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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.

Y ou should not ater, 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. Y ou 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 reasonabl e 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 errorsin 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. Y ou 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 el ectronic 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 repesaters; nuclear reactor control systems; medical equipment or
systemsfor 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.

Y ou 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 aloneis 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 al 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.

(Note1) “RenesasElectronics’ asused in this document means Renesas Electronics Corporation and also includes its majority-

owned subsidiaries.

(Note2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.
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IMPORTANT INFORMATION

<  READ this user’s manual before using this dashboard platform.

<~ KEEP the user’s manual handy for future reference.

Do not attempt to use the dashboard platform until you fully understand its layout concept.
MCU:

Throughout this document, the term “MCU” shall be defined as the Renesas M16C Tiny series, R8C/2G/2H
microcomputers.
Improvement Policy:

Renesas System Solutions (Beijing) Co., Ltd., Shanghai Branch (hereafter collectively referred to as
Renesas) pursues a policy of continuing improvement in design, performance, and safety of this evaluation
board. Renesas reserves the right to change, wholly or partially, the specifications, design, user’s manual and
other documentation at any time without notice.

Target User of the Product:

This product should only be used by those who have carefully read and thoroughly understood the information
as well as restrictions contained in the user’s manual. Do not attempt to use the product until you fully
understand its mechanism.

Support:

Regarding support for the product, no services are provided at all.

Renesas System Solutions (Beijing) Co., Ltd. Shanghai Branch
Unit 207 AZIA Center, NO 1233 Lujiazui Ring Road, Pudong District, Shanghai, China
Tel: 021-68880556  Fax: 021-68880559  Zip: 200120
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LIMITED WARRANTY

Renesas warrants its products to be manufactured in accordance with published specifications and free from
defects in material and/or workmanship. The foregoing warranty does not cover damage caused by fair wear
and tear, abnormal store condition, incorrect use, accidental misuse, abuse, neglect, corruption, misapplication,
addition or modification or by the use with other hardware or software, as the case may be, with which the
product is incompatible. No warranty of fitness for a particular purpose is offered. The user assumes the entire
risk of using the product. Any liability of Renesas is limited exclusively to the replacement of defective

materials or workmanship.

DISCLAIMER

RENESAS MAKES NO WARRANTIES, EITHER EXPRESS OR IMPLIED, ORAL OR
WRITTEN, EXCEPT AS PROVIDED HEREIN, INCLUDING WITHOUT LIMITATION
THEREOF, WARRANTIES AS TO MARKETABILITY, MECRCHANTABILITY, FITNESS FOR
ANY PARTICULAR PURPOSE OR USE, OR AGAINST INFRINGEMENT OF ANY PATENT.
IN NO EVENT SHALL RENESAS BE LIABLE FOR ANY DIRECT, INCIDENTAL OR
CONSEQUENTIAL DAMAGES OF ANY NATURE, OR LOSSES OR EXPENSES RESULTING
FROM ANY DEFECTIVE PRODUCT, THE USE OF ANY PRODUCT OR ITS
DOCUMENTATION, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.
EXCEPT AS EXPRESSLY STATED OTHERWISE IN THIS WARRANTY, THIS PRODUCT IS
SOLD “AS IS”. AND YOU MUST ASSUME ALL RISK FOR THE USE AND RESULTS
OBTAINED FROM THE PRODUCT.

Renesas System Solutions (Beijing) Co., Ltd. Shanghai Branch
Unit 207 AZIA Center, NO 1233 Lujiazui Ring Road, Pudong District, Shanghai, China
Tel: 021-68880556  Fax: 021-68880559  Zip: 200120
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All Right Reserved:

This user’s manual and product are copyrighted and all rights are reserved by Renesas. No part of this user’s
manual, all or part, any be reproduced or duplicated in any form, in hardcopy or machine-readable form, by
any means available without Renesas’ prior written consent.

Other Important Things to Keep in Mind:

1. Circuitry and other examples described herein are meant merely to indicate the characteristics and
performance of Renesas Technology*‘s semiconductor products. Renesas assumes no responsibility for any
intellectual property claims or other problems that may result from applications based on the examples
described herein.

2. No license is granted by implication or otherwise under any patents or other rights of any third party or
Renesas.

3. MEDICAL APPLICATIONS: Renesas Technology’s products are not authorized for use in MEDICAL
APPLICATIONS without the written consent of the appropriate officer of Renesas Technology. Such use
includes, but is not limited to, use in life support systems. Buyers of Renesas Technology’s products are
requested to notify the relevant Renesas Technology when planning to use the products in MEDICAL
APPLICATIONS.

Limited Anticipation of Danger:

Renesas cannot anticipate every possible circumstance that might involve a potential hazard. The warnings in
this user’s manual and on the product are therefore not all inclusive. Therefore, you must use the product safely
at your own risk.

