Standard Operating Procedure

Labview-Keithley Interface



Block Diagram

Input Vol
H Sourcemeter Select ot Voltoge g
e|t ey Keithley Keithey Input, Output Voltage vs. Time  (Volkage input) oututvoltage g
&=L 6430 16-] -0.00013
Multmeter © -0.00012
- % GPIED::20::INSTR =l -0.00011
12- -
. . rgn
-9E-5
Manual input File input 10 o
= = 5
o
8- £
i vl : %5
. - 9006000 8¢ _ = ®) e 5 sl
) o] o . u E)U . g & g
A I. l— .y -~ 'I_ L r =4 ~5E-5 =
~ = r P 1 H Al <3
) il -5
NATIONAL INSTRUMENTS . 25
Keithley 2000 -
2+ -0
R 6 5 W 15 o 2% W 3 40 45 0 55
4 C:\J.... Desktoplanurag, ot | = Time (s)

Labview 2014
Graphical User Interface

Keithley 6430




Single Measurement



Global parameters

‘Source Mode
: ) Voltage 1]
7

Source Trigger Delay (sec)
o
&

_Complia nce Level (A or V)
0.1
u
Maximum value for the item
not regulated by the source

) Export data to Excel

Set the source mode: <Voltage> or <Current>.

NPLC
o1
v,

(0.01-10) Higher NPLC,

Higher accuracy, Lower
speed

Single Measurement | Sweep (Two Probe) | Sweep (Two Probe) + Constant Source | Four Probe | Multiple SMU |

SourceMeter

Keithley 2450 -

Qutput Level (V or A)

J2

Voltage (V) Resistance (ohm)
1.99997 119492
Current (A) Power (Watt)

1.67368E-5 3.34731E-5




Global parameters

TR - | DS Set the compliance level for unregulated item. For

| e T §i voltage source, compliance should be corresponding to
SorcTeodyed 0011 Hgrer e, current and vice versa. Refer to maximum compliance
il gl e et level in datasheet of instrument.

Single Measurement | Sweep (Two Probe) | Sweep (Two Probe) + Constant Source | Four Probe | Multiple SMU |

SourceMeter

Keithley 2450 -

Qutput Level (V or A)

72

Voltage (V) Resistance (ohm)
1.99997 119492
Current (A) Power (Watt)

1.67368E-5 3.34731E-5




Global parameters

o Ty et A + Set additional time delay between source triggering to

] Mo e for e e p decrease sgmpling speed. Note that source has inbuilt
;jsnmmggemelay =) REERRERAR: Eﬂéia;lggggh;( N, delay, so this valge adds on top of that._ Refer_ to plot of
' Delay vs. NPLC in excel file for approximate inbuilt delay.

Single Measurement | Sweep (Two Probe) | Sweep (Two Probe) + Constant Source | Four Probe | Multiple SMU |

SourceMeter

Keithley 2450 -

Qutput Level (V or A)

72

Voltage (V) Resistance (ohm)
1.99997 119492
Current (A) Power (Watt)

1.67368E-5 3.34731E-5




Global parameters

‘Source Mode _Compliance Level (A or V)
:,J Voltage 0 :J 0.1 ; ; -
g A e Export Data to Excel feature not available in Single

not regulated by the source

{0.01-10) Higher NPLC,
A Higher accuracy, Lower
'J-I 0 ) Export data to Excel speed

Measurement mode

Source Trigger Delay (sec)

Single Measurement | Sweep (Two Probe) | Sweep (Two Probe) + Constant Source | Four Probe | Multiple SMU |

SourceMeter

Keithley 2450 -

Qutput Level (V or A)

12

Voltage (V) Resistance (ohm)
1.99997 119492
Current (A) Power (Watt)

1.67368E-5

3.34731E-5




Global parameters

‘Source Mode _Compliance Level (A or V)

:,J Voltage 0 i}j 0.1 ; )
s e e e Specify no. of power line cycles the measurement should
not regula Y e source - - - .

‘Source Trigger Delay (sec) CrT TR be integrated for taking readings

:J.I 0 ) Export data to Excel sp?aed *

Single Measurement | Sweep (Two Probe) | Sweep (Two Probe) + Constant Source | Four Probe | Multiple SMU |

SourceMeter

Keithley 2450 -

Output Level (V or A)

Voltage (V) Resistance (ohm)
1.99997 119492
Current (A) Power (Watt)

1.67368E-5 3.34731E-5




Global parameters

‘Source Mode _Compliance Level (A or V)
o] votage o o1 um Select the SourceMeter to be used from drop down
Maximum value for the item 2
not regulated by the source rf'l a m e n U .
Source Trigger Delay (sec) {0.01-10) Higher NPLC,
A Higher accuracy, Lower
'J-I 0 ) Export data to Excel speed

Single Measurement | Sweep (Two Probe) | Sweep (Two Probe) + Constant Source | Four Probe | Multiple SMU |

SourceMeter

+ Keithley 2450
Keithley 6430

_— —

12

Voltage (V) Resistance (ohm)
1.99997 119492
Current (A) Power (Watt)

1.67368E-5 3.34731E-5




Global parameters

_l50urce Mode _.Compliance Level (A or V)
o Yotaoe ot pLC Specify the output voltage (V) or current value (A)
Maximum value for the item 21

not reguited by the source S n s depending on source mode.
Higher accuracy, Lower

A
rJJ 0 ) Export data to Excel speed

Source Trigger Delay (sec)

Single Measurement | Sweep (Two Probe) | Sweep (Two Probe) + Constant Source | Four Probe | Multiple SMU |

SourceMeter

Keithley 2450 -

Qutput Level (V or A)

12

Voltage (V) Resistance (ohm)
1.99997 119492
Current (A) Power (Watt)

1.67368E-5

3.34731E-5




Click on Run Button on the top-left corner of the screen
to initiate measurement.

[z} 12_5_207/5.vi Front Panel *
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Sweep (Two Probe)



Global parameters

[
Source Mode
. ) Voltage 0
4

Source Trigger Delay {sec)

o
7

Compliance Level (A or V)
0.1
4
Maximum value for the item
not regulated by the source

File Mumbering
o
5

MPLC

o 1
U

Export data to Excel

(0.01-10) Higher NPLC,
Higher accuracy, Lower

Single Measurement

0.1
4
Sweep option List size selection
Start ofp —= -ve Peak ofp ST Step size 4
Startofp (V or A)
A
v 0 _ Manual input list
+ve Peak ofp (V or A) s o g
: .: : 7 __‘_. o
J h
-ve Peak ofp (V or A) o E
= B
!,
End o/fp (V or &)
o
!
Mumber of Points
:‘.: 10 File Path for Source input
Step size (V or A) % C:\Jsers\Ca... |B31\500um\a.dsx |
0.1
!,

Sweep (Two Probe)

Set the source mode: <Voltage> or <Current>.

Real Time | Complete |

Waveform Chart

speed
| Sweep (Two Probe) + Constant Source | Four Probe | Multiple SMU |
SourceMeter
Keithley 2450 S | Stop Execution

Measurement Range (A ar V) )

sTOP

SourceMeter Voltage (V)

= =
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g
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wl
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) Clear Chart History

Index

SMU Voltage (V)
SMU Current (A)




Global parameters

Source Mode
. ) Voltage 0
4

Source Trigger Delay {sec)
o
4

Compliance Level (A or V)
0.1
4

ated by the source

Export data to Excel

File Mumbering
o

i

MPLC
21

s
(0.01-10) Higher NPLC,
Higher accuracy, Lower

Set the compliance level for unregulated item. For
voltage source, compliance should be corresponding to
current and vice versa. Refer to maximum compliance

level in datasheet of instrument.

Real Time | Complete |

Waveform Chart

=

0.8-

0.6-

04—

o
[¥]

SourceMeter Voltage (V)
&
] =1 T
SourteMete! Curren't (A)

&
&

-0.6-

-0.8-

speed
Single Measurement  Sweep (Two Probe) | Sweep (Two Probe) + Constant Source | Four Probe | Multiple SMU |
SourceMeter
Keithley 2450 S | Stop Execution
Measurement Range (A ar V) STOR
0.1
4
Sweep option List size selection
Start ofp —= -ve Peak ofp ST Step size 4

Startofp (V or A)
A
v 0 _ Manual input list

+ve Peak ofp (V or A) s o g
9> Zam VR
J h

-ve Peak ofp (V or A) 7 1
s o>
4

End o/fp (V or &)
o
!

Mumber of Points
:‘.: 10 File Path for Source input

Step size (V or A) 9, C:\Users\Ca... \B31\500uma. xlsx | LF |
0.1
!,

1=
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0.6-
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Global parameters

Source Mode Compliance Level (A or V) Fle Numberi L . . .
Ao o A P Set additional time delay between source triggering to
i 7 B o ( . o .

Mavimum vabse for the tem NPLC decrease sampling speed. Note that source has inbuilt
not regulated by the source ar, i
: (e} <
Lo Thoger Ol (oo eoromaernne, | d€lAY, SO this value adds on top of that. Refer to plot of
0 Export data to Excel Higher accuracy, Lower " . o 0 0
speed Delay vs. NPLC in excel file for approximate inbuilt delay.
Single Measurement  Sweep (Two Probe) | Sweep (Two Probe) + Constant Source | Four Probe | Multiple SMU |
Real Time | Complete | Iws.v |
B EE B ) Clear Chart History ErdieiEgz ) m
Keithley 2450 - RN Waveform Chart smucurrent (4) RN
Measurement Range (A ar V) STOR i= =
0.1
o 0.8- 0.8-
0.6- 0.6-
Sweep option List size selection
Start ofp —= -ve Peak ofp ST Step size 4 b= be=
s =
Startofp (V or A) u 0.2% 0.2-
ra' w
v 0 _ Manual input list % 5
+ve Peak ofp (V or A) 40 P e D—8 L=
> 4 v ﬁ ﬁ
-ve Peak ofp (V or A) ",-: 1 g -U.Z-“-‘E 0.2-
=B 2 g 3
4
End o/p (V or A) 0.4- -0.4-
o
Mumber of Points -0.6- -0.6-
:‘.: 10 File Path for Source input
Step size (V or A) B C:\Users\Ca... |B31\500um\a. sy | U =
0.1
. 1- -1- !
Index




Global parameters

‘Source Mode Compliance Level (A or V) File Mumbering
L, A .
.-J,l Voltage 0 :,': 0.1 :): 0
Maximum value for the item NPLC
not regulated by the source :'

Source Trigger Delay {sec)
A (0.01-10) Higher NPLC,
o ») Export data to Excel Higher accuracy, Lower

speed

Single Measurement  Sweep (Two Probe)

SourceMeter
Keithley 2450 S 1 Stop Execution
'Measurement Range (morv) STOR
0.1
4
Sweep option List size selection
Start ofp —= -ve Peak ofp ST Step size 4
Startofp (Vor A)
.
':,'} 0 _ Manual input list
+ve Peak ofp (V or A) i’ .
' oo
2 -
V o
e Peak ofp (Vor A) ',_"
B o)z
4 -
End o/fp (V or &) :.l 3
o g
- <
‘Number of Paints
:Jj 10 File Path for Source input

Step size (V or A) % C:YUsers\Ca... \B31\500um\a. xlsx i‘

0.1
v,

efer to end of SOP as to how to “Specify excel or image

le location”

Sweep (Two Probe) + Constant Source | Four Prabe | Multiple SMU |

Turning this on (green color) would export the plot data

~ into an excel file whose path is specified in File path.

