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Summary

This application note describes how to configure the communications evaluation unit for the use of the various peripheral
modules of the EC-1 LSI chip for industrial Ethernet communications.
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1. Overview

1.1 Overview

This application note describes the usage of the communications evaluation board for the EC-1 (TS-EC-1-COM made by
TESSERA TECHNOLOGY INC.).

This board includes the interfaces listed below for use in evaluating communications by the EC-1.
[J EtherCAT®
L] USB
O 12C
0] CsI
[ SPI
[J RS-485
U CAN
] JTAG
[J General-purpose ports

[ Others (extension connectors)
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1.2 Overall Block Diagram
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Figure 1.1 Overall Block Diagram
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2. General Specifications

2.1 Electrical Specifications

This section gives the electrical and other specifications of this product in a set of tables.

Item Specifications
Rated voltage DC5V
DC4.75Vt05.25V

Power supply

Range of voltage tolerance

100 mA or less
Status LED (POWER) Green

Current drawn internally

2.2 Environmental Specifications and Mass

Item Specifications

Physical environment Ambient temperature for operation 0to 55°C
-25t070°C
30 to 90% RH (no condensation)

30 to 90% RH (no condensation)

Ambient temperature for storage

Ambient humidity for operation

Ambient humidity for storage

Atmosphere for operation No corrosive gas

Mass — Approximately 180 g

83 (W) x 74 (H) (not including protrusions)

Board dimensions —

2.3 Communications Specifications

Item Specifications
Communications protocols EtherCAT
Communications control IC ECA1

EtherCAT PHY TLK105 from TI

Communications method

IEEE 802.3u (100Base-TX)

Form of isolation

Pulse-transformerisolation

Status LEDs RUN (green), ERR (red)
L/AIN (green), L/A OUT (green)
STAT (green/read)
External interfaces RJ-45 x 2
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3. Names and Functions of Parts
3.1 Clock

The EC-1 system clock (25 MHz) is supplied by this board.

Oscillator

25MHz

EC-1

Figure 3.1 System clock supply

3.2 Communications Section

EtherCAT.

EtherCAT Communication connector
(ECATIN, ECATOUT) IEEE802.3u

#8 pin

#1 pin

NC
NC
RXD-
NC
NC
RXD+
TXD-
TXD+

Lol IR0 RZEN D=0 ol E=r 0N R f==]

Conformity connector : RJ-45connector

Conformity cable : Double shielded cable
Figure 3.2 EtherCAT Communications Connectors
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3.3 Power Supply and Peripheral Pins

SPI Output
RS485 Output

CAN Output

12C Output

DC5V Power Supply connector

(OV -- +5V)
Figure 3.3 Power Supply and I/0 Connectors
3.31 CAN I/F pins
These pins function as the pin headers for the CAN interface.
Table 3.1 CAN I/F (J4 FFC-4AMEP1)
Pin No. /10 Signal Name
1 — 5V
2 110 CANH
3 — FG
4 110 CANL
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3.3.2 RS 485 I/F pins

These pins function as the pin headers for the RS-485 interface.

Table 3.2 RS485 I/F (J1 FFC-6AMEP1)

Pin No. 110 Signal Name
1 — +5V

2 Output A

3 Output B

4 Input VA

5 Input Y

6 — GND

3.33 SPI I/F pins

These pins function as the pin headers for the SPI.

Table 3.3 SPI I/F (J7 FFC-6AMEP1)

Pin No. /10 Signal Name
1 Clocks RSPCK

2 I/0 MISO0

3 I/0 MOSI0

4 I/0 SSL00

5 I/0 SSLO1

6 I/0 SSL02
3.34 I2C I/F pins

These pins function as the pin headers for the 12C.

Table3.4  I12C IIF (J9 FFC-4AMEP1)
Pin No. 110 Signal Name
1 — +3.3V
2 SCL1 SCL1
3 SDA1 SDA1
4 — GND
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34 Status LEDs

Communication Status LED

RUN

Operation : Turn on

Safe Operation : Single flash
Pre Operation : Blinking
Initialization : Turn off

L/AIN

Link up operation: Flickering
Physical layer link up : Turn on
Physical layer non-link up : Turn off

L/AOUT

Link up operation: Flickering
Physical layer link up : Turn on
Physical layer non-link up : Turn off

ERR

WD Time Out : Double flash

Sync or Communication data are abnormal : Single flash
Communication setting is abnormal : Invalid configuration
Normal operation: Turn off

STAT (RUN+ERR)

Operation : Turn on

Sync or Communication data are abnormal : Single flash
Safe Operation : Single flash

Pre Operation : Blinking

Initialization : Turn off

Figure 3.3 Communications Status LEDs

The EtherCAT slave controller (ESC) controls lighting of the status LEDs.

