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1. Computer Requirements 

A Windows®-based computer is required for interfacing with the kit and configuring the part. The user must 

have administrative rights on the computer to download and install the Evaluation Software for the kit. The 

computer must meet the following requirements: 

 Windows® XP SP3, Vista SP1 or later, 7 (including SP1), 8, 8.1, 10  

 Supported architecture: x86 and x64  

 Available USB port  

 Internet access 

2. Mass Calibration System (MCS) 

The MCS consists of the following hardware (HW) components: 

 Communication Board V4.1 (CB) 

For more details, refer to the SSC Communication Board V4.1 Datasheet. 

 Mass Calibration Board 2.1 (MCB) 

For more details, refer to the SSC Mass Calibration Board V2.1 Datasheet. 

To enable the usage of the MCS, a graphical user interface (GUI) is provided within the Evaluation Software. 

The ZSSC3240 Evaluation Software, from the revision v3.1, supports the use of the SSC Mass Calibration 

System shown in Figure 1. The MCS can be used for configuration, evaluation, and for parallel calibration of 

multiple ZSSC3240 devices under test (DUTs) connected to the terminals at the Mass Calibration Board 

(MCB).   

 

 
Figure 1. Mass Calibration System 

 

2.1 MCB Configuration for ZSSC3240 

Refer to SSC Communication Board V4.1 Datasheet for the identification of the connectors’ location on the 

PCB. 

Mandatory MCB configuration for applying the ZSSC240 Evaluation Software is the following: 

 Board ID of the first MCB connected must be a 000BIN. The board ID is set by jumpers at the connector K4. 

If more than one MCB is used, the assignment of these MCBs has to be done in ascending order. 
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To use the MCS with minimal effort, it is recommended to use the MCB internal supply options for the 

connected DUTs and for the I2C bus. Use the following jumpers setting to enable this option: 

 Connector K14: Short the center pin to “int(5P)” 

The DUTs are powered by the MCB’s 5V supply voltage regulator. 

 Connector K23: Short the center pin to “+5V” 

The communication lines are supplied with the internal +5VDD. 

 Connector K17: Mandatory external supply voltage for the MCB. The required power supply must be in 

the range of 8 to 16 VDC. 

 

The MCB is connected instead of the ZSSC3240 Evaluation Board (EB) at the 50-pin connector (K5) to the 

SSC Communication Board (SSC CB). Refer to the SSC Mass Calibration Board Data Sheet for further details 

of MCS and hardware configuration options. 

 

For the connection of ZSSC3240 DUTs to the Mass Calibration Board (MCB), the pin assignment of the MCB 

DUT connector has to be considered. 

The Evaluation SW revision v3.1 is supporting only the I2C communication to the MCB. Therefore, the signals 

VDDA, GND, SDA, and SCL have to be connected for proper communication.  

Note: SW support for OWI-communication will be implemented in a future Evaluation SW revision. 

3. Mass Calibration SW 

Start the Evaluation SW only after the Communication Board is connected to a master PC (Personal Computer) 

via Universal Serial Bus (USB) and an MCB is connected to the CB at 50-pin connector. If all electrical and 

SW requirements are met, the SW detects the MCB and the GUI appears as shown in Figure 2. 

 

 
 Figure 2. Initial GUI Appearance with Detected MCB 

 

FW Version of the MCB 

MCS Section  

DUT Array  
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MCS functionalities and the status byte information of DUTs which were initially detected on the MCB I2C bus. 

After a successfully accomplished COM port communication, the SW starts a scan over I2C addresses and 

over DUT terminals. A detailed description of the applied scan is given in section 5.1. The status of all MCB 

DUTs is displayed after the scan. 

Note: all connected DUTs to the MCB must have the same I2C address in order to be detected. 

 

The SW distinguishes and displays different IC statuses as shown in Table 1.    

