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Notice

1. Allinformation included in this document is current as of the date this document is issued. Such
information, however, is subject to change without any prior notice. Before purchasing or using
any Renesas Electronics products listed herein, please confirm the latest product information with
a Renesas Electronics sales office. Also, please pay regular and careful attention to additional
and different information to be disclosed by Renesas Electronics such as that disclosed through
our website.

2. Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other
intellectual property rights of third parties by or arising from the use of Renesas Electronics
products or technical information described in this document. No license, express, implied or
otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of
Renesas Electronics or others.

3. You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product,
whether in whole or in part.

4. Descriptions of circuits, software and other related information in this document are provided only
to illustrate the operation of semiconductor products and application examples. You are fully
responsible for the incorporation of these circuits, software, and information in the design of your
equipment. Renesas Electronics assumes no responsibility for any losses incurred by you or
third parties arising from the use of these circuits, software, or information.

5.  When exporting the products or technology described in this document, you should comply with
the applicable export control laws and regulations and follow the procedures required by such
laws and regulations. You should not use Renesas Electronics products or the technology
described in this document for any purpose relating to military applications or use by the military,
including but not limited to the development of weapons of mass destruction. Renesas
Electronics products and technology may 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.

6. Renesas Electronics has used reasonable care in preparing the information included in this
document, but Renesas Electronics does not warrant that such information is error free. Renesas
Electronics assumes no liability whatsoever for any damages incurred by you resulting from
errors in or omissions from the information included herein.

7. Renesas Electronics products are classified according to the following three quality grades:
“Standard”, “High Quality”, and “Specific’. The recommended applications for each Renesas
Electronics product depends on the product’s quality grade, as indicated below. You must check
the quality grade of each Renesas Electronics product before using it in a particular application.
You may not use any Renesas Electronics product for any application categorized as “Specific”
without the prior written consent of Renesas Electronics. Further, you may not use any Renesas
Electronics product for any application for which it is not intended without the prior written consent
of Renesas Electronics. Renesas Electronics shall not be in any way liable for any damages or
losses incurred by you or third parties arising from the use of any Renesas Electronics product for
an application categorized as “Specific” or for which the product is not intended where you have
failed to obtain the prior written consent of Renesas Electronics.
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8. The quality grade of each Renesas Electronics product is “Standard” unless otherwise expressly
specified in a Renesas Electronics data sheets or data books, etc.

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

“High Quality”: Transportation equipment (automobiles, trains, ships, etc.); traffic control
systems; anti-disaster systems; anti- crime systems; safety equipment; and
medical equipment not specifically designed for life support.

“Specific”: Aircraft; aerospace equipment; submersible repeaters; nuclear reactor control
systems; medical equipment or systems for life support (e.qg. artificial life support
devices or systems), surgical implantations, or healthcare intervention (e.g.
excision, etc.), and any other applications or purposes that pose a direct threat to
human life.

9. You should use the Renesas Electronics products described in this document within the range
specified by Renesas Electronics, especially with respect to the maximum rating, operating
supply voltage range, movement power voltage range, heat radiation characteristics, installation
and other product characteristics. Renesas Electronics shall have no liability for malfunctions or
damages arising out of the use of Renesas Electronics products beyond such specified ranges.

10. Although Renesas Electronics endeavors to improve the quality and reliability of its products,
semiconductor products have specific characteristics such as the occurrence of failure at a
certain rate and malfunctions under certain use conditions. Further, Renesas Electronics products
are not subject to radiation resistance design. Please be sure to implement safety measures to
guard them against the possibility of physical injury, and injury or damage caused by fire in the
event of the failure of a Renesas Electronics product, 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, please evaluate the safety of the final
products or system manufactured by you.

11. Please contact a Renesas Electronics sales office for details as to environmental matters such as
the environmental compatibility of each Renesas Electronics product. Please use Renesas
Electronics products in compliance with all applicable laws and regulations that regulate the
inclusion or use of controlled substances, including without limitation, the EU RoHS Directive.
Renesas Electronics assumes no liability for damages or losses occurring as a result of your
noncompliance with applicable laws and regulations.

12. This document may not be reproduced or duplicated, in any form, in whole or in part, without prior
written consent of Renesas Electronics.

13. Please contact a Renesas Electronics sales office if you have any questions regarding the
information contained in this document or Renesas Electronics products, or if you have any other
inquiries.

(Note 1) “Renesas Electronics” as used in this document means Renesas Electronics
Corporation and also includes its majority- owned subsidiaries.

