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WBG-DPT £ A ¥l

TIVP with MMCX (IsoVu) probe Keithley SMU 2650 Series power supply

N\
Load §
2230 or 22808 -
DC Power Supply ) .
o DC link - Ve
SRIEIE capacitor
Gate Drive Rg
»  Circuit || A “
_ Low side
4/5/5B/6B Series MSO
—_— Id
Vgs —
A Para N J
....................... T A U]
J
4 ld
j M P J
Vs J
ST\ )
J
TPP0850 or TPP1000 or THDP0100/200 TPP1000 and Square to MMCX adaptertip ~ TRCP Series Rogowski or TCPO030A
\‘ k.
ﬁ Or ‘\\ [ N
¢S -2 VA8
Lo PSP
Low side:
CH1: Vds-TPP0850 or TPP1000 or THDP0200
CH2: Vgs-TPP1000 and Square to MMCX adapter tip
CH3: Id-TCP
High Side:
Ch4: Vgs-TIVP with MMCX
Chb: Vds-THDP
Note: 1303-029

TPP1000 - Use this probe if voltage is less than 400 V.
TPP0850 - It should only be used when properly grounded and with an isolated power supply.

T 12 )X ey i i
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Keithley SMU 2650 Series HV power supply

Current probe: TRCP Series Rogowski or Irr ﬁ,
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\ A

TPP0850 or TPP1000 or THDP0100/200 TPP1000 and Square to MMCX adapter tip  TRCP Series Rogowski or TCPO030A

SZIN AN
(gg \SS

Hw 0 SP

Low side:

CH1: Vds-TPP0850 or TPP1000 or THDP0200

CH2: Vigs-TPP1000 and Square to MMCX adapter tip
CH3: d-TCP

High Side: 1303-035
Ch4: Ir-TCP
Ch5: Vds-THDP

Note:
TPP1000 - Use this probe if voltage is less than 400 V.
TPP0850 - It should only be used when properly grounded and with an isolated power supply.
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tek.com 4



AFG31000 1E Ak IR B 45

Tektronix AFG31000 & 41 & —zk =iV g AFG, WETEBIEK
ARSI ThRE, IF BCAT 98 KAl 57 . AFG31000
RO A R AL IRE, CRFEERAE, A B
A 5 FLTHT, R AE MR DR B 88 S 1 1 1 % 1 AR

. AFG31000 AL HE XK IR N FFE I — AR Rk
FAEAE A SRR, S S B RN 2 SR T 37 O XU e
LR o UK PRI A ST B A g el s T s, A AR
B8 D R b AN ] PO Pk b B 5 o 3R S ik v ] B 1) B 2 A
IRZN 8%, DU MOSFET. IGBT £5ITh & 48k 3 FF UG L i A%

S B AFG31000 b AUk, et H AT AR AT
76 DUT A= Bl B A AN R Jok b 9 B 1) LR ok o 1 H R

TR T FRIT BE NS 7E AN B — 20 B At 1) o SR AT XU, 54
F PC A B i 2 AE AR R C B N AT IR b, w5
BN IR

BEAh, N IR PR LR L BEBE4R RE PR R bk X3,
RS N 7 O 11 2 7 U R 1A B s AT R
AN L REE I BOY AT WBG T .

ARUEMER, THS KT AFG31000 9/ /11757 »

J PRI LASE WBG-DPT 32 FiI 2 /7 G & AFG 31000 & 51, LR
JREAT T 5 M EE Ak o 9 P R BUBK A5 5 o N2 24 [ D R A
I i SR sh s S 04t ARG farthdnh, LA SAFRIIT R, €
. AN KR ZH.

WBG-DPT i A ¥ 1

AR A 15 28 ALK, 0 2 0% TR 19 P Y D e 15 45 A1
Lo BETE A GAT DU B F R BRI & 5 G (SMU). SMU
P B e WA A e o T U == WA T R
M. &5 MR B YR AN, RERS B AL B w1 R A
FERE . BRI TARVER AR 98, HH A ERRT)
fito
DA 2 A7 00k s ) 2 o PR (1) — e A R T
o LU
2657 A 1= R E K 5T (SMU)
2260B-800-2, W] ZHE EL AL HL U
AR B 250 F 6 1) P I
2230 Bk 2280S F 4 H it ELIE

tek.com 5


https://download.tek.com/document/75W-61623-0_AFG31000_Double_Pulse_Test_Application_Note_092619.pdf
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T IR
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ADD MEASI

