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CnoXHoCTu Xxapakrepusauumm

MONMYNPOBOOHNKOBbLIX YCTPOUCTB, MATEPUANOB WU NMPOLECCA PA3PABOTKU

e [logkrnoyeHmne 30HO0BbIX CTaHLUUN

o HOBMYKM HE BCerga 3HalT Kakon Heobxoanmo
Mcnonb3oBaTb Kabernb 1 Npndop ANna N3MepEHNn

 [lapameTpbl TecTa BBOOAT B 3abnyxaeHune

e [MapameTpuyeckme aHannaaTopbl UCMOSb3YOTCH
peako

e HeoxXngaHHble pesyrnbraTbhl TECTOB NPUBOOAT K
3agepke pa3pabdboTKn HOBbIX YCTPOWCTB.

Current (Amps)

4 5
Voltage (Volts)




[lpepocraBnsem

[MapameTtpuyecknn aHanusatop Keithley 4z
KommyTtaTtop Keithley 4200A-CVIV




4200A-SCA n 4200A-CVIV

YCKOPAA MPOLIECCHI MYBMEPEHU N NCCNEJOBAHUA

nepeKkntovYeHns Mexay pasnnmyHbiMu > AKTMBHas eMKocTHasa matpuua 15.6" LCD ¢
n3mepeHnaMmn npm nomoLum kommytartopa IV/CV paspeweHnem 1920x1080

 CHuxeHue Ha 50% cnoXHOCTK npotlecca
TECTUPOBAHUA U CO30aHNA 3aaHNN Ha TeCT
bnarogapst HoBOW NporpaMmmMHOn 0bosio4vke
Clarius

KEITHLEY

A Tektronix Company

* [lepebil 8 ompacsiu n3meputenbHbI Npnbop ¢
NHTErpMpoBaHHbIMN BUOEO YPOKaMmn Ons
YCKOPEHUA 00yYEHUA U aHanm3a pesyrnbTaToB

TECTUPOBaHUA 4200A-SCS 4200A-CVIV

napameTpuYeckuii KOMMYTaTop
aHanusaTop
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Ao

KommyTtaTtop IV/CV
yeTblpexKaHanbHbIN



YeTbipexkaHanbHbIn KommyTaTtop |V/CV
4200A-CVIV

« ABTOMaTU4yeckoe nepeknoyeHne mexay BA n BO
N3MePEHNAMMU

o DKOHOMUA BPEMEHMU!
= OaunH Habop TecToBbIX 3adaHU U Kabenen

= lynbl 30HOOBOM CTaHLUMW OCTAOTCHA B TOYKE N3MepPeHUU
ONA COXpaHeHuda nmnegaHca

 [lonHasa komneHcauunsa BO namepeHumn

Gate \ Substrate

% source %




[MlonHaa nHdopmauuma Toraa, Korga Heo6xoanmo

4200A-CVIV

* [lepBbIXN B oTpacnv UHTErPUPOBAHHLIN
ancnnen ang otobpakeHnst NoaKnYeHns
N noucka npobnem —

o OTOOpaxeHne ctaTyca TeCTUPOBaHUS

e 3agaHne MMeH BbIBOJOB NMpu NOMOLLM
nHTepdenca nonbdoBarens Clarius

e [1lpope3nHeHHble bamMnepbl MO3BOMSOT
OPUEHTMPOBATb KOMMYyTaTOp Hanbonee
yAOOHbIM CNOCOOOM

o KHOMKa «MNoBOPOT» NO3BOSIAET BpallaTb
NHOopMaLNIO Ha 3KpaHe

o BO3MOXHOCTb OTKINOYEHUSA SKPaHa KHOMKOWU —
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MakcumanbHasd rmokocTb
4200A-CVIV Bbixoapl

e BO3MOXHOCTb MNOMHOrO KOHTPOMS Nnpu
3ajaHnN TECTOBbLIX BO30ENCTBUN

e YCTaHOBKa npeaycunutenen ang
NOBbILLEHNA pa3peLleHns No TOKY Ha
nobown kaHan

* lcnonb3oBaHne NpPoOXo4HbIX Moayneu
ONA CTaHOAPTHbIX pa3peLleHn rno ToKy

Bbixogbl Tnna Triaxial
Ang NoAKMHOYEeHUS
yCcTpomncTea
TECTUPOBAHUA

li CVU INPUTS
i |.
it

] | (]
::E_r g smumpms/!\_\.

