IWAY BN s
4.5V to 25V, 15A, 5mQ Power Switch with Reverse

Current Blocking Function

1. General Description 2. Features
WP2906 is a high current switch which designed for ~ © Build-in 5SmQ Ultra-low Ros on N-MOSFET
the power input side of equipment such as desktop ~ ® 4.5V-25V DC Operation, 30V Abs DC
computer. The built-in ultra-low on resistance N- ® Build-in Surge Protection Function for VIN
MOSFET power switch can support 15A high current. @ Wrong Input Voltage Protection by VINSEL pin
Protection features include input UVLO, wrong input ® Output Current Capability: 15A
voltage protection, .short-circuit protecti?n, over- e Input Current Monitor by IMON pin
temperature protectl?n, surge protectllon, and e Adjustable OCP Alert Threshold by ISET pin
reve.rse current blocking. Other .fea'tures include a ® Build-in Two-level OCP Alert
degllFthed. VINOK output. to indicate the fault e Fast-trip Response for SCP
condition, input current mo'nltor, two-level OCP. alert, e Adjustable Soft-start Time
soft-start, and an enable input to enable or disable ® Fault Report Function by VINOK pin
the device.

® Build-in OTP
The WP2906 is available in a 4mm x 4mm QFN-24 ® QFN4x4-24 Package

package which can operate over -40Cto +85°C
junction temperature range.

w

. Applications

Adapter Input Protection for Notebook and
Desktop Computers

® Type-C USB PD Protection for PC, Notebook,
Monitors, Docks

Hot-swap Devices and Peripheral Ports

Power MUX/Oring
4. Typical Application
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Figure 1 Simplified Schematic
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4.5V to 25V, 15A, 5mQ Power Switch with Reverse Current Blocking Function

5. Pin Configuration

(Top View)
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6. Pin Description
PIN NUMBER | PIN NAME e} PIN FUNCTION
1 PGND - Power ground for internal Surge MOS.
2 AGND - Signal ground.
3 IMON 0] VIN input current monitoring output pin.
4 ISET I Current threshold setting for adapter power path.

Alert output 1, when input OCP1 condition is detected,
5 /ALERT1 0] /ALERT1 goes low, otherwise /ALERT1 keeps high. Set the
time through the Timer pin.

Alert output 2, when input OCP2 condition is detected,
6 /ALERT2 @) /ALERT2 goes low, otherwise /ALERT2 keeps high. The time
is fixed at 1ms.

Enable input. Pulling this pin to high enables the device while
7 DRPEN I pulling low disables the device. The DRPEN pin cannot be
left floating.
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4.5V to 25V, 15A, 5mQ Power Switch with Reverse Current Blocking Function

PIN NUMBER | PIN NAME /10 PIN FUNCTION
8 VINOK o Fault indication pin. This pin goes low when SCP, VIN Wrong
Voltage and OTP are detected.
Delay time setting. Connecting a capacitor from this pin to
9 DELAY I ground sets the delay time which determines when ANTI_SC
charge is activated.
10 ss | VDRP softstart slew rate control. Connect this pin with a
capacitor to ground to adjust VDRP softstart slew rate.
Debounce time setting pin for /ALERT. When the event of
11 TIMER | OCP persists over the debounce time set by the TIMER pin,
the WP2906 latches /ALERT at low level. Do not float this
pin.
12 VOUT (0] Output sense pin for Reverse Current Block function.
13 GATE 0] GATE control pin for external MOS.
14 BST I Bootstrap pin for driving the external Blocking N-MOSFET.
Output Voltage Pin. The output voltage follows the input
15-18 VDRP o v?ltage. When DBPEN i.s low the output voltage is
disconnected from input. It is recommended that the output
capacitor be placed greater than 10uF*2.
19~21 Power Supply Input. Connect this pin to an external DC
VIN I ly. Iti ded that the input itor b
Exposed Pad power supply. It is recommended that the input capacitor be
placed greater than 22uF.
22 ISN I Current sense negative input pin.
23 ISP | Current sense positive input pin.
Input voltage sense pin. Connect a resistive divider from VIN
24 VINSEL I to VINSEL to GND to monitor the input voltage. Pull the pin

low to disable the function.
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4.5V to 25V, 15A, 5mQ Power Switch with Reverse Current Blocking Function

