WS2393BN Product Description

WINSEMI’

i
Tir

BB HIR (<BuA)

RTAEHG (IE# 2.0mA, 81 0.5mA)
FEHLIIFE<TEmw

LA T (PFM. PWM. QR)
AR AR

DAL B S FHRE e

Brown-in/ Brown-out {4

YR S R B R AR

R JE AN T g AR AR A0 OVP R4
B R B RS (OCP)

CS F g fRe

WEIIRRT (OTP)

WA BNThEE (Soft-start)

W& VCC i s fri FIHRAL
AR AR (UVLOD

B 1) A LU Y (8V-32V)

MR 24 R R A (12V)
RIKBNIhEE (Soft-driver)
AP T RE

15 5 %t T R R A

T #H LR (OLP)

82 FH 4R

W PG AR B AL B4 AC/DC i v A
ez

B SN A

W LTI

B PRI R R

WA e AR

WINSEMI - MICROELECTRONICS WINSEMI - MICROELECTRONICS

oK B YR ] 45 48 A FiL 3t
ik

WS2393BN & — K iSRS A AL A X PWM ]
PR, 3P T PR PO A S RN D 2R T O AR B A
NT BARFHLINRE, 52 m IR IR RbrdE, SRR T ik
PR (Burst Mode) it ARAR I 2l IR A0 AR . Bk
MR RI AR AR B B To AU T, WS2393BN 1] LLZk 14 3
BEAGSE IR O, R IRk G B3E {873 WS2393BN
T LA B SR 75mw (K RELIHE s IR 1 AR A Al 2
HERERINIE BRSNS ER
WS2393BN 1t ik, T BEAT G BHAT I 06 SR 28, 7EATR PR AR,
B A RS S LU PR, TR RAE . BE
EMI S LUE R Kk . that WS2393BN B A %8 A T1E L &
JUH(8V-32V), KRT7ME 1 A As BTt A R G e s
WS2393BN A B [0 RIBAME R, 7 1 PWM % il 5 45
e i 2 PG AR I T e R AR R U R . WS2393BN 7E HL i
RAEHN S s P9 BT AT BRI AR, AR R0k R HUIR R RS
SRR, TR TR RO, BRI R SR R
A
WS2393BN #i ik 7 2 Fit 4 [ ) 1T K S LR AP AR, I p (a4
ZR AR RS R (OCP). AP (OLP). iR R4
(OTP). VDD i [ i) 2 i OR 47 Rk 62 o AR AR s 5% A
(UVLO). Ki4 M R R BR IR AN AT 4w A2 OTP A1 OVP
BAMESIRE: 7 BEFHIRY S5 MOSFET Th34, it
PR IR SN R A R AL AE 12V
WS2393BNTE K AL i X s i th i A5 1 AR B 3 B AN
BOFRFERIHA, T DR AT I BGE T R IR REMEMITERE .
AR, R I DAESRAR T 22KHZ IS L R, &4
Ret Tl ARE SR/ IME . DRI, 4 A5 PR R T DASRAGAR K

i3

WS2393BN:th J AT U Sy 2k 1 A sl RCCAE X A ) e £
B, IR TF G IR R REAAYERE, AT RO AT
WS2393BN #2fit 6-Pin [ SOT23-6 [ 3% 2.

WINSEMI - MICROELECTRONICS WINSEMI - MICROELECTRONICS WINSEMI - MICROELECTRONICS

www.winsemi.com Tel:+86-755-8250 6288 Fax : +86-755-8250 6299 A5/15 110



WS2393BN Product Description o
WINSEMI

SR A
O
AC T .ﬁ D o
o bt ‘o)
r 4"7 [ J Jj; >
V4 $ r
v
WS2393BN L
i i A
gl X 58/ RN
WS2393BN 2 T 6-Pin ] SOT23-6 313, Ti/Zun T KhR:
GATE VCC cs
i—] [1 [1 2393BN: Product Code
XX: R A
2393BN e
YM: % H
. XXYMXX e ok
T 1T [J X: HEREG
GND FB PRT
5| ITh e Ui BH
ElY: B 5 S ElY: ik ThRE i
GND 1 b b
SBEINGI . A B THE S 4 B R pTNE L M e e PWM 52555
FB 2 SEN B di st Wi FB i N R K T Be R s, ) S R
HLI 2 H B PWM it .
QR XKkt , [F T 437 4@ FE i) Brown-in/Brown-out 1 OVP % & ; i@
PRT 3 QR SKFEuf | o B T4 Bh SR 2L AN Hh 2 [8] 1 43 & FEL I SR 52 %2 Brown-in/Brown-out Al
i OVP 1 RIME .
CS 4 FHL 37 ) FLR I S s N 5. T TR R S IR B PR A
VCC 5 B 2/
GATE 6 IR B4 H B AR DR shi e 51 . T 3K sh 4 i) MOSFET JF 6%

www.winsemi.com Tel:+86-755-8250 6288 Fax : +86-755-8250 6299 A5/15 2/10



WS2393BN Product Description ®
WINSEMI

FELBR A R S A AE
[5 Ve, vcc UVLO
\
OVP VCC ovp
- Soft GATE o
LDO 5.5V ™ Driver :l
supply
OTP
3 =
OutOVP__| J
[3—1 PRT Vin/Vo
L] Detection
BNO/BNI
AT
Y \
» QR ON > - CS GND I:l:l

