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X FB 5l I Y (lopto =
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RN SRR L BRIESS A B

SH TR B/AME  HEUME  BKE AL
» [ —— -
Vescamy | 106B) % (loplo= FB o |(I9po = 10678) % (lopto = Fa os| v
0.94*IFBClamp) i} ) FB 51 il [ E 424k

f3a8 S -3dB ki @ FBReplica M 4.5V % 0.5V 1 MHz
VEBoLP OLP {2 4.75 \Y
ToLp OLP {47ty () 100 ms
VR LA
Visns_ocp OCP & 1& T TSET #k3i >2.5v () 3.9 4 4.1 \Y
Visns ocp | OCP Bi{H T TSET &5 <2.5V 34 35 3.6 \Y
Visns_ocp_ss | BB ZIIATE Y OCP [I{H 2.9 3 3.1 \Y;
Nocp fili )z OCP #Fwif) OCP J&#i% () 7
ooess | EPTMR OGP EBEHE OGP R 5
VipolarityHyst | ISNS B LL 4 518 fify 40 mV
Visns_zcs WREN G ZCS L s +Ve B1H 100 mV
Visns_zesn | HURENE M ZCS LB Ve BIME -100 mv
VISNS MINCUR | 4 2 11 ) +Ve ISNS Il 50 mV
:'22?—“’””‘“ BRI Ve ISNS L -50 mv
tieh ZCS & OCP1 tLik s Ry b 250 ns
TZCSran | oo L ET RSO 70 sty 10 ms
IR
VioL LO #ir I i & lsink = 20mA 0.12 v
Vrvee - Vion | LO #irth s lsource = 20mMA 03 v
VhoL-Vus  |HO fiiHi K HE lsink = 20mA 0.12 v
Vhg-Vhon |HO itk mi i Isource = 20mA 0.35 v
Ve | bsss UVLO Tk 66 7.5 8| v
V- B MR IR Eh 28 UVLO IR W 0.78 09 105 Vv
HSUVLOHys
Isource_pk_HO | HO WEAE i i () 7t VCCP = 12V it} -0.6 A
Isource_pk_LO | LO WfEHi7 HL iz @) 7t VCCP = 12V i} -0.6 A
Isink_pk_HO HO i 3t i i @ #£ VCCP = 12V It 1.2 A
Isink_pk_LO LO A #E i @ £ VCCP = 12V It 1.2 A
B3
'EBNOTOT—QU'ESC (HB - HS) s it HB - HS = 12v 60 70 bA
lgoot Leak  |HB % GND i Hiit Vhg = 600V 0.40 5.40 pA
tchargeBoot BT 5 AR K D 230 265 300 us
®iEH
SSRamp ‘ R B R () ‘ 25 ‘ ms
OVP/OTP
Vclamp_otp ‘OmA ISF (4R A () ‘E OmA I ZAH A 1 L ‘ 1.35 15 1.65‘ v
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AT H R A2 MR T GND LR , - 40°C< Ty =Ta < 125°C, VCC =15V, #E N F& 58 it T 1 FL A IE LR , MHE 8 i 730
RN SRR L BRIESS A B

¥ Rk BAME  HBE BAE L: X2
Vclamp_otp | 1mA i iz i & (1) 7E 1mA IR A (LA 2.9 3.5 4.1 v
loTp BW/OTP 51 #_E ) L 7t 100 uA
VOVPpos i H R OVP - LT+ 3.5 v
VOTPneg OTP - FI#RME 0.8 v
OTPcomphys | OTP LA aiR i 60 90 125 mv
OVPcompHys | OVP HLE %R i 65 100 145 mv
OTPBIanking | 121411y OTP spikans ] 50 ms
startup
TOTPraut | OTP M lin il 330 us
TOVPeay | OVP #ilik il [ @) 40 us
It prgm i?i?’r‘ﬁrﬁ%%ﬁ%fﬁﬁéﬁﬁﬂﬁ LL 5] 10 A

lLEE/}IL( )

tLLPrgm 5% PR A e B A G FER I 1) () 2 ms
& PIFE X B )
dVig/dt [ ATRIIEES ( TR ) @ | 0.1 200 Vins
[0S
tPauseTimeOut ‘ it ag () ‘ 1 ‘ s
FLe S
Tor Hocrim g (1) Rt 130 140 °C
TiH AR (1) 20 °C
(1) REEMK. HEER IR
(2) R&sE/~NEK. B ORIE
6.6 JT
FTAT R AR AR T GND [ HJE , -40°C< Ty =Ta < 125°C , VCC = 15V , HEASBE i T W AN IE LI , M F & o i

(KR AL, BRAE S A U

S8 b s B/AME  HBE BRE =X 74
trLo) Tt A 10% % 90% , 1nF H#k 30 50 ns
tiLo) T B bt [] 10% % 90% , 1nF 14k 20 30 ns
trHo) T A 10% % 90% , 1nF H#; 30 55 ns
tiHo) T BBt ] 10% % 90% , 1nF 14k 15 50 ns
toT(min) Be/NFEIX I i (1) 50 ns
toT(max) B RBEIX B IR) (B XA ] g ) (1) FAGIE] ZCS FHAf: 1 us
tom(max_zcs) | IRKFEIX I A] ( BEIX B ) ) (D Kz zCs Fft: 1.1 us
ton(min) S5/ AT B ) 250 ns
ton(max) T KM AT T 5 1] 10 us