o KenbBMHOBCKWE BXOAbl N BbIXOA4bl OSS
HM3KOYPOBHEBbLIX N3MEPEHNN

SMU un CVU
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BcTpoeHHasA noMoLllb

YBEPEHHOCTb B NPaBUNbHOCTU JaHHbIX



BcTpoeHHada nomMollb
YBEPEHHOCTbL B NPABTIBHOCTW OAHHbLIX

* [lepBbIX B oTpacnu npmbop NCNonb3yoLnm
BCTPOEHHbLIE BUOEO NOACKA3KM U YPOKU ONs
obreryeHmnst co3gaHnsa coObCTBEHHbIX TECTOB U
TPaKTOBKN pe3ynbLraToB NU3MePEHNS

TES ANALYZER

MOSCAP Regions

+ DC voltage sweep drives the MOSCARP structure
into the following regions:
= Accumulation

......

* BCTpoeHHble PyHKUUN ONTUMU3ALNN:

o [1poBepka KoHTakToB Pin-Pad ans HageXHbIX
NOBTOPAOLLNXCH U3MEPEHUN

o KoMneHcauuns KOHTaKkToB rnpu B namepeHunsax u
npeasapuTenbHbIM MPOCMOTP MMIMYNbLCOB
BO3OenNcTBunA
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Bonblion 3KpaH ANnsi MHTEPAKTUBHOIO TECTUPOBAHUA
MAPAMETPUYECKUN AHATIM3ATOP 4200A-SCS

o CaMbil 6onbwoOl 8 ompacsiu dKpaH
> 15.6” LCD

o AKTUBHbIA EMKOCTHbIWV

= BO3MOXHOCTbL OTKNOYeHNA yHKUMM «touchscreen»
o 1920x1080 HD
o Pasmep waccu He nameHuncs - 5U
o [locTynHa Bepcusi aHanuaatopa 6e3 akpaHa

o [lpyrne npenmyliecrea

o TBepaoTenbHbIN HAKONUTENb ANst OLICTPOU 3arpy3ku
CUCTEMbI N COXpPaHEHUS pe3ynbLTaToB TECTUPOBaAHUA

o YnpasneHue nog Microsoft Windows 7
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UHTepdenc nonb3oBa

[Mpocmoma u néakocme MecmuposaHUs



UHTepdenc Clarius
[MPOCTO, KAK 1,2,3

 HoBbIu! 'padpmnuecknin nonb3zoBaTtenbcknn nHTepdenc Clarius ymeHoLlaeT
BpemMs oby4eHUs1 HOBbLIX Mnosib3oBaTternen paboTte ¢ HoBon cuctemomn go 50% for
He YMeHbLlUaa YHKUMOHANBLHOCTM OANS ONbITHbIX NOMNb30BaTeneun.

+]

Select

-

Configure

X

Analyze

BbI6op 13 61bnnoTekn TectoB, cocTosiLLen 13 bonee Yem 450 pasnMyHbIX NO3ULUIA

KOH(eryanMﬂ TeCTa Nnoag KOHKpeTHble 3aa4vyn C MUHUMaAJl1bHbIMU YCUTTUAMN

AHanus un OopraHn3aung pes3yribraTtoB. He 6ontech NoTEPATb pe3yribraThl Bawero Tecra.
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JKpaH nonb3oBaTeribCKoro nutepdgenca Clarius

BcTpoeHHasa bubnuoteka TeCTOB, MPOEKTOB, YCTPOMUCTB U Mp.

