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S~ction 1 - Introductic 7
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L . . specitically for sysiem operation, the 1362 is a high-performance, fully compatible VXIbus card DMM.
" us landbook covers 3 insruments, 1362, 13625 and 1362MT. Unlcss specified, it reflects all instruments,

L
B

]

With or without options, the 1362 native language conforms to [EEE Standard Codes, Formats,
Protocols and Common Commands (ANSI/IEEE STD 488.2 - 1987) although it uses the VX1 bus as
the hardware message transport system,

P
When purchased without options, the 1362 is a high quality DC/AC Voltmeter and Ohmmeter,
The basic configuration offcrs the following measurement capabilitics:
= DX Voltage in five ranges from 100nV to 300V,
= AC Voltage in five ranges from 1uV to 300V.
= Resistance in six ranges from 100062 to 20M€2.
= Sclectable 4.5 to full 6.5 digits resolution.

«  Fully [EEE-488.2 programmable, subject to the requircments of the VXI bus message transport
system,

= Extcrnal uigger with trigger delay.

= Autocal: covers-on programmable external calibration.

" {
To extend its functional range, the instrument can be cxpanded by adding purchasable options,
providing further measurement capability:

30 D and AC Current option;
= Oncrange of DC Current from IpA to 2A.
*  One range of AC Current from [0pA to 2A RMS.
40 Ratic Option:
. Two identical front input channels, A and B.
= Math in the form of (A - B); or (A + BY; or deviation; (A -B)/B

]
In addition to the features of the 1362, the 13628 caninterpret Standard Commands for Programmable
Instruments (SCPI Rev 1991). The Native language can be accessed from SCPI if necessary.

This instrument also utilizes the VXI backplane tripger bus, The Synchronous and Asynchronous
protocols adhere 1o the VXI revision 1.3 specifications,

This includcs all the features of the 1362, but in addition the 1362MT can interpret Conurol Interface
Intermediate Language (CIIL - Standard 2806763 - rev C), in full compatibility with *MATE’
applications.

In this configuration the native language (IEEE 488.2 Command Syntax) is retained as an alternative.

Transler from CIIL w Native is directly programmable as a CIIL command, and conversely from
Native 1o CIIL as a Native command.
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When the instrument power is swilched on, all funclions are
forced into a safcty detault state. Once a function is configured to
a required state it remains in that state, regardiess of subscquent
configurations in other functions, until cither the state is changed
or the instrument power is switched off,

Au

The 1362 is an ‘Autocal’ instrument, providing full external
calibration of all ranges and functions via the VXIbus, so that it is
not necessary Lo remove any covers. Calibration commands can
be programmed in SCPL and native language, but not in CIIL,

Periodically, the DMM should be clectronically calibrated against
external inputs from traceable standards. The difference between
thc P .. "s recading and the value of the cxternal calibration
source isu .J 1o derive calibration constants, which are stored by
the instrument in non-volatile memory. The 1362 assumes that
nominal values are used, unless informed of deviations from
nominal by user-cemmands via the VXI bus.

Suhsequently, when in normal use, the DMM calculates and
applics a correction from the most-recently stored external
calibration constants for the parameters of the measurcment in
progress.  Thus cach reading taken by the DMM reccives an
individual correction derived [rom the latest calibration,

Calibration £ ity

Accidental or unauthorized use of calibration facilitics is prevented
by a screwdniver-operated switch in a hole on the front pancl, In
addition, an cnabling command must be used in order to enter
calibration mede. For Native language this is 'CAL ON' (Section
5, page 5-29); and for SCPI language in the 13628, it is
'CALibration SECure' (Sectiond, page 4-13).

Callbration Routines
The Routine Autocal procedures are given in Scction 8 of this
handbook.

Section 1+ Introddction

Message Readout

Generally, the of fered selections reflect the availability of facilitics,
incompatible combinations being excluded. Nevertheless, the
1362 outputs information to the user such as unsuitable atempls
at configuration, test failures and some other conditions which
would need to be reported 1o a Wavetek scrvice center.

Programming

Data can be input via the VXI bus to sct up measurements with
facilitics for:

«  sclecting a suitable range for measurement of an expected
valuc;

= intreducing uscr-defined trigger delays;

«  setting the number of readings-per-block to be taken whenin
BLOCK modc;

» rccalling a number of readings (sub-block) from a sicred
hlock;

e sciling non-nominal targets for requested calibrations;

»  performing a nominated individual test from the range of
tests activated in sequence during a ‘Self Test'.

Operation within the paramelters of cach function or facility is
programmed by sclection from the available codes,

Full details are given in Seetions 4, 5 and 6,

Self Test

Standard codes are used (o activate the instrument’s internal Sell
Test scquence, These can be found in Seclions 4 to 6.

1-3
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The Logical Address Switch is an 8-way DIL switch, accessible

via a hole in the wp cover (RHS).
Referto Fig, 2.1

The switch contacts are labelled from 1 to 8, correspanding to the
cight bils of the logical address value (8 = MSB; 1 =LSB), Onc
side of the switch bank is labelled OPEN; this represents address
bits al logle-1. Sciting a switch to the CLOSED posilion scts ils

address bit 10 toglc-@&,

The address can be set to any value between [ and 255 (address &
tsreserved forthe resource manager), However, as the 1362 fully
supperts Dynamic Configuration as defined in Section F of the
VXTI specification, addrcss 255 should be sclected only if the
Resource Manager also supports Dynamic Configuration.

Interrnt . .. 1ain

As the 1302 has VXIbus Imterrupter capabilily, carc must be
taken to cnsure that the Interrupt Acknowledge daisy chain is
correctly configured. This is usually implemented using DIP
switches or links in the subrack.

Fitting?le 13—62 int_o the Sut;rack_

The 1362 is a standard Size C, VMEbus Functional Module,
with Interrupter capability. It can be fitted (0 the Subrack by
turning it Lo its vertical position with its Board to the left, and
sliding it into any Slot (not Slot @).

Ejectors are located at top and bottom of the front panel. When
removing the module, these operate levers to case the P and P2
connectors out of the Backplane, When fitting, the module
should be gently pressed in to engage the connectors into the
backplane, and when fully home, the ejectors will be sct at right
angles to the surface of the front panel.

Two caplive screws, outboard of the ¢jectors, sccure the module
1o the subrack.

2-2

Logical Address
- Switch Access
-— Front Panel

Leg 38
- @

N D

|

Top Cavar Securing Scrow

! Top Cover

[ Fig. 2.1 Logical Addrass Switch - Access

For the actual mcthod to be used, consult the subrack
manufacturer's Handbook.

Removal from the S;brack

Two caplive screws, outboard of the ejectors, are unscrewed to
release the module from the subrack.

Ejectors are located at top and battom of the front pancl. These are
forced gently outwards (top - up; bottom - down) Lo operate levers
which easc the P1 and P2 connectors out of the Backplane. The
medule can then be pulled to slide it out of the slot.
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Section 2 -‘Installation

i v ' ' ) H

Line Freqt

To obtain optimum performance {from the A-D converter it is
necessary to adapt its configuration o the line frequency in use,
The adaptation is performed by remote programming,.

The 1362 has been calibrated to your local line frequency. The
syntax uscd 1o reset or query the line frequency depends on the
model type.

Asso_ " TP na

The following syntax arc associated with line sctting and query
(Refer 1o Section 4 page 4-32).

SENse:LFRequency <numeric_value»
Example, 501z, 60Hz or 400Hz
5ENse: LFRequency? Queries the curent linc setting.

CARLibraticn:SLFRequency? Saves the current line
frequency sectting to non-volatile memory. This setting is
subscquently used as the power up default.

Two connectors are fitted on the front pancl: a co-axial BNC
exlermal trigger input plug; above a 15-way D-type plug which
carrics the analog inputs,

The pin connections to these plugs are given below,

N.B. Itisadvisable to ensurc that the trigger source applied o
the EXT TRIG input is adequatcly debounced, to avoid
muluple triggering.

- TN
J301 E. - 1 ° -
| - - 1« _ration
i
|
— b J
I;rxtamal - /
rigger
) S
Case
Ground

om

The following syntax are associated with line setting and query
(Refer to Section 5; page 5-32).

LINE <Nri> Sclects the line frequency.

LINE? Recalls the line frequency to which the instrument is
currently adapted.

STLN? Saves the current line frequency setting o non volatile
memory, This sclting is subsequently used as the power up
default.

Further information about the programming syntax is detailed in
Sections 4 and 5.

No . Tated CIIL Command

There are no implemented CIIL commands associated with line
setting and query. Line frequency configuration must be sel in
Natvc Language.

(Emplemented CHL commands are given in Section 0.)

o

. alog Input Plug -

P 1 Layout and Contiguration |
{Viewed fram the front)
Channef B Channet A
(Option 40 - Ratia) (Standard fit)
g 1
Hi
Gu
1+
I- o
Lo
o O
Lo
O
I-
I+
Gu
Hi
O
15 8

Q = No Connection

2-1
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Secti
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3- XilLo rLevel Interfz *o

1 [ 1
[ | ! -

This sub-scction summarizes the VX registers used by the 1362 as viewed from a VXI Slot Zero to the DMM.
For further information consult the VXT Specification Issue 1.2, ar VMEbus Specification revision C,

3F,, DEVICE DE~ il TREC . ;
o6, Offset Registar
a4, Status/Canirol Register
) Device Typea
@0, 1D/Lcgical Addross Register
ID/Loglc 1l .« i Reglster, [ =(
This is defined by the optional Dynamic Configuration Protocol
Bit No 15-14 13-12 1-9 and 1s wrillen into the Resource Manager.
Davice Address Manufacturaer
Class Space D

The 1362 DMM is a message-based device so the Device Class
bits take the vatue of 10 (binary).

The address space of the DMM is A16 only and thus the Address
Space bits take the binary value of 11.
The Manufacture ID for Wavetek in . |

Thus the contents of this register is alway .

Device Type (Read)

Bit No 15-12 11-0
Required b del
Memory Code

As the DMM is A16, there is no Required Memory, so
these bits are allowed to float high.,

The Model code is the identificr for the DMM this has been
chosen to be 552, (1362 dec).

Thus the conlents of this register will always be FS52 .

7%
|
=2
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Section 3~ VXI Low Levebinterface

Status/Control F  jister (Read)
(* indicates Low-Active)

Bit No 15 14 13-4 3 2 1-9
A24/A32 MODID* Devica Ready Passad Deavice
Aclive Dependant Dependent
y — - e

The A24/A32 Active and the Device Dependent bils are not used
by the DMM and are allowed to float high,

The MODID* is an inveried reflection of the P2 MODID line.,
This is used to indicate that the board has been selected,

Status/Control Register {\Write)

Bit No 15 14-2 1 a
A24/A32 Device Sysfail Reasat
L Enabla Depandent Inhibit

As the DMM is Al6 only, the A24/A32 Enable bit is always
igmorcd.

The Device Dependent bits are ignored.

Offset Reglster {Read)

The Dynamic Configuration Protocol defines additional usc of the
offset register.

The Ready bitindicates that the DMM is ready to accept its full set
of operational commands.

The Passed bit is sct to zero to indicate that the DMM is either
exccuting or has failed its power-up / rescl sequence. A one
indicated the DMM has passed it's selftest.

The Sysfail Inhibit is uscd by the controller to disable the DMM
from driving the SYSFATL line. It also forces the DMM into a
‘safe’ statc when the Resct bit is also onc.

A one in the Reset bit forces the DMM into the Reset state,

Device Dependent Reglsters

This area s further expanded by the Message Based class,
See overleaf,
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Section - X} Low Level Interface

Message Based Specifics

The VXI specification atlocates further registers for message based devices in the Device Dependent area shown above.
This gives:

3F,, DEVICE DEPENDENT REGISTERS
1F . Resarved

14, A32 Pointer

19, A24 Pointars

QE,, Data Low

@C,, Data High

OA,, Rasponse/Data Extanded

28, Protocol/Signal Register

20, CONFIGURATION REGISTERS )

The Configuration Registers are described carlier on pages 3-2 and 3-3.

Protocol/Signal Register {Read)
(™ indicatey Low-Active}

Bit No 15 14 13 12 1 19 9-4 3-0
CMDR" Signal Master Intarrupter FHS* Shared HRESERVED  Device
Reg® Mem* Dependent

In the above, the DMM is not a commander, has no signal
register, is not a bus master, docs not support Fast Hand
Shake and docs not use shared memory. Thus all of these
bhits float to one. The RESERVED and Device Dependent
bits are not used and also float to one,

It is however an interrupter, and this is indicated by the
Interrupted bit being one. Thus the enuire register is always
rcad by VXI as FFFF, .

Protocol/Signal Reglster {Write)

The signal Register in the DMM is not implemented.
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Seaction 3 - VXi Low Levebinterface

Response/Data Extended Register (Read)

Bit No 15 14 13 12 1 10 9 8 7 6-0

© RESERVED DOR DIR Err* Read Wirite FHS locked® Davice
Ready Ready Active* Dependant

In this register the RESERVED, FHS Active*, Locked* and Device Dependent bits are
not used and float high,

The Err* bit is used to indicate that there is an error in the word serial protocol and is
manipulated by the DMM software,

DOR (Data QutReady) is sct to Logic-1 to indicate that the DMM is ready to output data
10 its commander

DIR (Data In Ready) is set to Logic-1 to indicate that the DMM is ready to receive data
from its commander.

The Read Ready and Write Ready are handshakes associated with data transferbetween
the VXI bus and the DMM and are manipulated by the DMM software,

Response/Data Extended Register (Write) Data Low Reglster (Read/Write)

The Data Extended Register is not implemented on the DMM. This register is used for all data communication between the VXI
bus and the DMM, The VXI writes data for the DMM into this

Data High Reglster. location, and the DMM puls data into this location to be read by
the DMM's commander,
This is not implemented by the DMM. It is a bi-directional 16-bit register.

A24 Polnter and A32 Pointer Reglsters

These registers are not implemented by the DMM.
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Section 3 - VXi Low Level interface

This sub-scction outlines the sequence of events that may take
place between the DMM and 1ts VX commander. The main low
level communication is the VXI Word Serial Protocol, whichisa
simple handshake system, For example: the DMM indicates with
a flag that it is ready to receive, the VXTI writes a2 word and sets a
flag indicating that data is available, The DMM reads this word
and clears the flag. To get data out of the DMM, the commander
asks for a byte using the above scquence. It then waits for the

DMM (o sct a flag indicating that the DMM has placed a word in
the output register, When this flag gocs true, the commander will
read the data, This will then clear the flag indicating that the data
has becn read and that the cycle may repeat.

In addition to this simple system, there is an inferrupt protocel
which can be used Lo modify the above cycle.

Word Serial . col

The following deseribes more fully the (low level) communication
sequence between the DMM’s commander and the DMM, It is
assumed that all power on sequences have been completed and the
DMM 1s In a quiescent slalc wailing to receive a command,
(Power on and Sclficst will be dealt with [ater).

('Commander’ is namc given to the device which is controlling the
DMM, whether it 15 a 'Slot Zero', a compuler or another
instrument.)

There are three main intcractions:- data from the commander to the
DMM, data from the DMM to the commander and the DMM-
gencrated interrupt cycle.

Data From Commander To DMM

I. The commander waits for the DMM 1o set the "Wrile Ready’
bit true in the VXI Response register.  This indicates the
DMM is ready for data.

2. The commander can then write a word of data into the Data
Low register of the DMM. The write action will
automatically set the DMM's Write Ready bitto false. It will
also gencrate an internal interrupt to inform the DMM that
data has arrived.

3. The DMM can then read this word of data from the Data low
register, Itis then up o the DMM to parse the word, in order
to determine which VX1 word serial command the high order
bytccontains. The parser acts on this command. If the lower
byic of the word contains data, it is ransferred 1o the high-
level command parser.

4, When the word of data has been dealt with, then the DMM
can again sct the Writc Ready bit true to indicate that it is
ready for a further exchange,

[ Fi J -~ Commander

I. Thc commander can obtain a word of data from the DMM
only by requesting it. This request comes in the form of the
word serial protocol 'Byte Request' command. The
commander must scnd the Byte Request command as a word
of data, using the above sequence, before a response can be
glven,

2,  Onreceiving the Byte Request command, the DMM takes a
word of data from the cutput buffer and places it in the Data
Low register, This action sets the 'Read Ready' bit in the
DMM’s VXI Response register automatically.

3. If the DMM hags been sct to interrupt the commander at this
stage it will do so: refer to "The Interrupt Cycle'.

4. Either in response to the interrupt, or by polling, the
commander will discover that the DMM Read Ready bit has
becn sct true. It can then read the word of data from the
DMM's Data Low register, The commander's act of the
reading this word clears the Read Ready bit automatically.

5. This completes the transfer of data from the DMM. To
obtain another word of data the commander must send the
Byte Request command again,
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Byte Transfer Protocol

This is a mechanism for the transfer of data between adevice and
its commander. Data is passed using the Word Serial Protocol
‘Byte Available' and 'Byte Request' commands, regulated by the
DOR and DIR bits of the Response register,

1.

When a device is ready to accept incoming data it sets the
DIR bit to Logic-1.

The commander can then send a data byte via the Byle
Available command.

When a device has data available in its internal storc, and is
ready to process a Byte Request command, it sets the DOR
bit to Logic-1.

The commander can then send a Byle Request command.

On receipt of the Byte Request command, the device
responds by placing the output data in its Data Low register,

Nole that incoming word serial protocot Trigger commands are
also held off until the DIR bit has been set to Logic-1.

Section 3=V XDL Levelinteracs

The Interrupt Cycle

The VXI specification permits two types of interrupt cycle,
Responsc’ or Event’, The two types are mutually exclusive, and
must be selected by the controller before they become active.

1.

The commander can use several word serial commands to
select *when', ‘how’, and ‘with what' the DMM will
interrupt.

‘When'
could be implemented as a result of any of the Read Ready,
Wrile Ready or Err* bits going true,

'How'
is selected from the VME Intermupt levels (IRQL* 10 IRQ7*),

‘With What'
can be either a Response Interrupt or an Event Interrupt.

When the condition for the DMM to interrupt the
Commander occurs, the DMM will initiate the Inerrupt
cycle, Forexample: it could be immediately after the DMM
has placed a word of data in the Data Low register, for the
Commander to rcad,

In the case of a Response Interrupt, the commander must
respond with the VME Interrupt Acknowledge cycle, The
DMM will return a vector consisting of the logical address
(on the low byte) and the upper half of the Response register
{on the high byte).

In the case of an Event Interrupt, the DMM will place the
contents of the Event register in the high byte of the vector
instcad of the upper half of the Response register.
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Section 3 - VX! Low Level Interface

Word Serial Protocol C . _1ds

The VXI specification delines a serics of commands thatare used to configure, and communicate with, a device. These are alllow level
single word commands sent, and responses received, via VXI word serial protocol.
The foilowing is the subset of commands implemented by the DMM:

(Note: The Code values and responses given apply only to the 1362 DMM and can vary for other devices)

Abort Normal Operation

The Abort Normal Operation command is used to cause the DMM 1o cease normal operation. On receipt of the command the DMM
returns to default configuration, aborting all operations. The DMM will then be in a gencrally inactive state and will be ready to aceept
commands.

The syntax of the Abort Normal Operaiion command is delined in the following table.

1514 13 12 11 10 9 8 7 6 5 4 3 2 1 0
11 00 1 0O 0 O 1 1 1 1 1 1 1 1

When the abort operation has completed (the DMM is in the aborted state), response data is placed in the Data Low register in the
following format:

—
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1
r 111 11 1 1 1 1 1 1 1 1 1

Assign Interrupter Line

The Assign Interrupter Line is used to assign 2 VMEbus IRQ line to the DMM. The syntax of this command is defined in the following
tablc.

(5413121110 9 8 7 6 5 4 3 2 1 0

1 01 0 1 0 1 0 X Inl_ID,X| Line

« X: Don't carc. The value writien to this bit has no effect,

* IntID: Thisis a unique identifier of the particular Interrupter being assigned, It has a range of 110 7. As the DMM has only
onc interrupter, this should always take the value 1.

+ Ling This is the VMEbus IRQ linc number. A value of zero (0,,) indicates that the Interrupter is to be disconnected.

When the assignment operation has completed, response data is placed in the Data Low register in the following format:

1514 3 12 11 17 ¢ 8 7 6 5 4 3 2 1 0
Stawis |1 1 1 1 1 1 1 1 1 1 1 0O

* Staws:  This ficld indicates the exccution state of the command. 1t may have the following valucs:

-F,; The command successfully completed.
- 7. Command failed - The Interrupter referenced in the Int 1D ficld is unknown to this device,
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Asynchronous Mode Control

The Asynchronous Mode Control command is used by a commander o direct the path of cvents and responses. The syntax of this
command is defined in the following table.

|

Ty 14 13

1 0 1

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

0 1 0 0 0 X Resp. En* | Event En* | Resp. Modc | Event Mode

X: Den’t care. The value wrilten to this bit has no effect.

Resp. En*;

Evcnt En*;

A zcro (0) enables generation of responses. A one (1) disables generation of responses.,

A zero (0) enables generation of events, A onc (1) disables generation of events.

Resp. Mode: A onc (1) indicates that responses should be sent as signals. A zero (0) indicates that responses should be sent as

interrupts.

Event Mode: A onc (1) indicates that events should be sent as signals. A zero (0) indicates that events should be sent as interrupts,

The result data is placed in the Data Low register in the following format. The result is a confirmation/denial of the command.

[ 15 1413121110 9 8 7 6 5 4 3 2 1 r

Status

1 1 1 1 1 1 1 1  RespEn* Event En* | Resp. Mode Event Mode

Status:  This field indicates the execution state of the command. It may have the following values:

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

Resp. En™;

Event En*:

A zero (0) indicates that generation of responses is enabled. A onc (1) indicates that gencration of responses is
disabled.

A zero (0) indicatgs that generation of events is cnabled. A one (1) indicates that gencration of events is disabled.

Resp. Mode: A one (1) indicates that responses arc being scnt as signals. A zero (0) indicates that responses arc being sent as

interrupts,

Event Mode: A one (1) indicates that events are being sent as signals. A zero (0) indicates that cvents are being sent as interrupts.

Since the DMM is not a VMEbus MASTER, Responses and Events can only be sent as Interrupts.

3-9
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Section 3 - VXI _ow Level Interface

Begln Normal Opel. '1n

The Begin Normal Operationcommand notifics the DMM thatit can begin normal operation. The Top_Level ficld of the Begr':n Noimal
Operation command is provided Lo inform a device whether or not it is a top level Commander. The syntax of this command s defined
in the following table.

ot 3 11 1009 7 6 5 4 3 2 1

1 1 1 1 1 1 O{Toplevel (1 1 1 1 1 1 1 1

« TopLevel: A one(])in this ficld indicates that the device is a top level Commander. A zero (0) indicates that it is a Scrvant to
another device.

As the DMM is not a commander this bit should always take the value zero.
When the b ~in operation has completed, response data is placed in the Data Low register in the following format:
s 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Status State L Logical Address

»  Status:  This ficld indicates the execution state of the command. It may have the following valucs:

-F :  TheBeginNormal Command has been successfully executed, The value FE isreported in the Logical Address field.
-4 The DMM could not successfully initialize itself. The value FE, is reporicd in the Logical Address field.
-3 The DMM is not able to be a top level Commander. The value FE,  is reported in the Logical Address field.
-1 An undefined crror was caused. The value FE,  is reported in the Logical Address ficld.
»  State: This ficld indicates the state of the DMM, It may have the following values:
-F,,;  The DMM is in the NORMAL OPERATION sub-stalc.
-3, The DMM is in the CONFIGURE sub-state.
» Logical Address; This ficld contains the Logical Address corresponding 1o the status ficld values.

Byte Available

The Byte Available command s used by a Commander o send a byte of data 1o the DMM. The END ficld significs that this is the last
byle of the message. The syntax of this command is defined in the following table.

1514131211109 8 7 6 5 4 3 2 10
1 0 1 1 1 1 0 END Datum
Byte Request

The Byte Requesi command is used by a Commander to read a byte of data from the DMM. The syntax of this command is defined
in the following table,

] 1514 13 12 11 10 9 8 7 6 S 4 3 2 1 0

r 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1
There = tais placed in the Data Low repisterin the following format. The END ficld is used to indicate the 1ast byte of the message.
| 1329 8 76 S 43 2 1 0

I 1 11 1 1 - | D wm

3-10
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Cilear

The Clear command is used by a Commander 1o cause the DMM to clear the VXTIbus interface and any pending operations. Any initiated
operations in the DMM are undisturbed. The syntax of this command is defined in the following table.

1514 13 12 11 10 9 8 7 6 S5 4 3 2 1 0
111 1 1 11 1 1 1 1 1 1 11

Control Event

The Control Event command is used by a Commander to selectively enable the generation of events by the DMM. A one (1) in the
cnable ficld cnables the generation of the specific event. A zero (0) in the cnabie ficld disables the generaton of the specific event
The syntax of this command is defined in the following table.

15 14 13 12 11 106 9 8 7 6 5 4 3 2 1 0
1 01 0 1 1 1 1 Enable Event
= Event  These bits (6-0) arc the identifying bits (14-8) of the event being enabled/disabled.

The following Events arc supported:

Request True: This event is sent by the DMM when it requires service from ils Commander, The syntax of this event is defined in
the following table.

1s 14 13 12 11 10 9 8§ 7 6 5 4 3 2 1 0O
1 1.1 1 1 1 O 1 Sender's Logical Address

Request False: This event is sent by the DMM when it no longer requires service from its Commander. The syntax of this event is
defined in the following lable,

15 14 13 1211 10 9 8 7 6 5 4 3 2 1 0
[N 0 0 Sender's Logical Address

Device Response
The device returns the following data in the Data Low register:

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

» Staws:  This field indicates the execution state of the command. It may have the following values:

-F,; The command successfully completed.
-7, Command failed - The event referenced is not gencrated by this device.

3-11
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Control Response

The Control Response command is used enable response interrupts on ceriain response register bit transitions. The syntax of this
command is defined in the following table.

I35 14

1312 11 10 9 8 7 6 3 4 3 2 1 0

1 0 0o 1 1 1 1 X Bi4 DOR* DIR* Er R1. Wt Lo

The »is have the Ic lowing meanings;

X: Don't care. The value written to this bit has no effect.

Bl4ar.:

DOR*:
DIR*:
Err*:
RR*;
WR*;
FEHIS*:

A zero enables a signal/interrupt on a 0-1 transition of bit 14 of the Response register, A one disables this capability.
Since bit 14 of he Response register is reserved (always one), the value of this bit will be ignored by the DMM.

A zcro enables an interrupt on a 0-1 transition of the DOR bit. A one disables this capabilily.

A zero enables an interrupt on a 0-1 transition of the DIR bit. A onc disables this capability.

A zero enables an interrupt on a 1-0 transition of the Err bit. A one disables this capability.

A zero enables an interrupt on a 0-1 transition of the Read Ready bit. A onc disables this capability.
A zero enables an interrupt on a (-1 transition of the Wrire Ready bit. A one disables this capability.

A zero enables an interrupt on a (-1 transition of the FIIS Active bit. A one disables this capability.

The result data is placed in the Data Low register in the following format. The result is a confirmation/denial of the command.

14

Status I 1 1 1 1 B14 DOR* DIR* Em~ RE* W~ FHS*

3120 7T 9 8 7 6 3 4 3 2 1

The biws have the following meanings:

Status;

-F,

a

-7

B14*:

DOR*:

DIR*:

Err*:

RR*;

WR*;

FHS*;

3-12

This field indicates the execution state of the command. It may have the following values:

The command successfully completed.
Command failed - an unsupported bit transition was requested.

A zero indicates that interrupt generation on transitions of bit 14 of the Response register is cnabled. A one indicates
that this capability is disabled. This bit will always be set 1o one (1),

A zero indicates that interrupt generation on 0-1 transitions of the DOR bit is enabled. A one indicates that this
capability is disabled,

A zcro indicates that interrupt gencration on (-1 transitions of the DIR bit is cnabled, A onc indicates that this
capability is disabled.

A rero indicates that interrupt generation on I-0) transitions of the Err bit is cnabled. A one indicates that this
capability is disabled.

A zero indicates that interrupt generation on 0-1 transitions of the Read Ready bil is enabled. A one indicates that
this capability is disabled.

A zero indicates that interrupt generation on (-1 transitions of the Write Ready bit is cnabled. A onc indicates that
this capability is disabled.

A zcro indicates that interrupt gencration on I-0 transitions of the FI4S Active bit is cnabled. A one indicates that
this capability is disabled. As the DMM does not implement FHS, a one (1) will always be returned in this position.
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Section3 - VX! Low Level Interface

End Normal Operation

The End Normal Operation command is used to cause the DMM 1o cease normal operation in an orderly manner. The
‘ended’ swate is defined as follows: Pending interrupts are unasseried; no new interrupls may be asserted; the DMM is
in a pencrally inaclive state and is ready 1o accept commands.

The syntax of the Lnd Normal Operation command is defined in the following table,

15 4 13 -1t c " 7 6 5 4 3 2 1 0
1 1 0 0 1 0 O 1 1 1

When the ‘ending’ operation has compleled, response data is placed in the Data Low register in the following format:

1514 13 121110 9 8 7 6 5 4 3 2 1 0
P Suate Logical Address

Status

= Status:  This ficld indicates the execution state of the command. It may have the following values:

-F,;;  The End Normal Command has been successfully executed. The value FE ; isreported in the Logical
Address field.

-7 The DMM was alrcady in the CONFIGURE sub-state, The value FE | is reported in the Logical
Address field.

-5 The DMM was not able 1o end its operation in a consistent manner. The value FE , is reported in the
Logical Address field.

