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APPLICATION NOTE

Introduction

This document describes the reading method for the average input current of bridge circuit in AT2, AT3, AT4 and MC1.

Target device

RAA458100GNP

Note : The contents of this document are provided as a reference and do not guarantee the operation in the system.

When designing the actual system, thoroughly evaluate the product in the overall system and apply these contents

on your own responsibility.

Contents

1. Battery charging system configuration in ATPC Mode and MCU Control Mode 2 page

2. Reading method for the average input current of bridge circuit 3 page

2.1 Reading method for the average input current of bridge circuit in ATPC Mode 3 page

2.2 Reading method for the average input current of bridge circuit in MCU Control Mode 4 page

Related document

The following documents are related to this application note. Also refer to the document when using this application note.

・Datasheet : RAA458100GNP Wireless Charging System Transmitter IC for Low Power Applications

Abbreviations and the meanings

The following table shows the abbreviations and the meanings used in this document.

Term Description

TxIC Wireless charging system transmitter IC RAA458100GNP.

RxIC Wireless charging system receiver IC RAA457100GBM.

TxROM, EEPROM EEPROM in transmitter system.

TxMCU The device connected to TxIC by 2-wire interface. (mainly microcomputer)

RxMCU The device connected to RxIC by 2-wire interface. (mainly microcomputer)

Tx system Wireless charging transmitter system. It is constructed by “TxIC only” or “TxIC and TxMCU” or “TxIC and EEPROM”.

Rx system Wireless charging receiver system. It is constructed by “RxIC only” or “RxIC and RxMCU”.

WPT communication Communication on wireless power transmission carrier signal.

Tx2Rx WPT communication WPT communication from TxIC to RxIC.

Rx2Tx WPT communication WPT communication from RxIC to TxIC.

T_Header The header of Tx2Rx WPT communication packet.

R_Header The header of Rx2Tx WPT communication packet.

T_0xXX D[X]
Register address and data bit of TxIC.

(Example : T_0x02 D[4:1] means that TxIC register address is 0x02, register data bits are D4, D3, D2, D1)

R_0xXX D[X]
Register address and data bit of RxIC.

(Example : R_0x10 D[7:5] means that RxIC register address is 0x10, register data bits are D7, D6, D5)
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1. Battery charging system configuration in ATPC Mode and MCU Control Mode

Table 1.1 shows the battery charging system configuration and pin setting by using TxIC and RxIC in ATPC Mode and MCU Control

Mode. This document describes the reading method for the average input current of bridge circuit in AT2, AT3, AT4 and MC1.

Table 1.1  Battery charging system configuration, pin setting in ATPC Mode and MCU Control Mode

Operation mode TxIC pin setting RxIC pin setting

No.
Tx system Rx system

MS ATPC DUTY6 DUTY7 DUTY8 MS ATPC ATCHG ATR WRC
Master Slave Master Slave

ATPC Mode

AT1 TxIC TxROM RxIC - H H L L L H H L X L

AT2 TxMCU TxIC RxIC - L H L L L H H L X L

AT3 TxMCU TxIC RxIC RxMCU L H L L L H H L X L

AT4 TxMCU TxIC RxMCU RxIC L H L L L L H H X L

MCU Control Mode

MC1 TxMCU TxIC RxMCU RxIC L L L L L L L H L L

X: Arbitrary value can be selected.
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2. Reading method for the average input current of bridge circuit

2.1 Reading method for the average input current of bridge circuit in ATPC Mode

Table 2.1 shows the reading method for the average input current of bridge circuit by TxMCU in ATPC Mode (AT2, AT3, AT4). Figure

2.1 shows the transmitter configuration for wireless charging system in ATPC Mode (AT2, AT3, AT4).

TxMCU should confirm the status of bridge driver circuit before reading the registers for the average input current of bridge circuit. We

recommend that TxMCU doesn’t execute reading the registers for average input current of bridge circuit when stopping the bridge driver

circuit, because of decreasing the A/D conversion accuracy of the average input current for bridge circuit.

Table 2.1  Reading method for the average input current of bridge circuit in ATPC Mode

No. Item Description

1 Confirmation of status of the bridge circuit TxMCU reads T_0x00 and confirms that D6 (auto_drive_on)=1. When T_0x00 D6=1, the 

bridge driver circuit works. We recommend that TxMCU doesn’t execute reading the 

registers for average input current of bridge circuit when stopping the bridge driver circuit, 

because of decreasing the A/D conversion accuracy of the average input current for bridge 

circuit.

