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WS2699/& — K B & . A0 TE B RS S A X-cap/BUEThAE, M HL K £ 5
FR e B B = M RELLCHE il % . P 5 XU IE [ 5 B B ERCEIKED, iR S FE600kHZ
FEHIAEWS2994/5F B ML A, LA AR AT FEMELLC w0 SRR &
Bk, &M TR REE RIS . W AR E S A S &R S

% JE TR T 5% L U5 B A BT R KA AR THLLC N Rt LR
e, WS2699HHT T Li & it ift. ICRH ik 2 m o
B, ) DU G B AR MU TARIRAS, SEIl B 523 A Skip/burst T/ERE R
2 SREGE B R AL s A n] B R[] 5 SEIX 425 ) B i ABrown-in/Brown-outf4"
hag, FRARSEIXHRFE: JTIAFasic s, W RGN E B[R, s
R R S8, SMER D B T o SRH B EE RS (OCP)
R 280, B RO RE P Bhxd B TR (OPP)
BRI EE DL, ATE T RE R, SEILAR K B AR (CMR)
BRAHDIFE R KA s SRR IR, w4 B RS RY(SCP)
WENLLCHE I RE: 74, ShNERERIII6E B R4 (OVP)
HMIX-Cap B ThRE, A ROk fil b FE oA AT B A R 5 AR IR (OTP)
B o

WS2699 N # AL 1 FE KR4 DhRe, BAEHA
Brown-in/Brown-out, it TR (OPP), iZ/& w4
R (OCP), AR AT (CMR), Mk ® &b, EidAHBER S
(SCP), #irthid -4 (OVP) LA K ik L - (OTP). B OB, BRI

B LEDIKZ)%
B H'EAC-DCHH
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VE:

PFC-EN
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C = Vout
Co
¢ é ~

O

1, GPIO AT &%, 1 PFC feplizi], (F8A RGHENRE L
2, HV WHEE3 PFC fiit (VBUS) , THFEeH X-Cap fi HL I fE
3, VIN E43) PEC #iii! (VBUS) ;
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WINSEMI

51 & X587 R
WS2699 #24t T 16-Pin ] SOIC16 %%, T2 FEFiR:
vee [1] © vin
ves [2 ] E =] VeR WS2699xx: Product Code
proT[ 3| > ves A: R
wli] &2  [Eeo X: PRI
we[i] < B [E]w BOY: Ay b A E AT
i 207 e YMX: DIC
ne [7] BsT
w [ ] [5] Ho
B3 5] T RE UL 9
LR 5 -5 Th&e v B
vce 1 ICHER S, Py EHV SRR, VB IR A
VFB 2 PHFA S i N\ i
PROT 3 RS, HEENTCR I Se Bl AN iR AR
GND 4 O Hedt i
VREG 5 WA R A, AR ILGHIHE L L
LG 6 LLC T E IRzt
NC 7,12 =E
HV 8 SRR, JEHUNXVCCHHL; MmN, XX-Cap/iH
HG 9 LLC E&EIRZ) ¥
BST 10 HGHfE L, S 28 g S W, G PRNER £ VREGS|
HB 11 Wb U S HGI R IR S E]
GPIO 13 AIAHT R#ge420], WPFCAALIZES
VCS 14 LLCi# R FAu ARl
VCR 15 LLCIsR A U A, F T PHERZ )
VIN 16 BREGH A, #E4TBI/BOEH
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WEiER
BB O hREA IR K2R
16-Pin SOIC-16,Pb-free WS2699 WS2699
Rz
¥ & R RAE LA
EE RS (HVD [ lnv<<50UA -0.3 ~ +700 v
FEREEIE (HV) 20 mA
EREAEE (BST Vi ~ Vs +.14 v
DC HiJE <3 ~+700 Y,
WEH S E (HB)

t<1uS 14 \%
AR (VCC) -0.3 ~ +36 v
Py e 4 R (VREG) -0.3~+14 Y,
FEIRF) (HG) HE FE K] Vis - 0.3 ~ Ves + 0.3 v
TNERS) (LG HE N E K] -0.3~+20 \Y
S & (VFB, PROT, VIN, GPIO) -0.3~+6.5 Y,
51 HE (VCS, VCR) 6.5~ +6.5 v
SIFE Tamb <75°C 0.7 w
EAEIRE -55 ~ +150 C
TARSS IR -40 ~ +150 T

