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R E TR A PD L L)
WS3203 Hi it fE

Bl ) Ah ks, W4 fFW F:  CS=APD=CTL=RTN, GATE float, RrRrrs=68 k (), RreLNk=249Kk (1,
Cve=Cvc=0.1 n F, RoeT=24.9 kQ, Rctsopen, 0 V< (Vop, Vop1) <57V, 0V=sVc<12V, —-40°CsTi<
125°C. Typical specifications are at 25°C.

F1: FHEES
[Vss = RTN and Voo=Vob1] % [Vss=RTN=Voo], i H LS4 H[RTNI.

S5 | VR 41 | MIN TYP MAX | UNIT
Vc
Veuwv V¢ rising 8.4 9 9.6 \%
Veuvm uvLo Hysteresis(" 3.7 4 4.3 \Y,
Operating current Vc=12V, CTRL=Vg, Rror=68.1kQ 0.7 1.2 14 | mA
tor Bootstrap startup time, Vop1=13.2V, Vc(0)=0V 50 85 175 ms
Cvc=22uF Vop1=35V, Vc¢(0)=0V 27 45 92
Vop1=13.2V, Vc=8.6V 044 106 180 | mA
Startup current source lvc
Vpp1=48V, V=0V 2.7 4.8 6.8 mA
Vs
Voltage 6.5V<Vc=<12V, 0<lvg<5mA 4.8 5.1 5.25 V
FRS
Switching frequency CTRL=Vg, measure GATE, Rrrrs=68.1K 203 253 293 | kHz
Dwax Duty cycle CTRL=Vg, measure GATE 76 78 80 %
Vsyne | Synchronization Input threshold 2 22 24 \Y
CTRL
Vzoc 0% duty cycle threshold Verrountil GATE stops 1.3 1.5 1.7 \%
Softstart period Interval from switching start to Vcsmax 0.4 2 ms
Input resistance 70 100 145 kQ
BLNK
Blanking delay RBLNK=RTN 35 55 78
(in addition to t;) Rrek=49.9 kQ 38 55 70| ™
CS

Veswa | Maximum threshold | Vcri=VB, Vcs rising until GATE duty cycles 0.5 055 0.6 \%
X voltage drops

t1 Turnoff delay Vcs=0.65V 24 40 70 ns
Internal slope Peak voltage at maximum duty cycle, referenced
VsLore p 9 yoy 90 118 142 mV
compensation voltage to CS
Peak slope Vcri=Vs, lcs at maximum duty cycle
IsL_Ex P . e fes 4 30 42 54 uA
compensation current
Bias current (sourcing) DC component of Ics 1 2.5 4.3 uA
GATE

Verri=Ve, Vc=12V, GATE high, pulsed | 0.37 0.6 0.95 A
Source current

measurement
Sink current Verri=Ve, Vc=12V, GATE low, pulsed 0.7 1 14 A
measurement
APD
VapDEN Vapp rising 143 1.5 1.57
Varon | /PP threshold voltage 7 e 020 031 033]
APD leakage current (source or
. Vc=1 2V, VAPD=VB 1 uA
sink)
THERMAL SHUTDOWN
Turnoff temperature TJ rising 135 145 155 C
Hysteresis®@ 20 C

(1) IR 2 R B TR,
@) EKESHIN S,
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FREERTRAERAT PD it Fit Fr
#®2: PoEMEHIE
[Vop=Vop1] or [Vop1=RTN], Ve = RTN, i HES % Vss, BRAES Shii .
B WA | MIN TYP MAX | UNIT
DETECTION (DEN) Vop=Vpp1=RTN=VsuppLy positive
Measure IsuppLy
Detection current Vpp=1.6V 62 64.3 66.5 A
Vop=10V 399 406 414
. . Vopo=10V, float DET, measure IsuppLy
Detection bias current - 5.6 10 uA
Note: not during Mark state
Vep pis | Hotswap disable threshold 3 4 5 V
Vper=Vpp=57V, float VDD1 and RTN, measure 0.1 5 uA
DET leakage current
IpeT
CLASSIFICATION (CLS) (VDD = VDD1 =RTN = VsuppLY positive)
13V<VDD=<21V, measure IsuppLy
RCLASS=1 270Q 1.8 2.1 2.4
Classification current, RcLass=243Q 99 104 10.9
lcLass - mA
applies to both cycles Rciass=137Q 176 185 194
Rciass=90.9Q 26.5 277 293
Rciass=63.4Q 38 39.7 42
Classification mark resistance 5.6V<Vpp<9.4V 7.5 9.7 12 kQ
VeL_on Classification regulator Regulator turns on, Vop rising 1.2 119 126 vV
Ve n lower threshold Hysteresis(" 155 165 1.75
Vcu or | Classification regulator Regulator turns off, Vpp rising 21 22 23
F upper threshold \%
Veu Hysteresis(" 05 075 1.0
Vvsr Mark state reset Vpp falling 3 4 5 \%
Leakage current Vop=57V, Vciass=0V, DET=Vss, measure uA
lcLass
PASS DEVICE (RTN) Vpp1=RTN
On resistance 045 0.75 Q
Current limit Vrrn=1.5V, Vpop=48V, pulsed measurement 405 450 535 | mA
Inrush limit Vrrn=2V, Vop:0V->48V, pulsed measurement 100 140 180 | mA
Fold-back voltage threshold Voo rising 11 123 13.6 V
UVLO
Vuvio_ Voo rising 33.9 35 3641
i UVLO threshold _ v
Vuvio_ Hysteresis(" 44 455 476
H
THERMAL SHUTDOWN
Turnoff temperature T, rising 135 145 155 C
Hysteresis®@ 20 C

