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16 5| SoiC
HRE
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E BLK ucizl_scesol
Controller
E FB RVCC E
E ISNS GND E
E VCR LO E
E BW LL/SS E
SOT-23 ¥
5|
110 15 85
£ e >
WEIMAFRN PFC S B ¥, EHEIM ERMESH , NEA —NEAD ESRRERE
BLK 4 I 5o LLEIM LAY EBFIRELLCHKIREMN B MEL, BNZIR BLK 8 EE F kA &R
BXRE , AREEM MM ABECE RN RE,
BW I WEIMATRULSHBSFANH HBE, BUNBMBEERTRARHESERT,
FB I LLC ZEFIR B A, REZ5I M BRA/NIRE LLC MATHERBFE,
GND 11 G EGESHNERSE,
B MMRIR SN E S EBIRBE, ELLEIHSEIM HS 2 BEZBXBRER. £ RVCC 5its#z
HB 14 I E%ﬁ&—ﬁ\‘%&%ﬁ:ﬂ% , SMEFE T#F MOSFET SBHiE |, 7y L#F MOSFET R 3ha84t
R BB
HO 15 o] = 52 3 AR IR 3h 1 H
HS 16 I SRR ) B2 i, S MARRIR S BIRER.
v X | SERBINE HV B3 JFET. HEIMH PFC Al LLC RIBRRH SR, LEIWEKRTRLH
BE , 5 x BARBRMBINEE,
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6 I
6.1 BNERAFEE

EERBEREKHETHIEEECEN (BREZEHE ) , IEREESEN FTEMRNS , SABERTFHERIESLR , NE
/Iﬁﬁ%uu.tHE’J EE:/JILjJﬂEE:/JIbo @
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 % 5 V
BB B34S , /MF 100ns HS -2 HB + 0.3
DC -0.3 RVCC + 0.3
LO % 5 V
MR B3 , /MF 100ns -2 RVCC + 0.3
BEEMERE | dvyg/dt -50 50 Vins
HO, LO BKHER , lout puLsep -0.6 1.2 A
£BEE, T, —-40 125
ERESTRE | Ty —65 150 o
B 108 300
SN
5|%&RE EE 260

(1) RAOBHBXNHRATEE TARFINER TR FPERKARR, XEHHHERRRRBERG THEDTEE , XATRRB[AEEX
ERAGTUREBUESTREUANEARMFE TRBERET, KNALTENKAMERFTT

EESALE T A e

6.2 ESD #iEE
=l By
AN EBER (HBM) , &FFE&
Al\ng)I/ESDA/.]EDEC JS-001 , FrE HV 5| +1000
P
AN EBER (HBM) , &FFE&
Vieso) BERE ANSI/ESDAEDEC JS-001 , A SAt3| +2000 v
IS
FEF/HER (CDM) , 4 JEDEC H5E +500
JESD22-C101 , A EIM® -

(1) JEDEC 3#% JEP155 MZE : 500V HBM BB 1ERR# ESD BHIRBE TR L%,
(2) JEDEC X#4 JEP157 ¥5Hi : 250V CDM B} 8B E#R M ESD B4R TRE £,

6.3 BUUEITERMH

FRIEEEEESEXN FEMIRMES , 40°C<T,;=T,<125°C , #H#AEERTWERAERR , NEERFREMNERI AR ,
FRIEBHIHHA,
B/ME FRFME BKE By
Vin WABE , HV, HS 600 Vv
Vee BIRBE 13 15 26 \%
VgooT R EABE , HB - HS 10 12 16 Y
Cs M HB El HS fIE SR B AR 0.1 5 =
Crvee RVCC 5| £BaAes 47 WF
IRvec(max) BAHHER RVCC D 100 mA
Ta ETHERE -40 125 °C

(1) REEFNH. BHBEBRR.
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6.4 BHMREER
UCC256301
migiR @ D (SOIC) By
14 5|

RoJa SEINFERME 74.7 °CIW
Roic(top) LEHFT (TAEB ) FpE 30.7 °CIW
Ross S EBHERRAAE 31.8 °CIW
Yir LEMIRIFAES 4.4 °CIW
Y ZLEBRIRBESHK 31.4 °CIW
(1) BXFERERNEZEER , BSH (B84 IC HERER) MARS (SPRAIS3),
6.5 BSEFH

FREEEEEZER FEfRME , 40°C<T,;=T,<125°C,VCC =15V , HAEERTWERAELR , NEERFREMN
BRAAERR , RESEFHHA,

58 Wittt | BME REME BAME| 24
8RB E
Vecshort BT ZREN , ERARKNEER 0.5 0.6 0.7 \%
VccRrestargfet R TZBER , EXE A IFET. 10.2 10.5 10.8 \%
Vecstartself %Eﬁﬁﬁﬁc}: B Tt P T 25 26 28 \Y
VecLatch YERSHEHN VCC REBE 135 14.3 15.0 \Y
BRI
lecsieep %i;ﬁm%%@ﬁm»& VCC B EHIREL Vec = 15V 475 565 700 UA
lccrun ﬂﬂggﬁg{é%m SIBPIRER A R e Vee = 15V, & ASEX AT E 1.75 2.2 2.65 mA
lccLatch BIFERSHM VCC 5| HIZREXH B Vee = 15V 150 330 777 HA
RE®RR
Vevee REBRRBE Ve = 15V 11.60 12 12.40 \%

Vee = 13V 11.2 11.8  12.25 \Y

Vrvcouvio ~ RVCC X ESiE®mE O 7 v
BBEERD
IvLow FRAKH9/Z 30 B B EB TR 0.28 0.41 0.54 mA
IHvHigh £ B35 HIER 7.6  10.20 12.6 mA
IvLeak HV B RE R 1.40 3.37 7.55 HA
Ihvzep o R E i B R 0.63 0.77 0.89 mA
IxcAPDischarge X BB BRMEBER 9.6  11.47 13.5 mA
tycAPZCD éé/\mﬁt%mu RRIZRNED 10 11.85 14 ms
txCAPZCDLast EEEEA/)H\J'E‘: BRRN R IR E 43 46 52 ms
txcaPIdie THRSBRNEREERE O 635 704 772 ms
txcAPDischarge ﬁ)E&@%ﬁﬁk B8 BSR4k FiE B RS A B[R] 327 358 390 ms
1Bk B ERRN
Vaikstart AV LLC $FTFF R ABE BELH 2.969 3.05  3.095 \%
VBLKstop 584 LLC FEIEITHRABE BE TR 0.85 0.87 0.93 \Y;
VBLKOVRise SHFRXANBABE BELH 3.94 4.03 411 \%
VaLKOVEall SHFAXEFITHANEABRE BE TR 3.64 3.76 3.86 \%
RIS

