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Description

The SSC Communication Board (SSC-CB) is part of the modular
SSC Evaluation Kits. These kits provide hardware and software for
a very simple and intuitive method of evaluating IDT’s sensor signal
conditioner (SSC) families of ICs, including ZSC31xxx, ZSSC30xx’,
ZSSC31xx, ZSSC41xx, and ZSSC5101. For the evaluation of
different SSC ICs, only the IC-specific SSC Evaluation Board and
software are needed; other parts of the kit hardware (the SSC
Communication Board and if applicable, the SSC Sensor
Replacement Board) are typically the same and interchangeable
between different kits. The SSC-CB can also be used for communi-
cation with the user's SSC application module.

The SSC Communication Board V4.1t can provide the power
supply for the evaluation hardware and handle the communication
with the user's computer via a USB interface. To prevent mal-
functioning or damage, a galvanic isolation to the computer's USB
port is established on-board via digital isolators for the information
lines and an isolated DC/DC converter for the power line. It is also
possible to supply the SSC-CB and connected kit boards or user
modules by an external power line (12V typical) via the KL1 screw
terminal on the SSC-CB. It is also possible to supply low-voltage
devices with a fixed 1.8 or 3.3 VDC internal voltage. Alternatively
the connected application could be supplied via the KL2 screw
terminal with a voltage of 1.0 to 3.6 VDC.

A USB-UART device on the SSC-CB transfers all signals to the
standardized USB port of the user’s computer. Its UART interface
is connected via digital isolators with the UART of an on-board
microcontroller that controls all functions of the Evaluation Kit and
of the SSC IC to be evaluated. Its software allows direct communi-
cation with the SSC IC via several interface options depending on
the IC: 12C, SPI, ZACwire™ (One-Wire Interface (OWI)), LIN via a
discrete level shifter, or SENT. The microcontroller also controls
the power lines (5VDC and two lines for 12VDC) by driving several
electronic switches. The microcontroller displays the status of
communication via LEDs.

An on-board dual header strip enables access to all signal and
power lines. This allows a simple signal check; e.g., by a digital
oscilloscope, a multimeter, or a connection with user-specific
hardware.

Important: Always ensure that there is no power when connecting
SSC Evaluation Kit boards.

* The SSC-CB does not support the ZSSC30x6, ZSSC3218, or ZSSC3224
kits, which use different communications boards.

Features

» Interface fully compatible with USB 2.0

» “Plug & play” capability

= Power for the SSC Evaluation Kit provided by the USB port or
an external power supply as selected with a jumper setting

= Internal generation of all required voltage levels: 5VDC and
12VDC

= On-board galvanic isolation between the user's computer and
the Evaluation Kit hardware

= Access to all digital communication lines of the IDT SSC IC
being evaluated

= Support for the ZSC31xxx, ZSSC30xx, ZSSC31xx,
ZSSC41xx, and ZSSC5101 SSC Evaluation Kits and the SSC
Mass Calibration System

= Computer-controlled configuration and calibration via USB
interface — simple, low cost

= USB port driver included in the Evaluation Kit setup software —
simple installation

SSC Communication Board V4.1

T This document applies only to V4.1 of the SSC-CB.
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Important Notes

Disclaimer

Integrated Device Technology, Inc. and its affiliated companies (herein referred to as “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

(i) 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.

Restrictions in Use

The software and the hardware for the ZSC31xxx / ZSSC3xxx / ZSSC41xx / ZSSC5101 SSC Evaluation Kits are designed for IC evaluation, laboratory setup, and
module development only.

IDT's SSC Evaluation Kit hardware and software must not be used for module production or production test setups.
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1. Electrical Specifications

Parameter Symbol Conditions Min Typ Max Units
Ambient temperature range [l Tavs +10 +45 °C
External voltage supply input on VEXT KLt 8 12 16 VDC
KL1
External voltage supply input on VEXT KL2 1.0 3.6 VDC
KL2
USB current luss 40 500 mA
Current capability of l12v_pcic 167 mA
12v supply via DC/DC 1!
Power dissipation Puax 1500 mwW
With internal supply [l 40 mA
Current at 12P pin on K5/K6 l12p
With external voltage supply via KL1 150 mA
With internal supply (! 40 mA
Current at KS12V pin on K5/K6 Ikst1av
With external voltage supply via KL1 50 mA
With internal supply [ 40 mA
Current at VPP pin on K5/K6 lvep
With external voltage supply via KL1 50 mA
With internal supply [! 40 mA
Current at 5P pin on K5/K6 Isp
With external voltage supply via KL1 150 mA
With internal supply [! 100 mA
Current at KS5V pin on K5/K6 Ikssv
With external voltage supply via KL1 500 mA
With internal supply [l 50 mA
Current at VDD-LS pin on K5/K6 lvoo-Ls
With external voltage supply via KL1 150 mA
With internal supply (! 50 mA
Current at KSLS pin on K5/K6 IksLs
With external voltage supply via KL1 150 mA