W BRI Z AR, A W] RefiRe HERE TARJE R AR XN, SFDhREIEH, (EIFA A RER 21
RITERESEAR . HURSHEUE LT A AR B A I HLAE CRUESRS E VERESR AR 0I5 1 R I ELAR AN i S 8OTE. W RS E L
TIRENSE, ZEA T ORIEHAFE, (EHM A GBS T S FERE

HHET/EER
Ziinc] 28 (=1 LA
VCC DC f:HHE 0~33 \%
T TARA R -40~125 C
ESD 24
5 28 izl XA
NAREEAL, 51 HV. BST. HG fl HB +1500 \Y,
VEsb_HBM
N, Ho A 5] +2000 Y
VESD_mMm HLAs AR +500 V
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FL R P B 5 A I
e
r—
—+) T
= uvlo
vee 1-| VCC Power
- Management i
HV Startup & HV
X-Cap Discharge
VREG [ 5 }—n— G -
] BI/BO | BIBO i {\ HG
VIN |16 Detect *
OCP HB
PROT [ 3 | OVP Detect F—sf  Fauit | SURP) | 5o siope
Management Gate Detect
OTP Detect F—s Control
LG LG
VCS E-#] SCP Detect |--—
GND
OCP l FAULT VCR
OCP Detect —— N
]GPF VCR Detect VCR
£ MODE
Polarity | CUR P OPP Detect
Detect
’ VFE | FB Current
GPIO Eﬂ: Multi-Mode Control } Santa VFB

WINSEMI - MICROELECTRONICS

www.winsemi.com

WINSEMI - MICROELECTRONICS

Tel : +86-755-8250 6288

WINSEMI - MICROELECTRONICS

Fax : +86-755-8250 6299

WINSEMI - MICROELECTRONICS

A3/2

WINSEMI - MICROELECTRONICS

5/11




WS2699 HtaE 2 HAEF LLC =533

WINSEMI’

HARESE KM Voo = 24V; Taw = 25°C. (BRAHESITE W)

