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Provides the following:
« START-UP/VERIFICATION
+ PARAMETER TYPES

' « ERROR MESSAGES AND CODES

« INITIALIZATION DEFAULTS
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'« SCPI COMMAND SUMMARY
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HP E1420B SCPI Command Summary

{(ROOT)

ARM

Subsysiem |

CONFig:ure
Subsystem

KEYWORD/SYNTAX

ABORH[1]2]3]

ARM

[:5EQuence{1]|:STA]
SEQuence2:STOP

[LAYeril}]}
[:iMMediate]
LEVel
LEVel?
SLOPe
SLOPe?
:S0OURce

:SOURce?

CONFigurelt|2/3]
[[VOLTage]
AC
:DC
FREGQuency
RATio
FTIMe
vor«
FALL
TIME

MAXImum
MINimum
NWIDth

‘PERiod
PWIDHh.

RTIMe
vDrA
CRISE
TIME

TINTerval
e TOTalize .
i CONFiguref1|23)?. "

PARAMETER FORM

<value|MINimumMAXimumiDEFault>
{<MINimumMAXimum|DEFault>]
<POSitive{NEGative>

<EXTemaliMMediate|BUS!
HOLDYTTLTrigen>> n= 0-7

{<expacted vaiues{,<resolution>]j
i<expected value>{ <resolution]]
[<expected values[ <resolution>]
[<expected value>[ <resolufion>])

- [<iower reference>{,<upper references>

[.<expected vaiues| <resoiution=ij]
[<expected values[,<resolution>{}
{<expected vaiue>[ <resolution>}j
{<reference>[ <expected value>
f,<resotution>||}

[<expected value>[,<rasolution>]}
[<reterences] <expected value> .
[<resolution=j}}

[<lower reference=[,upper reference>
[.<expected values[,<resolition>{jj]
[<expected values| resolution>]] =
l<expécted values fesolution>]]. 7

CHANNEL NUMBER
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'DIAGI'.IOSﬁCS : - N N DI:A'énoslics
" Subsystem G s iCALbrate

OFFSet?, c T e BOTH
i FUliscale? ...° - SOE Y <BOTHs
ASSemb!y AT PR
- LALL}?
AT
DU AR
. BLOCK.
LALLY
‘CALRam? -
ROM?
RAM?
:COUNtchain
TALL? Ll
" :CONNectar? -7,
- INTerpolat? =~
DINTerpolat?
MRC?
B ‘TIMebase?
‘READ
LINT?
CMBOY
SUFAILL?

<STS§SPS|STL[SPL§STAR%;STOP|CAL]ALL>
' <EREGTREGIALL>
. <OFF|OION[1>

" FETChI213] A o P
[<function»]? =~ ¢ : o . 1,23 i

FETCh
Subsystem;_ -

INiTiate U INiate[112/3]
Subsystem L7 [iMMediate] | s .
LT . CONTiueus. T T <OFFIOIONIT>

CONTinuous?

INPut o "~ INPut{1]2}
Subsystem " :ATTenuation o <value{MINimurm|MAXimum|DEFault=
AT Tenuation? - {<MINnmum§MAX§mum1DEFaiJIb]
:COUPtng . <ACIDC>
:COUPting? '
iMPedance <value{MINimum|MAXimum{DEFault>
IMPedance? i<MIN|mum§MAX%mum4DEFaa|t>]
‘RCUTe . <GGMMOn18EParate> :
REUTe? :

fer o™ o







MEASure

Subsystem

MiEMory
Subsystem

OUTPut
Subsystem

READ
Subsystem

MEASure([1]2(3]

£VOLTage)
AC?
DC?

‘FREQuency?
RATio?.

FTiMe?

_oru

‘FALL
TIME?

:MAXEmum?
:MiINimum?

NWIDth?

‘PERiod?
PWIDth?

‘RTiMe?

_Dr.

RISE
THME?

TINTerval?

Optior: 040, Shared Memory (Refer to the E14208 User's Manual, E1420-90014)

QuUTPat

TTLTrg<n> Ne 0-7

[[STATe]
[[§TATe]?
:ROSCillator
['STATe]
[:STATel?

REAO[:;[213]

[i<function>]?

