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r_Config_lICAO_interrupt()
int8 t* ica0 dd [ICAO Z{E/NY T 7 R_IICAO_Master_Receive()
e gp_lica’_x_adcress 7 KLR r_Config_lICAQ_interrupt()
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buffer, uint8_t tx_num)

EBA BELIAL—TDEET FLRICEENY I7IMLEELEBOT—2 %i4E

ClE: s_addr AL—T-F7FKLRA
r_addr LYRA -7 FLR
buffer EET—ENYIT7DT7 FLR
txnum EET—2H

)3 —2fE BEAT—2X (X0 GHLIEERT. ThSMNEITS—)
e Tl
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DTV A8 —T 1 —XIICA (RRBERE)

[R%k4] r_IICAO_get data

]
il

ul
i

2R
515

a2 —iE
i&%E

AL—ThoDT—43ZE0E

Config_IICAOQ.h

uint8_t r_IICAO_get_data( uint8_t s_addr. uint8_tr_addr. uint8_t * const buffer.
uint8_t rx_num );

BELEAL—TOEET FLANGRENY I7ICHEELBOT—2 221E

s_addr AL—T-F7FLR

r_addr LYRA -7 FLR

buffer FET—ENYT7DT FLR
rxnum RET N

BERT—2R (X000 ESEERT. ThUSNMEITS—)

L

[BE%k 4] R _IICAO_Master_Send

a2 —iE
i&%E

Y AR A (G NE

Config_lICAO.h

uint8_t R_IICAQ_Master_Send(uint8_t adr. uint8_t * const tx_buf, uint16_t
tx_num)

RAAEEERELET,

adr AL—T - F7FLR

tx_buf BEET—2-NyIT7-FFLR

b _num EET—4 K

BIERT—4 R (0X00 LSIERICNREZES., TS IEIS—)
7L

[B%k4] R_IICAO_Master_Receive

)E—2fE
e

TR ZIERENIE

Config_lICAO.h

uint8_t R_IICAO0_Master_Receive(uint8_t adr. uint8 t * const rx_buf, uint16_t
rx_num)

YRAAZREERELFET,

adr AL—T-F7FKLR

rx_buf RIET—H - N\vIT7-TKRLR
rx_num ZIET—4E

BEAT—HR (X0 EHEREICNRZERFZ, ThSETS—)
Tl

[B8%t4] R_IICAO0_wait_comend

i3 BIET THFHNE
Ny Config_IICAQ.h

= uint8_t R_IICAO_wait_comend (void)

£ EA ICBERTZFbET, T7—HRET. A by T -avTs2 a3 ERTLET,

5% L

)3 —2fE BEAT—2X (X0 GHLIEERT. ThSMNEITS—)

ot TL
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[R8%k4] R_IICAO_check_comstate

3 [ICAQ B S IR
Ny & Config_IICAO.h
= uint8_t R_IICAQ_check_comstate(void)
EL:L IC BIEREEDRT—4A X (g_iica0_status) #RLFET,
5% mL
yR2—iE BIERT—A R (g_iica0_status D1E)
"5 TL

[B8%t4] R_IICAO_StopCondition

B= HICAOR by - avT a3 rRITNE
Ny S Config_IICAO.h
=i uint8_t R_IICAO_StopCondition(void)
BTL:L] ICNRZRKLET,
513 L
yR—{E BEAT—2RX (X0 GEHEERT. TAUNEITS—)
- mL

[B%k4] R_IICAO_bus_check

i3 HC NRDKEERERVURE— b -2V T4 3 UETLE
Ny S -

=5 uint8_t R_IICA0_bus_check(void)

EREA HC NAMDMERAEENZEF Ty Y L, ARERLRA—F-aVT 43 VERTL.
RA—bk VT4 avERHKTTERD g iical_status #@EEF (0x01) ZFETE
LEd, RITTELGI GBI S—TRYEY,

5% L

yR—{E BEAT—2RX (X0 GEHIEERT. TAUNEITS—)
e mL

[B%k4] r_Config_lICAO_interrupt

B [ICAO &Il V) ;A A0 38
Ny E -
=5 static void __near r_Config_IICAQ_interrupt(void)
EnBA ICAO DEIY AHMEZEITINET,
515 L
)2 —1iE 7L
e AY2TINIA—FTEH, a— ROz RL—R (IR EOAEAL. B YAHNIE
FLTHRITERLTLET,

[REA% 4] delay_us

W= ps B TOREF 5 0E
T Config_TAUO_2.h
=5 void delay_us(uint16_t us)
EnBA S THE L-BME (us Bfa) 2FbE8htEFET.
515 us L EhERME
)3 —2fE L
e TL

