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https://www.ti.com/seclit/wp/slup327/slup327.pdf
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https://www.ti.com/tool/PMP40988
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27

W3 TEXAS INSTRUMENTS



(e - 25 kW — 40 W

Viy = 230 Ve
Vour = 400 V
lour=6.25A % 0.1 A

File utility Help ; 7 Tektronix
~
L]
Vour W
R
75 A
Vin
@ . . . . 125
N
\/ \/ \/
Isw (=] 250 A
|m| ‘ ‘ 4
250 A
lSW ’ 3‘3%

200 V/div 200 V/div 50.0 A/div 50.0 A/div
1MQ 1MQ 1MQ 1MQ

200 MHz B, || 20 MHz B« 250 MHz B« || 250 MHz B«

Trigger [

Horizontal Acquisition
10.0 ms/div Timeout Sample
SR:100 MS/s Low >20.... Single: 1/1
RL: 10 Mpts

20 Oct 2022
J 10:42:46

28

W3 TEXAS INSTRUMENTS



AC ERf

Vi =230 Ve

AZ. > Vour = 400 V
:l;; Q lour = 125 A
EA[&E = 20 ms

FHAZ = 30 &
File Edit utility Help ; 7 1 Tekitronix
600 V|
200 V|
B j Goo v| =

200 v

VYV

-400 V|

-600 V|

Math Horizontal Trigger Acquisition
200 V/div 200 V/div Raetf 20.0 ms/div Tlmeout Sample
1MQ 1MQ Bus SR:50.0 MS/s | | Low >20... 1Acgs 3 May 2023
200 MHz B || 200 MHz B RL:10 Mpts 07 35:34

29

W3 TEXAS INSTRUMENTS



R

- HEKFH) TCM PFC $2E4 -
- ERE«EHMEHEET, IR 2VS
- BIRRETHD
- FNEEEHERRBIZ
o {5 R ]S P R B RS G A A B TR
— %E >99.1%
— THD <5%

o {FHFMHY ZVD %I GaN FET
« ZVD nFHEHFFERARESHY C2000™ ffEhles

30

{) TEXAS INSTRUMENTS



%

« Fernandes -~ Ryan f1 Olivier Trescases - " EL{FE{iril&(E &R A4 1-MHz PFC Fili |, iKY (IEEE
Transactions on Power Electronics) 5 31 {f}5E 8 H (2016 4= 8 A) : &5 5694-5708 H - iz ¥k F6E -
10.1109/TPEL.2015.2499194 -

* Lim ~ Shu Fan A1 Ashwin M. Khambadkone - " & &$GIRRE T~ B0 5 S SR B R N By THBE PRC SR A S i 2 7 2
| BEFEFY 2012 F£5 —+1-/E IEEE Applied Power Electronics Conference and Exposition (APEC) (2012 & 2 H 5-9 H)
55 291-298 H - #{r(4-ak e © 10.1109/APEC.2012.6165833 -

+ Rothmund ~ Daniel ~ Dominik Bortis + Jonas Huber ~ Davide Biadene £{1 Johann W. Kolar - T F}A tp BA[E RE S BR 25 HY
10kV SiC g A AC/DC A S | 253210 2017 55 )\ IEEE International Symposium on Power
Electronics for Distributed Generation Systems (PEDG) (2017 &4 4 H 17-20 H) » £ 1-8 B - ({486
10.1109/PEDG.2017.7972488 -

« Liu, Zhengyang - 2017 £ - T SRR ) S ARG AE EAVRF IR ELER] | 4 e an B TRl BN T R 15m 5L
(http://ndl.handle.net/10919/77959) -

31

W3 TEXAS INSTRUMENTS



fato

32

W3 TEXAS INSTRUMENTS



BN

CH1 -V,

CH2 = Voyr
CH3-lg, > ¥=
CH4 = I,y

File Utility

Help

Vi = 230 Ve
Vour = 400 V
lour=0A

Telitronix

e

-;
. /\v/\v/ AN J&t?&:\

Horizontal Zoom Scale:

@ 2.00 ms/div

7 STTTTITTAR T e,

ANEYA N AN AN A WY AN

VARV VAV VAV

(10x zoom)
=

Zoom Position: () 30.560 % )