*— ¥
— LS ﬁ? TS @(. @
0 Run Stop Sa Tools My Projects My Settings Learning Center
Select Configure Analyze Run history is disabled
f @ x //‘ m m Devices Actions Wafer Plan  Projects @ Help \
Copy Cut Rename Delete .
) . Test Library (49) _ﬂ Technology Device
Project: default_3 Sort By: Import . .
o |:| Semiconductor Transistor
4 | 4terminal-n-fet | None | v | ‘ | m Image Description
o N I:l Nanotech l:l Capacitor
Pa 60Ta C vilin BJT Collector Family of Curves (vce-ic) |:| Memory |:| Diode
TeCTa M M n O - E Steps base current and measures the drain current as a function of the drain voltage of a BJT. I:l Materials l:l Resistor
vgs-id [ JEChem [ ]Echem
rl p VI H L'I M rly R BJT Collector Saturation Voltage Measurements (vcsat) [ |other [ ]Pvcen
(( D ra an d cv-nmosfet :::Lsratthiz:zleglr:acuerrent as a function of the drain voltage of a BJT at a constant base current and calculates the collector l:l Generic ¢ V”-I bT p bl
pulse-vds-id ge: l:l
Other
d rop)> waveform-meas ﬂnﬂ
. . . Measurements Terminals
4 3terminaknpn-bjt MOSFET Drain Family of Curves (vds-id) 6
) . Generates a Vds-ld test on a MOSFET by stepping the gate voltage and sweeping the drain voltage while measuring the drain D DC v l:l 2 bl CT po ro
vee-ic v current.
|:| Pulse I:‘ 3
Linknunyeckune BbIOOpaA
vesat i . I:l AC l:l 4
Z MOSFET Threshold Voltage Using Max Gm (vgs-id)
I-I O BTO pe H M ﬂ 4 W 2-wireresistor & Measures the drain current as a function of the gate voltage of a MOSFET and calculates the threshold voltage using the l:' cv l:l 6
maximum Gm method.
res2t I:l Reliability l:l 8
TeCTO B n O pulse-resistor I D Resistivity
MOScap C-V Sweep (vif-moscap-vswee
KNUKY MbILLIW < o e A
Performs a very-low frequency (VLF) C-V sweep on a MOS capacitor.
‘ vid v
v
K @ Messages Model configuration in saved test differs from system configuration. Perferming auto adjustment J
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JKpaH BblOOpa TecTta

N
Y

Rename

Delate
F Y

AR

m Devieez  Actions  Wafer Plan  Projects

Sorl By

‘Nane

Test Library (49)

-] =

BJT Collector Family of Curves (vce-ic)

Sleps bage curment and measures [he drain current 25 a lunclion of the drain vollage of & BJT,

2

Import

Image Description

ik

I

BJT Collector Saturation Voltage Measurements (vesat)

Plots the drain current as a function of the drain voltage of a BJT at a constant base current and calculates the collector

saturation veltage.

measuring the drain current.

MOSFET Drain Family of Curves (vds-id)
Generates a Vds-Id test on a MOSFET by stepping the gate voltage and sweeping the drain voltage whild

MOSFET Threshold Voltage Using Max Gm (vgs-id)

Measures the drain current as a function of the gate voltage of a MOSFET and calculates the threshold voltage using the

maximum Gm method.

MOScap G-V Sweep (vif-moscap-vsweep)

Performs & very-low frequency (VLF) C-V sweep on a MOS capacitor.

@ Messages Mo configuration in saved test difters from system configuration. Performing suto adjusiment

@ Filters m

MOSFET Drain Family of Curves (vds-id)

|t

This test generates the standard family of drain current
versus drain voltage curves on a FET. For each gale
voltage step, the test sweepa the drain voltage and
measures the resulting drain current, This test uses either
three or four SMUs that are connected to the gate, drain,
source, and bullk temminals of the FET.

ShUs

Aleo see

Video: CV Testing of MOSFET devices

HUM

* YckopeHue paspaboTku TecTta
yCTpoMncTBa:

o [lonHoOe onucaHue TecTa

o CxemaTtunyeckoe
npeacTaBneHne

o Bmgeo nogckaska
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JKpaH BblOOpa TecTta

it

7

Rename

m m Devices Actions WaferPlan  Projects

Delete

Y

SN OO OoOOoOONOEE

Sorl By

Test Library (49)

@ Filters m
MOSFET Drain Family of Curves (vds-id)