Similarly specify file name for image fil emember
not to put any file extensions in any ffe name

RealTme ~ Complete |I\rs.'l|' |

File path (dialog if empty) for excel file
L [C: \Wsers\CascadeProbeStation\Desktop \Anurag\data |E
= FE paaT (aiaiog 1T empty) rar mage e
b IC: \Users\CascadeProbeStation \Desktop\Anurag vi_vs_t |E SMU Voltage (V) m
smu current (2) [N

XY Graph
0.5-

SMU Voltage (V)

Time (s)




Global parameters

‘Source Mode Com pliance Level (A or V) File Mumbering
.'.JI Voltage 0 : 0.1 ,'. 0 . 0
Mo ke i e e s Specify no. of power line cycles the measurement should
not regulated by the source ) B o .
 Source Tigger Doy (se2) $ be integrated for taking readings
o0 J Export data to Excel ltl‘-l'gﬁér‘;ccuéc}, o ‘
speed

Single Measurement  Sweep (Two Probe) Sweep (Two Probe) + Constant Source | Four Probe | Multiple SMU |

RealTime = Complete | Tve.v |
SourceMeter File path (dialog if empty) for excel file
Keithley 2450 = + % IC: \sers\CascadeProbeStation\Desktop Anurag \data | =3
Stop Execution File path (dialog if empty) for image file
‘Measurement Range (A or V) 'k[C:\Users\CascadeProbeStation\Desktop\Anuragvi_vs_t =i SMU Valtage (V) m
I
oJlo.1 X Graph smu current (2) [N
0.5-
o-
Sweep option List size selection
-0.5-
Start ofp —= -ve Peak ofp ST Step size 4
_1 -
Startofp (Vor A)
A _
0 _ Manual input list ) L
+ve Peak ofp (V or A) eS| 0 A w
g y: = [i] =
|2 - 4 B
5 i s
-ve Peak ofp (V or A) 7 = EE=
" . s
A 5 = B I
4 -
End o/fp (V or &) LB
o = 33
Y 2
‘Number of Paints =
:J,I 10 File Path for Source input 45—
Step size (V or A) B C:\Users\Ca... |B31\500um\a. sy | '
0.1 5=
V,
Time (s)




Global parameters

Select
menul.

‘Source Mode Compliance Level (A or V) File Mumbering
Sl voltage ] 0.1 ) 0
U i 7
Maximum value for the item NPLC
not regulated by the source :'| 1
Source Trigger Delay {sec) "
ar (0.01-10) Higher NPLT,
" ») Export data to Excel Higher accuracy, Lower
speed
Single Measurement  Sweep (Two Probe) Sweep (Two Probe) + Constant Source | Four Prabe | Multiple SMU

SourceMeter
thley 2450 Stop Execution
Keithley 6430 =TOR
0.1
4
Sweep option List size selection
Start ofp —= -ve Peak ofp ST Step size 4
Startofp (Vor A)
’
':,-I 0 _ Manual input list
Hve Peak ofp (V or &) ;.ID f.'D
o5 4 v,
4 - 1
~ve Peak ofp (V or A) o
=B oz
e “+
End o/fp (V or &) s
’ )

¢,
‘Number of Paints

:J,I 10 File Path for Source input

Step size (V or A) 9, C:\Users\Ca... \B31\500uma. xlsx | LF 1
Ho.1

7,

Real Time

the SourceMeter to be used from drop down

Complete | Ive. W |

File path (dialog if empty) for excel file

% IC: \sers\CascadeProbeStation\Desktop Anurag \data

| =]

File path (dialog if empty) for image file

'k[C:\Users\CascadeProbeStation\Desktop\Anuragvi_vs_t

| = |

SMU Voltage (V)

SMU Voltage (V)

XY Graph

SMU Current (A)

0.5-

1
w
[

Time (s)




Global parameters

‘Source Mode Com pliance Level (A or V) File Mumbering
4 votage o & A Enter the measurement range for SourceMeter. For
i s P voltage source mode, range should correspond to current
. ,‘J 1 )
TR Doy e eormmgeree, | @Nd Vice-versa.
¥ ) Export data to Excel Higher accuracy, Lower
speed

Single Measurement  Sweep (Two Probe) Sweep (Two Probe) + Constant Source | Four Prabe | Multiple SMU |

RealTme ~ Complete |I\rs.'l|' |

SourceMeter File path (dialog if empty) for excel file
Keithley 2450 = + % IC: \sers\CascadeProbeStation\Desktop Anurag \data | =3
Stop Execution File path (dialog if empty) for image file
Measurement Range (A or V) 4[C:\Users\CascadeProbestation Desktop\Anuragvi_vs_t | = sMUvoltage () [N
;
oJlo.1 X Graph smu current (2) [N
0.5-
o-
Sweep option List size selection
-0.5-
Start ofp —= -ve Peak ofp ST Step size 4
_1 -
Startofp (Vor A)
’
':,-I 0 _ Manual input list ) s
’.+ue Peak ofp (V or &) ;.ID i..ID & 2-
2 ~ ) ]
v, i ]
-ve Peak ofp (V or A) 7 = EE=
B L E &
v, o 3-
End o/fp (V or &) LB
Ao 2 g
- <
‘Number of Paints =
:J,I 10 File Path for Source input 45—
Step size (V or A) 9, C:\Users\Ca... \B31\500uma. xlsx | LF 1 :
Ho.1 -5-
V,
Time (s)




Global parameters

Stop execution button breaks the program run in
between.

‘Source Mode Compliance Level (A or V) File Mumbering
Sl voltage ] 0.1 ) 0
U i 7
Maximum value for the item NPLC
not regulated by the source :'| 1
Source Trigger Delay {sec) "
ar (0.01-10) Higher NPLT,
" ») Export data to Excel Higher accuracy, Lower
speed
Single Measurement  Sweep (Two Probe) Sweep (Two Probe) + Constant Source | Four Prabe | Multiple SMU

SourceMeter
Keithley 2450 - SR
‘Measurement Range (A or V) STOR
0.1
!
Sweep option List size selection
Start ofp —= -ve Peak ofp ST Step size 4
Startofp (Vor A)
’
':,-I 0 _ Manual input list
+ve Peak ofp (V or A) 4 .
A 7° b
o A
e Peak ofp (Vor A) ,
=B oz
A J..
End o/fp (V or &) s
’ )

¢,
‘Number of Paints

:J,I 10 File Path for Source input

Step size (V or A) 9, C:\Users\Ca... \B31\500uma. xlsx | LF 1
Ho.1

7,

Real Time

Complete | Ive. W |

File path (dialog if empty) for excel file

% IC: \sers\CascadeProbeStation\Desktop Anurag \data

| =]

File path (dialog if empty) for image file

'k[C:\Users\CascadeProbeStation\Desktop\Anuragvi_vs_t

| = |

SMU Voltage (V)

SMU Voltage (V)

XY Graph

SMU Current (A)

0.5-

1
w
[

Time (s)




Global parameters

‘Source Mode Compliance Level (A or V) File Mumbering
Sl voltage 0 0.1 240
4 - ';
Maximum value for the item NPLC
not regulated by the source :'| 1
of

‘Source Trigger Delay {sec) : Lkt
0.01-10) Higher NPLC,
Higher accuracy, Lower
speed

’
o0 ) Export data to Excel

4

Select the sweep option and list size selection from drop
down menu

Single Measurement  Sweep (Two Probe) Sweep (Two Probe) + Constant Source | Four Prabe | Multiple SMU |

SourceMeter
Keithley 2450 - Stop Execution
'Measurement Range (A or V) STOP
0.1
Y
Sweep option List size selection
Starto/p —> (+)Peak ojp Step size T

Start o/p —> (-JPeak o/p

Start o/p —> (-)Peak o/p —>End o/p

Start o/p —> (+)Peak ofp > 0 —> (-)Peak o/p —>End o/p Manual input list
Start ofp —» (-Pesk ofp —> 0 —= (+)Peak ofp —=>End o/p -3 0
Manual input r/_'l
File input = B
= J_.
B o2
4 -
End o/fp (V or &) - B
3 .I "J.
v, 2
‘Number of Paints
:J,I 10 File Path for Source input
Step size (V or A) 9, C:\Users\Ca... \B31\500uma. xlsx | LF 1

0.1
0.

RealTme ~ Complete |I\rs.'l|' |

File path (dialog if empty) for excel file

L [C: \Wsers\CascadeProbeStation\Desktop \Anurag\data |E

File path (dialog if empty) for image file

b IC: \Users\CascadeProbeStation \Desktop\Anurag vi_vs_t |E SMU Voltage (V) m

XY Graph SMU Current (A) m
0.5-

SMU Voltage (V)
2
n
I

Time (s)




Global parameters

Specify start output, peak output, end output, manual

‘Source Mode Compliance Level (A or V) File Mumbering
Sl voltage 0 0.1 240
4 - ';
Maximum value for the item NPLC
not regulated by the source :'| 1
of

Source Trigger Delay {sec)

input list, file path in the numeric control box depending
upon the option chosen in the last step. Note that for File
input, file should be either .csv or .txt file and not .xlsx

Also +ve peak o/p and -ve peak o/p should be +ve value

if required for sweep option

File path (dialog if empty) for excel file

% IC: \sers\CascadeProbeStation\Desktop Anurag \data

| =]

File path (dialog if empty) for image file

'k[C:\Users\CascadeProbeStation\Desktop\Anuragvi_vs_t

SMU Voltage (V)

| = |

ar (0.01-10) Higher NPLT,
"J ») Export data to Excel Higher accuracy, Lower
speed
Single Measurement  Sweep (Two Probe) Sweep (Two Probe) + Constant Source | Four Prabe | Multiple 51 fl Ie
SourceMeter
Keithley 2450 S 1 Stop Execution
'Measurement Range (morv) STOR
0.1
4

Sweep option

Start ofp —= -ve Peak ofp ST

Startofp (V or A)
o
v,

+ve Peak ofp (V or A)
B
v,

-ve Peak ofp (V or A)
s
v,

End o/fp (V or &)
Ao
v,

Mumber of Points
10
o

Step size (V or A)
0.1
,

List size selection

Step size N

Manual input list

."l Y
L
J,

o

File Path for Source input
9, C:\Users\Ca... \B31\500uma. xlsx | LF 1

XY Graph
0.5-

SMU Voltage (V)

SMU Current (A)

Time (s)




Click on Run Button on the top-left corner of the screen
to initiate measurement.

[z} 12_5_207/5.vi Front Panel *

File Edit Wiew Project Operate Tools Window Help
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Sweep (Two Probe + Constant Source)



Global parameters

[
‘Source Mode

. ) Voltage 0
“

Source Trigger Delay {sec)
]

)

Compliance Level (A or V)
0.1
7
Maximum value for the item
not regulated by the source

J Export data to Excel

File Mumbering

(0.01-10) Higher NPLC,
Higher accuracy, Lower
speed

Single Measurement | Sweep (Two Probe)  Sweep (Two Probe) + Constant Source | Four Probe | Multiple SMU

SourceMeter

Keithley 2450

Sweep option

Measurement Range (A or V)

— 0.1
7

Startofp —> +ve Peakofp > Endofp

List size selection

Step size T {

Set the source mode: <Voltage> or <Current>.

