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& 1-15. %%ﬂﬁﬁtf"iﬂ‘]%tﬂ%ﬁ IR R ER FIR AR

FR AT ok et e 42 <Al

1. & MOSFET KW [ : K2 HBiHE HO/LO HIF AR Bt A% A & — A ARAE |, ASEEIAL (1 38 AN G iy
TREE o ISUASE IS R B SRR v PRI SIX 50 £ S T

2. fEHEABACHH A (Coss) B MOSFET : AU i it 28 w] SEFLEE PRI TTSC1Y R34

3. AR IIRAMABE - Bm iR A E BA R R , A BT Se3l dV/dt ARvfE ( HRRK
BE 2 LLC RAERKBIREN R AMENIIR | JF HIER B REE T ae e ) .

4. PBUNTFRT R LR AT

5. PRI Mo % (A Th A HEL B AR N A7 38t O T Ak LA

1.7 W] LIP3 5 iz 4T UCC25640x 124185 ?

1247 UCC25640x FF ¥ ] 75 Zx VCR HLE DL K FB 51 BT — 2200, DMERH FB 5l I E 2 di (&
1-16 ) - H1T FB 5] g BOiAT 2 K2 5.6V , RILEZE— M FB B0 s LSS (Reg) H5 MU e FLI

( XFT- 402/404 2841, KZ1T OuA Fi 82uA 1], *FT- 403 #54F , W8 164uA ) . HLRK/NAT LU E VCR |
FERBE (VTH-V1L) =Ver pk_pk)e AEHER L VCR Hi%y | DMESE AR izl IIE , FFRBR (f,,) (U
R PHE 2mA RHE R AL VCR 2 (C ver lower)-

VCC

IFB

AVDD

FBLessThanBMT

VerLowerThanVinl

VerHigherThanVthh |
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M FB IR AR E  Irp pin = % = 3763 (31)
VCRMGIEME B : Vyer pk_pk = (824A — Ipp_pin ) - 100k0 (32)
2mA
FF R = 33
Tsw 2 chr_pk_pk “CYCR_loWer (33)
pawani]
FRRIFFRIAE: foy = 100kHz (34)
VCR 5| fI#E# BB A RRHE: Cycr jower = 10nF (35)
& 3 _ 2mA _ 2mA _
VCR 5IBIEIEERER : Voer_pk_pk = 77 Fsw X Cycr lower 2 X 100kHz X 10nF v (36)
" . Vver_pk_pk 1V
FEM FB 5IHHIHBIEBT: [pp pin = 8204 — % = 82uA — Togrg = 72HA (37)
FEEEE FB 5IM LA Ry = 22V = 78k0 (38)

72uA

1.8 WREFIEFH VCR 5| I BB 6V , S RAETAER ?

VCR 3| I 4 B4t h |, Aem T +7V 8K T -0.8V. 7V &5 VCR HLERfLFE it 93 AVDD HijE#L. 7F -0.8V
i, PN ESD AR ATt Sl . VB BIAIEIEE e 2 6V, 4R VCR 5| i _E g 6V g d s , N
P 1] 28 T FARTT AR AT VCR |, IR | B g8 g B iX AN N F SRR, S B2 F . 0% VCR
PR UG AR P SRR L BV, /N T VOR L2 A% B K VOR HLZ 85 A Bl T PRI 4 A Ha I

1.9 Hf UCC25640x & E S50 LLC 18 RS2 [E] ?

RO, LLC BRI 4Gl FE I N LL/SS BORBIHA . BOURIPIAGE IR . VCR HLZ a8 A1 S AT it g A
TAEG EHATROR . [7] B58 2 ROt 14 B8R S 7 AR SR T SR R A B 2 PRAR1E 2

1.10 3B LLC RZMSH st A T R F A4 ?

£ LLC kA IS derh , WSRAIK BRI AR, FATTRT LWL BIAERE AN T R AN, IR B i vl
RERA AN XA Re SEGLA — A TAE I B RX AR, PN IR SR A R L A0S W) R S 2
&, DMEIX e Sed 2 8] e s AR AR H

BT RIRGAN P B AN TA , REBEFMIE. B EYRGARMRBSRAZ A SRS T, W
1-17 fvs (MCEIER TIrE T RS0 ) o 5% 2 - G A, s 1-18 fis. XA E A EVM
2% 1 K=0.916. L1=510uH. n=16.5. C,=30nF. fg,=101.5kHz. i #HE[1=0.8Q . FATAT LW LH] & 1-20 H1H)
UM L5 B 1-19 o BRI FRLR 2 18] RS T
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1.11.1 HHC ##] T ) LLC BEx) Gu4%3% R 3

Gate signals

»| Power Stage » Vou

P IFB |

: ‘FB 3
HHC : _;I % e

: T + [ 1

IGND )5

TLVH431 2¥——
FBreplica E

RFBE e e

A 1-21. RRFEHIER

ISR T2 | 5% 50k (8] 775 i LLC et Sl 7 2D ) . Simplis T-HLAB AT T2
LU (AL, A T T

24 UCC25640x EVM Th&E % [3] ZEA R RGN BHEM A4 N igiTh , S E G K. £/ 1-22 4,
FATTRT DL 52 3145 42 % G 08 25 PR BT AR [X 3 f) BRI 19 o 2 TRUAMBRE B (ML 1 2 A T BT T 3 X B A

R ) A2 DTt s PR . A (R ML T £, = T Sl RUB UL
ou

Cout 7T AR QR B = 2 SO, MU 3 RUAMaEE: | DRUOAESIR B0 (1 X3, 320t Gt it o £k
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UCC25640x 7 /] 8UFE:

10 4 20
NN Iy
0 N N
\:*2\ N
Gain_330V_15A _ 1o A Gain_330V_3A 0 N
Gain_360V_15A \§\ Gain_360V_3A \
Gain_400V_15A N\ Gain_400V_3A \§\\
(dB) N Y @ X
\éltzt\ ” i ]
-30 ] I
—40 - W
10 100 1x10° 1a0* 14107 4010 100 1x10° 1x10* 1x10°
Frequency (Hz) Frequency (Hz)
20 20
_\\\ I
-:Q\\ SSS§
0 0
Gain_330V_15A N Gain_400V_15A
Gain_330V_10A \ Gain_400V_10A N
Gain_330V_3A \\ Gain_400V_3A \\§
dB N dB ~
(dB) -20 3 (dB) -20 N
ti\(i 1] QSESL
N
40 40
10 100 1x10° 1x10% 1x10° 10 100 1x10° 1x10% 1x10°
Frequency (Hz) Frequency (Hz)
B 1-22. /S [E4 N B AN SR Ak T 3 2
1.11.2 B TL431 1) 2 25H0 3 24Me88(20]
1.11.2.1 2 B3 £E4¥
Inside the Chip
Vee ~ Vi
O
82uA
Re
& 1-23. BAPGEEER 2 KM=
Vep(s) RfpCTR 1 1+ Ry,Cys
Ge(s) = Vo) | ~ RiED (ch+Cp)-R SRyCyCf 1 (39)
v f up <1 + CVTCI‘)S
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Bi& Cr < < Cy,Ge(s) E—SEIER

Go(s) = RepCTR( 4 L+ RCys (40)
¢ Rigp \ Co* Rup (1+ sR,Cp)s
s L1
XALEA G(s) = G, . (41)
RfpCTR R
HehG, = L( + —”)wL = +wp1 =1 (42)
RiED Rup (Ry+ Rup) - Cy R, - Cy

PEAL wp AU E R, wpy ZEHIR A, CTR It &AL H L.

i
¢ LR SRV SRR | T B LED RN T B 1t o AR Re R P

V,—T1 -V
o 7EIXE | Iy /& FB BIBHRALE R K. B, Ropp < ———— "EED gohv 1V gp

("¥fcre)
FAESI I, RSO A4S LED & T .

o CHIEAES A RIER] Vier N, FFRRASIRAS A THRBEN AL 7E/R S, B PR >RSI 4% H B
o H AN S A0 R AR R AR S . SO, AR AT RE S iR . 2R LLC it s i TR IBcAR
JEBS RIS R AE , A AN PREE TE 1 2 Mgt . IXE, Frgh AR e AR PRI IE H H DA
Al L

1.11.2.2 17 REFE ) 2 T4

Inside the Chip

Vee Vi
-
82uA

Bl 1-24. NHAREEER 2 FAMES

Vep(s R¢p,CTR
Gu(s) = | £b(s) _ 1/;b 1 1 +§12C1,Cs (43)
7o |~ R | [ ey) g 14 2T,
vtCf

Bi& Cr < < Cy,Ge(s) E—FEIER

beCTR 1 1+ R,Cpys (44)
6 =R \ TR
LED \ Co* Rup (1 + sR,Cf)s
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L Lyt
XA UER GC(S) =G, s (45)
1+ o
pl
R¢CTR
_"fb _ 1 1
w000~ (s o= migen - mig (#6)
PEAE 0 RARBURMF R, wpq 2RI .
1.11.2.3 AH HFFE ] 3 B4
Vo,
T
|
RLED§ % R, g Rup
Inside the Chip |
Vee_ 5 s
SZ\LfA ;%* %Rhias j:v Ry
R
"’ IFW”—
6 CTR ] Icf
----------------- I
%Rlow
X
A 1-25. EAPUEBIER 3 RAaMES
Vep(s) 1+ R,Cyps 1+ sCy(Rygp + R
Ge(s) = |—Vf 5| = RsCTR 1 Lals ( ol ”)> (47)
0 (Co+Cr) Rup (1 + "+”C]{) Rgp(1+ RyCps)