R ZJEFE IPOL A5 5REIE DT | o
tipoizes) 0 i 1l i E| ZCS FH{F 500 nS
(1) REE/SMR. @I wHRIE
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Vi = (Voym — k*FBReplica*Tsw /2) (2)

VTH - VTL = AVCR = k*FBRepliC(l*TSW (3)
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% 7-1. TSET HFZEHE

TSET £3%5 TSET HE TSET HE IPPC 247 JT B ISR | R4 25 [ H 4 -9 e AN ]
v) v) PR (ns) (us)
FT 3.5V OCP FIF av oCcP (kHz)

17 2.295 2.686 698.6 68 0.5
16 2.168 2.813 591.6 80 0.5
15 2.041 2.941 501 93 0.5
14 1.914 3.068 4243 112 0.5
13 1.787 3.196 359.3 132 1
12 1.66 3.323 304.3 156 1
11 1.533 3.441 256.7 184 1
10 1416 3.568 218.2 214 1
9 1.299 3.696 184.8 257 1
8 1.182 3.813 156.5 304 1
7 1.074 3.921 132.5 359 1
6 0.967 4.029 122 424 1
5 0.850 4.147 95 490 1
4 0.742 4.254 80.5 588 1
3 0.644 4.352 68.1 694 1
2 0.547 4.450 57.7 820 1
1 0.450 4.549 48.9 968 1
X <0.392 >4.607 X X X
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7.3.4 HiENSEIX ]
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FER KBTI ZCS Tz AT I8, BifE AR R T e AR AR DR grh |, MR Bl R M5 5 ( Ipolarity LLAS
AR ) P 0 PR A AT 45

FIF LLC /) B ARG FRERAE | 42 A0 M 2845 2 1 2 v 0 5 S B ALAER I - 5 5388 22 R R AE X I (8] o R BB XIS (] 2
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7.5.3.2 A B EH

fFH LL 5180, F AT BABC B UCC25660 it N HF fikigh kAl LF 98 R AU I Th R gl . ] DL B I AN IR E 2
HFBurstEntry 1 LFBursttEntry. 77 7.5.3.3 R T3 R UA] 58 B L B 19 5 2 RIS 2.

Kl 7-19 $iiik 7 UCC25660X 7E R AN I HEAMIR 1147 .

HFBurstEntry % 5 it 75 B2 2% 5] N i) FBReplica HiJE , Mt R4k N HF fikrhBkERe = .

LFBurstEntry %t S1& 1E J5 i) FBReplica Hi[% |, Mt R4ia ik N LF AR,

Y FBreplica =T~ HFBurstEntry i , UCC25660 LA IE# IR IZAT

Y FBreplica /T HFBurstEntry {2 KT LFBurstEntry if , UCC25660 L HF ki Bkikiiig4r. 76 HF ki
BEERAE N, A R E I HIEHIE S FBReplica 15 .

2 FBreplica /N1 LFBurstEntry i} , UCC25660X LA LF 5 k#0417, 7 LF RAMKX T , MNP RftE
[&il %€ £E LFBurstEntry [®18 .

1ELL LF REMARIZITH |, 24 FBReplica T+ % LFBurstEntry BRIfE UL LI |, 2B 3—AN80 LF RAEBL. 24fki%
SERT TR HUE A H FBReplica {1 PacketStop BIEIN |, Bi& w21k,

T LF REB PR e sE | DU LF 988 T/EHURET7E 200Hz £ 400Hz i K .
WRGEGIR TR, W) LF S8k Bl r B2l | DUk Gt B4 HE o R 1 000

A

VFBReplica

HFBurstEntry

Normal switching LF Burst Normal switching

»
»

& 7-19. {81 FBReplica B8 & 2R R,
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7.5.3.3 EREREHFE

RERAER AL IE L B VEP (R4S B /) 28 AT B . FEGRARIN B , 18 IR I iprgm SBLBHESISI | P
7 ) S ADC (Vi a) TE Tiprgm I AVALIIE . 7E Tprgm ZJ5 , Iiiprgm BOCHT , FEIE LL HBH 4 FEES K
& (Vis)-

A | |
IBWPrgm | |
| |
S1is closed : S1is open :
| |
Jvsp . VLLA b oo . !
S1
Z VLLB |-= 22— = :
LL : f VLLA-VLLB :
]
{1 * ADC : :
| |
< e U—
1ms ' 1ms !
& 7-20. LL 5|42
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ok 81 XHE LL 51 LI (Vioe) BEHEH TR EMMPMADIZE | fEZMATIET |, RES1F1E LF R
(PacketStop)-

MRIEAFH Vg I, BLA Va5 Ve ZBIRHEEZ | o7 DU E i 8N HF RN ¥ FBReplica HL
JEo XA LURYE PacketStop/HFBurstEntry LLZFEATIHE | FRPGH TR BRILZ AL | G AEE R
TN REA B (R IE 10

g VTR VA - Ve AR, Hi

Viia - Vi = (RullR)* ILLprgm (7)
Ry||IR; = Rth
YA H T i H 888 B LF R A B (1) FBReplica.
LFBurstEntry = PacketStop/0.6 (8)
R 71-2. REBEASI AT mERE
VLLA- VLLB (V) PacketStop/HFBurstEntry L% R
>2.41 0.45
2.185 NiEH RREEH
1.754 0.50 LF 4% # 200Hz £ 400Hz
1.391 0.55 LF 4% [ 200Hz % 400Hz
1.087 0.60 LF #5235 [l 200Hz % 400Hz
0.833 0.65 LF 455 [ 200Hz % 400Hz
0.617 0.70 LF 455l 200Hz 2 400Hz
0.441 0.75 LF 453 [ 200Hz % 400Hz
0.176 0.80 LF ## 5 [l 200Hz & 400Hz