 

Table 1.  IC/DUT Status Reported in the MCS Selection 

GUI Display 

[DUT, Status] 
IC-Status 

Status Byte 

Bits = '1' 
Comment 

 

0x40 POWERED 
 Target status after calibration, except when the cyclic mode is 

aimed as default mode 

 

0x44 
POWERED, MEMORY 

ERROR 

 Good operational status 

 CRC writing needed to target status 

 0x64 
POWERED, BUSY, 

MEMORY ERROR 

 In Busy state, the ZSSC3240 rejects any commands 

 Writing to memory not possible 

 

0x00 / 0xFF 
- 

 Not connected to avoid invalid communication 
all 

 

0x00 / 0xFF 
-  DUT with valid calibration status detected at the I2C-bus, but it is 

unpowered all 

 0x44 
POWERED, MEMORY 

ERROR 

 Actual IC status is good 

 CR – Coefficient Range (Calculated coefficients are out of range) 

 

The status displayed in the MCS section is indicating the ability for calibration. The detailed status byte 

information with the bitwise assignment can be monitored by setting the focus to the desired DUT (see section 

5.2). Green colored background of DUTs are applicable for calibration. Status display with a red background 

signalize that calibration is not proceeded due to a critical state of the DUT. Main reasons for it are a BUSY bit 

detection in the status byte (first hex character is a 6) or out-of-range calculated coefficients (CR is added to 

the provided DUT status). In both cases, the concerned DUT is automatically unchecked from the list of DUTs 

for further calibration steps.  

 

Figure 3 shows the DUT#2 with an IC status where the BUSY = 1. The selection box is unchecked 

automatically by the SW and the user information bar in the GUI is showing the addition statement ‘DUT #x 

removed from the operation list’. 
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Figure 3. DUT with Detected BUSY Status 

 

4. MCS Operating Modes 

Single DUT Mode and the All DUT Mode can be applied using the SW for mass calibration purpose, see 

sections 4.1 and 4.2 for details. 

4.1 Single DUT Mode 

This is the default mode at GUI opening. Almost all functionalities and button actions are available when the 

Evaluation Board is used with a single ZSSC3240 device. Every user triggered interaction is applied to the 

focused DUT, which is displayed in the Mass Calibration (MC) section of the GUI, see Figure 2.  

Refer to the Evaluation Kit documentation for further details regarding the general usage of the Evaluation 

Software. 

4.2 All DUTs Mode 

Enable this operation mode by the Operation for all DUTs check box. During this operation mode, all available 

buttons and functions are indicated by yellow color, see Figure 3.  DUT scanning is described in section 5.1. 

Selection box 

gets unchecked  

User information   
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Figure 4. Appling All DUTs Mode 

5. Additional MCB Functionalities 

The GUI provides several option for calibrating DUTs in sequentially multiplexed flow. The SW allows to trigger 

one action to be executed for all detected devices on the bus. For it, the SW has to identify how many DUTs 

are connected to the MCB and their electrical status. 

 

Figure 5. Functions in Mass Calibration Section 

 

Set ‚All DUTs Mode‘ 

Highlighted functionalities 

for common processing of 

all DUTs 



ZSSC3240 Mass Calibration SW User Guide  

X0119251  Rev 1.0 
Jan.26.21 

 Page 7  

 

5.1 Scan DUTs 

Start DUT detection by clicking the Scan DUTs button in the MC section, see Figure 4. The same scan is 

executed automatically when the SW is started and a MCB connection is established. 

The scan runs from DUT#1 to DUT#24, where each DUT is powered individually and the IC status is requested 

and evaluated. Prior to the status evaluation, the valid I2C address is found by performing a scan over the 

possible I2C addresses from 0HEX to FFHEX. 

If a DUT is providing an acknowledge (ACK, after the address byte sent from the master) to a certain I2C 

address, this I2C address is set to be default for all other DUTs. For the following DUTs on the I2C bus, the 

current circuitry status is requested using this default I2C address.  

