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LED_ON 0 LED # ON 9 5= DR EIE csi01.c
LED OFF 1 LED % OFF 3 5= DX EME csi01.c
DATA_ 48K 32B 1 BETBHHYHU R - T—42 %#IR | sound_data.h
5, (1:FH%. 0: 8
DATA_44K_24B 0 BETHYHU K- F—4 %2R | sound_data.h
5, (1:H%. 0: 8
DATA 8K _16B 0 BETH YD R - T—42%:ER | sound_data.h
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DECODE_PCM_SIZE | 32000 YOUR - T—=2DOT—5 8, sound_data.h
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SENSOR_ADD 0x34 oHOT FLR r_codec.h

WAIT_TIME 100 ICAO @ {E1F & BFfH r_codec.h

g_cmd_|_vol[2] { 0x00, 0x17 } ESA4 - AAFvoRIL - R r_codec.c
Ja—L-#lfHa<o R

g_cmd_r_vol[2] { 0x02, 0x17 } B340 - ABFrYoRIL R r_codec.c
Ja—AL-#lfHa<o R

g_cmd_bypass[2] { 0x08, 0x12 } 7Hra4y - A—F 4 A/SRF#H3 | r_codec.c
E&2AN

g_cmd_deempha[2] { 0x0A, 0x00 } TORII - F—T 4 A /XRHH3 | r_codec.c
EQ2N

g_cmd_line_adc[2] { 0x0C, 0x42} ND—F o glEav o K r_codec.c
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g_cmd_set format[2] | {OxOE, OxOE} TORII - A—TaAA258— r_codec.c
(32bit) JI—R 74—y rEEIV
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g_cmd_activate[2] {0x12, 0x01} CODEC €E¥a—J)L - 7% T4 7 |r_codec.c
av Uk
g_cmd_inactivate[2] { 0x12, 0x00 } CODEC €Y a—)L - 3E7 YT« |r_codecc
Javw R
g_cmd_reset[2] { Ox1E, 0x00 } LYRA -y bavok r_codec.c
415 E#H—E
R A46ICAY U TIO—RTHERATEH I 0—NILEHEZRLET,
x 46 YT Ia—FTHERTHI/O—NILEH
it} P e kS FEARB%
volatile uint16_t | g_ms_timer DIA MLEBOADY ME r_ms_delay,
r_Config_ TAUO_7_interrupt
volatile uint8_t g_tx_done_flag EEETI3Y main
r_csi01_callback_sendend
volatile uint8_t g_sample_mode | I2C@ERT—2 X r_codec_init

nd

r_codec_start
r_codec_stop
r_iica0_callback_master_sende
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ELCL. SPIIZ& % I12S @18

416 PBEH—FE

RATIZHYTILaA—FTHERTIE#MEZRLET, L. AYN—r a2 745 L—8TERSINT
B¥MOAN., TZEZT>TLEVLDIEREET,

xR 47 BEH—E

A% S JY—RI7AIL
main A A I main.c
r_csi01_create CSI01 #HAER ENE csi.c
r_csi01_start CSI01 SRR IR csi.c
r_csi01_stop CSI01 {=1L0 csi.c
r_csi01_send CSI01 #EFARAE csi.c
r_csi01_callback_sendend CSIO1 EERTDI—IL/NY I | csic

22
r_csi01_interrupt CSI01 Z| V) ;A #5038 csi.c
r_iica0_create [ICAO #)EAZR E 18 lica0.c
r_iica0_stop [ICAQ =18 lica0.c
r_iica0_stopcondition ICAOR by F-arT4>3> |lical.c
R
r_iica0_master_send [ICAO ¥ R # XSt lica0.c
r_iica0_callback_master_sendend | ICAO ZE{E5E T 3 —J/L/\v YL | lical.c
r_iica0_master_handler ICAO BIYRAHNY FS licaO.c
r_iica0_interrupt [ICAQ &Il L) A # A0 38 lica0.c
r_codec_init CODEC E¥Ya—I/LD+w k7w |r_codec.c
T
r_codec_start CODEC ®¥ 21— /LDFtRuIE r_codec.c
r_codec_stop CODEC £2 a— /LD {F1LiE r_codec.c

r_tauQ_start

TAUO DA > 3 Bt LI

r_cg_tau_common.c

R _Config TAUO_0_Create_Userlni
t

TAUO O ¥t ——a— K&
oo

Config_TAUQO_0_user.c

r_ms_delay

IICAO 7 T4 ~niE

Config_TAUQ_7 user.c

r_Config TAUO 7 _interrupt

TAU F % RJL 7 B Y AH AN IE

Config_TAUQ_7 user.c

RO1AN6420JJ0200 Rev.2.00
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4.1.7 EA¥itHk
YU a—FOEBEKRERLET.

[E3%k 4] main
BE A A IR
Ny a r_smc_entry.h, main.h, csi01.h, r_codec.h, sound_data.h

=) void main (void);
E5EA CSI01 M1k, CODEC EL 2 —ILDHRE. PSEEZITVET
518 TL

)3 —21E T L
eSS L

[B8%k4] r_csi01_create

Wz CSI01 #HEAR ENE
Ny csi01.h, Config_ELCL.h
= void r_csi01_create (void);
BTLL] CSIO1 DMEAREETVNET
518 L
)3 —2 (B L
e L

[B8%k4] r_csi01_start

BE CSI01 EnfERAsa 02
Ny csi01.h, Config_ELCL.h
=i void r_csi01_start (void);
Bl CSIO1 DENMEZEEFRILFT
5%k L
)R—(E mL
e L

[B8%&]r_csi01_stop

BE CSI01 {Z1E e
~yH csi01.h, Config_ELCL.h
=i void r_csi01_stop (void);
B CSIO1 DENMEZEFLLET
5158 TL
) 2—2AE A
e L
R01AN6420JJ0200 Rev.2.00 Page 17 of 80
Jul.22.25
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[B9%k4]r _csi01_send

= CSI01 =S E
Ny csi01.h, Config_ELCL.h
= MD_STATUS r_csi0O1_send (uint8_t *const tx_buf, uint16_t tx_num);
£ BA 5% tx_buf THEE L7 FLADMSEIHMtx numBOT—2 X ELET
IS5—HREIEITVEEA
518 tx_buf, tx_num
)a2—fE Status
eSS L

[B8%k4] r_csi0O1_callback_sendend

BE CSIO1 EERTDOa—IL/Ny J L8
Ny a csi01.h, Config ELCL.h
=) static void r_csi01_callback_sendend (void);
EnEA ELCLDH A %EE1E L., g tx_done flag %3 T, LED1 #mXTLET
515 L
)2 —2fE L
e TL

[B8%k4] r_csi01_interrupt

Bz CSI01 & Y ;A A28
Ny csi01.h, Config_ELCL.h
= #pragma interrupt r_csi01_interrupt (vect=INTCSIO01)
FEA ROFEET—2%SI00 [Ty FLET
5% Tl
) a—2fE L
o TL

[B8% 4] r_iica0 _create

BE [ICAO #EAZR E AL IR
Ny iica.h, r_codec.h
=i void r_csi01_create (void);
£5BA ICAO DA EZ LET
5158 TL
) 2—2AE A
e L

[R8%k 4] r_iica0_stop

BE [ICAQ {Z1L 022
Ny iica.h, r_codec.h

=i void r_iica0_stop (void);
sER ICAO DENMEZIFIELET
51% TL

)2 —iE 7L
e 7L

R01AN6420JJ0200 Rev.2.00 Page 18 of 80
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[B8%k4] r_iica0_stopcondition

BE HICAOR ryF-avFaiay
Ny iica.h, r_codec.h
=i void r_iica0_stopcondition (void);
£ BA RAbyT-avT4aVvEERLET
5158 TL
) a—2fE L
eSS L

[B8% 4] r_iica0_master_send

BZE [ICAO ¥ R % X {ERta 018
Ny iica.h, r_codec.h

= MD_STATUS r_iica0_master_send (uint8_t adr, uint8_t *const tx_buf, uint16_t tx_num,
uint8_t wait);

