mcasurcd value in the top line of Table 6 on page 7- 
1 1, under '1 362 READXNG', 

4. Calculate the 'Validi~y Tolerance Limits' using theappropriate 
formula beneath Table 6. 

5. Check that the value in the 1362 READING column is at or 
within thc corresponding lower and higher validity tolerance 
limits. 
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Seciion 7 - Specificatjons and Verification 

Table 1. DC VOLTAGE Full Range Checks 

Relative Accuracy Factory User's Validity 1362 
Tderance Limits 

' 

Cal. Std. Measurement Tolerance Limits Reading 
Higher Tolerance 

N.uI f Urn i Lowor 1 Higller 

On Receip~ from Datron, Validity Tolerance Calculations: 

Following User Calibration. Validity Tolemnco Calculalions: 

Higher Limil = Hr - UI + Um 
Lowcr Limit Lr + Uf - Urn 
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Section 7 - Specifications and Verification 

Table 2. AC VOLTAGE Full Range Checks 

1362 Calib. 
RANGE FREQ 

- 

Widohand Factory 
Rolalive Accuracy Cal. Sld, 
Talorance Limils Uncert'y 

Lower(Lr) Higher [Hr) . fUf 

9 9 4 4 5  100.055 0 . M V  

99.860 1M3.140 0.01 7mV 

User's Validity Tolerance 1362 
Measurement Limits READING 

Uncelry 
+Urn Lowr  I Highar 

- Table 3. AC VOLTAGE Llnearlly Checks (Performed on t OV Range) 

On Recoipt horn Dauon, Valid~ty Tolerance Calculations: 

19V 

- 
Higher Limil = Hr + Urn 
Lower Limit = Lr - Urn 

- Following User Callbralion, Validity Tolerance Cdculations: 

I 1 kHz 

Higher Limit = Hr - Uf +Urn 
Lower Limll Lr + UI - Urn - 

18.9934 19.0066 0.0006V 
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Section 7 - Specifications and Verilication 

Table 3. RESISTANCE Full Range Checks 

4-wire connection 

On Receipt from Datron. Validity Tolerance Calculations: 

1362 
READING 

Higher Limil = Hr + bR + Urn 
Lower Limit = Lr + SR - Urn 

Validity 
Tolerance Limits j 

Lower I Higher 

Following User recalibration, Validity Toleranca Calculations: 

User's 
Measurament 
Toleranca 

fUm 

1362 
RANGE 

(Calibrator 

Higher Limit = Hr + SR - Uf + Urn 
Lower Limil = Lr + 6R + Uf - Um 

Calibrator 
Resistance 

Value 
Nom. val.) (Vr) 

6R 
(Vr - Nom.) 

Lower(Lr) I Higher(Hr) fUf 

Relative Accuracy 
Tolerance Limits 

Factory 
Cal. Std 
Uncwt'y 
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Section 7 - Specifications and Verification 

Table 5. DC CURRENT Full Range Checks 

Table 6. AC CURRENT Full Range Checks 

1362 
Range & 

Calibrator 
output 

- On Receipt trom Datron, Validity Tderance Calurlations: 

1362 
Range, & 
Calibrator 
output 

H~gher Limit - Hr + Urn 
Lower Limit ; Lr -Um 

Rolativo Amracy 
Tolerance Limits ' ' 

Lower(Lr) I Higher(Hr) 

'c 
Fotlowing User recalibration, Validity Tolerance Calculations: 

F a c W  
Cat. Std 
Uncetfy 

fUt  

Uset's 
Measurement 

Tolerance 
*Urn 

Calibrator 
FREQ 

Higher Limit - Hr - UI + Urn 
Lowmr Limit . Lr + Uf - Um 

u 

Validity 
Toleranat Limits 

Lower I Higher 

Relative Accuracy 
Tolerance Limits 

Lower[Lr) I Highsr(Hr) 

1362 
READING 

Factory 
Cal. Std 
Uncert'y 

*Ut 

User's 
Measurement 
Tderance 

+Um 

Validity 
Torerame Limits 

Lower I Higher 

1362 
READING 

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com

ManualsPlus.com

https://www.manualsplus.com/


SECTION 8 
7362 ROUTINE CALIBRATION 
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Section 8 - Routine Calibrafion - - - - - - - - 

SECTDM F -  I ~~Z-CAL~BRAT~ON 
KB. This calibration routinc was dcvcIopcd for a 1362 using Native language. To calibrate using SCPI, follow this procedure bur 
mnsposc thc calibration commands for tho.w: dctailcd in Swtion 4; pagcs 4-12 & 4-13. Calibration is not programrnablc in CIIL. 

Introduction Preparation 

Read This First I. Ensure Lhat L ~ C  ins~mmcnl is corrcclly mounted and oprddve 
in its subrack. 

To vcriSy thc instrument spcc~f~cation without affecting rhc cali- 2. Turn on rhc insmrnent and allow lo w :m up for a1 least 15 
brii~ion mc.mory, pIcasc rcl'cr lo Scction 7 of his  handbook. rninutcs in rhc spccijicd cnvironmcnt. 
For information on ohcr  forms of calibration, such as Lhc types of 3. Ensurc rhat rhc front pancl calibration switch is in Lhc disablc 
rcpitirs which must bc foIIowcd by calibration, rcfer to your position (Down). 
Wavctck Scrvicc Ccnkr. 

4. Program and cxcculc a 'Selftcst' (Query *TST?). Should rhc 
Thc insmumcnr should bc rhoroughly checked bcforc e~cmpting instrumenl fail, contacl your Iocd Dalron Scrvice Center. If 
culibra~ion. Lhc instrumcnt is to bc rcturnd, complctc a Failure Rcwrt 

fbm, which can bc found at thc bickofthis handbook. D e k h  
and rcturn it wirh the instrumcnt to your local scrvicc ccnuc. 