Table 3.5 EtherCAT Status LEDs

Pin No. I[o) Signal Name
CATLINKACT1 Output LED1
CATLINKACTO Output LED2
CATLEDRUN Output LED3
CATLEDERR Output LED4
CATLEDSTER Output LED5
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3.5 Power supply, General-Purpose LEDs

General purpose LED
No1 -- No4

PWR
Turn on by power supply injection

Figure 3.4 Power-Supply and General-Purpose LEDs

3.51 Power supply LEDs

The power for various devices is generated by the input of 5-V DC through a DC jack or via the USB.
When 5.0 V is supplied, the POWER_LED lights up in green.

DC Jack
DC+5V
EC-1
USB Digital 3.3 V
Mini-B
'—} Analog 1.2 V

Power
supply IC
RAA230233

Digital 3.3 V

Analog 1.2 V

Figure 3.5 Power-Supply Connection
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3.5.2 General-Purpose LEDs

Table 3.6 General-Purpose LEDs

Pin No. I[o) Signal Name
PS3 Output LD1
PS2 Output LD2
PS1 Output LD3
PSO Output LD4
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3.6 DIP Switch Block

DIP Switch

]

I

ID (0--255)
(SW2)
1 Lower bit -
Figure 3.6 DIP Switch Block
The DIP switches of SW2 are used to set the node ID (0 to 255).
Table 3.7 DIP Switches (SW2)
Switch No. Name of EC-1 Signal Function
SW2-1 PEO ID SW2-1
SW2-2 PE1 ID SW2-2
SW2-3 PE2 ID SW2-3
Sw2-4 PE3 ID SW2-4
SwW2-5 PE4 ID SW2-5
SW2-6 PE5 ID SW2-6
Sw2-7 PE6 ID SW2-7
Sw2-8 PE7 ID SW2-8
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3.7 Debugging Connector and Push Switch

Other connector 1

UART connector
(power supply)

JTAG connector

Reset switch (SW1)

Figure 3.7 Push Switch and Other Connectors on the Board

3.71 Reset switch(SW1)

This push switch generates a reset of the EC-1 and its I/O pins.

3.7.2 JTAG connector (CN2)

This is a half-pitch connector having JTAG-20 pins for debugging. Connector: SHF-110-01-L-D-TH

Table 3.8 JTAG CN2

Pin No. Signal Name Pin No. Signal Name

1 VRef 2 T™MS

3 GND 4 TCK

5 GND 6 TDO

7 — 8 TDI

9 GND 10 RESET

11 GNDcap 12 GND

13 GNDcap 14 GND

15 GND 16 GND

17 GND 18 GND

19 GND 20 GND
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3.7.3 UART connector (CN5)

This is a USB Mini-B type connector for the USB interface to be used as a UART.

Table 3.9 UART CN5

Pin No. Signal Name
1 VBUS

2 -D

3 +D

4 ID

5 GND

3.74 USB connector (CN1)

This is a USB Mini-B type connector for the USB interface.

Table 3.10 USB CN1

Pin No. Signal Name
1 VBUS
2 USB_DM
3 USB_DP
4 GND
5 GND
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3.8 Jumper Blocks

Other connector 1

Figure 3.8 Jumper Blocks

The jumper blocks are used to switch the signal lines on the EC-1 communications board. Switching jumpers enables the
output to the combination connector and the switching of peripheral functions.

