RENESAS ZSSC313x Evaluation Kit Description

Important Notes

Restrictions in Use

IDT’s Evaluation Kit, consisting of a Communication Board (SSC CB), an IC-specific evaluation circuit board
(SSC EB), and the calibration software, is designed for sensor module evaluation, laboratory setup. and
module calibration development only.

IDT’s Evaluation Kit hardware and software must not be used for module production and production test
setups.

Disclaimer

IDT shall not be liable for any damages arising out of defects resulting from

(i) delivered hardware or software

(i) non-observance of instructions contained in this manual and in any other documentation provided to

user, or

(iii) misuse, abuse, use under abnormal conditions or alteration by anyone other than IDT.
To the extent permitted by law, IDT hereby expressly disclaims and user expressly waives any and all
warranties, whether express, implied or statutory, including, without limitation, implied warranties of
merchantability and of fitness for a particular purpose, statutory warranty of non-infringement and any other
warranty that may arise by reason of usage of trade, custom or course of dealing.
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1 Kit Content

The ZSSC313x Evaluation Kit consists of the following parts:

e SSC Communication Board (SSC CB) V3.3 (including USB cable) ’

e ZSSC313x SSC Evaluation Board (SSC EB) V1.0

e SSC Sensor Replacement Board (SRB) V2.0

e SSC DVD, including the ZSSC313x Software for evaluation and calibration

e 12 samples (SSOP14 5.3mm): 3 each of the ZSSC3131, ZSSC3135, ZSSC3136, and ZSSC3138
e SSC Evaluation Kit start-up information

Figure 1.1  ZSSC313x Evaluation Kit
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The SSC Evaluation Kit contains the software and hardware needed for communication and calibration of
ZSSC313x sensor signal conditioning ICs. A PC can communicate with the IC via the Communication Board
(SSC CB) through a USB connection. The Sensor Replacement Board (SRB) provides a replacement for an
actual sensor and can be used for the first step of calibration or a dry-run calibration as described in
section 4. On the SRB, the sensor replacement signal is controlled by a potentiometer (see Figure 1.1).

The software will run under Windows® 98/ME/XP/NT/Vista/Windows® 7 operation systems after installation
of a USB driver (refer to SSC_AN_CommunicationBoard_Driver_Installation_rev_X_xy.pdf).

*

For detailed information about SSC Communication Board, please refer to the SSC Communication Board Data Sheet.

© 2019 Renesas Electronics Corporation 3 March 30, 2016
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2 ZSSC313x Evaluation Board

2.1 Overview
Figure 2.1  ZSSC313x SSC Evaluation Board — Overview
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The main purpose of the SSC Evaluation Kit is communication between the PC and the ZSSC313x. The PC
sends commands and data via its USB port (configured as a virtual COM port) to the SSC CB. The
microcontroller (uUC) on the SSC CB interprets these commands and relays them to the ZSSC313x in the
l2c™" or OWI (One-Wire Interface) communication mode. The pC will also forward any data bytes from the
ZSSC313x back to the PC via the USB connection. These bytes can be sensor and temperature readings to
be displayed by the PC software, raw ADC data used during calibration, or EEPROM data. The SSC CB pC
controls the power signals required for entering the Command Mode.

2.2 Schematic

Figure 2.2 shows the schematic of the ZSSC313x SSC Evaluation Board (SSC EB). The SSC EB is powered

by the KS5V supply controlled by the uC on the SSC CB. The red LED displays the status of this supply. Its
forward current is not included in the measured supply current.

Jumper K3 can be used to manually remove the power supply for the ZSSC313x or for a simple measure-
ment of the supply current.

T1’c™ is a trademark of NXP.

© 2019 Renesas Electronics Corporation 4 March 30, 2016



RENESAS

Figure 2.2  SSC Evaluation Board Schematic
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The SSC EB board type is hard-coded by three resistors on K1 connector pins D7 (high), D6 (low), and D5
(high) on the back of the board. The SSC EB is connected to the SSC CB via a 50-pin female connector. On-
board there are several strips for simple access to all IC signals.

The SRB can be connected to the SSC EB via its 50-pin male connector. Alternatively, an external bridge
sensor element and an external temperature sensor can be connected using the on-board screw terminal
KL1/2.

