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ABSOLUTE MAXIMUM RATINGS

over operating free-air temperature range unless otherwise noted("

UCC28600 UNIT

Vpp Supply voltage range Ipp <20 mA 32 \Y
Ibp Supply current 20 mA
louT(sink) Output sink current (peak) 1.2 A
louT(source) Output source current (peak) -0.8

Analog inputs FB, CS, SS -0.3t0 6.0 v
Vovp -1.0t0 6.0
IOVP(source) -1.0 mA
VsTaTUs VDD=0Vto30V 30 \

Power dissipation SOIC-8 package, Tp = 25°C 650 mwW
T, Operating junction temperature range -55 to 150
Tstg Storage temperature —65 to 150 °C
TLEAD Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds 300

(1) EHERAERUEDZ FL R E, HRICEAW-FHRIEIX -V ERRUCEZD BV ET, ChEX FLIXDERDAHIZDVWTRLTHY.
COT =8 — b0 [HREFRMF] SRS AEEMA ZRETOAURBOBEBFLEERTI2DNTEH Y T A, BUHRAEROREICRRE
B Z ik, AEURDEBEICHBESASIEPHNET, 2THDEERCGNDEREL LTVWET, EROEMERIREHRFICHAAT S HRHNE
METIHRAPETT, Ny T —JDHAFBRCPERICOVTRT -2 T v 70Ny r—JDEESRL T 2S00,

HRENERM

MIN NOM MAX| UNIT
Vbp Input voltage 21 \
lout Output sink current 0 A
T, Operating junction temperature -55 150 °C

ELECTROSTATIC DISCHARGE (ESD) PROTECTION

MIN MAX UNIT
Human body model 2000
CDM 1500
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ELECTRICAL CHARACTERISTICS

VDD = 15V, 0.1-uF capacitor from VDD to GND, 3.3-nF capacitor from SS to GND charged over 3.5 V, 500-Q resistor from
OVP to 0.1V, FB = 4.8 V, STATUS = not connected, 1-nF capacitor from OUT to GND, CS = GND, T, = T,=-40°C to

105°C, (4F(CECHRD 75 WBRY))

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
Overall
IsTARTUP Startup current Vop = VyyLo—0.3V 12 25
Istanpey  Standby current Veg =0V 350 550 nA
. Not switching 2.5 3.5
Ibp Operating current mA
130 kHz, QR mode 5.0 7.0
VDD clamp FB = GND, Ipp = 10 mA 21 26 32 \
Undervoltage Lockout
Vbp(uvio) Startup threshold 10.3 13.0 15.3
Stop threshold 6.3 8 9.3 Vv
Hysteresis 4.0 5.0 6.0
PWM (Ramp) ("
Dwvin Minimum duty cycle Vgs =GND, Vgg =2V 0%
Dmax Maximum duty cycle QR mode, f5 = max, (open loop) 99%
Oscillator (OSC)
faR(max) Maximum QR frequency 117 130 143
foR(min) Minimum QR and FFM frequency Veg =13V 32 40 48| kHz
fss Soft start frequency Vgs=2.0V 32 40 48
dTg/dFB  VCO gain Tgfor1.6V<Vg<18V -38 -30 —22| us/V
Feedback (FB)
Feedback pullup resistor 12 20 28| kQ
FB, no load QR mode 3.30 487 6.00
Green mode ON threshold Vgg threshold 0.3 0.5 0.7
Green mode OFF threshold Vg threshold 1.2 1.4 1.6
Green mode hysteresis Vgg threshold 0.7 0.9 1.1 Vv
FB threshold burst-ON Vgg during Green mode 0.3 0.5 0.7
FB threshold burst-OFF Vgg during Green mode 0.5 0.7 0.9
Burst Hysteresis Vgg during Green mode 0.13 025 042
Status
STATUS Rps(on) VstaTus =1V 1.0 2.4 3.8| kQ
STATUS leakage/off current Veg =0.44 V, VgraTus =15V -0.1 20| uA

(1) Rogr&Cost@MAMNT 2 —F 1 -4 1 7 VEER. BHRERR. BHHERROMEBTRERINTOE LA,
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ELECTRICAL CHARACTERISTICS

VDD = 15V, 0.1-uF capacitor from VDD to GND, 3.3-nF capacitor from SS to GND charged over 3.5 V, 500-Q resistor from
OVP to -0.1V, FB = 4.8 V, STATUS = not connected, 1-nF capacitor from OUT to GND, CS = GND, T, = T;=—40°C to
105°C, (4FICECRD A& WFRY))