Renesas System Solutions (Beijing) Co., Ltd. Shanghai Branch
Unit 207 AZIA Center, NO 1233 Lujiazui Ring Road, Pudong District, Shanghai, China
Tel: 021-68880556  Fax: 021-68880559  Zip: 200120
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PREFACE

About this manual
This user’s manual is written for Renesas R8C/2G/2H Platform Demonstration Board. It describes the
hardware and software specifications of this platform. Please use this user’s manual to understand the

hardware and how to design R8C/2G/2H-software for the power meter application.

Section 1 Overview and Features

Give an introduction to the hardware and software specifications of the platform.

Section 2 System Requirements

Introduce the requirements of the system.

Section 3 Block Diagram

Give an overview on the functional modules of the platform.

Section 4 Schematic Diagram

Give a description of each circuits or modules schematically and functionally.

Section 5 Bill of Components

Give a detailed list of the components included in the system.

Section 6 Software Description

Give a function description of each software module and peripherals used by the sample software.
Section 7 Sample Software Flowchart

Give the detailed Sample Software flowchart description for the power meter application.
Section 8 Using E8 Emulator for Debugging

Demonstrate how to debug in HEW environment by using E8 emulator.
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1. Overview & Features

The R8C/2G/2H power meter platform is used to promote R8C/2G/2H for the single-phase
power meter application. Emulator E8 is used for software development. The demonstration
package should be given to customers with a demonstration board, a reference manual and a
software package.

Hardware Specification:

- Main clock circuitry, MAX 8MHz (onchip)
- Reset circuitry

- DC 6-9V input for DC5V regulation

- Internal Real-Time Clock (RTC)

- External 8Kb EEPROM (controlled by 11C)
- ADET7755 connector circuitry

- RS485 connector circuitry

- Infrared circuitry

- Two LED

- Dot-matrix LCD (controlled by HC164)

- Temperature measurement circuit

Software Specification:

- SCI, LCD drivers

- Infrared driver

-  EEPROM driver

- ADE7755 driver

- Power Meter Emulation

- RS485 driver

- Watchdog

- Oscillator frequency turning

Reference Manual Specification:

Demonstration board schematic

Description of each hardware functions

Material list

Description of each software module in the software package

Renesas System Solutions (Beijing) Co., Ltd. Shanghai Branch
Unit 207 AZIA Center, NO 1233 Lujiazui Ring Road, Pudong District, Shanghai, China
Tel: 021-68880556  Fax: 021-68880559  Zip: 200120
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2. System Requirements

- 220VAC power supply
- Emulator, E8
- HEW: installed in PC

Renesas System Solutions (Beijing) Co., Ltd. Shanghai Branch
Unit 207 AZIA Center, NO 1233 Lujiazui Ring Road, Pudong District, Shanghai, China
Tel: 021-68880556  Fax: 021-68880559  Zip: 200120
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3. Block Diagram

The following diagram describes the system blocks and the figure shows the system
components, they help you have a general concept of this application.

Diverter. RS485-

HEPZrO8Y

Ir.
Transceiver.

Power-
Suppler-

LCD displayer
Counter

MCu

ADETT55

Batter

E8 interface

485 interface
Transformer

Ir emitter & receiver

DN OREDN S

Renesas System Solutions (Beijing) Co., Ltd. Shanghai Branch
Unit 207 AZIA Center, NO 1233 Lujiazui Ring Road, Pudong District, Shanghai, China
Tel: 021-68880556  Fax: 021-68880559  Zip: 200120
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4. Schematic Diagram

4.1 Sampling and low voltage detecting

D2 D1 4148 IC2  LM7805

D3 4148 +5
XP2 P m — N v+ IN Vin  Vout N T
3 ACL 4! 4 GND 4
1N4001
AC220v D4 4148 vCC_CPU
sw1
Fieader 2 N ) V1PO ——C? L - s
rans — - — -
104 D5 100uF 104 D6 4148
- sw-spDT [ R33 100uR h 8
5.1k BTL
v I
RI027K _ R11 33K = =
R12 510 Pdown RI310M  R14 9.1M
T

IC4

For safety purpose, we use a transformer on this platform. In actual application, and for cost
down, there is such transformer. This part is the sampling and low voltage detecting circuit.

The current circuit consists of R2, R3 and R33. It gives sine current signal to ADE7755’s V1P
pin and V1N pin.

The voltage circuit consists of R5, R6, R7, R8 and R9. It gives sine voltage signal to
ADET7755’s V2P pin and V2N pin.