Bi& Cr < < Cy,Ge(s) E—SEIER

6 RepCTR( 4 14 R,Cys 1+ sCy(Rep + Ry) (48)
S) =
¢ Rigp \ Gy Ryp (1 + sR Cf 1 + RyCps
WL 45
EAUBR G.(s) = Go| == “; (49)
1+ m
p2
beCTR R 1 1
EEPGO = RLED (1 + R—U)(J)L = ﬁwpl = W
e e R (50)
w, = Wy =
* (Rugp+Rp)-Cp T° BpCp
KRR 0 € 0, € 0 K wpy K wpy 0y M wpy SEBAAAGERT , T 0, 2S8R RE | JFH
wp1 2T BR PG PO PR B A . AL w, AR,
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1.11.2.4 15 BB E ] 3 HEAMEAE
Inside the Chip ] % R
Vee 5y Vi |
st ﬁ:ﬁ* f. o n
R.
" I’—'\N\:—<
< Cm e
----------------- 11
%’Rlow
A 1-26. A EREIEER 3 FHMERR
6.(5) |Vfb(s) _ RppCTR 1 14 R,Cps (1 +5Cp(Ryp + Rp)) 51
() = R Ry,CyC
Vo(s) LED | (Cy+ Cy) (1 + —chv+vc]{—)s Rup(1 + RyCps)
Bi% Cr < < Cy,Ge(s) E—F LR
6(s) = RepCTR (1 1+ RyCys [ 1+5Cp(Rup + Ry) (52)
¢ RLEDRup\C 1+ SRyCf)s 1+ RpCps
“L +1 1+ a)i
KRB R Go(s) = Go| —— 5 (53)
1+ w_pl 1+ w_pZ
R¢,CTR
fb Ry ) 1 1
E G = —_— = — = —
P60 = Rimp (Rup LT R, GPLTR, G (54)
1
w, = w. 2= -
“ (Ryp+Ry)-Cy 7 BpGp
KR 0 € 0, K 0 K wpy K wpy @ 0y M wpy SAEBARAGERT , T 0, 2SR & RS RE | JFH

wp1 2 R PR PR PR B IR . AL w AR
1.11.3 3 RAMEER TR A

2 [Ef§i Ff] UCC25640x EVM [3] HIThR KR 3 52 8d [1.12.2.3] it , & 1-27 fis. BATE 10kHz 1 83F
A 25 138 AR (fg)o

1.
2.

WIE 1-22 FTBLE i, TE5RH (G,,lm(s) #ﬂ(s)) 7 10KHz B3 -2508B.
Kt G.(s) 28 X T By 25dB.
TR fl, < f7 < fo & fpa K fp1 76 [1.12.2.3] 1, Go(s) WTELERLA G Te | wprese iRt (6) X

°F
B (fe) o foo WD R AR (B389 2 95 511 fe=\F Tra o f2 = fo| Ty

fo2 fc\/1+zlngz§ HIE, G(s) = Go~]]:—;= Gy —“fzfzf”z \/%

% 520 HIARBLERRT |, f, Al fop N4 3.4kHz A1 29kHz.
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5. HFOR G Ty, BLEATLLE LT #0501 Gy ao-,/% _17.78 = G, = 6.126 (25dB=17.78).
Z
6. for Em M, T HERE IR . RO R E RSt A % ESR U & . XA, fy Hth
479KHz.
7. JEPE LW, RIAfORIEE A REAE TR Heds AR RS AT A R . BRI, fL RN R ASR . 7R
BT, fL $A N 88Hz.
V,—V
8. m[fl LA FFRIA K Rup 1 Rlow : OR—ref Lyof + ”f y:q: Vo MR | Vigps lrop 2505 I IB:RS
up
S 8 (R 5 v 5 A0 F) JEE A P TR AT I o A Vo ST T g, e M r‘mﬁ Vref At
Rup
Vo_Vref ref o N s Vo_Vref D
R = R o fEEVM |, H el TLVH431 , HEUEE N 1.24V, EARE T, B PR A
up ow up
14
T3UA. UL | R Ryp 0 147K 0 L il — L = Rl Y Riow 79 16.98K 0.
up 0
9. fii% C; N 10pF. [Ht , R, Aridxt BLF AUk
1 _ 1 _ 1 _
“n1 =g, T = rr, e~ B = ek ¢, = Re = 33-2kohm
10. Rigp 7 —Il_JiU\TTE—r 1
R#,CTR CTR R,
fb fb 100 - 103 - 0.2 33.2k _
0= RLED ( )=>RLED— (1+R—up)$RLED— 6126 (1+ 147k)=>RLED—4k0hm
11. C, "Il fU?iﬁﬁﬁtB
1 1 1
=1 = =C, = = C, = 10nF
T Ryt Ry) Co " 2w fi (RotRy) U 2-m88-(332k+147k) T "
12. Cye Ry T LA
1 1 1
w, = —m—— = = s f =
‘ (RLED+Rp)-Cp “r=g,.c, 2. (Rugp+Ry)-C, 72 2T Ry Gy
= 3.4kHz = 1 . 29KkHz = ; = C, = 10nF , R, = 5400hm .
z'n'(RLED-l_Rp)'Cp 2 R C
14
13. Ryias FIF IR EIFBRIE S . Rojas TR LA FAREE Ryigs = —22 = LV = 1kohm .
Ibias 1mA)
V=12V
T
[1C=10n

>
.................. RLED=4k§ R,=540 § Ry, =147k

%Rbiaszlk C,=10n
|

I R,=33.2k
]

I
TLV431 %C‘:mp -

§R|ow=16.97k

& 1-27. 3 kM3

1.12 dnfef it A T it 58 F AT LED JRB)48 A LLC ?

FELH 70 FEL A A LED BIX i e Bl P S AR AR A 2R B EH AN R R 28t L BHAR AL (S /77 7 78 W 75 Al LED i) 7%
MR GEfr i LLC ) o 0T e TS e A, A R H PR PR B R R RIS T g n , X T LED BRBhEE , BE AT
PAREAG . AR SN T rh st vt LLC I, FRATT G EEAA DR 2 i 7 0 L T 1

ZHCACS9 - JUNE 2023 KT UCC25640x LLC 1HHR#=H #1591 &pE A 19
Submit Document Feedback

English Document: SLUAAL2
Copyright © 2023 Texas Instruments Incorporated


https://www.ti.com/lit/pdf/slyp767
https://www.ti.com/lit/pdf/slyp767
https://www.ti.com.cn
https://www.ti.com.cn/cn/lit/pdf/ZHCACS9
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCACS9&partnum=
https://www.ti.com/lit/pdf/SLUAAL2

UCC25640x 7 ] &TFE:

13 TEXAS
INSTRUMENTS
www.ti.com.cn

1.12.1 LED zh 3w

% 1-2. 160W LED IRZN3LH#%

2K \ WRKAE | mME | ommm | mkE | ##
WARE
ELT IR (Vin) ‘ ‘ 365 390 4m‘ Vv
LED $F£[10]
lp= 1A B {1 1 [ HLFE 28 32 38 v
W IE R (IF) 1 A
Ir= 100mA I [ IF 1] HBJ 28 v
SRR (1]
LED BEFIHE (vout) ( FEZIEH =AM 324 39.2 44.8 53.2 \Y
&, BN 14 A LED )
LED K51t 0.3 (H4% 3 A

% 100mA )
LED R4 B3 = 3A i (1o th Ty 176 134.4 159.6 w
(Pout_typ)  (Pout_max)
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13 TEXAS
INSTRUMENTS
www.ti.com.cn UCC25640x 7 . /] FHFE

Select Which Device You Are Using UCC256404 | [Refer datasheet for the difference of UCC25640x devices ]
%
OUTPUT
Output Voltage [Vour 44.8]v Enter required nominal output voltage of converter
Maximum Output Power Pour 134.4‘|W Enter required maximum converter output power in Watts
Full Load Output Current lour 3[a
Maximum Output Voltage Ripple Vouripron ﬁ{mv Enter the desired maximum output voltage ripple
[Target Efficiency [ 0.92| Enter the Overall Efficiency here
%
[INPUT
Nominal Input Voltage Veu 390V Enter the nominal input voltage
Maximum DC Input Voltage Voremm 210[V Enter the maximum input voltage
Minimum DC Input Voltage Vorkina 365|V Enter the minimum input voltage
LLC STAGE
Nominal LLC Switching Frequency fuc 100[kHz |Enter desired nominal LLC switching frequency
[
Recommended Primary/Secondary Turns Ratio Nosecommended) 2352678571
[Actual Primary/Secondary Turns Ratio Nes 2.00 Enter Actual Primary/Secondary Turns Ratio
Turns Ratio Neorecommended) 13.00)
Actual Primary/Bias Turns Ratio Noo 13.00) Enter Actual Primary/Bias Turns Ratio
LLC Effective Load Resistance at 110% Full Load Re 176.1[Q
LLC Effective Load Resistance at Full Load Requtions) 1937)0
[LC Gain Range
Minimum LLC Gain M ey o.saa|
Maximum LLC Gain Including Losses Moo 1.015|
Predicted Voltage Drop Due to Losses Vioss 1.%{\/ Enter the predicted voltage drop due to conversion losses in circuit
Select L, and Q,

From the figure on the right, Mpeax VS Qe with respect to Ly, select a point on an Ln curve that has an Ln and @point that corresponds|
to an Attainable Mypeax) value that is greater than Mymay. Enter the selected values in the | and Qe cells below.

