LENESAS Quick Start Guide

RAA2S4704

Evaluation Kit

This document provides comprehensive instructions for setting up and using the evaluation kit, including both
hardware and software components.

Contents
LO70] 0] £ =T o | £SO PP PPPPPTPRTTR 1
Lo LU =T PSPPI 1
LI 101 TSP OPFRRTT 1
R 1 14 o Yo 11 o] 4 o ] o PSR 2
N A VE- 1T F- Ao ] T S =T o] ] o4 o SRR 2
2.1 Main Components Of the EVB .........oooiiiiiiiiiiiiei ettt e et e e s st e e e sbneeeeaa 2
R TR o F= T ATV = T TR ({01 SRR 2
o 1 V= =R T = AU | o F TSP UP R OPPPPP 4
ot O [ 1S =1 = o o SRR 4
A ©7o] 011 [0 =14 [o] o PR PPPPRT TP 4
5. EXAMPIE CONTIGUIALION L.oiiiiiiiiiiiieii ettt e e ettt e e e sabe e e s sabe e e e e saba e e e e snbaeeeesnbaeeee e 5
N A o F= 10 11 LT T =1 [ o U 6
5.2 SOMWAIE SEIUP ....eteieeiiiiiiee ettt ettt e e b e e e e e b et e e e aa ket e e e aa b e e e e e aab bt e e e aabe e e e e e be e e e e anbneeeeaa 6
ST B = 2= B T | V=T =PTSRS 6
A B g 101 o] (=1 Yo o) i1 1 [o RO OO PP PP PPPPPPPR 6
4% T o ] 1= o1 T TN £ U= SRR 6
7.2 CaAliBrAtiON ISSUES ...ccoiiiiiiei ittt ettt et e e s et e e ra b e e e e e s bt e e e sab e e e e e sab e e e e s aare e e e e narneeeeaa 6
S T €10 =3 o YOI 7
S R VAR Lo o I o 1= (o] PP TP PUPUPPRTRPN 7
Figures
Figure 1. Main BIOCKS Of the EVB ........uuiiiiiii ittt e e e e s e e e e e s st e e e e e e e s snnstnaeneeeeessannnnenees 2
Figure 2. Main Components Of tNE EVB .........ooiiiiiiiiiiiie ettt ettt e e bt e e e sab e e e e snbe e e e e naeas 3
Figure 3. Family and ProduCt SEIECHON..........coiiiiiii et e e b e e e e 4
Figure 4. 1Q Measurement ConfiguIation Tab .........cooiiiiiiiiii e e 4
Figure 5. FUSAHAUXIITANY TaD ...ttt e ekt e e e bt e e ekt e e e e et et e e e abe e e e anneas 5
Figure 6. EXample CirCUIt SCHEMALIC .....ccooiiiiiiiiiiie ettt et e e e b e e e b e e e e nneas 5
Figure 7. EXample CirCUIt CONNECTION .....ciiiiiiiieeieeae ettt e e e e e s bbbt et e e e e s s a b b be e e e e e e essnnbebeeeaaaeeeannbaeeeeas 6
Tables
Table 1. Main ComponeNnts Of tNE EVB .......cooiuiiiiiiiiiie ettt e st e e bb st e e s nebe e e e s aanneee s 3
R36UZ0034ED0100 Rev.1.0 RENESAS Page 1

Dec 16, 2024 © 2024 Renesas Electronics



RAA2S4704 Evaluation Kit — Quick Start Guide

1. Introduction

The Quick Start Guide for the RAA2S4704 Evaluation Kit (EVK) provides a detailed step-by-step process to help
users get started with the kit. This includes instructions for hardware setup, software installation, and basic
configuration.

For detailed process, see the RAA2S4704 Evaluation Manual document.

2. Evaluation Kit Description
The RAA2S4704 Evaluation Kit includes:

= An Evaluation Board (EVB) with a soldered RAA2S4704 IC
= A USB cable

= The RICBox GUI and product plug-in, which can be downloaded from the Renesas website

2.1 Main Components of the EVB

The RAA2S4704 Evaluation Kit comes with the following key components designed to facilitate comprehensive

evaluation and testing (see Figure 1):

= Communication and Power Supply: Handles SPI communication with the RAA2S4704 and includes a USB
port for power supply and communication.

= RAA2S4704 Evaluation: Contains the RAA2S4704 IC and access to all its pins.

= Sensor Replacement: Includes a stimulation circuit to replicate a steering wheel, a touchpad, and an onboard
potentiometer for temperature sensor stimulation.
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Figure 1. Main Blocks of the EVB

3. Hardware Setup

Follow these steps to set up the Evaluation Board:

1. Set the application specific jumpers according to Figure 2 and Table 1.
2. Connect the USB cable to the USB connector on the EVB and then to your computer.
3. Check the LEDs:

e Status LED D3 should be blinking.
e LEDs D4 and D5 should be ON, indicating 5V supply and USB supply, respectively.
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Table 1. Main Components of the EVB

Designator Type Description
P2 USB connector USB connector type B
P9 Connector External supply
Swi Button Microcontroller reset
X1 Test point GND
D1 Red LED For debug purpose
D2 Green LED For debug purpose
D3 Green LED Microcontroller heartbeat
D4 Red LED 5V
D5 Red LED USB power supply
JO0-J6 Header 2x4 SIO input
J7 Jumper Connect EPAD from RAA2S4704 to
GND
J8 Header 1x3 Select between USB or external supply
J9 Header 2x5 External temperature sensor connection
J10-J17 Headers Access to RAA2S4704 pinouts. Can be
used as test points
Ji18 Header 1x2 RSGNDLOAD =5k
J19 Header 1x2 RscnpLoap = 100k
J20 Header 1x2 Cscnp = 470pF
J21 Header 1x2 Cseno = 1.5nF
J22 Header 1x2 CsHLDSEN = 100pF
J23 Header 1x2 Cshipsen = 1nF
J24 Header 1x2 Csnipsen = O(short)
J25 Header 1x2 Csens =100pF
J26 Header 1x2 Csens =47pF
J27 Header 1x2 Csens =22pF
J28 Header 1x2 RSENSLQAD:lOOk
J29 Header 1x2 RSENSLOAD:5k
JP30 Header 1x2 Jumper to touch pad
JP31 Header 1x2 Jumper to touch pad
J18-23 J24-J29
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Figure 2. Main Components of the EVB
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RAA2S4704 Evaluation Kit — Quick Start Guide