Tek  JL | Tiig'd M Pas: 1600ms TRIGOER
*

M 100ms
CH3 S00my 13-Jun-07 1208

Power off circuit consists of R10, R11 and R12. If power off, MCU will not detect plus signal
in a short time.

Tek o B Trad P Pesz QDSOS TRICOER

A f\ / :

M 100mE
CHI 1.00 T1=Jun=07 17:32 50.0334He
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The low voltage circuit consists of R13 and R14. It sends a voltage signal to MCU’s voltage
compare port. If the voltage of batter is below 2.4V, an interrupt will occur.

4.2 ADET7755 circuit

o)
N

VCC Counterl
1 24 Flout 1 [ — — — — — —
2| acpo e Rt JOOOCO0
E EMAYSS s — 000000
4 NC REVP
c6 —— Cc7 V1P 5 22uF
0.033uF 0.033uF yiN 5 | VIP DGND 19 —L-co——c10
vop 7| VIN (i L,—I—H—" 4700pF 4700pF
- L Vo g V2P CLKOUT
o 485 Rsp | YN CLKIN —
RS- RESET GO 15 hl -
? 1| Vref Gl 4 358M 2UF 45
15— AGND SO 3 7
SCF s1
c12 P ADE7755
e
—  0033uF N
10UF/10V

This part is the ADE7755 circuit; it executes current and voltage sampling and output power
measurement pluses.

This power meter platform has a LCD display module except the mechanical counter.

The ADE7755 is an accurate electrical energy measurement IC intended for use in single-
phase distribution systems. It provides instantaneous and average real power based on line
current and voltage. The part specifications surpass the accuracy requirements as stated in the
IEC61036 standard. The only analog circuitry used in the ADE7755 is in the ADCs and
reference circuit. All other signal processing (e.g., multiplication and filtering) is carried out in
the digital domain. This approach provides superior stability and accuracy over extremes in
environmental conditions and over time.
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Pluse sent to counter (F1_out/F2_out)

4.3 LCM display module

15

IC8 [
[
S DAT ol [ A1 Ve |14 '
S CLK 12 r»  RESET 2 C22
8 7 104
CLOCK GND
3 13 DB7
—— Qa Qh —
4 12 DB6 —
= Qb Q9 T pRE
5 11 DB5
6 | & Qf 10 DB4
74HC164
XP2 +5
GND 1 2 +5 ]
Vo 3 4 RS
RW 5 6 E
DBO 7 8 DB1
DB?2 9 10 DNB3
DB4 11 12 DB5
DB6 13 14 DB7
LCM
R32 R33
10K 10K
i [

MCU drivers HC164, and expands 1/O to driver LCD module. LCD module is used to display

power counter.

4.4 MCU Part

For general purpose, 1/0s of R8C/2G is assigned the same as R8C/2H’s. The following figure
shows the MCU part, which belong to both of R8C/2G and R8C/2H, and these parts are used in

this application.

Renesas System Solutions (Beijing) Co., Ltd. Shanghai Branch
Unit 207 AZIA Center, NO 1233 Lujiazui Ring Road, Pudong District, Shanghai, China
Zip: 200120
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MCU (R8C/2G or R8C/2H) detects the signal from ADE7755, counts the electrical energy and
displays it on LCD.

Tek i b Pos: 0.000s ShYE_REC

P 50.0rms

For total system, MCU detects power off signal, low voltage signal, and according to these
8
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signals, it will execute the low power consumption function.
MCU reads and writes system data to EEPROM (24C0X).

MCU communicates with outers through ADE485 and infrared transmitting and receiving
circuits.

MCU transmits UART signals through P64 and receivers signals from P63, The waveform
looks like as below:

Tek T @ Acq Complete b Pos TEOLD us TRIGGER
+

Lokl
+

B 250 us
CHI 200 11-Jun-07 1756

P37 and P17 are Infrared output and input ports. In order to sending infrared, the timer A and
timer B are used. Timer A is use to generate 38KHZ carrier wave. Timer B is used to count
widths of the pluses.

Tek T @ 4cq Complete M Pos: 20,00ms TRIGGER
+

LWL k..
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Transmitting waveform
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Tels g @ Acq Comnplete B Pos: 20.00ms TRIGGER
i |

S |t army = o il ok o L

f4 5.00ms CH3 ™ 1.48Y
CHI 1.00% T1-Jun-07 1737 =10Hz

Receiving waveform

4.5 EEPROM Circuit

Utilize two I/Os to drive 24C0X. 24CO0X is used to store system setting data and power
measurement data.

+5
R21 R22
10K 10K
IC5 +5
; A0 Vee ?—T
3 | AL WR— Sl
AL EEL e SDAL
'Y SDA
24C01

4.6 Infrared Transceiver Circuit

This circuit executes setting and modifying parameters of power meter, and reads data from
customer through it.
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Ir T R31 TR1

220 ha 9013
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HS0038 is a receiver; it is a 38 kHz infrared demodulator, it outputs pulse to MCU’s INT1 pin.