For example, if Mamax), calculated above and shown by the horizontal line, was calculated to be 1.4, then using Ln = 5 angd €0.35 would result in
an attainable Mypeak) = 1.52 (interpolated from Ln = 5 curve) which satisfies the requirement that the Attainable dbear) > Mogmax)

Selected Primary Inductance Ratio Lyfseected) 3.00]
Selected Quality Factor for Resonant Network [T 0.41]
Gain Required at NvDrLuad M roront) 0.750) Meg(peaiy Vs Qe with respect to Ly
fy at Maximum Switching Frequency Frimon 350
30
The selected Ly and Qg values should result in an LLC Gain Curve, shown below, that intersects with thesMin and Mg(max traces. The Gain curve] 29
from an overload condition is also plotted, showing the minimum gain at maximum frequency. 28
27
: . 26
LLC Gain Curve with the Selected Ly and Q;
25
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1.80 it
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&
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0.00 3 3333333306058 3835 8 386 o d o dddddodoSd
0.00 050 1.00 150 2.00 250 3.00 350 Quality Factor (Q)
Normalized Frequency (fy)
——— Full Load Gain Curve Mg(max) Mg(min) === No Load Gain Curve tn=2 tn=25 tn=3 =35 tn=4 Ln=45
=5 ———ln=6 =——ln=7 =8 =——1ln=9 Mg_max
Parameters of the LLC Resonant T
Discrete resonant inductor or transformer leakage inductance used for L 7 [Discrete Inductor |
0.9 Tgnore this row
Resonant Capacitor Value [CR{recommended) 0.020[uF
[Actual Total Value of Resonant Capacitor Used R 0.02[uF [Enter actual value of Resonant Capacitor used
Recommended Resonant Inductor Value [R(recommended) 126.651[uH
[Actual Resonant Inductor Value Used R 126[uH Enter the actual value of the Resonant Inductor Value used
Tnductance [ 378[ur
Actual Transformer Magnetizing Inductance Used ™ 378[uH Enter the actual value of the magnetizing inductance value used
Resultant Series Resonant Frequency B 100.3|kHz
No Load Resonant Frequency B 50.1[kHz
Resultant Inductance Ratio Ly, 3.00] Re-enter this value in the LN(selected) cell above to see the actual normalized frequency at MG(max) and MG(min)
Resultant Quality Factor at Full Load a 041 Re-enter this value N the Q guemeq Cell 3OV to see the actual normalized frequency at M gy, and M)
Gain Curve Graph Up to Date? Yes
f 3t Moy [ 1 Enter T, value at the second intersection of the M o,,.,, line and LLC Gain Curve shown in figure above
PEL Frivtg o) 13 Enter f, value at the second intersection of the M ¢, Tine and LLC Gain Curve shown in figure above
Maximum Switching Frequency o 130.3|kHz
Minimum Switching Frequency Foimnn 100.3|kHz
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13 TEXAS
INSTRUMENTS

UCC25640x # I i HFEE www.ti.com.cn
Select Which Device You Are Using UCC256404 | [Refer datasheet for the difference of UCC25640x devices ]
%

OUTPUT
Output Voltage [Vour 53.2[v Enter required nominal output voltage of converter
Maximum Output Power Pour 153|R/ Enter required maximum converter output power in Watts
Full Load Output Current lour 3.007518797|A
Maximum Output Voltage Ripple Vouripron 300[mV___|Enter the desired maximum output voltage ripple
[Target Efficiency [ 0.92| Enter the Overall Efficiency here
%
[INPUT
Nominal Input Voltage Veu 390V Enter the nominal input voltage
Maximum DC Input Voltage Voremm 210[V Enter the maximum input voltage
Minimum DC Input Voltage Vorkina 365|V Enter the minimum input voltage
LLC STAGE
Nominal LLC Switching Frequency fuc 100[kHz |Enter desired nominal LLC switching frequency
[
Recommended Primary/Secondary Turns Ratio Nosecommended) 3.665413534]
[Actual Primary/Secondary Turns Ratio Nes 2.00 Enter Actual Primary/Secondary Turns Ratio
Turns Ratio Neorecommended) 13.00)
Actual Primary/Bias Turns Ratio Noo 13.00) Enter Actual Primary/Bias Turns Ratio
LLC Effective Load Resistance at 110% Full Load Re 2086[Q
LLC Effective Load Resistance at Full Load Requtions) 229.4[0
[LC Gain Range
Minimum LLC Gain Mot 048]
Maximum LLC Gain Including Losses Moo 1.199)
Predicted Voltage Drop Due to Losses Vioss 1.%{\/ Enter the predicted voltage drop due to conversion losses in circuit

Select L, and Q,

From the figure on the right, Mpeax VS Qe with respect to Ly, select a point on an Ln curve that has an Ln and @point that corresponds|
to an Attainable Mypeax) value that is greater than Mymay. Enter the selected values in the | and Qe cells below.

For example, if Mamax), calculated above and shown by the horizontal line, was calculated to be 1.4, then using Ln = 5 angd €0.35 would result in
an attainable Mypeak) = 1.52 (interpolated from Ln = 5 curve) which satisfies the requirement that the Attainable dbear) > Mogmax)

Selected Primary Inductance Ratio [ eteces) 3.00
Selected Quality Factor for Resonant Network [T 035
Gain Required at NvurLuad M roront) 0.750) Meg(peaiy Vs Qe with respect to Ly
fy at Maximum Switching Frequency Frimon 350
30
The selected Ly and Qg values should result in an LLC Gain Curve, shown below, that intersects with thesMin and Mg(max traces. The Gain curve] 29
from an overload condition is also plotted, showing the minimum gain at maximum frequency. 28
27
: . 26
LLC Gain Curve with the Selected Ly and Q;
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0.00 050 1.00 150 2.00 250 3.00 350 Quality Factor (Q)
Normalized Frequency (fy)
——— Full Load Gain Curve Mg(max) Mg(min) === No Load Gain Curve tn=2 tn=25 tn=3 tn=35 tn=4 Ln=45
——ln=5 ———ln=6 =——Iln=7 =8 =——1ln=9 Mg_max
Parameters of the LLC Resonant T
Discrete resonant inductor or transformer leakage inductance used for L 7 [Discrete Inductor |
0.9 Tgnore this row
Resonant Capacitor Value [CR{recommended) 0.020[uF
[Actual Total Value of Resonant Capacitor Used R 0.02[uF [Enter actual value of Resonant Capacitor used
Recommended Resonant Inductor Value [R(recommended) 126.651[uH
[Actual Resonant Inductor Value Used R 26uH Enter the actual value of the Resonant Inductor Value used
Tnductance [ 378[ur
Actual Transformer Magnetizing Inductance Used ™ 378[uH Enter the actual value of the magnetizing inductance value used
Resultant Series Resonant Frequency B 100.3|kHz
No Load Resonant Frequency B 50.1[kHz
Resultant Inductance Ratio Ly, 3.00] Re-enter this value in the LN(selected) cell above to see the actual normalized frequency at MG(max) and MG(min)
Resultant Quality Factor at Full Load a 0.35 Re-enter this value N the Q guemeq Cell 3OV to see the actual normalized frequency at M gy, and M)
Gain Curve Graph Up to Date? Yes
f 3t Moy [ Enter T, value at the second intersection of the M o, line and LLC Gain Curve shown in figure above
PEL Frivtg o) Enter f, value at the second intersection of the M ¢, Tine and LLC Gain Curve shown in figure above
Maximum Switching Frequency fowiman 95.2[kHz
Minimum Switching Frequency Fowimint 85.2|kH1
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13 TEXAS
INSTRUMENTS

www.ti.com.cn

UCC25640x 7 /] 8UFE:

Select Which Device You Are Using UCC256404 | [Refer datasheet for the difference of UCC25640x devices ]
%
OUTPUT
Output Voltage [Vour Enter required nominal output voltage of converter
Maximum Output Power Pour Enter required maximum converter output power in Watts
Full Load Output Current lour
Maximum Output Voltage Ripple Vouripron Enter the desired maximum output voltage ripple
[Target Efficiency i Enter the Overall Efficiency here
%
[INPUT
Nominal Input Voltage Veu 390V Enter the nominal input voltage
Maximum DC Input Voltage Voremm 210[V Enter the maximum input voltage
Minimum DC Input Voltage Vorkina 365|V Enter the minimum input voltage
LLC STAGE
Nominal LLC Switching Frequency fuc 100[kHz |Enter desired nominal LLC switching frequency
[
Recommended Primary/Secondary Turns Ratio Nosecommended) 4.974489796)
[Actual Primary/Secondary Turns Ratio Nes 2.00 Enter Actual Primary/Secondary Turns Ratio
Turns Ratio Neorecommended) 13.00)
Actual Primary/Bias Turns Ratio Noo 13.00) Enter Actual Primary/Bias Turns Ratio
LLC Effective Load Resistance at 110% Full Load Re 15485[Q
LLC Effective Load Resistance at Full Load Requtions) 17033[0
[LC Gain Range
Minimum LLC Gain M ey o.775|
Maximum LLC Gain Including Losses Moo 0892
Predicted Voltage Drop Due to Losses Vioss 1.%{\/ Enter the predicted voltage drop due to conversion losses in circuit

Select L, and Q,

From the figure on the right, Mpeax VS Qe with respect to Ly, select a point on an Ln curve that has an Ln and @point that corresponds|
to an Attainable Mypeax) value that is greater than Mymay. Enter the selected values in the | and Qe cells below.

For example, if Mg(max), calculated above and shown by the horizontal line, was calculated to be 1.4, then using Ln = 5 angd €0.35 would result in|

an attainable Mypeak) = 1.52 (interpolated from Ln = 5 curve) which satisfies the requirement that the Attainable dbear) > Mogmax)

Selected Primary Inductance Ratio [ eteces) 3.00
Selected Quality Factor for Resonant Network (ST 0.05
Gain Required at No-Load M roront) 0.750) Meg(peaiy Vs Qe with respect to Ly
fy at Maximum Switching Frequency Frimon 350
30
The selected Ly and Qg values should result in an LLC Gain Curve, shown below, that intersects with thesMin and Mg(max traces. The Gain curve] 29
from an overload condition is also plotted, showing the minimum gain at maximum frequency. 28
27
: . 26
LLC Gain Curve with the Selected Ly and Q;
25
200 24
32
1.80 it
22
160 £21
8
320
140 g
<1
120 f1s
z £17
< 100 <
5 16
&
080 15
14
060
13
040 12
11
020
10
A RERIAILBBLZBRLEIBEYEE88 S 2R LRV SL QR
0.00 3 3333333306058 3835 8 386 o d o dddddodoSd
0.00 050 1.00 150 2.00 250 3.00 350 Quality Factor (Q)
Normalized Frequency (fy)
——— Full Load Gain Curve Mg(max) Mg(min) === No Load Gain Curve tn=2 tn=25 tn=3 =35 tn=4 Ln=45
=5 ———ln=6 =——ln=7 =8 =——1ln=9 Mg_max
Parameters of the LLC Resonant T
Discrete resonant inductor or transformer leakage inductance used for L 7 [Discrete Inductor |
0.9 Tgnore this row
Resonant Capacitor Value [CR{recommended) 0.019|uF
[Actual Total Value of Resonant Capacitor Used R 0.02[uF [Enter actual value of Resonant Capacitor used
Recommended Resonant Inductor Value [R(recommended) 126.651[uH
[Actual Resonant Inductor Value Used R 126[uH Enter the actual value of the Resonant Inductor Value used
Tnductance [ 378[ur
Actual Transformer Magnetizing Inductance Used ™ 378[uH Enter the actual value of the magnetizing inductance value used
Resultant Series Resonant Frequency B 100.3|kHz
No Load Resonant Frequency B 50.1[kHz
Resultant Inductance Ratio Ly, 3.00] Re-enter this value in the LN(selected) cell above to see the actual normalized frequency at MG(max) and MG(min)
Resultant Quality Factor at Full Load a 0.05 Re-enter this value N the Q guemeq Cell 3OV to see the actual normalized frequency at M gy, and M)
Gain Curve Graph Up to Date? Yes
f 3t Moy [ 13 Enter T, value at the second intersection of the M o, line and LLC Gain Curve shown in figure above
PEL Frivtg o) 25 Enter f, value at the second intersection of the M ¢, Tine and LLC Gain Curve shown in figure above
Maximum Switching Frequency o 250.6|kHz
Minimum Switching Frequency Foimnn 130.3|kHz
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UCC25640x 7 /] 8UFE:

Select Which Device You Are Using UCC256404 | [Refer datasheet for the difference of UCC25640x devices ]
%
OUTPUT
Output Voltage Vour sa.zlx Enter required nominal output voltage of converter
Maximum Output Power Pour 410.9|W Enter required maximum converter output power in Watts
Full Load Output Current lour 7A
Maximum Output Voltage Ripple Vouripren 587|mV___|Enter the desired maximum output voltage ripple
[Target Efficiency n 052 Enter the Overall Efficiency here
%
[INPUT
Nominal Input Voltage Ve 390V Enter the nominal input voltage
Maximum DC Input Voltage Voremm 210[V Enter the maximum input voltage
Minimum DC Input Voltage Vorkina 350|v Enter the minimum input voltage
[LLCc STAGE
Nominal LLC Switching Frequency fc 100[kHz__|Enter desired nominal LLC switching frequency
TIC Transformer
Recommended Primary/Secondary Turns Ratio Nosecommended) 3.32197GE|
[Actual Primary/Secondary Turns Ratio Nes 3.33] Enter Actual Primary/Secondary Turns Ratio
Turns Ratio Neorecommended) 13.00)
Actual Primary/Bias Turns Ratio Noo 11.00| Enter Actual Primary/Bias Turns Ratio
LLC Effective Load Resistance at 110% Full Load Re 6850
LLC Effective Load Resistance at Full Load Requtions) 75.4)0
[LC Gain Range
Minimum LLC Gain Mot 0.962]
Maximum LLC Gain Including Losses Moo 1.14g]
Predicted Voltage Drop Due to Losses Vioss 1.%{\/ Enter the predicted voltage drop due to conversion losses in circuit

Select L, and Q,

From the figure on the right, Mpeax VS Qe with respect to Ly, select a point on an Ln curve that has an Ln and @point that corresponds|
to an Attainable Mypeax) value that is greater than Mymay. Enter the selected values in the | and Qe cells below.

For example, if Mg(max), calculated above and shown by the horizontal line, was calculated to be 1.4, then using Ln = 5 angd €0.35 would result in|

an attainable Mypeak) = 1.52 (interpolated from Ln = 5 curve) which satisfies the requirement that the Attainable dbear) > Mogmax)

Selected Primary Inductance Ratio [ eteces) 3.45)
Selected Quality Factor for Resonant Network (ST 0.48
Gain Required at No-Load M roront) 0.775] Meg(peaiy Vs Qe with respect to Ly
fy at Maximum Switching Frequency Frimon 350
30
The selected Ly and Qg values should result in an LLC Gain Curve, shown below, that intersects with thesMiry and Mg(max traces. The Gain curve] 29
from an overload condition is also plotted, showing the minimum gain at maximum frequency. 28
27
: . 26
LLC Gain Curve with the Selected Ly and Q;
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Normalized Frequency (fy)
——— Full Load Gain Curve Mg(max) Mg(min) === No Load Gain Curve tn=2 tn=25 tn=3 =35 tn=4 Ln=45
=5 ———ln=6 =——ln=7 n=8 =——ln=9 Mg_max
Parameters of the LLC Resonant Circult
Discrete resonant inductor or transformer leakage inductance used for L 7 TDiscrete Inductor
0.9 Tgnore this row
Resonant Capacitor Value [CR{recommended) 0.044[uF
[Actual Total Value of Resonant Capacitor Used [cR 0.044[uF [Enter actual value of Resonant Capacitor used
Recommended Resonant Inductor Value [R(recommended) 57.569]uH
[Actual Resonant Inductor Value Used R 58| Enter the actual value of the Resonant Inductor Value used
izing Inductance [ 200[ur
Actual Transformer Magnetizing Inductance Used ™ 200[uH Enter the actual value of the magnetizing inductance value used
Resultant Series Resonant Frequency B 99.6[kHz
No Load Resonant Frequency B 47.2|kHz
Resultant Inductance Ratio Ly, 3.45] Re-enter this value in the LN(selected) cell above to see the actual normalized frequency at MG(max) and MG(min)
Resultant Quality Factor at Full Load a 0.28 Re-enter this Value N the Q gueeq Cell 3OV to see the actual normalized frequency at M gy, and Mg,
Gain Curve Graph Up to Date? Yes
fyat Mg e 0.85[ Enter f, value at the second intersection of the M ..., line and LLC Gain Curve shown in figure above
PEL Frivig o) 11 Enter T, value at the second intersection of the M ¢, Tine and LLC Gain Curve shown in figure above
Maximum Switching Frequency o 109.6[kHz
Minimum Switching Frequency Foimnn 84.7[kHz
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Select Which Device You Are Using UCC256404 | [Refer datasheet for the difference of UCC25640x devices
%
OUTPUT
Output Voltage [Vour Enter required nominal output voltage of converter
Maximum Output Power Pour Enter required maximum converter output power in Watts
Full Load Output Current lour 7A
Maximum Output Voltage Ripple Vouripren 712[mV__ |Enter the desired maximum output voltage ripple
[Target Efficiency n 052 Enter the Overall Efficiency here
%
[INPUT
Nominal Input Voltage Ve 390V Enter the nominal input voltage
Maximum DC Input Voltage Voremm 210[V Enter the maximum input voltage
Minimum DC Input Voltage Vorkina 350|v Enter the minimum input voltage
[LLCc STAGE
100|kH1 Enter desired nominal LLC switching frequency

Nominal LLC Switching Frequency fuc
TIC Transformer

Recommended Primary/Secondary Turns Ratio Npsirecommended)

2 v7357540§|

Actual Primary/Secondary Turns Ratio Nos 333 Enter Actual Primary/Secondary Turns Ratio
Turns Ratio Nerecommendec) 13.00
Actual Primary/Bias Turns Ratio Noo T1.00| Enter Actual Primary/Bias Turns Ratio
LLC Effective Load Resistance at 110% Full Load Re 831]a
LLC Effective Load Resistance at Full Load Retllons) 91.4]0
[1LC Gain Range
Minimum LLC Gain Mot L165]
Maximum LLC Gain Including Losses Mo 1.383]
Predicted Voltage Drop Due to Losses Vioss T.000[V Enter the predicted voltage drop due to conversion losses in circuit

Select L, and Q,

From the figure on the right, Mpeax VS Qe with respect to Ly, select a point on an Ln curve that has an Ln and @point that corresponds|
to an Attainable Mypeax) value that is greater than Mymay. Enter the selected values in the | and Qe cells below.

For example, if Mamax), calculated above and shown by the horizontal line, was calculated to be 1.4, then using Ln = 5 angd €0.35 would result in
an attainable Mypeak) = 1.52 (interpolated from Ln = 5 curve) which satisfies the requirement that the Attainable dbear) > Mogmax)

Selected Primary Inductance Ratio Lnselected)

3.45]

Selected Quality Factor for Resonant Network Qselectea)

0.40)

Gain Required at No-Load Mainoloac)

0.775|

f,, at Maximum Switching Frequency fiiman)

3.50

Mg peak) Vs Q¢ With respect to Ly

from an overload condition s also plotted, showing the minimum gain at maximum frequency.

The selected Ly and Qe values should result in an LLC Gain Curve, shown below, that intersects with thesMi and Mc(may traces. The Gain curve] 29

LLC Gain Curve with the Selected Ly and Q;

Gain (M)

050 1.00 150 2.00 250 3.00 3.50
Normalized Frequency (fy)

——— Full Load Gain Curve Meg(max) Mg(min) === No Load Gain Curve

Attainable Peak Gain
[ I W G N S

0.15
0.20
025
030
035
0.40
045
0.95
1.00
105
110
115
1.20
125
130
135
140
145
1.50

———ln=2 ==m==25 =——in=3 ===l=35 ———In=4 ===l:=45

e=ln=5 em——=ln=6 =———(n=7 n=8 em—ln=9 Mg_max

Parameters of the LLC Resonant

it

Discrete resonant inductor or transformer leakage inductance used for L 7 TDiscrete Inductor
0.9 Tgnore this row
Resonant Capacitor Value [CR{recommended) 0.044[uF
[Actual Total Value of Resonant Capacitor Used [cR 0.044[uF [Enter actual value of Resonant Capacitor used
Recommended Resonant Inductor Value [R(recommended) 57.569]uH
[Actual Resonant Inductor Value Used R 58| Enter the actual value of the Resonant Inductor Value used
Tnductance [ 200[ur
Actual Transformer Magnetizing Inductance Used ™ 200[uH Enter the actual value of the magnetizing inductance value used
Resultant Series Resonant Frequency B 99.6[kHz
No Load Resonant Frequency B 47.2|kHz
Resultant Inductance Ratio Ly, 3.45] Re-enter this value in the LN(selected) cell above to see the actual normalized frequency at MG(max) and MG(min)
Resultant Quality Factor at Full Load o 0.40| Re-enter this Value N the Q gueeq Cell 3OV to see the actual normalized frequency at M gy, and Mg,
Gain Curve Graph Up to Date? Yes
T 3t Moy R Enter T, value at the second intersection of the M o,,.,, line and LLC Gain Curve shown in figure above
fy at Mgy e X Enter T, value at the second intersection of the M ¢, Tine and LLC Gain Curve shown in figure above
Maximum Switching Frequency o 79.7[kHz
Minimum Switching Frequency Foimnn 64.;}kH1

