VOUT

Analog Design Journal
Power Design Services

HelY

Bosheng Sun

KO o] — <F .. Wl < w o

] |1_/|O=|_I % |I_|_|

ks .E.omﬂ_l__mx___.._m._m £ o“_ouH_va.__.M

_Aﬂ.Ao - o |_|OO_H K

MV 0 H__l ..n.v .._.__._._| i < - _.___

5 I R L _ &~

2 ol o n w _._._._ u | = = -_.__u_ _-._O

T R o, 02 Q & ! e %0 Gl

I Qo9 <k | iz

m___.m_w_ X0 P,m.u|7mn_n...u.._A.o i . ®ogp O PR

5 Mo mom ™ | awo b I

Uy E_um_uﬂ._xa_.._nml % oMﬂ1mﬁ

o Kot mm o | ow o uw Ty

o< if1xao [ W _._w___M_u._o

T Ckmg 5ol . A S i

I R 3o O &l R g 3T ! P __ﬂ_u_MLu.._ﬂ_A

N =g o Qo Ll : A R - _______mmﬁ oM

ll.A/ mz FA_.____._ , | i “_ ~ OH_._._I

I T L M : : booloen mE Ln 2

s m oy XA o % RRIOE

& owflgpgbo A S O T

l ___MHMO_H.,H% I R %owo_moo.

gt WE T 5 0o ] " ! e Z o K0 o7

s RBay g T Tl X s

-~ ol X W T 3 i ¢ i f 9§ Aol

moooF TR Rl > S S S N R TS

N T3S M & ofo N o o Ik <
o0 yE DT ofF pdaddean fx"mads
oS K S P e S e B e TR
WX KL S Ko B g Oar R oy omr B R
o2 ® o2 H G aomw R mwam . SoIR g H R
oW o Wsx O T N T S T TS vl 3 e )
S I TR TR =T+ P d I mIIagggDd
o ~ M oE = BBl ® ol e w0z = I s = X0 g 3
g L8 ST T ._Mowrmre.u_____nr.:oq__aMC_ANM%,_%H_M&
oKL SETEH mE X gy B Rotm B Wm o
i O M st BN gy mOAON g W R R
.A_._m__um_mmn_uﬂmmto_v hu_mﬁm.u._ﬁzzmx._a._m_um_._w O\PEE.@.L_A:._._THHAE
TMaRIoss T uogadipTg gruMiso W
B =0 = ]2 ul I ol K= Co_| K ol = =X 1l .mv_ =0 -l e
Ssgmae gdd FaFoimRhLB o owm YT ENEg My
Feaxsg otk Roon twlaly 00wk
U = o M 5% gp - E___&____”E_a___uuuL.P o ml o ¥ O oo U
90 ol K I &8 s N 0 %@_ﬁo_cgw_@g_ﬁH:%Hﬂ@mﬁ%
TXRoRgmy EMTgE IRl pmRESSEW
p @ ROAW g g R o RSl EDL g L RO oti 99 sE g %
HoemBm0EH g g 9w S Wl gras SRR
OB TRgOT fogHy W EIRNT ATwu.R.amgw
MW\%o__mau__/uxto____@ =l __A.________ul._um%VoCmmHH TSI JTHW =
MR Reb e oW I gk E S x W
MRy MRy X® ol = 6wy by I wgm R g
Wi HE Il ko W RamIT Sod~ %ol ol Ml =&

2 M-CRPS ALY
O &Mtk AlO|
ADJ 1Q 2025

oo

PFC &Y


https://www.ti.com/adj

Analog Design Journal

il

2 40 2o
|.

¢ >
c

ot=0| & AO|E 0 3.5 x Irated,RMS algkoloqof

ol M ZICH PSU 7 S2(5 x lated,rus) 2! 581 OIEHO| T,
C —

n
rok

Holay HMRE AC U2 X8 $ 9 Ft
2 OILHOH 2 X Irgtoq s 013+ Bt 2 OHEI5H
=3

lo C

=)

0 4> 1 o mjy

04
o 7|7t S¢t PFC A & HZEPWM) 2SS 12{stH o
S SH&HELICH PFCTH & KMOo{=IX| ghE 2

Of X7 m F et PWM FE| ALO]

iy
o
m-r-
0=
ol
o
i
[

B, AC Tefol Z7H=|H PFCE PFC £ Mg 7t5
SHEWEZY SELE FAEY s U SEE
M7E SSoliok FLich 2K gt B2 2ol
VourOl A% 525t A= DC/DC ZHE Q] i3 & & T
ef Sotr +#F0| ERIELICH AC T Ol KHIHEIH PFC
£ HIAIEE SMste ol 2 Y™ MRI HEfLUo
Ol248t MF = VN0l VourELt 2 B2 M S Sall, Viy
Ol Vour2Ct 2 B2 PFC Ko R Z2 R E P&

O:i x}'|'|<'>I'O|=1I xl_-l'lgr(V"\] > VOUT) ELJ Hle'IQI'?:iI Jc|_'|'I§I'(V|N < VOUT)
7h B2 3 MOEIT VourS W2 48412 4 2 ot
x

