ENESAS APPLICATION NOTE

R7F0C809 RO1AN2007EC0100
Rev.1.00
4-Digit 8-Segment LED Display with Key Read Sep 30, 2014

Introduction

This application note describes a method of using the high-current pin to control 4-digit 8-segment LED with reading
the key code by A/D converter of R7FOC809 microcontroller.

Target Device
« R7FOC809

When applying the sample program covered in this application note to another microcomputer with the same SFR
(Special Function Register), modify the program according to the specifications for the target microcomputer and
conduct an extensive evaluation of the modified program.
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R7F0C809 4-Digit 8-Segment LED Display with A/D Key Read

1. Specifications

This application note introduces the way of controlling 4-digit 8-segment LED display with Timer Array Unit (TAU)
and high current pin according to the input of A/D key board. The scanning period of LED depends on the interval of
TAUO Channel 0. Timing of 1 second is achieved with TAU Channel 1.

Table 1.1 lists the peripheral functions and their applications.

Table 1.1 Peripheral Functions and Their Applications

Peripheral Function Use
P02~P05 Control the COM pins of LED
P06~P07, P10~P15 Control the SEG pins of LED
P16 Set the initial status of A/D keyboard input
TAUO Chanel 0 Control the scanning period of LED
TAUO Chanel 1 Control the interval of updating LED
A/D converter Identify the key pressed by sampling the voltage on A/D input pin
RO1AN2007EC0100Rev.1.00 Page 3 of 51
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2. Operating Conditions

The sample code contained in this application note has been tested under the conditions below.

Table 2.1 Operation Confirmation Conditions

Iltem Contents

MCU used R7FOC809

eHigh-speed on-chip oscillator clock (froco): 20 MHz (typ.)

Operating frequency oCPU/peripheral hardware clock (fcik): 20 MHz

5.0 V (operation enabled from 4.5 to 5.5 V)

Operating voltage SPOR detection operation (Vseor):rising edge 4.28V(typ.), falling edge
4.00V(min.)

Integrated development Renesas Electronics Corporation

environment CubeSuite+ vV2.01.00

Renesas Electronics Corporation

C compiler CA78KOR V1.60

3. Related Application Note

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

e R7F0C809 6-Digit 8-Segment LED Display (RO1LAN2005E) Application Note
e R7F0C809Key Matrix Input and 4-Digit 8-Segment LED Display (RO1IAN2006E) Application Note
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4. Description of the Hardware

4.1 Hardware Configuration Example
Figure 4.1 shows an example of hardware configuration that is used for this application note.

VDD
VDD
K1 R1
%7 RESET TOOLO [«—» For on-chip debugger 2 R2
P137 P16/ANI7 J::
P00 P15 K3 R3
PO1 P14 .
P02 P13 Ka R4
R7FOC809 =
P03 P12
P04 P11 R5
P05 P10 | |
Ves .——+— VSS PO7
= C
Voo T™—4— 1 VDD P06
K16 R16
R17
SEG_dp L
H H H H SEG_g
COM 4 SEG_f
o
COM 3 SEG_e
) ) ) )
COM 2 SEG_d
o
COM 1 SEG ¢
SEG_b

'0 ' [} '0 . [ ]
T of U of T of U of gSeG a

minutes minutes seconds seconds

Figure 4.1 Hardware Configuration

Notes: 1. The purpose of this circuit is only to provide the connection outline and the circuit is simplified
accordingly. When designing and implementing an actual circuit, provide proper pin treatment and make
sure that the hardware's electrical specifications are met (connect the input-only ports separately to Voo or
Vss via a resistor).

2.Voo must be held at not lower than the reset release voltage (Vseor) that is specified as SPOR.
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Table 4.1 lists the keys used and LED display contents.

Table 4.1 Keys Used and LED Display Contents

Key Name Function Description
K1 Set the tens place The counting time can be set by K1~K4 and displayed on LED.
of minutes Tens places of minutes and seconds can be set from 0 to 5.
K2 Set the units place | Units places of minutes and seconds can be set from 0 to 9.
of minutes Attention: Setting of K1 to K4 is ineffective when counting is started or
K3 Set the tens place paused.
of seconds
K4 Set the units place
of seconds
K15 Start function key After counting value is set, once start key is pressed, the down-counting
with 1 second as unit is started until the counting value is down to 0.
After the counting is finished, all the LEDs are turned off.
K16 Pause / Stop After down-counting is started, the first pressing of K16 pauses the
function key present counting operation and the counting value is maintained. A
second pressing of K16 stops the current counting and the counting
value is cleared. All the LEDs are turned off to indicate the stop of
counting.
Other Keys | Reserved Please append functions according to application requirements.

4.2 List of Pins to be Used
Table 4.2 lists the pins to be used and their function.

Table 4.2 Pins to be Used and Their Function

Pin Name 1/0 Description
P02 Output Control COM_1
P03 Output Control COM_2
P04 Output Control COM_3
P05 Output Control COM_4
P06 Output Control SEG_dp
P07 Output Control SEG_g
P10 Output Control SEG_f
P11 Output Control SEG_e
P12 Output Control SEG_d
P13 Output Control SEG_c
P14 Output Control SEG_b
P15 Output Control SEG_a
P16/ANI7 Analog Input Input pin of scanning key
RO1AN2007EC0100Rev.1.00 Page 6 of 51
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5. Description of the Software

5.1 Operation Overview

This application introduces the way of using P-ch/N-ch open-drain high current port to control LED and identifying the
external input key with A/D converter.

5.1.1 Display control for 4-Digit 8-Segment LED

4-Digit 8-segment LED is connected in common anode way. The content displayed depends on the key status. All the
control ports of LED are accessed by 1/0 port of MCU (in high current mode).

Display mode of LED:
Dynamic scanning: Frequency of cyclical scanning the 4-digit LED is 60Hz.

The period of scanning is: 1/60Hz/4~4.17ms.

51.2 Sampling control for A/D key input
Key code is identified by sampling voltage value divided by external resistors using A/D converter.

Figure 5.1 shows an example of A/D key input hardware configuration.

Vbbb
R1 K1
..
.—
R2 K2
..
o——¢
R3 K3
..
*——¢
R4 K4
..
o—¢
R5
Resistor in series for
voltage divider circuit,

R1=R2=...... =R17 Pin connected to the A/D
input port of micorcontroller

R15 K15
-
R16 K16
-
R17 RO
Pull-down resistor to ensure RO is far larger

than Rn (n=11t0 17)

| |
| |
make sure that | +— AD
| |
| |

I

Jo]

Figure 5.1 A/D Key Input Hardware Configuration
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The way of A/D key sampling is shown below.

(1)Multiple pins are connected to the A/D input port. The key pressed is reflected in the voltage obtained by external
divider resistors. The key code of each key is mapped to the unique voltage range on A/D input port.

(2)The interval of A/D sampling (A/D conversion of the analog input pin - ANIX) is the same as that of LED scanning

that is 4.17ms.

(3)Sample the voltage of analog input pin 6 times, get the average value after removing the maximum and minimum
data. If the average values are equal twice, the key input is confirmed. As a result, 4.17 x 6 x 2=<50ms is necessary for

confirming the key pressed.

Table 5.1 lists the values and key codes for key determination.

