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ICfRI
Part number OSCP OoPP ocCp CS. OTP VS_Ovp
WS2416A Auto-Restart Auto-Restart Auto-Restart Auto-Restart Latch
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WIRS%

ZH RPRE L

FEE I (HV) -0.3-+700 v

LR (VCC) -0.3~+90 v

BHH (Gate) -0.3~+20 v

HM5HBEE (FB,CS, VS) -0.3~+7 Y

BRI -40~150 C

TP B -55~150 C

45 FIPRBE AAH 150 TIW
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ESD 2
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VESD_HBM NN R 2000 \Y%
VEsp_com iz it 500 \Y;
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HARESH KM VCC=15V, T=25°C. (AR M)

S8 | %= | Y i | BME | REUME | Bk | A
High Voltage Start Up(HV)
Charger Current at Vcc Fault IHv1 Voo =1V, 0.35 0.78 1.25 mA
Vhv = 150V
Vcc = 16V,
Normal charger Current IHv2 1.5 2.3 mA
Vhv =150V
Leakage Current at Turn off lhv LK Veo > Vrion, 16 uA
Vhy = 500V
HV Brown-in level VTH_BNI DC voltage 85 100 115 \%
Brown-in Delay Time Thv-enI 150 us
HV Brown-out level VTH_BNO DC voltage 85 Vv
Brown-out Debounce Time Thv-BNO 64 ms
BNI/BNO Hysteresis AVeni_BNO 10 \Y,
Power Supply (VCC)
VCC OVP 80 \Y,
UVLO ON Threshold Vee_on 16.2 18 19.8 vV
UVLO Off Threshold Vec oFf 7.5 8.5 9.5 \Y,
Brown-in detection level Vee Bni 14 \%
Startup Current lcc_start | Vec=Vee on—0.5V 0 5 20 uA
Burst off HLji lcc_surst | Vec=Vcc_on—0.5V 250 400 500 uA
Oscillator Section
CCM Switching frequency fosc_ccm 61 65 69 kHz
Green Mode Frequency fom_min 25 kHz
Maximum Duty Dwmax 70 75 85 %
Frequency ditter Rate AF *7 %
Jitter Period Tar 4 ms
Gate Driver (Gate)
Rising Time Tr CL=1nF 100 ns
Falling Time Tr CL=1nF 60 ns
Gate Output Clamping
Veate Vee =23V 12 Vv
Voltage
Sink Current Isink CL=33nF 600 mA
Sourcing Current Isource CL=33nF 300 mA
Output Low Level VoL 1 Vv
Output High Level Von 8 vV
Voltage Sensing Section (VS)
Threshold of Output OVP VTH_ovp 2.60 2.85 3.05 \Y
Output OVP debounce time Top_ovp 8 cycle
Output
. VTH_uvp 0.3 0.4 vV
Under-Voltage Protection
De-bounce time of Output
Under-Voltage Protection To_uve 32 ms
Blanking Time of VS Pin Tex After Turn off 2.2 us
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ZCD Threshold ZCD(Trig) -75 mV

ZCD Hysteresis ZCD(Hys) 25 mV

ZCD Delay time Tozep 150 ns

Feedback Input Section (FB)

Ve open loop voltage VEB_oPEN 4.9 5.5 6 Vv

Open loop protection,

Dzbouncz tri)me Toow 160 ms

PWM input gain Aves Veg=2.8V at 5.3 oy

AVrs/AVcs Vs max

The threshold enter green

mode VREF_GREEN 26 \Y

The threshold enter burst VTH_BURST_ 12 Y

mode EN

The threshold exit burst VTH_BURST

mode _EX _ 13 v

OPP Trig level V1H_orp 2.8 vV

OPP Debounce Time Torp Recovery after 160 ms
0.8s

FB short circuit current IFB_SHORT 185 210 250 uA

Pull up resistor ReuLL_up 30 KQ

Current Sensing(CS)

Over Current Protection Ves_ocp 1.0 \

OCP response time Tocp 8 Cycles

OCP Lead Edge Blanking TLes_ocp 175 ns

Leading Edge Blanking Time TLes 350 ns

Max Current limit Ves_max 0.43 0.45 0.47 Vv

Min Current limit Ves_min 0.1 0.12 0.13 Y

OPP line Compensation lopp 10 uA

Delay to Output Teo 80 ns

External OTP (CS)

External OTP Threshold VTH_otP 0.5 0.8 1.1 V

OTP Sample Delay Time Ts_otp 2.2 us

OTP Debounce Time To_otp 32 ms

OTP Response Time Tr otP 0.8 s

Soft Start (CS)

Soft startup time | Tss | | | 8 | | ms

CS short protection (CS)

First Turn on Time | Tr | | | 6.8 | | us

Internal OTP

OTP Threshold TinoTP 145 T

OTP Recovery TinoTP_EX 110 T
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PR NZ] CS S 51PN 56 e i VA 2 Fl % v DAY
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Winsemi
Symbol Dimensions in Millimeters Dimensions in Inches

Min Max Min Max

4.70 5.10 0.185 0.201
B 3.70 4.10 0.146 0.161

1.30 1.50 0.051 0.059
A1 0.35 0.48 0.014 0.019
A2 1.27TYP 0.05TYP
A3 0.345TYP 0.014TYP
B1 5.80 6.20 0.228 0.244
B2 5.00TYP 0.197TYP
C1 0.55 0.70 0.022 0.028
C2 0.55 0.70 0.022 0.028
C3 0.05 0.225 0.002 0.009
C4 0.203TYP 0.008TYP
D 1.05TYP 0.041TYP
D1 0.40 0.80 0.016 0.031
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