5. Sct the calibra~ion switch ro thc cnablc position (Up). 

Equipment Requirements 

Bask Canflguratlon (including Option 40): 
DC :md AC Vollagc and Rcsistancc Calibrator of suibble 
xcuracy. 
c.g Damon Modcl4HO or 4808 

(Oplions 10,20,30 B SO) 

Full Analog Configumtbn (including Opuon 30): 
DC and AC Volragc, DC and AC Currcnt, and Rcsistancc 
Calibrator of suikblc accuracy, 
c.g Datron Modcl4800 or 4808 

(Options IO,20,30,40 & SO) 

6. Usc thc LINE. Nrf code to scIccl rhc approprialc Linu 
Frcquency and Inrcgi~lion modc (page 5-32). 

7. Use thc CAL ONcodc~ocnabIccalibntion modc(page5-29). 

8. If' required, usc the STLN? query LO store thc cwrenuy- 
scIcctcd linc frcqucncy as Lhc Power On Default scuing ( ~ h c  
current default can bc rcad using the LINE? query). (puge 5- 
32). 

To disablc calibration modc at any rimc, cithcr send CAL OFFor 
scl thc Trent pmc1 calibration switch to the disable position 
@own) (page 5-29). 

Non-Nominal Calibrat Ion 

Thc lcvcls at which calibrdlion is performed, given in rhc 
foIlowing prccdurcs, arc thc 'nominal' points for the functions/ 
ramgcs. Nominal poinls nmd nor kc prograrnmcd; h e y  arc 
assumcd by the I362 whcn Lhe commands CALL? and CALH? 
arc sent wi~hout Nrf; 

For uscrs who w~sh to calrbralc at non-nominal valucs, CALI,? 
and CALII'? allow rhc non-nominal valuc lo bc cnrcrcd in 'Nlf 
form. This causes Lhc 1362 lo assumc Lhat Lhc valuc reprc.wntcd 
by rhc ~VIfis Lhal which will bc inpur 

Thcrc is a high probabiliry dut nominal rcsistmcc valucs will no1 
hc avaiIabIc; h i s  is rc!lcclcd in Lhc 4-win: prcccdurc at operation 
7 on pu,.o 8-4. 

An NI-f in LIIC foIIow~ng rdngcs of valucs is valid: 

Wilh CALL? -any valuc up lo +25% of fu l I  rangc, cxccpr for 
thc DCV or ACV 300V rangc: 75V. 

WlLh CALH? -any value krtvecn 75% of full rdngi: ant1 full 
scalc. 

If~fcr IO Sccrrorr 5, pugt. 5-29.) 

8-2 

After Routine Calibration 
Oncc rhc inslrumcnr has bmn re-calibralcd againsl Lhc uscr's 
srmdards, its pcrformancc can bc vcrificd agains~ thc calibration 
srmdxds as dcI(Li1cd in Scction 7. 

Note: Da~on ' s  faclary calibralion unccrtaintics are no longcr 
valid afkr uscr-rccalibration, so whcn performing Lhc 
calculat.ions in Scction 7, thc validity [olerancc limb 
should k culculatcd to includc [he uscr's calibration 
uncertainties in placc of Dauon's. 
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Section 8 - Routine Calibration 

1 

Procedures 
warn in^ In the following sequences, when changing conncctions or switching ranges, ensure that the calibntor 

output is switchcd or programmed off. 

DC Voltage 
lnput Connections 

N.R. Consult the appropriate manufacturers' handbooks bcforc 
connecting and opendng any of their equipment. 

With ifs ou~put lurncd off, connect thc calibralor output to the 
relevant input pins of Channel 'A' on the Fronr Panel INPUT 
conneclor. 

Channel 'A' lnput Plns 
(Front Panel Input Connector) 

lnput Pln 
Hi 1 
I+ 2 
Lo 5 
I-  6 

Gu 7 

DCV Zero and Full Range 

1. Set the Calibrator to: 
Oulpul OFF. DC 10V range. Zcro outpul, Local Guard. 

2. Program thc 1362 to: 
DCV IQ,FILTa),RESL6;GUARD LCL 
(X Voltagc, 10V rangc, Filter Off, 6'12 digit resolution, 
Local Guard) (page 5-14). 

3. Set the Calibrator Oulput ON. 

4 Scnd CALL? lo the 1362 (pugc 5-29). 

5 ,  Set Lhe CaIibrator ourput lo + IO.OOOOOV 

6. Send CALH? to  he 1362 (page 3-29). 

7. Set Lhe Calibrator output to -10.00000V. 

8. Scnd CALH? lo the 1362 (page 5-29). 

9. Sct the Calibrator Outpul OFF. 

8. Rcpcal opcntions 1 lo 7, to calibralc zcro and full range on thc 
I362 100mV, 1 V and 1 OOV rdngcs, and at zcro and 199V on 
~ h c  3OOV range, rcsctling Lhecalibralorand 1362aloperauons 
(I),(2),(4), (5),(6),(7) and (8)asshown in thehblein thencxl 
coIumn. 

Oparatlon Calibrator 1362 

l OOmV Rango, Zero 

+100.0000mV 

- 1 W.0000mV 

1 V Range, Zoro 

+1.00oOOV 

-1.000000V 

1OOV Range, Zero 

+100.0000v 

-1M).oooOv 

100V Range, Zero 

+ 199.0000V 

-199.0000V 

DCV 0 
CALL? 

CALH? 

CAM? 

DCV 1 
CALL? 

CALH? 

CALH? 

DCV 1m 
CALL? 

CALH? 

CAW? 

DCV 300 
CALL? 

CAM? 199 

CALH? 199 
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Section 8 - Routine Calibrafhion 

Resistance 
lnput Connections 

N.B. Consult rhc appropriatc manufaclurcrs' Ilandbooks beforc 
connecting and opcrahg any of' their cquipmcnt. 

With i& ou~pul turncci off, conncct the calibmtor output 10 the 
rcIcvant input pins of Channcl 'A' on thc Front Pancl INPUT 
conncctor. 

Channel 'A' lnput Pins 
(Front Panel Inpul Connwtor) 

lnput Pln 
Hi 1 
I+ 2 
Lo 5 
I-  6 
Gu 7 

4-Wire Zero and Full Range 

1. Scr thc Calibrator to: 
Ou~pur OFF, ZcroQ, Remolc Guard. 

2. Program the 1362 to: 
OHMS lOB,FILTB,RESL6,\VIRFA; 
GUARD LCL 
(Ohms, I00Q rangc. Filtcr Off, 6'/2 digit resolution, 4-wirc 
conncclionLoca1 Guard) (page 5-18). 