E5EA (1) PCNAWEBEINTNWDIGEE, RE4— - T2avEERLET
(2 RE—hr-aVTFTavEREKE. AL—T - 7PRLRERZEE—FIZL. T—4
EEERBLET
B) BEEXTZHLET

5% adr, tx_buf, tx_num, wait

)a—1E status
o TL

[B8%4a] r_iica0_callback_master_sendend

BZE ICAO ZE{EET a—IL/\y J LI
Ny & iica.h, r_codec.h
= static void r_iica0_callback _master_sendend (void);
BT RAbyT-avTa4aVEERL, ICEERT—2RZEFINISHIZLET
5158 TL
) a—2fE mL
eSS L

[B8% 4] r_iica0_master_handler

BZE ICAO B|YRAH/NY FS
Ny iica.h, r_codec.h

= static void r_iica0_master_handler (void);
BTLL] AL—T - 7FLRICHLTACK Z#&HE LI5S, T—42&EELET
5158 TL

)3 —21E Tl
eSS L

R0O1AN6420JJ0200 Rev.2.00 Page 19 of 80

Jul.22.25 RENESAS



RL78/G23 ELCL. SPIIZ& % I12S &{E
[B8%k4] r_iica0_interrupt

BZE [ICAO & U A A 4038
Ny iica.h, r_codec.h
= #pragma interrupt r_iica0_interrupt (vect=INTIICAOQ,enable=true)
£ BA ICAO DENYAAERDZHNEZITNET
ZEENYAAZHALET
515 TL
)3 —21E &L
eSS L

[B3%&] r_codec_init

S CODEC ®EVa—/LDtv b7 v T

Ny S sound_data.h, iica0.h, r_codec.h, Config_TAUO_7.h
=i void r_codec_init (void);
Bl (1) ICAC DMEARFEMEEITNET

(2) CODEC £V 21— LDty h7 v TEFVET
(3) BXEXT ZfFHF I (100ms)

5181 L
)R —iE L
= L

[B3%&]r_codec_start

M= CODEC E¥ a—/LDFRMIE
Ny S sound_data.h, iica0.h, r_codec.h, Config_TAUO_7.h
=i void r_codec_start (void);
BT CODEC E2a—ILOBEZRIELET
51% L
)5—2fE &L
e L

[B8%%] r_codec_stop

M= CODEC Y2 —/LDELLILE
Ny S sound_data.h, iica0.h, r_codec.h, Config_TAUO_7.h

=i void r_codec_stop (void);

BT CODEC E2a—IILOEEZEFLELET

5% &L

)5—2fE &L

e T L
R0O1AN6420JJ0200 Rev.2.00 Page 20 of 80
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[BE%k 4] r_tauO_start

BE TAUO h o > 2 RtaNEE
Ny a r_cg_macrodriver.h, r_cg_userdefine.h, Config_ TAUO_0.h, Config_ TAUO_1.h
Config_ TAUO_7.h,r_cg_tau_common.h
= void r_tauQ_start (void);
E5ER TAUOO., TAUO1 DA VA ZRBLET
518 TL
) a—2fE L
e TL

[B3%4] R_Config_TAUO_0_Create_Userlnit

= TAUO O #)E#{E 1—H—a— Fi&m
Ny r_cg_macrodriver.h, r_cg_userdefine.h, Config_TAUO_0.h
= void R_Config TAUO_ 0 Create_Userlnit (void);
B TAUOO D#IHAE A% 1. TAUO1 QMBI A Z O ICERELET
5158 TL
)3 —21E &L
eSS L

[R8%% 4] r_ms_delay

BZE DIA NOLE

Ny & r_cg_macrodriver.h, r_cg_userdefine.h, Config_ TAUO_7.h
=) void r_ms_delay (uint16_t msec);
E5EA 5|# msec THEEL=FME (ms) VIA FLET

TAUO FYRILT ZFE->THDIY FLET, g_ms_timer H51% msec RKimDHZE (&
R—1)>2JL, msec IEDBEEVIA FMUEBEETLET

Gl msec
)2 —1fE L
& L

[B8%k4]r_Config_ TAUO 7 _interrupt

= TAUO7 &Y A A0 EE
Ny r_cg_macrodriver.h, r_cg_userdefine.h, Config_ TAUO_7.h
= #pragma interrupt r_Config_ TAUO_7_interrupt (vect=INTTMO07)
£ BA TAUO F v RJLT7 @ INTTMO7 IZ&k 5| Y AHMIBTY
g ms_timerxhHo o c7yITLET
5158 TL
)3 —21E Tl

eSS L
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ELCL. SPIIZ& % I12S @18

418 JA—F¥—F
4181 FA 0

42 |12AA VR EBODO—Fv—rERLET,

4-2 AL 0

main()

Enable interrupt
El()

v

Initializes
r_csi01_create()

Y

ELCL Start

v

SAU01 Send Start
r_csi01_send(&g_tx_buf[0],DECODE
_PCM_SIZE)

Y

TAUO0O, TAUO1 Start
r_tauO_start()

R_Config_ELCL_OUTPUTO_Start
R_Config_ELCL_OUTPUT1_Start
R_Config_ELCL_OUTPUT3_Start
R_Config_ELCL_OUTPUT4_Start

S ===

Y

Module setup
r_codec_init()

v

Module start
r_codec_start()

v

SAUO01 Start
r_csi01_start()

Yes

0 =g_tx_done_flag

SAUOQ1_Stop
r_csi01_stop()

Y

TAUOO0, TAUO1 Stop
R_Config_TAUO_0_Stop()
R_Config_TAUO_1_Stop()

Y

Module stop
r_codec_stop()
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4.1.8.2 CSI01 ¥R EIE

4-3 2 CSI01 AR ERED JO—Fv— rEZRLET,

4-3 CSI01 #MHAZENE

( r_csi01_create() )

Supply the input clock of CSIO

Y

Stop CSIO1

v

Disable INTCSIO01 interrupt
CSIMKO01 = 1U
CSIIF01 =0U

v

Set INTCSIO1 level 2 priority

Y

Set SAU operation

Y

Set SO01 pin

v
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ELCL. SPIIZ& % I12S @18

[=]

4.1.8.3 CSI01 BRI LI
4-4 |2 CSIO1 BRI ED IR —F ¥ — b ZRLET,

4-4 CSIO1 EnfFRAs LI

C r_csi01_start() )

CSI01 data line initial value
LOW level

v

Enable CSI01

v

enable INTCSIO01 interrupt
CSIMKO01 = 0U
CSIIFO1 =0U

Y

4.1.8.4 CSIO1 (=1L
4-5|ZCSI01 EitEBED 7D a—Fvy—rERLET,

4-5 CSI01 fZFiniE

C r_csi01_stop() )

disable INTCSIO1 interrupt
CSIMKO01 = 1U

v

disable CSI01

v

clear INTCSIO1 interrupt flag
CSIIFO1 =0U

v

R01AN6420JJ0200 Rev.2.00
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4.1.8.5 CSI01 E{ERAIE0E
4-6 = CSION #{ERMAMEN T O—F ¥y — FERLET,

4-6 CSI01 E{EMmLIE

( r_csi01_send() )

status = MD_OK

tx_num < 1U

No

Yes

Passing arguments

status = MD_ARGERROR

Y

Set buffer empty interrupt

v

disable INTCSIO1 interrupt
CSIMKO01 =1U

v

Send data settings

Y

Next data
gp_csiO1_tx_address++
g_csi01_tx_count--

v

enable INTCSIO1 interrupt
CSIMKO01 =0U

v <

( return(status) )
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4.1.8.6 CSIO1FEKRTOO—/L/\yHNE
4-7TIZCSII EELTOaA—ILNAYy I REBOIJO—Fvy—FrERLET,

4-7 CSI01 ZFEXRTOa—IL/\y 08

( r_csi01_callback_sendend() )

ELCL Stop
R_Config_ELCL_OUTPUTO_Stop()
R_Config_ELCL_OUTPUT1_Stop()
R_Config_ELCL_OUTPUT3_Stop()
R_Config_ELCL_OUTPUT4_Stop()