200 V/div 200 V/div
1MQ 1MQ
200 MHz B, || 20 MHz B«

50.0 A/div 20.0 A/div
1MQ 1MQ
250 MHz B« || 250 MHz B«

Horizontal Trigger [2] | [ Acquisition

20.0 ms/div s 352 V | | Sample

SR:50.0 MS/s 0 Acgs
RL: 10 Mpts <10 Hz

-400 V

-600 V

20 Oct 2022
10:27:10

33

W3 TEXAS INSTRUMENTS



SERERF PR TSR

va_yg\ ) Vhs,g_| LJ.Sl ] S;

to, — fZEfH FETHIRHRRRR

tor — SR I FARURFE

t, — Ff FET BARAEL SR BB MRS RE
t,, — SR [BR B FET BB FHHISRBRER

Time (ms)

toff

| \Y
| W _ asf
Vac ac Lb sw ’=Vout ol
Cot g
\I/sly
N
Visg—ILS2 J’:‘i} Ss 7 A
. o
0.5F
= o tp| — Vg, High Side Gate 04
td b t,,, to.. — Visg Low Side Gate
: !! - Wi
: 1 1] ]
< g E\ >
it 24t
_2 ;’
- E 3t
=
400 2
~ 300 1L
S 200 .
N 100
0

0.5 1.0 1.5 2.0

Time (us)

Time (ms)

150H

Time (us)

50+

350F
300F
250F
200f
E 150f
100F
50F

e (ns)

tp

1001

4
Time (ms)

tv

4
Time (ms)

— 0w

— 500 W
- 1000 W
-~ 1500 W
— 2000 W
— 2500 W

34

Ji* TExAS INSTRUMENTS



> - 3
- VAR 11 Vgpeu| 230 V2 ||, oy = - Moo Vo Tooms) ) 6604 1070
I TC M T C M = = 7: V 400 ’ 2 frnin Vout (Tovs Vgpearct2 P)
X o £ T g Vo Faes) =
fmin  |75000 Lg,iTCM = T Prfom Ve 131.775x 10
P 5000 72 ea};{V, Eal;_VDut] 6
| J—_L T |4 Lp jtem = i @ (rg-;)-rz\.g Vom) 12.7924 x 10
Y Y A s _||:T522 r 0.2 _ Vou (Tzvs Vgpea—P (-2)) -6
ﬂ N‘&gfl\ ~ J Sq . L. _ V?]_peak‘(Vout—Vg,peak) d 0.25 Cb’lTCM 27 dfoin gpeaL(VDut’ Vg,pea};_} 1.40808 x 10
L~ T o v giTcM 2-P-rVout fmin
dc
L —
b2 1\ . Ly . — V?],peak-(vg,peak_vnut)
CUT biTCM 2Vout fmin- (P-(r=2)—Izvs'V g peak)
Vout(Uzvs'V gpeak—P-(r—2)) : .
13 AL su Lsw JE{} S| e Chirem =53 d}min.vf,Z;ktvm—vg,,mk) . ISW pk — Peak current in the switch
. o lapg— BEHITIIERZET

Al ey~ B B FsH Y delta |
o D— T{FiEHH

% _||fS _”:Ts ! . Izvs current required for ZVS
L, 21 zzJ S . $ II:H ,_j{
L~~~ Out I O BRLE
e Lve gy = Vi Vo ¢ Vomeai— E{E AC 81 A ZEE
T gTCcM 2Vout fmin'(Izvs'V g.peak+2-P) ° fmm )ﬁﬁéﬁ' =t {&tﬂ?ﬁl{:ﬁ?
o P-HgHHIThE

»l
»
»l
>

Y 11 12 J%} 5 * = ﬁﬁ/ﬂf%x}m
iy . d- [t

35

i3 TExAs INSTRUMENTS



NESP010

I3 TEXAS

INSTRUMENTS

© Copyright 2024 Texas Instruments Incorporated. All rights reserved.

This material is provided strictly “as-is,” for informational purposes only, and without any warranty.
Use of this material is subject to Tl's Terms of Use, viewable at Tl.com



IMPORTANT NOTICE AND DISCLAIMER

TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATA SHEETS), DESIGN RESOURCES (INCLUDING REFERENCE
DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND OTHER RESOURCES “AS IS”
AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY
IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD
PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for skilled developers designing with Tl products. You are solely responsible for (1) selecting the appropriate
TI products for your application, (2) designing, validating and testing your application, and (3) ensuring your application meets applicable
standards, and any other safety, security, regulatory or other requirements.

These resources are subject to change without notice. Tl grants you permission to use these resources only for development of an
application that uses the Tl products described in the resource. Other reproduction and display of these resources is prohibited. No license
is granted to any other Tl intellectual property right or to any third party intellectual property right. Tl disclaims responsibility for, and you
will fully indemnify Tl and its representatives against, any claims, damages, costs, losses, and liabilities arising out of your use of these
resources.

TI's products are provided subject to TI's Terms of Sale or other applicable terms available either on ti.com or provided in conjunction with
such Tl products. TI's provision of these resources does not expand or otherwise alter TI's applicable warranties or warranty disclaimers for
TI products.

Tl objects to and rejects any additional or different terms you may have proposed.

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
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