HI T Aef BB B RGN S AR IR (AR, SR REEA , B E RGBT ERGHIMY
H .
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7.5.3.4 PFC 7/ %

PFC JT/5iZAE ] TSET 5. EWRmMIAEME 2 )5 , TSET ¥ — M RiZH T IRE)/ME 5 MOSFET ( 4140
2N7002 ) fZH4md 5. 24 UCC25660 A LF REEAR , PFC /XG5 2 . MiEfl#B T LF
RAERIT |, TSET 51 JHL T 2481

7.5.4 X EHABHE
HV 5| B T A2 RARAE A IIRD X B 25 2% i FL
7.5.4.1 (LT HV 5] BIFEATH 00

HV pin voltage

[ | | |

en_xcap_detection

|<7|4 700 ms ————»<+——— 7x12ms T»
|

pocc-ecccec- L] !
13 : | 13
12} 5 : 2]
11 H : 11 :
10 : 10
HV test current = L ;
12ms 36 ms
acin_zx_detected |
360 ms
en_xcap_discharge expired
B 7-21. T FAWFIX HV 5]
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start

700 ms expired

Enable Zero Crossing
test current 11

No zero crossing
for 12 ms

Zero crossing
detected

Enable Zero Crossing
test current 11

No zero crossing
for 12 ms

Enable Zero Crossing
test current 11

No zero crossing
for 12 ms

Enable Zero Crossing
test current 11

No zero crossing
for 48 ms

L.

No test current or
discharge current for
700ms

Zero crossing detected
or 360 ms expired

Enable Ixcappischarge

B 7-22. 53k ZCD 1 X B 258875 e Vi A2 I

1. FLL 700ms , HV 5] i Z 6 e il 2 il — K

2. &%, HV SIS RCE | FFEEEEA 12ms. RASRE HY 51 HE |, AEZHBERES/NT 9V BIE
3. WIR HV BB EARREZ OV BUF , WAl 1, A5 F i HY 51 2 KT 9V R

4. W HV SR ETRRES OV DU, ke RIS 12, A5 2 13, 14

5. 14 W L R ORI [A) Y 36ms

6. WIRBMEEIE S 14 2 f5 HV SRR OV BUR | ) X A28 #5550 E L i 42238 360ms .

7. PN R A TR B /N AT RS A 700ms
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8 87 FH ISt

PAR BB 2 BE BANE T TI e, T ARG HER PRI e 6k . T % )7 R AR ST & oo i

&

MG T N 20 B IEF IR T R AR SLEl , IR REtThee.

8.1 MNARFER

UC25660 RI/ESKIL LLC SIS A A il o O 7 AEaSPFEE 5 T , T e 7 M RRS 8, TR S

IR

. £IhEE EVM g
* Excel il H s
o fHEBR

FEFE T RIGE T, Rl — IR B R

8.2 LRI

NIRRT AR UC25660 1Eufz i 4 i R 47 LLC A

Vin
AC Line
AC Neutral
vcep V5P
Vz
RLLupper
OVP/OTP
LL
Rext RZS
RLLIower

RBLKupper

O_J Lr
HO
HS
— BLK
vCcep

—

i

@)

Vout

@)

Cisns —=—
R &4
BLKlower LO |_
O
>
° p=4
< ” %
FB >
n"
&
|—0
1| Hv Hs |16 HS q
RHV >
HO
BLK 3| BLK HB
V5P OVP/OTP 4 | ovp/OTP
UCC25660x
FB 5|FB VCCP
R
TSET_upper LLO_IE L L0
TSET
TSET 7 | TSET GNDP
RTSETﬁIower
V5P 8 | vsp ISNS |9 ISNS
RISNS
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8.2.1 &R
< 8-1 WA T BEiH R

* 8-1. ARG TTHHAK

2% WREL | moME | mowr | Bkl | B

MNFE

EREEN e 365 390 410 VDC

AV HA s Y 85 264 VAC

/RS 47 63 Hz

fNEIT UVLO Tl 365 vDC

A B UVLO X 315 vDC
A RRE

i B, VOUT To SR E i 1 12 vDC

AT, IOUT 360VDC % 410VDC 15 A

it PR R B0 390VDC H.iifi# = 10A 120 mVpp
RO

PRI 100 kHz

WA 5% 390vDC 92

TARIREE SRS 25 °C
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8.2.2 FEAWITI R
8.2.2.1LLC L)FHER

TRV, EERfE LLC hRFCE . MACHER ) LLC ThER i FE8E T N T “ %1t LLC 4R
MU R RRUE AR . Z N F RS BT SN A R ACRIE R e 8RR . N AR T 4041 LLC
AN E R — VGEEGEAL (FHA) 771 27 R 3t i — N R S, (HR &R ERAS S T FHA 45
B R AL AT AR R A V. T BT SLUA733 “UCC29950 [ LLC it ” st 7 —Fh B Rt
i

