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JW7951C

15W High Efficiency Full-Bridge

Power Stage for Wireless Charger Transmitter

Parameters Subject to Change Without Notice

DESCRIPTION

The JW®7951C is a high efficiency full-bridge
power stage (integrated MOS plus driver)
designed for wireless charger transmitter. With a
transmitter controller, it can provide flexible
wireless charger solutions compliant with WPC
v1.2.3 Baseline Power Profile and Extended
Power Profile.

The integrated low Rpsony power MOSFETs
maximizes the system efficiency with better heat
performance.

The JW7951C also provides input current sense
function. The chip measures the input current with
the current sampling resistor and reports it on the
ISENSE pin, so that the total current can be read
by the controller to realize the FOD (Foreign
Object Detection) and in-band communication.

The JW7951C guarantees robustness with input
over-current protection, thermal shutdown and
under voltage lockout.

Company’s Logois Protected, “JW” and “JOULWATT” are Registered
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FEATURES

® 4.0V to 20V wide input voltage range.

Output power: 15W

Integrate low Rpson switch power MOS.
Independent two PWM control for flexible
transmitter design.

Integrate  input current sense and
programmable current sense ratio.
Support all wireless charger
frequency.

High efficiency over full load range.
Over-current protection

Thermal shutdown.

Package: QFN3x4-15 and ETSSOP20

APPLICATIONS

® \Wireless Charger Transmitter
® Motor Drivers

switch
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RECOMMENDED OPERATING CONDITIONS

1YL PR 4.0V to 20V
PWIML, PWM2, EN .ttt ettt ettt ehe et et e e eb e e et e e e e enbe e e s enbeeeeeneee 2.0V to 5V
Operation JUNCHON TEMP (T3) +neuriiiiiiiiiieieeeeee et e ees s eseee s rrrerrrreeaaeaeaeaaaeeesssesssanannsnnnnes -40°C to +125°C
THERMAL PERFORMANCE® 0, 6Oy
(0] NI L YU PUTTRPRUPPRR 48...11°C/W
ETSSOP20... ittt ettt e e e ekttt e e e et e et e e e e e e e e h b et e e e e e e b bae e e e e e e e nneeaaaeeaana 34...20°C/W
Note:

1) Exceeding these ratings may damage the device.

2) The JW7951C guarantees robust performance from -40°C to 150°C junction temperature. The junction temperature
range specification is assured by design, characterization and correlation with statistical process controls.

3) The JW7951C includes thermal protection that is intended to protect the device in overload conditions. Thermal
protection is active when junction temperature exceeds the maximum operating junction temperature. Continuous
operation over the specified absolute maximum operating junction temperature may damage the device.

4) Measured on JESD51-7, 4-layer PCB.
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ELECTRICAL CHARACTERISTICS

VIN=5V, TA=25 C, unless otherwise stated

Condition

Power Supply

VIN Voltage Range VIN 4 20 \%
VIN rising 3.55 3.7 3.85 \%
VIN UVLO threshold VIN_uvLo
VIN falling 3.25 3.4 3.55 \%
EN=3.3V OmA load 3.1 3.3 3.4 \%
VCC output voltage Vee
EN=3.3V 50mA load 3.0 3.2 3.35 \%
VCC output current limit Ivee ViN=8V, Vcc>2.7V 50 mA
Supply current in shut-down mode lg Vin=5V, EN=0V 37 50 MA
Interface
PWM1, PWM2 logic high threshold VpwmH Input rising 2.0 \Y,
PWM1, PWM2 logic low threshold VewmL Input falling 0.8 \%
EN logic high threshold VENH Ven rising 2.0 \Y,
EN logic low threshold VENL Ve falling 0.8 \Y,
Current Sense
. . Rc5=10mQ, RISET=2k,
ISENSE current sense ratio CS_gain 24 uA/A
Risense=10kQ, IIN=1A,
Rcs=10mQ, Riset=2K,
ISENSE current sense offset CS_offset -2 2 UA
Risense=10kQ, IIN=1A,

Power MOS
ETSSOP
Top switch on-resistance® RusbkTe 40 mQ
Bottom switch on-resistance® Rdsbkec 40 mQ
QFN
Top switch on-resistance® Rasbkte 20 mQ
Bottom switch on-resistance® Rdsbkec 20 mQ
Switch minimum off time® Toft_min 100 ns
Switch minimum on time® Ton_min 100 ns
Protection
Input over-current threshold® locp 9 A
Thermal shutdown threshold® TsHut 150 °C
Thermal recovery threshold® TrecC 130 °C
Notes:
5) Guaranteed by design.
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PIN DESCRIPTION

