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6 BEARIAE

6.1 BNERAFEE

EEREBERZHTHWIHERECERN (BRFESELH ) , MEREEBEN TEBEMS  #ABERFHERRNERR , ME
ERFRENBERI ABRR. @

B/ME BX{E By
HV , HB -0.3 640 \Y;
BLK , FB, LL/SS -0.3 7 \Y;
VCR -0.3 7 \Y;
BWABE
HB - HS -0.3 17 \Y;
VCC -0.3 30 \Y;
BW , ISNS -5 7 \Y;
RVCC #iti®BE  DC -0.3 17 \Y;
DC HS - 0.3 HB + 0.3
HO #H e E \%
B#A , /MF 100ns HS -2 HB + 0.3
DC -0.3 RVCC + 0.3
LO W BE \%
B#A , /MF 100ns -2 RVCC + 0.3
BEEMFIRER dvyg/dt -50 50 Vins
HO. LO BKHER lout puLsep -0.6 1.2 A
4R E T, —-40 150
EHERET
B, Tug Tstg —65 150 o
. B#E 108 300
5|&RE -
Bl E 260

(1) RABHEXNBRAFEE TAIINERTRISNFEERKARR, XEHHHERRIRRES THONOTEME , XATRRFEHEX
ERHTUREBUETHRI UANEARMFE TRBERET, KRALTENKATESRMF T T MR TR,

6.2 ESD HiEE

& By
AEEBER (HBM) , &FE
,(Ai;\ISI/ESDA/JEDEC JS-001 , EEEES|R +1000
AEHEBER (HBM) , &FE
V(eso) L2 s Al\gls)I/ESDA/JEDEC JS-001 , FrEHE S| +2000 v
5l
FEHESHER (CDM) , 4 JEDEC #5E +500
JESD22-C101 , A 2@ -

(1) JEDEC X#4 JEP155 HIIE : 500V HBM REBFEARME ESD B FRB T L2447,
(2) JEDEC 3#% JEP157 #L7E : 250V CDM HEBTE#RHE ESD BFIRB T R4,
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6.3 BUMIMERH
FIEBEEEN FEMIKME , 40°C<T;=T,<125°C , HABERFWERANEER , NEERFRENVERAAB
W, RIESHRHA,
/M | FRFRE | BAME B
HV , HS WABE 600 \Y
Vee BREBE 13 15 26 \%
HB - HS IXZhEE B A BE 10 12 16 \Y
Cs M HB E| HS HE SR B AR 0.1 5 uF
Crvce RVCC 5|MERe RS 4.7 uF
IRVCCMAX RVCC &A% HEE @ 100 mA
Ta EBITRERE -40 125 °C
(1) RELEFNR, REFLTHE
6.4 MMGERFR
UCC256304
igiR @ D (SOIC) By
14 5|
Rosa S£EREMRMA 74.7 °CIW
Roscitop) LEHNF (TNE ) A 30.7 °CIW
Ross 4 E B ERARMMA 31.8 °CIW
¥ir L EZMIBIF S 4.4 °CIW
¥i5 ZEERIRBFESHK 31.4 °CIW

(1) BXRHFIBERERNEZEER , BSH (ESEH IC HERER) MARS (SPRAIS3),

Copyright © 2017, Texas Instruments Incorporated 5
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6.5 EBSEH

FREEEEESEXN FEMIRMS , 40°C<T,;=T,<125°C,VCC=15V , #AEERTHWERAEELR , NEERFREMN
BRANER , RESHIHHA,

K Wikt | BME BEE BAE|  E4
B R E
Veeshort RFZREN , FRRRKNEIER 05 0.6 0.7 \Y
VecRrestartifet BT ZEBER , EXEMA JFET. 10.2 10.5 10.8 \%
Vecsiansat %EEE&EW , W% = T UL B AT 4T 25 26 28 v
R B
lccsieen gﬁs{é;ﬁﬁﬂia?ﬁﬁmﬁm VCC B EHIRE Vee = 15V 475 565 700 UA
lecrun ﬁgg%g{é%m SIMRBBYBR: |\ 15y BAFRREE 1.75 22 265 mA
RE®RR
RESRBE Ve = 15V 11.60 12 12.40 \Y
VRvee
Ve = 13V 11.2 118  12.25 \Y
Vrvcouvo ~ RVCC RE#iE®RE @ 7 v
EHER
I4viow FRAKM B B 5B EB R 0.28 0.41 0.54 mA
IHvHigh 2R 5IHBR 7.6  10.20 12.6 mA
Invieak HV B R B R 1.40 3.37 7.55 HA
Ihvzen BRI ERNN i BER 0.63 0.77 0.89 mA
IxcAPDischarge X BB BRIXERELTR 9.6 11.47 13.5 mA
tycAPZCD ﬁEAwﬁt%I)lbéﬁE’gX/Jlbﬂﬁ*Aﬂ]%D 10 11.85 14 ms
txcapzcDLast BB~ AMﬂ%m RS ERNE 43 46 52 ms
AkE ®
tycapidie RRITERNERERRE O 635 704 772 ms
txcaPDischarge x BEF R B RAL T IE SR A MY A 8] 327 358 390 ms
18 B8 R R I
VBLKstart AW LLC A XM ABE BELEFH 1.01 1.04 1.08 \%
VBLKstop 584 LLC FILETHRASRE BE TR 0.83 0.87 0.93 \Y;
VBLKOVRise SHFRXANEABE BELEFH 4.92 5.03 5.12 \%
VBLKOVEall SHAXEFITHNEABE BE TR 3.67 3.76 3.86 \Y;
RSB
Reginternal NI TR EBPEERE 90.7 1015 1123 kQ
Ies FB AEBERRIR 76.5 85.1 93.6 HA
f a8 RAfEE -3dB Buksr @ 1 MHz
8 ¥ BB TR Rk L
Visns ocp1  OCP1 RE 3.97 4.03 4.07 \Y
Visns ocpr s BREZHAK ocP1 B{E O 5 v
S
Visns ocpz  OCP2 BIfE 0.68 0.84 0.99 \Y
Visns ocps  OCP3 BIfE 0.49 0.64 0.79 \Y
Tisns ocpe EMER OCP2 A %’:m)kﬁ&m%i%zi 2 ms
= 833 ocP2 WAk EE ©
Tisns ocps MR OCP3 7l , FHIBMABRBZFL 50 ms
_ #3d ocP3 RE#aTE O
VipolarityHyst 1 1% B AR MEAS U 3R 16.9 30.7 44.7 mV

(1) REEFWH. BEBEHEE.
(2) REEFNR, BERITEE.
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B4 (continued)

FRIEBREEZAN FERIEMS , 40°C<T;=To<125°C,VCC =15V , #AKERFHNERNERR , NEEHEFRHEH
BRAMER , RIESEHHA.

¥ WAFR M &/ME HEE JKE By

Nocp1 gﬁw OCP1 ¥ fE#IH) OCP1 A% 4
IR AR B ERN

Vewm AEHEBE 2.91 3.02 3.14 \%
IrAMP SR AME R B RIRE 1.63 1.84 2.10 mA
Imismatch R TR R R @ -1.25 1.25 %
BB

lssup ﬁ%gz@@%%%ﬂ@%a SS 5By o - 0.8 A
Rsspown SS 5| T hIEFE ZCS 5 OCP1 222 401 580 Q
R =) 8%

VioL LO KB E lsink = 20mA 0.027 0.052  0.087 \Y
Vrvee -Vion LOMIHE®HE Isource = 20MA 0.113 0.178 0.263 \Y
VioL - Vus  HO WH{EEE lsink = 20mA 0.027 0.053  0.087 \Y
Vig-Vion HO WHEEHEE Isource = 20MA 0.113 0.173  0.263 \Y
Vhg. =SRR8 UVLO EHRE 7.35 7.94 8.70 \%
HSUVLORIse

Vis- SRR EE UVLO TRERE 6.65 7.25 7.76 \Y
HSUVLOFall

lsource._pk HO., LO IgfERER @ -0.6 A
lsink_pk HO, LO lgfEEsi @ 1.2 A
B3¢

LiiOT-QU'ESC (HB - HS) B7S®BR HB - HS = 12V 51.10 74.40 97.70 HA
lsooT LEAK HB Z GND tiR®B R 0.02 0.40 5.40 HA
tchargeBoot BRI SRESNEE 234 267 296 us
RESA

Vewovrise  MIHEE OVP | | 41 397 -386] Vv
RERER

RuL LL R ERT A EE | | 240 250  288] ko
B& RSt X B[R]

dVyyg/dt AN PSN #iuEE O | ! 50| Vins
WERE

tpauseTimeout LEITAER @ | | 1 ’ S
M

Ty, pcRE O RE LT 125 145 °C
Ty n KRR O 20 °C
(3) Imismaich &R (Ilep-(Ipptlpu)/(leptlpu)/2)) M (ley-(Ipptleu)/((Ipptlpu)/2) BIFEE
6.6 FFx4FHE

FrE R EEHAN FE#BIEMS , 40°C < T;=To<125°C, VCC =12V , #ABERFHERANEDR , NEEHFREN
BRAMER , RIESEHSA.

K Wik gME| nmE| B E| 24
tiLo) EFadE 10% = 90% , 1nF Ak 18 35 50 ns
tiLo) T FE AR 10% = 90% , 1nF Ak 15 25 50 ns
t(Ho) EFadE 10% = 90% , 1nF Ak 18 35 50 ns
tiHo) TRt iE 10% E 90% , 1nF % 15 25 50 ns

Copyright © 2017, Texas Instruments Incorporated 7
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FF R4 (continued)

FrEBEEEZAN FEBIEMS , 40°C < T; =T, < 125°C , VCC = 12V , #ABERFNERANELR , NEEHRFREMN
BARANAER , BRIESEHRA,

www.ti.com.cn

5 Wit BME| mEE| BAE| 2@
tDT(min) K/FEXetE O 100 ns
o7 (max) FAFEXATE (FEXATESE) © 150 Hs
toN(min) /MR ST FF B A 250 ns
ton(max) B AT F e O 14.5 us

(1) REEFNR, BEBEBE.

WX © 2017, Texas Instruments Incorporated
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6.7 HAE4EM

Temperature (°C)

5. lgoor Leak SBERMXR

10.5 0.43
— VCC =13V — VCC =13V
104 — VCcC=15V — VvCcC=15V
: \ VCC =25V 0.42 VCC =25V
10.3
< 102 T o4
5 ~ :
I ]
3101 - Z 04
10
0.39
9.9
9.8 0.38
-50 -25 0 25 50 75 100 125 150 -50 -25 0 25 50 75 100 125 150
Temperature (°C) Temperature (°C)
L. lvrign SRERXR 2. lyiow SRERMHXR
6 80
/_
5 ,/ ,,,,//
—~ 60 =
4 <1
—~ 74 et
< =
=} L
~ (&}
¥ 3= 2 40
3 )
: 5
= =
2 S
o
- 20
1 — VCC=13V — VCC =13V
— VCC=15V — VCC =15V
VCC=25V VCC =25V
0 0
-50 -25 0 25 50 75 100 125 150 -50 -25 0 25 50 75 100 125 150
Temperature (°C) Temperature (°C)
3. IHVLeak EiﬂﬁfﬂE’Q*% 4. IBOOT_QUIESCENT EiﬂﬁfﬂE’Q*%
25 1.88
— VCC =13V ‘
— VCC=15V
1.87
2 VCC =25V / 8
1.86 ~
=< 15
/ £ 100 ~
4 E .
é 1 / 2 /
o Z 1.84
2 / L
£ 05
/ 183 //
ol LT S — VCC =13V
182 / — vcc=15V
VCC =25V
-0.5 1.81
-50 -25 0 25 50 75 100 125 150 -50 -25 0 25 50 75 100 125 150

Temperature (°C)

6. lramp FRERMIXR

RN © 2017, Texas Instruments Incorporated
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HAEE (ETR)

1 252
— VCC =13V — VCC =13V
0.8 — VCC =15V — VCC =15V
0.6 7\\ VCC =25V 251 ,\\ VCC =25V
0.4 \\
S 02 ™\ ~ 250
T o AN g \
; \
= -02 & 249
hy \
06 ~_ 248 N
08 >
-1 247
50 25 0 25 50 75 100 125 150 50  -25 0 25 50 75 100 125 150
Temperature (°C) Temperature (°C)
7. lmsvatch SREBMXR 8. R EREHEMXR
12.2 12.04
12 — — 12.02 T~
—
J—
// \\
11.8 12 —
§ 11.6 § 11.98
11.4 11.96 /
112|— vec=13v \\ 11.04 ,/ — vcec=13V
— VCC=15V — VCC=15V
VCC =25V VCC =25V
11 11.92
50 25 0 25 50 75 100 125 150 50 25 0 25 50 75 100 125 150
Temperature (°C) Temperature (°C)
9. Vryec SRERMBRXR 10. Vrvec SRERIKIXR
0.66 2.35
— VCC =13V
— VCC=15V
0.64 VCC =25V 23
0.62 L
— —_ /—
g < 225 ===
E £
a | vV < /
g 06 o 5 /
o O
3 / 8 22
0.58 L >/—“
/
0.56 — 215 — vcc=13V
\5/ — VCC=15V
VCC =25V
0.54 21
50 25 0 25 50 75 100 125 150 50 25 0 25 50 75 100 125 150
Temperature (°C) Temperature (°C)
11. iccsieep FRERBIXR 12. Iccrun SRERMRXR

10

WX © 2017, Texas Instruments Incorporated


http://www.ti.com.cn/product/cn/ucc256304?qgpn=ucc256304
http://www.ti.com.cn

13 TEXAS
INSTRUMENTS

www.ti.com.cn

UCC256304
ZHCSGW7 ~OCTOBER 2017

HAEE (ETR)