(Note 2) “Renesas Electronics product(s)” means any product developed or manufactured
by or for Renesas Electronics.
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General Precautions in the Handling of MPU/MCU Products

The following usage notes are applicable to all MPU/MCU products from Renesas. For detailed usage
notes on the products covered by this manual, refer to the relevant sections of the manual. If the
descriptions under General Precautions in the Handling of MPU/MCU Products and in the body of the
manual differ from each other, the description in the body of the manual takes precedence.

1. Handling of Unused Pins

Handle unused pins in accord with the directions given under Handling of Unused Pins in the
manual.

The input pins of CMOS products are generally in the high-impedance state. In operation with
an unused pin in the open-circuit state, extra electromagnetic noise is induced in the vicinity of
LSI, an associated shoot-through current flows internally, and malfunctions occur due to the
false recognition of the pin state as an input signal become possible. Unused pins should be
handled as described under Handling of Unused Pins in the manual.

2. Processing at Power-on
The state of the product is undefined at the moment when power is supplied.

The states of internal circuits in the LSI are indeterminate and the states of register settings and
pins are undefined at the moment when power is supplied.

In a finished product where the reset signal is applied to the external reset pin, the states of pins
are not guaranteed from the moment when power is supplied until the reset process is
completed.

In a similar way, the states of pins in a product that is reset by an on-chip power-on reset
function are not guaranteed from the moment when power is supplied until the power reaches
the level at which resetting has been specified.

3. Pronhibition of Access to Reserved Addresses
Access to reserved addresses is prohibited.

The reserved addresses are provided for the possible future expansion of functions. Do not
access these addresses; the correct operation of LSl is not guaranteed if they are accessed.

4. Clock Signals
After applying a reset, only release the reset line after the operating clock signal has become

stable. When switching the clock signal during program execution, wait until the target clock signal
has stabilized.

When the clock signal is generated with an external resonator (or from an external oscillator)
during a reset, ensure that the reset line is only released after full stabilization of the clock
signal. Moreover, when switching to a clock signal produced with an external resonator (or by
an external oscillator) while program execution is in progress, wait until the target clock signal is
stable.

5. Differences between Products

Before changing from one product to another, i.e. to one with a different part number, confirm that
the change will not lead to problems.

The characteristics of MPU/MCU in the same group but having different part numbers may differ
because of the differences in internal memory capacity and layout pattern. When changing to
products of different part numbers, implement a system-evaluation test for each of the products.

R21UT0239ED0103 RENESAS
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Regional Information

Some information contained in this document may vary from country to country. Before using any
Renesas Electronics product in your application, please contact the Renesas Electronics office in your
country to obtain a list of authorized representatives and distributors. They will verify:

¢ Device availability

e Ordering information

e Product release schedule

e Availability of related technical literature

e Development environment specifications (for example, specifications for
third-party tools and components, host computers, power plugs, AC supply
voltages, and so forth)

o Network requirements

In addition, trademarks, registered trademarks, export restrictions, and other legal issues may also vary
from country to country.

Visit

http://www.renesas.com

to get in contact with your regional representatives and distributors.

R21UT0239ED0103 RENESAS
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Preface
Readers This manual is intended for users who want to understand the functions of the
concerned microcontrollers.
Purpose This manual presents the hardware manual for the concerned microcontrollers.

Organisation This system specification describes the following sections:

e Pin function
e CPU function
e Internal peripheral function

Module instances These microcontrollers may contain several instances of a dedicated module.
In general the different instances of such modules are identified by the index “n”,
where “n” counts from 0 to the number of instances minus one.

Legend Symbols and notation are used as follows:

e Weight in data notation: Left is high order column, right is low order
column

e Active low notation: XXX (pin or signal name is over-scored) or
Ixxx (slash before signal name) or
XXX

e Memory map address: High order at high stage and low order at
low stage

Note Additional remark or tip

Caution Item deserving extra attention

Numeric notation Binary: XXXX Or XXXB
Decimal: XXXX
Hexadecimal XXXXH or OX XXXX

Numeric prefixes representing powers of 2 (address space, memory capacity):
K (kilo): 21° = 1024
M (mega): 220 = 10242 = 1,048,576
G (giga): 230 = 10243 = 1,073,741,824
Register contents X, x = don’t care

Diagrams Block diagrams do not necessarily show the exact wiring in hardware but the
functional structure. Timing diagrams are for functional explanation purposes only,
without any relevance to the real hardware implementation.