-3 An undefined crror was caused. The value FE  is reporied in the Logical Address {ield.
This ficld indicates the state of the DMM. h may have the following values:

-Fl, The DMM is in the CONFIGURE sub-state.

-3, The DMM is in the NORMAL OPERATION sub-state.

» Logical Address: This field contains the Logical Address corresponding to the status field values.

= Stale:

Read Interrupter Line

The Read Interrupter Ling command is used to determine which VMEbus IRQ line is connected. The syntax of this
command is defined in the following table.

714 131211109 8 7 6 5 4 3 2 1 0 |
100 0 1 1 0 1] X Int_ID

= X: Don'tcarc. The value written Lo this bit has no effect.

« Int_ID: Thisisaunique identficr of the particular Interrupter being queried, Ithas arange of 1to 7. Asthe DMM
has only one interrupter, this should always take the value 1.

The VMEbus IRQ line number is placed in the Data Low register with the following format:

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

Status Ll”—ll L1 1| Line

This ficld indicates the execution state of the command. It may have the following values:

- F.,; The command successfully completed.
-7 Command failed - The Interrupter referenced in the Int_ID ficld is unknown to this device.

This is the VMEDbus line number currently assigned. A value of zero (0, ) indicates that the Interrupter is
disconnceted,
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Section 3 - VXI Low Level Interface

Read Interruplers

The Read Interrupters command is used to determine the number of Interrupters within the DMM. The syntax of this command is
defined in the following Lable,

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

1 1 0 0 1 0 1t O i1 1 1 1 1 1

The number of Intcrrupters is placed in the Data Low register with the following format:

54131211109 8 7 6 5 4 3 2 1 0

1 11 1 1 1 1 1t 1 1 1 1 1 Ini_no
« Int_no: The nember of Interrupters within the DMM. As the DMM has only one interrupter, this will always take the value 1.

Read Protocol

The Read Protocel command is used by a Commander wo find out what protocols, in addition to the Word Serial protocol, that the DMM
supports. The syntax of this command is defined in the following table.

514131211109 8 7 6 5 4 3 2 1 0 |
RV U S U U T B U SRS

The protocol support word is placed in the Data Low register with the following format:

1514 1312 11 10 9 8 7 6 5 4 3 2 1 0

11 1 1 I 1 1 1 00 1 0] 4 0 1 1

« 14 Azero (Lfm this position indicates that this dovice SIE)BE)T[S the VXTbus 488.2 Instrument pratocol. The 1362MT will report
aone (1} in this position,
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Read Protocol Error

The Read Protocol Errer command is used by a Commander to tell the DMM to report its most-recent error code, When the error code
has been reported by the DMM, the Err* bit is reset before Read Ready is asserted on the error code output. The syntax of this command

is defined in the following table.

1514 13 12 1110 9 8 7 6 5 4 3 2

1

0

1 1+ 0 ¢ 1 1 0 1 1 1 1 1 1 1

1

1

The error codes are placed in the Data Low register with the following format:

« Noerror:

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

1

0

111 1 1 1 1 1 1 1 1 1 1 1

1

1

= Multiple Queries:

The DMM was requested Lo overwrite previous unread response data.

1

0

1”14 13 12 11 16 9 8 7 6 5 4 3 2
111 1 1 1 1 1 1 1 1 1 1 1

0

1

« Unsupported Command: The DMM has received a command that it docs not implement.

—

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

1

0

1 t+ 11 1 1 1 1 1 1 1 1 1 1

0

0

« DIR Violation:

The DMM has received a command that violates the DIR handshake,

r151413121110987’65432

1

0

1 11 1 1 1 1 1 1 1 1 1 1 O

1

1

—_

= DOR Violation:

The DMM has received a command that violates the DOR handshake.

15 14 10 17 10 9 8 7 6 5 4 3 2

1

0

1 11 1 1 1 1t 1 1 1 1 1 1 O

1

0

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 defined in

the following table,

—

| 15 14 13 12 11 10 9 8 7 6 S5 4 3 2

1

0

110 0 0101 1 1 1 1

1

]

The crmor codes are placed in the Data Low register with the following format:

15 1413121110 9 8 7 6 5 4 3 2

1

0

1 1 1 1 1 1 1 1

Status Byte

Trigger

The Trigger command is used by a Commander 1o cause the DMM 1o trigger.

The syntax of this command is defined in the following tablc,

-
15 14 13 12 11

r 11 0 1 1 0 1 1 1 1 1 1 1

10 9 8 7 6 5 4 3 2

1
1

0
1

3-15
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Section 4- SCPl Lanc e

.C .DN 4 136: Pl LANC(

SCPI Programming Language

Introduction

The 13628 will power-up default in SCPI language but has the
ability toswitch to Native (TEEE-488.2) language. Bothlanpuages
obcy IEEE-488.2 command syntax.

As lhe instrument operates on the VX bus, it is not in direct contact
with the outside world and cannot conform fully to the TEEE 488.1
Hardware model. For example, in the IEEE 488.1 mode], a
separate (SRQ) line is provided for the instrument to request
service [rom the controller.

A separate line for requesting service is not provided on the VXI
bus, and to provide a similar facility, the VXTI *request true’ syntax
has 10 be prograrnmed in software; thus a hardware difference
imposes a departure from the standard programming model.

[EEE 488.2 defines sets of Mandatory Commoen Commands and
Optional Common Commands along with a method of Standard
Status Reporting. The 13628 implementation of SCPI language
conforms with all IEEE-488.2 Mandatery Commands but not all
Optional Commands. It conforms with the SCPI-approved Status
Reportng method.

Note: Commands in SCPI language, prefaced by an asterisk (cg:
*TRG), arc [EEE-488.1 standard-dcfined ‘Common’ commands.

. C ~

VXI W™ "B
The VXI Word Serial clear’ Mcssage will force the following
instrument states:

«  the input buffer and cutput queuc are cleared;
= parser is reset to the beginning of a message;
¢ any device-dependent message interiocks are cleared.

This command will not:

« change any setlings or stored data within the instrument
except as listed above;

= interrupt analog input;

= interrupt or affect any functions of the device;

= chanpe the status byle.

r and Effects
The clfects of the *RST command arc described later on page 5-
39.

Reset
A compleie instrument reset is accomplished by the two reset
commands in sequence. [n other circumstances they may be used
individuatly:
WS clear

m o

Message exchange initialization;
Device nitialization,
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Mes~ 1 .

IEEE 488.2 2

The TEEE 488.2 Standard document illustrates its Message
Exchange Control Interface medel at the detait level required by
the device designer. Much of the information at this level of
interpretation (such as the details of the internal signal paths etc.)
is transparent 1o the application programmer. However, because
cach of the types of errors flagged in the Event Status Register are
related 10 a particular stage in the process, a simplified 1362
interface model can provide helpful background. This is shownin
Fig. 4.1, together with hrief descriptions of the actions of its
functional blocks.

13625 STATUS Subsystem

Input/Output Control transfers messages from the 1362 output
qucuc o the system bus; and conversely from the bus to cither the
input buffer, or other predetermined destinations within the device
interface. It receives the Status Byle from the status reporting
system, as welt as the stale of the Request Service bit which it
imposes on bit 6 of the Status Byle responsc. Bit 6 reflects the
‘Request Service state true’ condition of the interface.

Incomir, <¢ mar “lerles

The Inpu i Ter is a first in - first oul queue, which has a
maximum capacily of 128 bytes (characters). Each incoming
characterinthe /O Control gencrates an interrupt o the instrument
processor which placesitin the Input Buffer for examination by the
Parser. The characters arc removed from the buffer and translated
with appropriate levels of syntax checking. If the rate of
programming is too fast for the Parser or Execution Control, the
buffer will progressively fill up. When the buffer 1s full, the VXI
Commander is informed by DIR being false. Refer to Section 3.

The Parser checks cach incoming character and its message
context for correct Standard-defined generic syntax, and correct
device-defined syntax. Offending syntax is reported as a
Command Error, by sctting true bit 5 (CME} of the Standard-
defined Event Status register (referto the snh-section *Retricval of
Device Status Information’).

Execution Control receives successfully parsed messages, and
asscsses whether they can be executed, given the currently-
programmed state of the 1362 functions and facilities, Ifamessage
is not viable {eg the calibration rigger: CALL7 when calibration
is not cnabled); then an Exccution Error is reported, by setting true
bit4 (EXE) of the Standard-delined Event Status register. Viable
messages are exccuted in order, altering the 1362 funciions,
facilites elec. Exccution does not ‘overlap” commands; instead,
the 1362 Excculion Control processes all commands
‘Sequentially” (e, waits for actions resulting from the previous
command to complete before execuling the next).

Section 4= SCPILanguage

1362 Functions and Facllities

The 1362 Functions and Faciliti 5 block contains all the device-
specific functions and feature: 1+ 18 1362, accepting Executable
Message Elements from Execution Control and performing the
associated operations. It responds to any of the elements whichare
valid Query Requests (both IEEE 488.2 Common Query
Commands and 1362 Device-specilic Commands) by sending any
requircd Response Data to the Response Formatter (afier carrying
out the assigned internal operations).

Device-dependent crrars are detected in this block. Bit 3 (DDE)
of the Standard-defined Event Swatus register is sct truc when an
internal operating fault is detected, for instance during a self test.
Each reportable ervor has a listed number, which is appended to an
associated queuc as the error occurs.

Trk -
Two types of message are used 1o trigger the 1362 A-D into taking
4 measurement:

A Word Serial 'trigger’
«TRG (IEEE 488.2-delined)

In the 1362 cither message is passed through the Input Buffer,
receiving the same treatment as a program message unit, being
parsed and cxecuted as normal.

Outgoing Res. b

The Response Form....r derives its information from Response
Data (being supplied by the Functions and Facilities block) and
valid Query Requests. From these it builds I onsc | c
Elements, which are placed as a Responsce Message into the Quiput
Queue.

The OQutput Quene acts as astore foroutgoing messages until they
are read over the system bus by the application program. For as
long as the cutput queue holds one or more bytes, it reports the fact
by setting true bit4 (Message Available - MAV) of the Status Byte
register. Bit4 is set false when the outpul queue is empty (referto
the sub-scction ‘Retrieval of Device Swutus Informaticn’). The
'DOR' bit sct performs the same action. Refer to Section 3.

‘Query Error’

This is an indication that the controller is following an
inappropriate message exchange protocol, rcsulting in the
Interrupted, Unterminated or Deadlocked condition:

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

The Standard document deflines the 1362°s response, part of which
is to sct ¢rue bit 2 (QYE) of the Standard-defined Event Status
register.
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1362 Bus
Transmissions

| VXlbus
Bus
Messages
VXlbus
Interface

Fiiter out bus management and
configuration commands

I

Status Byte
input/Output Control (S78)
‘ QS5 bit state
General and Addressed Requested for Status Byte
Bus Messages i Bus Messages
‘— ’—4__\ e,
Input - Output gfeas_faga
Buffer - Queue = Avajlable
(MAV bit)
Raceived ¥ Response
Message Message
Elements Elements
C o M. )
omman assago
Errors Parser = Exchange Iﬁgfrm?t?r
(CME bit) Control
Parsed ]
Message
Elements
. Y
nggr"son Execution - Quary Errors
: Control (QYE bit)
{EXE biY \ Respaonse
Executable Data
Message Fower On
Elaments ( ) (PON bit)
o 1362 Functlons |
[ - and Facilities .
| Dovice-Dapendant —e (URQ bil)
Errors {DDE bit) \

Fig. 4.1 1362 Message Exchange Model

. S S

Request Service (RQS)

Reasons for Requesting Service
There are two main rcasons for the application program to requcst
service from the controller:

*  Whenthe 1362 message exchange interface discoversasystem
Programming crror;

»  When the 1362 is programmed o report significant events by
RQS.

The significant events vary between types of devices; thus there is
aclass of events which are known as ‘Device-Specific’. These are
determined by the device designer.

44

- S/

IEEE 488.2 Model

The application programmer can cnable or disable the cvent(s)
which are required to originate an RQS at particular stages of the
application program, The IEEE 488.2 mcdel incorporates a
flexible extended status rcporting structurc in which the
requirements of the device designer and application programmer
are both meL

This structure is described in the next sub-section, dealing with
‘Retricval of Device Status Information’.
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Retrieval of ' wus Information

Introduction

For any remotely-operated system, the provision of up-to-date
information about the performance of the system is of major
importance. This is particularly so in the case of systems which
operate under automatic control, as the controller requires the
necessary information feedback to enable it to progress the
programmed task, and any break in the continuity of the process
can have serious results,

Section 4 -|ISCPILanguage

When developing an application program, the programmer needs
to test and revise it, knowing its cffects. Confidence that the
program clements are couched in the correct grammar and syntax
(and that the program commands and queries are thus being
accepted and acted upon), helps to reduce the number of itcrations
needed to confirm and develop the viability of the whole program.
So any assistance which can be given in closing the information
loop must benefit both program ecompilation and subsequent usc.

R — _ _ _ R - —_ - —_
4 Note: The registers use binary weighting - the numbers in the boxes are bit numbers, not weighted values
Sarvice Request Enable Register " == 7 7 o7 o o * SRE phs Nrt
§ s _ 5 N = u3RE?
RQS
STATUS BYTE 01 iese | [Mav
REGISTER 7118 5 4 3 5 1 ol |—= 5182
MSS
Reguest for Service Bit
Master Status Summary Bit
Event Status Summary 8it —-4+——
Message Available Bit -
Event Stalus Enable Registar > >~ - «ESE phs Nrt
’ — S } —= +ESE?
Standard- '
Defined Event tPON] [URQ CME | | EXE || |DDE | :QYE | |RQC | |OPC .ESA?
Status [~ Jister . 7] 6 5 4 3 2 1 0
Power Cn 4—.J
User Aequest - -— Y
Request
Command Error - Control
: - l
Execution Error - Not used
Device-Dependent Errar on 1362
Query Error -
Operation Complete -

! Fig. 4.2 1362 Status Raporting Structure
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Standard-Define -5

Typas of Status Infermation Avallable
Two main categorics of information are provided for the
controller:

Status Summary Information

Cenain standard events are flagged in the 8-bit laiched ‘Event
Status Register’ (ESR), read-accessible to the controller, The
uscr's application program can also access its associated enabling
regisler, to program theevents which will be eligible Lo activate the
ESB' summary bit in the Status Byte,

Status Byte Regpister

Contained within the *Status Byie Register®, the ‘Siatus Byte’
(STB) consists of threc flag bits which direct the controller's
attention to the type of event which has occurred. One is the ESB
bit mentioned above, the other two (MAYV and MSS) are described
in detail Iater,

Accaess vla the Application Program

The applicauon designerhas access to two cnable registers (one for
cach main register - Fig, 4.2). The application program can enable
or disable any individual bit in these registers.

Each bit in the cvent status register remains in false condition
unless its assigned event eccurs, when its condition changes to
true. Ifan event is to be reported, the application program sels its
corresponding cnable bil frue, using the number Nrf (defined as a
decimal numeric from O to 255 in any common format). Then
when the enabled cvent occurs and changes the cnabled bit from
falseotrue, the ESB summary bit in the Status Byte isalso sel true,
If the ESB bit is also cnabled, then the 1362 will generate a request
true event on the VXI hus.

Thus the application programmer can decide which assigned
events will generate an event, by cnabling their event bits and then
cnibling the ESB bit in the Status Byte. The application program
can read the Status Byte, and be dirccted to the Event Register to
discover which cvent was responsible for originating the request.

All registers can be read by suitable commands, as an ASCII
decimal numeric, which when expressed in binary, represents the
bit pattem in the register. This form is also used to set the cnabling
registers to the required bit-patterns, The detail for cach register
1s cxpanded in the following paragraphs, and in the command
descriptions.

4-6
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1 . tatus Rep. - |

IEEE 488.2 Model

‘This incorporates the two aspects of the IEEE 488.1 model into an
extended structure with more definite rules. These rules invoke the
us¢ of standard ‘Common’ messages and provide for device-
dependentmessages. A feature of the structure is the use of ‘Event’
registers, each with its own enabling register as shown in Fig, 4.2,

13621 ~ " Structure

The IEEE 4¢ 3.2 Siandard provides for an extensive hierarchical
structure with the Status Byte at the apex, defining its bits 4, 5 and
6 and their use as summaries of 2 Standard-defined event structure
which mustbe included, if the device is to claim conformance with
the Standard. The 1362 employs these bits as defined in the
Standard,

Bits 0, 1,2and 3 and 7 arc made available to the devicc designer,
but are not used in the 1362.

[t must be recognized by the application programmer that
whenever the controller reads the Status Byte, it can only receive
summarics of types of events, and further query mcssages are
necessary to dig deeper into the detailed information relating to the
events themselves. Thus a further byte is used to expand on the
summary at bit 5 of the Status Byte.

Status Byle Register
In this structurc the Status Byte is held in the ‘Stalus Byte
Repgister’; the bits being allocated as follows:

Bits 0(DIO1), 1(D102),2(DIO3}and 3 (DIO4) are not uscd in the
1362 status byte, They are always fafse.

Bit4 (DIO5) [IEEE 488.2-defined Message Available Bit
(MAV)

The MAY bithelps 1o synchronize information exchange with the
controller, 1tis frue when the 1362 message exchange interface is
ready to accept a request from the controller to start outputting
bytes from the Oulput Queue; or false when the Output Queue is
emply.

The common command «CLS can clear the Output Queuce, and the
MAYV bit 4 of the Staws Byte Register; providing it i3 sent
immediately following a ‘Program Message Terminator’.

Section «—~'S | 1 anguags

Bit 5§ (DIO6) IEEE 488.2-defined Standard Event Summary
Bit (ESB)

Summarizes the state of the *Event Status byte’, held in the *Event
Status register’ (ESR), whose bits represent IEEE 488.2-defined
conditions in the device. The ESB bit is rrue when the byte in the
ESR contains one or morc cnabled bits which arc true; or false
when all the enabled bits in the byte arc false. The byte, the Event
Status Register and its cnabling register are defined by the IEEE
488.1 Standard; they arc described later,

Bit 6 (DIO7) is the Master Status Summary Message (MSS bit),
and is sct ¢rue if one of the bits O to 4 or bit 5 is true (bits 0 to 3 and
bit 7 are always faise in the 1362),

Bit 7 (D108) isnot uscd in the 1362 status byte. ILis always false,

Reading the Status Byte Repister

«STR?

Either the common query: «*STB?, or the VXI word scrial 'read
STB' command (Section 3), reads the binary number in the Status
Bytc register. The response is in the form of a decimal number
which is the sum of the binary weighted values in the cnabled bils
of the register. In the 1362, the binary-wceighted values of bits 1,
2, 3 and 7 are always zero.

4-7
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Service Request EnableF =~

The SRE register is a means for the application prograrm to select,
by cnabling individual Status Byte summary bits, thosc types of
events which are to cause the 1362 to originate an RQS. Itcontains
a uscr-modifiable image of the Status Byte, whereby cach true bit
acts to cnable its corresponding bit in the Status Byte.

Bit Selector; *SRE phs Nrf

The program command: *SRE phs Nrf performs the sclection,
where Nrf is a decimal numeric, which when decoded into binary
produccs the required bit-pattern in the enabling byle,

For cxample;

If an RQS is required only when a Standard-defined cvent
occurs and when a message is available in the output queue,
then Nrf should be set to 48. The binary decede is 001 10000
sobit4 orbit 5, when rrue, will gencrate an RQS; but even when
bit Q or bit 6 is true, no RQS will result. The 1362 always sets
the Status Byte bits 1, 2, 3 and 7 false, so they can never
originate an RQS whether enabled or not.

Reading the Service Request Epable Register

The common query: *SRE? reads the binary number in the SRE
register. The response is in the form of a decimal number which
ts the sum of the binary-weighted values in the register. The
binary-weighted valucs of bits 1, 2, 3 and 7 are always zero.

¥XIbus Implementation

An RQS is implemented as a 'request true’ event on the VXThus,
Refer to Section 3,

48

IET = T

The *Event Status Register” holds the Event Status Byte,
consisting of event bits, cach of which directs attention to
particular inforrnation. All bits are “sticky’; ie. once true, cannot
return to false until the register is clearced. This occurs
autematically when it is read by the query; *ESR7. The common
command *CLS clears the Event Status Register and associated
error queues, but not the Event Status Enable Register. The bits are
named in mnemonic form as follows:

Bit 0 Operation Complete (OPC)

Thisbitis true only if « OPC has been programmed and all selected
pending operations arc complete. As the 1362 operates in serial
mode, its usefulnessis limited toregistering the completion of long
operalions, such as sclf-test.

Request Control (RQC)
T 1t 5it would be true if the device were able to assume the role of
controller, and is requesting that control be transferred to it from
the current controller. This capability is not available in the 1362,
so bit 1 ts always false.

Query Error (QYE)
QYE trueindicates that the controller is following an inappropriate
message exchange protocol, resulting in the following situations:

When the 1362 has not finished
essage 1o aProj ‘am Query, and is
Tam Message,

s Interrupted ©  Tltion,
oulputting it

interrupted by a new

» Unterminated Condition. When the controller atlempts to
rcad a Response 1 - ‘rom the 1362 without having first
sent the complete . & (including the Program
1 1 ) to the instrument.

*  Deadlocked Condition. When the input and output buffers are
filled, with the parscr and the execution contro! blocked.

Bit 3 Device Dependent Error (DDE)

DDE is set true when an internal operating fault is detected, for
instance during a self test. Each reportable ctror has been givena
listed number, which is appended to an associated queuc as the
error occurs. The queue 15 read destructively as a First In Last Out
stack, using the query command DDQ? to obtain a code number.
The DDE bit is not a summary of the contents of the queue, but is
sct or confirmed (rue concurrent with each error as it occurs; and
once cleared by +*ESR? will remain false until another error occurs.
The query DDQ? can be used toread all the errors in the queuc until
it 18 empty, when the code number zero will be returned.

‘The common command «CLS clears the queue.
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Bit 4 Execution Emmor (EXE)

An cxeculion error is generated if the received command cannot
be exccuted, owing to the device stale or the command patamceter
being out of bounds.

Bit 5 Command Emror (CME)

CME occurs when a received bus command does not satisfy the
[EEE 488.2 generic syntax or the device command syntax
programmed into the instrument interface’s parser, and so is not
recopnized as a valid command.

Bit 6 User Request (URQ)

This bit is set true when, in block measurement mode, the number
of measurements programmed for the block measurement have
been completed.

Bit 7 1362 Power Supply On (PON)
This bit is not required in the VXI subsystem,

Standard Event 51- Inable R~ r

The ESE register is a means for the applicalion program to sclect,
from the positions of the bits in the standard-defined Event Status
Byic, those events which when true will set the ESB bit true in the
Status Byte, It contains a user-modifiable image of the standard
Event Status Byte, whercby cach (rue bit acls to cnable its
corresponding bit in the standard Event Status Byte.

Bit Selector: *ESE phs Nrf

The program command: *ESE phs Nrf performs the selection,
where Nrf is adecimal numeric, which when decoded into binary,
produces the required bit-pattern in the enabling byte.

For example:
If the ESB bit is required to be set true only when an exccution
or device-dependent error oceurs, then MNrf should be setto 24.
The binary decode is 00011000 so bit 3 or bit4, when truc, will
sct the ESB bit frue: but when bits Q-2, or 5-7 are true, the ESB
bil will remain false.

Reading the Standard Event Enable Register

The common query: *ESE? reads the binary number in the ESE
register, The response is in the form of a decimal number which
is the sum of the binary-weighted values in the register,

Section 4~ SCPIHLanguage

SCPI £ Statue ting

In addilion to IEEE 488.2 status reporting the 13628 implements
the Operation and Questionable Status register with associated
condition, eventand enable commands. The extrastatus deals with
currcnt operation of the instrument and the quality of any
measurements taken.

The structure of these tworegisters are detailed in Fig. 4.3 overleal.
The registers are detailed in the STATus subsystern on page 4-33
of this handbhook.

{ Syr J4nd Styles

' .e D WJle the syntax and styles used in this section follow
those defined by the SCPI consortium, The commands on the
following pages are broken into three columns; the KEYWORD,
the PARAMETER FORM, and any NOTES.

The KEYWORD column provides the name of the command. The
actual command consists of one or more keywords since SCPL
commands arc based on a hierarchical structure, also known as the
uec system.

Square brackets ([ 1) arc used to enclose akeyword that is optional
when programming the command: that is, the instrument 1362 will
process the command to have the same effect whether the option
node is omitted by the programmer or not.

Letter case in tables is used o differentiate between the accepted
shoriform (upper case) and the long form (upper and [ower case).

The PARAMETER FORM column indicates the number and
order of parameter in a command and their legal value, Parameter
types are distinguished by enelosing the type in angle brackets { <
> ). If parameter form is enclosed by square brackets ( [ ]) these
arc then optional. The vertical bar (1) can be read as “or" and is
used to scparate alternative parameter options.

Queries
All commands unless otherwise noted have an addition query
form, ( for ¢xample INPut :COUPLing? )

Native Language

The 13628 SCPI command capabilities are an extension to the
¢xisting language now known as 'Native'. Native and SCPI are
both resident on the 13625, Native was maintained (o suppon
those cexisting customers who may wish to retain their current
programs. The 13628 defaulls to SCPI on power on. The
commands associated with switching o Native language can be
found on page 4-36.

49
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QUEStionable Status

VOLTage 8]
CURRent 1
TIME 2 \
TEMPeratura a \
FREQuency 4 —\
PHASe — 5 \ -
MQDulation — 6 k —
CALibration — 7 (———— @ ®
Availabletloc  _wr — 8 —— Nl
Availablotoc  ~er 9 / : ®
Available to ¢ .10r % 10 / o
£ “'n 10 designer 11 /
Av_. e lodesignor 12 /
INSTrument Summary — 13 | —
Command Waming — 14 }___
NOT USED* ﬂ
(PERation Status SYSTem ERRor?
. CAlibraling — 0 ;
SETTing — 1 |
RANGing — 2 |x
SWEeping 3 \ )
MEASuring 3 4 \ .
Waiting for TRIGger Summary 5 _\
Wailing lor ARM Summary — 6 %
l CORRecting — 7 | = ’&)\
| Available to designar — 1 ——— >/
. Availabie 1o designar 9 \ -

\\

: Available to designer 10 )
! Available 1o designer 11 /

I Available lo desigr 12

‘ INSTrumenl Summary 3 %

PROGram Running — . 4
NGT USED* ——L15

Standard Event Status Byte

| Status Register Available to designes 0
. Available 10 designer 1
Operation Complate 0 Error/Event Quoue or Available to designer
Request Conlrol 1 ‘ a
Query Error 2 \\\ - MAY 4
Dovice Depandent Emor 3, o) 5
Execution Error = \K_JL/ . .
Command Error 5 / ;
Usar Request 6
Power On ! Summary of IEEE 488.2 Status Structure Registers

* Tha usa of Bil 15 is not alfowed since scme controllers may have difficully
reacing a 16 bit unsigned integar. The valuo of this bit shall always bo 0.

Fig. 4.3 1362 SCP!I Status ~ © J Structure
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Section,4-SCPI Language

13628 SCPI Language - Commands and Syntax

The command subsystems are placed in alphabetical order.

ABORt

The ABORt command retums the DMM to the IDLE state. Any measurements that are in progress will be completed before the DMM
gocs into the IDLE state. See page 4-38, Fig. 4.4,

This command docs not affect the settings of the trigger system and any subsequent INITiate will cause the DMM to return to the
wait-for-trigger stale as sclected by the TRIGger : SOURce command. Refer to the TRIGger subsystem, page 4-38.

Syntax RBORL (Event, No query)

Related Commands INITiate, TRIGger

Query Format No Query.

Ermrors No errors associated with this command.

*RST Condition There is no associated *RST condition. However, after the *RST the DMM is pul in the IDLE siale.
Native Equivalents There are no native cquivalent commands.

4-11
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CALibration Subsysiem

This subsystem is used 1o calibrate the ranges and functions of the DMM. This will correct for any system crrors duc to drift or ageing
cffects,

Before any calibration can take place, two security levels must be set. First, there is a switch on the DMM itself that must be set to CAL
EMABLE, Having donc this, the command CALibration:SECure ON must be sent

Syntax CaLibraticn
tHIGH? [<numeric_value>] (Datron extension)
:LOW? [<numeric_valuc>] {Datron ¢xtension)
:SECure <Boolean> (Datron ¢xtenston)}
: SLFReguencyv? {Datren ¢xtension)
Related Commands There are no directly related commands, however commands to configure the DMM suchas CONFigure,

SENSe ecic, are used in conjunction with CALibration,
Sce also Routine Calibration Procedure; section 8 of this handbook.

C° ““ration:HIGH? [<numeric_value>]
ChaLibration:LOW? [<numeric_valuc>]

These commands arc used Lo perform a calibration operation, Inthe casc o™ : 7, this will be at the full mange value. In the case
of := 7 this will be at zero for DC and Ohms, orat 1% of range £ '+ . . vIM will mcasure the input signal as a reference,
From this measurement, correction factors are calculated and stored in the non-volatile memory. These correction factors will then
be applied to all subsequent readings,

If the calibration operation is a success then the command returns a 0. If the command fails for any reason, thena 1 is returned and
4n error message is put in the error queue. :

Note that to use this command the calibration switch must be set 1o CAL " ABLE and the command CALib io 1 ‘e ON
must have been sent.

The optional parameter <numeric_value> gives the actual value of the relerence being applicd to the input terminals if this is not the
nominal value,

Errors Anerror- 110, "Calibration switch ¢ @ led' will be generated if cither the calibration switch
is not set to enable and the CAL:SECure ON command has not been received.