3.04 105
— VCC =13V
— VCC=15V
3.035 104 VCC =25V
103
3.03 =
S el g 102
z 3025 = < \
S // & 101
3.02
/ 100
3.015 —/ — VCC =13V \
/ — vcCc=15V 99
VCC =25V
3.01 98
50 -25 0 25 50 75 100 125 150 60 -35 -10 15 40 65 90 115 140
Temperature (°C) Temperature (°C)
13. Voy SRERMAR 14. Reg SiREBEMAR
86.5 26.4
86 26.2
— | _—=
—
] f
85.5 26
= <
< / 2 /
= 85 o 258
: / //
84.5 —— / 25.6 7
84 ,/ — vce=13V 25.4 / — vce=13V
— VCC=15V — VCC=15V
VCC =25V VCC =25V
83.5 25.2
50  -25 0 25 50 75 100 125 150 50  -25 0 25 50 75 100 125 150
Temperature (°C) Temperature (°C)
15. Irg SRERNXR 16. Issup SMBLIEIEIX R
500 11.65
| 7
| 11.6
400 —
—
e p
&g 11.55 —
g 300 5 115
é ;z? /
mg 200 g 11.45
8
= 114 L
100 — VCC =13V 1135 / — vCcC =13V
— VCC=15V : — VCC=15V
VCC =25V VCC =25V
0 11.3
50  -25 0 25 50 75 100 125 150 50 -25 0 25 50 75 100 125 150
Temperature (°C) Temperature (°C)
17. Rsspown SREBMXR 18. Ixcappischarge SRERIBIR R

RN © 2017, Texas Instruments Incorporated
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HAEE (ETR)

0.535 8.15
‘/ — VCC=13V
/) 8.1 — VCC=15V
0.53 \ VCC =25V
/ 8.05 ™
0.525 / s \
< 3 8 3
E S \
§ 0.52 g 7.95 N
: 2 ™S
- o 7.9 N
0.515 < \
/ 7.85
051 |—— — VCC =13V
e — vec=15V 7.8 —
VCC =25V
0.505 7.75
-50 -25 0 25 50 75 100 125 150 -50 -25 0 25 50 75 100 125 150
Temperature (°C) Temperature (°C)
19. IHVZCD EEEIEJE@}*,T& 20. |HB-HSUVLORise 57‘5‘15@9@9‘&%\
7.29 80
>
7.28 ]
=" 60
S 727
£ s |
e} S —
s 7.26 /Z = 40
2 [}
2 / =
g
< 725
20
7.24 — VCC =13V — VCC =13V
— VCC =15V — VCC=15V
VCC =25V VCC =25V
7.23 0
-50 -25 0 25 50 75 100 125 150 -50 -25 0 25 50 75 100 125 150
Temperature (°C) Temperature (°C)
21 IHB-HSUVLOFa” ‘—'_T}Elﬁl‘ﬁ-] E’g*% 22 V|_o|_ 57‘55"5—]#}]*%
300 80
250 _ ]
// 60
S 200 s /\
E ] E —;/
5 / %)
S 150 > 40
0 =] .
Q o)
2 I
< 100 >
20
50 — VCC =13V — VCC =13V
— VCC=15V — VCC=15V
VCC =25V VCC =25V
0 0
-50 -25 0 25 50 75 100 125 150 -50 -25 0 25 50 75 100 125 150
Temperature (°C) Temperature (°C)
23. Vryccvion SRERMXR 24. Vyo- Vus SREBEBXR

12
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HAEE (ETR)

300 26.15
- —
250 - V-
// 26.1
S 200 = g
3 3
8 150 —| ¢ 26.05
> — @
o 3
< 100 >
26 /
50 — VCC =13V — VCC =13V
— VCC=15V — VCC=15V
VCC =25V VCC =25V
0 25.95
50 -25 0 25 50 75 100 125 150 50 25 0 25 50 75 100 125 150
Temperature (°C) Temperature (°C)
25. Vyg - Vion SBERINXR 26. Vcestartself FRERMXR
10.463
10.46 |-
>
% 10.457 N\
5 AN
[}
£ 10454 \
10451 __ yec=13v
— VCC =15V
VCC =25V
10.448
50 25 0 25 50 75 100 125 150

Temperature (°C)

27. VecRestartater SRER IR R
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7 E4H EH
7.1 #R

UCC256304 SHBHXASEERMZIT , KIESREETYRBENBRAERRYT , MATA2¥MINEE, UCC256304
B RAERNZU TIREN SR, ZB[HFALHTNRE SR, TS HENBRSUEN G IME,

YZEEFBIIENERE NA (BRARESREM. XR/EREESS. RSB[EFEN LED E3hEg ) XA PFC
+LLC BiR , BBl PFC + R XA EEESHRENPMAIVR S, PFC + LLC BRRENFTEZAET
AT LLC REEREMNBEBARERREFTRE  ALEREHNBAERRERERLCRE  THHIELRE, FHit,
RATHBREBRABRREMNTHEDRER , MAEA NI REZEETEIRERSH AKIIERSHEXTEE
XM PFC + LLC = HEREMN MBI B ##85, UCC256304 LLC 4IRS 5 # LLC BiRASI S RIZ4E
EMEMREER, UCC256304 BEMNZLH M4 TXINHENBRARREBNEARIIER, XFEEFEE
EFRFAHREREFRENERT |, RITHFR 150mW TREIREHFRNBERRSLE, UCC256304 SiIEaER
3 JFET , k3 VCC RS #HTHHBESR |, 2453 PFC M LLC BRAKMEMHBLE, FIHBE1T/E , B LLC
TEEFNRELSAR PEC M LLC 42812 4R,

UCC256304 A —MFRINESIBMHIES (HHC) M REBIEERIIIBE, EREHEEF | FRMBHEB L
BRRMABREEMNEREAFBERE, Rt , BHHEEREHHRARR, XA XUH SN ARMNLEBRSE
BARERHREER, I, SEAHEENEES (DFC) Ml , HHC BRERA—N—MRE. R EE
RRITEBHENS , METUXAESHRETR.

UCC256304 BIE#F ZCS ETXHMBRAE L. HRMEFIE ZCS =178 , UCC256304 BIRIRES , HIEH

g%ﬁﬁ% , BERREIETT, BEE , FRMBEOIRETHERFRENINR | BT 6 BIREE D B EEH R

UCC256304 W#E¥HFAXRT R , LEELAHMEAERFRMRESHFIEIEXETE, X# L83 EEIE X

Eigj\g}é%{tﬂ’gﬁﬁ&&$ﬁiéﬁo UCC256304 SR BEEMIEXEEZE , FECHEESTHAARERLENRES
niafE,

14 MR © 2017, Texas Instruments Incorporated
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Bk (T )

UCC256304 BIESMFAEMIXZNES , ATAEZERZNIEEIIRSIE 1kw, ELINFESIE 500W B LLC hERE, B
WEAERDNAGRUIIETENTEBRRS,

EXREE JFET XFERRASEHERBEEHINE PFC FMALN 1 BWEaRFRATEHAEEE, UCC256304
F LLC § PFC RiIBMBBIR, FHREITE , JFET XA , URGIHEDWHRIAE | RO SVIE,

Ea B REFRES , UCC256304 B ERIBRHFERAER, EREAEXNFESHE , LLC SHAHBEREF
E—NIRENE, FARKZANZEARYPHET FB SIMEENAREERESTKLIL, FRAERNEHE
EIRBAR[BEZELE  UENERIMRRIREEZTERITEEMEIL , OEBIRERE, Z5EMES UCC256304
LhERBHEEEENRAUEMENERNEAFIIE,

S, UCC256304 EERELLABERUBEDRERZIT , SEEBRERMALL , EESFINEXTHHETYH
20mW,

UCC256304 HMHMRYF 4t SE=ZLHIRFEF. HEHIERP. SABESERPMRERT. MRIKz3F
UVLO RiFFIE BRI,

UCC25630 Ky EEH 4t aJUABIER -

ERN S BER S EMmRIES 2

BEIRFEEI AR TR — FRAY S8R Lk B B 25 2

RN B A REERII 150mwW FHLIH R

S T HAKETHBAR

B 5& B FE X B [E]

X BABRME

T TYESRESBE ( 35kHz & 1MHz )

RN © 2017, Texas Instruments Incorporated 15


http://www.ti.com.cn/product/cn/ucc256304?qgpn=ucc256304
http://www.ti.com.cn

UCC256304
ZHCSGW7 —~OCTOBER 2017

i3 TEXAS
INSTRUMENTS

www.ti.com.cn

7.2 ThEEER

BLK BW
Line RV Start Up 5 BLKStartTh —| q: BiStart Bias
W FET v g- winding —# OVP
1 S
< « sense
3 8 BLKStop
Neutral gl gl BLKStopTh —»|-
1
HV Startup ctrl & Ac [ % HVFetonOff BLKOVRiseTh BLKOV
disconnect detect |y appischarge BLKOVFallTh To|RVCC
o L.
N 'a.s ACZeroCrossing
winding
or Vbus
BLK: Active/Low
external Sns WaveGenEn—] Wake Up ) /!
supply vee —» VCCShort Control ower
*— ? vee - monitor [ ™ VCCReStartifet HB
[—® VCCStartSwitching e
| H
Temperature| &
oTP SlewDone_H > HO —
[#— RVCCEn Adaptive
LDO SlewDone_L | Dead Time I
—— RVCCUVLO h—
vem HS
RVCC . T -
HSON Shift
o— RVCC IPolarity
1 Vem High Voltage Isolation
; ; -
[ ocp1 . | g
LSON Lo
ocpiTh oce2 | H
To resonant 0CP2Th
capacitor CISNS :;
Q—| ISNS
RISNS vee " Average _’D_>
0ocP3
0CP3Th
AVDD
FB HSON IPolarity —m|
SlewDone_H—|
—» ZCS
SlewDone_L ——|
FBLessThanBMT —» HSON
Feedback
N [—* LSON
~— Opto- FBReplica Waveform generator
coupler —» HSRampOn
RFB higher X\
value I Vem — [ LSRampOn
MU
SSEnd
VCR
WaveGenEn
AVDD veMm _
To RVCC AVDD
AYDD 3¥'; ™ RVCCEn
ChargeSS HSRampOn OCP1 —m |
VCCClampEn
OCP2 — | P!
LL/SS S5 . 0CP3 —
i ~ BLKStart — SSEn
Rdischarge LSRampOn BLKStop Systerrf\ st;tes and >
aults
BLKOV —=
ZCS XcapDischarge
RVCCUVLO —= —»
VCCReStartJfet —m
VCCStartSwitching —| HVFetOn
ACZeroCrossing—m|
Burst FBLessThanBMT—-|
hrespoldl— BMT
i
BLKSns Gen
VCR [ GND

16
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7.3 %M 88

7.3.1 REE#EE

UCC256304 AT —MEHWEHAR - BEEFES (HHC) , REHR—RHEBEMAZBRSERE, ZBHHE

BENMERIET+HEE, ZRH S EEET ENBRB R HTRAREE, W ERESEETREAR

E%’é%ﬁ/ﬁbﬂ%@%ﬁ BWORERA

HHC —RES TREMEBRGE N BETESNEG S E , KA, —RhER TR G50 |, BI8M T MERAMER]

ﬁcsﬁ%%$ﬁﬂmm TP R B EMN = RSN — W%%,lﬂﬁaaﬁ THME, EHIDESH A

BREEARY B TSI —ANERANARET, SHEREEMAL | BARSREIEN T MBI | B

%glzﬁhﬂoﬁ$%#%ﬁ%%%%ﬁﬁﬁm BEET HIEER. BENH LR EERAMLEL B
n

BMEZ , HHC @R T AT E& :

o B LLC HMRBTIN - RNABRBRTNLBRE

FNMESERERBEN—MRE , FERZHTIME , MAATUXKIRSHR

B R AMET R EF IR E M

REAEXZEFHSRAER/EEE

B 28 BRT HHC 7£ UCC256304 FMIKM AN | —NBA D ESE (C1L M C2 ) MANEHE B IFHEFI BRI,

IIN

+ O

Lr

A — r T Vour
g -+ O

- . =
I -
Gate_L I} |
) v Cr
o ? A 3 ____________ R A
% Dead : :

m c:rrl:rem : : Compensator
Gate_L «—Q S <—| Lo

Q Rj=

Gate H<4—Q S« }-
1]

|
|
|
|
|
|
|
:
|
| Q R~
|
f
|
|
|
|
|
|
|

VCOMP

Gate_H
c1 % ~

| |
| |
| |
| |
| |
| |
| |
| |
| Icomp |
| Gate_L |
| 2 VCR |
| 1
| |
| |
| |
| |
| |

VCOMP = VTH - VTL
(VTH + VTL)/2 = VCM

Turn high side off when VCR > VTH;
Turn low side off when VCR < VTL;
High side and low side are turned on
by dead time control circuits

—_—_——— e e e — o

28. UCC256304 HHC SEM A=
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B AR (ETR)

B Cl M C2 AEMNBERSERNERERFEED E. BRRAMRPIIF[ESES, SFNFXITHN , B
EHFERER  FEERREIAZRRDER ; HENFXITFN , EATHERR , MERKPIHEEERNEBR
DERPOEHK, WDARRBIRG Veg TRIEMT —N=AIMERIR, BRFEHSELE Vo B, LBEFEFT
FATHERE Vo BFE, S, 7 EENIERERFEENIMEFRBEME - , 52 VCR IR®EE, M
RIMEIMERBEEES , VCR TRBEFERG—N=ZARKE , BRG5FERCTEEMEES, nRBIRES
REESES , VCR TREENFEREERGKGRERERSDEE , BRI ERUTEARH, Hit , &EH
FEMNREER , ZAMBRRM AR IMZ

