LabVIEW VlIsfor Models 486 and 487 Picoammeter s
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Introduction

A library of Vls suitable for operation of the model 486 or 487 picoammeters is available on the Keithley
web site (www.keithley.com). To usethese Visin LabVIEW, place this library file (kei486_7.11b) into the
instr.lib subdirectory of your LabVIEW installation. This location can vary, but is typicaly in \Program
Files\National Instruments\LabVIEWS6\instr.lib. Once this is done, these VIs will show up in the function
palette under Instrument 1/0. These VIs make use of the GPIB READ and WRITE VlIs. These are not
VISA based communication, but are |EEE-488 based. Y ou will require a LabVIEW compatible GPIB card
such as the KPCI-488.

The screen shot below is for the purpose of documentation only; it shows the 16 available VIsin the
library placed onto a wiring diagram.

[t=! all487_¥ls vi Diagram
File Edit DOperate Toolz Browse ‘Window H

(> ]@] &[n][2] al@]or 15

I O 1 R e M e
BFrap Tnd SE',L:l TRIGHER

Elersaae InsrLAY

Clear COMFTG

B e | [E7] [EE7
ey EUFFER FILTER.

e nme STRTIS COHFIG CONFIG CONFIG
YHRF He7 HBE,7 Hg7? H86,7
MERE £ CE SYSTEM LA T 52 ZERD
cobpng|  jcomteoc|  fcowens | |comFiE|  |eck

—
i s

On the following pages are the context sensitive help screens for each of the 16 VIs of the library.
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VIs for IEEE-488 Communication

At the heart of the Vs are the Send Message and Receive Message Vls. These Vs encapsulate the GPIB
Write and Read Vs provided by National Instruments for IEEE-488 based instrument control. A ‘Send
Clear” vi is aso provided.
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Sendz a Device Clear to selected [nstrument
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Send Meszage._vi

Send: a string to a the zelected GFIB Address.
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Reads a string from an inztrument. 'ou must zupply the
addrezs string of the ingtrument. & byte count value iz
required in order to tell the %W how many bytes can be
returned by the %1, Select the appropriate read mode to
terminate the receive function comectly,

w&[?] vl 4
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Display Control

The front panel display can be controlled with this VI. You can dim the intensity, turn it off or display
your own custom message up to 18 characters long.
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Keithley 48677 Dizplay.vi
Thiz VI contralz the Digplay function of the 486/487.

Parameters:
GPIB Addreszs: Defaulk at 22

dizlay:

0 = Momal dizgplay

1 = Dim dizplay

2 = Tumn dizplay off

3 =Dizplay up to 18 character zting
4 = Cancel Character dizplay mode

dizplay string:
Character string nio more than 18 characters.

=R E R ol 4

Corresponding DDC Commands. AQ — A2, Dxxx
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Triggering mode

EE Context Help H=] E3
Trigger Interval [0.010zec ... =
Trigger Mode ————
GPIB Address YoR7
Delay Time [0-999,999zec] - TRISKER
armar i == ONFIG errar out
K.eithley 486/7 Trigger Config. ¥l
Thiz % alloves wou to configure the 486/7 Trigger Modes and delay.
Options:
Trigger kMode
0 = Multiple on T alk.
1 = One-ghot on Talk
2 = Multiple on GET
3 =0ne-ghot on GET
4 = Multiple on *
5 = One-zhot on
B = Multiple on External
T = One-zhot on External
8 = Multiple on Operate [487]
9 = One-ghot on Operate [437]
Trigger Delay
Walid from 0 to 933.999zec
Triager Inkerval
Walid from 0,010 ko 939.999zec =
= &[#] 4 vl 2

Corresponding DDC Commands: TO — T9; Wxxx ; Q0-Q1
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Alternate Output Types (not readings)

sl Context Help

GFIE Address YER,7
Alkernative Dutput Cantral — STRTIS
10T it

Keithley 486/7 Status ¥l

Options:
GPIB Addrezs: Default to 22

Alternate Dutput Control

0 = Send machine status

1 = Send ermar statuz

2 = Send firmware revizion

3 = Send calbration value

4 = Send interval

b =5Send delay

B = Send relative value far current

T = Send relative value for A Okms
8 = Send voltage zource value [437)
9 = Send voltage zource error status word [487]
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Alternate Output

[ error ot

Thiz Wl allows pou to dizplay alternate outputs from the 486/7.

