Silicon Content Technology

SCT63142C

Rev.0.8 (Be Subject to Change)

15W High-Integration, High-Efficiency PMIC for Wireless Power Transmitter

FEATURES

¢ VIN Input Voltage Range: 2.8V-16V
¢ PVIN Input Voltage Range: 1V-16V
e Up to 15W Power Transfer

¢ Integrated Full-Bridge Power Stage with 23mQ
Rdson of Power MOSFETs

e Integrated 5V-100mA LDO
e  Optimized for EMI Reduction

e  Build-in 3.3V-100mA LDO
e Ultra-low quiescent current in Low IQ mode , 1Q
<20uA

o Integrated Lossless Input Current Sensor with
+2% accuracy for FOD and current
Demodulation

¢ Integrated voltage and current demodulation
e Integrated Q factor detection

e 3.3V and 5V PWM Signal Logic Compatible
¢ Input Under-Voltage Lockout

e Over Current Protection

e Over Temperature Protection

¢ 3mm*3mm FC-QFN-19L Package

APPLICATIONS

e WPC Compliant Wireless Chargers of 15W
Systems for Mobiles, Tablets and Wearable
Devices

e General Wireless Power Transmitters for
Consumer, Industrial and Medical Equipment

e Proprietary Wireless Chargers and Transmitters

DESCRIPTION

The SCT63142C is a highly integrated Power
Management IC allows achieving high performance,
high efficiency and cost effectiveness of wireless
power transmitter system compliant with WPC
specification to support up to 15W power transfer,
working with a wireless application specific controller
or a general MCU based transmitter controller.

This device integrates a 4-MOSFETs full bridge
power stage, gate drivers, a 5V LDO, a 3.3V LDO,
communication demodulator, Q-factor detection and
input current sensor for both system efficiency and
easy-to-use.

The proprietary gate driving scheme optimizes the
performance of EMI reduction to save the system
cost and design. The proprietary lossless current
sensing circuitry with +2% accuracy monitors input
current of full bridge to support Foreign Object
Detection FOD and current demodulation. The build-
in 5V and 3.3V low dropout regulator LDO can
provide power supplies to transmitter controller and
external circuitries. The low IQ mode with ultra-low
quiescent current to decrease power loss for Q
factor detection.

The SCT63142C features input Under-Voltage Lock-
out UVLO, over current, short circuit protection, and
over temperature protection.

The SCT63142C is available in a compact
3mm*3mm FC-QFN package.
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TYPICAL APPLICATION
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REVISION HISTORY
NOTE: Page numbers for previous revisions may differ from page numbers in the current version.
Revision 0.8: Customer Sample.
DEVICE ORDER INFORMATION
ORDERABLE PACKAGING STANDARD PACKAGE PINS PACKAGE MSL
DEVICE TYPE PACK QTY MARKING DESCRIPTION
SCT63142CFIER Tape & Reel 5000 142C 19 FCUTQNF3X3-19L 3
ABSOLUTE MAXIMUM RATINGS
Over operating free-air temperature unless otherwise noted(") PIN CONFIGURATION
DESCRIPTION MIN MAX UNIT EN PWM1PWM2 ISNS IDMO VDMO
VIN -0.3 18 \%
PVIN1, PVIN2 -0.3 18 \% {43 |esm
PVIN1 -
SW1,SW2 -1 18 \%
BST1,BST2 03 24 Y FoNe
BST1-SW1,BST2-SW2 0.3 6 v VN2
VDD, V3P3, VDM, EN, PWM1, 03 6 v
PWM2, ISNS, IDMO, VDMO,QDET )
Operating junction temperature TJ®? -40 150 °C DURE IR NI SR S I I
.\/IN éND .VDD \./3P3 EJDET VDM
Storage temperature TSTG 65 150 c Figure 1. Top view 19-Lead QFN 3mm*3mm

(1) Stresses beyond those listed under Absolute Maximum Rating may cause device permanent damage. The device is not guaranteed to

function outside of its Recommended Operation Conditions.