R21UT0239ED0103 RENESAS
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How to Use This Manual

(1) Purpose and Target Readers

This manual is designed to provide the user with an understanding of the
hardware functions of the TPS-1 solution kit. It is intended for users evaluating
the TPS-1. A basic knowledge of electric circuits, logical circuits, and MCUs is
necessary in order to use this manual. The manual comprises an overview of the
product; descriptions of the board hardware, configuration possibilities,
connectors and usage notes.

Particular attention should be paid to the precautionary notes when using the
manual. These notes occur within the body of the text, at the end of each section,
and in the Usage Notes section.

The revision history summarizes the locations of revisions and additions. It does
not list all revisions. Refer to the text of the manual for details.

The following documents apply to the TPS-1 Group. Make sure to refer to the
latest versions of these documents. The newest versions of the documents listed
may be obtained from the Renesas Electronics Web site.

Document Type | Description Document Title | Document No.
Hardware overview TPS-1
Data Sheet and electrical R19DS0069EJ0107
o Datasheet
characteristics
Hardware
specifications (pin
assignments, memory
maps, peripheral
function specifications,
User | electrical TPS-1 User
e e |Characteristics, timing | Manual for R19UHO0081ED0110
charts) and operation |Hardware
description.
Note: Refer to the
application notes for
details on using
peripheral functions.
User's manual | Operation instructions LU i
Solution Kit R21UT0239ED0103
for development |for hard- and software .
environment tools User Manual (this manual)
Hardware
R21UT0236ED0106
Description of tool TPS-1 Low-cost | R21UT0237ED0105
installation and initial | Solution Kit— | R21UT0238ED0105
set up Getting started |R21UT0243ED0104
R21UT0247ED0102
R21UT0239ED0103 :{ENESAS
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(@)

3)

List of Abbreviations and Acronyms

Abbreviation Full Form
PHY Physical Layer Device, Physical Layer Entity (acc. to. IEEE)
ASSP Application Specific Standard Product
SMI Serial Management Interface
MDI Media Dependent Interface
GPIO General Purpose Input/Output
POR Power-on Reset
REG Regulator
LED Light Emitting Diode

All trademarks and registered trademarks are the property of their respective

owners.

List of related Documents

Document Title Description
R19UHO0081EDQ110 User Manual TPS-1 device
TPS Update Manual EN.pdf | Application Note for TPS-1 firmware update
PROFINET Configurator - Quick start guide for the PROFINET
Quick Start Guide.pdf Configurator tool
R21UT0239ED0103 User Manual TPS-1 Low-cost Solution Kit (this
manual)
Getting started for TPS-1 Low-cost Solution Kit
R21UT0236ED0106 with RX630
Getting started for TPS-1 Low-cost Solution Kit
R21UT0237ED0105 with RX231
Getting started for TPS-1 Low-cost Solution Kit
R21UT0238ED0105 with Synergy S7G2
Getting started for TPS-1 Low-cost Solution Kit
R21UT0247ED0102 with RX66T
R21UT0243ED0104 Getting Started for TPS-1 Low-cost Solution Kit

in Parallel 10-Mode

R21UT0239ED0103
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TPS-1 Low-cost Solution Kit Introduction

Chapter 1 Introduction

This manual describes the usage of the TPS-1 Low-cost Solution Kit. The
intention of the TPS-1 Low-cost Solution Kit is to give customers a comfortable
opportunity to evaluate the TPS-1 device with individual target host CPUs.

The TPS-1 Low-cost Solution Kit is made up of two boards shown in. The TPS-1
main board can be connected to an adapter board used to evaluate parallel /O
operation, as well as CPU parallel and serial host communication.

The boards are
1. TPS-1 board: dedicated board for PROFINET communication

2. Adapter board: Used to check operation of the parallel I/O interface and
to connect individual host CPUs via serial (preferred) or parallel interface

Figure 1-1: Hardware boards included in the TPS-1 Low-cost Solution Kit

22 RENESASYH
$ . 1, fps_1 adopter board
EESS-0200-249-01

Evaluation Bo
RTKOEFG033000001

1S-comp | i

The board set does not include a CPU board. It is prepared for easy connection
to customer’s target CPU boards with a couple of wires plugged to the multi-pin
connectors.

Usage examples for three different Renesas CPUs (RX630, RX66T, RX231 and
Synergy S7G2) are described in separate <Getting started> documents.
Connection to non-Renesas CPU boards is customer’s responsibility but easily
possible based on the functional descriptions given in this document.