2.3 Connections to the ZSSC313x

The SSC EB has an SSOP-14 socket for inserting the SSOP-14 ZSSC313x. Note the pin orientation shown
in Figure 2.1.

The connectors on the SSC EB can be used to connect directly to the ZSSC313x for in-circuit programming.
NOTE: Only one ZSSC313x connection option can be used at a time (e.g. either through the SSC CB or via
individual connections).

2.4 Reset Switch

Use the push button on the SSC CB to reset communications if needed.

© 2019 Renesas Electronics Corporation 5 March 30, 2016
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3 ZSSC313x Software

3.1 Overview

The ZSSC313x Software provided with the ZSSC313x SSC Evaluation Kit is intended for demonstration
purposes and calibration of single units. This section gives a short overview of the variety of ways to use this
evaluation software. For calibration examples using the complete SSC Evaluation Kit, refer to section 4.

The default software installation folder is C:\\program files\ZMDI\ZSSC313x. IDT can provide users with
algorithms and assistance in developing their full production calibration software. The software logs various
data and commands into log files.

The software contains 5 menus that are intended for the following functions:

¢ Main Window: IC setup, configuration, and communication via check boxes, entry fields,
and pull-down menus

¢ RAM/EEPROM Dialog: direct access to RAM/EEPROM registers (consecutively numbered)

o Calibration Register Dialog: direct access to RAM/EEPROM registers (sorted by category)

¢ Calibration Dialog: acquisition of raw values from sensor and calculation of coefficients

e Get Raw Values Dialog: special Dx commands for the ZSSC313x*

e Send Command Dialog: low-level write/read communication with SSC CB®

3.2 USB Driver Installation

The SSC Evaluation Kit requires installation of two USB drivers. To install the drivers, the user’s system must
meet these requirements and provide administrative rights if necessary:

x86-compatible PC

64 MB RAM

Hard drive with 20MB free space

USB port

Windows® 2000/XP/Vista/Windows® 7

The two required driver files are in the USB_Driver folder on the Evaluation Kit DVD. These drivers will make
the PC’s USB port appear as a virtual COM port (typically COM3 or COM4 on most computers, as shown in
the pictures below). The SSC Evaluation Kit software accesses the SSC Evaluation Board through the CB as
if it were a COM (RS232) port. These drivers will not affect the operation of any other USB peripherals.

473 Ports (COM & LPT)

‘? Standard Serial over Bluetooth link (COM3)
15T USB Serial Port ZMD S5C Evaluation Kit (COM4)

a ¥ Universal 5erial Bus controllers
... ZMDI S5C Evaluation Kit

Refer to SSC_AN_CommunicationBoard_Driver_Installation_rev_X_xy.pdf for instructions on installing these
two drivers and for determining the virtual COM port for the SSC Evaluation Kit, which is needed for setting
up the Kkit.

For details of the Dx commands, refer to the ZSSC313x Functional Description.
$  For details about SSC CB command structure, refer to the SSC Communication Board Data Sheet and SSC Command Syntax.

© 2019 Renesas Electronics Corporation 6 March 30, 2016
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3.3 User Files
User files are saved in [My Documents)\ZMDI\ZSSC313x and consist of log files and EEPROM files.

e ZSSC313x_COMx.log A communication log file created when connection with the SSC CB and the
ZSSC313x is established (via OWI or I°C™ interface). This file is a log of the communication to the
ZSSC313x during the software session and can be saved after closing the software by renaming the
file. Otherwise, it is overwritten the next time the software is opened.

e save_[date] [time].313x A log file containing IC settings and acquired RAW data. This file can be
used to load/save EEPROM contents.

e save_[date] [time].313x_txt A log file in text format containing IC settings and acquired RAW data.
This file can be used to view the EEPROM contents.

3.4 General Setup of the Software

To install the ZSSC313x software on the PC hard drive, locate the setup.exe file in the \ZSSC313x\software
directory of the DVD-ROM and double click on it. The software completes the installation.

Because of the large number of different functionalities of the ZSSC313x, the user interface is divided into
different segments. Within these segments, a number of associated functionalities are implemented. Several
submenus allow access to sub-functionalities. After the ZSSC313x Software is started, the main window is
displayed (Figure 3.1). When communication with an inserted IC is established, the software is adapted to
the IC’s functionality by changing the analog front end (AFE) functionality and disabling certain fields.