7. Absolute Maximum Ratings [1]

SYMBOL PARAMETER RATING UNIT
VN, Vore. Vout VIN, VDRP, VOUT Voltage -0.3 to +30 \
VispN ISP, ISN Voltage -0.3to +30 \Y
VVINSEL VINSEL Voltage -0.3 to +30 \Y%
VDRPEN DRPEN Voltage -0.3 to +30 \Y%
Veate. Vest GATE, BST Voltage -0.3to +35 V
Vio IALERT1/2, VINOK, ISET, IMON, DELAY, 0310 +6 Y

TIMER, SS Voltage

Resa Junction-to-ambient Thermal Resistance 25 CIW
Ty Junction Temperature -40 to 150 T
Tste Storage Temperature -65 to 150 T
Tspr Lead Temperature (Soldering, 10 sec) 260 T

NOTE 1: Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device. These
are stress ratings only, which do not imply functional operation of the device at these or any other conditions beyond those
indicated under Recommended Operating Conditions. Exposure to absolute-maximum-rated conditions for extended periods
may affect device reliability.

8. Recommended Operating Conditions

SYMBOL ‘ PARAMETER ’ MIN ’ MAX ‘ UNIT
VN VIN Supply Voltage 4.5 25 \Y,
lout Output Current (continue) 0 15 A
Cin Input Capacitor range 22 100 uF
Cour Output Capacitor range 20 100 MF
Css SS pin external capacitor range 2.2 15 nF
CoELay DELAY pin external capacitor range 10 100 nF
Ta Operating Ambient Temperature -40 85 T
Ty Operating Junction Temperature -40 125 T
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4.5V to 25V, 15A, 5mQ Power Switch with Reverse Current Blocking Function

9. Electrical Characteristics

(Vin =20V, Vpreen = 3.3V, Ta=25°C, unless otherwise noted)

SYMBOL PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
Supply Power
VN VIN Input Voltage 4.5 25 \Y
No Load, Vprpen=0V 40 |JA
Ivin VIN Supply Current
No Load, Vprren=3.3V 300 MA
| VDRP Off State VIN=20V, Vprp=GND, 4 A
VORPOFF Leakage Current Vprren=0V H

Power On Reset (POR)

Rising VIN POR »
ViN_uvio VIN Rising 3.6 3.8 4 Vv
Voltage
Vv
NUVLO- 1 VIN UVLO Hysteresis 0.2 Vv

HYS

DRPEN Input Voltage

VDRPEN_H Input Logic High 1.2 \%
VDRPEN_L Input Logic Low 0.5 V
IorPEN Input Current VprrEN=5V 1 MA
Soft Start Setup
Iss SS Source Current 6 MA
toon) Turn On Delay Time Cout=0.1uF, Css=Open 200 V&
to(oFF) Turn Off Delay Time Cout=0.1uF, Css=Open 5 V&

No Load, V|N=20V, COUT=10|JF,
Css=2.7nF, Voutr=10 to 90%

tss Soft Start Time
No Load, Vin=20V, Cout=10pF,

Css=Open, 230 V&
Vout =10 to 90%
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4.5V to 25V, 15A, 5mQ Power Switch with Reverse Current Blocking Function