4. Software Setup

4.1 Installation

To begin setting up the software for the EVB, follow these steps:
1. Download and install the Renesas IC Toolbox (RICBox) and the RAA2S4704 plug-in from the Renesas
website.

2. Start the RICBox software and select the RAA2S4704 product.

RENESAS

Select a Product Family Select a Product Variant

RAA2S47xx RAA254704

voltage in autom

Figure 3. Family and Product Selection

4.2 Configuration

To properly configure the EVB, follow the steps below for both 1/Q measurement and FuSa + Auxiliary
measurement settings:

1. 1/Q Measurement Configuration:
a. Go to the "Configuration” page and select the "IQ measurement configuration” tab.

b. Adjust parameters such as sensor or shield channel assignment, PGA gain, SNS gain, excitation
frequency, averaging factor, and DAC attenuation.

c. Write the configuration to the RAA2S4704 registers.
For more information, see the RAA2S4704 Functional Description document.
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Figure 4. 1Q Measurement Configuration Tab
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2. FuSa + Auxiliary Measurement Configuration:
a. Go to the "FuSa+Auxiliary measurement configuration” tab.
b. Configure FuSa settings and auxiliary parameters.

c. Write the configuration to the RAA2S4704 registers.
For more information, see the RAA2S4704 Functional Description document.

FuSas Auxifary measurement configuration | Data readout

FuSa sectian
FuSa sequencer disabled Chip breakdown detecton
Ensble/ HEXword Average  Samphing  Starting point FuSalimit FuSalimit
disable pulse minimum  masimum
TS1 valtage: (] com0 1 seur ¢| | Risa 0 4085
T2 voltage O 0000 1 sev c| | msa | o 4085
T51 open o 0000 1 SETUPD | FUsAT - 0 4085
TS2 open [w] 0000 1 SETUPD *| | FUSAI - 0 4095
VDDA (] 0010 1 st -| | Rusan - 0 4098
00D (] 000 iov | serurn s - o 4085
VoD (] com0 1 sevr ¢| | Risa o 2085
voDz O o000 1 sev c| | msa | o 4085
EVDD () 0000 1 SETUPD | FUsAT ¢ 0 4085
PTAT () 0000 1 SETUPD | FUSAT ¥ 0 055
PTAT ret (] 0010 1 s ¢| | msa ¢| o a0ss
FuSa ADCstorting point defintion: ~ FUSAT (0000 | FUSA2| (0O FUSAS  DuO0D  FUSM  0x0000
FuSa ADC sampling pulse widths  SETUPD 08 seuel | oas SRz oaE SETURS 03B
FuSa ADC low power mode: | OFF  ~
FuSa ADC conversion state length: 0u0F
Auiine section
ForlQdats comvection: Q0 O S e
SPimode: | SPLmode0 ~
Estimated data acquisition ime: 1) data: 0w FuSadeia 0
Warmings | RAASATO | Mot Conmected

Figure 5. FuSa+Auxillary Tab

5. Example Configuration

This section considers an example application circuit as shown in Figure 6 which is a typical application
scenario. It describes how to configure the IC for such a load and evaluate it using the RAA2S4704 EVB.
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Figure 6. Example Circuit Schematic

R36UZ0034ED0100 Rev.1.0 RENESAS Page 5
Dec 16, 2024 © 2024 Renesas Electronics



RAA2S4704 Evaluation Kit — Quick Start Guide

5.1 Hardware Setup
Follow these steps to setup the Evaluation Board:

1. Setthe jumpers as shown in Figure 7.
2. Connect the USB cable to the EVB and your computer.
3. Verify the LED statuses as described in section 3.
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Figure 7. Example Circuit Connection

5.2 Software Setup
1. Start the RICBox software and select the RAA2S4704 product.
2. Establish a connection to the EVB.

3. Configure the I/Q measurement and FuSa + Auxiliary measurement settings as described in section 4.

6. Data Analysis

To successfully set up and utilize the Evaluation Board for data measurement and analysis, follow these steps:

1. Go to the "Data readout" tab in the RICBox software.
2. Start the measurement and view the result data.
3. Use the graphical display and data logging options to analyze the data.

The obtained sense results through SIO1 channel can be post-processed to derive the capacitance change and
resistance values. For more information, see the RAA2S4704 Functional Description document.

7. Troubleshooting

7.1 Connection Issues

= Ensure all jumpers and LEDs are properly set.
= Verify the IC is correctly placed inside the socket.

7.2 Calibration Issues

= Verify the correctness of the input data and reacquire it if necessary.
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8. Glossary

Term Description
ADC Analog-to-Digital Converter
C Capacitance
DAC Digital-to-Analog Converter
EVB Evaluation Board
FuSa Functional Safety
GND Ground
IC Integrated Circuit
LED Light Emitting Diode
MCU Microcontroller
PGA Programmable Gain Amplifier
SPI Serial Peripheral Interface
USB Universal Serial Bus
9. Revision History
Revision Date Description
01.00 Dec 16, 2024 First version.
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