2

Imnpart
‘ Hone | - | | | m Image Deseription e
a~ :IZ'" ‘ -
BJT Collector Family of Curves (vee-ic) -
Sleps base current and measures the drain current as a function of the drain vellage of a BJT. =
This test J®ggates the standard family of drain currant
2 curves on a FET. For each gate
voltage step, the lesiQgreeps the drain voltage and
BJT Collector Saturation Veltage Measurements (vesat) measures the resulting SRy current. This test uses either
) . . 3 nected to the gate, drain,
Plots the drain current as a function of the drain voltage of a BJT at a const o FET.
saturation voltage.
MOSFET Drain Family of Curves (vds-id) C-V Measurements
Generates a Vds-Id test on a MOSFET by steppi KEY PARAMETERS
measuring the drain current.
+ C-V measurements can reveal:
= Oxide/dielectric thickness
= Oxide/dielectric charges
; MOSFET Threshald Valtage Using Max Gm (vgs-id) ¢ Contamination from mobile ions
2 = Interface trap density in wafer

Measures the drain current as a function of the gate voltage of a M
maximum Gm method.

MOScap C-V Sweep (vif-moscap-vaweep)

Performs & verylow frequency (VLF) C-V sweep on a MOS capacitor.

SFET and calel

@ Messages Moo corfigurstion in ssved test difters from system configuration. Perfarming auto adjustment
g ¥ 9 3

processes

= Doping concentration, doping
profiles, and carrier lifetimes

= Threshold voltages

These parameters are easily
obtained from example tests
located in the Test and Project
libraries.

UM

* Buoeo ponuku
ONUTENBbHOCTBLIO 4-5 MUHYT
C OCHOBHOW NMHpopMaumen

° ,D,OCTyI'IHbI Ha HECKOJIbKNX
A3bIKaXx

o AHIMMUNCKUNA
o ANoOHCKUNn
o Knutamckmm

Kopeuckum
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JKpaH KoHdurypaumm

* [lepekntodyeHne mexay
OTOBpPaXEHNEM KITHOYEBLIX U BCEX

napameTpoB

 MeHIo HacTpoek

o Obuwme napamMeTpbl 3a0ar0TCs Ha

OCHOBHOM 3KpaHe

o JlerkocTb BblbOpa Tnna namepeHns

(HanpsxeHne/Tok)

8 default 3 - | ey In

= - PG - b

Select Configure

Analyze

Tools My Projects My Settin)

© B X

Copy cut

Project: default_3
4 | dterminal-n-fet
— vds-d
vtlin
subwvt
vgs-d
igvg
cv-nmosfet
— pulse-vds-id

waveform-meas

r's

. Jterminal-npn-bjt
— vee-ic

gummel
vcsat

4w Dowire-resistor
res2t
pulse-resistor

4 [+ diode

vid

eeeeee

M vds-id#1

CECE BB BB BB BB B BB B BN W<

sMu3 |+

Operation Mode | Voltage Step

Start | 2 |\¢"
Stop & |V
Step | 1 |V

Compliance | 0.1

| L

Operation Mode| Voltage Sweep | v |
Start | [i] . v
Stop | 5 [y
Step| 0.1 [y
Compliance | 0.1 I A
Current Voltage

Operation Mode| Voltage Bias

Bias | [i]

v

Compliance | 0.1 A
E Current D Voltage

saved test differs from system ion, Performing aute adj

@ ACHELVILER  Terminal Se

vds-id#1
= Timing Speed
Speed | Normal

— Test Mode

Uil

Mode | Sweeping
Sweep Delay| 0

Hold Time | 0

)
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JKpaH aHanu3a

* Bcsa ncropus tectos

2
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Lo el

COXpaHHeTCﬂ P'“J'ﬂ:::’."‘;"."r" @ I"-.::II - - -.:Irl 1‘:'.'7:7"::?
Bbl He NepesanuLunTe n He  ["Fae= -
nortepsiete AaHHbIX
namepeHumn!

« OTMeTKM 0 pesynbraTtax | o

TectTupoBanua gna || e IE Y T

CXT— p— [~ E G fe

YCKOpPEeHUs ngeHTuukaumm u s ———

aBraL

 BO3MOXHOCTb NPUMEHEHUS : -
domnnbTpoB Ana aHanuaa

AOAaHHbIX R

(%) Messages s snsisutinis st s s s ton Fosrin s ks, oo 5 ()
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