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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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Project Library (2)

Import

Image Description

Carbon Nanotube Transistor Characterization Project (cntfet-characterization)

Includes tests for DC |-V, pulsed |-V, and C-V measurements on a carbon nanotube (CNT) FET.

k-4 molecular-transistor

Rename Delete
nanodevices_1 Sort By.
P == cnt Name: Ato Z
> Em nanowire
> eee molecular-wire \\,
[> 208 biocomp 7/
D == cntfet |
> A
b

i 6terminal-nanocell

j Naug== AN
=

Nano Device Examples Project (nanodevices)

Contains several |-V tests for common nano devices.
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u nanodevices - Clarius PC Edition

ull» -n-'n - .

> =

B

Save

IOG biocomp
== chtfet

-4 molecular-transistor

Select Configure Analyze
|_'— Y i m ==
@B ¥ 7 I | nighr-didv# view I~
Copy Cut Rename Delete
nanodevices Run1 Formulas List DIDV= DIFF(CURRENT,VOLTAGE) ‘ v
D == cnt A B c D ~
1 Current Yoltage RESISTANCE DIDV
- ) 2 -9.9287E-9|  -10.0000E+0 1.0030E+9 4REF
4 “sm/ nNanowire 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+0 992 5445E-12
lowr-sweep 6 -9 527T1E-9 -9.6000E+0 058.8918E-12
7 -9.4291E-9 -9.5000E+0 980.2344E-12
| g 8 -9.3286E-9 -9.4000E+0 1.0048E-9
Lo el 9 -9.2300E-9 -9.3000E+0 085.2886E-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+0 995 7686E-12
) ) 13 -8.8333E-9 -8.9000E+0 984.5154E-12
— highr-didv 14 8 7344F-Q _8 8000F+0 989 7R28F-12 ~
< > \Run‘l ACaICASettings/ ||( >
01/06/2004 10:21:04 H h R t N Wi di dV 5 Graph Settings
4 = molecular-wire HOOE9 e .'9 ..... 3.5.'_5. ﬁr!s'-‘_e ___a_n.f?'_ & .'.r?...e’ ........ W?’?P ..................... s
L 11.0E9
voltage-sweep 14 0E-9

‘ 6terminal-nanocell

<

Current

p b ph

Data variables

BunlT BFSISTAMNCE =1 NN3N07-+9

Voltage

V:wmwwwwku'

1.0E-9 S
- [}
MVV\H\(W\ <
980.0E-12
;950.0512
1940 0E-12
? 9
w w
==
> 2




- 2 Il 2

Voltage (V)

P —
o > u B
Select Configure Analyze Aun Stop save
B » ol
Q) r }g 4 Il | cntfet-cvsweep#1 View: == |~
Copy Cut Rename Delete
cntfet-characterization_1 Run1 Formulas List | v
4 == cntfet A B C D E ~
. 1 Cp GD Gp GD DCV_GD F GD CVU1S
cntfet-vds-id 2 26.2482E-12 5.6324E-6 -15.0000E+0 1.0000E+6 00000001
. ” 3 26.2545E-12 5.6859E-6 -14.5000E+0 1.0000E+6 00000001
cntfet-vgs-s 4 26.2610E-12 5.4406E-6  -14.0000E+0 1.0000E+6 00000001
5 26.2674E-12 5.2164E-6 -13.5000E+0 1.0000E+6 00000001
f ¥
cntiet-cvsweep 6  26.2748E-12  51206E-6 -13.0000E+0  1.0000E+6 00000001
pulsed-vdsid 7 | 26.2824E-12  51169E-6 -12.5000E+0,  1.0000E+6 00000001
8 26.2891E-12 4 6489E-6f -12.0000E+0 1.0000E+6 00000001
cnt-pulse 9 26.2950E-12 4 5707E-6/ -11.5000E+0 1.0000E+6 00000001
10 26.3006E-12 4 2871E-6f -11.0000E+0 1.0000E+6 00000001
11 26.3081E-12 4 3940E-6 -10.5000E+0 1.0000E+6 00000001
12 26.3142E-12 4 1997E-6f -10.0000E+0 1.0000E+6 00000001 o
< > \Run1 A Calc A Settings / I | H < >
09/16/2010 12.06:06 ,
_ I:N-l— FET . Graph Settings...
. 286E—12 ....................................... .........
5y : : : :
g 265E_12 ....................................... .......................................
:‘g 264E_12 ....................................... ........................
8 ; | z z
263E—12 ................................. : : :




oB¥ 7 1

. . ==
cntfet-vgs-id#1 View: . Save Data
Copy Cut Rename Delete J E V— -
cntfet-characterization_1 Runl Formulas List ‘ v Edit
4 == cntfet A B ~
. 1 GateV DrainI
cntfet-vds-id 2 10.0000E+0 49.2659E-9
_ 3 9.5000E+0 20.1254E-9
cntfet-vgs-id 4 9.0000E+0 4.6604E-9
b 8.5000E+0 732.2932E-12
cntfet-cvsweep 6 8.0000E+0  6.7394E-9
pulsed-vds-id 7 7.5000E+0 51.7978E-9
8 7.0000E+0 172.1960E-9
cnt-pulse 9 6.5000E+0 285.5392E-9
10 6.0000E+0 460.5267E-9
11 5.5000E+0 626.6217E-9
12 5.0000E+0 738.9124E-9 v
( } " Run1 ACaIcASettmgs/ | < >

09/13/201013:42:00

QO OB o oomr e T T R PP _1, ............................................... e
. TOEB: - omer e T LT TNN ey
< : : .
i : E
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5 : :
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m : :
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I cntfet—characterization._1 - Clarius PC Edition - [Subsite#0@1]

|
|
b

P m—
S = B > B B 80 © O
Select Configure Analyze Stop Save Tools My Projects My Settings  Learning Center
o N i
: ) . Hel

@ I-—. % L// [l | subsite Stress Properties (©) stress Mode setup P
Copy Cut Rename Delete

cntfet-characterization_1
@ Site
@ Subsite
4 == cntfet
— cntfet-vds-id
— cntfet-vgs-id
— cntfet-cvsweep

— pulsed-vds-id

— cnt-pulse

101 |4

BB B<B<H<N<

Device Stress Properties - Subsite: Subsite Device: cntfet Site #1

Stress Type
(®) DC Voltage Stress () DC Current Stress
Stress Conditions
Active Site: |1 =
Morth Stress 4 Gate StresslIl A
North Limit A GateLimit/0.1  |A
Source StresslIl v Drain StresslIl v
Source Limit A Drain L|m|t A
Device Pin / Switch Connections
WP On  Off WP On  Off
Maorth Pin Morthwest Pin

Source Pin El
GatePin: [0 |
Drain Pin El

Stress Measurements
<

Southwest Pin

Southeast Pin

Mortheast Pin

Marnan

() AC Voltage Stress

*NOTE: A 0 in the V Stress field means the Ground unit may b

W' Stress
M Lirnit

SW Stress

oo =<

Sy Lirnit

Parameter Properties/Degradation Targets

Tests Output Vali

Maman

Enable Stress/Measure/Cycles

. Stress/Measure Mode

. LinearO Log O List

First Stress Time | 1

Stress Times

Last Stress Time | 1

Number of Stresses | 0

Stress/

0

IMeasure Delay

O Segment Stress/Measure Mode

O Cycle Mode

25
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