B 1-32. B RFHEIETH LLC BRI R KE
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www.ti.com.cn

UCC25640x 7 /] 8UFE:

Select Which Device You Are Using UCC256404 | [Refer datasheet for the difference of UCC25640x devices ]
%
OUTPUT
Output Voltage [Vour 46.2]v Enter required nominal output voltage of converter
Maximum Output Power Pour 323.4‘|W Enter required maximum converter output power in Watts
Full Load Output Current lour 7A
Maximum Output Voltage Ripple Vouripren 262[mV___|Enter the desired maximum output voltage ripple
[Target Efficiency [ 0.92| Enter the Overall Efficiency here
%
[INPUT
Nominal Input Voltage Ve 390V Enter the nominal input voltage
Maximum DC Input Voltage Voremm 210[V Enter the maximum input voltage
Minimum DC Input Voltage Vorkina 350|v Enter the minimum input voltage
[LLCc STAGE
Nominal LLC Switching Frequency fc 100[kHz__|Enter desired nominal LLC switching frequency
TIC Transformer
Recommended Primary/Secondary Turns Ratio Nosecommended) 4vzzo77912|
[Actual Primary/Secondary Turns Ratio Nes 3.33] Enter Actual Primary/Secondary Turns Ratio
Turns Ratio Neorecommended) 13.00)
Actual Primary/Bias Turns Ratio Noo 11.00| Enter Actual Primary/Bias Turns Ratio
LLC Effective Load Resistance at 110% Full Load Re s52.0[Q
LLC Effective Load Resistance at Full Load Requtions) 59.4[0
[LC Gain Range
Minimum LLC Gain Mot 0.759]
Maximum LLC Gain Including Losses Moo 0.908
Predicted Voltage Drop Due to Losses Vioss 1.%{\/ Enter the predicted voltage drop due to conversion losses in circuit

Select L, and Q,

From the figure on the right, Mpeax VS Qe with respect to Ly, select a point on an Ln curve that has an Ln and @point that corresponds|
to an Attainable Mypeax) value that is greater than Mymay. Enter the selected values in the | and Qe cells below.

For example, if Mamax), calculated above and shown by the horizontal line, was calculated to be 1.4, then using Ln = 5 angd €0.35 would result in
an attainable Mypeak) = 1.52 (interpolated from Ln = 5 curve) which satisfies the requirement that the Attainable dbear) > Mogmax)

Selected Primary Inductance Ratio Lyfseected) 3.45]
Selected Quality Factor for Resonant Network (ST 061
Gain Required at No-Load M roront) 0.775] ™M « Vs Q; with respect to L
T, at Maximum Switching Frequency Frmen 3.50) Glpeak) N
30
The selected Ly and Qg values should result in an LLC Gain Curve, shown below, that intersects with thesMiry and Mg(max traces. The Gain curve] 29
from an overload condition is also plotted, showing the minimum gain at maximum frequency. 28
27
: . 26
LLC Gain Curve with the Selected Ly and Q;
25
200 ] 24
3 -
32
1.80 1 (1 Hid
H 1 S22
160 : “ g 21
¥ \ 320
140 ] “ 3
1 . i
1.20 T & B1s
3 ' K
2 ] 217
< 100 H S
5 H 16
080 " 15
! 14
060 ’
l’ 13
040 4 12
11
020
10
A RERIAILBBLZBRLEIBEYEE88 S 2R LRV SL QR
000 RS T R - - - - - = - R~ - - - TN == e e S A B
0.00 050 1.00 150 2.00 250 3.00 350 Quality Factor (Qc)
Normalized Frequency (fy) - - - - - -
——— Full Load Gain Curve Mg(max) Mg(min) === No Load Gain Curve n=2 ===in=25 n=3 ===ln=35 n=4 ===in=45
=5 ———ln=6 =——ln=7 n=8 =——ln=9 Mg_max

Parameters of the LLC Resonant

it

Discrete resonant inductor or transformer leakage inductance used for L 7 TDiscrete Inductor
0.9 Tgnore this row

Resonant Capacitor Value [CR{recommended) 0.044[uF
[Actual Total Value of Resonant Capacitor Used [cR 0.044[uF [Enter actual value of Resonant Capacitor used
Recommended Resonant Inductor Value [R(recommended) 57.569]uH
[Actual Resonant Inductor Value Used R 58| Enter the actual value of the Resonant Inductor Value used

Tnductance [ 200[ur

Actual Transformer Magnetizing Inductance Used ™ 200[uH Enter the actual value of the magnetizing inductance value used
Resultant Series Resonant Frequency B 99.6[kHz
No Load Resonant Frequency B 47.2|kHz
Resultant Inductance Ratio Ly, 3.45] Re-enter this value in the LN(selected) cell above to see the actual normalized frequency at MG(max) and MG(min)
Resultant Quality Factor at Full Load o 0.61 Re-enter this Value N the Q gueeq Cell 3OV to see the actual normalized frequency at M gy, and Mg,
Gain Curve Graph Up to Date? Yes
T 3t Moy R Enter T, value at the second intersection of the M o,,.,, line and LLC Gain Curve shown in figure above
fy at Mgy e Enter T, value at the second intersection of the M ¢, Tine and LLC Gain Curve shown in figure above
Maximum Switching Frequency o 159.4]kHz
Minimum Switching Frequency Foimnn 124 g}kHz

B 1-33. B/ M IETH LLC B/ 5HE

ZHCACS9 - JUNE 2023
Submit Document Feedback

KT UCC25640x LLC i HRFS#a519 % I 1 &R 5

English Document: SLUAAL2
Copyright © 2023 Texas Instruments Incorporated

27


https://www.ti.com.cn
https://www.ti.com.cn/cn/lit/pdf/ZHCACS9
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCACS9&partnum=
https://www.ti.com/lit/pdf/SLUAAL2

UCC25640x 7 /i &iFE:

13 TEXAS
INSTRUMENTS

www.ti.com.cn

1.13 WA SZH. CC-CV ki ?

AT 1.2 fira , LED BRBE A F it 70 PR 0 200 DA PR 42 ) e R s 2 o O s AT

P AL TR E T CC-CV 2l IR A TAF AL, Wil 1-34 Jhos.

,_-_-_-_-_-_-_-I

Inside the Chip

i

Output

Voltage (V) A

CV Limit
Rload2> ¢ Limit
(V2,1,)

Constant Voltage v,

Limit
v/ - CV Limit
& Rioad1 <-¢e i imit
Vil S W, 1)
2 :
N RS
& Ry
.3 o2
& 'y
éﬂl &4 d
7.
< &
Veidk -/
1 I )
Constant Current Output

Limit Current (A)

E 1-34. % CC-CV #a#il] R BE ) IR ) V-1 Rtk

Q mim

vdd

, FAARBUCRT AR . A3

! i ="—"=""" 1 Op-Amp1
I Vee VFB i H i
H Optocoupler I
| 1 P p ! o1 H
: " ? I c N | |
i - I
E 82u Rib i I d — L D2 i
' | 1 ]
| - iJ_j CTR ! " i
| I ! i ._?_II_
I I c4
LOR Function | Vvdd
Op-Amp2
] 1-35. CC-CV &I #F 2% Fi %
. %4 § . s e
oa

2. ECVHET, (V=

2
Ri +R; Vour

Vout

RLoad

Current Sense
Amplifier

Rsense

28
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&

» {EIXH, D1 A D2 2958 OR BAL, SoRE— YUl AN HIASE (15 CC NI |, Hrth L
F CV W, 45t D1 MEATRIURE . 5 CV BT | firth mlihT CC IREI , 20t = D2 47
RIGE ) -

¢ RN GUREIEE SRBIR SN | LRI LED MR I R 1y o A Rt L/

; . = ; Vaig—Vr—=V
%ﬁoﬁﬁﬁ,%%FBaW%ﬁmmk%ﬁoﬁﬁ,Rst‘MWJ )”Dﬁ¢vw\w%u
CTR

Viep 70 RGBT IER SR (D1 8 D2 ) ADGHE & 8% LED JE .

1.13.1 BERGMEE (KA 2) AR

Guo(s) = Vep(s)|  RppCTR 1 1+R3Cys (55)
o Vo(s) Rpgp | (C1+C3) Ry (1 N 5R361C2>S
C1+Cy

BRI Cp < < €1 :Gey(s) HB—FEIER

Gou(s) = beCTR( 1 1+ R3Cqs ) (56)
') = "Rigp \C1- R (1+ sRsCy)s
. “Lya
JAEIDJ%-?U GCV(S) = GO 1—5 (57)
+ w_m
_ RppCTR(R3\ 1
06, = (7)o = meen = me (%8)
PEAE wp, AR R, wpy 2 R AL
1.13.2 R (228 ) HBmRs
Vep(s) | RepCTR 14 RyCys
fb fb H 4Cyq
Cl(s) ‘V%‘,@(S) RLED (C3 + C4) . R5 (1 N SR4_C3C4,>S ( )
C3+Cy

ﬁiiﬁ C3 < < C4 ,Gci(S) iﬁ_ijﬁﬁﬂf.?‘]

Gui(s) = RepCTR (g 1+ RyCys (60)
“ Rigp \C4-Rs (1 + sRyC3)s
2Ly
EAUENR Gi(s) = Go| = (61)
1+
wp1
RepCTR (H - Ry 1 1
G, = RiED ( Rs )wL T Ry C4P1T Ry C3 62)
PEAE 0 RARBURIE R, wpy 2R AL
Veense® R
G — sense — sense 63
5(9) Vo(s) Rioad (63)
: 4710
B RIRIME IR BN V—(S) = Gi(s) - Gs(s) (64)
o
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1.14 ETHBINFE N UCC25640x FiL B 5 AR B E M B 6 B 7 B RAT4 2

HH RO BRME AR N AR R TR OB B TR SR AR AL, Veomp {5 %5 7 2
BEZ BMTL BIME UL T . fESERER , SEBLX — H AR S 0E A BRI LL/SS RIPHAS , JioRf th i i B 3 %
KAEHENLR BT 5 BB 5. ZRAG BMTL BME , 5 7E = MUATRAIEAR 5% AT VCOR SR I B . #EFRAT]

HAMERGER BMTL HifkJ5 , Excel ittt 5ds [12] i 2Aehs 0y LL/SS MA@ U ME (B H BW
IR 6, WFAAT BMTH=BMTL/0.6 LA3kfF BMTH P A THEES ) o 285 , WIEAC LL/SS 51 I RHAS AR LR
KA RE -

1.15 Tnf#E4 UCC25640x 24|25 HE AR AR, ?

5 R R B AN B R T ARk o XA BEE SN R BN |, SR IR AR 2 R I IR A S RIS IR
HE R RE 2 R, IXEMRFE VCR IEIE(E B R vl RESBAE , MTTEA Al RE IR A AR, B R AR, &%
K& RVCC Ml LL/SS 2[RI HLPH |, 485 BB VCR HLZ . X215k VCR RIS K . VCR WU AR o s 77
EETRABME (24 RVCC 1 LL/SS Z I8 Hg R R , BMT=0.2V ) , PABFIEZR AR,

1.16 FES KRB , Piik VCC BZE VCC ERMME LN TR ER4 2

XfT UCC256402/404 , 7£ HV JH3h)5E , Milhgeddrrfeflt VCC 5 s, dn R RARE AR B EAGRAR , T IF

FIRAMZE , VCC 5| I A8 W] RE iR M BV G4 R U 8 IR . AUk , VCC M f BB R E L . AT

LU T DA SRR S X A L

1. ¥R VCC WA « R B HE R < e B AT 2 i 1) VCC i Jk .