[R%k 4] set_delay_us
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Bz us B TOH S B ENE
Ny & -
=41 void set_delay_us(uint16_t us)
BT us BREIDHEALEREERELET,
518 us FHEHEHHE
)2 —iE L
ot TL

BAI Tl 2=y b Frr)L2E Y AHNIE

static void __near r_Config_TAUO_2_interrupt(void)

BAT Tl 2=k FrrIL2 (K 100us DA 2 —/3\)L) DE|Y AHAL

BEFVET,
L
sL
L
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57 JB—F¥—F
571 *A &

BA~KS53([CAA VANEOIJO—F¥y—rERLET,

B51 A4 0#E (1/3)

main()

C

D

A A—FHELLE

R_MAIN_Userlnit()
I

AMIUIN—THOUEEHE

SWOETHL
r_wait_SW ()

LYRA -7 RFLREE

AL—T~DT—REENE
r_IICAO_put_data()

N
° TS—RgE 2

BIET S —E

P20Ew k <0

AL—TADT—REENE
r_lICAQ_put_data()

No
IZ—1&E 2

BIET S —E

Yes
d
|

P21Ew kb <0

MHHRE (GBINS)

Z#reg_addr — 0x00

Z #main_loopc < 0x00

caAvYV R LURAEEY L

L) 7 ILRAMDEEFTE] (2 <>k : 0xCO)

: TS—LEDAYT

1) 7ILRAM#IHAE (<> K : 0xC3)

: T5—LEDmAYT

RO1AN7019JJ0100 Rev.1.00
Oct.20.23

RENESAS

Page 31 of 53




RL78/G15 YT A28 —T2—RIICA (RRAERIE

52 AL A0 (2/3)

A
( T—R%2E \
=0, 8. +1

J—KNyI7 - 7FELRERE Z#pt_ram — (uint8_t *)&g_read_ram[j][0]

[
LSR4 -7 RLREE Z#freg_addr — RAM_TOP + j*0x10

|

AL—THh5NT—4ZENE ) 7 ILRAMM 516781 FERAHH L

r_lICAQ_get_data()

BEIS>—NE

P21EY k0 : TS5—LED/AYT

( T—E2FxTvY
i=0, 8, +1

|
BAT—2FTv

=0, 16, +1
|
- % #temp_pt — ((i & 0b00000011 ) * 16 ) + j
[
T — 5 Bt L Ltk — (1>>2)
Z#temo data — RAM DATAI(main loopc+k)ltemp bt
No _
IS—8&H » IS—:  ZETANHFELELD
| Yes
IZ5—%KR
[
250ms 508
wait_ms()
[
|
k BRTF—42F < ‘yﬁ)
|
k T—RFzvy )
A\ 4
:B
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53 HAA A (3/3)

]

AMUN—THOUAEH

Z #imain_loopc « Z $main_loopc /=2

EET—2D7 FLARE Z#pt_txdata — &RAM_DATA[main_loopc+k][0]

LERE -7 RLRBE Z#reg_addr «— (RAM_TOP + k*0x40)

AL—T~DT—2EENE 2 1) 7ILRAMIZ64/31 FEZFRAH
r_lICAQ_put_data()

IS>—uE

P21EwY b+~ 0 : TS5—LED=YT

AT—HRARTER P20Ew k « P20M : RT—4 RALEDREE

|
10ms 5 NHE
wait_ms()

]
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572 *A 2 A—HHHRLERTE
B5412AY - A—HFHNPELEEN IO—Fr—rERLET,
M54 A2 1—HHEPELERTE
<::: R_MAIN_Userlnit() :::>
|
12Ew bk - A e ITMKEY k<0 :12Evy b-A28—)L- 4247
B Y AHEFA] B YAHT R R
RY ZEYAHFFTE] [EEY b 1 : RYZFENYAHEHT
I
250ms 5 0E
wait_ms()
A 4
< return >
573 RAYFOWRTHFLLE
K55CRA yFORTEFLMNEBOIO—Fvr—rE2RLET,
55 RAyFOWTHFLUNE
<::: wait_SW() :::>
SWIEIREh TV ? P137hMIZIE 5D EHFD
50ms 5 401
wait_ms()
No
SWIFREhTWNS? P137H%0IC# 5D % FD
Yes
50ms 5 4L
wait_ms()
\ 4
< return >
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SYTFIL A3 —T T —RIICA (R REEZ]

il

574 ms BAIDFERFHNE

5.6 12 ms B DFHEFLLEND I O—Fryr—rERLET,

5.6 ms BEAIDFRERFLINE

( wait_ms() >
|

BRARRT—RRED)T
|
FoRMEEY ~
|
REY b A28—1N)L- 347
BlYRAHEREIUT

REY - AV8—NL-847T%
L)

A

No
RAT—ARRXF0OM?

