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IICAO EfE/\ - - = .
uint8_t g_write_data CAO EfE/NY T 7 ¢ IICAO_get_data(). main(
. . — .+ | wait_ms().
uint8_t g_1lms_status ImsDAhAIUbTSY ¢ Config IT_interrupt(
. e . wait_ms().
uint8_t g_1ms_count Ims BRIDAI AR ¢ Config IT_interrupt()
R_IICAQ_check_comstate()
. . — R_IICAO_wait_comend()
ICA — 3R - - -
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r_Config_IICAO_interrupt()
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uints_t gp_tical_rx_address 7 KL R r_Config_IICAQ_interrupt()
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A= —_— — — —
uint16_t g_iica0_rx_len ICAO ZIET—4 K ¢ Config_IICAO_ interrupt(
int16 ica0 IICAO Z{ET—4 R_IICAO_Master_Receive()
uint16_t g_ticad_rx_cnt Hoo bk r_Config_IICAO_interrupt()
g 1% ica0 dd ICAO #E{E/NY T 7 R_IICAO_Master_Send ()
uints_t gp_licad_tx_address 7 RLZ r_Config_IICAQ_interrupt()
. ) IICAO EIET—4 R_IICA0_Master_Send ()
uint16_t g_lica0_tx_cnt AYHY R r_Config_IICAO_interrupt()
. . e set_delay_us()
uint16_t g_us_rest_time us B F b B ¢ Config TAUO_2_ interrupt()
uint16_t g_ms_timer1S IMsDHYI A r_Config_TAUO_3_interrupt()
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r_Config_IICAQ_interrupt [ICAOQ &Il \) ;A # 028
delay us ps B TORFHERFF 5 0HE
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r_Config_TAUO_2_interrupt AL -TLA A=y b FyRIL2EYAHLE
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R2EY R A=\l 34 TEYAHNE

static void r_Config_IT_interrupt(void)

122EY b AR —=NL - 3A4TITED Ims 1 U F—/NLEIYAHWLEEZITUVE
ER

L

Tl

Tl

ALY FORTHFLLE

void r_wait_ SW(void)

PL37 ICE SN SWHABRTIN5DEFEET,
L -

L

L

[B8%4&] r_IICAO_put_data

S AL—T~ADT—2EENE
Ny H Config_IICAO.h
= uint8_t r_IICAO_put_data( uint8_t s_addr. uint8_tr_addr. uint8_t__ far * const
buffer. uint8_t tx_num )

BT BELERAL—TDEET FLRICEENY I 70 EELEBOT—42 %i%(E

51%% s_addr ZAL—T -7 KELXR
r_addr LPRE -7 RLA
buffer RET—ENYITIFOT KLR
txnum RIET— 58

a2 —iE BIEXAT—AR (OX00 L HIEERT. ERLSEITS—)
e L
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[B8%t4] r_lICAO_get data

BE AL—ThoDT—422ENE
Ny S Config_lICAO.h
= uint8_t r_IICAO_get_data( uint8_t s_addr. uint8_tr_addr. uint8_t* const buffer,
uint8_t rx_num);
BT BELEZAL—TDEET7 FLADNSRZENY I 7ICHELLZBOT—2 %28
5% s_addr AL—T-F7KRLR
r_addr LYRZ -7 FRLRA
buffer SET—2NRYIT7DF7 KLR
rxnum RET—2H
)A—iE BIERT—RRX (OX00 HHLIEERT., TALUNEIITS—)
e L

[E3% 4] R_IICAO0_Master_Send

3 YRR A ERENE
Ny F Config_lICAO.h

= uint8_t R_IICAO0_Master_Send(uint8_t adr. uint8_t * const tx_buf, uintl6 t
tX_num)