ZREEFEANARSE , EESNITTFNENITT A EREFSE , BUE Vg TRIGHHABEBERIFE Vouo

ZHBEEHARFERNMRAES  Ver M Veowro Ver =70 ERKGHBIRERSFBENMBIMERBEAEMEH
Eoﬂ\*/;c%wjg EHEREIMESERE, TANEEERTET VCR M Veowe KREHISMAEMFXBN SR, VCR
Y7 c jS)TEE VCM,

A

High-Side Gate

VTL \ v

N

bt 3t
29. HHC HlARIT FF/5< B 42 i R )

I I
: T2 :
Low-Side Gate : : »>
(I Il
(I Il
(I Il
(I AVCR Il
I —p————— e —_
[ | .
VTH (] A ¢ >
I
(! \
: : AVCR|
(I
I
I
T
I
I

HT Veowr M VCM (3V) BIZRFENRE : Vthh F Vihl,
Vthh = VCM + YSOmP

@

Vthh = vCM — /compP

(2)
VCR BESXA/MNHEH#TLER. MR VCR > Vthh , MIXASMFFx ; MR VCR < Vthl , N<AEMFFx. HO
F LO $TF R B &M FE X B (8] BB B& #2241

732 RE12v iR

RVCC BIHI2REMmEN 12V BiF , TREKS 100mA WER, RESLEHHN PFC M LLC MRIESHESEMNEE
R, RVCC EFEXRESE (UVLO) ThRE., HIEEZ{TEEF , MR RVCC BE/MTF RVCCUVLO BIfE , FHH KA
WEE , REFHEAHERS. EEEET VoM TeEXRHELENFAEE.
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S50 BEEA (T M)
7.3.3 RifEE

AMEHBEENEFBHYTREREAEMNBEERESERESR], REXSRESEENERESEIXBERFTIR
BEEHITES , FHRET UCC256304 Y FB BIMl, A8Eo X BN RIREEHITIVIE,

RiREEEFLLTIhEE

- ABEBRBESRMANRE

o REHNEBRUT

o BYEREBEFERIIRG I IhEEIEE

- BUYEBRSBEFERIIREERNLERE

o NRFERBERERAFNEE Vih M Vi ; Ver EFNBREMEEBE Vo BITHR

VvCC

IFB
AVDD
FB

ChargeSS FBLessThanBMT

FBLessThanSS
—

SSEn—=(SS Ctrl| SSEnd
ZCS—» >

FBreplica

Feedback
Q { Opto-
coupler

A4

Pick
Pick

lower > “
value higher _
value 4 Vem _{

SSreplica BMTreplica

VcrHigherThanVem
SSEnd SSEnd
VCR
VCM—

B 30. RIFEHER

VcrLowerThanVthl

VcerHigherThanVthh

RN © 2017, Texas Instruments Incorporated 19
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B R (ETR)
THHNFEER FB 8K, IRFHRINEERES , ZCS B4 , AHMKIIRAENX , AERHRAER.

b

FBreplica

p_ """ T-TIZZC

SSreplica

N
N

BMTreplica

Vthh

Vem

Vthl

SSEn

ZCS

-ttt ---|J--——-—-—-j-———_——_——_—_ | T 1 —— =

|
|
|
I
FBLessThanSs |
|
|
|

SSEnd

| N Y 0 DU O N . SN

ChargeSS

A 4

CEC oIy CCyCCCoCyCCCCCCCTCCCCCQC»CCCCCCCCCICCC

AN

FBLessThanBMT

\ 4

HLACH

Y

31. RifEERFE

734 XBEABRBGEWANRE
RERESERNMABABRBREREENNRLERZEFINIRENEHIFEDH, I TRRRIENTEHIIE | SR
LURERERES K BE S,

WE 31 FRFR , VCC BEFEEEBRRIE IFB , HiE#EZE FB 5|, HFE RFB b5 PMOS SBEUEREIILER
R EIEFEIZTHIE , PMOS &7, PMOS PR#I FBreplica LMV H KB E,

lrg = Iopto +lrr (3)
RZAEATA , X |opg BINEY | Ires AR/, NTIES FBreplica T/, EIZFEF , B HEE2RE, ZE
B ABEBRAERBHRA  Ipo EENABERRES EZREXBASAMEEBN 4R ENBHESS, /T
PR KIhEE , EHEHMEARTEEB R , XNERHEHREFRE. XF UCC256304 AREAMNREBRRTE , XBESRER
ZRRE , BAREEHRET TR,

7.35 ZREHEB<HA

ZURERMET —HELIASREERXAMRBENSE. Y FBreplica NFREERNRER , XA LLC Fx, 3
FBLessThanBMT HEREFEFBIT 200ms B , 3 A JFET OFF A , A= REHEZ, & LLC ITFFFXE , &
SR FBLessThanBMT AR E, MRBEIHNZBE S FBreplica HERIFELEFT , REF2BRE,

20 MR © 2017, Texas Instruments Incorporated
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B AR (ETR)

LEIThEE W A T RETT /R 255 UCC256304 SN EME b fER i, BRI IhEE , FEA - MIBREXLBE
. TANFRERRZZIMAE XY —NRE.

)5

R2 = R23
15.8k '|' T 158k
S1JAF 1
R20 DNP DNP
cia 6,04k R24
220F 100
- 4 1 [ —
. j //i P SGND A25
1 6.6k
02 cos
oNE VOB18A Il S5
I
S 100pF B0k
13 — =
PGND DNP
o -
U4
TLV431AQPK
~ R28
= 470k
PGND
SGND SGND
" 4 R10
. _:I ,,¥ - 2,00k
3 < . @ | External disable
iz B
VOB18A
= schD
PGND

32. SMEPEEFI AR

RN © 2017, Texas Instruments Incorporated

21


http://www.ti.com.cn/product/cn/ucc256304?qgpn=ucc256304
http://www.ti.com.cn

13 TEXAS
INSTRUMENTS
UCC256304

ZHCSGW7 —OCTOBER 2017 www.ti.com.cn

S50 BEEA (T M)
7.3.6 EREBRFRNBBHZHREAS
ZE o EEH 3 M THEERK

IR FAER

ZRE RS, ¥ AVDD T SS E5EREREEFERN KB A

SS #HIEHR | FEHIM ZCS HERTALE SS BEASR T BB
EREBEFREEHE N A, E— AR FBreplica. =M ARTE AVDD M SS SIMIBEZBHITIEE, Z
BN EA—NaEERNMEAPREN @A
LG FEE SS M AVDD ZE# TR, ZiEBLL SSEnd ( BB3hiR ) EENKE , ZESR SS BEIRNE
o ¥ SS &F FBreplica i , SSEnd A EHBEF , REFRECKHMRAVF TR , BREE ZCS &4, &
REHERGUHRE AVDD EHTFBEREFHBHINE zCS HERGHE , BLABELEREEFHRAE
FBreplica 55, BB SS 5IBARITEB A —1IhEE - RERBEERE
EHI ZCS HWERT |, SS BHIRAIE SS BRB[MAEBMMEB, HEE ZCS B, B2 SSEnd E5E , BIT
zzi_s;gﬂmjﬂiu}%%ﬁ%ﬁ%’ﬂ’ﬁm , ZES AR %RBEEFERIITEE, SS BEERBMANGE 2 AEFEE
NHhx*A
SSEnd = SSEn &(!ZCS) & ('FBLessThanSS) @

ChargeSS = SSEn & (!SSEnd) & (1ZCS) 5)

737 GREEVERNRREXZKERSR

;ﬁﬁ@%éﬁﬂﬂ@ﬁtﬂﬁlﬁ?¥%%$ﬁﬂ , HIEEE B FEREEREETERE HMNRRAEXRERE < H%E
¥ K 1= BY o

REBAZIRE MR/E BMT MiEcB#ITEE. EHEHHE , SREAR[EREN, BHRENFHE , K
BaRgREE, EREINE , TREARRER,

ERBHERE , RN MRATRSNEAREEZHIHAR, A - HHRLRBFAE FBLessThanBMT, %
RS ER R £ B IRSHL , BRI REE XM RSP R M,

7.3.8 VCR Lt&E8

FERSBFERNAHALINEZIHAE , NMTIFESERIE vem XNHHHENIBRE. BANEE (Vthh #
%/gthl ) ZEETHAIRE. AR5 VCR 5IHIEBEES Vthh, Vthl Ml Vem #1THR. BREIRERRERBERLE

22 MR © 2017, Texas Instruments Incorporated
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i HEE (ETR)
739 WEiRBEAF[LERN

BiRERREERNIMBLRR) ERBAUERERFEE, EH4N , BN T2 RN ZS BRFERD
VCR 5IH) , AEBSMBIMERIR. MANBRIFENIT/REHESKERERERR.

ERFERLER IDLE RSMEREF3E0 , BF VCR FREEES vem, ZBRERBBTRNEHEERR , BF
BT VCR BEEHRARA B HRERE.

AVDD

HSRampOn

VCR | 7 VCR

LSRampOn

33. VCR F1EHE

34 HERTRKBRIF/KIF. MRBERBATFE. eESMITHAREMNITHES FRBEM,

A

HSON

v

LSON
2 mA

A 4

Compensation ramp
current

v

-2 mA

v

34. VCR #MZERIB BRI

£ VCR BIMiL  FABERSESREARIRERF[REMIMERIBEER . FHABERA/NTLUE R B ME
BEHERZENIE. BRREFIPESIERNEREAB[EERN Vy, , WiMERBFBERE VCR BIM E~4WEE
A Viampe TR Vg EIZEKTF Vo, , MRS ESBRAIRHIEL , BEHES—NFXBBHEABRELS, W
R Viamp BIERTF Vg, , WIRFFESEEMRRHIZEM , B DESTFRMELLH, BIBEE Vi, M Viamp 2
18] B9 LU S AT SR A BR S I R
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M B ETR)
7.3.10 EHREB RN

ISNS B|iIEN S EERTEZIERERET, BT CISNS MEESE RISNS WK — M2, EIRERF[EE
BHITENE , BRERER. EPEENIRE , HARAETQERMNABER, ERMIE |, FHEERASEM
EBERNESHITEERAL, IPolarity LEREERMIEIRERN L @M. BFRSHLE IPolarity ESETUHEREE - EFF A
B9 400ns FEX B A HAEHY IPolarity YA 4 Z B,

OCP2 #1 OCP3 RENFHIMmABRRAELE, EREBIOMALR , MossmEESNHAXITHES HSON 3%
SR SEMFRLETITARSH , SREASFHEIMISFAL ; ASMFXL TRIARSH , LREASRHH
R 0, RAEFERARKEBERKSENZHREASFMERTEY, BESAEERNINEI9RMAER, B8, 2KER
BEAREBEMABE, OCP2 F OCP3 MEH 5IiteY 2ms F 50ms, X% OCP2/OCP3 LLEREFELE 2ms =
50ms i & BFE |, FEBUEHE,

OCP1 REFEIEREEIRBR LIZE, ISNS 5| LWBEEBEES OCP1 B{E OCP1Th k&R, BNEAHFAEEEXE
HiSTIEEEIRERHAITRE ., NHRNMT) 4 NELMN OCPL EH4EHN , F4BUE OCP1 HE, EEHIRES ,
LZREET 15 NERIM OCP1 thiREsH H o

VCM
IPolarit
VC Y
T ‘L______i::[i:>*gspl
0 >— OCP2
Resonant OCP1Th
Capacitor cisns  ISNS OCP2Th
] o
RISNS <£;
MUX | Average >
OCP3
OCP3Th
HSON

35. ISNS F1EE

24 MR © 2017, Texas Instruments Incorporated
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i HEE (ETR)

7311 EEBERRN

BLK SIBIAFEMN LLC ERMABE (1BE®BE ) BF, BLK 5| LMW ELLREFIEBUTHRE :

LLC THFF R EE B EBEF — BLKStartTh

LLC XMAFF X HIEE B EHTF — BLKStopTh

fih & 1B E B E N E S FER B E B E B — BLKOVRIiseTh

BERREEBEN ESFEREEBESF — BLKOVFallTh

BLKOV EEH—1MHERBER , ZLERBEATVELSZHKEHASJHTIEENFANRE, X2ERTH BLKOV #HE
BEMERIRH, BLKSns S5 EMHE , KA REEXRBEERR , UXUBENREEXRE

36 = BLK 5BV 5EE,

BLK
4

» P
BLKStart
BLKStartTh — -

>
BLKStop
BLKStopTh — -
>+
BLKOVRiseTh BLKOV
BLKOVFallTh —s MUX[>10
» BLKSns

36. VCR #MERIB BRI/

£ UCC256304 # , ¥ BLKOVRiseTh BI{EMZRE Nt BLKStartTh K1EZ, XBEALUME LLC #HIZEMFEE
RNWERBALRETE , A DARIZSEN BLKStopTh, N , MREE 120V WEFEE , WaRm TRt
& BLK BB D ELE kg «

;
- L2V 435
1.06V ©)

XN TFHEM BLK BEEBRS KL , BEXABENR

Vsunswp = BLKStopThx ke = 0.9V x113.2 =102V -

BEBERTHFT Vovrise T EAATERY

Vorree = BLKOVRIseThx kg =5V x113.2 =566V @

BESEFEET Voyry BB EAE

VOITQ}I ZBLKOVFQEETHX}?CBLK =3.76F x113.2 = 4261 (9)

XHEERMACETRTFSRERMES, H UCC256304 5 PFC REIET , LLC HIRI[REBETRISAPFC
HNERAHTEIARABHEFIER. ZH , TERBAEEEXR/ERREEB S ZHNEAXRBARE
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S WA (ETR)
PFC start
AC plug in switching BLKOVRiseTh
\ BLKOVFallTh
BLKStartTh \
A x ........
PFC output voltage 5
RVCC
LLC gate drive
waveforms
1s

FAULT
timer

37. BLK EfT6FEH
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M B ETR)
7.3.12 HHEBERMN

mHBREBImESE (BW) BERMIMHTEN. BUBNHEEESEERERTLR , MERAH OVP
R, RESABERRBIRNGFERN TR,

BW
8

dP(j_(akt L sm
etec ovP
OVPTh

38. MBS ER

RESARBRNRBA—MHTMEA BW SENRBEZERASER. REFNAEN BW EE5HTIEBERLN , HER
MXARBITRE, RENEERARTHARBRANBEEE, AN SHmHE OVP LhRSB\HAITHR, TH
SR BW BRI FE.