126y kAU —NJL - 4T EELE

< return >

Z#g_1ms_status — FALSE

Z#g_1ms_count — 3%

ITIFEw k « FALSE

ITMCLYR4E «— Ev 5ZEEY +

HALTIKRE CHEERFMIBAEFD

ITMCLYRE — Ev M5EIYT
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il

575 12EvY kA3 —N)L - 24TE|YAHLE
R571212Ey k- A28 —/NL - BAREYRAHRBOTIO—Fr— b ERLET,

57 12Ey bk -A23—N)L- 34 TEYAHNE

( r_Config_IT_interrupt() >
P

Yes
HIOVEETISTETIIVAD K Z#Hg_1ms_count #HET %
- B Y0OmshH ? ZHg_1ms_count BOICH =M EF T VY
o)
Yes
OV ERET IS %Y b Z#g_1ms_status «— 1

»

A 4

< return >
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XE)

576 AL—T~DT—HEENE
K58~ 59ICAL—TADT—4RZELBNIA—Fr— b ERLET,

58 AL—T~DOT—42EENE (1/2)

( r_IICAO_put_data() >

SE—RAY A RE
[
ML DR A RE
|
F—5 - A B BE
|

EET—23E— \
cnt2=0, cnt, +1
EET

T—RERXRENYIFIZOE—

ZEH#cent — F45|8(tx_num)

g_write_data[0] —Z25|%k(r_addr)

% Hiptr — 5358 (buffer)

g_write_data[cnt2+1] < *ptr

RET—2DRAV2EFH
|
k 1@1‘5']7‘-’—9?1‘%7)
|
r/ F—53%ME \W
retry count=RETRY. 0

I
T2 X ERS
R_IICAQ_Master_Send()

ptr — ptr + 1

No
EEREE ?

Yes
dl

l

BIEXRT—H2 AR
R_IICAQ_check_comstate()
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59 RL—TADT—HEEFNE (2/2)

pE U

Yes
RAbyFearTaa RT
R_IICAOQ_StopCondition()

I

us B DR S NE
delay_us()
[

JrSABREA I
[

10usfF b AL

Z#iretry_count « retry_count — 1

|
JESAEBT YT

Z Hretry_count «— 0x00

Aby T -avTaaoRT
R_IICAQ_StopCondition()

»
)

RYEERE

v

< return >

i
i
H
Jl
I
rr
[\
J
=

R Y {E — Z#Hstatus
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577 AL—ThoDT—42(FNE
510~ 511 ICRAL—ThoDT—4ZEVBEOIO—Fvr— b ERLET,

510 RAL—ThoDT—2ZENE (1/2)

( r_[ICAO_get data() >

RERL SR FERTE g_write_data[0] <2525 $k(r_addr)

( 7 RLREE \
retry count=RETRY, 0

T2 X ERS
R_IICAQ_Master_Send()

HNERL DR ERTE

No
EEREE ?

Yes
dl

Bl

BIEXT—H2 AR
R_IICAQ_check_comstate()

Yes
AbyF-avTFaia URT
R_IICAQ_StopCondition()
|

us BAL DK S 0L .
delay us() 10usfF 6 N
[
JESAEBHIUH Z#retry_count «— retry_count — 1
|
k 7 RLR#EE )
> BIETIS—nELE
v
]
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B 511 RL—ThoDT—422ENE (2/2)

No
LYPRE -7 RLRABRENTE L L ZEDEEFE

Yes

F—4 2SR
R_IICAO_Master_Receive()

No
EEERE 2

Yes

EEICREEYTEoRBERTTERD

BIERT—5 RFER
R_IICAQ_check_comstate()

—

Yes

e e
&1

Yes
AbyT-arvFaa T
R_IICAOQ_StopCondition()

FEELZL, Aby T -avT42aVvERITLTET

il

RYEHRE R Y {E — ZE#Hstatus
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il

5.7.8 IICA0 ¥ R % X {EHEENRHK
5122 1ICA0 YR 2 A EEBEHD IO —F ¥yr— b ZRLET,

5.12 IICA0 ¥ R4 EEFEEIRIHK

( R_IICAO_Master_Send() >
|

RBIEXT—2 XHER
R_IICAQ_bus_check()

INREREAD ?