3, Sct rhc Calibrator Ou~put ON. (If a four-wirc zcro is not 
availahlc on thc calibrator, disconncct thc calibrator and 
conncct a short-circuit bclwecn pins 1.2.5, and 6 of the 1362 
input conncctor instcad, using Lhc shortcst possiblc wirc.) 

4. Scnd CJ\LL'? LO t h ~  1362 (page 5-29). 

5. If a short-circuit was connected at opcration (3), disconncct it 
and rcconncct thc calibrator leads. 

6. Sct h e  Calibrator output to 1WQ. (If nominal valuc is not 
avadablc, scc operalion (7) regarding thc usc of CALH? NrJ. 

7. Scnd CALH'? lo thc 1362 for calibration at nominal valuc 
(CALH? Nrffor non-nominal calibration). 
(Nrfis Lhc non-nominal value ofthc calibmtor's ourput) (page 
5-29). 

8. Sct the Calibrator Ourput OFF. 

9. Rcpeat operations 1 to 8, to calibrarc zero md full rangc on thc 
IkQ, 10162, 100kR. 1MXl and 1 0 m  ranges, resclting thc 
calibrator and 1362 at opmtions ( I ) ,  (2), (4). (6) and (7) xs 
shown in lhc table in LhcnexlcoIumn (lablc shows scttings for 
nominal values). 

Operatlon Callbrator 1362 

1 kR Range 
(1) Zero0 
(2) OHMS 1 0 0 0  
(4) CALL? 
(6) 1000.000R 
(7) CALH? 

lOkn Range 
(1) Zeron 
(2) OHMS 1 mm 
(4) CALL? 
(6) 10,om.oon 
(7) CALH? 

lOOkR Range 
( 1  Zeron 
(2) OHMS 1 0 0 0 W  
(4) CALL? 
(6) 100.000.CR 
(7) CALH? 

1 MR Range 
( 1 )  Zeron 
(2 OHMS 1000800,FlLTl 
(4) CALL? 
(6) 1,000,000n 
(7) CALH? 

1 OMR Range 
( 1 )  ZeroQ 
(2) OHMS 100023000,FILTl 
(4) CALL? 
(6) 7 0,000.00m 
(7) CALH? 

2-Wlre Zero 

I. DisconnecL Lhc Calibrator. Connect a short-circuit betwccn 
Channel A Hi and Lo on thc front pancl input conncctor (pins 
1 and 5). Usc thc shortcsl length of wire possiblc. 

2. Program thc 1362 lo: 
OHMS lQB,HLTQ,RESL6,WIRE2; 
GUARD LCL 
(Ohms, IOOQ mngc, Filtcr Off, 6'jz digit rcsoluLion, Zwirc 
conncction,Lml Guard) (page 5-18]. 

3. Send CALL? to thc 1362 (page 5-29). 

4. Repeat opcralions (2) and (3) for the 1kR rangc (OHMS 
1 0 0 B , W R E 2  only ar opcration (2)). 

5. Rcpcac operations (2) and (3) for thc 10kQ range (OHMS 
10QQB,WIRE2 only at operation (2)). 

6. Rcpeat operations (2) and (3) for thc 100162 rangc (OHMS 
1@@0C)@,\YIREZ onIy a1 opcration (2)). 

7. Repeat operations (2) and (3) L'or the IMQ rangc (OHMS 
10~C)P)C)O,FILTl,WIRE2 only at opcralion (2)). 

8. R c p t  opcralions (2) and (3) for thc IOm nnge (OHMS 
1800000C3,FILTI ,WRE2 only a1 operdrion (2)). 
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AC Voltage 
lnput Connections 

N.B. Consult thc appropriate manufaculrcrs' handbooks before 
connecting and operating my of their equipmcnl. 

With its oulpu~ turned off, conncct thc calibrator output to thc 
rclcvant input pins of Channcl 'A' on the Front Pancl INPUT 
connector. 

Channel 'A' lnput Plns 
(Fronr Pancl Input Connector) 

Input Pln 
Hi 1 
I+ 2 
Lo 5 
I- 6 
Gu 7 

ACV Low, and ACV Full Range 

1. SCL thc Calibrator to: 
Output OFF, AC lWmV range, lOmV RMS output at IkHz, 
Local Guard, 

2. Program thc 1362 LO: 
ACV fl,FILTfl,RESLS;GUAm LCL 
(AC VoItage, lOOmV range, Filter Off, 5'/2digit resolution, 
Local Guard) (page 5-16), 

3. Sct thc Calibrator Output ON. 

4. Send CALL? to thc 1362 (page 5-29). 

5. Scr the Calibrator output to I&, 100.000mV RIMS. 

6. Send CALH? to thc 1362 (page 5-29). 

7. Scl thc Calibralor Output OFF. 

8. R c p t  opcralions 1 to 7, to calibrate zero and ful t range on thc 
1362 100rnV, 1V and lOOV rangcs, and at zcro and 199V on 
thc 300V rangc, rcsclting h c  calibrator and 1362 at opcnuons 
(l), (2). (4), (5) and (6) as shown in the tablc in thc ncxc 
coIumn. 

Sedion 8 - Routine Calibration 

Operatlon Ca llbrator f 362 

1V Range 
(1) IkHz, f0.0000mV RMS 
(2) ACV 1 
(4)  CALL? 
(5) 1 kHz, 1.00000V RMS 
(6) CALH? 

10V Range 
(1) IkHz, 100.000mV RMS 
(2) ACV 1 0  
(4)  CALL? 
(5 1 kHz, 10.0000V RMS 
(6)  CALH? 

IWz, 1.00000V RMS 
ACV 1 0 0  
CALL7 

1 kHz, 100.000V RMS 
CALH? 

f kHz, 3.00000V RMS 
ACV 3 0 0  
CALL? 

I kHz. 199.000V RMS 
CALH? 
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Secrion 8 - Routhe Calibration 

DC Current (Option 30) 
4 

lnput Connectlons 

K.B. Consult the appropriate manufacturers' handbooks before 
connecting and opcrating any of thcir equipment. 