Table 5.1 Values and Key Codes for Key Determination

Key pressed None | K16 K15 K14 K13 K12 K11 K10 K9
Theoretical value of A/D sample ov 0.29V | 0.59Vv | 0.88V | 1.41V | 1.47V | 1.76V | 2.06V | 2.35V
voltage
Theoretical value of A/D converter |0 60 120 181 241 301 361 421 481
result
Area of A/D value corresponding to | O~ 30~ 90~ 150~ | 211~ | 271~ | 331~ | 391~ | 451~
key 29 89 149 210 270 330 390 450 510
Key code 17 16 15 14 13 12 11 10 9

Key pressed K8 K7 K6 K5 K4 K3 K2 K1 -
Theoretical value of A/D sample 2.65V | 2.94V | 3.24V | 3.53V | 3.82V | 4.12V | 4.41V | 4.71V | 5V
voltage
Theoretical value of A/D converter 541 602 662 722 782 842 903 962 1023
result
Area of A/D value corresponding to | 511~ | 571~ | 632~ | 692~ | 752~ | 812~ | 872~ | 932~ | 992~
key 570 631 691 751 811 871 931 991 1023
Key code 8 7 6 5 4 3 2 1 -
Note: Vob = 5V
RO1AN2007EC0100Rev.1.00 Page 8 of 51
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5.1.3 Timing
Figure 5.2 shows the timing of LED display and A/D key input sample.

COM_1 _

COM_2

COM_3

COM_4

Tens

S EG_X place of

minutes,

Units
place of]

Tens
place of]

Units
place of,

minutes;

econds

econds

Tens
place of]
minutes

Units
place of|
minutes,

Tens Units Tens Units Tens Units
place of} | iplace of; [ iplace of, { iplace of, f iplace of| | iplace of|

econds/ \seconds/ \minutes/ \minutes/ \seconds/ \seconds

T
4.17ms

INTTMOO 71 }

I

l

|

ADCS ﬂ H

Gap between timer
and A/D sampling start

H

H

|

counting finish

|

| |

The first calculation of key code

The second calculation of key code

If the two values equal, then confirm the key pressed.

Figure 5.2 LED Display and A/D Key Input Sample

514 Operation Outline

(1) Initialize PORT
Configure the ports for LED display as digital 1/0 ports and that for A/D key input sample as analog port.
Configure the ports for SEG end of LED as N-ch open-drain and those for COM end as P-ch open-drain.

Configure the initial status of LED as none display mode in which both SEG and COM ends are set to invalid level.
Configure the A/D key input port as input pin.

(2) Initialize TAU
Configure the TAU in interval timer mode.
Configure the interval of TAUO channel 0 is 4.7ms.
Configure the interval of TAUO channel 1 is 100ms.
Enable the interrupt of channel 1 (INTTMOL1).

(3) Initialize A/D converter
Configure conversion clock of A/D as fcik/8.
Configure the resolution of A/D conversion as 10-bit.
Configure the target of A/D conversion as ANI7.

RO1AN2007EC0100Rev.1.00
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(4) Initialize variables.
o Initialize the flag of 1second being up.
o Initialize the operating status flag of LED.

(5) Start the counting of TAUO channel 0.

(6) Wait for the interrupt flag of TAUO channel 0 (TMIFQ0) to become 1.

(7) Clear the interrupt flag after interrupt flag of TAUO channel O is set to 1.

(8) Process the LED display.
e Update the LED display content according to the array of LED display.
o If the flag of 1 second timing up is 1, then update the array of LED display.

(9) Process the key sample.

e Obtain the current A/D value. After 6 times of sampling, calculate the average value of A/D conversion.
e Confirm the current key code.

o Key process according to the key code.

(10)Return to step (6).

RO1AN2007EC0100Rev.1.00 Page 10 of 51
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5.2 List of Option Byte Settings

Table 5.2 summarizes the settings of the option bytes.

Table 5.2 Option Byte Settings

Address Value Description

000COH 11101110B Watchdog timer operation is stopped.
(Count is stopped after reset.)

000C1H 11110011B SPOR detection voltage:
rising edge 4.28V(typ.), falling edge 4.00V(min.)
P125/KR1/RESET pin: RESET input

000C2H 11111001B HOCO: 20 MHz

000C3H 10000101B On-chip debugging is enabled.

RO1AN2007EC0100Rev.1.00
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5.3

List of Constants

Table 5.3 lists the constants that are used in this sample code.

Table 5.3 Constants that are Used in this Sample Code

Constant Value Description

SEG_A Oxdf Set low level to SEG_a
SEG B Oxef Set low level to SEG_b
SEG C 0xf7 Set low level to SEG_c
SEG D Oxfb Set low level to SEG_d
SEG_E Oxfd Set low level to SEG_e
SEG F Oxfe Set low level to SEG_f
SEG_G Ox7f Set low level to SEG_g
SEG_DOT Oxbf Set low level to SEG_dp
uintlé_t 992, 932, 872, 812, 752, 692, 632, 571, 511, 451, 391, 331, | The boundary value of

ad_key data[17]

271, 211, 150, 90, 30

voltage on ANI7 pin
when one of K16~K1 is
pressed or none of them
is pressed

uint8_t
c_SEG_DataP0[10]

Oxff,

Oxff,

Oxff&SEG_G,
Oxff&SEG_G,
Oxff&SEG_G,
Oxff&SEG_G,
Oxff&SEG_G,
Oxff,

Oxff&SEG_G,
Oxff&SEG_G

The value of PO7~P06
when '0'to '9' is
displayed on LED

uint8_t
¢_SEG_DataP1[10]

Oxff&SEG_A&SEG_B&SEG_C&SEG_D&SEG_E&SEG_F,
Oxff&SEG_B&SEG_C,
Oxff&SEG_A&SEG_B&SEG_D&SEG_E,
Oxff&SEG_A&SEG_B&SEG_C&SEG_D,
Oxff&SEG_B&SEG_C&SEG_F,
Oxff&SEG_A&SEG_C&SEG_D&SEG_F,
Oxff&SEG_A&SEG_C&SEG_D&SEG_E&SEG_F,
Oxff&SEG_A&SEG_B&SEG_C&SEG_F,
Oxff&SEG_A&SEG_B&SEG_C&SEG_D&SEG_E&SEG_F,
Oxff&SEG_A&SEG_B&SEG_C&SEG_D&SEG_F

The value of P15~P10
when '0'to '9' is
displayed on LED

RO1AN2007EC0100Rev.1.00
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5.4

List of Variables

Table 5.4 lists the variables that are used in this sample code.

Table 5.4 Variables that are Used in this Sample Code

Type Variable Description Function Used
uint8_t g_COM_Data[4] Control data for COM end of LED | Minute10_Add()
uint16_t g_SEG_Data[4] Control data for SEG end of Minutel_Add()
LED(0~9 is allowed to be set) Second10_Add()
Secondl_Add()
Start()
Pause_Stop()
LED_Display()
LED_Refresh()
uint8_t g_AD_Key Code Present key code input AD_Key_In()
uint8_t g_Last AD_Key Code | Previous key code input Key_Process()
uintl6 t g_AD_Fix Present A/D value calculated AD_In()
AD_Key_In()
uint8_t g_Cnt100ms 100ms counting value TAUQ_Channell_Interrupt()
Pause_Stop()
boolean g_Flag_AD_Fix Complete flag of A/D value AD_In()
calculation AD_Key_In()
boolean g_Flagls Flag of 1 second timing up Variable_Init()
LED_Handle()
TAUQ_Channell_Interrupt()
st_sp_flag_union | g_StSpFlag The union of LED display status Variable_Init()
Key_ Process()
Start()
Pause_Stop()
LED_Refresh()
static uint8_t s_COM Count value of LED display LED_Display()

RO1AN2007EC0100Rev.1.00
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5.5 List of Functions
Table 5.5 lists the functions that are used in this sample code.