Errors- 222, 'Data out of range' will be gencrated il the <numeric_value> is out of range or the
mcasured value is out of range compared to the <numeric_value>

If the input is notconnected, or the instrument is in DC coupled AC, or TRIG: SOURce IMM isnotselected,
then the errar 120, 'Calibration operation invalid' will bereported,

If the calibration (ails for any other reason, then the message 122, 'Calibration operation
failed" will be reported.

*RST There is no associaled *RST condition.
Notes Both CALibraticn:SECure ON and the hardware calibration switch found on the front pancel have 1o

be enabled before calibration can take place. Four measurcments are iaken for ¢very Calibration trigger. Sec
Scetion 5-31 CVAL? command.

4-12
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CALibration:SECure <«<Boolean>

This command is used 10 enable the calibration mode. Before this command can be accepted, the calibration switch on the DMM must
be sct to CAL ENABLE. The accepted value for <Boolcan> is OFF (0 |1 | ON.

Errors An crror will be gencrated if CAL : SEC ON isreceived and the calibration switch is not set10 CAL ENABLE,

Query CALibration:SECure?
This querics the current setting of the secure mode, It retumns either 0 for disabled, or 1 for cnabled.

*RS5T CALibration:5ECure OQFF,

CALibration:SLFRequency?

This query command is used to store the current setting of the ADC conversion line frequency into the non-volatile calibration stores.,
This value will then become the default valuc at power on and *RST.

The linc frequency is set using the SENSe : LERequency command (page 4-32).

Note that 1o use this command the calibration switch must be set to CAL ENABLE and the command CALibration:STATe ON
must have been sent,

Errors Anerrorof 110, 'Calibration switch disabled? shallbe generated if cither the calibration switch
15 not sel to cnable and the CAL: SECure ON command has not becn received,
Query This command is a query only and will return € if the value is suceessfully stored, or 1 if the operation failed.
*RST Last value sct with an CAL: SLFR? command.
Nauve Equivalents CaLibration:SECure = CAL ON/OFF
CALibration:HIGH <...> = CALH?
CALibration:LOW <.,.> = CALL?
CALibraticn:S5LFRequency? = STLN?
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CONFigure

The CONF igure command subsystem is used to configure the DMM. It prepares the DMM to take a measurement but does not cause

atrigger,

Syntax
Subsystem:

Function:

Paramelers:
Source List:
Related Commands

Note

Description

Note

4-14

CONFigurecfunction> <parameterss{,<source_list>]

CONFigure
:CURRent
[:DC] <parameters>[,<source_list>]
:AC <parameters>[,<source_list>]
:FRESistance <paramelers>{,<source_list>]
:RESistance <parameters>[,<source_list>]
:VOLTage
[:DC] <parameters> [, <source _list>]
:AC <parameters> [, <source_list>]

[<expected_value>[,<resolution>]]
[, [(81)11(82) | (R1,2) ) (@1:2)]
FETCh?, INITiate, INPut, MEASure?, READ? CONFigure?

INPut :5TATe <Boolean> should be ON before measurement takes place.
Sec page 4-24 for further information on the INPut command.
The «<source list> will remain in the same state after a function change.

As shown by the syntax, the command:
CONFigure<function> <parameters>{,<source_list>]

is acompound command. The <function> selects which function thc DMM measures, This may be vollage,
current or resistance. Each function has associated parameters that are used to select the range and resolution
of subsequent measurements. There is then an optional <source_list> which sclects which channel the
measurement is made on.

In the event of an error within the command, as much as possible of the command up to the error shall be
implemented. For example, if:

CONF :VOLT 1,1E-6, (@2)

is received on a single channel DMM, then the 1 volt DC 6.5 digit range would be sclected, but the second
channel selection would generate an crror.

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


https://www.manualsplus.com/

Section 4~ SCPl.anguage

CONFigure : CURRent [ :DC]
CONFigure : CURRent : AC

{<expected value>{,<resolution>]]
[<expected_valuex[,<resolution>]]

Either command sclects the current measuring function, The defauit is for DC current, AC can be sclected with the additional parameter.
AC current with a DC ¢component can be sclected with the command;

INPut :CQUPling AC|DC,
Sec the TNPut Subsystam page 4-24.

The <cxpected_value> is used to select the range of the function, however the DMM has only one range: 1 Amp.,
Thus all values will be accepted including the commands:

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

The optional <resolution> parameter is used 10 select the measurcment resolution. There are three modes - 4.5, 5.5 and 6.5 digits.
However, 6.5 digit resolution is not allowed in AC or DC coupled AC. The tables on the left below show the modes selected by numeric
values of <resolution>, those on the right show the modes sclected by <resolution> commands:

However, 6.5 digit resolution is not allowed in AC or DC coupled AC.

DC Current DC Current
Numeric Values Used to Select Required Resolutions Resolutions Selected by Command
Function l Range Required Digits Funcilon | <resclullons ! selected
6.5 8.5 4.5 -1
— T — CURR[.DC]] MAXimum 6.5 digit
CURR:DC | 1A <1E-6> <{E-5» <1E-4> ) .
(1.000000A)  (1.00000A)  (t.0000A) MiNimum 4.5 digit
AUTO 6.5 digit
AUTOON 6.5 digit
AUTO OFF Resoluticn as last sel
DEFault 6.5 digit
|
AC Voltage AC Current
Numeric Values Used to Select Required Resolutions Resolutions Selected by Command
Function | Range Required Diglts Funcilon | <resolulion> selected
5.5 4.5 B — -
— - — CURR-AC MAXimum | 5.5 digit
CURR:AC 1A <1E-5» <1E-4> . -
(1.00000A) (1.0000A} MiNimum 4.5 digit
. . AUTO 5.5 digit
AUTOON 5.5 digit
AUTO OFF Resalution as last set
DEFauit 5.5 digit
|

Errors Currcnt is an option and if the option is not filted any CURRent command will generate
thecrror - 241, ‘'Hardware missing'.

Query Sce CONFigure? command page 4-21.

*RST CONF:CURR:DC 1, 1lE-5 (Notc that this function is inactive.)
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CONFigure:FRESistance [<expected_value>[,<resolution>]]
CONFigure:RESistance [<expected_values[,<resolution>]]

These two commands are used to sclect the resistance measuring function, RESistance selects two wire measurcments, while
FRESistance selects four wire measurements,

The <expecled_value> is used to select the range of the resistance measurement. The table shows that <expected_value> affecis the

«<expected_value» Range

0 to 199.9999 100 Ohm

200 to 1999.999 1 kOhm

2000 to 19995.99 10 kOhm

20000 to 199999.9 100 kOhm
200000 to 1999999 1 MOhm
>2000000 10 MOhm

MIN® 100 Ohm

MAX imum 10 MOhm
DEFault

no paramster Autorange

AUTO ON Selact Autorange
AUTO CFF Desselact Autorange

range sclected.

In the table above, DEFault,, AUTO and no <expected_valuc> sclects autoranging. In this mode the DMM will select the most
appropriate range to measure the signalon the input. Any other <expected_value> will de-select the autorange feature. The AUTO OFF
command will leave the DMM in the last active range.
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The optional <resolution> parameter is used to select the measurement resolution. There are three modes - 4.5, 5.5 and 6.5 digits. The
table on the left below shows the modes selected by numeric values of <resolution>, that on the right shows the modes selected
by <resclution> commands:

Resistance {2- and 4-Wilre)
Numeric Values Used to Select Required Resolutions

Reslstance (2- and 4-Wilre)
Resolutions Selected by Command

|
Function Range I Required Digits Functlen | <resolution>» selected
6.5 5.5 4.5 —— —_
— RES/FRES | MAXimum 6.5 digit
RES/FRES 1004 <1E-4> <1E-3> <1E-2> MINimu 4.5 diait
| (100.0000€1)  (100.000Q)  (100.00€1) mum = Gl
1k$Y <1E-6B> <1E-5> <{E-4> AUTO 6.5 digit
(1.000000kQ) (1.00000kQ)  (1.00000K(2) AUTOON 6.5 digit
10k <1E-5> <1E-4>» <1E-3> AUTC OFF Hesolution as last set
(10.00000Kk2) (10.0000kQ) {10,000k DEFault 6.5 digit
100k <1E-4> <1E-3> <1E-2>
(100.0000k2) (100.000k2)  {100.00k)
1MQ <1E-6> <{E-5> <1E-4>
(1.000000M£2} (1.00000MG)  (1.CO0CMS)
10M02 <1E-5> <1E-4> <1E-3>
(10.00000MG2)  {10.0000MG)  (10.000MS)
i
Errors None
Query Sce CONFigure? command page 4-21,
*RST CONF:FRES: 1E7, 1E2 (Noie that this functon is inacuve.)
CONF:RES: 1E7, 1E2 (Note that this function is inactive.)
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CONFiqure:VOLTage[:DC] [<expected values[,<resolution>]]
CONFigure:VOLTage:AC [<expected value>[,cresolution>]]

Either command sclects the voltage measuring function. The default is DC voltage, AC can be selected with the additional parameter,
AC voltage with a DC component can be selected with the command INPut :COUPling AC|DC.
See INPut Subsystem page 4-24,

The <expected_value> is used to select the range of the vollage measurement. The table shows how <expected_value> alfects the range

sclected.

In the above table, DEFault,

«<axpected_value» Range

0 to .1999999 100 mV

0.2 to 1.999999 1V

2.0 to 19.99999 10V

20.0 to 199.9999 100V

>200 Joo Vv

MINi um 100 mV

MAXi n 00V

DEFault

no paramster Autorange

AUTO ON Select Autorange
AUTO OFF Cesslect Autorange

RUTO and no <expected_value> sclects autoranging. In this mode the DMM will select the most
appropriate range to measure the signal on the input, Any other <expectled_value> will de-select the autorange feature. The AUTC OFF

command will leave the DMM in the last active range,

4-18
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The optional <resolution> parameter is used to select the measurement resolution, There are three modes - 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 left below show the modes selected by numeric
values of <resolution>, those on the right show the modes selected by <resolution> commands:

DC Voltage
Resolutions Selected by Command
Functlon | «<resolution» selectod
VOLT[:DC] | MAXimum 6.5 digit
MINimum 4.5 digit
AUTO §.5 digit
AUTO ON 6.5 digit
AUTO OFF Resalution as las! set
DEFault 6.5 digit
AC Voltage
Resolutions Selected by Command
Funcilen | «rssolution» selected
VOLTAC MAXimum 5.5 digit
MINimum 4.5 digit
AUTO 5.5 digit
AUTC ON 5.5 digit
AUTO OFF Resolution as last set
DEFault 5.5 digit

Ancrrorof-241, 'Data questicnable' willbe generated if greaterthan 6,5 digit resolution is selected.

DC Voltage
Numeric Values Used to Select Required Resolutions
Function Range I Required Digite
5.5
= VOLT[DC] | 100mV <1E-4>» <1E-3»
{100.0000mV) (100.000mV)
1V <1E-B> <{E-5»
- | (1.000000V  (1.00000V)
10V <{E-S5» <1E-d4»
(10.00000V}  (10.0000V)
~ 100V <{E-d» <1E-3»
| {100.0000V)  (100,000V)
300V <1E-3» <1E-2>
- (300.060V) (300.00V)
AC Voltage
w  Numeric Values Used to Select Required Resolutions
Function | Range Required Digits
5.5 4.5
- VOLTAG 100mV  <1E-3» AE-2>
100.000mV)  (100.00mV)
v <tE-5> <1E-4>
(1.00000V)  (1.00000V)
10V <1E-4> <t1E-3>
{10.0000V) {10.000V)
100V <1E-3» <1E-2»
(100.000V) (100.00V)
300V <{E-2> <1E-1»
{300.00V) {300.0V)
Errors
{or >5.5 for AC).
Query See CONFigure? command page 4-21.
*RST

CONF:VOLT:DC 300, 1e-3. This function is active.

4-19
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<source_lIst> [{e1l)1](@2)]|(e1,2)](e1:2)

All the above commands (VOLT, CURR, RES and FRES) may have an additional parameter specifying which of the input channels to
measure, If the DMM has option 40 (Ratio) fitted then this parameter may be used to select the diffcrent inputs.

In the above list, '1' s¢lects the main channel and is the default, '2' selects the additional ratio channel, The parameters (21, 2) and
(@1 :2) will cause both channels 10 be measured sequentially when a trigger occurs. Note because of user configuration there is no
guarantee of timing between the two measurcments.,

Query Note that when a measurement is taken in the (81, 2) or (1 : 2) mode, then the RATIO between the two
channels is rcturned. It is not possible 10 access the partial measurements. Channels are not changed by a
function change.

Errors Anexcculionerrcrof - 241, 'Hardware migsing' is generated if @2 is selected when the oplion is
not fitted.
*RST The reset condition is channel 1, (sce INPut command).

Native Equivalents DCV, DCI, ACV, ACI,

Note Mcasuement inputs are isolated from the front connector on powcr up. INPut : STATe<Boolean> should
be ON before valid measurement can take place.

See page 4-24 for further information on the INPut command.,

4-20
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This querics the current configuration of the DMM. Note that it returns the present setting of the DMM - not what was last set with

a CONF command.

Synlax CONFigure? (Query Only)

Related Commands CONFigure, MEASure?, SENSe

CONFigure? This single command is used to query the current settings of the DMM, It returns a string in the form of ;

"<function> <range», <resolution»,<source_list>"

The possible combinations of the string are :

<functien> <range» «<resolution»
CURR 1E-6
CURR:AC 1 1E-5
1F—4
1E2
1E3 <range-/l1E-6
RES 1E4 <range>»/1E-5
FRES 1E5 «<range>»/1E-4
1E6
1E7
1E-1
VOLT 1EQ <range>/1E-6
VOLT:AC l1E1 <range»/1E-5
1E2 <ranges»/1E-4
3E2

<source_|Ist>
{@1)

(a2)
(@1,2})

(1)
(82)
(81,2)

(A1)
(@2)
(21, 2)

If AUTO,DEF,MIN or MAX was selected for <range> or <resolution> then the CONF ? string will contain the
current setting that the DMM has sclected.

Note that in the above the <resolution> depends on the range currently selected, Thus if the current active

sclection is 10 volt, 5.5 digits, then the returned string would be :

VOLT:DC 1E1l,1E-4, (@1)

In the case of the 300V range, then the resolution is retumed as 1E-1, 1E-2 or 1E-3,

*RST Query only, no associated *RST condition.

Native Equivalents *LRN
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FETCh?

This query command retrieves the last set of measurcments taken and places them in the output queue, The returmed data will be either
a single reading if 'block’ mode is not selected, or the several readings if 'block’ mode is selected.

Syntax
Relatéd Com;?ands
Qualifiers

Query

Errors

+«RST Condition

Native Equivalents

4-22

FETCh? (Query only)
CONFigure, INITiate, READ?

Note that the SCPI definition allows <function> and <parameter> qualifiers, but as the DMM only stores the
readings for the current setting, these commands are not implemented,

The returned data is formatted in the following character positions:

4.5 digit t 2 3 45 6 7 8 9 1011 12
s N ¥ X XxXxnn Esnnkt
5.5 digit 1 2 3 45 6 7 8 6 10111213
s N X ¥ ¥xnnnE 5 n n t
6.5 digit 1 2 3 45 6 7 8 9 101112 13 14
5 N X X X nnnnk s nn t
Where
5 = the sign +or-

ASCIH digit 0109

cither an n or a decimal point

ASCII character identifying the cxponent

a lerminator or separator- cither ; or , or <If> (linefced character)

ToE oKD
H 0 H

The measurement overload condilion is reported as 200, 000E+3 3¢
Multiple readings are returned with each value separated by a comma and the last reading terminated with
the lincfeed character,

If no measurement has been taken or the instrument has been reconfigured, then no result is returned and the
crror - 230, 'Data corrupt or stale! isstored in the crror queue. This will be as a result of *RST,
a CONF, SENSe ectc command or after an INIT command has been sent.

Ag this is a query command then there is no associated *RST condition. However nolc that *RST puts the
DMM into the idle siate and thus a FETCh? command would cause an error if no INIT had been received.,

RDOG? BRCL?
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INITiate

Thiscommand removes the DMM from the idlc state and into the wait for trigger statc. When the trigger occurs the subsequent readings
arc stored within the DMM. These can then be accessed by the FETCh? command. Any readings already in memory will be
overwrilten.

Syntax INITiate[:IMMediate] (Event, No query)

Related Commands ABORt, CONFigure, FETCh?, READ?, TRIGger

INITiate(:IMMediate]

This puts the DMM into the wail for trigger state, The DMM will then wait for the appropriate trigger to occur before taking a
mcasurcment. If the trigger state is set to TRIG:SOUR IMM then the DMM will take a reading immediately, without waiting for
any other event.

Anyothertriggerstate sct by the TRIG: SOUR command will cause the DMM to wait untif that event occurred before taking arcading.
The ABORt command ¢an be used to remove the DMM from the wait for trigger state.

Once the pending trigger conditions have been met, and all the readings have been taken, then the DMM will returm to the idle state
and another INIT command is requircd before further triggers are executed. The FETCh? command can be used to access these
readings,

The READ? command executesan INITiate command implicily and the MEASure? command executesa READ? command
implicitly, Thus both commands will put the DMM into the wait for trigger state, Note thatif TRIGger:SOURce IMMediate
is in operation then these two commands will implicitly cause a trigger. Once the trigger has occured, then the measurement will be
placed in the output queuc. Notce that for external triggers, it will not be possible to communicate with the DMM until the trigger has
occured, See Appendix A o this section for further details,

Query Format INIT is an event and cannot be queried.

Ermors Ancrrorof - 213, 'Init ignored' will be generated if the DMM is not in the idle state when this
command is received.

*RST Condition There is no associated *RST condition, but note that the *RST places the DMM in the idlc state.

Native Equivalenis No direct equivalent, but is rclated to X?, *TRG

4-23
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INPut

Conurols the connection of the input terminals o the signal to be measured. The command is also used to configure the remote guard
and the state of the input {ilter,

Syntax:
Subsytem INPut
Allernauves/Parameters :CCUPling AC|DC
:FILTer
[:LPASs]
[:3TATe] <Boolcan>
:GUARQA LOW|FLCat
[:STATe] <Boolcan>
T ZERO? (Datron extension)
Related commands CCNFigure, MEASure?, SENSe

INPut:COUPling AC|DC
This command is used to cause the DMM 10 measure the DC component of an AC voltage signal. Itis valid only when in AC voltage
measurcment, thus a CONF or $SENSe command must have already selected the AC function.

If the command is received with the AC parameter, then the DMM will only measure the AC component. However sending the DC
parameter will cnable the DMM to measure the DC and the AC components of the signal.

Errors If the DMM is not in AC, then the crror - 221, "Settings conflict ' is pencrated.

Query INPut :COUPling?
This will return either the string "AC™ or "DC™. If the DMM is in the Ohms function, then this query will
return "oCT,

*RST INPut :COUPling AC - but inaclive (See CONF : VOLT AC)

INPut:FILTer [:LPASs] [:STATe] <Boolean>
This sub-system configures the state of the input filter of the DMM. As the DMM has cifectively only a low pass filter, the other SCPI
defined parameters arc not implemented.

Note that both : LPASs and : STATe are opuonal. If the value of <Boolean> is 0 or OFF, then the filter is deselected, If <Booleans>
is 1 or ON then the filter is sclected.

Errors No associated crrors,
Query INPut :FILTer[:LPASs] [:5TATe])?

This will return the string "0 ' if the filter is inactive or "1 ' if the filter is active.
*RST INPut :FILTer:LPASs:STATe O (Low-pass Input Filter in OFF state)
4-24
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INPut :GUARA LOW|FLOat

This commmand sets the connection of the inlernal puard shield :

Errors

Query

*RST

Optlon auard Connection
I Internally connecled to signal common
FLOut connected to front panel guard terminal

No associated crrors

INPut : GUARA?
This queries the setting of the guard shield, Will retum cither " LCwW™ forinternally connected, or "FLO™ for
connecled to guard terminal,

INPut :GUARA LOW

INPut [ :5TATe] <Boolean>

This command controls whether the input terminals are connected to the measurement signal. If <Boclean> is 0 or OF £ then the DMM
is isolated from the external signal source, If <Boolean> is 1 or O, then the DMM input is connecled o the external signal source,

Errors

Query

*R3T

INPut : ZEROC?

No directly associated errors; however, it is not possible to take measurements if the input is not connected
to the signal. Thus a command such as MEAS? and INIT : IMM can gencerate ¢rrors as a result of the selting
of INPut : [STATe]

INPut [:5TATe]?
Returns either "0 ' if the input is disconnected or ' 1 7 if the input is connected.

INPut : [STATe] O

Nole that this isdifferent to that mandated by SCPI, but it is Datron's policy to disconnect all instruments from
the signal Lines, This isolation will improve safety and prevent intemal damage due to inadvertently large
inputs at power-on,

This command will catse the DMM to measure the current input value and subtract this from all subsequent readings for the sctling
(1c. function and range cic.)

Errors

Query

l.FuC""

Wil A

Native Equivalents

An cxceution error is generated if the measured value is outside the range of the input zero correction range.
The error 100, ' Input not connected’' is reported if this command is reccived and the input is
disconnected

INPut : ZERC?
This command returns 1 for a fail, 0 for a successful input zcro,

Al input zero corrections arc unaffected by *RST,

INPut :COUPling AC|DC - ACV ACCP DCCP
INPut:F™" FILTO/FILTI in DCV cte,
INPut: [STAT—; - INPUT OFF, CH_A ¢tc.
INPut : ZERO - ZERQ?
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MEASure?

This command configures the DMM, takes a measurement and then outputs the reading to the output queue. This is cquivalent to
sending a CONF command followed by a READ? command.

Syntax MEASure <function>?<parameters>[,<source_list>]
Subsystem MEASure
Function; :CURRent
[:DC]7? <paramelcrs>{,<sourcc_tist>]
tAC? <parameters>[,<source list>]
:FRESistance? <paramcters>[,<source_list»]
:RESistance? <paramelers>[,<source_list>]
:VOLTage
[:DC]7? <paramcters>{,<source_list>]
TAC? <parameters>[,<source_list>]
Parameters: [<expected_value>[,<resolution>]]
Source List: [, [(RL) 11 (R2) | (@1,2)1{(Q1:2)]

Related Commands READ?, INPut, CONFigure
Note INPut:STATe <Boolean> should be ON before mcasurcment Lakes place. See page 4-24 for further
information on the INPut command,

As the MEASure? and CONF igure commands have the same structure — please refer to this for a full
description of CURRent, RESistance ¢te. Forthe format of the data retumed see the FETCh? command,

For the operation of MEAS ? with the various trigger modes see Appendix A to this section,
The MEASure command also allows for a <presentation layer>. This has not been implemcented on the 1362,

Errors If the input is not connected, then error 100, " Tnput not connected’ is reporicd.

If the DMM is in TRIGger:SOURce BUS,thentheerror-214, Trigger deadlock isreported,
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CUTPut
This command is used to select the response mode of the DMM to a TTL trigger.

Syntax OUTPut : TTLTrg<n>:PROToccl SYNChronous|ASYNchronous
Where n = 0 through 7, referring to the eight backplane lines,

Related Commands TRIGger:S0URCe: TTLTrg

OUTPut :TTLTrg<n>:PROTococl SYNChronous|ASYNchronous

This command is used to select the trigger protocol for the backplane TTL lines, The SYNChronous mode configures the eight TTL
lines as individual trigger inputs. That is, 2 measurement can be triggered from any one of the lines if the line is selected and
INITiated.

Inthe ASYNchronous maode, the eight lines are treated as four input/output pairs - 0/1, 2/3, 4/5, 6/7.

In this configuration the trigger is received on the lower number (i.c. TTLT0/2/ 4/ 6) and the measurement complete signal is output
on the higher number (i.e. TTLT1/3/5/7).

The ASYN command will select the pair of the currendy active TTLT line.
E.g. if TTLT5S isselected ASYN would select pair 4/5.

Refer to VXI Specifications revision 1.3 for further information on triggering protocols.

Query Format OUTPut : TTLTrg<n>:PROTocol?
This qucry will return "SYNC ™ or 'ASYN' decpending on which is currently selected.

Errors No associated errors with this command.

*RST Condition SYNChronous mexle all TTLTrg lines deselected.

Native Equivalents None.
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READ?

This command places the DMM in a 'wait for rigger’ stale and then returns the measurement after the trigger. In effect this executes
an INITiate and FETCh? command

Syntax READ? (Query only)
Related Commands CONFigure, FETCh? INITiate
Cuery See the FETCh ? command for a description of the data format returned.

Errors Ancxccution error - 100, ' Input not connected' will be generated if the DMM input has not been
sclected with the INPut command.

If thc DMM isin TRIGger: SOURce BUS,thentheerror- 214, 'Trigger deadlock' isreported.
For the operation of READ? with the various trigger modes see Appendix A.

»RST Condition Query command, no associated *RST state.

Native Equivalents X7
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{SENSe: ]

This command is used to configure the DMM to a more detailed leve! that the CONFigure command.

Note that : SENSe is a root level command and can be omitted. Thus only the VOLTage, FILTer etc. partof the command need
be sent. This command also selects the line {requency that the measurements are taken over.

Syntax

Function

Related Commands

[:SENSe]

:CURRent

[:DC]
:RANGe
tAUTO
:RESolution
AC
: RANGe
:AUTO
:REScluticn

:FRESistance
:RANGe
tAUTO
:RESolution

:RESistance
:RANGe
DAUTO
:REScluticn

:VOLTage

[:DC]
:RANGe
:AUTO
:RESclution
AC
:RANGe
JAUTO
:RESoluticn

(FILTer
[:LPASS]
[:STATe]

:LERequency

<numeric_valuc>
<Boolean>
<numeric_value>

<numeric_value>
<Boolean>
<numeric_value>

<numernc_valuc>
<Boolean>
<pumernc_valuc>

<numenc_value>
<Boolean>
<numernc_value>

<numeric_valuc>
<Boolean>
<numeric_value>

<numeric_valuc>
<Boolean>
<numeric_value>

<Boolean>

<numeric_value>

CONFigure, MEASure? INPut

{Datron Extension)

As the six <funcuon> defining sub-systems (see the list below) all have similar sub-levels, they will all be described together:
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[ :SENSe]

:CURRent [ :DC]
:CURRent : AC
:FRESistance
:RESistance
:VOLTage [ :DC]
:VOLTage:AC

Continued overleaf
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[:SENSe] :<function>:RANGe <numeric_valuc>
[:8ENSe] :<function>;RANGe :AUTO <Boolcan>

These commands sclect the range of the specified function. The range sclected for any value of <expected_value> can be found in the
tables in the CONFigure command under the relevant <functionz.
Nole that these commands do not aceept the special operators MAX imum, MINimum and DEFault,

The : AUTO parameter sclects the autorange mode, Inthis setting, the DMM will select the most appropriate range to measure the signal.,
Sclecting a valid RANGe will desclect autorange.

Query [SENSe: ]<function>: RANGe? [MAXimum|MINimum]
[SENSe: ] <function>: RANGe : AUTO?

The query versions of these commands return the currently selected range, The table below gives the retumed
string depending on the <function>:

(o4 Y RESistance VIL™  a
1E2 1E-1
1E3 1E0

1 1E4 1E1l
1ES 1E2
1E6 3E2
1E7

[f the qualifiecr MINimum or MAXimum is present then the following is retumed:

parametsr | CURRant RESistance VOLTaga
MINir im 1 1E2 1E-1
MA 1

1 !

The query forthe AUTO parameter will return either'0' ifautorange is deselected, or'1' if autorange is selected.

Errors Scethe CONF igure command (page 4-14) for the errors associated with selecting combinations that are not
available.
*RST [SENSe:]CURRent :DC:RANGe 1 - inactive
[SENSe:]RESistance:RANGe 1E7 - Inactive
[SENSe: ]FRESistance:RANGe 1E7 - Inaclive
[SENSe:]VOLTage :DC:RANGe 300 - aclive
4-30
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[:SENSe] :<function>:RESclution <numeric_value>

As with the RESolut ion sub-command in the CONF igure command, this sclects the resolution of the measurements. Pleasc refer
to the settings as defined under the CONF igure command (page 4-14).

Errors

Query

[SENSe: J<function> :RESolution?
The query form will return one of the following ~trings as appropriate:

[MINimum | MAXimum]

<function»

CURR |CURR : AC

RES|FRES

VOLT |VCLT:AC

«<rasolution»
1E-6
1E-5
1E-4

<ranges / 1E-6
<range> / 1E-5

<range> / 1E-4

<ranges / 1IE-6
<range> / 1IE-5
<range> / 1E-4

Sec the CONF igure command for the errors associated with selecting combinations that arc not available,

If the qualifier MINimum or MAXimum is present then the following will be

returned for each of the above functions:

<parameter»

MINimmm

MAX immim

*RST

<r ‘ution»

<range> / 1E-4
<range> { 1E-§

[SENSe: ]CURRent :DC:RESoclution 1E-6 -inaclive

[SENSe: l]RESistance:RESclution 1E1

- inactive

[SENSe: ] FRESistance:RESolution 1E1 -inactive
[SENSe: ]VOLTage:DC:RESclution 1E-3 - aclive

[SENSe:]FILTer(:LPASs] [:STATe] <Boolean>

This sub-system configures the state of the input filter of the DMM. As the DMM cffectively only has a low pass filter, the other SCPI
defined paramelers are not implemented.

Nole that both : LPASs and : 3TATe arc opticnal. Fora <Boolean> value of 0 or OFF, the filter is desclected. Fora <Boolean> value

of 1 or o~ the filter is selected.

Errors No associated crrors
Query [SENSe:]<function>:FILTer|:LPASs:] [STATe]?