(1) BRI 2 ZEERER A P AR I (1 _E T B A

(1) XBESHESF.
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S I SR i3y
CTL 1 | CTL S35 BRI 1R 21 PWM (% Aoy, SRS I R HH S B3 20 Bk 3h (6% o VB o4 CTRL 2
it b H Y
VB 2 o | PR LDO % o, At A DC-DC i) i B R R A0k FEURE /5 Sl 5. 1V Wi, SR 4k ds
0. 1uF 5% % H A 2] RTN,
s 3 1/0 | DC/DC i JT 5 MOSFET R FLIRFESS T A . S % 1 H i RCS.
Ve 4 10 DC/DC #s pe iy fh B WL R o 253445 0. 47uF (/) MM &S] RIN, FF HiE F2mAs K gs
Kese s i RS,
GATE 5 0 Gate BRBHAEERIIHIH, FTUK5) DC/DC # 4 g it 32 T & MOSFET,
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CLS 11 I 7£ CLS I VSS Z [ &R P B A it . & IBIT A M BEi,  CLASS St i 2. 5V (&
SEHH, 2.5V HLHHNTE CLASS 3 HLBH. b B4 2% FL ik o
APD 12 | VAPD-RTN bEFF# 1. 5V LA LI, CPLE T POtk MOSFET, 25 FH /3 R hfE. SNk ts 1 b o il
5y F /M VDD1-RTN 2 ) fr H i 33 Jic 2 1 vl
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EREFETRAERAE PD it iy
4. WS3203 mATAEFMIEE GE 1, FE2)
e iR I/ MR E(E S KPR EE Li¥iva
DEN, RTN,
B TAEH R -0.3 85 \Y%
VDD, VDD1
CLS I s CcLS® -0.3 6.5 \Y%
APD, BLNK®, CTL, [APD, BLNK,
FRs® VB JEIFLE CTL, FRS®, -0.3 6.5 A\
VB®@] to [RTN]
ve L Ve to [RTN] -0.3 15 \Y%
GATE i HIs | GATE®to[RTN] -0.3 vet0.3 \Y%
A Tst6 -65 +150 C
I Al T) +150 C
ESD-HBM ESD-HBM 2000 A\
1 TAESAEE LA AR —AN BRI 0] 685 B AR IR R A PERIA
W2 ANED X LT | I e .
£ 5: WS3203 #:F TIEKMEE F 3)
e RS I/ NRE(E S KPR e L
#EE TAEH S | RTN, VDD, VDD1 0 48 57 \Y%
T2P, vC L | T2P, VC to [RTN] 0 12 15 \Y%
APD,CTL il HL/Ts | APD,CTL to [RTN] 0 VB \Y
cs JIHL CS to [RTN] 0 2 A%
VB HLii Ivs 0 2.5 mA
VB %% Cvs 0.08 uF
BLNK Hif ReLnk 0 350 KQ
e RTN AL L
(TJ = 125°C) Himit 0 350 mA
(Y Ta -40 +125 C

VE 3 B TARE S AR e B IO PERE AL .
BE B RERSR, A, B, HIERD TR R,

L

b g
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EREEHETFROERARE PD fitd1ith
PIN #i&