Y

Set the transmission completion flag
g_tx_done_flag =1U

v

LED1 =LED_ON

v

R01AN6420JJ0200 Rev.2.00
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41.8.7 CSIO1 &Y AAHALIE
4-8 [ZCSIO1 E Y AALEBODO—F¥—+E2RLET,

4-8 CSI01 &Y sAA 0

( r_csiO1_interrupt() )

g_csi01_tx_count> 0U

No

Send complete callback

Send data settings r_csi01_callback_sendend()

v

Next data
gp_csi01_tx_address++
g_csi01_tx_count--

vV <
C roturn )

R01AN6420JJ0200 Rev.2.00
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4.1.8.8

ICAQ ¥ HAZR E AL I8

49 [ZIICA0 ¥R EMED JO—Frv— 2R LET,

4-9

[ICAO #1#A

=1 —]

axX ;&

g

( r_iica0_create() )

Supply the input clock of ICAO

v

Stop IICAO

v

Disable INTIICAOQ interrupt
IICAMKO = 1U
IICAIFO = 0U

Y

Set INTIICAO low priority

v

Set [ICAO operation

Y

Set SCLAO, SDAAQ pin

v
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[=]

4.1.8.9 IICAQ {Zitnig
4-10 IZ ICAQ BB JO—Fv— rETRLET .

4-10 [|ICAOQ {Z1LnzE

C r_iica01_stop() )

disable IICAO

v

41810IICAOR by T - avT 4 a g

4-11ICHICAOR by T - avTaavRBOIA—Fr—rERLET,

411 IICAOR by F-aVT a3 g

( r_iica0_stopcondition() )

set stop condition flag

v
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4.1.8.11 [ICA0 ¥ X % A {EFIR 012
4-12. B 4-13 2 lICA0 Y R 2 X EFBAMEN IO —F ¥ — b ERLFET,

4-12 1ICA0 ¥ R %X {ERAIRALIE (1/2)

C r_iica0_master_send() )

status = MD_OK

y

disable INTIICAO interrupt
IICAMKO1 = 1U

Yes

(1U == ICBSYO0)
&& (0U == MSTS0)

enable INTIICAOQ interrupt
IICAMKO = 0U

Y Y

enable INTIICAO interrupt

Send IICAO start condition

status = MD_ERROR1

IICAMKO = 0U
No
0U == STDO v
A
status = MD_ERROR2
RO1AN6420JJ0200 Rev.2.00 Page 30 of 80
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4-13

ELCL. SPIIZ& % I12S @18

IICAO0 ¥ R B X {SFIRALE (2/2)

MD_OK == status

Passing arguments

v

g_iica0_master_status_flag = 0x00U

v

Send address

v

( return(status) )

4.1.8.12 lICAQO EEFE T A —)L/\y 7 4L

4-14 IZINICAEEFETIA—INYINEBOJA—Fy—+ERLET,

4-14 IICA0 ZEEFET I — /Ny U A0

( r_iica0_callback_master_sendend() )

Send IICAO stop condition

v

g_sample_mode = FINISH

v
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[=]

4.1.813 ICA0 Bl YAH/NY KS

4-15, 4-16 IZIICAEIYRAANY RSDT7A—F¥—rERLET,

4-15 NICAO BlYAHNT BT (172)

[ Control for sended address ]

r_iica0_master_handler()

((0U == lICBSY0) &&
(OU != g_iica0_tx_cnt))

1U == ACKDO

g_iica0_master_status_flag |= 0x80U

No

L / Yes

Do not release clock stretch Release the clock stretch

0U <g_iica0_tx_cnt

y

transmission complete callback

Send address settings

function
+ r_iica0_callback_master_sendend()
Next data

gp_csi01_tx_address++
g_csi01_tx_count--

Y Y Y
Y

( r_iica0_master_handler() )

RO1AN6420JJ0200 Rev.2.00
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4-16 IICAQ BIYAH /Y FS (212)

[ Master send control ]

No

1U ==TRCO

No

I((0U == ACKDO) &&
(OU != g_iica0_tx_cnt))

No

0U <g_iica0_tx_cnt

Send data settings transmission complete callback
function
+ r_iica0_callback_master_sendend()

Next data
gp_csiO1_tx_address++
g_csi01_tx_count--

Y v ¥

RO1AN6420JJ0200 Rev.2.00 Page 33 of 80



RL78/G23 ELCL. SPIIZ& % I12S @18

4.1.8.14 lICAQ &I V) ;A A AL
4-17 IZIICAO Bl Y AAHMBO I O—F v — hERLET,

4-17 1ICAQ &Il Y) ;A #4038

( r_iica0_interrupt() )

0x80U == (IICS0 & 0x80U)

I°C interrupt handler
r_iica0_master_handler()

y <

C return )

41.8.15CODEC €Y a—/)LDty b7 v TILIE
4-18 [CCODEC £V a—IDty r7y TREBOIO—Fv—rERLFET,

4-18 CODECE®EVa—/Dty +7 vy TE

C r_codec_init() )

Initializes
r_iica0_create()

<!

g_sample_mode = BUSY

<

module setup

v

Waiting for setting completion
r_ms_delay(WAIT_TIME)

Y
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[=]

4.1.8.16 CODEC £ 21— /LD in N

4-19 [2 CODEC £ Y 2 —/LDOFBMRED 7O —F¥r— b ERLET,

4-19 CODEC £ a1—/LOEIRNIE

( r_codec_start() )

Send module start command

Y

WAIT
r_ms_delay(WAIT_TIME)

v

4.1.8.17 CODEC £ a—/LD{ELIE

4-20[CCODEC EYa—I/LDELENEOIJO—Fr—rERLET,

4-20 CODEC €Y a—/LD{FLNE

C r_codec_stop() )

Send module stop command

v

WAIT
r_ms_delay(WAIT_TIME)

v

R01AN6420JJ0200 Rev.2.00
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4.1.8.18 TAUO h > 2 Fta 032
4-21 I2TAUO Ao Y RIREBO 7 0—F¥yr— b ERLET,

4-21 TAUO h o > 3 Eta i

( r_tauO_start() )

TAUQO, TAUO1 output permission

Y

TAUOO, TAUO1 start

v

4.1.8.19 TAUO O #EAt 1 —H —a— KB
4-22 |2 TAUO O8It 1—H—a— FEmMO 70—Fv¥— FERLET,

4-22 TAUO ¥t —H—a— KEM

G_Config_TAUO_O_C reate_Userlni tD

Set the initial output value of the timer

v

R01AN6420JJ0200 Rev.2.00
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[=]

41.8.20 IICAO DT A 03
4-231ZIICAO VT4 MO 7O—Fvy— &2 RLET,

4-23 IICA0 7 T4 i

( r_ms_delay() )

g_ms_timer=0

v

TAUO7 Start
R_Config_TAUO_7_Start()

msec <
g_ms_timer

TAUQ7 Stop
R_Config_TAUO_7_Stop()

Y

4.1.8.21 TAUO F ¥ )L 7 B Y :AAH L
4-24 IZTAUO Fr #)L 7 BIYAALEBOIA—F ¥— hERLET,

4-24 TAUO F ¥ RJL 7 &Y sAFH 5032

G_Conﬁg_TAU 0_7_interru pt(D

g_ms_timer++

v
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4.2 A

AK7TV =232/ —bME B TILaA—FOMIZUTORI—F -3V T4 T L—EDRETTAIL
ZRMLTUVET,

r01an6420_elcl_i2s_master.scfg
T7ALDGAEERT LI LTOREANS LT IEFEEZLUTICRLET,

421 ELCLOaVHKR—R2 FDERTE
ELCLa Y R—2 Y F2FERTAFIEBEZUTISRLET,
1. RAX—b+ O 749 L—2%BELTLEEL,
2. TavKR—=x2br145%9)yHo L, TaviR—2 bDEM] 5y LTLEEL,
3. 425 (2 RY TaViR—R2 bDEM] D42 FIMNBEEETNDT, TELCL Flexible Circuit] %
RL T 2092 LTLEEEL,

4-25 TELCL Flexible Circuit] ®3iEfn

B o vA—z v FoEm 0 X
VIZbkoz7aryikR—xr 0OER |
ERrgER o vAi—2 Fo—E R BIRL T EER
ATdU (=T ~
HEE =T ~
LA |
Jwi— b h Short Name S47 A—. M
B ADD —R O— FeERg 160 |
£ Board Support Packages. - v1.90 r bsp RL78 Software.. 1.80
HH Capacitive Sensing Unit driver. r_ctsu RL78 Software.. 1.50
H Capacitive Sensing Unit driver. r_tkba RL78 Software.. 1.40
B o/agri—% 0 — F&eRg 1.4.0
[4] ELCL AND FZ74H00-.. 110
4] ELCL D flip flop 55T 4AN - 110
[{] ELCL EXOR FIZT4AN .. 110
|52 ELCL Flexible Circuit | F574AN . 100
[4]1 ELCL COR FZ74H00-.. 110 v
[ Effi— 3 v AFEE
HEA

FHOy-TUR LADERERERGZ. FrOfARET YR ESIERT SHEETY.

