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> BFREASEAERENRSR, SERERE. BiIRE. BIREMLUI(ANE)ERES

> IR EBRPHNTEIEER, 2RSAFEFRINENSERN, BEETHNER, BA%
SRR

> V@SR FIRE, —MRAARR(SD)EINZRPSDIEEERR. xtaVBE AR = R
ATEFR, FElog#HRE L, UVARFEREBIBIRELMERERXR., MIRE(F/IMZEAIRER
AT, BAEMREUNEESHMISEEIHS
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1/fIgmAgNhit 5%
> W ER: HMERT SR/, BERARTEHGERSENXCERR, B AEITZEEE
(B A SRBR(R LR

> 1B, VR SEITNEERIFARENRE, ARt SuEEE FrT /95
WX HLL, BIRE T U IRERERRIEEE.

“Formuia | Dosoription |

IIM Imaginary current array: [IM=FFT _I(Al,0) Drain = ID
IR Real current array: IR=FFT_R(AI,0) Gate
PWR Power: PWR=IIMA2 + |IRA2 A_I - A
FREQ Frequency array: FREQ=FFT_FREQ(TIME, 5)
PTS Total number of points (of FFT calculated data): Source
PTS=LASTPOS(IIM) Vg Vb
T Total test time (of FFT calculated data): —— ——
T=AT(TIME, LASTPOS(IIM))-AT(TIME,FIRSTPOS(IIM)) . —
BW Bandwidth: BW=(PTS-1)/T
Current spectral density:
ISD |SD=SQRT(2*PWR)/(PTS*BW)) V V
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HREINZESMU

210V, 100 mA, S/NEERINERSE LA , R/ INDHEER10 aA

SIZESMU
210V, 1 A, HEFEHIHZRSMU
ﬂriﬁlﬂﬂlgénPMU {MaTFE
- RBIRIEI-V . CVIVEIFFX
* TRERE + 4225-RPMIJJHEFF %
o RFCEERL « 707B/708BFFX4E4&
. H:?}EP?FDELJ%
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> T ERREANES A AIRAERHE, MR SRR T HNRR AR
> B SWHEE, REZRENERFHIRERIRE
> WXRERREREEEAS. Cable, HETEFINMHINERRIRE

Drain
Gate SMU
Source l
SMU i

1 GNDU, OV GNDU, oV

SMU2 - Qutputs Vj and
measures time, i, and Vg

o]

SMU1 Outputs VG




WIRRF (SMU) BIIEIES

> Clariusi#t{4EEE Jitest: smu-isd, IFEFA NSNS BISEFINN=EL. NEEFZER0T]
EENIREISImIEE X

A ‘ SMUT |~ | smu-isd#1 View: = % .lc

Operation Mode | Voltage Bias | v ‘ - | 11/12/202018:01:29 SMU Current Spectral Density —
GNDU v H - _
E Normal Speed Mode
Operatlcm Mode Ground Unit | v ‘ ]
1.0E9 -
Measure Current Report Voltage E
] 1mA Range:ISD
. — 1uA Range:ISD
Measure Settings 10006125 —— 1nARangelsD
Speed Custom | v Delay Factor 1 % 100812 -
£ 3
Filter Factor 3 s
’ E 10E12 o
Auto A/D Aperture §
w
. E 100.0E-15
Report Timestamps s ]
10.0E15 o
Test Mode ]
O Sweeping Interval 0 s 10815 3
. Sampling Number of Samples 4096 1UD.DE-18_-
. !I OE-3 IO.I;E-3 IOD.ID E3 I_O‘E+D 10. OIE+0 100.0E+0I
Hold Time 3 5 FREQ (Hz)
VN
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> Clariusft{qBE8%| Javtest: pmu-isd, RE
> FISMU—#E, EBRAVIIS SRR ImIEE K