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

¥ W R B/ME BEE HBKAE By
ReBinternal PRE8 T 3 B PE 2R B 90.7 1015 1123 kQ
Irg FB HIEBERIR 76.5 85.1 93.6 HA
faap R Bt4E -3dB BiLsAE @ 1 MHz
1 ¥R BB TR R R
Visns ocp1  OCP1 BIfE 3.97 4.03 4.07 \Y;
Visns_ocris HEBZEIEK OoCcPl WE 5 v
S
Visns_ocpz  OCP2 HIfE 0.68 0.84 0.99 v
Visns ocps ~ OCP3 BfE 0.49 0.64 0.79 \Y%

ALK OCP2 BT , M ABRERE
Tisns_ocr2 ja3d ocP2 mEHyEHE O 2 ms
AR OCP3 8 , M ABREBERL

TisNs 0CP3 @3t OCP3 MEHIFE O >0 me
VigolarityHyst 18 K BB AR MEAS U IR 5 16.9 30.7 44.7 mvV
Nocp1 (Tli)ﬁ;iaﬁi OCP1 HERT# OCP1 A% 4
18 ¥ BB 2 85 o R R AL
Vem AEBHESE 2.91 3.02 3.14 \Y
IrAMP MRIMERBH B IRIRE 1.63 1.84 2.10 mA
Ivismatch R TR AR ERRT TR © -1.25 1.25 %
w3
lssup {é SS SIMMHEBERARBIERER 218 25.8 29.8 UA
Rssbown SS 5| T kA ZCS = OCP1 222 401 580 Q

() REEFUR. BIRITAER,
() Ivismatch TEA (Ipp-(lpptlpu)/ ((lpptlpu)/2) 1 (ley-(leptlpu)/ ((Ipptleu)/2) B FIEE
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FrE R EEEEN FEBIRMES , 40°C<T;=To<125°C,VCC =15V , #AEEHFHERAELER , NEERFHREN
BRARER , BRIEZSEIHBA,

5 Wit | BME mEE BAE| 2
R 5 8%
VioL LO KB E lsink = 20mA 0.027 0.052  0.087 \%
Vrvee -Vion LOMIHE®HE Isource = 20MA 0.113 0.178 0.263 \%
VioL - Vus  HO WH{EEE lsink = 20mA 0.027 0.053  0.087 \%
Vig-Vion HO WHEEHEE Isource = 20MA 0.113 0.173  0.263 \%
Vhg. =SRR8 UVLO EHRE 7.35 7.94 8.70 \Y
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 lgfEEai @ 1.2 A
EES
LiiOT-QU'ESC (HB - HS) B7S®BR HB — HS = 12V 51.10 74.40 97.70 HA
lsooT LEAK HB Z GND MR8 R 0.02 0.40 5.40 HA
tchargeBoot BRI SRESNEE 234 267 296 us
RESA
Vewovrise  MIHEE OVP | | 41 397 -386] v
REER
RuL LL R ERT A EE | | 240 250  288] ko
B& RSt X B[R]
dVyyg/dt AN PSN #iuEE O | ! 50| Vins
WERE
tPauseTimeOul ﬁf-%"rl‘lﬁ%% @ | | 1 ’ S
M
Ty, AXMRE O | RELH [ 125 140 [
6.6 FFRAFAE

FRE R EEEAAN FEMBIEMES , 40°C<T;=To<125°C,VCC =12V , #ARERFHNERANEBRR , NEERFREHN
BRAGMER , RIEZEIHBA,

¥ pUE S ®IME HREE JFAE B
trLo) +FetiE 10% Z 90% , 1nF 7% 18 35 50 ns
tiLo) T e et e 10% Z 90% , 1nF 7% 15 25 50 ns
t(Ho) +FatiE 10% Z 90% , 1nF 7% 18 35 50 ns
tiHO) T e et e 10% Z 90% , 1nF 7% 15 25 50 ns
O T(min) S/ FER At E @ 100 ns
tOT(max) SASEXAE (FEXAERE) © 150 us
ton(min) B/ MAR AT FF At O 250 ns
ton(max) RAMRIT FF et O 14.5 us

(1) REEFWH. BRITER.
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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
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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
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BMAGM ETR)
3.04 105
— VCC =13V
— VCcC=15V
104
3.035 0 VCC =25V
103
3.03 =
> /// g 102
z 3025 / = \
> / o 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 /
S 85 = 25.8
: / //
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
[y o 7
| 11.6
400 —
—
e p
&g 11.55 —
g 300 5 115
é ;z? /
@ 2
3 200 3 11.45
O
X
= 114 o
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

WX © 2017, Texas Instruments Incorporated


http://www.ti.com.cn/product/cn/ucc256301?qgpn=ucc256301
http://www.ti.com.cn

13 TEXAS

INSTRUMENTS

www.ti.com.cn

UCC256301
ZHCSGR6B ~AUGUST 2017—REVISED AUGUST 2017

HAEE (ETR)

Temperature (°C)

27. VecRestartater SRER IR R

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
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7 E4H EH
7.1 #R

UCC256301 &H|HXASEERMEIT , KiEBL TYRBELENBRAERRYT , MATA2¥MINEE, UCC256301
B RSERII T IREN SR, ZBRGRAFREH AR, XN HENBRSHEEME LA AME,

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,
RTFRBRABREBNTAHIZEER , MAEA— NI REREETEIRERSH ARDERSVESEE
XM PFC + LLC = HEREMN MBI BN #E#EE. UCC256301 LLC ##4IE EEME LLC B RARSU SR Z4E
EMESMEEER, UCC256301 B2 454, TXIHENBRABRBNEARRE, XFEEFEE
ENEAHBRERERBOERT |, RitHHE 150mW THENXRBIFWERRS, UCC256301 BiEaER
3 JFET , k3 VCC RS #HTHHBESR |, 2453 PFC M LLC BRAKMEMHBLE, FIHBE1T/E , B LLC
TESE FHEBISEA R PEC M LLC $=4I2812 At iR,

UCC256301 A —MFINESIBMHIES (HHC) METREBIEERIIMBIE, ERBFEEF | FFRMEBREAB A
BERMABERCSENEIRERB[EEHETE, Rt , EESEHMARR. XUTXNHBENASENEKRESHEUARS
BHWRHEEXER, A, SESWEREFEREE (DFC) Mt , HHC FRERN — N —M R %K. BMESIMER
TEESEEYSE  MATUXHESHNHREBER.