This will retum the string "0 or "' corresponding to filter inactive or filler active.
*RST [SENSe: ] <function> :FILTer: LPASs:STATa: OFF
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[ : SENSe] LFRequency <numeric_value>

This command is a Datron extension to the SCPI-confirmed [ : SENSe) subsystem. Itisused to set the linc frequency at which the
ADC converts. The table below shows the accepted numeric values (nv) and the resulting line frequency selection. Any other
<numeric_value> will generate an error. The units are Heriz,

Errors

Query

*R5T

Native Equivalents

4-32

<numaeric_value» Line Frequency

(nv) galected
0<nv<5ss 50 Hz
55 < nv s 100 60 Hz
100 < nv 400 Hz
MINimum 50 Hz

MAX imum 400 Hz
DEFault 60 Hz

If the parameter is less than zero an execution emor will be generated.

[SENSe: JLFRequency?
The query form of the command returns the current setting of the line frequency. and the current setting in
the calibration stores, These will be either 50, 60 or 400 and the two values will be comma separated e.g,

50,60 <1lf>
This would indicate that the tempory line frequency is 50 Hz, but the default power on selting is 60 Hz,
Note that the parameters MAX, MIN eic are not applicable in this command.

The line frequency remains unchanged as it is stored in the non-volatile store,

DCV, DCI, ACV, ACI, OHMS, FILT, LINE
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STATus

This command controls the SCPI defined status reporting structures, The commands that arc listed in this section are the mandatory
commands that must be implemented by any SCPI instrumcnt,

The status reporting is additional to that defincd by the IEEE488.2 specification, The extra status deals with the current operation of
the instrument and quality of any measurcments Laken.

For a diagram of the status register system please refer to the SCPI specification, secton 9.2, Figure 9.1,

Syntax STATus
:OPERat ion
[{EVENE]? (Query Only)
:CONDition? (Query Only)
:ENABle <NR[>
:ENABle? (Query Only)
:QUEStionable
[:EVENEL]? {(Query Only)
:CONDition? (Query Only)
:ENABle <NRf>
:ENABle? {Query Only)
:PRESet (Event, No Query)

Related Commands No directy-related SCPI commands.

STATus:OPERation[:EVENt]?
This query command will return the laiched settings from the operational status register, The value that is returned is a binary weighted
number. Thus converting this numiber into a binary value will indicate which bits arc sct true.

The list below shows which bits of the operational register arc used:

Bit  Description

0 DMM is parforming a calibratian
2 DMM is currently range changing
3 DMM is currently measuring

5 DMM in wait for trigger state

Note that no other bits are used by the DMM and are returned as having the value zero.

Note that this command clears any bits that are currently set. Also sending the *CLS command will clcar any set bits.

Errors There arc no associated crrors with this command.

*RST Asthisisaquery command then there is no associated *RST condition. However, SCPI defincsthatthe *RST

will not cffect the SCPI Event registers. The operational register is clearcd with a *CLR , OPER : EVENL ?
command or a power on.
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STATus:OPERation:CONDition?

This query command returns the current binary-weighted contents of the operational status register. Itis similar to the : EVENt ? query,
excepl the condition register is non-latched or buffered and as such retums what is currently happening within the DMM.

Note that this command does not clear any of the set bits in the register. Alsonotethat because the DMM goes ‘busy' during range change
and calibration, thesc bits will never be read true by this command.

Errors There are no asseciated errors with this command.

*RST As thisis aquery command then there is no associated *RS T condition. However, SCPI definesthat the *RST
will noteffectthe SCPIEventregisters, The only way toclear the operational register is witha *CLR command
Or a power on,

STATus:OPERation:ENABle <NRf>

This command is used to cnable the summary and reporting of operational status bits in the of <NRf> is converted into a weighted
binary number and used as the mask for the operational enable status register, If any of the enabled bits in the operational status
register are lrue, or subsequently go true, then bit 7 of the Status Byte will be sct truc.

Note that the DMM only uses bits 0, 2 4 and 5 of the operational status register.

Errors Anerrorof-222, ‘Data out of range' will bereported if the ecnable vatue is greater that 65535,

Query STATus :0OPERation!ENABle?
This returns an <NRfl> that is the binary weighted representation of enable bits that are set.

*RST SCPI defines that the *R5T will not effect the SCPI Enable registers. The only way to clear the operational
regisier is with a *CLR command or at power On.

STATus :QUEStionable [ :EVENE]?

This command will return the latched scttings from the questionable status register, reporting information about the quality of the
measurement, The value that is retumed is a binary-weighted decimal rumber, Converting this number into a binary valuc will indicate
which bits are set true.

The table below shows which bits of the questionable status register are used, and the meaning of the response:

Bit  Descriptlon

Voitage Overrange
Current Overrange
Invalid Calibration
Resjstance Overrange

v O

Note that no other bits arc used by the DMM and these arc returned as having the value zero. This command clears any bits (hat arc
currcntly sct. Also sending the *CLS command will clear any set bits,

Errors There are no associated errars with this command.,

*RST As this isa query command then there is no associated*RST condition, However, SCPI defines that the *RST
will not cffect the SCPI Event registers. The only way to clear the questionable register is with a *CLR,
STATus:QUESticnable [ :EVENt]? command or al power on,
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STATus:QUEStionable:CONDition?
This query command returns the current binary weighted contents of the questionable status register. Itis similar to the : EVENE ? query,
except the condition register is non-latched or buffered and as such returns what is currently happening within the DMM.

Note that this command does not clear any of the set bits in the register.

Errors There are no associated crrors

*RST As this is a query command, there is no associated *RST condition. Howcver, SCPI defines that the *RST
will not effect the SCPI Event registers. The only way o clear the questionable register is with a *CLR
command or at power on,

STATus :QUESticnable:ENABle <NR[>

This command is used Lo ¢nable the summary and reporting of questionable status bits summarized by bit 3 of the IEEE 488.2 Status
Byle. The value of <NRf£> is converted into a weighted binary number and used as the mask for the operational cnable status register.
If any of the cnabled bits in the operational status register are true, or subsequentiy go true, then bit 3 of the Status Byte will be set.

Note that the DMM only uses bits and 0, 1, 8 and 9 of the questionable status register.

Errors Anerrorof - 222, 'Data out of range' will be reported if the enable value is greater that 65535,

Query STATus:QUEStionable:ENABle?
This returns an <NRf1> that is the binary weighted representation of cnable bits that are sel.

*R3T SCPI defines that the *RST will not effect the SCPI Enable registers, The only way o clear the questionable
register is with a *C LR command or at power on,

STATus:PRESet

This command scts the SCPIdefined Eventand Enable registers into a known siate. Sce SCPI specification, Section I1, 18.7 fordetails.
The STATus : PRESet condition is all bits set W zcro (disabled) Positive Transition true.

Errors No associated errors with this command,

*RST No associaled *RST condition.
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SYSTem

The SYSTem command is used to query the current contents of the error queue, It can also be used to switch the DMM into a different
command language interpreter, and it also reports the version of SCPI that the instrument conferms to.

Syntax SYS:
or? (Query only)
: LANGuage NATive (Darron Extension)
:VERSicon? {Query only)

Related Commands None,

SYSTem:ERRor?

This query command returns the error currendy at the top of the error queue. The format of the response is :
<NRf1>,'<description>’

<NRfI> represents the error number and <description> is a short ASCII description of the error.

If there are no crrors currently in the queue then the DMM will return 0, *No erzer'. If the queue overflows then the last error
message added to the queue will be replaced with the message - 350, 'Queue overflow’, The queue can store 10 errars before
the overflow occurs,

The crror queue 18 a First In, First Out system, thus the oldest error is reported first,
Sce the section entitled 'Error Codes' for a [ull st of the DMM errors. All error numbers will be in the range: -32768 to +32767.

Errors There are no errors associated with this command,

SYSTem: LANGuage NATive

This command causes the DMM to switch to the native command parser. This will allow the control of the DMM with an IEEE488.2
compatible language. Refer to the 1362 VXIbus Card DMM Users Handbook for language use. Once in native mode, control can be
returned to the SCPI parser by the native command 'SCPT".

Errors There are no errors associaled with this command.
Query There arce no associated errors,
*RST A *RST will not change the current parser mode, thus once this command has been issued, the only way back

is by using the native command 'SCPT.

SYSTem:VERSion?

This query command will report the version of SCPI that the instrument conforms to, The returmned <NRf2> is:

1991.0
Errors There are no associated errors.
*RST No associated *RST
4-36
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TEST

This command performs an instrument selfiest. It may be cither one specific test of a complete run of all tests.

Syntax TEST
[:aLL)? {Query only)
TYPE? <numeric_valuc> (Query only)

Related Commands *TST?

TEST|[:ALLI?

This query command performs the complete selftest and then returns a number to indicate the result of the test. This will be either '0'
if all tests pass or the specific test number of the test that failed. These will be the numbers already defined for the 1362 native selficst,
During the selftest, once a test fails the DMM docs not proceed with the testing,

Errors Only the 1est failed number,

*RST There is no associated *RST condition. Selftest is not aclive,

TEST:TYPE? <numeric_value>

This query command performs the specified number test. It then returns the same data as the native 1362 TEST? command.

Errors None

Nauve Equivalent TEST?, *TST?. Notc that this will use the current 1362 sclftest structure,
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TRIGger

This command controls the behaviour of the trigger system, It is used to specify where the trigger is to originate, any delays between
the tripger and the measurement and how many measurements to take.

The basic principle of the SCPI trigger system is that an instrument is nonmally in an IDLE state, see Fig. 4.4, This is the state after
a+*RST,ABORt or power on, The instrument may then be initiated from the idle state by placing it into the ARM state. ThisisanEvent
Delection Layer at which the instrument will wait untii the specified event has occumred,

Once the ARM event(s) have occurred then the instrument will move into the TRIGGER state. This is again an Event Detection Layer
and the instrument will wait for the specified ¢vent to occur before commencing with the measurement. Once this specified number
of ARM and TRIGGER states have been satisfied, then the DMM will return to the IDLE state.,

The 1362 DMM does not implement the ARM layer of the trigger subsystem. Thus the DMM will proceed from the IDLE state directly
to the trigger state. There are two routes out of this state - either an ABORE {or cquivalent) command to return the DMM to IDLE, or
the specified trigger Event. In this later case, the DMM will 1ake a measurcment before returning to the IDLE state,

If the TRIGger : COUNt command has becn set to morc that the default of 1, then the DMM will wait for COUNt triggers, 1aking a
measurement for each one, before returning to the IDLE state.

Synuax TRIGger
[: IMMediate] (Event, No Query)
:COUNE <numcric_valuc>
:DELay <numeric_value>
:AUTO <Boolcan>
S0URce BUS |EXTernal |HCLD | IMMediate | TTLTrg<n>
Where n =107
Notes Scc appendix A for further information on the trigger subsystem

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

ABORt
*RST or
Power On

J

no longer initiated

(still} initiated v c:ompfere # of TRIGger loops

lrigger system initiated

trigger conditions salisfied v A trigger action complete
J
Flg. 44 . ?
\ J
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TRIT jer | :IMMediate]

[{the DMM isin the Wail-for-trigger state set by the INITiat e command, then the DMM will take a measurement, The measurements
can then be recalled using the FETCh? command. Note that the DMM must be in cither TRIG: SCUR BUS or TRIG: SCUR HOLD
state for this command te trigger the DMM and not generate an error.,

Errors Anerrorof-211, "Trigger ignored' willbe gencrated if the DMM has not been initiated with an INTT
command. (Thus from this command the crror will be gencraied if TRIG: SOURce IMMis sclected).

Query This is an event and thus cannot be queried.

*R5T On #RST the DMM is placed into the Idle state.

TRIGger:COUNt <numeric_ value>

This command configures the DMM to expect <numeric_value> triggers and to take a measurcment for each trigger and store them
internally. The DMM must be placed in the wait-for-trigger mode. This can be done using the INIT command. The subsequent
readings taken can be recalled with the FETCh ? command. Alternatively, the DMM can be placed into the wait-for-trigger state using
the READ? command. This will then retumn the subsequent measurcments to the outpul queue when they are taken,

The <numeric_value> must be in the range 1 10 1000, If MAXimum issent then the DMM will expect 1000 triggers, [f MINimum
is sent then the DMM will expect 1 trigger.

Errors Ancrrorof-222, 'Data out of range' isgenerated if <numeric_valuc> isoutside the range 1-1000.

Query TRIGger:COUNt? [MINimum|MAXimum]
This query command returns the current setting of the number of triggers expected. If MINimum is present
‘1718 returned, if MAXimum is present, then '1000° is returned.

*RST TRIGger:COUNL 1

i ~_  :DELay:AUTC <Boolean>

This command enables or disables the use of default trigger delays. [f the value of <Boolcan> 15 'OFF' or '0' then the default delays
are not used, if <Boolecan> is "'ON' or '1' then the defaults arc used. If the default delays are deselected the delay between trigger and
measurement is given by the TRIGger : DELay command.

The default delays are dependent on the current function, range and resolution as sct in the 1362 handbook. The default value will change
every lime a new function or range or resolution is selected.

If a TRIGger :DELay <numecric_value> command is received then TRIGger :DELay : AUTC will be tumned OFF,

Errors There are no associated errors.

Qucry TRIGger :DELay:AUTO?
This retumns cither "0 ar '1' depending if delays are respectively disabled or enabled.

*RST TRIGger:DELay:AUTC ON
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TRIGger:DELay <numeric_value>

Thiscommand defines the time delay between a trigger event and the measurement conversion starting. The range of <numcric_valut?>
must b in the range 0 sec to 10 sec. (See 1362 handbook for resolutions). If a value of greater that 10 is received, the DMM will
default 1o 10, MINimum will select a value of 0 sec, MAXimum will select 10 sec.

Once a delay is sclected, then this will apply to all subscquent measurements.

Errors Anecmorof-222 'Data out of range ' will bereported if the <numeric_value> is less that O or greater
than 10 scconds.

Query TRIGger:DELay? [MINimum|MAXimum]
This will return the current setting of the trigger delay. If a default delay is currently active, then this value
will be retumed. If MINimum is present, then '0° will be returned, if MAX3imum is present then '10' will
be retumed,

*R3T As TRIGger:DELay:AUTO ON issclected, then the DMM default delays will be sclected.

TRIGger:SOURce BUS|EXTernal |HOLD|IMMediate |TTLTrg<n> (n=1107)

This command defines the source of the measurement trigger. The following lists the possible parameter options:

Alternauve Parameters:

Errors

Query

Native Equivalent

Related Commands

4-40

BUS This will accept Group Exccute Trigger (GET), *TRG.
EXTernal This selects the DMM front pancl EXT TRIG' connector,

HOLD This deselects all triggers, howeverthe TRIGger: IMMediate command will override
this HOLD' state and causc a measurement (o be taken.

IMMediate In this mode, an INTT, READ? or MEAS ? command will cause a measurement to be taken,

TTLTrg<n>  This seclects the backplance TTL VXI trigger system. Note that only one of

(n=1t07) these TTLTrg lines can be selected at any one time, If the
OUTPut :TTLTrg<n>:PROTocol ASYNchronous mode is selected, then
TTLTrgl|3|5|7willgencrateanermorof-221, "Settings conflict ', Notethat
this command only sclects the trigger mode, it does not cause a trigger,

The DMM must be in the idle mode fora TRIGger : S0URce command to be accepted. An exccution error
of-221, 'Settings conflict ' willbegeneratedifaTRIGger : SOURce command is received when
the DMM is already in the trigger mode.

If the DMM is in the idle statc ther any GET or *TRG commands will cause an execution error of -
211, "Trigger ignored'. Howeverany triggers on the extemnal or TTL lines will be ignored with no
CITOT,

MEAS? and READ? will generate an crror of - 214, 'Trigger deadlock ' If received while in the
TRIGger:S50URce BUS mode.

TRIGger:S50URce?
This querics the current sciting of the trigger mode. it will return one of the following:

'BUS' TEXT' 'HOLD'" 'IMM' 'TTLTn’

The DMM is initially placed in the idle state with TRIG: SQUR TMM.

BLOCK

OUTPut, INITiate.
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APPENDIX A to SECTION 4

1362S SCPI -
Command Summary
Error Codes and Messages
*RST (Reset) Conditions
Trigger Combinations
Trigger Timing Information
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[ad - * r
.

The following is a table of Command and Query Command codes that have been implemented in the 13628,

¢ Fi I . !
.ABOF!I Abort current tr - e 2i Irtumtoic st .
“ CALi ration HIGH? [<num  c_values] Pe form full seale ¢ tliv. «. 1L .g the <nurr ric_values.
LOW? {<numeric_valug>) Pe forms zero: it onousing the <numearics.
‘SECure <Boolean> Er ble the calibration secunty.
SECure? ¢ wy the current setting of the securty.
‘SLFRequency? ¢ ore current " + fraquency in non-vo' stores.
CONFigu  function> <parametc.»{,<source_ists] . ralcon ,. atic command.
<funclion> :CURReny .LC}|:AC Salects Currant; respectively DC or AC
:FRESistance Selects four wire Ohms.
:RESistarce L | Ohms. _
VOLTage[:DC]|:AC € Ve -7 = tively DG or AC.
<par [«expected_value[, <resolution]) Parameters <functions,
<sc rea ' t>  [[[(@1)][(@2)(@1.2)|(@1:2)] ™ & -~ -~ annel(ifor* n ﬁrle—d) to be m: asured.
[ ¢ gure 1 .retu. thecumant _. cled function, r nge and
r Clutionerthe ™ |
FETCh? F il te tofn o o
I ate [l A 0q) Ple sD  tin* yvaith -trigger state.
INPut :COUF ng. ¢|DC € wisinputcc | 1g source.
:COUPIling? ¢ fes the state of th input coupling.
FILTer{.LPASs](:STATe]<Basleanx € s orDeselec it = input filter.
FILTer{{LPASsS][:STATe]? C rta " nputfilter.
GUARd LOW | FLOat Cc ttheg d > allow, or e ow the guard to float.
GUARd? ¢ rythestal soft _ jaardconn .. n,
[:STATe]<Boolean> < Y7 tcoon nori
[:STATe]? G v > e st~te ofth inputcon ~~%on.
ZERO? Perf t. o offsetcont _ic
MEASure <fui. on>7?<parameters>[,<source_list>] Con ~iretheDw Aandtakeam rement. |INITi 2s
that measurement.
<functionx CURReny(:DC] | :AC]? £ ~urrent, either OC or AC
:FRESistance £ ¢ Lourwire Ohms.
‘RESistance < W 30Ohms.
VOLTage[[:DC|I:AC|? € VoI , either DC ar AC
<parameters {<expocted_valuef, <resalution]] Parametors for the <functions.
<source_list> [L{@n]li@2)i@1.2)|(@1:2)] Thiss ~* ¢l -n “‘ifoplion = 1)tol :measured,

LFRequency?

OUTput TTLTrg0|12]3 7 :PROTocol SYNChronous ASYN.  us
Totth 1 otocolr o
TTLTrgu 2| 3|17 :PROTocol toa VXl m otocol, B B
I _AD? F 3**-C  din v “fort re nd then retum
" the 1 T
[SEN__] CURRe, :DC]| :AC <parameters g e rDC or A - cument.
CURRent[:DC] | :AC <parameter»? ~ .y riofting cument function ~ - 1.
RESistance | :FRESistance <parameter> " w2ordwireresista cem  jurement.
RESistance | :FRESistance <parametors? C - the selting resist: TG
VOLTage[.DC]! :AC <p: r> - seitherBC ar AC Va,. .
VOLTage[:DC)} :AC <parameter»? Query vol J
<parameters ‘RANGe<numenc_value» S cls valu expecled to be measured.
AUTO<Boolean> _ - 1
:RESalution<numenc value» S " 1 for the function setected.
MAXIimum ~ <2t en wimumi  lution for tha f netior t.
MINimum - n ‘mume lution for the function ¢ d.
AUTO ON L[ frov value for RESoiution will tum Auto:Off.
FILTer{:LPASs][.STATe] <Boclean> C 5 tho input filter.
FILTer[:LPASs][STATe]? Q ythes zofti “filter.
LFRequency <numeric_value> St «1t wt lated to line frequency setting.

Quer ne treguency s  ng.
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Ai'mendix A lo\Section 4 - SCPLbanguage

SCPiComm =~ m , (Contd.)

COMMAND FORMAT DESCRIPTION

o1 ‘OPERation:CONDition? Wuenas ne of raronal cor  onregis .
‘OPERation[:EVEN?]? Queries the o  1tion event registor.
OPERation. ENABle<Nrf> Sets conditions in the operation status register.
‘OPERation:ENABle? Queries set conditions in operalion status register.
‘QUEStionable:CONDition? Queries the questionable condition register.
‘QUEStonable:[:EVENt]? Querias the questionable event reqister,
QUEStionabie:ENABle<NRf> Sets conditions in questionable status enable register.
‘QUEStionablg:ENABIe? Queries s t conditions in questionable status register.
:PRESat R s” " yof” +STATusre ~ ter.

SYSTem ‘ERRor? Qu yther mic.rorin the: Tor gue. .
LANguage NATive Causes OMM to switch to ancther command interpreter.
‘VERSion? Returns the version of SCPI to which the instrument conforms.
[ L, Performs compiete selftast.
‘TYPE?<Nrf> Performs a s ecific numbered st

TRIGger [.. _diate] Trg_ 1 o Aimmec e y
:CUUNt <cnumenc_value> Sats the number of triggers.
:COUNt? Query the count setting.
‘DELay<numenc_value> Sets the time dolay botween the trigger and the measurg.

AUTO<Booleans> Selects default delay sattings.
‘DELay? Queries the current trigger delay.
:50URce BUS [EXTemalHOLD |IMMediate|TTLTrg<n> (n - 1 to 7)
Specify the t 3¢ rsource.
:SOURce? Query the | , ir source setling.
Error Codes an es

The foicwing is a table of error codes that have been implemented in the 13625, The system errors all have negative
values, the DMM specific errors have positive values.

ERROA NUMBER & MESSAGE COMMENTS —I

0 Noe or This message is reportod when there are no more efrors to raport.

-100  Command srror This is generated when the DMM parsar detects an errar in the command string, cut
which cannot be specified.

-101  invalid Character A syntactc element contains a characler which is invalid for that type.

-105  GET not altowed A Group Execute Trigger was received within a pregram message.

-120  Numeric data error An error has been detected in the numenc data slkring.

-200  Execution Error This is reported when the dmm has been asked to perform a task that it cannot do. but
cannot repert a more specific error,

-211  Trigger ignored Indicates that a GET or » TRG signal was received butignored for either timing cr
dmm sefing reasons.

-213  Init Ignared An INIT was received when the dmm was already in the wait for trigger state.

-221  Setings Conflict The dmm has recoived a request for an operation and cannot perform this operation
as the dmm is incorrecily configured. e.g.taking a measurement.

-222 [Catacutofrange Indicates that the <numenc value> is outside the limit for the command it was sent,
e.g. anegative time delay.

-230  Data carrupt or stale Invalid data, e.g. a FETCh? after a «RST.

-241  Hardware missing An operation was requested that could not be performed because the option (ag
Current) is nat fitted.

-350  Cueua Overflow This indicates that there is no mare room available in the efror queue.

100 Input net connected A measurement has been attempted without connecting to the signal input.

110 Calbraten switch disabled. A calibration operation has been atempled without fully enabling the calibration
security mechanism.

120 Ca yn operation invalid An invalid calibration has been attempled.

122  Calbration operation failed This message is repcrted if the calibraticn operation was started but not completed

+4-A3
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=RST Conditlon

The following list indicates the state in which the instrument defaults following a reset (#\RST).

SUBSYSTE !
» 30Rt

KEY YORD

DE ULT CONDI® O

No 2

‘HIGH?

LOW?

‘SECure
‘SLFRe 9

CONFigur U ent
:FRESIst nc
RESIL. 2
NOL™

COl . .yure?
t z1ch?

INIT = [ |
INPut COUP"
FILTL.[LPASS][:STATe]

‘GUARd

[[STAT]

2F

CuRRent

Yoo st 1ce

RE! '

VO 3

TILT 0 3¢ 3} . ;PROToc

CALibr

-—M.EASuré

¢ JTput
READ?

" [SENSe]

LF ec ncy

:OPERati n:CONDition?
‘OPERation[:EVENL]?
:OPERation:ENABle
‘QUESticnable: CONDition?
‘QUEStonable.EVEN}?
‘QUEStionable:ENABLe
:PRES 1t

STAlus

No =
None
OFF
L ¢St

CON “CURR.DC 1, 1E-6, (@1)
CONF:FRES 1E7, 1E2, (@1)
CONF:RES 1E7, 1E2, (@)

CC’ V¢ T:DC 300, 1E- . 1)

le 2

1 Value

lore

INP.COUP-AC

INP:FILT:LPAS.STAT OFF

INP:GUAR:LOW

INP:STAT:CFF

Un fe 4

:¢ JAR.DC Y 1E-6, )

‘AS:FRES 1E7 1E2, )
_.SRES 1E7, 1F2, it 1)
““SVOLT.DC 30 ), 1Ee-3, (@1)

AUT. LTt .3 5{7:PROT SYNC

2
3

SF S:CURR:DC 1, 1E-6, (@1)

© FRES 1E7, 1E2, (@1)
S~ SRES1E7, 1E2, (@1)

v MOLTDC 300, 1E-3 {@1)

SENS:<funclion>RANG:AUTC OFF
SENS:FILT.LPAS:STAT OFF

-
Nai )
None
Unaffected
Neno
None

U ~ed
. 3| Specificaton

SYS..m ‘ERRor?
L L . Tive
VERSion?
[:ALL]?

TYPE™ “'fs

R iger [zl — ie]
{CUUNt
:DELay
AUTO
‘S0OURca

TESH

None
RGPl Parser
| ‘

Nor
Nor

None

TRIG:COUN 1t

Delault values (see Section 5; p5-21)
TRIG.DELAUTO ON

TRIG:SOUR IMM

4-Ad
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Appendix Ay Section 4 - SGRELar uare

Trin Lin ;
The table below outlines how the various triggers and trigger sources interrelate,
Type\Made BUS [ ' EXT TTL
READ?!Y | lreading taken -214, -213, Holds bus unt Holds bus until
and returned Trigger deadlock’ ‘Init ignored’ ! I oCCurs, trigger cceurs,
| u 0 returns then returns
I ! no resuit.
MEAS? p 1 -214, 213 ["F 1s bus untl P T
and retumed Trigger deadlock’ Init ignered' trigger occurs, trigger cecurs,
then returns then returns
r sult, r osult.
TRIG:It Yl -211, yre d gla. 1 1re ..ng take 1 | 11 ding: 1 11 dingt.
inored.” | d stered. ar ad. & 1 stored. ana stored,
TTL Mo error, I No error, ’ Mo rer, | Nou ror, I 1, _ .jtaken
tn igno . o iored. rgger ic i, ' ar we L
7E7>\| o ] o enE)T,— No rror, No error, [ NIRRT 1 £ I I Noerr
trigger ignored. I ger ignored. ©zerign . ar lored. triv nar d.
"GET B | = , B 1 re wding taken | -211, a -211, =211,
‘Trigger ignered.” ' 1 stored. Trigger - d° |~ o 4 R 3t
N 211, g 1, 211~ 211,
| Triggerignared.’ ard stor d. T gger nor d Trigg ri nored.' Trige .. mn 4/
INITT B in gt “n tnables this mode | knat’ * mode | ki LR - ; mode
and stored. . |
Notes: [1] TRIG:IMM willgiveancrroror-211, Trigger ignoredifan ! has not been received {irst.

(2]

if the DMM is in block mode, eg.

If sourccis IxM,thenan TNIT will cause a measurement o be taken, putting the dmm back to IDLE state,
Thus the TRIG:I¥MM command will always generate the ~211,

Tr!

-

ignored CITOT,

T, G:COL..o 5,then READ?/MEAS? will take S measurements
in the TRIG:S5CURce TMM mode, However, f TRIG; 5S¢

vy oo 18 sclected then 5

~Ce

individual trigger pulses must be supplicd before an answer is returned.

Alsonote that if in the TRTIG:SCURce EXT | TTLn mode with e

D7 /MEAS? command, it is not

possible to send any further commandstothe dmm asitis waiting forthe e 2rstoarrive soitcan respond
with the data to the query. The enly way out of this is by all of the trigger.. .rriving or a device clear,

Certain trigger modes will hold the Bus as defined under SCPI version 1991.0,

Trigger Timing Information.

The following information, along with associated diagrams, detail wigger characteristic |
exlernal rigger pulses from cither front pancl BNC socketor VX1 backplanc trigger bus.

can cnly be gencraied on the VXI backplane,

The 13625 witl respond 10
surementcomplete riggers

+5V

ov

SlG

10us

Trigger Input
(SYNCHRONOUS or ASYNCHRONOUS Mode)
{Delay set to zero)

,— =

+3V

SIG

av

- 200us

urement Complete Trigger
(ASYNCHRONOUS Mode only)
(Assuming correct VXI termination)
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SECTION 5
1362 NATIVE LANGUAGE
IEEE 488.2 COMMAND SYNTAX
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Section 5 - Nativ. L in w ge
~ = ™

SOIONG 1 i
R

IEEE 488.2 Programming Lai. . !

Introductlon

As the instrument has to operate on the VXI bus, itis not in direct
contact wilh the outside world and cannol conform fully to the
IEEE 488.1 Hardware model. For example, in the TEEE 488.1
modcl, a scparate (SRQ) line is provided for the instrument to
request service from the controller,

A separate line for requesting service 18 not provided on the ¥VXI
bus, and to provide a similar facility, the VXI ‘request true’ syntax
has to be programmed in software; thus a hardware difference
inposes a departure from the standard programming model. Apart
from such cxtemal constraints, the 1362 ‘Native Language’
conforms (o the syntax rules of the IEEE 488.2 Standard
programming model.