Real Tme  Complete | SMU Current vs. SMU Voltage |

File path (dialog if empty) for excel file

‘Lt \Users\CascadeProbeStation\Desktop\anurag \data

| |

File path (dialog if empty) for image file

'k[C:\Users\CascadeProbeStation\Desktop\Anuragvi_vs_t

| = |

SMU Voltage (V)

[~/
SMU Current (A) ]

SMU {Constant) Voltage (V) BN

Start ofp (Vor A)

e
v E : Manual input list
+ve Peak ofp (V or A) 40 .
g i, Ao
ol 5 4
Y, A
-ve Peak ojp (V or A) i,
s . B
< -
End ofp (V or A) = B
! v, S
= B
= <
Mumber of Points
o 10 File Path for Source input

,
Step size (VorA)
oz
7y
SourceMeter {Constant)
Keithley 6430

Source mode

Voltage

Output (V or A)
1 1E-5
v

% C:'ser...\Desktop'anurag. tet

=

ot |
_Compliance (Aorv)
flo.1

.
4

XY Graph SMU {Constant) Current (A) m
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4.75- e e e
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Global parameters

grommmle L 1) it (erd Fie Numbering Set the compliance level for unregulated item. For

7 Voltage ' 0. | 0 - a
e e Tk voltage source, compliance should be corresponding to
not regulated by the source s . o -

Source Trigge Dely (520 T 9 current and vice versa. Refer to maximum compliance

(0.01-10) Higher NPLC,
Higher accuracy, Lower
speed

';-: 0 J Export data to Excel

level in datasheet of instrument.

Single Measurement | Sweep (Two Probe)  Sweep (Two Probe) + Constant Source | Four Probe | Multiple SMU |

Real Tme  Complete | SMU Current vs, SMU Voltage |
SourceMeter 'Measurement Range (A or V) Stop Execution
. I8 ——
Keithley 2450 i o 0.1 STOFP File path (dialog if empty) for excel file
‘Lt \Users\CascadeProbeStation\Desktop\anurag \data | & SMU Voltage (v) m
File path (dialog if empty) for image file SMU Current (A) N
Sweep option List size selection 'k[C:\Users\CascadeProbeStation\Desktop\Anuragvi_vs_t =i SMU {Constant) Veltage (V) m
Startofp —> +ve Peak ofp —>Endofp < Step size N { XY Graph SMU {Constant) Current (A) m
Startofp (V or A) 5- 4.75E-5- -46E7 -2.25
e -
T 1 Manual input list e
+ve Peak ofp (V or A) 45 y 4.5 -2.2
e v, . 4.25-
3, ' el -2.15
-ve Peak ojp (V or A) A o .
A gl 3.75- g 2
= B 2 C-21 €
& 4 = 35 a I
End ofp (V or A) = B EEpIe- 2 o
i v K g 25 27565+ s
2 ,}EE" 30 [T o
o 2 e | 2 2
‘Number of Points 22754 o o =
:J.: 10 File Path for Source input % 2.5% 2.258-5- % ET
. _ 3 ug
Step size (V or A) & C:\User... \Desktoplanurag. bt =2 L Z-195 "
oy 2- ) 2
0.2
, -
175 -3
1.5-
SourceMeter {Constant) L= -1.85
ey | - Sii iRt A aRRR A RRRA AR
0.75- I I | 3787 -18
Source mode Output {V or A) Compliance (A or V) .5 i 1.5 2
Voltage H1E5 0.1 Time (5)
U Y,




Global parameters

‘Source Mode Compliance Level (A or V) File Mumbering
Sl voltage 0 0.1 240
4 - ';
Maximum value for the item NPLC
not regulated by the source :'| 1
of

Source Trigger Delay {sec)

:
o
7

(0.01-10) Higher NPLC,
Higher accuracy, Lower
speed

) Export data to Excel

Set additional time delay between source triggering to
decrease sampling speed. Note that source has inbuilt
delay, so this value adds on top of that. Refer to plot of
Delay vs. NPLC in excel file for approximate inbuilt delay.

Single Measurement | Sweep {Two Probe) ~ Sweep (Two Probe) + Constant Source | Four Probe | Multiple SMU |

SourceMeter
Keithley 2450

Sweep option

Startofp —> +ve Peakofp > Endofp

Startofp (Vor A)
o
7,

+ve Peak ofp (V or A)
B

-ve Peak ojp (V or A)
B
7,

End ofp (V or A)
B

Mumber of Points
410
7,

Step size (V or A)
.2

e

i)

Source mode

Voltage

Measurement Range (A or V)

: Stop Execution
v 0.1
7

STOP
List size selection
Step size T ‘
_ Manual input list
= [l &
.J.' ",'I o
a1
.
- B
-
3
v,
File Path for Source input
% C:'ser...\Desktop'anurag. tet = 1

SourceMeter {Constant)
Keithley 6430 v ‘

Output {V or A) Compliance (A or V)
| 1E-5 o1
U Y,

Real Tme  Complete | SMU Current vs, SMU Voltage |

File path (dialog if empty) for excel file

‘Lt \Users\CascadeProbeStation\Desktop\anurag \data

SMU Voltage (V)

File path (dialog if empty) for image file

SMU Current (A)

'k[C:\Users\CascadeProbeStation\Desktop\Anuragvi_vs_t

SMU {Constant) Voltage (V) BN

XY Graph

4-

SMU Voltage (V)

1.25-

£

SMU (Constant) Current (A) m
=-4,6E-7

-2.25

2.1

() uanD (Juelsuod) NS
(1) 2B=3jon (Ju=ysuoD) NS

-1.85

- I e ENamSESaSmaSEEE
ree o EESSSSSNSSNSSSSSSSSHBSSSSESSEN ;- _; ;
2

1 1.5

Time (5}




Global parameters

‘Source Mode

Com pliance Level (A or V)

.

File Mumbering

_ Turning this on (green color) would export the plot data
into an excel file whose path is specified in File path.

:,I Voltage 0 w01 1
o o v |

Maximum value for the item
not regulated by the source

Source Trigger Delay {sec)
ar (0.01-10) Higher NPLT,
¥ Higher accuracy, Lower

speed

) Export data to Excel

Single Measurement | Sweep (Two Probe)  Sweep (Two Probe) + Constant Source | Four Probe | Multiple SMU

Real Tme  Complete | SMU Current vs. SMU Voltage |
SourceMeter 'Measurement Range (A or V) Stop Execution
) :
Keithley 2450 i -—J.I 0.1 STOFP File path (dialog if empty) for excel file
‘Lt \Users\CascadeProbeStation\Desktop\anurag \data | & SMU Voltage (V) m
R P el e SMU Current (A) ]
Sweep option List size selection 'k[C:\Users\CascadeProbeStation\Desktop\Anuragvi_vs_t =i 5MU (Constant) Veltage (V) m
Startofp —> +vePeakojp —>Endaofp < stepsize < | XY Graph SMU {Constant) Current (4)  |EENEY
Startofp (V or A) 5- 4.75E-5- -46E7 -2.25
L4 -
",-I 1 _ Manual input list GHE
+ve Peak ofp (V or A) 40 o 45 =
s 7 =
3, i el -2.15
-ve Peak o/p (V or A) o T y g
olls 2 Ao E-31 E
4 e o =
End ofp (V or A) = E a3.25-‘§’2?5E 7= 2 g
G v, y e B-305 @
7, 3 g 34U ) )
Number of Paints = £a2753 rr:;’ 2 “3’
:,-I 10 File Path for Source input % 25% L % ET
) - 3 ‘e
‘Step size (V or A) % C:'User. .. \Desktoplanurag, bt = B Z-1es
oz == e =
Z 1.75- “18
SourceMeter {Constant) L= -1.85
errn < o S
- I I 1 O ==0s T
Source mode OQutput (v or A) Compliance (A or V) .5 1 1.5 2
B — -l fu Time (s)
7] H H
Refer to end of SOP as to how to “Specify excel or image
file location”




Global parameters

‘Source Mode

) Voltage 0

K
4

Source Trigger Delay {sec)
]

)

Compliance Level (A or V)
0.1
7
Maximum value for the item
not regulated by the source

J Export data to Excel

File Mumbering

Higher a-r:c.Lii'acy, Lower
speed

Specify no. of power line cycles the measurement should

be integrated for taking readings

Single Measurement | Sweep (Two Probe)  Sweep (Two Probe) + Constant Source | Four Probe | Multiple SMU |

SourceMeter

Keithley 2450

Measurement Range (A or V)

— 0.1
7

Stop Execution

Sweep option List size selection

Startofp —> +vePeakofp —>Endofp * Step size NI {
Start ofp (Vor A)
-4
T 1 _ Manual input list
+ve Peak ofp (V or A) 40 .
A . Mo
ol 5 - ;
Y, ’
-ve Peak ofp (V or A) A 1
s . B
4 -
End ofp (V or A) = B
! v, S
2
g <
‘Mumber of Paints
:,': 10 File Path for Source input
Step size (V or A) % C:\User... \Desktop\anurag. tet = +
0.2

e

SourceMeter {Constant)

Keithley 6430 V {
Source mode Output (v or A) _Compliance (Aorv)
Voltage 1 1E-5 0.1
7 &

Real Tme  Complete | SMU Current vs. SMU Voltage |
File path (dialog if empty) for excel file
L[C:\Users\CascadeProbeStation\Desktop \Anurag\data | & SMU Voltage (V) m
File path (dialog if empty) for image file SMU Current (A) N
b IC: \Users\CascadeProbeStation \Desktop\Anurag vi_vs_t =i 5MU (Constant) Veltage (V) m
XY Graph SMU {Constant) Current (A) m
5- 4. -4,6E-7 -2.25
4.75- e e e e e e e e e e
A A
4.5 T R
' A A A
+25° NN NS EEEEEN S AENEENEES
- — -4.47 -2.15
3.75- __7__7__7 2 i
_ [ e e e e s — 1, 557 — —2,1 ©
= PR =) =l
= = o o
w25 2 7565+ oo |
=3 [t
g 3t 2 ES
22753 = =
§ 2,256-5-] g2 3
= 252 g G
A & ] fr=1
2.25- ES 1395
- s 2
175 e
1.5-
1.25- -1.85
-
0.75- , , -18
0.5 1 1.5
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Global parameters

‘Source Mode

. ) Voltage 0
“

Compliance Level (A or V)
0.1
7
Maximum value for the item

not regulated by the source
Source Trigger Delay {sec)

A

] J Export data to Excel

4

File Mumbering

(0.01-10) Higher NPLC,
Higher accuracy, Lower
speed

Select the SourceMeter to be used from drop down

menu.

Single Measurement | Sweep (Two Probe)  Sweep (Two Probe) + Constant Source | Four Probe | Multiple SMU

SourceMeter

M A
ley 2450 ool

Keithley 6430

Sweep option

Startofp —> +ve Peakofp > Endofp

Start ofp (Vor A)

Measurement Range (A or V)

List size selection

Step size T {

e
o0 1 _ Manual input list
+ve Peak ofp (V or A) 40 ;.
-8 v 0
= B 4
Y, ’
-ve Peak o/p (V or A) y K
s “E
4 -
End ofp (V or A) = B
A v, S
= B
& 2
‘Mumber of Paints
:JI 10 File Path for Source input
Step size (V or A) % C:\User... \Desktop\anurag. tet = *
Ho.2
7
SourceMeter {Constant)
Keithley 6430 v {

Source mode

Voltage

Output (V or A)
1 1E-5
v

_Compliance (Aorv)
flo.1

.
4

Real Tme  Complete | SMU Current vs. SMU Voltage |
File path (dialog if empty) for excel file
L[C:\Users\CascadeProbeStation\Desktop \Anurag\data | & SMU Voltage (V) m
File path (dizlog if empty) for image file SMU Current (A) N
b IC: \Users\CascadeProbeStation \Desktop\Anurag vi_vs_t =i 5MU (Constant) Veltage (V) m
XY Graph SMU {Constant) Current (A) m
5- -4.6E-7 -2.25
4.75- e e e e e e e e e e
A A A
4.5- T R
- A A A
]
= SSSs=======s======== -4,467 -2.15
3.75- __7__7__7 2 i
_ [ e e e e s — 1, 557 — —2,1 ©
= PR =) =l
= = o o
w 2575 27565 oo |
CR g 205 g
g °E 2 2
22753 = =
2 2.256-5- £2 s
= 252 g G
A @ ] fr=1
a5 Z-195 7
2- ¥z
1.75 15
1.5-
1.25- -1.85
i-
0.75- , , -18
0.5 1
Time (5}




Global parameters

Source Trigger Delay {sec)

A

] J Export data to Excel

4

‘Source Mode Compliance Level (A or V) File Mumbering
2| yoltage 0 0.1 Ao
4 - ';
Maximum value for the item NPLC
not regulated by the source :', 1

(0.01-10) Higher NPLC,
Higher accuracy, Lower
speed

Enter the measurement range for SourceMeter. For
voltage source mode, range should correspond to current

and vice-versa.