Timer RA is used as a carry-wave generator, it outputs 38 kHz PWM. MCU sends the data
through the infrared diode.

4.7 Power pulse input circuit

The power pulse of ADE7755 output is sent to MCU by opt-isolator for calculating.

+5
CF

R26 R27
820 LED1 1OK
/
1 IC6 4 CF1
e
Red 2 }/ KL 3
jf PS2501 1j
LE
%

REVP

Green | R29
86K

4.8 Temperature measurement logic circuit

27
104

RT S02AT
R34 100

35 100E

Use three pins of MCU, one exact resistance R35, one thermal-sensitive-resistance RT, one
normal resistance and one capacitance for temperature measurement.

Temperature measurement process:

This circuit generally shows the basic logic of temperature measurement. Charge C27
through R34 and let it then discharge through R35 or RT, record the discharging time T1 and

11
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T2 respectively. R35/T1=RT/T2, get the RT value since R35 is known already (exact
resistance, 100k ohm). Look up the R-T table which provided according to the thermal-
sensitive-resistance characteristic and obtain the current temperature.

4.9 Circuit Board Layout

The following figure shows the outline of the board.

Top layer and bottom layer

12
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5. Bill of Components

Designator Footprint LibRef Quantity
BT1 Battery Battery 1
C1 RC 0805_1/10W CAP [SMT] 1
Cc2 CAP(5mm_D6.3) ELECTRONIC2 1
C3 CAP(5mm_D6.3) ELECTRONIC2 1
C4 RC 0805 _1/10W CAP [SMT] 1
C5 RC 0805_1/10W CAP [SMT] 1
C6 RC 0805_1/10W CAP [SMT] 1
Cc7 RC 0805 _1/10W CAP [SMT] 1
Cc8 CAP(5mm_D6.3) ELECTRONIC2 1
Cc9 RC 0805 _1/10W CAP [SMT] 1
C10 RC 0805_1/10W CAP [SMT] 1
Ci11 RC 0805 _1/10W CAP [SMT] 1
C12 RC 0805 _1/10W CAP [SMT] 1
C13 RC 0805 _1/10W CAP [SMT] 1
C14 RC 0805 _1/10W CAP [SMT] 1
C15 CAP(5mm_D6.3) ELECTRONIC2 1
C16 RC 0805_1/10W CAP [SMT] 1
C17 CAP(5mm_D6.3) ELECTRONIC2 1
C18 RC 0805 _1/10W CAP [SMT] 1
C19 RC 0805_1/10W CAP [SMT] 1
C20 RC 0805_1/10W CAP [SMT] 1
Cc21 RC 0805_1/10W CAP [SMT] 1
C22 RC 0805 _1/10W CAP [SMT] 1
C23 RC 0805 _1/10W CAP [SMT] 1
C24 RC 0805_1/10W CAP [SMT] 1
C25 RC 0805 _1/10W CAP [SMT] 1
C26 RC 0805_1/10W CAP [SMT] 1
Counterl Counter Counter 1
D1 Diode 1206 Diode 1
D2 DIODE(10.16) Diode 1
D3 Diode 1206 Diode 1
D4 Diode 1206 Diode 1
D5 Diode 1206 Diode 1
D6 Diode 1206 Diode 1
IC1 SOP8 ADM485 1
IC2 TO263 D-PAK Volt Reg 1
IC3 SOP8 24XX 1
IC4 TSS08X6-G24 AD7755 1
IC5 Receiver RECEIVER 1
IC6 R8C2G_Aduptor R8C/2G/2H 1
IC7 SOT89 Header 3 1
IC8 SOP14 74HC164 1
1C9 DIP4 Optoisolatorl 1
IR1 LED .3 LED2 1
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J1 HDR1X2 Jumper 1
LED1 Diode 0805 LED2 1
LED2 Diode 0805 LED2 1
P1 HDR1X3 Header 3 1
R1 RC 0805_1/10W RES2 [SMT] 1
R2 RC 0805_1/10W RES2 [SMT] 1
R3 RC 0805 _1/10W RES2 [SMT] 1
R5 RC 0805_1/10W RES2 [SMT] 1
R6 RC 0805_1/10W RES2 [SMT] 1
R7 RC 0805_1/10W RES2 [SMT] 1
R8 RC 0805_1/10W RES2 [SMT] 1
R9 RC 0805 _1/10W RES2 [SMT] 1
R10 RC 0805_1/10W RES2 [SMT] 1
R11 RC 0805 _1/10W RES2 [SMT] 1
R12 RC 0805_1/10W RES2 [SMT] 1
R13 RC 0805_1/10W RES2 [SMT] 1
R14 RC 0805 _1/10W RES2 [SMT] 1
R15 RC 0805_1/10W RES2 [SMT] 1
R16 RC 0805_1/10W RES2 [SMT] 1
R17 RC 0805_1/10W RES2 [SMT] 1
R18 RC 0805_1/10W RES2 [SMT] 1
R19 RC 0805 _1/10W RES2 [SMT] 1
R20 RC 0805_1/10W RES2 [SMT] 1
R21 RC 0805_1/10W RES2 [SMT] 1
R22 RC 0805_1/10W RES2 [SMT] 1
R23 RC 0805_1/10W RES2 [SMT] 1
R24 RC 0805_1/10W RES2 [SMT] 1
R25 RC 0805_1/10W RES2 [SMT] 1
R26 RC 0805_1/10W RES2 [SMT] 1
R27 RC 0805 _1/10W RES2 [SMT] 1
R28 RC 0805 _1/10W RES2 [SMT] 1
R29 RC 0805_1/10W RES2 [SMT] 1
R30 RC 0805_1/10W RES2 [SMT] 1
R31 RC 0805 _1/10W RES2 [SMT] 1
R32 RC 0805_1/10W RES2 [SMT] 1
R33 RC 0805 _1/10W RES2 [SMT] 1
Swi SW [MTS-102] SW-SPDT 1
T1 Transformer TDA-8-103 Trans 1
TR1 SOT23-G3 NPN 1
X1 Crystal_1 XTAL 1
X2 HDR1X2 XTAL 1
XP1 XH4(2) Header 4 1
XP2 Power connectorLN Header 2 1
XP3 HDR2X7 Header 7X2 1
XP4 E8 CONNECTOR Header 7X2 1
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6. Software Description