UCC256301 BIEATEIT zCS ETXMMAEZ, HKMEIFERL ZCS E1T7R , UCC256301 EERIRES |,
%}gﬁ?&@ﬁ% , BERREETT, BEE , AFXIMEROIREHERZBENINER | ERFEREBMEE D EEEG
UCC256301 WM#E¥EHFHAXT R , LUAEL EMEABRFXMIRESHAMEILXAE, X# LB 3 AR XA
22§;xg§%ﬁa’9i§ﬁ§&$ﬁiéﬁo UCC256301 SEEHEMEXNEEZL , FECHESTHEAREMRLENRES

N2,

14 MR © 2017, Texas Instruments Incorporated
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B (ET W)

UCC256301 BESMFAEMIXZNES , ATAEZERZNEEIIRSIA 1kw, ELINFEFIE 500W B LLC HERE, B
WEAERDNAGRUIIETENTEBRRS,

EXREE JFET XFERRASEEREEEIME PFC RMALN 1 BaRFRBATEBHBEE, UCC256301
F LLC § PFC RiIBMBBIR, FHREITE , JFET XA , URGIHEDWHRIAE | RO SVIE,

Ea B REFRES , UCC256301 B ERIBRAFATER, EFRSEXNFESHE , LLC SHAHBEREF
E—NIRENE, FARKZANZEARYPHET FB SIMEEMNAREERESTKLIL, FHESEREHE ,
EIRBAR[BEZELE  UENERIMRRIREEZTERITEEMEIL , OEBIRERE, ZH5EMES UCC256301
LhERBHEEEENRAUEMENERNEAFIIE,

4k, UCC256301 ERELLABERUBEDEERZIT , SEEBRERALL , EESINEXTHHETYH
20mW,

UCC256301 HMHMRYF 4t SE=ZLHIRFEF. HEIERP. SABESIERPMRERT. MRIKz3F
UVLO RiFFIE BRI,

UCC256301 WEE %1% AT ABER -

ERXSER NS EMRIKs 85

RAIRFEG A TR H &4 58 4 B8 B S o B

RN B A SHERZIW 150mwW FHLIH R

W T AEKETHBAR

B 5& B FE X B [E]

X BABRME

T TYESRESBE ( 35kHz & 1MHz )

RN © 2017, Texas Instruments Incorporated 15
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7.2 ThEEER

BLK BW
Line RV Start Up 5 BLKStartTh —| q: BiStart Bias
Ruyv FET £ g winding [~ OVP
v _mg 8 sense
Q1 O 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—p| V2ke UP Pow/er
supply vee [ Vecshort Control
*— ? vee - monitor [ ™ VCCReStartifet HB
[—® VCCStartSwitching
| 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
; ; -
| S LSON | Lo ::
ocpiTh oce2 |
To resonant 0CP2Th
capacitor CISNS :;
Q—| ISNS
RISNS VCC MUX Average
0ocP3
0CP3Th
AVDD
FB HSON IPolarity —m|
SlewDone_H—|
—» ZCS
FBLessThanss ChargeSs SlewDone_L—#
FBLessThanBMT —» HSON
SSEn SSEnd
Feedback Cs
N [—* LSON
~a Opto- FBReplica e Waveform generator
coupler Pick —» HSRampOn
RFB higher X\
value M— [ LSRampOn
MU
SSEnd
VCR
WaveGenEn
AVDD veMm _
To RVCC AVDD AVDD OVP —» RVCCEN
OTP —| -
ChargeSS HSRampOn OCP1 —m |
VCCClampEn
0cP2 —» | vecclamp
LL/Ss 55 1 . 0CP3 —»|
BLKStart —m SsEn
Rdischarge LSRampOn BLKStop System statesand |27
faults
BLKOV —=
ZCS XcapDischarge
RVCCUVLO —m| —»
VCCReStartJfet —m
VCCStartSwitching —| HVFetOn
ACZeroCrossing—m|
Burst FBLessThanBMT—-|
hrespoldl— BMT
i
BLKSns Gen
VCR [ GND
16 MR © 2017, Texas Instruments Incorporated
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7.3 %M 88

7.3.1 BREE#EE

UCC256301 AT — ﬂ%ﬂﬁﬂﬁ% BEIR#EE (HHC) , REBEH —ANWABEMARBRSHERE, Z24H
SEEEIMEENRIT+ o BE, ZRHSTEEETEMRRE R TRARSE, WS KRESHETREA
@;%@%ﬁﬂ%@%ﬁ BOREEA

rmc —RES TREMEBRGE N BETESNEG S E , KA, —RhER TR G 50 |, B8N T MR B A
5%%%$ﬁﬂmm T R4 B E MM — B RSN — W%%,Hﬂﬁazﬁ THME, EHDESHA

%mpﬁm% E UL TSR — A A A BE R AREE, S8R Eat B RE RS8N T MBI

&2, t%TT%Eh&°%$%#%ﬁ%%%%ﬁﬁﬁm WK T M PR, ERM R AR ESBRASERELLS

mEHEMHE,

EMEZ , HHC @R T AT R :

o B LLC MBI -RNABRBRTNMABERE

FNMESERERBEN—MRE , FERZHTIME , MAATUXKIRSHR

B R AMET R EF IR E M

RBREXZEFH SRR/ EEE

B 28 BRT HHC £ UCC25630 FWIEI A | — NEBEBDESR (CL M C2 ) MAMNTE BRHFHIERHI B RIR.

IIN

+ O

Lr

A — r T Vour
g -+ O

- . =
I -
Gate_L I} |
) v Cr
o ? r____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. UCC256301 HHC SEM A=
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B AR (ETR)

B Cl M C2 AEMNBERSERNERERFEED E. BRRAMRPIIF[ESES, SFNFXITHN , B
EHERER  FEERREIAZRRDER ; HENFXITFN , EATHERR , HERKPIHEEELRNER
DERPOEHK, WDARRBRG Ver TRIBMT —N=ARURIME, ERFEHSELE Vo B, LBEREFT
FATHEBRE Vou BFE, S, 7 EENIERERFEENRIRIMEBEME—# , 52 VCR IR®EE, M
RMERFAMEEES , VCR TRBEEFRERG—N=ZARKE , BERGI5FERCTEEMEES, NRBIRES
REBESES , VCR TREENHERBEERGKGFEBERERSFDE , BRBIGERUTEARH, Hit , &ES
FEMNREER , ERBRAME AR IMZ

ZREEFEANARSE , EESNITTFNENITT A EREFSE , BUE Vg TRIGHHABEBERIFE Vouo

BHEREHAREFEFRMNAAGS  Ver M Veowpo Ver RO EREENERBASSBEFNIMBRIEIMEAEINEH
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 BEESXHENMREHFHTHE. MR VCR > Vthh , MXASMF X ; 218 VCR < Vthl , WXAREMFF>x, HO
F LO $TF R B &M FE X B (8] BB B& #2241
7.3.2 RRE 12v

RVCC BIHI2REMmEN 12V BiF , TREKS 100mA WER, RESLEHHN PFC M LLC MRIESHESEMNEE
R, RVCC EEXESE (UVLO) ThRE. HIEEZTEEF , 1R RVCC BE/MT RVCCUVLO BIfE , FHH KA
g | S TEEEXREFH A FAULT RS, £ BoF I eEXHELENFARS.
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7.3.3 RifEE