(2) The IC includes over temperature protection to protect the device during overload conditions. Junction temperature will exceed 150°C
when over temperature protection is active. Continuous operation above the specified maximum operating junction temperature will

reduce lifetime.
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PIN FUNCTIONS
NAME NO. PIN FUNCTION
Input supply voltage of half-bridge FETs Q1 and Q2. Connected to the drain of high
PVIN1 1 side FET Q1. A local bypass capacitor from PVIN1 pin to PGND pin should be added.
Path from PVIN1 pin to high frequency bypass capacitor and PGND must be as short
as possible.
PGND 3 PGND is the common power ground of the full bridge, connected to the source
terminal of low side FETs Q2 and Q4 internally.
Input supply voltage of half-bridge FETs Q3 and Q4. Connected to the drain of high
PVIN2 5 side FET Q3. A local bypass capacitor from PVIN1 pin to PGND pin should be added.
Path from PVIN1 pin to high frequency bypass capacitor and PGND must be as short
as possible.
Input supply voltage of the 5V LDO. Add a local bypass capacitor from VIN pin to
VIN 6 GND pin. Path from VIN pin to high frequency bypass capacitor and GND must be as
short as possible.
GND 7 Ground.
VDD 8 Output voltage of the 5V LDO. Connect 2.2uF capacitor from this pin to GND pin.
VDD is the input power supply for gate driver of power stage and the 3.3V LDO.
V3P3 9 3.3V LDO output. Connect 2.2uF capacitor to ground.
QDET 10 Q-factor detection input.
VDM 11 High-pass filter input. Voltage demodulation pin data packets based on coil voltage.
BST? 12 Power supply bias for the high-side power MOSFET gate driver of Q3 as shown in the
block diagram. Connect a 0.1uF capacitor from BST2 pin to SW2 pin.
SW2 4 Switching node of the half-bridge FETs Q3 and Q4.
SWA1 2 Switching node of the half-bridge FETs Q1 and Q2.
BST1 13 Power supply bias for the high-side power MOSFET gate driver of Q1 as shown in the
block diagram. Connect a 0.1uF capacitor from BST1 pin to SW1 pin.
VDMO 14 Voltage demodulation output
IDMO 15 Current demodulation output
ISNS 16 Current detection output. The voltage of the pin is proportional to the input current.
PWM logic input to the FET Q3 and Q4 as shown in the Block Diagram. Logic HIGH
PWM2 17 turns off the low-side FET Q4, and turns on the high-side FET Q3. Logic LOW turns
off the high-side FET Q3 and turns on the low-side FET Q4. PWM2 default pull down
to GND with 100kohm inner resistor.
PWM logic input to the FET Q1 and Q2 as shown in the Block Diagram. Logic HIGH
PWM1 18 turns off the low-side FET Q2, and turns on the high-side FET Q1. Logic LOW turns
off the high-side FET Q1 and turns on the low-side FET Q2. PWM2 default pull down
to GND with 100kohm inner resistor.
Enable pin. Pull the pin high or keep it floating to enable the full bridge, the full bridge
start to work if VIN higher than UVLO threshold, power stage responds to PWM input
EN 19 logic then. The full bridge is disabled when pull the pin to low. Pull a high voltage level
pulse to EN pin can trigger the Q factor detection feature. 5V and 3.3V LDO are not
controlled by the EN pin.
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RECOMMENDED OPERATING CONDITIONS

Over operating fre

e-air temperature range unless otherwise noted

PARAMETER DEFINITION MIN MAX UNIT
ViN Input voltage range 2.8 16 V
Pvin Input voltage range 1 16 V
Ty Operating junction temperature -40 125 °C
ESD RATINGS
PARAMETER DEFINITION MIN MAX UNIT
Human Body Model(HBM), per ANSI-JEDEC-JS-001-2014
e . -2 +2 kV
Vv specification, all pins(")
Esb Charged Device Model(CDM), per ANSI-JEDEC-JS-002-
e . -1 +1 kV
2014specification, all pins®
(1) JEDEC document JEP155 states that 500V HBM allows safe manufacturing with a standard ESD control process.
(2) JEDEC document JEP157 states that 250V CDM allows safe manufacturing with a standard ESD control process.
THERMAL INFORMATION
PARAMETER THERMAL METRIC FCUTQNF3X3-19L UNIT
Reua Junction to ambient thermal resistance(") O
ReJsc Junction to case thermal resistance(")

(1) SCT provides Rgjaand Rgyc numbers only as reference to estimate junction temperatures of the devices. Rgjaand Rgyc are not a
characteristic of package itself, but of many other system level characteristics such as the design and layout of the printed circuit
board (PCB) on which the SCT63142C is mounted, thermal pad size, and external environmental factors. The PCB board is a heat
sink that is soldered to the leads of the SCT63142C. Changing the design or configuration of the PCB board changes the efficiency of
the heat sink and therefore the actual Resaand Rayc.
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ELECTRICAL CHARACTERISTICS
Vpevint=Vpevine=12V, VDD=5V, typical value is tested under 25°C.