PMU_ID I PMUT

primary_ShU I Shun

secondary SMU ’ SMu2

SMUs bias OV only

- 1.0E-9
SampTime | 1

100.0E-12

SampRate | 2048

Total Samples = SampTime * SampRate 0 0512

Total Samples must be less than 30000

1.0E-12

10.0E-15

100.0E-9¢-

(ZRSEISEFININ A, NEEIERIE]

0BG v ... .PMU Current Spectral Density. ... ST
Open Circuit Legend
2048 Readings 10mA-ISD
100uA:ISD |
100nA:ISD

1.0E+0

1oEsz L o

F
[H]
o
o

FREQ (Hz)
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> BT BER{EHESMUEPMU, taJLMERSMURIPMURIES MR 1/fI87, test: mosfet-isd

> PMURYE MR RENEELLRR, XFUMEEITRYE o EMASLER K

> SMUBIMEEHHBEENINIREESEREN, LB TFRABNRFIINNIEE,; 5 WEHE
P O—MNEEFEERSEIMIIAEE, WA TE, IifEgatelintIB/EIRESHBATFEH

DrainimEE i Z=ialZ] e ————

MOSFET DUT, VD=1.5V VG=1.5V
At four diﬂerer_\t test times and sample rates
o HI OB oot T T -Il_ége.r.m” [
Drain - : 100ms test time and 20480 samplesis
: 1s test time and 2048 samples/s
Gate — test time and 205 samplesis
-l —— 100s and 21 samples/s
Source @
oV 500 G@ z
‘?’f
1 GNDU, 0V GNDU, 0V
v
Ve PMU CH1
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> UfMEENNGE: NERREANBIRERE, REFFTEESUE, XN EIIS _ AR ER
S NEIFFT SRS E

> UIRFRIRIKIEBWMIn : BHEKERTELRE, BWmin=1/T; T2LHTMEATE, fFlan, 0%
REYNZUAYE)E100s, BBAS/INULTARERZ1/100=10mHz

> UIRERRSIMEEBWmMax : HXFERAYEIRTE, BWmax=0.5/dt; Hia0, NRMFEIRER
Z21024Samples/second, XiFERRATIEIHEL/1024, NERASNERES512Hz

> VMEFR@ERZEH= NElE/VT100Hz, AREEEIEKUERAEE




> II%EE/ Iblljl_t%$5%‘gﬁjfé
> 1BIdSpeedPISEUEEE, F=HISample rate
> BidSamplemmHiRE, EHINKRATE, &240961 (FADEING121Y)

Measure
Current
easure Settings
Range TmA l v
Speed Custom v Delay Factor
Column Name Al Filter Factor
RUN | I [A] 2% T3 A ) TSN ZE G B
Report Timestamps
1 DF 1.FF 3, A/D auto 845.4s 0.0012~1.21Hz
Test Mode
2 DF 1.FF 1, A/D auto 193.7s 0.0052~5.36Hz _ | '
- O Sweeping Interval 0 5
3 DF 0.FF 0, A/D auto 20.99s 0.0556~56.8Hz ® soming T e
4 DF 0.FF 0, A/D 0.01 19.33s 0.0613~62.66Hz Hold Time 3 /s

Q@ 10
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B FEEPMURTT RS BRI R RIS
| reecoigion

PMU_ID ‘ PMUT

primary SMU ‘ SMU1

secondary SMU ‘ SMu2

SMUs bias OV only

ch1 v ‘1 ‘v
ch2 v ‘0 ‘v
ch2_IRange | 100 uA vi

VaS

SampTime |1

SampRate

Total Samples = SampTime * SampRate

Total Samples must be less than 30000

Graph Total Test | Sample Rate Frequency
Color Time (s] (samples!s) Range (Hz)

07ne201 130221

1SD (A/(sqri(Hz))