SYMBOL PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT

Power Switch Resistance

Rois Discharge Resistance VDRP Pin 600 Q
Power Switch On
Rbs(on) . lout=5A 5 mQ
Resistance
Wrong Input Voltage Protection and Surge Protection
VINSEL Low Detecti
FOW DSIECON | \/INSEL Rising, IC is on 0712 | 075 | 0787 | V
V Rising Vth
VINSEL(L) ;
VINSEL Low Detect
OWDISISCHON | \/INSEL Falling, IC is Latch off | 0.665 | 07 | 0735 | V
Falling Vth
VINSEL High Detecti
Igh PEIection | \/|NSEL Rising, IC is off 1045 | 11 | 1155 | Vv
v Rising Vth
VINSEL(H) ; .
VINSEL High Detect
19h BEISCHON |/ INSEL Falling, IC is on 0.95 1 105 | Vv
Falling Vth
|VINSEL VINSEL Input Current VV|NSE|_=25V 1 |JA
VIN Surge Protection
Vv 27 Vv
SURGE Threshold
VINOK and /ALERT1/2 Output Pin
Output Low Voltage Input Current=5mA 0.4 \%
Leakage Current Input Voltage=5V, MOS off 1 MA
ALERT2 Deb
wevounce Only for Alert2 115 ms
Time
ALERT2 Release Time Only for Alert2 72 ms
Input Current Report
ISP to ISN Differential
K Voltage to IMON Vin=20V 20 VIV
Voltage Gain
Vin=20V, Rsense=5mQ,
-3 3 %
Load=5A °
Vin=20V, R =5mQ,
IN SENSE=OoM 3 3 %
IMON Voltage Load=15A
Accuracy ViN=20V, Rsense=3mQ,
-6 6 %
Load=5A °
ViIN=20V, Rsense=3mQ, o
Load=15A 3 3 &
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SYMBOL PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
IMON Drivi
fving 100 uA
Capability
ISET Internal Pull High
liseT J Viser=1V 10 pA
Current
Timer Internal Pull
I 10 A
TIMER High Current H
V/ALERT1 /ALERT1 Threshold Vimon/ViseT 1 VIV
V/ALERT2 /ALERT2 Threshold Vimon/ViseT 1.15 VIV
Reverse Current Block
R C t Block
everse Current Bloc VOUT.VDRP 10 Iy
Threshold
VDRP to VOUT
0 VDRP-VOUT 20 mv
Regulation Voltage
Over Current Protection
Short Circuit Protection
[ R =5mQ A
scp Threshold SENSE=OM 33
tscp SCP Response Time 1 us
¢ Recovery Time During 15*Tdela ms
riceur Hiccup Mode Y
ANTI_SC Charge
IcHARGE - g 50 mA
Current
VDRP ANTI_SC
V - 0.5 \Y
cnT Charge Threshold
IpELAY Delay Source Current 12 MA
Delay Threshold
V 1 \Y
Delay_TH Vol tage
Thermal Protection
Thermal Shutdown
T 150 C
sP Threshold
Thermal Shutdown
Tsp_Hys ) 30 C
Hysteresis
7 www.way-on.com
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4.5V to 25V, 15A, 5mQ Power Switch with Reverse Current Blocking Function

10. Typical Performance Characteristics

(V|N=20V, VDRPEN=3.3V, C|N=22}JF, COUT=2*10}JF, Css=2.7nF, CT|MER=1OnF, CDELAY=O.1}JF, R|SET=90kQ,
unless otherwise specified.)

IKEExuSOIEGF\E; DS0-X 40347, MYB3160130, 07.57.2023040125: Mon Jan 18 15:31:17 2026 ﬁ%xu%lggz.sr D50-X 40347, MY63160130, 07.57.2023040125: Mon Jan 18 15:15:56 2026
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Figure 2 Input Voltage UVP Figure 3 Input Voltage OVP

IKEEMVNSOIEGFE; DS0-X 40344, MYS3160130, 07.57.2023040125: Mon Jan 18 15:05:11 2026 !(EEX“SOE(!"IEI DS0-3 40344, MYS3420135, 07.60.2023082217: wed Jan 14 09:43:068 2026
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Figure 4 Turn on/off by DRPEN (Css=10nF) Figure 5 OCP Alert1/ALert2
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rKEExusolggg DS0-X 4034A, MY63160130, 07.57.2023040125: Tue Jan 20 11:28:08 2026
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oo 20,08/ 200vF 20047 (] 50.00ms/ £ 3 100v (]
-o.oooov I 2oooooe W 20.0000v 600000V || -150.0ms Stop o7