The R8C/2G/2H Demonstration Set accompanies with a software package, which contains 20
software modules. Designers may use these modules as a reference to start their design. The
following figure illustrates the software structure. Some of the modules utilize the MCU
peripherals and 1/O. The following table describes the function of each software module.

Table— The Function of Software Module

File name Software Function
Modules
1 | hwsetup.c Oscillator Provide main clock, substance clock and on-chip oscillator clocks,
selection three modes for choices
LVD Provide a low voltage detection interface
timerA_init Initialize timer RA, timer RA is used to output 38 kHz PWM.
timerB_init Initialize timer RB, timer RB is used as a timer to count widthes of
infrared plus.
timerE_init Initialize timer RE, timer RE is used as a RTC; it will be interrupted
every second.
UARTA485 init Initialize TXD and RXD ports; both of the two ports are used as
UART ports.
Comparator_init | Set p10 as a voltage compare port, the detection voltage is set
tol.24V
timerF_init Set timer RF as a timer, the timer of interrupt exacting is 0.1ms, it is
used to count the width of infrared pulses.
Intd_init Intl is used as infrared input port. It is used to detect infrared plus.
WDT _init Set WDT interval time.
2 | 12Cc 12C Provide a standard 12C protocol interface to the upper module
3 | interrupt_2G.c | Infrared send Provide a infrared data sending interface
Infrared receive Provide a infrared data receiving interface
4 | lcd.c
UART Provide an interface to transmit/receive data to/from the UART2
ADE7755 Provide an interface to count the pulses from the ADE7755
LCD Provide a Man to Machine Interface (MMI) for displaying message
HC164 Provide an interface to drive LCD using a serial-in parallel-out shift
5 | Rtimer.c register
Real-Time Clock | Provide a real-time clock to the system
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6 | Turn_f.c Frequency Provide an interface to adjust the oscillator frequency error.
Turning
7 | RDB_28 2G.c | Power Down Provide wait and stop-mode to lower power consumption

Main
A A T A A A A A A A A T
Uart2 Watch Power ADE Real- 12C LCD LVD
Y Dog Down 7755 Time Y Y Y
A A Clock
Oscillator
Selection
Infrared Infrared Frequency y
Send Receive Turning
HC164
A
A A A
Timer RA&RB Timer RA P14
P15
P05
P06
TXD2 P07 P12
RXD2 INT1&Timer RF INT4 Kl1 Timer RE P13 VCMP1
Software Module
MCU Peripherals / 10
A depends on B B ) A
Figure- Software Structure
Software Module: 12C
Included in: 12C.c
Dependencies: global .h
Functions:  Provide an interface for the upper module to control/access the external module

Procedure call

through the 12C.