Figure 3.1  Main Window of the Evaluation Software
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The main window includes all the settings for configuration of the ZSSC313x in a clear structure, which hides
the corresponding HEX commands behind buttons and pull down menus. For a detailed description of the
commands, refer to the ZSSC313x Functional Description. An information box that explains functionality
appears when the cursor is placed over most buttons, drop down menus, and check boxes.

3.4.1 Interface Selection

The ZSSC313x supports two interfaces: OWI and 12C™. After
starting the software, select the interface for the application in

Figure 3.2 Interface & Board Version

the “Interface & Board Version” section. Interface & Board Version
Below the drop down menu for the interface is a menu for [NULL -MNoHadware |
selecting the 12C™ addresses to be used. R

N it
The one-wire digital interface (also called OWI) combines a 0w/l - USE kit
simple and easy protocol adaptation with a cost-saving pin EEH :mgg ggg
sharing (AOUT). The communication principle is derived from OWIRTOOE ORI

the 1°C protocol. An advantage of OWI output signal capability
is that it enables “end of line” calibration. It is designed mainly
for calibration, but it may also be used to digitally read the calibrated sensor signal continuously.

3.4.2 ZSSC313x Configuration
The “DUT Configuration” section includes the following buttons:

¢ ReadRAM : reads the complete RAM contents and updates only the “RAM_Register” menu.

i

i

o RARAM&Set : reads the complete RAM contents and

Figure 3.3 DUT Configuration
updates all of the ZSSC313x software. g g

DUT Configuration

o Write RAM:  copies the current software settings into
the RAM of the ZSSC313x. BeadRaM | RAM->EEP
¢ RAM-->EEP : copies the RAM contents into EEPROM. RdRAkESet EEF—>FAM
Also the free-user-memory registers WriteRAM | ClearEEP

(10HEX1 11hex and 12HEX) will be COpied

using the contents of the IDT software

registers . RdSaveTrD

copies the EEPROM contents into RAM

using the COyex command.

o Write&Cycle|: copies the current software settings into the RAM of the ZSSC313x and starts the

measurement cycle using the current RAM settings (command: 02HEX”).

e RdSaveTrID|: Read and save traceability information (the contents of three free-user-memory registers
10nex, 11hex and 124ex).

Write & Cyle
@ updated

i

°
m

E

I
v
0
>
<

!I

The “updated” LED displays the software configuration status compared with the attached ICs register
content. If the content is identical, the LED is green (On).

" The contents of the “RAM-Register” dialog will be used for free-user-memory registers.
™ For details about ZSSC313x commands, refer to the ZSSC313x Functional Description.
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3.4.3 Analog Front End (AFE) Adjustment

The ZSSC313x has different options to adapt the analog front | Figure 3.4 Sensor Adaptation and Mode

end (AFE) to the specific sensing element. The “Sensor
Adaptation” and “Sensor Mode” sections (see Figure 3.4)
influence the programmable gain amplifier (PGA) and the
extended zero compensation (XZC, applicable only for the
ZSSC3138).

Refer to the ZSSC313x Data Sheet for details about PGA and
XZC settings.

Polarity of the sensor signal can be selected by the radio but-
ton and can be changed if the PCB layout requires swapped

SensorAdepteion
span(mvrv] [
w2C adjustimvey) - |[ 00 =]
 BensorMade

+@ | SigralPolarty (-

[Voltage - viet=vBR ¥ | Made

[ CMSHE

input pins.

3.4.4 Temperature Sensor Selection

The next stage in the AFE is the multiplexer that selects the input
signal for measuring temperature. The ZSSC313x can use two differ-
ent temperature channels: one for the temperature that is used for the
ZSSC313x’s internal calibration calculation and one that is used as an
optional additional output signal during NOM.

3.4.5 ADC Settings

The last stage of the AFE is the ADC. The signal path within the AFE
is fully differential, so it is necessary to provide an input signal within
the common mode range. Otherwise, the ADC will provide a signal
that is equal to 0000uex (underflow) or 2°PC-ResOUoM (gyerflow) in the
“Sensor — Calibration” menu during calibration.

Refer to the ZSSC313x Data Sheet for details about ADC settings.

If the analog input voltage does not fit the ADC range and an
underflow or overflow occurs, the “Range Shift” option can be used for
fine-tuning. A lower “Span” setting in the “Sensor Adaptation” section
can also be useful for fitting the ADC range.

