LENESAS APPLICATION NOTE

RL78/G10 ROLAN4058EJ0100
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Security Alarm Using Shock Sensor Nov 30, 2017

Introduction

This application note describes how to implement the security alarm using a shock sensor and a buzzer.
Target Device

RL78/G10

When applying the sample program covered in this application note to another microcontroller, modify the program
according to the specifications of the microcontroller and conduct an extensive evaluation of the modified program.

RO1AN4058EJ0100 Rev.1.00 Page 1 of 37
Nov 30, 2017 RENESAS



RL78/G10 Security Alarm Using Shock Sensor

Contents
1. SPECIHTICALIONS ..ot s 3
0 R ] o Tod (S T=T =T o I PP PP 3
2. Operation CheCK CONAITIONS .....uiiiiiiiiiii e e 4
3. Related Application NOLE .....ccoouiiiiii e e e e eaeeaanaae 4
4. Hardware DESCIIPLIONS ...coiieeiiiiei et e e e e e et a s e e e e e e e aara s 5
4.1 Hardware CONFIQUIALION ....ciiiiiiiiiiieieee et r e e s s e e e e e s e s e e e e e s ssntn e e eeeesssnnnrenneeaeeesannnes 5
S WY 1] o T g E- T U] =T o RO RR 5
5. SOftWAre DESCIIPLIONS ...uiiii et e e e e et e e e e e e e e e e e eeeees 6
5.1 OPEratioN SUMIMAIY ...uuiiiieeeiiciieiieeeeeesasisteeeeeeeessasastereeeeeassaststeeeeeeesaaasstaereeeeessanssssnnreeesssanssssneees 6
5.2  List Of Option BYTE SeINGS ...uuiiiiiiiei ittt e e e e s s s e e e e e e s e e e e e e e e e snnrnneees 6
5.3 LISt Of VAriabIEs ...ttt e e e e e e e ena e 6
5.4 List of FUNCLIONS (SUDTOULINES) ..cciiiiiiie e 6
5.5 FUNCHON SPECITICAIONS ..oiiiiiieeiii ettt e e e e e e e e e neeee s 7
o I o [0}V o o = £ PP OTPRPPOPPRTN 9
5.6.1 Initial Setting FUNCLION ...oiiiiiiii et e e s sebee e e s sabeeee e 9
B5.6.2  SYSIEM FUNCLION 1..eiiiiiiiiic ettt b e e st e e e snbb e e e snnaeee s 10
5.6.3  1/O POIT SEIUP 1oeiiiiiiiiie itttk ettt e e st e e st e et e e e e 11
5.6.4  CPU ClIOCK SEEUP ...tiiiiiiiiiee ittt ettt etttk s bt e st e e st e e sbr et e e aanneee s 12
5.6.5 Timer Array UNIt SETUP ...ceiiiiiiie ittt ettt e e 13
5.6.6 Timer Array Unit Channel O SEUP......c.uuiiiiiiiie e 20
5.6.7  Serial Array Uit SEIUP ..eeee ittt e e st e e e snneee s 21
B5.8.8  UARTO SEUIUD 1iiiriiiitiie ettt ettt sttt e e e s e e n e e nnn e e s e e e nnn e e nnreean 23
5.6.9 EXternal INTerrUPL SELUP ..ocoiiiiie ittt 29
5.6.10 MaAIN PrOCESSING . ..uuiiiiiitiiie ittt ettt ettt e bt e e sb et e e sttt e e sb bt e e sbr et e e aabne e e e nanneee s 30
5.6.11 Wait Processing FIOWCHAIT .......occueiiiiiii s 31
5.6.12 Alarm Processing and CancCellation ..........ccccoiiiiiiiiiiiiie e 32
5.6.13 UARTO Starting FUNCLION .....ueiiiiiiiiiiiiie ettt e e s 33
5.6.14 UART Data TransSmisSSioN FUNCLION.........coiuiiiiiiiiiie et 35
5.6.15 INTEITUPE PrOCESSING c.uuiiiiiiiiiiie ittt sttt et e e e nnneee s 36
RO1AN4058EJ0100 Rev.1.00 Page 2 of 37

Nov 30, 2017 RENESAS



RL78/G10 Security Alarm Using Shock Sensor

1. Specifications

When the power is turned on, the system causes the LED to blink for 10 seconds (in 50-ms period), and then to go
off, and enters standby mode. If the shock sensor detects any vibration, the system causes the LED to blink (in 500-ms
period) and sound the buzzer simultaneously. After 20 seconds after buzzer, the system turns off the LED, and enters
standby mode again.

Figure 1.1 shows the outline of the system configuration.

&
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B )

o o

GEE

Figure 1.1 the system configuration

1.1 Shock Sensor

The sample program covered in this application note uses the shock sensor, which outputs the impulse voltage. The
shock sensor outputs the voltage in proportion to the impulse value. If an excessive shock is applied to the shock sensor,
the shock sensor may apply an excessive voltage to the microcontroller, which may ruin the microcontroller. When
actually preparing the circuit, the circuit should be designed so that the electrical characteristics are satisfied.
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Security Alarm Using Shock Sensor

2. Operation Check Conditions

The sample code contained in this application note has been checked under the conditions listed in the table below.

Table 2.1 Operation Check Conditions

Item

Description

Microcontroller used

RL78/G10 (R5F10Y16ASP)

Operating frequency

e High-speed on-chip oscillator (HOCO) clock: 5 MHz
e CPU/peripheral hardware clock: 5 MHz

Operating voltage

4.5V (can run on a voltage range of 2.7 Vt0 5.5 V.)
SPOR operation: 2.16 V at fall, 2.11 V at rise

Integrated development
environment (CS+)

CS+ for CC V5.00.00 from Renesas Electronics Corp.

C compiler (CS+)

CC-RL V1.04.00 from Renesas Electronics Corp.