T2 30l MetE XMH|8 AR HF AMoi o] Lot
&Llch a2 11KQh HI Al & 7HX| ®to|&o| Q&L
CH 34mi, Rr7F AC S0 DC S22 o|SFH&LICH EM,
QsEtE 24 AEHE BHEA| MA £1F ERX|AEH
(MOSFET)7t Z|E 2| 7|H|4! 2l2||0|& ChAMIR&LICH &2
E AH|O|E 23|0|& MEistE= OlfR= 2T0|E WA
2/2xzslof st=Cll ol Mg Zdst7|of 7|H A &ailo|
7 4% =2|7| 2 Lct =8 MOSFET2 AC Tgte
4 == 7| M20f DC &oi Hix|ELIct = M7 AMEH2
= X

FSefLch 34 ™

F

i
Pl
o
o
rr
oz
1%

PFC A&7 & M7

AAA

Relay FET i Vour
\N‘
E! 1
OJ 14 OJ 14 Q5
a2 T as

| AC >
Vac :: Load
<

N
[ [

OJv— OJv—
al Q3

283 M2tE A2 TF MEF SF= R0 X,

CBULK

3

7 40= MetE AR TR Aol ol Lot A&
Ch. Vace PFC 9124 Feto| 3, Voyr2 PFC &84 Feto|
Q 0

M, Ixce 3 dRULICE Q & |2
Ol PFC 2AE ALR|X| &= 87| 29X 2 &S5t 1
Fot AR AC 222 10ms 8¢t &35t8t & PFC
7t MRSt 2 S5tE ¢ |3 2 FFELUCt 0l AC
e Zst o sEE £ of AtE|Lct

Vac

<«— 10ms —
Vour

Vac

Rectified
Inc

Q1, Q2 PWM L

|_threshold

Q5 ON/OFF ON 1 ON

254 X2HEIAC gt & AR T XE Ao &1 EE.

ADJ 1Q 2025


https://www.ti.com/adj

Analog Design Journal

o T RIIJIHXIH0CE XH“"*% 0 ST 7=

XI%’-JO# gLICH SE7IE XX gt AC MOl
S&|7 PFCIF 74Z [ PFC7F AC Mg 45t Mol S

g PWM FE| AlO|2 2 AHKX|=C, Ol MM FE| M
O|Z0]| ot'd &= U&LICH 0| & S04,
x.”g HEMOHH HI-/\H |_ c=>|
7421 100% L|ct. MF F=Z SF
AC 0| AC Z[Z M 3= &
100% TE| AtO|Z2 0| &dlstT MH 3
2 E Az 2R 2T0|37 4
Z7tTHRIHE LS 22 RXIGtES
2 £ 255 LIEHLHH ™
Mol AFS ELICE et AC 25t S0 85617
AL E k2 RXIstoF gt

e t0lM: AC 0| EOHSLICH Vac7Zt VourELH 371
MHEo YHE MR 77 HI HHAIEHE STE
LICH Qi3 Qo= 04745] THA] /U &Lt

o tLOIM: MU MBI Z2IEHE YAZIS =06t
T 2ol Qs HR 2Ehch 2 ok 3,
Qs7t THR|H AR 77 Rroll 2l5 Mgtz O 7
D7t wEH ZAELICH 220l Q= Ui B2 Alzt
(od: 10ps) SOtEt 774" CHIt CHA |74’<'LII:+ Qs7t 74%|
HARU HRIF LAHZLS Z0HE K| CHA| & &
Lict o] Z2MAE MRY TRt 8HE CHA| Zotst
x| et2 w7t x| gt=EuUcH O3 50l o] ZEMAQ]
=ME7t Lo A& Lt

o t30lM: Va7t VourECH &
uict M X plH{HA

E
=
A Must £ Mg 228
I.

2

1}
O
ol
-
N
-

i -Io
U
E
< 3
i O
> I
o
11T
ro

FE
:|m|—£| 8ﬁ
Hu % B
W3 g W
o 0 2
B A5 A
R R R
i Cl
>

-
Pt Ty
rE
ol
-
A

QL OMEEE

&LICt Ol PFCE Z AlZt
39| EAIVour 2t S
|5t ZAulch 23 kg, 4
o Mot 2 BHHASE MM
LICt MF Fxo| B2, HX| FE| AO|ES A4t
(D = (Vout = Vac)Vour) TF FEZ7F 74X US
AAHE DO FF Rz £2{0| AR E MR R
of FgtLict a2 LM TF FZE ZLct ofx|
gtoz Q L Q,E A PFC M4 2t52 {2 FLIC.

ol

i
Pl
=
o
rir
oz
IE

PFC A&7 & M7

Iin > threshold?