[«expected value>[,<resofutions]]
[<expected value<[,<resolution>]]
[<expected value>{,<rasoiution>]}
[<expetted values! <resolutions]]

[<fower reference>{,<upper reference>
fexpected value> [<resoiution>l]]]
f<expected values{,<resolution>]}
{<expected value={ <resolution=]}’
[<reference>[<expected value>
[,<resolutions[}]

{<expected value>{,<resclution>f
[<references>[ <expected value>
[ <resolution>]]]

[<lower reference={,<upper reference>
[.<expected values|, <resolution=]]]]
[«expected value={,<resolutions]]

<OFFI0|ON|1>

<OFFIDION[1>

wiw

M__,,,M_.
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[P —Y
AV EEAC I )

_“.
P 7o

Backplane
Ttigger Lines

Int/Ext
Reference

123







SENSe [SENSe[1i2|3]]
Subsystem - ‘AVERage .
’ [:5TATe]
[STATe]?
‘COUNt?
:EVENt
LEVel
f:ABSolute]
[:ABSolute]?
AUTO
AUTO?
‘REl.ative
‘RELative?
:SLOPe
‘SLOPe?
HYSTeresis
‘HYSTeresis?
:‘FREQuency
‘APERture
‘APERture?
‘RANGe
[1PPer]
[[UPPer]?
AUTO
AUTO?
FUNCtion

‘FUNCtion?
PERisd
APERture
APERture?
:RATio
APERture
APERture?
:RCSCillator
:S0URce
:S0OURce?
FINTerval
DELay
[:STATe]
[:STATe]?
TIME
TIME?
TOTalize
‘GATE
[:STATe]
[[STATe]?
POLarity

POLarity?
SOURce?

<OFF|QJON] 1>

<value/MINimumIMAXimum{DEFauit>
[«MINimum{MAXimum|DEFauit>]

<OFFI0JON[1IONCE>

<valueMINimum[MAXimumiDEFault>
{«MINimum{MAXimum|DEFault>}
<POSitive|NEGative>

<MINimumMAXimum{DEFault>

<valug|MINimum|MAXimumDEFauit>
[<MINimum|MAXimumiDEFauit>]

<vaiue/MINimum|MAXimum|DEFautt>
FeMINimumMAXimum|{DEFaults]
<QOFF|0IONH >

“[VOLTage:]AC"
“[VOLTage:]DC”

“[VOL. Tage:[FREQuency”
“VOLTage JFREQuency:RATio"
“VOLTage:[FTiMe"

IVOLTage: | FALL TIME"
“[VOLTage:MAXimum”
“[VOLTage:MiNimum”
“YOLTage INWIDIh"
"[VOLTage |PERiod”
“VYOLTage IPWIDtH"
“IVOLTage:iRTIMe"
“VOLTage:jRISETIME"
“VOLTage:]TINTerval”
“VOLTage:]TOTatize”

avalue|MINimumiMAXimum|DEFault>
[<MiINiImumiMAXimum|DEFault>]

<valugiMiNimumMAXimum|{DEFault>
[«MNimum|MAXimum]DEFauit>]

<INTernaliEXTermal{CLK10>

<QOFF|0|ONi1>
<valueiMINimumMAXimum|DEFault>
[<MINimum{MAXimum|DEFault>}
<OFF|0ION[ 1>

<NCORMal|INVerted>
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STATus STATus

Subsystem ‘OPERation
:CONDition?
‘ENABie <values|<non-decimal numeric>

‘ENABIe?
FEVENt]?
:QUEStionable
:CONDition?
‘ENABle <value>|<non-decimat numeric>

‘ENABle?
[:EVENI]?
:PRESet

8YSTem , © gYsTem

Subsystem :ERRor?
PIMacro <string>
VERSion? «<string>

' See other side for IEEE 488.2 Common Commands (available at any time), —






Stari-Up/Verification

Verify the counter with the following procedures:
1. Power-up the controller if this is separate from the VXIbus mainframe.

9. Power-up the VXIbus mainframe and verify Slot 0 functionality. (If present, the Slot 0
module must be correctly set-up, functional, and pass its own self-test.

3 Observe that the “Failed” LED on the HP E1420B is lit, then extinguishes after a few seconds
indicating successful completion of Self-test. The counter is now the power-on state and is
- ready for use.

In Case Of Difficulty

If the counter fails to successfully complete Self-test, doublecheck the following items:

. System controlier present and operational {passes own self-test),

. Slot 0 module present and operational {passes own self-test),

. VXIbus C sized cardeage present and operational (cosling and power supplies OK),
. HP-IB connection between controller and VXIbus cardeage present and operational.

. HP E1420B front-panel Access LED is lit momentarily to indicate correct Bus addressing
of the £14208B Universal Counter. -

. HP E1420B present and operational (passes own self-test and reports results back to Slot 0
meodule/systems controller),

. Syntactically correct Common/SCPI command messages sent to HP £1420B via BASIC over
the HP-IB and VXIbus interface.