[a] Important: The SSC Communication Board is designed for operation at room temperature only. Do not place this board in temperature chambers
during calibration.

[b] Total, including SSC Communication Board power supply.
[c] Complete power supply via USB. Total amount / sum of current must not exceed specified power dissipation of DC/DC converter.
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2. SSC Communication Board Connections

Figure 1.

Overview SSC Communication Board

Note: The in-circuit serial programming (ISP) connector is reserved for IDT use.
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3. Software Installation

Note: To install the SSC Evaluation Software, administrator rights are required on the user's computer.

3.1 System Requirements

= 5x86 compatible computer

= 32MB RAM

= Hard drive with 20MB free space

= Free USB port

= Microsoft Windows® XP / Windows®7 / Windows®8 / Windows®10

3.2 USB Driver Installation

Before installing any SSC IC specific IDT software, the USB driver should be installed. The SSC Communication Board V4.1 uses an FTDI
device for communication via the USB port.

= For Windows®XP, the latest driver can be found on FTDI's website (https://www.ftdichip.com/). Follow the download and installation
instructions on the site.

= If using Windows®7 / Windows®8 / Windows®10, the user’s system will automatically download and use the latest approved driver from
Microsoft. In this case, ensure that a connection to the internet is established before connecting the SSC Communication Board V4.1 to a
free USB port.

The drivers will not affect the operation of any other USB peripherals.

After successful USB driver installation, the software can either use the virtual COM port or the FTDI D2XX.DLL for connection and com-
munication.

4. Circuit Description

4.1 USB Power and the Communication Interface

SSC Evaluation Kits are interfaced to the user's computer via a Universal Serial Bus (USB). The USB communication is handled by an FT232R
USB-to-UART IC. The communication to the on-board microcontroller is handled by a common UART line via digital isolators to provide galvanic
isolation.

The USB power line supplies the SSC Communication Board via a galvanic isolated 5-to-12V DC/DC converter circuit. Therefore no additional
power supply is required. To fulfill the USB specification for devices with more than 100mA power consumption, the supply input of the
subsequent circuit is switched by a MOS transistor, which is controlled by the USB-UART-interface IC. As a result, the power supply of the
connected microcontroller and SSC Evaluation Board will be switched on after successful USB driver initialization on the computer. The
maximum load current of the DC-DC converter's 12VDC output line is 167mA, which is sufficient for supplying the SSC Evaluation Board
hardware and some additional external electronic devices. Alternately, it is possible to supply the SSC Evaluation Kit by an external 12VDC
power line; e.g., to prevent additional noise caused by the DC-DC converter or to allow more than a 167mA load current at the 12VDC line.

The 5VDC supply line is generated by a common LDO linear regulator supplied by the 12VDC line. The microcontroller (type ATmega1281)
handles the communication with the IDT SSC IC by using its specific Evaluation Software running on the user’'s computer. All serial protocols
are implemented in the microcontroller's software (I2C / SPI/LIN/ZACwire™ (OWI One-Wire Interface)/ SENT), except that for LIN, a discrete
LIN level shifter is used.

The communication status of the microcontroller is displayed by five LEDs. The microcontroller controls both power lines by electronic switches,
so a defined power ON/OFF procedure is practicable. A second switchable 12V power supply labeled as VPP is available because it should be
used for generation of the required memory programming voltage.

The IDT SSC Evaluation Board can be connected to the SSC Communication Board via the 50-pin connector K6. Additionally, all system signals
can be checked via the 50-pin header K5 on the board. This can also be used for connecting external electronics or the user’'s own hardware.