8.2.2.2 LLC 12

B, IR RRR S N AN H A o AR R A L L

VA
N(nom) "= _ 39072 _ 16 05— 16.5

Nps =
VOUT(nom)

)

SRIGHE LLC B 28365 Moming F1 Mamaxy» TRBEEN 88 ML K M 0.5V (Vy) , JF HLR LA ARFEHISN =4 0.5V
(Vloss)°

Your(min) * Vi __ o £12+0.5

My .y =Npg —————=16.5 =1.006
G SV w1 2 410/2
(10)
V. +Vi +
MG(max) ~ Npg OUT(max) oss _ 16.512+0'5+0'5 _1175
Vin(min /2 365/ 2
(11)
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8.2.2.3 ##EL, 71 Q,

Ln AR B AN IR FUR 2 T

z
I
£ £

Qe AR ] 1) i 5 D 2

Lr/Cr

G = Ae

fEZ A, Re 2SRRI

(12)

(13)

VERE Ly A Qg M%7 4 LLC BI3MIZL , 24515 Moming F1 Moqmaxy ZeAHIAE . 45 5 4% 0 (29 25
FIAT Maqmage A AN 636 U Ly A Qg MEEAE B, Boibih BB it ks s .,

FEA R, Pk FFH Ly A1 Qe {HA2 :

ly=6

Q=03

8.2.2.4 HiEER i F A
T AR 16 B E R A L .

_8xNeg® Vout(nom)  8x16.5

A= >

2
m IOU T(nom) m

x— =176.5Q
15

(14)

(15)

(16)
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8.2.2.5 #i5F LLC B IR E B TS
W IR B B T E BB 0T, BB FRFRFRIT MR (IEIRR ) « Uit |, 8 100kHz {E AR .

f, =100 kHz
(17)

IR [ B 2 H T ST S

1 1

- - =30.0nF
2 x Qe xfy xRz 2mx0.3x100kHzx176.5Q

Ca

(18)

lg = L = L = 84.41H

(2mxf,)?Cq (2 x100kHz) x30.0nF

(19)

Ly = Ly x Lg = 6x84.4 pH = 506.4pH
(20)

WYL S UG |, BT ST ) SEPR oo B, (8 AT 5 A2 B R B0 18 2 £k, SR )5 S8 AT I RS f7 5 LA
WIE RIS AT .
PR IR B S HON

Cr =30nF
(21)
Ly =85 uH
(22)
Ly =510 uH
(23)
M T RS IR I S5, WL RS IRATR
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1 1

fy= = =99.7 kHz

o JLrCr  2m\[30nF x 85 uH

FF W LLC Mot ih £ | Hok St/ Mg s F AR AT AR i

fN(Mgmax) =07
fN(Mgmin) =1.0

RN RIRZ N
f

SW(Mgmax) =69.8kHz

fSW(Mgmin) =99.7kHz

8.2.2.6 LLC ZJZRMHE R
TR RN T iEFE . HRiEET 110% &
WM RMS fiak i i A AR

I T 11><15A

I =
OF = 2[ n ol 165

—=1.111A

NI RIZAT ) RMS WAL i AR A A H

_2\/§XNPSVOUT —2\/§X 16.5x12

S

I

™ wly T 2mx64.8kHzx510uH

YN

AR

=0.797A

Vs

1~

(24)

ElHj

(25)

(26)

(27)

(28)

(29)

(30)
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TR (Bl e F R DA A aUfF Y

b =2 +log? = (1:1114)7 +(0.797 A =1.367 A
(31)
8.2.2.7 LLC XM AR
SR RMS A7 3 LR Fid WA IR (Iog) SR B«
IOES :NPS XIOE :165X1111A:18327A
(32)
FERBT R, AR SR IRBAMER FH Ok I & . SRR AR S R R R F
s = V2xloes _ \2x18.327 A _12.958 A
2 2
(33)
HH N B 25T S IR
oy = V2xloes _ +/2x18.327 A 8950 A
m m
(34)
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8.2.28LLC T/E#E

NTHEM HY BRI, fE—MwE 4. UG W E SBT3, £ VCC HE KT 12V,

AT DURR R DT AUAR 4 8 B0 S AR R 4%

o IEECLL - W1 IR WE =33:2:2

© W TR ¢ 450V

o WIGHACHEIE ¢ Ly = 510uH

o WIFMGHBE BT © Ir=1.367A

o RGP THUE @ 36V

o IRPBHBFEHIR - lws = 12.959A

o B/NFRAR © 69.8kHz

o BCRIFRMIE @ 99.7kHz

o WG RGN 2 B 4 2% - IEC60950 1 5 7 44 2

IEHISAT WIE B N T IR B iR, MR LLC 1217 , L PFC AIRE X AEfFHLIE S
TR, BEIN AR BTN, AR TR EARIR 2 , 1 LLC W LMEIR I i+ ZCS WA BRI R T iz
170 IR P RIBE T, RIS SR AR F s |, % AR AR A N AR