PARAMETER TEST CONDITIONS | MIN TYP MAX| UNIT
Current Sense (CS)@
Acs(FB) Gain, FB = AVgg / AVcg QR mode 25 VIV
Shutdown threshold Veg=2.4V,Vgg=0V 113 125 138 V
CS to output delay time (power limit) CS =1.0 Vpy.se 100 175 300
CS to output delay time (over current fault) CS =1.45 Vpy se 50 100 150 ns
CS discharge impedance CS=0.1V,Vgg=0V 25 115 250 Q
CS offset SS mode, Vgs<2.0V, via FB 035 040 045| V
Power Limit (PL)®
CS current OVP =-300 uA -165 —-150 -135| uA
CS working range QR mode, peak CS voltage 0.70  0.81 0.92 y
PL threshold Peak CS voltage + CS offset 1.05 1.20 1.37
Soft Start (SS)
Iss(chg) Softstart charge current Vss = GND -83 6.0 45| pA
Iss(dis) Softstart discharge current Vgs=0.5V 2.0 5.0 10| mA
Vss Switching ON threshold Output switching start 0.8 1.0 1.2 Vv
Overvoltage Protection (OVP)
OVPjine) Line overvoltage protection lovp threshold, OUT = HI -512 -450 -370| uA
OVP voltage at OUT = HIGH Veg =4.8V, Vgs=5.0V, lgyp, = —300LA -125 25| mV
OVP(,aq) Load overvoltage protection Vovp threshold, OUT = LO 337 375 413 Vv
Thermal Protection (TSD)
Thermal shutdown (TSP) temperature 3 130 140 150 o
Thermal shutdown hysteresis 15
ouT
triSE Rise time 10% to 90% of 13 V typical out clamp 50 75
traLL Fall time 10 20 ne

(2) RosrECost @ BAMBANT 2 —7 1 -H1 7 LR, ERMHRER, ENHREROEBTREGSATVE LA,
(3) HEATRIASNTHY . T MEFDATVEHA,
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OPEN LOOP TEST CIRCUIT
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current sense tests and power limit tests.

NOTE: Rcst and Cqgr are not connected for maximum and minimum duty cycle tests,

BLOCK DIAGRAM/TYPICAL APPLICATION
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ORDERING INFORMATION

Ta

PACKAGES PART NUMBER

—40°C to 105°C SOIC (D)(") UCC28600D

(1) SOICD)/Sy F—=Y T =T /) —ILTHIE I THY . T—T/) IV TEITBICHBERICREMF I T 2S00,
UCC28600DRM 1) —JL 3 7= ) DEE 13250018 T ¢,

DEVICE INFORMATION

UCC28600
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(TOP VIEW)

)

SS [
FB (]
cs ]
GND []

] STATUS
] ovP
] vDD
] ouTt

A W N =
g O N

LY £
% BE
TERMINAL
/0 |DESCRIPTION
NAME NO.
BERBHANESTT, SOECRENFBROABICHKEL. ADESEEAFEMCbERAEI L, S ICEFEOAERREE
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5457 5

TERMINAL

NAME NO.

/0

DESCRIPTION()(2)(3)

CS 3

(VPL - VCS(os))(ICS(Z) - ICS(1))
Res =

ICS(2)IP(1) - ICS(1)IP(2)

(VPL - VCS(os))(IP(Z) - IP(1))

ICS(1)IP(2) - ICS(2)IP(1)

I:{PL_

8L,

lp1ldES A > £EFRBO—KAIE—7ERTT,

IppldEm 71>, 2ERBO—RAIE—-VERTT,
Ics1l3EZ 1 L EERCSE L PS5 RNETENFIRERTT,
lcseldE 71 CEERCSE UV ICHNACENHIBRER T,
Ve i EAHBR(PLID ALy ¥ R—ILKTT,
Vcses) i ECSDF 7ty FEETT,

FB 2

FTNATIZDaAL T4

GND

VDDAD/NA /XX -2 F >3 Cgp=0.1uF

ouT 5

N7 —MOSFETD 7 — b

OvP 7

Ao = — 1Ny,
OVP1 ™ | . N BULK(ov)
OVP(lineth) P

V ovP(ioad th)

ROVP2= ROVP1 Ng

Ng (VOUT(ov)+ VF)_ V ovP(ioad th)

fBL.

lovp(ine th) I OVPINeERD A L v ¥Rk —IL KTT,
VBULK(ow X EFBRATBEEL NIV TT,
VovP(load_th)l$OVPload T 7,

VouTon $FFRHTBEEL NILTT,

VElE ZRAIEE R DIBESRAEE T,

Npld /N1 7 ZERDEHTT,

Nsld ZREIEAFDEB TS,

Npld —REAIBIRDEHTT,

(1

3

) WTFRMEBEDOETHDSRBESICOVTIREIESRBL T EEL,
(2) EENTA—ZIIDVWTIHERHEMRESBL TCEI L,
) “UCC28600 Design Calculator” (TIXEAZFSSLVC104) ¥ 72 IZEEFRIBEDER. EE. BRIICOVWTOXRRETCOATERREZSBL T LI L,
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D I

TERMINAL

NAME NO.

/0

DESCRIPTION((®)

SS

tSS(min)(due power limit)

Acs(Fa) % (VPL_ VCS(os))
BL. tssmindEITDIEDRENED TT,

Cgqg> lggX

_ |~ Rourss)Cour 1 (VOUT_ AVOUT(step))
tss(min) = 5 L1 -

RouT(ss)PLm
or

I 2
t _ COUTVOUT
SS(min) — 2 PLIM

Routs)ld V7 h X2 — MEDEXER A > E—4 > X T,
AVouT(step) BT R T v TIZ &L BVOUTDHBTEILETT,
Pumid 707 5 LI N /=FAHBRL NIV THAIEIWT T,
Acs(Fe) I3 EREHST 1 > T,

Ves(os)lECSDA 7 v NEETT,

STATUS 8

V
BE(off)
RST2 =

|STATUS (Ieakage)

|
cc
Rsmo X [VDD(uvIo—on)_ Veg(sat)y = Rbs(on) * (Q)] — Rps(on)VBE(sat)

|
cc
(Q) X RSTZ) + VBE(sat)
L.