Standard | Jiter | Power | IMDA | DP

SWITCHING TIMING ANALYSIS

DIODE RECOVERY ANALYSIS
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mlN_G PARAMETER MYSIS
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SWITCHING PARAMETER ANALYSIS >

SWITCHING TIMING ANALYSIS

DIODE RECOVERY ANALYSIS ’
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A
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RERE 7

ADD MEASUREMENTS

Standard | Power | IMDA | DPM

Current Source (Id)  Gate Source (Vgs)

Ch1 ¥ Ch2 R
SWITCHING PARAMETER ANALYSIS )
SWITCHING TIMING ANALYSIS )

DIODE RECOVERY ANALYSIS

Intg level I} ' 4 5 :
(2%) i

1303033

R AR A DX
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S eV PR RIS 18] (Trr) A2 45 H It I 2 s A I [ D)8 21 S e F)
A] 5 A fUAN B sl Z TR AME S ) P AL 1) 22 o 0 B T -2 ] e
1F1 ] B o

2Ry DA S B VAR S R AL I BEAT RN, Tee £
AN R TRI R Ty A1 Ty 2R, G0 L AR o T £E 1L A BRI
TURDE S E ARSI TG, AEREUES Irr VAR M 8 A5

2
R ARSI _E T IR] (Ta)
Ta 7245 S 71 1 B AL I 2 5 R R T IRM I s AR A 10

SR AR YR T R E] (Th)

Tb & 48 S AR S B (AN IR M [ A K 2 [a] 2
FTFI R A . K1, Trr=Ta+ Tbe

PE K EHF (RSF)

RSF 248 [ [A1 1 52 B e I B 1] (Tb) 55 s 1) Wk &2 LAt b T
6] (Ta) HELZ .

Qrr

SRR HUAT (Qrr) A2 2 DD 2R A8 AR E (4 1L A HL A AR D)
P AT 1 17 i BN % 1 (R 48 0 S Tl U SR AR IS S AR
A F AP P B R PR IR K o 4 45 2 R 23 I T ST TR] A Bh  B 4
PRI H) Sl LA o

PR Fe A 0 LA

tott;
Qw=~f Irr x dt
to

WBG-DPT H A ¥kt

He:
to A2 i LRI I 22 A A 21
t G E IR 70 I 8], R 4 AR B I 1 2% B

Err

SR FE (Qrr) 72 24 D2 as 0 AR RE 1R IE (7] FLR 25 A D)
BB ELAT I 17 B % 1 (0 48 28 S A LU IR R PRI, R A
G P R Y B R R AR o A 4 S R 0 I TS TR Zh R B AF A
FERL L

TR BB AE AR 73 6T TR 4 303 5 25 1 e L A R 370 O B AR AR 20 HY)

+
45

to+t;

Err = Vg X Irr x dt

0

Irrm

S T PR A AL (Irrnm) S5 6 S5 i Pk SRR ] ) 58 P A A ) e K I
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TR didt IS AE AR SE AT UG AN AR 20 K ST ) Ee R R
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File Edit  Applications  Utility Tektronix

Waveform View Add New.

Callout

Measure

Results

Table

66,98 ns

ower(meas2) ) \ 50,50 ns
™ 1648 ns

3263m

Ref 2 Horizontal
10 Vidiv 530 mA/div i || Add 205 “Analy (i
625GSs | 6.25GS/s 7| 8 EpyiNewging L A0 ps/pt (IT)
vitwim | imwfm (ot G| s 123%

UL PE s BRI o e S Y2 LA 7 g B 9 R 1 M 2 HE I [

Fle  Edit  Utllity  Help Tektronix

Measurement Resul Add New..