Table 5.5 Functions that are Used in This Sample Code

Function
main() Main processing
System_Init() System initialization
PORT _Init() Port initialization
TAU_Init() TAU initialization
AD_Init() A/D initialization

TAUQ_Channell_Interrupt()

Interrupt process of TAUO channel 1

LED_Handle()

Handle LED

LED_Display()

Handle LED display

LED_Refresh()

Handle update of LED display array

Key Handle()

Key handle

AD_In()

Start A/D conversion, calculate A/D value

AD_Key_In()

Identify the input key code

Key_ Process()

Key process

Minute10_Add()

Tens place of minutes setting

Minutel Add()

Units place of minutes setting

Second10_Add()

Tens place of seconds setting

Secondl_Add()

Units place of seconds setting

Start()

Process of Start key

Pause_Stop()

Process of Pause/Stop key

5.6 Function Specifications

This section describes the specifications for the functions that are used in the sample code.

[Function Name] main

Synopsis
Header

Declaration
Explanation
Arguments
Return value
Remarks

Main processing
userdefine.h
tau.h

ad.h

led.h

key.h

void main(void)
Perform main processing.
None

None

None

RO1AN2007EC0100Rev.1.00
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[Function Name] System_Init

Synopsis System initialization
Header userdefine.h

tau.h

ad.h

led.h

key.h
Declaration void System_Init(void)
Explanation Perform initialization to PORT, TAU and A/D converter, enable interrupt.
Arguments None
Return value None
Remarks None

[Function Name] PORT _Init

Synopsis Port initialization
Header userdefine.h

tau.h

ad.h

led.h

key.h
Declaration void Port_Init(void)
Explanation Perform port initialization.
Arguments None
Return value None
Remarks None

[Function Name] TAU_Init

Synopsis TAU initialization
Header userdefine.h
tau.h
Declaration void TAU_Init(void)
Explanation Perform TAU initialization.
Arguments None
Return value None
Remarks None

[Function Name] AD_Init

Synopsis A/D initialization
Header userdefine.h
ad.h
Declaration void AD_Init(void)
Explanation Perform A/D initialization.
Arguments None
Return value None
Remarks None

RO1AN2007EC0100Rev.1.00
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[Function Name] TAUO_Channell_Interrupt

Synopsis
Header

Declaration
Explanation

Arguments
Return value
Remarks

Interrupt process of TAUO channel 1

userdefine.h

tau.h

__interrupt void TAUO_Channell_Interrupt(void)

Interrupt occurs once per 100ms. The counter of 100ms is increased by 1 every time
interrupt occurs and when the counter equals to 10, the flag of 1 second is setto 1.
None

None

None

[Function Name] LED_Handle

Synopsis
Header

Declaration
Explanation
Arguments
Return value
Remarks

Handle LED

userdefine.h

led.h

void LED_Handle(void)

Call the LED_Display function and the LED_Refresh function.
None

None

None

[Function Name] LED_Display

Synopsis
Header

Declaration
Explanation
Arguments
Return value
Remarks

Handle LED display

userdefine.h

led.h

void LED_Display(void)

Update the display of 1-digit according to the current digit bit value.
None

None

None

[Function Name] LED_Refresh

Synopsis Handle update of LED display array
Header userdefine.h
led.h
Declaration void LED_Refresh(void)
Explanation In down-counting mode, update the display array every second.
Arguments None
Return value None
Remarks None
RO1AN2007EC0100Rev.1.00 Page 16 of 51
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[Function Name] Key_Handle

Synopsis
Header

Declaration
Explanation
Arguments
Return value
Remarks

Key handle

userdefine.h

key.h

void Key_ Handle(void)

Start A/D conversion. Then confirm the conversion result, and process the input key.
None

None

None

[Function Name] AD_In

Synopsis
Header

Declaration
Explanation

Arguments
Return value
Remarks

Start A/D conversion, calculate A/D value

userdefine.h

key.h

void AD_In(void)

Start A/D conversion and obtain the present A/D value by averaging the 4 samples
with removing the maximum and minimum value.

None

None

None

[Function Name] AD_Key_In

Synopsis
Header

Declaration
Explanation

Arguments
Return value
Remarks

Identify the input key code

userdefine.h

key.h

void AD_Key _In(void)

Identify the key pressed according to the present A/D value. If present pressed key is
the same as last pressed key, this key is identified.

None

None

None

[Function Name] Key_Process

Synopsis Key process
Header userdefine.h
key.h
Declaration void Key_Process(void)
Explanation If key input changes, process according to the new input key.
Arguments None
Return value None
Remarks None
RO1AN2007EC0100Rev.1.00 Page 17 of 51
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[Function Name] Minutel0_Add

Synopsis
Header

Declaration
Explanation
Arguments
Return value
Remarks

Tens place of minutes setting

userdefine.h

key.h

void Minute10_Add(void)

Set the tens place of minutes. 0~5 is available.
None

None

None

[Function Name] Minutel_Add

Synopsis
Header

Declaration
Explanation
Arguments
Return value
Remarks

Units place of minutes setting

userdefine.h

key.h

void Minutel Add(void)

Set the units place of minutes. 0~9 is available.
None

None

None

[Function Name] Second10_Add

Synopsis
Header

Declaration
Explanation
Arguments
Return value
Remarks

Tens place of seconds setting

userdefine.h

key.h

void Second10_Add(void)

Set the tens place of seconds. 0~5 is available.
None

None

None

[Function Name] Second1_Add

Synopsis Units place of seconds setting.
Header userdefine.h
key.h
Declaration void Secondl1_Add(void)
Explanation Set the units place of seconds. 0~9 is available.
Arguments None
Return value None
Remarks None
RO1AN2007EC0100Rev.1.00 Page 18 of 51
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[Function Name] Start

Synopsis Process of Start key
Header userdefine.h
key.h
Declaration void Start(void)
Explanation In down-counting mode, start the down counting by 1 second.
Arguments None
Return value None
Remarks None

[Function Name] Pause_Stop

Synopsis Process of Pause/Stop key
Header userdefine.h
key.h
Declaration void Pause_Stop(void)
Explanation Pause or stop the down counting by 1 second.
Arguments None
Return value None
Remarks None
RO1AN2007EC0100Rev.1.00 Page 19 of 51
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5.7 Flowcharts

5.7.1 System Function
Figure 5.3 shows the flowchart for System Function.

( System_Init() )

v

Disable maskable interrupt

v

Port initialization
PORT_Init()

v

TAU initialization
TAU_Init()

v

A/D initialization
AD_Init()

v

Enable maskable interrupt

v

( return )

Figure 5.3 System Function
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5.7.2

Port Initialization

Figure 5.4 shows the flowchart for Port Initialization.