 

The complete DUT scan flow is illustrated in Figure 6. 

 

Start Scan

Send IC2 command

Slave ACK? No

I2C address == FFHEX?

No

I2C address = I2C address+1

DUT = 1 / I2C address = 0HEX

Read DUT Status

Yes

DUT = DUT + 1

DUT == 24?

DONE

Yes

No

Yes

Default I2C address set

First ACK?

No

 
Figure 6. DUT Scan Flow 

 

The outcome of the DUT scan is a list of DUTs, which are usable for calibration. They are displayed in the 

MCB DUT array on a green background (see ). DUTs without electrical connection and those with a BUSY = 

1 in the IC status are not part of the list and therefore they appear with an unchecked selection box in the Mass 

Calibration section. 
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5.2 Focus on One DUT 

The SW provides the ability to set the focus on one DUT from the list of those that are eligible for the calibration 

process. For it, the according DUT number (Focussed DUT #) has to be incremented or decreased by clicking 

the arrows on the right side of the field. The DUT number can also be entered manually into the field (green 

encircled in Figure 5). This feature enables the user to consider each DUT in detail, for example, for purposes 

of investigating measurement output under given conditions, or for reviewing the NVM content. Changing the 

focused DUT number causes an immediate update in the GUI for all relevant DUT related information, see 

Table 2. 

Table 2. Calibration Tab Data Switching the Focus between DUT#2 and DUT#12 

Calibration Tab, DUT #2 Calibration Tab, DUT #12 

  

5.3 Calibration Log 

The calibration log is a csv-file that is generated by clicking the Open Calibration Log button. See Figure 7 as 

an example for the log summary. 

 

Figure 7. Example of a Calibration Log 

Note: The calibration log provides the resulting coefficients after their calculation, but the values are not written 

into the memory. The NVM data in the log and the coefficients are only consistent after successfully writing 

the coefficients into the DUTs memory. 

List of DUTs applied for calibration  

Calibration Input Data for DUT#2 / #12 

Resulting Coefficients for DUT#2 / #12 

NVM content for DUT#2 / #12 
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Glossary 

Term Description 

ACK Acknowledge (interface’s protocol indicator for successful data/command transfer) 

CB Communication Board 

DUT Device Under Test 

EB Evaluation Board 

GUI Graphical User Interface 

HW Hardware 

IC  Integrated Circuit 

ID Identifier 

K Connector 

LSB Least Significant Bit 

MC Mass Calibration 

MCB Mass Calibration Board 

MCS Mass Calibration System 

NVM Nonvolatile Memory 

OWI One Wire Interface 

PC  Personal Computer 

 SDA Serial data for I2C communication interface 

SCL Clock for I2C communication interface 

SSC Sensor Signal Conditioner 

SW Software 

USB Universal Serial Bus 

VDC Volts Direct Current 

VDD Voltage Drain Drain 

Revision History 

Rev. Date 

Description 

Page Summary 

1.0 26.01.2021  Initial Release 
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1. Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products
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product or system. Renesas Electronics disclaims any and all liability for any losses and damages incurred by you or third parties arising from the use of 
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each Renesas Electronics product depends on the product’s quality grade, as indicated below.

"Standard": Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home 
electronic appliances; machine tools; personal electronic equipment; industrial robots; etc.

"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control (traffic lights); large-scale communication equipment; key 
financial terminal systems; safety control equipment; etc.

Unless expressly designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas 
Electronics document, Renesas Electronics products are not intended or authorized for use in products or systems that may pose a direct threat to 
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undersea repeaters; nuclear power control systems; aircraft control systems; key plant systems; military equipment; etc.). Renesas Electronics disclaims 
any and all liability for any damages or losses incurred by you or any third parties arising from the use of any Renesas Electronics product that is 
inconsistent with any Renesas Electronics data sheet, user’s manual or other Renesas Electronics document.