8.2.2.9 LLC £ B [54%
VR HEES B A AT AL HE e 3 L B 7 3 DL HR AT T A

Vi, = wlplg =21 x 69.8kHz x 85uH x1.367A = 50.946V

(35)
AT DURR A DA AR 1 1 B0 5K L Jss
* MK : Lg=85uH
o FEHN : lk=1.367A
© Ui TACURHIE @ 50.946V
o BiFRLH: 69.8kHz £ 99.7kHz
WER , A Lw T e AR R 48 1R B E IR U AT E AT ISR H B
8.2.2.10 LLC ¥R HEH#
AR DT AR AW L. 752 FCFE B R S e 2 a2 2F , DABI b B 4
PR LSS b )AL L He ol i PR LR T A H
Vor = B 1.367A ~104.0V
wCr 21 x69.8kHz x30nF
(36)
v ’ 410
IN(max) > 2
VCR(rms) = [ 2 J +VCR :\/(Tj +1040 :2299\/
(37)
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IEEHE :
VIN(max) 410
VoR(peak) =5+ V2Vgg = -+ J2x104.0 =352.0V
(38)
HEHBE :
VIN(max) 410
Vor(valey) =5~ 2V = - J2x104.0 =58.0V
(39)
HE HI
s =1.367A
(40)
8.2.2.11 LLC %72/ MOSFET
A MOSFET 4t A oI LA H B MBI FRLFE o 346 % 169 MOSFET 405 oI A S P £ 1.5 £ -
VQLLC(peak) =1.5x VIN(max) =615V
(41)
PR MOSFET %€ HL i N N i KA RMS B 1.1 £5 -
IQLLC = 1 .1)( /Fi’ = 1 504A
(42)
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8.2.2.12 HEMIELXHT IR Rt EEFET

PR B -k I MOSFET J& |, i BT ARG I 5 028 1 ZVS 1847 . WA 4R < T s (4 18 415 He a2 A
Fol 42 FE OB IR HR IR 25 FF 0L 7TT S BRI |, A BESEIN ZVS. UC256604 T 56 m 1 #e Se I [ 38 W A6 [X I A . H 3
60 BB B AS YE L 9 0.1V/ns % 200V/ns.

A ZVS 1817, WHHAT — RPN R I, FEmM oG fs IR iR T B Tos Bl

2
Input Voltage (V)
— 350

175 —--— 400

Remaining les at Gate Tum Off (A)
~N
\
\
\
|
[
\

£ 125
s

0 2 4 8 10 12

6
Load Current (A)

& 8-1. HIERIFEIX I Al

E AL 5% S LR RTIT MR, HARGIE 5% T IR TR

MAZE AT BLE Y, RO BB ATV Y, (8] P R R 1 B N IR AN Iin = 0.8A. ZETHELB AR | AURIE
FIZMITF IR i Ar A A . SR T A MOSFET #dfa 32 b BEAT At . FEABIH , Cowitchnode = 400pF o /N 32
FHLUF ARG

IMIN _ 0.8A —oV/ns
Cswitchnode 400 pF (43)

ZAE KT 0.1Vins HIH/ N Al #a I B2,
8.2.213LLC BR#E—RE
S AR ROAE B DU A SIS

V
Vog =1.2x 1) _ 4 5, 410 _ 59 g2y
oS 16.5
(44)
i AR RUE I LR AR
2 x| .
Isay = V2 OES _ /2 x18.329 =8.250A
T T
(45)
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8.2.2.14 LLC %1 2548

LLC #effeds IR IMAN T 225ty B s | (5 — /N DR iple PRIl T BE A B T o U 0 i o M A o Al s o PR
ARFCRE AR I A R, U SR SO RN

IRECT :%IOUT :$X15:1666A

(46)
XF 12V gt s AT 20V FiUE FE K
VLLCcap =20V
(47)
HL 2 A% 1) RMS 5 LN -
m 2 m 2
le(our) :\/[ﬁ/ourj ~Bur =\/(m><15] ~15% = 7.251A
(48)

RS RS MBOR B [ A 40 A s B B I AUE SUBCRIAL , 2 DA IR, JUHGR T R AR AR
TIEAT IR R RS NAUE SR BT REA AL, BRI HE PR AN A AR

LLC 2%t A S0 L T 2 I A A IO AS U AR IR /D T BR B. BEAE T i I, B T it (B FOh I B
HLRL ) BIRA DR B A 45 -

v -
ESR, . - OuT(pk-pk) __0.12V _54mO

IrecT(p) 2%><15A

(49)

HLAE ae RS A

o FEHE 20V

o FUESUH R 7.251A
+ ESR:<51mQ

8.2.2.15 HV 5/ [F B Hi 7%

LA S HY GBI & BGER: | LURE] UC25660 #3HIhRAE L. HV 5] & 5 Hi B A% UM 5kQ.

8.2.2.16 BLK 5|14 /%4

BLK 5l &AM LLC BRI |, & M SImAOCHkr LLC ##egs. thath , BLK 5 536 A A it kb

o

;
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BLK 5 Jii1 L 23 1T % PR T 75 THAFE & Piksns = 15MW. BLK A& B B 28 S48 i DA R A5

VIN(om)? _ 3902
Rprgsns = RBLKupper + RBLKlower = PBLKsns = 0015 10M0 (50)

% H% 365V LLC JazhHiE. 285 , Veikstart -3 VBLKStop~ VBLKStartHys> 1BLKSink RKAUIT :

RBLKupperRBLKlower
RBLKupper + RpLKlower

RpLKlower
RBLKupper + RpLKlower

VBLKStart = 365( ) = VpLkStop T VBLKStartHys 1 BLKsink( ) (81)

2R Vikstop= 1V, VeLkstarttys= 0.1V, Iiksink=5¢4 , WH LAS H R kupper MR BLK10Wer 7Y 71 9 10MQAI35.4k 0.
N RaLkiower EFFFRAEIH 35.4k Q , N Rg kupper 1L£3E 3 R IEARHEE 3.3MQ .
SEBR S B R A AR AU H

