LENESAS Quick Start Guide

US082-SSC3240EVZ
Evaluation Board for High-End 24-Bit Sensor Signal Conditioner with Analog and Digital Output

Introduction

This document provides quick-start instructions for the US082-SSC3240EVZ board, including setting up and
programming the board.

Important. To ensure correct setup of the US082-SSC3240EVZ board, complete the steps in the order listed in
Quick Start Procedure.
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1. Board Information

1.1 Acquiring the Board

Visit the US082-SSC3240EVZ product page for more information about the board and how to acquire the

product.

Figure 1. US082-SSC3240EVZ Board

Part Number

Description

US082-SSC3240EVZ

High-End 24-Bit Sensor Signal Conditioner with Analog and Digital Output

1.2 Board Contents

The US082-SSC3240EVZ board integrates the ZSSC3240, a high-precision sensor signal conditioning IC
designed for amplification, digitization, and correction of resistive sensor signals including bridge, half-bridge,
and single-element types like Pt100 and temperature diodes. The board offers 0V to1V or 0V to 5V absolute
voltage output and VDD-ratiometric voltage output. It also supports 4mA to 20mA current-loop output and 0V to
10V absolute-voltage output.

PMOD Type 6A

Strain Guage

VCC
J'NT VDDB v+
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Reset '
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!
Figure 2. US082-SSC3240EVZ Block Diagram
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1.2.1 Hardware Requirements

To setup and configure the US082-SSC3240EVZ board, the following hardware is recommended or required:

= EK-RA6M4

= USB micro-B cable (provided with the EK-RA6M4)
* PC running Windows 10/11 with at least one USB port

= Strain Gauge (1kg or greater)
= Strain Gauge platform
= Strain Gauge base

= Set of objects with known weights (for calibration)

= SSC Communication Board (for calibration)

= US082-SSCALINTRPEVZ (for calibration)

» US082-INTERPEVZ

1.2.2 Software Requirements

The following software is required or recommended:

= e2 Studio 2024-01 or later

* RA Flexible Software Package (FSP) 5.0.0 or later

* GCC Arm Embedded 13.2.1.arm-13-7
* Sample code files (available on the US082-SSC3240EVZ product page)

= J-Link RTT Viewer

= ZSSC3240 Evaluation Software (available on the ZSSC3240 product page)

2. Calibration Procedure

Follow the calibration procedure steps in the ZSSC3240 Calibration Guide. For the best performance, use the
load cell and known weights to calibrate the US082-SSC3240EVZ.

When calibrating the sensor, ensure the measured sensor range covers at least 70% of total sensor range.

Example calibration values used in this demo are listed below:

Sensor Coefficients Value Temperature Coefficients Value
Offset_S 1100323 Gain_T 2097152
Gain_S 4029196
SOT_S -303
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3. Quick Start Procedure

Complete the following quick-start procedure steps in the order listed.

3.1 Install e2 Studio
Install the latest version of the e2 Studio and the RA Flexible Software Package (FSP).

3.2 Kit Hardware Connection

Use the following steps to set up the kit's hardware connections.
1. Ensure that the MCU development kit has at least one Type 6A Pmod.

a. For the EK-RA6M4, if no Type 6A Pmod is available, ensure that the kit can use the US082-INTERPEVZ
interposer board. Insert the interposer into the MCU connector before adding any sensor boards.
2. Mount the J5, J6, and J7 jumpers on the US082-ZSSC3240EVZ.
3. Connect the strain-gauge wires as shown below. This demo uses a 1kg strain-gauge.

B @ 01-280GN

Figure 3. Strain Gauge Connection

Strain-Gauge US082-ZSSC3240EVZ
E+ (Red) VDDB
A+ (Green) INP
A- (White) INN
E- (Black) VSSB
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4. Plug the US082-SSC3240EVZ board into the US082-INTERPEVZ on the PMOD1 connector. Ensure all pins
are properly aligned (see Figure 4).

5. Connect the EK-RA6M4 to the computer using the USB micro-B cable.

The kit is now ready to use.

awlio

mikra

¥ 4BUS

:
=

Figure 4. US082-SSC3240EVZ with EK-RA6M4 MCU Kit
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3.21 Load Cell Base and Platform

If using the load cell base and platform, assemble the platform as follows:
1. Attach the load cell to the base using M5 screws (see Figure 5).

Figure 5. Load Cell Base

2. Next, attach the load cell to the scale platform using M4 screws, ensuring the arrow on the load cell is
pointing down (see Figure 6).