Single Measurement | Sweep (Two Probe)  Sweep (Two Probe) + Constant Source | Four Probe | Multiple SMU |

SourceMeter
Keithley 2450 e 'J 0.1

Sweep option

Startofp —> +ve Peakofp > Endofp

Start ofp (Vor A)

Measurement Range (A or V)

List size selection

Step size T {

e
o0 1 _ Manual input list
+ve Peak ofp (V or A) 40 ;.
-8 v 0
= B 4
Y, ’
-ve Peak o/p (V or A) y K
s “E
4 -
End ofp (V or A) = B
A v, S
= B
& 2
‘Mumber of Paints
:JI 10 File Path for Source input
Step size (V or A) % C:\User... \Desktop\anurag. tet = *
Ho.2
7
SourceMeter {Constant)
Keithley 6430 v {

Source mode

Voltage

Output (V or A)
1 1E-5
v

_Compliance (Aorv)
flo.1

.
4

Real Tme  Complete | SMU Current vs. SMU Voltage |

File path (dialog if empty) for excel file

‘Lt \Users\CascadeProbeStation\Desktop\anurag \data

| |

File path (dialog if empty) for image file

'k[C:\Users\CascadeProbeStation\Desktop\Anuragvi_vs_t

| = |

SMU Valtage (V) ]
SMU Current (A) ]

SMU {Constant) Voltage (V) BN

XY Graph SMU {Constant) Current (A) m
5= -4.6E-7 -2.25
4,75- e
A A B
45- e e m—— 4 0T 2.2
- A A A
S EEEEESESSSEESEEEE
el SSSs=======s======== -4,467 -2.15
3.75- __7__7 __7 2 i
35— e ————————————= mmmmmmm—— . JE-7 = -2.1 C
o) ‘ _— (o] ﬁ
= = o o
w25 2 7565+ 2 .3
u = 2.05
@ 3D ) o
° =] E3 E
2753 & 2
2 o252 225" g2 =
& & a i
2.25- -
195
2= ) =
175 is
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-
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w
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Global parameters

‘Source Mode

. ) Voltage 0
“

Source Trigger Delay {sec)
]

)

Compliance Level (A or V)
0.1
7
Maximum value for the item
not regulated by the source

J Export data to Excel

File Mumbering

(0.01-10) Higher NPLC,
Higher accuracy, Lower
speed

Stop execution button breaks the program run in

between.

Single Measurement | Sweep (Two Probe)  Sweep (Two Probe) + Constant Source | Four Probe | Multiple SMU |

SourceMeter

Keithley 2450

Sweep option

Measurement Range (A or V)

— 0.1
7

Startofp —> +ve Peakofp > Endofp

Start ofp (Vor A)

e
v, B . Ma
+ve Peak ofp (V or A) 40 .
LB 4 Y
Y, ’
-ve Peak ojp (V or A) 5
s )
4 -
End ofp (V or A) !
-~ i,
2
Y,
‘Mumber of Paints
10
7
Step size (VorA)
0.2

e

SourceMeter {Constant)
Keithley 5430

Source mode

Voltage

Output (V or A)
1 1E-5
v

% C:'ser...\Desktop'anurag. tet

List size selection

Step size T {
nual input list
o]
§1
12
13

File Path for Source input

=

ot |
_Compliance (Aorv)
flo.1

.
4

| Real Tme  Complete | SMU Current vs. SMU Voltage |

File path (dialog if empty) for excel file

‘Lt \Users\CascadeProbeStation\Desktop\anurag \data

| |

SMU Voltage (V)

File path (dialog if empty) for image file SMU Current (A) N
b IC: \Users\CascadeProbeStation \Desktop\Anurag vi_vs_t =i 5MU (Constant) Veltage (V) m
XY Graph SMU {Constant) Current (A) m
5- 4. -4.6E-7 -2325
4.75- e e e
A A
45 e —————————— . T 2.2
A A A
%257 BN NEEEEEEmmamEEEEmEEEEEEEmEEEE
el — -4.47 -2.15
3.75- __7__7__7 2 2
_ [ e e e e s — 1, 557 — —2,1 ©
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g 3£ y )
= = 3
22753 = “3
E 2.25E-5- 02 5
g 252 5 =
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2,25~ -
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2- z =
1.75 is
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-
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Global parameters

Source Trigger Delay {sec)

A

] J Export data to Excel

4

‘Source Mode Compliance Level (A or V) File Mumbering
2| yoltage 0 0.1 Ao
4 - ';
Maximum value for the item NPLC
not regulated by the source :', 1

(0.01-10) Higher NPLC,
Higher accuracy, Lower
speed

Select the sweep option and list size selection from drop

down menu

Single Measurement | Sweep (Two Probe)  Sweep (Two Probe) + Constant Source | Four Probe | Multiple SMU |

SourceMeter
Keithley 2450 e 'J 0.1

Sweep option

Start ofp > (+)Peak o/p
Start ofp > (JPeak ofp

Start ofp Peak ofp —> End ofp
Start ofp —> (+)Peak ofp —> 0 —> (-)Peak o/p —> End ojp
Start ofp —> (-JPeak ofp —> 0 —> (+)Peak o/p —> End ojp

Measurement Range (A or V)

STOF

List size selection

Step size T {

Manual input list

Marwal input ol B E p
File input f
—ue Peak ain (i or A) g E
s “E
4 -
End ofp (V or A) = B
A -
7, 2
Mumber of Points
10 File Path for Source input

,
Step size (VorA)
0.2

e

SourceMeter {Constant)
Keithley 5430

Source mode

Voltage

Output (V or A)
1 1E-5
v

% C:'ser...\Desktop'anurag. tet

ot |
_Compliance (Aorv)
flo.1

.
4

Stop Execution

=

Real Tme  Complete | SMU Current vs. SMU Voltage |

File path (dialog if empty) for excel file

‘Lt \Users\CascadeProbeStation\Desktop\anurag \data

| |

File path (dialog if empty) for image file

'k[C:\Users\CascadeProbeStation\Desktop\Anuragvi_vs_t

| = |

SMU Valtage (V) ]
SMU Current (A) ]

SMU {Constant) Voltage (V) BN

XY Graph SMU (Constant) Current (A) m
5= -4.6E-7 -2.35
4.75- e
A A B
4.5- e e m—— 4 0T 2.2
- A A A
S EEEEESESSSEESEEEE
el SSSs=======s======== -4.47 -2.15
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= = o o
o 255 3.756-5- o8
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@ 3D ) o
.o h ES 2
2753 =
2 o252 225" gz 5
& & a i
2.25- -
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1.5-
1.25- -1.85
-
0.75- , -18

I
1
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w
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Global parameters

e A EE R SnRNEERRRY e Specify start output, peak output, end output, manual
parun ohe 2 et :.JNlPLC input list, file path in the numeric control box depending
N ipaamrERaRRRRE: eomwewiec | UPON the option chosen in the last step. Note that for File
peed input, file should be either .csv or .txt file and not .xIsx

Single Measurement | Sweep (Two Probe)  Sweep (Two Probe) + Constant Source | Four Probe | Multiple 51 fl Ie

Also +ve peak o/p and -ve peak o/p should be +ve value

SourceMeter 'Measurement Range (A or V) Stop Execution If reCLu | red fo r swee p 0 ptlo n
- :
Keithley 2450 N -—J.’ 0.1 File path (dialog if empty) for excel file
‘Lt \Users\CascadeProbeStation\Desktop\anurag \data | & SMU Voltage (V) m
File path (dialog if empty) for image file SMU Current (A) N
Sweep option List size selection 'k[C:\Users\CascadeProbeStation\Desktop\Anuragvi_vs_t =i 5MU (Constant) Veltage (V) m
Startofp —> +ve Peakofp —>Endofp i Step size N XY Graph SMU {Constant) Current (A) m
Startofp (V or A) 5- 4.25E-5- —46E7 -2.35
’ -
';-I 1 Manual input list G
+ve Peak ofp (V or A) 40 o 45 =
LB & v 1 e
3. T - -2.15
—ve Peak ofp (V or A) o 3,75 2 2
= B = B . £, &
& . = T 0
End o/p (v or ) LB < 355 g g
A v, o 255 3.756-5- o
> CR g 205 f
& 2 k] E 2 2
‘Number of Points 22754 o o =
:J.I 10 File Path for Source input % 2.5% 2.258-5- % ET
. - =] g
Step size (V or A) % C:\User... \Desktoplanurag. bt =2 2.25 Z-195 "
2= 2 =
0.2
Y 175 -3
1.5-
SourceMeter {Constant) L= -1.85
oo < i, St
0.75- 7. , , | 377 -18
Source mode Output (v or A) _Compliance (Aorv) .5 1 1.5 2
Voltage 2 1E5 0.1 Time (5)
o )




Global parameters

‘Source Mode

. ) Voltage 0
“

Compliance Level (A or V)
0.1
7
Maximum value for the item

not regulated by the source
Source Trigger Delay {sec)

A

] J Export data to Excel

4

File Mumbering

(0.01-10) Higher NPLC,
Higher accuracy, Lower
speed

Similarly, specify the configuration for SourceMeter with

constant voltage or constant current output.

Single Measurement | Sweep (Two Probe)  Sweep (Two Probe) + Constant Source | Four Probe | Multiple SMU

SourceMeter

Keithley 2450 e 'J 0.1

Sweep option

Startofp —> +ve Peakofp > Endofp

Start ofp (Vor A)

Measurement Range (A or V)

List size selection

Step size T {

nual input list

o

[X]

[

e
v, B . Ma
+ve Peak ofp (V or A) 40 .
= B < U,
Y, ’
-ve Peak ojp (V or A) 5
s )
4 -
End ofp (V or A) !
-~ i,
o2
Y,
Mumber of Points
10

,
Step size (VorA)

0.2

e

Source mode

Voltage

File Path for Source input

% C:'ser...\Desktop'anurag. tet = *

SourceMeter {Constant)
Keithley 5430

Output (V or A)
H1E5
J;

ot |
_Compliance (Aorv)
flo.1

.
4

Real Tme  Complete | SMU Current vs. SMU Voltage |

File path (dialog if empty) for excel file

‘Lt \Users\CascadeProbeStation\Desktop\anurag \data

| |

File path (dialog if empty) for image file

'k[C:\Users\CascadeProbeStation\Desktop\Anuragvi_vs_t

| = |

SMU Voltage (V)

[~/
SMU Current (A) ]

SMU {Constant) Voltage (V) BN

XY Graph SMU {Constant) Current (A) m
5= -4.6E-7 -2.25
4,75- e
A A B
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- A A A
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Four Probe



Global parameters

‘Source Mode

. ) Voltage 0
“

Com pliance Level (A or V)

Source Trigger Delay {sec)
'
o

4

) Export data to Excel

4 3
0, 0.1 ",'I ]
Maximum value for the item NPLC
not regulated by the source :'| 1

of

File Mumbering

(0.01-10) Higher NPLC,

Higher accuracy, Lower

speed
Single Measurement | Sweep {Two Probe) | Sweep (Two Probe) + Constant Source  Four Probe
SourceMeter Multimeter
Keithley 2450 = % GPIBO::20::INSTR =
Measurement Range (V or A) Measurement Mode
:J.’ 0.1 Voltage
Stop Execution » Measurement Range (V or A)
STOP o

Sweep option
Startofp —> +ve Peak ofp —> End ofp

Startofp (Vor A)
-
4
+ve Peak ofp (V or A)
B
Y,
-ve Peak ofp (V or A)

F
i

4
End ofp (V or A)
L P
Y,
Mumber of Points
10
4
Step size (V or A)
oz

“

List size selection

ST Step size e

Manual input list

1]

[y

2

FERy ans A T

5

File Path for Source input
% C:'ser... \Desktop\anurag, tet

Multiple SMU

=3

Set the source mode: <Voltage> or <Current>.

