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Which Keithley nanotechnology solution is best for your sourcing or measurement application?

Keithley instrumentation is being used in a growing list of
nanotechnology research and production test settings.
The applications shown here are only a sampling of the
nanotechnology test and measurement tasks for which
our instruments and systems are suitable. If your tests
require sourcing or measuring low level signals, Keithley
instrumentation can help you perform them more
accurately and cost-effectively.

Want low current measurements
without the high price tag? ?

With <200pV burden voltage, the cost-effective Model
6485 Picoammeter ensures accurate low current mea-
surements, even in circuits with very low source
voltages. The Model 6487 Picoammeter/Voltage
Source adds a 500V bias source for high resistance and
resistivity measurements. The Model 6482 Dual-
Channel Picoammeter/Voltage Source gives you two |
channels in one instrument ~
to save rack space.

Trying to characterize high
resistance nanomaterials?

The Model 6517B Electrometer/High
Resistance Meter's built-in 1KV source,
200TQ input resistance, and low current
sensitivity make it an ideal solution.

Want seamless control over current

Studying highly resistive nanowires?

pulse sourcing and measurement?

When linked together, the Model 6221 AC+DC Current Source
and Model 2182A Nanovoltmeter are

designed to operate like a single

instrument to make high speed pulse

mode measurements.

The Model 6430 Sub-Femtoamp Remote
SourceMeter® instrument's low noise and drift
performance make it ideal. It measures
currents with 400aA (400x10-18A) sensitivity.

Semiconductor
Nanowires

Polymer Nanofibers/
Nanowires

High R/Low |, 1MQ to 10™Q Low Power, R <10MQ), Pulse

Carbon Nanotubes
and Graphene

Low Power, R < 100kQ

711

Single Electron
Devices/Transistors

Low |, Low V

Low |, Pulse

L 4 J 90 .?

Carbon Nanotube

Field Effect Transistors

Low [, Low Power

Nanophotonics

Low |, Pulse

Synthesized Molecular
Electronics/Wires

Low |, Low Power

900 ¢

Nanosensors & Arrays

Low|, Low V Low |, Low Power, Pulse

£ T

Want multiple channels of sourcing and
measurement?

The fully integrated Model 4200 Semiconductor
Characterization System brings together all three core
measurement types, DC-IV, AC impedence and transient |-V, in
one easy-to-operate package. It's used in many phases of
nano research, development, characterization, and production.

The Model 4210-CVU Option takes the guesswork out of obtaining valid
capacitance-voltage (C-V) measurements quickly and easily, with intuitive
point-and-click setup, complete cabling, and built-in element models.

Need to characterize mobility, carrier density,
and device speed?

r — UL o I
[sP i ]
CV Sweep
' ' M ' M 1
" 5§32 3 % % F X3 N S
ERTTR e v
sl L ——— -
o e e e ) -

16

The Model 4225-PMU option for the Model 4200-SCS performs
pulsed |-V testing on a variety of devices for many different
purposes, including preventing device self-heating by using
narrow pulses and/or low duty cycle pulses rather than DC signals.

Testing lots of devices?

Series 2600B System SourceMeter® instruments let you make
precision DC, pulse, and low frequency AC source-measure tests
quickly, easily, and economically. They offer virtually unlimited
flexibility to scale the system's channel count up or down to match
changing application needs.

Looking for just a single channel? .

Each Series 2400 SourceMeter instrument is a complete, ]ESTm-nME
single-channel DC parametric tester. Choose from a variety of i
ranges and functions to suit specific application needs. The Model | = """~ E
2430 can be programmed to produce individual pulses or pulse

trains up to 5ms wide.

s Your Application Or Product Question.
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Pubvecd Dran Votage (V

Pulsed I-V
Pulse/Measure with DC-like results
Train, Sweep, Step modes
General device characterization

Transient |-V
Time-based | and V measurements

Waveform capture
Dynamic device testing

Pulsed I-V drain family of curves of CNT FET
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IRT
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Feedback
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ol e
K ]

Waveform of single drain voltage pulse and resulting drain current of CNT FET

Carbon Nanotube BioComponent Carbon Manotube FET
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Molecular Wire