R21UT0239ED0103 REN ESNS 10
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TPS-1 Low-cost Solution Kit

General Specifications

Chapter 2 General Specifications

2.1 Electrical Specifications

This chapter describes the electrical specifications and performance of the board,

in table format.

Table 2-1: Electrical specifications
Item Specification
Rated voltage 5v DC
Power supply Current app. 300 mA (only TPS-1 board)
Status LED(PWR) Red
2.2 Functional Specifications
Table 2-2: Functional specifications
Item Specification
Main LSI TPS-1 (Operating frequency 100MHz)
Ethernet 2¢h RJ-45(w/ built-in pulse-
transformers)
UsSB 1ch(Micro-B) Virtual COM port(UART)
Interface 10-pin half pitch for ICE
JTAG 1ch connection (not
assembled)
. FX2-68P-1.27DSL (71)
External I/F 68pins by HIROSE
Power 1bit Red LED
. Red LED / Green
LED PROFINET 4bits LED/Yellow LED
PHY link-up 1 each (2 ch) Green LED
PHY Activity 1 each (2 ch) Yellow LED
Power supply DC jack/USB | +5.0V
Operating 0 to +55°C
temperature
R21UT0239ED0103 RENESAS 11

User Manual



TPS-1 Low-cost Solution Kit General Specifications

2.3 Environmental Specifications and Weight

Table 2-3: Environmental Specifications

Item Specification
Ambient operating 0 to +55°C
temperature
Physical Ambient storage temperature | -25to +70C
environment | Ambient operating humidity 30 to 90%RH (no condensation)
Ambient storage humidity 30 to 90%RH (no condensation)
Usage atmosphere No corrosive gas
] Main board 509
Weight
Adapter board 25¢g
) . Main board 74mm(W)x74mm(D)x34mm(H)
Dimensions
Adapter board 74mm(W)x74mm(D)x10mm(H)

2.4 Communication Specifications

Item Specification

Communication protocol PROFINET 10
Communication TPS-1
control IC

PHY Internal

Communication system IEEE802.3u(100base-TX)
PROFINET

Insulation system Pulse transformer insulation

External interface RJ45 x 2ch

BF (red), SF (red), READY (green),
MT (yellow)

ACTO (yellow), ACT1 (yellow),
LinkO (green), Link1 (green)

Status LEDs

R21UT0239ED0103 RENESAS 12
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TPS-1 Low-cost Solution Kit TPS-1 Board Blocks and Descriptions

Chapter 3 TPS-1 Board Blocks and Descriptions

Note: Some components of the circuit may have been replaced by functional equivalent
components during assembly of the boards due to easier supply.

3.1 TPS-1Board Block Diagram

Figure 3-1: TPS-1 board block diagram

TPS-1
DC Jack
DC+5V .
=] i
¢
M:isil Bt Pm&f’.”.”ﬂi_alc ‘| |- » :n::li:;: EtherPHYO I/F » F;‘ﬁ:_?ﬂ":r
ety R Sy e » wh s
Vel
Cz\ o _mmmar_;_@:'
< 25MHz LED x 4bit
r@(—’ UART I/F 0 y f?::‘,;:m
Rii‘?w RESETH
J_TAG[[CE]
10pin Connectar ¢ N
3.2 TPS-1 System Clock
An oscillator supplies 25 MHz as the TPS-1 standard clock. This clock is
internally quadrupled to the system clock of 100 MHz.
Figure 3-2: Clock circuit
TPS-1
Oscillator
XCLK1
25MHz W
R21UT0239ED0103 RENESAS 13
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TPS-1 Low-cost Solution Kit TPS-1 Board Blocks and Descriptions

3.3 External Memory (Serial Flash Memory)
A serial flash (1 Mbyte) memory is mounted using a small daughter PCB and a
socket, storing the PROFINET 1O stack and device information. Changes to other
serial flash devices are made easy with these compatible sockets.
Figure 3-3: Serial flash memory
TPS-1 Macronix MX25L8006EM11-12G or equivalent
TPI3_SCLK_OUT SCLK
CS _FLASH CSs#
TPI3_SRXD S0
TPIZSTXD [=P-\/\rtp=——pp SI
GND = WP#
VCC ——Jp RESET#
3.4 Power Supply
A 5V DC power supply can be input through the DC jack J7 to power the TPS-1
board; alternatively 5V can as be supplied with the USB micro-B connector CN1.
The power LED LD5 (red) lights up when 5.0V is supplied. The DC jack is a
HEC0470-01-630 from Hosiden and +5V is supplied on the center pin (see
Figure 3-4).
Figure 3-4: Power supply connector J7 (board front view)
center pin = +5V
J7
ring = GND
Caution: We urgently recommend checking polarity of any power supply before connecting
it to J7.
Figure 3-5: Power supply
DC Jack
DC+5V
TPS-1
M_USBB Power Supply IC ) Digital 3.3V
icro—| AMS1117-3.3 Analog 3.3V
Power Supply IC Digital 1.0V
BD9328EFJ-E2 Analog 1.0V
4
R21UT0239ED0103 RENESAS 14
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TPS-1 Low-cost Solution Kit TPS-1 Board Blocks and Descriptions