W i h  i ~ f  ourput turned off, connect the calibrator output to the 
rcIcvanr input pins of Channel 'A' on thc Front Pancl INPUT 
conncc tor. 

Channel 'A' lnput Plns 
(Fron~ P'mel Input Connccror) 

lnput Pin 
I+ 2 
I - 6 

DCI Zero and Full Range 

I. SCL b c  Calibrator to: 
Ouipur OFF, DC 1.4 range, Open Circuit output, Local 
G 11ard. 

2. Progmm thc 1362 LO: 

DCI FILT0,RESLB;GUARD LCL 
(DC Current, 1 4  range, Film Off, 61/zdigit resoIution. 
Local Guard) (page 5-15). 

3. Sct h c  Calibralor Ou~put ON. 

4. Scnd CALL? [o the 1362 (page 5-29). 

5. Scl the Calibralor output lo +1.00UOOOA. 

6 .  Scricl CALH? to the 1362 (puge 5-29). 

7. Sct thc Calibrator output LO -1.mXX)A. 

8. Scnd CALH? lo the 1362 ( p q c  5-29). 

9. Scr thc Calibralor Oulput OFF. 

AC Current (Option 30) 
lnput Connecllons 

N.B. Consult thc apprapriatc manufacturers' handbooks bcfbre 
connecting and opcrating any of their equipment. 

W i h  its output m e d  off, connccl the calibratar ou~pul to the 
relevant input pins of Channel 'A' on the Front Panel W W T  
connector. 

Channel 'A' lnput Plns 
(Front Pancl Inpul Connector) 

lnput Pln 
I+ 2 
I- 6 

ACI Low, and Full Range 

1. Sct b e  CaIibrdtor to: 
Output OFF, AC IA range, Ikm,  I00.000mA RlMS output, 
Local Guard. 

2. PrOgram the I362 m: 
ACI  mTfl,RESL6,ACCP;ClJARD LCL 
(AC Current, IA range, Filler Off, 5 ' / 2  digit resolution, 
Local Guard) (puge -5-1 7). 

3. Sct the Cal ibra~r  Output ON, 

4. Scnd CALL? to the 1362 (pose 5-29), 

5. Sct the Calibralor oulput to I kHz. 1 . O A  RIMS. 

6. Scnd CALR? to the I362 (page 5-29). 

7. Sct the Calibraror Output OFF. 
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SECTION 11 
1362 SERVICING DIAGRAMS 
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SECTION 11 1362 Servicing Diagrams 

Contents 
N.B. 1. Component Lists appear in Scclion 12. 

2. The pages in rhis .wlion arc nor nurnbercd, but the Diagrams arc placcd in the following order. 

Assembly Descrlptlon Layout Drawlngs 

1362 Finished Assembly DA400910 Shts 1 8 2 
13628 Finished Assembly DA401080 Shls 1 & 2 
1362MT Finished Assembly DA400952 Shts 1 & 2 

Card DMM Assem bly Layout Drawlng DA4UU911 

Sht Detall 
No. 

1 Full Board Layout 
2 Rear Section Delail 
3 Mid Section Detail 
4 Front Seclion Detail 

Clrcutt Dlagrams 

Clrcult Diagram DC400911 

Sht Detrtll 
No. 

1 Processor and Memory 
2 Serial Interface 
3 Digital Connections 
4 Digital Subsystem 

VME Interlace 
5 RMS Converter 
6 AC Preamp 
7 A to D Converter 
8 DC Preamp 
9 Power Supplies 
10 SeH-Test Subsystem 
11 Floating Ohms 
12 Control 
13 Input and A-D Optos 
14 VXI I/F Chip 
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SECTION 12 
I362 SZMPONENT LISTS 
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Section 12 - Comeonent Lists - ...... -. - - . .- - .- . .  . 

SECTION 6 2 1362 Component Lists 

Contents 
N.R. 1. Servicing Diagrams appcar i n  Section 11. 

2. Thcpagcs in hisscclionarc no1 numbcrcd. bulthc Document Lists. Mdi f ica l ion StaleLists,FamilyTrees 
and Parts Lists arc placed in following ordcr. 

Assembly Descrlptton Part No. 

1362 Instrument Document List .............................................................. LD1362 
1362 Finished Assembly Family Tree ....................... ... ................ DT1362 
1362 Finished Assembly Document List ........................... ... .............. LD400910 
1362 Finished Assembly Parts List ........................ ... .................... LP4009 10 

............................................................ 1362s Instrument Document List LD1362S 
1362s Finished Assembly Family Tree ............................................... DT1362S 

............... 1362s Finished Assembly Document List ................... .... LD401080 
1362s Finished Assembly Parts List ................... ... ......................... LP401080 

1362MT Instrument Document List ........................... .. ....................... LD1362MT 
................... 1362MT Finished Assembly Family Tree .................... ... DT1362MT 

........... 1362MT Finished Assembly Document List ...................... .... LD400952 
1362MT Finished Assembly Parts List .................... .... ..................... LP400952 

1362/SlMT Card Assembiy Oocumenl Lisl ............................................. LD40091 1 
1362lSIMT Card DMM Assembly P a m  List .......................................... LP40091 1 
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F&YILY TREE: 4 0 0 9 1 0  ASSY FINISHED 1 3 6 2  1 0  Dec  1 9 9 2  DT1362-8.0 

1 0  ASSY FINISHED 1 3 6 2  
- 4 0 0 9 1 1  ASSY PCB VXI CARD DXX 1 3 6 2  

- 4 0 0 6 9 5  ASSY COX CATHODE DIODE 
- 4 0 0 6 9 6  ASSY COX ANODE DIODE 
- 4 0 0 8 1 0  ASSY TRANSF INPUT 1 3 6 5  
-400820 ASSY PAL CONTROL 1 3 6 5  
- 4 0 0 9 2 2  ASSY TRANSF OUTPUT 1 3 6 2  
- 4 0 0 9 2 4  ASSY CHOKE CO>XON NODE 1 3 6 2  

4 0 0 9 4 3  ASSY TRANSF ISOL 1 3 6 2  
4 0 1 0 8 3  ASSY PAL ADDR DECODE 1 3 6 2 s  
-401084 ASSY PAL TRIGGER REG 1 3 6 2 s  