I

;IT;

Corresponding DDC Commands: UO — U9
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Configure Reading Source and Format
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Reading Relative Contral errar oLt
eIl in mr

Keithley 486/7 Reading Config. ¥l

Thiz % allawes pou to confiqure the 486/7 Reading zource, farmat, and
reading relative.
Options:

GFIE Address: Default to 22

Reading Source

0 = Latest Reading from A/0 converter
1 = One reading from buffer

2 = All readings in buffer

3 = Mairmum walue in buffer

4 = Minimurm alue in buffer

Reading Farmat

0 = ASCI readings with prefis

1 = ASCIH readings without prefis

2 = A5CIH reading: and buffer locations with prefis

3 = ASCH readingz and buffer locations without prefix

4 = Binary rdaz: [EEE Std. 754 zingle-precizion bytes, butes
reverzed for Intel CPUs

B = Binary rdaz: [EEE Std. 754 single-precizion bytes, butes
normal for Motorola CPU s

E = Binary rdgs: Counts and exponents, bptes
reversed for Inkel CPUs

7 = Binary rdgz: Counts and exponents, bytes
rormal for Motorola CPU s

Reading Relative

0 = Dizable reading relative

1 = Enable reading relative using prezent reading as baseline

2 = Enable reading relative using value

3 = Enable reading relative, using the bazeling previouzly defined

FReading relative value range =» -2E-3 to +2E-3 ampz for current
0'ta 50.5E1E Far W/ ohms [487)

=& [7] 4] vl 2

Corresponding DDC Commands: BO- B4 ; GO - G7; Z0—-Z3
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Configure Buffer

IE»! Context Help [_ (O]

Buffer Length Yalue [1 to 512) =
GPIE Address YAE7
Buffer Configuration ——[6uFFER
ONFIG error out

errar in ==

K.eithley 486/7 Buffer Config. ¥l

Thiz %l allows you to configure the 486/7 buffer,
Optiorne:

GFIE Address: Default to 22
Buffer Configuration

(1 = Buffer an, wrap around operation
1 = Buffer on, linear length = value

Buffer Length %alue: 1 to 512 =
= &[7] ] i

Corresponding DDC Commands: NO or Nxxx
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Configure Analog and Digital Filter

sl Context Help H[=]
Filter Contral ;|
GPIB Address YRE,7
. FILTER
&Irar in ONFIG errar out

Keithlep 48677 Filter Config ¥l

Thiz ¥ allows you to configure the 48677 Filter functions.
O ptions:

GFIB Address: default to 22
Filter Cantral:
1 =Dizable digital and analog filkers

1 = Enable digital filker: dizable analog filker
2 = Digzable digital filter; enable analog filter

3 = Enable digital and analog filker =
EEERE ﬂ

Corresponding DDC Commands: PO — P3
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Measurement Range and Line Cycle Integration

EE Context Help _ O]

|nteqration Period
GPIB &ddress 4AE7
R ange Control ——JMERS.
erar i ==l ONFIG errar out

Keithley 486/7 Meazure Config V¥l

Thiz % allows wou ta configure the 48677 far Meazurement Range, and
Inteqgration Period.

Optione:
GPIB Addreszs: Default to 22

Fiange Control

[l = Enable Auto-Range
1 = 2rné Range

2 = 20nd Range

3 = 200n4 Range

4 = 2u8 Range

b = 20ud Range

B = 200ub Range

T =2ma Range

8 =HMorange

9 = Mo range

10 = Dizable Auto-Range

Integration Period

0 =1.Emzec Integration Penod
1 = Line Cycle Integration Period

ERER

]

Corresponding DDC Commands. RO—-R10; SO-S1
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Configure Voltage Source Value
The voltage source value, source range and Current Compliance is controlled here. Applies to 487 only.

ii»! Context Help H[=] k3

Waltage Source Level
II'."ISDUTCE Hange ............................