’—CLK, logic Open/Short
5.5V 1

—»  0SC S I
Fj SCP [«
) |

[2 | }{ »Burst Mode
SYS |4
PWM oTp
controllor
— T compEiZZtion LEB [~ [ET]
UlER
EESY TR REFRR Pk i N

6-Pin SOT23-6, Pb-free 2393BN WS2393BNYP

HEHE TAERAM
%5 (symbol) Z¥ (parameter) f& (value) BA7 (unit)

VCC VCC fitH sk 10~30 \%

Ta BRI -40~85 C
WRS%H

%S (symbol) 2% (parameter) R RAE BAL (unit)
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WINSEMI’

RS H
Symbol | Parameter Test Conditions | Min | Typ. | Max | Unit
Supply Voltage(VCC)
VCC=UVLO(OFF)-1V,measure
Istartup VCC Start up current ) 2 uA
leakage current into VCC
|_VCC_operati VCC=18V,CS=4V,FB=3.5V,mea
Operation Current 2 mA
on sure lvce
|_VCC _Burst Burst Current CS=0V,FB=0.5V,measure lvcc 0.5 mA
VCC Under Voltage Lockout
UVLO(ON) 6.5 7.5 8.5 \Y
Enter
VCC Under Voltage Lockout
UVLO(OFF) 15.8 17.0 18.2 \Y
Enter
Vpull-up Pull-up PMOS active 10 \%
VCC over voltage protection | FB=3.5V,CS=0V. Slowly ramp
OVP 27 28.0 29.0 \Y
threshold voltage VCC, until no gate switching
VDD_clamp VDD clamp voltage 31 325 34 \Y,
Feedback Input Section(FB)
Vrs_open Ve open loop voltage 4.9 51 \%
Avcs PWM input gain AVrs/AVcs 3.5 VIV
Maximum duty | Max duty cycle 80 "
cycle @VCC=18V,VFB=3V,VCS=0V °
The threshold enter green
Vref_green 23 \Y
mode
Vref_burst_H The threshold exit burst mode 1.33 \%
The threshold enter burst
Vref_burst L 1.23 \%
mode
Short FB pin to GND and
Irs_short FB short circuit current 0.21 mA
measure current
Open loop protection, FB
Vth_OLP 4.4 \Y
threshold voltage
Open loo rotection,
Td_OLP P P P 60 ms
Debounce time
Zrg_in Input Impedance 30 KQ
Current Sence Input(CS)
SST_CS Soft start time for CS peak 2 ms
T_blanking Leading edge blanking time 300 ns
Over Current Detection and | From over current occurs till the
Td_oc 90 ns
Control Delay gate driver output start to turn off
Internal ~ Current  Limiting
Vth_OC threshold voltage with zero 0.45 \Y
duty cycle
Vth_oc_clamp | OCP CS voltage clamper 0.72 \%
Vth_otp CS external OTP threshold 0.30 \%
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WINSEMI’

60 | |ms

TD_OTP | External OTP debounce time | FB>vref_burst_H | |

PRT

Ibrown-in Brown-in threshold current 110 uA

Ibrown-out Brown-out threshold current 100 uA
Threshold voltage for external

Vove 2.85 3.0 3.15 Y
OVP

Td_output_ovp | Output OVP debounce time 7 cycle

In-chip OTP

OTP enter 150

OTP exit 120

Oscillator

Fosc Normal Oscillation Frequency | VDD=18V,FB=3.5V,CS=0V 60 65 70 KHz

AF_OSC Frequency jittering +/-6 %

F_shuffling Shuffling frequency 32 Hz
Frequency Temperature

AF_Temp . 1 %
Stability

AF_VCC Frequency Voltage Stability 1 %

F_burst Burst Mode Switch Frequency 23 KHz

Gate driver
Output low level

VOL 1 v
@VCC=18V,lo=5mA
Output high level

VOH 6 \Y
@VCC=18V,l0=20mA

Vclamp Output clamp voltage 12 \%
Output rising time

Tr 200 ns
1.2V~10V@CL=2nf
Output falling time

Tf 40 ns
1.2V~10V@CL=2nf
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WINSEMI’
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SOT23-6 #34MM E
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Winsemi
Symbol Dimensions in Millimeters Dimensions in Inches

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
Cc2 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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