7. No semiconductor product is absolutely secure. Notwithstanding any security measures or features that may be implemented in Renesas Electronics 
hardware or software products, Renesas Electronics shall have absolutely no liability arising out of any vulnerability or security breach, including but not
limited to any unauthorized access to or use of a Renesas Electronics product or a system that uses a Renesas Electronics product. RENESAS
ELECTRONICS DOES NOT WARRANT OR GUARANTEE THAT RENESAS ELECTRONICS PRODUCTS, OR ANY SYSTEMS CREATED USING
RENESAS ELECTRONICS PRODUCTS WILL BE INVULNERABLE OR FREE FROM CORRUPTION, ATTACK, VIRUSES, INTERFERENCE,
HACKING, DATA LOSS OR THEFT, OR OTHER SECURITY INTRUSION (“Vulnerability Issues”). RENESAS ELECTRONICS DISCLAIMS ANY AND 
ALL RESPONSIBILITY OR LIABILITY ARISING FROM OR RELATED TO ANY VULNERABILITY ISSUES. FURTHERMORE, TO THE EXTENT 
PERMITTED BY APPLICABLE LAW, RENESAS ELECTRONICS DISCLAIMS ANY AND ALL WARRANTIES, EXPRESS OR IMPLIED, WITH 
RESPECT TO THIS DOCUMENT AND ANY RELATED OR ACCOMPANYING SOFTWARE OR HARDWARE, INCLUDING BUT NOT LIMITED TO 
THE IMPLIED WARRANTIES OF MERCHANTABILITY, OR FITNESS FOR A PARTICULAR PURPOSE.

8. When using Renesas Electronics products, refer to the latest product information (data sheets, user’s manuals, application notes, “General Notes for 
Handling and Using Semiconductor Devices” in the reliability handbook, etc.), and ensure that usage conditions are within the ranges specified by
Renesas Electronics with respect to maximum ratings, operating power supply voltage range, heat dissipation characteristics, installation, etc. Renesas 
Electronics disclaims any and all liability for any malfunctions, failure or accident arising out of the use of Renesas Electronics products outside of such
specified ranges.

9. Although Renesas Electronics endeavors to improve the quality and reliability of Renesas Electronics products, semiconductor products have specific 
characteristics, such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Unless designated as a high reliability 
product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas Electronics document, Renesas Electronics products
are not subject to radiation resistance design. You are responsible for implementing safety measures to guard against the possibility of bodily injury, 
injury or damage caused by fire, and/or danger to the public in the event of a failure or malfunction of Renesas Electronics products, such as safety 
design for hardware and software, including but not limited to redundancy, fire control and malfunction prevention, appropriate treatment for aging
degradation or any other appropriate measures. Because the evaluation of microcomputer software alone is very difficult and impractical, you are 
responsible for evaluating the safety of the final products or systems manufactured by you.

10. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas 
Electronics product. You are responsible for carefully and sufficiently investigating applicable laws and regulations that regulate the inclusion or use of
controlled substances, including without limitation, the EU RoHS Directive, and using Renesas Electronics products in compliance with all these 
applicable laws and regulations. Renesas Electronics disclaims any and all liability for damages or losses occurring as a result of your noncompliance 
with applicable laws and regulations.

11. Renesas Electronics products and technologies shall not be used for or incorporated into any products or systems whose manufacture, use, or sale is 
prohibited under any applicable domestic or foreign laws or regulations. You shall comply with any applicable export control laws and regulations
promulgated and administered by the governments of any countries asserting jurisdiction over the parties or transactions.

12. It is the responsibility of the buyer or distributor of Renesas Electronics products, or any other party who distributes, disposes of, or otherwise sells or
transfers the product to a third party, to notify such third party in advance of the contents and conditions set forth in this document.

13. This document shall not be reprinted, reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.
14. Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas

Electronics products.
(Note1) “Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly controlled 

subsidiaries.
(Note2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.
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