3.4.6 Application Settings

The internal microcontroller of the ZSSC313x can detect various
errors and perform different types of measurement cycles. It controls
multiple protection options that can be configured by the ZSSC313x
evaluation software.

Figure 3.5 Temperature Sensor
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Figure 3.6 ADC Adjust

ADC Adjust
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Figure 3.7 illustrates all the application options for the ZSSC313x, which can be enabled/disabled via check-
boxes. Figure 3.7 shows ZSSC313x settings with no options enabled. For more details about the related
options, refer to the ZSSC313x Functional Description.

Figure 3.7  Application Settings

o [BBoost: Activates bias boost functionality. If enabled, bias

current is increased. This is recommended for clock Adjust, Failzate & Oscillatar

frequencies greater than 3MHz. [ BBoost | EEP-Lock [ 3P
e [EEP-Lock : Enables the EEPROM lock for OWI communication. [ BSettl | Res@DM [ ROM

If enabled, the EEPROM cannot be changed via the [ sccissc [

OWI interface. It can only be reset via the 12C™ ¥ doubled 55C-Linit

interface. [
. : If enabled, 30 sensor signal measurements instead of rIs B

1 measurement will be processed in a loop. FregidjustMHz] |+;.uz -
e BSettl: If enabled, an A/D conversion time is added for output FreqEstim[MHz] 3

voltage settling in NOM.

o Res@DM : If enabled, the ZSSC313x is reset if the ZSSC313x
enters the Steady Diagnostic Mode.

e ROM: Enables the ROM check after power on. If enabled, the start-up time will be increased by
approximately 10ms. If a ROM error occurs, the ZSSC313x will change to the Diagnostic
Mode.

e SCC&SSC : Sensor connection check monitors the connection of the sensor.

e |disSSC|: If enabled, no SSC failsafe checks are processed.

« Doubled SSC-limit: Activates enhanced sensor short check limit. Lower limit for short detection is
1750 counts; enhanced limit is 2240 counts.

If enabled, temperature sensor ADC result (equivalent cmd:\"D1\") is checked for being
inside of range (0;2°%°""").

e |PGAHigh|: If enabled, the upper limit main channel conversion check is processed (MCH). PGAHigh
checks if the main channel A/D conversion is larger than 98.5% of the maximum.

e |PGALow : If enabled, the lower limit main channel conversion check is processed (MCL). PGALow
checks if the main channel A/D conversion is smaller than 1.5% of the minimum.

o [FregAdjustiMHz] : Clock frequency adjust.

FregEstim [MHz] :  Estimated oscillator frequency.

3.5 Operation Section

The operation section controls the collection of data and configuration of the ZSSC313x.

Figure 3.8  Operation Section

Interface & Board Wersion Comnmatnds Readdut Data
OuTP:
I2C - USE connection ] EEPDWI Fiead | ReadLoop
m Rak W -~ Laap
Current Addr: | Ux e Delay[ms]; |200 CRC:  Cmd:
Secondary Addr |0x78 - AN [ enaEnChk

Ow/l-Made: [OWIWIN v || | crgm ot|[e]| |7 10
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3.5.1 Normal Operation Mode (NOM)

« EEPOWI : Starts NOM. using EEPROM configuration with digital Figure 3.9 Output Selection
output only; i.e., OWI Interface Mode.
. . . ) Commands
e RAMOWI : Starts NOM using current RAM configuration with
digital output only; i.e., OWI Interface Mode. ﬂ
Flad O]
o EEPANA : Starts NOM using EEPROM configuration with analog —_—
output; i.e., Analog Output Mode. EEPANA
o RAMANA: Starts NOM using current RAM configuration with M
analog output; i.e., Analog Output Mode. Crodbd | O || &

3.5.2 Command Mode (CM)

CmdM: Button starts the Command Mode of ZSSC313x again by powering off the ZSSC313x and then
sending the Start_ CM command (7274ex) again.

3.5.3 Power ZSSC313x OFF

@: Button switches off all power supplies to SSC EB. Also all communication interfaces are disabled, so no
further communication is possible until the button has been pressed or the next interface is selected

3.5.4 Data Read-Out
Read & ReadLoop|: To start a readout of sensor data, click on one of

these buttons. If a loop is started, the button text changes to “Stop.” Figure 3.10 Data Read-Out
Click again to stop the loop.