2. F#IRBMTL BIfE , DA sk deas P ool - IXn] LU 148 LL/SS HLBH 73 25 B/ VCR A% 2[RI i
BRI

1.17 BMTL [R{E 0Tzt IS 20 BL & VCC 5B AN AL s 3t 2

H BMTL BB PR FFAEAR AT

1. RS REE AR B R T R N igAT . TR BN AR Bem , AL B MR (L 2 5D DAL s 2t
B RIRESLIL ZVS.

2. (EHARASAE R IR A E T . PRIE , RBh SRR SR UG IR | DAEIEHIER) VCC SR EA 2
fik T VCCrestartJFET BIfH /s . B4k, fth S SO AR/

e BMTL BB ORFFAE = BT

1. fERAEMIN , ERVEEANTER., Bk, Wi RSl & E 5

2. [RHIFER SRR R T AR AT e N RR AR AR B s . Rk, 7R SO e | #6428 v DU AA S
ZVS , BUAZERIZ MOSFET Wik 6] 4 /2% i ik s .

3. VCC FIH T EAIT BRI A, DU F2 1 85 78 K] 58 R S PR A TR A 2 18 B R R PR ) .

1.18 WA & 1&FH T LLC Mg utE ?

AT TR B ES T LLC AR e as i ih. RAERIFRGEURIFIITAL | (S 75 202 A AL 28— N IR Y 75
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1.18.1 LLC #&#R R BT

Specifications

Pick a Core based on
Maximum Energy
Stored

Wire Selection and Air-
Gap Calculation

Wire-Loss Calculation 3

Change Flux Density and Core-
Core Size Loss Calculations

Temperature Rise &
Bobbin-Fit
Calculations

Build and Test
Magnetic

B 1-36. LLC &9k R85 1 2
T AL BV TR S T, RS SR [14] PA B RIMR L. 5 ER PFC LLC EVM [15] 1B Nt~ .
FA%
EIREBRAIRME L, = 75uH (65)

ER/NMEABEMRARBENET:
R EBRARAIEERT [, = 1.94

. . 66

AR B BR A RMS B3R [ = 1.27A) (66)
FFRIE foy = 77kHz

ZHCACS9 - JUNE 2023 KFUCC25640x LLC jHEIE #5107 5 I, I GIFEE 31

Submit Document Feedback

English Document: SLUAAL2
Copyright © 2023 Texas Instruments Incorporated


https://www.ti.com.cn
https://www.ti.com.cn/cn/lit/pdf/ZHCACS9
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCACS9&partnum=
https://www.ti.com/lit/pdf/SLUAAL2

i3 TEXAS

INSTRUMENTS
UCC25640x 7 I i &TfEES www.ti.com.cn
AHERABENRRAEINET:
EREBRABRAISERT [, = 1.784)
1 i B K ER A RMS B3R [ = 1.224) (67)
FFRINE foy = 88kHz
F 230  BIEEFERNRKEERFEE
L2
HSHERRR A, = WA = K]—B(m4) (68)
[Z% 3¢k 16 /420 10.100]
Hobhw, 2EOER, A, BESER (69)
K, REORARZRB I FRZEL, ER:03 E0.4) (70)
Jm RBEERREE: 4to 64/mm? (BRAHNEHT) (71)
B, RS HIEEERE (72)

P By I, MR TAESR N RGO FE D) R NN T 150mW/em3 | DLUSZEL E AR XS A A

— WS, U TR RES IRE AR A L& Ferroxcube ) 3C95. 3F4 ( Ferroxcube #4C5FTEE 1 ) 1 TDK
1] PC47. PC90. PC95 ( TDK #AFIFTHE ) »

HFREARRAFENRAEHMERREM K, = 0.3, /= 44/mm? | By, = 0.15T, A, > 1320mm*  (73)

ARSI, W T KA 3C95 FBHY RM8 Rty . %A 1A Bk AN A, = 63mm? ( Ferroxcube RM8 i
HHF# ) P N THF W, = 31mm? ( Ferroxcube RM8 ZEHI(# 7 ) « W LAM UL T EERESRHURL S . £ Ao
H : /#/1 3C95 /) RM8-. RM8 265, RM8 ity e AL

B3P REEENSRITR

I
BESANEREEERI Ay = -2 = 1-4& = 0.4450mm? (74)
HAVE %%TE AWG21, EAERLN 0.4116mm? XHIE A EMAER (75)
RSO SHEER /o ace = grang = 432 2 (76)

AT BAORERFENELRE, MRIUTZERERAFILZL,
—f&EiR, N FEM(100kHz £48)]IT, BASRERLERE AWG38-42, (77)

= g N 66.2 66.2 RV,

R EE 88 N6 = = = 0. % : N .

BN EIKIEE 88kHz 7 6 = N (mm) = 788000 0.2232mm [Z75 3k 16 H111 /A3 10.148]
th4LE#EE T B 50 B AWG 38, [REANT: (78)
1.HBMEIRAELSF AWG21 fA@ER (79)

BMNEMERT/DTRRREE, AERELEMBRHERNEES9N (80)
3.7 BLhaR AT A (81)
( K E MWS Wire Industries /977526407 )

W ER, B 50 BxY 38AWG M EETE (dy) UNSERVED LITZ WIRE 73 0.9398mm (82)
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( K E MWS Wire Industries /977426407 )

X . N dy2 2
5 SEIBBERRN )y, = 2 = ZX0I398 _ 0 6937mm? (83)
= ; _KuWga _ 03x31 _
RANEHA N = Ay = 06937 = 134 (84)
. N . HoAN® 47 x 1077 x 63 x 1073 x 142
BEEN=14EZRAKBKERN |, = = = 0.207mm (85)
g Ly 75 x 10~°

4% EARHE
LHMSHATIE N 8.9mm (86)

( Ferroxcube RM8 2441 #77 )
AARE 14 KM%, SHEEEN 0.9398mm, HEEEAREH (V) B 2. (87)
BRIOEBH L =50 (88)
(7K 1-37 FRIRN 7 % 7 5ERE )
BRPHUBRLIOWERAESR, Jk RE—MMREZNTERTR (89)

0000000 0000000 0000000 0000000 Q000000 O000000 0000000
0000000 0000000 0000000 OO000000 Q000000 O000000 Q000000
0000000 0000000 0000000 0000000 Q000000 0000000 0000000
0000000 0000000 0000000 0000000 Q000000 O000000 Q000000
0000000 0000000 0000000 0000000 Q000000 O000000 0000000
0000000 0000000 0000000 0000000 Q000000 0000000 0000000
0000000 0000000 0000000 0000000 Q000000 0000000 0000000

0000000 0000000 0000000 0000000 Q000000 0000000 0000000
0000000 0000000 0000000 0000000 Q000000 O000000 0000000
0000000 0000000 O000000 OO000000 Q000000 Q000000 Q000000
0000000 0000000 0000000 0000000 Q000000 0000000 0000000
0000000 0000000 0000000 0000000 Q000000 0000000 0000000
0000000 0000000 0000000 0000000 Q000000 0000000 Q000000
0000000 0000000 O000000 OO000000 Q000000 Q000000 Q000000

————————————— Center limb of thecore = = = = = = = = = = = = = =

0000000 0000000 0000000 0000000 Q000000 0000000 0000000
0000000 0000000 0000000 0000000 Q000000 O000000 Q000000
0000000 0000000 0000000 0000000 Q000000 O000000 Q000000
0000000 0000000 O000000 OO000000 Q000000 Q000000 O000000
0000000 0000000 0000000 0000000 Q000000 0000000 0000000 Lit .
0000000 0000000 0000000 0000000 Q000000 O000000 Q000000 Itz wire o
0000000 0000000 0000000 0000000 Q000000 O000000 Q000000
0000000 0000000 0000000 OO000000 Q000000 O000000 Q000000
0000000 0000000 0000000 0000000 Q000000 0000000 0000000
0000000 0000000 0000000 0000000 Q000000 0000000 0000000
0000000 0000000 0000000 0000000 0000000 0000000 Q000000
0000000 0000000 O000000 OO000000 Q000000 Q000000 O000000
0000000 0000000 0000000 0000000 Q000000 0000000 0000000
0000000 0000000 0000000 0000000 Q000000 0000000 0000000

] 1-37. H Sl A BBl O Pl 2k LR G A Y

RPREEAMEIMFBEFRAMELRREE

AEHTHUTESBH: Ny= Ny xvk=2x50=14.14 ~ 14 (90)

BETHERMTETUT AR EBE: Ny =
—EhREY x SRS DB (91)
=7 X4/50 =49.49 = 50
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MRITEHRERN I = 42mm

( Ferroxcube RM8 ZEH i #77 )

B AWG38 SEIE BN Rypes = Iy X (AWG38 B RE )
=42 x 2.1266 = 89.32m/2

BEMRRYERZATREE Py = EEMERNERIE x 0 x Q'(p,m)