MEHBEENEFBHYTREREXEMNBEERESERESR, REXSRESEENERESEIXBERFTIR
BEEHITES , FHRET UCC25630 #Y FB BIH, AT X BEANRIREHITITHE,

RiREEEFLLTIhEE

- ABEBRBESRMANRE

o REHNEBRUT

o BYEREBEFERIIRG I IhEEIEE

 BYERSBEFERIIEBERLER

o NRFERBERERAFNEE Vih M Vi ; Ver EFNBREMEEBE Vo BITHR

VvCC

IFB
AVDD
FB

FBLessThanSS ChargeSS FBLessThanBMT
> —

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—

30. RIFESHER

VcrLowerThanVthl

VcerHigherThanVthh

RN © 2017, Texas Instruments Incorporated 19
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B R (ETR)
THHNFEETR FB 8K, IRFERXAEERBD , ZCS B4 , AFMBKIburstiE=X , REIR HburstiE =,

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)
RiZAEXTH , Y |op£ BINEY | Ires AR/, NTIES FBreplica T/, EIZFEF , B HEE2RE, ZE
B ABEBRRERBEA g EENABERRES EZREXBASAMEEBN 4R ENBHESE, /T
FRAKIOIFE , LR EHHESEREB R, ANREIRETR. X¥TF UCC25630 HEAMNRESRREE , XBSHRERZ
FIRE , BRFEEFRBEFRAIZ,

7.35 ZREHEB<HA

ZURERHET —HELIASREERXAMRBENS %, Y FBreplica /NTHEBERNRER , £l LLC Fx, ¥4
FBLessThanBMT A EKETEEE 200ms B , B A 1s BPIRES , RS HEHF3I. £ LLC ITHFxE] , RS
MR FBLessThanBMT TR E, MRBINIE S FBreplica FERFEBF , RETLBREBI.

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

WIhRE R AT RETT/ KBS, UCC25630 BASNWIEMEMHERMY . BRI , FEA -IMIINBRELBE
. TANFRERRZZIMAE XY —NRE.

% o A o s
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
Il
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
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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 ERSREFERNBFEXNZRERAR
;ﬁﬁ@%éﬁﬂﬂ@ﬁtﬂﬁlﬁ?¥%%$ﬁﬂ , HIERSBEFEREEFREBFERH HNBEBEXHEREZHI%E
¥ K 1= BY o

BEEX SR EMRRE BMT B B#HTIEER, EREHHE , SRERFEREL, BHRENFTH , AR
BafsEEs. EREIMNE , FTRAEKER,

ERBHERE , RN MRATRSNEAREEZPIHAR, A - HHRLRBFAE FBLessThanBMT, %
OSBRI R £ B RASHL , RS R SR X MRS EPK T,

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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7.3.9 HIRERBFBERMN

BIREARBERNSIMBIRAR ) ERBAEREBAREE, EHRGA , HNT2EENZS ERREED
VCR 5|l , AEBSMERIFAME, BPABERFROFF/RBHIESKBEE X LR,

R A 4ERS IDLE RSHEREBE , BF VCR FTREER vem, ZRENEB TR/ EHEESRR , BE
By F VCR EBETE A BUiE = HA 6] ROERRR IE o

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 #3FExM2 7R FF/x

£ VCR BIMiL  FABERDESREARIRERFREAMNBAMER T . FHABERA/NTLUE R B ME
BEHERZENIE. BRREFZPESIERNEREAB[EERN Vy, , WRRIMEBERE 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:>hgspl
o >_>
OCP2
Resonant OCP1Th
Capacitor cisns  ISNS OCP2Th
] o
RISNS <£;
MUX | Average >
OCP3
OCP3Th
HSON

35. ISNS F1EE
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7311 EEBERRN

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

o LLC T FXAIHIEEEEBF — BLKStartTh

o LLC XMF X IEEBESF — BLKStopTh

o fREEBESERENNEEBRESF — BLKOVRiseTh

o BEREESBESERENNEEBRESF — BLKOVFallTh

BLKOV EEH—MERBER , ZILR[EETENLZHREASHETERNFENRE, XERTH BLKOV #HE
Bl EAEMRHE. BLKSns E5E™M/E , K& burstERXRE LR , LSS B 5ERburstiER B E.

36 = BLK 5BV 5EE,

BLK
4

» P
BLKStart
BLKStartTh — -
»
BLKStop
BLKStopTh — -

BLKOVRiseTh
BLKOVFallTh

BLKOV

» BLKSns

36. VCR &Mz BRmFF/x

PFC start
AC plug in switching BLKOVRIseTh
BLKOVFallTh

Y \ - N .

PFC output voltage N T

\/

RVCC

\/

LLC gate drive
waveforms

\/

1s
FAULT
timer

37. BLK EfT0tFEH
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M B ETR)
7.3.12 HHEBERMN

MHEBEEBREHEISAE (BW) BERMIMHTEN, BUBNHEEESEERERTLR , MERAH OVP
R, WBISEA BERRIRN FER N TR

BW
8

dP(j_(akt L sm
etec ovpP
OVPTh

38. WBYSRARN S ER

HBSRARNRA—MATMA BW SENREZERASER. REFNREN BW E5HTIEBERLN , 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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7.3.13 EEMRIEZIE

EMMRIXSBS 5 R LO. MHRIEZIESH 12V RVCC BEHMEMBIR,

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 , UCC256301 #AEBER, EREAXMNEEE , MIRIEsI[H ARKIDFEES | LU
¥,

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 , BIFRSARENAT | BEERIEMN, BHR zCS K, ATFUATHEARRE , NEFER
INIE&1T .

- RBHRBERMXERAIERSE

s HTAZKERMERKE , ATEEHMIE MOSFET

RATHERERFEERMEXET , RINBANZKBTHERERES. MERMNBEBRTRES , 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  EFERARPTERNBBZERX

1E17T

AMEXKMNBESRE HSON = LSON TEAMERERINMERTR. MR LSON TERAEMIERERNIE , R

HSON TRERIIERBERAN , MBFEAERSFRH ZCS EHHNTHFE, ZCS EHHRESHYE , BEREENE

PR EERERKIETT,

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

THRAMRABELNWRER :
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ANg

1 BHE (T I)

Z2Cs=1, P{J” down N Pt Slew done detected brefore Yes
SS pin b - Ipolarity blanking expires?
X
Yes ZCS event detected at HSON or
LSON turn off edge?
Yes
Ipolarity flip detected? Turn on the next gate
A
ZCS=0
) . . Yes
Maximum dead time expired?
41. HiHRIX B 2575 HEE
A Next Switch
Turn On is
[ | | I
o | Delayed \I n
L | | Il
HS I | | I_I |
| | | .
Il | i I "
| | | ——
| | |
s T . i 1 >
[ | . | I
11 | Detected | 1
[ | | I
[ | | I
[ | / | I
Resonant ) !
current : No Slope Until ! :
Primary Side 11 : Current | | :
Switch Node |'/Beccm_]es |
| Negative |
|
| I
T >

Vcomp Ramps Down
Until No ZCS

42. 7CS EHFHE

RN © 2017, Texas Instruments Incorporated
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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 BEEFHBSEABSERN EHTIRE, BBE BW SIMLEHNDESTLIRE
VOUTOVP ®R#" K.