IEEE 488.2 dcfines sets of Mandatory Common Commands and
Optional Common Commands along with a method of Standard
Status Reporting.  The 1362 conforms with all Mandatory
Commandsbut notall Optional Commands, and conforms with the
defined Status Reporting method.

Note: Commands prefaced by asterisk, (eg: *TRG) arce standard-
defined *Common’ commands.

IEEE 488.. _ tax Diagr: N

VXIWSC E

The VXI Word Serial ‘clear’ Mcssage will force the following
Insirumcnt siates:

= the input buffer and output queuc arc cleared,

*  parser isreset to the beginning of a message;

» any device-dependent message interlocks are cleared.

This command will not;

= change any scttings or stored data within the instrument
except as listed above;

* intcrrupt analog input;

* interrupl or affect any functions of the device;

*  change the status byte,

+*AST cffects
The eftects of the *RST rommand are deseribed later on page 5-
39,

A complete instrument reset 1s accomplished by the two reset
commands in sequence. In other circumistances they may be vsed
individually;
WS clear
*RST

Message exchange initialization;
Device initialization,

The following notations decribe the syntax diagrams used in this handbook.

Notation

«  Syntactic elements are connected by lines with directional
symbols to indicate the flow, which generally proceeds from
left to right,

= Repeatable clements have a right-to-left reverse path shown
around and above them, which can also contain a scparator
such as a comma,

= Whenitis possible to bypass elements, a left-to-right path is
shown around and below them,

= When there 15 a choice of clements, the path branches to the
choices.

Hit  ~hy of Syntactic Elements

Mes: -~esarc characterized by the presence of terminators, cach of
which seals the set of syntactic elements sent since the previous
terminator to form a ‘Program Mcssage'.
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The P "1 Message

Each Program Message can consist of only one syntactic element
plus its terminater, or may be subdivided into many ‘Program
Message Units’, scparated by semi-colons (;) which are known as
‘Propram Message Unit Separators’. Thus the semi-colon cannaot
be used for any other purpose.

As youcan sec from the diagram, multiple Program Message Units
can be sent if they arc separated nsing semi-colons (shown in the
repeat path). The block named "Program Message Unit’ therefore
represcnts either repeats of the same ynit, or asct of dif ferent units,
or a mixture of both. The starting circle is a device used only for
the diagram; there is no requircment to use a special character to
slart a message, providing the previous message was correctly
terminated. Itis possibleto send only the terminator as acomplete
Program Message (as shown by the forward bypass path), but this
feature has little use when programming the 1362,

Character Usage

Notice that the names of some clements are shown here in italics.
This agrees with the convention used on the syntax diagrams in this
handbook, which sets ‘non-literal’ text (names given (o particular
clements) in italics, whereas ‘literal’ text (the actual echaracters o
be sent, such as the semi-colen in the diagram) is shown in plain-
lext capitals,

Syntax Diagram of a Simple Program Message

Pregram message unit separator

\

. Section 5~ Nativerl anguage

N o N

' /L
Tne plain-tcxt capital are not demanded by the standard, and the
1362 will pot difl rer iatc between upper and lower case
characters in literal program text. Either or bath can be used,
mixed upper and lower case if this conveys an advantage,

Scveral commands and querics used for the 1362 require
transmission and reception of numbers. Decimal formals are
generally used.

The TEEE 488.2 document specifics formats which ensure that a
deviceis ‘forgiving’ when receiving program or query commands,
but ‘precise’ when transmitling responses 1o guerics.

Faor program data it insists that a device must accept the decimal
‘Flexible Numeric Representation (Nrfy', which is a flexible
version of three numeric representations (Nrl, Nr2 and Nr3)
defined by ANSI X3.42-1975 [2]. The 1362 complics.

Decimal numeric response data from the 1362 cmploys cither Nrl
or Nr3 formal, usage depending on the particular response, Inthis
handbook, all syntax diagrams for query messages are
accompanicd by a paragraph which spells out the response format.
Uscrs are left in no doubt as to the construction of the responsc.

\

Program Message Unit

Program Message Terminator

5-3
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Section 5 - Native Lanau

The Program Message Unit within the Program Message ar¢ obviously Non-terminal. Mostof
Program Message Units (PMUs) can be ‘Terminal’ or ‘Non- thc commands in this handbook are described in the form of non-

erminal’. The {inal PMU in any Program Message is always terminal message units:

Terminal (includes the terminator), whereas all preceding PMUs

Non-Terminal Program Message Unit

Program data separalor

/

/
.

——»IEogram Haader

program header separator

Data Element

To save space, the name ‘program hcader separator’ is abbreviated to 'phs’.

Use of phs

| Data Elament l

The Command Program Header

Scveral versions are defined by the IEEE 488.2 Standard
document. The 'Simple’, ‘Common’ and *Query’ headers are
designed into the 1362, but not ‘Compound’ headers.

The asterisk (Common) and question mark (Query) are defined
scparately by the standard document, but as they are inseparable
from the command, they are shown on the 1362 syntax diagrams
in the same block as the program mnemonic. For example: the
command for Full Selftest (*TST?) is shown in abbreviated
format, not in full format.

Ly
;
£y

Separators
Program header separator (phs)
white space.

Program data separator (pds)
a comma;
oracomma preceded by, followed by, or both preceded and
followed by white space.

Program message unit separator (pmus)
a semi-colon;
ar a semi-colon preccded by white space.
‘*White Space’
is any number of white spacc characters, which are:
hex 00-09, 0B-20
decimal 0-9, 11-32
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Sectioms - Native banguage

Program Data El¢
Four versions of the defined program data clements are employed, They are emphasized in the following syntax
diagrams, which arc examples from the list of commands available for the 1362:

Character

Decimal Numeric

(Nrf can be expressed in any of the ways defined by the Standard decument)

Arbitrary Block

Both the ‘Definite’ and *Indefinite’ forms of arbitrary block may
be used as specified in the Standard document, and described by
the Syntax diagram above. The user message is limited to a
maximum of 63 bytes, When the indefinite form of arbitrary block
program data element is uscd, there is no exit to further message
units. The program message must be terminated to inform the
instrument that the block is complete.
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.. -age
[EEE 7 Model
The T 77 448.2 Swuandard document illustrates its Message

Exchany, : ontrol [n rf;  model at the detail level required by
the device designer. Much of the information at this level of
interpretation (such as the details of the internal signal paths etc.)
is transparcnt 1o the application programmer. However, because
cach of the types ol errors (lagged in the Event Status Repister arc
related to a particular stage in the process, a simplified 1362
interface model can provide helpful background.  This is
ilustrated in Fig, 5.1, 1ogether with brief descriptions of the actions
of its functonal blocks,

1362 Message Exchan . I

Input/Output Control tran ors m.. :ages from the 1362 cutput
queue o the system bus; and conversely from the bus to either the
input buffer, or other predetermined destinations within the device
interface, It receives the Status Byte from the status reporting
system, as well as the state of the Request Service bit which it
imp~ =5 on bit 6 of the Status Byte response. Bit 6 reflects the
‘Requi it Service state true” condition of the interface,

Incoming Commands ;

The Input Buffer is a fimst in - first out gqueuc, which has a
maximum capacity of 128 by  (characters), Each incoming
characlerinthe /O Conwrol  w atesaninterruplto the instrument
processar which places itin the Input Buffer for examination by the
Parser, The characters are removed (rom the buffer and translated
with appropriate levels of synta  checking. If the rate of
pro_ mming is o fast lor the Parser or Execution Cantrol, the
bul " will progressively fill up, When the buffer is full, the VXI
Commander is informed by DIR being [alse, Refer to Section 3.

The 'r cbeeks cach incoming character and its m age
context for corrcet Standard-defined generic syntax, and cc. .t
device-defined syntax.  Offending syntax is reported as a
Command Error, by setting true bit 5 (CME) of the Standard-
defined Event Status register (refer to the sub-section ‘Retricval of
Device Status Information’).

Execution Conirol receives successfully parsed messages, and
assesses whether they can be exccuted, given the currently-
programmead state of the 1362 functions and facilities. [[a message
is not viable (cg the calibration trigger: CALL? when calibration
isnot cnabled); then an Exccution Error is reported, by selling true
bit 4 (EXE) of the Standard-defined Event Status repister, Viable
messages are exccuted in order, alwering the 1362 functions,
facilities ¢tc. Execution docs not ‘overlap’ commands; instead,
the 1362 Execution Control processes all commands
‘Sequentially” (ie. waits for actions resulting from the previous
command o complete before executing the nexd).

35-6

1362 Fur o j
The 1362 Functions and Facilitics block contains al! the device-
wific functions and features of the 1362, aceepting Executable
Elements from Execution Control and performing the
associated operations. Itrespondsto any of the clements which are
valid Query Requests (both IEEE 488.2 Common Query
Commands and 1362 Device-specific Commands) by sending any
required Response Data o the Response Formatter {after carrying
out the assigned internal operations).

Device-dependent crrors are detected in this block. Bt 3 (DDE)
of the Standard-defined Event Status register is set rue when an
internal operating fault is detecled, for instance during a sclf test.
Each reportable error has a listed number, which is appended to an
associated queue as the error oceurs.

Tni Control
Two types of message arc used to tripger the 1362 A-D into taking
a measwrement:

AN ‘ord Scrial 'rigger

» (IEEE 488.2-decfined)

In the 17 52 either message is passed through the Input Buffer,
rcceivil - 1@ same treatment as a program message unit, being
parsed ~ 1 exccuted as normal.

= ing nses
Th ° _ anse Formatter derives its information from Response
Data © °  supphied by the ™ nctions and Facilities block) and

valid Juery Requests, From these it builds Response Message
Elements, which are placed as a Response Message into the Qutput
Qucue,

The =7, sasastorc toroutgoing messages until they
1 1over the system bus by the application program. For as
long as the output queuc holds one or more bytes, itreports the fact
by setring truc bit4 (Message Available - MAV) of the Status Byte
register. Bit4 is set false when the output qucuc ts emply (referto
the sub-scction ‘Retrieval of Device Status Information’). The
'DOR' bit set performs the same action, Refer to Section 3.

. re ’

This is an indication that the controller ts following an
inappropriate message cxchange protocol, resulting in the
Interrupted, Unterminated or Deadiocked condition:

Refer 1o ‘Bit 2' on page 5-12.

The Standard document defines the 1362"s response, partof which
15 10 sct frue bit 2 (QYE) of the Standard-defined Event Status
register.
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- - —‘ ™
v oflhag N
Bus 1362 Bus
Messages Transmissions
VXlbus Filter out bus management and
Interface configuration commands
| _
L Sta g% BBer
Input/Output Control (578
J‘ﬂOS bit slate
General and Addressed Requested ' for Status Byte
Bus Messages Bus Messages
| Message
- Quibet | - Available
(MAV bit)
Received i Respor e
Message Messagae
Elements ¢ Elements
Ty
Command -Je He )
Errors Parser — —=  EXxcnange For.. ler
(CME bit) Control "
Parscd
Message
Elements
, h Y
Execution R . .
o« Eplcuien o ey Ers
(EXE bit) Response
Cata
Executable T
E«]essagg Power On
eman (PON bit)
1362 Functions
and Facilities ]
Device-Dapendent (URQ bit)
Errors (DDE bit) .
' Fig. 5.1 1362 Message Exchange Model
\ B | R .

3)

Reasons for Requesting Service
There are two main reasons for the applicalion program 1o request
service from the controller:

Request Service (

«  Whenthe 1362 message exchange interface discoversasystem
programming crror;

= When the 1362 is programmed to repart significant events by
ROS,

The significant events vary between types of devices; thus there is

acluss of evenis whichare known as *Device-Specific’. Theseare

determined by the device designer.

IEEE 488.2 Model

The application programmer can cnable or disable the cvent(s)
which arc required to originate an RQS at panticular stages of the
application program, The IEEE 488.2 model incorporates a
[lexible cxtended status reporting structure in which the
requirements of the device designer and application programmer
arc both ret.

This structure is described in the next sub-section, dealing with
‘Retricval of Device Status Information®.

3-7
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of |

o
H

For any remotely-operated system, the provision of up-to-date

informaton abowt the performance ol the system is of major

importance, This is particularly so in the casc of systems which

«© under automatic control, as the controller requires the

ry information feedback to enable it to progress the

_ mmmed task, and any break in the continuity of the process
can b we serious resulls,

When developing an applicaton program, the programmer needs
to test and revise it, knowing its effects. Confidence that the
program elements arc couched in the correct grammar and syntax
{and thai the program commands and guerics are thus being
accepted and acted upon), helps to reduce the number of iterations
necded to confirm and develop the viability of the whole program,
So any assistance which can be given in closing the information
loop must benefit both program compilation and subscquent use.

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

Service Request Enable Reglster .~ - ) ) -7 T — * SRE phs Nit
i — +SRE?
STATUS BYTE r e fess| v
REGISTER 71 5| 4 3 2 1 ¢ — «5TB?
{
Reguest for Service Bit -
Maste, Status Summary Bt
— Event Stalus Summary Bit - i
- om~ae Availatle Bt -— —_—
Event Slalus Enable Ragister — — - — — — «ESE phs Nt l
- | — «ESE? |
fom o T S —
| z FON ‘UHOI CME ' EXE I LDE {QYE | |RQC | |OPC
- . M Event ' —_— s 2
statt i | jister 7, ¢ I_ 5 4 3 L 2| L 1 0 ESR
q—>
PowerOn o . |

User Request
Command Error

Execution Error -

Device-Dependent Emor o

Reques!
Control

|
Not used
on 1362

Query Errcr -

Cperaticn Cemplete

Fig. 5.2 1362 Status Reporting Structure
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Sta.. .. -

Types of Stai. i1 tation Avallable
Two main catcgorics of information are provided for the
controller:

Status Summary Information

Certain standard events are flagged in the 8-bit latched ‘Event
Status Register’ (ESR), read-accessible to the controller. The
us~r’s application program can also access its associated cnabling
I..  rtoprogram theevenls which will be eligible to activate the
‘ESB’ sumrnary bit in the Status Byte,

Status | ‘ar

Contained within the ‘Status Byte Register’, the ‘Status Byte'
(STB) consists of three flag bits which direct the controller’s
attention to the type of event which has occurred. One is the ESB
bit mentioned above, the other two (MAY and MSS) are described
in detail later.

Access via tha Applicatlon Program

The applicadon designer has access to two enable regisiers (one for
cachmain register - Fig, 5-2). The application program can cnable
or disable any individual bit in thesz registers,

Each bit in the evenl status - ~* 1 remains in false condition
unless its assig  d cvent occr™ - when its condition changes to
true. Ifane  nti tobereported, the application program sets its
corresponding cnable bit true, using the number Nvf (defincd as a
decimal numeric from 0 to 255 in any common format). Then
when the enabled ¢vent occurs and changes the enabled bit [rom
false o true, the ESB summary bitin the Status Byle tsalso set truc.
If the ESB bit is also enabled, then the 1362 will gencrate arequest
true cvent on the VXI bus,

Thus the application programmer can decide which assigned
events will generate an event, by cnabling their event bits and then
cnabling the ESB bitin the Status Byte. The application program
can read the Status Byte, and be dirceted o the Event Register to
discover which event was responsible [or originating the request.

All registers can be read by suitable commands, as an ASCII
decimal numerie, which when expressed in binary, represents Lthe
bit pattern in the register. This form is also used to set the enabling
rcgisters 1o the required bit-patterns. The detail [or each register
is expanded 1in the following paragraphs, and n the command
descriptions,

Section5 - Native banguage
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IEEE 488.2 3

This incorparates the two aspects of the [EEE 488.1 model into an
extended structure with more definrte rules, Thescrules invoke the
L. of standard *Common’ r s and provide for device-
Gereatmessages. A feature of the .. wotureis theuse of “Event’
I e, C3ch with its own cnabling register as illustrated in Fig.
2.

h

13¢ 2 . :
. 3 488.2 Standard provides [or  extensive hierarchical
structure with the Status Byte at the apex, delining its bits 4, 5 and
tand theiru :as summarics of a Standard-defined event structure
whichmust! 2 included, if the device is to claim conformance with
the Standard. The 1362 emiploys these bits as defined in the
Standard,

Bis 0, [, 2and 3 and 7 are made available to the device designer,
but are not used in the 1362,

It must > recognized by the application programmer that

wie - ~the controller reads the Status Byte, it can only receive
s mme o of types of events, and further query o . I
1¢ aryto rf -into the detailed information relating to the

events them .. Thus a futher *
surnmary at hit 3 of the Status Byte,

1 used 1o expand on the

Status E e r
In th’s ~ ture the Status Byte is held in the *Status Byte
"7 ", the bits being allocated  “ollows:

Bits 0(DIOT), I (DIO2), 2{DIO3)and 3 (DIO4) are not used in the
1362 status byte. They arc always false.

Bit 4 (DIO5) IECEE 488.2-defincd Message Available Bit
(MAV)

The MAY bit helps 1o synchronize information exchange with the
conuoller. ILis true when the 1362 message exchange interface is
r ady to accept a request from the conwroller to start outputting
by < fram the Ouiput Queue; or false when the Quiput Queuc is
cimply,

Theeommon coinmand *CLS canel arthe Quiput Queue, and the
MAYV hit 4 of the Status Byte ~ter; providing it is sent
immediately following a *Program Me ¢ Terminator®,

[EEE 488.2-defined Standard Event Summary
Bit (ESB)

Summarizes the state of the *‘Event Status byte’, held in the *Event
Status register” (ESR), whose bits represent [EEE 488.2-defined
conditions in the device. The ESB bit is true when the byte in the
ESR contains one or more cnabled bits which arc true; or false
whcn all the enabled bits in the byte are false. The byte, the Event
Status Register and its enablin ; register are defined by the IEEE
488.1 Standard; they are des, .l later.

Bit 5 ([06)

Bit 6 (DIO7) is the Master Status Summary Message (MSS bir),
and is sct frue if one of the bits O to 4 or biL 5 is true (bits 0 to 3 and
bit 7 arc always false in the 1362).

Bit 7 (DIOY) ts not used in the 1362 siatus byte, [tis always false,

Reading the Status Byte Repister

*5TR?

Either the common guery: «STB?, or the VXI word serial 'read
STB' command (Section 3}, reads the binary number in the Status
Byte register. The response is in the form of a decimal number
which is the sum of the binary weighted values in the enabled bits
of the regisier. In the 1362, the binary-weighted values of bits 1,
2, 3 and 7 arc always zero,
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Service Request Enable Register

The SRE register is a means for the application program to select,
by enabling individual Status Byte summary bits, those types of
events which arc 1o cause the 1362 to originate an RQS. Itcontains
auscr-modifiahle image of the Status Byte, whereby each true bit
acts 1o cnable it corresponding bit in the Status Byte,

Bit Selector: *SRE phs Nrf

The program command: *SRE phs Nrf performs the selection,
where Nrf is adectmal numeric, which when decoded into binary
produces the required bit-pattern in the enabling byte,

For example:

If an RQS is required only when a Standard-defined event
occurs and when a message is available in the outpat queuc,
then Nrf should be set to 48, The binary decode is 00110000
sobit4 orbit 5, when rrie, will gencrate an RQS; buteven when
bit O or bit 6 is true, no RQS will result. The 1362 always scls
the Status Bywe bits 1, 2, 3 and 7 false, so they can never
originate an RQS whethcr enabled or not.

Reading the Service Request Enable Register

The common query: *SRE? reads the binary number in the SRE
register, The response is in the form of 8 deeimal number which
is the sum of the binary-wcighted values in the register. The
binary-weighted values of bits 1, 2, 3 and 7 are always zero.

VXIbus Implementation
An RQS is implemented as a ‘request true’ event on the VXIbus,
Refer to Seciion 3.

Seclien 5 - Native-L anguage

S5-I
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5 tion'5 - Native Language

™™ 488.2-defined Even’ _lIster

'@ 'Event Status Register’ helds the Event Status Byle,
. isting of cvent bits, cach of which directs attention to
, . ilarinformation, All bits are ‘sticky’; ic. once trug, cannot
1.arn 1o false unnl the register is cleared.  This accurs
automatically when itis read by the query: *ESR?. The common
cemmand *CLS clears the Event Status Register and associated
<. arqueues, butnot the Event Status Enable Register. The bitsare
named in mnemonic form as follows:

Bit ) Operation Complete (OPC)

This bitis rrie cnly if *QPC has been programmed and all selected
pending operations are complete, As the 1362 operates in serial
mode, itsuscfulness islimited to registering the completion of fong
operatons, such as sclf-test.

Bit I Request Contrel (RQCH

This bit would be true if the device were able 1o assume the role of
controller, and is requesting that control be transferred Lo it from
the current controller. This capability (s not available in the 1362,
50 bit 1 is always false.

Bit 2 Query Error (QYE)
QYE trueindicat s thatthe controller is following an inappropriate
r 7 rexchange protocol, resulting in the following situations:

s Interrupted Condition. When the [362 has not finished
outpulting its Response!  “1ge toa Program Query, and is
interrupled by 2 new Program Message.,

= Umter 1 ated Condi, 9n. When the controller attempts to
reada.  onse! re from the 1362 without having first
sent the complete Quer;,  essage (including the Program
Message Terminator) to the instrument.

»  Deadlpcked Condition. When the input and output buffers are
filled, with the parser and the execution control blocked.

Bit3 Device [ | dent Error (DDE)

DDE is set true when an internal operating fault is detected, for
instance during a self test. Each reportable error has been given 4
listed number, which is appended to an associated queue as the
error occurs. The queue is read destructively as a First In Last Out
stack, using the query command DDQ? to obtain a code number.
The DDE bitis not 2 summary of the contents of the queue, but is
set or confirmed ¢rue concurrent with cach error as it occurs; and
once cleared by *ESR? will remain false until another error occurs.
The query DDQ? can be used toread all the errors in the queue until
it is empty, when the code number zero will be returmed,

The common command *CLS clears the queue.

Bit 4 Execution Error (EXE)

Anexccution crror is generated if the received command cannot be
executed, owing to the device state or the command parameter
being out of bounds.

Bit § Command Error (CME)
CME occurs when a received bus command does not satisfy the
IEEE 488.2 generic syntax or the device command syntax
prc  nmed into the instrument interface’s parser, and so is not
rc  nized as a valid command.

v User Request (URQ)
This bit is set true when, in block measurement mode, the number
of measurements programmed for the block measurement have
been completed.

Bit 7 1362 Power Supply On (PON)
This bit is not required in the VXI subsystem.
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Seclior’5 - Native-Language

Stanc Even 1S E- Jister

The ESE register is a means for the appiication program 1o sclect,
from the positions of the bits in the standard-defined Event Status
Byle, those cvents which when ¢rue will sct the ESB bit true in the
Status Byte. It containg a user-modifiable image of the standard
Event Status Byte, whereby cach true bit acts to enable s
corresponding bit in the standard Event Status Byie,

Bit Selector: *ESE phs Nrf

The program command: *ESE phs Nrf performs the selection,
where Nrf is a decimal numeric, which when decoded into binary,
produces the required bit-pattern in the ¢nabling byte.

For example:
If'the ESB bit is required to be set frue only when an execution
or device-dependent error occurs, then Mrfshould be set to 24,
The binary decode is 00011000 so bit 3 or bit4, when true, will
sctthe ESB bit true; but when bits 0-2, or 5-7 are true, the ESB
bit will remain faise.

Reading the Standard Event Enable Register

The commen query: *ESE? reads the binary number in the ESE
register. The responsc is in the form of a decimal number which
is the sum of the binary-weighted values in the register,

5-13
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ction 5 - N-tive ' ~n »

' ) . B
- . ) . .

f S
— L ~ H T
' AUT
e
. -
e
l [ I
F SLs -
P
Lo
L )
cwdn wcimal mumenic value u o 1o select the range,
Thus  a modulus value of Nrf:
(SRITNGRE 9 selects the [00mV range,
Erooto 1999909 seleets the 1V range.
2010 1999999 selee  the T0V range.
2D t0 199, M) S I00Vr
22000 selects the 300V range.
ve digits in Nrf are rounded te 6.3 digits.
Al Sets b autorange facility. 11 insc~ ‘he analog filter,

Whenian AUTO, ih DMM attempts to sclect the most appropriate
“ymovi g o-ran, 2 on overload and down-range an lc - than
e oo IfeRe sigstill an overload on the 300V rar , then

rur will be generated,

acets the AUTO mode.

1
T B

Avall L.t

Now: Onexit from this function the states of the range, filter and
resolution are stored.

On retum to this functior, these seltings are recalled and
uscd us default unless explicitly specified.

S-14

Thel ™MRis 74dB @ S0Hz/60Hz +0.1%.

FILTO remaow : the analo  [ilier.
The? s v @ S0HZ/60HZ +0,1%.

ets resolution and A-D performance to 4.5 digits.
- L3 sets resolution and A-D performance to 5.5 digits.

.18 resolution and A-D performance to 6.5 digits.

At Power On or t; the default;
>V (300V) RESLS FILTD

is sclected and active,
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Section 5 - Nativel anguage

Select DC Curre node, range, filter and accuracy

DCY

The 1A mnge 1s the only range available.
FILTI1 1nserts the analog {iller.
The NMRR is 74dB @ 50Hz/60Hz £0.1%.

" @ removes the analog filler.
The NMRR is 544dB @ S0Hz/60Hz +0.1%.

RESL4 sets resolution and A-D performance to 4.5 digits.
RESLS scts resolution and A-D performance to 5.5 digits,

L6 scts resolution and A-D performance to 6.5 digits.

Al Power On or Reset; the default:
DCI RESLS FILTO

is selected but not active.

An Executlon Error is generated if the instrument is not filted with
Option 30.

Note: On exit from this function the states of the filter and
resolution are stored.

On retum 1o this function, these settings are recalled and
used as default unlcss explicitly specified.

ed|
'

et

=
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tion 5 - Native Lan uage

i ' T | -
a
e
[ ) ]
—_— ACV ' e — i — .
!

l\< AUTO —
riLi 1
F T 1
Vs _A

|

. | A

| |
| _A
o

LN > 4
Nrt is a decimal numeric value used to select the range. inserts the analog filter.
- A . p < vilie Trf- .
Thus for a medulus value of Nrf: y removes the ar oy filter,
10 3. 199999 selects the 100m 'V range. - s resolution and A-D performance to 4.5 digits.

.2 1o 1.95999 sclects the 1|V ranp -,

5 sets resolutonr and A-D performance to 3.5 digits.
2.6 10 19,9969 selects the 10V ran

2010199999 selo the 100V ra o DC-coupled,
A scleets the 300V range. 0 AC 1
Excessive digits in Nrf are rounded to 5.3 digits. ' m
I . . >" W0Hz; AC-coupled.
AUTO selects the autorange facility. - heac . *“O0Hz; DC-coupled,

W' in AUTO, the DMM attempts to select the mostappropriate FILT anw.. 2C L Hz; AC-coupled.

_symoving up-range on gverload and down-range on less than - FIL - and DCCP: > 10Hz; DC-<oupled.
|

¢ tr n 2 Ifthereisstill an overload on the 300V range, then
a o m o oaterror will be g onerated. Al rOnorl o defaule
Avalid Nri« - asthe AUTO mode, Foe o f) SLSFILTIACCP

iy sclected but not active.

Note: On ¢xit from this function the states of the range, filter,
resolution and coupling are stored.

On relurn to this function, these settings are recalled and
uscdd as default unless explicitly specified,
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Section™ - M ative banguage

Select AC Current measurement mode, range, filter and accuracy

9,

The 1A range is the only range available.

1 .sl inserts the analog {ilter.

1 " removes the analog filier.

RESL4 scts reselution and A-D performance 10 4.5 digits.
RESLS sets resolution and A-D performance to 5.5 digits.

DCCP DC-coupled.
ACCP AC-coupled.

Filter Combinations:

FILT® and ACCP: >360Hz; AC-coupled.
FILT and D™ 7P: >360Hz; DC-coupled.
FILT1 and AC . P: >40Hz; AC-coupled.
FILT1 and DCC . ;. 10Hz; DC-coupled.

At Powar On or Resel; the default;
ACI RESLS FILTQD ACCP
is selected bul not active.

An Executlon Error is generated if the instrument is not fitted with
Option 30.

Note; On exit from this function the states of the filter, resolution
and coupling arc stored.

On return o this function, these scttings arc recalled and
used as default unless explicitly specified.

3-17
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Section 5 - Native Langua _ ¥

i . ame ] o, i ‘ f
— -
| I [ ]
_ | OHMS ~ . ot r yd
A AUTO
b A 4
b FILTY |
N RESL4 - |
Ny PThLS |
! bt B
- WIRE2
“ 4 Wi Fa
\ -
Nrfis a decimal numeric value used to sclect the range. 11 wits the analog filter.
Thus for a modulus value of Nrf: Te a2 15 74dB @ 30Hz/60Hz +0.1%.
.emoves the analog filter.
@ 1o 199.9999 selects the 1000 range, The NMRR is S4dB @ S0Lz/60Hz +0.1%.
205D 10 1999999 zelects the 1kQ range. _
2003 10 19999.99 seleets the 10kS2 range. - L4 scls resolution and A-D performance to 4.5 digits.
20000 10 199999.9 sclects Lhe 100k€2 range "~ ets resolution and A-D performance to 5.5 digits.
2(G330GF 10 1999999 selects the 1MQ range . - resolution rformance 1o 6.5 digits
NG o 121200 selects the 10MS range. resolulion and A-D performance to 6.5 digits.
2 - Two-wire inpul connection.
L T 1eri T Tef Torire
Excessive digits in Nrf arc rounded to 6.5 digits. 3 - Four-wire input connection.

AUTO sclects the qutorange facility.

When in AUTO, the DMM attempts to select the most appropriate
range, moving up-range on overload and down-range on less than
18% of range. If there 15 still an overload on the 10MQ range, then
a measurement crror will be gencerated,

Al Powar On or Reset; the default
OHMS (10M<2) RESLG FILTO WIRE4
18 sclected but not active.