£ BA RABEEZRELET,

5% adr AL—T-F7FRLR
tx_buf BEET—H Ny I7 - -FFKFLR
tx_num EET—AR

a2 —iE BIERAT—HR (0X00 L EBICNREES, ThAUNEITS—)
w5 Tl

3 YRS Z(EHENIE
Ny S Config_IICAO.h
= uint8_t R_IICAO0_Master_Receive(uint8_tadr. uint8_t * const rx_buf, uint16 t
rx_num)
£t BA YASZEZEHRELET,
Ik adr AL—T-F7FRLR
rx_buf RET—2 - N\vI7-FTKLR
rx_num RET—AEK
)3 —2fE BEAT—FR (000 HHIEEFEIC/NRZEZER., ZASNEIIS—)
e L
[EA% 4] R_IICA0_wait_comend
B BIET T HFHNE
Ny S Config_IICAO0.h
=5 uint8_t R_IICAQ_wait_comend (void)
BrL): ICBIEETZ/FLET. TI7—RHET, A by T -a0TFo4oavaRITLET,
518 mL
)2 —2fE BERAT—2R (0x00 G HIEERT. EnLSHITS—)
e L
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[B3% 4] R_IICAO_check_comstate
s [ICAO B RREHER 12
Ny S Config_lICAO.h
= uint8_t R_IICAQO_check_comstate(void)
E5ER INC BEEKEBORT—42 X (g_iica0_status) ZRLFT,
5% L
)2 —ME BIERT—4 R (g_iica0_status ME)
&% L
[B8%t4] R_IICAO_StopCondition
1% NICAOR by T »aVT 43 URTWE
Ny F Config_lICAO.h
= uint8_t R_IICAO_StopCondition(void)
BILL] NC NRZERMLET .
515 L
) a2—1E BIERAT—2 R (OX00 HHIEERT. ThSEIITIS—)
e L
[B% 4] R_IICAO_bus_check
B HC NRADKEERBRUVRE—F - 30T 123 VRITOE
~y S -
5E uint8_t R_IICAQ_bus_check(void)
£ BA NC NRAWERAAENEZF v L, AIREGLRE— -2V T2 a2 EHTL,
AB—F AT 4aVEHRTTEI5 g ica0_status Z@IEHR (0x01) (ZFRE
LFEYT, RITTELEI G BLIS—TRYEY,
518 L
)a—iB BERT—RRX (OX00 HHLIEERT., TALUNEITS—)
e mL

[E8% 4] r_Config_IICAQ_interrupt

M=
Ny S

=
B

Bl
51%%
2 —1fE
E

[BH%k 4] delay_us

[ICAOQ &Il \) ;A # 038

static void __near r_Config_IICAQ_interrupt(void)

ICAO MEY AAHWIBEITINET,

mL

mL

AYTINaA—FTIE, a—F2zRL—2FHAREOAFEAL. BV AALE
FETHRITERLTLET,

WE us BAL TORFE S LE
WK Config_TAUO_2.h

=5 void delay_us(uint16_t us)

BT S8 THRE LM (us BfiL) Z2FbE8HEFET,

5% us L AEDERME

) a—2fE L

] mL
RO1AN6958JJ0100 Page 29 of 53
Jul.10.23 RENESAS



RL78/G16 SYTFIL- AR TT—RICA (RRAEZE)

[B3%1 4] set_delay us

BE us BLL T O#F 5 R R E QR
Ny S -
= void set_delay_us(uint16_t us)
£ BA us B DFLEHERMERELET .
5% us #FHEHEEE
) a2—1E L
&% L

[B8%t4] r_Config_TAUO_2_interrupt

M= BAT-TLA 2=y kb FyRIL2EYAHNE
Ny g -
=) static void __near r_Config_ TAUO_2_interrupt(void)
£ BA BAT-TLA A=y b FyRIL2 (TRK100us DA 22 —/3)L) DEIY AHL
BETWET,
5% L
)Aa—iE Tl

w5 L
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5.7
571

JO0—Fv—k
A A 0E

XK 51~K 5312424 0 BODO0—Fvy—+ERLET,

main()

C

D

A A—FHELLE
R_MAIN_Userlnit()

MMERE (GBS

ZE#main_loopc «— 0x00

AAN—TFHh O 2EE
|
SW DIRTHS
r_wait_SW ()

LYRE -7 RLRAERE

F#reg addr—0x00 ::ATXV K- LPR4%FEY b+

AL—T~DT—2EENE
r_lICAQ_put_data()

L) 7ILRAMDEIEEFHE] (3 <2 K : 0xCO)

No -
IS—&iE ? BETIS—WHE
Yes
IS—%% PISEw b <0 I S5—LEDSEYT
[
HALT
I
|
r_lICAOQ_put_data() Z7) HRIE (3= F: 0xC3)
No
IZ—1E ? BETS—WHE
Yes
IS5—%K P1ISEw k <0 I5—LED&HLT
[
HALT
|
5.1 AA I (1/3)
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=]

r’ F— 9% \W
i=0. 8.