WHZILER 2R E SRR REAF (BIIIRCS), LA IS AR (BIIVCS MAX) IR
H AR . 3 i AR AR 58 1 AR 358 49 i A AT AT 4

APD

APDI I TP JH BB IR ITIC, R RG4S & 2 VDD IFIRTNZ [0] (/MG e a1 . 24
APDIERE RIS G Ay, @l T W By s o 20 J5 8 Jhy H B IE 2 ORing M B #RLESD
LR, s 50 H RN A N H S PR o PR e B T 46 - O 0 L 2 T i 1 PR R 98 =, DAORIEAEPOR

HLIR VI 2 B0 AT DASZ BPD LA . AR 4 7 FE 1EFRAPD 4> HLFH, - VADPTR-ON /& FRIE L
PR B THA RN A AEREAPD IS AEI, ok (1K) 35 e 2% (1) Hi s {1

RAPDI . RAPD'Z X (VADPTR ON — VAPDEN)/VAPDEN'

Rappi1+Rapp2
—= 22 % (Vappen — Vappn)

VADPTR OFF = —
(1)

¥ APD Rz BHCAE APD 51T . AMERN, APD W5 RTN Ali%.
BLNK
T BT RELEGATE b 1 A v A1 Ha i 42 6] LU 8 6 CS i A 5 28 W il 2 T ip N —ANE 3R i
) o 1ZIERAEAFIE T S A W RS (06 78 LB B A RE 2 B 2, By kil & (/8 o
25 LA LR PR BN % o B BLNKGZE $22 BIRTN R LLSRAS P 34 8 & 0 3 B s 1], i 38 3k 408 v BHL
BB B Al A 20

Rprnk (k) = tgrng(ns)

(2)
FRBLNK HL FE & AEBLNK S | BT .

CLS

MRYSIEEEARE, 7ECLSH I RIVSSH N HLBH v LA B 53 2 Hi it . PD 38 5t B RDGE R f H BHL
fEAER L o A3 BC P22 FRAT N TPDAE TAEIA I hr (i I Th 3. iR e — Ao
PSR I A 2, A KT ZPSE ] LLAT AN 70 4 . AKHRIEEEARHE, WS3203
FERFAN RS HEAR R 2 e . CFRBHZmAE)

R6: G

POWER AT PD
CLASS | MINIMUM | MAXIMUM | RESISTOR () NOTES
(W) (W)
0 044 12.95 1270 Minimum may be reduced by pulsed loading. Serves as a
catch-all default class.
1 0.44 3.84 243
2 3.84 6.49 137
3 6.49 12.95 90.9
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MR E R TRGARAT PD (LL

CSs

DC/DC #H#e#5t) CS CHLASIN ) iy A iy I 3% 42 2 JF ¢ MOSFET AT L (RCS) 11
e PRYEHIME VCSMAX & U™ CS U I IX AN BIE F R B, JEI8 eis CTL ¥ R
fil, GATE #0KH 1b D)4
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DENE#: VDD, VR EPoEKINIZE4% ., 24VDD-VSSHE H K ITE I, DENAS A mi b .
LEAIL BHIZ AT 1 0] DEN . B VSS 25 5 30 N B Hfi Sk MOSFET 43 2 A 5 8% S AT, T A0/ 1)
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DC/DC #4025 FFF & MOSFET [\ 3K 5%t . GATE it 4% g imr a1 I TR T IR, 24
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A T B A FR 2 F] PD it Rty
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VDDJ3k [ TPoEY (PSE) IIERIA AL 5 28 HIIEEEARHEZIK (K101 u FRUAH VDD
S BIVSS . BEASHEI AT (TVS), —FHRRERINISTA AR, WISMAJS4A, NiZN
fEVDDZIVSS, LR ik B BT
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VDD1ZDC/DCH 4 23 14 Ja s i £E1F 2 N b 75 B 828 VDD. VDD RJ DB Rk — A%
5VDDIEE, DL HFPoEL /LS 554

VSS
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7 5.25
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X // 515
& / 5.1
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S 3 — » 5
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,/ 49
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0 : : : T . 4.8
0 2 4 6 38 10 -40 10 60 110
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=3 =] —+-
EREFETRAERAE PD it iy
CONTROLLER BIAS CURRENT vs VOLTAGE SWITCHING FREQUENCY vs TEMPERATURE
- 3000 1000
E] ~ 900
L 2500 __// = o0 53KHz
N — =
S 2000 g o ——249kH
S | — L 600
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g 1000 — W 400 ———890kH
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7. K8
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T 1000 & Al
s / 3 80
5 800 g 79
S e
T V O~z N,
g 600 . . . 3 78— —
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9. E10.
PoE ®EiR

LUF XK G 7E I THE WS3203 H9#21F, (HAFEE/C IEEE 802.3at #77/fE. 1EEE 802.3at Ax
#f£ /& IEEE 802.3-2008 *f; 33 4% (PoE) IHIH, M9 7 RDyZk mipnsgon sy, — Bk,
54 IEEE 802.3-2008 [T & AR AL 1 e, HA m D3RRI 5 2 SR I e A b B R A 26
B2 Y. WS3203 J& TR 1 384 (mik 13W L Th%), 5S¢4 /& IEEE 802.3at A
(1) 0-3 5302, AEMAT BT GRSRIN BT N 4R 4 5GE TEEE bRkl AR5 .