Integrated development
environment (e? studio)

e? studio V5.1.0.022 from Renesas Electronics Corp.

C compiler (e? studio)

CC-RL V1.04.00 from Renesas Electronics Corp.

3. Related Application Note

The application note that is related to this application note is listed below for reference.

RL78/G10 Initialization (ROLAN2668E) Application Note

RO1AN4058EJ0100 Rev.1.00
Nov 30, 2017
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RL78/G10 Security Alarm Using Shock Sensor

4. Hardware Descriptions

4.1 Hardware Configuration
Figure 4.1 shows an example of the hardware configuration used for this application.

Eiu_gzer
VDD G:E [ ‘
g_ = _

"RESET PO3/TO00 WA Ja
RL78/G10 Vi
M
PO1
I
T P137/INTPO shock sensor
ool v POO/TXDO [— yaRT transmission
P40/TOOLO |¢—» On-chip debug
F Vss

Figure 4.1 the hardware configuration used for this application

Notes: 1. The above figure is a simplified circuit image for showing the outline of the connections. The actual circuit
should be designed so that the pins are handled appropriately and that the electrical characteristics are
satisfied (input-only ports should be each connected to Vpp or Vss via a resistor).

2. VDD must be equal to or greater than the reset release voltage (Vspor) specified with SPOR.

4.2 List of Pins Used

Table 4.1 lists the pins used and their functions.
Table 4.1 Pins Used and Their Functions

Pin Name 1/0 Description
POO/TxDO Output UART transmission port
PO1 Output LED control port
P0O3/TO00 Output Buzzer drive port
P137/INTPO Input Shock sensor input port
P40/TOOLO 1/0 For on-chip debugging
P125/RESET Input Reset port
RO1AN4058EJ0100 Rev.1.00 Page 5 of 37
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RL78/G10 Security Alarm Using Shock Sensor

5. Software Descriptions

5.1 Operation Summary

With the sample program covered in this application note, the timer array unit channel 0 is used to control the LED
blinking period. The lower 8-bit timer of the timer array unit channel 1 is also used to provide the square waveform
having a 50% duty cycle for the buzzer output. In addition, serial array unit O is used to perform UART communication
(transmission).

5.2 List of Option Byte Settings

Table 5.1 shows the option byte settings.
Table 5.1 Option Byte Settings

Address Setting Description

000COH 11101111B Disables the watchdog timer. (Stops counting after the release from
the reset state.)

000C1H 11111111B SPOR detection voltage: 2.16 V at fall; 2.11 V at rise

000C2H 11111011B HOCO: 5 MHz

000C3H 10000101B Enables the on-chip debugger.

5.3 List of Variables

Table 5.2 lists the global variables.
Table 5.2 Global Variables

Type Variable Name | Contents Function Used
unsigned short g_1ms_Blink LED blinking flag main()

unsigned short g_flag_Intp External interrupt flag main()

unsigned char g_date_Fre]] Buzzer frequency main()

unsigned short g_flag_Buzzer Buzzer flag R_TAUO_Buzzer()

5.4 List of Functions (Subroutines)

Table 5.3 lists the functions (subroutines).
Table 5.3 List of Functions (Subroutines)
Function (Subroutine) Name | Outline
R_TAUOQO_ChOStart Starts count operation of the timer array unit channel 0.
R_TAUOQO_ChOStop Stops count operation of the timer array unit channel 0.

R_TAUQO_ChlLow8bitStart Starts count operation of the lower 8-bit timer of the timer array unit
channel 1.

Stops count operation of the lower 8-bit timer of the timer array unit
channel 1.

Outputs the timer array unit channel 0 to buzzer.

R_TAUQO_ChlLow8bitStop

R_TAUO_Buzzer

R_INTCO_Start

Enables interrupts.

R_INTCO_Stop

Disables interrupts.

R_UARTO_Start

Starts UART transmission.

R_UARTO_Stop

Stops UART transmission.

RO1AN4058EJ0100 Rev.1.00
Nov 30, 2017
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5.5 Function Specifications
This section gives the specifications of the functions used in the sample program.

[Function Name] R_TAUO_ChOStart

Synopsis Starting count operation of the timer array unit channel 0.
Header r_cg_tau.h

Declaration void R_TAUO_ChOStart(void)

Explanation Starts count operation of the timer array unit channel 0.
Arguments None |

Return value None

Remarks None

[Function Name] R_TAUO_ChO0Stop

Synopsis Stopping count operation of the timer array unit channel 0.
Header r_cg_tau.h

Declaration void R_TAUO_ChOStop(void)

Explanation Stops count operation of the timer array unit channel 0.
Arguments None |

Return value None

Remarks None

[Function Name] R_TAUO_ChlLow8bitStart

Synopsis Starting count operation of the lower 8-bit timer of the timer array unit channel 1
Header r_cg_tau.h

Declaration void R_TAUO_Ch1Low8bitStart(void)

Explanation Starts count operation of the lower 8-bit timer of the timer array unit channel 1.
Arguments None |

Return value None

Remarks None

[Function Name] R_TAUQ_Ch1Low8bitStop

Synopsis Stopping count operation of the lower 8-bit timer of the timer array unit channel 1
Header r_cg_tau.h

Declaration void R_TAUO_Ch1Low8bitStop(void)

Explanation Stops count operation of the lower 8-bit timer of the timer array unit channel 1.
Arguments None |

Return value None

Remarks None

[Function Name] R_TAUQO_Buzzer

Synopsis Outputting the timer array unit channel 0 to buzzer
Declaration r_cg_tau.h

Explanation Outputs the timer array unit channel 0 to buzzer.
Arguments None |

Return value None

Remarks None

RO1AN4058EJ0100 Rev.1.00
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RL78/G10 Security Alarm Using Shock Sensor