A

BWpin [T T T T T T T T T T

Inverting Op-Amp
Output

Peak Detector Output

LSON

Sample Position

v

39. BW Bt FE
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i HEE (ETR)

7.3.13 BEMRES)RR

MR IR 3 2% 9 LO. #RIEZERA 12V RVCC BEMA N BT,

SRS EREA =N EBF A S AR . HB M HS 23R ENIRS 25 EERHMMAERH , HO EES L
¥ MOSFET RY#HRR.

HT¥H MOSFET &R , HS £2H T ¥ MOSFET Ei#Eis, MBS SE=ME DBOOT M RVCC IREUR
HASN RSB BEIR , HBEAEE CBOOT £HEE| RVCC BE=REM E B ERE,

Y E¥HF MOSFET SErt , HS #E3##E| LLC WMABRESH. et HY ZHRERORE , BESNERsRHEERE
CBOOT My E AR A8 IR,

B HS 5l ERERKR , OB BEMEXEYE, HS 5IM ESEMERE , 2 REFTTT T — MR,

S AN MRz 2 MEB X EBE (UVLO) R, EMIMHKIRZIEF UVLO £ RVCC L3RI ; SMIMMRIKsHES
UVLO #E (HB - HS) B/E 353,

Egﬁﬁ#ﬁﬁﬁéﬁw , UCC256304 #HARKER, EREAXMNEHEE , MKz 8 ABKIDRES | BUEAD
¥,

40 B8 T RIS BRI S AEE .

To RVCC i

HB —_

WaveGenEn i | Wake Up [ Active/Low
—» —»-
Control Power

HO
SlewDone_H 15 ' ||:
- Adaptive | _
s|ech;ne_L Dead Time| -
HS
16
Level

HSON Shift
High Voltage
Isolation
LO —
| [t
LSON =| 10 H

40. HRERIX BB 5 HER
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M B ETR)
7.3.14 RIPIHEE

7.3.14.1 ZCS X{R#

;ﬁl.%ﬁ@ﬂﬁiﬁﬁ&@ﬁlzw , MFFRMRE e |, BEEREIEM, BHA zCS XK. BTFUTHEANRRA , RBEFHER
INIE&1T .

- RBHRBELEBIXEAERSE

s HTAZKERMERKE , ATEEHMIE MOSFET

RATHEREFEERRXET , RINBANZKBTHERERES. MERMNBERTRES , WRBHEI KR

EEERESE , BEITAT—1 FET. MBRERNBIHE  WERA IPolarity 55, T —IX IPolarity &=

BT T — DR, IPolarity AR TRBRETAHPECLER, EIREFRRE , HFBRATF AT SME, H&H

RETABERE , REHASNIRZNER , RN IRHEHERPNFETHEE. MR, A-KETHE

S8 , BAWITF T — MR,

BREESHIKENER , BIREF TR , S IPolarity BMERE, EXFERT , FES AT Xt ETATE5EH

BHTH T — MR

[g%/?_BEJHHENE@ﬂt:*&’é%ﬁﬁﬁ#ﬂﬁ?—ﬂﬂmﬂ ,ERRHRAFRINE  EFERARPLTERNBBRRX

1E17T

BAXKMNBELRE HSON = LSON TEAMEIRBERIRMERTHK. MR LSON TERAEMIERERNIE , R

HSON TRERIIERBERAN , WBFE AL ZCS EHHNTHFE, ZCS EHHRESHYE , BEREENE

HPRREBEXIET.

BAIR AT R ARE IS — ME BEEARE TR SS I A RNTR. £ SS 5IHIZE 2 fFiE4itit,

THRERARMABELNWRER :

RN © 2017, Texas Instruments Incorporated 29
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it

ANg

U

B (& T W)

ZCS =1, pull down

Slew done detected brefore

SS pin

Yes

ZCS event detected at HSON or
LSON turn off edge?

Ipolarity blanking expires?

Ipolarity flip detected?

HS

LS

Resonant
current

Primary Side
Switch Node

ZCS=0

41. HRERZHES HHER

Next Switch
Turn On is

Delayed \: : :
| I

|

|

Maximum dead time expired?

Yes

Yes
Turn on the next gate

Yes

v

ZCS
Detected

No Slope Until !

v

| |

| |
11 | Current | 11

: Becomes :

|/Negative |

|

|

T I

I< =I

! Vcome Ramps Down !

Until No ZCS

42. 7CS EHFHE

A\ 4
—+

30
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S50 BEEA (T M)
7.3.14.2 WHARHF (OCP)
OCP B=A% 5 :
1. OCP1 : BEHERRF (RZREHE)
1. WEEKE : OCP1 Bt , MRITHERBEMIRE , NXHIHFREK
2. OCP2 : ¥ ABHRAEY ( SHE)
1. WEER  REL 2ms BHRE |, W<l
3. OCP3: ¥ ABRRY (KRE)
1. WEERKE - RIELL Soms BHRE , M<K

B 1% BT/ BB X B BR T AR AT T 1L,

7.3.14.3 HHIERHF (VOUTOVP)

XEHmHESERP. VOUTOVP BEERESABSERNLHTIRE, BBE BW SIMEHNDESTLIRE
VOUTOVP Bk .

7.3.14.4 BAZERHF (VINOVP)
XRBATERY . BLK B2 1112 7T HEREE. BE BLK 5/ LMD EHRTURERE R

7.3.145 BWAXRERHF (VINUVP)
XERBWARERY . BLK Ep2 118 7T #iEE K. BE BLK 51 LMD ERATLIREBR R

7.3.14.6 5|5 UVLO
X2 EMMRIREIE UVLO, ¥ (HB — HS) BRI T RER |, = 0% B o< i o

7.3.14.7 RVCC UVLO
XERE 12V UVLO, % RVCC BERTRER , =10 A% s b R 0 Ak 6 R o< i o

7.3.14.8 IHARFEHF (OTP)

XRIB|ATSRRE . MK OTP HIER , MRBHEETT X, FXRAF X, MRBALTEERHMER , B IFET
RFITFRE , W IFET kM, #54HEEED Mo FiTieFX OTP MELEMFMAE L.
REDERNBFREN

o RERS MRS

o BEEERRSN

RERSEFRBSNERHRESTRESTRE, BEREFRSVIE SR IESNERT R
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http://www.ti.com.cn/product/cn/ucc256304?qgpn=ucc256304
http://www.ti.com.cn

13 TEXAS
INSTRUMENTS
UCC256304

ZHCSGW7 —OCTOBER 2017 www.ti.com.cn

7.4 BRHIThEEER

7.41 REEREE

LLC SR RBNEMER RO TRMSRI TR, HTRSAENBARNE  AAERKERFET
LLC #iR88, FZERT , LLC HRBELRXAMALMNRBNIREST | RIate® A B HK AR A%,
EREASS SENEARBHARGERLERES, AEHEANT  HENERARMEEARER. BEER
WERRSREUTREEDRNN LLC BHBRERN — MaBHHE, XEERNRBRERES Veows) T2
EHA/GHEELNEY  SRERRZHNERRA, EXAFITH LLC HRBH Veoyr LEROHEE/LA
BN RS EEE R EENEA, £REENBA— P ABRERRITIN , FEPHE Veoy BE , HBER
BHIEDRRRITAN  AREREEENA SRR, S ENERESFABRA , BEER. XA 8
RAER  EHDEBREA TEE RIS . /S 0B I R AR BOd 2 T X .
EHNRREIBEUT B4

FRREFREN DR T E RS EE.

REDEHRESE R UTHAEM LLC BRBRE | Fad KT AL % H IR R B H R ELUR.
EREITFN | PHBABREERRRBES V2 , SRERENE,

FF IR R TR I RFOFHI SRR TR TR AT | USRI B E T

ERREIREER R ERE,

FRIEIE SRS,

MR M NES A LETEARBRE.

r}ach FEFEESRAERNNIEGI+ 0%, ZAHERRN UCC256304 FRIRAERN LG A ZIRE T B TheEd &%
B

FB less than burst

’ mode threshold

comp — Pick
higher — COMP_new

value

SSEnd

Burst mode
threshold

43. REBAZHHER

EENERBUTANMESHTNSEPESHTIER | 1) BERBIMEERE Veowp) H 2) RABRAREBRF
(BMT)o 3 Veoyp BT BMT B, B EXBEFFREAMAREITFHFHX , REXRAFX. 5 COMP §F BMT
B, WMAITF X, MREMRTERBBE , MEAE COMP ( HEBIIRMIES ) . BMT RAIREN , HEERMA
BEBEMNBHE, HEREBAF[BEST V2 8, XABNREITFEAMNRE —IRBKAF. £ HHC FEF
XABHELET VCR TNRBEESFTHESE VCM, WETESSNMNRRXABABHNERERFBEREAY
Vin/2 , AT fEZR A ITIT A H R REEXRIRBE T Ko
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BEHIhEEEN (ETR)

742 SHRERZ

UCC256304 FHABERERH IR, AHLTEFRA LMW EBI BN DERE, YEAEZBEXIRBEHN , PFC # LLC
HxM. HV 5| JFET B , HHHNEEE HY 5| BERIBEMBERHIEE VCC RS, —H VCC 5|H
BEESHE VCCStartSwitching H{E , BFRFERXEA , #/BH RVCC LUITH PFC, ¥ PFC WMiHBEXEESES
Eat, LLC ITH. H LLC EESTARUHHBEER , RESAFRN PFC # LLC 12HI2525 4 MR B

743 X HABEMKE

“REFABRBRAME EMC IRRBF[HERAN X BERRVNERB A TFEERENNEAARLISENBE ,
KRN THREBREANSIM EFASERBLFERE,

BEBRT , EAAEBHERSERFAREHAEEE  BRRRRERNRBEE  XEEREHERSHE
EMFERIRK , ABN TEIRENFY D RMESEMARE.

F18H0 100nF BE , MAMHEIE NG S 10MQ A REMRAES. X FHEIE BRI 330 nF VHEE 60W E 100W B
R, XEE 3MQ BB, £ 230V iiimELR L | XU HEESEENISEIRRLRN 17.63mW, ELt , %93
KB BRAEREATRHERRA X BRBEHE | BRBEAFERL,

XF X BABHEEJL MR, IEC60950 1 IEC60065 BRI BT EEE/NT 1s ; IEC62368 EREMA R RE
2s &, X BERB[LEMWRRBENT 60V ( BAERN 300nF HEES ) . UCC256304 FHERKBEARKRIEHSIE
SuF B9 X B ARRRIEM B,

RTHERRHEER , N REMFEL, UCC256304 BIXMEZH HYV 5 BRI T 54 M 33 71 Bl 7o
FEXFRBER , —NMEEARPHERARAIE., YRXREMIR , EREHNHEREESSE, 44 BRTE
ARAEF. HiZBH , ERE—NEXREARIERER T RRE. KBrE | F—NFF < BRI ML E 5B 7] LART
T

v

Zero crossings detected
every half switching cycle

44. 3T B HR TR

No zero crossings detected

RN © 2017, Texas Instruments Incorporated 33
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R ThEER S (T W)

ATAFEBRNSEHEDE , 8B 700ms EX— T ENRER. MREESNIRERIRETIELLEI 4 X
TEHK | NI RN HE A IXCapDischarge B3R THE’J&E#%M%E&Z‘E&E/ :

" 14
| | |
13
13
2 I I |
12
. 11 11
Staircase current
12ms 7 x 12 ms = 84 ms maximum
< > 700 ms If AC is disconnected

48 ms max if AC is
present

B 45. X B EF AR A B 40 i L3R

NRBRBRNTENRRISRNAALEN, BERE  XREARBHFABRBZ= WMEPE,J\T&IEEEUIL AP
BRSNS BRI, HY 2B 808 B 5 s iRt R B ,(BERENE HY SIMENRRETE. MEEFE
F?&Jﬁt%umﬁf\ﬁﬁﬁmﬁu_7xﬁg , MERE R TUEERRTF, MBS BT , BERSE#E A 700ms 9:/|)-"J1_tEE.I)IL
)| °

HV pin voltage

Zero crossing detection

threshold —————mb e el e L L el d

AC zero crossing
detection active

1 Iy I3 s
I, | I, I,
I I Iy I
Staircase test current
AC_zero_cross_detected : :
d d h Zero cross detected with current 13 i l]\
Zero cross detected with current I1 Close observation period Zero cross detected