SYMBOL | PARAMETER | TEST CONDITION | MIN | TYP | MAX | UNIT
Input supplies and UVLO
ViN Operating input voltage 2.8 16 Vv
Pvin Operating input voltage 1 16 \%
Vin UVLO Threshold VN rising 2.65 \Y
VIN_uvLo -
Hysteresis 100 mV
VaPs UVLO V3p3 UVL.O Threshold V3p3 rising 2.4 \Y
- Hysteresis 200 mV
IsHDN Shutdown current from VIN pin E)’;l;ﬁ\éc\)/ry\ll_ggv no 18 MA
IsHDN_PVIN Shutdown current from PVIN1,PVIN2 EN=0V, PVIN=12V 1 3 uA
lvina Quiescent current from VIN pin EN=5V, no loading on LDO 600 uA
Ipvina Quiescent current from PVIN1, PVIN2 EN=5V, no loading on LDO 50 uA
ENABLE INPUTS and PWM logic
VEN_H Enable high threshold 1.18 \Y,
VEN_L Enable low threshold 1.1 Vv
ViH PWM1, PWM2 Logic level high V3P3=3.3V, VDD=5V 2.1 Y
Vi PWM1, PWM2 Logic level low V3P3=3.3V, VDD=5V 0.8 Y
Rpull-down PWM1/2 inner pull-down Res 100 kQ
Trmin-on Min on time( 300 ns
Trmin-off Min off time™ 300 ns
Power Stage
Roson_ a1 3 E;.Igir;tg::eMOSFET Q1 Q3on xzj\,T;:\S/\s/m 5V, VBst?2 23 mo
Rpson_a2a4 | Low-side MOSFET Q2 Q4 on-resistance | VDD=5V 23 mQ
ILim How-side current limit threshold 8 A
5V LDO
Vob Output voltage Cout=2.2uF 4.75 5 5.25 \Y
Ivop Output current capability EN=5V 100 mA
3.3vLDO
Vaps Output voltage Cout=1uF 3.267 3.3 3.333 \Y
Iap3 Output current capability EN=5V 100 mA
Isc Short current 150 mA
Current Sense
lisnso DC offset voltage 0.588 0.6 0.612 \%
RisNs_Gain Current sense Gain 0.98 1 1.02 VIA
Protection
Tep Thermal §hutdown threshold T, rising 160 °C
Hysteresis 35 °C
Notes:

1) Guaranteed by sample characterization. Not tested in production.
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TYPICAL CHARACTERISTICS

Vevint=Vpvine=12V, VDD=5V, typical value is tested under 25°C.
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FUNCTIONAL BLOCK DIAGRAM
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Figure 8. Functional Block Diagram
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OPERATION

Overview

The SCT63142C is a highly integrated power management unit optimized for wireless power transmitter
applications. This device integrates the power functions required to a wireless power transmitter including 5V
output LDO as power supply for external transmitter controller, full bridge power stage to convert DC input power
to AC output for driving LC resonant circuit, lossless current sensing with +2% accuracy, 3.3V output LDO for
powering MCU.

The SCT63142C has three power input pins. VIN is connected to the power FETs of 5V LDO. PVIN1 and PVIN2
are connected to the power FETs of the full bridge and conduct high currents for power transfer.

VIN and PVIN1, PVIN2 can be powered separately for more flexibility of system power design. The operating
voltage range for VIN is from 2.8V to 16V. An Under-Voltage Lockout(UVLO) circuit monitors the voltage of VIN
pin and disables the IC operation when VIN voltage falls below the UVLO threshold of 2.45V typically. The
maximum operating voltage for PVIN is up to 16V while the minimum voltage accepted can be down to 1V.
Another UVLO circuit also supervises the VDD voltage which is the power supply for gate drivers of full bridge
MOSFETs. Full bridge will work when VDD UVLO release.

Two independent PWM signals control two separate half bridge MOSFETs with internal adaptive non-overlap
circuitry to prevent the shoot-through of MOSFETs in each bridge. PWM logics are compatible for both 3.3V and
5V 10s so the SCT63142C can accept PWM signal from the controller with using either 3.3V or 5V power supply.

The full bridge of power MOSFETs includes proprietary designed gate driver scheme to resist switching node
ringing without sacrificing MOSFET turn-on and turn-off time, which further erases high frequency radiation EMI
noise caused by the MOSFETs hard switching. This allows the user to reduce the system cost and design effort
for EMI reduction.