e T S|
Mas i ]
50.5 4EA = Mormal
4.00MSals 350MHz
I
De 10,01
s D 20WHz  10.041
: ZHIIN DC 20MHz  10.0:1
B .00
Tl
L
= SgVDHP
|
H
3p{VORR -0
ARAAALIRAAAAAAAANSARAAAASARA LI AAAAIRASAAR S AL S ASASARARA A AAAAA/AWVWMWIW,WWW'W
ap{DELAY Al A s aaaddddddtdsididddiddid WDELAY
—g2.0n 78.0n 1780 even 78ns —s50n —eson -150n —S0.0n S0.0ns
. 500 0mA 40.0000% 500000V 1127 AM . 20 0000A 20,0000V 5 00000V 1132 AM
oc 100 | DG 20MHz 100:1 | DC 20MHz 1007)  Jan20, 206 oc 100 | DG 20MHz 100:1 | DC 20MHz 1001)  Jan20, 205

Figure 6 Hard SCP during steady state

Figure 7 Recovery after SCP removal

KEYSIGHT

TECHNOLOGIES
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Figure 8 Turn-on during SCP

WP2906 Safe Operating Area
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Figure 9 WP2906 Safe Operating Area
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KEYSIGHT

TECHNOLOGIES

DS0-X 4034A, MY63160130, 07.57.2023040125: Tue Jan 20 13:57:19 2026

KEYSIGHT

TECHNOLOGIES DSO-X 40344, MY63160130, 07.57.2023040125: Tue Jan 20 14:08:00 2026
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Figure 10 Hot Plug-in (Css=10nF)

Figure 11 Hot Plug-out
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Figure 12 IMON Accuracy with Rsense=5mQ
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Figure 13 IMON Accuracy with Rsense=3mQ
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4.5V to 25V, 15A, 5mQ Power Switch with Reverse Current Blocking Function

11. Function Description

11.1 Overview

WP2906 is a high current Power Switch that is used to ensure safe power delivery in a system which provides
multi-protection functions such as UVLO, wrong input voltage protection, surge protection, reverse current
blocking protection, SCP, OTP and over current two-level alert with very few external components.

WP2906 is capable of operating from 4.5V to 25V and rated up to 15A, has an absolute maximum voltage
rating of 30V. In case VINSEL voltage exceeds the VINSEL low or high detection threshold, wrong input voltage
protection is activated which can be set by an external resistor R and R». After a successful start-up sequence,
the device now actively monitors its current load and VINSEL voltage, if OCP condition is detected, ALERT
will go low. The OCP threshold can be set by an external resistor Riset. The internal soft start circuitry controls
inrush current due to highly capacitive loads. The soft start can be adjusted using an external capacitor Css.

11.2 Block Diagram

IMON BST VIN

- LJ

L
ISP ISN Surge
ISP | | Protection
ISN | Current UVLO
A
Sense and Bias ‘ i J_ {1 VDRP
SCP Vth
10pA =
ISETL \ 7/ Charge
0 Pump
SCP
10uA
TIMER Debounce
/ALERTI ANTI_SC 50mA
p— Charge Current

/ALERT?2 L - /DRPEN discharge

|

|_

OTP
UVLO
VINUVP

Control Logic VINOVP -

6MA$ S _/— and Gate Driver 1 GATE

MOS Regulation
Start and RCB Block

SSC

VOUT

300k

DRPEN [ Enable scp VINOK
VINOVP —

VINSEL [F—— U\over

1DELAY

_,_—[:I AGND ANTI_SC Charge NG

rﬁ] PGND
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11.3 Typical Application Circuit
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Internal
N-MOS
iy W

BST
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2MQ

100kQ

Power
Port

IvT

VIN _I
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DRPEN

ISET

\
PGND

GND L g

AGND

DELAY SS

VDRP

GATE
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/ALERT1
/ALERT2

TIMER

.

System Power
Charger or DC/DC

IHHAH

10uF _T_10pF

Floating

NOK

IMON |——»
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T T T

Figure 14 Single Switch Application Circuit
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Figure 15 Dual Back-to-Back Switch with Reverse Current Block Application Circuit
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11.4 Feature Description

WP2906 is a high current power switch with adjustable soft start, UVLO, wrong input voltage protection, surge
protection, reverse current blocking protection, SCP, OTP and over current two-level alert. It is capable of
operating from 4.5V to 25V and rated up to 15A.