Cl b: ti d
0se observation perio before highest test

current period expires

0 0

No discharge

XCAP_discharge_active

Discharge as 4 zero
crossings has missed

46. TEIRBMHE BRI

46 ERT TR BETEF. RE—NREEIRMNBRZFHM , BEH x BERSRHBER, x BRB[HE
BERNERRAEL 350ms. RiEEaE Eﬁﬁﬁ ZITERXTTAH , #AEEANRHTE, @ 47 &7 720
ERNF X ERB/HENTRER.
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R ThEER S (T W)

TFF IJFET AJLAF= 4 BB IXCapDischarge , F# BEAM JFET R EBEFER, XAEBBEMFRA VCC
BEBENERERRM L VCC &%E VCCStartSwitching, RIFE OVP BHREIMFRMRAT , VCC LB EEETIAE
VCCStartSwitching,

£ LATCH RZ&H , JFET B4 7B , B%E vCC BTN EE THER, JFET RIS F5 VCC 5|z BIF
KK, MBEFM VCC S EHFFF JFET MBERATER X ERB[HEHETR , MEBHEFRLMAEL VCC BEK
B, XEERNAFRSIAESRR. A TEREHIXFEZ , £ LATCH IREF |, £M VCC LWF IJFET, HMEBEME
SERE , EXNITIF IJFET M VCC 2B FF*x, THEREHREM LATCH IRA+TH x ERJ[HETIE,

Start

| 720 ms expired

Enable zero
crossing test
current |1

Zero crossing

No zero crossing detected

No test current or

for 12 ms discharge current
for 720 ms
Enable zero
crossing test .
current 12 Zero crossing
detected or 350 ms
No zero crossing expired
for 12 ms
Enable
Enable zero IXCapDischarge
crossing test
current I3

No zero crossing
for 12 ms

Enable zero
crossing test
current 14

No zero crossing
for 48 ms

47. X ZCD M X BARKEREH
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BEHIhEEEN (ETR)

744 BBHANREEXNHE

HEDRENRAEXREREE—NIM - LSS LZHRER, A, BiE ZCS Kiz{Tht , B3 EFEER I
SIM TR Z M | UM xmE,

AEBEEBRRFRARBHERSRE , ERNBITT. REFIAPEXREAEMBRTEREILEFFR |, 4
FBreplica {&F SS 5| BB ER 4R,

BTG , SS EEH AVDD B |, KiX%E FB 4, REMFEA LL/SS SIMERRAERFEE, £ UCC256304
F, BRNZREE NG AERECENEFHENRAERNDRBEF, XAUABEIFERABNEIN BLK BEEBER
FRREEXHERTK.

mIEHERMEREFENAENER , MIERAEAREUARFENME BLK BEMNTLWME(, HEEB
B, HERGHHRAERENAHEFT K EREARLES | MAHBRTRERILIE,

To RVCC AVDD

% LL/SS 5&“&955
o - SS
t 9 ¢ %
_— Rdischarge
v ZCS
Burst i BMT

Threshold
—
BLKSns Gen

48. LL/SS FIEH

36 MR © 2017, Texas Instruments Incorporated


http://www.ti.com.cn/product/cn/ucc256304?qgpn=ucc256304
http://www.ti.com.cn

13 TEXAS

INSTRUMENTS
UCC256304
www.ti.com.cn ZHCSGW7 —OCTOBER 2017
BEHIhEEEN (ETR)

7.45 RECRDMBEREH
THRRGRBIRF B :

RASEIILEM UCC256304 MKRBERASTTH, RRFESLRE , HY 58 JFET HEH , HFHSEES HY 5
BIE R RIR A B RAIET VCC BAES, —H VCC 5B E#BIEHE VCCStartSwitching BB , RERDSFHER
JFETOFF, ¥ PFC M BBEXRZEELEFA , LLC ITH. £ LLC FRi=1THT , LO BIMRIESEFE , F LLC #F
B HS WENEMERT |, £5 HB M HS SIHZ AMNEBEARBET B -IREM VCC F£H, UCC256304 FERFE
BEfE N{REF CHARGE_BOOT RA , BRSISHBREBTEESFHRFEE. 4 LLC mHEERISELEFEN , PFC M
LLC UM LLC ZEEBRREFARBIIE, HARBREIERTHELER , LLC UREERIZIT

UCC256304 BEWERANSBETEL  IERSENRBEARANERES  BMEEEFB. X=2RN THRYER
BAMHERRLN  FeRACAREEFHBIMHEH UCC256304 SRR [EERENS,

T WaveGenEn

ove RVCCEn
OTP—Pp —»
ol VCcCcl E
ampEn
OCP2—b,
OCP3—»
BLKStart —» SSEn
BLKStop— System states —»
BLKOV —»] and faults

XcapDischarge
RVCCUVLO —p —>

VCCReStartJfet —»
VCCStartSwitching —,
ACZeroCrossing —p]

FBLessThanBMT —|

HVFetOn
—>

49. RGRBABEREH 5 R
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BEHIhEEEN (ETR)

RICATHE 49 mANHH
& 1. RECRA R AL R 58 A 6

BEEH 1/0 L

OoVP I W E R E

OoTP I S RHE

OCP1 I [ 21k o {1

OCP2 I 875 2ms ITrT 83K 19 B i

ocP3 I 875 50ms a8 M I B FE

BLKStart I EEBEBHEHRE

BLKStop I EEBERTFELRE

BLKOV I BESERE

RVCCUVLO I RVCC UVLO #fE

VCCReStartJfet I VCC RTERHRE

VCCStartSwitching I vCC BB FXERE (ZREEEREEINNABREELXPTHER )
ACZeroCrossing I BB RITE

FBLessThanBMT I FBReplica BEEFRAEXHE

WaveGenEn 0 BRELERBH

RVCCEnN (o] RVCC EH

VCCClampEn 0 B vCC #{#E= (VCC 5IMF A RM T HMEER )
SSEn 0 REsEHA

XcapDischarge (o] HOE X BABRKE

HVFetOn 0 IR JFET
38 MR © 2017, Texas Instruments Incorporated
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B 50 FERTREN , M FTREHR TRESIRSHRRFFNHA,

/
/

// AC plug in
|
\
\
22
> STARTUP >
1
Y 21
) .
. JFETON
2
12 r
j 20
JFETOFF >
3
23
Y
. 15 19
11 WAKEUP > > FAULT
4
14
] 18
10 [
CHARGE_BOOT >
5
o 17
. STEADY_STATE_RUN >
A
6 7
13
16
8 LIGHT LOAD_RUN >
50. RERASFHERAH

RN © 2017, Texas Instruments Incorporated

39


http://www.ti.com.cn/product/cn/ucc256304?qgpn=ucc256304
http://www.ti.com.cn

UCC256304
ZHCSGW7 —~OCTOBER 2017

13 TEXAS
INSTRUMENTS

www.ti.com.cn

% 2. RERSHRERSAA RS

R RS L]
WaveGenEn =0
RVCCEn =0 X2 EBEN (POR) EHE— MRS, EZREF , HV IEFT & FHFARS , BE
STARTUP VCCClampEn = 1 BEMHMRSPF IR, Hd vCC BERTE 13V, UAFRI B MEEEREN
SSEn=0 B3l
HVFetOn =1
WaveGenEn =0
RVCCEn=0 N . . i o s
JEETON VCCClampEn = 0 E\%?:;EP , JFET &t FHFF RS, VCC #HuBENEM. HY B3 8RATE
SSEn=0 gne
HVFetOn =1
WaveGenEn =0
JFETORE e L o % vCC B3 VCCStartSwitching BIER , JFET 346 , K& A IFETOFF R,
Ssenaor T 2 RVCC $T7. PFC BB 3 FF i,
HVFetOn =0
WaveGenEn =0
WAKEUP \Fj\clgglE” :El -0 ¥ BLK BEAE| BLKStart B A , REH A WAKEUP RS HIEL 150us 8B 1E
Ssenapor T WAKEUP JR7S , SUEMR BRI B3
HVFetOn =0
WaveGenEn =0
RVCCEn=1
CHARGE_BOOT VCCClampEn = 0 HEIZRAFP , EBENNBEIBRRNITFEMNITX |, 45 BOOT BAERH,
SSEn=0
HVFetOn =0
WaveGenEn = 1
RVCCEn=1 ymoc I e N
STEADY_STATE_RUN | VCCClampEn = 0 jﬁiﬁ%;;)\déiii—%ﬁm REHERFA. LLC FBREED. HBHTHK
SSEn=1 g, RS BIE1To
HVFetOn =0
WaveGenEn = 1
RVCCEn =1 EEEZTIRES , 1R FBReplica BT REABERRE , MRKHA
LIGHT_LOAD_RUN VCCClampEn = 0 LIGHT_LOAD_RUN #=, FBLessThanBMT BB 1T%k. fRAdEREE 200ms , #
SSEn=1 ARHFE | RERRLE.
HVFetOn =0
WaveGenEn =0
EAULT e o IEASERRE  REEABERS 56 1s BEA. 1s HNBANRLERD
Ssenapor T 0, LR ERALBRMAREERD.
HVFetOn =0

(1) X ERFHEBRTIRMARN , ERERSHNEERBILR. X BRFHE PHRTTHANR , EERPRE K.

40
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& 3. RERSMBERSHRS KR &M

REEHREH 1EA
1 REHERZHE (EEARER)
P VCCStartSwitching = 1

VCCReStartJfet = 0
BLKStart = 1
3 BLKStop =0
BLKOV =0
RVCCUVLO =0
BLKStart = 1
BLKStop = 0
4 BLKOV =0
RVCCUVLO =0
FBLessThanBMT =0
5 B 5| SR
6 FBLessThanBMT =1
7 FBLessThanBMT =0
8 VCCReStartJfet = 1
9 VCCReStartJfet = 1
10 VCCReStartJfet = 1
11 VCCReStartJfet = 1
12 VCCReStartJfet = 1
13 FBLessThanBMT B A
14 BLKOV = 1
15 BLKOV = 1
OTP =1 & BLKOV =1 5
16 BLKStop = 1 5% OVP 5 OCP1 5 OCP2 Bt
OCP3 Atz RVCCUVLO =1
OTP =1 & BLKOV =1 5
17 BLKStop = 1 5 OVP 5 OCP1 5 OCP2 &5
OCP3 Atz RVCCUVLO =1
18 oTP=1
19 oTP=1
20 oTP=1
21 oTP=1
22 oTP=1
23 1s =t

RN © 2017, Texas Instruments Incorporated
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B 51 RERKEEANRSESR (REESHRSHALHE , AENFEPEE TIERS ) . BREEELIR
B, TREAEWFSTENREERRASRX , BERBD RS K.

51 FERTIEENBHIR, RE#AEEEST , RAEHIHE (OCP, OVP & OTP ),

x
OCP1 Ml OVP RIREHE , RAE R R ERRSH HLE,

REERENE 1s EENABER.

AC plug in

by

VCCsStartSwitching
VCCReStartJfet
VCCShort
>
PFC output voltage —~ —~———
>
RVCC
|
LLC output voltage /
: >
LLC gate drive ‘
waveforms
>
- >ea—>a—> - b >ara—> <« »
STARTUP JFETON | JFETOFF § STEADY_STATE_RUN FAULT !JFETON: JFETOFF H STEADY_STATE_RUN
System state i P
- - NS -
'WAKEUP |CHARGE_BOOT | ! WAKEUP | CHARGE_BOOT!

51. REMREBNEENFE
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7.4.6 BIEEEFTRAN

BEAEBERBATIVESBEHE4, BEMNEXEERM ZCS RIFHRAIERK. B4 LLC STEABAS N 4
BBy EHE : HSON, DTHL., LSON # DTLH. MtHEE— IDLE IREF — WAKEUP RFA,

IR DHEIRAS R IDLE, £ IDLE REH , REUEIXEERIET. WE WaveGenEn R /g , RAHHA
WAKEUP JRZ |, TSN HBEER, —BH WAKEUP ITRIESEHE , RG# A LSON ({EMIFTH ) IRZS. LSON R
JBER DTLH ( SEXNEMNSENR ) RS , EIEXEERS. £ DTLH REE , aiTH , REH A HSON,
HSON RAF R IR DTHL ( ZEXETBRIMEEIS ) R3S, & DTHL /5 , REBIREZE| LSON RZS.

BMRESPHEREIUHFNRS IR, TXFAWILE TRESERREMHNHER,

IPolarity —m| > 7CS

SlewDone_H—»{
- —» HSON
SlewDone_L—

Waveform generator LSON

VcrHigherThanVthh —|
" HSRampOn
VcrLowerThanVthl —|

— LSRampOn
VcrHighThanVem —®

T WaveGenEn
52. WK EBRBHSER
= 4CE T IR R LIRS AE B B AR

=
LAz B S OVP M OCP1 MfE. BEMNEAERERERRSHNFHITAE , RAEEX
LRERSHNHEERE.