Procedure Name: i2cread
Function: Read data from the external device through the 12C

Parameter return: None

Parameter Input: Parameter Type Function
Raddress char The device address of external device
Rrampoint char* The start location where the data start
Rbytelength char The length of data to read
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Procedure Name: i2cwrite
Function: Write data to the external device through the 12C

Parameter return: None

Parameter Input: Parameter Type Function
Waddress char The device address of external device
Wrampoint char* The start location where the data start
Wbytelength char The length of data to write

6.2 UART
Software Module: UART
Included in: Interrrupt _2G.c & hwsetup.c
Dependencies: global .h
Functions:  Provide an interface for the upper module to access the MCU peripheral UART.

Procedure call

Include in: lcd.c

Procedure Name: UARTA485 init
Function: It is the initialization process, which should be run before using any UART2
Parameter return: None
Parameter Input: None
Procedure Name: uart2T _int
Function: Send the data from the UART2 port to the external device
Parameter return: None
Parameter Input: None
Procedure Name: uart2R_int
Function: The data receive of UART2 port from the external device
Parameter return: None
Parameter Input: None
6.3 LCD
Software Module: LCD

Dependencies: global.h

Functions:

Procedure call

Provide an interface for the user to display the message on the LCD
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Procedure Name:

Function:
Parameter return:
Parameter Input:

InitialiseDisplay

It is the initialization process, which should be run before using any LCD procedures
None

None

Procedure Name:
Function:

DisplayString
Display the data on the LCD

Procedure call

Parameter return: None
Parameter Input: Parameter Type Function
position unsigned char The device address of external device
string _far char* The start position of the LCD to display
6.4 HC164
Software Module: HC164
Included in: lcd.c
Dependencies: global .h
Functions:  Provide an interface to drive LCD using a serial-in parallel-out shift register

Procedure Name:

Function:
Parameter return:
Parameter Input:

HC164

Provide an interface to drive LCD using a serial-in parallel-out shift register
None

None

6.5 ADE7755

Software Module:
Included in:
Dependencies:
Functions:

Procedure call

ADE7755 Driver
Interrrupt_2G.c
global _h

Provide a function to count the pulses from the ADE7755, after calculation they would be
displayed on LCD.

Procedure Name:
Function:

Parameter return:
Parameter Input:

Key _int

Provide a function to count the pulses from the ADE7755, after calculation they would be
displayed on LCD

None

None
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6.6 Infrared Send

Software Module:
Included in:
Dependencies:
Functions:

Procedure call

Infrared Send

Interrrupt_2G.c & hwsetup.c

global .h

Provide an interface for the upper module to transmit data through the infrared.

The Infrared Waveform is transmitted through the TRAO port and generated by timer
RA, RB. Timer RA is used to generate the carrier frequency, Timer RB is used to
control the sending data.

Procedure Name: timerA_init
Function: It is the initialization process, which should be run before using any infrared send
procedures
Parameter return: None
Parameter Inout: None
Procedure Name: timerB_int
Function: It controls the carrier frequency to generate data code for transmission
Parameter return: None
Parameter Input: None
Procedure Name: code_trans
Function: It is a subroutine called in timerB _int, for code transmission
Parameter return: None
Parameter Input: None

6.7 Infrared Receive

Software Module:
Included in:
Dependencies:
Functions:

Procedure call

Infrared Receive

Interrrupt_2G.c & hwsetup.c

global .h

Provide an interface for the upper module to receive data through the infrared.
Timer RF is used to generate 0.1ms timer, INT1 receive the infrared data.

Procedure Name:
Function:

Parameter return:
Parameter Input:

timerF_init

It is the initialization process, which should be run before using any infrared receive
procedures

None

None
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Procedure Name:
Function:
Parameter return:

intl
The data receive of the infrared circuitry from the external device
None

Parameter Input: None
Procedure Name: S _code
Function: It is a subroutine called in int1, for code receiving
Parameter return: None
Parameter Input: None

Software Module:
Included in:
Dependencies:
Functions:

Procedure call

6.8 Real-Time Clock

Real-Time Clock

Rtimer.c

global .h

Provide an interface for the upper module to obtain a real-time clock. User is able to
select the procedure to get the current time or date.

It is generated by Timer RE.

Procedure Name:

timerE_init

Function: It is the initialization process, which should be run before using any real-time clock
procedures, user could set the current time and data here.
Parameter return: None
Parameter Input: None
Procedure Name: Rtimer_E

Function:

Parameter return:
Parameter Input:

Read the updated time value, data value (including second, minute, hour, day, month,
year and also week), they could be displayed onto LCD.