J— KNy I7 - 7RLRARE
[
LYRXA -7 RLRERE
|
AL—THh6NT—45 ZENE
r_IICAO_get_data()

T

ZE#pt_ram «— (uint8_t *)&g_read_ram]j][0]

% #reg_addr — RAM_TOP + j*0x10

) FILRAMM 516/84 FeRAH L

BIET S —E

PISEw b <0 : IS5—LEDELT

|/ &R 7— 99’-1;7
=0, 16 +1

;iﬂﬁflﬁTk’f LRBE ZE#temp_pt « ((i & 0b00000011 ) * 16 ) +
[
HARET—2Z:AHL Tk — (i>>2)
ZE#temp data — RAM DATA[(main loopc+k)Iitemp pt]
No _
To—RH 72 IS—: BETFT—AIHHELELD

‘Yes

IS—%KRT
I

250ms 55 W0E

wait_ms()
I
|

k BAaTF—2Fz vy )
|
k F—AFIvY )
v
:B
52 AA LI (2/3)
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A UN—THHOUREH
r’ ?—L%E \W
k=0, 2. +1
|
BET—2D7 FLRKE
[
LPR4& -7 FLRERE
|

AL—TADOT—FEENE
r_IICAO_put_data()

Z #main_loopc «— Z#main_loopc =2

ZH#ipt_txdata — &RAM_DATA[main_loopc+k][0]

Z#reg_addr — (RAM_TOP + k*0x40)

1) 7ILRAMIZ64/3A FEZAH

I5—4nE

PISEw b <0 : IS5—LEDELT

AT—RARARTER
|
10ms fFH 0
wait_ms()

]

P12Ew kb « P12"1 : RT—% XLEDREE

53 A A ALE (3/3)
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572 AA Y- 1—HHEAMLETE
K 54(2AY - A—FHHEREN7O—Fvy—+rERLET,

<::: R_MAIN_Userlnit() :::)

125vh-4>97N»-947 ITMKEw b <0 12Ey kA28 —\)L- 547
B V) A A EFA] B Y IAHIRY R
AR BEYAHFFE EEY b 1 : RXOZEYRAHHFA
|
250ms fF 50
wait_ms()

\ 4

< return >

K 54 ALY 1—HHHLETE

5.7.3 Ay FOETHFLNE
K 55ICRA v FORTHEUED D O—F¥y—+E2RLET,

( wait_SW() >

»
|

P137HM1ICIEBDEHFED

SWIFHE R TLVEWL?

50ms {5 N
wait_ms()

No
sw@#é%EEEE:::>> P137H0I72 5D EHFD

Yes

50ms f§5 0=
wait_ms()

\ 4

< return >

K 55 RARAYvFOHETHELULIE
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5.7.4 ms BEOBBEEFL0LE
56 [Cms BEDEBHLLEOJO—Fry—+E2RLET,

( wait_ms() >
|

BAIRT—RREY YT Z g 1ms_status «— FALSE
|
#FLEMZEEY b ZEHg 1ms_count — 3l
|
REY kA2 E—\)L-54% ITIEE w b  FALSE

BVAHEREY )T

12t"‘vl~"f>§—/")l«'947€ ITMCL X% « Ev b15%+ty b
CEf

A

No

ATF—AR RIZ0H? HALTIKRE CIEERFHERRBZFD

12E9y k- A28 —NJL - BATEE ITMCLY R4S «— Ew NI5EI YT

< return >

5.6 ms BE{IDFREFSLNE
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5.7.5 R2EYr-A2R—N)L - 24 TE Y AHNE
571212 Ewy b A 23—\ 2A4REYAANEBOIJO—Fvr— bERLET,

