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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 [ s
nanotechnology research and production test settings. ek the high price tag?

The applications shown here are only a sampling of the S S O o s e
nanotechnology test and measurement tasks for which | auements, e o e matomvonage
our instruments and systems are suitable. If your tests | Source adds a Soov biss source kor b resitancs an

rosistivity measuraments, The Model 6482 Dual.

o i y ] cionale Ke W | Channel Py meterfVoltage So tw
require sourcing or measuring low level signals, Keithley | Channel Picosmmatarvaltage Source gives you two

instrumentation can help you perform them more | 1o save mck space.
accurately and cost-effectively. .‘

Want seamless control over current
pulse sourcing and m surement?

Trying to characterize high
rosistance nanomaterials?

When linked together, the Model 6221 AC+DC Current Source

The Model 5170 ElectrometarHigh
Resistance Mater's bultdn 1KV sowrce,
20070 npit resistance, and low current
sonaitivity make # an ideal sciution

ang Model 2182A Nanovoltmeter are
designed 1o operate like a single
instrument 10 make high speed pulse
mode measuromens.

Studying highly resistive nanowires?

The Model 8430 Sub-Femioamp Remote
SourceMeter* instrument's low nolse and drift
performance makeo It ideal, It measures
curraris with 400aA (400« 10'"A) sensiivity.

Migh RLaw | 1M 0 10%0 Low Powvet, R < 100D Mine Low Powet, R « 10080

A A

Low | Low Poww Low] Puse Low |, Low Power Low |, Law V Low |, Low Powsr, Pulse

Want multiple channels of sourcing and Need to characterize mobility, carrier density,
measurement? and device speed?

The Model 4210-CVU Option takes the guesswork out of obtaning valid
capasctance-yotiage (C-V) measurements quickly and easty, with intultive
point-and-click setup, complete cabling, and bulll-in slement modeis

The Nily intagrated Model 4200 Semiconductor
Characterization System brings together all three core
measureenert types, DC-IV, AC impedence and iransient -V, n
one sasy-o-aperals package. IT's used in many phases of
Nano ressarch, develapment, characierization, and production,

The Model 4225.PMU option for the Model 4200-5C6 performs
pulsed |-V testing on a varisty of devices for many different
purposes, including preventing device selt-heating by using
narrow pulses and/or low dity cycie pulses rather than DC signals
changing application needs,

traing up 1o Sma wide,

Series 20008 System SourceMeter® instrumants ol you make
precision DC, pulse, and low frequency AC source-measurs lests
quickly, sasily, and ecanomically. Thery offer virtually unlimted
flexibiity 10 scale the system's channel count up of down to match

Looking for just a single channel!?

Ench Series 2400 SourceMeter instrument s a complete, TESTew TIME
single-channel DC parametric tester. Choose from a variety of .

. | ranges and functions 10 sult specic application nesds, The Model - :

. 2430 can be programmed 10 produce Individual pidses or pulse |

Ask Us Your Application Or Product Question.
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== cntfet

-1 molecular-transistor

7 v 7 v 7 hv4 <7

8 6terminal-nanocell
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Image Description

Carbon Nanotube Transistor Characterization Project (cntfet-characterization)

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

=
A
a
Ml

Nano Device Examples Project (nanodevices)

Contains several |-V tests for common nano devices.
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° Select Configure Analyze Stop Save
- /\ ==
Q) 2 & I W | highr-didvs#1 View .EE'I = I~
° Copy Cut Rename Delete
. 'S )
nanodevices Run1 Formulas List DIDV= DIFF(CURRENT,VOLTAGE) ‘ v “
D == cnt A B C D ~
Py 1 Current Voltage RESISTANCE DIDV
— ) 2 -9.9287E-9]  -10.0000E+0 1.0030E+9 #REF
4 s 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 -9.5271E-9 -9.6000E+0 958.8918E-12
7 -9.4291E-9 -9.5000E+0 980.2344E-12
- i 8 -9.3286E-9 -9 4000E+0 1.0048E-9
sy 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+0 072.6498E-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 7344FQ -8 8000F+0 989 7R28F-12 %
< > \Run‘l ACaIcASettings/ ||( >
) 0170642004 10:21:04 H h R i N W dlde S Graph Settings
4 ©=° molecular-wire OB oo .'9_ ..... e_s_!s_a_n?e.__a.nF'..\_'_r? ............ W??F‘ .................... B
11.0E-9
Lvoltage-sweep e I
E WM | ”\;‘j‘l J‘lfll,[ﬁ : biod W1UE'9 g
. =1 - N <
[&] 3 N
> DOG biocomp V \MWV WU W\\’ : " 1o80.0E-12
1960.0E-12
== cntfet v :
b BB .l
T 9P 9 F F 2 P P 9 9
. L L L [T} [T} L L L L L
> ked molecular-transistor 2 2 2 2 2 9 =2 9 9o 9
Vaoltage
H r Data Variakles
[> ‘ 6term|na| nanocell v Eunl BESISTAMCE =1 NN3072+49