R 4. R RERRSHE AN H

BE5EH 110 1 EA
IPolarity I ERERRME (XX . ZESEXRXNEIHEE Lus HEREE. LALSIHKRHEER
ZJEH IPolarity 5. BXFMER , S K ISNS 2. )
SlewDone_H I ARMIFXT RERMEE SR
SlewDone_L I ARMIFXT LERME MR R
VcrHigherThanVthh I VCR BEETEHE Vthh
VerLowerThanVthl I VCR BERKFEBRE Vthl
VerHighThanVem I VCR BESTHEHE Vem
WaveGenEn I BRAxEREA
ZCSs o RMNBBBFRFX
HSON o = AR A% 3R 3 B 3T FF
LSON o R AR 3R 3 2R 4T FF
HSRampOn o B M2 B R AR IT I
LSRampOn 0 R A M2 B TRABRIT T
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B 53 RERTIRESHN , M x5 FRETRENRSERFHNTA,

N
~_ Power on reset

~-

53. B KEFRSN
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& 5. RIERERRSY AR

RE BHRS B8R

TSON<O EIRSS  BURENDXN. 51 SHEEHERRTET. X2 POR FNHE

IDLE HSRampon = 0 — MR, EREXMEARME , RGBT IDLE R3S, # A IDLE RASF , R
LSRam pOn __0 REBBITEER. FRABITEER. OCPL M OVP it#zR, MR
208 = g - WaveGenEn_Rising = 1 , ISz F it 588

WakeUp HSON =0 LIRS H , REBREME I REXREE,
LSON=0
HSRampOn =0
LSRampOn =0
ZCS=0

LSON HSON =0 FELRSF |, RUMRITIT ; EURBRERFEIT I, ZCS WRER 0 = 1, E4EER
LSON=1 FRNER, ELSFAEEFE ZCS BN R BRABNITHITER.
HSRampOn =0
LSRampOn =1
ZCS=0% 1

DTLH HSON =0 MEMITFF B SN ITFHEXE E . EMRBERRFEXE . SNARBRRTTF. B
LSON =0 FABEIX B B i B 25
HSRampOn =1
LSRampOn =0
ZCS=0%1

HSON HSON =1 FELHRSF , SUMRITIT ; SMWRKERFEITTF, ZCS MR 0 1, E4EER
LSON =0 FRNER, ESFAEEFE ZCS BN R, BASNITHITER.
HSRampOn =1
LSRampOn =0
ZCS=0%1

DTHL HSON =0 NEWITTFEEMITFHEXE . SMNRBEERFEXA, ENARBRRTFT. B
LSON =0 FABEIX B B i B 25
HSRampOn =0
LSRampOn =1
ZCS=0%1

RN © 2017, Texas Instruments Incorporated
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& 6. RIERERRRSHIRSHR S

RESHBRFH BiEA
1 WaveGenEn = 1 B FBLessThanBMT = 0 B&{& IDLE &¥/&d 58
2 1R 2 s [ 3
3 ( VerLowerThanVthl = 1 2% LSON & & itEtzedH ) B LSON s&{Kitetasid HA
4 StartUpCounterExpired = 0 H DTStartUpTimerExpired = 1
DTMaxTimerExpired = 1
SlewDone_H =1
SlewDone_H = 1 B MeasuredDTExpired =1 ; (3% : LB SN , RIETEEMFEX AN £ T
ELIThEE , U KREM EREZ M Z BB ITER )
IPolarityFallingEdgeDetected = 1
( VerHigherThanVthh = 1 3§ HSON & & it eta5d 8 ) B HSON &R itat 373 HA
StartUpCounterExpired = 0 B DTStartUpTimerExpired = 1
DTMaxTimerExpired = 1
SlewDone_L =1
IPolarityFallingEdgeDetected = 1
7 WaveGenEn = 0
8 WaveGenEn = 0
( VerLowerThanVthl = 1 2§ LSON &&itatesid # ) B LSON SfRitat2sd i E ( OCP1 itrfEed Hisk
OVP iTRIERIEH )
9 WaveGenEn = 0
10 WaveGenEn = 0
BurstModeCountExpire = 1 B VcrHigherThanVem = 1 B FBLessThanBMT = 1 B HSON S{&#s a3 #A
11 WaveGenEn = 0
® 7. RERERRSV A BER M et 27
HEPER B8
FrREITER M EER N TT R AT
OVP it#= RESATEITHR. BRE-AREFRATE , LT HRF[ER IR
Bt HER BEitER. YRELAERBEAMNEIS R  ZIHTHERER 15, RARERITFXRBBER R Hit
BORE 0 B, FEAVFER S5 X e 85 1R i FE X B B R 7S .
SRR BT EER RRIUTEER. HHERREN 15, ARSRFXBMER —X , BEFXT 0", HitHIB|[HR0at, MR
FBLessThanBMT = 1, FFx =1k , EX| FBLessThanBMT = 0,
OCP1 it#sa= OCP1 it#hgs. THHERIRER 4, RE OCPL W, BRFFXRAMEM —X , BEEIXE0”
MR EE it B 2R MR EEAR A TR BR
JEIX B (R B K iR B B AFEX S A it A 2%
B SEX Y B & A it e 2R BT EER I BRI & 58 TS 3 B HA RO SE X B B B K 4R
AR ST I B /it aS R /MR FT FF Bt [ 11 B 2R
AR ST I & Kitad 8= B KRR $T FF Bt 18] 11 B 2R

46
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8 NAMRKI

x

/:

T NA BoWEEFET T E4HE , TI FHEAEEBENTEY, TI WEFNAR
BEA4RSEATENA, FRPERIEANRHERITRERB I , BBERLSEIEE.

8.1 MAER

%q0é56304 AATXRA LLC HAIMIER RA . ATEXNSHESEMER , TI £ 7 —10ERESH4 54 99
-

. %£IhEE EVM BBH

o Excel &ititE 38

. (FEEH

o SEARFEERFIEICH N A F M

ETRIWJLEBDNAB T BRI RO,

8.2 HENH
THERTHER UCC256304 1ENIRHISSHIEIINEST LLC MA,

A S I
oo M

O

Vout

—_—

@]

AC Line
AC Neuwsl

UCC256304
LLC
Contraller

Copyright & 2017, Texas Instruments Inconporated

RN © 2017, Texas Instruments Incorporated a7


http://www.ti.com.cn/product/cn/ucc256304?qgpn=ucc256304
http://www.ti.com.cn

UCC256304
ZHCSGW7 —~OCTOBER 2017

13 TEXAS

INSTRUMENTS

www.ti.com.cn

BANA (#ETRN)
8.2.1 RITER
# 8 FZITMEHITTLE,

& 8. RERITAE

% Wit BME  REE  BKE | 24

WA

ERBETE 340 390 410 VvDC

B ETE 85 264 VAC

R EME 47 63 Hz

WAER UVLO T 120 VvDC

WAER UVLO X 102 VvDC

BWAERER WA = 340VDC , HAE = 10A 0.383 A

BWAERER WA = 390VDC , HMAE = 10A 0.331 A

BWAERBR WA = 410VDC , HAE = 10A 0.315 A
WS

WHHBEE , VOUT TEAHERBAER 12 VvDC

W AEER , IOUT 340VDC ZE 410VDC 10 A

i B ESUR 390vVDC HiEfgk = 10A 130 mVpp
RERH

FrfE 53 160 kHz

[EIERVES 390vDC 92.9

IHERE BAXR 25 °C
48 MR © 2017, Texas Instruments Incorporated
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8.2.2 FMRITRE

8.2.2.1 {#f WEBENCH® T E&IZEE4Ii%it

BEtbal | fEF UCC256304 2544 3 B WEBENCH® BRIZITESSIEBEANZIT AR,
1. BEBABMABRE (V). BHEBE Vour) MBHBER (oun) BXR.

2. FEREERERICRBSERIT , MKE, HEMHR,

3. FAERKMRITEEMNEE (T) HEMERSEZHITLR,

WEBENCH ®8jRi&1T 25 Al iR M E I RER UK F HIErH & MA G HEE RN RIS L,

ESBIERT , AT TERME
 BITHESMHE , WEREBEFHFUR BIEHELE

o BITRMBEME , THERRAMERE

- HEFRERANARARSHEHEER CAD X
o ITHNEH AW PDF HEASRSEHRE

A% WEBENCH I ERiFHAEE , iEiHE www.ti.com/WEBENCH,

8.2.22 LLC WERFER

FHRRiTE , BEWE LLC ThERFAMHE, RN LLC BWRRFIFIHIFRERE T NBFM GRIT LLC EIRY¥
HIhEEGES) PAENERE. ZEAFHEIENEANZIINEANRENTERRE, THNEIXETSH  LLC
A E AN —IRERIEL (FHA) Bk, ZAEREMRITN—IRFRS , ERARITEEXRALST FHA &
%ﬂ%ﬂ%ﬁ?&%ﬂ@%ﬂﬂﬁcﬂ’ﬂiﬁﬁmﬁ TI RIAFEM SLUA733 {UCC29950 HY LLC i&it) MERIZITHEHTT

ﬂéﬂo

8.2.2.3 LLC #5585
B, BERHE AR L BERETESFM L,

\V/ /2
_ N(rom) 7% _390/2 _ 100516
V. 12

OUT (nom) (10)

@E@E LLC BEEE Mymin) M Mgmago BRIRERIR-REREE 0.5V (V) , FERNEMRFE (Viess) ME—F
0.5V,

V oy +V4
Mg(min) n OuUT (min) _16 12+0.5 ~0.976
Vin(max) ! 2 410/2 an
" _ nVOUT(max) Vi Voss 1612405405 )
9(max) Vin(eminy / 2 340/2 w2

MR © 2017, Texas Instruments Incorporated 49


http://www.ti.com.cn/product/cn/ucc256304?qgpn=ucc256304
http://www.ti.com.cn
https://webench.ti.com/wb5/WBTablet/PartDesigner/quickview.jsp?base_pn=UCC256304&origin=ODS&litsection=application
http://www.ti.com/lsds/ti/analog/webench/overview.page?DCMP=sva_web_webdesigncntr_en&HQS=sva-web-webdesigncntr-vanity-lp-en

13 TEXAS

INSTRUMENTS
UCC256304
ZHCSGW7 —OCTOBER 2017 www.ti.com.cn
8.2.2.4 #FEL, M Q.
L, R B RBMEIRBRAZ L,
L olm
L (13)

Q. BIEIREEMN BRI R,
9 - JL/C,
Re (14)
EZEXH , R. BERATBME.,

W L, M Q. B4 LLC HIlL , WTEMR , 5 Mymin M Mymag KBAER. =LK fL A IEEE A
T M ey SEAL o A I TSR L, A Qeo WA FAM (UCC25630x SRARITISA) M (UCC256304 & itit

HER) PRETEMANL,

ERpH , EEN L, F Q. ER :
L, =135 (15)
Q, =0.15 (16)
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8.225 WEZFMAFBMHE
HAR 17 BEEMAE LM,
2V 2
R, = 8x2 5 OUT (nom) _ 8><126 ><£:249§2
m louT (nom) m 1 (17)

8.2.2.6 WELLC iHIREZWAHSH
BERIRERAHFSHZH , BIERFRHRIFRMNE (BIRAE ) . FERIZITHF | &R 100kHz ERERME,

fO =100kHz (18)
EIRERSHNITESFRAOT ¢
C = L = L =42.6
2 xQ, xfy xRy 21 x0.15x100kHz x 249 (19)
L = : 5= ! > =59.5uH
(27T><f0) C, (27T><lOOkHZ) x42.6 nF (20)
L, =L, xL, =13.5x59.5puH =803 pH (21)

ﬁ{é?ﬁ]*ﬁ%?&)ﬁ , BEITTRANKEOLNRRRAMHE , FREENSHEARKEBEME  RARSTHESHEENR
ik 1T,

DTRigRERSHR

C, =44nF (22)

L, =615 pH (23)

L, =830 uH (24)
ETHRABIREBRSH , AR ERME

1 1

fq = = =96.8kHz

° " 2mL,C, 2mJ44nFx615uH (25)
ETHE LLC a4k  SFANMK/NERNRM LT RMBAUEI AT A RBTITE

l:n(Mgmax) =0.52 (26)

fn(Mgmin) =115 (27)
RAMB/NFFRMER :

fSW (Mgmax) =503 kHZ (28)

fSW(Mgmin) =111.3kHz (29)

RN © 2017, Texas Instruments Incorporated 51


http://www.ti.com.cn/product/cn/ucc256304?qgpn=ucc256304
http://www.ti.com.cn

13 TEXAS

INSTRUMENTS
UCC256304
ZHCSGW7 —-OCTOBER 2017 www.ti.com.cn
8.2.2.7 LLC #I4&M E7%
ATAHERBNMITENRMER. ET 110% SHFRHFITEBR.
AEM RMS AR B RBEIU T AR#ITIHE :
m | m 1.1x10A
lpe = —=x-2=——x=——"""_0.764A
22 n 22 16 (30)
B/NFFXRMEN RMS BLBRBE U T HFRH#ITITE -
I, = 22 Vour _2V2 1612 = 0.659A
T wL, m  2m x50.3kHz x830uH (31)
EIRERSBRBELUTHFRNH#ITITE -
=12 +12, = |/(0.764A) + (0.659A)> =1.009 A 32
8.2.2.8 LLC K&K EE
HIREM RMS 8B RRBMARM BT (loe) TARKM AT BTR,
loes =Nxloe =16x0.764A=12.218A (33)
FHRITF , TERREMNEEHEAMABE, FRFEERFHENBROITELSRAOT :
e = V2 xlges _ N2x12.218A 8.630 A
2 2 (34)
MR R FIFRRA
= V2 xlges _ /2x12.218A _E503A
2 m (35)

8.2.29 LLC TEES
RNTERAHY BEEIYEE , FSEFA—IMRESH, B RESARITI®IT , £ VCC BEEXTF 13V,

AILURIEA T AR ER W EEES :

L IR XK :RE=32:2:3

R FEBE : 450Vac

NRBACBER - Ly = 830pH

NEMGHBELR : |, = 1.009A

R FEBIE : 36V,

REMSAFEBTR : |, = 8.639A

BR/DNFFRIME - 50.3kHz

BAFFRIRE : 111.3kHz

RN FREM 2 B HIFRE : IEC60950 1858 B Es

ERSTHRNSDTHERRE LFEL#TUE , BEXMEINA , LLC BRIFST ZCS B REH ( BIRERM

R )BT, BIRERPHUMAN  BIEERMERERR | NALBRENTERRET,
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8.2.2.10 LLC EikE Bz
A IEIRBRBEN I ARBENITESFXN WA CHWERFTUBER
Vi, =wlglg =21 x50.3x10% x61.5x10° x1.009 = 19.607V (36)