Molecular Transistor

0M162010120505

KEITHLEY

CONT FET
Gate to Drain Capacitance, IMHz

500840
o

C-V sweep of gate-to-drain capacitance
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Measurement Technique for Hall
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SMU1: Set to SMU2: Set to SMU3: Set to GNDU: Common = Jotner
Current Bias (VMU) Current Bias (VIMU) Current Bias (VMU) connection for all Measurements  Terminals
— Set current level —Use as high impe- — Use as high impe- SMUs. Or, this can R joiviy et istivity oV J2
to have about a dance voltmeter, dance voltmeter, be SMU4 set to EB Q/0 I ot a sample using fou SWU. o s
10mV drop between and set current to and set current to Common. - i
SMUZ2 and SMUS. 0A on 1nA range. 0A on 1nA range. = :‘
| Retiability 16
Force HI Force HI Force HI Force HI van der Pauw Volume Resistivity P Yy | Resistivity J8
(- | Measures and calculates the volume resistivity of a sample using four SMUs. Aiiiar
[ractory
User
v
(@ Messages 2019/05/28-1726:25: Ciarius Hardware Server started Clear Filters
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iPE EYIERES BioFET

- EYCRSREBEETRINELEMERES (bioFET)

- BRIAEEVIERES (bioFET) BEEHERESRINESGTM, BTIeNEYFRT

- BEMZFSHEEH/IAILIA DC |-V SABRRNITEES

- —BRAEEMERSQNZEIENZDF RAEFRNSKRIRENERSEENZFS

HEMBN (FUT N R EMREHRRRIERIER

>F i
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WNEYZESE BioFET (&% DC I-V ilizl
Eﬂ*ﬁé Bio Receptors CNT m .i
Sk YYY DO ﬁ
RS Membrane = B e
DNA ‘ + ‘ 5% (Transfer) %5
BF . i (Output) HFE
4YmEs FET Drain FFEREE S
s (Open Circuit
el Gate o—| R Potential)
tRkiIRERIR
pH ® Source (Gate Leakage)
o 45



Sl (Back-Gated) BioFET

5 =S RN ENRIEE

SAEYME RN R ==
Wy, FETHY I-VAS IS SES

M= JRE
WEES

254

=YD ARGNA)

Bio Receptor

Analyte\A. ® o /

Drain m Source
Channel

Dielectric

Semiconductor Gate

46



Sl BioFET I-V jilllizt
AnaIyRA S ®

SMU2

Forces Drain
Voltage (Vp),
Measures
Drain Current

(Ip)

Bio Receptor

Drain

Force HI

S
YO Y

Channel

Force LO

Dielectric

Semiconductor Gate

Force HI

SMU1

N\

Ground Unit or SMU3
(if required)

— Applies Gate
- T Voltage (Vi)
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et} (Extended-Gate) FET (EGFET)

BUIERS HU45HS5 MosFET 4758 Higs

SMU1 / Source | Oxide
QA ] N
p_

— Electrolyte
| Vrer MOSFET

. |
Reference Working Electrode _P° 5
Electrode\ /
Sensing
J Force HI Membrane Gate  Force H
: S
Drain

MU2|
@
T v

8



BFREMNM (lon-Sensitive) FET (ISFET)

| Force HI

Reference

Electrode \

Electrolyte

Solution —1—» Force HI
Membrane SMUZ
Source | !nsulator Drain A) b
_y &
0- 1
Substrate - Vb
Force LO

GNDU or SMU3
(if required)

N

NV
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RS, 1d-Vg

« SMUL: 317 V

« SMU2: V=

22
A

S

MU 1:

V

Force LO

I\—.—'—.

1HXE,

W= I,

SR EE RN AR S E

MOSFET | .
Drain Force HI

Gate
Force HI

e

o
GNDU

N4

Source

SMUZ:

T

Force L

Drain Current (A)

9.0E-3

6.0E-3

7T.0E-3

6.0E-3

5.0E-3

4.0E-3

3.0E-3

2.0E-3

1.0E-3

Transfer Characteristics, Id- Vg

0.0E+0

0.0E+0

P
i
? kS
L [H]
(=] o
[ o

Gate Voltage (V)
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SLEYFIE, 1d-Vvd