7.3.14.4 BAZERHF (VINOVP)
XRBWMATERY . BLK B2 1112 7T #fEREE. BE BLK 5/ LMD ERTURERT R

7.3.145 BWAXRERHF (VINUVP)
XRBWARERY . BLK Zp2 118 7T #iEEKE. BE BLK 51 LMD ERTIRERT o

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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7.4 BRHIThEEER

7.4.1 [EEEREE

LLC HEBWEFHVNEREHEIIERNTERMABI TR, A TRESENBRABRNE , XAEEBERFET
LLC ¥#g8, EiZBERP , LLC BRB[EERAXAHAUENERESNINEREZT , REEZEARBRNXHAREF <.
EREZAHY  SENEREBHAMEERLBERSE ., EZHAHNF , #ENBEETARMNARBER. EHEX
HWRABFREVNTREENEMA LLC HHIEEMEIGH —MRSHEE, IRRARBERES Vecowp) B
ERWAMEEELNEE , EARBRZEINXRZTK, FEXRAMITH LLC HIREH Veowe BEEOHRRE/LD
RENENFEZLEREESER. BRALENIA—NDNEBREREITIN , FXBOFHE Veone BE |, ZHEERE
BEHINEDNRREITIN , HEEHEBEENASHER. FTENBERSERVNBRX , BEER. XF2— 1N &
AR, RABBERRATEEER VMRS . BEENSTF AR LS K E S0 <RFE,
SHMburstiEXNEBLT 54 -

IR burstFTiE K X T4 E AR N AEXEE,

REDENRESIZURMESEN LLC FHIREFWE | At KB E & B IR S T S 65 H B ESUR.
EREITHE , PHERB[EENRREBES V2 , URBRERE,

FRBKOP T < SRE S burstTh L B R TR , AEZHISHET,

FRREMburstiE X RAAXEE

AR HIMAE RS,

burstiE\ e ERMABREBERNREFRE,

HHC FAEFESburstlEXHEE+oE%, ZAEBHN UCC256304 ARy EIGER B A ERE T £RNThae
burstiE X2 &5 3% #H1T 7T HEBBNIEEMER,

FB less than burst

’ mode threshold

comp — Pick
higher — COMP_new

value

SSEnd

Burst mode
threshold

43. burstiEXNEFH S EE

EENERBUTHNMESHTNSEPESHTIER | 1) BERBIMEERE (Veowp) H 2) BEREXREBRF
(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
XABMHELET VCR TNRBEESFTHESE VCM, WETESSNMNRRXABABHNERERFBEREARY
Vin/2 , BT 3R & $TTT 8 HA H A) 49 R BRAR N R ARERE T Ko
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742 BEBH

UCC256301 FHABERERIFR , ALLTEFRA LMW EBIRENDERE, YEXEBEXIREBEHN , PFC # LLC
HxM. HV 5| JFET B , HHHNEEE HY 5| BERIBEMBERHIEE VCC RS, —H VCC 5|H
BEEEHE VCCStartSwitching H1{E , BFRRERXEA , #BH RVCC BUITH PFC, ¥ PFC WiHBEXEESES
Frt, LLC $TFF. % LLC EEETHEVRMESRER , HBISAT N PFC M LLC BHIEEESHIRMEBR, £ 854
HEERR R ST EITHEZEMAER,

743 X BASEHME

“REFABERBRIARME EMC RKF[HERAN X BRRVNBRB A TFEERENNEAAREISENEE ,
XRNTHREBRENSIM EFSERBLFESRE,

BERLT  EXAREEERSERRHREMABRE  BREGREXNRBERE , XEERREEHRLSHE
EMFEDRIRK , ABN TEIRENFY D ERMESEMARE.

180 100nF BE , MAMHABKEBINES 10MQ FHREBEEEE, X FHRIEBEARNR 330 nF WEFE 60W E 100W B
R, IXEE 3MQ BB, £ 230V iMEELR L | XL HEAEHEENZERRKLN 17.63mW,. EHitt , M|
KRB BRAEREATRRERRA X BRBEHE , BRBEAFERL,

XF X BEBRB/HEEJL MR, IEC60950 M IEC60065 ERM BRI EFEE/NT 1s ; IEC62368 EREMA T RE
2s &, X BERB[LEMRRBEDNT 60V ( BARN 300nF HES ) . UCC256301 FHBERKBEARKRIEHRSIE
SuF Y X BASRRIEKRSE,

ATHBIEER , NIRRT EH, UCC256301 B KEZH HV SIHHIRI TR T, &
RKREE , —MEEARPHERARAITE, SXREMTHN , ERKONERXELT, B 4 RRT7TERX
MK, EZEH , ERE— N FXRERIEERMARRE. KERLE , E—NIFRBEHRNAEAEER ST

v

Zero crossings detected
every half switching cycle

44. 3T B HR TR

No zero crossings detected

32 MR © 2017, Texas Instruments Incorporated
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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= WMEFE,J\T&IEEEUIL AP
BRSNS BRI, HY 2B 808 B 5 s iRt R B ,(BERENE HY SIMENRRETE. MEEFE
AN BB R A M B — XS T, MBRBERREEMI. Wi BF A , BERSGE#HA 700ms 9:/|)-"J1_tEE.I)IL

M ER o

HV pin voltage

Zero crossing detection
threshold -

AC zero crossing
detection active
[ la ly Iy
1 Iy I3 s
I, | I, I,
hh [ Iy I
Staircase test current
AC_zero_cross_detected : : :
d d h Zero cross detected with current 13 l]\
Zero cross detected with current I1 Close observation period Zero cross detected

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

XCAP_discharge_active current period expires

0 0

No discharge

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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B TheEE (ETR)

744 BEFHNEBREXRE

RENRENESFENRERFEE—NSIM - LUSS EZBREM. WA, HERE ZCS XiETh , BT BFEE It
SIMT R ZHEH | DUBINFFRIER,

AEEEBRBREAUBHELRRTR , ERREFTT. R EAREXRBAENRTHEILAFS , 4
FBreplica {&F SS 5|8 ER 4R,

BTG , SS BEEMH AVDD Bt |, XiX% FB 4, REMFEA LL/SS SIMERBSERXEE, £ UCC256301
F, BRNZREE NG AERECEAN4FHEENESERNIREF, XAUUBEIFERARNEIN BLK BEBERM
FRAFEXHERTK.

mREBEFAHENRANSTENER , LREASEXREARRENARE BLK ®BENE{LTMEL, KEER
B, hRPFFIGAEREN A HERKFHABRSER , WMAHBE T REMILTE,

To RVCC AVDD

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

Threshold
—
BLKSns Gen

48. LL/SS FIEH
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B TheEE (ETR)

7.45 RECRDMBEREH
THRRGRBIRF B :

RBSHEREM UCC25630 WARBERSTH B, REEBERE , HY 31 JFET HE A , AFHBERES HY 5|
HEREENBEREZESR VCC BR, —B VCC sIMEEREH VCCStartSwitching BB , RERANER
JFETOFF, ¥ PFC M BBEXRZEELEFA , LLC ITH. £ LLC FHRi=1THT , LO BIHRIESEFE , & LLC #F
B HS WENEMERT |, £5 HB M HS SIHZ AMNEBEARBET B -IREM VCC F£H, UCC256301 FMERFE
BEf B N{REF CHARGE_BOOT RA& , BRSISHBREBTESFHRFEE, 4 LLC mHBEERIFELEFEN , PFC M