The power switch has an integrated N-channel MOSFET. When switch is enabled, the overall resistance
between VIN and VDRP is only 5mQ in typical condition, minimizing power lose and thermal dissipation. If
there is an external N-MOS, it can form a back-to-back structure with the internal N-MOS to provide the reverse
current block (RCB) when the device is enabled or disabled. The back-to-back configuration of switches
completely isolates between VIN and VOUT when turned off, preventing leakage between the two pins.

11.4.1 Enable

The DRPEN pin is the ON/OFF control for the power switch. The device is enabled when DRPEN pin is high,
and the device is not in UVLO lockout state. The DRPEN pin must be driven to a logical high or logic low state
to guarantee operation. While disabled, VDRP pin of WP2906 only draws 1pA (typical) of supply current. The
DRPEN pin cannot be left floating.

11.4.2 Input Under-Voltage Lockout (UVLO)

The internal circuitry of WP2906 is powered by VIN. The under-voltage lockout (UVLO) circuit of WP2906
monitors the voltage at VIN pin and only allows the power switch to turn on when VIN is higher than 3.8V. If
VIN pin is below 3.6V, the device is in under-voltage lockout state.

11.4.3 Soft-start and ANTI_SC Charge

When WP2906 is enabled, it initiates a ANTI_SC (Anti Short Circuit) charge process to determine if a short
circuit exists in the VDRP. During the ANTI_SC charge process, a 50mA current source is activated to charge
the output capacitor and a 12uA current source is activated to charge the CpgLay. If the VDRP is over 0.5V
during the delay time which is set by CpeLey, WP2906 then initiates a soft-start process, turning on the internal
N-MOSFET.

If a short circuit occurs at VDRP during the ANTI_SC charge process, the DELAY Voltage will reach 1V before
VDRP Voltage reaches 0.5V, at which point the IC decides not to turn on the N-MOSFET and enters hiccup
mode. When the short circuit event disappears, the IC can start the ANTI_SC charge and soft-start process to
increase the Vprp voltage. During the soft-start process, the ratio of the SS voltage to the VDRP voltage is
0.125 times. The soft-start time is calculated using the following formula, the charge current (Iss) of SS
capacitor is 6uA:

VSS = VDRP X 0125(V)

Css X Vs
tss = T e (s)
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VbRrP

VDELAY

Figure 16 ANTI_SC charging behavior for start-up during SCP

11.4.4 VINOK Report

WP2906 protects its load from the following fault conditions: VIN OVP, short-circuit, and over-temperature.
When the device is first enabled, the power switch is off, and fault conditions are checked. If voltage at VINSEL
is higher or lower than the VINSEL high or lower detection threshold, or die temperature is higher than thermal
shutdown threshold. The VINOK pin is pulled low to report to host controller. After the power switch turned on,
the device continuously monitors all fault conditions. The switch is turned off when VIN wrong voltage, short-
circuit, or over-temperature is detected. VINOK pin is pulled low.

11.4.5 IMON Current Report and OCP Report

The value of the IMON output voltage can reflect the value of the input current. The relationship between
IMON voltage and input current IIN is given by the following equation.
Vimon = Iin X Rsgnsg X K (V)

Iin is the input current flow into VIN pin. Rsense is the sensing resistor which could either be the internal N-
MOSFET Ros(ony or the external sense resistor, depending on how ISN and ISP are connected. Please refer
to the Typical Application Circuit. K is 20, which is a constant.

When Vivon>ViseT persists over the debounce time set by the TIMER pin, the /ALERT1 is pulled low. To reset
/ALERT1 low state needs to Vimon<Viset, and the /ALERT1 release time set by the TIMER pin. When the event
of Vimon>1.15*ViseT is detected, /ALERT2 goes low, the time is fixed at 1.15ms. To reset /ALERT2 low state
needs to Vimon<1.15*Viser, and the /ALERT2 release time is fixed at 72ms.