( r_Config_IT_interrupt() >
rens =

Yes
WOV MRETISTETY AR Z#g_1ms_count £HET S
7% L Oomsh ? Z#g_1ms_count HNOIZH =M EF VY
No
Yes
AU RET ISV &Y b Z#g_1ms_status — 1

»
L

A 4

< return >

57 1R2Evyb-A2B—N)L - 24TEYAHNE
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5.7.6 AL—TADT—HEENE
58~F 59 [CAL—TADT—42EERBO VO —Fv—rERLET,

( r_IICAO_put_data() >

AE—RANIUARE ZE#ent — F4513(x_num)
[
REL TR AR o write_data[0] « $231%(_addr)
[
T—H - IRAVARTE Z Hiptr — 53513 (buffer)

|
( EET—HaE— \
cnt2=0, cnt, +1
|
RET—4EXENYT7ICOE—

|
BEIET—2DORA VR EH ptr — ptr + 1

|
k ﬂﬂﬂﬂv‘“‘—’;‘l%‘rﬂ])
|
r’ T—RiEE \W
retry count=RETRY, 0.
I

TR ERS
R_IICAQO_Master_Send()

g_write_data[cnt2+1] « *ptr

No
EEES ?

Yes
d

<

BIERT—H AR
R_IICAQ_check_comstate()

Yes

A4
A:

58 RAL—TADT—HEEFNE (1/2)
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Yes

T

AbyFT-arvTFaia RkT

R_IICAQ_StopCondition()
I

us BEAGIDRFREfFH 0L
delay_us()
|

10usf¥ b ANIE

DESARBAI b

Z#retry_count — retry_count — 1

DESAREI YT

Z#retry_count — 0x00

A

k F— 53

N

A

by T -avTaaoRT
R_IICAQ_StopCondition()

»
>

Al
it
K
itk

RYfE — Z#status

€

-

return >

R01AN6958JJ0100

X 59 R

L—T~ADT—42EE0RE (2/2)
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577 AL—THhoDT—42Z{ENIE
510~ 511 [CRL—ThoDT—2ZELEO7O—F¥y—+ZRLET,

( r_IICAO_get_data() >

NEL SR EHRTE g_write_data[0] —%25%(r_addr)

( 7 FLREE \
retry count=RETRY. 0.

T—REEER
R_IICAQ_Master_Send()

NEL R ERE

No
EEEE ?

Yes
d
-

BIERT—45 RFER
R_IICAOQ_check_comstate()

AbyF-avTaia URT
R_IICAQ_StopCondition()
I
delay_us() )
|
JrSA4@BADY Z#retry_count « retry_count — 1

[

k 7 FLRZEE )

> BIEIS—oELE

A4

]

510 RAL—ThoDT—2ZENE (1/2)
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No
LYRE - 7 RLRARENTEELLZEHEEEE

Yes

T2 REEH
R_IICAO_Master_Receive()

No
EEEEE 2

Yes

ERICREEYTE-o0RBERTERFD

RBIEXRT—2 XAHER
R_IICAO_check_comstate()

—

Yes

ey
BEEEGL, AbYyT-a0T4 a3V ERITLTERT

Yes
AbyTF-arTFaia U RT
R_IICAQ_StopCondition()

RY{ERTE RYE — Z#status

( return >

511 AL—ThbDT—42ZENE (2/2)
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il

5.7.8 [ICAO ¥ R 4 X {SHEENRE K
512 IZIICAO TR A EEEEEBO 70 —Fvy—+rERLET,

( R_IICAO_Master_Send() >
|

BIEXT—52 XHER
R_IICAQ_bus_check()

NREREETHN ?

Yes
BEF—AHEE 2¥g_iica0_tx_cnt — #535]%%(tx_num)
I
Feh R ABE 25 ¥5gp_iica0_tx_address <5251 % (tx_buf)
[
AL—T -7 KLRBE ICAOL ¥ 2% <5154 (adr) & OXFE
RY{EHRE ROE «— Z4fstatus
v

( return >

5.12 |ICAO0 TR A E{EEENREEK
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il

5.7.9 IICAO YR A Z{EEFNEHK
513 ICIICAO TR A ZEREEBOD 7O —Fvy—+rERLET,

( R_llCAo_Master_Receive(D
|

BIEXT—52 XHER
R_IICAQ_bus_check()

NREREETHN ?