[Function Name] R_INTCO_Start

Synopsis Enabling external interrupts.
Header r_cg_intp.h

Declaration void R_INTCO_Start(void)
Explanation Starts external interrupts.
Arguments None

Return value None

Remarks None

[Function Name] R_INTCO_Stop

Synopsis Disabling external interrupts.
Header r_cg_intp.h

Declaration void R_INTCO_Stop(void)
Explanation Disables external interrupts.
Arguments None

Return value None

Remarks None

[Function Name] R_UARTO_Start

Synopsis Starting UART transmission
Header r_cg_sau.h

Declaration void R_UARTO_Start(void)
Explanation Starts UART transmission.
Arguments None

Return value None

Remarks None

[Function Name] R_UARTO_Stop

Synopsis Stopping UART transmission
Header r_cg_sau.h

Declaration void R_UARTO_Stop(void)
Explanation Stops UART transmission.
Arguments None

Return value None

Remarks None

[Function Name] main

Synopsis Main function
Declaration —
Explanation main processing function of the sample program
Arguments None |
Return value None
Remarks None
RO1AN4058EJ0100 Rev.1.00 Page 8 of 37
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5.6 Flowcharts
Figure 5.1 shows an overall flow of the sample program described in this application note.

-

Initial setting function The option bytes are referenced before the
hdwinit() initial setting function is called.
Main processing This processing is performed in the
main() startup routine (cstart.asm).

l
Ce

Figure 5.1 the hardware configuration used for this application

Note: The main processing is performed in the startup routine (cstart.asm etc.). Memory-related settings are made
between the initial setting function and calling of the main processing function.

5.6.1 Initial Setting Function
Figure 5.2 shows the flowchart of the initial setting function.

< hdwinit() >

Disable interrupts IE <« 0

System function
R_Systeminit()

Make initial settings of the peripheral functions.

( return >

Figure 5.2 Initial Setting Function

RO1AN4058EJ0100 Rev.1.00 Page 9 of 37
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5.6.2 System Function
Figure 5.3 shows the flowchart of the system function.

< R_Systeminit() >

Set peripheral 1/O redirection.

Set 1/O ports
R_PORT_Create()

Make initial setting of
CPU clock
R_CGC_Create()

Set TAU
R_TAUO_Create()

Set serial array unit.
R_SAUO_Create()

Set INTP
R_INTC_Create()

v

< return >

PIOR register <« 0x00

Figure 5.3 System Function
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5.6.3 I/O Port Setup
Figure 5.4 shows the flowchart for setting up the 1/O ports.

< R_PORT Create() >

Set port register

Set port mode register

Set port mode control register PMCO « OxFD: Set P01 as the digital output
function.

PO « 0x02: Set 1 to the output latch of PO1.

PMO « OxFD: Set P01 as the output port.

A 4

( return >

Figure 5.4 1/0 Port Setup

Notes: 1. For details on register setting when using the ports as the alternate functions of the peripheral functions, refer
to the RL78/G10 User’s Manual: Hardware.

2. Provide proper treatment for unused pins so that their electrical specifications are observed. Connect each of
unused input-only ports to VDD or VsS via a separate resistor.

RO1AN4058EJ0100 Rev.1.00
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564 CPU Clock Setup
Figure 5.5 shows the flowchart for setting up the CPU clock.

< R_CGC_Create() >

The option bytes are referenced by the
CPU clock setup.

Figure 5.5 CPU Clock Setup

RO1AN4058EJ0100 Rev.1.00 Page 12 of 37
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5.6.5 Timer Array Unit Setup
Figure 5.6 shows the flowchart for setting up the timer array unit.

C R_TAUO_Create() >

Supply clock to timer array unit. TAUOEN bit « 1

Set TAU operation clock. TPSO register <~ 0x50: Operation clock 0 (CK00): 5 MHz

[
Disable TAU operation.

TTHO register < 0x02
TTO register <~ 0x03: Disable operation of all the channels.

TMMKOO « 0x01: Mask the interrupt requests.

TMIFQO <« 0x00: Clear the interrupt requests.

TMMKO1 « 0x01: Mask the interrupt requests.

TMIFO1 <« Ox00: Clear the interrupt requests.

Set TAU interrupts. TMMKO1H « 0x01: Mask the interrupt requests.

TMIFO1H « 0x00: Clear the interrupt requests.

TMPR100, TMPROOQO bits «<— 11: Lowest interrupt priority level
TMPR101, TMPROO1 bit < 11: Lowest interrupt priority level

. TMRO1H register < 0x88
Set TMO1 operation mode. TMROLL register «— 0x01: Interval timer mode

TDROLL register <« 0x9B

TOMO « 0x00
Output TMO1. TOLO « 0x00

TOO « 0x02
< return >

TOEO « 0x02
Figure 5.6 Timer Array Unit Channell Setup

RO1AN4058EJ0100 Rev.1.00 Page 13 of 37
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Starting clock supply to the timer array unit O

Peripheral enable register 0 (PERO)
Start supplying clock to the timer array unit 0.

Symbol: PERO

7 6 5 4 3 2 1 0

TMKAEN"™®| cMPEN"™ | ADCEN | licAOEN"t 0 SAUOEN 0 TAUOEN
0 0 X 0 0 X 0 1

bit 0

TAUOEN |Control of timer array unit 0 input clock supply
0 Stops supply of input clock.
1 Supplies input clock.

Note: 16-pin products only.
Caution: For details on the register setup procedures, refer to RL78/G10 User's Manual: Hardware.

Stop timer channel

Timer channel stop register 0 (TTO, TTHO(8-bit mode))
Select timer channel to stop operation.