IEEE 802.3at bl X T — Al id iy ¥ #5 (PSE) @i s i 2c 4l PD (ffE %45 ) fitr
(73, ARJE R PD WioFEss, W e 120 Fil il 25 DR S A, 2 RS 47 1)
SRR ASHEAT . 24 PSE BT SR CBRIRAS ), PSE 48 W L 54T 45 VG A
N SRR AT o S0 3 ()4 FH PRI FE LA S IR A 4 PoE T e Wi AT
TEA %% PD %44, W PSE ] PD F 22 /b)), IXBERRA /3. Witk PSE HAT 2% 1) %%
i, W PSE nJ LKy PD i,

87 2 PSE 5 BREATIAY 1| AAE4 200 F GHD $dl /2 0 2Rl s i 2 fififh 532, 2% 1 PSE
AT BT O S B BE 2 (DLL) 4325, 287 2 PD i ZiAT I8 2 fifi {43 2 L )« DLL
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HAREEETRAFRAA PD ft
5395, PD AT LLR[MIERIAN 13W T 4AS 117> 4%, 8 A PUANIE R 2 —. bR S & ZE DLL
5, FREET LK I B i

—H 35, PD 4RI DR 4 (MPS), LA PSE —H 71, PSE Mt H 4
LISRAFE 200 MPS, WHFE 2 MPS, SCHZ0G 1. MPS 1% 506 PSE & [7] 225 R 25
11 275 T LA PD Sy AN LR B B R G TAERE . B840 A IEEE 802.3-2008, &
4379 IEEE 802.3at [ HAKRZE 5o NREB ML TN IX P EARAH R (il tun, AR50

& §o 5
& & 5 o - 2
o E 8 3 3 D(éj = E ?::D <] b:é: oo S o
S Q o = o £ o £ - 0 8P g .= 8D
S o S Qe [ He= AR R = R ! <
N o =T g ==y S0 S g &= O n oL
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— Detect Classify Shutdown [ Normpl Operation
6.9V
>
>
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El11. Operational States for PD
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PSE PSE STATIC PD INPUT
LOOP VOLTAGE
STANDARD OUTPUT OUTPUT
RESISTANCE POWER POWER < POWER >
POWER VOLTAGE
(max) (min) (min) (max) 12.95 W 12.95 W
IEEE
802.3-2008
20Q 154 W 44 Vv 1295 W 37 V-57V N/A
802.3af (Type
1)
802.3at (T 42.5 V-57
a2)( ype 125Q 36W 50V 255w 37 V-57V vV

PSE AJ LLZE RX Al TX X CEF%) 10baseT & 100baseT (1151151 1-2 A1 3 - 6) 2 [R5 B> 4% FH %

(4-5F117-8) ZIuJihnHE K. 7F IEEE 802.3at FH 15 T 7F 1000baseT 4t i Fl A [) 5 |
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) PSE e & (1) L35 o 55 50 AR AH D11 H R R AE P R vERR B AT WS3203 BETE 1) 2 1) 7= A 25 5
W PD IR hF 3 VIR B Ky Dy F b ed, PSE B b5 PD W& b AT it
Hi; TEEE802.3at b 2574 1 [¥) PSE 71 it r I (] R B il 7E 400mA~450mA, W15 HL
eyl 75mS, PSE 4151045 PD HEATAEHL, 0 200 3 411 PD % 4% n] g 2518 BFF4E 50mS
] 400mA [ HL I ;
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13 B n i T B 2 B R 27 1) PSE FORCIN, 2> MR 5. om0 5S B IE 2
VDD-VSS, RTN-VSS 1 IPI #ijit. IEEE 802.3at iy B /DA 2 5], PIA~ 2 e Abric i
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s | /
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ar] X
- L \ 10mA/div
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)l