SMU1: FHERERTERE Vi

« SMU 2: 13 Vp, E |,

MOSFET | )
Drain Force HI
Gate SMU?2
<=
A

Force HI

SMU 1 o
GNDU

: Force L

Source

H|l

Force LO

Drainl

21E-02
2.0E-02
1.9E-02
1.8E-02
1.7E-02
1.6E-02
1.5E-02
1.4E-02
1.3E-02
1.2E-02
1.1E-02
1.0E-02
9.0E-03
8.0E-03
7.0E-03
6.0E-03
5.0E-03
4.0E-03
3.0E-03
2.0E-03
1.0E-03
0.0E+00
-1.0E-03

Output Characteristics, 1d-Vd

DrainV
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TRtRER vs BiE,

- SMUL: 185 Vg

« SMU 2: {85 Vp, JUE I

- IRRERIRAIEEREEY

MOSFET | )
Drain

FHRNIEETR

-410.0E-9

-420.0E-9

-430.0E-9

-440.0E-9

-450.0E-9

-460.0E-9

Drain Current vs Time

Force HI
Gate SMU2 4T0.0E-9
-
A
Force HI 480.0E9
Source
SMU 1 .
— -480 0E-9
GNDU —l_
: ; -500.0E-9
Force L
—_— -510.0E-9
i i i i
Force LO - Tim B -
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BtlindeEFE (OFET)

- BN FHSINEREERNN BN

RHD FBERaE R MMITE FHIBIAR

- IR

(e}

(e}

o

i:

(e]

o

~ APPLICATIONS
{ERRA

HER

x4

Sony) flexible e-reade
Real-World Organic
AL - El i s

&3 _ OLET s W
s
fiae

AV GEH . TRER ARSI R B 2R

Top Contact

Organic semiconductor

Substrate

B -

Bottom Contact

Organic semiconductor

L]

Substrate

FRRAILEH: WHFREBRNLELZEE-

[ Au | | Au |

CoPc

CuPc

Ta 20 5

n++ Si
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BitlizdMNEAE (OFET) iz

Id

0.0040

0.0035

0.0030

0.0025

0.0020

0.0015

0.0010

0.0005

0.0000

ld™/2

SMuU2
Applies Drain
Voltage (Vo).
Measures
Drain Current

(Io)

L AR b2l CBRASPR D s, A bR il LD

0.000000

-0.000002

-0.000004

-0.000006

+ DC I-V Jlis;
«  HIHERRE
- iBis%sr (hysteresis effects)
«  {REEDWE
-+ HtRIEERR
R 2k

1E-13

40

Vg

-0.0005

-40

vd

‘ Force HI

]
L

]
L

L I, - [Source Force LO
Organic Semiconductor
Dielectric "
eFT Ground Unit or SMU3
£ (if required)
Force HI
SMUA
Sweeps Gate
Voltage (Vg)

AT STI TS
10E-3

100 0E-6
100€E-6
1.0E6
100.0E-9
100E-9
10E9

z
£ 100.0E-12

a
100E-12
10E-12
100.0E-15
10.0E-15
1.0E-15

100.0E-18

OFET, Id-Vgs, Hysteresis Sweep
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BilindNERrE

ARSI ML, (VLF TEST)

¢ C-V I C-t g
. 10 mHz ~ 10 Hz
. #NEEZR 1 pF ~ 10 nF3EE

- FEESEENTRRE
BE#L (2)
1HF (6)
FBZ (C)
BBS (G)
EBRH (R)
FBH7L (X)
BUREE] dissipation factor (D)

Capicitor
L e iy
N

Test Device

Force HI - Force HI
SMUA1 SMU2
SMU_SIc SMU_Sense
% Force LO %

(Internally Connected)

SMU1 with preamp:
Outputs DCV with
superimposed ACV and

SMU2 with preamp:

Measures AC current
at OV DC.

Capacitance (F)

measures AC voltage.