The debounce and release time of /ALERT1 is set by a capacitor connected from TIMER pin to ground. The
ISET voltage is determined by an external resistor connected from ISET to ground. The charge current (liseT)
of ISET resistor (Riset) is 10pA, and the charge current (Itimer) of TIMER capacitor (Criver) is 10pA. The
debounce time, release time of /ALERT1 and ISET voltage can be calculated by the following equations.

W02050058 rev1.1 14 Www.way-on.com



LAY 2N WP2906

4.5V to 25V, 15A, 5mQ Power Switch with Reverse Current Blocking Function

Viser = liset X Risgr (V)
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Figure 17 ALERT1/2 Debounce Time and Release Time
11.4.6 Short-Circuit Protection (SCP)

WP2906 has built-in SCP protection to prevent overload or short circuit conditions. When output current above
33A (Rsense=5mQ), Short-circuit function is enabled and the WP2906 immediately shuts off the internal N-
MOSFET and then enters hiccup mode. In the hiccup mode, the output periodically executes a ANTI_SC
charge process, and a soft-start process until the short circuit event has disappeared. The SCP can be
calculated by the following equation.

3.3
20 X Rgpnse

(4)

Igcp =

11.4.7 Over-Temperature Protection (OTP)

During current limit, the power switch resistance is increased to limit the load current. This increases device
power dissipation dramatically and causes the die temperature to rise. When the die temperature reaches
150°C the power switch is turned off. There is a 30°C hysteresis. Over-temperature fault is removed when die
temperature drops below approximately 120°C.

11.4.8 Revere Current Block (RCB)

WP2906 provides RCB protection to prevent current from flowing from VDRP to VIN. This function can emulate
the external N-MOS as an ideal diode. The current is only allowed to flow from VIN to VDRP but forbidden
from VDRP to VIN. There are two cases to trigger RCB protection, the first case is when VOUT voltage is
higher than VDRP voltage (VOUT-VDRP > 10mV), RCB can be triggered; the second case is when the VIN
pin is short-circuited, it can prevent the current from flowing from VOUT to VIN terminal. When VDRP to VOUT
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is higher than 20mV, WP2906 will exit RCB Protection. In light load or no-load conditions, The VOUT is
regulated at (VDRP-20mV) until load current is large enough to produce a voltage drop (=lLoap*Ros(on)) across
VDRP to VOUT higher than 20mV.

11.4.9 Surge Protection

WP2906 implements a surge protection function in VIN pin. When a sudden voltage spike appearing on VIN
pin is high enough to trigger the surge protection, the WP2906 will limit this voltage to 27V (typical value) and
conduct the surge current to ground through an internal low impedance path until the surge protection is no
longer activated.

The surge protection function can only deal with transient voltage. If the surge protection function is activated
for a long time, the WP2906 junction temperature will rise and eventually cause potential damage. WP2906
can deal with a surge up to V=100V. The capability of surge protection function was evaluated by the method
depicted below diagram. We used an IEC61000-4-5 and IEC801-5 compliant surge generator to test the
capability of surge protection function. The surge generator generates a voltage which is 1.2us/50us (open
circuit) as shown in the profile below.

Evaluation Method of Surge Protection.

Surge Generator Equivalent Circuit

Re Rm L
* VIN
v CeT Re1 Re2 % WP2906
¢ * _;_ GND EN

.

Figure 18 Surge Generator Equivalent Circuit
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Figure 19 Surge Voltage Profile (open circuit)
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12. Application Guide

Note: The information in the Applications section below is not part of WAY-ON's product specifications and WAY-ON does not
guarantee its accuracy or completeness. The customer is responsible for determining the suitability of the component for its
intended use and should verify and test its design implementation to confirm system functionality.

12.1 Input Capacitor Selection

The input capacitor prevents VIN from ringing too high during a short circuit. When the load current reaches
the SCP threshold during an overload condition such as a short circuit, hot swap, or heavy load transient, the
presence of inductance between the power supply and VIN causes VIN to ring, which can damage the internal
control circuitry. The input capacitors should be placed as close to the pins as possible. A low-ESR 10uFx2
ceramic capacitor is recommended between VIN and GND. However, a higher capacitance value (47uF/35V
E-cap) will further reduce the transient voltage at the input to avoid exceeding the absolute withstand value
and damaging the WP2906.