BoaTIFBBFMLIRRED h T > U X ZQsTD T 1 > TT,

VBE(say (S BBFUIRBED 5> T X 2QstDN—X /LTI v 2EEETT,
Vop(uic-on) EEBENZ Ly ¥R —IL RTT,

lccldQstD AL T ZERTT,

ISTATUS leakage) [ STATUSE > DHRKY) — 7/ 7ERTT,
VBE©i) i EQsTE F IS LBWAN =X /T I vy ZEFEABLOFZAHFREETT,
Rps(on) & STATUSDRps(on) T ¥

Rsr1 =
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i BB A

TERMINAL
/0 | DESCRIPTION(M®@®)
NAME NO.
CoplE TN > bOKENES TT,
o n
Cpp = (| + CiggV. f )—TBURST
DD — DD ISS"OUT(hi)' QR
hi) (max) AvDD(burst)
| =
or
' N
Chp = (I + CeaV, f )tL
DD — DD ISS "OUT(hi R
()" QRMaX] AV b i)
o o
o [Ns Vbsi(os) far(max) \/LLEAKAGE(CD + CSNUB)
o (i
DD
4J\NpP Iop *+ Ciss Voutm) farmax
VDD 6 | vV
R _ BULK(min
SU ™
STARTUP
8L,
e IppldUCC28600NENEFE MR T T o
o CisslEMOSFETMIDAHNBTETT,
o Vourn)EOUTE > DVOHT. 13V(typ)DVour? 5 > 7 % 1= I BIEET T,
o foRmaEE T 1 > BAEFRNISTT,
o TpursTIdBIFE/N—X h-E— REAE T,
o AVpDursyld/N—Z b E— FEEDOUVLOILEFE S N3 Vpp ) v 7L T T,
o AVpp(uvio)ldUVLODE X F 1) & X T, VppE 2 I313VOWVThAM/NEWNES TF,
o Vpsipg)ld FLA /Y —RBDF—N—2 12— FEEETT,
o LipakaGEld —RIEIBIEDIRIhA >4 782> X TT,
e CplEMOSFETMiDIERL A > RETT,
e IsTARTUPIZUCC28600MD IppiEENE R T ¥ o
o ConugldXFN\DIALFUHETT,
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PFC OUTPUT

BRIDGEOEECTIFIER PRIMARY SECONDARY
+ -
L Rsnus| ¢ l¢e +
VBuLK CsuLk Rsu § T SNuB ' N RourS Vour
] < Cour| )

PFC CONTROLLER BIAS
(if used)

Ne %
L] I
Ng 3|
Qst L

< :
|
|cc % RST2 |

RsT1

|
fﬂ] SS STATUS | 8 |

Css| ucc2s600

FEEDBACK =
2:| FB OVP 7] |

—{3] cs  vop [6]— iROVPZ 7 §
4] GND oOuT @74,: My .

=

i ! .
= Cep | i
100 nF RpL

1. Pin Termination Schematic
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UCC2860013XI3& X4lTRENTNWB LTV L F-ET—FOD
AV ta—=5TY, BEE—Fid o4 Y RUOBEMOIRREIZLD
WE D E$, 2EEET— FFT. UCC28600ik 2 1 v FEIRIC
H_OWTOUT= “‘H FHTAEEZKTLET, &-T.
UCC28600i3/ 87 —MOSFETD & H A HIEHIBR T % 3 X 5 #51
BRE—F-av bu—ne LTEELTCOET,

WEBERET T3, REBBR2IREhTWE X1
FBY VIZ A E N BEIL L N TUCC286000D B EEE — F %
BIELCEd, (HL, V7 b 24— b & BEADIBE M
THEREINET, VIIZZ = - FE—FDON—F 2L 5y FH
IV N— X E40kHzZIZa Y be—LLET, VT P XX — |-
E — FIIVp A UVLOoND H AN Ve &k DKL % - 7zl 7
127 v FENE§, UVLOoppllit R XD UVLOoNE TV 7 b
24— MREBIZIZERTE A,

O EREE B (REREID100% 5 5830%) .
UCC28600i > 2 7 & & PR T — F (QRM) % 7213 A
EWWE— F(DCM) Ta ¥ bu— L LE¥, &, DCMEER
WARAA v F VIR (130kHz) 1227 5 v T EhTnEd,
B A EEREE T ORZ0% 5 510% DDA, ¥ 2T L3
W7 + K3y 2 -E—F (FFM) CEIfEL ¥, &b, 20
E-FTRE—2 24 v FERS -ETHNELEE 2L v F Vv
SREEEEERT S e TREEIhE S, HFE L FFMO
BMERE AL v F VT - HAINTT IS4y -+ TV AZ—
FEOFRL L -BEMAZZEIZED, FEMEIETOEEDLE
iz 24 v F v 7R % 130kHz A 5 40kHz D FiPi T&#H < &
pZlickpEIFEhEd, MmsBAM (REREION
10%LLT) OAITIE, T 23— & 1340kHzD /S — Z b =230 A
RO h 3, EHREHETO LiiRiEa v —
BAOFENNTA—BIEAEND7-2OWMATH S LITHEL
TLZE,