The SCT63142C full protection features include VIN and VDD under-voltage lockout, over current protection with
cycle-by-cycle current limit and hiccup mode, output hard short protection for 4-MOSFETs full bridge, current limit
and current fold back at hard short for two LDOs and thermal shutdown protection.

Enable and Start up Sequence

When the VIN pin voltage rises above 2.6V, and the EN pin voltage exceeds the enable threshold of 1.18V, the 4-
MOSFETSs full bridge allows PWM signal to control for switching. And the full bridge disables when the VIN pin
voltage falls below 3.3V or when the EN pin voltage is below 1.1V. PWM input cannot control full bridge of
MOSFETs. Pull EN pin to low first and then pull a high voltage level pulse to EN pin can trigger the Q factor
detection feature. 5V and 3.3V LDO are not controlled by the EN pin.

5V LDO

The SCT63142C has an integrated low-dropout voltage regulator which is powered from VIN and supply
regulated 5V voltage on VDD pin. The output current capability is 100mA. This LDO can be used to bias the
supply voltage of external transmitter controller directly.

It is recommended to connect a decoupling ceramic capacitor of 1uF to 10uF to the VDD pin. Capacitor values
outside of the range may cause instability of the internal linear regulator.

Full bridge and PWM Control

The SCT63142C integrates full bridge power stage with only 23mohm on-resistance for each power MOSFET
optimized for wireless power transmitter driving the LC resonant circuit. This full bridge is able to operate in a wide
switching frequency range from 20KHz to 400KHz for different applications which is completely compatible with
WPC's frequency requirement from 100KHz to 205KHz.
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PWMH1 input controls the half bridge comprised of high side MOSFET Q1 and low side MOSFET Q2, and PWM2
input controls the half bridge comprised of high side MOSFET Q3 and low side MOSFET Q4 as shown in block
diagram. The PWM1 and PWM2 independently control the SW1 and SW2 duty cycle and frequency. Logic HIGH
will turn off low side FET and turn on high side FET, and logic LOW will turn off high side FET and turn on low side
FET.

An external 100nF ceramic bootstrap capacitor between BST1 and SW1 pin powers floating high-side power
MOSFET Q1's gate driver, and the other 100nF bootstrap capacitor between BST2 and SW2 pin powers for the
Q3's. When low side FET is on which means SW is low, the bootstrap capacitor is charged through internal path
by VDD power supply rail.

PWM cannot been kept as high level for more than 2ms since the voltage of bootstrap capacitor will be
discharged by internal leakage current if high side FET keeps on.

Full Bridge Over Current Protection

The SCT63142C integrates cycle-by-cycle current limit and hiccup mode for over-current protection. The current
of the high side FET Q1 and Q3 is sensed and compared to the current limit threshold during each switching cycle.
If the current exceeds the threshold, 8A typical, the high side FET turns off immediately in present cycle to avoid
current increasing even PWM signal is still kept in high level. The over current counter is incremented. If one high
side FET occurs over current in 5 consecutive cycles, then all 4 internal FETs are turned off regardless of the
PWM inputs. The full bridge enters hiccup mode and will attempt to restart after a time-out period of 20ms typically.

Current Sense

When the full bridge of MOSFETs does not work, no current flows to PGND. The DC bias voltage on ISNS pin is
0.6V.This DC bias helps set up a suitable voltage bias for the following analog to digital converter in MCU or
amplifier for current demodulation. The average input current to voltage conversion gain on ISNS is 1V/A. The
equation 1 represents the corresponding relation for the output voltage on ISNS pin and average current to PGND
from full bridge.

VISNS = 0.6V + IPGND * 1V/A (1)

3.3VLDO

The SCT63142C has an integrated low-dropout voltage regulator which powered from VDD and supply regulated
3.3V voltage on V3V pin. The output current capability is 100mA. This LDO can be used to bias the supply voltage
of MCU directly.

It is recommended to connect a decoupling ceramic capacitor of 1uF to 10uF to the V3V pin. Capacitor values
outside of the range may cause instability of the internal linear regulator.

Low IQ Mode

The SCT63142C supports Low IQ Mode. Only full bridge is disabled when EN pin is low. 5V and 3.3V LDO are
still alive with ultra-low quiescent current to decrease power loss for Q factor detection.

Q Factor Detection

The SCT63142C integrated a low cost, reliable Q factor detection circuit to assure foreign objects detection
before the selection phase. It generates a small pulse to detect any foreign object on the transmitter coil, it can
detect metal on the transmitter coil easily.