25 N %A | B/ME | SR | R B
RIEEZ5IE (HV)
FELYIRE 3l FL VHV_ON 40 \Y;
HV 5| A Hi IHv2 Vce > Vee_scpz 10 12 14 mA
HV 5] JH1 HL 7 BR ] IHvA Vce < Vee_scpi 0.4 0.85 1.3 mA
HV 31 DG Wk HLR IHv_OFF Vhv = 400V Vce = 24V 6 8 10 uA
X-Cap/ B IR (HV)
AC i N W FF il Tiine_Removal 96 ms
T L T ] Tiine_Discharge 32 ms
A ] Tiine_Detect 32 ms
i GRY € Niine_bischarge 8 KRG 45 R 8 n
ICHLE S| (VCC)
VCC S|z E Vce_oN VHY > Viv_on 16.1 18.2..| 19.6 v
VCC 5| ARGt E 3 ik Vce_SYSoN 21 22.5 24 v
VCC 5| Mk s & Vee-low BRBEVec_oFF(HVERFT B%EE) 12,5 v
VCC 5| iR & HE Vce_oFF HiBhGeZa it d 11.3 | 124 | 127 v
VCC 5| HE A & Vcc_RsT 5.0 55 6.0 \Y
VCC 5 I i Vce_scp 1.8 1.9 2.0 v
VCC 5| I TAE s ifit lcc_Normal Fsw=100kHz, HG=LG=nc 5.5 mA
VCC 5| il Burst Off T{F Hif lcc_Burst 1.5 mA
Wt ES& 5 (VREG)
VREG 35| i # e & VREG VEC =24V, lecc=50mA | 108 | 113 | 11.8
VREG 5| JHIR & BI{E VREG_UVP 9.0 9.2 9.5
EERHBNETI A (BST)
VBST K & BI1E VBST_OFF VBST-VHB 6.2 6.8 7.4 \Y
VBST ##a H i IBST_IQ 28 uA
VBST TAEH IBsT 520 uA
EREBEABRERMGIE (VCR)
VCR R AMx Vsiop_Ramp ATREE, 7 844, Hik30mViuS| 30 60 240 | mV/uS
VCR R AMERE 60mV 4 58.2 60 61.8 | mV/uS
TR AL 51 ) (VCS)
i X IEARPE 144 | 150 | 1.56 v
AR R Vocp
Uik qKn 162 | -1.50 | -1.38 V
S - Vromrty IEME, 8 R4(+20mV/step) 20 160 mV
ik, 8 R4(-20mV/istep) | -160 -20 mV
VPolarity+ 35 40 85 mV
FLJ AR 1 4 T R P52
VPolarity- -60 -40 -20 mV
A 2 HL A Ves_zero -30 0 30 mV
HER RS  (VFB)
FB 5] s & Vrs 3239 | 3.3 | 3.361 v
FB 5| i & & V/FB_OFFSET 0.505 | 0.506 | 0.507 v
FB 51 LR IF8 80 82 84 uA
FB 5 B fE RFB 38 40 43 kQ
WINSEMI MICROELECTRONICS ~ WINSEMI MICROELECTRONICS ~ WINSEMI MICROELECTRONICS ~ WINSEMI MICROELECTRONICS ~ WINSEMIMICROELECTRONICS
www.winsemi.com  Tel : +86-755-8250 6288  Fax : +86-755-8250 6299 A3/2 6/11



WS2699 EtEEeZEAEFE LLC ]38
WINSEMI

IXzh 5 (LG & HG)
HG 5| i f i Isource_HG -1 A
LG 5l Efohy B Isource_LG -1 A
HG 5 i f i Lsink_Ho 1.5 A
LG 5l L f iR Lsink LG 1.5 A
RH51H (PROT)
i 3o S A Vovp TS HE A E 240 | 250 | 260 Y,
At i AR Vorp KT 2% E W iR 076 | 08 | 0.84 Y,
T U FEE LRI S RE L loTp 51 BEAL H L 78.4 80 81.6 UuA
EH 10 5|} (GPIO)
L VoH 45 5.8 v
AR P VoL 0 0.2 v
EINGRISI N (VIN)
Brown-in H{E Vel 2.1 2.45 \Y;
N Step=0.05V
Brown-out [#{# VBo 1.7 2.05 \Y;
IC APt EARY
R R Top | | 150 | |«
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WINSEMI’

TheHR

HEE3h (HV, VCe)

WS2699 & 1 (1) HV 51 A SR T = R 8 3 1)
&, X-cap HHLINAE, NS AANASATO IR

WK 1 fiash WS2699 s ahdfE (I 1) -
HV/ i i A BH 3% 22 21) AL N ity B3 ) A AL A\ i 5
2 HV B 0K 40V 1 L R, PR o R FELR R X
Vee JAMER A7 HL. AP Ik Voo 1 E 3t fE
% 5] A TR AR A 1C I HARIR, 24 Vee HUEAR T
Vce_scP1 (2.0V) B, ek FLYR 1K 7 L FEL I BIR 1l Ny
IHV1(1mA). 24 Vce KT Vee_scp1)a, =k B iR Y
76 HL LA N IHV2(55mA), Voo HiLE it T, 24 Vee
BT Vec oN(18.5v)i, &k 8 sl R IR S ] . [A]
i, UVLO BmEfA Rk, IC WESHEEIFM TIE, KRG
TEKS I NS 758 T Brown-in BI{E VeI, R A
i, M) Vee HJETE Vec_oN (18.5V) Al VCC_OFF (12.5V)
Z AR Bl FR A s o A B G Ve, T S
JEJE B RIE, BELF Voo HL B A #] Vee_SYSON (21V),
IC FFaf % H 3K 3 .