N5 DR A FITT B 720 DBXMBERHIZ DV TIIED
TTV =Y av-Tay 2RESBLTIZE0,

=
E
- N 3
Z ooz g, 8
o (] o = c
n n @ E g
o - o
Sz it -] vi o '
290 O (=} qg, - o
R = VI 5 =
&% B & XN o £
25 5 2 x Qo 2
Cm m (G} [=) > £
<
—» FFM |«
' «—— Green Mode —> «——— QR Mode or DCM Mode ——»
|
Green Mode
Hysteresis
_l Burst .
Hysteresis
[

= > > > > > >
=) n N A o o =]
o o - N (3] 0

2. Mode Control with FBP in Voltage
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START

[
Lt
\

RUN = Logic Low

Continuous

STATUS =Hi zZ
2 Vee < 8V?
Vee > 13V7? REE <av?
OVP =Logic High?
OT = Logic High?
Y | RUN = Logic High“9C = Logic High
STATUS =HiZ
A
Soft Start
RUN = Logic Low
> <
A Y
Monitor Vg
v Y v
Veg< 0.4V 14V <Vgg <20V VEg>2.0V
Fixed V/s STATUS = 0V STATUS = 0V
40kHz (In Run-Mode) (In Run-Mode)
Fixed V/s Quasi-Resonant
Freq. Foldback Mode or DCM
(Light Load) (Normal Load)
v | v
Zero Pulses
STATUS =Hi Z
(In Green-Mode)
STATUS =0V Fixed V/s .
(In Run-Mode) 40kHz Burst =
A
3. Control Flow Chart
3 7
EXAS
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SS Mode QR Mode DCM
tsw (Fixedfsw) (Valley Switching,VS) (ma)glmst;m fs) FFM, (VS) Green Mode

fuax =
Oscillator Frequency
(130 kHz)

| This mode applies bursts of
40kHz softstart pulses to the
power MOSFET gate. The
average fsw is shown in this
operating mode.

Switching
Frequency

fss ——-— faRMODE_Mx
(40 KHz) /| F QLo kz)
far_mIN !
| Internally Limit- ! N ~
| ed to 40 kHz | ~
| : ~
| | S~ —
i i
I
Vrs | | Hysteretic —mi e

Feedback
Voltage

i :/ ! Transition into | |
| Green Mode
| Burst Hysteresis

Vour

Power Supply
Output Voltage

Vstatus

tovDD

| Green Mode,
PFC bias OFF

Status, pulled up

Load shown is slightly
less than overcurrent
H threshold

IC Off Softstart *+—— Regular Operation——>
|

Peak MOSFET
Current

Fixed Frequency Frequency Green Mode
Foldback

]
]
Pour | :
1

Pout, (max—=

Load Power

4. Operation Mode Switching Frequencies
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Ty 2 R/MREQT TV r— 3 VIXOKERER v 2 2 DFEH
#X5, X6, X7, K8ITRLET, ThoOHTIE, EDES
IZUCC286000FBEEIC & 2 2~ >~ F&9247 LIX2, X3, [X4ic
MENTOBRIBET S 2RSS HH I T, 72,
Z OEBER v 7 2 OFENIZIZUCC286001= & £ N T B Rk 4 75 1
R & ZOXIBIZONTEFAI T E T,

AWEE—FK, Z0ay tue—53&EBHRE—F-a2v bo—
LELTEELE¥, ZDZ &2k, UCC28600i3FBHEIE % £
ZAFBHIENTEEAN. BAMN, BRAN L EOMKL LA
L NILDPERZNSENDINEEITD 2 EMWFHECRD 9,

BEDLLIRE — F RODCMIZ 7 4 — R23y 2 BEVEhi2.0VH
S40VOBAITRZ D 4, Sz 3 &, CSHEITIZ04V~0.8V
flThdE>FHINET, YA 2L T EDOFBEIHIEIZEDCS
BEDY Iy MIFEEDOSVIZAD £4, /KSR Eh T
X312, ZAan bV sOBERY oy FFTV ALy
VARSI RICKD, . BESISTT S RERRL IS h
F9, X7OQRK M EIFE D E JIHIRRAEEEIC & D AJTEEI
LizA 7ty FMEMNACSERICMA ST T, ZOBEIHIIRKE
BERENT TV r = 3 YRITREN TS XS IZRpLIc kD
WEShZET,

i e T T T TTTTTTTTTTTTTTTTT T 1
| REF Oscillator |
I
| I
: @ OSC Peak |
| Tt > Comparator |
I
: 4.0V < —'ﬂ— :
L :
: - I
| SS_OVR I
: S Q |
I
| QR_DONE| LK
| R a—
I
losc_cL 130 kHz OSC I
i Clamp :
: Comparator |
I
| 0.1V + |
I ) !
! OSC Valley |
I Comparator :
I RUN |
e
5. Oscillator Details
jm———— e —
| Mode Clamps :
| ° |
| 14V == H OSC_CL !
| [
: 450 kQ :
| |
| |
| 4 |
: 100 kQ :
|
. 100 KO 450 kQ :
i Ay AAAY |
|
| 20V < FB.CL |
i > |
|
| |
| |
6. Mode Clamp Details
*i’
TEXAS
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(Fault Logic)
3.75V a—