Symbol : TTHO, TTO

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
0 0 0 0 |[TTHO3| 0 |TTHO1| © 0 0 0 0 TTO3 | TTO2 | TTO1 | TTOO
0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 1
bit n

TTON Operation stop trigger of channel n (n=0to 3)
0 No trigger operation

1 TEON is cleared to 0, and counting operation is stopped

RO1AN4058EJ0100 Rev.1.00 Page 14 of 37
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Configuring the timer clock frequency

Timer clock select register 0 (TPSO0)
Select an operation clock for timer array unit 0.

Symbol: TPSO
7 6 5 4 3 2 1 0
PRSO013 PRS012 PRS011 PRSO010 PRS003 PRS002 PRS001 PRS000
0 1 0 1 0 0 0 0
Bits 3to 0
PRS | PRS | PRS | PRS Selection of operation clock (CK0O0)
003 | 002 | 001 | 00O fek= fek= fok= fek= ferk=
1.25MHz 2.5MHz 5MHz 10MHz 20MHz
0 0 0 1 foik/2 625 kHz 1.25 MHz 2.5 MHz 5 MHz 10 MHz
0 0 1 0 foLk/2? 313 kHz 625 kHz 1.25 MHz 2.5 MHz 5 MHz
0 0 1 1 fok/23 156 kHz 313 kHz 625 kHz 1.25 MHz 2.5 MHz
0 1 0 0 fok/2 78 kHz 156 kHz 313 kHz 625 kHz 1.25 MHz
0 1 0 1 feLl/2° 39 kHz 78 kHz 156 kHz 313 kHz 625 kHz
0 1 1 0 fork/28 19.5 kHz 39 kHz 78 kHz 156 kHz 313 kHz
0 1 1 1 fok/27 9.8 kHz 19.5 kHz 39 kHz 78 kHz 156 kHz
1 0 0 0 foLk/28 4.9 kHz 9.8 kHz 19.5 kHz 39 kHz 78 kHz
1 0 0 1 fok/2° 2.5 kHz 4.9 kHz 9.8 kHz 19.5 kHz 39 kHz
1 0 1 0 foLk/21° 1.22 kHz 2.5 kHz 4.9 kHz 9.8 kHz 19.5 kHz
1 0 1 1 fok/2™ 625 Hz 1.22 kHz 2.5 kHz 4.9 kHz 9.8 kHz
1 1 0 0 fok/2t? 313 Hz 625 Hz 1.22 kHz 2.5 kHz 4.9 kHz
1 1 0 1 fok/2® 152 Hz 313 Hz 625 Hz 1.22 kHz 2.5 kHz
1 1 1 0 fok/21 78 Hz 152 Hz 313 Hz 625 Hz 1.22 kHz
1 1 1 1 fok/2® 39 Hz 78 Hz 152 Hz 313 Hz 625 Hz

Caution: For details on the register setup procedures, refer to RL78/G10 User's Manual: Hardware.

RO1AN4058EJ0100 Rev.1.00
Nov 30, 2017
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Timer interrupt
* Interrupt mask flag registers (MKOL)

Interrupt mask selection
- Interrupt request flag registers (IFOL)

clear interrupt request
- Priority specification flag registers (PROOL. PR10L)

low priority selection

Symbol : MKOL
bit 7,6
X XMK X x Interrupt servicing control
1 Interrupt servicing disabled

Symbol : IFOL
bit 7,6
X XIFXx [Interrupt request flag

0 No interrupt request signal is generated

| Interrupt request is generated, interrupt request

status

Symbol : PROOL, PR10L

bit 7
TMPR100|TMPROOO |Priority Level Selection
0 0 Specifying level O(high priority)
0 1 Specifying level 1
1 0 Specifying level 2
1 1 Specifying level 3(low priority)

Caution: For details on the register setup procedures, refer to RL78/G10 User's Manual: Hardware.

RO1AN4058EJ0100 Rev.1.00
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Setting up the operation mode of channel 0,1

Timer mode register 01 (TMRO1H, TMRO1L)
Select an operation clock (fMCK).
Select a count clock.
Set up the start trigger and capture trigger
Select the valid edge of TIOO pin.
Set up the operation mode.

Symbol : TMRO1H. TMRO1L

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CKS ccs STS | STS | STS | CIS | CIS MD | MD | MD | MD
onl | o O | on |SPUT| on2 | on1 | ono | ont | ono | © O | on3 | on2 | on1 | ono

on
1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1

CKSOnl1 |CKS000 [Selection of operation clock (fuck) of channel O
0 0 Operation clock CKOO set by timer clock select register 0 (TPS0)
1 0 Operation clock CKO1 set by timer clock select register 0 (TPSO)
CCSOn Selection of count clock (frcLk) of channel O
0 Operation clock (fuck) specified by the CKS000 and CKS001 bits
1 Valid edge of the input signal from the TI00 pin
SPLITON Selection of count clock (frcLk) of channel O

16bit timer operation

1 8bit timer operation

STS002 [STS001 ([STS000 |[Setting of start trigger or capture trigger of channel 0

Only software trigger start is valid (other trigger sources are
unselected).

0 0 0

Both the edges of the TIOO pin input are used as a start trigger
and capture trigger.

Interrupt signal of the master channel is used (when the channel
1 0 0 is used as a slave channel with the simultaneous channel
operation function).

Caution: For details on the register setup procedures, refer to RL78/G10 User's Manual: Hardware.