A BUAR 3E DA T #0 A% il 1 = g SR B B
« B :L =615uH

o HEHM : I, =1.009A

o IWFRMREE :

o SAEBE : 50.3kHz £ 111.3kHz

EEZTHENS/ DN IEMBELAFELHETIHE , BEXKHEIE , LLC BENIFETF zCS B REZH ( IRIKMM
£ )BT, EIRBEEPAVRIMEAYSF EDZ"v’EE%ﬁ*ﬂlﬁﬁEﬁ’ﬁ%ﬁ f“MMKﬁE’J%ﬁE‘Jﬁ$Lﬁo
8.2.2.11 LLC #IREEFES
ZEHEABUSMEBEARLVRER. FEECABRERBSIMG , UpLS4PIR
AN EIRERF[OIXABEETTESHBRFUABEFRITESH,

| 1.009

Uy = 1 =725V

R wC,  2mx50.3x10 x44x10°° 37)

vV 2
Ver(ims) = \/[ 'N(;aX)J V2, = (420) +72.5% =217.4V
(38)
IEEBE :
Vi
410

VeR (peak) = ) o P =220 4 2 x72.5=307.5v @)

AEHE :
VIN max) 410

\/CR(vaIIey) \/EVCR = \/_ 72.5=102.5V )
gfflEEE.uu, .

|, =1.009A (a1)
8.2.2.12 LLC #I4M MOSFET
& MOSFET MMl ABEERNEZREMBE, 1%EFE MOSFET SIEBENRAREEBERN 1.5 1% :

VQLLC(peak) 1 5><VIN(max) 615V (42)
1E$E MOSFET BiE RN R AMEM RMS BRM 1.1 15 -

loLe =1.1x1, =1.109 A (43)
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8.2.2.13 HERIEXHIERRITEZEEI

RITHE IR E B H IR B YIRM MOSFET 5 , EEBARBERIREMN Z2VS 1217, REHMRKAR N IEIRERESFE
REBHERAETT =T St , FEEZH ZVS, UCC256304 ETFT AT sl B EMNIEXATE, HiRg
TR NEE N 1Vins E 50V/ns,

NTRE ZVS 51T , ERT—RINESGE , FHEMRRARNERBR. THERT RHIHE

6
Load Current ()

A 54. BERMIEXEAE

LERIRE 5% AR HIAKATFRME , BREHE 5% AHFTFHRRE.

MNEZBH , BEPREROKNMEREBREEXSTEBEAR Iy, = 0.8A, BEiFEHBIER  LAHMBEANRMFF X
RELEHB, WETLHE MOSFET BERPHITEM, EAXBIF |, Corichnode = 400pF. R/NERERBHEUTH
RNFTIHE -
iy _ O8A _ oy ns
Cswitchnode 400 pF (44)

ZEARTF 1Vins /DA FERIESR,
8.2.2.14 LLC BEFeE—HE
BH-RENFEEEESIUATARNBTITE -
VIN(max) 410

n

Vpg =1.2x =1.2x-—=30.75V
16 (45)
REH—MENFEERELIATARNBHTIHE :
oy V2 xlges _\2x12.218 _ssA
m m (46)
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8.2.2.15 LLC #HEEHES

LLC HRBAITCEEMHIBKRSE  BE— M E-RRKERBIREED TREERARMERS, RRABHBEBEHFE
ﬁ%m%ﬁé&ﬁ&%m M%gﬁﬁiﬁﬁ%ﬁﬁi

gt = 235 lout = 2\/5 x10=11.11A -
12V B EMEA 20V FIERE ¢
‘/LLCcap =20V (48)
BASEMN RMS FIEHERRN :
2 2
I C(out) \/( 2\/— IOUTJ _ICZ)UT :\/[ \/—Xloj ~10% = 4.84A o

RXASGEREVHEANESEBAR[EERENTELSURBER , EXER— M THNERE, —MEASBNTELUR
BARATETE , AR EHBEZS/NERS.

LLC PRENSUREERRALBABNRIRERAPNER. EfMNLEE  REMEER ( BFEARTHERS
) URBIEEERR.

VOUT(pk—pk) 0.3V
I

ESR/ay = =19mQ

RECT(pk) 277 x10A
4 (50)

BABEAERN

« FIEHE : 20V

o HELSURHER : 4.84A

e ESR:<19mQ

8.2.2.16 HV 5|HIHEEKELHES
ZNEEREES S HY S|BISBERIERE | BIFRH] UCC256304 B3R ThREFE, BiE Hy SIBISEEAEBEEES N 5kQ,
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8.2.2.17 BLK B|HI4/EES
BLK SIEFN LLC M ABRE , HEEMITHAMXE LLC #i#85. UCC256304 MIIRAFE , H BLK BEHRT

[&o

%R 340V EERHEBRE , BETLURBIUTANITE BLK BERSIEL -

12007 _ 113.2

1.06V (51)
BLK SIHIEEPE 5 EESHITRHATHIE R Poikens = 10mW, BLK BN HEEBEEESUTARNBITIHE :

Vlﬁ(nom) _ 3907

BLE —

Retans = PaLisns - 001 ~io2IMe (52)
BLK 7 ESBEBREEBT U T AARTITE -
Ry, =250
13.2 (53)
BLK 7 EHBMEBRESEBIUTAX#TITE !
RBLKupper = Rgiksns ~Reikiower =15.08MQ (54)

K EEBRERETES U TAR#TIHE
Vpuitsi: = 120

(55)
W pursop = 1207 %2 = 1027
1.06 w
Vuiorrise = 1200 % =566V
1.06 o
Vunorran = 12077 % 376 _ pey
1.06 -

8.2.2.18 BW 5/HiH K&
BW SIHIBNANRESFAMBMEBRE , HNDRFRESERP . SFHBAEHBER 12V, RESRLAE 3 [E , XK
Mseha 2 [F, Bt , RESANFRHREEESUA T AR#TITE
3

*/BiasWindingNom =12V x E =18V (59)
FEARITH |, B OVP BREEFRFMEMN 115%, UCC256304 854K OVP BE®EFRN 4V , HLFRER BW B
EAELUTHFER#ITITE :

4v

& BW HBE EERH T BB BEIEE S 10kQ.
RBWIower =10kQ (61)

LeapAEREBETEE AT HFEX#HITIHE

Vgiaswindi Y/ _
RBWupper — RBWIower % BiasWindingNom BWnom — 10k x 18-3.48 — 41.75kO
VBWnom 3.48

(62)
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8.2.2.19 ISNS 5|45 88

ISNS 5INg B RRIEBEF, OCPL RIEEBEFREI BT ; OCP2 fl OCP3 RE¥YHHARYEFE, REBRESD 5
5 0.6V, 0.8V H 4V,

F OCP3 BRRE R FAFHM 150%, ALt , FBAFHNBNBNHNFEmABRELELSUTAR#ITIHE -
0.6V

Visnstulload = g0 = 04V (©3)
FE/E A AT E R B
Kisns = Visnsfullioad  _ 0.4V 12220
(POUT 1 } (120w L1 j
N Vowkwom ) \ 094 390V .

RERBRBNBER  BNTEENSEBRRILBHERD .
Cions =150 pF (65)

REITEEER ISNS EPEREE :
kisnsCr _ 1222 Qx44n

R = =358.45Q
ISNS Cisns 150p (66)

BERRBNLS , T EH AR AIEE ISNS 5IMBE :

Visnspeak = V2, xKigns = V2 x1.009 Ax1.222 QO =1.74V 67)
OCP1 BFRHIEEEIRBREL AT HFX#ITIHE :

4V

IrespeakOCPl = m =3.27A (68)

OCP1 B ¥R IEEREMN B RBE I AT HFXH#ITIHE :
32
IsecpeakOCPl = IrespeakOCPl Nsec =3.27Ax ? =52.37A (69)

8.2.2.20 VCR 5|MERLERS

VCR SIM EMBARSERREFNSH : (1) EREFFEENDSEL ; 2) EEMNHRRIMEZE, BRI ERT
ERENE-IMREREIREZMT , VCR 5IH EHWIEEEENR 6V,

RIEFEZBINHES , VCOMP BE, AVCR, FFXEAM, WAFHBARM VCR BRDERZBXRM 2K 70
T~
1 1 T

= T+l = .l
C,+C, C, “N(avg) " *lcomp X & T (70)

EZFERF ,C, RERTER LN LBRE ; C, RREAPESF LW TBEASR. VCOMP HRANMNEDEK : 7 F

ERiERERR[EEMN VCR SIMAIMERF=EMNEE, FAERFNDEENN Kycrrampe

VCOMP = AVCR =

I X 1 T
‘ ~ COMP ™ c,+C, 2 ~ 1
VCRRamp — C 1 1 T - [
1L =l xT +1 x—=x— C; IN(avg)
C,+C, C, IN(avg) COMP C+C, 2 o o x2+1 -
r

E#E C, M C,, 5 Kycrramp 2T 0.1 £ 0.6 SEERN , BELEEMT , VCOMP MF 6V, EARHIH | &E C,
= 150pF B C, = 15nF,
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8.2.221 REXEXEE

REBAFEERAACEAFUTURERAABRENZLMEENTCNREAERXNRELEE  (VLL). XHETTUEEAN
VN SEEIREE — BN RERE , NTEEAD V) SEERH R L EIN—o
VLL BES BLK 5IHEBEEZBFEERTRE :

VLL =axVBLK +b (72)

EZFEXP , VLL RRREXFEBE ; VBLK Z BLK 5IHBE ; BIRNNIBEEBIATUERE a #M b AANS

o

HBHTEAG , FRNBMNREESTES SN IC WA BLK 5IMIEBEEREMS LL/SS 5IM. TERMRE , XEESER
ZURZBMEZR Riuper M Ripowe ZANBRHAZER. ZBRERA LUSS 5IM , #THEEK , RAEEMNE
250kQ HEPERE R o R, EWEEERN VLL A

RvCC * *

R2 LL/SS T_4’"—|

9
R1 -1 —— VLL
<;l:‘ VBLK

I

r_ﬁ “_1 -

55. REENERE

FE/R AT LAES VLL M VBLK ZEHIXR -
VRVCC-VBLK ~ VBLK _VLL

RLLUpper RLLLower RLL (73)
AKX 73 EHREEEE 22X 74

R +R xR
VLL = _( LLUpper LLLower) L VBLK + R VRVCC

RLLUpper RLLLower RLLUpper (74)

EWE Ry ypper M Rilower » mEMA (VLL, VBLK ) fH, VBLK AILAE#M BLK SIIG. ERIBXBERRS
muﬁmzmﬁﬁx—ﬁ\ 10kQ EBPHESATLANS VLL B, IR 10kQ HFEES ENEMNBEER Vg FEETRM
TARIUTE VLL BE :

V.
VLL = (|FB —%j x100kQ

(75)
MIBR Ry yppero ZABE—3K , VLL BELTF&/ME 0.7V, ZEHAIBRRITHE,. ASFARBERARIZTENR
SRAAEARAT , HARDRJERIZETIRE, fln , FENRAXEXREKER 10% A L 10A F
HABEYE , BABBERREN 1A, REARBRE , FRABEENRNTRNEBE , HiEKANTRNIREK
(V10k , VBLK ) o REETLAR 74 MAX 75, AIBMEE Ry ypper M RiLiowero

EARFIAR | FEPERFHEMEIEER 402kQ , EEHEBSBEEIXERE 732kQ,

8.2.2.22 ¥ E5NHBERS

HEDBHARR[MRENBIRBNREE., HEHHEAREARZENTIMEIL, EFEARIIHZLGT , HEEE

§§?+§mw¢iﬁﬁﬂﬁl‘ﬂﬁ$§%i+§° BRILMEN | EFAEZET , TERINSEKREFREES LT AR
TitE
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25 A (76)

f£F 150nF BEF AR , BELAK 76 T EHAREIN K KN KRB NHEN 42ms.
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8.2.3 MFMhL
12.03 94
— Vin=390V
92
12.025 /
90 ,
12.02 _. 88
T~ o\o /
S T > 86
5 12.015 = /
s ~ g /
12.01 4og2 /
80
12.005 /
78
12 76
o 1 2 3 4 5 6 7 8 9 10 0 2 4 6 8 10
lout (A) lout (A)
& 56. 57.