T

_L Rsy Auxiliary Np
H Winding
= 0VP1
I_ R
VDD = ovP2
|_
i
o
ovP
[7]
UCC28600 L QR Detect
e s q
|
|
|
|
|
|
I —
_ , QR_DONE | -
OUT (From Driver) (Oscillator) |
1
01V < ¥ |
|
|
LOAD_OVP :
|
|
|
|
|
|
|

|LINE REF (5V)
REF (5V) ILINE
Power Limit
Offset I
Burst
(from FAULT
logic)
> —

+ﬂ_ (Fault [ogic) '
045V «4— =

Ns

Rcs

7. QR Detect Details
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UCC28600

|
|
|
I uvLo
|
|
I REF_OK
|
Thermal :
Shutdown| |
| | OVR_T
T
REF : LINE_OVP
(5V) | (QR Detect)

| LOAD_OVP
1 (QR Detect)

|Over-Current
20kQ |Shutdown
|

4
4

0.5V/0.7V

Power-Up Reset

125V L‘ T Burst

0.5V/1.4V +
I

CS =

8. Fault Logic Details

BelHEiR/oecMa > hO—Ju

FEPUIAR (QR) R U'DCMBIfEIL 7 4 — F/3y 7 BIEVEpH
20V 54.0VOBAISKI D 4, SRz 5L, CSEFIE
0.4V~08VTH 22D LI EHEhEd, ZOaTy ba—J-
ET— FTid, OUTOM b T v DIZHHENEBgGEo HRY) v ¥ v
SORETHRID £, HRESK (La®EL) D24 vF Vo
WEQREIEIZ & > TR R GBI T, £z, VAT LADBRKA
A F Vv IRBE Y 7V T TEEL TORHAICE XL v F v
FSREJEBTHTDIET, Thbbd. A4 v F v ZEHERN
7.7us (130kHz) O RIBROHZIZAE U B RO RSB TR Z 5 &
5 DCMEIE CRIEEIIZL L £, £72CSE V/IZdREBIZHE
WIEL/2 ILNED H B Z EICHER L TL 2 & v, ZOBFRFI
YRFERRE” OETHMI X N B4 4 2L Tk OB IIHIRERED —
HTY,

BE¥I7AIVENY Y- E—K-O> bO-Jb

FEWET AL KNy 27— F Tk, KSIZIREINATWBE T +
Abh-aYy s, KeIRENTNBEE—F -2 5 Y RO F
EMEHL E3. m/ANEERBECT. NERIRED OZFDH
DY — 7 BEIF4.0VTR/ANEEIX0.1VTY, FBEEA2.0V~
1LAVORE, X6DFB_CLEHIZ K D RIREDOE — s BIEA 7 T v
7B Z & TRIREHIEIERIER IR (VCO) T — FIiZh D 7,
FiRE OB 2 T v THEREIZ & D VCOBI{EIZ40kHz~130kHzIZ
R hEd, FB.CLERIIZAHRHFD I /L —#IZADCSa
2V RA04VIZI SV T LET,

gy—-E—K-arkO-Ju

Y=V = FTEMBIRENTNBE T AN - ady o
K6IZRENTWBE—F -5y FREEOERAHHL £7,
OSC_CLES 132" — v - & — F OBMERIE & 40kHzZIZ 2 7 v
TLET, #->T, FBEEN14V~05VOIE, T o —Fik
AMIGREO T AN X —4%5 K2R L, SViRZ 5 L
#KELFBAKL LE§, FBAO.5VIZEEL 72K, OUTSIL 2
IERET L, FBAO7TVICET 2 £ CHIHLEYA, ZOE-FT
i, T V3= &2 FOUTY SIL 2 230.4VO [ CSTRIE L L THE
TT227) 2R zHETHEL 23, BIHHEOA
Ty MEZY =V E—FTRAZICAD, K8TEIR T
32X, FBALAVE DR oA Vit LES, &~
) — V- — FCIRERARRER: 2 4 7 ¥ 2% % /BRI
WA, EE LT B0 24 o F v FREEBRARRL £ 7,
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P D12 Nl = DAV

e T Yy 2RISR IS & O SR 2 < W BIRE
RASEYIZTbhE$, Bl 202 &k Bt
T3HIEITbhE T, AJIOBREBENRE (ATIOVP) & Efif
DOVPIZZD 7 vy 7 THRIFEhET, 0¥y 7 HIEREZA
HOFLHEBE T2 6 BIROMAGE2Z T D720 NEOHHUER
JEA45VE DKV RFICI3EfECE A, =7 Y v v b
g v, T4 vOVP, EffOVP, FUETBHE & & O FHE 1 &
b &, UCC28600ixy vv b&D Y /U bTA-H A ZILEST
WET,

74 YOVPR U EROVPERET AICIEXBD T + L b -1y
K. K7TOQRBHIR #BM L TL 2 & v, ARMOVPEHE
35121, Rovpr-Royped A EHAHIE T A IV v v b &
7 VEET3TBVE RS LS BEIRLTLSZE 0, 74 YOVPE
BET BI21E, AHABEANBER ST —MOSFETD 7+ v I
i TVoypA10.45VD BF450pAD B A 5 & 9 Rovpi-Roves
DERA YV E—F Y 2 &R TL Z X0,