( PORT_Init() )

v

Set the ports (P07) for control SEG end of
LED as digital /10

v

Set the ports for control of LED SEG end
(P10~P15) as digital I/0, ports for A/D key
input (P16) as analog input

v

Set the ports for control of LED COM end
(P02~P05) as P-ch open-drain output, ports
for control of LED SEG end (P06~P07) as N-
ch open-drain output

v

Set the ports for control of LED SEG end
(P10~P15) as N-ch open-drain output

v

Set the ports for COM end of LED low, ports
for LED SEG end (P06~P07) high (none
display)

v

Set the ports for LED SEG end (P10~P15)
high (none display)

v

Set the ports for LED control (P02~P07) as
output

v

Set the ports for LED control (P10~P15) as
output, ports for A/D input (P16) as input

v

( return )

PMCO7 bit < 0

PMC10 bit to PMC15 bit < 0
PMC16 bit «— 1

POMO2 bit to POMO7 bit «— 1

POMZ10 bit to POM15 bit « 1

P02 bit to PO5 bit — 0
P06 bit to PO7 bit — 1

P10 bit to P15 bit — 1

PMO02 bit to PMO7 bit < 0

PM10 bit to PM15 bit — 0
PM16 bit «— 1

Figure 5.4 Port Initialization

Note: Provide proper treatment for unused pins so that their electrical specifications are observed. Connect each of
any unused input-only ports to Voo or Vss via separate resistors.
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Setting of ports for LED control

e Port Mode Control Register 0 (PMCO)
Set P07 as digital 1/0.

e Port Mode Control Register 1(PMC1)
Set P10 to P15 as digital 1/0.
Set P16 as analog input.

Symbol: PMCO0
7 6 5 4 3 2 1 0
PMCO7 1 1 1 1 1 1 1
0 — — — — — — —
Bit 7
PMCO7 P07 pin digital I/O/analog input selection
0 Digital 1/0 (alternate function other than analog input)
1 Analog input
Symbol: PMC1
7 6 5 4 3 2 1 0
1 PMC16 PMC15 PMC14 PMC13 PMC12 PMC11 PMC10
- 1 0 0 0 0 0 0
Bits 5to 0
PMC1n P1n pin digital I/O/analog input selection(n = 0 to 5)
0 Digital I/0 (alternate function other than analog input)
1 Analog input
Bit 6
PMC16 P16 pin digital I/O/analog input selection
0 Digital 1/0 (alternate function other than analog input)
1 Analog input

Refer to the R7FOC806-809 user’s manual (hardware) for details on individual registers.

Initial values of individual bits

x: Bits not used in this application; blank spaces: bits that do not change; -: reserved bits or bits that have nothing
assigned.
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e Port Output Mode Register 0 (POMO)

Set P02 to P05 as P-ch open-drain output mode. Set P06 to PO7 as N-ch open-drain output mode.
e Port Output Mode Register 1(POM1)

Set P10 to P15 as N-ch open-drain output mode.

Symbol: POMO
7 6 5 4 3 2 1 0
POMO7 POMO06 POMO05 POMO04 POMO3 POMO02 POMO1 POMOO
1 1 1 1 1 1 X X
Bits 7 to 2
POMON POn pin output mode selection(n =2to 7)
0 Normal output mode
1 N-ch open-drain output (Voo tolerance) mode (P06~P07 pin)
P-ch open-drain output (Voo tolerance) mode (P02~PO05 pin)
Symbol: POM1
7 6 5 4 3 2 1 0
0 0 POM15 POM14 POM13 POM12 POM11 POM10
- - 1 1 1 1 1 1
Bits5to 0
POM1n P1n pin output mode selection (n =0 to 5)
0 Normal output mode
1 N-ch open-drain output (Voo tolerance) mode (P10~P15 pin)

Refer to the R7FOC806-809 user’s manual (hardware) for details on individual registers.
Initial values of individual bits

x: Bits not used in this application; blank spaces: bits that do not change; -: reserved bits or bits that have nothing

assigned.

RO1AN2007EC0100Rev.1.00

Sep 30, 2014 RENESAS

Page 23 of 51




R7F0C809 4-Digit 8-Segment LED Display with A/D Key Read

e Port Register 0 (P0)

Set the output latch value of P02 to P05 to 0. Set the output latch value of P06 and P07 to 1.
e Port Register 1(P1)

Set the output latch value of P10 to P15 to 1.

Symbol: PO
7 6 5 4 3 2 1 0
Po7 P06 P05 P04 P03 P02 PO1 POO
1 1 0 0 0 0 X X
Bits 5 to 2
PON Output data control (in output mode) Input data read (in input mode)
0 Output 0 Input low level
1 Output 1 Input high level
Bits 7 to 6
PON Output data control (in output mode) Input data read (in input mode)
0 Output 0 Input low level
1 Output 1 Input high level
Symbol: P1
7 6 5 4 3 2 1 0
0 P16 P15 P14 P13 P12 P11 P10
- X 1 1 1 1 1 1
Bits5to 0
Pln Output data control (in output mode) Input data read (in input mode)
0 Output 0 Input low level
1 Output 1 Input high level

Refer to the R7FOC806-809 user’s manual (hardware) for details on individual registers.

Initial values of individual bits
x: Bits not used in this application; blank spaces: bits that do not change; -: reserved bits or bits that have nothing
assigned.
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Port Mode Register 0 (PMO0)

Specify the output mode of P02 to PO7.

Port Mode Register 1(PM1)

Specify the output mode of P10 to P15. Specify the input mode of P16.

Symbol: PMO
7 6 5 4 3 2 1 0
PMO7 PMO06 PMO05 PMO04 PMO03 PMO02 PMO1 PMOO
0 0 0 0 0 0 X X
Bits 7 to 2
PMON POn pin I/O mode selection (n =2to 7)
0 Output mode (output buffer on)
1 Input mode (output buffer off)
Symbol: PM1
7 6 5 4 3 2 1 0
1 PM16 PM15 PM14 PM13 PM12 PM11 PM10
- 1 0 0 0 0 0 0
Bits5to 0
PM1n P1n pin I/O mode selection (n =0to 5)
0 Output mode (output buffer on)
1 Input mode (output buffer off)
Bit6
PM16 P16 pin I/O mode selection
0 Output mode (output buffer on)
1 Input mode (output buffer off)

Refer to the R7FOC806-809 user’s manual (hardware) for details on individual registers.
Initial values of individual bits

x: Bits not used in this application; blank spaces: bits that do not change; -: reserved bits or bits that have nothing

assigned.
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5.7.3 TAU Initialization
Figure 5.5shows the flowchart for TAU initialization.