- 4 0 0 9 1 2  ASSY CABLE SINGLE I / P  1 5 0 5  
- 400914  ASSY FPLD VXI INT 1 3 6 2  
- 4 0 0 9 1 9  ASSY EPROM 1 3 6 2  
- 4 0 0 9 5 3  ASSY CABLE RATIO I / P  1 5 0 6  
- 440164  KIT CURRENT OPTION 1 3 6 2  
- 4 4 0 1 6 5  KIT RATIO OPTION 1 3 6 2  

I- 4 0 0 9 2 4  ASSY CHOKE COLmON MODE 1 3 6 2  
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FALYILY TREE: 401080  ASSY FINISHED 1 3 6 2 s  1 0  Dec 1 9 9 2  DT1362S-1.0 

80  ASSY FINISHED 1 3 6 2 s  
- 4 0 0 9 1 1  ASSY PCB V X I  CARD DPX 1 3 6 2  

- 400695  ASSY COX CATHODE DIODE 
- 400696  ASSY COX ANODE DIODE 
- 4 0 0 8 1 0  ASSY TRANSF INPUT 1 3 6 5  
- 400820  ASSY PAL CONTROL 1 3 6 5  
- 400922  ASSY TRANSF OUTPUT 1 3 6 2  
- 400924  ASSY CHOKE COLXXON MODE 1 3 6 2  
- 4 0 0 9 4 3  ASSY TRANSP ISOL 1 3 6 2  
- 401083  ASSY PAL ADDR DECODE 1 3 6 2 s  
- 401084  ASSY PAL TRIGGER REG 1 3 6 2 s  

- 400912  ASSY CABLE SINGLE I / P  1 5 0 5  
- 400914  ASSY FPLD VXI  INT 1 3 6 2  
- 400953  ASSY CABLE RATIO I /P  1 5 0 6  
- 401082  ASSY EPROM 1 3 6 2 s  
4 4 0 1 6 4  KIT CURRENT OPTION 1 3 6 2  
-440165 KIT RATIO OPTION 1 3 6 2  

1 -  400924  ASSY CHOKE CObXON NODE 1 3 6 2  
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'- 

FAPIILY TREE: 400952  ASSY FINISHED 1362MT 1 0  Dec  1 9 9 2  DT1362MT-8.0 

4 0 0 9 1 2  ASSY CABLE SINGLE I / P  1 5 0 5  
- 400914  ASSY FPLD VXI INT 1362  

4 0 0 9 5 1  ASSY EPROM 1362MT 
-400953 ASSY CABLE RATIO I /P  1 5 0 6  
-440164 KIT CURRENT OPTION 1 3 6 2  
- 440165  KIT RATIO OPTION 1 3 6 2  

1 -  400924  ASSY CHOKE COmON MODE 1 3 6 2  

52  ASSY FINISHED 1362NT 
4 0 0 9 1 1  ASSY PCB VXI CARD DAXM 1 3 6 2  

' 

- 400695  ASSY CON CATHODE DIODE 
- 400696  ASSY CON ANODE DIODE 
- 400810  ASSY TRANSF INPUT 1 3 6 5  
- 400820  ASSY PAL CONTROL 1 3 6 5  
- 400922  ASSY TRANSF OUTPUT 1 3 6 2  
- 400924  ASSY CHOKE COimON MODE 1 3 6 2  
- 400943  ASSY TRANSF ISOL 1 3 6 2  
- 4 0 1 0 8 3  ASSY PAL ADDR DECODE 1 3 6 2 s  
- 401084  ASSY PAL TRIGGER REG 1 3 6 2 s  

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com

ManualsPlus.com

https://www.manualsplus.com/


.. , . 1 r f r , . - c e ,  ,Iv-, ral.q%rjt-,r. :o na-5 
I r: L, LG LF.it.1- ,bl*:*iL 
I - -  ... - . - -  - .  -- - - - -  -. - .- 

chtrm ['&d l ' ~ - ~ ~ ! ' ' ' ~ , o e M r  /"*"""" 
-3iXm 8 ,,:,-- 

,C"," - ILlLl..1,I 

L D 15GZ MI 
' ' ! ue CARD D M .  I .,,, . 

. -.-A- .. -.. i !Y?:~.le*L - . -  . , - L  .:, I - .  . 

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com

ManualsPlus.com

https://www.manualsplus.com/


a2 I 
51 - 
M 1 
m 1 
L% - 
RA - 
k 3  1 
5 4  1 -. . r.. 1 
FA 1 

FA 2 
FA 2 
F3 - 
FA - 
e'. 1 

t-4 1 
M 1 
E-4 1 
FA 1 
3 1 

€3 1 
YX 1 
5% .1.1 
r-2 1 
PA i 

EA 1 
FA 1 
PP i 
FA'< 1 
L\ 1 

PA 1 
b\ > 
t'a i 
Pa 2 
1-A 2 

F-1 2 
t;\ 6 
I54 4 
L\ b 
L ' b  ti 

M la 
PA; 2 
I:,$ 1 
FA i.I 
3 2 

SEE CrrG 
SEZ NtG 
5L? M C  
2 s  m x  
c:.:?: c : 8; 

SEE IRC 
w!: Cflc 
5% LV,; 
rrz CXG 
5CX C.7G 

WASHW 1 1  2 'XAYY 
C r 7 i W  L . X X  n iYP b 
IC.?P.L7 K!I>7 .9hi .lIjW SHttL 
XFW H Z .  5 x 17 ~ - # Z I P A ! ~  szr 
T.C-I L;I H I .  3 X 11 COLLAR 

L r 7 a C 5  t:;:.tilllyW.7 LSPI PARTS L t S T  19-J.rn-'73 OF5C: AS57 PIHtEHFD 1 3 6 3 E  W C  W :  LF4PoY5.2-1 &!W, D PCCF W:  1 - ......---- ------.--A ..-.----- --.-------------=--- ,. --..--- -....----.-- 
CESL': PAR? T T 5 C R I R I M t  PRISt PAVJF W4WF PART ?nlm3R C I A 5 5  LtH G4.A!4Tli?' CI4AhTF-5 -. .--- . - - - - - - - -  -...--.-------.-------. .------ -------------------- . ..-. - ---- -- - -------  - 