Note: On exit from this function the states of the range, filier
A valid Nrf deselects the AUTO mode. resolution and 2/4 wire connecuon are stored.

On return to this function, these sctlings are recalled and
used as default uniless explicitly specified.

2-Wire ._asurerl.. 4.

™ For the majority of applications the h
2 simple 2-wire arrangement will be

o) adequate.  However, the value ;
- displaycd will include the resistance | © hN With a 4-wire conncction the lead
re  Of the connecting leads. resistances have negligible effect and only

Use a twisted pair cable to reduce Le A | the value of Rx is displayed.

induced voltages, particularly where
a Rx is high.

S5-18
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OFF

CH A

CH B

All of the above sclections are mutually exclusive.
OFF
CH_A sclects Channel A inputs {See Sect. 2 p2-3).

disconnects all inputs,

Option 40 Sclections:
CH B
ADIVB

sclects Channel B inputs (See Sect, 2 p2-3).

takes readings from Channel A and Channel B
input alternately, then divides the Channel A
reading by the Channel B reading 1o preduce the
result.

ASUBB takes rcadings [rom Channel A and Channel B
input altematcely, then subtracts the Channel B
rcading [rom the Channel A reading to produce

the result.

takes rcadings from both channels Aand B. The
resulting deviation dataobtained from this mode
is of the form:

(A-B)/B

DEVTN

Select Locz orF. ¢

At Power On or Reset; the default:
INPUT OFF
is selecled and active.

An Execution Error is generated if the instrument is not
fitted with Option 40, together with an attempt being made
to sclect CH_B, ADIVB, ASUBB or DEVTN.

The above selections are mutually exclusive.

LCL  Imemal guard tracks and shiclds are intemally connected
to Signal Common. The Guard pins of the front panel
Input plug arc open circuit.

REM Internal guard tracks and shields are disconnected from

Signal Common, and connected to the selected channel's
Guard pinon the frontpanel Analog Input plug {Ch A - pin
7, Ch B - pin 9.

At Power On or Reset; the default:
GUARD LCL

Section 5 - Nativerl anguage

is selected and active,
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'mlir *ro
This cormmand is used to remaove the offsets at zera input. To ensure true zero input, the (ront panel input plug Hi and Lo pins
must be shorted tagether. Channels A (Hi - pin 1; Low - pin 5} and B (option 40 only - Hi - pin 15; Low - pin 11} are zcroed
separalely, and only the selected channel is zeroed.

The corrections are held in volatile memory, but are cleared only on power down,

ZERQO? —

Response:
ot No crrors present.
1t Errors present,
Wherc: t = ;or<if>

It any crrors arc present, the relevant error codes are placed in a queuc
which is accessible using the request DDQ?.
(See *TST? on page 5-28.)

Note: ZERO? is not accepted in Autorange, or in any AC function. In these
cascs an Executlon Error is generated.

This command selects either the ‘System' or an external rigger to initiatc a
measurement.

If SYSissclected, then measurements can be taken using *TRG; X?; orthe VXI
word scrial trigger command.

If EXT is sclected, then measurcments will be taken on receipt of suitable
hardware triggers from the front pancl BNC connectar.

Al Power On or Reset; the default:
TSRCE SYS
is selected and active,
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Jection’s = Native Language

Selecta’ '

Nr!

OFLT

This command scis the ime delay belween the trigger being received and the start of the analog-to-digital conversion,

DFLT
Each measurcment mode and function has its own default delay
scuting (fixed in (irmwarc) which will be used if DFLT is selected,

Nrf

Thisis a decimal numeric value used to set the delay time. Its basic
units are seconds.

Thespanofthe Nefdelay counter is from O to 10s. AnNrfof greater
than 10s results in adelay of 10s. For shorter delays, the resolution
of the intervals between delay-time scttings is dependent on the
size of the memory used to store the delay-ume data. This is as
follows:

Delay Selection Resolution
<10ms 10us
<100ms 100us
<13 Ims
<10s 10ms

1362 | | refat

If a fastread-rate is required, then Nrf must be used and set to zero.

Once anon-default delay is set, it remains set until either a new Nrif
is set or DFLT is selected, even if there is a range or function
change. However, the deflault delay will be forced when there is
an update during a measurement cycle, such as when autoranging
or switching channels in Rauc mode.

At Power On or Reset; the default
DELAY DFLT
is selected and active.

«  The delays listed in the following tables are active unless a specific delay is programmed.

+  Once programmed, a specific delay will be applied 1o all subsequent readings until either the DELAY DFLT command is received,
or the instrument is retumned o local control, Delays then retumn 1o their defaull values.

DCV, DCI, ACV & ACI

Funet | Filt. Default Delay
DCY  wut 5ms

& In 300ms

DCI

ACY Cut 200ms

In 500ms
Ao (2.5 secs if deep
I ‘ selected)

Ohms
Range | Filt. Default Delay
1000 - | Qut Sms
100K In 750ms
1MQ Out k aoms
In 1s
1OMQ | Cut 300ms
In | 10s

5-21
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Section 5 - Native Language

Pertorm a System Trigger

——{_m |

An Execution Error is generated if an input channel is not
connected.

Fetch the Last Reading

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

ADG? —_—

Response for 4.5 digit resolution is an Nrf:

1 2 3 4 5 6 7 8 9 101112
s nx xxnnEsnn't

Response for 5.5 digit resolution is an Nrf;

12 3 45 6 7 8 910111213
s nxx xnnnE=snnt

Response for 6.5 digit resolution is an Nrf:

1 2 3 4 5 6 7 8 9 10111213 14
s n xx xnnnnE&snpn-t

= the sign: +or -,

ASCI digit @ 10 9.

cither n or an ASCII decimal point,
ASCII character identifying the exponent.
= ; or <lf> (= linc fced).

)

~ M>x 3 &
il

Response for Overload: 200 OAIEL33 t

The normal response is the most-recent measurcment, which is
read but not destroyed.

[f a request is reccived while the DMM analog-to-digital
conversion is still in progress; then that conversion is allowed o
complete, and its result is given as the response.

If RDG? is sent when no trigger has been received since Power
On or Reset, the following response 15 generated:

20.00IAE+36 t

Where: t = ;or<if>
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Section 5~ Native,L anguage

Perform a System Trigger and output the resuit

Response: 200.900E+33t  Overload.

Where: t = ;or<if> if this is a single query
command or the last message in a multiple query command.

This command terminates any BLOCK measurcment in progress.
An Execution Error is generated if an input channel is not connected.
A response is also generated:

Response with Execution Error: 20 GGOAFE+I6 1

Where: t = ;or<ifs
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-

Status Byte and Event Status Registers

Servico Request Ena” " Teg’ " r

*SRE phs Nrf

-~ a - /
_ —w

— ~

— «SRE?

LACO 5

oS =
STATUS BYTE | | e |ESB| [MaA
REGISTER 7 . 3 - '

Request for Service Bit

Master Status Summary Bit

Even! Status Summary Bit

Message Available Bit

Eveont Status Enable Regisler

=

0| ’——" +5TB?

Standard-
L = | Defined Evenl
Status Reglater

User Request

Command Errer -

Execution Errer

= — *ESE phs Nrf

* — = ESE?

- - / - el P
- . i
‘PO( UHQJ t:— - lEXE ‘DDE EYE tF{QC lopo | .
A a 1 n
J— --—_ — ———
Power On ‘—_rt l
Regquest
Caontrol
- !
Not used
on 1362

Device-Dependent Error
Query Emmar
Creration Complete

Read Event Status Reglster

k

i

This cvent status data structure conforms to the IEEE 488.2 standard requirements for this structure,

~FSR?
recalls the standard defined evenis.,

Response Format;
Character position
12 3 4
n n n nl

Where:

n = 0to9
nl = newline

5-24

*ESH? —

Response Decode:
The value retumed, when converted to base 2 (binary), identifics
the bits as described on page 5-12, and defined in the IEEE 488.2

standard.

Fxecution Errors:

None

Power On and Reset Conditions
The register is cleared.
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Event Status Enable

Section5 - Native Language

This event status data structure conforms to the IEEE 488.2 standard requirements for this structure,

*ESE cnables the standard defined event bits which will gencrate & summary message in the status byle.

N1 is a Decimal Numeric Data Element representing an integer Execution Errors:
decimal value equivalent to the Hex value required to enable the None,

approprigte bits in this 8-bit register. Note that numbers will be

rounded to an intcger.

Recall Event Status Enable

Power On and Reset Conditions
Not applicable,

This event status data structure conforms to the TEEE 488.2 standard requirements for this structure,

———-‘ *ESE? —

+ESE? recalls the enable mask for the standard defined events.

Response Format:
Character position
1 2 3 4
n n n nl

Where;
n = 0t
nl = newline

Response Decode:

The value returned, when converted 10 base 2 (binary), ideniifics
the enabled bits which will generale a summary message in the
service request byte, for this data structure.

Execution Errors:
None

Power On and Reset Conditions
The register is cleared,
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Service Request Enable
This measurement event status data structure conforms to the IEEE 488.2 standard requirements for this structure,

ST

*SRE cnables the standard and user-defined summary bits in the service request byte, which will
generate a service request,

Nrfis a Decimal Numeric Data Element representing an intcger  Execution Errors:

decimal value cquivalent to the Hex value required to enable the None,

appropriale bits in this 8-bit register. Note that numbers will be

rounded to an inleger, Power On and Reset Conditions
Not applicable.

Recall Service Request Enable
This measurement event status data structure conforms Lo the IEEE 488,2 standard requirements for this structure,

~——' * SAE? —

*SRE? Response Decode:
recalls the cnable mask for the standard defined cvents, The value returned, when converted to base 2 (binary), identifics
the cnabled bits which will generalte a service request.
Response Format:
Character position Execution Errors:
12 3 4 Nonc.
n o n nl
Power On and Reset Conditions

Where: None

n = 0toQ
nl = newline
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Read Service Request Register
This measurcment event status data structure conforms to the [EEE 488.2 standard requirements for this structure,

*STB? Response Decode:
recalls the service request register for summary bits. The value returned, when converted 1o base 2 (binary), identifics
the summary bits for the current status of the data struclures
Response Format: involved. There is no method of clearing this byte directly, Its
Character position condition rclics on the clearing of the overlying stats data
12 3 4 structure,

n n n nal

Execution Errors:
Where: None.
Oto9
newline

.}
]

nl

1

Power On and Reset Conditions
Not applicable,

Clear Status
This measurcment cvent status data structure conforms to the IEEE 488.2 standard requirements for this structure,

«CLS None.

clears all the event registers and queues cxcept the outpul qucue,
The output queue and MAV bit will be cleared if *CLS Power On and Reset Conditions

immediately follows a ‘Program Message Terminator, Not applicable.

Execution Errors:

5-27
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Perform Selftiest

Response code:
@t Indicates test complete with no errors.
1t Indicates test complete with errors detected.

Where:

t = ; or<if»(=line fecd).
In the event of an error, the DDE bit in the Event Status Register

will be set. Anidentifying number will be placed in the associated
crror queue. The error number can beread using the DDQ? query.

Recall Device Errors

Recalls the last error from the queue of device-dependent errors.

Response:
nnnnt

Where:

3
I

ASCII digit @ 10 9.
; or <If» (= line feed).

Ertors relating to the numbers returncd:

©  queue empty 51@ Selftest: +1V DG
515  Sefftest: +100mV DC
1@ AD transter; bad data T
191 Internal calculation error 520 Selftest: divider check
122  System queue overflow 530 Selftest: +10V AC

1500  Calibration measurament overflow 531 Sefftest: 10V AG

151  Calibration constants corrupt ggg g:mﬁ::: :Igoﬁwcv AC
152  lllegal cal store access '

153  Invalid non-nominal calibration value 535  Selftest: 10V zaro filter
536  Selftest: +10V fitter
537  Seltest: +10V fiter

5400  Selftest: 1kQ

160  lllegal test number
170 Corrupt Default Line Frequency

500  Selftest: +10V DC 541  Selftest: 10k
501 Seiftest: -10V DC 542  Selftest: 100k
505  Selftest: -10V DC filter 543 Selftest: 1MQ
508  Selftest: +10V DC filter 55@  Selftest:
507  Selftest: +10V DC filter 551 Selftes!:
552  Selftest;
5-28
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Enable calibration mode

CAL n ON

OFF

An Executlon Error is generated if the external cal switch is not in the enabled
position (Up) when this command is received.

Perform an Auto- ration

If CALL? is selccted, then the operation will correct the zero point (gencrally the 1%
point for AC) in the two-potnt calibration.

I CALH? is selected, then the operation will correct the Full Range point in the twao-
point calibration,

If Nrfis present, then the operation will use its value as the non-nominal target in the
requested calibration,

Response:

It Calibration complete with no errors.

11 Calibration complete but with errars present.
Where: t = ;or<lf>

Execution Errors;
Calibration can only be executed if the following conditions are met:

I. The external cal switch must be in the enable position (Up), and the calibration
modec must have been turned on by sending the CAL ON command; before this
command is received.

If cither of these corditions is not fulfilled, then an excculion crror will be generated,

2. When an ANrfis used, it must be compatible with the setting to be calibrated.

If an Nrf is present, but it is not compatible with the setting; then an exccution crror
will be gencrated.

529
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Section 5 - Native Language

Recall Calibration Constants

STCR?

Response Code:
1t 2 3 45 86
s n x x X n

15 16 17 18 19 20
s n x x x nn

n
20 30 31 32 33 34 35 36 37 38 39 40 41 42
s n ¥ x xnnnnteEsnnt

8 9 10 11 1213 14
nnEsnn,

12223242526 27 28
n Esnn,

Where:
s = thesign, +or-
n = ASCldigit@1to9.
x = cither nor an ASCII decimal point.
E = ASCII character identifying the exponent.
t = ; or<«lf> (= linc feed).

The numbers returned relate only 1o the currently-selecled function and range.

The first number is the positive gain factor, the second is the negative gain factor, and the third is the
rero offset, For AC and Ohms funclions, the negative gain factor returned is always unity.

Recall A/D Calibration Constants

Response Code:
1 2 3 45 6 7 8 91011121314
s nx xxnnnnEsnn,
15 16 17 18 19 20 21 22 23 24 25 26 27 28
s N Xx XxXXxnnnnoEsnn,
29 30 31 32 33 34 35 36 37 38 39 40 41 42
s nx xxnnnnoeEwsnpnt
Where:
s = (thesign: +or-
n = ASCIIdigit@to9.
¥ = cither nor an ASCI{ decimal poinl.
E = ASCII character identifying the exponent.
t = ; or«lf> (=line feced).

The numbers returned relate only to the currently-selected line frequency and resolution,

The first number is the positive gain factor, the second is the negative gain factor, and the third is the
zcro offsel.
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Section 5+ Nativel anguage

Recall Calibration Values Stored during Calibration Sequence

Response Format

Response Detail

A calibration trigger (scec CALH? and CALL? carlier) can initiate
scveral 'Calibration Operations', depending on the type of
calibration being performed.

Each Calibration Operation takes four readings. It then computes
their mean, which ultimately resulits in a correclion constant
(somctimes directly, and sometimes by computation with the
mcans of ather operations).

Thus a group of five values (four readings and their mean) results
from ¢very operation. Each group is placed into the calibration
buffer and al! five values can be recalled by a single CVAL? query.

They are returned as {ive pairs of numbers, the first four pairs
representing the reading values and the fifth pair representng their
mean; all from a single calibration operation. Ineach pair, the first
number is the value itelf (Nr3 formar) and the second is its index
number (Nr! format) in the calibration buffer.

The calibrawon buffer has sufficicnt capacity for the greatest
number of operations to result from a single caltbration rigger.,

CVAL? returns the values from the calibration buffer, starting at
the highest occupicd buffer location, decrementing the index
number as it reads each value. When the index reaches 9, all the
values have been read.  Any subsequent CVAL? continues 1o
return both the value at index @ and the index No &, untl anather
calibration trigger is commanded,

The next calibration trigger will place new values in the buffer as
the calibration operations proceed, starling again at register @,
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Section 5 - Native Language

Line Frequency Selection

This command selects the line frequency and thus the optimum A/D configuration for
this frequency. It should always be selected with care before using STLN, as it is
stored as the default power up and reset configuration by that command,

The only numbers accepted by this command are; 5@, 6@, or 43¢,

Read the Line Frequency Switch Setting

Two numbers are returned: the first indicatcs the currently-selected line frequency;
the second is the default which is set at power on or rescl, or at calibration trigger.

Response:
5gt 50Hz,
6t 60Hz.
403 t 400Hz.

Where: t = ;or<If>

Save Default Line Frequency

This command saves the currently-selected line frequency for use as the default
frequency under Power On and Reset conditions.

Response:
ot Save successtul, no errors present.
11 Errors present.
Where: t = ;or<if>

Executfon Errors;
Errors arc generated if calibration is not enabled with both
the CAL switch and the CAL ON command.

If this value is corrupt, then the default becomes 60Hz,
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Section<s 1 Nativé Language

Set the Number of Readings to be Taken in a Block

o

This command arms the DMM 10 take the next Nrf triggers and put the results into the
block reading buffer. These may then be uccessed by the BRCL? query.

After Nrf triggers have been reccived, the DMM generates a URQ in the Standard
Event Status Register, then resumes placing single measurements in the output queue.

The Span of Nrf is 1 to 1433,

Execution Errors:
An error is gencrated if Nrf is less than 1 or greater than 133,

Note:
Receipt of the X? query terminates the BLOCK operation.

Read the Number of Readings Present in the Block Store

e

Response:
Nr1

This request also terminates the operation of the BLOCK
command if sufficient riggers have not been received.
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Section 5 - Native Language

Recall the readings from the block store

[

e I

The first Nrf'is the start point for readings from the buffer; the second Nrf
1s for the finish point.

The readings arc returned in the format described for the RDG? query,
successive readings being separated by a comma.

Executfon Errors:
An crror is generated if the start value is greater than the end value, or if
the end value is greater than the number of readings in the buffer.

Note:

This query terminates the operation of the BLOCK command if
sufficient triggers have not been received.

Return to CIIL

This directs the DMM o interpret CIIL commands instead of [EEE 488.2
commands, Itis the complement of the CIIL command GAL.

Command Errors;

A command error is gencrated if the instrument is not
a Model 1362MT.

Return to SCPI

: SCPI

This directs the DMM to interpret SCPI commands mstead of [EEE 488.2
commands. It is the complement of the SCPI command SYSTem
LANguage NATive,

Command Errors:

A command error is generated if the instrument is not
a Model 13628,
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Diagnostic Commands

Section 5 -)Native L anguage

Perform an Individual Test from the Selftest List

e

The Nrf for this command gives the test number to be performed. The
test will leave the DMM in the hardware configuration required for the
test.

Note that the individual test numbers used in this command are the same

as the numbers of the failed test that arc reported by the DDQ? gquery, For
group test add 100 to the test number,

Response Code

1 RO B RO BLa RO R

The Nrl in this responsc is cither @ for test pass
or 1 for test fail

The first N13 is the value measured by the DMM during the test.
The second Nr3 is the absolute high limit of the test.
The third Nr3 is the absolute low limit of the test,

3-35
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Section 5 - Nalive Language

Recall Test Measurements

DUMP?

This command fetches the result of a est from the test buffer and
reporis it only in a normalized format: 0 - 1.9999,

The buffer is organized to increment on each read until it hits the
'empty marker when itwill reset to the start. The 'empty’ indicator
is a large negalive number -19. GGIGOE+33. A new test will
overwrile the previous values.

Response Code:

1 2 3 45 6 7 8 9 10111213 14
s N XX xnnnnoEsnnt

Where:

= the sign; +or-

ASCIl digit @10 9.

either n or an ASCII decimal point.

= ASCII character identifying the exponent.
: or <> (= line feed).

-~ T x 3 0
1l

Clear the Calibration Store (EEPROM)

—m_r——»

CAUTION! This operation clears all calibration memories
(except serial number, default frequency and
thos¢ items slored using the *PUD code).

Response;
ot Operation successful, na errars present.
1t Errars present,

Where: t = ;or<lfs

If any crrors are present, the relevant crror codes are placed in a
queuc which is acccssible using the request DDQ?,

Execution Errers:

The calibration store can be cleared only if the {ollowing

condilions arc met:

= The external cal switch must be in the enable position (Up),
and the calibration mode musthave beentumed on by sending
the CAL ON command; before this command is rcceived,

If cither of these conditons is not fulfilled, then an execution error
will be generated.
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Mandato;y IEEE 488.2 Commands

Section 5 Native Language

All of the commands under this heading arc common commands or queries defined in the IEEE-488,2 standard,

I/D (Identification)

This command conforms 1o the IEEE 488.2 standard requirements,

— %* |IDN? I—b

*IDN?

will recall the instrument’s manufacturcr, model number, serial number and firmware level,

Example of Response Format:
Character Positions;
7

1 8 9
D WAY
2

vwlE o
o Aw
~R o
®H ow
o Zo

4

Where:
The data contained in the response consists of four comma-
scparated ficlds, the last two of which are instrument-dependent.

«if> = Linefeed

The data element type is defined in the IEEE 488.2 standard
specification.

10 11 12 13 14 15 16 17 18 19 20
ETEK , 136 2,

27 28 29 30 31 32 33 34 35 36 37 38 39

s @1 . 8 2<if>

Response Decode:
The data contained in the four fields is organized as [ollows:

First ficld - manufacturer
Sccond field - model
Third field - serial number

Fourth ficld - firmware tevel (will possibly vary from one
instrument to another),

Execution Errors:
None.

Power On and Reset Conditions
Not applicablc.
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Section 5 - Native Langua
Mandatory IEEE 488.2 Com 1ands (Conud.)

Operation Complete
This command conforms to the IEEE 488.2 standard requirements.

] * OPC I—~.

+QPC Execution Errors:

is a synchronization command which will gencrate an operation  None.

complete messape in the standard Event Status Register when all

pending operations arc complete. Power On and Reset Conditions
Not applicable.

Operation Complete?
This command conforms to the IEEE 488.2 standard requirements.

e * OPC? "-*'

Response Format: Response Decode:
Character position The value returned is always 1, which is placed in the output queue

; n?I when all pending operations are complete.

Where:
n = 1
nl = newline

5-38
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- Section.5 - NativelL anguage

Reset
This command conforms to the YEEE 488.2 standard requirements.

——»[ *RST  —

*RST Execution Errors:
will reset the instrument to a defined condition, detailed in None.
Appendix B to this section.
Power On and Reset Conditions
The resct condition is independent of past-use history of the Not applicable.
instrument cxcept as noted below:

*RST does not affect the following:

s+ the selected address of the instrument;

» calibration data that affect specifications;
«  SRQ mask conditions;

= the state of the IEEE 488 interface;

« stored math constants,

Wait
This command conforms to the IEEE 488.2 standard requircments,

—,

=WAI Execution Errors:

prevents the instrument from executing any further commands or - None.

querics until the No Pending Operations Flag s sct true. This is

a mandatory command for [EEE-488,2 but has no relevance to this - Power On and Reset Conditions
instrument as there are no parallcl processes requiring Pending  Not applicable.

Operation Flags.

5-39
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Section 5 - Native Language

iic 1al IEEE 488.2 Commands

From a choice of many commands, the following are included because of their relevance to the 1362,

| Current Instrument Settings
Tnis command conforms to the [EEE 488.2 standard requirements.

*LAN?

*LAN?

retumns data about the current seitings of the instrument. The
response given below must be regarded as only Lypical, asthercare
many combinations of possible responses, The maximum number
of characlers that can be expected is 90.

Response Format:

Character Positions;

1 2 3 45 86 7 8 910111213 14 15168 17 18 19 20
OHMS 1E+ 7 ,WIREZS4 , FI LT
21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40
@ ,, RESLS ; |l NPUT CH-A ; G
41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60
UARD LCL ; TSHTCE S$YS ;D
61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80
ELAYDFLT ; CAL O F F 1
Where:

r test result: @ or 1.

s = the sign: + or -,

n = ASCII digit@ w0 9.

X = either n or an ASCII decimal point.

E = ASCII character identifying the exponent.

t = ; or <If> (= line feed).
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Seaction 5- Native Langlage

Return the option numbers of the instrument options which are fitted.

*OPT? I——>

Response Code

—= Nri Nrt <[f=

The first Nr1 indicates the presence or absence of the Current Option: Option 30,
The value of this Nrl can be:

@ - Nooption
3@ - Cument option
The second Nr1 indicates the presence or absence of theRatio Option: Option 40
The valuc of this Nrl can be:

@ - Nooption
40 - Ratio option

54
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Section 5 - Native Language
~ted User [

Entry of User Data
This commmand conforms to the [EEE 488.2 standard requirements.

1 user message = —=

—— >| *PUD ‘—F F
=| digit

# —-—(0 | T’ user message .

Program Header Separator
cne of the ASCIl-coded numerals
any message tp to 63 bytes maximum

Where;
phs
digit
user message

<PUD Execution Errors:

allows a user o enter up W 63 bytes of datainto a protecled area to - Execution errors are gencrated if the instrument is not in the
identify or characterize the DMM, The Llwo representations above  external calibration mode,

arc allowed depending on the message length and the number of

‘digits' required to identify this. The instrament must be in the Power On and Reset Conditions

cxlernal calibration mode for this command to execute. Dala arca remains unchanged.

5-42
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Section 5~ Nativell anguage

Recail ot User Data
This command conforms to the IEEE 488.2 standard requircments.

~  *PUD?

*PUD?
recalls previously entered user data:

Response Syntax:

# 2 digit | digit H user message '——

Where:

one ot the ASCli-coded numerals
the saved user massage

digit
user message

onse Decode: Execution Errors:
1 12 previously-saved message is recalled. If no message is None.
available, the value of the two digits is 00. The dala area contains

63 bytes of daa. Power On and Reset Conditions

Dala arca remains unchanged.

Note: Some controflers may need programming to accept strings of this length. Refer lo appropriate manuals
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APPENDIX A to SECTION 5
1362 Device Settings at Power On

5-Al

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


https://www.manualsplus.com/

Appendix At 1 n 5 - Native Language

1362 Device Settings at Power On

Active Function:

Funct. Range Filter Resol.

DCV 300V FILTS RESL6

Inactive Functions:

Funct. Range Filter Resol. Other
DCI 1A FILT@ RESLS

ACY 300V FILTO RESL5 ACCP
ACI 1A FILT@ RESLS ACCP
Ohms 10MQ FILTG RESL6 WIRE4

Analog Connections

Input INPUT OFF

Guard GUARD LCL

Analog Processes and Conditloning

Trlgger Source TSRCE §YS§

Delay DELAY DFLT

Input Zero Setting retained in non-volatile memory

Callbratlon Processas

Calibration Disabled
External Calibration Corrections Applied
Line Frequency 50/60 Hz Sctting retained in non-

volatile memory (or if

corrupted, 60Hz)

Device Moniloring

Last Reading Value Recall Invalid until after first rigger

Devlce I'D (Serfal Numkber) Sutting retained in non-
volatile memory

Optlons Fitted Data As fitted

Protected User Data Setting retained in non-

valatile memeory

Status Reporting Conditions

Status Byte Register Clear
Event Status Replster Clear
Output Queue Empty until after first query

S5-A2
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SECTION 6
GUIDE to ClIL COMMAND LANGUAGE
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Seclion 6 - MA TE CliL Language

« -»..JN6 Guide to CIIL Command L. juage

‘Power On’ Default Settings

Afler the power has been applied, the DMM will perform its  If it is not possible to set the DMM into its mitial state (ductoa
power-on configuration routine. This routine will set the DMM  hardware fault, for cxample) then the DMM will generale a Fatal

analogue circuits into their initial states: Error and attempt to report the failure at the first opporiunity. The
DC DMM will not respond to any further commands once the fatal
300V Range crror has been reported.
Input DIsconnected When the DMM has finished its initialization, it is then ready to
No Fllter accept commands.
Local Guard
No Autorange
6.5 Digit

Control | 1terface Intc diate Language (CIIL)

The instrument will communicate in accordance with the MATE Specification Document Standard 2806763 Revisien C, 21 Jun 1988,
All references to CIIL in this Section arc with respect to 2806763 Rev C, 21 Jun 1988,

Command Code Summary
The minimum op-code requirements for a sensor unit (the DMM) are :

FNC SET SRX INX FTH CLS OPN RST CNF IST STA
and the optional GAL

The only acceptled <noun>$ for this instment are;
DCS ACS IMP

The only valid <mode-des> for this instument arc:
ACCP VOLT VRMS RESi CURR

The only used <noun-mod>s arc

ACCF ACCP ACPL CURR DCPL FORW FREQ GARD
GAWD MAXT RES!I TWOW TSRC VOLT VRMS

6-2
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Section 6 - MATE Ciil Language

FNC <noun> <mchar> <port>

This op-code is used to set the measurement configuration of the DMM. The FNC op-mode must always be at the start of a command
string and may or may not be followed by the SET, SRN or SRX op-code(s).

The <noun> is used to sclect a specific measurement quantity, ic DCS for DC signals, IMP for resistance (impedance) and ACS for AC
signals.

The <mcharss that may be applied to the <noun>$ are shown in the syntax diagram below.,

Syntax Diagram
N.B. All fields within a terminated string must be scparated by an ASCII space.

Note 1: The CURR <mchar> is only valid if the DMM has current fitted,
Note 2 The channel :CH1 is only valid if the DMM has ratio fited.