3.5 PROFINET IO

PROFINET 10 communication from the TPS-1 is carried out via a built-in PHY.
The link and activity status are visualized with LEDs in the connectors, while the
PROFINET status is indicated with four LEDs on the board.

Figure 3-6: PROFINET IO Communication

PS-1

RJ45 Gonnect(Built=in Trans)

PITXP
PITXN
P1.RXP
P1.RX_N
LINK_PHY1 _é‘
ACT PHY1 _e_t
RJ45 Connect(Buik-in Trans)
P2TXP
P2TXN
P2 RXP
P2RX N
LINK_PHY2 _&’F
ACT PHY2 _@_"
LED_BF_OUT ' ,F
LED_SF.OUT > b
LED_READY_OUT ' g’
LEDMT_OUT N _ef

On the network side two standard RJ-45 connectors with integrated magnetics
are provided. JO0O11D21BNL type from Pulse Engineering is used. The pin
assignment on the connector is “uplink style” with TX on pins 1 and 2. Figure 3-7
illustrates the connector and Table 3-1 shows the detailed pin assignment.

Figure 3-7: Ethernet RJ-45 connector J3 and J5

R21UT0239ED0103 RENESAS 15
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TPS-1 Low-cost Solution Kit TPS-1 Board Blocks and Descriptions

Table 3-1: Pin assignment for Ethernet RJ-45 connectors J3 and J5

Pin No. J3 and J5
Tx+
Tx-
Rx+

to GND via common
75Q) resistor

Rx-

to GND via common
75Q resistor

N[O (0|~ (W I[N (F

3.6 UART connector CN1

A UART to USB conversion LSI (FT 232 RQ) is provided on the TPS-1 board and
so the TPS-1 board performs asynchronous communication with a PC by
connecting a USB connector. The board is equipped with a USB micro-B
connector CN1. The pin assignment for this connector is illustrated in Table 3-2.

You can use a standard terminal emulation program like Teraterm to
communicate with the TPS-1 via USB, allowing the TPS-1 to be configured or
firmware updated.

Figure 3-8: UART

USB micro B

TPS-1 FT232RQ
UART6_TX RXD USBDM >
UARTE_RX |« TXD USBDP [+
R21UT0239ED0103 RENESAS 16
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TPS-1 Low-cost Solution Kit

TPS-1 Board Blocks and Descriptions

Table 3-2: UART connector CN1 pin assignment
Pin Signal name
1 VBUS
2 USB_DM
3 USB_DP
4 GND
5 GND
The communication settings for the serial interface are fixed; Figure 3-9 shows
how the parameters must be set in the TeraTerm terminal emulation program.
Figure 3-9: TeraTerm serial port setup
x
Port: T -OK
Baud rate: |1152I]I] 'l
Data: IB bit vl Cancel |
Parity: Inone 'l
Stop: [1bit -| ket |
Flow control: Inone 'l
Tr it delay
’7 II] msecfchar II] msecfline
3.7 JTAG Connector J1
For the connection of a JTAG tool an access to the TPS-1 JTAG interface is
provided through 10-pin connector J1. Note that this connector is not assembled,
as access to the JTAG interface is normally not required. The connector used
here, is a standard 1-row, 10-pin, 1.27mm pitch connector from HARWIN (M52-
040023V1045); Table 3-3 shows the pin assignment
Table 3-3: JTAG connector J1 pin assignment
J1 Pin Signal J1 Pin Signal
1 vDD33 6 TDO
2 RESETN 7 T™MS
3 TRSTN 8 TDI_CB12
4 n. c. 9
GND
5 TCK 10
R21UT0239ED0103 RENESAS 17
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TPS-1 Low-cost Solution Kit TPS-1 Board Blocks and Descriptions

3.8 Reset Circuit

A Reset IC triggers a reset of TPS-1 when the power is turned on; additionally
pressing the reset switch SW1 while the power is on resets the system through
the reset IC.