—ReadOut Data
3.5.5 Enable Error Check Faad | Faad LDDpl
| enaEnthk . Enaples error checking according to the application Laap
settings described in section 3.4.6. An error message will be Delay[rms]: |20
displayed if any of the errors selected occur. [~ enaEmChk
3.5.6 Average Count and Statistics I= Avg Crt |1|:|
| Avg Crk - This checkbox enables averaging and statistics calcu-

lation. It is active if the measurement is in loop mode only. Resulting
data will be displayed after the specified cycles in the field are passed.

3.6  Output Configuration

The ZSSC313x provides two output options at the AOUT pin. Depending on the setting selected, this output
is either analog output or digital (OWI) interface:

e Ratiometric analog voltage output (5 - 95% at maximum)

e ZACwire™ (digital One-Wire Interface)

The sequence in which this pin (AOUT) is configured is set by the “OWI Mode” drop-down menu in the
“Interface and Board Version” section (see Figure 3.2):

¢ OWIWIN: OW!I interface is enabled only for a certain time window (approximately 100ms).

« OWIANA: OWI is enabled, but analog output is activated without a delay.

e OWIENA: OWI is enabled without analog output.

¢ OWIDIS: OWI interface is disabled with immediate analog output enabled.

© 2019 Renesas Electronics Corporation 11 March 30, 2016
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3.7 Calibration Window

The “Sensor — Calibration” dialog is used to perform a calibration of the ZSSC313x with either the SRB or the

user’s sensor module. Section 4 gives an example calibration using the commands on this screen.

Figure 3.11 *“Sensor — Calibration” Dialog
Sensor - Calibration - - -
— Calibration Mode DUT(s) 1 Status
ONEAR = active |I _l last |1 _l Config for added DUTe: | 7 using & M
Sensor: DUT: e Gourent T Ules 7 CM 5 AccessTest I
Temp: |MO - [T Loop [ ahwaysOn [ autoWite Fdefadl [ Ues gEE:'II ; poweiDfEal |
ekt T v
[ bresk _nedDUT | awolyde DU Uaes P | @ | _cacCost
—ADCRng— —SensorTarget; — Acquire Raw Data - - ||ZII5ImI2 2 Lim CHY Dsc
Sensor a writeEEP |
SHLEL W £ ol :
1534 " | a0 | @ | B2L | & | 9857 B2M | @ | B2l gEE:E -ﬁ — [_2
| M : v Ly i -
oA || ) [ 7 spon: | 0 @ o | I use SnagShot | [ Limits & CMY——
T emip: E I 50 AywgCnt: I 5 cﬁl 1 [™ syncedbeq {zﬁ"n: 10
+8191 , Ma: 50 makeDUTs |
e || |o  _en|eeEm e o)~
F X > T clearDUT 2
8192 || [T digital Out emo | | CMY- g _clearDUTs |
!|| Lo !II Med| m | Upr {Jf:]h':lli'szl W erazeDUT 2 I
Rng Set for All I
r
Ch. [T caliDsci
gil:fm, DizcFreql arget
. Hz] 3
10[%] ! St |

3.8 RAM Register Dialog Window

This dialog is used to read and write register contents into the -
ZSSC313x memories and has the same functionality as the “DUT
Configuration” section in the main window.

There is also a |WriteEEP, button to store all register contents into the
EEPROM of the ZSSC313x. Register indexing corresponds to the
ZSSC313x memory addresses.

The configuration of the ZSSC313x is stored in 20 EEPROM 16-bit

words.

e Calibration coefficients for conditioning the sensor signal
via conditioning calculations and output limits are stored in
8 registers (registers Opex tO 7Hex).

e There are four words for setting the configuration of the
ZSSC313x for the application (registers Bpex to Enex, With
yellow background).

e Three registers are used to configure the output limits
(registers 8gx and 9yex) and CMV measurement limits
(register Apex; can be configured only with the ZSSC3136). “

Figure 3.12 Displaying RAM-EEP

Register Contents

RAM-Register: [ — é]
Addr. Reqister D ata [HE=)] Addr.
Hes ‘wiite Read ‘wite ReadHex
o| 562 [BB2Z | 1198 9198 @
1 | seee [TSEGE | oeed FSEED S
2| o @ | Froo TRROD &
3] o 6 | 1cz NEEE B
4 o [0 | 198 TSR cf
5 [ o N | 22 N |
6 [ o NG [ 5 S ¢
7 o 0 52 NEE