After chip enable, pull EN pin a high voltage level pulse can trigger the Q factor detection feature. The pulse width
should be longer than 100us but less than 200us. SW1 will be preset to 1.5V for 1ms and then pull low to ground
and this apply power to LC resonant loop and Vcoil will appear damping oscillation after SW1 short to ground. The
SCT63142C will generate a pulse on VDMO pin and MCU can capture this pulse to calculate the Q factor by the
pulse width as equation 2 shows. PWM1 and PWM2 should be low in Q factor detection phase.
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ATx*1

= V. (2)
104In TH.HIGH
VTH LOW

where
e AT is the pulse width on VDMO pin
e V1H_HiGH is high threshold 0.2V
e V14 owis low threshold 0.1V

Voltage and Current Demodulation

The SCT63142C integrates two demodulation schemes, one based on coil voltage information calling voltage
demodulation and the other based on input average current information calling current demodulation.

The voltage mode envelope detector is implemented using a discrete solution as depicted on Figure 9. This
simple implementation achieves the envelope detector function, low-pass filter as well as the DC filter function.
The envelope detector applies the analog signal to VDM pin and the chip do the demodulation and output a digital
signal to VDMO pin which MCU can capture the voltage demodulation results and then implement the packet
decode.

Vcoil —H—’\/\/\/ H VDM []—» Demodulation

VDMO[}*

Figure 9. Envelope Detector

The current-mode detector takes the modulation information from the average input current which the chip can
read from ISNS pin. The MCU can detect the demodulation results on VDMO and IDMO pins and then implement
the packet decode.

Thermal Shutdown

The SCT63142C protects the device from the damage during excessive heat and power dissipation condition.
Once the junction temperature exceeds 160C, the thermal sensing circuit stops full bridge of 4-MOSFETs' working.
When the junction temperature falls below 125C, then the device restarts.
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APPLICATION INFORMATION

Typical Application
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C6 C5 :]:01 :LCZ
10uF | 0.1uF 0.1uF 22uF
GND PGND
Lcs Lca J_
= PV|N2 0.1uF 22uF =
R2 c12
Oohm  0.1uF R4 C14
BST1—AA—IF afp
SW1
5V +—1 VDD
c9
T2 SCT63142C
- SW2
3.3V‘m V3P3 BST2 |_||.
1UF R1 C11 R3 C13
:l__ Oohm 0.1uF
- VoM —{F—— W Mvwl
- oL 2
PWM1 — PWMH1 QDET
PWM2 — PWM2 ISNS — i
IDMO —>
VDMO[— <,7__|_
Figure 10. Same Input to VIN and PVIN
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Application Waveforms

Vrevint=Vevine=VIN=12V, unless otherwise noted.
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Layout Guideline

Proper PCB layout is a critical for SCT63142C’s stable and efficient operation. For better results, follow these
guidelines as below:

1. Bypass capacitors from PVIN to PGND should be put next to PVIN and PGND pin as close as possible
especially for the two small capacitors.

2. PGND connects to bottom layer by via between capacitors.

3 Bypass capacitors from VIN to GND should be put next to VIN and GND pin as close as possible especially

for the small capacitor.

Bypass capacitor for VDD place next to VDD pin.

Bypass capacitor for V3P3 place next to V3P3 pin.
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Figure 17. PCB Layout Example
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PACKAGE INFORMATION
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TOP VIEW SIDE VIEW BOTTOM VIEW
FCUTQNF3X3-19L Package Outline Dimensions
Svmbol Dimensions in Millimeters
y Min. Nom. Max.
TOTAL THICKNESS A 0.70 0.75 0.80
STAND OFF A1 0 0.02 0.05
MOLD THICKNESS A2 -—- 0.55 -
L/F THICKNESS A3 0.203 REF
LEAD WIDTH b 0.15 0.2 | 0.25
X D 3.00 BSC
BODY SIZE Y E 3.00 BSC
e 0.40 BSC
LEAD PITCH o1 050 BSC
L 0.20 0.30 0.40
LEAD LENGTH L1 1.2 1.3 1.4
L2 0.4 0.5 0.6
PACKAGE EDGE TOLERANCE aaa 0.1
MOLD FLATNESS cce 0.1
COPLANARITY eee 0.08
bbb 0.1
LEAD OFFSET ddd 0.05

NOTE:

Drawing proposed to be made a JEDEC package outline MO-220 variation.

Drawing not to scale.

All linear dimensions are in millimeters.

Thermal pad shall be soldered on the board.

Dimensions of exposed pad on bottom of package do not include mold flash.

Contact PCB board fabrication for minimum solder mask web tolerances between the pins.
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TAPE AND REEL INFORMATION
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