12.2 Output Capacitor Selection

The output capacitor must supply enough current for a large load that it may encounter during system transient.
This bulk capacitor must be large enough to supply fast transient load to prevent the output from dropping. A
low-ESR 10uFx2 between VDRP and GND is recommended to reduce the voltage droop during hot
attachment of downstream peripheral.

12.3 Power Dissipation (Pp)

The reliability of the circuit requires reasonable consideration of the power dissipation of the device, the
location of the circuit on the PCB, and the proper sizing of the thermal plane. The device should be surrounded
by no other heat generating devices as much as possible. The power dissipation of the device depends on the
input and output voltage difference and the load conditions.

Pp can be calculated using the following equation:

Pp = Ron X (pyr)?

The worst-case power dissipation occurs when the load current is excessive due to over-current or short-
circuit fault. Power dissipation under these conditions can be calculated using the following equation:

Py = Viy — Vprel X I10aa

The maximum power dissipation determines the maximum allowable ambient temperature (Ta) of the device.
Power dissipation and junction temperature are typically related to the junction-ambient thermal resistance
(Resa) and ambient air temperature (Ta) of the PCB and package and are calculated as follows:

T) =Ty + (Roja X Pp)

The thermal resistance (Reya) depends primarily on the thermal dispersion capability of the PCB design. The
total copper area, copper weight, and the location of the plane all affect the thermal dispersion capability, and
the PCB and copper laydown area can only be used as a relative measure of the package’s thermal
performance.
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13. Evaluation Modules

Evaluation Modules (EVMs) are available to help evaluate initial circuit performance.

The module name is listed in the following table.

PACKAGE EVALUATION MODULE

WP2906 QFN4x4-24 WP2906_EVB

13.1 Typical Application Circuits

This section discusses the application of WP2906 in the circuit. The following figure shows the schematic of
the evaluation module circuit.

Figure 20 Schematic for EVB Figure 21 PCB Layout for EVB

13.2 Layout of Typical Application Circuits
Layout Guidelines

Good PCB layout is important for improving the thermal and overall performance of WP2906. To optimize the
switch response time to output short-circuit conditions, keep all traces as short as possible to reduce the effect
of unwanted parasitic inductance. Place the input and output bypass capacitors as close as possible to the
VIN/VDRP and VOUT pins. The input and output PCB traces should be as wide as possible for the given PCB
space. Use a ground plane to enhance the power dissipation capability of the device. For accuracy current
detection, the current sense resister R1 signal must be Kevin connection to ISP and ISN pin. The sense
location for R1 should be as close to the resistor terminal as possible to reduce the effect of resistance from
PCB trace.

14.Electrostatic Discharge Warning

ESD can cause irreversible damage to integrated circuits, ranging from minor performance degradation to
device failure. Precision ICs are more susceptible to damage because very minor parameter changes can
cause the device to be out of compliance with its published specifications. WAY-ON recommends that all ICs
be handled with proper precautions. Failure to follow proper handling practices and installation procedures
may damage the IC.
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15.Package Information
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DIMENSIONS IN MILLIMETERS

SYMBOL

NOM MAX
A 0.70 0.75 0.80
A1 0.00 0.02 0.05
b 0.20 0.25 0.30
c 0.203REF
D 3.90 4.00 4.10
D2 2.60 2.70 2.80
e 0.50BSC
Nd 2.50BSC
Ne 2.50BSC
E 3.90 4.00 4.10
E2 2.60 2.70 2.80
L 0.25 0.30 0.35
L1 0.125REF
h 0.30 0.35 0.40
K 0.35REF
R 0.075REF
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16.Ordering Information

Part Number Op Temp (°C) Package Packing Quantity Marking*

WP2906-QRR -40 to 85 QFN4x4-24 5k/Reel WP2906 XXXX

* XXXX is variable.

