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10.

11.
12.

Notice

All information 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.

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.

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

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.

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.

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.

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. 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.g. 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.

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.

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.

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.

This document may not be 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, 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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1. Introduction

The Starter Kit for V850E2/FG4-L serves as a simple and easy to use platform for evaluating the
features and performance of Renesas Electronics’ 32-bit VB50E2/FG4-L™ microcontrollers.

Features:

. Connections for on-chip debugging and flash memory programming

« Access to all microcontroller I/O pins

User interaction through potentiometer, buttons, and LEDs

Serial interface connections for RS232, LIN and CAN

Power supply by E1 On-Chip debugger or externally (3,3V to 5V DC input)

This document will describe the functionality provided by the Starter Kit and guide the user
through its operation. For details regarding the operation of the microcontroller, refer to the
V850E2/FG4-L User Manual which is available at www.renesas.eu

CAUTIONS
1. Do notlook into the LED beam!

Special care must be taken with the high power LED D1 and RGB LED D6!

2. When power supply of E1 On-Chip debugger is used please note that the maximum
current provided by the debugger is limited to 200mA. Thus external power supply
is required in case all functions on the Starter Kit are used to full extend. In case
High power LED D1 is used while electrically supplied by E1 On-Chip debugger,
configure CN14 to “1-2 position” only.

R20UT0939ED0100 SAS Page 4
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2. Quick Start — Connector and jumper overview

CN1 CN2
Pin Function Pin Pin Function Pin
1 GND JPO_0 2 1 GND P11 2
3 GND JPO_1 4 3 GND P1_2 4
5 GND | JPO_2 6 5 GND | P1_3 6
7 | oND | JPO_3 8 7 |GND | P14 8
9 |oNnD | Jro 4 | 10 9 |oND | PL5 | 10
11 GND JPO_5 12 11 GND P1_6 12
13 GND PO_O 14 13 GND P1_7 14
15 GND PO_1 16 15 GND P1_8 16
17 GND PO_2 18 17 GND P1_9 18
19 GND PO_3 20 19 GND | P1_10 20
21 GND PO_4 22 21 GND | P1_11 22
23 GND PO_5 24 23 GND | P1_12 24
25 GND PO_6 26 25 GND | P1_13 26
27 GND PO_7 28 27 GND | P1_14 28
29 | GND P0_8 30 29 | GND | P1_15 | 30
31 | GND P0_9 32 31 | GND | P11.0 | 32
33 JoND | PO 10 | 34 33 | GND | P111 | 34
35 | GND | PO 11 | 36 35 | GND | P11.2 | 36
37 GND PO_12 38 37 GND | P11_3 38
39 VDD VDD 40 39 VDD VDD 40
Table1. CN1-CN2 - Signal assignment

R20UT0939ED0100
Mar 8, 2012
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CN3 CN4
Pin Function Pin Pin Function Pin
1|l oND | P118 2 1] GND | P41 2
3 GND P11 9 4 3 GND P4_2 4
5 GND P10_0 6 5 GND P4_3 6
7 GND P10_1 8 7 GND P4_4 8
9 GND P10_2 10 9 GND P4_5 10
11 GND P10_3 12 11 GND P4_6 12
13 GND P10_4 14 13 GND P4_7 14
15 GND P10_5 16 15 GND P4_8 16
17 GND P10_6 18 17 GND P4_9 18
19 | eNnD | P07 | 20 19 | oND | P4 10| 20
21 | oNnD | P08 | 22 21 |eND | P32 | 22
23 | oND | P10 9 | 24 23 | eND | P33 | 24
25 GND | P10_10 26 25 GND P3_4 26
27 GND | P10_11 28 27 GND P3_5 28
29 GND | P10_12 30 29 GND P3_6 30
31 GND | P10_13 32 31 GND P3_7 32
33 GND | P10_14 34 33 GND | PO_13 34
35 GND | P10_15 36 35 GND | PO_14 36
37 |oNnD | Pao | 38 37 | oND | PO 15 | 38
39 VDD VDD 40 39 VDD VDD 40
Table 2. CN3 - CN4 - Signal assignment