Yes
SET—AMBRTE Z#g_iica0_rx_len «— ZE35|%(rx_num)

I

F—A Y AL Z#hg_iica0_rx_cnt « 0x00
[

FoB R VAT Z#gp_iica0_tx_address «—525|%(rx_buf)

[

AL—T -7 KLRBE ICAOL YR %A —Z15|#(adr) | 0x01

RYEERTE RYE — ZE#status

( return >

5.13 IICA0O Y R4 Z{EiCENRE%k

5.7.10 lICAO B{EIR:RAEZREI %
5.14 [Z ICAO BERREZBHED 7O —F vy —+ERLET,

( R_IICAO_check_comstate())

RY B

RUYUE «— %#g_iica0_status

it

A4

< return >

5.14 |ICAO EEIR AR
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il

5.7.11 BESETHLEH
B 515 [CBERTHLERNDIO—Fvy—FERLET,

( R_IICAO_wait_comend() >

BESRM ?

% #g_iica0_status® F{z2bithS01D R (ZHALT THD

BIERTF—4 REATHL L #status — ZHg_iica0_status

BEIS—OBEICERA YT - avTo4LaVERTTD

AbyT-avTaavRT
R_IIC_StopCondition()
[
60us ¥ 5
delay_us()
RYMESRE RYE — Z#status

< return >

X 515 @IEZTHLEHK
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5712 R bwZ-a T4a 3TN
K 516 ICAMy T -avTFaiavEBTOMEODO—Fry—bERLET,

( R_IICAO_StopCondition()>

AI— . 2F—HRBFE E#istatus « IIC_SUCCESS(0x00)

SPTOE v k «— TRUTH(1)

AbyFravFavarv-- A

AbyF-arvTaia it - —
ﬁvaitzlooo, wait=0 || SPDO. -1 SPDOE Y bHty F&hdhH, 1000E/IL—TEED

NOP

I
Q kv -avTFada y}@;)
No 0 -
SPDOE w kA0 5,
Z#istatusEBUS_BUSYIZERE

Yes

IS5S— - RAT—H2REBTE

»
>

RYE

< return >

719

N RYE — Z#status

ol

516 A bw 7 -3 F4iarHTNE
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5.7.13 /NRIREEREFEREEK
5.7 [CNRREFERBAHO IV O—Fvy— +ERLET,

( R_IICAO_bus_check() >

BZ— - RF—FRBE Z#istatus — BUS_BUSY

No

INREFHEREMN ? INAHMZELTLVS (ICBSYOE w RA0) Fi=lE. BEH/NR

ZEAG (MSTSOE w kA1) MhEHERT S

AB—hk-aAVT4aVEER STTOE Y k «—1
ﬁ(’)‘l— k-arvTaiavigd STDOEw Aty FENhBH., 1000EIL—FTEHS

wait=1000, wait=0 || STDO, -1
|

NOP
|
Q@—h -aVT4aY3 y*ﬁ;)
No
YRH (MSTSOEw kA1) T, R4—t+-avFqsPay
#®R (STDOEw kA1) LEhEF vy

Yes
RAT—3 REE ZF#status — IIC_SUCCESS (0x00)
[
BEFRT—R2REE Z#g_iica0_status «— ON_COMMU (0x01)

RYUE — ZH#status

Al
it
&
filt

( return >

5.17 /\RIRREFEERREZK
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5.7.14 1ICAO ZI| V) ;A A AT
5.18~E 5.20 [ZICAO E| Y AH#WEBO 7 O—F v — rERLET,