Turn off relay

Wait for a short
period

Turn on relay

ZE/5. XetEl 2lF)0] 2/2Z Xjo{ Y IEIE =AE

O ZEMAE Vour0l VacE Z1HE H7FX| BH=FELICH

E|AE Za}

MotE g2 3.6kw EE £ EZ|X|2[A PFC [2]04 A E1I
A2EZALICH I8 62(E) AC Y 0| Ho{Zl & 10ms &
HMANX| 2l HEl= E%% HoiELct A 1(1‘4
)OI T R 2(HE A= 2
glo] /2= lo{ &§°'L|I:+ a2 72(E) 2dlolel 2/
I A Erhstod _'?'_ {&LICH AC &5t 7|7 S¢F EE
= o
HIE XEHoR 7& 5t O VOUTO 7*o+5'l—|l:+ AC Mgt
Ol Z47HEl = ZE|0|7t & HEHO|T VacE VourELH 271
MEo MR MFIHWEA S7tELch Y 77t
A HolEl MF M B UAHIZL(O] ool M= 40A)01 =5t
™ 212017} THX|H, e MFR7L R E Q& O H2
o2 ZrAgrLicth 2alolE 10us St THEACH7E CHA|
94"'LIE+ Med MRIHCHAl 8 H 4 5ELU
EHMAE S35 M-CRPS AHY LH0IA MR MFE XN
te &S A0 Cpy kB WHEH STt IoH HEE MR
=2 l%=I|__| |. |:|:o|- .u.|-°4° H|7(H°°| x-l = I-I_ﬁ_ ﬁn}
0|3 gio| & AMofElE /e Eo{FLCh 047|A-| VacE
Vour2 Lt &H&LCh.

9
r
2

my ok |I=
ol

ADJ 1Q 2025


https://www.ti.com/adj

Analog Design Journal

t-008ms o 5N £ B000Ms

VIR n[\ 4
| /,.
| | \

Relay on/off signal 396 A

T P — o) Forzontal | [Tigger [0 [ Acquiion
20.0 Aldiv || 5.00 V/div | | M a0 msidiv |~ 312A | High Res
0 Mo 50 A BBt ot ks Single: 11
O Mzt || 200 Mz & L) R

Z8/6. 25/ & AC X210/ XMW E [ A2 2 THF A 0A.

u

72 xﬂ%FEI 7187|12 g*%%}
.I

b o |
2

> HC Hr O

d
-

n4u |n

o
==
x

=

28/7. 2a0] 77| X 17| £l ErjE 218 6.
g8

GlOIE| MEfoll AFSElE H# T3 FAI8 ALSSHET AC

~eto| Zst & R7HE ] R M F 7 M-CRPS AFFO]|
Ho|E AMgte ZotskX| efotok BLICEH Z|E Q| 7|H A &
20|E &2|E AH|IO|E 2 0|2 IAM5tD, R MF

JtZE2aeiHE AHZEe Z=atst =IEE'E+IOI = 11
HU 7AM AR MR E 2012 2 X050 M-CRPS

M of 30 A
= T )

it

[y

i
Pl
NI TS

my B g WO
oy)

i

B
]
oh
A
5Q

% W2 ASAI 2

EEEH o] Hellod 71t
EIH%’— kAL P‘—*.Ol MHIE M7

1
o
i)
E

el
=0
>

rlo ro
o o e

3

M

0x ob
AN
Il

2

!
>
Hu

EEE FEN 0] AAR -3 0|58 T 33 Tl
(M-CRPS) 7|2 A A. {7 1.05 RC5. Open
Compute Project: 20241 92 25 BIALA QAEI
EAIA QIAERME nd. MAF HEZ 7| 7152 x5
£ 3.6kw, tH& ER E EE|X|2|A PFC BlHHA o
71| E-IIA|./\ O|/\E$II'_|_E E.||_\_|_-|E-|/\ A—|71| |:|-|°

PMP23338. 2025\ 3% 24 0f| HA|AF.

BHri5| SAlSHA £ NES R

82 ek ] 240l 7S MM~ PIASRHES HED MulAE TI0) E
3 ZAl7| BELICH TIE ofE2I7H|0l4 X
CHal 242lg XIx| & LICH CHE RE BlAL] MIE = MulAof 2t &E

o & oFztoll 2| 7{5tod 11HIIHE'I—IEI- TIMEZD ME|A0] CHEE 2(A HEE
Aol ol Z2|70|M EE= KME HH|, £ZEQ o] 5 EE oW Halol

9|
He T

i
7

—_

5L EZ £ Sogt Wz ZhFEX| &*%I—IEF

DE HEE ST aFHAS RAHALICH

© 2025 Texas Instruments Incorporated I3 TEXAS
INSTRUMENTS

KOKT146


https://www.opencompute.org/w/index.php?title=Server/MHS/DC-MHS-Specs-and-Designs
https://www.opencompute.org/w/index.php?title=Server/MHS/DC-MHS-Specs-and-Designs
https://www.ti.com/tool/PMP23338
https://www.ti.com/tool/PMP23338
https://www.ti.com/tool/PMP23338
https://www.ti.com/lit/pdf/KOKT146

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
Tl 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
Copyright © 2025, Texas Instruments Incorporated


https://www.ti.com/legal/terms-conditions/terms-of-sale.html
https://www.ti.com

	머리말
	돌입 전류와 재유입 전류 비교
	제안된 재유입 전류 제어 방법
	테스트 결과
	결론
	참고 자료