© Renesas Electronics Corporation 6 April 21, 2019
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5. Special Functions of the SSC Communication Board

5.1 Trigger

Most IDT SSC ICs need a special start procedure to switch into the Command Mode. Therefore a special timing and communication procedure
after power-on is required. On the SSC Communication Board, this function is provided by the corresponding supply channels (KS5V, KS12V,
VPP(12V), and KSLS). All channels are controlled via electronic switches.

To connect user-specified hardware, a separate trigger signal can be provided at the Tr_D2 (Tr_PD2) pin. This trigger signal will be activated
by the trigger command. See section 6 for general information on commands, and for a detailed command description, refer to the SSC
Communication Board Command Syntax Spreadsheet. The SSC Communication Board Command Syntax Spreadsheet is included in the
firmware update zip folder available on www.IDT.com at www.idt.com/document/swr/ssc-cb-firmware-v414-bootloader-use-communication-

board-v41-only).

5.2 Pull-up Resistor for Support of Data Communication

To support reliable data communication, some interfaces (ZACwire™ (OWI One-Wire Interface) and LIN) need an additional pull-up resistor,
which is included on the SSC Evaluation Board. To eliminate any parasitics caused by this pull-up resistor on the power supply of the SSC IC
and data output pin for the selected SSC IC interface, the pull up resistor must be disconnected from the circuit during the start-up phase. This
function is supported by the switchable pin Tr_D2 (Tr_PD2, also see section 5.4). The ZACwire™, OneWire™ and LIN protocol manipulate the
signal on Tr_D2 automatically. For user evaluation boards, connect the pull-up resistor or an external pull-up source to Tr_D2.

As an alternative, the SSC Communication Board V4.1 provides an internal 4.7k pull-up for ZACwire™ and OneWire™ interface. By default
this pull-up will not be used for communication. The pull-up can be enabled by a special command. See section 6 for general information on
commands, and for a detailed command description, refer to the SSC Communication Board Command Syntax Spreadsheet.

5.3 ADC Channel ADCO to ADC4

The SSC Communication Board provides five ADC channels: ADCO to ADC4. The ADCO channel is labeled “OW!I” (ZACwire™) on connectors
K5 and K6 on the board. Note: In OWI Mode, the ADCO channel is not available for other purposes. The ADC2 channel is labeled “LINw” on
connectors K5 and K6. Note: In LIN Mode, the ADC2 channel is not available for other purposes. The ADC channels have a resolution of 10
bits. To use these channels, refer to the SSC Communication Board command descriptions that are given in the SSC Communication Board
Command Syntax Spreadsheet.

5.4 Digital Channels PB4 to PB7, PD2 to PD7, and PE2 to PE7

The SSC Communication Board provides several bidirectional digital channels PB4 to PB7, PD2 to PD7, and PE2 to PE7. The D2 channel is
labeled Tr_D2 on connectors K5 and K6 and Tr_PD2 in the schematic. It is not available during ZACwire™ (i.e., OWI, digital One-Wire Interface)
and LIN communication (reserved for pull-up switching as described in section 5.2). The output channels have tri-state functionality. To use
these channels, refer to the SSC Communication Board command descriptions in the SSC Communication Board Command Syntax
Spreadsheet.

5.5 RXD/TXD Interface

The RXD and TXD pins available on the SSC Communication Board’s 50-pin connector (K5/K6) provide the serial protocol that is used for
communication between the USB serial connector and the microcontroller.

5.6 LIN Channel

The LIN channel provides a 12V LIN-complaint signal to connect to LIN-compliant devices (LIN specifications 1.3, 2.0, and 2.1). Discrete circuitry
converts the 5V microcontroller signal to the 12V LIN level and vice versa. To use this channel, refer to the SSC Communication Board command
descriptions in the SSC Communication Board Command Syntax Spreadsheet.
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5.7 12C Channel

The 12C communication protocol is provided at the SCL (clock) and SDA (serial data) pins. To use this channel, refer to the SSC Communication
Board command descriptions in the SSC Communication Board Command Syntax Spreadsheet. On the board, there are pull-up resistors of
4.7kQ each, which are connected to the switched KS5V power line.

5.8 SPI Channel

The SPI communication protocol is provided at the MOSI (Master Out Slave In), MISO (Master In Slave Out), and SCK (Clock) pins. To use
this channel, refer to the SSC Communication Board command descriptions in the SSC Communication Board Command Syntax Spreadsheet.