RL78 Software Integration SystemE ¥ o — L& ¥ O0—F+ 3
ELCLEZ s —NEXS 00— FF5H
Eg&.*xl"

@ <EBEB | KN - £7 0 Fouel

RO1AN6420JJ0200 Rev.2.00 Page 38 of 80




RL78/G23

ELCL. SPIIZ& % I12S @18

4.2.2 r01an6420_elcl_i2s_master.scfg
BTN A—FTHEALTWARY—F - AV TA T L—FDEET7ALTT, AX—r -2 T475
L= THRESNTLEIETORENEFATVET, Yo TILa—FOREFUTOEY TY,

R 48 AY—hr-avI45L—42NDEEE

ek

aAVR—RTk

RES

A=

EBEE—F : BEAMVE— K24 (V)~55(V)
EVop R5E : 1.8V=EVppo<5.5V
BR;FYy T A L—4 : 32MHz

fine : 32MHz

fok : 32000kHz (B&EA > Fv T - AL L—4%)
fsxp : 32.768kHz (BEF > F v T - AT L—4)

\'l
N
Bl
L\

ToFv T TNy TEMERE : COM R— pE1

5El RRM/DMM #8EERE : RT3

Start/Stop BA%EREERE A LR

bL—RBEBERTE - ERAT D

ttXxa2)T4IDEE: X2) T4 IDEEXRET S

+3% 21T« ID : 0x00000000000000000000

X2 T4 IDEAEELREDRE : 7521 - A EUDT—L2EHEE
L%y

r_bsp

Start up select : Enable (use BSP startup)

Control of invalid memory access detection : Disable

RAM guard space (GRAMO-1) : Disabled

Guard of control registers of port function (GPORT) : Disabled
Guard of registers of interrupt function (GINT) : Disabled

Guard of control registers of clock control function, voltage detector,
and RAM parity error detection function (GCSC) : Disabled

Data flash access control (DFLEN) : Disables

Initialization of peripheral functions by Code Generator/Smart
Configurator : Enable

API functions disable : Enable

Parameter check enable : Enable

Setting for starting the high-speed on-chip oscillator at the times of
release from STOP mode and of transitions to SNOOZE mode : High-
speed

Enable user warm start callback (PRE) : Unused

Enable user warm start callback (POST) : Unused

Watchdog Timer refresh enable : Unused

Config_LVDO

BEE—FSBE: ULy b - E—F
BEERHERTE : VY FREEE (Vo) : 1.86 (V)
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£ 49 RAY—F+-aV 74T L—2DETEE
254 aVER—%2 b AR
a>mR— | Config TAUO 0 AVR—R b A VE—=NIL BT
bk H}EE—F:16EY - DO - E—F

1Jv—X : TAUO 0

e O v : CKOO

2899 —X : fok

A 22—\ )LEFM - 0.163us

Ao FEREEIC INTTMOO Bl Y AHEHET S
B YAAHEEE - FEALAGL

Config_TAUO_1

i D et AV LS - S R S Ly B

)Yy —X : TAUO 1

By nv o : CKOO

o8av9Y)—R : foax

ANV —REKE : ELCL

FEE—FHRE 16 EY +

NERA R k- Ty ER (TIO1) XbERYI VD
A2 ME : 32

B YAHKE - FERALEL

Config_ TAUO 7

aAVER—RU M A VE—=NIL BT
EEE—F:16EYy b-HhD2F - E—F
)Y —X : TAUO 7

B¥ES O v Y CKO1

o8av9Y)—R : fox/28

A4 23 —/N)LEERE : 1ms

BYAHKE : FAT D

BEIBR : LRI 2
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#x 410 RT—b -3 I745L—42NDHETFEHE

ek

aAvikR—%Tk

RE

aviR—
*2k

Config_ELCL

aYiR—=3 > bk : ELCL Flexible Circuit
(Detail setting: Input)
Output from TAUO channel 0
Output from TAUO channel 1
INTTMOO

(Detail setting: L1LO, Pass-through)
Input: Output from TAUO channel 0
Output: SAUO ChO receive/TAUO Ch1 input/P14

(Detail setting: L1L1, OR)
Input 0: Output from TAUO channel 1
Input 1: L1F0 output, Negative logic output
Output: P50/PO1/INTELCL/P10

(Detail setting: L1F0)
Set: INTTMO0O0
Output: L1L1 input 1, L2F1 input

(Detail setting: L2L0, OR)
Input 0: Output from TAUO channel 0
Input 1: L2F1 output, Negative logic output
Output: SAUO Ch1 fSCK/TAUO Ch0 input/P13

(Detail setting: L2F1)
Input: L1FO output
Clock: Output from TAUO channel 0, Negative logic output
Output: L2L0 input 1

(Detail setting: L3L0, Pass-through)
Input: Output from TAUO channel 0
Output: P51/P60/DTC trigger/P11

(Detail setting: Output)
Output of signal 0: P50/P0O1/INTELCL/P10
Output of signal 1: P51/P60/DTC trigger/P11
Output of signal 3: SAUO Ch1 fSCK/TAUO ChO input/P13
Output of signal 4: SAUO ChO receive/TAUO Ch1 input/P14

Config PORT

aAVKR—FR2 b R—F

R— FER : PORTS

P50 : H71 (ELCL HAEEZEHN)
P51: 5 (ELCL HAEEZHAH)
P53:HAHh (1Z&HAN)

4221 70899
YT aA—FTHEATS IOV IDREETVES,
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4222 VATL
HYoTNA—FOAVFvT - TR TEREETVET,

(FoFyT - TNy TEERE] . TEFa) 7T« IDREXRBEORE] F. TR 43FT>ar - N
A LERE] O TAVFT - TRy TEBEHA ITHEEERAFS, REZEETHRITTEL T LS
LY,

4.2.2.3 r_bsp
YUTLNIA—FDRI— 7y TOREEITVET,

4.2.2.4 Config_LVDO
YO TNa—FOEREBOREFITVET,

R 43T 3> /81 FREI O TLVDO DERTE] ICHEEEZFT, REELEFITHEIIEELT
CFEELY,
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4.2.2.5 Config_TAUOO
YT ILa— KD TAUOO DBREEZTVET,
A3 —N\L-3247) ELTHERAL, BCLKZERLET, 2T VI5REK

Ho7)La— KTk,

HET—AHA XEHET. 4-26 DA A —/\LEFREIZ, & 4-11 DIEZ

BTN A—FTT—EADEREIATVEERETT,

xR 411 A3 —NILEEOEREE

=1

axX ;&

LTS, FFE

T—4 YT UTREKEH (kHz)

4R 8 11 12 16 22.1 24 32 441 48 96
16bit 1953 | 1417 |1.302 |0977 |0.709 | 0651 |0.488 |0.354 |0.326 |0.163
24bit 1.302 [0.945 |0.868 |0.651 |0.472 |0.434 |0.326 |[0.236 |0217 | —
32bit 0.977 |0.709 |0.651 |0.488 |0.354 |0.326 |0.244 |0.177 |0.163 | —