( TAU_Init() )

v

Supply input clock for TAUO

v

Select the operation clock for TAUO

v

Set TAUO channel 0
e Operation clock: CK0OO
e Operation mode: Interval timer mode,
16-bit timer, timer interrupt is not
generated when counting is started
e Start trigger: Software trigger
e Generation period: 4.17ms

v

Set TAUO channel 1
e Operation clock: CK0OO
e Operation mode: Interval timer mode,
16-bit timer, timer interrupt is not
generated when counting is started
e Start trigger: Software trigger
e Generation period: 100ms

v

Clear the interrupt flags of INTTMO00 and
INTTMO1

v

Enable the interrupt of
TAUO channel 1 (INTTMO01)

v

Set the interrupt priority of INTTMO1 to 3
(low priority)

v

( return )

TAUOEN bit—1

TPSO register «— 05H
fmcLk = fcLk/(275) = 625kHz

TMROOH register «— 00H
TMROOL register < 00H
TDROOH register < 0AH
TDROOL register «— 2BH
Generation period (2603+1)/625kHz = 4.17ms

TMRO1H register «— 00H
TMROLL register — 00H
TDRO1H register <« F4H
TDROLL register « 23H
Generation period (0xf423+1)/625kHz = 100ms

TMIFQO bit < 0
TMIFO1 bit — 0

TMMKO1 bit — 0

TMPR101 bit — 1
TMPROO1 bit «— 1

Figure 5.5 TAU Initialization
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Enabling input clock supply to Timer Array Unit O.

o Peripheral Enable Register 0 (PEROQ)

Supply input clock for Timer Array Unit 0.

Symbol: PERO
7 6 5 4 3 2 0
TMKAEN RTOEN ADCEN 0 0 SAUOEN TAUOEN
X X X - - X 1
Bit0
TAUOEN Control of timer array unit input clock supply

Stops input clock supply.

0 -SFR used by timer array unit cannot be written.

-Timer array unit is in the reset status.

Enables input clock supply.
‘SFR used by timer array unit can be read and written.

Refer to the R7FOC806-809 user’s manual (hardware) for details on individual registers.
Initial values of individual bits

x: Bits not used in this application; blank spaces: bits that do not change; -: reserved bits or bits that have nothing

assigned.
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Configuring the operation clock of Timer Array Unit 0

o 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
PRS013 PRS012 PRSO011 PRS010 PRS003 PRS002 PRS001 PRS000
X X X X 0 1 0 1
Bits3to 0
PRS PRS PRS PRS Selection of operation clock (CKO00)
003 002 001 000 fok= fok= fok= fok= fok=
1.25MHz | 25MHz | 5MHz | 10MHz | 20 MHz

0 0 0 0 fewk/2° 1.25MHz [P5MHz |5 MHz 10 MHz |20 MHz
0 0 0 1 fe/2* 625 kHz [1.25 MHz [2.5MHz |5 MHz 10 MHz
0 0 1 0 fouk/2° 313kHz [625kHz [1.25 MHz [2.5MHz |5 MHz
0 0 1 1 fowk/2° 156 kHz [313kHz [625kHz [1.25 MHz [2.5 MHz
0 1 0 0 feu/2 78.1 kHz [156 kHz [313kHz [625kHz [1.25 MHz
0 1 0 1 fok/2® 39.1kHz [78.1kHz [156 kHz [313kHz [625 kHz
0 1 1 0 fouk/2° 195kHz [39.1kHz [78.1kHz [156kHz [313 kHz
0 1 1 1 fe/2” 0.77kHz [|19.5kHz [39.1kHz [78.1kHz [156 kHz
1 0 0 0 feu/2® 4.88 kHz [9.77kHz [19.5kHz [39.1kHz [78.1 kHz
1 0 0 1 fou/2® 2.44kHz |4.88kHz [9.77kHz [19.5kHz [39.1 kHz
1 0 1 0 fouk/2° 1.22kHz [.44kHz [4.88kHz [9.77kHz [19.5kHz
1 0 1 1 feu/2™ 610 Hz 1.22kHz [2.44kHz [4.88kHz 10.77 kHz
1 1 0 0 feu/2' 305Hz [|610 Hz 1.22kHz [2.44kHz [4.88 kHz
1 1 0 1 fok/2™ 153Hz [B05Hz [|p10Hz [1.22kHz [2.44 kHz
1 1 1 0 feu/2™ 76.3Hz 153 Hz 305Hz [|610 Hz 1.22 kHz
1 1 1 1 feu/2® 38.1Hz [76.3Hz [|153Hz [305Hz 610 Hz

Refer to the R7FOC806-809 user’s manual (hardware) for details on individual registers.

Initial values of individual bits

x: Bits not used in this application; blank spaces: bits that do not change; -: reserved bits or bits that have nothing

assigned.
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Set the operation mode of Timer Array Unit 0

e Timer Mode Register On (TMR00OH, TMROOL, TMRO1H, TMRO1L)

Select the operation clock (fmck)
Select the count clock (frcik)
Set software trigger start valid
Set the operation mode

Symbol: TMROOH

7 6 5 4 2 1 0
CKS001 0 0 CCS00 STS002 STS001 STS000
0 - 0 0 0 0
Bit7
CKS001 Selection of operation clock (fmck) of channel 0
0 Operation clock CKO0O set by timer clock select register 0 (TPS0)
1 Operation clock CKOL1 set by timer clock select register 0 (TPSO0)
Bit4
CCs00 Selection of count clock (frcik) of channel 0
0 Operation clock (fuck) specified by the CKS001 bit
1 Valid edge of input signal input from the TI00 pin
Bits2to 0
STS002 | STS001 | STSO00 |Setting of start trigger or capture trigger of channel 0
0 0 0 Only software trigger start is valid (other trigger sources are
unselected).
0 0 1 V_alid edge of the TIOO pin input is used as the start trigger and capture
trigger.
0 1 0 Both the gdges of the TI0O pin input are used as a start trigger and a
capture trigger.
When the channel is used as a slave channel with the one-shot pulse
1 0 0 output, PWM output function, or multiple PWM output function:
The interrupt request signal of the master channel (INTTMOO) is used as
the start trigger.
When the channel is used as a slave channel in two-channel input with
one-shot pulse output function:
1 1 0 The interrL_th request signal of the master channel (INTTMOO) is used as
the start trigger.
A valid edge of the TI103 pin input of the slave channel is used as the end
trigger.
Other than above Setting prohibited

Refer to the R7FOC806-809 user’s manual (hardware) for details on individual registers.
Initial values of individual bits
x: Bits not used in this application; blank spaces: bits that do not change; -: reserved bits or bits that have nothing

assigned.
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Symbol: TMRO1H
7 6 5 4 3 2 1 0
CKS011 0 0 CCs01 SPLITO1 STS012 STS011 STS010
0 - 0 0 0 0 0
Bit7
CKS011 Selection of operation clock (fuck) of channel 1
0 Operation clock CKO0O set by timer clock select register 0 (TPS0)
1 Operation clock CKOL1 set by timer clock select register 0 (TPSO0)
Bit4
CCs01 Selection of count clock (frck) of channel 1
0 Operation clock (fuck) specified by the CKS011 bit
1 Valid edge of input signal input from the TIO1 pin
Bit3
SPLITO1 Selection of 8 or 16-bit timer operation for channel 1
0 Operates as 16-bit timer.
1 Operates as 8-bit timer.
Bits2to 0
STS012 | STSO011 | STSO010 Setting of start trigger or capture trigger of channel 1
0 0 0 Only software trigger start is valid (other trigger sources are
unselected).
0 0 1 Valid edge of the TIO1 pin input is used as the start trigger and capture
trigger.
0 1 0 Both the edges of the TIO1 pin input are used as a start trigger and a
capture trigger.
When the channel is used as a slave channel with the one-shot pulse
1 0 0 output, PWM output function, or multiple PWM output function:
The interrupt request signal of the master channel (INTTMO1) is used as
the start trigger.
When the channel is used as a slave channel in two-channel input with
one-shot pulse output function:
1 1 0 The interrupt request signal of the master channel (INTTMO1) is used as
the start trigger.
A valid edge of the TIO3 pin input of the slave channel is used as the end
trigger.
Other than above Setting prohibited

Refer to the R7FOC806-809 user’s manual (hardware) for details on individual registers.