VBLKStop T VBLKStartHys +

RBLKupper + RBLKlower
RBLKlower - RpLKupperRBLKIoWer =358V (52)

VBLKStart(
RBLKupper + RpLKlower

RpLKlower

(RBLKupper + RpLKlower
I BLKSink( )

BLK FEBHEAITHHER] A N A XS H

VIN(nom)Z 390°

p - = = 15.3mW 53
BLKsns (RBLKupper + RBLKlower) (10M0 + 35.4k0) ©3
LLC kW g ml fy LA R 2 3 A5 H
RBLKupper + RpLKlower
VBLKStop( RBLK oo ) = 280.6V (54)

8.2.2.17 ISNS 7/ it #%

ISNS 5| I8 i 145 2 kA S HE Y . ISNS 514> 5 TSET. BLK 5| i H FH 28— i 8 it 3 K F o 3 34
I R L (VEgopp) N 4.75V. ISNS 5| Jilid 2 @ il i £ /K F (OCP1). OCP1 fERI{E AN 3.5V B 4V ,
FARE T TSET 3] I HFH 2,

T T A ISNS 5 &

VisNspeak = V21 = 2 X 1.367 = 1.933V (55)
Jol PR HLTUAT I F AR S | DR PR R e e A A G FBE 282D

Cisns = 150pF (56)
fES TR, T TSET 161 4 ( 214 77 8.2.2.18 ) o X ity BIME

OCP1_Threshold = 3.5V (57)

SRIGHEEPT T B ISNS FiPHARE -

OCP1_Threshold - C, _ 3.5V-30nF

R < = = 329N 58
ISNS™ "Visnspeak - Cisns 1933V - 150pF (58)
RISNS = ZOSQ%EZI‘[@EF‘ °
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BEAh , AT LURRAE 25 E 5 H T T I Vepreplica HLERIEHE ISNS 5l I HIPH 2% . 7EE# € MMEAS , RiAEFS
FBReplica fE4E D)% MK T Vegopp , 11 8-2 FiiR.

8.2.2.18 TSET 5[/

TSET 5| & T B VCR 4 25 (8] 5 BB /ANF A Z . MR Frdk i o |, W R 2% E OCP1 WA 1A
2RI (Kg)s a3 tHE ( Rycrs Rramps Cver ) ~ BORFEXE[A] o

M, kT TSET &I 4. K, X Ti&T0 4 , TSET 5] B & 75 EAE 0.742V 3 0.85V 2z Ja] |, ik
TSET 4fik 1% Hiax. TSET 51 B 1MQ (Rrser upper) M1 191k Q (RyseT tower)e 142 , TSET 5l HIHE

K
RTSET_lower - V5P 191k -5
1% = = = =08V 59
TSET RTSET_upper + RTSET_lower 191k + 1M (59)
e TR 4 BN

FBReplica = 0.0076P;;, + 1.7364 (60)

HA S AT LR Risnsy Cisnss Crs Reikuppers RBikiower fE+ TSET IEI 4 KR 73 a3 I A 245 17 HOG
E

FEIXH, N T Py, BURRIE P HEM 92% R

P
Pin=—5% (61)

Kl 8-2 &7 T AHXT T LLC i A Y)# 1) FBReplica Hi/% .

3.25

275

25

VEBreplica (V)

2.25

1.75

0 20 40 60 80 100 120 140 160 180 200
Piy (W)

K| 8-2. FBReplica 5 Py, AHI% &

8.2.2.19 OVP/OTP 5|/

OVP/OTP I TR W R G 321 IR . Bedlh , 1251 B F R A A St B2 AR 45 (NTC) #A g P EAT 3 #vBR 3
F i B 5 4L v s 2 s 4 0 5 L P b P B R, R P P 5 9 A L v i S B — R E A i
OVP HIMESET k. FEZBLTT |, Arfikdmth By 12V (i B AMIRBM SR AL A 2 . s e kb
0.5V (Vf) , JF BRI H A FE#E— 20 T % 0.5V (Vloss) , U { B SeH bR FR L A R AR H
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VBiaswindingNom = (12 + 0.5+ 0.5) - —— N, =(12+05+0.5) -5 =13V (62)

FEML BT, FEAR OVP BIMEZARFRE ) 140%. UC25660 %54+ 1) OVP BI{E /KT (Vovppos) 4 3.5V-
FEAN IR TR BUE R RE S DL R AR

V,=(14- Vout+Vdmp) Ny —E YV oyppos = (14124 0.5+ 0.5) - ——35—143V (63)

ABBLARE Y 7R 20 — A R S PR e FL A 15V
filc OVP I ) sizFin H HL T Dy

No
Vout_ovp V. + VOVPpos) N Vdrop =(15+35) -5 -1=175V =146% - Vyys (64)

IEHAB4T I , OVP/OTP 5l B E M 4bT 0.8V & 3.5V (I TAEE AN . N 7 SEBld #fy , OVP/OTP 5| i
FiKZ 0.8V OTP HIfEHLL .