( r_Config_IICAO_interrupt()>

MSTSOE v 0% 5 5IET B

STDOEw A0 (RL—T + 7 FLRRESETLUN) 15 500%
T3

ACKDOE v Fh07% 5 NACKISBEASIRT %

TRCOE v FA0% b ZIEMEAZIKT 5

Yes
No ) _
EET—2HYN? ZE#g_jica0_tx_cnth\07% HEETE T AP IRT 5
Yes
. T—4EELE
N ITF7DTF—HEE IICAOL P R#AZ « *gp_iica0_tx_address
[
RA V2 BH R4 > A gp_iicad_tx_address «— RDF KL A~
[
c L, TEG i — g ii —
Ry F— 4 MEE Z#1g_iica0_tx_cnt « g_iica0_tx_cnt 1
|
I T—HEETTRE
BEAT—RRZEERTIZRE ZE#hg_iica0_status «— [IC_SUCCESS(0x00)
' >
| T—45 REEHHNE
8/AvY - IA MIEE WTIMOE w k « FALSE (0)
I
ACKIG B AT IZERE ACKEOE v b+ « TRUTH (1)
I
BIERE ICAOL X4 «— DUMMY_DATA (OxFF)
! »
| AbL—TiELnE
BERT—HARERAL—THLIZEE Z#g_iica0_status « NO_SLAVE (0x86)
I
A 4
:D
5.18 IICAO &Y AAMIE (1/3)
R0O1AN6958JJ0100 Page 46 of 53

Jul.10.23 RENESAS




RL78/G16

SYFIL AR TT—RIICA (RRBZEZIE)

NYIT7DT—REE
[
_A R EH
|
HRY T2 HEH

|

|
BERT—RREEERTIZHRE
|

|
BEXT—42 XAENACKIGEIZHRTE
|

RIET— 2 E1EM
[
TREMRAS R EH
|
BIET—2HEH

Yes

ACKIEEZIEICERTE
|
9/ 8vyY - DI A MIEE
[
DIA MERR
|

TRCOE v hA07% & ZFMEARIKT B

ACKDOE v FH0%: S NACKIEBEADIRT %

Z#g_iica0_tx_cnth07% 5EETE T ATIKT S

. T—5EERE
ICAOL L R4 « *gp_iica0_tx_address

R4 > A gp_iicad_tx_address «— RDF KL A~

ZE#g_iica0_tx_cnt «— g_iica0_tx_cnt — 1

T—HREXTAE
Z#g_iica0_status « 1IC_SUCCESS(0x00)

NACK fi & B AL 22
% #hg_iica0_status < NO_ACK(0x84)

Z#hg_iica0_rx_cnt = g_iica0_rx_len # 5
T—3ZEREBAZKT D

T—4 RELA
*gp_iica0_rx_address «— IICAL LR %

Z#g_iica0_rx_cnt=g_iica0_rx_len %5
BT — 2 ZENEAS I

) BR¥T -4 RENE
ACKEOE v b « FALSE

WTIME v b « TRUTH

WRELOE w b « TRUTH

5.19

IICAQ | V) ;AAALIE (2/3)
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SYFIL AR TT—RIICA (RRBZEZIE)

o]

T I A MERR

WRELOE > k « TRUTH (1)

BIERT—2 RARE

5% g_iica0_status « [IC_SUCCESS(0x00)

>
l

return

D

Z{ERBLE

ZfETTRE

5.20 lICAOQ E| Y sAAHALTE (3/3)
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5.7.15 us B TORREEFLNE
521 [Cus B TOBRBELLED JO—Fv— &2 RLET,

( delay_us() >

Yes
FHEHEERE

set_delay_us()

TEO2E 'y A0 (TMO2D{ELE) IZHBZDEEHD

B RE 2

Yes

L

A 4

( return >

521 us B TORREFLLE
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5.7.16 us B TOFLEREELE
522 IZus B TOFLRRERELED JOA—Fy— b2 RLET,

( set_delay_us() >

ok TMMKO2E w b — 1 (BIYAHEELL)
INTTMO25 b TMIFO2E Y b « 0 (BIYRAHERLL)
[
BRYBMZEIUT Z#g_us_rest_time « 0x0000

No

B R (4 2000US LLE A 2 32MHz TTMO2M0 H ™ > hETREZRRERT (2000us) LA EAHITE
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