[Z% ik 16 F% 10.1]
[Z% 3k 9 I A 10.80]

Beh = | [E 5
B RARET, d, SREKER, § 2ATMEMRKRE
[Z%30Hk 9 FIIATR 10.74]
Q(p,m) = 2m% = 2m +1)G1(p) — 4m(m — 1)Gy(¢)
[Z2%3CHk 9 A= 10.81]
sinh(2¢) + sin(2¢)

G1(p) = cosh(2¢) — cos(2¢)

_ sinh(¢@)cos(¢) + cosh(@)sin(¢)
Ga(p) = cosh(2¢) — cos(2¢)

[Z5 30k 9 i A3 10.76]

e O 1. ()
BEM mAMBEUT AR m = -
Hehh RERNEE

[Z7% 3R 9 )AL 10.81]

LRI R, BROERDEREN =
MEBREIRMS BRATS x BRERBE x 2EHHEREK

g

I 2 2
=( ’le) X Ryypcs X Ng = (%) X 89.32mQ x 50 = 2.66mW

_ BEMEHE (Ng) x SHFREEHIRER _ 50 x 0.124mm _

AREEF 1 BHEE 5omm

0.7
[Z5 30k 9 i A3 10.73]

&ﬂ&ﬁ¢,ﬁ—%FEMmmﬁ=ﬁﬁﬁ%M@ﬁx§¢m&ﬁz’ﬁwxml

(Irms < N l)
% s
So, BE1 R mERHATAHBEmm =

1—:1
ms
( T XNSZ)_O

[Z7 3k 9 H A= 10.90]

(92)

(93)

(94)

(95)

(96)

(97)

(98)

(99)

(100)

(101)

(102)
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Irms
2( X X Nsl)
2RO m ETETRAE M= —— — =2 (103)
2( & XNSl>_(TXNSl)
EHE, HiAE4REH m B8 1, BFA 14 2, m E2MNEF 14. (104)
_ wds _ 70.1007 _
v =Vigs = m\/;o.zzsz =033 (105)

Hrh0.1007 /2 AWG38 #REEAT , ALK [ 30k 16 IR 10.1].

14
FARMARRERTRAE Py = LENERNERE x Z 0Q' (9, m) = 47mW

m=1

850 HEBE T SR

7

NI -

FEHACE FRSHEREENIEEN B, = oL = X 10 " x14x178 _ o577 (106)
g 0.2x10

B [ AR RS IREE (P,), £ 0.157T, 88kHz 9 150mW /em3 (107)

( 11 H Ferroxcube 51t T B A 1) D Za P HE T FL48 3K MR WL O e A ST FE 1 )

BHSIRER Pe = VP, = 150mW /cm3 x 2440mm3 = 366mW (108)
NI -7
B A T RSB B B ERIREN By, oy = e = ITX10 TX1AX19 _ 1677 (109)
- g 0.2 %10
EHRFERBRT, By max NTFHREAMBIBIEERE. (110)

%62 HERIF MRS

RS MBI RREERN Py = Py + Pc = 04W (111)
RM-8 S HIRERA A, = 20.2cm? (112)
# 3-43
= [zl LY P
RENERFREN o = L = 2 — 0.0206W/cm?
t 20.2cm
BERSMRF R AT = 4509°526 = 450 x (0.0206w /em?)*¥?° = 18.25%¢ (113)
[ZZ 3k 16 /A0 10.193)
— o s NA
SRR B ORI AR REON K, = — 0 = 14206937 _ 93133 (114)
a
1.18.2 LLC & E &t
%135 1 LLC FLofh k3R A A%
T EZSM L BEE L, = 510uH (115)
R/ REFMH L n = 16.5 (116)
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1/ '{EXAS
NSTRUMENTS
UCC25640x 7 I i &TfEES www.ti.com.cn

REZIREERER V= 0.7V (117)

FER/NEABE (365V) MImAHHIIE(12V, 15A) F:
HAL BB RR ARG E BRI 1) max = 1.154

HiAL BB ERHY RMS BLIR Lyyyms max = 0.74A)
MRFBRNEE R [, nax = 1.94

RFEAR RMS B [yrms_max = 1.27A)
BIREFAEEER I nax = 32.24)

B RRESEAH RMS B [gms max = 13.65A)
FFRINE foy min = 77kHz

(118)

HEFEBMABE (390V) MR AR HINE(12V, 15A) F:
AL B RAIRAIEEBR [, = 1.14

1AL BB ERHY RMS B3R 1y = 0.68A)

MR GE RIS (BRI 1, = 1.78A)

FRGEE I RMS B Lyrps = 1.224)

BN RRGARIEERIR [ = 28.9A)

BIRPGEH RMS B [y = 134

FFXRINZE foy = 88kHz

(119)

25 IREHR DR IEFR S

HSHERRR A4, = WA, = L2t ———(mh (120)

(2% ik 16 A 11.12]
Hebw,2B0ER, A, 2ESER (121)
I, RFREAE n MSEMEBERMN rms & (122)
Vo 28 n MEREAMBER rms B (123)
Jrms n 2% n NEAREBFRBER rms fB: 4 to 64/mm? (124)
Ky REOFMAERRB I FHZEL, EZ:03 E0.4) (125)
B, =RLS IS E AT E (126)

Y By I, REBAOR TAESR R (MRL G HFED) R 25 FE BN T 150mW/em3 | LASEIL E ZAXHRA 4.

— RS, BT T RS RFE R AR Ferroxcube ) 3C95. 3F4 ( Ferroxcube #4.45FTHEEF ) it TDK
ff] PC47. PC90. PC95 ( TDK #EAIE) -

NFEEARRSPENRESEMEBREN Ky = 03, Jyms_p = 54/mm? : Jppg s =6A/mm?, By =015T,  (127)
Ay > 6476.9mm*
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I3 TEXAS
INSTRUMENTS
www.ti.com.cn UCC25640x 7% J i iFE A~
FEARYH T, W TR 3C95 ABHK PQ26/25 Riilh. %ML M #k A A, = 120mm? ( Ferroxcube
PQ26/25 ¥ 7% ) Mg/ NRATAR |, P KN W, = 50.97mm? MLT = 56.2mm ( Ferroxcube PQ26/25 2
HEAHEFE ) o WS, Rfh. JeEITE A 3C95 1) PQ26/25. PQ26/25 264 Fl PQ26/25 i # A 345 .

%35 HHEEHMSER

nx (V0+Vf)

Np XA X (2XBy) = TX far (128)
N, = 6o x(1240.7) - =33.0729 (129)
120 x 107 ° x 2 x 0.15 x 2 X 88 x 10
N.
Ny=-L = % = 2.0044 (130)
BANEERMRMEH (N,) FIRREH (N;), NS BN 33 70 2, (131)
A.N.2 -7 -3 2
S RBRKER 1, = fo p = amxl) x120X10 X33 _ g 35mm (132)
m 510 x 10
F 4% MIEARE R FLRIERE
MERBSENEBEBERE R
I (133)
__prms _ 1.22 _ 2
Dwyp = Tms < 0.244mm
AWG23 HHAERRL R 0.2558mm? X B &R AT EM4AER. (134)
—fBk, N FEM(100kHz £4H) R, BABRRLER AWG38-42, (135)
B A som e o _ 662 __662 _
BB R IRRE 88kHz 7 Sy i (mm) 785.000 0.2232mm (136)
[Z75 ik 16 1A 10.148]
LE&LERE T B 30 B AWG 38, [RENT: (137)
1.HE4AAER (0.2432mm?) RIE G ERER (138)
2EMRNERE/ N TFRKZEE, ALLREE RNERFIHIN (139)
3.1 ELREEY °] F (140)
( £ MWS Wire Industries 9772654 )
R KR BAEER /) qct = goasy = 5.01A)/mmz (141)
HBEZRER, BA 50 B 38AWG KB EE (dop) SERVED LITZ WIRE Bk 38AWG 7 0.7874mm (142)
_ X dgp? 7 X 0.7874% 2
PRELRFER = Npx —5—— =33 x ==———— = 16.0692mm (143)
HNFEIREFL, BIRBVEESEANEREEER
BIiZZE Aws = Lorms =13 = 2167mm? (144)
]rms 6
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13 TEXAS

INSTRUMENTS
UCC25640x 7 Y i THEE www.ti.com.cn
AWG14 FISAERAN 2.082mm? X B IEEFTEMEER ., (145)
AL, BN KRR LA 1E REFR 260 B AWG3S, HAEMA N 2.1078mm? (146)
Bk, B RBLGBNRERERBEN J; gor = 5org = 616" 2 (147)
WHELEER, B 260 BH 38AWG BB TER (d,g) UNSERVED LITZ WIRE B{& 38AWG 7 2.286mm (148)
( Remington Industries [77%42640#7 , Digikey #£#%)
2 2
B RBGAFROER = Nyx o’ _ o TX2286 _ g 50572 (149)
o S, _ Area occupied by each Winding _ 16.0692 + 8.2087 + 8.2087 _
B RRERR K, = Overall WindoW Area - 50.97 = 0.637 (150)
B 50  IHHABGAN SRR
LHPISEATIE N 13.56mm (151)
( Ferroxcube PQ26/25 ZiH(#i# ) .
EOR, BRNE 33 REEREN 0.7874mm HIM K, ALl 152
ASARE (N,) BEH 2, (152)
BROBBH Kk, =30 (153)
BRTHBREISWRENEFY, RE—NHBLEN ,=/30=6 (154)
BEPHEBETEI LT AR EEE: Ny =
—BHHERME x ARREDIEE (155)
=17 x 6 = 102
EHEAFHEERN I = 56.2mm (156)
( Ferroxcube PQ26/25 26314t #i 7% ) »
BB AWG38 RLHIEREIEN Rypes = Iy x (AWG38 R E ) (157)
= 56.2mm x 2.1266 2/m = 119.5m
BRMXRNERZEHRTRAL Py = RRMERNEREE X 0 X Q'(p,m) (158)
[Z5 ik 9 i 420 10.80]
R
46 (159)
Hon ZIBAF, d;, ERBLER,  RATMEMEKEE
[Z2% 3k 9 A 10.74]
Q'(p,m) = 2m* = 2m + 1)G1(9) — 4m(m — 1)G(¢) (160)
[Z5 30k 9 i A2 10.81]
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13 TEXAS
INSTRUMENTS
www.ti.com.cn UCC25640x 7 . /] FHFE