2 Uploading the A/D converted results to 

the registers

TxMCU writes T_0x20 D0 (adc_upload)=1 and uploads the A/D converted results to the 

registers.

3 Reading the register for average input 

current of bridge circuit (upper 8 bit)

TxMCU reads T_0x24 and holds the data of ibridge[11:4].

5 Reading the register for average input 

current of bridge circuit (lower 4 bit)

TxMCU reads T_0x23 and holds the data of ibridge[3:0]. TxMCU processes the data of 

ibridge[11:0].

6 - Similarly, TxMCU confirms the status of bridge driver circuit and executes reading the 

registers for average input current of bridge circuit.

7 Confirmation of status of the bridge circuit TxMCU reads T_0x00 and confirms that D6 (auto_drive_on)=1. When T_0x00 D6=1, the 

bridge driver circuit works. We recommend that TxMCU doesn’t execute reading the 

registers for average input current of bridge circuit when stopping the bridge driver circuit, 

because of decreasing the A/D conversion accuracy of the average input current for bridge 

circuit.

8 Uploading the A/D converted results to 

the registers

TxMCU writes T_0x20 D0 (adc_upload)=1 and uploads the A/D converted results to the 

registers.

9 Reading the register for average input 

current of bridge circuit (upper 8 bit)

TxMCU reads T_0x24 and holds the data of ibridge[11:4].

10 Reading the register for average input 

current of bridge circuit (lower 4 bit)

TxMCU reads T_0x23 and holds the data of ibridge[3:0]. TxMCU processes the data of 

ibridge[11:0].
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Figure 2.1  Transmitter configuration for wireless charging system in AT2, AT3 and AT4
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2.2 Reading method for the average input current of bridge circuit in MCU Control Mode

Table 2.2 shows the reading method for the average input current of bridge circuit by TxMCU in MCU Control Mode (MC1). Figure 2.2

shows the transmitter configuration for wireless charging system in MCU Control Mode (MC1). We recommend that CAL pin of TxIC is

set to low level in MCU Control Mode and TxMCU executes the offset calibration. TxIC acquires the offset current of CS amplifier and

stores it to the register T_0x2E, T_0x2D at Initial Mode. TxMCU reads these registers and holds the offset current. TxMCU reads the

average input current of bridge current after uploading A/D converted results to the registers. After that, TxMCU subtracts the ibridge

offset[11:0] from the ibridge[11:0] and executes offset calibration. TxMCU uses this data after offset calibration as the average input

current of bridge circuit.

Table 2.2  Reading method for the average input current of bridge circuit in MCU Control Mode

No. Item Description

1 Reading the offset current of CS amplifier TxIC acquires the offset current of CS amplifier and stores it to the register T_0x2E, 

T_0x2D at Initial Mode. TxMCU reads T_0x2E, T_0x2D and holds the data of 

ibridge_offset[11:0].

2 Uploading the A/D converted results to 

the registers

TxMCU writes T_0x20 D0 (adc_upload)=1 and uploads the A/D converted results to the 

registers.

3 Reading the register for average input 

current of bridge circuit (upper 8 bit)

TxMCU reads T_0x24 and holds the data of ibridge[11:4].

4 Reading the register for average input 

current of bridge circuit (lower 4 bit)

TxMCU reads T_0x23 and holds the data of ibridge[3:0].

5 Offset calibration TxMCU subtracts the ibridge offset[11:0] from the the ibrdge[11:0] and executes offset 

calibration. TxMCU uses this data after offset calibration as the average input current of 

bridge circuit.

6 - Similarly, TxMCU writes T_0x20 D0=1 and reads T_0x24 and T_0x23. TxMCU executes 

offset calibration and uses this data as the average input current of bridge circuit.

7 Uploading the A/D converted results to 

the registers

TxMCU writes T_0x20 D0 (adc_upload)=1 and uploads the A/D converted results to the 

registers.

8 Reading the register for average input 

current of bridge circuit (upper 8 bit)

TxMCU reads T_0x24 and holds the data of ibridge[11:4].

9 Reading the register for average input 

current of bridge circuit (lower 4 bit)

TxMCU reads T_0x23 and holds the data of ibridge[3:0].

10 Offset calibration TxMCU subtracts the ibridge offset[11:0] from the the ibrdge[11:0] and executes offset 

calibration. TxMCU uses this data after offset calibration as the average input current of 

bridge circuit.
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Figure 2.2  Transmitter configuration for wireless charging system in MC1
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Website and Support

Renesas Electronics Website

http://www.renesas.com/

Inquires

http://www.renesas.com/contact/

http://www.renesas.com/
http://www.renesas.com/contact/
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