Initial values of individual bits

x: Bits not used in this application; blank spaces: bits that do not change; -: reserved bits or bits that have nothing
assigned.
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Symbol: TMROOL, TMRO1L

7 6 5 4 3 2 1 0
CIsOn1 CISOn0 0 0 MDONn3 MDONn2 MDOn1 MDONO
X X - - 0 0 0 0

Bits3to 0
operation Count
MDONn3|MDOn2{MDOn1{MDON0O P Corresponding function operation of
mode of
TCR
channel n
Interval timer [Interval timer/Square wave output/Divider
0 0 0 1/0 mode function/PWM output (master) Down count
Input pulse interval measurement/Two
0 1 0 1/0 |Capture mode |channel input with one-shot pulse output Up count
function (slave)
0 1 1 0 Event counter External event counter Down count
mode
One-count Delay counter/One-shot pulse output/Two-
1 0 0 1/0 mode channel input with one-shot pulse output Down count
function (master)/PWM output (slave)
Capture & . . .
1 1 0 0 lone-count Measurement of high-/low-level width of input Up count
mode signal

Other than above

Setting prohibited

The operation of each mode changes depending on the operation of MDONO bit (see the table below).

Operation mode
(Value set by the MDONn3 to MDONn1 MDONnO |[Setting of starting counting and interrupt
bits)
0 Timer interrupt is not generated when counting is
Interval timer mode(0,0,0) started (timer output does not change, either).
Capture mode(0,1,0) 1 Timer interrupt is generated when counting is started
(timer output also changes).
Timer interrupt is not generated when counting is
Event counter mode(0,1,1) 0 started (timerpoutput dgoes not change, either).g
0 Start trigger is invalid during counting operation.
One-count mode(1,0,0) At that .tlme, .a tlmer mterrupt is n.ot generat.ed.NOIe
1 Start trigger is valid during counting operation .
At that time, a timer interrupt is not generated.
Timer interrupt is not generated when counting is
Capture & one-count mode(1,1,0) 0 started.(time.r eutpu.t doee not chaege, either).
Start trigger is invalid during counting operation.
At that time, a timer interrupt is not generated.
Other than above Setting prohibited

Note:n=0to 1

Refer to the R7FOC806-809 user’s manual (hardware) for details on individual registers.

Initial values of individual bits

x: Bits not used in this application; blank spaces: bits that do not change; -: reserved bits or bits that have nothing

assigned.
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Set the period of interval timer

e Timer Data Register On (TDROOH, TDROOL, TDRO1H, TDRO1L)
Set the compare value of interval timer

Symbol: TDROOH
7 6 5 4 3 2 1 0

0 0 0 0 1 0 1 0

Symbol: TDROOL
7 6 5 4 3 2 1 0

0 0 | 1 | 0 | 1 | 0 | 1 | 1

Generation period of INTTMOO (timer interrupt) = Period of count clock x (Set value of TDR0OO + 1)
=1/625kHzx(2603+1) = 4.17ms

Symbol: TDRO1H
7 6 5 4 3 2 1 0

1 1 1 1 0 1 0 0

Symbol: TDRO1L
7 6 5 4 3 2 1 0

0 0 | 1 | 0 | 0 | 0 | 1 | 1

Generation period of INTTMO1 (timer interrupt) = Period of count clock x (Set value of TDRO1 + 1)
=1/625kHz x (62499+1) = 100ms

Refer to the R7FOC806-809 user’s manual (hardware) for details on individual registers.

Initial values of individual bits

x: Bits not used in this application; blank spaces: bits that do not change; -: reserved bits or bits that have nothing
assigned.
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Timer channel start

o Timer Channel Start Register 0 (TSO)
Operation start

Symbol: TS0
7 6 5 4 3 2 1 0
0 0 0 0 TS03 TS02 TS01 TS00
- - - - X X 1 1
Bits1to 0
TSOn Operation enable (start) trigger of channel n (n=0to 1)
0 No trigger operation
1 The TEON bit is set to 1 and the count operation becomes enabled.
Symbol: TTO
7 6 5 4 3 2 1 0
0 0 0 0 TTO3 TTO2 TTO1 TTOO
- - - - X X 1
Bitl
TTO1 Operation stop trigger of channel 1
0 No trigger operation
1 The TEOL bit is cleared to 0 and count operation is stopped.

Refer to the R7FOC806-809 user’s manual (hardware) for details on individual registers.

Initial values of individual bits

x: Bits not used in this application; blank spaces: bits that do not change; -: reserved bits or bits that have nothing
assigned.
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Interrupt setting

o Interrupt Request Flag Register (IFOL, IFOH)
Clear interrupt request flag

o Interrupt Mask Flag Register (MKOH)
Clear interrupt mask

o Interrupt Priority Specification Flag Register (PROOH, PR10H)
Set interrupt priority level

Symbol: IFOL
7 6 5 4 3 2 1 0
TMIFOO TMIFO1H SREIFO SRIFO STIFO PIF1 PIFO WDTIIF
CSIIF00
0 X X X X X X X
Bit7
TMIFO0 Interrupt request flag
0 No interrupt request signal is generated
1 Interrupt request is generated, interrupt request status
Symbol: IFOH
7 5 4 3 2 1 0
TMIF02 0 TMIFO3H PIF3 PIF2 KRIF ADIF TMIFO1
X - X X X X X 0
Bit0
TMIF01 Interrupt request flag
0 No interrupt request signal is generated
1 Interrupt request is generated, interrupt request status

Refer to the R7FOC806-809 user’s manual (hardware) for details on individual registers.

Initial values of individual bits
x: Bits not used in this application; blank spaces: bits that do not change; -: reserved bits or bits that have nothing

assigned.
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Symbol: MKOH
7 6 5 4 3 2 1 0
TMMKO02 1 TMMKO3H PMK3 PMK2 KRMK ADMK TMMKO1
X - X X X X X 0
Bit0
TMMKO1 Interrupt servicing control
0 Interrupt servicing enabled
1 Interrupt servicing disabled
Symbol: PROOH
7 6 5 4 3 2 1 0
TMPR002 TMPROO3H| PPRO3 PPR02 KRPRO ADPRO TMPRO001
X - X X X X X 1
Symbol: PR10H
7 6 5 4 3 2 1 0
TMPR102 TMPR103H| PPR13 PPR12 KRPR1 ADPR1 TMPR101
X - X X X X X 1

Priority level varies depending on the value of PROOH and PR10H (see table below).

TMPROO1 TMPR101 Priority level selection
0 0 Specify level 0 (high priority)
0 1 Specify level 1
1 0 Specify level 2
1 1 Specify level 3 (low priority)

Refer to the R7FOC806-809 user’s manual (hardware) for details on individual registers.
Initial values of individual bits
x: Bits not used in this application; blank spaces: bits that do not change; -: reserved bits or bits that have nothing

assigned.
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5.7.4 A/D Converter Initialization
Figure 5.6 shows the flowcharts of A/D converter initialization.