Note 3: In the casc of DCS, ACCP causcs the AC measurement mode to be selected, enabling the DMM to measure the AC
component of a DC signal,
Note 4: All DCS mcasurcments will be in 6.5 diglt resolution,
All ACS mcasurcments will be in 5.5 digit resolution,
All IMP measurements will be in 6.5 diglt resolution,
All DCS CURR measurements will be in 6.5 dight resolution.
All ACS CURR measurements will be in 5.5 diglt resolution,

6-3
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Section 6 - MATE CIIL L nguage
Control Interface Intermediate Language (CIIL) cond.)

SET, SRN and SRX Associated with DCS

Symtax Diagram
N.B. Al fields within a terminated siring must be separated by aun ASCII space.

AUTO

r

- <yales

GAWD «walue ]

L-—| MAXT 1——-{ P ]
TSRC INT
EXT

GARD ~

Note L: The <mchars must match the «<mchars in the FNC command, i.¢c, either VOLT, ACCP or CURR.

Note 2: If the DMM can measure current, then the ACCP <mchar> is modified to include an optional <unit> ficld, ¢.g. in the
synlax diagram below:

The <unit> :A allows the measurement of the AC compenent of a current signal.

Syntax Diagram
N.B. Al fields within a terminated string must be separated by an ASCII space.

6-4
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Note 3:

Naote 4:

Note §:

Note 6:

Note 7:

Section 6 ~MATE Cli-L ahguage

If SET GARD is present, then the DMM sclects REMOTE GUARD.
Il SET GARD is not present the default of LOCAL GUARD is selected.

SET TSRC EXT allows mcasurement trigggers 1o come from the BNC connector on the front panel.

The <value> following the <mchar= selecis the range of the DMM according to the table :

Absgolute <value> DMM Range
«value> < 9.2 100mV
.2 < evalue> < 2.0 1V
209 < <value> < 209 10V
200 < «wvalue> < 2030 160V
200.0 < <value> L 300V

If AUTO follows the <mchars instead of a <value>, then the DMM gocs into the autorange mode and will select the
most appropriale measurement range within its capabiliues.

The <noun-mod=>s ACCF, FREQ and GAWD are all uscd w sclect the analopue filter in the DMM,

In the casc of ACCF and FREQ:

If <value> > 40 (Hz) then the filter is de-selected.

If evalue> < 40 (Hz) or less then the filter is selected.

In the casc of GAWD:

Note 8;

Note 9:

If «value> > 0.025 the filicr is selected
If <value> < 0.025 then the filier is de-selected.

Note that only positive <values>s are allowed. Negative <valuesss will give an error.

MAXT is uscd 10 select an external trigger window.
The <value> that follows the MAXT <noun-mod> must be greater than zero and less than 10 Seconds.

This <value> will then be used in checking the time between the wrigger command and the external trigger actually
arriving, If the external trigger does not arrive within the specificd time, a timeout condition will occur and will be
reported at the first opportunily.

SET, SRN and SRX commands may only follow on from a FNC command. They may not be used as an independent
command string.

0-3
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Section 6 - MATE CIIL Language

Control Interfe. 2. erm. . iate Languagta_(ClIL) (Co;;.)

SET, SRN and SRX Associated with IMP

Syntax Diagram
N.B.  All fields within a terminated string musl be separated by an ASCH space.

Note I:  The <values following RESI scleels the range of the DMM according to the table

Absolute «valuex» } DMM Range
<value» <« 200 0.1k02
200 < <value> < 2E3 1k
2E3 < <value» < 2E4 10k
2E4 < evalue> « 2ES 100kQ2
2E5 = <value> < 2EB 1MG
2E8 < <value> 10MQ

Note 2:  If AUTO follows the <mchars instead of a <value», then the DMM goes into the autorange mode and will select the
most appropriatc measurcment range within its capabilitics.,

Note 3: If SET GARD is present, then the DMM selects REMOTE GUARD.
If SET GARD is not present then the default of LOCAL GUARD is selected.

Note 4: SET TSRC EXT allows measurcment triggers to come from the BNC connector on the front panel.
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Note 5:;

Note 6:

Note 7

Note 8:

Section 6 - MATFE CliL Lar uare

SET TWOW selects the two wire method for measuring Ohms.
SET FORW sclects the four wire method for measuring Ohms,
The default is SET TWOW if neither is specified.

The <noun-mod> GAWD is uscd to sclect the analogue filter in the DMM,
If the <value> » 0.025 the filier s selected
I{ the <value> < 0.025 then the filter is de-selected.

Note that only positive <valua>s are allowed. Negative <values>s will give an error.

MAXT is used to sclect an external trigger window.
The <value> that follows the MAXT <noun-mod> must be greater than zero and less than 10 Seconds,

This <values> will then be used in checking the time between the trigger command and the external trigger actually
arriving. If the external trigger docs not arrive within the specified time, a imeout condition will occur and will be
reporied at the first opportunity.

SET, SRN and SRX commands may only follow on from an FNC command. They may not be used as an independent
command string,
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Sect'

ne - CATTCIN wage

Control Interface 'ntermediate Language (CIIL) ond)

SET,

SRN and SRX Associated with ACS.

Syntax Diagram

N.B.

Note 1:

Note 2

Note 3;

Note 4:

6-8

Al fields within a terminated string must be separated by an ASCIT space.

———E:value:v'—/
n— | FREQ | —‘-{:valuez —

P AXT ——»@  <values

N 1 ACCF

1
A r
N+ SET  f——x— TSAC —
. 1 - .
M ' GARD ]

The <mchars above must match the <mehars in the FNC command, i.c. VOLT, VARMS or CURR

If SET GARD is present, then the DMM sclects REMOTE GUARD.
If SET GARD is not present then the default of LOCAL GUARD 1s selected.

SET TSRC EXT allows mcasurerent triggers to come from the BNC connector on the front pancl.

The evalue> following the <mchars sclects the range of the DMM according to the table
I
Absoiute «values DMM Range
<value> < ©.2 i 100mV
0.2 < «alue> < 2.0 1V
20 < «value> < 200 | 10V
203 < <valuer < 2000 100V
200.0 < <value» 3oov
L
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Note 5: [f AUTO follows the <mchars> instead of a <valuex, then the DMM gocs into the autorange mode and will select the
most appropriate measurement range within its capabilities.

Note 6: SET ACPL selects measurement of the AC component of the signal
SET DCPL selects measurement of the sum of the AC and DC components of the signal.

Note 7, The <noun-mod>s ACCF, FREQ and GAWD arc all used to sclect the analopue filter in the DMM.

In the casc of ACCF and FREQ;
If «value> » 40 (Hz) then the filter is de-selected.

If «value> < 40 (Hz) or less then the filter is selected.

In the case of GAWD:
[f «<values » 0.025 the filter is selected
Il <value> < 0,025 then the filter is de-selected.

Note that only positive <value>s arc allowed. Negative <value>s will give an error.

Note 8: MAXT is used o selcet an cxternal trigger window,
The <values that follows the MAXT <noun-mad> must be greater than zero and less than 10 Seconds.

This <value> will then be used in checking the time between the rigger command and the external trigger actually
arriving. If the external tripger does not arrive within the specificd time, a timeout condition will occur and will be
reported at the first opportunity.

Note 9; SET, SAN and SRX commands may only follow on from an FNC command. They may not be used as an independent
command string.

6-9
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: trol | d( o rmiy éfe . 1age (ClIL) cond)

INX <mchar><crif>

This op-code is used to trigger the DMM in TSRC INT mode, or arm the DMM for an externa trigger if in TSRC EXT mode. Note that
the «<mchar> must maich the one sent in the FNC command.

This command rcplies in accordance with Secrion 5.3.2.1.1, e.g: <sp»<ascii-int><crif>

Where the ascii-int is a value representing the timeout required before the next FTH is scnt Lo the DMM,

FTH <mchar><crif>

This op-code is used to retricve data from the DMM, Iis main use is in connection with a previous trigger command INX.

The <mehars in the FTH op-code must match the <mehars received in the last FNC op-code. Under normal conditions, where the
mcasurcment has successfully been laken, this command will cause the DMM to return:

<space><value»<crifs

In the event of a previous (unrcported) error the DMM will retum a suitable error string of the form described in Rev C; Section 5.3.4
onwards.

CL  :CHO <crif>; OPN :CHO <crif>

— 1 :CH1 <crif>; OPN :CH1 <crlf>
(These two only valid if Ratio fitted)

These op-codes are used to connect and disconnect the DMM 1o the measurement bus.

In the disconnected made (OPN), there is total isolation between all measurement terminals (Hi, Lo, I+, I- and Guard) of the DMM
and the measurcment bus.

Note that it is invalid to attempt to trigger a measurement (using INX) when the DMM is disconnected (OPN), If this is attempted then
an crror will be reported at the first opportunivy,

6-10
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RST <noun> <mchar> <port> <crif>

This op-code is nsed to reset the DMM module back into its Power On state. Note that the <nounz, <mchar> and <per> must match
the <nouns, «mchar> and <port> that were sent in the last FNC command. If these do not match, then there will be no reset and an error
will be reported at the first opportunity.

Syntax Diagram
N.B.  All ficlds within a terminated string must be separated by an ASCII space.

Notc that CURR is only valid if Current is fitted,
Note that :CH1 is only valid if Ratio is fitted.

4-11
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Control Interface Intermediate Language (CIIL) (comd.)

CNF <crif>; IST<crif>
These Lwo op-codes beth cause the DMM 1o perform the Internal Selftest routine. Note that neither command has any modificrs.

In the case of a selftest PASS, the message that is relurncd on receipt of the next STA command is:

<space><cri>

In the case of a selftest FAIL the message is:
FO7DMMOt {DEV): <ascii string><crlf>

Where the <ascii string> is cxplained in the seclion under selftest (in the rative mode section).

STA<crif>

This op-code 18 used to find out the DMM's current operating status,

The data returned is in the format covered in Rev C, Section 5.5 4.

GAL<crif>

This op-code causes the DMM to cease interpreting CIIL command codes and accept native mode commands instead. The op-code
has no modifiers.

6-12
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Section 7 - 1362 Speciﬁcafr'ogs

ry T

FUNCTI_ | -ENM FREQUENCY | ACCURACY &1 TEMP.
{Hz) t{ppm reading + ppmFS) & COEFF.
{ppm/°C)
| 24hour ! 90day . 1 year | joec-40°C
23°Ct1°C 1 Tcaks°C ® Teatt5°C
DC Voltage | 100.000 OmV 846 30+6 50+6 3
1.000 000V 543 20+3 30+3 2
10.000 00OV 5+2 2042 3042 2
100.000 OV 843 3043 5043 3
250.000V 43 30+3 50+3 3
AC Voitage 1040 03%+0.1%  0.4%+0,1%  04%+0.1% | 100
[4] | All Ranges 40-20k 0.02%+0.01%  0.035%+0.01% 0.05%+0.01% 50
| (as DCV) 20k-50K 0.07%+0.02%  0.1%+0.02% 0.12%+0.02% 80
50Kk-100k 0.1%+0.03% 0.16%+0.03%  0.2%+0.03% 150
100mV, 1V | 100k-300k | 1.0%+0.1%(typical)
& 10V 300k-1M 2.0%+1.0%(typical)
Resistance  1006.000 0Q 1mA 15+6 3546 50+6 4
1.000 000kQ2 | TMA 10+3 30+3 40+3 3
10.000 00kL2 | 100pA 10+3 3043 4043 3
100.000 OkS: | 10uA 15+3 4043 60+3 4
1.000 000OMQ | 4pA 30+4 80+4 150+4 | 4
10.000 0OMCY | 400nA 100+4 200+4 300+4 7
DC Current  1000.000mA wde 5 200410 300410 | a0
'AC Current 1.00m, | 10-40 0.3%+0.1% 0.4%+0.1% 0.4%+0.1% 100
40-3k 0.05%+0.03%  0.08%+0.03%  0.1%+0.03% 100
L L 1
NOTES: [1] 100% overrange on all ranges excepl 250V,
[2] Specifications for maximum resolution in each function,
[3] FS = 2 x full range.
{4] Valid for signals »1%FS, < 3 x 107 V.Hz product.
[5] Retative to calibration standards.
[6] Tcal. is calibration temparature in range 15°C 10 35°C.
FUNCTICN DIGITS READ RATE ADDITIONAL ERRCRARS
(readings/s) {ppmR+ppmFS)
DCV, DCI & ( 6%z 5 040
RESISTANCE 5 50 I 0+5
| 4w } 1000 0+159
ACV & ACI toHz | 4oMz 360Hz | -
Sz I 143 1 12 0+0
o | 4% 3 i 12 0+150
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OTHER SPECIFICATIONS

T

DCV
Input Impedance:

CMRR {1k} unbalance);

NMRR: filter out
fiter in

RESISTANCE
Protaction all ranges:

10G2(0.1V to 10V ranges),
10MQ(100V & 250V ranges)| Settling Time:
»>140dB at DC

>80dB + NMRR at 1-60Hz
»54dB at 50/60Hz+0.1%
add 20dB to above

Max. Lead Resistance:
Open circuit voltage:

Protection all ranges: 300V AMS DC CURRENT
Max. Input Gurrent: 50pA Protaction all ranges:
Settling Time; Sms filter out Settling Time:
(to 10ppm of step) 350ms filter in
AC CURRENT

ACY
Input Impadance:
CMRR (1kQ) unbalance):

1MQ/100pF Crest Factor:

>80dB at DC to 60Hz

Protection all ranges:

250V AMS

as DCV up to 10k}
100Q2 in any or all leads
15V

2A internal fuse
as DGV

5:1 at full range
2A internal fuse

Crest Factor: 5:1 at full range Settling Time: as ACV
Protection all ranges: 300V RMS -
Settling Time: RATIO
{to 0.1% of step) Availability: All functions
10Hz(DC ocouplad) 2.5s Protection: As main functions
40Hz 500ms Accuracy: t+(net channel A accuracy
380Hz 200ms + net channel B accuracy)
|
GENERAL

PEAK MODULE CURRENT.:

DYNAMIC MODULE CURRENT:
MINIMUM AIRFLOW (10°C rise):

PRESSURE DROP:
OPERATING TEMPERATURE:
STCRAGE TEMPERATURE:
DIMENSIONS: (C size)
WEIGHT:

SAFETY:

WARRANTY:

WARM-UP:

1.4A (5V), 0.5A (£12V)

0.06A (5V), 0.15A {x12V)

1 Liter/sec.

0.05mm H O

0°C to 50°C

-40°C ta +70°C
234mm(9.27x340mm{13.4")x30mm(1.2%}
1.6kg (3.51bs)

Designed to UL1244, IEC 348, BS4743
| year

15 minutes to full accuracy

| VXlbus SPECIFICATIONS

MODULE: "
DEVICE TYPE:

.2, single slot width
Message based instrument; Word serial protocol;

A16 slave only

LOGICAL ADDRESS.

INTERRUPT LEVEL:

Manual selection 1 1o 255
(Address 255 supports dynamic configuration)
User programmable 110 7
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Section ?7 -‘?pgci{ic_ @gg and Verification
‘ . L ]

| ition

The factory calibration of the 1362/S/MT cnsures traccable
accuracy o national standards. Its performance is quoted in the
speeificationsat the beginning of this section, refated to Lime since
calibration.

On receipt, it is recommended that the instrument is throughly
checked. This section deals with user verilication of the 1362
performarice to its H)-day specification, this being the most likely
period o apply on receipt. Tables and calculations are provided
cnabling the user o verify cach of the parameters listed below.

Pob
The accuracy and traceability of a user’s standards affects the

manner in which the performance of any new equipment can he
verified. Users will need to cevaluate the effects of the

1 f

It 15 impossible to verity the specilication of an instrument with
absolute certainty, even using the original calibration equipment
1o make the measurements. All measorements carry a degree of
uncertainty, this being quantified by the “Traccability’ of the
measuring cqoipment to National Standards,

The measurements which follow are intended to establish that the
instrument performs within its specifications, meaning it operates
within the tolerance of its accumulated uncertaintics. As the
measurements to be taken  have their own accumulated
uncertaintics, these must be added to these of the instrument in
order 10 set a 'Validity Tolerance'.

The Validiey Talerance is obtaincd by adding together all the
intervening uncertaintics at the tme the measurement is made.
The specification scts out the worst-case allowances (relative
tolerances) for the instument’s performance. For the standards
cquipment used, worst-case tolerances must also be assumed.
Complete the Verification Report Sheet and calculate the validity
tolerance limits using the formulac provided. If any range fails to
verify and the instrument is to be relumed, please be certain to
include copies of the verification report sheets and give as much
detail as possible.

7.4

Equip

Baslc Conflguration (including Option 40):
DC and AC Voltage and Resistance Calibrator of suitable
accuracy.
c.g  Datron Model 4800 or 4808
{Options 10, 20, 30 & 50)

Fulli Analog Configuration (including Option 30):
DC and AC Voltage, DC and AC Current, and Resistance
Calibrator of suitable accuracy.
c.g Datron Model 4800 or 4808
(Opuoens 10, 20, 30, 40 & 50)

uncertainties associated with their own equipment, in conjunction
with those of the instrument, therefore caleulations for total
tolerance liniits (Validity Tolerance) are required.

i
IIr 1362 upper relative accuracy tolerance limit

Lr 1362 Tower relative accuracy tolerance limit

Ur  Datron’s faclory calibration standard uncertainty relative
to National Standards

Sum of uncertaintes from 1362 ierminals through the
user's measurcment system 10 Natonal Standards

Um
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Verification Report Sheet
Model 1362/S/MT

Serial Number

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

Checked by.................

Calibration Interval.......ccccevvevnnnen.

Company/Dept.......cc.ccceeevinnnnnnn.

Note: Itisadvisable to make duplicate copics of the report sheets for future use, Check al the values shown in the tables. Contact your Datron Service
Centre if (he instrument fails to verify and please include copies of the completed verification report sheets if the instrument is returned.

implementation

On Recelpt of Instrument

The tables in this report document provide columns to enter both
the user’s calculations of tolerance limits and the results of
measurcments made.,

The relative accuracy tolerance limits (90 day Specification) are
already entered in the columns, These figures include Datron’s
factory calibration standards' unceriaintics.

A rclevant formula, for calculating the validity tolerances on
receipt, is given on cach page of wables.

Preparation

The purpose of this Verification is to check the instrument against
its 9(-day specification.

N.B. For 1362MT version

This Preparation must be programmed in the Native Language of
the instrument ((EEE 488.2 syntax described in Section 5) as the
Input Zero operation, required to ensure measurcment accuracy,
1s not programmable in CIIL.

The venfication procedures (overleaf) may be performed in the
CIIL language of the instrument, noting that the DCV, DCI and
Ohms functions default to 6.5-digit resolution in CIIL.

1. Ensure that the instrument is correctly mounted and operative
in its subrack.

2. Tumonthe instrument to be checked and allow 1o warm up for
at least 15 minutes in the specified environment,

3. Ensurc that the calibration switch is in the disable position
(Down).

4. Consult the appropriate manufacturcrs' handbooks before
connecting and operating any of their equipment.

5. Program and cxecute a 'Sclftest’ (Code «+TST? for 1362 and
TEST:ALL? or *T5T? for 1362S). Should the instrument
fail, contact your local Datron Service Center. If the
instrument is to be returmed, complete a Failure Report form,
which can be found at the back of this handbook. Detach and
returm it with the instrument to your local service centre.

After User-calibration

Once the instrument has been re-calibrated against the user's
standards, Datron's factory calibration uncertainties arc no longer
valid.

Validity tolerance limits should then be recalculated o include the
user's uncertainties in place of Datron’s, which for convenience
are entered in a separate column,

A relevant formula, for calculating the validity tolerances after
user-calibration, is given on cach page of tables.

6. UscChannel A. See page 7-6 for input conncctions, Connect
a short-circuit between Input Hi and Input Lo. Exccutc an
‘Input Zero' (Code ZERO? for 1362 and INPUT; ZERO? for
13628) on cach of the DC Voltage ranges.

7. Use Channel A, Short together the four Inputs Hi, Lo, [+ and
[-. Setto4-wire Ohms, Execute an Input Zero' on cach of the
Ohms ranges.

8. Usc Channcl A. With ali Channel A inputs open circuit,
executc an 'Input Zero' on the 1A DC Current Range.
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|

Warning

-ures

outpul is switched or programmed off.

Input Connec

With its output turned off, connect the calibrator output to the
relevant input pins of Channcl 'A’ on the Front Panel INPUT
connector.

Channel 'A’ Input Pins
{Front Pancl Input Connector)

Input Pin
Hi 1
I+ 2
Lo 5
I- 6
Gu 7

DC Voltage

1. Program the 1362 and Calibrator to DC Voltage, 6'/2 digits.

2. Set the 1362 w its 100mV DC range and the calibrator w
+100mV output. Note the 1362 measured value.

3. Enter the measured value in the top line of Table I on page 7-
8, under '1362 READING'.

4. Repeat (2) and (3) for the remainder of the 1362 ranges and
calibrator outputs of Table 1,

5. Calculate the 'Validity Tolerance Limits' using thecappropriate
formula beneath Table 1 on page 7-8.

6. Check that the values in the 1362 READING column arc at or
within the corresponding lower and higher validily tolcrance
limits,

7-13

In the following sequences, when changing conncctions or switching ranges, ensure that Lthe calibrator

AC It

[ ]

Program the 1362 and Calibrator to AC Volage, 5'/2 digits.

Sct the 1362 10 its 100mV AC range and the calibrator to
100mV AC output at 1kHz. Note the 1362 measured value,

Enter the measurcd value in the top line of Table 2 an page 7-
9, under '1362 READING'.

Sct the 1362 to its 100mV AC range and the calibrator 10
I10mVY AC output at 30kHz, Note the 1362 measured valuc,

Enter the measured value in the sccond line of Table 2 under
‘1362 READING'.

Repeat (2) to (5) for the remainder of the 1362 ranges and
calibrator outputs of Table 2.

Calculate the 'Validity Tolerance Limits' using the appropriate
formula beneath Table 3 on page 7-9.

. Check that the valucs in the 1362 READING column are at or

within the carresponding lower and higher validity tolerance
limits.

oo

lecks

r w

1. Program the 1362 and Calibrator to AC Voltage, 5'/ digits.

Setthe 1362 to its 10V AC range and the calibratorto 1V AC
output at 1kHz. Notc the 1362 mcasured value.

Enter the measured value in the top line of Table 3 on page 7-
9, under '1362 READING',

Increase the calibrator output to 10V AC output at 1kHz, Noic
the 1362 measured value,

Enter the measured value in the second line of Table 3 under
‘1362 READING'.

Increasc the calibratoroutput to 19V AC outputat 1kHz, Notc
the 1362 measurcd value,

Enter the measured value in the third line of Table 3 under
‘1362 READING'.

Calculate the 'Validity Tolerance Limits' using the appropriatc
formula beneath Table 3 on page 7-9.

Check that the values in the 1362 READING column are at or
within the corresponding lower and higher validity tolerance
limits,

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


https://www.manualsplus.com/

Section 7 - Specifications and Verification

Resistance

1.

Program the 1362 and Calibrator to Ohms, 6'/2 digits, 4-wire
conneclion,

Set the 1362 to its 1000 range and the calibrator 1o 100Q2
nominal output,

Enter the calibrator resistance value in the top line of Table 4
on page 7-10, under 'Calibrator Resistance Value'. Calculate
and enter 8R in its column.

Note the 1362 measured value. Enter the value in the top line
of Table 4 under '1362 READING'.

Repeat (2) to (4) for the remainder of the 1362 ranges and
calibrator resistances of Table 4.

Calculate the 'Validity Tolerance Limits' using the appropriate
formula beneath Table 4 on page 7-10.

Check that the values in the 1362 READINGS column are at
or within the corresponding lower and higher validity
tolerance limits.

DC Current

1. Program the 1362 and Calibrator to DC Current, 6'/2digits.

2. Set the 1362 to its 1000mA DC range and the calibrator to
+1000mA output. Note the 1362 measured value.

3. Enter the measured value in the top line of Table 5 on page 7-
11, under '1362 READING',

4, Setthe 1362 to its 1000mA DC range and the calibrator 1o -
1000mA output. Note the 1362 measured value,

5, Enter the measured value in the second line of Table 5 under
'1362 READING',

6. Calculate the'Validity Tolerance Limits' using the appropriate
formula beneath Table 6 on page 7-11,

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 Current, 5/ digits
2, Set the 1362 10 its 1000mA AC range and the calibrator Lo
1000mA AC output at 10kHz. Note the 1362 measured value,

3. Enter the measured value in the top line of Table 6 on page 7-
11, under '1362 READING’,

4. Calculate the 'Validity Tolerance Limits’ using theappropriate
formula beneath Table 6.

5. Check that the value in the 1362 READING column is at or
within the corresponding lower and higher validity tolerance
limits,
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Table 1. DC VOLTAGE Full Range Checks

1362 Relative Accuracy | Factory User's Validity \ 1362
Range & Tolerance Limits Cal. Std.  Measurement Tolerance Limits Reading
Calibrater Lower Higher Tolerance

Culput {Lr) ‘ (Hr) +Uf +Um Lower i Higher

N L

+ 10CmV | 35.9958 J
-1.0my -100.0042 -99.9958 0.00045mV I ‘

+ 1V +0.999974 1.0C00026 0000035V l

I _—

+100.0042 | 0.00045mV |

1V -1.000026  -0.999974 0000035V I
+ 10V +0.99976 | +10.00024  0.000025V \

- 10V 1000 4 197t L '

- 100V +99.9964 +100.0038 0.00045V

100V -100,0036  -99.9964 | 0.00045V
+199V  +108.9932  +199.0068 | 00009V |
199V | -199.0068 | -198.9932 | 0.0008V o N |

On Receipt from Datren, Validity Tolerance Calculations:

_he Limit=Hr+Um
LowerLim - Lr-Um

Following User Calibration, Validity Tolerance Calculations:

Higher Limit = Hr - Uf + Um
Lower Limit  Lr+ Uf-Um

7-8
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Table 2. AC VOLTAGE Full Range Checks

1382 | Calib. Wideband Factory User's Validity Tolerance 1362
RANGE ! FREQ Relative Accuracy Cal. Std. | Measurement Limits READING
Tolerance Limits Uncerty Uncert'y
) Lawer(Lr) ‘ Higher (Hr) +Uf +Um ! Lower Higher |
1 v i 1kH i l 1 i ( f . I _
100mV  30kHz 99.860 100.140 0.017mV | _l . i
1V | 1kHz 999 i 1.00055 0.00003V L By
1V | 30kHz 099860 | 1.00140 000007V _ N
10V 1ﬂz 9.92_)_45 10.0055 ! 0.0003V |
10V [30kHz | 9 860 100140 0.0007V B |
100V 1k |aa i 0 1013 55 i Y I
100V [30kHz 95.860 1 2,140 0.007v | | |
199V | 1KHz 198.501 159.099 0.006V
199V | 30kHz 198.741 199.259 0.014V l

Table 3. AC VOLTAGE Linearity Checks (Performed on 10V Range)

W' tkHz | 09977 | 1.0023 [ 0.0001V i i '
1V 1kHz = 9.9945 ) u: J0aV K
19\/‘ 1kHz ‘ 18.9934 [_Eﬁoea ‘70.0006V ‘ 1 |

Cn Recoipt from Datron, Validity Tolerance Calculations:

Higher Limit = Hr + Um
Lower Limit = Lr - Um

Foltowing User Calibration, Validity Tolerance Calculations:

Higher Limit = Hr - Uf + Um
Lower Limit  Lr+ Uf-Um

7-9
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Table 3. RESISTANCE Full Range Checks

1382 Calibrator , &R Relative Accuracy Factory Users Validity 1362
RANGE  Resistance | (Vr- Nom.) Tolerance Limits Cal. Sid Measurement Tolerance Limits READING
(Calibrale Value Uncerty Tolaranca
Nom. val. (V) Lowar(Lr) | Higher(Hr) 1 Ut tUm Lowar Higher
4-wire connection
10002 ' 99.9953 1000047 |  0.00045 '
1k 0.959964 1.000036 0.0000045
10kQ 999964 1000035  0.000045
100kQ2 §9.9954 100.0046 [ 0.0008
10 ( TR R na !
10MG2 9.99792 10.00208 0.00015
| L ;

On Receipt from Datron, Validity Tolerance Calculations:

Higher Limit = Hr + 88 + Um
Lewer Limit = Lr + 8R - Um

Following User recalibration, Validity Tolerance Calculations:

Higher Limit = Hr + 8R - Uf + Um
Lower Limit = Lr + 8R + Uf - Um

7-10
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Table 5. DC CURRENT Full Range Checks

. 1
1352 Relative Accuracy 1 Faclory User's Validity 1362
Range & Tolerance Limits Cal. Std Measuremant Tolerance Limits READING
Calibrator Uncert'y Tolerance
output Lower(Lr) ‘ Higher(Hr) | Ut : tUm Lowaer Higher
+HA +0.999780  +1.000220  0.000050A
-1A ‘ -1.000220 -0.999780 | 0.000050A

Table 6. AC CURRENT Full Range Checks

1362 Calibrator Relative Accuracy Factory User's Validity 1362
Range, & FREQ Tolerance Limits Cal. Std Measurement Tolerance Limits READING
Calibrator Uncert'y Tolerance

cutput Lower{Lr) | Higher{Hr} Ut +Um Lower Higher
1A 1kHz 0.99860 1.00140 0.00C13A

On Receipt from Datron, Validity Tolerance Calculations:

Higher Limit - Hr + Um
Lower Limit - Lr-Um

Fellowing User recalibration, Validity Tolerance Calculations:

Higher Limit - Hr - Uf + Um
Lower Limit -Lr + Uf - Um

7-11
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SECTION 8
1362 ROUTINE CALIBRATION
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NEB. This calibration routine was devecloped for a2 1362 using Native language. To calibrate using SCPI, follow this procedure but
ransposc the calibration commands for those detailed in Section 4; pages 4-12 & 4-13, Calibration is not programmablc in CIIL,

.
4

To verify the instrument specification without affecting the cali-
bration memory, please refer to Section 7 of this handbook,

For informatuon on other forms of calibration, such as the types of
repairs which must be followed by calibration, refer to your
Wavetek Service Center.