4-26 TAUO Fv RILORTE (Yo7 VT RIKEE 48kHz,

T—AY4 X 32bit DIHFE)

AR IE
JOWIERE
RO
Z0u5-)-2
A2F-10b- FANERE

Awa-NILERE (16 v )
Ay A CINTTMOOS Y AAEE £ 55

BV A BB T

CK0O0

fCLK

10.163]

L] 749 - FrRI0OAYY PR T TEIVAHZEE(INTTMOO)

LRI BUER T NEST)

s

e

e

b3

(ZOyTEIES

(EFR0ME - 0.156)

32000 kHz)
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4.2.2.6 Config TAUO1

Yo TINa—FD TAUOT OFEETVET,

HoTNaA—FTR. T8IV b- D] ELTHEAL, LRCLKZERLEYS., T2 94X
IEDLET. B 4-27TDH 0 MEIZIE, R 4-12DEZHREL TS,

& 412 AU HME

F—HHAX

16bit

16

24bit

24

32bit

32

4-27 TAUO F¥ %JL 1%E

(T—2 %4 X 32bit DHE)

A% IE
HOvIERE
1EIO9Y
H095-Y-2
MAY-ART
(O TI01

E{EE-FERT
@ 16F v
HERA Y- UFEETE

CKOO ~

fCLK v (FOvIREE

@ELCL (ELCLEETELTLHEELY

TFHz8Ewk

T FAHESD/MX- T1VIER

FERA AV E- Ty ZER(TI0N)
AV HE

SINAHEE

5 ERYTIYY 5
132

L1949 FoRIOATY AR T TEIVAHZE(INTTMO1)

LAL3(EE MR

32000 kHz)
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4.2.2.7 Config_TAUO7
HoF)La— KD TAUO7T DEEZTVET,
BTN A—FTEIms DA VB —N\L- B4 ELTHERLET,

4.2.2.8 Config ELCL

HTNA—FDELCL DEREEM 4-28 ELCL RED K S ITLVET,

HoTLA— KT, 847 -7 LA 1=y F%EHEALT, ELCL 9 L T BCLK(P51)& LRCLK(P50)%

AL TVET,

TAUOO [£4 > 8 —/\JL » B4 <7+ E— K& LT, TAUOO A 5D AILELCL ABE LTHER SR L3LO(/ <
ZRRL—) SN, BCLK & LTHF P51 ICHASHET ., TAUOO A5 DH AIE INTTMOO &#HEh
Sh. ®EEILTOvH(LIFO, L2F1, L2LO(OR)ZELTH/ O v o 24 2 LI AR S h SAUOT O

SCKO1 ITHEfi S nET .

TAUO1 [FHERA R k- ho VB - E—FELTHEASN., TAUOO A TAUOT1 DHERA N2 AR E
LTERASNET, TAUOO HH & TAUOT ANES Z LILO(VSRR)L—)TH#RI 52 & T, TAUOO Eh#
TAUO1 DA RV FARESELTERATEEY.

TAUO1 & INTTMO0 M AIF ELCL AB & L THEREh, ELCL HAdimF P50 M oiwE+EIILT A Y 7 (L1FO

& LIL1(OR))ZM L TLRCLK ZEM L FY,

4-28 ELCL &%

AA

EEeLTOus

EE

Output from TAUO channel 0 I

|Output from TAUD channel 1 I

| P51/PEO/DTC trigger/P11 |

|L1 Lo

INTTMOO I

L1L1

{ SAUD ChD receive/TAUD Chi |

L2F1

[ P50/PO1/INTELCL/PID |

—| SAUO Ch1 fSCK/TAUOD ChO inp

4.2.29 Config_PORT
HoFI)Ia—FDOHR— D

H 2 T)La—FTIE, P50 # LRCLK & LTfERA L. ELCL Al
RSN, ELCLHAELTRESNFT T, LED1 OFIENZ(EPS3 ZHALET

EETVET,

EFLTWET, P5S1[EBCLK &L T
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423 YUK - T—AOEEALE
4231 $oTaA—FADY IV L - TR ZEET D56
AU TLIA—FREUTOEFHEDY IV R - T2 ERFEINTVET,

YT U EIKE - 48kHz, T—43 3 : 32bit
YT T RIKE : 44.1kHz, T—2 L : 24bit
YT OUEIKE : 8kHz . T—2 % : 16bit

> F)La—F®dsound datah TEET AU K - T—422FBETEET,

MERETIE, UTOLSITHUTY) VT RERE - 48kHz, T—4 8 : 32bit DY DU K - T—EHEES
nTWEJ,

#define DATA 48K 32B (1)
#define DATA 44K 24B (0)
#define DATA 8K 16B (0)

BELEWYYUR - F—420HF 1, FRLUNFOIZCHRET A ETYY VR - T—A%2EETEET,
BRELEEHIZEDET, T 411, X 4-12%8E(ZTAUO0 & TAUOT ZZEE L TLE &L,

LEDHREZTSOCETHYTIILIA—FHRADY IR - T— A EZERBTEHIENTEET,

4232 Yo7 )La—FIZHROYHYU K- T—2%BNT 356
AYLTINa—FTE, FROYHIU K - T—2%BMTEET,

(1) ¥ >FJ)La— KD sound data.c DLUTD g _tx buf[[ICFHBEDY I K - T—2FEBMLTLES
LY,

#else /* Not DATA 8K 16B DATA */
/* For user setting */
const uint8 t g tx buf[] =
{
/* Add sound data here */
i

#endif /* DATA 48K 32B */

(2) Y2 F)La—K®dsound_data.h THET DI VUL - T—R2ZUTOLSICTRTOICEELT
{fZ&Ly,

#define DATA 48K 32B (0)
#define DATA 44K 24B (0)
#define DATA 8K 16B (0)
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() BIZ7A4ILDEET—2#EL /DECODE_PCM_SIZE] #HZELTLEELY,

#else /* For user setting */
#define DECODE PCM SIZE (0)

#endif

(4) B FILa—FdDr codec.c DUTDEAZH LT VTERBET—FHDBREEITHOTLES
LY,

#else /* For user setting */
uint8 t g cmd set rate[2] =

{ 0x10, 0x00 }; /* Set sampling frequency */
uint8 t g cmd set format[2] =

{ O0x0E, OxOE }; /* Set input bit length */
#endif

& 413 YU T VIRRBDOFKRERE

Yo7 VR g_cmd_set _rate DX EE
96kHz 0x10, 0x1C
48kHz 0x10, 0x00
44 1kHz 0x10, 0x20
32kHz 0x10, 0x18
8kHz 0x10, 0x0C
& 414 T—2HDOHERE
F—Aa% g_cmd_set_format 0% fiE
16bit 0xOE, 0x02
24bit 0xO0E, Ox0A
32bit 0xOE, OxOE

(5) BRELEEHIZEDET, R 411, K 412 %SE(CTAUO0 & TAUO1 #ZEELTL &L,
UEDREZITSICETH Y TNA—FRIZHBEOYIUR - T—2%BMT B ENTEET,

424 {hd CODEC EYa1—I/LZHHT HHE

RS #1® Audio CODEC 754-1974 LIS} @ CODEC £ a—/ILZEHAT 5158, & 4-1. K 42D RS#®D
Audio CODEC 754-1974 EL 2 —ILDREICBLELG T 74 L ZHIBRL T ZE L, Fi=. main BHEAD
CODEC €Y a—/)Lty b7y T, CODEC E>a—/LRAKRNEZHIBRL. EH9 5 CODEC €Y a—
IWICEOETHEEREZEML T ZEL,
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5. ELCL #{#E->71-12S&EIE (RL—7T)
51 Y27 b+ 7EHA
511 EEHE

AY > TILa— FTlE. RS #® Audio CODEC 754-1974 =R LEY, 1=, #—TFT 1 #4 CODEC HD

LORSREIZPCEREE. YoV K- T2 EEFENEBICPSEBEZEALEY.