5.9 OWI Channel (ZACwire™)

The ZACwire™ (i.e., OWI, digital One-Wire Interface) communication protocol is provided at the OWI pin on connectors K5 and K6. To use this
channel, refer to the SSC Communication Board command descriptions that are given in the SSC Communication Board Command Syntax
Spreadsheet.

5.10 VPP Pulse Generation

At the VPP pin on connectors K5 and K6, a second 12V power supply can be provided that is intended to be used for a special EEPROM
programming pulse generation. However, this VPP pin can also be used for any other 12V purposes. To use this pin, refer to the SSC
Communication Board command descriptions in the SSC Communication Board Command Syntax Spreadsheet.

5.11 5V Channel

At the 5P pin on connectors K5 and K6, a stabilized voltage of 5VDC is available to supply external circuits. The KS5V channel provides the
same voltage, controlled by the microcontroller via an electronic switch, to provide special IC start-up scenarios. To use this channel, refer to
SSC Communication Board command descriptions in the SSC Communication Board Command Syntax Spreadsheet regarding trigger pulse
generation.

5.12 12V Channel

At the 12P pin on connectors K5 and K6, a stabilized voltage of 12VDC is available to supply external circuits if the kit is supplied via USB.
When supplying the kit with an 8 to 16 VDC by an external power supply via screw terminal KL1 (see Figure 1), this voltage is available at the
12P pin. The KS12V channel provides the same voltage, as controlled by the microcontroller via an electronic switch to provide special IC start-
up scenarios. To use this channel, refer to the SSC Communication Board command descriptions in the SSC Communication Board Command
Syntax Spreadsheet.

5.13 Level-Shifter Channel

The Communication Board also provides the option to communicate with low-voltage devices using a level shifter. The voltage operation range
can be set to fixed internal 1.8V or 3.3V or via KL2 to a freely selectable range of 1.0 to 3.6 VDC.

The control signals for the level shifter and the power supply line are given in the SSC Communication Board Command Syntax Spreadsheet.

The level-shifted signals are labeled with “LS” on the K5 and K6 connectors (see Figure 1). At the VDD-LS pin, a stabilized low voltage is
available to supply external circuits. The KSLS channel provides the same voltage, controlled by the microcontroller via an electronic switch to
provide special IC start-up scenarios.

The 12C, SPI, ZACwire™ (OWI), and one digital channel (PD3) are transferred via the level shifter to the low-voltage domain. If more than one
digital channel will be required by the application, the remaining pins of 12C, SPI, or ZACwire™ (OWI) can also be used.

© Renesas Electronics Corporation 8 April 21, 2019
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6. SSC Evaluation Kit Controller Language

The SSC Communication Board contains a microcontroller with an 8-bit wide internal RISC processor. The communication between this
microcontroller and the user's computer is addressed by a serial protocol. The USB-to-serial converter transforms this signal into a USB-
complaint data stream. To allow control of the SSC Communication Board with the user's computer, the USB data is forwarded to a virtual serial
interface (virtual COM port) or FTDI D2XX.DLL. This communication is implemented by the USB driver (see section 3.2).

To control the SSC Communication Board, a software interface is necessary. IDT’s Evaluation Kits include software that provides this interface.

Alternately, the user's software can be used, or for the simplest cases, a terminal program (e.g., PuTTY) can communicate using the
corresponding virtual COM port via defined commands with the SSC Communication Board hardware. The configuration for this method and
for all user software is as follows:

= Baud rate: 19200

= Data bits: 8
= Stop bits: 1
= Parity: none

= Command terminator:  <Carriage Return> plus optional <Line Feed> (\r\n)"

6.1 SSC Evaluation Kit Controller Language Commands

The commands can be classified as READ, WRITE and SPECIAL commands. Every command that is sent to the hardware is answered by an
acknowledge plus a “value” or a not-acknowledge plus a corresponding error code. For the typical IDT SSC IC data structure, refer to the
corresponding SSC IC datasheet and/or functional description.

Depending on the type of SSC IC, a special start-up sequence is necessary to switch the IC to the digital communication mode. To handle this
sequence, a special trigger command is provided. The trigger values can be selected with a special preparation call. This call configures the
channel, which must switch off and on before the first data packet can be sent. The execution of this trigger command can be selected within a
subsequent read/write procedure. The switch-off time before a trigger event is executed can also be programmed. The default value is 300ms.
The trigger time is related to the command window parameters of each product. Refer to the SSC IC product datasheet for further information.