WriteRlaM | ReadRaM | Read &Set|

WiiteEEP | FleadEEP | F!AM-->EEF'|

T | o [0 12
o I iz D 13

[ use Feghl0-12
far Lot s afer

Cooooo |00 a4 0 0

1a
1

RdSaveTracelD

|

Lot
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e One register is used for storing the EEPROM signature, which is used in NOM to check the validity
of the EEPROM contents after power-on, (register Fyex).

e Four additional 16-bit registers are available for optional user data.

For more information regarding the registers, refer to the ZSSC313x Functional Description.

If current settings differ from the memory contents, registers that do not correspond to memory will have a

88 background after the “Read” operation.

3.9 Get Raw Values Dialog

The “Get Raw Values” dialog is used to acquire the RAW
values of the measurements for the following values.

: Sensor Signal Raw Data (main channel).
: Temperature Signal Raw Data.

BR_AZ: Sensor Signal Auto-Zero Raw Data.
m: Temperture Signal Auto-Zero Raw Data.

SSCP: Positive-Biased Sensor Short and Connection
Check Raw Data.

SSCN: Negative-Biased Sensor Short and Connection
Check Data.

SSC(P-N): Differential Input Raw Data.

SAC:  Sensor aging test (Common Mode Voltage) Raw
Data.

SAC_AZC|: Sensor Aging test Raw Data including Auto-
Zero Compensation.

BR_AZC|: Sensor Signal Main Channel Raw Data
including Auto-Zero Compensation.

Figure 3.13

“Get Raw Values” Dialog

-

[ =

Get Raw Values l =1 | |_£h

-

[he:-:l]ll;alu?dec] Crnd
[ ][R
N | S
| | Rz
I |
| | ssce

| || | [ sscH
| ssoew

SaC

| SAC.AZC
| |  Razx
[ I =t

-

r—> DE-mro

r—> DO@r-mI

T_AZC: Temperature Signal Raw Data including Auto-Zero Compensation
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3.10 Send Command

n

LLLY This dialog is used for transferring commands
from the PC to the microcontroller on the SSC CB and
reading the result of the commands.

A full summary and detailed command description of
the applicable controller commands are given in the
ZSSC313x Functional Description.

For more functionality, the IDT SSC Terminal
software can be used. This is the lowest level of
communication for transferring commands from the
PC to the microcontroller on the SSC CB. A full
summary and detailed command description of the
applicable controller commands are given in SSC
Command Syntax.

SSC TermV202.exe can be installed from the SSC
DVD, which will create a IDT SSC Terminal icon on
the PC desktop. Click on this icon to activate the

Figure 3.14 Displaying Send-Command Dialog

— - — -
Send Command

DirectCmd & Batch

Send CmdFile ls][t]aert

Read Data / Write Command

Read I I

™ LoopDelay[ms] | |

Write | ¢md data ﬁ[hex} (-

Logging

¥ logFile ¥ Status ¥ Cmd's ¥ CBMsg W Fkt [~ Dbg

P =

’— ™ ask

12C@USB

Slave-Addr

|0x?8 vl

Frequ.[kHz]
I 100 'I

Wri2Log | |

.

terminal program. For the ZSSC313x communication mode, use the setting explained for I°C.

The “Send Command” dialog includes the following buttons:

Send Sends a command to the CB. Alternatively, a *.313x_cmd command file can be loaded.

Read

readings.

Write

B

Reads the output data buffer of the ZSSC313x. A loop delay can also be added between the

Performs the same function as the “Send” command except that the command field and the

data field are separated. The ZSSC313x software generates the actual instruction to be sent to
the SSC CB. The “pwr” check box, if enabled, makes it possible to power the IC on/off by

sending the 72ex command.

;

WriZlog

data into the log file, such as status, commands, messages, etc.
The [+ logFile enables and disables the logging.

For the communication between the SSC CB and the ZSSC313x, the ZSSC313x’s slave address and the
communication frequency can be selected from the drop-down menus on the right.