2
Assignment of jumper pins 11@© @ @3

Figure 3.9 Jumper Pin Assignment

3.8.1 Switching of EtherCAT Interrupts and GPIO Outputs to the Combination Connector

Board silkscreen mark: J3
Connector: Jumper
Part type number: FFC-3AMEP1

Table 3.11 Jumper Pin J3

Jumper Connection Function
1-2 CATSYNCO
2-3 P74

Default: Short-circuit 2-3

ROIAN3684EJO110 Rev.1.10 RENESAS Page 15 of 22
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3.8.2 Switching of EtherCAT Interrupts and GPIO Outputs to the Combination Connector

Board silkscreen mark: J5
Connector: Jumper
Part type number: FFC-3AMEP1

Table 3.12 Jumper Pin J5

Jumper Connection Function
1-2 CATSYNC1
2-3 P73

Default: Short-circuit 2-3

3.8.3 Switching of EtherCAT Interrupts and GPIO Outputs to the Combination Connector

Board silkscreen mark: J6
Connector: Jumper
Part type number: FFC-3AMEP1

Table 3.13 Jumper Pin J6

Jumper Connection Function
1-2 CATIRQ
2-3 P72

Default: Short-circuit 2-3

3.8.4 Switching between SPI and 12C

Board silkscreen mark: J10
Connector: Jumper
Part type number: FFC-3AMEP1

Table 3.14 Jumper Pin J10

Jumper Connection Function
1-2 12C (SCL1)
2-3 USB (VBUSIN)

Default: Short-circuit 2-3
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3.9 Combination Connector

Other connector 2

Combined connector

Figure 3.10 Combination Connector

The combination connector is used to connect an external device to the EC-1 communications board. This enables the
connection of an external microcontroller to the I/0 board.

A34 A1
K 7
B34 B1

Assignment of pins on the combination connector

Figure 3.11 Combination Connector Assignment
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Table 3.15 Assignment on the Combination Connector

Pin No. EC-1 Assignment Pin No. EC-1 Assignment

A1 — B1 —

A2 — B2 —

A3 — B3 —

Ad — B4 —

A5 — B5 —

A6 — B6 —

A7 P97 B7 —

A8 P44 B8 —

A9 (IRQ2) P77 B9 —

A10 (IRQ3) P76 B10 —

A11 (IRQ4) P75 B11 P77/RSPCKO

A12 (IRQ5) P74/CATSYNCO B12 P75/SSL00

A13 (IRQ6) P72/CATSYNC1 B13 PA1/MOSI0

A14 (IRQ7) P72/CATIRQ B14 PAO/MISO0

A15 (D8) P71 B15 —

A16 (D9) P70 B16 —

A17 (D10) PA7 B17 —

A18 (D11) PA6 B18 —

A19 (D12) PA5 B19 —

A20 (D13) PA4 B20 Reset

A21 (D14) PA3 B21 —

A22 (D15) PA2 B22 —

A23 (TPSA0) PA1 B23 —

A24 (A1) PAO B24 —

A25 — B25 —

A26 — B26 —

A27 SSL10 B27 V3.3

A28 RSPCK1 B28 —

A29 MOosI1 B29 —

A30 MISO1 B30 —

A31 — B31 GND

A32 — B32 GND

A33 — B33 GND

A34 — B34 GND
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3.10 TestPins

TEST Pad

This is a list of pins connected to the pads from the EC-1 on this board.

The pads are $0.8-mm through holes.

TEST Pin

D5V0
~3 D3V3
D1v2

CATSYNCO
CATSYNC1
CATIRQ

ERROUT
TRSTZ
RESZ
XT1

Figure 3.12 Test Pins

Table 3.16 List of Pins

Pin Name Pad Name Handling of Pins Connected to the Pads
PM3 CATSYNCO —
PM2 CATSYNC1 —
PU7 CATIRQ —
D5V D5V0 —
D3.3V D3V3 —
D1.2v D1V2 —
ERROUT ERROUT —
TRST# TRSTZ —
RES# RESZ —
EXTAL XT1 —
A1.2V A1V2 —
ROIAN3684EJO110 Rev.1.10 RENESAS Page 19 of 22
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4. Board Dimensions

This section describes the dimensions of the EC-1 communications board.

v
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= g e ’ EC-1 Coma Board
Rl 2| i Rev. 10
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- ot
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X ||||||||||annnﬂ =
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Figure 4.1 External Dimensions of the Board
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5. Examples of Applications

The following are descriptions of examples of applications for use in evaluating the communications board.