BEhsE g, LLC IEH TAEN, Vec M4 Bhsedl
ftr, XMORA T HV EHCHT. 2 R4 TAELE burst
AHEF, 4 Vee HIEMET Veciow (13V) HLER HV 2
YR BN Vee 7L, A Vee fil R RIEARY S Wik %
BORMLEAL, W) Vee Eia 2/ T- 5 A7 Lk VCC-RST(5.5V)
LR

VHY
vee T T
= * N7 60, G IS Ve sYs_ON
)‘\- ----------------------------------------- VCCuvLo_oN
; D D VCC_UVLO_OFF
- ————————————————————————————————————————— vee scp
IHV G i
- ST IHv2
--t-tr-t+t+--- 1HV1
BIBO TN Rl
uviLo b !
HGLG i T
0t 2 t3t4t5
1

X-cap HZAMHE (HV EXHHA LN 5)

X L2 28 A2 3B 1E FLYR S N o 1 IR oG e,
T8 22 A AR EMINE 75 , SR TR o SR i H R
SRR . MM NS R RS BRI, X-cap R AFLE 1A
B PR T e P R A T . e A b v R N g
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{1 PR N — S I ) AR B 2 A L . G, R
PHERX-cap Jf ik, DAPRBLBCRERAE . i i e H P A
FEAZ it LSRN 7 A ELE ) DR R, A LD FERE
LA A 7™ R RGO 5K . PR 7R 2R I REX-cap il
B, SCEERALIIRE. WS2699 N FEE MK T %4 e X-cap i
FLERLEK, A B SR T HL I 2 E B 45 X-cap iU, IE
WA I U O P HL B A R4 B PFCHf H DU 75 22 5K 4
X-capHLINAE) o 1% IIAE ATl GUIE P b 4T JT 5%
HRM.

FREHIE (VREG)

Vecil i —A N AR R 48 77 A — AN 1V EL R S H
FIVREGHI I, Zf v LA
B ICHESLLC N IREN ke
B H R HEEALLCL A KSR
B O ANEE F

BVREGH EHEITIVREG wp (9.2V) J5, ICA Gek
HIKE, MVREG KK T VREG_wp )i, 1CFE 1t
UKz

L EESEE (BST)

AR R E 2R, VREGHE T H 2%
W& DBST4CBSTR HL, 4BSTH LK T VBST OFFI,
FERSh A RE

HG Level
Shift

LG

i A\ Brown-in/Brown-out{£3#* (VIN)

VIN G| I 8T A8 7 s f B B R (RTZ
PFCHit) HJE M Brown-in/Brown-outiR 4, i
VING| 1 # K F-Brown-in B VeI L E H 48— e i
B CHEP I [H]thter(B1)) » ICTFUR%H 3K, WIHRVING
I A 21T Brown-out B {H VBo Hi [ H #7452 — i [H]

(JE VLI [E]titer8O)) » 1CA 14 HABRB),  ELH F A

WINSEMI - MICROELECTRONICS WINSEMI - MICROELECTRONICS



WS2699 & EE 2 AEF LLC 5533

WINSEMI’

M2 Brown-in.

Z#EA$EH (VFB, VCR)
WS2699 S il it A T M M ISR L ZE (Cr) P
F1 Fi S S SE LA HE T R I
R S AN TR ] LU i R 1 R0oR

B, =Vius Lpus =Vpys " Cr-AVe, - fgr (D

in

AR EHFIA IR (5D FEREE -
(1R AV Cr 2 AH DG, BT DA RT DLd i 4 5
IR L2 1 H R AR A R S B HE T R R

MEA T RAT IR, — A F 38 3 5 A s R 4
PRELZ Cr idl. FATEHEN— P Re E gL T 25 1
Uij. F—FREEAEIREALR Cr A, EIRBASR
4 ity 1) PR R 2 5