(a7 161005

(OFET) izt

19E9-+ 2
1.8E-9 e Bt
1780 o b b e

1.6E-9

15694 AT
oMb XY
1.3E-9: e R

1.2E9

11EQ -4 R AR
P =) N O

900.0E-12
800.0E-12

700.0E-12

SR oo perBbessfprrdprnsod
500.0E-12: -+« iveeon i
QO00E:A2: s bt tavwbnaiu

300.0E-12:

Organic MISCAP VLF C-V Sweep, 0.25 Hz

o o o o©o

S © © 9o

oooooooooooooooooooooo

S & 8 e & 8 e e 8 v e o ee a e o a9 e

DC Voltage (votts)
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BtlindMeGEPE (OFET) Ml

o SN
° %Z |L._7F *g—g-

32717 15,0859
OFET (Gate to Drain) C-V Sweep, 50 kHz .

o |JPREBIE

o EHE[E (flat band voltage)

20E-9

19E-9; -

o HBTEM (charge effects)

_A
%
m

©

Y
u
m
©

O

<

c
Capacitance (F)

%
[
=1o]
i
c
r“\:n
-1

Drain | Source

ABB
Feedback

i
AN
LN N U
N

8
0
c
>

Organic Semiconductor

Dielectric

Gate
| Chuck

|+
)

1.6E-9i

I T BT e

o
¥
w
Q
@

-6.0E+0 1

-1.0E+0 1

0.0E+0

20E+0 1

40E+0 1

“JOOE+0 q--vcv+rseveveimensesaneoichs
S.0E+0

DC Voltage (volits)
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Select View - Library

SEARCH AND SELECT FROM HUNDREDS OF TESTS AND PROJECTS IN THE
LIBRARY  Select

Project
Tree

[ actautt_ Clarius

- ﬁg -

Select Configure
oB ¥ 7
Copy Cut Rename Delete]
default_
4 - Aterminal-n-fet
vds-id
vtlin
subvt
vgs-id
igvg
cv-nmosfet
pulse-vds-id

waveform-meas
4 < 3terminal-npn-bijt
vee-ic

qgummel

vesat

A W\ 2-wire-resistor

res2t

pulse-high-resistance
4 [+ diode

vfd

(B E< BB BB B BB B R B R<

Library >

Projects

Stop

Devices  Actions  Wafer Plan

Test Library (205)

Sort By:

R a0

Save Tools Projects

Filters

Technology

D Electrochemistry

D Materials

JFET Drain Current vs Drain Voltage (jfet-vds-id)

current.

Generates a Vds-ld test on a JFET. This test steps the gate voltage and sweeps the drain voltage while it measures the drain

I:‘ Memory
D Nanotech
D Organic

JFET Drain Current vs Gate Voltage (jfet-vg-id)

Measures the drain current as a function of the gate voltage of a JFET.

I:‘ Semiconductor

D Other

Measurements

LED |-V Sweep (led-iv-sweep)

Generates an |-V sweep on a light emitting diode (LED).

[Jev
[ Jocky
I:‘ Pulse

Solar Cell Low Resistance (lor)

Uses one or two SMUs to source current and determine sheet resistivity using remote sense

[ ] reliability

D Resistivity
Author

Nanowire Low R DUT, dI/dV Sweep (lowr-didv)

Generates V-| sweep on a low resistance nanowire and calculates the average resistance and dl/dV.

D Factory
I:‘ User

@ Messages 2020/10/24 - 21:46:15: Model/Preamp configuration in saved test differs from system configuration. Performi...

My Settings Learning Center

Device Type

[ ] capacitor

[ ]piode

[ ] Etectrochemistry
[ ] ceneric

[ ] Resistor

[ solar cell

[ ] Transistor

[ Jother

Terminals
HE
s
[1a
[le
HE

Filters
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Configure View

CONFIGURE TESTS WITH MINIMAL KEYSTROKES

Configure

ﬁ default_4 - Clarius PC Edition (OFFLINE)

= - P - b0

Select Configure Analyze

Hpm N i
0B ¥ 1 Z ]
Copy Cut Rename Delete
default_4
4 -+ 4terminal-n-fet
vds-id M
"~ Project
vtlin

we [

vgs-id

ig-vg

cv-nmosfet
pulse-vds-id
waveform-meas
4 3terminal-npn-bjt
vee-ic

gummel

vesat

A W 2-wireresistor

res2t

pulse-high-resistance

<< B BB BB R WM<

4 >+ diode

g L Type here to search

> =B

Save

All Parameters

Set Parameters

Operation Mode
Bias v
Compliance | 0.1 A
Gate | sSMu3 l:‘ Measure Current I:‘ Report Voltage

Operation Mode | Voltage Linear Sweep | Ad

Start \

2 S

Tools My Projects My Settings Learning Center
@ Test Settings ~ Terminal Settings

SFET Gate Leakage Curre

This test measures the gate leakage current of the
MOSFET as a function of the sweeping gate voltage. The
test determines the gate leakage resistance using a
linear line fit.