Figure 6. Load Cell Platform

The load cell is now ready to use.
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4. Board Testing

4.1 Programming the Renesas Development Board
1. Open the sample project in €2 studio.
t}P Binaries
nil Includes
& ra
& ra_gen
v (B s
% SEGGER_RTT
v = zssc3240
b rm_zssc3240 apih
h| rm_zssc3240 cfg.h
£ rm_zssc3240.c
h ron_zssc3240.h
h common_utils.h
g hal_entry.c
£ zssc3240.c
h| zssc3240.h
% Debug
» build
»ra_cfg
» script
; configuration.xml
JLinkLoglog
ra_cfg.bet
Z55C3240_Demo Debug_Flat jlink
K| 7553240 Demo Debug_Flatlaunch

7) Developer Assistance

Figure 7. ZSSC3240 Project Structure

2. Click the Build icon.

q?} - 6;’ - -] o™ t}- A iii =

=R E = 0|l startup.c

) Project Explorer
15 ISI_DPM_Test
= sensorzssc3224.zip_expanded

= sensorzssc3240.zip_expanded
=5 255C3224_Demo
15 Z55€3240 Demo [Debug]

Figure 8. Project Build

L€ mail

ESP
wodc
Esp

#de1
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#dei
fded
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3. From the menu bar, select Run — Debug Configurations.

File Edit Source Refactor Navigate Search Project Renesas Views Run Renesas Al Window Help

o v % - a . Renesas Debug Tools »

Iy Project Explorer =R esume !ml_e
» 125 151 DPM _Test bn_u
» g sensorzssc3224.zip_expanded erminats

k= sensorzssc3240.zip_expanded hStal
» 5 755C3224_Demo
v 15 Z55€3240 Demo [Debug) pec
t;" Binaries ep heturr ;_10_
B Indudes P D) L g::::
B Shift+F
v (3 ra_gen Q, Run culef11 (Lo
n bsp_clock cfg.h 1%, Debug F11
Le] common_data.c Run History » ::z_l
i common_datah © RunAs * ::::
kel hal_data.c Run Configurations... prd
¢ hal_datah
T Debug History > :un
L& pin_data.c ‘ elcii
L vector_data.c
Inl vector_datah Breakpoint Types 3 |= ¢
v @B s @ Toggle Breakpoint Ctri+Shift+8 |
3. SEGGER_RTT @ Toggle Line Breakpoint .c;n
= 2553240 Toggle Watchpoint
ecim
thi common_utils.h @ Toggle Method Breakpoint
& hal_entry.c ®, Skip All Breakpoints ;:c;
€] zssc3240.c ¢ Remove All Breakpoints =
B 2e5c3240h Q. External Tools * Bij;
& Debug | . data-Stomp_dat,
v B build 11 data->sensor_d
compile_commands json }
v = racig void print_zssc32dl
& fspcfg

W = script
z LAl SR = PSS o I S

Figure 9. Debug Configuration

4. Select Renesas GDB Hardware Debugging — ZSSC3240_Demo Debug_Flat (see Figure 10).
5. Click the Debug button.

@ Debug Configurations [m] X
Create, ge, and run igurations
EeE R E M Name: | ZS5C3240_Demo Debug_Flat

type filter text

[} Main| %5 Debugger| # Startup ] Common| % Source
[€] ¢/C++ Application
[€] ¢/C++ Remote Application
EASE Script £55C3240_Demo Browse...
GDB Hardware Debugging
GDB Simulator Debugging (RH:
@ Launch Group
w [€7 Renesas GDB Hardware Debug: Variables... Search Project... Browse...
[£" ek_rabm4_sensorzssc3224_d
k_rabmd_sensorzssc3240_d
] 1SI_DPM_Test Debug_Flat Build Configuration: Use Active ~

Project:

C/C++ Application:
| Debug/ZS5C3240_Demo.elf

E
£

Build (if required) before launching

&
E

nable auto build () Disable auto build

(®) Use workspace settings Configure Workspace Settings

< >

Revert Apply

Filter matched 13 of 17 items

)]

Close

Figure 10. Start Debug Mode
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6. Click the Play button to run the code.

File Edit Source Refactor MNavigate Search Project Renesas Views Run Renesas Al Window Help

D&~ E B2 it R Q- v 1% v T

W Debug > is =g c| startup.c £ main.c ¢ hal_entry.c
v [£7] Z55C3240_Demo Debug_Flat [Renesas GDB Hardware Debugging] - | SystemInit();
v 1 75503240 _Demo.elf [1] [cores: 0]
w o Thread #1 1 (single core) [core: 0] (Suspended : Signal : SIGTRAP:T main();

= Reset_Handler() at startup.c:64 0x1984

while (1)
« arm-none-eabi-gdb (12.1)

{
Renesas GDB server (Host)

&
BSP_SECTION_FLASH_GAP ve:
{

b

BSP_CFG, P.-L':I:JUI E UN'-:H(.
Figure 11. Running the Code

2 Using RTT Viewer

4.
1. Close e? studio.