LLC M LLC T EESHBIAfts, HAFEBRERIETIFELER , LLC LRSGEREIT

UCC256301 BE#WERRANSBETEL  IERSENRBEABRANERE  BEEEFH . X=2RATHRYER
BEEWERRR , UCC256301 R EREMB EETAAREERZEAMSBHEEAS,

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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B TheEE (ETR)
£ 1CETHE 49 #ym AR H

& 1. REERTMEERSYLIRE AN

BEEH 1/0 L
OoVP I W E R E
OoTP I S RHE
OCP1 I [ 21k o {1
OCP2 I B8 2ms ITH R 9B Rk E
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 (ZREEBHEEXNNABREELXPTHER )
ACZeroCrossing I BB RITE
FBLessThanBMT I FBReplica BEK FburstiE = 5 &
WaveGenEn 0 BRELERBH
RVCCEnN (o] RVCC EH
VCCClampEn 0 B vCC #{#E= (VCC 5IMF A RM T HMEER )
SSEn 0 RiEzEH
XcapDischarge (o] HOE X BABRKE
HVFetOn 0 IR JFET

RN © 2017, Texas Instruments Incorporated
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B 50 FERTRESH , 1 FREMR TRETRESERFAHNUA,

/
/

// AC plug in
|
\
\
22
> STARTUP >
1
\ 4 21
1 R
« JFETON
2
12 y
; 20
JFETOFF >
3
23
15 L. 19
11 [ N N
WAKEUP > > FAULT
4
14
; 18
10 [
CHARGE_BOOT >
5
9 17
« STEADY_STATE_RUN >
A
6 7
13
16
8 LIGHT _LOAD_RUN >

50. RECRBS MRS
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% 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 . R i o s
JEETON VCCClampEn = 0 E\%J?(ﬁ¢ , 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 Eﬁ%‘;;”é’i’%ﬁm REHERFA. LLC FBREED. HBHTHK
SSEn=1 g, RS BIE1To
HVFetOn =0
WaveGenEn = 1
RVCCEn =1 EEEZTIRES , 1R FBReplica KT HEERRE , 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.

RN © 2017, Texas Instruments Incorporated
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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

40
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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

RN © 2017, Texas Instruments Incorporated 11
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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

BERER DTLH ( EXEEMNEENR ) RS , BIEXEFENAZS. £ DTLH RESF , &MITHF , RE#HEAN 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
42
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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 — MRS, EREXAFEBIE , REWL T IDLE R3S, # A IDLE REE |, I
LSRam pOn __0 REBBITEER. FRABITEER. OCPL M OVP it#zR, MR
208 = g - WaveGenEn_Rising = 1 , ISz F it 588

WakeUp HSON =0 FEHREF , NI BEMNEDREXRE,
LSON =0
HSRampOn =0
LSRampOn =0
ZCS=0

LSON HSON =0 FELRSF |, RUMRITIT ; EURBRERFEIT I, ZCS WRER 0 = 1, E4EER
LSON=1 FRUWER, ESEMERINE 2CS BN E. BRABNITIFITeTEE.
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
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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 ; (EE : AILUBII 8% , RIBFEEAITEX 6 @0 B AT
EIhAEE , ER KRG RS 2 BB TIER )
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 itBfERd 5 )
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#= WHEAREITRER. SRE-XHEBRATE , ZITHRFJER IR
Bt HER BRI, YREREREAMERS RN , ZHRRIREN 15, ARSRFXAHER KX, 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 R AFEX BT [ 1T BT 8%
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
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8 NAMRKI

x

/:

BT NA BoMEEFET TI A4S , TI FEAEEBENZTEM, TI BEFNAR
BEA4RSEATENA, FRPERIEANRHERITRERB I , BBERLSEIEE.

8.1 NMAEAR

;éf;(:ésesol AAFXRY LLC HAIMIER RA . ATEXNSHEESEMER , TI £ 7 —10ERESH4 354 99
-

. %£IhEE EVM BBH

o Excel &ititE 38

. (FEEH

o SEARFEERFIEICH N A F M

ETRIWJLEBDNAB T BRI RO,

8.2 HARNFH
THERTHER UCC256301 1EREHISIHIEIAEH LLC A,

J,
HooJﬂ N

AC Line

AC Neutral

UCC256301
LLC
Controller

Copyright © 2017, Texas Instruments Incorporated
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BANA ETR)
8.2.1 RITER

& 8 MRIT M AT TIL K,

& 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 320 VvDC

WAER UVLO X 140 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 , fi# = ??A 92.9

IHERE BAXR 25 °C

RN © 2017, Texas Instruments Incorporated
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8.2.2 FMRITRE

8.2.21 LLC ERFER

FHiRiHE , BEWE LLC ThERFAMHE, RN LLC WRRFIFIHIFRERE T NBAFM GRIT LLC EIRY¥
HIh LGS PAENTRE. ZEAFHEIENEANEINSEANRENZERRE, THNSEIXETSH  LLC
A E BN —IRERIEL (FHA) Bk, ZAEREMRITN—IMREFRS , ERAZRITEEXRALST FHA &
B OBEREDNESENSHNERAE. TI RAFM SLUA733 (UCC29950 B LLC &it) XMiEREITHEHITT

TR,

8.2.2.2 LLC #3585
B, BERHE A NS LSBERETESRD L,

V /2
IN(nom) _ 390/2 _16.95 16
vV 12

OUT (nom) (6)

%E@E LLC #3EE Mymin M Mymaxe BRIRERBRZRERE 0.5V (V) , FEENEMRIE (Viess) ME—F
£ 0.5V,

Vour (min) Vi 12+0.5

M =n - 16 =0.976

9 Vi (max) 2 410/2 .
" _ nVOUT(max) Vi Voss 1612405405 o,

9(max) Vin(miny / 2 340/2 ©
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8.2.23 ##FEL, Q.
L, R L BRBAEIRER 2.
=tn
L ©)
Q. RIEMRMEI K MBI R,
Qe = —m
Re (10)

HZERAF , R, BERAREMH,

BE L, M Q. ERS~4% LLC ML , WWTFER , B Mypmin) M Mymay LB, 7=AER LR IEEEIRN K
EJ; ii/l max%% ﬁtﬁh}fﬁéﬁﬁi@ﬁuﬁﬁ# L, ¥ Q.o MAFM UCC25630x KARITIERM UCC256301 &ititE s
= /\T 3 éﬂ]'l\ 'i-lf.o

ERGIH | EREN L, M Q. ER :
L, =135 )