Writes text entered in adjacent field to the log file. The checkboxes can be used to write various

© 2019 Renesas Electronics Corporation
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4 Application and Calibration Example

‘ fm.  The following directions perform an example of a simple calibration using the sensor replacement
board (SRB). The calibrated output will be displayed as a calibration result.

4.1 Hardware Setup
a)

Connect the SSC CB, SSC EB, and SRB as shown in Figure 4.1.
b)

Press down on top of the socket on the SSC EB to open it and insert a ZSSC313x (see Figure 4.1;
note pin 1 orientation).

c) Connect a USB cable from the USB connector on the SSC CB to an available USB port on the PC.
Verify that the green PWR LED is lit on the SSC CB.

Figure 4.1 Hardware Setup for Calibration Example

4.2  Software Startup

(313
a) Start the ZSSC313x Software by clicking on the desktop icon | 2

or activate it from the Windows
Start Menu folder: #Start Menu#\ZMDI\ZSSC313x\ZSSC313x.

b) Select “I2C USB kit” or “OWI USB kit” interface from the drop down menu in the “Interface & Board
Version” section of the main window as shown in Figure 4.2.

Figure 4.2 Select Interface

;NLILL - Mo Hardware :__I
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c) Select the following settings as shown in Figure 4.3:

¢ In the “Sensor Adaptation” section, set the “Span [mV/V]" (sensor sensitivity) menu to 32mV/V,
which is the typical span when using the SRB. With the 5V supply, this equals a total span of
160mV.

¢ In the “ADC Adjust” section, set the “Resolution” menu to 14 bits (equivalent to 16384 steps of
the ADC).

e Inthe “ADC Adjust” section, set the “Range Shift” menu to %4, which fits the input signal range to
the ADC output value (“analog zero”). For example for a range shift of ¥ and 14 bits resolution,
the read-out values would be between -4096 and +12287.

Note: Write the configuration into the RAM by pressing on the WriteRAM button in the “DUT
Configuration” section.

Figure 4.3 Select Span and Sensor Mode

H2ZC Adiust ] = || 0.0

Sensor Mode
4+ | Signal Folarity " - [ ClockDivider
Valage - Viel=vBR  ~ | Made [ calcConvT [ms]| 0.25B

[ CMSHE || Segi |1 Count: 0

4.3 Calibration Data Acquisition

1)

a) Click on the Iﬁi icon or select “Calibration” on the top menu and then “Calibration” from the drop-

down menu. The “Sensor — Calibration” window appears as shown in Figure 4.4. Select the
calibration mode from the drop down menu.

For this example, the recommended mode is
v" LINEAR (two points only) for the sensor

v" NO calibration for the temperature (temperature calibration requires a chamber with a controlled
environment)

b) Type the desired sensor target corresponding in percent to the VDD supply. It is recommended that
the output targets for the sensor points be in between 10% and 90%.

c) Next start data collection. Normally this would be done with a real sensor attached on a remote
board in a controlled chamber. Instead, this calibration example run uses the SRB as the input as

follows:

v Minimum [10%)] Sensor Signal: turn the SRB counter-clockwise (CCW) to the end and press the
button.

v Maximum [90%] Sensor Signal: turn the SRB clockwise (CW) to the end and press the
button.

Acquired data will be displayed in the text boxes next to the buttons.
Note: only active buttons corresponding to the calibration mode are green.
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4.4

Calculation of the Coefficients and Limits

a) The button at the right of the “Sensor — Calibration” screen calculates the calibration
coefficients. The result of the calculation (if successful) is displayed on the screen (see Figure 4.4).
The CMC removes the offset and temperature dependency so that the measuring output result is
within the target values (%VDDA or in this case in between 10% and 90%).

Note: The number of calibration points is equal to the number of coefficients to be calculated.

b) The [Lim CMV Osc| button calculates sensor aging (CMV) and oscillator limits.

c) Click on writeEEP| to make these calculations effective and written in the EEPROM. Option: starting
a measuring cycle can be triggered by pressing the button.

Close the calibration window and trigger a measurement in the main window (see Figure 3.1) by clicking on

either the Read or ReadLoop button in the “ReadOut Data” section. The ZSSC313x is already running in

Normal Operation Mode (NOM) because the button was pressed in the calibration window.

Measurement results can also be displayed in % by opening the “Tools -> Measure Output” window and
selecting the output format in the checkbox.