BTN A—FREUTOLSGEEEZLET,

(1) PCREADICANIEZRIBL., 7—T 4«4 CODECHD L PR EBREEITVET

(2) 1’S BIEA® CSIO1 HENMEZRAIE L EFT (SCKO1 fFHIREE)

(3) &#—F 44 CODEC i 5 BCLK, LRCLK WAHEh, T—2EENBEBLET

(4) T—HEER, LED1 2RI LET
(5) CSIO1AWMFLELET

5-1IZHYTINaA—FOVRTFLERZRLET,

51 H 7N aA— KDL RATLERK

RL78/G23
BCLK/P51
ELCL for I°S SAUO1 DIN/P73
or SCKO1 SDIN/

LRCLK/P50 ©

0) SDAAO/P61

[ICA
©) SCLAO/P60
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512 T#HILETER
R51IZHYTILA—FOFERLTWWEAY—RI7AIL/ NV ET7LILDERERLET, BH. HiE
MRBECTHBERIND T 7ML, bspBED I 7AILITREET,

x 5-1 THILTHER
THILE. T7AILE BILL] AY—F -
avoIqay
L—42 % &R
¥r01an6420_elcl_slave<DIR>#3 HoTNa—KDI7+ LT
¥src<DIR> TATSLEMEAI ALY
main.c YoTNa—KY—RT7AMI)L
main.h BTN aA—KFANyEIT74M4)L
r_codec.c *4 CODEC EVa—IIEBRERY—RXT 71l
r_codec.h %4 CODEC EVa—I/IBERAANYT I 7ML
sound_data.c YOUR - T—2RAY—RXT7A)
sound_data.h YOUR - T—R2AAYEIT7A)
¥csi01<DIR> CSIOt R7OY S LEMI ALY
csi01.c CSIO1 Y —RT774IL
csi01.h CSIO1 ANy HT74)L
¥iicaO<DIR>#4 ICAO 7RIS LM I+ LY
iica0.c IICAO BV —RT7714I)L
iica0.h ICAO ANy A 274U
¥smc_gen<DIR> AX—b AV T4 T L—RERTHILE |
¥Config_PORT<DIR> R—rRATOTSLBMIAILE V
Config_PORT.c R—rEY—RT7741L \
Config_PORT.h R—rAANYETF7AIL \
Config_PORT _user.c R—FAZYVRAH#Y—RT 7ML \E1
¥Config_ TAUO_7<DIR>%4 TAUO7 A7 0T S5 LM I+ ILA V
Config_ TAUO_7.c TAUO7 BY—RX 774 L N
Config_ TAUO_7.h TAUO7 Ny A 774U N
Config_TAUO_7_user.c TAUO7 BEIYAHY—RT 74 I \E2
¥Config_ELCL<DIR> ELCLRAZOY S LKMI+ LY V
Config_ELCL.c ELCLAY—RXZ774)L \
Config_ELCL.h ELCLAAY A 774l \
Config_ELCL_user.c ELCL BEIYVIAHYV—RT74)L \
¥general<DIR> MEE, £BTOTSLEMT+ILE V
¥r_bsp<DIR> BSPRATOTSLBMT+ LY V
¥r_config<DIR> TOTSLBMI ALY v

e

” <DIR>”

F. T4LI FUEBBKRLET,
F1. XY UTILa—-FTREALERA,

X2 AR—b -V T4 L8 TERLET7ALIZEYAHREIL—F U EEMLTVES,
3. IARKRDY > 7 )La— K buildinfo.ipcf Z#&# L TLVET, ipcf 7 7 1 LI

DL TIL,
BLTLESL,

¥ 4. RS #t® Audio CODEC 754-1974 0 CODEC EL 2 —ILEREICHELE I 7A4ILTT,

RL78 RA¥—hk-av 27445 L—% a1—H—H4A K :IAR# (R20AN0581) | %
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PSBIEIL CSI ZERAT 578, KE®D CSI DREIZnHLT, A—N\—FI5—MNHKELFEFT, A7—
-2 T4JL—48TERLEO— AL IS —RHELEZABRLTVET,

Ftz. ICATRZEEYVRAAHEEMCTH-H. AX—Fr AV T4JL—FTERSNI-O—FZBIE
L. FEGEARZHEBRLTVLET,

513 #7733y - FDOBFE—E
RE52(1ATay - A FREZETLET,

K52 T3> -/ FRE

7 KLR REE S
000COH/040COH 1110 1111B (EFH) DAVFRYY - A A TEEEL
(Vv MERZR., ho 2 MEL)

000C1H/040C1H 1111 1110B (FEH) LvDO Uty k- E—F

BHEEBE : I LMY 1.90V I TFY 1.86V
000C2H/040C2H 1110 1000B (E8H) IS5V aHEE—FR: 8FEAMVE—F

BEAVFYT - AL L—2DEKEE : 32MHz
000C3H/040C3H 1000 0101B (85H) AUF T - TNy TEMEST
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514 TH—E

®53ICHUTINaA—FTHEATIEHERLET,

% 53 YU I a—KTHEATIEHR

EH 2L BREE AE 274

LED1 P5_bit.no3 P53 csi01.c

LED_ON 0 LED % ON ¥ 516 DEEEE csi01.c

LED OFF 1 LED % OFF 3 571=0h DR EIE csi01.c

DATA_ 48K 32B 1 BETH YD R - T—42%:ER | sound_data.h
95, (1:FH%. 0: £

DECODE_PCM_SIZE | 32000 YU R - F—EaDTF—4H, sound_data.h
BET IO - T—2I2&o
TEHREMBEIE,

g_tx_buff] YUoTNa—F8E | YOV F-T—4 sound_data.c

SENSOR_ADD 0x34 oHOT FLR r_codec.h

WAIT_TIME 100 ICAQ BIE 1 5 R r_codec.h

g_cmd_|_vol[2] { 0x00, 0x17 } ESA42 - AAFvoRIL =R r_codec.c
Ja—L-#FlHa<T2 R

g_cmd_r_vol[2] { 0x02, 0x17 } B34 - AAFvURIL - R r_codec.c
Ja—L-#a<T2F

g_cmd_bypass[2] { 0x08, 0x12} 7F+ray - F—T4F/XX&#E | r_codec.c
EQ2N

g_cmd_deempha[2] { Ox0A, 0x00 } TR - A—F 4 A /SRF#H3 | r_codec.c
E&2AN

g_cmd_line_adc|[2] { 0x0C, 0x42} ND)—Fo ofEa<y R r_codec.c

g_cmd_set_rate[2] {0x10, 0x00} YUY UTEREHEEa<T K | r_codec.c

g_cmd_set format[2] | {OxOE, OxOE} TORIN =T A3 — r_codec.c
JI—R-J74—<v rEEIT
AN

g_cmd_activate[2] {0x12, 0x01 } CODEC E¥a—IJ)L - 79T« 7 |r_codec.c
av vk

g_cmd_inactivate[2] { 0x12, 0x00 } CODEC €Y a—)L - k79T« |r_codec.c
Jav vk

g_cmd_reset[2] { Ox1E, 0x00 } LORA -y koo F r_codec.c
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515 ZT#H—E

R 54IZAY TN a—FTHERATRI0—NILEHERLET,

& 54 ZEH-ER

it THL kS FHRAEK
volatile uint16_t | g_ms_timer DIA MLEBOAD Y ME r_ms_delay,

r_Config TAUO 7 interrupt

volatile uint8_t

g_tx_done_flag

EERTI5Y

main
r_csi01_callback sendend

volatile uint8_t

g_sample_mode

[2C BIEERT—H X

r_codec_init

r_codec_start

r_codec_stop
r_iica0_callback_master_sende
nd
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51.6 PBEI#H—%

R 55ICH YT ILaA—FTHERATIE#MZEZRLET, L. AYN—F a2 745 L—82TERSNT
MDA, TZEZT>TLVEVLDIEREET,

® 55 BEH—%E

% S JY—RI7AIL
main A A I main.c
r_csi01_create CSI01 #HAER ENE csi.c
r_csi01_start CSI01 SRR IR csi.c
r_csi01_stop CSI01 {=1L28 csi.c
r_csi01_send CSI01 #EFARAE csi.c
r_csi01_callback_sendend CSIO1 EERTDI—IL/NY I | csic