GPIB Address :
Operate Switch - LLED: [Tl 2 SO
= aried (EOHTROL | 2rror oLt

K.eithley 487 ¥Ysource Control. ¥l

Thiz Wl allows pou to configure the 487 Ysource Qutput
Optione:

GPIB Addreszs: Default to 22
Yoltage Source Lewvel -505 o +505

Yzource Range:
FALSE =50 Range
TRUE =500 Range

Current Limit;
FALSE = 20w, Limit
TRUE = 2mé Lirnit

ERE R d 577

Corresponding DDC Commands: V value, range, current limit

OO0 or O1 to turn Vsource off/on
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System default state bus communication and Self-tests

if>! Context Help I[=] E3

Sysztem Control ;I
Set default conditions ————
GPIB Addrezs YRE7
EQI, bus Hold-off on # ———]51sTEM
e i == ONFIG efrar out

Keithley 486/7 System Config.¥l

Thiz % allowes vou to confiqure the 486/7 EQN, Buz Hald-OFff, and Save/!
Recall functions and perform zelf-tests.
Options:

GPIB Addreszs: Default to 22

System Contral:

0 = Perform ROM/Rak self-test

1 = Perfarm dizplay and ROM/RAKM zelf-test
2 =5et EOl and Buz Hold-off

3 = Set default conditions

EQI, Buz Hold-0ff an &

[l = Enable EQI, enable bus haold-off an
1 = Dizable EQN, enable bus hold-off on &
2 = Enable EQI, dizable bus hold-off an =
3 = Dizable EOI, dizable bus hold-off on &

Save and Recall Setup

0 = Return to factomy defaults and zave

1 = Save prezent states as default conditions
2 =Return to zaved default conditions

= &[#] 4 vl 2

Corresponding DDC Commands: J0—J1; KO—K3;L0-L2
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Enable Ohms mode
Measures ohms by applying a voltage and measuring current. Applies to 487 only.

Ii»! Context Help H=] E3
Wil Ohms Mode j
GPIB Address Ug?
: /Lo
Er10r i ONFIG error aLk

Keithley 487 ¥/l Ohms Mode. ¥l

Thiz %1 allowz you to zet the ¥/ Ohms function on the 487,
Options:

GPIB Address: Defaulk ta 22

Wl Ohrns Mode:
1 = Dizable %/ Ohms
1 = Enable W/l Ohms

EEIE R Wl 4

Corresponding DDC Commands: FO - F1
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Zero Check and Zero Correct

The Instrument will power up with zero check enabled. Zero check must be disabled in order to make
measurements.

[f»! Context Help H[=] E3
Zero Check and Corect ;|
GPIB Address YEE.F
) ZEFD
10T iR HECE errar aut

Keithley 486/7 Zero Check and Comrect ¥l

Thiz W1 allows you to perform the Zern Check and Correct on the
4867
Options:

GPIB Address: Defaulk to 22

Zern Check and Comrect:

1 = Digable zero check

1 = Enable zero check,

& = Enable zero check and perform zero corect

rEEE R vl 4

Corresponding DDC Commands. C0 — C2
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SRQ Control

Yalkage Source Eror (487 0., - ;l
Errar -

Ready For Command

Reading Done

D'ata Stare Half Full =

GPIE Address -

Reading Overflow -7 SR [

D ata Stare Full -~ ermar ot
£I10r 1N mr
Keithley 48677 SR0Q Control ¥l
Thiz " allows wou to zet the 48647 SRQ Mazk.

Options:
GPIB Address: default to 22

Reading Overflow:
TRUE = Active
FALSE = Mot Active

Drata Stare Full:
TRUE = Active
FALSE = Hat Active

Drata Store Half Full;
TRUE = Active
FALSE = Mot Active

Reading Done;
TRUE = Active
FALSE = Hat Active

Fieady for Command:
TRUE = Active
FALSE = Mot Active

Errar:
TRUE = Active
FALSE = Mot Active

“alkage zource Emor [487 Only)
TRUE = Active
FALSE = Mot Active

&[] | vl 4

The 486/487 can assert SRQ under a number of conditions. This VI brings out Boolean
terminals for enabling/disabling each condition.

Corresponding DDC commands: MO — M128
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Example Program

One example program has been built based upon some of the above VIs and is included in the
library file.

EE Context Help Hi=] E3

EXAHFLE
[ ]

Keithley 486/7 Example V¥l

Thiz iz an example VY that sources
a voltage and makes a
meazurement uzing the 487 or
486.

EREE

The wiring diagram of this example looks like below:
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This example programs the range of the instrument using the Measurement Config VI. If the
Instrument Select switch on the front is set to “487”, then the true condition of the case
statement will be entered as shown. This allows the voltage source of the 487 to be
programmed for a value and turned on via the Operate Switch. The Receive Message VI is
used to read back the measurement from the 486 or 487.
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