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RL78/G12

RL78/G12 (QB-R5F1026A-TB)
LED JEITA CP-1223

http://japan.renesas.com/products/tools/introductory tools/cpu _board/gb r5F1026a tb/index.jsp

2.
2-1
RL78/G12(R5F1026A)
(OSC1):20MHz
3.0V (2.7v 3.0V )
(CubeSuite+) CubeSuite+ V2.00.00
C (CubeSuite+) CA78K0 4.00.00.09
(e2studio) e2studio V3.0.0.22
C (e2studio) KPIT GNURL78-ELF Toolchain V14.01
(IAR) IAR Embedded Workbench for Renesas RL78 V1.40.1
C (IAR) IAR C/C++ Compiler for Renesas RL78 V1.40
3.
RL78/G12 (QB-R5F1026A-TB) ( RL78/G12 )
PC
RL78/G12
PC GUI
VL-100-USB-3R( )
["] 00010001
RL78/G12
3-1
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RL78/G12

4.,
JEITA
CP-1223 (Visible Light Beacon System)
. 4.8[Kb/s]
1 1-4PPM(Inverted 4  Pulse Position Modulation)
(LSB First) 00 01 10 11
I-4PPM 1|o|o|o o|1|o|o o|o|1|o o|o|o|1
L":::(':DRE:):::J:::U::IU:::L
I< =I \1slot 0.104ms(=9.6kHz)
SOF (Start of Frame) Payload EOF (End of Frame)
PRE (6-bit) ‘ F-TYPE (8-bit) ID/DATA (128-bit) CRC-16 (16-bit)
4.1 (PRE)
4PPM 3 1 9 0 12
4.2 F-TYPE
8
(0x00)
4.3 |ID/DATA
128 ID DATA
4.4 CRC
CRC 16 CRC
CRC
x16+X15+X2+1
R20AN0321JJ0100 Rev.1.00 .zENESAS
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RL78/G12

5.
RL78/G12 RL78/G12 (QB-R5F1026A-TB)
LED 51
r";.”".'l-:';n.."
5-1 RL78/G12
51
5-1
P10 LED
P13 LED1
P14 LED2
X1 20MHz
X2 20MHz
P137 ID SwWi1
5.2
5.2.1
CR-2032 SW ON LED
5.2.1 ID
ID Swi ID
5-2 1D
F-Type ID LED1 LED2
0 0 "Renesas.Renesas."
1 0 "0356853N1393715E"
2 0 "ABCDEFGHIJKLMNOP"
3 0 "VisibleLightComm"
R20AN0321JJ0100 Rev.1.00 -ZENESAS
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RL78/G12

53
5-3
COMFORTABLE ELECTRONIC CH74-2032LF
SW2 SWITRONIC SS12D01G4
LED Avago Technologies HLMP-EL1A-Z1KDV
62Q - .
54
RL78/G12
1
-
|3 !
[4
! 5
[ &
¥ :r -
| o f N
| q '._?.-' :': Qy
|10 | ieos d
| HLMP-EL1A-Z1KDW 52
ML 551200154
(Q8-RSF10264-TE)
L3
.l - 1
[3 < RB
[ 4 < &2 BH1
s T CHM-2032LF
| & |
(2
|8
I
10
N2
(QB-ASF10264-TE)
5-2
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RL78/G12

6.
6.1
ID Swi1 ID 104us
LED
61
HW [ RL78/G12 ]
6-1
6.2
61
6-1
000COH/010COH 11100000B
000C1H/010C1H 10000001B LVD OFF
000C2H/010C2H 11100000B HS HOCO : 24MHz
000C3H/010C3H 10000100B
6.3
main SwW1 main.c
CPU _Init main.c
TIMER_Init main.c
PORT Init main.c
VLC Timer (104us) main.c
VLC InitFrame vic.c
VLC GetPulse LED ON/OFF vic.c
VLC_PulseUpdate LED ON/OFF vic.c
VLC_Encode4ppm 4PPM vic.c
VLC_GetCrc CRC vic.c
R20AN0321JJ0100 Rev.1.00 .zENESAS

2014.08.06




RL78/G12

6.4

main

Swi

void main (void)

