WS2293A Product Description

WINSEMI’

&
Sr

A BT (4uA)

FEHLIIFE<T5mw
CENR S (B

CS JFH R

PERP B b
i i T R PR
LR (OLP)

o FH 458

R TAERM (EH 1.7mA, %54 0.9mA)

LR B A P fE
LRI RT 575 RE
WSUREEES SEIT /S A

PR FE A1 B R] R L L AR 57 AT OVP £
B Rl PR (OCP)

N

PRI R (OTP)
WHBhYEE (Soft-start)
W' VDD i He R4 FIR AL
IR XM T fE (UVLO)

P& 1) TAE R E H (7.7V-34V)
MR )it s HR A (13D
WK Yife (Soft-driver)

B KA BK% 60W & 4:

B P A 2k AC/DC S it

LSS T
FLYEIE C o
HLTG G L
TP 56 HL Yt
HLit 7e L e

WINSEMI . MICROELECTRONICS WINSEMI .~ MICROELECTRONICS

www.winsemi.com

Tel : +86-755-8250 6288

T 9K FEL Y32 ) A 2 Ak FEL B

/3%

WS2293A & KM . bk BEI L PWM $
Ao 3 P A 2 b N Dh SR I TR O PR R

AT BARAFHLINRE, AL 5 SR AR ORb U, T 3Rt
Tk (Burst Mode) Tiifig ARAGH 5 3l L it Al AR HL it
ik BN PR AR B s S B LR, WS2293A WJ ALk P
B T AR, DRI TP ORI BURE . B80T RERI RT
SR RE L R BAR, A5 WS2293A A DL &) S HLE T
75mw IAFHLINAE, JHAERCR AL T REAN ISR .

WS2293A Lk T RSl L5 BT O R i 22, ZESTR BEAR I,
FHIG A 2 IR A LU REAIG, AR RS AE L e dny
EMI 73 LA R oAb WS2293A HLATHE 55 1) TAF i Ik Ji
FEI(7.7V-34V), KKT5E T 48 s a4 I B v R R Ge ) SHe A 1k

WS2293A A E I [Fl 20 RIBCAMEE HLE Bl 1k PWM #2525
TE R 7 23 B T AR I o] B 77 A2 IR IR 5 . WS2293A 78 HLIA
KRG o N T AT R ThEE, Re A AL B T RS
SHRER . A BTSN IT A RO, PRAICR G A B
A,

WS2293A AL T 2 M4 i PR AL OR3P B, Hoh LS
B R R RS (OCP). d#ifry (OLP). iRy

(OTP). VDD Hi [k i) ad s R 47 R A7 . B A AR s 5K P
(UVLO). i MRk Ry AN T S R ¥ OTP A1 OVP

HATR G IR B 0 T AP ORGS0 MOSFET L%, At
PRI ) e H R B R A7 7E 13V

WS2293A7E: Pl I A M 40k ) i i i 5 ) 7 3% bt B B R
FURRFF IR HIEA, AT LR I SGE T I R S MEMITE BE o
MR, 2R B AESRAC T 20KHZ S 5L, &4
et T DAREBId5 /M . DRI, B 400 75 P i P DASRASAR KR i

gk

WS2293A:5 1 i LA Ay £ i s RCCAR X FL R 11 Jt
A, AR PG F Y R GE K AP RE, O i B
ARG A

WS2293A 24t 6-Pin ¥ SOT23-6 (¥4 K 2.

WINSEMI -~ MICROELECTRONICS WINSEMI - MICROELECTRONICS WINSEMI - MICROELECTRONICS

Fax : +86-755-8250 6299 A3/13 1/9



WS2293A Product Description

WINSEMI’

SR F P
D—
Eml : .
ACIN Filter L L
o i S ! T[ocouT,
_ optienal I r
i
| 1
hl—“ : i — 2
i : YO | (|
| Il e (& -
7 RT GATE %
I i W L _.J ¥
K
B SENSE[ =
TR D z
|
B f L v

il RZAMET ) diode.

51 e X5 /IR
WS2293A $4L T 6-Pin ] SOT23-6 &3, 2w NEFiR:

zener fl NTC HFH N ATE T, HTAMBTT LR OTP fil OVP,

GATE VDD SENSE
’—‘ ’—‘ ’—‘ 2293A: Product Code
2293A X: FE g
YM: A= H
XYMXX XX it R
L] [
GND FB RT
5B Th e B B
Bl B Bl e B} it ThRevind
GND 1 Hh Hh
KA. RSP 4 I A T A e PWM 55 5
FB 2 BN | . W R FB S A B KT AN B B L, T AR
HLI 2> F 3 G PWM 4t
FFANEAT4RFER) OTP Fl OVP B 1l RS F zener &4 23 B 5e 4,
RT 3 By e | ARSI 4 TR (OVP)s Tt 448 NTC FaBH, mJ AT A (3L i
R¥(OTP); A i AT B
SENSE 4 LRI | R B N S o B A S PR A
VDD 5 B |
GATE 6 Wt | KBRS . TR BN AMER MOSFET 108