2. Open the J-Link RTT Viewer (see Figure 12).
3. Press S3 on the EK-RA6M4.

4. Click File — Connect.

J-Link RTT Viewer V7.96i
File Terminals Input Logging Help
Connect F2

Exit Alt+F4
Stay on Top

Enter Clear

RTT Viewer disconnected 277.810 KB

Figure 12. RTT Viewer
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5. Ensure your configuration matches the configuration shown in Figure 13.
a. Search Range: 0x20000000 0x8000
6. Click OK.

J-Link RTT Viewer V7.96i | Configuration *

Connection to J-Link

®) USB [] serial No
TCR{IP
Existing Session

Specify Target Device

R7FABM4AF

| Force go on connect

Script file (optional)

Target Interface & Speed
JTAG ~ 4000 kHz ~
JTAG scan chain information

®) Auto detection

Simple configuration

RTT Control Block
Auto Detection Address ®) Search Range

Enter one or more address range(s) the RTT Control block ¢
Syntax: <RangeStart [Hex]> <RangeSize>[, <RangelStart
Example: 0x10000000 0x1000, 0x2000000 0x1000

Ooe 20000000 OxB000

Figure 13. RTT Viewer Options

7. You should see the following output in the “All Terminals” tab.

J-Link RTT Viewer V7.96i - 0 w
File Terminals Input Logging Help

All Terminals Terminal 0

-------- ZSSC3240 Sensor Data*¥¥¥*x*

Temperature = 89.93 (F)
Sensor Reading 2.00 grams

Z5SSC3240 Sensor Data
Temperature = 98.01 (F)

Sensor Reading 8.00 grams

Z55C3240 Sensor Data**

Temperature = 89.93 (F)
Sensor Readin, -]

Z55C3240 Sensor Data**

Temperature 89.86 (F)
Sensor Reading ©.00 grams

IITTIT>T
BB
W w

RC
RC
RC
RC

Figure 14. Demo Output
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8. Add weight to the scale and the weight in grams is displayed in the terminal.

J-Link RTT Viewer V7.96i _ O %

File Terminals Input Logging Help

All Terminals Terminal 0

*7Z5SC324@ Sensor Data**

Temperature = 90.01 (F)
Sensor Reading 500.0@ grams

* % K
*Z5SC3240 Sensor Data

Temperature = 90.88 (F)
Sensor Reading 500.4@ grams

* 3 ok
*Z5SC3248 Sensor Data**

Temperature 98.15 (F)
Sensor Reading 499.17 grams

* kK

*Z5SC3240 Sensor Data**

Temperature 98.15 (F)
Sensor Readin, = 1
* kK H K *

[ | Enter Clear

CID
CID
CID

CID
nnected.

Figure 15. Sensor Output with 500g Weight

5. References and Support

= ¢ studio webpage
= ZSSC3240 product page
= RA Product Information

= RA Product Support Forum

= RA Flexible Software Package (FSP)

= Renesas Support
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6. Revision History

Revision Date Description
1.00 Jul 3, 2025 Initial release.
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IMPORTANT NOTICE AND DISCLAIMER

RENESAS ELECTRONICS CORPORATION AND ITS SUBSIDIARIES (‘RENESAS”) PROVIDES TECHNICAL
SPECIFICATIONS AND RELIABILITY DATA (INCLUDING DATASHEETS), DESIGN RESOURCES (INCLUDING
REFERENCE DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND
OTHER RESOURCES “AS IS” AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS OR IMPLIED,
INCLUDING, WITHOUT LIMITATION, ANY IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A
PARTICULAR PURPOSE, OR NON-INFRINGEMENT OF THIRD-PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for developers who are designing with Renesas products. You are solely responsible for (1)
selecting the appropriate products for your application, (2) designing, validating, and testing your application, and (3)
ensuring your application meets applicable standards, and any other safety, security, or other requirements. These
resources are subject to change without notice. Renesas grants you permission to use these resources only to develop an
application that uses Renesas products. Other reproduction or use of these resources is strictly prohibited. No license is
granted to any other Renesas intellectual property or to any third-party intellectual property. Renesas disclaims
responsibility for, and you will fully indemnify Renesas and its representatives against, any claims, damages, costs, losses,
or liabilities arising from your use of these resources. Renesas' products are provided only subject to Renesas' Terms and
Conditions of Sale or other applicable terms agreed to in writing. No use of any Renesas resources expands or otherwise
alters any applicable warranties or warranty disclaimers for these products.

(Disclaimer Rev.1.01)

Corporate Headquarters Contact Information

TOYOSU FORESIA, 3-2-24 Toyosu, For further information on a product, technology, the most
Koto-ku, Tokyo 135-0061, Japan up-to-date version of a document, or your nearest sales
www.renesas.com office, please visit www.renesas.com/contact-us/.
Trademarks

Renesas and the Renesas logo are trademarks of Renesas
Electronics Corporation. All trademarks and registered
trademarks are the property of their respective owners.

© 2025 Renesas Electronics Corporation. All rights reserved.
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