FeiRAs
FR#EIE, H5IRERTVD K ST, AETHRERT MY
IVIERTED, ISODIEIE%T*;%Q’élBOkHzO)ﬁﬁ@M’F%&i}Q

25 vTEhTwEd, 72, 40kHzO RN 5 v 7
L H D 9. FBEEHI0kHzE DIKVEMEER TS & T5 L.
AYN—2I Y-V -E— FTEMEL 7,

ATF—2 R

STATUSE YV ZKISIZR E M TWB &3 IcH—F V- FL 4 v
HHTE, 25— 42 2HTJIEFBA0.5VE DKL & - 2=k 7
IRBEIZ A D . FBAS1AVE D &< - 72884 VIRRE (GNDIZx L
A =2y 2)IZRDET, ZOEVIE, KIIREN TN
5 &£ 912. SHEDOPFCEXD/NA 7 AEHE IV b —LT 5D
IR ENE T, ZOBRBEFITT5-00EELRFIZ. K
ISR ENTW5Qs7. Rerie Rero T #EHIRsT X U Rgo 3
PFCHOEIE T RE 2 SIS & D IEIZQer & AUAl & £ 5 & 5 15
EhEd, 7Y —r -F— FIK, STATUSE Y igng -4 v E—
SV A0 Relc K DQerid+ 7124 5720, N4 7 28
B A INEd, BEES, VecAPFCaY Fu—5DRE
BRI T 5720 Y 2 F — £ A4 4 — FEIEPT(Dy &
Ree) AL 9,

Primary ' Secondary
[
> T ' —
CsuLk Np3|i d
: Rsy 3l; Ns T
L | ‘ O
(':I'o Zero = S | é
urrent Rce Q
; ST N
Detection AN B | \
|
|
|
|

10V

-
i

UCC28600
STATUS [ 8

Dz1
uUCC28051
vcel 8 |_ = Feedback
M1 2|FB
o 2
_-— — 7

4 | GND

M2
1 2*\1

LU

I

vDD[ 6 |— § Res |

LT
|||—

]

9. Using STATUS for PFC Shut-Down During Green Mode
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EMEET— FOERE

BFfEE— FOBRE, Tuy s/ 7TV r—v 3 VIR
ENTNWBETFTA45y 7 b TV ALL4DDEBERpL. Res. Rovels
Rovpls KOs 4,
T-FICKREAPEL525 b5 Y 208 —XMlD 1 v
gy av2e, —RUISHETLILNELEOKREESTT., Th
FEEOEFEMITH D FEAD, BEE— FOHEAIZMOSFET
OHIERE VTV ADRIA Y X2 8 2B I ET,
Z ZTOFRF FIRZm KRBT /K7 4~ IEDCM/CCMEIFR T
e 24 v 2o 2 v AL IBNENNELEEIRTSZ LT,
HEDA v E A AFA & 2 A LI8T7 —MOSFETD F
LA v CTHIE S MR A R TR S NS 2ok D/ E
AT ED EF¥A, ZHIZKDQR/DCMBIERA 23 8% &
EhET, MOLE— FOBEREIRIRHRT 7Y -V - E=F
DTAy DALy VA= FTPFOREINTOET,
42D WRpL. Res. Roveis RovpeldBBEDH AR %2 2 h
ThEEL CRELBTEEDEHA, TV ADINT A —
4 EPPORER T2 & DHNE T 2R 485729
“UCC28600 Design Calculator” (TIXAF 5 SLVC104) ’&(ﬁ}ﬂ
TEHZLEBHEEDET,

{REWEE

UCC286001F AT 7 ILKERED T v b 1 — FITEHINZH S
NBLLDRHERELE L > TVET, TAODIEEENED LS
2y b - UERICHAAEN TS 2 2Rl 7T ey
IOV TIZT ey 2 R/MNRENT 7 r— 3 v RO,
K4, X5, X6, X7&SHL T Z &0,

EEIRTE

WA X BRI RIS T2 N L — N EORE 2
140°CISEL 2HE 2 D 9, 7 A b L — FMEOWEER L X
TV YA EITIRE AT 5 L A A TERIC A D £9,
WMEEEIZ A B L, VT b XX — b DCsgldfitdE X NSTATUS
B4 4V =Y 22D ET,

P17V EDENHIR

CSEIELBNHIRDOA 71 v b DOFH0.8VE A 720 4
INBETLET,

QR7 543y - A UIN—FDEFTA VEFHHIZDZ>T
BHEHIRS 27201212, 54 YBHEIC ;mz4v%y7%w
B THIRTRE CA BT % 720 CSE v O BEE — XM
WT By E 74 VBEIZHHT 5K @ﬂéétﬁﬁhuﬁ
DEdh, BIHIREE, CSY Y OBFEENEHEDOCSE Ty b
DOFIFPWMI ¥ /8L — & TL2VO—E D FUER T & ik X h
Y. fEoT, FA LT EDOENHIREE, ¥— 2 DOCSEIE
133 0.8V T,