R20UT0939ED0100
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Jumper / Description Setting Note
Connector
CN5 Micro Controller power distribution 1-2 | Common VDD rail (Note 2)
3-4 | AOVDD to uC
5-6 | REG1VDD to uC
7-8 | E1VvDDto puC
9-10 | EOVDD to uC
11 -12 | REGOVDD to uC
13-14 | OSCVDD to pC
15-16 | I0VDD to puC
CN6 Board supply selection Supply by E1 Debugger
3-4 (Note 3)
CN7 External supply (optional) i +3.3V to +5.0V DC (optional)
(Note 3)
CN8 RS232 1-2 | TX signal to DB9 CN12
3-4 | RX signal to DB9 CN12
LIN 7-8 | VBAT (12V externally) to CN12
9-10 | LIN Signal to DB9 CN12
11-12 | Ground to DB9 CN12
CN9 1-2 | Sleep disabled
CN10 CANO 1-2 | If bus termination is needed
CAN1 3-4
CN13 12V external supply (VBAT) for 1 12V DC from external
LIN and CAN 2 Ground from external
CN14 Power selection LED D1 1-2 | Low power setting
—4 | High power setting (CAUTION)
CN15 E1 Debugger interface Connect E1 Debugger
CN18 Test pin 1 VDD on board
2 Ground on board
Table 3.  Jumper / Connector settings overview
Notes:

1. Bold font indicates default setting.

2. Pins 1 — 2 can be used to measure uC total supply current.

3. In case CAN is used, the supply voltage must be 5.0V

R20UT0939ED0100
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Board Overview

Figure 1 provides a top level view of the Starter Kit. Highlighted in the image are several areas of

functionality.

Blue:
Red:

Green:

Microcontroller Area

Power Supply Area

Functional Areas

These areas are described in detail in the following sections.
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2.1 Microcontroller Area
The Microcontroller Area of the Starter Kit includes the following features:

« Interfaces to all microcontroller I/O pins
« Clock supply for microcontroller (16MHZz)

2.2 Pin Interfaces
Each microcontroller 1/0 pin is connected to a Pin Interface. The Pin Interface is a group of pads
that allow easy probing of 1/0 pins, and provide the ability to selectively connect the 1/O pins to
power, ground or other signals. Figure 2 shows a picture of unpopulated pin interfaces CN1 to CN
4. Through-hole pads with 0.1” spacing are provided for signal probing and connections. These
pads can be populated with standard 0.1” headers to facilitate signal probing.

Figure 2. Pin Interfaces

2.3 Power Supply Area
The power supply area includes a DC jack type connector for providing external power supply to
the Starter Kit and its components. The external supply is reversibly protected against overload
and overvoltage. Nevertheless, please always observe the right polarity and voltage.

Caution: The voltage provided by connector CN7 is not regulated and is supplied to the
integrated circuits. Damage may occur if a voltage greater than that described in
Table 4 is supplied.

Connector Description Rail Input Voltage
Range
CN7 DC Power Jack ID=2.0mm, center positive VDD +3.3V to +5.0V

Table 4. CN7 - Power Supply Connector Specification

R20UT0939ED0100 SAS Page 9
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2.3.1 Voltage Rail

The Main Board provides two options for powering the board’s integrated circuits. Jumper CN6 is
provided to select from the available voltage sources (E1 On-Chip debugger or external supply),
or to completely disconnect the rail. A green indicator LED, D8, is provided to easily observe the
power state of the VDD voltage rail

Jumper Description Setting Supply by
CN6 Starter Kit supply voltage selection 1-2 External (CN7)
3-4 E1 Debugger (CN15)

Table5. CN6 - Supply Voltage Selection

2.4 Functional Areas

The functional areas provide various circuits and components useful for interacting with the
microcontroller’s 1/O:
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Figure 3. Functional Areas
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24.1 LEDs

2.4.1.1 White LED (High Brightness)

A RGB white high brightness / high power LED, D1, is provided to allow visual observation of
microcontroller output port state. The LED signal is active high.

LED Device Port
D1 PO 15
Table 6. White LED Signal

The maximum output power of D1 can be limited by jumper CN14:

2.4.1.2 Blue LEDs

Jumper Setting Description
CN14 1-2 Low output power
3-4 High output power
(CAUTION)
open LED disabled
Table 7. CN14 - White LED Power selection

Four blue LEDs, D2 to D5, are provided to allow visual observation of microcontroller output port
states. The LED signals are active high.

2413 RGB LED

LED Device Port
D2 P13
D3 P1 4
D4 P15
D5 P1 6
Table 8. Blue LED Signals

An RGB (red / green / blue) LED, D6, is provided to allow visual observation of microcontroller
output port states. The LED signals are active high.

LED Device Port
D6 Red P1 14
D6_Green P1_13
D6_Blue P1 12

Table 9. RGB LED Signals

Mar 8, 2012
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2.4.2 Pushbutton Switches

Two pushbutton switches, SW1 and SW2, are provided to allow the switching of microcontroller
input port states. The switches are active low and normally open.

Switch Device signal Active Level | Inactive State
Swi RESET low open
SW2 PO_0 (INTPO) low open

Table 10. Pushbutton Switch Signals

2.4.3 Analog Input - Potentiometer

Potentiometer R25 is provided to generate analog voltages to the microcontroller’'s analog input
ADAAQOIO. By turning the potentiometer screw, a voltage between GND and VDD can be adjusted.