< ; Y Run1 A Calc / Settings /

<

EE - ﬁ' nmp @(’ ’ . .
o F
Select Configure Analyze Fun Stop Save
T=n N e
® r % 4 W | cntfet-cvsweep#1 View: B |~
Copy Cut Rename Delete
cntfet-characterization_1 Run1 Formulas List ‘ v “
4 == cntfet A B C D E N
. 1 Cp GD Gp DCV_GD F GD CVU1S
cntfet-vds-id 2 26.2482E-12 5.6324E-6/ -15.0000E+0 1.0000E+6 00000001
. ,d 3 26.2545E-12 5.6859E-6/ -14.5000E+0 1.0000E+6 00000001
cntfet-vgs- 4 26.2610E-12 5.4406E-6 -14.0000E+0 1.0000E+6 00000001
) 26.2674E-12 5.2164E-6/ -13.5000E+0 1.0000E+6 00000001
fot-
cntiet-cvsweep 6 26.2748E-12 51206E-6 -13.0000E+0  1.0000E+6/ 00000001
pulsed-vds-id 7 26.2824E-12 51169E-6 -12.5000E+0  1.0000E+6 00000001
8 26.2891E-12 4 6489E-6/ -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-6/ -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-6 -10.0000E+0 1.0000E+6 00000001 v

>

29/16/2010 12:05:00

CMTFET

UDBBE A2 .........

Capacitance (F

IBIE A2

DB AE 2 .......................................

DB AE- A2 ........................

Graph Seftings...

-20.0E+0 -

A00E+0 4y

0.0E+0

Voltage (V)

00E+0 L
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Toh » e
© B ¥ & I | cntfetvos-id ver [ B8 |~
Copy Cut Rename Delete
cntfet-characterization_] Run1 Formulas List | M Edit
4 == cntfet A B ~
. 1 GateV DrainI
cntfet-vds-d 2 10.0000E+0 49 .2659E-9
. 3 9.5000E+0 20.1254E-9
cntfetvgs-id 4 9.0000E+0  4.6604E-9
5 8.5000E+0 732.2932E-12
cntfet-cusweep 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 /{\Calc/i\Settings/ H < >
09/13/2010 15:42:00 .
Graph Settings...
100E—6 ................................. e R R T ............................................... SAREREE : : i
g 10E-6 ................................. ....... ....... ....... ....... T ........................................... ..................................
é 1UO_OE-9§ ................................. CHT FET e .................................
O Jo0E9l ccDrain s, Gate Y, Drainy =2 LN
O L 0EQ i _______________________________ I _______________________________ _________________________________
o o ® KN 9 B ¥ ¢ § w5 © - o © § W © ~ ©O o g

Gate Voltage (V)




[8 cntfet-characterization_1 - Clarius PC Edition - [Subsite#0@1] — *
W —
=, = - b >» B A Q0O O
Select Configure Analyze Stop Save Tools My Projects My Settings  Learning Center
o N i
: . . Hel
@ I-—. % ._/// [l]] Subsite Stress Properties @ Stress Mode Setup P
Copy Cut Rename Delete

cntfet-characterization_1

A @ Site

A @ Subsite

101 |4

4 == cntfet

— cntfet-vds-id
— cntfet-vgs-id
— cntfet-cvsweep

— pulsed-vds-id

<E<B<B<B< BN

— cnt-pulse

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

Stress Type
(®) DC Voltage Stress

Stress Conditions

() DC Current Stress

Active Site: |1

Morth Stress

Source StresslIl
Source Limit

Device Pin / Switch Connections
WPU On  Off

b
Morth Limit A
\
A

Morth Pin

Source Pin E
GatePin: [0 |
Drain Pin El

Stress Measurements

Gate Stress
Gate Limit| 0.1
Drain Stress

Drain Limit| 0.1

il

Morthwest Pin

Southwest Pin

Southeast Pin

Wortheast Pin

MAanman

() AC Voltage Stress

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

Wiy Stress
My Linnit

Sy Stress

=l =D

S Limnit

Parameter Properties/Degradation Targets

Tests Qutput Valu

MaAanan

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/

M e Delay

O Segment Stress/Measure Mode

O Cycle Mode
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