FEZR T, OVP/IOTP S EAL )y 1.4V BRI T, 251 b i A 24 BELAE R

14V _ 1.4V
lovp_oTP  100-10"%4

Rovp/orp_25 = = 14k0 (65)

Rext - RnTC 25
Rove/orp_25 = Rext + RNTC 25 1440 (66)

Horft Reyq 72 5 PR B A3 IR A SMEEFEL P AR - Rnre_ o5 A2 Z i A8 rE BEL 25 A PR PELAE
FESLBETT T, RS IEAE Y 1100C. BRI , MRS NTC fn] FITEANIRBE R AL , ik $%

RnTC_110
RNTC_25

( 2% B57371V2474J060 H#fi % ) - X HIH Ryrc_110 &AM HPEATE 1100C R ¥ HFH.
Xt OTP filik , OVP/OTP 5| ffl i JE S AT 0.8V,

=0.035263 (67)

08V _ _ 08V
lovp oTP  100-10"%4

Rovp/oTP_110 = = 8kN (68)

Rext * RNTC_110
Rovp/orp_110 = Rext + RNTC 110 8k (69)

AN R 66, JFEA 67, iR 69 , 13t Rurc 25 M1 Rex ¥ 510kQ F1 14.4kQ . [HIL , B2k H7
RnTc_25=470k Q ( il it 45 H 25 © B57371V2474J060 ) Al Rey=15k Q .

DRI 7 08 A P e 32 (1) L BHLBS S, OVP/OTP HELE# N

15k - 470k -6
Rovporp_25 - love oTp = (m)~100-10 = 1.454V (70)
£ 110°C '~ , OVP/OTP HJEH A
_( 15k - (470k - 0.035263) —6_
Rovp/orp_110 " lovp_oTp = (15k T (&70k - 0_035263)) -100-107° = 0.78V (71)
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8.2.2.20 FRERHFE

&8 LL 51 HE (VLLB) AiEd: s LL 51 By e > 28 , Witk A i A8 1% B HFBurstEntry fiI LFBurstEntry [

i, TR,

RLL_lower - V5P
RLL_upper + RLL_lower

VLLB =

RLL_lowerRLL_upper
RLL_upper + RLL_lower

VLLA = VLLB + L Lprgm

w# 7-2 fion , (VLLA-VLLB) HiJE#E T VLLB/HFBurstEntry Lt%.

(72)

(73)

ST UL | 5% (VLLB/HFBurstEntry) = 0.55. [k , (VLLA-VLLB) {5k & RA% T 1.391V.

T4 , HFBurstEntry 5 LL SIS ROCRWTF s

VLLB

055 — 1.818-VLLB

HFBurstEntry =

LFBurstEntry #5255 LL 5| RS A/ELL R R &

LFBurstEntry = VLB — 1667 - viLB

¥ it %€ VLLB = 1V fil VLLA = ( (VLLA-VLLB) ) KHJE ) - 0.1V
JiFE 73, ATLAMRH RiLuppers Ruitiower 77911 641k 1 161k.

Ba , SEBHERE T RiLupper = 549K Q I Rifjower = 140k Q

IRIE , AR S BRI N ikt 5.

__ 140k-5  _
VLLB = 170k + 549k — 1016V
_ 140k - 549k _
VLLA = 1.016V + f7orar - 1044 = 2131V

VLLA—-VLLB = 1.116V
HFBurstEntry = 1.818 - 1.016 = 1.847V

LFBurstEntry = 1.667 - 1.016 = 1.693V

(74)

(75)

o I RER AN TR 72,

(76)

(77)
(78)
(79)

(80)
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8.2.2.21 Wi I

Efficiency (%) vs Output Current (A)

925
92 \
;\B‘ 91.5
>
[$)
| =
Q
Qo
5 o1
— Vin=390V
—— Vin=365V
90.5 — Vin=410V
90
2 4 6 8 10 12 14 16

Output Current (A)
 8-3. R

File | Edit | Vertical | Digital | HorizZAcq | Trig | Display | Cursors | Measure | Mask | Math | MyScope | Analyze | Utilities | Help ﬂ Tek ’
Curs1 X Pos )
-5.14ps
Curs2 X Pos ()

4.84ps

o« 2.0V/div §,:1.0G EE» 434V ‘
@TH 7.0V/div §,:20.0M § MNome ~~~  Auto |
T 200.0V/div 1MQ 8y:200M T 49 acqs RL:50.0k

@7H 300.0mV/div 1MQ By:20.0M m Auto  October 09, 2023 17:19:57

5.0ps/div 1.0GS/s 1.0ns/pt

K 8-4. 32X (Ch1=ISNS , Ch2=L0O , Ch3=SW , Chd = iR S HRE M EEHEMEE )

S
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8.3 HYRFHICE I

8.3.1 VCCP 5| il 558

AT BEAE LW T f¥) VCCP HLZS 38 | BMECRIELE LF RRISATHIN | VCCP AT VCCsiopswitching 7K F
Z/DIEFE 100pF AR ARSRA S

8.3.2 5| AR

16 LF 2RI, HB 5] B E S AR X 50 28 4 FE R T R LA Croot 515 , IXK SRR . £ F—
MNRE TR, Croor LUAFA LML , DUE AR MM I 2s 4t , BHE LO (WS f & i 2 il
Cvcep 3f5#h78. UL, TELCIR R W B | = 3K 3h 2% 8 FE 00 Th 2 B4R 5 A %42 31 HB A1 VCCP
208 RANFERAS o

B8 RGeS X P T 150ms , 12 — BRASI0TE 11 IR M 1V, Bk E 236 LR TG g 8V, DAk G 3L
UVLO . 31578 EIRA VR R -

Vbootmaxdrop =Vyccp — Vbootforwarddrop -8V =12V -1V -8V =3V (81)
B i AT LARA 2 5] S A AR R

I
CB _ BOOT_QUIESCENT _ 60uA x 150ms — 3uF (82)
Vbootmaxdrop 3V

8.3.3 V5P 5| jHHA S

G NSNS D RS E GND. TS Bk AR R/ I 1 uF 2 4.7 uF f/ MR LA
a2 .
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8.4 i/

8.4.1 fi/H1E

B T fRE R A AR DAL, IENAE VCCP 5|l EAE — A~ 2.2uF PR AR . % 2.2uF ME AN R 25
i VCC 5.