2 RO P BARIA R FTHFI,  AEABTE VSR
A Cr HREE M B o, AR, 8
AT, AT LG B R 2R A F R A D
BK 7 AR R .

X T TLA31 FNSEHEZH I S5 15 W 28 £ S I it
HARECIRES: CRE TR, il iz, Rk
TR, Hr R E . W i Esm, M VFB
51 B H A LUK 25k, WS2699 H K T R FL 4
(Cr) HLEMI S HAE, PR TP E. REEAK
(1, HH IR,

WS2699 i it KA 6 F i K R T AVer, a3
FioR, MRHECHE RS 2 Veref), 4 Cr L2 HL
it Verpef), & IREN HG ki, S el N+ I
Y Cr A HLEMR T Vergel), NE RSN LG S, 2l
FERS EEFTIF —ANTF RN L TR RR 28 .

Veref) |y

Ver

HG

LG

—
v fow

K3
b AR, LLCIT SRR B HT BTt IF5eH
FEROKBOR, WS26994% Hi 1 — i 22 A 2 1 75 3,
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FEANE ) A T RAA R 67, SEma
FER AR AL

AR RS T i a4 TR, fEE R
AN, ICL{E7ENormal Mode, Vcr(ref)fifi % 171 £ FE A%
MK, FFomZigigrt & MUEERIPIR, T
I/NFRARFE, ICTAFE4ESkip Mode, Z#HA R, —4
skip AN I JLANTE IR, SRIGTT IS — B a], 5525
BRI DA e SEI AR AT, 9 T B b\ A 75
Skip Mode [\ 411 — it K F25kHz; 24 7 4kl — D B¢
fiX, NTIRMEERE, ICTIETEBuUrst Mode.

NT ST AL R R , Skip Mode 7 s Fh T
B3, Skip Mode 13l ik 2 1 Hh s I B e SR S BT %
WA ; Skip Mode2: i 37 (4 2 i 2 sk s B 2 R
HF o 3 R X AT DARSRAR T 5 A A HE AN 28R

VCr(ref) : ! J
Burst Mode ESkip ModeZi Skip Mode1 E

Normal Mode

WEIRE AN (VCS)

WS2699 1) 15 41 FL It A2 38 3k 4G I3 iR F 2% PR 1Y)
ARAKSZILT . PR ARG AR LA H Y

1. MR, I8 A LA RS 23 A I I 7]
HL AN A7 ) IR )i R A, BIE R VEMR G [
£720mV ~ 160mV, P55 ~8FY Al ik .

2. RO, JRARY I RE 1.5V,

3. IFRM, skiptElip /5 —A FEAIERBEA
P I 3t 2 R S T

FEX T (HB)

N TS A B S 30 KR AR A AR
) EMI RS, S BN 8 2 (8] 7 A A SEIX I TA] .
WS2699 K[ 2 (AL X I 8], ] 3 i e B ik &
8], 2 AR SR 7 58 2 R L F6E A SEIX I (8]

I EAF SN EAY (PROT)
PROT 5| i F T i R £ 3 (OVP) Fah it
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BT (OTP) , K 5 From AR R A R B3R
#, ATCLREREE A — AN ORY, ] AR (8 RE P
TRy . N EREIT 80uA HIAME ZISMAE NTC LB RAR
MRS, TR BEE RSN 0.8V, TSRy BIEE
J& 2.8V, AfRyIKAESE, IC IR H RS

0.8V, otp
B0uA
Digital
}- Core
< 0V

P

2.5V m—f

QVP/OTP

K5

ARG (GPIO)

GPIO R T R Gl FEfi =], PFC
BlEEdl. RGIERIBITH, GPIO 5l KA X4
RGUaATEEEN (Burst 820 , GPIO 5] i H =y
-, EREFIRTH PFC HEE, AT PFC tif A\ Burst
B, BN R LI RE.

