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> il 473
SMUZEENE Guard B2 Xk

£ [ SMU Instrument Ry, = Tnax Cable Inside Shiald Leakage Resistance
& jﬂ Ry, =Leakage Resistance Between Shields
( Rpur = Resistance of Device Under Test

s =Tpuy

FIGURE 2-15: Effects of Guarded and Unguarded Circuit When Using an SMU
Instr to M e a 100G istor by Sourcing 10V and
Reading Current as a Function of Time

Electrical specifications

7 -
Electrical impedance: 50 Q 1070812 S M U Egﬁ—m °
IFrequency range: 0 Hz to 4 GHz I 108.08-12 F—Y
i _ \ —_— = xva
Working voltage: _ leseEn2 \ <> — = zZ I:l
Inner shield to outer shield: 250 VDC & 1os0ez
. E Coax Cable-Unguarded Circuit
Center conductor to outer shield: 250 VDC T mem Q S QI =
inner shield: < 100 V E 0 n\\@:—£—)ﬂu
' 102.0e-12
Insulation resistance: 1 x 10" Q minimum v Triax Cable-Guarded Circuit
0E- , e
Operating environment: 0 °C to 50 °C, up to 70 percent relative humidity at < 35 °C . <> %{IE BEJ:HJSOQ
Center conductor resistance: < 0.1 { per foot o oo = = @ = = 70

Time (seconds)

O BINEIRERE=FM (IRETE)
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Model 4225-RPM

Model 4225-PMU Output Panel
4225-PwW
cm@ r(uwul ﬂ
—_ Model 4225-RPM Output to DUT
@ Force

Input Panel
1

Sene
Connect to RPM Force

<+ SIfi—

Note
This connection
method eliminates
triax guard (inner
shield)

RPM cable

PMU+RPMAYZ4::
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SMA coaxial shields to a minimum Drain \
P M U 1 éﬁ) | =A cables Loop area Gate
—o |
i =3 - L ) = Source
; Channel 2 sweeps V
Common LO (D G Connect shields (bulsed or DC) and °
terminal is 7 p measures | and V.
outside shield /, (pulsed or DC) b A
of SMA cables e Rl e . .
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SMA coaxial
cables
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O 42FFEIT100Q (—&—2Z2FHE500Q)

4200A-SCS

. 4210-CVU . Electrical characteristics
E HCUR I i i e Impedance: 100 Q

: : - e Maximum voltage: 50 Vrus

: ] e Maximum current. 100 mA
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Learning Center

My Settings

Device Type

D Capacitor

D Diode

D Electrochemistry
D Generic

D Resistor

[ ] solarcell

D Transistor

Terminals

| ]2
E
[ ]a
[ e
[ s

Configure Analyze Save Tools My Projects
[r——
pr - ‘ 1 ) . .
@ E 36 L// [II] Tests Devices Actions Wafer Plan ml @ Help
Copy Cut Rename Delete - - .
yunne KA L, Project Library (60) ‘GO/I\p rOJ eCt -ﬂ Technology
Sort By. Import [ ] Etectrochemistry
vesat o
‘ Name: Ato Z | v ‘ ‘ ‘ m Image Description
4 W 2-wire-resistor D Materials
A
Custom Test_5 _ Capacitor Measurements Project (cap-measurements) D Memory
Custom Test Contains tests for measuring C-V and C-f on a capacitor. I D Nanotech
res?t D Organic
D Semiconductor
ol /\ r’ Charge Pumping Project (chargepumping)
Custom Test_3 Contains several tests for performing common charge pumping measurement techniques on a MOSFET. Other
pulse esistor SN zr:ﬁ:ﬁuii
Measurements
Custom Test_1
/ Slow Single Pulse Charge Trapping Using the PMU Project (chargetrapping-pmu) D cv
ARt Uses the single pulse method to look at the charge trapping and de-trapping behavior within a single gate pulse. D
DC IV
vd /\
D Pulse
vrd
) pri Carbon Nanotube Transistor Characterization Project (cntfet-characterization) D Reliability
cv-diode 7 W
Includes tests for DC |-V, pulsed I-V, and C-V measurements on a carbon nanotube (CNT) FET. D Resistivity
pulse-diode H 7/

Anthnr
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Solar Cell Project (solarcell) A BHﬁE@fﬂ’,

Contains several tests for electrical characterization of solar cells that includes |-V sweeps, C-V sweeps, C-f sweep, DLCP, pulse
-V, and resistivity.

Organic FET Characterization Project (ofet) B3N FRIAE

Contains tests for measuring Id-Vds, |d-Vgs, very low frequency C-V, and high frequency C-V on an organic FET.