Pin No. Name Description
1 CSP Positive terminal of input current sense.
2,4 VIN Power supply input.
3 PGND Power Ground.
PWM input for the control of the arm at SW1 side. When PWML is high, the
5 PWML top switch Q1 is turned on and the bottom switch Q2 is turned off. When
PWML1 is low, the top switch Q1 is turned off and the bottom switch Q2 is
turned on.
PWM input for the control of the arm at SW2 side. When PWM2 is high, the
5 PWM2 top switch Q4 is turned on and the bottom switch Q3 is turned off. When
PWM2 is low, the top switch Q4 is turned off and the bottom switch Q3 is
turned on.
. EN Chip enable pin. Active High to enable the chip. When EN is low, the chip is
disabled, and both SW1 and SW2 are High-Z.
8 BSTL Bootstrapped supplies to the high side floating driver of Q1. An 0.1uF ceramic
capacitor is suggested to be connected between this pin and SW1 pin.
9 SW1 Power switching node 1.
10 SW2 Power switching node 2.
1 BST2 Bootstrapped supplies to the high side floating driver of Q4. An 0.1uF ceramic
capacitor is suggested to be connected between this pin and SW2 pin.
12 ISENSE Input current sense output pin. Connect a resistor from this pin to GND.
13 vee 3.3V LDO for power driver and internal circuit. Must be bypassed to GND with
a minimum of 4.7uF ceramic capacitor for stable operation.
14 GND Signal GND.
15 CSN Negative terminal of input current sense.

JW7951C Rev.0.2
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BLOCK DIAGRAM
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FUNCTIONAL DESCRIPTION

JW7951C is a high-efficiency full-bridge power
stage (integrated MOS plus driver) for wireless
charger transmitter. With a transmitter controller,
it can provide flexible wireless transmitter
solutions, compliant with WPC v1.2.3 Baseline
Power Profile and Extended Power Profile.

Integrated Full-Bridge Stage

The JW7951C integrates a full-bridge power
stage with low Rpson N-channel MOSFETs and
can work with wide input voltage ranging from
4.0V to 20V. All circuits needed to drive the
full-bridge stage are integrated, such as gate
drivers and bootstrap circuits. With the PWM
control signals from the controller, it can be
widely used in wireless transmitter applications.

PWM Control

The JW7951C has two PWM input pins, PWM1
and PWM2. Each input signal can control one
arm of the integrated full-bridge independently.
The PWML input controls the arm of Q1 and Q2,
and the PWM2 input controls the arm of Q3 and

Q4.

When the input PWM signal is high, the top
switch of the corresponding arm is turned on,
and the bottom switch of this arm is turned off.
When the input PWM signal is low, the bottom
switch of the corresponding arm is turned on,
and the top switch is turned off. For example,
when PWML1 is high, the Q1 is turned on and Q2
is turned off. When PWML1 is low the Q1 is
turned off and Q2 is turned on.

For a typical WPC transmitter, the PWML1 and
PWM2 are complementary and the duty cycle is
fixed in 50% with the frequency range from
100kHz to 205kHz. When the frequency
reaches 205kHz, the output power can be
limited furtherly by reducing the duty cycle of
PWM1 and PWM2.

Current Sense

The JW7951C provides input current sense
function. The total input current is measured by
the current sensing resistor and reported on
ISENSE pin.

As seen in the figure 1, the current ISENSE pin
outputs can be calculated by the formula below.

lisense(MA) = Res(MQ) / Riser(kQ) % 5 x Iiy(A)

VIN-

Figure 1. Current sensing configuration

Where R¢s and Risgt are the resistors in figure 1,
I\ is the input current.

If the resistance from ISENSE pin to GND is
Risense, the voltage on ISENSE pin can be
achieved by the expression below.

Visense(MV) = lisense(HA) X Risense(KQ)
Protection

The JW7951C guarantees robustness with input
over-current protection, thermal shutdown and
under voltage lockout.

Input Over-Current Protection

The JW7951C measures the inductor peak
current by top switches. And the over-current
protection threshold is constant 9A.

When the inductor peak current exceeds the
input over current threshold, the device turns off
the top switches and turns on the bottom
switches regardless of the status of PWM1 and
PWM2 to protect the chip from damage. When
the over current event happens 4 times, IC will

JW7951C Rev.0.2
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enter hiccup mode.
Under-Voltage Lockout

When the input voltage falls below the Vi uvio
falling threshold, the device stops switching.
When the input voltage rises above the Viy yvio
rising threshold, the device resumes working, if
EN is still high.

Thermal Shutdown

When the junction temperature of the JW7951C
rises above 150°C, the device enters shut down
mode. When the temperature of JW7951C
drops below 130°C, the JW7951C can be
resumed.

Current Sensing Offset Correction

For minimizing current sensing error, zero
calibration can be made by external MCU as
reference in figure 2. VIN- is the voltage of input
power source negative pole. VCC is the voltage

JoulWatt
on VCC pin of the IW7951C.
VIN- Riser
CSN
RCS RI ET
CsP
VvC Ryp |SENSE

Risense

Figure 2. Current sensing offset correction

MCU’s ADC reads V,senseo When JW7951C
works without loading. The value of Ryp and
Riser are advised to satisfy the below
expression.

_Reer  veessmv
RUP +R ISET
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PACKAGE OUTLINE
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IMPORTANT NOTICE

® Joulwatt Technology Inc. reserves the right to make modifications, enhancements, improvements,
corrections or other changes without further notice to this document and any product described herein.

® Any unauthorized redistribution or copy of this document for any purpose is strictly forbidden.

® Joulwatt Technology Inc. does not warrant or accept any liability whatsoever in respect of any products

purchased through unauthorized sales channel.

Copyright © 2019 JW7951C Incorporated.

All rights are reserved by Joulwatt Technology Inc.

JW7951C Rev.0.2 JoulWatt® Proprietary Information. Patent Protected. 1 1

Unauthorized Photocopy and Duplication Prohibited.