H 3% VDD-VSS KT 2% 1) F IR B4, WS3203 #i<s# DEN K5) %] VSS. 4% A s ETF
F] VCL-ON LA LB, DEN 51 BEIEE ANt T RS LA B ThFE . ERTIIET, RTN & FEPt,
JUTEFTHE NG W 2A . — > 24.9kQ (1% ) ) RDEN HiFH B4 IE R ks i kric,
B LE AN PR IIFE R PR, RO B RIZ 5 mW (Y. 7). A3 %006 PD RIS IE 2
PI A7 B HIBAAE Ky 23.75kQF1 26.25kQ2 i) (IR PE LB ( A V/AD .
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PSE 7 PI 4 (k8 0 v BH 2 S A AT Hi PH 55 RDEN FIP &5 VDD 47 28 18 J T 41 & HR I 45 3
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PLF A 8l 22 PD B Er (1 B 75 2 I FH PRI 1 R 350 20 e o FL

F 1 PECKI)FEIIYE T PD AR 0. a1 PD K Th 3 i L HR 7 (1 7 22
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10 mA [/ NEF R (BAF 225 ms 270 75 ms () 10 mA kot Huii ) FUE T 26.25k Q (AT
FBHHT S 0.05 1 F . AC W BHPTM A 5 F (8N TAE CIN B3RS, 241§ /] APD
5 DET k3% il 5C P AR R TF RT3 2 Bt MPS. MR AR X R G oy, I B
MPS [¥] PSE ¥ ) PD 1l HL . AN AAS I FEYE ) PSE A g2 A\ PD BT HE .

JB AR 2B AT

7E PSE [i] PD #2453 i [l 2 B, %5 PoE UVLO (RJEEE ) HLE SR itk T 6 1A
TXAE T LABS 1 4 2% RS LA AN 23 SR T N PoE i\ o #4435 W% 4 7E PD TG ft L
% CIN, CVC Ml CVB #HTH8CE . PAtk, & 14 fis, VDD-RTN KA 52 2 e 1 i in 2 ek
/NHL . —HYUE SN PD, PSE 4344 P1 ML KN B TAEVE R, 2% VDD T RTN fay HL )
UVLO S B{li (VUVLO-R, ~35V) Itf, WS3203 n] LUtk MOSFET Ef5 140 mA
GRS, W 14 frox. CIN # AR, FEHas 228 1 U)#f RTN ) VDD H
JE R BRI VSS, AR JEHAER B S s AVEXS CVC (AZ8HEBIHZ) . Wi PD %
HIRIM, OTSD A#1E, VCUVLO fuir, W RvFiirasv)i, IRmBm— B BT
IR IR I 10%, W) PD LG BRI D40 B 1E 5 TAEKF (~970mA). 4R4218 15 s
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P, VB RUEBIALM T TARIRGS, 8 VC LTI A 3R e gs e i i vy . B 10 3h Rt
e FFHRIR R ST VZDC (CTL BIMED, EBERIA 2 70 I B e 88 T LA VI 2 [ A7 1y
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El14. Power Up and Start
1 B VDD-VSS ik T4 f& ) PoE UVLO (VUVLO-R - VUVLO-H, ~30.5V), l#dfiik
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AR AL T HOCWRIRAS, X URME L N e ds 4458 1k A%

PD# iRk

PR MOSFET nf AR 11t b A N e R B IR LA SR B A oo e ik (e
IUEN) Prik. I MOSFET (¥ H it 2580 ik gt B 1) 3 3501 45 R 2 RTN-VSS LR BTt
W RTIN & T 12V i ~400us, MR EIVKE BRI B E, JFCMiies. X4
400us [1I4E S T RETT LART (1B A BRAE 51 1 PD G471, R EEWE A7 T HIF4k F1 PSE {4735
Wo K15 7" T 16V PSE EJHHE B ER TR S 78] o #4044k MOSFET HE Lt B i,
PP EIFIR AR A R, KR 950 mA (ARG, 70 B R Ak B2 4T I B
7M. MOSFET ¥ #EAYTIR, Kl RTN-VSS 7F 400 1 s ZEIRZ JE1E T 12V,

TPT
\'\ .
g 500mA/div
—_— VDD<12V @ 400us
— 10V/div
INPUT 16V STEP ———
f 20V/div
DD-VSS
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El15. Response to PSE Step Voltage
PD #2445 B AT ORY P i HAGFIR MOSFET ks . BT B 8heiiz 47\ VDD #| RTN
FLER IR 20 TN, K51 MOSFET I Dy %A, Wi X (OTSD) e ok M i ik
MOSFET Fl 7y it sy, (et EEEF A3 i olR i, #fithk MOSFET #¢
HFT A FH IR L U PR
TEfEHEIE AT AR DEN 472 VSS 2 S804 i #dfidk MOSFET JClr. XA ) RE /i ik i &
16 Hii Ay = ANEFIEI T 5, LGRS At AR se g DOE R AP AR R 4, v
TEMANTT ) ARSI T
TELLUR RS OUT , BEARIT IR it i) 5 A«
1. VAPD il VAPDEN (~1.5 V)
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VC LRI L . 2 RO VC TR, B AR UVLO JFOCH . Wil a
e ds G HATRG51) VDD ML, TIRKS 2 S ) R e 25 A b T IR (13 s il PR S
TP (PR I R R TS, O Jo B2 (AL 9/ i S 37 8% 110 T34 I g ) e S 1ty
K4 A B DR