Extracted parameter

Stop A

Bulk | cHDU

Step | 0.1 v Operation Mode | Ground Unit ‘ v

Compliance | 0.1 A

Measure Current Report Voltage

Source | SMU1 |v
Operation Mode W
Bias \
Compliance | 0.1 A

I:‘ Measure Current l:‘ Report Voltage

= Gate resistance

Required equipment

= Three or four SMUs

Also see

Lor |
/ The Keithley Instruments Low Level Handbook, 7th
edition

Videos

@ Messages 2021/08/11 -13:52:57: Model/Preamp configuration in saved test differs from system configuration. Performi...

Accuracy terms defined (English

Accuracy terms defined (Japanese)

Accuracy terms defined (Chinese)

Accuracy terms defined (Korean)
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Analyze View
ANALYZE RESULTS

Analyze

Run
Button

New Project_2 - Clarius

_:<> I3 2 1T -

> m B
\

2

0.0E+00

1.0E400

2.0E+00

Drain Votiage (V)

3.0E+00

40400

50400

@ Messages 2019/02/01 - 10:59:55: Model/Preamp configuration in saved test differs from system configuration. Performi...

Select Configure Analyze Tools My Projects My Settings  Learning Center
- 1 =EL= C) - ... P
H i Run Histol Terminal Settings ~ Hel
cB X 7 CEE , [
copy cut Rename Delete Rund ﬁﬂf 7:.&
. Formulat 180
New Project_2 Rund Formulas List | v 3/3/2017 14:18:07.000
IViore... Reference Data
4 = 4terminal-n-fet Drainl(1) DrainV(1) GateV(1) Drainl(2) DrainV(2) GateV(2) Drainl(3) DrainV(3) GateV(3) Drainl(4) Drail Run3
1 15.0859E-6| O000.0000E3  20000E+0|  23.6998E-6| 000.0000E3|  3.0000E+0| 32166566 000.0000E3|  4.0000E+0 4857286 (A [] aemoriaarsson FOROK
vds-id multi 2 679.9682E6 100.0000E3|  2.0000E+0 1.075263)  100.0000E3  3.0000E+0 1388553  100.0000E3|  4.0000E+0 1.65335-3 1I More... Reference Data
vds-id 2 3 1.2967E-3 200.0000E-3 2.0000E+0 2.1007E-3 200.0000E-3 3.0000E+0 2.7341E3 200.0000E-3 4.0000E+0 3.2682E-3 : Run2 ﬁﬁ *
. W] 2/3/2017 1417:02.000
4 18516E-3| 300.0000E3| 20000840 3076853 3000000E3  3.0000E+0 4036953 300.0000E3|  4.0000E+0 48448E3) ¢
IMore... Reference Data
5 2342953  400.0000E8| 20000840 400013 400000053  3.0000E+0 5291453 400.0000E3|  4.0000E+0 6377653 ¢
. Run1
5 27744E3|  500.0000E3| 2000040 4.8758E-3|  500.0000E-3|  3.0000E+0 6.5072E3| 500.0000E3|  4.0000E+0 7876353 ¢ Wk K
- |:| 3/3/2017 14:16:24.000
P rO e Ct 7 3.1456E-3 600.0000E-3 2.0000E+0 5.6980E-3 600.0000E-3 3.0000E+0 7.6770E-3 600.0000€E-3 4.0000E+0 9.3332E-3 € More Reference Data
J 8 34501E3| 700.0000E3|  20000E+0 6470653 700.0000E3  3.0000E+0 8800353 T700.0000E3|  4.0000E+0|  10.7472E3| 3
9 37179E3| 800.0000E3| 20000840 7189353 800.0000E3|  3.0000E+0 9873453 800.0000E3|  40000E+0|  12.1139E3| ¢
| re e 10 3928263 900.0000E8| 20000840 7858563 900.0000E3  3.0000E+0| 10902563 900.0000E3|  40000E+0| 13440983 ¢
. t
4 » Run4 Run2 ‘ | aun I IIS Ory
0z/03/2m7 141807
n-MOSFET Drain Family Ecrieion A n d
4 0E-02
.
f[erminal
<
T
5 2on0 .
3
@ Settings
&
1.0E-027- -
0.0E:

Date ¥V Name Checked Stars
(<] < JEEIERN -}
s

61



4200A-SC

CLAURIS
YA RRNFRRYGA
o 14E (Filter)
¥8Z3(Search)

Learning Center

e Test Library (24) .:.] Technodogy Device Type
o7 B [T oecoschemisery [ Capacinoe
Name A0 2 v n —age twc'otof [ oot (Y csode
J . o J
-~ r

(7] omcey
Sngle Chacned Pulise 1Y Waveloem Cagture (pme 1chwim) L
Pertonms pulne |V wivefonm Caghure vsing § Sgie Ol 80 Netums voRa)e 0 Cument samples &5 8 funciion of e [ msectecs [(Jcenesc

(D organse (] mesince

Semiconducter || Soler Gt

Puise Vdsid Deain Current vs Drain Voltage (pmo tvsweep)

PrOGUces & pullse Srain Lamdy of Curves with Independent ane and Grain pulse wiahs. Cther [~ R

ful
! == Clone

Measurements Teerrinals
ﬂ Sngle Pulse Waveloom Capture with Independent Pulse Widths (perw scopeshit) Olev 0z

Periorms 2w Chanvel 1008 Mean wavefonm CIpOUT SBing INSependent Dulte MO and YaNamON) trmed for each Channel p— —
Jecw s

B e O

Simple Segment Ard Wavedaem Cagture (5 segard) [ metatasey e
Periorms 3 two Charvel avpitude yoeep viery) T Segment AD puise mode and medsures T wivetorm Sota (V and L ro
ot mean)

| Presiativey s

[ racsory

P a e »
Segmect Acd Waveloem Cag (P segadd)

& The Learning Center x I3

@ ntp//clariusweb/LeamingCenter/index.htm?toc.htm?794034.htm

Technodogy

| Dectrochamtry

el The Learning Center
[ Contents |[ Ifflex || Sfrch |

: Liyteraiy

Enter a keyword or phrase
mos cap I n
Semiconductor
@ Application Note: Automating High and Low Fi y C-V M ts

and Interface Trap Density (DIT) Calculati oluosr citors using the
4200A-SCS Parameter Analyzer

C-V projects
Contains tests for making high-voltage C-V measurements on a Zener diode,
MOS capaator, capactor, and a Schottky diode.

-V T Pr -highv
This pro)ed contains tests for making high-voltage C-V measurements on a
Zener diode, MOS capacitor, capacitor, and a Schottky diode.

; i
This project oonwns tests for makmo high-voltage C-V measurements ona
Zener diode, MOS capaaitor, capacitor, and a Schottky diode. These tests

use the 4200A-CVIV bias tees to combine signals from a CVU and a SMU.
‘me CVU measures the capacitance and the SMU supplies the dc bias.

MOS Capaditor C-V Project (cvu-moscap)
Maintaining the qual-tv and rehabulnty of qate oxides of MOS structures is a
critical task in y used tool for studying
gate-oxide quality in dewl is the capacy Itage tech c-v

ts are typically made on a capmor-l-ke device called a MOS

capaator.

MOS capactor C-V curves

The following figure illustrates a high-frequency C-V curve for a p-type
semiconductor substrate. A C-V curve can be divided into three regions:
accumulation, depletion, and inversion. Each of the three regions is
descnibed for a p-type MOS capaator.

Accumulation region
For a p-type MOS capacitor, the lation region of the C-V curve is
observed when negatr it: are applh ‘totheqate The negative

polarity causes majority carriers (holes) to be attracted toward the gate.
Because the oxide is a good insulator, these holes accumulate at the
substrate-to-oxide/well-to-oxide interface.