5.1 External Access to the ESC via SPI
Access the ESC of the EC-1 is enabled externally from an external microcomputer.

This can be realized with reference to the following sample program and document.

Master: EC-1 Remote 1/0O Sample Program
ESC H/W driver for access via the SPI
Application Note (r01an3780ej0100)

Slave: EC-1 Communications Board Manual
(this EC-1 Sample Program
ESC H/W library for SPI access
Application Note (r01an3780ej0100)

EC-1 Master EC-1Slave
EC-1 remote /O board EC-1 communications board

IRQ4 &<—— CATIRQ
IRQ7 &————— CATSYNCO
IRQ13 &—————— CATSYNC1

MOSI —% MOSI

MISO MISO
SSL10 SSL10

RSPCK1 —W RSPCK1

PDI (process data interface)

PHYx2

EEPROM

Figure 5.1 SPI Connections
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6. Website and Support

Renesas Electronics website
http://japan.renesas.com/
Inquiries

http://japan.renesas.com/contact/

All trademarks and registered trademarks are the property of their respective owners.
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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 document, refer to the relevant sections of the document as well as any technical updates that
have been issued for the products.

1. Handling of Unused Pins
Handle unused pins in accordance 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. Prohibition 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 LS| 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 a product with a different part number, confirm that the

change will not lead to problems.

— The characteristics of an MPU or MCU in the same group but having a different part number may differ in terms
of the internal memory capacity, layout pattern, and other factors, which can affect the ranges of electrical
characteristics, such as characteristic values, operating margins, immunity to noise, and amount of radiated
noise. When changing to a product with a different part number, implement a system-evaluation test for
the given product.

- Arm and Cortex are registered trademarks of Arm Limited (or its subsidiaries) in the EU and/or elsewhere.
All rights reserved.
- Ethernet is a registered trademark of Fuji Xerox Co., Ltd.

- |IEEE is a registered trademark of the Institute of Electrical and Electronics Engineers Inc
+ TRON is an acronym for "The Real-time Operation system Nucleus.

+ ITRON is an acronym for "Industrial TRON.

- MITRON is an acronym for "Micro Industrial TRON.

+ TRON, ITRON, and pITRON do not refer to any specific product or products.

- EtherCAT® and TwinCAT® are registered trademark and patented technology, licensed by Beckhoff Automation
GmbH, Germany.

- Additionally all product names and service names in this document are a trademark or a registered trademark which
belongs to the respective owners.
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11.
12.
(Note 1) “Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly controlled subsidiaries.

. Itis the responsibility of the buyer or distributor of Renesas Electronics products, or any other party who distributes, disposes of, or otherwise sells or transfers the product to a third party, to notify such third

Notice

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 or any other use of the circuits, software, and information in the design of your product or system. Renesas Electronics disclaims any and all liability for any losses and damages incurred by

you or third parties arising from the use of these circuits, software, or information.

Renesas Electronics hereby expressly disclaims any warranties against and liability for infringement or any other claims involving 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, including but not limited to, the product data, drawings, charts, programs, algorithms, and application

examples.

No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or others.

You shall not alter, modify, copy, or reverse engineer any Renesas Electronics product, whether in whole or in part. Renesas Electronics disclaims any and all liability for any losses or damages incurred by

you or third parties arising from such alteration, modification, copying or reverse engineering.

Renesas Electronics products are classified according to the following two quality grades: “Standard” and “High Quality”. The intended applications for each Renesas Electronics product depends on the

product’s quality grade, as indicated below.

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

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

Unless expressly designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas Electronics document, Renesas Electronics products are

not intended or authorized for use in products or systems that may pose a direct threat to human life or bodily injury (artificial life support devices or systems; surgical implantations; etc.), or may cause

serious property damage (space system; undersea repeaters; nuclear power control systems; aircraft control systems; key plant systems; military equipment; etc.). Renesas Electronics disclaims any and all

liability for any damages or losses incurred by you or any third parties arising from the use of any Renesas Electronics product that is inconsistent with any Renesas Electronics data sheet, user's manual or

other Renesas Electronics document.

When using Renesas Electronics products, refer to the latest product information (data sheets, user's manuals, application notes, “General Notes for Handling and Using Semiconductor Devices” in the
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party in advance of the contents and conditions set forth in this document.
This document shall not be reprinted, reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.

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