Table 1. Command Example

Command Description Command (String) Command (Hex)
Set the switch-off time to 50ms T_050 54 5F 30 3530 0D 0A
Select trigger channel KS5V with a trigger time 10ms T01010 54 30 31 30 31 30 0A0OD
Write to the 12C channel with trigger IWT7800101 49 57 54 37 38 30 30 31 30 31 0D 0A
Read a 4-byte value via the 12C port without trigger ir_78004 69 72 5F 37 38 30 30 34 0D 0A

For a complete command list, refer to the current version of the SSC Communication Board Command Syntax Spreadsheet.

Figure 2 illustrates the timing and related trigger signals needed for sending commands to the SSC-CB using the example settings of 50ms
switch-off time and 10ms trigger time.

* SSC-CB will interpret CR as the command terminator and will start execution of the command. The string from SSC-CB to the user's computer will always be
terminated with <CR><LF>.
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Figure 2. Example Start Sequence with Trigger Configuration

Switch-Off Time = 50ms
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SSC Communication Board V4.1 - Schematics
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S$SC Communication Board Schematic V4.1 Schematic Part 2

Figure 4.
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Level Shifter and 50-pin Connector

S$SC Communication Board Schematic V4.1 Part 3

LENESANS

Figure 5.

-
B
>
[
R35
BX1SK
-1 Conr
=
0
R E R E 100N
FIEEF o
_ GND 5
T '3
cE LS E
=0 LS E
s =
MOSI LS =
S5\ LS H el
S5\ LS "
SDA LS 7
I o 3|
SCL L =z
NVT2008PW

K312V
VDD-LS

VPP

KSLS

feil

A

L

n

L

LA A

-

i

o o

(=]

(2]
SEE P
-
(%]

4

KS
sp
ND
KSsV
ND
L
L LS
oA
SDA LS
s\ LS
PEZ / MOSI
MOSI LS
PB3 | MISO
MISO LS
PE1 | SCK
oWl LS
ADC1
PET
LiNw
PEE
ADC3
PES
ADC4
PE4
PED / RXDO
PE3 | AN
{eE1 ; THDO
PEZ | AND
TR_PD2
ND
PD3 | INTH
PD3 LS
PD4 | OC1B
PE7
PDS | OC1A
sB8
{Fos 1 icR
PBs
PDT | 0C2
e84
SL2x25

a
2 *lll
< KE

4
i
b

PED / RXDD
PEZ 1 AN
Are1 1 TxoO
PEZ © AINO
~=|T=_Fo2
—|=no
BRE  deoz T
Fu_uw LS
T|F04 | OCIB

SL2x25-90

April 21, 2019

13

© Renesas Electronics Corporation



LENESANS S5C.CB Datashee
8. Glossary
Term Description
ADC Analog-to-Digital Converter
FTDI Future Technology Devices International
12C Inter-Integrated Circuit (a common two-wire-serial bus system)
ISP In-Circuit Serial Programming
LDO Low Drop-Out
LED Light Emitting Diode
LIN A common one-wire-serial bus system
LS Level Shift
MCU Microprocessor
MISO Master In Slave Out (signal for the SPI communications interface)
MOSI Master Out Slave In (signal for the SPI communications interface)
oWl One-Wire Interface
RX Receive
SCK Clock for the SPI communications interface
SCL Clock for 12C communication interface
SDA Serial data for 12C communication interface
SPI Serial Peripheral Interface (a common three-wire-serial bus system)
SS Slave Select (signal for the SPI communications interface)
SSC Sensor Signal Conditioner
X Transmit
USB Universal Serial Bus
ZACwire™ An IDT-specific one-wire-serial bus system on a 5V level.
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9. Ordering Information

Orderable Part Number

Description

SSCCOMMBOARDV4P1C

SSC Communication Board, Version 4.1 with USB Cable

10. Revision History

Revision Date

Description of Change

April 21, 2019

= Update for ZSSC41xx and ZSSC5101 families.
= SSC Terminal Program Section removed.

= Update for template.

= Minor edits.

March 30, 2016

Changed to IDT branding.

November 13, 2013
(Revision 2.00)

Initial release of version for revision 4.1 board.
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