The mstrument should be thoroughly checked before attempting
calibration,

4

Bar' n guration {including Option 40):
DC and AC Voltiage and Resistance Calibrator of suitable
¢ curacy.
c.g  Datron Model 4800 or 4808
{Opuons 10, 20, 30 & 50)

Full Anatog Confi~ {including Option 30}
DC and AC Volage, DC and AC Current, and Resistance
Calibrator of suitable accuracy,
c.g  Datron Model 4800 or 45308
(Options 10, 20, 30, 40 & 50)

1. Ensure that the instrument is correctly mounted and operative
in ts subrack,

2. Tum on the instrument and allow to warm up for at least 15
minulcs in the spectfied environment,

3. Ensurc that the front panel calibration switch is in the disable
position (Down),

4. Program and cxecute a 'Selltest' (Query «TST?). Should the
instrument fail, contact your local Datron Service Center, If
the instrument is to be retumed, complete a Failure Report
form, which can be found at the back of this handbook. Detach
and returm it with the instrument to your local service centre,

5. Sctthe calibration switch to the cnable position (Up),

6. Usc the LINE Nrf code to sclect the appropriate Line
Frequency and Integration mode (page 5-32).

7. Usethe CAL ON codetocnable calibration mode (page 5-29).

8. If required, use the STLN? query to store the currenty-
sclected line frequency as the Por r On Default setting (the
current default can be read using the o s query). (page 3-
32).

To disable calibration modce at any time, cither send CAL OFF or
set the tront pancl calibration swilch to the disable position
(Down) (page 5-29).

The levels at which calibration is performed, given in the
following procedures, arc the ‘nominal’ points for the funclions/
ranges.  Nominal points need not be programmed; they are
assumed by the 1362 when the command = " ?and 7 7
are sent without Nrf,
For uscrs who wish to calibrale at non-nominal valucs, CALL?
and CALH? allow the non-nominal value o be entered in 'Nrff
form. This causes the 1362 to assumc that the value represented
by the ¥rf is that which will be input.
There is a hugh probability that nominal resistance values will not
be available; this is reflected in the 4-wire proccdure at operation
7 on page 84,
An Nrfin the following ranges of values is valid:
Witk o .7 -any value up to +25% of full range, except for
the DOV or ACV 300V range: 75V,
With C
scale.

! - any value between 75% of full reage and full

Refer to Section 5, page 5-29.)
&-2

4 » -

Once the instrument has been re-calibrated against the user's
standards, its performance can be verified against the calibration
standards as detailed in Scction 7.

Note: Datron's factory calibration uncertaintics are no longer
valid afler user-recalibration, so when performing the
calculations in Scction 7, the validity telerance limits
should be calculated to include the user's calibration
uncertainties in place of Datron’s.
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Section' 8- Routine Calibration

Procedures

Warning

output is switched or programmed off.

DC Voltage
Input Connections

N.B. Consult the appropriate manufacturers’ handbooks before

connecting and operating any of their equipment,

With ils output turned off, connect the calibrator output to the
relevant input ping of Channel "A' on the Front Panel INPUT
conneclor.

Channel 'A’ Input Pins
(Front Panel Input Connector)

Input Pin
Hi 1
I+ 2
Lo 5
I 6
Gu 7

DCV Zero and Full Range

L

nok W

® o ® N oA

Set the Calibrator to:
Output OFF, DC 10¥ range, Zero output, Local Guard.

Program the 1362 to:

DCV 19, FILTG,RESL6;GUARD LCL

(DC Voliage, 10V range, Filter Off, 6'/2 digit resolulion,
Local Guard) {page 5-14).

Set the Calibrator Output ON,

Send CALL? 1o the 1362 (page 5-29).
Set the Calibrator output to +10.00000V.
Send CALH? to the 1362 (page 5-29).
Set the Calibrator output to -10.00000V.
Send CALH? 10 the 1362 (page 5-29).
Set the Calibrator Output OFF.

Repeat operations I to 7, to caltbrate zero and full range on the
1362 100mV, 1V and 100V ranges, and at zero and 199V on
the 300V range, resctting the calibrator and 1362 at operations
(1),(2),(4),(5),(6),(T)and (8) as shown in the table in the next
column,

In the following sequences, when changing connections or switching ranges, ensure that the calibrator

Operatlon Calibrator 1362 ‘I
100mV Range

{\ 100mV Range, Zero

2) pocv e

(4) CALL?

(5) +100.0000mMV

(6) CALH?

) -100.0000mV

(8) CALH?
1V Range

(1) 1V Range, Zoaro

(2) ocv 1

{4 CALL?

{5) +1.000000V

(6 CALH?

{7 -1.000000V

(8) CALH?
100V Range

(N 100V Range, Zero

(2) Dcv 180

{4) CALL?

{5) +100.0000V

(6) CALH?

(N -100,0000V

(8) CALH?
300V Range

(1) 100V Range, Zera

(2) DV 300

{4) CALL?

(5) +199.0000V

(6) CALH? 199

(7 -199.0000V

(8) CALH?7199

&3
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Seclion 8 - Routine Calibr: =~ 1

Resistance
input Connections

N.B. Consult the appropriate manufacturers’ handbooks before

connccting and operating any of their cquipment.

With its output turned off, connect the calibrator output to the
relevant input pins of Channel 'A' on the Front Panc! INPUT
conncetor.

Ch

annel "A' Input Pins

(Front Panel Input Conncclor)

Input Pin
Hi 1
I+ 2
Lo 5
I- 6
Gu 7

4-Wire Zero and Full Range

1,

Sct the Calibrator to:
OQulput OFF, ZeroQ?, Remote Guard.

Program the 1362 to:

OHMS 103, FILTO,RESL6,WIREA4;

GUARD LCL

(Ohms, 100Q2 range, Filter Off, 6'/2 digit resolution, 4-wire
connection Local Guard) (page 5-18).

Set the Calibrator Output ON. (If a four-wire zcro is not
available on the calibrator, disconncct the calibrator and
connecl a short-circuit between pins 1, 2, 5, and 6 of the 1362
input connector instead, using the shortest possible wire.)

4. Send CALL? to the 1362 (page 5-29),

§-4

If a short-circuit was connected at operation (3), disconncegt it
and reconnect the calibrator leads.

Set the Calibrator output o 100€2, (If nominal value is not
available, sec operation {7) regarding the use of CALH? Nrf.

Send CALH? (o the 1362 for calibration at nominal value
{CALH? Nrf for non-nominal calibration).

{Nrfis the non-nominal value of the calibrator's outpul) {page
5-29).

Sct the Calibrator Quiput OFF,

Repeat operations I to 8, to calibrate zero and full range on the
1k€), 10k, 100k£2, 1MQ and 10M£) ranges, resctting the
calibrator and 1362 at operations (1), (2), {4), (6) and (7) as
shown in the table in the next column (Lable shows setlings for
nominal values),

Operation  Calibrator 1362
| 1k Hang_e -
{1} Zero{}
2 OHMS 1000
(4) CALL?
| {6) 1000.000£2
) CALH?
10k<2 Range
(1} ZeroQ)
(2) OHMS 18000
(4) CALL?
(8) 10,000,000}
(7) CALH?
100k$2 Hange
(1 ZeroQ)
@) OHMS 100000
{4) GALL?
{6) 100.000.052
@ CALH?
1ML} Hange
() ZeroQ
(2) CHMS 10000034, FILT1
{4) CALL?
{8) 1,000,000
@) CALH?
10MQ Range
(1) ZaroQ}
(2} OHMS 18300300 FILT1
(4) CALL?
(8 10,000.00kQ
@ CALH?
2-Wire Zero
1. Disconnect the Calibrator. Connect a short-circuit between
Channel A Hiand Lo on the front panel inpul connector (pins
1 and 3). Use the shortest length of wire possible.
2. Program the 1362 (o
OHMS 106, FILTO,RESL6,WIRE2;
GUARD LCL
(Ohms, 100€2 range, Filter Off, 6Y2 digit resolution, 2-wire
connectlion,Local Guard) (page 5-18).
3. Send CALL? to the 1362 (page 5-29).
4. Repeat operations (2) and (3) for the 1k£) range (OHMS
103G, WIRE2 only ut operation (2)).
5. Repeat operations (2) and (3} for the 10k£2 range (OHMS
10066, WIRE2 only at operation (2)).
6. Repeat operations (2) and (3) for the 100k range (OHMS
10000, WIRE?2 only at operation (2)).
7. Repeat operations (2) and (3) for the 1MQ range (OHMS
18683000,FILT1,WIRE2 only at operation {2)).
8. Repeat operations (2) and (3) for the 10MAQ range (OHMS

103333 FILT1,WIRE2 only at operation (2)).
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Section 8- Routine Calibration

AC Voltage
Input Connections

N.B. Consult the appropriatc manufacturers' handbooks before
connecting and opcrating any of their equipment.

With its outpul turned off, connect the calibrator output to the
relevant input pins of Channel 'A’ on the Front Panc! INPUT
connector.

Channel "A’ input PIns
(Front Pancl Input Connector)

Input Pin
Hi 1
I+ 2
Lo 5
I- 6 —_— _
Gu 7 Operatlon Callbrator 1362
ACV Low, and ACV Full Range 1V Range
(N 1kHz, 10.0000mV RMS
1. Seci the Calibrator to: (2) ACV 1
Output OFF, AC 100mV range, 10mV RMS output at 1kHz, {4) CALL?
Local Guard (5) 1kHz, 1.00000V AMS
0C . (6) CALH?
2. Program the 1362 to: | qov Range
ACY O, FILT@,RESL5;GUARD LCL ' (1 1kHz, 100.000mV RMS
(AC Voluage, 100mV range, Filter Off, 5Y/2 digit resolution, Eg; 32:&?
Local Guard) (page 5-16). (5) 1kHz, 10.0000V RMS
3. Sctthe Calibrator Output ON. I (6) CALH?
100V Range
4, Send CALL? 10 the 1362 (page 5-29). (1) 1kHz, 100000V AMS
5. Sct the Calibrator output to 1kHz, 100,000mV RMS, S; 32&_‘39
6. Send CALH? (o the 1362 (page 5-29). (5) 1kHz, 100.000Y RMS
, {6) CALH?
7. Sctthe Calibrator Qutput OFF.
300V Range
8. Repeatoperalions 1to 7, tocalibrate zero and full range on the (1) 1kHz, 3.00000v RMS
1362 100mV, 1V and 100V ranges, and at zero and 199V on Ei; gg‘:&?ﬂ
the 300V range, reseiting the callbrau?r and 1362 at' opcrations (5) 1KHz, 199.000V AMS
(1), (2), (4), (5) and (6) as shown in the table in the ncxt (6) CALH?
column. |
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Section 8- Ror. 1t

DC | (d

Input Connections
N.B. Consult the appropriate manufacturers' handbooks before
connecting and operating any of their equipment,

With its output tumed off, connect the calibrator output to the
relevant input pins of Channel 'A’ on the Front Panel INPUT
cannector.

Channel "A’ Input PIns
(Front Parel Input Connector)

Input Pin
I+ 2
[- 6

DCI Zero and Full Range

1. Sct the Calibrator to:
Quiput OFF, DC 1A range, Open Circuit output, Local
Guard.

2. Pro. mthe 1362 to:
DC 3, 6;GU .
(DC Current, 1A range, Filter Off, 6!/2 digit resolution,
Local Guard) (page 5-15).

3. Set the Calibrator Output ON.

4. Send CALL? (o the 1362 (page 5-29).
5. Sclthe Calibrator output to +1.000000A.
6. Scnd CALH? to the 1362 (page 5-29).
7. Set the Calibrator outpul o -1.000000A.
8. Scnd CALH? 1o the 1362 (page 5-29).
9. Setthe Calibrator Qutput OFF,

8-6

AC! t ‘
Input Connec™

N.B. Consult the appropriate manufacturers' handbooks befare
connecting and operating any of their equipment,

With its output turned off, connect the calibrator output to the

relevant input pins of Channel 'A' on the Front Panel INPUT

connegtor.

Channel 'A’ Input Pins
(Front Panel Input Connector)

Input Pln
[+ 2
I- 6
ACI , “ull Range

1. Setthe Calibrator to:
Quiput OFF, AC LA range, 1kHz, 100.000mA RMS output,
Local Guard.

2. Propram the 1362 10;
AC L IS1- o L
(AC Current, IA range, Filter Off, 5'/2 digit resolution,
Local Guard) (page 5-17).

Set the Calibrator Qutput ON,

Send CALL? 1o the 1362 {page 5-29).

Set the Calibrator output to TkHz, 1.00000A RMS,
Send CALH? 1o the 1362 (page 5-29).

Set the Calibrator Output OFF,

LU

=
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1362 SERVICING DIAGRAMS

111

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


https://www.manualsplus.com/

Section 11 - Servicing Diagram

SECTION 11 1362 Servicing Diagrams

Contents
N.B. I Component Lists appear in Scction 12.
2, The pages in this section are not numbered, but the Diagrams are placed in the following order.
Assembly Dascription Layout Drawings Circult Dlagrams
1362 Finished Assembly DA400910 Shis 1 & 2
13625 Finished Assembly DA401080 Shts 1 & 2 -
1362MT Finished Assembly DA400952 Shts 1 & 2
Card DMM Assembly Layout Drawing DA400S11 Circult Diagram DC400911
Sht Detail Sht Detall
No. No.
1 Full Board Layout 1 Processor and Memory
2 Rear Section Detail 2 Serial Interface
3 Mid Section Detail 3 Digital Canneclions
4  Front Section Detail 4 Digital Subsystem
VME Interface
5 RMS Canverter
6 AC Preamp
7 Ato D Canverter
8 DC Preamp

9 Power Supplies

10 Self-Test Subsystem
11 Floating Ohms

12 Cantrol

13 Input and A-D Optes
14 VX I/F Chip

11-2
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Section 12 - Component Lists_

SECTION 12 1362 Component Lists

Contents

N.B. 1. Servicing Diagrams appear in Section 11,
The pages in this section are not numbered, but the Document Lists, Modification State Lists, Family Trees
and Parts Lists arc placed in following order.

Assembly Description Part No.
1362 Instrument Document List ..o LD1362
1362 Finished Assembly Family Tree ... e DT1382
1362 Finished Assembly Document LiSt......coccviviececcieieieeiee e LD400910
1362 Finished Assembly Parts List ... LP400910
13625 Instrument Document List ..o e LD13625
1362S Finished Assembly Family Tree ......cocoviioiiieirires e e DT13625
13625 Finished Assembly Document List ... LD4G1080
1362S Finished Assembly Parts List ... icniire i LP401080
1362MT Instrument Document List ..o LD1362MT
1362MT Finished Assembly Family Tree........ccooiiincecenes DT1362MT
1362MT Finished Assembly Document List.......cccoiiici s LD400952
1362MT Finished Assembly Parts LIst......ccccoiniiiici e LP400952
1362/S/MT Card Assembiy Document List ... LD400911
1362/5/MT Card DMM Assembly Paris List ..., LP400911

~—
(5]
J
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FAMILY TREE: 40091C ASSY FINISHED 13672 10 Dec 1992 DT1362-8¢0

400910 ASSY FINISHED 1362

400911 ASSY PCB VXI CARD DM 1362

_ 400695 ASSY COM CATHODE DIODE
400696 ASSY COM ANODE DICDE

_ 400810 ASSY TRANSE INPUT 1365

_ 400820 ASSY PAL CONTRCL 1365

_ 400922 ASSY TRANSF OUTPUT 1362

_ 400924 ASSY CHORE COMMON MODE 1362
400943 ASSY TRANSF ISOL 1362

_ 401083 ASSY PAL ADDR DECODE 1362S
_ 401084 ASSY PAL TRIGGER REG 13625

400912 ASSY CABLE SINGLE I/P 1505
400514 ASSY FPLD VXI INT 1362
_ 400919 ASSY EPROM 1362
400953 ASSY CABLE RATIC I/P 1506
440164 XIT CURRENT OPTION 1362
440165 KIT RATIO OPTICN 1362

| 400924 ASSY CHOKE COMMON MODE 1362
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1

FAMILY TREE:

401080 ASSY

400912
T 400914
~ 400953
401082
T 440164
440165

401080 ASSY FINISHED 1362S 10 Dec 1992

FINISHED 13625

400911 ASSY PCB VXTI CARD DMM 1362

400695 ASSY COM CATHCODE DIODE
400696 ASSY COM ANODE DICDE

400810 ASSY TRANSEF INPUT 1365
400820 ASSY PAL CONTROL 1365
400922 ASSY TRANSF OUTPUT 1362
400924 ASSY CHOKE COMMON MCDE 1362
400943 ASSY TRANSF ISOL 1362
401083 ASSY PAL ADDR DECODE 13628
401084 ASSY PAL TRIGGER REG 13628

ASSY CABLE SINGLE I/P 1505
ASSY FPLD VXTI INT 13672
ASSY CABLE RATIO I/P 1506
ASSY EPROM 1362S

KIT CURRENT OPTION 1362
KIT RATIO OPTION 1362

| 400924 ASSY CHOKE COMMON MODE 1362

DT13625-1.0
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FAMILY TREE: 400952 ASSY FINISHED 1362MT 10 Dec 1992 DT1362MT—8+0

400952 ASSY FINISHED 1362MT
| 400911 ASSY PCB VXI CARD DMM 1362

400695 ASSY COM CATHODE DIODE

~ 400696 ASSY COM ANODE DIODE

~ 400810 ASSY TRANSF INPUT 1365

~ 400820 ASSY PAL CONTROL 1365

~ 400922 ASSY TRANSF OUTPUT 1362

400924 ASSY CHOKE COMMON MODE 1362

~ 400943 ASSY TRANSF ISOL 1362

" 401083 ASSY PAL ADDR DECODE 1362S

~ 401084 ASSY PAL TRIGGER REG 13628

_ 400912 ASSY CABLE SINGLE I,/P 1505
—_ 400914 ASSY FPLD VXI INT 1362
~ 400951 ASSY EPROM 1362MT
400953 ASSY CABLE RATIO I/P 1506
~ 440164 KIT CURRENT OPTION 1362
440165 KIT RATIO OPTION 1362
| 400924 ASSY CHOKE COMMON MODE 1362
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WAVETEK DATRON FAILURE REPORT.
Please complete all sections and return with your instrument.

L0140 < F= 1L O YOV PO UPP PPN
DVISION: oo Dapartment/Mail S1op .....cccovniiiiiin
User, Name: ......ccocomvevimcnviiicecnicnnen Telephone ......ccccovvveveceineree i, Ext.iiiiinenen
BTl NMUMIET 1ottt ettt et et s e e s es st e en s enar e se s eeatereseepeeaeneeeneasarasnnans
Datron Return Authorisation number ..........c.cccceovvvvennn. Date of failure.....c....ovcvvevinnienne

Fault detalls:
is the fault present on all ranges? Yes | , No :] Not Applicable L
I N0 AESCIIBE. ... et e
is the fault present on all functiens?  Yes L No rj Not Applicable r_
is the fault:  Permanent —) Intermittent | |

if intermittent under what cond iens dees the fault re-appear

Does the instrument pass 'selftest?' Yes —| No
Any faillerror me 1ge displayed:

Now: Yes No |:| if yes describe ... .
At the time of fault: Yes ~ No ‘:]
I YOS ABSCIIDA ...eeini et ettt e st

Prior to fault: Yes :] No D

if yos describe

Is the instrument used on I.E.E.E 488 bus? Yes No
Is the instrument normally enclosed in a rack? Yes _1 No |
Approximate ambient temperature
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TL » AND

1. GENERAL

' ica of 4 guolaton. of arv nlied 1 or service
t u J4C e dcc yof LTI ] I ¢ w " -“ndro
Y on of or; 0 H o - (DIoSsiy
. LT W byt . Anyorder s  1DeSw lIOwdr#: 1 acceplance.

2. QUOTATION
;o

In 'y Tdrav o rc ol onis nloa - Cow ithin

' sa Lafw  erol o ..w n. v(30)days Me dale.
vy T 20O e ¥ 0ol N> OUr GUC ndno
] di . al i 7T b don
e ~olv ¢ v dwpeorc d r~do o3 lorey nw |
T s, 3¢ iar: ny ‘causedo ad

|  Caall f.

3. LIABILITY FOR DELAY

Anvde very | .0 d: plfromibadatentoury |ace _ of pnv order
. a0 I Moo ong e ‘oe tu work  hand.
Woooac , , 5 cc sk
a ~ecctire™ Wew L oaourbo o avee loc 3¢ roryofd +
i or 1 o’ ihuta prr ty n or
vie forfe retode forany (o w. . CO LR - aylhe
y T ‘byreas M orc o cause
. ay.
4. PAY T
Pay . N ogersic w o athirty (20) d: di fc narrgrdarce
' payn HE Cer L e * »tho
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Sales-and Service

WAVETEK

Wavetek Datron Division Sales and Service Representatives Worldwide

COUNTRY and REPRESENTATIVE Telephone Talex Fax

AUSTRALIA
Scientific Devlces Pty. Ltd
PO Box 63, 2 Jacks Road, 3 579 3622 AA32742 35790971
South Qakleigh, Victoria 3167

BELGIUM
Air-Parts International B. V.
Avcenue Huart-Hamoir, [-Box 34, 2 241 6460 2241 8130
1030 Bruxclles

BRAZIL
Sistronies Instrumentacao E Sistemas Ltda
Av. Alfredo Egidio de Souza Aranha k1247558 57155 SNCS i1 5238457
75-3 & 4 Andares-IJd. Santo Antenio,
CEP 04726 Sao Paoclo

CHINA
Wavetek Corporation; Beijing Representative Office.
27/F Reom GH, CITIC Building, 500225512768 e 500 8199
19 Jianguomenwai Dajie, Beijing
CHINA
Tlanjin Zhong Huan Sclentific Instruments Corp.
No, 59 Zhao Jia Chang Strect, Tianjin
Hong Qiao Section, Tianjin 753732 22252 625
DENMARK
Instrutek A/S,
Christiansholmsgade 75611 100 - 75615 658
8700 Horscns

EASTERN EUROPE
Amtest Assoclates Lid
Amtest House, 75-79 Guldlord Sirect, 0932 568355 928855 0932 561919
Chertsey, Surrey KT16 9AS, England

EGYPT & MIDDLE EAST
Electronle Engineers Lialson Office
PO Box 2891, 19A Aswn Street 269870 22782
Horriya, Heliapolis, Cairo

FINLAND
Profelec OY
PO Box 67, 00421 Helsinki 42 0566 4477 125225 PROFE SF 0 566 2698
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Sales and Service

COUNTRY and REPRESENTATIVE

FRANCE
M. B, Electronique
606 Rue Fourny, Zi de Bug,
Post Box 31, 78530 Buc

WEST GERMANY
WAVETEK Electronics GmbH
Freisinger Stralic 34,
[3-8045 Ismaning

GREECE
American Technlcal Enterprises SA
PO Box 3156
39, Agiou Konstantinou Street,
Athens 10210,

HONG KONG
Euro Tech (Far Last) Ltd
18/F., Gee Chang Hong Centre,
65 Wong Chuk Hang Road, Hong Kong

INDIA
Technical Trade Links
+  Duoedahar Centre, Gyani Compound,
424 Maroel Maroshi Road,
Andheri (East),
Bombay 400 059

« 413, Pratap Chambers, Gurudwara Road,
Karol Bagh,
New Delhi - 110005

INDONESIA
C. V. Schmidt Mitra Indonesia
Dclta Bldg., Block A, No. 30,
JL Surya Pranoto No 1-9,
Jakaria 10160,

TRELAND
Euro Electronic Systems
Unit 1, Sandyford Park,
Sundyford Ind, Est.,
Dublin 14,

ISRAEL
DAN-EL Technologies
PO Box 21362, Office 60,
Pinkas St., Tel-Aviv 61213,

ITALY(I)
Sistrel S'A
Via Pellizza da Volpedo 59
20092 Cinsello Balsamo, Milano

[TALY(2)
Sistrel SPA
Viale Erminio Spalla 41
(30142 Romu

ITALY(3)
Sistrel SPA
Via Cintia Parco 8. Paole 35
80126 Napoli

WK2
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Telephone

139568131

08996 09 49-0

5240620
5240740

8140311 (Sales)
546391 (Service)

0228322412

6221 3807844

01952326

3453157

02618 1893

06 504 1367

81 767 9700

Telex

695414

5212996 WVTK D

216046 ATE GR

72449 EFELD HX
72449 EFELD HX

1179261 TTL IN

46729

342105

334643

625857

Fax

[ 39 565344

08997170

5249995

87359574

8700497

0228326719

6221 3807847

01 952246

3 5441468

02 618 2440

06 504 0067

081 766 1361
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Sales and Servica

COUNTRY and REPRESENTATIVE

JAPAN
G & G Japan Inc
No. 406, 12-16, 4-Chome,
Hongoh, Burkyo-ku, Tekyo

KOREA
Sama Electronles Corporation
CPO Box 9517, Scoul

MALAYSIA
Schmidt Sclentific SDN BHD
13th Floor, Wisma Mirama,
Jalan Wisma Puira, P. O, Box 10592,
50718 Kuala Lumpur.

MEXICO
Mexitex, S5.A.
Por Firta Diaz 53, Col. Del Valle,
Apdo, Postal 12-1012
03100 Mexico, DF.

MOROCCO
Minhol SA
&4 Rue El Mortada,
(Casablanca 02.

NETHERLANDS
Alr Parts International BV
PO Box 255, 12 Kalkovenweg,
2400 AG Alphen aan den Rijn

NEW ZEALAND
G. T.S. Engineering Ltd
5 Porters Avenue, Eden Terrace,

PO Box 9613 Newmarket AUCKLAND

NORWAY
Morgenstierne & Co.
Olaf Helsets vel 1,
P.O. box 15 - Bogerud
N-0621 Oslo 6

PORTUGAL
Decada SA
Rua Margarida,
Palla. 11, Alges
1495-Lisbon.

SAUDI ARABIA
Electronlc Equipment Marketing
PO Box 3750,
Riyadh 11481,

SINGAPORE
Schm!dt Sclentific (PTE) Ltd
No, 2-4 Jalan Kilang Barat,
Singapore 0315

SOUTH AFRICA
Altech Instruments (Pty) Ltd
PO Box 39451, Bramley 2018

Telephone

38130971

2,271 2761

6032427122

05 575 9929/0312/0269

254945

1720 43221

9392464

2 289490

14103420

14771650

652727233

11-444-6940

Telex

2722884 ICHAIN I

K 26375 SAMATR

30035

383177 3239 MEXIME

24064

39564

71719 MOROF N

15515

401120

23736 SCHMSS

422033

Fax

3 8159216

22712764

603 248 5143

05 575 9981

254969

1720 20651

9392968

2289494

1 4101844

1 4785140

65 273 4750

11-444-7455
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Sales and Service

COUNTRY and REPRESENTATIVE

SPAIN
ESSA (Equipos ¥y Systemas SA)
C/Apolenio Morales 13-B,
28036 Madnd

SWEDEN
Ferner Ilectronik AR
Jarfdllavigen 186,
5-175 40 Jarfilla

SWITZERLAND
Computer Controls AG
Probusweg 2,

CIH-8057 Zunich

TATWAN
Everpo Corporation
Tih Floor - 285, Scetion 3
Nun King East Road,
Taipei 10567

UNITED KINGDOM
Wavetek Datron Divislon
Hurricane Way, Norwich Airpon,
Norwich, Norfolk NR6 6JB, England

UNITED STATES of AMERICA
Wuvetek Datron Dlvision
c/o Wavetek Communlication Division
5808 Churchman Bypass,
Indianapolis, Indiana 46203

Wavelek Fastern Area Sales
35 Pinelawn Road, Suite 209W,
Melviile, New York 11747

Wavetek Western Area Sales
9045 Balboa Avenue, San Diego,
Calhiformia 92123

VENEZLUELA
Equilab C.A,
Apartardo 76609,
Caracas 10704,

Telephone

(34) 1359 00838

08 580 189 50¢

(01) 313 0616

2 T150283/4/5

0603 404824

(317) 787 3915

(516) 454 8440

(619) 5659315

(02 34426
(022393233

Telex

42856

10312 FERNER §

975173

(810) 341 3226

TWX
(910) 335 2007

395 21860 EQUIX

Fax

(34) 1 359 0298 E-

08 580 179 90

(01)313 0622

27122466

0603 483670

(317) 738 5999

(516) 454 8446

(619) 227 6221

02 2395205

For customers [n countries not listed please contact WAVETEK DATRON DIVISION in the United Kingdom:

Wavetek Datron Diviston
Hurricane Way, Norwich Airport,
Norwich, Norfolk NR6 ¢]1B, England

WK4
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Technology Group

Artisan Technology Group is your smlf-?[péﬂ@p| us.com
new and certified-used/pre-owned equipment '

SERVICE CENTER REPAIRS WE BUY USED EQUIPMENT
Experienced engineers and technicians on staff Sell your excess, underutilized, and idle used equipment
at our full-service, in-house repair center We also offer credit for buy-backs and trade-ins

www.artisantg.com/WeBuyEquipment ”

lnstra%é«/”‘ REMOTE INSPECTION LOOKING FOR MORE INFORMATION?
Remotely inspect equipment before purchasing with Visit us on the web at www.artisantg.com 7~ for more
our interactive website at www.instraview.com ~ information on price quotations, drivers, technical

specifications, manuals, and documentation

Contact us: (888) 88-SOURCE | sales@artisantg.com | www.artisantg.com
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