BN gl FHZER Cg #IUCN 0.1uF . FTRIEHENR AR E 5 FHAESAH/ME. 51 FHEEZNLE K, L
[FLE B AR R RAF IR A28 R . 1S ESRPHI5] IR,

5 5 H R FEL YRR N B . UK R R ) LLC N KA B A AR 10 5 1

ISNS. BLK. LL. BW/OTP [ s 25 28 N R s 5E i 5] .

FB i 2k N R &5

79 ISNS HiLZ5 284 F 5 HL 25 25 B COG. NPO P& i 7% | DASZIR{IG o &

7E VCCP 5|1 L3 b B e e 5 2%, DAL JE il B SR i sl .

PRFF 0 2 11 v PG [T B RN TC L B 5

WR HV 51 - 752 2kV HBM ESD %54% , WA LAYE HV 5] I EeHh 2 (R 750CE — A 100pF H52% , HF1hihm
ik 2kV ¥ HBM ESD.
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8.4.2.1 [RFE/E

H9 H10
365V to 410V
Vin
a7 >
2
T s s
5312028025006 5312028025006
. Npri: Naux: Nsec1: Nsec2 = 33:2:2:2 V4
uND>——1 o sclio sélio
o . LM = 510uH -
5 Rt 4 L Koz
Ho
% | 1pB60R105CFD7ATMAL | 0.0150F -
07 422 - Lr = 85uH SNDI SO qon/ 5
Toov 10 Rt o I «vez
S0k ] o
sw 5
+C7
=hov " 2 10 7o | arour | 22F | 2F
G8uF 5] scko séko séfo  sélp
1
) — I L LT T
LG 14 VD +c8 +Co
o ot e ) S LN | s vt cm ot
s R6 ! ——cu © o A Ne 2 470uF | 470uF
Py I pBeor105CrD7ATMAL 150pF e N 20F | 2F
cis
R8 —=c17 2o +] ci6 =cie 50520617 ver
00 R 0.0150F ISNS 3300F | 10uF Ve
2 s TP Toov 1ok
2 o
o 4 isns CRET014C
cz s fio
RSt —=C20
== == 205 100pF 1 1000pF sé\p  séip  sGlp sehp
PGND PGND = = = = =
PGND PGND  PGND PGND  PGND seko Vout
L
= = << vout
PGND PGND

R19
147k

PGND

s ———& standby_Secondary

169%

SGND

SGND SGND

& 8-5. UCC25660EVM-064 I} % 2% & 38 K]

60 FEXFIRIF
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svp
-C30
4T
o7 uNH—
= R25
PGND 25 R29
HV_diode I 00y 5
1V D8 - us
»! Rz Rz 2 T 1000t
| gl 165k 165k 165K veey 12 veep M |16 e -
P 1 33M
Ho Ho
svP Il .
He
1 D9 3
>3]
! Bk ) BLK ° xR
1 4 R4 s s 5
1.00M FEY——— F8
o w BLK '
0 5N p———21 1SNS
. TSET 2 ca  IR37
TSETIPFC_OFF, TseT Dol 3357
R38 OVPIOTP L 41 ove/otP GNDP
31 UCC236601DDBR | e ———— S————— Va2
220F = =
I F0 D - —
- e S — —

R3g

10M SGND sGND SGND  sGND

R40
oM

SGND M
==C39
Rag Standoy_Secondary Yy——ab— .
o - T

L RV
© THovaORPTEOE
53 v

3 RT1

2 B57237S0479M000 ==C40 ==C41

1 W[

EARTH PGND PG

+—0z

| L3

SGND SGND SGND  SGND  SGND.

ER
3l
21
]

& 8-6. UCC25660EVM-064 i) J5 2 ]
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PACKAGING INFORMATION

Samples

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ® (415)
(6)
PUCC256601DDBR ACTIVE SOIC DDB 14 2500 TBD Call Tl Call T -40to 125
UCC256601DDBR ACTIVE SOIC DDB 14 2500 RoOHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 UCC256601 -

@ The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ RoHS: Tl defines "ROHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. Tl may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

@ MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
® There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

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

® | ead finish/Ball material - Orderable Devices 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.

Important Information and Disclaimer:The information provided on this page represents Tl'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
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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
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SCALE:8X
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(7 ) T \\‘

| | * :

— W
*jL 0.07 MAX JL 0.07 MIN

ALL AROUND ALL AROUND
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DEFINED DEFINED
SOLDER MASK DETAILS
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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.

i3 Texas
INSTRUMENTS
www.ti.com




EXAMPLE STENCIL DESIGN
DDB0014A SOIC - 1.75 mm max height

SOIC
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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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