RO1AN4058EJ0100 Rev.1.00 Page 17 of 37
Nov 30, 2017 RENESAS



RS Security Alarm Using Shock Sensor
Bit 7-6
cis [cis , — .
001 |ooo Selection of TIOO pin input valid edge
0 0 |Falling edge

Both edges (when low-level width is measured)

1 |Both edges (when high-level width is measured)

Bit 3-0

Operation mode
of channel 0

MD |MD |MD |MD
003 |002 |001 (000

Corresponding function

Counting operation of
TCR

Interval timer
mode

Interval timer/Square wave
output/Divider function
/PWM _ output (master)

Counting down

Event counter
mode

External event counter

Counting down

1 0 0 1/0 | One-count mode

Delay counter/One-shot pulse
output/PWM output (slave)

Counting down

Capture & one-

1 1 0 0 count mode

Measurement of high-/low-level
width of input signal

Counting up

Other than above |Setting prohibited

Operation mode (Value set by the
MDO003 to MD0O0L1 bits) (See the MDO000 Setting of starting count and interrupt
above table)
« Interval timer mode (0, 0, 0)
» Capture mode (0, 1, 0)
1 Timer interrupt is generated when counting is started
(timer output also changes).
» Event counter mode (0, 1, 1) 0 Timer int_errupt is not generated when cqunting is
started (timer output does not change, either).
« One-count mode (1, 0, 0) 0 Start trigger is invalid during counting operation.
At that time, interrupt is not generated, either.
1 Start trigger is valid during counting operation. At
that time, interrupt is also generated.
« Capture/one-count mode (1, 1, 0) Timer interrupt is not generated when counting is
started (timer output does not change, either).
0 Start trigger is invalid during counting operation.
At that time, interrupt is not generated, either.
Other than above Setting prohibited

RO1AN4058EJ0100 Rev.1.00
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Setting the interval timer cycle time

Timer data register 01 (TDRO1H, TDRO1L)
Setting delay time

Symbol : TDRO1H. TDRO1L
~——  TbROIH ———~ ~—— TDROL. —

Caution: For details on the register setup procedures, refer to RL78/G10 User's Manual: Hardware.

Enabling the timer output

timer putout register 0 (TOO)
setting putout 0

Timer output enable register 0 (TOEO)
Enable/disable the timer output for each channel.

Symbol : TOO
7 6 5 4 3 2 1 0
0 0 0 0 TO03 | TOO2 | TOO1 | TOOO
0 0 1 0
bit 1
TOO1 Timer output of channel n
Timer output value is “0”
1 Timer output value is “1”
Symbol : TOEO
7 6 5 4 3 2 1 0
0 0 0 0 TOEO3 | TOEO2 | TOEO1 | TOEOO
0 0 0 0 0 0 1 0
bit 1

TOEO1 Timer output enable/disable of channel 0

Enables the timer output.

Timer operation is reflected in the TOOO bit, and output waveform is
generated.

Writing to the TOOO bit is ignored.

Caution: For details on the register setup procedures, refer to RL78/G10 User's Manual: Hardware.
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5.6.6 Timer Array Unit Channel 0 Setup
Figure 5.7 shows the flowchart for setting up the timer array unit.

( R_TAUO_ChoOStart() )

Supply clock to timer array unit. TAUOQEN bit < 1
[
Set TAU operation clock. TPSO register « 0x50: Operation clock 0 (CK00): 5 MHz

Set channel stop.

TTHO register « 0x02
TTO « 0x03

| TMMKOO « 0x01: Enable the interrupt requests.
. TMIFO00 < 0x00: Clear the interrupt requests.
Set TAU interrupts. TMMKO1 <« 0xO1: Enable the interrupt requests.
TMIFO1 < 0x00: Clear the interrupt requests.
TMMKO1H <« 0x01: Enable the interrupt requests.
TMIFO1H « 0x00: Clear the interrupt requests.

. TMRO1H register « 0x88
Set TMOO operation mode. TMROLL register < 0x01

TDROLL register « 0x9B

TOO « 0x01
Output TMOO. TOEO « 0x01
| TSO « 0x01
PMCO <« OxF7
Set output ports of channel 0. PO < OXE7

l PMO <« OxF7

< return >

Figure 5.7 Timer Array Unit Channell Setup

RO1AN4058EJ0100 Rev.1.00
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5.6.7 Serial Array Unit Setup
Figure 5.8 shows the flowchart for setting up the serial array unit.

< R_SAUO_Create() >

Supply input clock to SAUQEN bit - 1
serial array unit 0.

Set CKOO and CKO1 to SPSO register « 42H
1.25 MHz.

Set UARTO.
R_UARTO_Create()

h 4

< return >

Figure 5.8 Serial Array Unit Setup

RO1AN4058EJ0100 Rev.1.00
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Start supplying clock to the SAU
Peripheral enable register 0 (PERO)

Clock supply
Symbol: PERO
7 6 5 4 3 2 1 0
TMKAE Nete| 0 ADCEN [ ICAOEN Nt [ SAULEN | SAUOEN| 0 |TAUOEN
X 0 X X X 1 0 X
Bit 2

SAUOQEN [Input clock control for serial array unit 0
0 Stops supply of input clock.
1 Starts supply of input clock.

Note 16-pin products only.

Select serial clock
Serial clock select register 0 (SPS0)
Operation clock setting

Symbol: SPS0O

7 6 5 4 3 2 1 0

PRS | PRS [ PRS | PRS | PRS | PRS | PRS | PRS
013 | 012 | 011 | 010 | 003 | 002 | OO1 | 00O

0 1 0 0 0 0 1 0

Bits 7t0 O
Operation clock (CKOn) selection (n =0, 1)
PRS |PRS [PRS |PRS
on3 lon2 lon1 lono fek = fok = fok = fek = fok =
1.25MHz |25MHz |5 MHz 10 MHz 20 MHz