Q. =0.15 12)
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8.2.2.4 WEFMSIFHHBEMH
HAX 13 BESERATKLE,
2V 2
R, = 8x2 5 OUT (nom) _ 8><126 ><£:249§2
m IOUT(nom) m 1 (13)

8.2.25 WELLC HIREZWAHSH
BERIRERAHFSHZH , BIERFRHRIFRMNE (BIRAE ) . FERIZITHF | &R 100kHz ERERME,

fo =100kHz (14)
BIREERSHBNITESROT ¢
C = 1 = 1 =42.6
2 xQ, xfy xRy 21 x0.15x100kHz x 249 (15)
L = : 5= ! > =59.5uH
(27T><f0) C, (27T><lOOkHZ) x42.6nF (16)
L, =L, xL, =13.5x59.5puH =803 pH (17)

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

DTERERSEA

C, =44nF (18)

L, =615 pH (19)

L, =830 uH (20)
ETRLBIREKRSEH , AT EERMR

1 1

fq = = =96.8kHz

° " 2mL,C, 2mJ44nFx615uH 21)
ETHH LLC Eaithsk , FANKNERMRHCTF MR A BE AT AX#TITE !

l:n(Mgmax) =0.52 (22)

fn(Mgmin) =115 (23)
RAMZNFFRAENR :

fSW (Mgmax) =503 kHZ (24)

fSW(Mgmin) =111.3kHz 25)
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8.2.2.6 LLC #I4&MWB7%
ATAHERBNMITENRMER. ET 110% SHFRHFITEBR.
AEM RMS AR B RBEIU T AR#ITIHE :
mo | m 1.1x10A
L o _ M 22X PR _0.764A
N e 22 16 (26)
B/NFFXRMEN RMS BLBRBE U T HFRH#ITITE -
I, = 22 Vour _2V2 1612 = 0.659A
T wL, m  2m x50.3kHz x830uH 27)
EIRERSBRBELUTHFRNH#ITITE -
=12 +12, = |/(0.764A) + (0.659A)> =1.009 A 28)
8.2.2.7 LLC K&K E
HIREM RMS 8B RRBMARM BT (loe) TARKM AT BTR,
loes =Nxloe =16x0.764A=12.218A 29)
FHRITF , TERREMNEEHEAMABE, FRFEERFHENBROITELSRAOT :
e = V2 xlges _ N2x12.218A 8.630 A
2 2 (30)
MR R FIFRRA
= V2 xlges _ /2x12.218A _E503A
2 T (31)

8.2.2.8 LLC TEES

ANTHERHY BEZE , FEFERA - HSRA, BIUNHBSARTIRIT , £ VCC BEKXT 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,

RN © 2017, Texas Instruments Incorporated
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8.2.2.9 LLC if#REEEE
LT EREBENRREENITTESRN A CHERTRAER :
Vi, =wlglg =21 x50.3x10% x61.5x10° x1.009 = 19.607V (32)

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 Eﬂifv':‘ti_:%ﬁiﬂlé‘ﬁ%’ﬁ%% TLJ«XlttK1EEE’J§ﬁE*}ﬁ$Lﬁo
8.2.2.10 LLC #IREEFES
ZEHEABUSMEBEARLVRER. FEECABRERBSIMG , UpLS4PIR
AN EIRERF[OIXABEETTESHBRFUABEFRITESH,

| 1.009

Uy = 1 =725V

R wC,  2mx50.3x10 x44x10°° (33)

vV 2
Ver(ims) = \/[ 'N(;aX)J V2, = (420) +72.5% =217.4V
(34)
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 a5)
gfflEEE.uu, .

|, =1.009A (37)
8.2.2.11 LLC #I4M MOSFET
& MOSFET MMl ABEERNEZREMBE, 1%EFE MOSFET SIEBENRAREEBERN 1.5 1% :

VQLLC(peak) 1 5><VIN(max) 615V (38)
1E$E MOSFET BiE RN R AMEM RMS BRM 1.1 15 -

loLe =1.1x1, =1.109 A (39)

52 MR © 2017, Texas Instruments Incorporated


http://www.ti.com.cn/product/cn/ucc256301?qgpn=ucc256301
http://www.ti.com.cn

13 TEXAS
INSTRUMENTS
UCC256301

www.ti.com.cn ZHCSGR6B —AUGUST 2017—-REVISED AUGUST 2017
8.2.2.12 HEMIEXAIEMIZITEFZEM

RITHE IR E B H IR B YIRM MOSFET 5 , EEBARBERIREMN Z2VS 1217, REHMRKAR N IEIRERESFE
REBHERAETT =T S et , FEESZH ZVS, UCC256301 ETFTF AT m 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 (40)

ZEARTF 1Vins /DA FERIESR,
8.2.2.13 LLC EFeE—E
BH-RENFEEEESIUATARNBTITE -
VIN(max) 410

n

Vpg =1.2x =1.2x-—=30.75V
16 (41)
REH—MENFEERELIATARNBHTIHE :
oy V2 xlges _\2x12.218 _ssA
m m (42)
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8.2.2.14 LLC HHEEHES

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

T

| = loir = x10=11.11A

RECT 2\/5 ouT 2\/5 (43)
X 12V M EBEEA 20V BIEHE -

‘/LLCcap =20V (44)
BAEMN RMS FIEBRN :

2 2
I | 13 = [ xle ~10% = 4.84A
out \/( 2\/— OUTJ ouT \/ \/— (45)

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 (46)

BABEAERN

« FIEHE : 20V

o HELSURHER : 4.84A

e ESR:<19mQ

8.2.2.15 HV 5|HEEKELHES
ZNEEEES S HY S|BISBERIER: | BUFRS] UCC256301 S8R ThREIFE ., BiE Hy SIBIEEAEEESN 5kQ,
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8.2.2.16 BLK B|HI4EES
BLK SIEFN LLC M ABE , HEEMMITHAMXE LLC #i#85. UCC256301 MIRATE , H BLK BEHRT

[&o
¥ Bulk BahEERE 340V , BEETRERUTHERXITHE BLK BHEBE S KL,

340V
kg lk =———=113.33
BLK = T3y

(47)
BLK 5|BIEEPE 2 FEBSAIFRHATHFE B Pgiysns = 10mW, BLK RN EEFHES EEBNE U T AR TITE -
V2 2
Reikane = —em) _390°_ 45 51ma
I:)BLKsns 0.01 (48)
BLK £ EBEFREEBT AT HAR#TITE -
R 15.21MQ
R = —BLKshs =134kQ
BLKlower kBLK 113.33 (49)
BLK 7 EEERRSEBEUATHAH#TITE !
RBLKupper = Rpiksns ~ReLkiower =15.08MQ (50)
KERMEEBREREAMTUESIATAR#TIHE !
VBulkstart = 340V (51)
v, =340V x 09 _ 102v
BulkStop 3 (52)
4
V, e =340V x — =453V
BulkOVRise x 3 (53)
3.75
v, =340V x =425V