The output of the reset-IC is made available on connector J4 so that external
hardware is aware that TPS-1 is reset. On the other hand the TPS-1 can as well
be reset by the external hardware.

Figure 3-10: Reset circuit

Board Rev. 2.0

Reset Switch
Swi

-

Reset - IC

TPS-1

H
!

A\ 4

]

Reset To/From J4

Board Rev. 3.0

Reset Switch
Swi

-

Reset - IC

v

TPS-1

]

Reset To/From J4

R21UT0239ED0103 RENESAS 18
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TPS-1 Low-cost Solution Kit TPS-1 Board Blocks and Descriptions

3.9 LEDs

3.9.1 PROFINET indicators
Reference No.: LD1, LD2, LD3, LD4

Part Model No.: BR1111C-TR, PG1111C-11-TR, FY1111C-TR

These are red, green and yellow LEDs used to check PROFINET operations.
They are directly connected to the respective TPS-1 outputs. Table 3-4 shows
the details; shows the position of the LEDs on the TPS-1 board.

Table 3-4: PROFINET LED indicators

LED Name Description Colour
LD4 BF bus failure red
LD3 SF system failure red
LD2 READY device ready green
LD1 MT maintenance yellow

3.9.2 Power indicator
Reference No.: LD5

Part Model No.: BR1111C-TR

This is a single red LED used to monitor the power supply.

Figure 3-11: LED positions on TPS-1 main board

LD4 — LD1:
PROFINET indicators

LD5:
Power indicator

R21UT0239ED0103 REN ESNS 19
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TPS-1 Low-cost Solution Kit TPS-1 Board Blocks and Descriptions

3.10 Configuration Jumpers

This section describes the configuration jumpers on the board that are shown in
Figure 3-12:.

Figure 3-12: Configuration jumpers on TPS-1 main board

J2: TRSTN jumper

J6: Boot jumper

3.10.1 TRSTN jumperJ2

This is the switching jumper for the JTAG interface. Set Jumper J2 to position 2-3
because the JTAG interface is not used with this board. In position 2-3 the
TRSTN input of the TPS-1 is permanently kept active and thus the JTAG
interface is kept in reset.

Table 3-5: TRSTN jumper positions

J2 position JTAG operation
1-2 JTAG interface used
2-3 JTAG interface unused (default)
R21UT0239ED0103 REN ESNS 20
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TPS-1 Low-cost Solution Kit TPS-1 Board Blocks and Descriptions

3.10.2 Boot mode switching jumper J6

This is the switching jumper for the boot mode. Normally, this jumper is set to the
Flash mode position (1-2). If there is no data written in the flash memory, the
TPS-1 starts up in UART mode regardless of the boot mode setting.

Switch to the UART mode (position 2-3) in order to force TPS-1 to boot in UART
mode even when there is data in the flash. This may be needed for example to
erase the flash memory.

Table 3-6: Boot mode switching jumper positions

J6 position Boot mode
1-2 Flash (default)
2-3 UART
R21UT0239ED0103 REN ESNS 21
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3.11 Multi-board Interface J4

The 68-pin connector in Figure 3-13 enables connection to 1/0 and CPU boards.
It provides access to all GPIO pins of the TPS-1, to reset, interrupt and watchdog
signals, to the IRT synchronization signals and power (3.3V) and GND.

Connection can either be made with a customer board that carries the mating
connector or — and this will be the usual method — with the adapter board that
provides mechanically easy access to these signals, as they are wired to multipin
connectors.

Note: The order code for the mating connector is FX2-68S-1.27DSL from Hirose
( https:/iwww.hirose.com/product/en/products/search/?keyword=FX2-68S-
1.27DSL&search type=)

Figure 3-13: Multi-interface Connector (TPS-1 main board)

J4: Multi-interface
connector

Table 3-7 shows the pin assignment of connector J4 in detail.
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Table 3-7: Multi-board connector J4 pin assignment