Com )
v

Enable input clock supply to A/D
converter

v

Set A/D converter
e Conversion clock: fcx/8
e Resolution: 10-bit
e Analog input: ANI7

v

( return )

ADCEN bit « 1

ADMO register < 00H
ADM2 register < 00H
ADS register — 07H

Figure 5.6 A/D Converter Initialization

Enable input clock supply of A/D converter

o Peripheral Enable Register 0 (PEROQ)
Enable input clock supply of A/D converter.

Symbol: PERO
7 6 5 4 3 2 1 0
TMKAEN RTOEN ADCEN 0 0 SAUOEN 0 TAUOEN
X X 1 - - X -
Bit5
ADCEN Control of A/D converter input clock supply
0 Stop input clock supply.
1 Enable input clock supply.

Refer to the R7FOC806-809 user’s manual (hardware) for details on individual registers.
Initial values of individual bits
x: Bits not used in this application; blank spaces: bits that do not change; -: reserved bits or bits that have nothing

assigned.
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Set conversion time and operation mode

e A/D Converter Mode Register 0 (ADMO)

AJD conversion operation control

AJD voltage comparator operation control

A/D conversion time select

Symbol: ADMO
7 6 5 4 3 2 1 0
ADCS 0 0 FR1 FRO 0 LVO ADCE
0 - - 0 0 - 0 0
Bit7
ADCS A/D conversion operation control
0 Stops A/D conversion operation(conversion stopped/standby status)
1 Enables A/D conversion operation(conversion operation status)
Bit4, Bit3 and Bitl (10-bit resolution)
A/D Converter Conversion | Number of Conversion
Mode Register 0 clock Conversion | time Conversion Time Selection (us)
(ADMO) clock
fax =1.25 fak =2.5 fak =5 fax=10 fowk
FR1 | FRO | LVO Note
MHz MHz MHz MHz =20MHz
0 0 fonl8 184/ fewx . Setting 18.4 9.2
o 23 Setting Seting | ohibited ' '
fas(Number prohibited
0 1 fowd4 . 92/ feux prohibited 18.4 9.2 4.6
0 o]
1 0 fowd2 ) 46/ o 18.4 9.2 4.6
sampling : Setting
S It feu clock: 9fu) | 23/ e 18.4 9.2 4.6 SetNg I prohibited
prohibited
0 0 fe/8 136/ few Setting
- Seting | o oninited | T° 68
17 Seting 1 oohibited
0 1 Lot feud4 fao(Number 68/ few prohibited 13.6 6.8 3.4
1 0 fok/2 of sampling 34/ fewx 13.6 6.8 3.4 -
clock: 3 fao) - etting
1 1 fou L e 13.6 6.8 3.4 Seting | prohibited
prohibited

Note: Setting prohibited when 2.4 V < Voo< 2.7 V. Can be selected when 2.7 V < Vop< 5.5 V.

Bit0
ADCE A/D voltage comparator operation control
0 Stops A/D voltage comparator operation
1 Enables A/D voltage comparator operation

Refer to the R7FOC806-809 user’s manual (hardware) for details on individual registers.
Initial values of individual bits
x: Bits not used in this application; blank spaces: bits that do not change; -: reserved bits or bits that have nothing

assigned.
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Set A/D conversion mode

e A/D Converter Mode Register 2 (ADM2)
Set A/D conversion resolution

Symbol: ADM2
7 6 5 4 3 2 1 0
0 0 0 0 0 0 0 ADTYP
Bit0
ADTYP Resolution of A/D conversion
0 10-bit resolution
1 8-bit resolution
Specify analog input channel
e Analog Input Channel Specification Register (ADS)
Specify the input channel of the analog voltage to be A/D converted.
Symbol: ADS
7 6 5 4 3 2 1 0
0 0 0 0 0 ADS?2 ADS1 ADSO
- - - - - 1 1 1
Bits2t0 0
ADS2 ADS1 ADSO Analog input channel Input source
0 0 0 ANIO PO7/ANIO pin
0 0 1 ANI1 P10/ANI1 pin
0 1 0 ANI2 P11/ANI2 pin
0 1 1 ANI3 P12/ANI3 pin
1 0 0 ANI4 P13/ANI4 pin
1 0 1 ANI5 P14/ANI5 pin
1 1 0 ANI6 P15/ANI6 pin
1 1 1 ANI7 P16/ANI7 pin

Refer to the R7FOC806-809 user’s manual (hardware) for details on individual registers.

Initial values of individual bits

x: Bits not used in this application; blank spaces: bits that do not change; -: reserved bits or bits that have nothing
assigned.
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5.7.5 Main Processing
Figure 5.7 shows the flowchart of main processing.

=)

v

System initialization
System_Init()

v

Clear the flag of 1s timing up to “0”

v

Initialize the status of LED display
(Start, Pause and Stop flag)

v

Start the counting of TAUO channel O

Clear the interrupt flag of TAUO channel O
(TMIF00)

v

LED process
LED_Handle()

v

Key process
Key_Handle()

Figure 5.7 Main Processing
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5.7.6 TAUO channel 1 Interrupt Processing
Figure 5.8 shows the flowchart of TAUO channel 1 interrupt processing.

( TAUO_Channell_Interrupt() )

v

Counter of 100ms added by 1

100ms counter = 10?

Yes

Set flag of 1s timing up to 1

v

Clear counter of 100ms to 0

<
)
y

N
( return )

Figure 5.8 TAUO channel 1 Interrupt Processing
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5.7.7 LED Control Processing
Figure 5.9 shows the flowchart of LED Control Processing.

( LED_Handle() )

v

LED display process
LED_Display()

Flag of 1s timing up = 1?

Yes

LED display array update process
LED_Refresh()

v

Clear the flag of 1s timing up to O

»
Ll
A

4

( return >

Figure 5.9 LED Control Processing
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5.7.8 LED Display Processing
Figure 5.10 shows the flowchart of LED display processing.

( LED_Display() )

v

Turn off all the COM control end of LED

v

s_COM+1

No

s COM ==4?

Update the SEG control end of LED according
to LED display array

v

Turn on the COM control end of LED

v

( return )

s_COM: Variable stored in RAM
Counter of LED display

Figure 5.10 LED Display Processing
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5.7.9 LED Display Array Update Processing
Figure 5.11 shows the flowchart of LED display array update processing.

( LED_Refresh() )

v

Calculate the present time according to the
value in LED display array

No

Present time==0?

v

Current time decreased by 1

v

Calculate the ten place of minutes according
to current time, and save to the LED display
array

Turn off the following LED display

A 4

Initialize the status of LED display (Start, ¢
Pause and Stop flag)

Calculate the unit place of minutes according
to current time, and save to the LED display
array

A 4

Stop TAUO channel 1 counting ¢

Calculate the ten place of seconds according
to current time, and save to the LED display
array

v

Calculate the unit place of seconds
according to current time, and save to the
LED display array

»
Ll
Y

TAUO channel 1 stops counting?

Yes

<
)

A

( return >

Figure 5.11 LED Display Array Update Processing

RO1AN2007EC0100Rev.1.00 Page 43 of 51
Sep 30, 2014 RENESAS



R7FOC809

4-Digit 8-Segment LED Display with A/D Key Read

5.7.10 Key Handling

Figure 5.12 shows the flowchart of key handling.