0 0 0 0 |fek 1.25 MHz [2.5 MHz 5 MHz 10 MHz 20 MHz
0 0 0 1 [fek/2 [625 kHz 1.25MHz |3.5MHz |5 MHz 10 MHz
0 0 1 0 [fcw/2? [313 kHz  [625 kHz 1.25MHz |25 MHz |5 MHz
0 0 1 1 |fex/23 |156 kHz 313 kHz 625 kHz 1.25 MHz |2.5 MHz
0 1 0 1 |fex/2° |39 kHz 78 kHz 156 kHz (313 kHz [625 kHz
0 1 1 0 [fok/28 |19.5 kHz |39 kHz 78 kHz 156 kHz 313 kHz
0 1 1 1 |fex/27 19.8 kHz 19.5kHz |39 kHz 78 kHz 156 kHz
1 0 0 0 [fck/2® |4.9 kHz 9.8 kHz 19.5kHz (39 kHz 78 kHz
1 0 0 1 |fek/2® |25 kHz (4.9 kHz 9.8 kHz 19.5kHz |39 kHz
1 0 1 0 [|fck/210(1.22 kHz [2.5 kHz 4.9 kHz 9.8 kHz 19.5 kHz
1 0 1 1 |fek/21t625 Hz 1.22 kHz |2.5 kHz 4.9 kHz 9.8 kHz
1 1 0 0 |fcLk/21?|313 Hz 625 Hz 1.22kHz |[25kHz [4.9 kHz
1 1 0 1 |fex/213)152 Hz 313 Hz 625 Hz 1.22 kHz |2.5 kHz
1 1 1 0 [fok/2'4|78 Hz 152 Hz 313 Hz 625 Hz 1.22 kHz
1 1 1 1 |fek/2%®]39 Hz 78 Hz 152 Hz 313 Hz 625 Hz

Caution: For details on the register setup procedures, refer to RL78/G10 User's Manual: Hardware.
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5.6.8 UARTO Setup
Figure 5.9 and figure 5.10 show the flowcharts for setting up the UARTO.

( R_UARTO_Create() >

Stop channel 0 operation STO register «— 01H
Disable INTSTO interrupt and clear STMKO bit « 1
interrupt request STIFO bit - 0
|
Set INTSTO interrupt priority level to 3 STPR10 bit « 1
(lowest) STPROO bit « 1

Set operation mode of SAU channel 0.

- Channel 0 operation clock: CKOO

- Channel 0 transfer clock: Divided
CKO00

- Start trigger source: Software trigger

- Falling edge detected as start bit

- Channel 0 operation mode:
UART mode

- Channel O interrupt source:
Transfer end interrupt

SMROOL register < 22H
SMROOH register < 00H

Specify communication operation of
SAU channel 0.

- Transmission only

- Clock and data phase: Type 1

- Error interrupt INTSREX: Masked
- Even parity output

- Input/output with LSB first

- Stop bit length: 1 bit

- Data length: 8 bits

SCROO register < 8297H

Figure 5.9 UARTO Setup (1/2)
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|
Channel 0 transfer clock: SDROOH register «— 80H
Operation clock/130

NFENO register « 0x01H
Prepare channel O to use SO0 register < 0x01H

| SOEQ register « 0x01H

: PO register «— 0x01H
Set TxDO pin (output mode) PMO ?egister  OSFEH

A\ 4
< return >

Figure 5.10 UARTO Setup (2/2)
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Transmission channel operation mode setting
Serial mode register 00 (SMROOH, SMROOL)
Interrupt source
Operation mode
Transfer clock selection
fuck selection

Symbol: SMROOH, SMROOL

SMBQOH SMRODL

- N N

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

STS MD | MD | MD
CKS | CCS 0 0 0 0 0 0 0 1 0 0
00 00 00 002 | 001 | 00O

0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0

Bit 15

CKSO00 |Channel 0 operation clock (fmck) selection
0 Prescaler output clock CK0O configured by the SPSO register
1 Prescaler output clock CKO1 configured by the SPSO register

Bit 14

CCSO00 |Channel 0 transfer clock (TCLK) selection

0 Clock obtained by dividing the operation clock fuck specified by the CKSO00 bit.
1 Clock input from the SCK pin.

Bit 8

STSO00 [Selection of start trigger factor
0 |Only the software trigger is valid.
1 |Valid edge of the RxD pin (selected for UART reception)

Bits 2 and 1
MDO002 [MDO0O01 |Channel 0 operation mode setting
0 0 CSI mode
0 1 UART mode
1 0 |Simplified I°C mode
1 1 Setting prohibited

Bit 0

MDO000 [Channel O interrupt source selection
0 Transfer end interrupt
1 Buffer empty interrupt

Caution: For details on the register setup procedures, refer to RL78/G10 User's Manual: Hardware.
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Transmission channel communication operation setting
Serial communication operation setting register 00 (SCR0O0H, SCROOL)
Data length setting, data transfer order, error interrupt signal mask availability, and operation mode

Symbol: SCROOH, SCR0OOL

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

TXE | RXE | DAP | CKP EOC | PTC | PTC | DIR SLC | SLC DLS | DLS
00 00 | 00 | 0O 00 | 001 | 000 | 00 001 | 000 001 | 000

Bit 15 and 14
TXEOO |RXEOQOO [Channel O operation mode setting
0 0 Communication prohibited
0 1 Reception Only
1 0 Transmission only
1 1 Both transmission and reception
Bit 10

EOCO00 |Error interrupt signal (INTSREO) mask availability selection
0 Error interrupt INTSREO is masked
1 Generation of error interrupt INTSREX is enabled

Bit 9 and 8
Parity bit setting in UART mode
PTCO001|[PTCO000 — -
Transmission Reception
0 0 No parity bit is output Data is received without parity
0 1 0 parity is output No parity check is made
1 0 Even parity is output Check is made for even parity
1 1 Odd parity is output Check is made for odd parity
Bit 7

DIR0O0 |[Selection of data transfer order in CSl and UART modes
0 Input and output in MSB first
1 Input and output in LSB first

Bit5 and 4
SLCO001|SLCO000 |Stop bit setting in UART mode
0 0 No stop bit
0 1 Stop bit length =1 bit
1 0 Stop bit length = 2 bits
1 1 Setting prohibited

Caution: For details on the register setup procedures, refer to RL78/G10 User's Manual: Hardware.
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Symbol: SCRO0OH, SCROOL