. Correct uge of the particalar instrument control fanguage to transfer commands from the
controller to the P E1420B counter. (Refer to pg. 3-2/4 of the HP £1420B User’s Manual
for more information.)

. Verify that the signal inputs to the counter’s front-panel BNC connectors are present and
that a 10-MHz reference timebase signal is connected to the Int/Ext Reference BNC,

. Ensure that the programmed SCPI commands are in fact triggering counter measurements
as input signal events occur indicated by associated Input BNC trigger LEDs.
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TYPE

Numaeric:

Boolean:

Discrete:

HP E1420B Parameter Types

'EXPLANATIONS AND EXAMPLES

Accepts ail commonly used decimal represeniations of numbers i'ncé:uding optional signs, decimal points, and

scientific notation: 123, 123E2, 123, -1.23E2, .123, 1.23E-2, 1.23000E-01.
Speciaf cases inciude MIN, MAX, and DEF.

MIN selects minimurn vaiue available, MAX sefects maximum vaide available, and DEF sefects the default or

_ raset value. Querles on MIN, MAX, or DEF resuits in an assaciated numeric valug. All decimat types aiso

accept MIN, MAX, or DEF, and can be queried with them to produce a numeric value.
Represents a single hinary condition that is either true or false: 1 or ON, 0 or OFF.

Selects from a finite number of vaiues. These parameters use mnemonics to represent each vaiid setting. An

“example is the ARM:SOURCe <source> command where source can be BUS, TTLTrg<n>, Hold.
IMNMediate, or EXTernat.






CODE

-100
. j?G?
-102
=103
-104
2105
-108-

109

“112
-113
421 -
-123
-124
S-128
F-131
-138.
-141

144

- -148
-150
‘151
-158

160

161
168
707
A71
78
© 180
-181
--183

-200
-201
204

-205

350

-4G3
415
420
438

HP E14208 Error Messages and Lodes

MESSAGE.

Command error

invalid character -~

Syntax error -

Invalid separator .

Catia type error

GET not allowed
Parameter not aliow
Missing parameter

Program mnemonic 0o lcr%g
Undefined header

invalid charagter in number - .1 -

Numaeric overflow

Too many digits :
Numeri¢ data not ailowed
Invalid suffix _ P
Sdffix not ailowed

invalid character data

Character data too long
Character data not allowed
String data etror

invalid string data

String data not allowed
Blackidata error

Invalicd block data

Block data not aliowed
Expression error

Invalid expression

Expression data not allowed
Macro error

Invatid outside macro definition
Invalid inside macro definition

Execution error

Invalid while inf focal
Channet not configured for
measirement

:-_Armmg ccrzﬁgurasmn contlict -

Measurement has nat been
-initiated.

[nvalid totatize

Value out of range
Data clipped to fimit -
ARM ignored

INIT ignored

Arm deadlock’
Settings Conflict

. Data out of range

Too much data

-Hllegal parameter value

Data corrupt or stale -
Data gquestionable- -
Hardware error’ |

Haraware missing
70 TMagre error
7. Macro syntax error
sMagro.execution-

llegal macrofabel -
Macro parameter error

<. Macro recursion error

-Macro redefinition riot & flowed'
. “Exceeded shared memory.
. “System error '
¢ . Belffest tailed; EPHOM checksum
. ctailure

Selftest faileg; RAM failire ::_ :
Selfrest failed; Clack 10:failed . =~
* ‘Specitied Hardware failed.” -

Selftest failed; Front-aend failed -~ -

Seltest faileg; Calibration AN

failure

“Too many.errors

Query error

Query interrupted
Query-unterminated
Query deadiock

‘Non-specific systemierror has occured
-Specific hardware faled -

: ‘Specified hardWare. f.:ailed

CAUSE

Unrecognized character-in specified parameter

Command missing space/comma between parameters

Command parameter separately by space not comma

Wrong data iype specified in parameter

Group Execute Trigger was received .

Parameter specified in parameterless command: .

Parameter missing in entered command

Header contains more than 12 characters

Command header incotrectly specified

Entered character for numeric data is mcorrect

Exponent larger than 32000

More than 258 digits specitied

Neumber specified for parameter not letter

Parameter suffix incorrectly. specified, {e.g. 50 M instead of 50 MHz}
Parameter suffix specified when not allowed

Parameter type specified not aliowed {e.g. data" MEAS FHEQ HIGH"
instead of "“MEAS:FREQ MAX") :
Character data element has more than 12 characters-

Entered character data not recognized by counter

Entered string data contained a non-specific error

' Entered string data syntax invalid .