Real Time ~ Complete

File path (dialog if empty) for excel file

SMU Current vs. SMU Voltage | Multimeter vs. SMU Voltage |

L[C: \Uzers\CascadeProbeStation\Desktop\Anurag\data

File path (dialog if empty) for image file

SMU Voltage (V)

&[C: \Users\CascadeProbeStation\Desktop\Anuragvim_vs_t

svucurrent (4) [N

XY Graph

22-  1.8E-5-

F-
[

SMU Voltage (V)
i
1

SMU Current (&)

o
1

Multimeter (V or A) m

(v 1o A) =32waNK

Time (s)




Global parameters

‘Source Mode
. ) Voltage 0
“

Source Trigger Delay {sec)

Com pliance Level (A or V)

’
o ) Export data to Excel

File Mumbering
g
4,
_NPLC
o 1
“
(0.01-10) Higher NPLC,

Higher accuracy, Lower
speed

Set the compliance level for unregulated item. For

voltage source, compliance should be corresponding to
current and vice versa. Refer to maximum compliance

level in datasheet of instrument.

Single Measurement | Sweep {Two Probe) | Sweep (Two Probe) + Constant Source  Four Probe | Multiple SMU |

SourceMeter
Keithley 2450 e

Measurement Range (V or A)
Ho.1
o]0

Stop Execution
STOP

Sweep option
Startofp —> +ve Peak ofp —> End ofp

Startofp (Vor A)
-
v,

+ve Peak ofp (V or A)
B
Y,

-ve Peak ofp (V or A)
B
v,

End ofp (V or A)
L P
Y,

Mumber of Points
10
J

Step size (V or A)
.2

“

Multimeter
% GPIBO::20::INSTR =
Measurement Mode
Voltage
Measurement Range (V or A)
10
s
List size selection
ST Step size e

Manual input list

File Path for Source input

=3

% C:'ser... \Desktop\anurag, tet

Real Time = Complete | SMU Current vs. SMU Valtage | Multimeter vs. SMU Voltage |

File path (dialog if empty) for excel file
L[C: \Uzers\CascadeProbeStation\Desktop\Anurag\data

sMUvolage () NG
svucurrent (4) [N

Multimeter (V or A) m

File path (dialog if empty) for image file
&[C: \Users\CascadeProbeStation\Desktop\Anuragvim_vs_t

XY Graph
2.2-

SMU Voltage (V)
5
1
(v 1o A) =32waNK

& 5
1 I
SMU Current (&)

1 ] 1 ] 1 ] |
0.5 - 1.25 1.5 175 2
Time (s)




Global parameters

‘Source Mode Compliance Level (A or V) Fle Numberi L . . .
Ao o A P Set additional time delay between source triggering to
il d o . . .

Maxinun value o the e e decrease sampling speed. Note that source has inbuilt
. not regulated by the source 4y .
| ot e Oty () eoromaernne, | d€lAY, SO this value adds on top of that. Refer to plot of
o ) Export data to Excel Higher accuracy, Lower . . . . .
speed Delay vs. NPLC in excel file for approximate inbuilt delay.
Single Measurement | Sweep {Two Probe) | Sweep (Two Probe) + Constant Source  Four Probe | Multiple SMU |
Real Time = Complete | SMU Current vs. SMU Valtage | Multimeter vs. SMU Voltage |
SourceMeter Multimeter File path (dialog if empty) for excel file
Keithley 2450 i I/0 GPIBO::20::INSTR ﬂ IC: \Users\CascadeProbeStation\Desktop\Anurag \data | =
Measurement Range (V or A) Measurement Mode File path (dialog if empty) for image file SMU Voltage (V) m
01 Voltage &[C: \Users\CascadeProbeStation\Desktop\Anuragvim_vs_t | = SMU Current (A) m
: XY Graph Multimeter (V or A) m
Stop Execution » Measurement Range (V or A) 29—
STOR P 2.1-
5=
Sweep option List size selection 1.9-
Startofp —> +vePeakofp —>Endofp Step size N 1.8-
=
Startofp (v or A) = 15"'% g;
-8 o
T 1 _ Manual input list 1091 16- E %
+ve Peak ofp (V or A) 0 A = 15-0 %
B 4 7 272 =
. 41 % 14-5 =
-ve Peak ofp (V or A) 7,
S E 4> 13-
, J,
End o/p (V or A) .’-.l 3 1.2-
ol - 11-
J_Number of Points = - y
o0 Fie Path for Sorce it bo e
Step size (V or A) % C:'ser... \Desktop\anurag, tet = 1 0.5 : 1.5 . 2.25 .
i_): 0.2 Time {5}




Global parameters

e A EE R SnRNEERRRY e Turning this on (green color) would export the plot data
i yohe KF the it £ Into an excel file whose path is specified in File path.
not regulated by the source ary

Source Trigger Delay {sec)
A (0.01-10) Higher NPLC,
V) ») Export data to Excel Higher accuracy, Lower

U
speed

Single Measurement | Sweep {Two Probe) | Sweep (Two Probe) + Constant Source  Four Probe Multiple SMU

RealTme Complete | SMU Current vs. SMU Vglsge | Multimeter vs. SMU Uolmge|

SourceMeter Multimeter File path (dialog if empty) for excel file
Keithley 2450 N % GPIBO::20::INSTR ﬂ IC: \Users\CascadeProbeStation\Desktop\Anurag \data | E
= - - - SMU Voltage (V)
Measurement Range (V or A) Measurement Mode File path (dialog if empty) for image file m
:’; 0.1 Voltage &[C: \Users\CascadeProbeStation\Desktop\Anuragvim_vs_t | = SMU Current (A) m
: XY Graph Multimeter (V or A) m
Stop Execution » Measurement Range (V or A) 29—
STOR P 2.1-
2
Sweep option List size selection 1.9-
Startofp —> +vePeakofp —>Endofp Step size N 1.8-
— =
Start ofp (V or A) =El7-= =
Bie-t z
T 1 _ Manual input list 8 16- i i
+ve Peak ofp (V or A) 0 o g ,5-3 =
oy o 0 o7 2 o
il 5 . = = .
& i @ 1.4-T =
-ve Peak o/p (V or A) J,
= B =45 1.3-
4 4
End ofp (V or A) s 1.2-
AL W _
7, 2 L1
‘Number of Paints 1-
:,l 10 File Path for Source input
- . 0.9- 1 1
Step size (V or A) % C:\User... \Desktop\anurag. bt = 1 5 : : - L5
Time (s)

Refer to end of SOP as to how to “Specify excel or image
file location”




Global parameters

‘Source Mode

. ) Voltage 0
“

Source Trigger Delay {sec)
'
o

4

Com pliance Level (A or V)

4 3
0, 0.1 ",'I ]
Maximum value for the item NPLC
not regulated by the source :'| 1

of

File Mumbering

(0.01-10) Higher NPLC,

) Export data to Excel
speed

Higher accuracy, Lower

Select the SourceMeter to be used from drop down

menu.

Single Measurement | Sweep {Two Probe) | Sweep (Two Probe) + Constant Source  Four Probe | Multiple SMU

SourceMeter

J Keithley 2450

Keithley 6430

Multime ter
L GPIBO::20::INSTR

Measurement Mode

Stop Execution
STOP

Sweep option

Startofp —» +ve Peakofp —= Endofp =

Startofp (Vor A)
1
v,

+ve Peak ofp (V or A)
- E
Y,

-ve Peak ofp (V or A)
4
o

End ofp (V or A)
L P
Y,

Mumber of Points
10
J

Step size (V or A)
.2

“

Voltage

[

Measurement Range (V or A)

.
|
o

List size selection

Manual input list

1]

[y

2

FERy ans A T

5

File Path for Source input
% C:'ser... \Desktop\anurag, tet

Step size e

=3

Real Time ~ Complete

File path (dialog if empty) for excel file

SMU Current vs. SMU Voltage | Multimeter vs. SMU Voltage |

L[C: \Uzers\CascadeProbeStation\Desktop\Anurag\data

File path (dialog if empty) for image file

sMUvolage () NG

&[C: \Users\CascadeProbeStation\Desktop\Anuragvim_vs_t

svucurrent (4) [N

XY Graph
2.2-

1.8E-5-

F-
[

SMU Voltage (V)
i
1

SMU Current (&)

o
1

Multimeter (V or A) m

(v 1o A) =32waNK

Time (s)




Global parameters

‘Source Mode
. ) Voltage 0
“

Source Trigger Delay {sec)

:
o
7

Compliance Level (A or V)
0.1
4
Maximum value for the item
not regulated by the source

) Export data to Excel

File Mumbering
g
4
NPLC
o 1
4
(0.01-10) Higher NPLC,
Higher accuracy, Lower

speed

Enter the measurement range for SourceMeter. For
voltage source mode, range should correspond to current

and vice-versa.

Single Measurement | Sweep {Two Probe) | Sweep (Two Probe) + Constant Source  Four Probe | Multiple SMU |

SourceMeter
Keithley 2450 e

Measurement Range (V or A)
Ho.1
o]0

Stop Execution
STOP

Sweep option

Startofp —> +ve Peak ofp —> End ofp

Startofp (Vor A)
-
v,

+ve Peak ofp (V or A)
B
Y,

-ve Peak ofp (V or A)
B
v,

End ofp (V or A)
L P
Y,

Mumber of Points
10
J

Step size (V or A)
.2

“

Multimeter

% GPIBO::20::INSTR =

Measurement Mode

Voltage

Measurement Range (V or A)
10
of

List size selection

ST Step size e

Manual input list

File Path for Source input
% C:'ser... \Desktop\anurag, tet

=3

RealTme Complete | MU Current vs. SMU Voltage | Multimeter vs. SMU Voltage |

File path (dialog if empty) for excel file

L[C: \Uzers\CascadeProbeStation\Desktop\Anurag\data

File path (dialog if empty) for image file

&[C: \Users\CascadeProbeStation\Desktop\Anuragvim_vs_t

sMUvolage () NG
svucurrent (4) [N

Multimeter (V or A) m

XY Graph
2.2-

B
I

(v 1o A) =32waNK

SMU Voltage (V)
o

1 I

SMU Current (&)

'y

] |
1.75 2

1 ] 1 ] 1
0.5 - 1.25 1.5
Time (s)




Global parameters

‘Source Mode

. ) Voltage 0
“

Com pliance Level (A or V)

Source Trigger Delay {sec)
'
o

4

) Export data to Excel

4 3
0, 0.1 ",'I ]
Maximum value for the item NPLC
not regulated by the source :'| 1

of

File Mumbering

(0.01-10) Higher NPLC,

Higher accuracy, Lower

speed
Single Measurement | Sweep {Two Probe) | Sweep (Two Probe) + Constant Source  Four Probe
SourceMeter Multimeter
Keithley 2450 = % GPIBO::20::INSTR =
Measurement Range (V or A) Measurement Mode
:J.’ 0.1 Voltage
Stop Execution » Measurement Range (V or A)
STOP o

Sweep option
Startofp —> +ve Peak ofp —> End ofp

Startofp (Vor A)
-
4
+ve Peak ofp (V or A)
B
Y,
-ve Peak ofp (V or A)

F
i

4
End ofp (V or A)
L P
Y,
Mumber of Points
10
4
Step size (V or A)
oz

“

List size selection

ST Step size e

Manual input list

1]

[y

2

FERy ans A T

5

File Path for Source input
% C:'ser... \Desktop\anurag, tet

Stop execution button breaks the program run in

between.