_ sinh(2¢) + sin(2¢)
G1(p) = cosh(2¢p) — cos(2¢)

_ sinh(¢@)cos(¢) + cosh(@)sin(¢p)
Ga(o) = cosh(2¢) — cos(2¢)

(161)

[Z5 30k 9 A3 10.76]

mmf(h)

=B Rk BN L /NZ 3 =

HbhhZERHNEE

[Z% 3k 9 A 10.81]

FLRIREIT, RE-EHERDERETELUTAXUE:
REABKREI RMS BRATS x BRMERBHE x LEPHEREK

(163)
2
=(1r]’(”5) X Rwpes X Npst = (%)2 x 119.5m0 x 102 = 20.6mW
" ﬁ%ﬂ’*]ﬂ’x"ﬁi (Npsl) X %ﬁ%%%ﬁﬁlﬁl:% 102 x 0.124mm
RERF n, = BHEE = 3temm = 0933 (164)
NFEITRESE, BhE 2 KE, EEIEREN 2.286mm, 165
A UARERALE (N1 Noop) 9 1o (165)
BIMRBFARM LB k; = 260 (166)
SRPOBREBRBENEST, RE—MBBRLEH k=260 = 16 (167)
KRBT — BRI B Ny =
—EHRERME x A RED MRS (168)
=2x16 =32
RF— B AWG38 FIE RN Rypcs = Iy X (AWG38 &K E R L) (169)
= 56.2mm X 2.1266 2/m = 119.5m0
RE—PBHERNERFITEARXN =
TREAFIRA RMS BIRAIER x LRAERBE x LR PR (170)
2
=<Irl’€"5) X Rypes X Ngg = (%)2 x 119.5m0 x 32 = 9.56mW
. _ BEMBRE (Ng) x TLERHBRER 32 x0.124mm _
AERAF ng = BHRE = Sgee =103 (171)
T, B2
1RGHNE—RE
2RB1RE (172)
3RE2KE
LRFAME 2 HE
d 0.1007
NFDR, op =0 %75 =,/0.933 %m = 0.386 (173)
d
HFRE, 5= iy =03 %% =0.219 (174)
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13 TEXAS

INSTRUMENTS
UCC25640x 7 I i &TfEES www.ti.com.cn
I
NRB—BFEM MMF = REBRAOBT x BRIBY = 275 x Npg) (175)
14
(Iply{‘ms x Npsl)
So, 1R m EABTRHEM = —— =1 (176)
prms
( % X Npsl) -0
14
2 ImeS N
. ) T X Npsl
F2EMmEABETAHBEm = —; - =2 (177)
rms ms
2 )= (5 x )
ERE, HihtiEBEM m EEM 1. BAE—1 (178)
WBRE 6 E, m BRZIEME 6,
REBARMAFEREEMEN m E (179)
MRPFHRERARZHTREAH Py
6 —3.043 (180)
- DEE-RNEANERE < | > oQem+ Y oQlpm)|=295mw
m=1 m= —8.043
RE 1 HFREEMERZERTXEE P
. ) 3.237 (181)
= KRR 1 B—EMEFRIRIREE x Z 0Q'(p,m)| = 158mw
lm = —11.763
RE 2 hREEMERERTXEE Payn
[ 19.237 (182)
= R 2 B-RUEANEREX | > 9Q(pm)| = 170mW
|lm = 4.237
EAHIRFE Py = Py + Psy1 + Pgwp = 295mW + 158mW + 170mW = 0.623mW (183)
6 THERLE R E RIS
Lyl -6
HEH A DE FRSHEREENIREN B, = b = 210X10 XLl _ 1457 (184)
pAc 33 %x120x 10
B (AR RS IR EE (P,), 7E 0.142T, 88kHz 9 130mW /em3 (185)
BHGSIRER P = VP, = 130mW /cm® x 6530mm3 = 848mW (186)
Lyl -6
BIEHADE FRSHEREENIREN By ax = — g = 210X 10X LIS _ g 1487 (187)
- pe 33 x 120 X 10
ERWERBIRT, By max NTREFMBEEMEEEE, (188)
BT ¥ HHEBAMLHNE
TEZUENRRFEN Py, = Py + Pc = 1.472W (189)
PQ26/25 RS HIRERNA A, = 32.6cm? (190)
# 3-39
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13 TEXAS

INSTRUMENTS
www.ti.com.cn UCC25640x 7% J i iFE A~
P
RENERREEN p = € = 22 0. 045w /cm? (191)
t 32.6cm
TWHEBHETN AT = 450°8%6 = 450 x (0.045W /em?)*%2® = 347 0¢ (192)

[Z7%53CHk 16 H i)~ 3( 10.193]

Area occupied by each Winding

o R I3 R g 22 7 b —
RERHIEE DR AEREON K, Overall WindoW Area

_ 16.0692 + 8.2087 + 8.2087
50.97

1.19 7E ZCS I HA ] A K BB B BUE BRI ) 0L T Wi #i € UCC25640x H IFE X i 8] ?

(193)
=0.637

BH 1 BREERRNETE ZCS

— H ML (HO) i, ARMIMIR (LO) Mt2x a6 I B 42 2 53T P o AEAR AN 6 by 22 v () S 30 ) | 45 42 o) A [
(RIFE X I ]

Eo 2 EEBEENETE ZCS

WERAE HO KA WA R AEA I EIRZAG I, WP (HO K| LO Fil ) Al (LO XMI®| HO T )
A) AR E X I TR B R T IR AR I . A, 1ZBEIX I Al AN 2 i 1. 1us.

{10 3 - HO XpA#AMAA ZCS , LO XA TG ZCS

WSAE HO SCPA A 2] ZCS , WM HO i3] LO SIEMFEX I [a B s+ DA R A %

1. R .

2. WREAAGEEZERAN , W EEREBER (ISNS E5 ) Mtk kg . B iR BE X TE AN 2 it
150us.

LO KM% HO T JHIa] A9 SEIX I A B T R B o IRk, iZBEIX I TR AN 25 1. 1us.

&0 4 - HO XA L ZCS , LO LAHHaA ZCS
HO <% LO S8 A 18] B9 58 X B [A) B ok T R R AGM |, RAUFHN 1. 1B, TR HO KM FERAE KAH M)
JEAEZRAGI , W HO <3| LO S HATE] i L X I TR) B e T8 R e i Al 1 o Ak | iZAEIX I [E A 2883 1.1us.

ANSRAE LO SCHI IR I E] ZCS , WA LO SGHIF] HO Sl AFEIX IR A] d1 i R IR ( ISNS 55 ) Mt skE . it
I (¥ B KA IX R[] A 2 HEid 150us .

&40 5 1 HO <A LO LRI #RA ZCS

TRAE HO SCPARIA I E] ZCS |, WA HO =M 3| LO Tl W FEIX B A B pe T L A1 5%

1. RGN

2. WREEEGEREEFREN , WEERER (ISNS 5 ) Rt ke. TR R & RPE X I T8 A2 i
150us.

WRAE LO R HAE I E] ZCS , MM LO S<FE] HO Fid PIFEX B 8] iR 7 ( ISNS {55 ) Btk ke . b

I H B RFEIX I (R A &8t 150us.

ZHCACS9 - JUNE 2023 KT UCC25640x LLC 1HHR#=H #1914 &pE A 4
Submit Document Feedback

English Document: SLUAAL2
Copyright © 2023 Texas Instruments Incorporated


https://www.ti.com.cn
https://www.ti.com.cn/cn/lit/pdf/ZHCACS9
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCACS9&partnum=
https://www.ti.com/lit/pdf/SLUAAL2

13 TEXAS

INSTRUMENTS

ZH www.ti.com.cn

2 ZHE R

1. LLC Design by TDK

2. Design Guideline for Magnetic Integration in LLC Resonant Converters

3. HEINAES (TI) , UCC25640EVM-020 #1440 67

4. Wurth Transformer, data sheet

5. fEMALES (TI) , UCC27517TA A A LiHi A /5 GETT ) HLHE i AR A 50 7% (AT 4A I (5 77 7 75 Al
i) B,

6. Infineon, Detailed MOSFET Behavioral Analysis Using Parameters Extracted from Models

7. {EMAES (TI) , UCC25630x L/ il 157

8. IEEE Xplore, Investigation on the Small Signal Characteristic Based on the LLC Hybrid Hysteretic Charge
Control

9. Fundamentals of Power Electronics, Robert W. Erickson and Dragan Maksimovic.

10. LZ1-00CWO02 LED, data sheet

11. ON Semiconductor, Designing High-Efficiency LED Driver Circuits, application note.

12. IS (T1) , UCC25640x %1t 11 H 7.

13. TEINLES (TI) , F/HHA . 500W CC/CV Hiz) 117 H#Z41# 1iT

14, FEIALES (TI) , #HETCFSEH RG] - R R & s

15. flEINAER (T1) , PFCLLCSREVMO034 H F 855 .

16. High-Frequency Magnetic Components, second edition.

17. FEMAXES (TI) , UCC25640x A AHEE T iR A FITF L EIFEHT LLC e 177 Bk .

18. fEINAXAS (TI) , UCC25640x Simplis #47H,

19. TEIMNALDS (TI) , 41 LLC iBIRFHF i IiFe 145

20. Designing Control Loops for Linear and Switching Power Supplies Power Supplies: A Tutorial Guide by

Bosso

42
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ERFRNRREH
THREFRERANTREERE ( 9FBER ) . RITAR (8F3ER1 ) . MARHMRITEN, METE, R2EEMEMER ,
E{%Ei&ﬁﬁﬂﬂ’f‘f&ﬂjﬁﬁﬂﬂﬁ?ﬁiﬂ%ﬁ?ﬂ’ﬂ?ﬂﬁ , BEETETNEHYE. RREARAANEREITELEAE=SF MIRAFRHETE
XLEFRAMEMEA TI = RETRITNBRET RARER, SFATREUT2HIRE : (1) HNENNARRESEN TIFR , (2) ®Rit. B
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