SCRAOH SCROOL
— —~— —
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TXE [RXE [DAP |CKP| -~ [EOC|PTC|PTC|DIR|  [stc|sic| | | [DLs|bLs
00 | 00 | 00 | 00 00 | 001 | 000 | 00 001 | 000 001 | 000

1 0 0 0 0 0 1 0 1 0 0 1 0 1 1 1

Bit1and 0
DLS001 [DLSO000 [Data length setting in CSI mode
0 1 9-bit data length
1 0 7-bit data length
1 1 8-bit data length
Others Setting prohibited

Transmission channel transfer clock setting

Serial data register 00 (SDR00Oh,SDROOL)
transfer clock frequency :  fuck/130 (=9600Hz)

Symbol : SDROOH,SDROOL

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
[tlofofoJoJoJoJofwxlxfxfefx]|x]x]x]

Bit 15-9
SDRO00[15:9] period of operation clock (fuck) transfer setting
0 0 0 0 0 0 0 fmex 12
0 0 0 0 0 0 1 fuck 14
0 0 0 0 0 1 0 fmck /6
0 0 0 0 0 1 1 fme /8
1,0|]0|]0|0O0O|0]O fuck /130
1 1 1 1 1 1 0 fuck /1254
1 1 1 1 1 1 1 fumck /1256

Caution: For details on the register setup procedures, refer to RL78/G10 User's Manual: Hardware.
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port setting
port register0 (P0)
port mode register0 (PMO)
setting transmission data to port

Symbol : PO
7 6 5 4 3 2 1 0
0 0 0 P04 P03 P02 pPo1 P00
X X X X X X X 1
Bit 0
P00 putout data (putout mode)
0 putout O
putout 1
Symbol : PMO
7 6 5 4 3 2 1 0
1 1 1 1 1 PMO02 PMO1 PMO00
1 1 1 1 1 X X 0
Bit0

PMO0 input/output mode selecting of POO

0 output mode (output buffer on)

1 input mode (output buffer off)

Caution: For details on the register setup procedures, refer to RL78/G10 User's Manual: Hardware

RO1AN4058EJ0100 Rev.1.00 Page 28 of 37
Nov 30, 2017 RENESAS



RL78/G10 Security Alarm Using Shock Sensor

5.6.9 External Interrupt Setup
Figure 5.11 shows the flowchart for setting up the external interrupts.

( R_INTC_Create() >

Set interrupt mask flags. PMKO « 1

i PMK1 « 1
Set interrupt request flags. RO < O
Specify high priority level. PIF0 < 0

PPR10 « 0

Enable external interrupts at rising PPROO « 0

edge.
l EGPO register < 0x01

< return >

Figure 5.11 External Interrupt Setup
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5.6.10 Main Processing

Figure 5.12 shows the flowchart of the main processing.

C

Initial setting of system
R_MAIN_Userlnit()

Initial setting of timer array
unit
R_TAUO_Init ()
R_TAUO_ChlLow8bhitStart()
I
Wait processing
Turn off LED after
10-s blinking.

»
>

STOP mode

External interrupt processing
g_flag_Intp=1

|
Alarm processing
Blink LED, sound buzzer, and
perform UART data
transmission.
R_TAUO_Buzzer()
R_UARTO_Send()

Alarm cancellation
R_TAUO_Ch1Low8hitStop()
R_TAUO_ChO0Stop()
R_UARTO_Stop()
P0.1=1
count_buzzer=0
g_flag_Intp=0

]

Make initial settings necessary for main processing.

Wait processing reference the flowchart of wait
processing at the page 32

Alarm processing reference the flowchart of alarm
processing and alarm cancellation at the page 33.

Alarm cancellation processing reference the flowchart
of alarm processing and alarm cancellation at the page
33.

Figure 5.12 Main Processing Flowchart
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5.6.11 Wait Processing Flowchart

Figure 5.13 shows the flowchart of the wait processing in the main processing.

< Wait processing >

No

Waited 10s or longer?

count_blink > 200?

Yes

Stop timer array unit.
R_TAUO_Ch1Low8bitStop()

LED reversal

interval 50 ms or longer?

g_1ms_Blink > 50?

Start external interrupts.

R_INTCO _Start () Reverse LED display
I PO=~P0O
Turn off LED. L
PO=1 Count LED blinks for 10s

count_blink++

Clear LED blinks counts

count_blink =0

Clear 1-ms counts.
g_1lms_Blink =0

clear wait processing flag
flag_wartting = 1

.

Figure 5.13 Flowchart of Wait Processing in Main Processing
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5.6.12  Alarm Processing and Cancellation
Figure 5.14 shows the flowchart for processing and cancelling alarm in the main processing.

<Alarm processing and cancellaticD

External interrupt
has occurred?
g_flg_Intp =1?

Start timer array unit.
R_TAUO_ChlLow8bitStart()

Perform UARTO transmission.
R_UARTO_Send()

Alarm time 20 s or longer?
count_buzzer > 40?

Stop timer array unit.
R_TAUO_Ch1Low8bitStop()

Stop buzzer Sound buzzer.
R_TAUO_ChOStop() R_TAUO_Buzzer ()

| v

Stop UARTO transmission.
R_UARTO_Stop()
I

LED reversal interval 50
ms or longer?
g_1ms_Blink > 50?

Turn off LED.
PO=1
[
Clear alarm time counts
count_buzzer <~ 0 Reverse LED display
— PO=~PO0

Clear interrupt flag |
g_flag_Intp=0 Clear l-ms_counts.
g_1lms_Blink =0

. |

v Count alarm time for 20s.

count_buzzer++
( =nd ) T

Figure 5.14 Flowchart for Processing and Cancelling Alarm in Main Processing
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5.6.13 UARTO Starting Function
Figure 5.15 shows the flowchart of the UARTO starting function.