None

None

6.9 Frequency Turning

Software Module:
Included in:
Dependencies:
Functions:

frequency turning

Turn_f.c

global .h

Provide an interface for the upper module to correct the oscillator frequency cause by
temperature variate. User is able to select the procedure to adjust the frequency.
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Procedure call

Procedure Name:

Function:
Parameter return:
Parameter Input:

get_error

According to the current temperature calculate out the error of the oscillator frequency.
None

None

Procedure Name:
Function:
Parameter return:

get T
Through temperature measurement logic circuit get the current temperature.
None

Parameter Input: None
Procedure Name: Abs_Error
Function: According to the difference of each oscillator itself, calculate out the error of its
frequency.
Parameter return: None
Parameter Input: None
Procedure Name: Adjust_ RTC

Function:

Parameter return:
Parameter Input:

Adjust RTC clock per hour according to the sum of absolute error of oscillator itself and
error cause by temperature variate.

None

None

6.10 Power Down

Software Module:

Included in:

Dependencies:
Functions:

Procedure call

Power Down

RDB_28_2G.c

global .h

Control the power down mode of the MCU

Procedure Name:

Function:
Parameter return:
Parameter Input:

wait_mode_set
Enter wait mode.
None

None
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Procedure Name:

Function:
Parameter return:
Parameter Input:

stop_mode_set
Enter stop mode.
None

None

s {ENESAS

6.11 Low Voltage Detection

Software Module: LVD
Included in:  hwsetup.c
Dependencies: global_h
Functions:  Monitor the VCC input voltage.

Procedure call

Procedure Name:
Function:
Parameter return:

Comparator_init

When VCMP1 reaches reference voltage or below, VCMP1 interrupt happened.
None

Parameter Input: None
6.12 Watchdog
Software Module:  Watchdog
Included in: hwsetup-c & RDB 28 2G.c
Dependencies: global.h
Functions:

Control the watchdog timer.
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7. Sample Software Flowchart
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23

Renesas System Solutions (Beijing) Co., Ltd. Shanghai Branch

Unit 207 AZIA Center, NO 1233 Lujiazui Ring Road, Pudong District, Shanghai, China
Tel: 021-68880556  Fax: 021-68880559  Zip: 200120



s {ENESAS

7.212C
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7.3 UART
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7.4 LCD
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7.6 ADE7755
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7.7 Infrared Send
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7.8 Infrared Receive
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7.9 Real-time Clock
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7.10 Oscillator Frequency Turning

Clearfiwe cecords flag

et T

Charge Capacitance by 1000kan
Diccharge bor Bt_502 Or
Diccharge b Bt 100K

3

Cret_eTTor:
Fi=FL*RET_502_ctFT_100E_ct
Look 1up tempershire_ Bt table
Look 1p tetrpershre erTor table

Clear orwe hunr flag

Abe_Ermor & Sdpst BTC:

Calcubite sheobte emor

S abe emor and temperahmre erTor
Son B Fira k for adpsting oiment
secotud e Zister

Sun Fo Hext ic uced for an addition
operation for adpastiz re t tire

Dudpast operation

F¥

b

oD

31

TinerE Fdernmt

Set ot honar flag
Set one cec ond flas

W

Fiwre time s orwe

second?

Setfie cecondsflag

Renesas System Solutions (Beijing) Co., Ltd. Shanghai Branch

Unit 207 AZIA Center, NO 1233 Lujiazui Ring Road, Pudong District, Shanghai, China

Tel: 021-68880556  Fax: 021-68880559  Zip: 200120



-{ENESAS

7.11 Power Down
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8. Using E8 Emulator for Debugging

In this section it demonstrates how to use the power meter platform, and how to use the E8
Emulator for debugging.

Please follow these steps:

1. Bring out R8C/2G/2H power meter platform.

2. Connect ES8 to the platform. Insert the E8 plug into XP4 connector on the platform.
3. Provide power supply to the platform.

4. Insert the power plug into XP2 connector on the platform.

5. Copy the sample software from the CD-ROM to your PC.

Note: Do not include blank or Chinese font in the folder name.

6. Open HEW, the following picture appears.

welcomet 21 x|
ree
I " Create a new project workspace Cancel |
. % Open arecent project workspace: Adriniztration. .. |
"'J ID:\F'ru:uieu:ts"'.F'u:uwerMeter\cnde-rdb-pm j
-f %
— " Browse to anather project workspace
-
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7. Choose the sample project.

— Optianz:
| " Create a new project workspace

" Open a recent project workspace:

ID:'\F'r-:uieu:ts"aF'nwerMeter'u:u:ude-rdl:u-pmj

j %' Browse to another project workspace

2l x|
oK

Cancel

Fl

Adrniniztration. ..