Yes
BEF—AHDE ZE#g_iica0_tx_cnt < FE351$(tx_num)
[
F—h R UABE ZE#gp_iica0_tx_address — 525 |%k(tx_buf)
[
AL—T - 7P RELRAEE ICAOL X% —&15|$(adr) & OXFE
RY{ESRE R Y (& — L #status
A
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il

5.7.9 IICA0 YR 42 Z{SHEENEH
51312 IICA0 YR 2 ZEEBEHBD IO —F ¥y— b ZRLET,

5.13 IICA0 Y R4 ZEiCEIRHK

( R_II CAO_Master_Receive())

|
RBIEXT—2 XHER
R_IICAQ_bus_check()

INREREAD ?

Yes
SIET— A MBE Z#g_iica0_rx_len « FE35|$(rx_num)

[

F—H YR ZE#g_iica0_rx_cnt « 0x00
[

F—h KA UARE Z#gp_iica0_tx_address «&25|#(rx_buf)

[

AL—T - 7 RELRAEE ICAOL YRR —%15|%k(adr) | 0x01

RY{ESRE R Y {E — L #status

l
. am D

5.7.10 IICAQ B{ERRFESREA %K
5.14 [Z IICAO BEKRHEREHD IO —F¥y— &R RLET .

514 |ICAO @SR nFEZRREH

( R_II CAO_check_comstate(D

RY{EHRE R Y {E «— ZE#g_iical0_status

\ 4

< return >
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5711 BEETHHEK

SA5ICBERTHLERO IO —Fv—rERLET,

515 BIESETHLEN

<::: R_IICAO_wait_comend() :::)

BEDD 2

Z#g_iica0_status® FHI2bitAN01DREIEHALT THD

BIEAT—R AmAHL

Yes

AbyT-arvFaaUHT

R_IIC_StopCondition()

60us 5
delay_us()

[
>

RYERE

ol

<:::: return

D

Z #istatus «— ZEHg_iical_status

BEIS—OBAICEA YT -a0T42avERTTD

R Y {E — Z#Hstatus
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5712 A by -arT 43 R TOIE
K516 ICAR My T -avTa4 o avETUEODDO—F¥y—+ERLET,

516 RbvyT -3 T4 3 R{TNE

( R_IICAO_StopCondition() >

HZ—  RF—R BT Z #istatus < [IC_SUCCESS(0x00)

AbyF-avFaeiav- bUH SPTOE v k « TRUTH(1)

AbyF-avsFaiavigh N _
mait:mo& T ragEe SPDOE w kSt y k&hEh, 1000EL—TEH#5
|

NOP

I
Léhvj-:>?4>a>m§J
No R . -
SPDOE v kH07% 5.,
Z #istatusEBUS_BUSYIZERTE

Yes

IS5S— - RAT—HRBTE

»

RYERTE RYE «— ZE#status

A

< return >

RO1AN7019JJ0100 Rev.1.00 Page 44 of 53




RL78/G15 DT - A3 —T 2 —RIICA(RRFEZIE)

5.7.13 INRARREFESE RS
A7 IZN\RKEFEZBEHO JO—Fv— +ERLET,

X 5.17 /NRIREEFESRREA%K

( R_IICAO_bus_check() >

% Histatus «— BUS_BUSY

INZAMZENTLNS (ICBSYOE w FAY0) F=lE, BHEAN
REERATR (MSTSOE v kHY) MNEFEZET D

AEA—k-aVTF4 3 0FERK STTOEw b «1
ZH— k- a0F 43 U oy kit _
mait:mo& ) STDOE w kAt y k&R B, 1000EL— TS €3

NOP
|
Q&—h - :‘/7‘-“493‘/@9
No
YRXAZ (MSTSOEw kH¥M) T, RE—t+-a>T4 ¥ 3
UERH (STDOEw +AYM) LEAZEF IV

Yes
AT —8RHRE % $istatus — [IC_SUCCESS (0x00)
[
BIEPRT -2 RARE % #g_iica0_status — ON_COMMU (0x01)
RYERE RYE — Z#Hstatus

]
T D
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5.7.14 1ICAOQ &l V) ;A7 A018
5.18~& 5.20 IZ ICA0 B Y AALEBO I A—F ¥ — b ERLET,