Figure 4.4

Displaying the Result of the Coefficient Calculation

E Z55C313x 55C Evaluation Board connected via port COM4, -

File Configuration Calibration Miscellaneous  Tools ?

[Senser Adsptatler
Span[mVA] |32 || 26.25
szCaduatimva] - |[00 =

Woltage - Vief=VBR = | Mode
¥ CMSHE

ouri on
ReadRaM RAM->EEP
RdRaMESst | EEP->RAM
WritgRAM ClemEEP

“wliitebCycls
RdSaveTidD

& updated

=]
o B 9
A Adhst
[15/16_+ ] Fiange shit
m Resalution
[?_] Cirder
I ClockDivider
[~ calcConyT [ms].[m
Seglt m I?.ounl:[_fI
o on

Curent Addr: D"?Bﬂ
Secondary Addr Dx?BLI

Owl-Mode: |OWIENA =

Info: [

= |8 &
Temperature Sensal Adjust, Failsafe & Oseillstor
internal & ¢~ -t [~ BBoost [ EEPLock [ 31P ‘
Sensor - Calibration = =
Calibration Mods DUT(z) 1 [ Status Dpenlog
= active last Config for added DUTs: | [ using &
Sensor L|NEAH_J DUT: 1 Tl purt: 1 :‘ G oment [ Utsr (== ] & AocessTest |
Temp: |MO ;[ [T Loop [ ahwapsOn [ autcwiite Cdefadl ™ Uzes ’EEE:‘: 6 powerDftal
[ bre: nextDU ™ autoCycle = it
. . A COUT [ Udes | W Cac p calcCosff
ADCRng-| | SensoTargel - Acquire Raw Dala IE E'"‘:z ; Lim CMY Osc
Sensor ol wiiteEEP
5ES @ |Y = | @[ es7 B | & | | FEEP2 | @ |_1]_2|
| ) N : e Fluce | & cycle
1024 i 0 Skipcre | O 3 o | AppTitle - )
Temp: 2 50 AvgCnt: 5 & ] B3t
+8191 = Calibration coeffs successful calculated.
| 10 B o | o[ el 0= 1212/048C
-A192 I~ digial Out €1=17889/45E1
R L = —‘I - —‘[_ | anaOutResol~ 12bit
ng i -
' Chic digitalPGain= 0916
delta
Range: 5
Wlx] Press <OK> for acceptance or <CANCEL> for rejection ...
o =

Note: all active buttons corresponding to the calibration method selected are green.
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5 Ordering Information

Product Sales Code

Description

ZSSC313xKITV2.0

ZSSC313x Evaluation Kit, version 2.0

SSC Comm. Board V3.3

SSC Communication Board (SSC CB) V3.3 (including USB cable) *

SSC Board ZSC313x V1.0

ZSSC313x SSC Evaluation Board (SSC EB) V1.0 *

SSC Sensor Replacement Board V2.0

SSC Sensor Replacement Board (SRB) V2.0 *

SSC-C SSC DVD v2.10

SSC DVD, including the ZSSC313x Software for evaluation and calibration *

SSC Test Board V1.0

SSC Test Board V1.0

* Can be ordered separately after ordering the ZSSC313x Evaluation Kit.

6 Related Documents

Document

ZSSC313x Data Sheet
ZSSC313x Functional Description

SSC Communication Board Data Sheet

SSC Sensor Replacement Board Data Sheet

SSC Communication Board Driver Installation Application Note

SSC Command Syntax

SSC Mass Calibration Board Data Sheet
SSC Application Note — Change CB’s Product ID

Visit www.IDT.com/ZSSC313x and www.IDT.com/ZSSC313xKIT or contact your nearest sales office for the

latest version of these documents.

7 Glossary

Term Description

ADC Analog-to-Digital Converter
AFE Analog Front End

CB Communication Board

CMC Calibration Microcontroller
oWl One-Wire Interface

PCB Printed Circuit Board

PGA Programmable Gain Amplifier
SRB Sensor Replacement Board
SSC Sensor Signal Conditioner or Sensor Short Check depending on context
pucC Microcontroller
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8 Document Revision History

Revision Date Description
1.00 December 1, 2011 | First release
1.01 February 6, 2012 Update to Figure 3.2 and Figure 4.2. Update to number of samples.

March 30, 2016

Changed to IDT branding.
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