J4 pin/ TPS-1 Adapter J4 pin TPS-1 board Adapter
CN1 pin board board CN1 pin board
Al GPIOO GPIOO B1 GPIO34 GPIO34
A2 GPIO1 GPIO1 B2 GPIO35 GPIO35
A3 GPIO2 GPIO2 B3 GPIO36 GPIO36
Ad GPIO3 GPIO3 B4 GPIO37 GPIO37
A5 GPIO4 GPIO4 B5 GPIO38 GPIO38
A6 GPIO5 GPIO5 B6 GPIO39 GPIO39
A7 GPIO6 GPIO6 B7 GPI040 GPIO40
A8 GPIO7 GPIO7 B8 GPI0O41 GPIO41
A9 GPIO8 GPIO8 B9 GPI1042 GPIO42
A10 GPIO9 GPIO9 B10 GPI1043 GPIO43
All GPIO10 GPIO10 B11 GPI044 GPI044
Al2 GPIO11 GPIO11 B12 GP1045 GP1045
Al3 GPIO12 GPIO12 B13 GPI1046 GPI1046
Al4 GPIO13 GPIO13 B14 GPI1047 GPIO47
Al15 GPIO14 GPIO14 B15 INT_OUT INT_OUT
Al6 GPIO15 GPIO15 B16 WD_IN WD_IN
Al7 GPIO16 GPIO16 B17 WD_OUT WD_OUT
Al8 GPIO17 GPIO17 B18 n. c. no signal
A19 GPIO18 | GPIO18 B19 TPS1_RST IN | TPS1_RST_IN
A20 GPIO19 GPIO19 B20 RESETN RESETN
A21 GPI1020 GPI1020 B21 TPS1-T1 TPS1-T1
A22 GPIO21 GPIO21 B22 TPS1-T2 TPS1-T2
A23 GPIO22 GPIO22 B23 TPS1-T3 TPS1-T3
A24 GPI1023 GPI1023 B24 TPS1-T4 TPS1-T4
A25 GPIO24 GPIO24 B25 TPS1-T5 TPS1-T5
A26 GPIO25 GPIO25 B26 TPS1-T6 TPS1-T6
A27 GPIO26 GPIO26 B27 VDD33 VDD33
A28 GPIO27 GPIO27 B28 VDD33 VDD33
A29 GPIO28 GPIO28 B29 VDD33 VDD33
A30 GPIO29 GPIO29 B30 VDD33 VDD33
A3l GPIO30 GPIO30 B31 GND GND
A32 GPIO31 GPIO31 B32 GND GND
A33 GPIO32 GPIO32 B33 GND GND
A34 GPIO33 GPIO33 B34 GND GND
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Chapter 4 Adapter Board Description

The adapter board consists mainly of connectors and some passive components.
There are two use cases for this board:

1. If TPS-1is operated in parallel IO mode, the level of 8 GPIOs of the TPS-
1 can visualized with a set of 8 green LEDs. On the other hand 8 other
GPIOs can be pulled to GND or 3.3V.

2. If TPS-1is operated in host serial or parallel mode, all interface signals
are routed to two multipin connectors (CN2 and CN3) from which CPU
boards can be wired using the wire bundle that is delivered with the TPS-
1 low-cost Solution Kit.

Figure 4-1 shows the position of the connectors that are described in the
subsequent chapters.

Figure 4-1: Connector position on adapter board
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4.1 Multi-board Connector CN1

As adapter board and TPS-1 board are normally operated plugged together, the
adapter board has another 68-pin connector that matches its counterpart on the
TPS-1 board. All CN1 pins are directly routed to CN2 respectively CN3; you can
therefore access any CN1 signal for measurement or control purposes on CN2
and CN3. The pin assignment for CN1 is the same as for J4 on the TPS-1 board
and shown in Table 3-7.

4.2 CPU Board Connectors CN2 and CN3

While CN1 is primarily used for hooking up the TPS-1 board, CN2 and CN3 are
used for plugging connections to your target CPU boards. You can, but do not
have to use the wire set that is delivered together with the TPS-1 Low-cost
Solution Kit.

Simple 2.54mm pitch 2-row connectors are used for CN2 and CN3. The
silkscreen on the adapter board indicates to which CN1 pin the CN2/3 pins are
routed; Table 4-1 and Table 4-2 show which signals hence are available where.
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Table 4-1: CPU board connector CN2 pin assignment

J4 pin TPS-1 signal CN2 pin TPS-1 signal J4 pin
B1 GPIO34 1 2 GPIO35 B2
B3 GPIO36 3 4 GPI1037 B4
B5 GPIO38 5 6 GPIO39 B6
B7 GPIO40 7 8 GPIO41 B8
B9 GP1042 9 10 GP1043 B10
B11 GPIO44 11 12 GPIO45 B12
B13 GPIO46 13 14 GPIO47 B14
B15 INT_OUT 15 16 WD_IN B16
B17 WD_OuUT 17 18 No signal B18
B19 TPS1_RST_IN |19 20 RESETN B20
B21 TPS1-T1 21 22 TPS1-T2 B22
B23 TPS1-T3 23 24 TPS1-T4 B24
B25 TPS1-T5 25 26 TPS1-T6 B26
B27 VDD 27 28 VDD B28
B29 VDD 29 30 VDD B30
B31 GND 31 32 GND B32
B33 GND 33 34 GND B34