Multiple SMU

=3

Real Time ~ Complete

File path (dialog if empty) for excel file

SMU Current vs. SMU Voltage | Multimeter vs. SMU Voltage |

L[C: \Uzers\CascadeProbeStation\Desktop\Anurag\data

File path (dialog if empty) for image file

SMU Voltage (V)

&[C: \Users\CascadeProbeStation\Desktop\Anuragvim_vs_t

svucurrent (4) [N

XY Graph

22-  1.8E-5-

F-
[

SMU Voltage (V)
i
1

SMU Current (&)

o
1

Multimeter (V or A) m

(v 1o A) =32waNK

Time (s)




Global parameters

e At Similarly, specify multimeter to be used, its measurement
Maximum value for the e et mode and measurement range. Note that currently only
not regulated by the source R

Keithley 2450 is supported to be used as multimeter.

Source Trigger Delay {sec)

A (0.01-10) Higher NPLC,

o ») Export data to Excel Higher accuracy, Lower
speed

Single Measurement | Sweep {Two Probe) | Sweep (Two Probe) + Constant Source  Four Probe | Multiple SMU |

RealTme Complete | MU Current vs. SMU Voltage | Multimeter vs. SMU Voltage |

SourceMeter Multimeter File path (dialog if empty) for excel file
Keithley 2450 N % GPIBO::20::INSTR ﬂ IC: \Users\CascadeProbeStation\Desktop\Anurag \data | E
’ . . . SMU Voltage (V)
Measurement Range (V or A) Measurement Mode File path (dialog if empty) for image file m
0.1 Voltage IC: \Users\CascadeProbeStation\Desktop\Anurag vim _vs_t |E SMU Current (A) m
. %Y Graph Multimeter (V or A) m
Stop Execution » Measurement Range (V or A) 29—
STOR P 2.1-
2
Sweep option List size selection 1.9-
Startofp —> +vePeakofp —>Endofp Step size N 1.8-
— =
Start ofp (V or A) =El7-= =
A RN i
T _ Manual input list hei 16- i T
+ve Peak ofp (V or A) a5 g g 15-0 %
o5 s . 2 2 3
A o B14-G =z
-ve Peak ofp (V or A) o
s LB =
] iy
End ofp (V or A) s 1.2-
P Y 11-
U 2 '
‘Number of Paints 1-
:,l 10 File Path for Source input
- . 0.9- 1 1
Step size (V or A) % C:\User... \Desktop\anurag. bt = 1 5 : : - L5
o,z Time {5}
,




Global parameters

‘Source Mode

. ) Voltage 0
“

Compliance Level (A or V)
40.1
/0

Maximum value for the item
not regulated by the source

File Mumbering
g

o

NPLC

Source Trigger Delay {sec)
'
o

4

) Export data to Excel

o 1
7

(0.01-10) Higher NPLC,
Higher accuracy, Lower

speed

Select the sweep option and list size selection from drop

down menu

Single Measurement | Sweep {Two Probe) | Sweep (Two Probe) + Constant Source  Four Probe | Multiple SMU |

SourceMeter
Keithley 2450 e

Measurement Range (V or A)

o.1
Jo.

Stop Execution
STOP

Sweep option
Startofp —» (+Peak o/p
Startofp > (-Peak o/p

Startofp —= (-Peak o/p —> End o/p
Startofp —> (+)Peak ofp —= 0 —> (-)Pezk ofp > End o/p
Startofp —> (-Peak ofp —> 0 = (+)Pezk ofp —->End o/p

Multime ter
L GPIBO::20::INSTR

Measurement Mode

Voltage

[

Measurement Range (V or A)

.
|
o

List size selection

Step size

| lanual input list

5
Manual input ",'I 0
File input r 1
SEFEAR T T O AT i
B CE
) -
End ofp (V or A) J.I 3
B y -
4 2
‘Number of Paints
10 File Path for Source input

4

Step size (V or A)
Ho.2

“

—

% C:'ser... \Desktop\anurag, tet

=3

Real Time ~ Complete

File path (dialog if empty) for excel file

SMU Current vs. SMU Voltage | Multimeter vs. SMU Voltage |

L[C: \Uzers\CascadeProbeStation\Desktop\Anurag\data

File path (dialog if empty) for image file

sMUvolage () NG

&[C: \Users\CascadeProbeStation\Desktop\Anuragvim_vs_t

svucurrent (4) [N

XY Graph

22-  1.8E-5-

F-
[

SMU Voltage (V)
i
1

SMU Current (&)

o
1

Multimeter (V or A) m

(v 1o A) =32waNK

Time (s)




Global parameters

Source Mode Compliance Level (A or V) = Bl .
8 vaace Nee orm ik Specify start output, peak output, end output, manual
e el e heitim phas input list, file path in the numeric control box depending

Source Trigger Delay {sec)

" 0.01-10) Higher NPLC,
o ) Export data to Excel ( )Hig

Higher accuracy, Lower
speed

upon the option chosen in the last step. Note that for File
input, file should be either .csv or .txt file and not .xlsx

Single Measurement | Sweep {Two Probe) | Sweep (Two Probe) + Constant Source  Four Probe | Multiple 51 fl Ie

Also +ve peak o/p and -ve peak o/p should be +ve value

SourceMeter
Keithley 2450 e

Measurement Range (V or A)
o.1
&

Stop Execution
STOP

Sweep option
Startofp —> +ve Peak ofp —> End ofp

Startofp (Vor A)
".I 1
o
4
+ve Peak ofp (V or A)
s
~ve Peak ofp (V or A)
=B
4
End ofp (V or A)
2
‘Number of Paints
10
4
Step size (V or A)
o 5

Multimeter
% GPIBO::20::INSTR =
Measurement Mode
Voltage
Measurement Range (V or A)
’
g
List size selection
ST Step size e

Manual input list

A" Y
£ :
g1,
=
-
- B
v,
e
i

5

File Path for Source input

=3

% C:'ser... \Desktop\anurag, tet

if required for sweep option

File path (dialog if empty) for excel file

L[C: \Uzers\CascadeProbeStation\Desktop\Anurag\data

File path (dialog if empty) for image file

&[C: \Users\CascadeProbeStation\Desktop\Anuragvim_vs_t

SMU Voltage (V)

%Y Graph Multimeter (V or

2.2-

. B
’ e
' S EEESSESEESmEmEEEEEmESE

SMU Voltage (V)

] 1
0.25 0.5
Time (s)

SMU Current (A)

]
]
1

--0.08

—--0.09

e




Global parameters

You can also choose to see measurement in real time by
selecting real time option from Plots tab. Depending upon
your need, you can choose to delete previous reading or

Source Mode Compliance Level (A or V)

- ) Voltage 1]
4

File Numbering
2
=30. il
gjo.1 40
Maximum value for the item MPLC
not regulated by the source A
i

Source Trigger Delay (sec)
; (0.01-10) Higher NPLC,

|0 Export data to Excel : :
4 Higher accuracy, Lower
speed start plot from last index.
Single Measurement | Sweep (Two Probe) | Sweep (Two Probe) + Constant Source  Four Probe | Multiple SMU |
Real Tme || Complete | SMU Current vs. SMU Valtage | Multimeter vs. 5MU Voltage |
SMU Voltage () [N
SourceMeter Multimeter
: smu current (2) N
Keithley 2450 = L GPIBO::20:INSTR = / Clear Chart History ;
Waveform Chart Multimeter (V or A) N
Measurement Range (V or A) Measurement Mode 1- 1-
:‘.: 0.1 Voltage |
0.8- 0.8- -0.8
Stop Execution ; Measurement Range (V or A)
e A0
- < 0.6- 0.6- -0.6
0.4- 0.4- —0.4
Sweep option List size selection . .
= =
Startofp —> +vePeak ofp —=Endofp = Step size = U 02 0.2- ]
g t g
Start ofp (V or A) E 3 2
AF § 0p O i}
7 Manual input list o % =
+ve Peak ofp (V or A) A N = = |
e iy o0 g -0.2-¢ 0.2- -0.2 =
"-' 3 3
) o [} 5]
-ve Peak ofp (V or &) 7
' i 0.4- -0.4- —h
s “ B
! 4
End o or A i
X fp (V or A) ‘E 0.6- -0.6- U
o2
Number of Points
pt 0.8- -0.8- --0.8
7 10 File Path for Source input
Step size (V or A) L C:\User... \Desktop\anurag. tet = | - -] 1
Ho.2 = 1
!,
Index




Click on Run Button on the top-left corner of the screen
to initiate measurement.

[z} 12_5_207/5.vi Front Panel *
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Multiple SMU



Slalgl parameters

‘Source Mode Com pliance Level (A or V) Tambering
4 i .
7, ) Voltage 0 g, 1 : il

Maximum . item NPLC
ated by the sou -’—..l 1

Source Trigger Delay (s "
-"|| o - Higher MPLC,
U, ) Export data to Excel Higher aca T

speed

To provide individual control over two SMU, global

parameters are ignored and local parameters are used

Single Measurement | Sweep {Two Probe) | Sweep (Two Probe) + Constant Source | Four Probe  Multiple SMU |

Stop Execution

_
Keithley 2450 | Keithley 6430 |

Source Mode Measurement Range {A or V)

m i’
= Voltage (-l rJI o1

‘Source Trigger Delay (sec) Compliance (& or V)

o Jo.1
J v

Sweep option List size selection

Startofp —> +vePeak ofp —>Endofp < Step size =

Start ofp (V or A)

’
'JI L _ Manual input list
~+ve Peakofp (V or A) a0 -
s : e
/, .
ve Peak ofp (V or &) ',_-I 1
s >
< -
‘End ofp (V or A) LB
oz .
- ra
‘Number of Points
:,-I 10 File Path for Source input

Step size (V or A) % C:\User... \Desktop\anurag, txt i‘

A1
V.

Keithley 2000

Measurement Mode Measurement Range (V or A)

Voltage - J| 100
4

SMUZ Current vs, SMU1 Current

Real Time Complete | Currents vs. SMU1 Voltage | Currents vs, SMU2 Voltage

MNote:
Global parameters are ignored for this tab because of multiples sourcemeter
No. of points can be entered in Keithley 2450 as it needs to be same for both

File path (dialog if empty) for excel file

3kc: Users\CascadeProbes tation\Desktop\Anurag \data =i

File path (dialog if empty) for image file
Rc:\Users\CascadeProbes tation\Desktop\Anurag v 1i1v2i2m_vs_t | =

XY Graph
5-
4.75-
4.5-
4.25-
4-
Ik
3.5+
=
3.25 %
[=4
3=
2755
252
w
2.25-
7-
1L.75-
1.5-
1.25-
1-
0.75-

SMU1 Voltage (V)

o] 0.5 1 1.5 2 A 5
Time (s)

SMU2 Voltage ve. SMU1 Voltage

SMU1 (Voltage) RN
svut (current) RN
sMUz (voltage) RN
smuz (current)  [EENY
Multimeter m

-6.2E-7

-5.6E-7

=-5.46-7

Bey|op ZNS
(W) SN2 ZMWS

-4.8E-7

—4.6E-7

-4.46-7

—4.26-7




Global

parameters

4
=
i

’
o0
Y

‘Source Mode

oltage 0

Source Trigger Delay {sec)

_Compliance Level (A or V) File Mumbering

A 3
g0 oo
Maximurmn value for the item NPLC
not regulated by the source :..l 1
4

(0.01-10) Higher NPLC,
Higher accuracy, Lower
speed

) Export data to Excel

Stop execution button breaks the program run in

between.