Ell l 
FA 1 
C R  I 

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com

ManualsPlus.com

https://www.manualsplus.com/


Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com

ManualsPlus.com

https://www.manualsplus.com/


R E  t P  1 0 X  I T .  . I 3  hbOPF1 
I::':: B!' 10A 1 L , I* 104I 'hY 
I,!.': Y:.' LUX l b  . I'W IQ5iW.q 
I < C ;  CF' LO.< 1C . L M  :oD'? l3  
I<:.'; :';.'K LCF! X 4 21 

Ftm Fha LOX x 0 2* 
P C S  hT-T L O X  x B Z b  
RE? w i m ~  11 . i z ' d '  imwn 
nL5 P.'F hHM 1% . I1.4 l O O W H  
R?S t!? G E R  11 . > 3  lDnPP9 

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com

ManualsPlus.com

https://www.manualsplus.com/


P rzi 
R E5 
R E 3  
P!'3 
R t 3  

R rs 
R f i  
R E  
R i--5 
P t2i 

R FS 
X E S  
R  FX 
K 1-5 
Fl t z  

P €3 
P B- 
P Fb 
F t x  
R E  

R P-5 
5! F2: 
r t:: 
A I:?: 
n t - 3  

9 r5 
R FX 4 F" . .-. 
'81 >:; 
.+;..,: 

u e: 
R F:: 
R v:; 
n :-:: ,,;::; 
P EX 
1 i": 
0 :-s 
u?:; 
A :::: 

R T Z  
Ir 17.7 
P F-7 
13 El: 
E 1-3 

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com

ManualsPlus.com

https://www.manualsplus.com/


!+.F CCL i t  .1w J BOPPY 
*F L C %  :1 . l T d  JbOFPZ 
,?? I!.< . 1;': IGGPP? 
P.C' I > %  11 , 1 i M  l W P F ?  
I-nm 470:; x r 2r. 

ChF PF  10CH? Z U t  K > V  
CAI' Pi: 1c?!:7 i o l .  Jiw 
.:.',l' PT 4))::' 1.31 *.:y 
C,\P 58.r 1 i w  2 o t  cnv 
I'.'.P P:: '1:l::P 201  t;?': 

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com

ManualsPlus.com

https://www.manualsplus.com/


w s z  n. 1 1at  63-f 
E C T l Y K I G S K  
1711 603 :e>31 
CC: LhGF L Pn:.!KGil 
~6'1 a . ~  x t *  b i v  

1 .:, ,.I 8 ,  

, , , : ' I  t ? 
l : , ~ ,  $ ,  

l i '  8 t J  . . . . .  . < :  ~ . .  

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com

ManualsPlus.com

https://www.manualsplus.com/


Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com

ManualsPlus.com

https://www.manualsplus.com/


PART $7 
... .. . 

.. . . . .  
i C  DIG bdlWU W A L O Z  W 3  ' ISC 
1C LIH OP A h 9  
IC T,IG S U I T l {  Kt4RlJ.X 3ND 2MC 
IC DIG PRTXW:I;F;O~ 16 O l i  QP!l: 

I C  PIC wx 4: 1 C w h m  x 2  
I C  L I H  M CkP mO?Pm 
IC L I S  ?.-m~!.E PMkx:t!.:¶w RW 
I C  DIG T R V Y l l B  3:; 
I(: D I G  GAY:: PPFIAI  b t C  

IC D I G  WJFF+ 3 5  Xi 
&SSY P A L  R1 n F Z  1 3 6 1 X  
IC n w  t 4 ~ ~ 2  CX: NIP? x +  
IC 01G K t P  PLGP JX X Z  
IC OIC; K:X 8: i 

m o r A  
HT 
IIP 
> I3  
tIP 

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com

ManualsPlus.com

https://www.manualsplus.com/


Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com

ManualsPlus.com

https://www.manualsplus.com/


N P E  C10 
3 P t :  C3'1 
XI'!: C l l l  

. 3 TCT r ' r l x ~  m y 1  :~h[. 
;',,.. J:, I.,>:IJ,: !'I TF::.7 IVlVT ~-?+ll:.','~l, 
" ' I .  ! :  -a:;? IYI1::S --.' ..... H I  I:,\; 
: D ;- : 1'111:, :  ",.:UT::n.L 
., ;, ,,: t,;n::,'~: .: . .; t::,,~ I:; :+: r;;.?,l. 

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com

ManualsPlus.com

https://www.manualsplus.com/


Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com

ManualsPlus.com

https://www.manualsplus.com/


WAVETEK DATRON FAILURE REPORT. 

Please complete al[ sections and return with your instrument. 

........................................................................................................................... Company: 
...................................................... ................................. Division: DepartmenVMail Stop 

.................... ................... ...................................... ........... User, Name: Telephone .. Ext 
Serial number: ...................................... .. .......................................................................... 

............................. ............................. Dafron Return Authorisation number Data of failure 

Brief description of fault: ..................................................................................................... 

Fault details: 
is the fault present on all ranges? Yes 0 No 0 Not Applicable 0 
if no describe: ..................................................................................................................... 
is the fault present on all functions? Yes a No 0 Not Applicable n 
is the fault: Permanent 0 Intermittent 0 
if intermittent under what conditions does the fault re-appear ................... .. ................... 
........................................................................................................................................... 

Dcres the instrument pass 'self test?' Yes 0 No 0 
Any faillerror message displayed: 

.................................................... Now: Yes 1 No 0 i f  yes describe 
........................................................................................................................................... 

At the time of fault: yes 0 NO 0 
if yes describe .............................. .. .................................................................................. 
........................................................................................................................................... 

Prior to fault: Yes No 0 
i f  yes describe .................................................................................................................... 

Is the instrument used on 1.E.E.E 488 bus? 

Is the instrument normally enclosed in a rack? Yes 
No n 
No 

..................................................................................... Approximate ambient temperature 

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com

ManualsPlus.com

https://www.manualsplus.com/


TERMS AND CONDlTlONS OF SALE 

1. GENERAL 
h ac-wnnca ol a w t n w n ,  oi eny p M c  aupp'1r8, adme flircm w aewco 
rer.&md ~wludes b e  atcrplanca af Ihe lo l lw !corms and cnndmims m d  no 
vaflahon of or addlum lo Uw m e  shdl b~ bldlng L-~YI  US unlilgs oxpross~y 
agfwd 19 wnlltq by US. Any ordor shall be sutyecl to out wnnen adcep:anca. 