Open Workspace

Laoak ir: I 5 WorkSpace

x| = B cF E-

2l

137544 _Test iic Camzzcarsample [ ltest
|:I air _con |:I kkkj |:I Y _project I:I Tukaori.
_buch Cled [ | ey _uark [ Juart
[ 1Ext Clled ClmylLcD
|:I Exercise_Llkraviem |:I M16iC_Tesk |:I PowerMeter
_lizc_test CAM32Ca7Exercse [ IRSROCOZ6_C_ASM

1] | 2
File name: I | Select I

Filzz af type: I HEW “Warkspaces [* hws)

j Cancel |

o

'i Thiz workzpace haz been moved.
L]

Mew directon: C:i\WorkSpace\RDE_28 206G
Do yow want ta continue apening this warkzpace?

[ Don't show this warning again

ez Mo

Qld directory:  D:AProjectshPowertdeterhcode-rdb-preter\RDE_28_20G

Cancel

]
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8. Choose E8 Emulator, set emulator mode.

Emulator Setting x|

Ernulator mode I Firmeare Location I Communication Baud R ate I

Select configuration file IHEI:_2HI_"-'-.-’5] ;I

Device |RSF212H2 =l

Made | % Eraze Flash and Connect
{~ Keep Flash and Connect
" Program Flazh

Power supply
[T Power Target from E2. (M3 200m)
= 330 5 01

| (1] I Cancel

[T Do not show this dialog box again.

9. Build all.
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10. Reset.
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11. Run.
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Now you can debug and evaluate the platform.

Note: About how to use HEW, please refer to the user manual of HEW.
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Notes regarding these materials

1. This document is provided for reference purposes only so that Renesas customers may select the appropriate
Renesas products for their use. Renesas neither makes warranties or representations with respect to the
accuracy or completeness of the information contained in this document nor grants any license to any intellectual
property rights or any other rights of Renesas or any third party with respect to the information in this document.

2. Renesas shall have no liability for damages or infringement of any intellectual property or other rights arising out
of the use of any information in this document, including, but not limited to, product data, diagrams, charts,
programs, algorithms, and application circuit examples.

3. You should not use the products or the technology described in this document for the purpose of military
applications such as the development of weapons of mass destruction or for the purpose of any other military
use. When exporting the products or technology described herein, you should follow the applicable export
control laws and regulations, and procedures required by such laws and regulations.

4. Allinformation included in this document such as product data, diagrams, charts, programs, algorithms, and
application circuit examples, 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 products listed in this
document, please confirm the latest product information with a Renesas sales office. Also, please pay regular
and careful attention to additional and different information to be disclosed by Renesas such as that disclosed
through our website. (http://www.renesas.com)

5. Renesas has used reasonable care in compiling the information included in this document, but Renesas
assumes no liability whatsoever for any damages incurred as a result of errors or omissions in the information
included in this document.

6. When using or otherwise relying on the information in this document, you should evaluate the information in light
of the total system before deciding about the applicability of such information to the intended application.
Renesas makes no representations, warranties or guaranties regarding the suitability of its products for any
particular application and specifically disclaims any liability arising out of the application and use of the
information in this document or Renesas products.

7. With the exception of products specified by Renesas as suitable for automobile applications, Renesas products
are not designed, manufactured or tested for applications or otherwise in systems the failure or malfunction of
which may cause a direct threat to human life or create a risk of human injury or which require especially high
quality and reliability such as safety systems, or equipment or systems for transportation and traffic, healthcare,
combustion control, aerospace and aeronautics, nuclear power, or undersea communication transmission. If you
are considering the use of our products for such purposes, please contact a Renesas sales office beforehand.
Renesas shall have no liability for damages arising out of the uses set forth above.

8. Notwithstanding the preceding paragraph, you should not use Renesas products for the purposes listed below:

(1) artificial life support devices or systems

(2) surgical implantations

(3) healthcare intervention (e.g., excision, administration of medication, etc.)

(4) any other purposes that pose a direct threat to human life
Renesas shall have no liability for damages arising out of the uses set forth in the above and purchasers who
elect to use Renesas products in any of the foregoing applications shall indemnify and hold harmless Renesas
Technology Corp., its affiliated companies and their officers, directors, and employees against any and all
damages arising out of such applications.

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

10. Although Renesas endeavors to improve the quality and reliability of its products, IC products have specific
characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use conditions.
Please be sure to implement safety measures to guard against the possibility of physical injury, and injury or
damage caused by fire in the event of the failure of a Renesas 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 applicable measures. Among others, since the evaluation of microcomputer
software alone is very difficult, please evaluate the safety of the final products or system manufactured by you.

11. In case Renesas products listed in this document are detached from the products to which the Renesas products
are attached or affixed, the risk of accident such as swallowing by infants and small children is very high. You
should implement safety measures so that Renesas products may not be easily detached from your products.
Renesas shall have no liability for damages arising out of such detachment.

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

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

© 2008. Renesas Technology Corp., All rights reserved.
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