Single Measurement | Sweep {Two Probe) | Sweep (Two Probe) + Constant Source | Four Probe  Multiple SMU |

hernney 230 | Keithiey 645U |

Stop Execution

Source Mode

= Voltage

Source Trigger Delay (sec)

o

o

Sweep option

Startofp > +ve Peak ofp —=Endofp

Start ofp (V or A)
J:

~+ve Peakofp (V or A)
= B

/,

ve Peak ofp (V or &)
J:

‘End ofp (V or A)
2

!,

‘Number of Points
i},' 10

Step size (Vor A)
A1

!,

Measurement Range {A or V)
o1
Y
Compliance (& or V)
o1
o

List size selection

Step size T

Manual input list

fl'
,.jln 0

[X]

L [ [

3

File Path for Source input

g=3

% C:\User...\Desktop\anurag. tet

Measurement Mode

Voltage

Keithley 2000
Measurement Range (V or A)

1100
Y

SMUZ Current vs, SMU1 Current
Real Time Complete | Currents vs. SMU1 Voltage | Currents vs, SMU2 Voltage

MNote:
Global parameters are ignored for this tab because of multiples sourcemeter
No. of points can be entered in Keithley 2450 as it needs to be same for both

File path (dialog if empty) for excel file

3kc: Users\CascadeProbes tation\Desktop\Anurag \data |E
File path (dialog if empty) for image file
Rc:\Users\CascadeProbes tation\Desktop\Anurag v 1i1v2i2m_vs_t |E
XY Graph
5- 4.2E-5-
4.75- 4E-5-
4.5- 3.8E-5-
4.25- 3.6E-5-
4- 3.49E5-
3.75- 3.2E-5H-
s E = 3E-5-
5 3.255 2.8E-5-
8 3¢ 2665y
=] =} 1
= 2752 2,955
2 25 £ 2%s-
2.25- 2E-5-
2- 1.8BE-5-
1.75- 1.6E-5-
1.5- L4E-5-
1.25- L2E-5-
1- 1IE-5-
0.75- 8E-6-
o] 0.5 1 1.5 2 A 5
Time (s)

SMU2 Voltage ve. SMU1 Voltage

SMU1 (Voltage) RN
svut (current) RN
sMUz (voltage) RN
smuz (current)  [EENY
Multimeter m

-6.2E-7

-5.6E-7

(W) SN2 ZMWS

-4.8E-7

—4.6E-7

-4.46-7

—4.26-7




Global parameters

‘Source Mode
= ) Voltage 0
7

Source Trigger Delay {sec)
o
4

_Compliance Level (A or V) File Mumbering

;
.
01 oo
Maximurmn value for the item NPLC
not regulated by the source :..l 1
4

(0.01-10) Higher NPLC,
Higher accuracy, Lower
speed

) Export data to Excel

Select the source mode, measurement range, source

trigger delay and compliance level for Keithley 2450

Single Measurement | Sweep {Two Probe) | Sweep (Two Probe) + Constant Source | Four Probe  Multiple SMU |

Stop Execution

Keithley 2450 | Keithley 6430 |

Source Mode

= Voltage

Source Trigger Delay (sec)

o

Sweep option

Startofp > +ve Peak ofp —=Endofp

Start ofp (V or A)
1

J

~+ve Peakofp (V or A)
- B

/,

ve Peak ofp (V or &)
s

o

‘End ofp (V or A)
= B

!,

‘Number of Points
410

o

Step size (Vor A)
A1

!,

Measurement Range {A or V)

o1
g,

_Compliance (Aorv)
o1
o

List size selection

Step size T

Manual input list

fa .
,.jID :JU

File Path for Source input
% C:\User...\Desktop\anurag. tet = i

Measurement Mode

Voltage

Keithley 2000
Measurement Range (V or A)

1100
Y

SMUZ Current vs, SMU1 Current
Real Time Complete | Currents vs. SMU1 Voltage | Currents vs, SMU2 Voltage

MNote:
Global parameters are ignored for this tab because of multiples sourcemeter
No. of points can be entered in Keithley 2450 as it needs to be same for both

File path (dialog if empty) for excel file

3kc: Users\CascadeProbes tation\Desktop\Anurag \data |E
File path (dialog if empty) for image file
Rc:\Users\CascadeProbes tation\Desktop\Anurag v 1i1v2i2m_vs_t |E
XY Graph
5- 4.2E-5-
4.75- 4E-5-
4.5- 3.8E-5-
4.25- 3.6E-5-
4- 3.49E5-
3.75- 3.2E-5H-
s E = 3E-5-
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8 3¢ 2665y
=] =} 1
= 2752 2,955
2 25 £ 2%s-
2.25- 2E-5-
2- 1.8BE-5-
1.75- 1.6E-5-
1.5- L4E-5-
1.25- L2E-5-
1- 1IE-5-
0.75- 8E-6-
o] 0.5 1 1.5 2 A 5
Time (s)

SMU2 Voltage ve. SMU1 Voltage

SMU1 (Voltage) RN

svut (current) RN
sMUz (voltage) RN

smuz (current)  [EENY
Multimeter m

-6.2E-7

-5.6E-7

(W) SN2 ZMWS

-4.8E-7

—4.6E-7

-4.46-7
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Global parameters

‘Source Mode Com pliance Level (A or V) File Mumbering
4 i’ .
.-J,I Voltage 0 D,ID.I :‘,ID
Maximurmn value for the item NPLC

not regulated by the source :..l 1

“

(0.01-10) Higher NPLT,
Higher accuracy, Lower
speed

Source Trigger Delay {sec)
.
-—J.I 0 ) Export data to Excel

Single Measurement | Sweep {Two Probe) | Sweep (Two Probe) + Constant Source | Four Probe

Stop Execution

_
Keithley 2450 | Keithley 6430 |

Source Mode

Voltage

Measurement Range {A or V)

;
SMU 1 ',J e

‘Source Trigger Delay (sec) Compliance (& or V)

o Jo.1
J v

Sweep option List size selection

Startofp —> +vePeak ofp —>Endofp < 1 Step size =

Start ofp (V or A)

’
| anual input lis
v B  Manualinput list

+ve Peak ofp (V or &) a0 P
24 ir; & [l
5 -
4 ’ | 1

ve Peak ofp (V or &) ',_'I
e 2
o -

End ofp (V or A) '”3
‘B e
o ra

‘Number of Points
410 File Path for Source input
o

Step size (Vor A) % C:\User... \Desktop\anurag. txt =} l
A1
7

Multiple Sh

Keithley 2000

'Measurement Range (v or a)
100
4

Measurement Mode

Voltage

Specify start output, peak output, end output, manual
input list, file path in the numeric control box depending
upon the option chosen in the last step. Note that for File
input, file should be either .csv or .txt file and not .xlsx

file.

Also +ve peak o/p and -ve peak o/p should be +ve value

| SMU2 Voltage vs. SMU1 Voltage

LompeTe

Reg Time *
if.required for sweep option
Global parameters are ignored for this tab because of multiples sourcemeter
No. of points can be entered in Keithley 2450 as it needs to be same for both

File path (dialog if empty) for excel file

Currents vs. SMUL Voltage | Currents vs, SMU2 Voltage

3kc: Users\CascadeProbes tation\Desktop\Anurag \data

| |

File path (dialog if empty) for image file

Rc:\Users\CascadeProbes tation\Desktop\Anurag v 1i1v2i2m_vs_t

XY Graph

5- 4.2E-5- -0.08-
4.75-  4E-5-
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i-  IE-5-
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Time (s)

SMU1 (Voltage) RN
svut (current) RN
sMUz (voltage) RN
smuz (current)  [EENY
Multimeter m

(W) SN2 ZMWS

-4.8E-7
-4.6E-7
-4.46-7
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Global parameters

‘Source Mode Com pliance Level (A or V) File Mumbering -
Ao o 1 A P Repeat the selection of source mode, measurement
T = U 0 5
Maimum vale for theitem 1oL range, source trigger delay and compliance level for
not regulated by the source 21
Source Trigger Del . . c ; ) .
arL iy eizy (o) ool il Keithley 6430 by navigating SourceMeter configuration
0 ) Export data to Excel Higher accuracy, Lower
speed tab.
Single Measurement | Sweep {Two Probe) | Sweep (Two Probe) + Constant Source | Four Probe ~ Multiple SMU |
Shop Execution
_»TOP SMUZ Current vs, SMU1 Current
Real Time ompie: Currents vs. SMU1 Voltage Currents vs. SMUZ2 Voltage SMU2 Veltage ws. SMU1 Voltage
I Complete I I I I
Keithley 2450 | Keithley 6430 |
MNote:
Global parameters are ignored for this tab because of multiples sourcemeter
Beias s ’ Measurement Range (A or V) No. of points can be entered in Keithley 2450 as it needs to be same for both
Volt I 0.
SMU 1 1oage 0. 1 File path (dialog if empty) for excel file SMU1 (Voltage) N
.Source Trigger Delay (sec) Compliance (A or V) “nk::‘JJsers‘l,CasmdeProbeSiﬁﬁonDeskmp‘lAnurag\dam | = SMU1 (Current) N
i’ '
w0 0.
JI JI 0L File path (dialog if empty) for image file 5MUZ (Voltage) N
Rc:\Users\CascadeProbes tation\Desktop\Anurag v 1i1v2i2m_vs_t | = SMUZ (Current) m
Sweep option List size selection XY Graph Multimeter m
Startofp —> +vePeak ofp —>Endofp < Step size = 5- 42E-5- -0.08- -5 ~6.2E-7
4.75- 4E-5-
Startofp (V or A) 45- 3.8E-5- -0.12- —-6E-7
‘¢ )
;-I 1 _ Manual input list 4,25- 3.6E-5- -0.14- -5.8E-7
+ve Peak ofp {V or &) o i ' 4- 3.4E5- 0.16- :
; T
5 . . 3.75- 3.2E-5- -0.18- ~5.6E-7
-ve Peak ofp (V or A) ',_'I i ) . 3,5-‘? JE-5- @ n
ofls 2 = 3355 2,865 0.22- =====c==c=csc=so=s=s=============== E-5.4E7 T
- . E4 o & S o
‘End ofp (V or A) B % 3-5 2.6E—5-E 0,24 — § . r,&
- B . = 2755 29655 0.26- F ]
. = = 2 = S &
‘Number of Points & 2 5% 22F-5- 0.28- S S eSS sEss s Z-%7 E
:,-I 10 File Path for Source input 2.25- 2E-5-
. - -5- - g -4.8E-7
Step size (V or A) % C:\User...\Desktop\anurag. txt = i I lEEES LA
:,l 10 1.75- 1.6E-5- -0.34-
1.5- 14E-5- -0.36- THheE7
1.25- L2E-5- -0.38- -4.4-7
Keithley 2000 = I=2=
0.75- 8E-6- -0.42- -1 —4.26-7
Measurement Mode 'Measurement Range (Vor &) g' i} I5 i 1.5 i 2|5 é 3|5 A
Voltage :J,I 100 Time (=)




Global parameters

‘Source Mode
= ) Voltage 0
7

Source Trigger Delay {sec)
o
4

_Compliance Level (A or V) File Mumbering

;
.
01 oo
Maximurmn value for the item NPLC
not regulated by the source :..l 1
4

(0.01-10) Higher NPLC,
Higher accuracy, Lower
speed

) Export data to Excel

Select the sweep option from the drop down menu and
fill the input box as per the sweep mode. Note that there
IS no option for no. of points in sweep option as it’s taken

same for both the sourcemeter.