Contact Information

No.1001, Shiwan(7) Road, Pudong District, Shanghai, P.R.China.201202
Tel: 86-21-68960674 Fax: 86-21-50757680 Email: market@way-on.com
WAYON website: http://www.way-on.com

For additional information, please contact your local Sales Representative.
LWAY AN ® is registered trademark of Wayon Corporation.

Specifications are subject to change without notice.

The device characteristics and parameters in this data sheet can and do vary in different applications and actual
device performance may vary over time.

Users should verify actual device performance in their specific applications.
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Product Specification Statement

B The product specification aims to provide users with a reference regarding various product parameters,
performance, and usage. It presents certain aspects of the product's performance in graphical form and
is intended solely for users to select product and make product comparisons, enabling users to better
understand and evaluate the characteristics and advantages of the product. It does not constitute any
commitment, warranty, or guarantee.

B The product parameters described in the product specification are numerical values, characteristics, and
functions obtained through actual testing or theoretical calculations of the product in an independent or
ideal state. Due to the complexity of product applications and variations in test conditions and equipment,
there may be slight fluctuations in parameter test values. WAYON shall not guarantee that the actual
performance of the product when installed in the customer's system or equipment will be entirely
consistent with the product specification, especially concerning dynamic parameters. It is recommended
that users consult with professionals for product selection and system design. Users should also
thoroughly validate and assess whether the actual parameters and performance when installed in their
respective systems or equipment meet their requirements or expectations. Additionally, users should
exercise caution in verifying product compatibility issues, and WAYON assumes no responsibility for the
application of the product.

B WAYON strives to provide accurate and up-to-date information to the best of our ability. However, due to
technical, human, or other reasons, WAYON cannot guarantee that the information provided in the product
specification is entirely accurate and error-free. WAYON shall not be held responsible for any losses or
damages resulting from the use or reliance on any information in these product specifications. WAYON
reserves the right to revise or update the product specification and the products at any time without prior
notice, and the user's continued use of the product specification is considered an acceptance of these
revisions and updates. Prior to purchasing and using the product, users should verify the above
information with WAYON to ensure that the product specification is the most current, effective, and
complete. If users are particularly concerned about product parameters, please consult WAYON in detail
or request relevant product test reports. Any data not explicitly mentioned in the product specification shall
be subject to separate agreement.

B Users are advised to pay attention to the parameter limit values specified in the product specification and
maintain a certain margin in design or application to ensure that the product does not exceed the
parameter limit values defined in the product specification. This precaution should be taken to avoid
exceeding one or more of the limit values, which may result in permanent irreversible damage to the
product, ultimately affecting the quality and reliability of the system or equipment.

B The design of the product is intended to meet civilian needs and is not guaranteed for use in harsh
environments or precision equipment. It is not recommended for use in systems or equipment such as
medical devices, aircraft, nuclear power, and similar systems, where failures in these systems or
equipment could reasonably be expected to result in personal injury. WAYON shall assume no
responsibility for any consequences resulting from such usage.

B Users should also comply with relevant laws, regulations, policies, and standards when using the product
specification. Users are responsible for the risks and liabilities arising from the use of the product
specification and must ensure that it is not used for illegal purposes. Additionally, users should respect
the intellectual property rights related to the product specification and refrain from infringing upon any
third-party legal rights. WAYON shall assume no responsibility for any disputes or controversies arising
from the above-mentioned issues in any form.
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    V  S S =   V  D R P × 0 . 125 ( V )


    t  S S =     C  S S ×   V  S S    I  S S ( s )


    t  S S =     C  S S ×   V  S S    I  S S ( s )


    V  I M O N =   I  I N ×   R  S E N S E × K   ( V )


    V  I S E T =   I ISET ×   R  I S E T   ( V )


    t  a l e r t =   t  s e t =     C  T I M E R    I TIMER   ( s )


    t  a l e r t =   t  s e t =     C  T I M E R    I TIMER   ( s )


    I  S C P =     3 . 3  20 ×   R  S E N S E ( A )


    P  D =   R  O N ×    (   I  O U T ) 2


    P  D =  |   V  I N −   V  D R P | ×   I  L o a d


    T  J =   T  A +  (   R  𝜃 J A ×   P  D )