HW

Swi1 1D

CPU Init

SW1

LED

void CPU_Init (void)
X1
(fmx) X1

TIMER Init

void TIMER_Init (void)
104.15us 10ms

PORT Init

void PORT_Init (void)
(Px)
(PMCx)
(PIMX)
(ADPC)

(POMX) A/D

(PMXx)
(PUx)

R20AN0321JJ0100 Rev.1.00
2014.08.06
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RL78/G12

VLC Timer
(104us)
void VLC_Timer (void)
104us ID LED / LED
LED / Swi ID

VLC_InitFrame

VLC InitFrame

void VLC_InitFrame ( unsigned char frame_type, unsigned char *payload )

frame_type :

payload : 16 ID

VLC GetPulse

LED ON/OFF
unsigned char VLC_GetPulse (void)
LED ON/OFF

0:LED 1:LED

VLC PulseUpdate

LED ON/OFF
unsigned char VLC_PulseUpdate ( void )
LED ON/OFF

VLC Encodedppm

4PPM
unsigned short VLC_Encode4ppm ( unsigned char data )
8bit 16slot 4PPM

8bit

16slot 4PPM

R20AN0321JJ0100 Rev.1.00 RENESAS
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RL78/G12

VLC GetCrc

CRC

unsigned short VLC_GetCrc ( unsigned char *buff, int size )

CRC
buff :
size :
CRC
6.5
vic_payload[4][16] "Renesas.Renesas."” ID
"0356853N1393715E"
"ABCDEFGHIJKLMNOP"
"VisibleLightComm"
led_table[4][2] {LED_ON,LED_ON} LED /
{LED_OFF,LED_ON}
{LED_ON,LED_OFF}
{LED_OFF,LED_OFF}
crcl6_table[256] CRC16(X"*+X"+X%+1)
bitrev_table[256] lbyte
vic_4ppm_table[4] {0x08U, 0x02U, 0x04U, 0x01U} 4PPM
6.6
6-2
6-2
Type
chattering chat 10ms SW 3 ) main
unsigned char id_change ID main
VLC_Timer
unsigned char id_sel ID 0 3 main
VLC_Timer
unsigned char swl SW1 main
unsigned char tx_buff[] VLC_InitFrame
VLC_PulseUpdate
unsigned char tx_buff_ptr VLC_PulseUpdate
Index
int state VLC_PulseUpdate
int next_state VLC_PulseUpdate
unsigned short slot_pattern 4PPM VLC_PulseUpdate
unsigned short slot_num VLC_PulseUpdate
unsigned char vic_pulse LED ON/OFF VLC_GetPulse
VLC_PulseUpdate
R20AN0321JJ0100 Rev.1.00 :{ENESAS
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RL78/G12

6.7

main

DI()

CPU

ID

El()

HALT()

»

10ms

No

Yes

Yes
No
ID
ID
LED
6-2
R20AN0321JJ0100 Rev.1.00 IQENESAS 10
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RL78/G12

VLC_Timer

)
—J

LED ON/OFF

LED ONO

Yes

b

No

LED OFF

LED ON

I
l

LED ON/OFF

Yes

Yes

No

-

—

RETI ]

6-3

R20AN0321JJ0100 Rev.1.00
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RL78/G12

6.7.2

VLC_PulseUpdate

LED ON/OFF
6-4 LED ON/OFF

es

<
Y
No

Return(frame_end)

8.

RL78/G12
RL78

<>

SET_PREAMBLE SET_FRAME CHECK_FRAME OUTPUT_4PPM
tx_buff_ptr=0 4PPMFEFS1E tx buff ptre+ slot_pattern® 5
| - Ip | il | X_buft_ptr | LED ON/OFFi%35 % #it
slot_pattern = slot_pattern = 4PPM No
0b111000000000 HELF—4
Yes
state = state = _
| OUTPUT_4PPM | | OUTPUT_4PPM |
[ [ v
next_state = next_state = next_state = next_state = =
=) =) = =) tate = t stat
| SET_FRAME | | CHECK_FRAME | | SET_PREAMBLE | | SET_FRAME | sl T e sk
RO1UHO0200J
R0O1US0015J
/
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