Table 4-2: CPU board connector CN3 pin assignment

J4 pin TPS-1 signal CN3 pin TPS-1 signal J4 pin

Al GPIOO 1 2 GPIO1 A2

A3 GPI02 3 4 GPIO3 A4

A5 GPI0O4 5 6 GPIO5 A6

A7 GPIO6 7 8 GPIO7 A8

A9 GPIO8 9 10 GPIO9 Al10
All GPIO10 11 12 GPIO11 Al2
Al3 GPI012 13 14 GPI1013 Al4
Al15 GPIO14 15 16 GPIO15 Al6
Al7 GPIO16 17 18 GPIO17 Al8
A19 GPIO18 19 20 GPIO19 A20
A21 GPI1020 21 22 GPI1021 A22
A23 GPI1022 23 24 GPI1023 A24
A25 GPIO24 25 26 GPIO25 A26
A27 GPI1026 27 28 GPI1027 A28
A29 GPI1028 29 30 GPI1029 A30
A3l GPIO30 31 32 GPIO31 A32
A33 GPI1032 33 34 GPIO33 A34
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4.3 LED Connector CN5

The LED connector CN5 is another simple 2.54mm pitch 2-row connector with
16 pins. Circuit-wise CN5 is separated from the rest of the circuit. Each CN5 pin
pair is connected to a green LED (via series resistor) and then to GND. Thus a
logical high level on the pin pair lights the LED. A total of 8 LEDs are provided.
Table 4-3 shows the assignment of LEDs to pins.

Table 4-3: LED connector CN5 pin assignment

LED CNS5 pin LED
LED1 1 2 LED1
LED2 3 4 LED2
LED3 5 6 LED3
LED4 7 8 LED4
LEDS 9 10 LEDS
LED6 11 12 LEDG6
LED7 13 14 LED7
LEDS8 15 16 LEDS8

The separation of the CN5-related circuit of the rest allows a more flexible usage
of the limited number of LEDs. If you want to check TPS-1 output data in a simple
parallel I0-mode application, you can wire the 8 LEDs with the jumper cables in
the kit between CN5 and CN2/3 to arbitrary GPIOs of TPS-1 according to Table
4-1 andTable 4-2.

If desired the LEDs can as well be used as a primitive “logic analyser” if you tap
signals between TPS-1 and the host CPU with one of the provided LEDs. If you
do this, make sure that the signal timing is sufficiently uncritical to drive an LED.

Figure 4-2 illustrates the position of the LEDs.

Figure 4-2: LED position on adapter board
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4.4 Pull Resistor Connector CN4

Note:

The pull resistor CN4 is another simple 2.54mm pitch 2-row connector with

20 pins. Circuit-wise CN4 is separated from the rest of the circuit. CN4 has eight
10kQ pull-up resistors that are connected to 3.3V and eight hard GND
connections. Some remaining pins are connected to 3.3V and GND for optional
supply of external circuitry.

Table 4-4 shows the pin assignment for CN4.

If you draw current from connector CN4, please make sure that the power supply

circuitry on the TPS-1 main board is not overloaded.

Table 4-4: Pull resistor connector CN4 pin assignment

Signal CN4 pin Signal

3.3v 1 2 3.3v

GND 3 4 10kQ pull-up
GND 5 6 10kQ pull-up
GND 7 8 10kQ pull-up
GND 9 10 10kQ pull-up
GND 11 12 10kQ pull-up
GND 13 14 10kQ pull-up
GND 15 16 10kQ pull-up
GND 17 18 10kQ pull-up
GND 19 20 GND
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Revision History

Revision Issue Date Major changes
R21UT0239ED0100 | May 31st 2017 Initial release
R21UT0239ED0101 | August 31, 2018 added operating current to Table 2-1

rearranged table in chapter 2.4

clarified power supply alternatives in chapter 3.4
Table 3-1: cleaned up

clarified wording in chapter 3.10.2
removed text after Table 4-4

various minor corrections
R21UT0239ED0102 | April 12t 2019 minor changes

update the list of related documents table
added RX66T host CPU info in Chapter 1
various minor corrections
R21UT0239ED0103 | September 12th, 2023 | minor changes

update the list of related documents table;

in chapter 3.8 reset circuit (added reset diagram
for board revision 3.0).
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