HZ8 A IS GRS 2R T VB FR BRI 22 i Z AR 2 A e a2 i s re i . 24
AR AAs T, GATE fil, VC UVLO ZEHI a3 i), FRS, BLNK M1 EE RTN. i
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P, A B M A1 EL AL R

HE A Tl 5 AR U 2 A (AR e 2l A% ) FEIR 3 MR, DM AE BRI AN
L 50% 1) A bR RIS e TE . WS3203 AT 78 %6 M A by A LU BR i, Fu v/ e Bt
Ay BT i o R B ORT B AT A U N ) I AR AR e ety o AR A EE R
78%, AHFHAR ] Be I N TR 36V & 57TV PLYE I NEAT, W58 b (T e .
WS3203 $EHE T —A [l 2 (1) N A AR, 2 DA R K2 50N

WS3203 Jg 4 PWM LU a i A SR AEAIHR T (R R AME (150 mV, VSLOPE), HFH
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IOMEE A VSYNC [Pk (TSYNC) SKSEHL, Wil 19 Pras. A0l 2% 1k B A7 5 38 B[]
JE, I ELOCEAS a) 55 A S e Rk b 2 BT TF4R -

#oc

DC/DC #1548 AT W] 045 VB Fa k5%, GATE IXZN5S, [ 25 F i U5 R O 2 FEL R 1R S5t i
) OTSD CRLIRARP™). #hil#s OTSD KM VB, GATE IRENFEF, JEamifl VC #dlasat T)
RS

ERLEIEH (ORing)

V% HAT PoE ZhfE B A W vh i ml LUE I Al () rE R IE BC 25 5k PoE FEYRHEAT (1L 4 o
A Hhy R LR SR T AN 2, AR W R AR g PoE ANATHT, I A VA A
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EREEHETFROERARE PD fitd1ith
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AL, A L R AT BE LS 7E 500 kHz DL FARFE BN HME . 28451 -

1. BOEFTTRIFHER (FSW) 4250 kHz

2. % RRFRs:

17250 17250
(a) RRFRS(kQ) - Fsw (kHz> T 250

69

(b) % 69.8 kQ.

WS3203 A LLS AN B[R, DAHBRRFER G M0, 5Ok R 060 BRI 25 RF Hi A\ A0
HRIALE - WK 19 Frzs, a7 LGl ) FRS Jhnig s VSYNC G keh (TSYNC) SKsE
0. NAZIEPEIE 1) RFRS, 15K A HIsAT SR WL T IR DA% . R0 kb
Y DG P S8 I [R) FL 0T, o LA i 28 11 22 6 DG PR TR I 8] S AS 25 PR T 4R . RFRS 51 Fi1)
kb RGEF] 2.5V B VB 2], f/NSEREA 22ns (2.5V BLE) ,  ETH/ FEENEZN T 10 ns.
FRS 7 55 Kk i BT A AR 37 S A2 e 52 o B 28 79 1) 100 Q B 2711 RT BRI T g s
RIPPEFEL )

Sync Pulse ATpF ATpF
||
17
Sync Pulse 1000pF

RFRS RT RFRS

VS\M VSYNC

TSYNC TSYNC
1:1
E19. Synchronization
N |
F AR AME

WS3203 244 T AN 1 A AME R, A DU K ZEON o i S R B A AR M
AHE, AT LU AR RS B AR UL 20)

K2 B R A5 8 SCRI N T 2530 AR VPP/TS AR AR v S/ TR D) 5 URERA
SRR R TR (78 %) N B R E ARG (VSLOPE) o BT A%
VSLOPE-D (LA mV /IR 547 FEF 44N, #4s LU R #2004 RS, A VSLOPE,
DMAX 1 ISL-EX K H HUFFER, HEH mV, HIEw Ad, S HOE R (i,
DMAX =0.78) .