22
r_csi01_interrupt CSI01 Z| V) ;A #5038 csi.c
r_iica0_create [ICAO #)EAZR E 18 lica0.c
r_iica0_stop [ICAQ =18 lica0.c
r_iica0_stopcondition ICAOR by F-arT4>3> |lical.c
R
r_iica0_master_send [ICAO ¥ X # X (SRt lica0.c
r_iica0_callback_master_sendend | ICAO Z#{E5E T 3 —J/L/\v YL | lical.c
r_iica0_master_handler ICAO BIYRAHNY FS licaO.c
r_iica0_interrupt [ICAQ &Il L) A # A0 38 lica0.c
r_codec_init CODEC E¥Ya—I/LD+w k7w |r_codec.c
T
r_codec_start CODEC ®¥ 21— /LDFtRuIE r_codec.c
r_codec_stop CODEC £2 a— /LD {F1LiE r_codec.c

r_ms_delay

IICAO 7 T4 hAnEE

Config_TAUQ_7 user.c

r_Config TAUO 7 interrupt

TAU F % RJL 7 B Y AH AN IE

Config_TAUQ_7 user.c
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5.1.7 Btk
YU a—FOEBEKRERLET.

[E3%k 4] main
BE A A IR
Ny a r_smc_entry.h, main.h, csi01.h, r_codec.h, sound_data.h

=) void main (void);
S5 BA ELCL. CSI0O1 O#)#i{E. CODEC EY 1 —I/LDEFKE. PSBEEFITNVET
518 TL

)3 —21E T L
eSS L

[B8%k4] r_csi01_create

Wz CSI01 #HEAR ENE
Ny csi01.h, Config_ELCL.h
= void r_csi01_create (void);
BTLL] CSIO1 DMEAREETVNET
518 L
)3 —2 (B L
e L

[B8%k4] r_csi01_start

BE CSI01 EnfERAsa 02
Ny csi01.h, Config_ELCL.h
=i void r_csi01_start (void);
Bl CSIO1 DENMEZEEFRILFT
5%k L
)R—(E mL
e L

[B8%&]r_csi01_stop

BE CSI01 {Z1E e
~yH csi01.h, Config_ELCL.h
=i void r_csi01_stop (void);
B CSIO1 DENMEZEFLLET
5158 TL
) 2—2AE A
e L
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[B9%k4]r _csi01_send

= CSI01 =S E
Ny csi01.h, Config_ELCL.h
= MD_STATUS r_csi0O1_send (uint8_t *const tx_buf, uint16_t tx_num);
£ BA 5% tx_buf THEE L7 FLADMSEIHMtx numBOT—2 X ELET
IS5—HREIEITVEEA
518 tx_buf, tx_num
)a2—fE Status
eSS L

[B8%k4] r_csi0O1_callback_sendend

BE CSIO1 EERTDOa—IL/Ny J L8
Ny a csi01.h, Config ELCL.h
=) static void r_csi01_callback_sendend (void);
EnEA ELCLDHA%EEIE L., g tx_done flag %3 T. LED1 #mXTLET
515 L
)2 —2fE L
e TL

[B8%k4] r_csi01_interrupt

Bz CSI01 & Y ;A A28
Ny csi01.h, Config_ELCL.h
= #pragma interrupt r_csi01_interrupt (vect=INTCSIO01)
FEA ROFEET—2%SI00 [Ty FLET
5% Tl
) a—2fE L
o TL

[B8% 4] r_iica0 _create

BE [ICAO #EAZR E AL IR
Ny iica.h, r_codec.h
=i void r_csi01_create (void);
£5BA ICAO DA EZ LET
5158 TL
) 2—2AE A
e L

[R8%k 4] r_iica0_stop

BE [ICAQ {Z1L 022
Ny iica.h, r_codec.h

=i void r_iica0_stop (void);
sER ICAO DENMEZIFIELET
51% TL

)2 —iE 7L
e 7L
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[B8%k4] r_iica0_stopcondition

BE HICAOR ryF-avFaiay
Ny iica.h, r_codec.h
=i void r_iica0_stopcondition (void);
£ BA RAbyT-avT4aVvEERLET
5158 TL
) a—2fE L
eSS L

[B8% 4] r_iica0_master_send

BZE [ICAO ¥ R % X {ERta 018
Ny iica.h, r_codec.h

= MD_STATUS r_iica0_master_send (uint8_t adr, uint8_t *const tx_buf, uint16_t tx_num,
uint8_t wait);

E5EA (1) PCNAWEBEINTNWDIGEE, RE4— - T2avEERLET
(2 RE—hr-aVTFTavEREKE. AL—T - 7PRLRERZEE—FIZL. T—4
EEERBLET
B) BEEXTZHLET

5% adr, tx_buf, tx_num, wait

)a—1E status
o TL

[B8%4a] r_iica0_callback_master_sendend

BZE ICAO ZE{EET a—IL/\y J LI
Ny & iica.h, r_codec.h
= static void r_iica0_callback _master_sendend (void);
BT RAbyT-avTa4aVEERL, ICEERT—2RZEFINISHIZLET
5158 TL
) a—2fE mL
eSS L

[B8% 4] r_iica0_master_handler

S ICAQ Bl YRAH/INY S
Ny iica.h, r_codec.h

=iy void r_iica0_master_handler (void);
BT AL—T - 7FLRICHLTACK ZREL-BE. T—2Z#ELET
51% L

)5—2fE &L
e T L
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[B8%k4] r_iica0_interrupt

BZE [ICAO & U A A 4038
Ny iica.h, r_codec.h
= #pragma interrupt r_iica0_interrupt (vect=INTIICAOQ,enable=true)
£ BA ICAO DENYAAERDZHNEZITNET
ZEENYAAZHALTVET
515 TL
)3 —21E &L
eSS L

[B3%&] r_codec_init

S CODEC ®EVa—/LDtw b7 v T

Ny S sound_data.h, iica0.h, r_codec.h, Config_TAUO_7.h
=i void r_codec_init (void);
Bl (1) ICAC DMEARFEMEEITNET

(2) CODEC E¥a—LDty k7 v TEFVET
(3) BXEXT ZfFHF I (100ms)

- L
)2 —fE BL
= L

[B3%&]r_codec_start

BE CODEC EY a—I/LDERMIE
Ny S sound_data.h, iica0.h, r_codec.h, Config_TAUO_7.h
=i void r_codec_start (void);
BT CODEC E2a—ILOBEZRIELET
51% L
)A—iB mL
e L

[B9%%] r_codec_stop

M= CODEC Y2 —/LDELLLE
Ny S sound_data.h, iica0.h, r_codec.h, Config_TAUO_7.h

=i void r_codec_stop (void);

BT CODEC E2a—IILOEEZEFLELET

5% &L

)5—2fE &L

e T L
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[BE%k ] r_ms_delay

M= VI A MOE

Ny S r_cg_macrodriver.h, r_cg_userdefine.h, Config_TAUO_7.h
=i void r_ms_delay (uint16_t msec);

BT 5% msec THEE LF-FE (ms) 9T A4 FLFET

TAUO Fr RILT ZE-THD U FLET, g_ms_timer H51% msec KmDIHFEIE
R—=1) 2T L., msec IEDBZEEVIA FUEBEETLET

5%k msec
yR—1E mL
= L

[R8%k4]r_Config_TAUO_7_interrupt

S TAUO7 &l V) ;A #4038
Ny r_cg_macrodriver.h, r_cg_userdefine.h, Config_ TAUO_7.h
=) #pragma interrupt r_Config_ TAUO_7_interrupt (vect=INTTMO07)
E5EA TAUO F ¥ RIL7 @ INTTMO7 [TK 5EIY ;AHNIETY
g ms_timerzho b7y ITLET
5% &L
)Aa—iB mL

e TL
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518 JA—F¥—F
51.8.1 * A 40