8. TRANSFER OF PROPERTY 8 RISK 
T~tleard p r o p r l y  of Ihe g Dds shall pms Hrhen full payment bas barn mmiwd 01 
MI cums due lo M whemr in rsrpOd at ihe pr-r b m s a c h  rw m!. The risk in 
% c;oods shnll h dcarncd to havo pas*& on Wknry. 

10. PATENTS 
We will Indemvity you wrist m y  claim ol infrimpmenl of Le::ers Pa!en!. 
Repiatwed Doa@n.Trade Vat+ nrcopyr-gh~(puMished ul~b.e &lo of Lhecordraci) 
by Ihe urn or salt? D! my cads s u ~ p i d  or semca rendered by us lo you and 
;~glr;aat a11m5Q and damqca whiccl yournav i w r  3rd lar which youmy bewrne 
I~ddbla in any acmrilaswh .nldr$-nmenl. Provided dwaya t+ia1 this hdernr .y  shail 
mr appiy i~ any inlimgomon~ which IS due lo ow haunq followed a dwgn or 
nsvucmn lurvi!hd cx QlVOn by you ot to dw use 01 such g&s cw serv :e in 
arsoo;llon or osrnbnal~mi wirh wtj olhcr amde, malerid or serrce 1761 ~upplmd 
by us. This indernv'w is coml~mna! on yourr)~vina lo us the ewl~esl poss blerolce 
~iwr~lingotany ~ R . T I  k n g  madc or a d m  rhraawmd or Volflhtay!nstyw and 
on ycur permiong uu siou~own expcnro lo axlduGl lleigaow rhal m y  onsue a r d  
rrlrveqchrions.lw asstlhmenl of rbclaim ~tsc tb f~ .  Youonpurpaflwarrantthal 
EWY &$!goor bnstruu~ooftim~shed~givenby you $hall notcduser;s:o~ntrinp any 
Leller Pa!ent, Flglsrored Oesign, trade Mar* or Copyrighlin theexecukn of yolir 
ordoc. 

12. FRUSTRATlOH 
IIar;y con~rau wsny par~of 11 shall b m n m ~  impdbleolparlomarraarahem+s~ 
!rustratad we shall h wdred to a f w r  and roasomtde p m w n  of h prce in 
r e s w t  of 3-e w k  Owe up fu the dale (hereal. Fw Lhls purpose My rrunes 
p i o u w s ~ y  pad by you shai) be remwd agws? thf? sum duo lo us undw b,s 
p ~ o w s ~ ~ .  WB m y  &pose of ~*,e,em=~% as w w eh-h i ~ t  due a bwanoe bvng made 
lo you Iw $G nel prococdr. h m A .  

14. LEGAL IMERPRETATION 
Any mnmcr wl ba d o a d  ro be made i.r Ergland and shdl be wm-ned md 
cons~rueo' rm ell purpsw and II ah tespects ,n nuxlrdwce wlh Enghdh Law and 
avly the COWS of Er+md Ih;lll have ~vf~sdrton. 
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Sales and Service 

Wavetek Datron Division Sales and Service Representatives Worldwide 

COUNTRY and REPRESENTATIVE 

AUSTRALIA 
SclentWic Devlccs Pty. Ltd 
PO Box 63.2 Jacks Road  
Sou& Oaklc.igh, Victoria 3 167 

BELGIUM 
Air-Parts Iotematlooal R. V. 
Avcnuc Hum-Hamoir. I -Box 34, 
1030 Bruxcllcs 

BRAZIL 
SIstronlcs Instrumcnlacao E Slstemas Ltdn 
Av. Alfrctk~ Egidio de Sours Aranha 
75-3 & 4 Andarm-ld. Sanm Antonio. 
CEP a1726 Sao Paolo 

Telephone 

3 579 3622 

2 24 1 U60 

i 1 247558 

Wavetek Corpnratlon; Bcijing Reprcscnhtivc Office. 
27F  Room GH, C m C  Building, 500 2255f2768 
19 Jianguomcnwai Dajic. Bcijin;: 

C W A  
Tlnnjh Zhong Huan Scientific Instrumcnb Corp. 
No. 59 Y k o  Jia Chang Strccr, Tianjin 
Hong Qiao Section. Tianjin 753732 

EASTERA' EUROPE 
Amtcst Associates Ltd 
Ammc Housc, 75-79 GuiIdlord Street, 
Chc7tsey. Surrcy KT16 9AS, England 

EGYPT & MIDDLE EAST 
Electronic Eoglneers Llalwn Oficc 
PO Box 289I.19A Aswn Strecr 
Homya. Hcliaplis, Cairo 

E'ISLASD 
Profelec OY 
PO Box 67.00421 Hclsinki 42 

Telex Fax 

57155 SNCS 

125225 PROFE SF 0 566 2998 
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Sales and Service - -- 

COUNTRY and REPRESENTATIVE 

1:RhKCE 
>I. B. Electronlque 
606 Ruc Foumy, Zi dc Buc, 
P o s ~  Box 3 1.78530 Buc 

WEST GERMAKY 
WAVETEK Electronics GmbH 
Freisinger S m a k  34, 
D-SOS5 Ism.ming 

GREECE 
tirncrlcan Technlcrl Enterprises SA 
PO Box 3 156 
59. Agiou Komtan~inou S ~ o c t ,  
A r l ~ c n ~  10210. 

HOSG KOSC 
Kuro Tech (Far East) Ltd 
l X / F . ,  Gcc C h u g  Hong Ccmtrc, 
65 Wong Chuk Hang Road, Hong Kong 

1SI)IA 
Tcchnlcal Trade L l n k  
Dcodahar Ccnwc. Gymi Compound, 
424 ~Marol AMaroshi Road 
Andhcri (Easl), 
Ronhay 400 059 

413. P r m p  Chmbcrs, Gurudwara Road, 
Karol Ragh. 
Ncw DcUi - 110 005 

ISUOSESIA 
(1. V. Schmldl Mltra Indonesia 
DcIla Rldg.. RIock A. No. 30, 
JL Suryo Pranolo No 1-0, 
1:kana 10160, 

IRIILASD 
Euro Electmnic Systems 
Unr~ I ,  Sandyford Park, 
Swdyford Ind. Est.. 
Dublin 13. 