Single Measurement | Sweep {Two Probe) | Sweep (Two Probe) + Constant Source | Four Probe  Multiple SMU |

Stop Execution

Keithley 2450 | Keithley 6430 |

Source Mode

= Voltage

Source Trigger Delay (sec)

o

Sweep option

Startofp > +ve Peak ofp —=Endofp

Start ofp (V or A)

Measurement Range {A or V)

o1
Y
_Compliance (Aorv)

o1
J,

List size selection

Step size T

’
;-I 1 _ Manual input list
+ve Peak ofp (V or &) a0 P
A 7, o
5 -
/, .
ve Peak ofp (V or &) ',_'I i
e 2
o -
End ofp (V or A) - E
‘B e
!, 2
‘Number of Points
410 File Path for Source input
o
Step size (V or A) % C:\User... \Desktop\anurag, txt = i
10
Keithley 2000
Measurement Mode 'Measurement Range (Vor &)
Voltage :,I 100
4

SMUZ Current vs, SMU1 Current

Real Time Complete | Currents vs. SMU1 Voltage | Currents vs, SMU2 Voltage

MNote:
Global parameters are ignored for this tab because of multiples sourcemeter
No. of points can be entered in Keithley 2450 as it needs to be same for both

File path (dialog if empty) for excel file

%[C: \Users'\CascadeProbeStation\Desktop\Anurag \data =i
File path (dialog if empty) for image file
Rc:\Users\CascadeProbes tation\Desktop\Anurag v 1i1v2i2m_vs_t | =
XY Graph
5- 4.2E-5-
4.75- 4E-5-
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SMU2 Voltage ve. SMU1 Voltage

SMU1 (Voltage) RN
svut (current) RN
sMUz (voltage) RN
smuz (current)  [EENY
Multimeter m
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Global parameters

‘Source Mode Com pliance Level (A or V) File Mumbering
Sl voltage 0 0.1 :';
i S g pa T3 Select the measurement mode and measurement range
St T S T e ] X for Keithley 2000 multimeter.
Al (0.01-10) Higher NPLC,
iy ) Export data to Excel Higher accuracy, Lower
speed

Single Measurement | Sweep {Two Probe) | Sweep (Two Probe) + Constant Source | Four Probe  Multiple SMU |

Stop Execution
SMUZ Current vs, SMU1 Current
: Real Time Complete | Currents vs. SMU1 Voltage | Currents vs. SMU2 Voltage SMU2 Voltage ve. SMU1 Voltage
Keithley 2450 | Keithley 6430 |
MNote:
5 Mod Global parameters are ignored for this tab because of multiples sourcemeter
oures Tode ’ Measurement Range (A or V) No. of points can be entered in Keithley 2450 as it needs to be same for both
Voltage I 0.1
SMU 1 — I File path (dialog if empty) for excel file SMU1 (Voltage) m
‘Source Trigger Delay (sec) Compliance (A or V) %[C:\Users\CascadeProbeStationDesktop\Anurag \data | = SMU1 (Current) N
8 '
w0 0.1
0 J. File path (dialog if empty) for image file 5MUZ (Voltage) N
Rc:\Users\CascadeProbes tation\Desktop\Anurag v 1i1v2i2m_vs_t | = SMUZ (Current) m
Sweep option List size selection XY Graph Multimeter m
Startofp —-> +ve Peak ofp ->Endofp " Step size N 5- 42E-5- —6.2E-7
4.75- 4E-5-
Start ofp (V or A) _ = —-6E-7
e 4.5- 3.8E-5
i _ Manual input list 4,25- 3.6E-5- -5.8E-7
~+ve Peakofp (V or A) a0 ".'D 4- 3.4E-5- '
i’ A T
5 i 3.75- 3.2E-5- ~5.6E-7
-ve Peak o/p (V or A) ) L — 3.5+ 3E-5- w
\ \ =) = £
45 2 @ 3.25% 2.8E-5- “SAET
JEdo,’(VorA) ;. i} 3526E5-0-' =
n + 2.6E-!
g 2l o3 s % E -5.267 5
o2 - = 2,750 2,455 a
= ) 2 = o . Ly
‘Number of Peints z 25 i 22E-5- -0 B Z-%7 E
:,-} 10 File Path for Source input 2.25- 2E-5-
i [ = -5- -4.867
Step size (V or A) % C:\User...\Desktop\anurag. txt = i EEE
-’j 10 1.75- 1.6E-5-
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Click on Run Button on the top-left corner of the screen
to initiate measurement.

[z} 12_5_207/5.vi Front Panel *

File Edit Wiew Project Operate Tools Window Help

D] O[] [stomogront [ | 8o | ¢~ [




Specifying excel or image file location

Go to Plot tab and click

fe [3¥]i] @[] [T3ptDizlog Fant I~ |5 J[mar 2 |

O n b r OWS e b u tto n . = Source Mode Comphiance Level (A or V) Fie Numbering

) Voltage 0 ) 0.1 ) m
7 Maximum velue for the item NPLC
e not reguiated by the source ) A
N case your source o e {
ﬁ- A {0.01-10) Higher NPLC,

o ) Exportdata to Excel Higher accuracy, Lower

speed

f O | d e r d O e S n Ot Single Measurement | Siesp (Two Probe) | Sweep (Two Probe) + Constant Source | Four Probe | Multiple SMU |

X

contain a file, you Al G0 i

Organze v New folder

SourceMeter

Ry Sweep (Two
n e e d to C re ate a n eW  Measurement Range (A or V) ’: B Desktop Anurag 08/07/2015 12:52 File folder Keithley 245
Ho.1 8 Dowrloads Higher voltar

Keithley 2450 { N Favortes 2] ame = [ Date medifiea | Tyme | sze # Informatic
Hugh 08/07/2015 12:51 File foider
- Sunghun 08/07/2015 12151 File folder
I f' | f' I instr.lib
exce I e O r al I y I e Sweep option LEiEEEEETT - libraries
Starto/p > +ve Peakojp ~>0 —>ve < | Stepsize  + 3 boaments e
- Startofp (Vor 4) o) Music [#shortaut
aS I u S ra e O I l v . Manualinput ist 5 P:wes [ Microsoft Access Database
e pezk ofp (v or A) 40 Videos View » 2 Bitmap image
. 2 - Sortby » [E5Contact
-ve Peak ofp (Vor A) " Computer | Group by » @ Miosoft Word Document
. s £ tocalpisk(©) Refresh [ soeral Doctment
e ofp (v or &) Y-V RLY Y5 s ¥ Microsoft FowerPoint Presentation
4o ; K1 [— 1 Mcrosoft Publisher Document
 Nember of Paints - File name: [ New Microsoft Excel Worksheet iTmEREeE ENkE Text Doament
Ao File Path for Source input. r—— S

1. Compressed (dped) Folder

Stepsize (vor ) b C:sers\Ca.... B31\500um a. ! Biericten:
T riefease
7

fo.1
I 0 2 * S Properties I e | L

B |[KeHey ooy Computer] |




Specifying excel or image file location

] Keithley-Labvew Interface.vi Front Panel on Keithley.lvproj/My Ct
File Edit View Project Operate Tools Window Help

SeIeCt that flle and Clle =) [ O[n][ooasron |~ ][5

tart.

E51E

ﬁ Source Mode Compliance Level (A or V) File Nuribering
o voltzge ] o1 r) 1
O O Maximum value for the item NPLC
I I _I‘u not regulated by the source Y

g

Source Trigger Delay (sec) b

‘N (0.01-10) Higher NPLE,
) Export data to Excel Higher accuracy, Lower

=2

spee
Single Measurement | Sweep (Two Probe) | Sweep (Twa Prabe) +ConstantSource | Four Probe | Multiple SMU. |

4

=
~ User Data ~ Search User Data
coweemeter Organize +  New folder
C_ Keithley 2450 o ! StopE Favorites = Name Date modified Type st[nfurgaﬁ:
2 eep (Tno
% Measurement Range (A or ¥) I Deskiop Anurag 08/07/2015 12:52 File folder Keithley 245
o1 & Downloads Hugh 08/07/201512:51  File folder Figher foltal
] Recent Places Sunghun 08/07/201512:51  Fie folder
. instrlip
Sweep option List size selection
- [ 3 Libreries [Type: Merosoft Excel Warkshaet
Startofp —> +ve Peakofp —> 0 —> ve T Stepsize T % Documents
N Important:
Startojp (Vor ) o Musc paran
do Manual input st & Pctires Ensure that
3 put st
#vePeakofp (v or 4) H videos ke it gener
2
—ve Peak ofp (v or 4) 188 Computer
A &, Local Disk (C2)
“Endofp (Vor A) - ENLIREE
o =l |
Number of Points g File names [New Microsoft Excel Worksheet | [anFiesc =
o0 File Path for Source input
Step size (V or A) % C:\users\Ca. . B31\500um \a. 4l --DK ' canE
fo.1 |
- o 2 4 [ 8 10 12 14
EN Time (s) -
> |
Fe )
()}
13:26
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Now you can give any name

to your output file by
manually editing the
highlighted area (for
specifying excel file).
Similarly one should
specify file name for
image file too.

In the Global parameter

window on top, you can
define starting file
Number for all excel and
image file in File
Numbering numeric box.

eefpl-lo sl mali

[B] Keithley-Labvew Interface.vi Front Panel on Keithley.lvproj/My Computer *
Fle Edit View Project Cperate Took Window Help

Specifying excel or image file location

=121

[ )] ()] 1n] [13pt Applcation Font. |~ | [8im~ 7o ][~ ][50 |

N e
=

Source Mode ‘Compliance Level (A or V) Fie Numbering
Ljvfultage 0 LJ 0.1 j 1
Maximum value for the item
not regulated by the source 'vj 1
Source Trigger Delay (sec)
40 (0.01-10) Higher NPLC,
7 ) Bxport data to Excel Higher accuracy, Lower
speed
Single Measuremen t | Sweep (TwoProbe) | Sweep (Two Probe) + Constant Source | Four Probe | Multiple SHU |
SourceMeter
Keithley 2450 o Stop Exeaton
Measurement Range (A o V) STOP
oHlo.1
Sweep option List size selection
Start ofp > +ve Pezko/p >0 —> ve T | Stepsize v |

Startofp (v or A)
o

+ve Peak o/p (V or A)

a2
" e Pezk ofp (V or A)
s

“End ojp (Vor 4)
Ao

Number of Paints
i

Stepsize (¥ or )

Ho.1

Fie Path for Source input

% Ci\Users\Ca.. B31\s00umlmdsx | =

Red Time | Complete ‘lvs‘v |

File path (dialog if empty) for excel file

Ie pa
408072015 _testing\i_vs_t

XY Graph

SMU veltage (v)

%[C: \Users\CascadeFrobeStation \Desktop\User Data New Microsoft Excel
oG T mpty) for mage T

5
Time (s)

# Informatic
Sweep (Two
Keithley 245
Figher voltar

Important:
Global paran
Ensure that
else it gener

[Keithley Jvproi My Computer] 4 |




SOP Lab 3.27

http://tinyurl.com/sop-lab-3-27
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