Potentiometer | Analog Input FG4-L
R25 ADAAOIO

Table 11. Analog Input Signals

Note: R23 acts as overload protection in case P10_0 is configured to output accidentally.

R20UT0939ED0100 Page 12
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2.4.4 Serial Communications Interfaces

2.4.4.1 RS232and LIN

One RS232 transceiver, 1C20, is supplied to provide a serial interface. The transceiver is
connected to the microcontroller's UART interface (URTE10).

One Local Interconnect Network transceiver, 1C21, is supplied to provide a LIN interface. The
transceiver is connected to the microcontroller’'s LIN capable UART interface (URTE11).

The serial interfaces are connected to the DB9 connector CN12 via jumper CN8.

Caution: The DB9 connector CN12 is shared between the board’s RS232 and LIN interface.
Ensure that each interface is configured for the operation of only one, RS232 or

LIN, using jumper CN8.

Transceiver UART instance CNB8 Setting Device signal
IC20 1-2 URTE10TX
URTE10
(RS232) 3-4 URTE10RX
5-6 Ground
IC21 7-8 VBAT (12V DC)
URTE11l
(LIN) 9-10 URTE11
11-12 Ground
- - 13-16 Not used

Table 12. CNB8 - Serial Communications Interfaces Signals

In order to operate the LIN interface, a 12V supply (VBAT) from external is required. This can be
achieved by connecting 12V DC to CN13 Pin1.

Connector Position Description
CN13 1 External 12V supply
2 Ground

Table 13. CN13 - External 12V supply LIN

Caution: Ensure to NOT connect 12V DC to CN18 pin 1. This would create an overvoltage
condition for all electrical devices on the Starter Kit and will lead to irrecoverable

damage!
Connector Position Description
CN18 1 VDD Test point
2 Ground
Table 14. CN18 — Starter kit supply test points
R20UT0939EDO0100 Page 13
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The operation modes of the LIN transceiver can be controlled by jumper CN9:

Jumper Position Description
CN9 1-2 Sleep disabled
3-4 Local wake-up input
(negative edge
triggered)

Table 15. CN9 —LIN transceiver mode control

Please refer to the LIN transceiver’'s data sheet for details.

2.4.4.2 CAN Interfaces

CAN transceivers, 1C24 and IC25, are supplied to provide two CAN bus interfaces. Each
transceiver is connected to one of the microcontroller's CAN interfaces (FCNO, FCN1). The CAN
bus interfaces are connected to the DB9 connectors CN17 and CN19 (not assembled on starter
kit). Jumper CN10 provides additional CAN bus interface configuration options including the
ability to selectively interconnect CAN bus interfaces on-board.

In order to achieve CAN bus communication, it is necessary to supply the transceivers with a
nominal 12 volt supply voltage in addition to the I/O voltage. This can be achieved by connecting
12V DC to CN13 Pin1.

Connector Position Description
CN13 1 External 12V supply
2 Ground

Table 16. CN13 - External 12V supply CAN

Caution: Ensure to NOT connect 12V DC to CN18 pin 1. This would create an overvoltage
condition for all electrical devices on the Starter Kit and will lead to irrecoverable
damage!

Note: The Starter Kit's supply voltage must be chosen with 5.0V to operate the CAN transceivers.

R20UT0939ED0100 Page 14
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Transceiver FCAN instance CN10 Device signal
Setting
IC24 1-2 Enable termination resistor
(CANO) FCNO
IC25 3-4 Enable termination resistor
(CAN1) FCN1
Al Al 5-6 Connect to on-board CAN bus
7-8 Connect to on-board CAN bus
Table 17. CN10 - CAN Interfaces Signals
R20UT0939ED0100 Page 15
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2.5 On-chip Debug and Flash Programming Connector
Connectors CN15 is provided to allow the connection of microcontroller debug and flash
programming tools. Connector CN15 is a 14 pin, 0.1” pin pitch connector. The pinout of this
connector allows the connection of the Renesas E1 On-chip debugger.

3. Software
For a detailed description of the demonstration SW already programmed to the microcontroller,
please refer to the documentation that can be found in the related application folder on the CD

provided with the starter Kkit.

R20UT0939ED0100 Page 16
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Precautions

3.1 Do not look into the LED beam!
Special care must be taken with the high power LED D1 and RGB LED D6!

3.2 Power supply limitation of E1 Debugger
When power supply of E1 On-Chip debugger is used please note that the maximum current
provided by the debugger is limited to 200mA. Thus external power supply is required in case all
functions on the Starter Kit are used to full extend. In case High power LED D1 is used while
electrically supplied by E1 On-Chip debugger, configure CN14 to “1-2 position” only.

R20UT0939ED0100 Page 17
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4. Schematics

R20UT0939ED0100 Page 18
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