WINSEMI -~ MICROELECTRONICS
www.winsemi.com

WINSEMI = MICROELECTRONICS

Tel : +86-755-8250 6288

Fax : +86-755-8250 6299

WINSEMI .~ MICROELECTRONICS WINSEMI - MICROELECTRONICS

A3/13

WINSEMI - MICROELECTRONICS

2/9



WS2293A Product Description ®
WINSEMI

F % A B G5 MO AE 1]
GND VﬁD
E 5 5y | [ [ |
«— Igéir;lil UVLO| [vDD_ovp VDD_low
OS£| VDD_low
OLP
Soft
P GATE
e Il Burst Logic driver
mode
VDD_low orp
100u
PW VP 1Vl _save
| Slope
cs comp b —- RT
LEB 2.5V
~ | ocp clamp
oTP
SBD short
WER
HEETE o RER R R38R
6-Pin SOT23-6, Pb-free 2293A WS2293AYP
HEFE RS
5 (symbol) 2% (parameter) {8 (value) BAf7 (unit)
VDD VDD fH:H R 10~30 \%
Ta BRI -40~85 T
BRS
5 (symbol) ¥ (parameter) R BRAE B Cunit)
VDD DC it Hi & 34.5 \Y
Vs FB 514 L -0.3~7 \Y;
Vsense SENSE 5| 4 A & -0.3~7 \
VRi NIEI) NGNS -0.3~7 v
T TAEZ -40~150 T
Tste TRAFIR S5 -55~150 T
Vev VDD ik Hi 35.5 \Y
lec VDD DC {7 L3 10 mA

ER: B ERTHUE RS H s S EETR AR . AL TAEFE L EARBR A, TAREMR IR ALl b, WREe
WA g R R REE -

WINSEMI . MICROELECTRONICS WINSEMI - MICROELECTRONICS WINSEMI -~ MICROELECTRONICS WINSEMI - MICROELECTRONICS WINSEMI - MICROELECTRONICS

www.winsemi.com  Tel : +86-755-8250 6288 Fax : +86-755-8250 6299 A3/13 3/9



WS2293A Product Description

WINSEMI’

ESD &%
5 (symbol) Z# (parameter) f& (value) BAf7 (unit)
VEsp-HBM N 3 KV
VEsp-mm PLAS LAY 300 \Y
AR S
symbol parameter Test condition Min Typ Max | Unit
Supply Voltage (VDD)
VDD_OP Operation voltage 34 \%
UVLO_ON Turn on threshold Voltage 7.2 7.9 9.0 \Y
UVLO_OFF Turn-off threshold Voltage 14.0 15.0 16.0 \Y
|_ VDD_ST Start up current VDD=13V,RI=100K 4 10 uA
VDD=16V, Vr=3V
|_VDD_OP Operation Current 1.7 25 mA
GATE with 1nF to GND
VDD_OVP 345
VDD_Clamp VDD Zener Clamp Voltage IVDD=10mA 35.5
Feedback Input Section
Vrs_Open Ves Open Loop Voltage VDD=16V,FB open, 4.3 5.0 5.6 \Y,
Irs_Short FB Pin Short Current FB Shorted to GND 0.22 | 0.315 | 0.41 mA
V_PL Power limiting FB Threshold VDD=16V 3.2 3.65 4.0 \Y
To_PL Power limiting Debounce VDD=16V, FB open 48 60 72 ms
Zre_IN Input Impedance VDD=16V, FB=2V/3V, CS open 13 16.5 20 kQ
Current Sense Section
TLEB Leading edge Blanking Time 330 ns
Tp_OC OCP control delay GATE with 1nF to GND 70 ns
V_OC OCP threshold FB=3.4V 0.690 | 0.740 | 0.790 \
Max_OC Max_OCP for line comp FB=3.4V 0.9 0.95 1 \%
Vth_SBD CS threshold for SBD short VDD=16V 2.0 \Y
Td_SBD Delay of SBD short protect 8 PWM cycle 8 CLK
Oscillator Section
Fosc Frequency VDD=16V, FB=3.2V 60 65 70 khz
D_max Max duty VDD=16V, FB=3.2V 70 75 82 %
Jitter period For 65K 4 ms
Jitter range For 65K +5 %
Fosc_BM Burst mode frequency VDD=16V, Fb fall from 2V to burst 22 khz
Frequency variation versus
Af_temp TEMP =-20 to 85°C 5 %
temp. Deviation
Af_VDD Frequency variation versus VDD | VDD =12 to 25V 5 %
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Thermal protection

T_shutdown Thermal shutdown temperature 150 T

RT section

I_RT RT source current VDD=16V, RT<1.1V 95 100 105 uA

Vth_OTP RT low protection VDD=16V, RT fall from 1.2V 0.95 1 1.05 \Y,

Vth_OVP RT high protection VDD=16V, RT rise from 1.5V 1.6 2.1 2.6

RT_float RT floating voltage VDD=16V 1.1 1.3 15

|_RT_sink RT sink current @ clamp VDD=16V, RT=2.1V 135 uA

TD_RT Delay for RT protection 8 CLK cycle 8 CLK

GATE Output Section

VOL Output voltage Low VDD =16V, lo = -20mA 0.8 \Y

VOH Output voltage high VDD = 16V, lo = 20mA 9

VClamp Output clamp voltage VDD = 20V 11 13 14.5

Tr Rising time VDD = 16V, GATE with 1nF to GND 635 ns

Tf Falling time VDD = 16V, GATE with 1nF to GND 105 ns
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Dimensions in Millimeters Dimensions in Inches
Symbol
Min Max Min Max
A 2.72 3.12 0.107 0.123
B 1.40 1.80 0.055 0.071
1.00 1.20 0.039 0.047
A1 0.90 1.00 0.035 0.039
A2 0.30 0.50 0.012 0.020
B1 2.60 3.00 0.102 0.118
B2 0.119 0.135 0.005 0.005
C1 0.03 0.15 0.001 0.006
C2 0.55 0.75 0.022 0.030
D 0.03 0.13 0.001 0.005
D1 0.30 0.60 0.012 0.024
D2 0.25TYP 0.01TYP
D3 0.60 0.70 0.024 0.028
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