58. BRASIE R 5L B ER 59. BRASIE R SR L
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RN © 2017, Texas Instruments Incorporated

61


http://www.ti.com.cn/product/cn/ucc256304?qgpn=ucc256304
http://www.ti.com.cn

13 TEXAS
INSTRUMENTS
UCC256304

ZHCSGW7 —OCTOBER 2017 www.ti.com.cn
9 EBIREN

9.1 VCC 5|Misa&s

VCC BRBNANNNETRAFTENEEIBREHTET., SaBRAFARS BMREzREEEHR. At , &
WEFHFFXRHE, MOSFET HiAR 515 M 23 35 B 8 o] BAME U 5.5 3h e 1o

BERAFTENLSBHBEAMAR 77 FAAR
Qut =1.6MC 7

¥ PFC Ml LLC B3I ER , AR A VCC BEN
v, =26V -10.5V =15.5V

ccdropmax (78)
FENR/ VCC BARR :
C\/CC = —QtOt = 103 uF
Vccdropmax (79)

%% 110uF AR,

9.2 5|SHAHF

EREXABFEHE |, kB HB 5IHH SNBSS HZENDRLIAM Cooor IREB , HESBEBERER. T
—RREFEHFFEN |, Cogoor LUARREBHEENSMMMRIERZEFRHEIIR  BEE LO WSHAHATFMN
Crvcc #MEE. ALt , FHREXRABEEHE , SMREFEFEA IR SBIIEEE] Cooor M RVCC WEHAEEM
KPMFEAREEEER,

RIZREHNRKREXHAFHZ 10ms,

tmaxoff = 10 ms (80)
BRIRERE-MENECMERR 1V :
\/bootforwarddrop =1V (81)

RigsISBERLST 8V, SR EI UVLO ¥fE, S , S| SBRBLNRAARTERR :
‘/bootmaxdrop =Vrvee _Vbootforwarddrop -8V =12V -1V -8V =3V

(82)
BEFR R LR S| S BAFHKN
Cooot = Ibootleak 'maxoff _ 85uAx10ms — 284nF
Vbootmaxdrop 3V (83)

1200

1000

800

d

o
0 3 6 9 12 15 18 21 2 27 30
Maximum Burst Off Period (ms)
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9.3 RVCC 5|25

RVCC BAREETVESISHARM 5 %, LH , RVCC ERBN K/NEURTF RVCC LDO HIFREM ., IR RVCC
EHNRBER , TUFERARIPNERS, AHEAR, EENER[BAR, FHRAERSES  RVCC LDO I PFC #H
LLC HitRIRzI B2 ER, TRERFTEAAFERT RVCC LDO #H*MEH RVCC ERBZANXREZENE R,

RVCC EASMNK/PRUTE N HKIE,

O Load Curtent (ma) /’___—-——
— —10
25
—-—50
sof] — —75 —— =
— b
40 —
7 e -
8 -~
g .
é 30 4 —
g e
8
g
g / -
20 /
.
/ Al
/|
10
4

1 2 3 4 5 6 7 8 9 10
RVCC Capacitance (iF)
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10 ®hE
10.1 #H/EIEmM

F%lﬂg]ﬁ% EBMEEARRUIN , £ VCC B LM E—1 2.2uF BEBRRRR, % 2.2uF BEBRHFNREREIE VCC
1)

RVCC 5| EE 4. 7uF RESHEBNEHRERET. BRT 4.7uF BEBRBES[UN , BUGEEIN— 0.1uF BE
BRE, BARNRALLEE RVCC 2|, RVCC BREEZVE2|SBARM 5 12,

B/PNEWNEISHEARR 0.1pF, %*EEEE/J\%MW%EEIEFEE@%%E’JEE/J\{EO SISHARBNEBK , UEERK
BREFEHERIEEREE, BSHERKRFPHSISHIBHER,

EE S| AR XEREH

BW, ISNS, BLK EHIERERBNRERILSIH

FB&iFTNRER

BB ERERNRAEEEIR LL/SS 54

£ VCR £ E25H ISNS EA 88 L AEEE RS COG, NPO MEBARS[URIEEAE

B ISNS HESE/NF 500Q , URIFET KPR

£ BW %IHﬂlJ:iﬁijEE’J,WBzEE@%E DR RESARFNSEE, SEESKBEEXEE , RAEASI
RNEESIEE | RS EMN 50 T4,

TEAE HY #i 5| EREEMERR. WIHOARNE HY b5~ EEFEBE (< 60pF).
REFLENSEERRR

10.2 #wRERA

o0
H

O

oeun
mmm#### °
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11 2RI SRS 7 Fr
11.1 23 Fr

11.1.1 FFRIFF

11.1.1.1 {#/H WEBENCH® T AG# &kt

s gkab, R UCC256304 2244314 B WEBENCH® & 113201 2 i it 5 &
1. HARBARAEE (Vi) B EE Vour) M BT (out) K.

2. RIS IR AL B S E T, WRCR .. BRI,

3. BAE R S MRS (T (R HAh g v 7 AT EL

WEBENCH HL 35 112§ nT H 4t 5 il Ji 38 ] DA K %5 2 SIS A7 A R ZEL 2R £ B2 s O O Rl B
EZHIE T, HAT DU EAE:

o BATHAME, MEEEIE UL R

o BATINEREMT R, T ARHEBRIAERE

o el E B EANAR R O R 5 2 CAD k%X

o JTENIH 1K PDF 8 3 5 RIS L=

5% WEBENCH T EMEg(= 8, i\ www.ti.com/WEBENCH .

11.2 OB CF CinSiERD)

11.2.1 M=

ARSI 2 DL LA R 584

o WilHIFFHE: UCC25630 i&ifil E4%, UCC634
o HRE:  (ffH UCC25630-1EVM-291) ,

11.3  BBCCR R E A

BN EFE A, 1 SHIETL.com BRSSO e, A A RNE BT M, B R E B

SRS, AREMRANE S, EEE T SBT STREE BT DI ek,

11.4 HXEIE

THEEREEME T HXBRNIEE, EENANTHEN P EERBEEREM, XERNEZHTHER TI BERAAE ,

HEFT—ERRTINNR ; BSE TIH FERAEZR .

TIE2E™ fE&#X TI BV TE X TE (E2E) £ X, WHXHPEIZEMNE T RERIIEMENIMME, &
e2eticom 1 |, BALLZRERE, 2ZMR, AERERHERTIREM—EAR IR,

RitXE T SERQIFEG UHEBEREER RN E2E iz, BRIUTXBFTEURBAZENERRER,

11.5 TEtr
E2E is a trademark of Texas Instruments.
WEBENCH is a registered trademark of Texas Instruments.

11.6 FRHR AL

ESD A &SR Z M B . GRS (T1) BEUCHIEE 24 0 TS5 M Ak BT B P L o SR S0 < TR PO A B A 2 R | T
A ERTIERE.
ALad  ESD HBIFINE SNV R R | KRB, R S PR T A S 5 B | 0 DR Al A 0 2 T
i 2 SRR 5 HR AT LR AT«

11.7 Glossary

SLYZ022 — TI Glossary.
This glossary lists and explains terms, acronyms, and definitions.
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PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ ©)
UCC25630-4DDBR NRND Production SOIC (DDB) | 14 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 UCC256304
UCC25630-4DDBR.B NRND Production SOIC (DDB) | 14 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 UCC256304
UCC25630-4DDBT NRND Production SOIC (DDB) | 14 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 UCC256304
UCC25630-4DDBT.B NRND Production SOIC (DDB) | 14 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 UCC256304

@ status: For more details on status, see our product life cycle.

@ Material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the TI RoHS Statement for additional information and value definition.

) |ead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

© part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the previous line and the two
combined represent the entire part marking for that device.

Important Information and Disclaimer:The information provided on this page represents TlI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and TI suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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DDB0014A

PACKAGE OUTLINE
SOIC - 1.75 mm max height

SOIC

SEATING PLANE— "

PIN1ID 0.1]C ~
PN
| o] I
= f
= ]
- ]
2X :|
8.89 :
|
]
] |
E% 1 |
—, 9 |
0.51
8] ‘3"2 - " oz 1.75 MAX L
NOTE 4 |4 [0.2500 [C[A[B] '
N
/
/ 0.25

)
o /\* SEE DETAIL A

\I 0.13 TYP
T

GAGE PLANE

0.25

‘ ”
AT L Loz

040

DETAIL A
TYPICAL

4222925/A 04/2016

NOTES:

-

s W N

. All linear dimensions are in millimeters. Dimensions in parenthesis are for reference only. Dimensioning and tolerancing

per ASME Y14.5M.
. This drawing is subject to change without notice.

. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not

exceed 0.15 mm per side.

. This dimension does not include interlead flash. Interlead flash shall not exceed 0.43 mm per side.

. Reference JEDEC registration MS-012, variation AC.
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EXAMPLE BOARD LAYOUT
DDB0014A SOIC - 1.75 mm max height

SOIC

\ ‘
14X (0.6) |
| )
o .
10X (1.27) ! |
—-£53 ; s
fffffff BN D . I
i I R
| |
i I
P R B
%_I?(OF.)OS) ‘ i !
8 9
L—i(sA);J

LAND PATTERN EXAMPLE
SCALE:8X

SOLDER MASK METAL UNDER SOLDER MASK
OPENING METAL SOLDER MASK\\ i OPENING

(7 ) T \\‘

| | * :

— W
*jL 0.07 MAX JL 0.07 MIN

ALL AROUND ALL AROUND

NON SOLDER MASK SOLDER MASK

DEFINED DEFINED
SOLDER MASK DETAILS

4222925/A 04/2016

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
DDB0014A SOIC - 1.75 mm max height

SOIC

14X (0.6) L

|
-3

14X (1.55)
ﬁ SYMM
11 ¢ 16
|
|
|
|
|

(4.445)
TYP
14X (1.27) ‘
=t
SYMM
T R R

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:8X

4222925/A 04/2016

NOTES: (continued)

8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
9. Board assembly site may have different recommendations for stencil design.

i3 Texas
INSTRUMENTS
www.ti.com




ERBEAMNRREH
THEEFRERARM AU EERE (FER ) . RITER (8FFFRIT ) . NAREMRITRY, WETR, 22FENEMER,
FRIDYAFREEFMEEMARRERNER , SBEFRTEH S, EFEARAENERASRTREEME=F MR~ ERE
ﬁo
XEFRAMEMEA TI = RETRITNBET RARER, SFATREUT2HIRE : (1) HNENEARRESEN TIFR , (2) Rit. B
EHNHEWNA , ) BRENEAFREHAREARTAEMIIERS, FERE. KERHAMBER,
XEFRNMELE , BFZTEH, TI BRVENTRXLERRATRHARTIRARN TI ~ROEXEA, MRUEMEAIXERFRRT
SHARTR, EXRERETEM TI HRFRFEFTE=FDR~R, ENETBERTEXERFRHERATN T REARERNEAR
WE,BE. BAR, BANES , TI WEEFAR.
THRENZRZ T HHERADR ticom EEMERRRT F=REHRHRAEERZFRBAR. TIREXEFRA T RRURMAERER
THEX T FREABHERNERRBRERFHA.

Tl R334 I8 T R 1R VAR A E A SRR B B9 S o

BRZF 4t : Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
IRIXPIE © 2025 , EMALER (TI) 28]


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

	1 特性
	2 应用
	3 说明
	目录
	4 修订历史记录
	5 引脚配置和功能
	6 技术规格
	6.1 绝对最大额定值
	6.2 ESD 额定值
	6.3 建议的工作条件
	6.4 热性能信息
	6.5 电气特性
	6.6 开关特性
	6.7 典型特性

	7 详细 说明
	7.1 概述
	7.2 功能框图
	7.3 特性 说明
	7.3.1 混合迟滞控制
	7.3.2 稳压 12V 电源
	7.3.3 反馈链
	7.3.4 光耦合器反馈信号输入和偏置
	7.3.5 系统外部关断
	7.3.6 选择低电平块和软启动多路复用器
	7.3.7 选择高电平模块和突发模式多路复用器
	7.3.8 VCR 比较器
	7.3.9 谐振电容器电压感应
	7.3.10 谐振电流感应
	7.3.11 恒压电压感应
	7.3.12 输出电压感应
	7.3.13 高压栅极驱动器
	7.3.14 保护功能
	7.3.14.1 ZCS 区保护
	7.3.14.2 过流保护 (OCP)
	7.3.14.3 输出过压保护 (VOUTOVP)
	7.3.14.4 输入过压保护 (VINOVP)
	7.3.14.5 输入欠压保护 (VINUVP)
	7.3.14.6 引导 UVLO
	7.3.14.7 RVCC UVLO
	7.3.14.8 过热保护 (OTP)


	7.4 器件功能模式
	7.4.1 突发模式控制
	7.4.2 高电压启动
	7.4.3 X 电容器放电
	7.4.4 软启动和突发模式阈值
	7.4.5 系统状态和故障状态机
	7.4.6 波形发生器状态机


	8 应用和实现
	8.1 应用信息
	8.2 典型应用
	8.2.1 设计要求
	8.2.2 详细设计流程
	8.2.2.1 使用 WEBENCH® 工具创建定制设计
	8.2.2.2 LLC 功率级要求
	8.2.2.3 LLC 增益范围
	8.2.2.4 选择 Ln 和 Qe
	8.2.2.5 确定等效负载电阻
	8.2.2.6 确定 LLC 谐振电路的组件参数
	8.2.2.7 LLC 初级侧电流
	8.2.2.8 LLC 次级侧电流
	8.2.2.9 LLC 变压器
	8.2.2.10 LLC 谐振电感器
	8.2.2.11 LLC 谐振电容器
	8.2.2.12 LLC 初级侧 MOSFET
	8.2.2.13 自适应死区时间的设计注意事项
	8.2.2.14 LLC 整流器二极管
	8.2.2.15 LLC 输出电容器
	8.2.2.16 HV 引脚串联电阻器
	8.2.2.17 BLK 引脚分压器
	8.2.2.18 BW 引脚分压器
	8.2.2.19 ISNS 引脚微分器
	8.2.2.20 VCR 引脚电容分压器
	8.2.2.21 突发模式编程
	8.2.2.22 软启动电容器

	8.2.3 应用曲线


	9 电源建议
	9.1 VCC 引脚电容器
	9.2 引导电容器
	9.3 RVCC 引脚电容器

	10 布局
	10.1 布局指南
	10.2 布局示例

	11 器件和文档支持
	11.1 器件支持
	11.1.1 开发支持
	11.1.1.1 使用 WEBENCH® 工具创建定制设计


	11.2 文档支持（如果适用）
	11.2.1 相关文档

	11.3 接收文档更新通知
	11.4 社区资源
	11.5 商标
	11.6 静电放电警告
	11.7 Glossary

	12 机械、封装和可订购信息