OVPY ¥ 22 5 i 8 i (Ing) 1ECSE VTR S T
BINEDPL/2DEFRITIZHEL £ 7, %ﬁ%@%%imﬁy&
BRI OEMRp I L ORETH I LB TEE T,
WILNEl b 7 ¥ 2 DBRRIENR/Np & B TRoyp112 & D )\ﬁ%’_
IZHHIL 9, BRILNEIFATIOBEBILIRELZFET S 729
REENE T, WHRpLIC & 0 EHMHE S I AJIEEIZ LB
LzBIEAMImEnEd, M3 ELRIEETH S &Y
Ao a i e U22BHHIRICAIRMICAE D £9, Res.
RpL. Rovpi. RovpoldMEREDM HARFIZ &K 0 — X cilie L &
NEESHEVZ EITERL T EXn,

Bl R

—RMDBHRAMACSE ¥ DEEHN1.25VTE XN 2 i KER
NI EMZ 72, ZOF N, 2E v vy b AT VEMEE bi@‘o
UVLOopp/ UVLOoND ¥ 4 & MARICEEEIE M fTbh £ 3,

BB E R

AN BRCEMOBBEREZL N 5V 2DEHE. Rovpis
Rovplo KO EEENE T, OVPEY IZidY — Z%mu@&f s
AEEROVOELEELS S D 9., &k, OVPIZY v 7 BT
WBTEERA,

I 4 v OMBIERHEIZOVPE Y AO0VIZ Y 5 v F I N
DET, AT AERPEMMETH HKE, OUT= “H” LN E
73R Y v 7 O—EHT, OVOEEFEASOVPEOVIZZ T VT L,
OVPY v » 6 it iy § & A Line_OVP I /3L — & & QRB
Mgz - v &hF$, Line_ OVPI V3L — 4 [ZOVP
D450UAL D KE AEBHARTE Y v v b &Y vV /FE) - > —
FUAERBLET,

ARTOMEITIRHEIOVPE Y OEIEAS MM TH ZRHEZ D %
o A T AL RN T H B, G 23R V¥

—#T. OVPEEIZEMETY, OVPELEL3.75VE D k&
Wk FNAL 2B Yy VY VEIMEE L E T, UVLOgpr
/UVLOoND % 4 &7 VAR EHEEBIE M T b g 3,

EEIRH

INA T AHIFE L ROREBOREOBREEAIRFE ST 5 LS5 R
FERBEME 2 S Qv E§ . (KB EE (UVLO) 1ZUVLO
Z Ly k= F KD KRWEE COFRENME % P1E T 5 720 H
VDDA E=Z LCWET,
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TYPICAL CHARACTERISTICS

Vpp - Clamp Voltage -V

PL Threshold, QR Mode, Peak CS Voltage -V

31

29

27

25

23

21

0.95

0.90

0.85

0.80

0.75

0.70

PL THRESHOLD

SWITCHING FREQUENCY

Vs Vs
TEMPERATURE TEMPERATURE
142
£ 137
X
>
Q
c
g
o 132
2
\ [
\\ f_} 127 \
5/ N/
2
122
117
-50 0 50 100 150 -50 0 50 100 150
Ty —Temperature — °C Ty —Temperature — °C
10 11
PL THRESHOLD OVER VOLTAGE PROTECTION THRESHOLD
Vs Vs
TEMPERATURE TEMPERATURE
=372
<
=1
o -392
2
[7]
£ a2 ,/
= /
c
]
—~ T —— g -
-ﬂ 16
~ s /
Q -452
=) \_—
©
g -
L —472
[
>
o
. -492
3
=512

-50 0 50 100
Ty —Temperature — °C

X 12

150
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ERFHA2 -/ — b
BN TEVWERKHE

#PiRcs. Rpr. Rovpi. Rovpeld 2 73N — & OFEREN 5 HH A
fEH%Z BELUTERELATNEARD EFHA, LITLIE, Res
O PRABE 13 A8 ok KT SRR B 38 0 Il PR O SR A 25 2 i
ETHICEMHTEL2720HHTEANZ LD DET, ZOM
B, KR ENTNB X512, ResDXRICKE L ARMMEL |
CSIE 5 % Z OFIAEMIC IR S 3 - O FAORp I HF LT 7
F U E S O|YINE E TS 2L TIRRT S Z LA TR
9, ZOMBEFIZOVTORIIU FOXIIZhD 9,

R

cs

RpLi= Rp. X (—R ) )
DCS

® Rpcg=HMHZ MIEARER) T e W ok H T
® Rpp = HEIHIBRIEHL O FiEIEH S

R
PLA1 ®)

RpLo= —R

I:{DCS

® Rcs= AN TREUER) 2 B I IKPT O 18

A= FDOVLA 7y MIREHEICATIRESESR A2 EIZLT
R ARG OREL 2B RHITT 5 -ORps AL TS
DEEA,

From power
MOSFET

To CS

(@

From power
MOSFET

R pL1
To CS

PL2 Cs

(b)

14. Modifications to Fita Standard Current Sense Resistor Value
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Z2FNICELBEE

BfOVPIZIZUE THRI2USDBIED & 212 & b 63, Tlih
4 V&2 5 ZEMOSFETD F L 4 VEEMOEIRIZEDHS
THEMOOVPEENEC S WREMELRH D £ 3, /¥4 7 2B
—REIZ KL FEAT B F — N =V a— YV EV I