I.SRI\EL 
DhS-EL Technologies 
1'0 Box 21362, Officc 60. 
Pinkas St., Tcl-Aviv 61213. 

ITALY(2) 
SLslreI SPA 
Vialc Errninin Sp:.tlla 41 
00142 Korr~a  

1'1, ALY(3) 
Slstrel SPA 
V i a  Sinria I'arco S. Paolir 35 
SO1 26 N a p l i  

- 
Telephone  Tefex Fax 

814031 1 (Sslcs) 
546391 (Scrvicc) 

216046 ATE GR 5249995 

72449 EFELD HX 8735974 
72449 EFELD HX 8700497 
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Sales and Service 

COUNTRY and REPRESENTATIVE Telephone Telex Fax 

2722884 [CHAIN J 3 8159216 

JAPAN 
G R G Japan Inc 
No. 406, 12-16,4Chom% 
Hongoh, Bunkyo-ku. Tokyo 

KOREA 
Sama Electronics Corporation 
CPO Box 95 17. Sooul 2,271 2761 K 26375 SAMATR 2 27 1 2764 

MALAYSIA 
Schmldt SclentUlc SDiV BHD 
13th Floor, Wisma Muama. 603 242 7 122 30035 603 248 5 143 
Jdan Wisma Puua, P, 0. Box 10592, 
507 18 Kuala Lumpur. 

MEXICO 
Mexitex, S.A. 
Por Firio D.iaz 53. Col. Dcl Vallc, 
Apdo. Postal 12-1012 
03100 rMcxico. D.F.. 

MOROCCO 
hllnho1 SA 
64 Ruc El IMortada. 
Casablanca 02. 

KETHERLAYDS 
Air Parki Internallonal BV 
PO Box 255. I2 Kalkovcnwcg, 
2400 AC Alphcn aan dm Rijn 

1720 2065 1 

9 392968 

71719 MOROFN 2 289494 

XEW ZEALASD 
G. T. S, E~glneerlng Ltd 
5 Portcrs Avcnuc. Eden Tcrracc. 9 392464 
PO Box 9613 Ncwmarkct AUCKLAND 

SORWAY 
Morgenstlerne & Co. 
Olaf HcL~cts vei 1. 
P.O. tmx 15 - Bogcrud 
N-0621 Oslo 6 

PORTUGAL 
Decadn SA 
Rua Margarida, 
PaIla. 11, AIgcs 
1495-Lisbon. 

S.AUDI ARABIA 
Electronic Equlpment Marketing 
PO Box 3750, 
Riyadh 11481. 

SIh'GAPORE 
SchmIdt Sclentiflc (PTE) Ltd 
No. 2-4 Jalw Kilang Bara4 
Sing~pn: 03 15 

23736 SCHMSS 65 273 4750 

SOLTH AFRICA 
Aitech Instruments (Pty) Ltd 
PO Box 3945 1, Bramlcy 20 18 
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Sales and Service 

COUNTRY and REPRESENTATIVE Telephone Telex 

SWEDEN 
Ferncr Electronlk AB 
JirfalIavigcn 186. 
S-I75 40 Jd611a 

SWIT%ERLhSD 
Computer Controls ,4C 
Prohuswcg 2. 
CI-1-8057 Zurich 

1';lIWAS 
I*:vergu Curporatiim 
7th F1wr - 285, Soc~ion 3 
Nan King East Koad 
Taipci I0567 

USIl'I.:D KISCDOM 
Wavelck Ihtron Division 
Hurricane Way, Nonvich Airport, 
Nonvich, h'ofiolk NR6 6JB, England 

- 
Fax 

CSII'ED STATES or .4blERICA 
Wuvetek Dutron Dlvlsim 
c/o Wnvetek Communlcalion Dlvlsion (3 17) 787 39 15 (810) 341 3226 
5808 Churclunan Byp:fis. 
Indian:~polis, Indiana 46203 

Wavekk Eastern Area Sales 
35 PincIawn Road. Sui~c 209W, 
Mclvillc. Ncw York 11747 

Wuvetek Western Areu Sales T\\X 
9 0 4  Ralhx~ Avcnuc, Sari Dicgo. (6 19) 565 93 15 (9 10) 335 2007 (6 19) 227 622 1 
California 92123 

VESKZUELA 
Equilub C.A. 
Aparl;lrdn 766W. 
Caracas 1070A. 

395 21860 EQUK 02 2395205 

For customers In countrles not Ilsted please contact WAVETEK DATRON DIVISION In the United Kingdom: 

Wavetek I)aLron Divistun 
Ilurricmc Way. Nonvich AiqnrI. 0603 4(MR24 
Nonvicli. Norhlk NK6 6JR. Engliu~d 
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Artisan Technology Group is your source for quality 
new and certified-used/pre-owned equipment

•	 FAST SHIPPING AND 
DELIVERY

•	 TENS OF THOUSANDS OF 
IN-STOCK ITEMS

•	 EQUIPMENT DEMOS

•	 HUNDREDS OF 
MANUFACTURERS 
SUPPORTED

•	 LEASING/MONTHLY 
RENTALS

•	 ITAR CERTIFIED           
SECURE ASSET SOLUTIONS

SERVICE CENTER REPAIRS
Experienced engineers and technicians on staff 
at our full-service, in-house repair center

WE BUY USED EQUIPMENT
Sell your excess, underutilized, and idle used equipment 
We also offer credit for buy-backs and trade-ins
www.artisantg.com/WeBuyEquipment

                        REMOTE INSPECTION
Remotely inspect equipment before purchasing with 
our interactive website at www.instraview.com

LOOKING FOR MORE INFORMATION? 
Visit us on the web at www.artisantg.com    for more 
information on price quotations, drivers, technical 
specifications, manuals, and documentation

Contact us:  (888) 88-SOURCE  |  sales@artisantg.com  |  www.artisantg.com

SMViewInstra
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