WBG-DPT ... Eon: Tum On Energy Ch1,Ch2,Ch3 0] 0] 0J 0) 1 0J 0) 03 0] 1
WBG-DPT ... Eoff: Tum Off Energy Eoff Math 1,Ch1,Ch2 30.473p) 30473 p)  30473p]  0J 1 30473 p]  30.473p) 30473 0] 1 Measure
WBG-DPT ... Td(on): Turn On Delay Time Td(on) Ch3,Ch4Ch5 24883 ps  24883ps  2.4883us O 1 24883ps  2.4883ps 24883 ps O 1 Results
WBGDPT ... Td(off): Tum Off Delay Time Td(off) Ch1,Ch2,Ch3  49778ps  497/8ps  49778us  Os 1 49778us  4.9778us  49778ps  Os 1 L
WBGDPT ... Tr: Rise Time T Ch3,Ch4ChS  18.72ns 1872ns  1872ns  Os 1 18.72ns 18.72 ns 18.72ns  0s 1
WBGDPT ... TF: Fall Time T Ch3,ch4Ch5  7.52ns 7.52ns 7.52 s 0s 1 7.52 s 7.52ns 7.52ns 0s 1
WBGDPT  Trr: Reverse Recovery Time Trr Chach4 39.704ns  33.933ns  42589ns  4.9977ns 3 39704ns  33.933ns  42.589ns  49977ns 3
Meas 7 Trr: Reverse Recovery Fal Tme 13.242ns  8.1114ns  15808ns  4.4434ns 3 13242ns  8.1114ns  15.808ns  4.4434ns 3

Trr: Reverse Recovery Rise Time %.462ns  25.822ns  26782ns  554.26ps 3 26462ns  25.822ns  26.782ns  554.26ps 3 Td(off)

Trr: Recovery Softness Factor 2.1906 1.6942 3.1834 85976m 3 21906 1.6942 3.1834 859.76m 3 Td(offy 4.978 s
WBG-DPT ... Qrr: Reverse Recovery Charge. Qr Ch4,ch3 17.424nC  -17.424nC  -17.424nC  0C 1 -17.424nC  -17.424nC  -17.424nC  0C 1 Value’: 4.978 us
WBG-DPT ... Err: Reverse Recovery Energy Er Ch5Ch4Ch3  469.37n)  469.37n)  469.37m) 0 1 460.37n)  469.37n)  469.37m) 0] 1
WBG-DPT ... Irrm: Peak Reverse Recovery Current  Irm Math 3,Ch 1 109.08mA  109.08mA -109.08mA 0 A 1 109.08mA  109.08mA 109.08mA O0A 1

Waveform View

39.70ns
13.24ns
264615
2.191

Ch 4 Ch 5 Math 1 Math 2 — [ Horizontal Acquisition Previ.

750 mA/div 368.4388 Add || Add || Add 10 ps/div 100 s Auto, e

1MO Math1*Ch1 | Chs*Cha [§ 8 N N o ! . SR:6.25GSis 160 psipt High Res: 12 bits
200MHz B | 120MHz B | 100 MHz B | 120 MHz % | 100 MHz B | Meas 1 Meas 2 Meas 9 Math c " RL: 625 kpts 20% Single: 0/1

Hr M (A i s TR, AL (IR 1 Z BT QR — B R e e 2 1




File  Edit  Applications  Utility  Help
Plot 1 - Recovery (Meas 1)

Waveform View

200 MHz B D120 MHz B

LS NS R I I (Trr) A LR A UM A B 2 26

AT

ADD MEASUREMENTS

Standard | Jitter | Power

Power Device

Voltage Source (Vd9)  Current Source (Idy Gate Source (Vgs)
Ref1 v IRefE v ‘REF} v
SWITCHING PARAMETER ANALYSIS )
SWITCHING TIMING ANALYSIS ,
DIODE RECOVERY ANALYSIS )

CAPACITANCE ANALYSIS

Rl

Qoss

WBG-DPT I HIF2 /7 ] Qoss l f /& 78 BEAN I 5% Jal S b Ziit 4
PRas DR E 0 2 A A Y PRI AT o XA LA o
Wi WBG ##1

H AT AR I E S, RUNE Y

WBG-DPT £ A ¥l

Add New..

'WBG-DPT MEAS 1

TRR

34.24ns

: 16.44 ns
-

CONFIGURE

REFERENCE LEVELS

GATING

Horizontal

10 ps/div 100 ps

SR 6.25GSA 160 psipt

R 626 kots  ®321% Sinala: 041

Preview

FF S A e SIC MOSFET == 5 76 38 01 1) 1 iy 2
P

tr

Qoss = — t i,(t)dt

H

\

t 245 A I I 2 N AR 2

t2 AR E IS TR (] K%, Bl FEAE Vds ik FI e {E HLE X 90%
o
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File Edit Applications Utility Help
Waveform View