(Vaope(MV) )
Vaigre_s(mV) | —A2E=— |

R.(Q)= = } <1000

lSL_E){(“A)
(6)
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MR E R TRGARAT PD (LL

.
GATE ., :P
_L RS
CS

S —— RCS

NLY

B20. B pnRbsrh

ﬁn%‘%ﬁ&RS%lEH&%*ﬁ@BE% CUTAi 3K 5D T IRAECS 5 I (e s, ] Be 75 ZE A
CSHL%,
TH K& B8], RreLNK
TH BT[] [P e 00 0 A2 2 50 Pk 11T 5 TR A e 52 B AR DI 20 8 R A P78 8 2 )RS S A 1 2 A2
AR RN TR 5 o e /DN BB T) A2 7 11 F AT B AT PWML L A8 88 % JF % MOSFET 31
I 5 A2 P [T A PR AU i A o 5 RV G T ] i i S 0 8 A 40028 i L 0B I TH) 22 52 1 W,
WIRE T TR .
Lt SR VR BT ] (1) T B8 L P S (P BRI, UE ] RRBLNK(kQ) = tRBLNK (ns)>KiZ#¢
RRBLNK .
1. XFF100ns[# 31 Bt a]

(a) Rreunk (k€2) =100

(b) %+ Rrenk = 100 k().
TH BN [)th mT DUIE sk 55 71 5% 8 T 3 18— 1 20 USRI o
1. 1£250kHz45 1 T RRBLNKFZ U [ I 0] 24 T SGIa AT B I 2% 1 5

Blanking_interval
Rpping (k) = ——————

4 _ 2 4 _
(a) fsw (kHz? 2 10"= ZSOX 1l po

(b) %+ Rrenk = 80.6 k().
PRAL B B IR ZE K FICve
P YR (VO D)ZTE R T CVC [ RS AR (4T g e . 55— 202 1 FER
B D3RR, ARG HXAMERIE R CVC. A T i &, i rR i DR 4%
BRI TEE , BT R AU ME .
T 560 E TP % MOSFET MM BK 5h T %
1. KVQG A MOSFET QG Hi s 33l IR A L . G b0 V) .

Ve Ve
Peate = Ve X fsw X (QGATE X _) Peatez = Ve X fsw X (QGATEQ X _J
Vac Voo

(a)
(b) WRVCH12v, QGATEN17nC, FHQGATE28nC, MR IZhFE,

12
Paate = 12V X 250kHz X 17nC X — = 61.2mW
Peates = 12V X 250kHz X 8nC X E = 28.8mW

(c) Pore = 61.2mW + 28.8mW = 90mW
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HAREEETRAFRAA PD ft
(d) X ULEH T A A4 MOSFET QG 1% 42 M 5 T IS MOSFET ) ] 75 22 B % [ (1 A 32
2. {ECVCIBCH N, Al AR R rh ) R I RE EEI E E . RETWS320305 fr, 12V

BT AN B AR R RIS M SR H AR I R

@ | _Poye _ 90mW
DRIVE
V. 12V

(0) Lrora = lome +loperarie = 7-5MA +0.92mA = 8.42mA
3. fEA msIIRHR B AW, W E ISR fcve.

(a) C. +C. . = Torarue Xlrora _ 4Msx8.42mA _ 5.18uF
ver T &vee Voorn 6.5V

(b) AT IRXAFLL, ARAERI10 b PRI HIAIN0.47 1 FHUA N ZE W1 o
4. THELPOEIZAT £ A Bh e e ds I ATAR I H] o

(a) 114 mAIKSLIE B 25000, TR BT

(b) T, - Cyci x Ve 10.47uF x15V

= =39ms
lye 4mA

5. TS A LR IR AR

(Cuer +Cuca) x Vo _ (10uF +0.47uF)x 6.5V

=7.5mA

@) Trecharee = e = AmA =17ms
(b) Toischaree = (Cver*+ Cuez)* Vouu = (10uF +0.47uF) x6.5V =8.08ms
Lon 8.42mA

(c) WHER B TR A GBS, CRA 2 I 0 mA.
A, ARPEIT2PA0mA.

Rt D= Toiscrarce _ 8.08ms =32%
TDlSCHARGE + TRECHARGE 8'08ms + 1 7ms
(d) FTWBIA: 1 L —39.9Hz

TDISCHARGE +TRECHARGE 8.08ms +17ms

6. XTWS3203, CVCLRICVC2IIE L kW 42 /b k25 v

TFRZE B 287 E B H I AIRve

N T HAFT R AR Y, TR AR R A VC e B HLER I BETE . i B SR L i e R
PRI RE T VC W 78 H, AT BEL L ff i 4 R 0] A ) R P 1 YA BB o T — e
W XA EERLT HR e R B R /2 DVCT RTTRIINN R-C JE s —FER 2. R IAR I
A B S B R SR AR S, BRIV L s R b 5 HLSE G (0 BB R

Wikl 21 Pros i RV C A By T b i B S 4 WA 78 v o 7 HE Ik 280000 1) 44 TR B X B VR
XU EE, RVC ML AE 10 Q T 100Q 2 JA].