(St il

WS2699 -4t T AT IR R, TRIE RS TAE
IR EENE . 03k 1 s, AFE %I\ Brown-in/Brown-out
40, IR (OPP) o iiifd4 (OCP) . #i
HAEE RS (SCP) | frHd Ry (OVP) | 4k
SRR (OTP) PARAME AT (CMR) .

Hid R4y (OPP) g (OCP) .
BT (SCP) | Hirad B Ry (OVP) | 4t
iR ARYT (OTP) RILAMSI LB e R, T Ih=®
"y (OPP) | H i EE R I (SCP) | Hi g FEfR
1 (OVP) | Shifidif fRdr (OTP) W LAJ A7 I & £k
175 7 A B AR B o) o

R Wi R4 75 5
BIBO- | %A Brown-in/Brown--out SEI R

OPP SRS VST retry,hiccup,latch

CMR AR AT cycle-by-cycle

OCP RS cycle-by-cycle

SCP oy e R retry,hiccup,latch

OVP bl R LR retry,hiccup,latch

OTP AR AR retry,hiccup,latch
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W R & Alatch, T RAGVCCH 5 A4 REMK
5. WRREE Nretrymli & hiccup, R4iefF1ET
fE—EfIa) (AR 8 i Al tretry) , SRIGE S .

T ThEAEF (OPP)

F2 40 o I 3 5 B IR AR T 18 A RF 8 — e B )
CIEJ I 1] thiter(OPP)) , RGi KA OPP {14, 151k
H RN .

EHAY (OCP)

A YK Fcycle-by-cycle )il i iy #5617 X, 78
R SENE, R AR AR 5 EVCS 1 R
+1.5V, FELRISCH fE FES AN, R ncR
FEGIIVCS I EAR T1.5V, N LEISCHT.

R R (SCP)

ARSI, RGBT I8 B 5 AT
W, A R AR, WA EES N 1, dn RS
NsCP_RST 4> 5% I HH#A A A AR i, o h $ s i
T R ES B IR B Nscp, IR A4 FE AR,
IC 15 1k41 tH IK 2] o

AT (CMR)

AR GUIE L AR U LR LR 2R g8 A A Ik A
Ko AR BRI 2R s it R 1 R
T F A (VCS<40mV) , SLZICH B, £ RE
SPIEAE], RS B R A RO T R EOd
(VCS>-40mV) , SLZIKHINE, il Qi iz T
o

WINSEMI - MICROELECTRONICS WINSEMI - MICROELECTRONICS



WS2699 HtaE 2 HAEF LLC =533
e WINSEMI

SOP16 #3541

< |
i h
i ¥ : J
% A3 r i ./ \1 b oo02s
yAZ A i J v\ ﬂ ?\L_\_L SyMROL | MILLIMETER
o i e i SY)
J: 1 l i o/ ‘E.‘—r - MIN | NOM :u:sx
Al 3 _ [ _Iv
= ar o] _ [o22s
a2 130 [ o | 150
A3 | 060 | 065 | 070
PAN b 030 | _ | 047
b FAN bl 038 | 041 | 044
H B B — bl—- S A c 020 | _ |02
H E H H H ? ct 0.19 | 0.20 | 0.21
= o st (/ / (j 1 l A D 9380 | 990 [ 10.00
' BaskEMELAL % 1 l E 520 | 6.00 | 620
e Al m 38 ]3%] 40
El E g ¢ 1.27BSC
= SECTION B-B h i | — los0
LW 3 L 050 | — | os0
] L1 1OSREF
HHHHHHHH E Joi-%
| 1 1
B B

sil . e

TEEW

L D SER 5 G 2 AR AR, A B i 5 A R AT &R

2. fE MBSOV I AN S AR RN BUE (R, 75 I S M LI T S b
3. AU AT A AL A 5 A

B&RANX

RYIHRAMETERAF

AR EYITEE L X EFREH A 8RARE3101-3102
HiZm: 518000

HAL: +86-755-8250 6288

hE: www.winsemi.com
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