Cursors

Measure. | Search

4,40 ns/div

Voltage Source (Vds)

f Horizontal Trigger
36.0906A.... | 2.7491 Vid _ ) 2 psfd 20

3125G56 J3.125GSs /4 J > 0 / 8 € AR SR: 6.25 GSk 160 ps/pt

Qoss_id.,.. JQoss_va. V RL: 125 kpts 10%

R E IR L AT Qoss (i HIERE)




WBG-DPT i A ¥ 1

FARIEIR
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T A5t FH T 5 ) LT SR B ) 23 8P A D M DXl ) e )
Ton DU FE Th 28 83 A 1) B R) o B A2 500 ) R () R0 B[] 22
Toff 52 Th 28384 1) S TS T o B2 DR T 2 BT B ) 0 B [ 2 A
d/dt N2 YR W 2 AN PR B A AL FE 4 22 P 2 T R 2R
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Trr! A5 FE T 5 ) PSP SR 52 ) 2R 8 1 S ) K T U

Qrr {8 P B8 110 PRS- SR 2 T 236 8 o 1 e ) P A PR
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https://www.tek.com/en/manual/oscilloscope/456-series-mso-help-5-series-mso

WBG-DPT i A ¥ 1

WkRER
RS R VFRTIE
= i b XA A 3
SIS S T ST 35 T 4-WBG-DPT 4 2% MSO (MS0O44 Al . 200 MHz
7 R SUP4-WBG-DPT MS046) . 350 MHz
B VFATHIE SUP4-WBG-DPT-FL 500 MHz
+ 1GHz
+ 15GHz
S A B ) ST 35 T 5-WBG-DPT 5 Z% BMSO (MS054B. . 350 MHz
T SUP5-WBG-DPT MSO056B 1 MSO58B) . 500 MHz
B VFRTHIE SUP5-WBG-DPT-FL + 1GHz
+ 2GHz
AR S 3 T3 6-WBG-DPT 6 %% BMSO (MSO64B. . 1GHz
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VAN VF AT E SUP6-WBG-DPT-FL + 4 GHz
+ 6GHz
+ 8GHz
« 10GHz
e,
R BAE Pi. B
4 2% MSO 4-PRO-POWER-1Y TR AR 1 IRV RTIE
4-PRO-POWER-PER Tl B FL IR A K AV RTHIE
4-ULTIMATE-1Y TEARRREAF 1 45 HHVF TR
4-ULTIMATE-PER TR AR B A1 7K AV T HIE
5 %1 BMSO 5-PRO-POWER-1Y TR AR 1 IRV RTIE
5-PRO-POWER-PER Tl B FL IR A K AV RTHIE
5-ULTIMATE-1Y TEARRREAF 1 45 HHVF TR
5-ULTIMATE-PER TR AR B A1 7K AV T HIE
5-PRO-AUTO-1Y TGRSRV ATIE
5-PRO-AUTO-PER T RIR ZE B K AV ATHIE
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FH-FREATARA Vds I 5 7 F 4 3k
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HEFE I R BUR AR 2R A YR

HFERRBURAER, WRIRSATR
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AFG31000 1B KR K L7y |24 25 MHz. 50 MHz. 100 MHz. AFG31000 _f- F9XK fgk 00 i 75
150 MHz. 250 MHz R FE )

R R IR

iVR=y #ise B e B 5E IR BiEHm H I

2470 SMU %k 1000 V EiA 1A 20W

2260B-800-2 0-800V 0-2.88A 720 W

2657A %k 3000 V A 120 mA 180 W

GPIB

IEEE-488

3 Do SR T R S L A [ e

4 AFG31000 = it X5k ) 7 A P 50 XUE T D R

P AU A A D o 75 22 T BB L
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P2 A4 |EEE FRifE 488.1-1987. RS-232-C A% 75 v br kR i FHERA o

tek.com 20


https://www.tek.com/en/products/signal-generators/arbitrary-function-generator/afg31000
https://www.tek.com/en/support/software/application/double-pulse-test-plug
https://www.tek.com/en/support/software/application/double-pulse-test-plug
https://www.tek.com/en/datasheet/2470-graphical-sourcemeter-smu-instrument-datasheet
https://download.tek.com/datasheet/1KW-60208-0_2260B_PW_DataSheet.pdf
https://www.tek.com/en/datasheet/2657a-high-power-system-sourcemeter-smu-instrument
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