T2

RVC DVC
VC =

T

E21. Rvc Usage

RTN

EZORingH; AR
FEIERLAS ORing FERY 4>, D1 IR EHER EE 1518, DL N H 3 WS3203 JlA 1),
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—

1 ™
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24V CLS
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RDEN
VDD VDD1
DEN
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RAPD1

vy

RAPD2
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26.7k 30V

3. 01k

3

E
1
2

K22, #7152 PoE Backup ORing
®E3sh
B A T ELAE R R SO FIH TR B, LA B e AR e b K23 BoR TS
BT TLA31 1R 2 JEOR 28— Al IR IR A 3 sl (1 WS BT 26 R Bh 444 i DSS, RSS
1 CSS 4. 'eAER ¥ VCTRL B#{% 4 CSS, @il ROB, Jehi&#eAl DSS skl L
THEAR . X AN AU, S5 ROk 2R, TL431 Frth Al CIZ & T BN &
M, 7 b TR ZE O H WS 1T 5 RS 11 FE e o IR 3R 22 TR B AE IR AT R 1) P
EZATASERIEM.  WS3203 &4t T — AWM R 8, HLFEER ALK (~4ms) ,
FHF-E2 IR AN R A 0 B0 o W1 P S R R R ) e e K 2 B T TR At b it Jon 1)
5 PWM il A\ K3 HIJT ¢ MOSFET WE{E HLf. PWM MK A sh#Hl f ok CTRL 7=
TR LR T SR PR AR s oo SR IR S F b P BT TV T L P SRR B I R AT 2 . B
91 P 4 R s e et 5 R R 5 2R 14D B A B 10 R R . LR PR, — TR A )3 sl S A
RS AE IR B I 85 R 2 R PWM AT

U e e
RSS v  ROB
< RFBH
1 /|
[N Il
1z
CSS = RFBL
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Bl23. IREBRFHEZ)

FFAMOSFETH: & HIR
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HAREEETRAFRAA PD ft
DAV BIVE R e 498 JT ¢ MOSFET {368, WS3203 #5/NT 9% MOSFET VGATE h~5.5V,
KIHE T VC BRI BIME . K AE i O B B CRIBD 515 )3 s 45 )ik 2E
MOSFET A2 BE 1% 7E M AR FE s 7R 28 TR0 11 06 P Wt L 97

BHAEEFIFOTSD

FEFT VT I Y 2% FE B AL PCB R L R F 504 12 WS3203 & ME—7 BT PCB LTt
IFYR . IEH TAER WS3203 A W1 4 FUz 16 1 £  BE nk, mTREZS kN OTSD R

PR BB FIEMIE B

F prdndfE CISPR 22 (FERHIARA) 18 H HAEFE S EMI 2K, 6T DKM B 45 1) EML,
P RAE 5.2 A P IS 5. AL EMI ZERIEH 2 — A Pklik, B 2800 NP SE A sfE . i
BRA SRy, DR RN 2% r Y050 R B P A P R B — BRI BOR . T EMI #5461 1Y S 7 4h 11
PR LESE S "R A4 T wert BB 2 BT EMI 345 PoE it FE 13 % . Ik 4h, IEEES02.3af
55 33.3 Rl 33.4 A7 BE T A AR AT (1 e 20 e R N 0 LIOK I LR [ 75 1 2K

A8 JR AT FHAR A AR B B0 (1 H AR R AR AL EMI B/ o 8 DT 8 3 LUAE 5 98 (1 717 5
YA AN D, TR ARG . 1 24 1 L B DR/ IR AS T 5 % ] RFRS
5 R HITF AR . XL AT g HUE S A I T2

VB
9.9k 6. 1k
50k
TL331
9. 9k
0. 1uF == 5k 300k 1. ﬁuF FRS
RTN

El24. 3L
ESD
WS3203 S LT & 1 A HL SN EN61000-4-2 HEAT 7R . A8 1 0 FESF ok 8 KV $32fil i
HLRT 15 kV U8 . 78 PoE Hiy NFT Bt 2 R), 3 PC s F AP L e 2 1), S P s
F1 PoE #it A\ 2 8] LA AR T b IR B < TRt N T VRV A W52 31 WS3203 g i DU 5
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