Depletion region
For a p-type MOS capacitor, as the gate voltage moves toward positive
values, mmmmwmm.mupm




4200-SCS RENAE Mzt

u nanodevices - Clarius PC Edition

EEQ 1 2 g U g E O é

Select Configure Analyze Stop Save
= < highr-didv#1 View: N Save Data
Copy Cut Rename Delete
nanodevices Run1 Formulas List DIDV= DIFF(CURRENT,VOLTAGE) ‘ v
[ == cnt A B C D ~
1 Current Voltage RESISTANCE DIDV
- . 2 -99287E-9]  -10.0000E+0 1.0030E+9 #REF

4 ma nanowire 3 -9.8243E-9 -9.9000E+0 1.0436E-9
4 -9 7222E-9 -9 8000E+0 1.0210E-9
| 5 -9.6230E-9 -9.7000E+0 0992 5445E-12
lowr-sweep 6 -9 5271E-9 -9.6000E+0 958 8918FE-12
7 -9 4291E-9 -9 5000E+0 980 2344E-12
- g 8 -9 3286E-9 -9 4000E+0 1.0048E-9
lowr-didv 9 -9 2300E-9 -9 3000E+0 985 2886E-12
10 -9.1286E-9 -9.2000E+0 1.0141E-9
— highr-sweep 11 -9.0314E-9 -9.1000E+0 972 6498E-12
12 -8.9318E-9 -9.0000E+0 0995.7686E-12
. ) 13 -8 8333E-9 —8 9000E+0 984 5154E-12

— highr-didv -8 7344F-Q -8 8000F+0 989 7R28F-12 2

< >\ Runl A Calc f Settings / [« >

01/06/200410:21:04

4 ©=° molecular-wire 10.0E-9 - ngh Re?sislance NapoWire EdIId)/ S?veegp Ry oreph Setings..
L : = 1.0E-9
voltage-sweep - T 1.0E-9
é by l ulli\:j. w:ﬁuﬁ “I 1 J.J.Ié 1.W 1.0E-9 g
. = W j X : =
[>  DO8 biocomp S W V V WUWWWWV 980.0E-12
5w ontfet o 960.0E-12
SUST R IT L EORRUR TR L 040 DEA2

[> ke molecular-transistor

Voltage

Data variables
BunlTBESISTANCE =1 NN307#+9

<

CE<E<E<B< BB BB W<

P l 6terminal-nanocell




4200A-SCS BioFE

izt

ﬁ |-V Characterization - Clarius PC Edition (OFFLINE)

Run Sto Save

My Settings

ﬂ £ Type here to search

Gate

Operation Mode
Start

Stop
Step

Compliance

SMU1

sMu1

Voltage Linear Sweep | v

i

5 v
0.05 v

A

il

Measure Current Report Voltage

z%g
£

DUT /
BioFET

Bias | 0.5 v

Compliance | 0.1 A

D Measure Current Report Voltage

Source | GNDU

)
<
C
_ N

Operation Mode | Ground Unit ‘ v

@ Test Settings [MEHIHERINHEE Help

S b
Select Configure Analyze ooE Ay Ex/eos
= /‘ ey
@ r % ,../ l]l] bioFET test#1 All Parameters
Copy cut Rename Delete
|-V Characterization
4 -+ 3terminal-n-fet Force
L bioFeT rest Drain | SMu2 |+
Operation Mode | Voltage Bias ‘V

Stop

Step | 0.05

D Dual Sweep

Compliance | 0.

Measure
Current
Range | Limited Auto
Low Range | 100pA
Voltage

Report Value | Programmed

@ Messages 2020/09/14 - 14:29:14: Clarius Hardware Server started.

- )

Operation Mode | Voltage Linear Sweep

Learning Center

1 SMU BBE. EBiREE
S R AR R AR B 2407
4200 HE<AYNAL,

“Configure View' g &

MOSFET )
Drain Force HI
Gate SMU2
~—
A
Force HlI Source
SMU 1 < E—
GNDU

Force LO

N

Force

GaH|
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4200A-SCS OFET jMlljz{

« SMU T DC I-V KX VLF fllif; fAZREERREE
RS REE
VS,

o CVUIRH{TERS/

» —IKMELEH,

[

A}

H

Ll ;
LIRS, 87

> E B Q0O O

=
E

ofet-id- vgsn

sz 1y
10E3
1000E8
100E-6:
10E6
1000E.9-
100E9
10E9

z

a
& 100 0€.12
100€.12

10€.12

100 0E-15

10015
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