8.2.2.17 BW B|HI5ERS

BW S|HIBMANREFANMEBRE , HNDREEELERT . HRHRAEBER 12V, RESRELE 3 [E , XK
MseBE2E, At , RESANGHEEBIUTARNBTITE :
3
\/BiasWindingNom =12V x E =18V (55)
LRIt |, B OVP REEFFER 115%, UCC256301 224K OVP BREHBEF R 4V , FHILARF BW 3I#H
EBESUTAFERNH”TITE :

4V
VBwnom = —115% =3.48V (56)
¥ BW HPAS EERH T BB BHAIEE S 10kQ.
Rewiower =10 kQ (57)

LEpEFREETESIATHAERNHITIHE :

VR aewind: -V, _
RBWupper ~ Rewlower ¥ BiasWindingNom ~ VBWnom | _ 141y o 18-3.48 — 41.75KO
Vewnom 3.48

(58)
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8.2.2.18 ISNS 5|44 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 (59)
FE/E A AT E R B
Kisns = Visnsfullioad  _ 0.4V 12220
(POUT 1 } (120w L1 j
N Vegwom )\ 0.94 390V ©0)

RERBRBNBER  BNTEENSEBRRILBHERD .
Cions =150 pF 61)

REITEEER ISNS EPEREE :
kisnsCr _ 1222 Qx44n

R = =358.45Q
ISNS Cisns 150p (62)

BERRBNLS , T EH AR AIEE ISNS 5IMBE :

Visnspeak = V2, xKigns = V2 x1.009 Ax1.222 QO =1.74V (63)
OCP1 BFRHIEEEIRBREL AT HFX#ITIHE :

4V

IrespeakOCPl = m =3.27A (64)

OCP1 B ¥R IEEREMN B RBE I AT HFXH#ITIHE :
32
IsecpeakOCPl = IrespeakOCPl Nsec =3.27Ax ? =52.37A (65)

8.2.2.19 VCR 5|MERLERS

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

RIEFEZBINHES , VCOMP BE, AVCR, FFXEM, WAFHBARM VCR SR ERZBXRM 2K 66 AT
T~
1 1 T

= T+l = .l
C,+C, C, “N(avg) " *lcomp X & T (66)

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

ERiERERR[EEMN VCR SIMAIMERF=EMNEE, FAERFNDEENN Kycrrampe

VCOMP = AVCR =

| X 1 1
‘ ~ COMP ™ c,+C, 2 ~ 1
VCRRamp — C 1 1 T - [
L =l xT +1 x———x— C1 IN(avg)
C,+C, C, IN(avg) COMP C+C, 2 o o x2+1 o
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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8.2.2.20 REXEXEE

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

VLL =axVBLK +b (68)

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 (69)
N 69 EFNRBESE AKX 70

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

RLLUpper RLLLower RLLUpper (70)

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

V.
VLL = (|FB —%j x100kQ

(71)
MIBR Ry Lyppero BOLE—3K , VLL BELTF&/ME 0.7V, ZEHNBERRITAE. AGHARBERBEINFTENR
SRR FERZKT , ABRRIIBRERFHETIRER, 0, FENRREXHEKER 10% AE. N 10A ;
BAEERE , RARBERREN 1A, REAHBERE , FRAABETARNTRENEE , HEEHNTRENRE
(V10k , VBLK ) o REETLAR 70 MAX 71, AIBMEE Ry ypper M RiLLowero

EARFIAR | FEPERFHEMEIEER 402kQ , EEHEBSBEEIXERE 732kQ,

8.2.221 ¥ E5NHBERS

HEDRRR[RERBIMNRNEE, REHNEBARFANZMEL, EBAARIZIHEFZET , RE3IHE
i?ﬁif@in%E’ﬁiEﬂJNfﬁ?ﬁ?‘@%ﬁEO BAMGEA , FHERBREGT , TRRHNERKBEFNEBEIATER
TiHE
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SS ©
25 UA (72)

f£A 150nF BEF AR , BELK 72 HTEHAREIN K KO KRB NE RN 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
= 12,015 = /
s ~ g /
12.01 4og2 /
80
12.005 /
78
12 76
o0 1 2 3 4 5 6 7 8 9 10 0 2 4 6 8 10
lout (A) lout (A)
& 56. 57.
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: AAY
9 EJREW

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 73 FAR
Qut =1.6MC (73)

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

ccdropmax (74)
FENR/N VCC AR .
(;\/CC = —QtOt = 103 HF
Vccdropmax (75)

%% 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 (76)
BRIRERE-MENECMERR 1V :
\/bootforwarddrop =1V 7)

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

(78)
BEFR R LR S| S BAFHKN
Cooot = Ibootleak 'maxoff _ 85uAx10ms — 284nF
Vbootmaxdrop 3V (79)

1200

1000

800

d

o
0 3 6 9 12 15 18 21 2 27 30
Maximum Burst Off Period (ms)

62. RNV ESIFERBERAREXAEMRZRNRFE
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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)

63. RVCC 5|HIsE AR
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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,

%¢Eﬁﬂ%%§%%0ﬂmo%EEE¢%&%$@EW%%@%M§¢EOﬂ%%@%ﬁiﬁk,ﬂﬁﬁ%
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

EEM/%WL?M%EMW&%@% DR RESARFNSEE, SEESKBEEXEE , RAEASI
RNEESIEE | RS EMN 50 T4,

REAE HV EH5| M ERETMEREE. WIIHNABRNME HY EH 5B~ EESFEBRR (< 60pF).
RIEVENSHEER

10.2 #wRERA

o0
H

wt;J“:
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

kA, fFH UCC256301 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=

WFASCRY, 1ESMH:

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

11.3  BBCCR R E A

BN EFE A, 1 SNE Tlecom LRSS SO, A A FERER ST, R AR R

mnfE B, ARG R, AR OB SR P S BT D e k.

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 ©)
@ ©)
UCC25630-1DDBR NRND Production SOIC (DDB) | 14 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 UCC256301
UCC25630-1DDBR.B NRND Production SOIC (DDB) | 14 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 UCC256301
UCC25630-1DDBT NRND Production SOIC (DDB) | 14 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 UCC256301
UCC25630-1DDBT.B NRND Production SOIC (DDB) | 14 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 UCC256301

@ 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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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO |4 P1—»]
DO OO0 OO T
o| |e o Bo W
Rl |
L & Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
| [ 1
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O O 0O O 0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ .4 A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins | SPQ Reel Reel AO BO KO P1 W Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
UCC25630-1DDBR SolIC DDB 14 2500 330.0 16.4 6.5 10.3 2.1 8.0 16.0 Q1
UCC25630-1DDBT SoIC DDB 14 250 180.0 16.4 6.5 10.3 2.1 8.0 16.0 Q1
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TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
UCC25630-1DDBR SoIC DDB 14 2500 353.0 353.0 32.0
UCC25630-1DDBT SoIC DDB 14 250 213.0 191.0 35.0
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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.

i3 Texas
INSTRUMENTS
www.ti.com




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.
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