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RECOMMENDED OPERATING CONDITIONS 
Over operating free-air temperature range unless otherwise noted 

PARAMETER DEFINITION MIN MAX UNIT 

VIN Input voltage range 4.2 13 V 
PVIN Input voltage range 1 13 V 

TJ Operating junction temperature -40 125 °C 

ESD RATINGS 

PARAMETER DEFINITION MIN MAX UNIT 

VESD 

Human Body Model(HBM), per ANSI-JEDEC-JS-001-2014 
specification, all pins(1) 

-2 +2 kV 

Charged Device Model(CDM), per ANSI-JEDEC-JS-002-
2014specification, all pins(2) 

-1 +1 kV 

(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
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Low IQ Mode  

The SCT63052A supports Low IQ Mode. Only full bridge is disabled when EN pin is low or floating. 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 SCT63052A 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, apply a high voltage level pulse to EN pin 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 SCT63052A will generate a pulse on VDMO pin and MCU can capture this pulse to calculate the Q 
factor by the pulse width as the aquation 2 shows. PWM1 and PWM2 should be low in Q factor detection phase. 

 

𝑄 =
△𝑇∗𝜋

10∗ln
𝑉𝑇𝐻_𝐻𝐼𝐺𝐻
𝑉𝑇𝐻_𝐿𝑂𝑊

                                                                       (2) 

where 
• ΔT is the pulse width on VDMO pin 

• VTH_HIGH is high threshold 0.2V 

• VTH_LOW is low threshold 0.1V 

 Voltage and Current Demodulation 

The SCT63052A 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 10. 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.  

Demodulation
VDM

VDMO

Vcoil

 

Figure 10. 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 SCT63052A protects the device from the damage during excessive heat and power dissipation condition. 
Once the junction temperature exceeds 160C, the thermal sensing circuit stops 3.3V LDO and full bridge of 4-
MOSFETs' working. When the junction temperature falls below 125C, then the device restarts.   
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