( Key_Handle() >

v

Obtain the present A/D value
AD_In()

v

Identify the input key
AD_Key_In()

v

Key function process
Key_Process()

v

( return >

Figure 5.12 Key Handling
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5.7.11 A/D Conversion Result Processing

Figure 5.13 shows the flowchart of A/D conversion result processing.

( AD_In()

)

v

Obtain one A/D value by starting A/D conversion

v

Accumulate the A/D conversion result and pick the
maximum and minimum value

6 conversion has been finished?

Get the average value with removing the maximum
and minimum value

v

Set the A/D value fixed flag (s_Flag_AD_Fix) to 1

»
>
A

y
( return

)

Figure 5.13 A/D Conversion Result Processing
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5.7.12 Key Code Processing

Figure 5.14 shows the flowchart of key code processing.

( AD_Key_In() )

Yes

s_Flag_AD_Fix ==1?

s_Flag_AD_Fix: Variable stored in RAM,
Calculation complete flag of A/D conversion

s_Flag_AD_Fix=0

v

Confirm the key code according to s_AD_Fix

s_AD_Fix: Variable stored in RAM,
Current A/D value calculated

Is the current key code
equal to the last one?

No

y

Confirm the key code and save
(g_AD_Key_Code)

Replace the last key code with the
present one

»ld
L i)
\ 4

( return )

Figure 5.14 Key Code Processing
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5.7.13 Key Processing
Figure 5.15 shows the flowchart of key processing.

< Key_Process() >

Yes Invalid key input
(press for a long time)

Other value (invalid key or reserved key pressed)
No »

\
In stop status?
No

Set ten place of minutes
Minute10_Add() A7

In stop status? Set unit place of minutes
P ‘ Minute1_Add() K
No
Y
Key process In stop status? Set ten place of seconds | | Record the present
yp p j Second10_Add() A key code
No
Set unit place of seconds
N >
In stop status? Secondl_Add() 'y
No

Start key processing

Y

In pause or
stop status?
No

Start() A
0x10 N Pause/Stop key process N
(K16) > Pause_Stop() ”
Y A

v

( return >

Figure 5.15 Key Processing

Note: During a key is in long-pressed, no duplicate process is executed.
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5.7.14 Minutes and Seconds Set Processing

Figure 5.16 and figure 5.17 show the flowchart of minutes and seconds set processing.

( Minute10_Add() )

Tens place of LED minutes display
data increased by 1

Tens place of minutes=6 ?

Clear tens place of minutes to O

( Minutel_Add() )

Units place of LED minutes display
data increased by 1

Units place of minutes=10 ?

Clear units place of minutes to 0

»
Ll
A

4

Enable following LED display

v
=

»
Ll
A

4

Enable following LED display

v
=

Figure 5.16 Minutes Set Processing

( Second10_Add() )

v

Tens place of LED seconds display
data increased by 1

Tens place of seconds=6 ?

Clear tens place of seconds to 0

( Secondl1_Add() )

Units place of LED seconds display
data increased by 1

Units place of seconds=10 ?

Clear units place of seconds to 0

>

Y

Enable following LED display

v
C =

>

Y

Enable following LED display

v
C =

Figure 5.17 Seconds Set Processing

RO1AN2007EC0100Rev.1.00

Sep 30, 2014 RENESAS

Page 48 of 51




R7FOC809

4-Digit 8-Segment LED Display with A/D Key Read

5.7.15 Start, Pause / Stop Key of Down-counting Process
Figure 5.18 and figure 5.19 show the flowchart of Start, Pause / Stop key down-counting process.

( Start()

)

v

Calculate the present time according
to the data in LED display array

Yes

»i

Current time=0?

No

v

Start the counting of TAUO channel 1

<
4

TAUO channel 1
starts operating?

Initialize the status of LED display
(Start, Pause flag)

A 4

Set the start flag to 1

y

( return

)

Figure 5.18

Start Key of Down-counting Process

RO1AN2007EC0100Rev.1.00
Sep 30, 2014

RENESAS

Page 49 of 51




R7FOC809

4-Digit 8-Segment LED Display with A/D Key Read

( Pause_Stop() >

In pause status?

No

v

Clear the counter of 100ms

Clear the start flag to O

v

Set the pause flag to 1

v

No
In start status?
Clear LED display array, turn off the (Stop status)
following LED display
Stop the counting of TAUO channel 1
v v
Clear the LED display array, turn off
»
Clear the pause flag to 0 'V the following LED display
¢ No
TAUO channel 1 stops?
Set the stop flag to 1
Y

Set the stop flag to 1

&
<
y

A

return

C )

Figure 5.19 Pause/ Stop Key of Down-counting Process
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6. Sample Code

The sample code is available on the Renesas Electronics Website.

7. Reference Documents

User’s Manual:
R7F0C806-809 User's Manual: Hardware (ROLUHO0481E)
RL78 Family User's Manual: Software (RO1US0015E)
The latest versions of the documents are available on the Renesas Electronics Website.

Technical Updates/Technical News
The latest information can be downloaded from the Renesas Electronics website.

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 MPU/MCU Products

The following usage notes are applicable to all MPU/MCU products from Renesas. For detailed usage notes on the
products covered by this document, refer to the relevant sections of the document as well as any technical updates that
have been issued for the products.

1. Handling of Unused Pins

Handle unused pins in accordance with the directions given under Handling of Unused Pins in the

manual.

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

2. Processing at Power-on

The state of the product is undefined at the moment when power is supplied.

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

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

3. Prohibition of Access to Reserved Addresses

Access to reserved addresses is prohibited.

— The reserved addresses are provided for the possible future expansion of functions. Do not access
these addresses; the correct operation of 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 an MPU or MCU in the same group but having a different part number may
differ in terms of the internal memory capacity, layout pattern, and other factors, which can affect
the ranges of electrical characteristics, such as characteristic values, operating margins, immunity
to noise, and amount of radiated noise. When changing to a product with a different part number,
implement a system-evaluation test for the given product.




Notice
1. 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.
2. 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 er for any incurred by you resulting from errors in or omissions from the information included herein.

3. 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.

4. You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part. Renesas Electronics assumes no responsibility for any losses incurred by you or
third parties arising from such alteration, modification, copy or otherwise misappropriation of Renesas Electronics product.

5. Renesas Electronics products are classified according to the following two quality grades: "Standard" and "High Quality". The recommended 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 systems; anti-disaster systems; anti-crime systems; and safety 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 (nuclear reactor control systems, military equipment etc.). You must check the quality grade of each Renesas Electronics product before using it

in a particular application. You may not use any Renesas E| ics product for any ion for which itis notintended. 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 which the product is not intended by Renesas Electronics.

6. You should use the Renesas Electronics products described in this document within the range by R Electronics, y 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.

7. 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 systems manufactured by you.

8. 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.

9. 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. You should not use Renesas Electronics products or 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. When exporting the Renesas Electronics 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.

10. Itis the responsibility of the buyer or distributor of Renesas Electronics products, who distributes, disposes of, or otherwise places the product with a third party, to notify such third party in advance of the
contents and conditions set forth in this document, Renesas Electronics assumes no responsibility for any losses incurred by you or third parties as a result of ized use of R El
products.

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

12. 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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