@@T#o:@ﬁ%&mh%<$ﬁh‘mwuﬁéhfn5;

. RCDZA F3DRDHVIZRECDZ F N EH VB Z LR H D
i‘é‘ RCDAFNIEMEN=L VY ZIRPIN X F 8- 24
F—=FRXTIZERLUTCOWBEEN LA V- avyTF oy v a
22V AMOY) vX VS EERLE T,

©

PRIMARY SECONDARY
.
CsuLk
Vin I Rsnus1 | Csnus
—_ L
Ds LEAK
M
T +
M,
. I
Vg -
Rcs
(a)
PRIMARY SECONDARY
+ lﬁ .
CsuLk Ly
Vin I Rsnus1 SNUB2 .

Lieak Cp
Resonance
Vp i -
4\\\\ Avsmusiilib e e
VBuLk 4 - ¥ - 1 x
VR
ov | L
Vg 4\\\\
OV " IR S S N S I

(b)

Reduced L gak CD

[ Resonance

|
Y
BN
T T
VBuLK 1 - = :T
Vr
oV | e
Vg —

(d)

15. (a)RCD Snubber, (b)RCD Snubber Waveform, (c)R2CD Snubber, (d)R2CD Snubber Waveform
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RCD 2 F /3D %t & [6 U FIME % fif > TR2CD 2 F /3D i%iit &
B ET, X, £V 7\‘:4rﬁ*ﬁRSNU]32%iEDD LET, 2D
FIEZLTO LS I22D £,

pick /SNUB

= between 0.5 and 1 4)
Vg

AVSNUBliﬂffé VT UYEZBEIRL T,

| 2
cs(peak) —~LEAK

Csnus = 2 5
(VR+ AVSNUB) - Vg

CSNUB’EM%-E'@“ZDRSNUB&%U:\i T,

RSNUB1 =

1, Va 1 1 Lieadcsipean)
2 AVgyus/ Csnus \ fsmax AVgnuB

(6)

1 2
+ §ICS(peak) I‘LEAKfS(max)

7)

VR
P(RSNUB1) “Reonnon
SNUB1

QA1.7~2.2121 pak- Conup AR 21K T X ¥ % & 5 Ronype &
HEUOET,

AVgnus

Rsnug2 = |
CS(peak)

1 I'LEAKfS(max)

3 AV
(VR + SNUB)

2

P(RSNUB) =lcs(peaky Rsnusz
2

9)

BHBEIRL 7zAVeNUBl S LELFD K 5125 D £§,

2Vg

Q= _
AVgnuB

+1 (10)
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PACKAGE OUTLINE
SOIC - 1.75 mm max height

DOOO8A

SMALL OUTLINE INTEGRATED CIRCUIT

SEATING PLANE\
re———— .228-.244 TYP

58019 ([0 B1[C]
PIN 1 ID AREA

6X[.050
: o [1.27] —] \
T == %
I T |
— 2X |
.189-.197
[4.81-5.00] % 150 |
NOTE 3 [3.81] ?
] u
4X (0°-15%) \
- == ‘
L\ J 5 T p—
3] 8X .012-.020 }
150-.157 —— [0.31-0.51] —={ .069 MAX
[3,\.1801%528] |9 [.010[0.25)0) [c|A[B] [1.75]

‘\‘_

[ 1 .‘\‘ ‘\1 .005-.010 TYP
: J [0.13-0.25]
4X (0°-15°) \/ j‘

SEE DETAIL A

'
. arﬁ ‘L .004-.010
0-8 [0.11-0.25]
.016-.050
[0.41-1.27] DETAIL A
(041) =  TYPICAL
[1.04]

4214825/C 02/2019

NOTES:

. Linear dimensions are in inches [millimeters]. Dimensions in parenthesis are for reference only. Controlling dimensions are in inches.
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 .006 [0.15] per side.

. This dimension does not include interlead flash.

. Reference JEDEC registration MS-012, variation AA.

[N
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EXAMPLE BOARD LAYOUT
DOOO8SA SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

8X (.061 )
[1.55] SYMM
SEE
L ¢ DETAILS

— :

8X (.024) j C?
[0.6] SYMM
- ) P ¢

! ! ~— (R.002 ) TYP
_ [0.05]
=3 s

6X (.050 ) | |

[1.27]
~ (-[5143]) — ™

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:8X

SOLDER MASK SOLDER MASK
METAL /OPENING OPENING‘\ /“S”S[Sggmii

|
|
EXPOSED /
METAL EXPOSED N 2
4 METAL
L .0028 MAX .0028 MIN
[0.07] [0.07]
ALL AROUND ALL AROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED

SOLDER MASK DETAILS

4214825/C 02/2019

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
SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

DOOO8A

8X (.061 )
[1.55] SYMM

¥ 1
8X (.024) T

[0.6]

SYMM

—- iy
| | (R.002 ) TYP

0.05
o [T Js oo

6X (.050 ) — ! !

[1.27]
Li (.213) 4J
[5.4]

SOLDER PASTE EXAMPLE
BASED ON .005 INCH [0.125 MM] THICK STENCIL
SCALE:8X

4214825/C 02/2019

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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