Resistive Nonvolatile Memory Characterization Project (resistive-nvm-examples)

Characterizes Resistive Memory (ReRAM) cells. I‘Z,BH%%

Lake Shore Temperature Controller Example Project (lake-shore-temp-controller)

Controls the Lake Shore LS336 Temperature Controller and measures the transfer characteristics of a transistor as a function

f1 ture. = :
OIEMPEIRIE ) akeshorelREtaEE
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vds-id#1

Run4 Formulas List

1Tzt

w BB

-]

Drainl(1) DrainV(1) GateV(1) Drainl(2) DrainV(2) GateV/(2) Drainl(3) DrainV/(3) GateV/(3) Drainl(4) Dra
1 15.0859E-6 000.0000E-3 2.0000E+0 23.6998E-6 000.0000E-3 3.0000E+0 32.1665E-6 000.0000E-3 4.0000E+0 4 8B572E-6 (A
2 679.9682E-6 100.0000E-3 2.0000E+0 1.0752E-3 100.0000E-3 3.0000E+0 1.3885E-3 100.0000E-3 4.0000E+0 1.6533E-3 1 I
3 1.2967E-3 200.0000E-3 2.0000E+0 2.10 N2 3.0000E+0 2734 E3 200.0000E-3 4.0000E+0 3.2682E-3 :
4 1.8516E-3| 300.0000E-3 2.0000E+0 3.07 3.0000E+0 4036953  300.0000E3 4.0000E+0 48448 3| =
5 2.3429E-3 400.0000E-3 2.0000E+0 4.00R = J ﬁ 3.0000E+0 5.2914E-3 400.0000E-3 4.0000E+0 6.3776E-3 B
6 2.7T44E-3 500.0000E-3 2.0000E+0 4.8758E-3 500.0000E-3 3.0000E+0 6.5072E-3 500.0000E-3 4.0000E+0 7.8763E-3 H
7 3.1456E-3|  600.0000E-3 2 D000E+0 5698063  600.0000E-3 3.0000E+0 7.6770E-3|  600.0000E3 4.0000E+0 93332E3| ¢
] 3.4591E3 700.0000E-3 2.0000E+0 6.4706E-3 700.0000E-3 3.0000E+0 8.8003E-3 700.0000E-3 4.0000E+0 10.7472E-3 i
9 3.T179E-3 800.0000E-3 2.0000E+0 7.1893E-3 800.0000E-3 3.0000E+0 9.8734E-3 800.0000E-3 4.0000E+0 12.1139E-3 £
v
4 | 4 Runa Run3 Run Settings
13/03/207 141807
n-MOSFET Drain Family Graph Settings...
4.0E-02 :
—
—
3050zt I — e
Z
B
5 zoe02
o
c
o
[=}
1.0-02
=== ==
0.0E+00

0.0E+00

1.0E+00

Pirain Vakana A7

Define Graph...
Dual Graph

Auto Scale
Axis Properties...
Cursors...

Line Fits...

- '

Graph Definition - n-MOSFET Drain Family

Drainl®

Run4

DrainV*

Run4

XY N

DrainV*

Run3

GateV*

Run3

Enable Multiple ='s

IR E AT

Clear &l

Auiz Properties. ..

Cancel
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Select Configure Analyze
= ‘ 1
1= V. .
@ x ;/ [I]] Subsite
Copy Cut Rename Delete
default - ) .
Subsite Operation | None v
4 B Site None
A @ Subsite Cycle
4terminal-n-fet Stress

vds-id

Custom Test_6
vtlin

subvt

vgs-id

ig-vg
cv-nmosfet
pulse-vds-id

waveform-meas

<< << BRI}

Cycle: BRI
Stress: N JJiAE
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ocB X 7

Copy

default
A @ Site
4 =+ Aterminal-n-fet
vds-id
Custom Test_6
vtlin
subvt
vgs-id
ig-vg
cv-nmosfet
pulse-vds-id
waveform-meas
4 < 3terminal-npn-bjt
vee-ic
gummel

vesat

1]
Delete
s

R B B<B<B<B<B<B<B< WP

Subsite

Subsite Operation ‘ Cycle | v |

Number of Cycles ‘ 10 |

Cycle Delay 0 | §

Cycle: fEFRNE
Subsite BR FiEHHINI, FHOR

N

IN

BT, 7EA101E

, —IRATEELENIL

0 25 SEPTEMBER 2020

18



TRZIZE5e 2% LI

-

o 25 SEPTEMBER 2020

BN TR0

RREEBTXRETLY

TRFRFRBFTRTIBRTIKEE. IRBN, RER. BRIHIRSD
X R EMEERANMRERARR, 5N BRER
[SpEiE-mpll} s 781

L )

1tz ; el i R

R RIRLINE AL

ZREAFH ML NBFARN BRIt ERENLS R, )
RBMIER, EREERRER, MAERERBRITRETAL. 5
HNEIREREAGaN, SICITEIRHEEARL!

sl

19