Run 1 Blue 0.01-5.5
Run 2 Purple 10 103 0.1-51
Run 3 Red 1 1024 1-512
Run 4 Orange 01 10240 10-5120
Run 5 Green 0.01 102400 100-51200
isd TmA range open_1#1 View: % E
. Open Circuit, ImA Range, OV
100 0E-9 Legend J
—— 0.015 102400:1SD|
0.15 102401SD
A f —— 151024:1SD
l | L ——— 105 103:1SD
— r il 1005 11°1SD
! H* |
e 8 = & g = |

Frequency (Hz)

100.0E+3
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> SEHBERINIEEX, EESENEEIEEXE
> WEAEEFNIEREEF BN, 15ESEANTEE
> WER, AILUKIESMUGPMUASIY, AIESBENAEREAITSE

Current Speciral Density Graph Settings. .
SMU - Open Circuit, 0V
2048 points

Custom Speed: DF 1, FF 3, A/D auto

al Density (A/sqri(Hz))
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Mosfet Drainiig:llizt <1

> 4200AEEB EE M Mosfetiilli,, Mosfet-isd, RIEIZEMR

—

> fEFRSMUFIPMURYEEHI TS ]
> IREER: (UERE. WliRE. HESHRE I

0472042021 10:04:17 | Graph Settings...

ﬁ woes ST B VB B Ve B . o o
- At four different test times and sample rates : : : §

PMU_ID ‘ PMUT | v ‘

2

BT = T PP PP
Legend

~——  100ms test time and 20480 samples/s
— s test time and 2048 samples/s
— 10s test time and 205 samples/s
—— 100s and 21 samplesi/s

primary SMU ‘smm |v‘ ﬁ R R U o SO .

SampTime ‘(]_1 ‘3 JO0LOE-G4 v oveveee e T

pmu_ch ‘ 1 ‘

20480 samp/s

SampRate

10.0E-9
Total Samples = SampTime x SampRate

N : il T -
ﬁ Total Samples must be 65534 or less JOBGE oo

pmu_V ‘ 1.5 ‘V

1SD (A/(sart{Hz))

100.0E-12

smu_V ‘ 1.5 ‘V

pmu_VRange ‘ 10 ‘V OL0E-AZd 1ottt e s e e e e e

pmu_IRange 1mA | v ‘

1.0E-12

Frequency (Hz)

10.0E-3
JODOE-F Frooe vt
1.0E+0
1UDDE+U =
1.0E+3
100E+3 ¢ e G



1/f1gRE Mt RE

> 4200AMEEE R B2 M /MgERYtest, flsmu-isd, pmu-isd , mosfet-isdZE
> B#Eproject, BE8MixH. =imM. Migd, LURZMHNKEAS

oB ¥ 7

Copy Cut Rename

flicker noise measurements

4 == 2terminal-generic
1SMU&GNDU-isd
1PMU-isd
1PMU&1SMU-isd

A us 3terminal-generic
1PMU&1SMU&GNDU-isd

TPMU&1SMUorGNDU-isd

2SMU&GNDU-isd
A * 4terminal-generic

| 1PMU&2SMU-isd

Delete

CE<B<B<B<BEBN< N

1SMU&GNDU-isd#1

A‘smm |v‘

Operation Mode | Voltage Bias | v ‘
Bias | 0 ‘V
Compliance | 0.00011 ‘ A

Measure Current Report Voltage

v_ |
| \V

All Parameters

|v

Operation Mode  Ground Unit

M
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FRREAESH T

> 4200A EMHEECEAKES TS MNiftest, AFRATLAEEZER, REEEXSEEE,; 1
A BEERIV/MERRIProject, KRB testiiEI—iE

YV V. V VY V




1/fIERE Nt EC &

> 4200AFEAH] (B Clariusixi4)
> FHANSMU+ F/N4200-PA
> — /1 \PMU+FRPM

> i3 10fA/NEE AT AE
Clariust{4-Bigisd test, {HESE
SMU, PMURJLABHEREE B SR

16



Keithley 4200A“3E—NE—" ZRLO{&EL

1. FAMESLE4200A-SCSEH, TRFHIXS4201-SMUFRIER—
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