5.18 IICAO &Y AAH I (1/3)

( r_Config_IICAO_interrupt()>

MSTSOE v FA0% 553K T %

STDOE v kA0 (RL—T - 7 FLRZEEFZT LS 4o 503I%

EXK)
ACKDOE v k507 5 NACKIEEANDIRT S
TRCOE v kH07% & Z{EMBEARIET B
Yes
No .
EET—2EYMN? % g _iica0_tx_cnth07% HEERTARIKT S
| Yes
. TR EENE
Ny T 7DT—HEE IICAOL o R4 « *gp_iica0_tx_address
I
RA U AEH R4 > A& gp_iical_tx_address «— RDT KL A~
[
By F— 4 NEG Z#hg_iica0_tx_cnt « g_iica0_tx_cnt — 1
[
| T—AEEXTOE
BEAT—2RAZEERTIZRE % g_iica0_status — 1IC_SUCCESS(0x00)
l >
| T—45 ZERHN
8/0vY - I A MIEE WTIMOE v k « FALSE (0)
I
ACKIG&EEF AT IZERE ACKEOE v k « TRUTH (1)
I
BIERED IICAOL ¥ X4 «— DUMMY_DATA (OxFF)
' >
| AL—TJhLanE
BERT—E2RERAL—JHLIZERE g _iica0_status — NO_SLAVE (0x86)
|
\ 4
:D
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ACKIG&EM ?

Yes

No

EET—SHYMN?

Ny IT7DT—AREIE
[
RA VR EH
[
BRYT—2HER

|

BEAT—AREZEERTI
|

|

BERAT—42 XENACKIGEIZERTE

—zn

-EXE

ZiEREGH ?

==

- EXE

ACKIEEZ LI

I
9y avy - JIA K
[

I A R
|

—E

—axX &

TRCOE v FA0% o ZIFMEALIKRT B

ACKDOE v k107 5NACKISEAND IR T %

ZE#g_iica0_tx_cnth 04 S EET T AT S

. T—4%ERE
ICAOL L R4 « *gp_iica0_tx_address

R4 > & gp_iical_tx_address «— DT KL A~
ZE#g_iica0_tx_cnt «— g_iica0_tx_cnt — 1

[—]

JT

F—SRERTL

Z#g_iica0_status « IIC_SUCCESS(0x00)

NACKIG & R0 E
ZF#hg_iica0_status «— NO_ACK(0x84)

Z#hg_iica0_rx_cnt = g_iica0_rx_len 75 55
T—RAZENEBEARIET S

T3 ZERA
*gp_iica0_rx_address < IICAL X 4

Z#g_iica0_rx_cnt=g_iica0_rx_len i3 5
BT — 2 ZEREALI

il

Pk

. BT 4%
ACKEOE v b+ — FALSE

WTIME v k « TRUTH

WRELOE v k « TRUTH
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520 IICAQ &Y A#+A03 (3/3)

D
SEMGOE
VI A MERRR WRELOE v + « TRUTH (1)
| B
|
—— - ZEXTOE
BIERT—H AWE ##g iica0_status — IIC_SUCCESS(0x00)
A 4
< return >
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5.7.15 us B{I TOREFH LHE
5212 us EI COMMBLNEN I O—Fvr— b ERLET,

521 us B TOKMEFHNE

( delay_us() >

55 FrfE R E

set_delay_us()

TEO2E w +H0 (TMO2D{ELL) IZHZDEFD
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5.7.16 us B{I TOF L Frfal 5 e MLIE
522 [Cus B TORLRFERELEN I O—Fr—rERLET,

522 us B TR L FHRENE

( set_delay_us() >

[
INTTMO2Z 1t

[
BRYBMZEIUT Z#g_us_rest_time «— 0x0000

TMMKO2E v k « 1 (BlYAHEIL)
TMIFO2Ew b 0 (BIYAAERALL)

No

B R (4 2000us LLE £ 2 32MHzTTMO2A h 7 > hETREZRBERT (2000us) LA EAMVHITE

BYBREESRE ZE#g_us_rest_time «— EXERFHE — 2000
[
TMO2DH ™ Y Rk E BT TDRO2L PR A « 1999x32 — 1 (1999us % FX3E)
[
TMO27 79 > +BRA TSOLL PR #A « 0x04 (TMO2M A~ > hBAtRZE + Y #)

TDRO2L ¥ X R « 2000x32 — 1 (2000us% &% 5E)

TDRO2L P X% « g _us_rest timex32 — 1

INTTMO234 /] TMMKO2E v k « 0 (&Y AHEFH)
[
_No FHREIETUsAT ? FHEMMNMMUsETH S, TMO2EEHAEZL (BT ET D)
Yes
TMO2H ™ > R251F TTOLL PR #A «— 0x04 (TMO2D AV > Meik%E b1 A)
| >
|
TMO2D Ao v b EERE TDRO2L VR H «— (us — 1) x32 — 1
|
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