( R_UARTO_Start() >

Enable UARTO output SOEO0.0 bit « 1
Enable UARTO operation SSObit « 1
Clear t ission int i STIFO bit « 0
ear re:gsT;?fcl)Q interrup SRIEO bit < 0
d g SREIFO bit < 0
Enable transmigsion interrupt STMKO bit < 0
servicing.

< return >

Figure 5.15 UARTO Starting Function

RO1AN4058EJ0100 Rev.1.00 Page 33 of 37
Nov 30, 2017 RENESAS



RL78/G10 Security Alarm Using Shock Sensor

Interrupt setting

+ Interrupt request flag registers(IFOL)
interrupt request flag cleared

+ Interrupt mask flag registers(MKOL)
interrupt mask flag disabled

Symbol : IFOL (10 pin only)

7 6 5 4 3 2 1 0
STIFO
TMIFOO | TMIFO1H | SREIFO SRIFO CSIIFO0 PIF1 PIFO WDTIIF
IICIFOO
X X 0 0 0 X X X
SREIFO SRIFO STIFO Interrupt request flag
0 0 0 No interrupt request signal is generated

Symbol : MKOL (10 pin only)

7 6 5 4 3 1 0
STMKO
TMMKOO | TMMKO1H SREMKO SRMKO PMK1 PMKO WDTIMK
0 0 1
SREMKO SRMKO STMKO Interrupt servicing control
0 0 Interrupt servicing enabled
1 Interrupt servicing disabled
transmission operation enable
- serial channel start register0(SS0)
operation start
Symbol : SSO
7 6 5 4 3 2 1 0
SS03 | SS02 | SS01 | SS00
0 0 0 0 Xnote X 1nme 1

Bit 3-0

SSOn
0 No trigger operation

Operation start trigger of channel n

1 Sets the SEOn bit to 1 and enters the communication wait status"'®

Note For the UART reception, set the RXEON bit of SCRONH register to 1, and then be sure to set SSOn

to 1 after 4 or more fMCK clocks have elapsed.

Caution: For details on the register setup procedures, refer to RL78/G10 User's Manual: Hardware
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5.6.14 UART Data Transmission Function
Figure 5.16 shows the flowchart for the UART data transmission function.

( R_UARTO_Send)() >

Make initial setting of SAU
Masl§ transmission STMKO bit < 1
interrupts
Transmit data TxDO « O0OH
Unma;k transmission STMKO bit < 0
interrupts
\ 4

( return >

Figure 5.16 Flowchart of UART Data Transmission Function
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5.6.15 Interrupt Processing

Figure 5.17 shows the flowchart of interrupt setup.

External interrupts
r_intcO_interrupt()

D

g flag Intp=1

< return

D

Interrupts
war_tauO_channell_interrupt()

g_1ms_Blink++

\ 4

( return

D

Figure 5.17 Flowchart of Interrupt Processing
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Website and Support

Renesas Electronics Website
http://www.renesas.com/

Inquiries
http://www.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 Microprocessing Unit and Microcontroller Unit Products

The following usage notes are applicable to all Microprocessing unit and Microcontroller unit 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 LSI 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 Microprocessing unit or Microcontroller unit products 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.
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(Note 1) "Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its majority-owned subsidiaries.

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 disputes 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, drawing, chart, program, algorithm, 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 otherwise misappropriate 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, copy or otherwise misappropriation of Renesas Electronics products.

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; and 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.

Renesas Electronics products are neither intended nor 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 damages (space and 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 third parties arising from the use of any Renesas Electronics product for which the product is not intended by Renesas

Electronics.

When using the 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

reliability handbook, etc.), and ensure that usage conditions are within the ranges specified by Renesas Electronics with respect to maximum ratings, operating power supply voltage range, heat radiation

characteristics, installation, etc. Renesas Electronics disclaims any and all liability for any malfunctions or failure or accident arising out of the use of Renesas Electronics products beyond such specified

ranges.

Although Renesas Electronics endeavors to improve the quality and reliability of Renesas Electronics 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 ensure to implement safety measures to guard them

against the possibility of bodily injury, injury or damage caused by fire, and social damage in the event of failure or malfunction of Renesas Electronics products, 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 by your own responsibility as warranty

for your products/system. Because the evaluation of microcomputer software alone is very difficult and not practical, please evaluate the safety of the final products or systems 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 investigate applicable laws and

regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive carefully and sufficiently and use Renesas Electronics products in compliance with all

these applicable laws and regulations. Renesas Electronics disclaims any and all liability for damages or losses occurring as a result of your noncompliance with applicable laws and regulations.

Renesas Electronics products and technologies shall 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. You shall not use Renesas Electronics products or technologies for (1) any purpose relating to the development, design, manufacture, use, stockpiling, etc., of weapons of mass destruction,

such as nuclear weapons, chemical weapons, or biological weapons, or missiles (including unmanned aerial vehicles (UAVs)) for delivering such weapons, (2) any purpose relating to the development,

design, manufacture, or use of conventional weapons, or (3) any other purpose of disturbing international peace and security, and you shall not sell, export, lease, transfer, or release Renesas Electronics

products or technologies to any third party whether directly or indirectly with knowledge or reason to know that the third party or any other party will engage in the activities described above. When exporting,

selling, transferring, etc., Renesas Electronics products or technologies, you shall comply with any applicable export control laws and regulations promulgated and administered by the governments of the

countries asserting jurisdiction over the parties or transactions.

Please acknowledge and agree that you shall bear all the losses and damages which are incurred from the misuse or violation of the terms and conditions described in this document, including this notice,

and hold Renesas Electronics harmless, if such misuse or violation results from your resale or making Renesas Electronics products available any third party.

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.

(Note 2) "Renesas Electronics product(s)" means any product developed or manufactured by or for Renesas Electronics.

(Rev.3.0-1 November 2016)
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