String data encountered but not allowed
Entered block’ data contained a non- specsfrc arror:

Entered block data syntax invalid

Biock data encountered but not allowed

Entered expression contained a non-specitic errar

Entered block data syntax irvalid :

Expression data encountered biuf not aliowed

Entered macro command or parameter confained a non- specrflc error

‘Macro parameter placeholder engountered outside a racro definition

Program message.sent with "DMC is syntactically invalid

Requested measurement is not available

Command not executeabie while device i local

“Appropriate channel was no% set up for the requested measurement

.External arm saurce inconsistent for start and stop within ti.‘le same

program message .
Executed FETCh? without |n|t|atzng measuremem for new configuration

" Totalize on channel 2 ({otajize on 1 or totalize 2 by 1}

Calculated parameter ouiside allowed range

Entered parameter(s) outside of range - data truncated at limit
ARM:IMMediate set withott being INITalized

Another measurement already in progress

Attempted FECh? while arming was in HOLD or BUS mode
Requested configuration conflicts with one or more curraﬂt setting(s)

:Specified parameter valug too large/small
| Excess data for memory/device-specific process requirements

Specific numeric value not allowed
New measurement started but not comp!efed s;nce las: access N
Measurement accuracy is suspect X . oo
Execution error due to hardware fault

Opt;on 00 or GSD not instatied .
Non-specific execution related macro sfror
lllegal macro syntax entered

- Macro ‘execution: error due to macro definition BIrori .

Eniered magcro fabel not accepted by device :
Macro definition contains mproperly used: macro parameter

Device found mascro recursive

Macro iabe! already defined .
Allotted ¥Xlbus shared memory space is fuli

Specified hardware failed

Specified hardware failed. - -

The error:queue-i&fuli : more-than-30:errors have occired.

Data net read from output bhﬁer before another command was executed

Command generating data unable to compiete duse to configuration error
Command cannot complete output due to controller request for input






HP E1420B Initialization State

SUBSYSTEM

INPut

ARM

SENSe {als0,
CONFigure and
MEASure)

QUTPut

COMMAND/
PARAMETER

ATTenuation
COUPling
IMPedance
RCOUTe

EXTernatLEVel

. STARt:SLOPe

STARESOURce
STOP:SLOPe
STOP:SQURCce

Auto Trigger State
AVERage:STATe
TINT:DELay:5TATe

TINT:DELay:TIME
EVENULEVel (Trigger level)
EVENE:SLOPe

~ FUNCtion

HYSTeresis

fnput Channet

CH1 Prescaling
RANGe:AUTO

RELative {trigget level
ROSCiliator:SOURce
TOTalize:GATE:POLarity
TOTalize:GATE:STATe

ROSCillator.5TATe .
TTLTrg<n=:STATe

STATE

Xt
‘de

508
SEParate

1.6V (TTL}
NEGative
IMMediate
NEGative

" IMMediate

100 ms
CFF
OFF
OFF

10O ms

-0 vaolts
- POSitive

FREQuency
“DEF"

1

OFF

OFF

C50%

CiLK10
NORMAL

"OFF
. OFF

OFF

COMMAND

*CLS
*DMC

*EMC
*EMC?
"ESE

'ESE?
*ESR?

"GMC?

. "IDN?

*LMGC?
“OPC

“OPC?
‘PMC
"RCL

"RST
*SAV
“SRE
*SRE?
"8TR?
*TRG
*TST?
“WAI

DESCRIPTION

Clears the Status Byte Register, Standard Event Status
Register, and error queue.

Assilgrzs a sequence of program elements to a Macro
label.

Enables/disables the execution of macros.
Returns the current enable/disable staius of a macro.

Enable events in Standard Event Status Register to be
reporied.

Returns the sum of all enabled bits in the Standard
Events Status Register.

Returns the sum of all set bits in the Standard Event
Status Register.

Returns the current definition of a macro.
Returns identification string.
Returns the labels of all currently defined macros.

Sets bit 0 in the Standard Event Status Register after alt
pendinding operatians comnglete.

Returns ASCH “1" after all pending operations complete.
Purges ail currently defined macros.

Recalls configuration previously stored via the "SAV
command.

Resets the counter to a known power-on/reset status.

Saves the current counter module configuration,

" Enable Status Register bits to assert SRQ.

Returns sum of enabled status register bits.
Returns sum of alf bits set in Status Byte Register.
Triggers the counter,

Executes the counter's internal seif-test.

Causes the counter to wait until all previous commandis
or queries complete.