52[CAA4 R EOTIO—Fv—+ERLFET,

5-2 AA i

Enable interrupt SAUO1 Send Start
EIl() r_csi01_send(&g_tx_buf[0],DECODE
* _PCM_SIZE)
Initializes
r_csi01_create() Yes
¢ 0 =g_tx_done_flag
ELCL Start
R_Config_ELCL_OUTPUT3_Start()
SAUO01_Stop
* r_csi01_stop()
Module setup +
r_codec_init()
Module stop
* r_codec_stop()
Module start
r_codec_start()
v |
SAUO01 Start
r_csi01_start()
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5.1.8.2 CSI01 #EARELIE

5-3 (2 CSIO1 MR EMNED IJO—Fry—bERLET,

5-3 CSI01 #HAZENE

( r_csi01_create() )

Supply the input clock of CSIO

Y

Stop CSIO1

v

Disable INTCSIO01 interrupt
CSIMKO01 = 1U
CSIIF01 =0U

v

Set INTCSIO1 level 2 priority

Y

Set SAU operation

Y

Set SO01 pin

v
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[=]

5.1.8.3 CSI01 ENfEFsRALE
5-4 |2 CSIO1 ENfFRIE BN I O—F ¥ — &R LET,

5-4 CSI01 EfFRAsRALIE

C r_csi01_start() )

CSI01 data line initial value
LOW level

v

Enable CSI01

v

enable INTCSIO01 interrupt
CSIMKO01 = 0U
CSIIFO1 =0U

Y

5.1.8.4 CSI01 =LA
5-5[Z CSI01 EitnEO7A—Fv— ra2RLET,

5-5 CSI01 {Z1LnE

C r_csi01_stop() )

disable INTCSIO1 interrupt
CSIMKO01 = 1U

v

disable CSI01

v

clear INTCSIO1 interrupt flag
CSIIFO1 =0U

v

R01AN6420JJ0200 Rev.2.00
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5.1.8.5 CSI01 % {EFRLE
5-6 = CSI01 2 {ERIRMEBO 7 O—F v — FERLET,

5-6 CSI01 FE{ERENIE

( r_csi01_send() )

status = MD_OK

Yes
tx_num < 1U

No

Passing arguments status = MD_ARGERROR

v

Set buffer empty interrupt

v

disable INTCSIO1 interrupt
CSIMKO01 =1U

v

Send data settings

Y

Next data
gp_csi01_tx_address++
g_csi01_tx_count--

v

enable INTCSIO1 interrupt
CSIMKO01 =0U

vV <
( return(status) )
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5.1.8.6 CSIO1 EELTDa—IL/N\Yy Y LIE
5-7IZCSI0T ZEFERTOaA—ILN\YIMEBEQOIDO—Fvy—FrERLET,

5-7 CSI01ZEETTNI—IL/Ny U 0E

C r_csi01_callback_sendend() )

ELCL Stop
R_Config_ELCL_OUTPUT3_Stop()

v

Set the transmission completion flag
g_tx_done_flag=1U

Y

LED1 =LED_ON

v
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5.1.8.7 CSI01 &Y AH 032
5-8 12 CSI01 BIY AAMBO I O—F v— b ERLET,

5-8 CSI01 &Y AAH0E

( r_csiO1_interrupt() )

g_csi01_tx_count>0U

No

Send complete callback

Send data settings r_csi01_callback_sendend()

v

Next data
gp_csi01_tx_address++
g_csi01_tx_count--

vV <
C roturn )
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5.1.8.8

[ICAO #)HAZR E L I8

5-9 [ZIICAO WAk EMED JO—Fv—bERLET,

5-9

[ICAO #1#A

=1 —]

axX &

g

( r_iica0_create() )

Supply the input clock of ICAO

v

Stop IICAO

v

Disable INTIICAOQ interrupt
IICAMKO = 1U
IICAIFO = 0U

Y

Set INTIICAO low priority

v

Set [ICAO operation

Y

Set SCLAO, SDAAQ pin

v
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5.1.8.9 [ICAOQ {=1LnzE
510 [Z IICAO ELEMED JO—Fv— +rE2RLET,

5-10 1ICAO {=1L4n

C r_iica01_stop() )

disable IICAO

v

518101ICAOR by F - avT a3
5-11IZIICAOR by T - av T4 avBOIO—Fr—FERLET,

511 ICAOR by -arF4 3 NE

( r_iica0_stopcondition() )

set stop condition flag

v
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5.1.8.11 lICAD ¥ R & X (SRR MR
5-12, B 5-13 [ZIICA0 ¥ R # A {ERIBMEBD IO —F v — L ERLET,

5-12 1ICA0 ¥ R Z X {ERIAALE (1/2)

C r_iica0_master_send() )

status = MD_OK

y

disable INTIICAO interrupt
IICAMKO1 = 1U

Yes

(1U == ICBSYO0)
&& (0U == MSTS0)

enable INTIICAOQ interrupt
IICAMKO = 0U

Y Y

enable INTIICAO interrupt

Send IICAO start condition

status = MD_ERROR1

IICAMKO = 0U
No
0U ==STDO v
A
status = MD_ERROR2
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ELCL. SPIIZ& % I12S @18

IICAO0 ¥ R B X {SFIRALE (2/2)

MD_OK == status

Passing arguments

v

g_iica0_master_status_flag = 0x00U

v

Send address

v

( return(status) )

5.1.8.12 lICAQ E{EE T 3 —JL/\ v U AL3E

514 [CICAREREXRTI—IAy I MEBOIJO—Fv—r&RLET,

5-14 IICA0 EEXTa—IL/ Ny Y NE

( r_iica0_callback_master_sendend() )

Send IICAO stop condition

v

g_sample_mode = FINISH

v
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[=]

5.1.8.13 IICAO | Y AH/NY RS

5-15. 5-16 ICIICAEIYAHNY FZDT7A—Fv—bERLFET,

5-15 IICA0 E|YIAH/N\Y KS (1/2)

[ Control for sended address ]

r_iica0_master_handler()

((0U == lICBSY0) &&
(OU != g_iica0_tx_cnt))

1U == ACKDO

g_iica0_master_status_flag |= 0x80U

No

L / Yes

Do not release clock stretch Release the clock stretch

0U <g_iica0_tx_cnt

y

transmission complete callback

Send address settings

function
+ r_iica0_callback_master_sendend()
Next data

gp_csi01_tx_address++
g_csi01_tx_count--

Y Y Y
Y

( r_iica0_master_handler() )

RO1AN6420JJ0200 Rev.2.00
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5-16 1ICA0 E|UAHNY BT (2/2)

[ Master send control ]

No

1U ==TRCO

No

I((0U == ACKDO) &&
(OU != g_iica0_tx_cnt))

No

0U <g_iica0_tx_cnt

Send data settings transmission complete callback
function
+ r_iica0_callback_master_sendend()

Next data
gp_csiO1_tx_address++
g_csi01_tx_count--

Y v ¥

R01AN6420JJ0200 Rev.2.00 Page 70 of 80



RL78/G23 ELCL. SPIIZ& % I12S @18

5.1.8.14 lICAQ & Y 5A A A3
5-17 [ZIICA0 B U AHMEN T O—F ¥y — b ERLET.

5-17 1ICAO & Y ;AH A3

( r_iica0_interrupt() )

0x80U == (IICS0 & 0x80U)

I°C interrupt handler
r_iica0_master_handler()

y <

C return )

51.8.15CODEC Y a—/LDty b7 v TILIE
5-18 [IZTCODEC €V a— IOty b7y TREOIO—Fv¥—rERLET,

5-18 CODECEVa—I/IDty b7 v TIIE

C r_codec_init() )

Initializes
r_iica0_create()

<!

g_sample_mode = BUSY

<

module setup

v

Waiting for setting completion
r_ms_delay(WAIT_TIME)

Y
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[=]

5.1.8.16 CODEC € ¥ 1 — /LD in N

5-19 [ CODEC EY a2 —I/LDORBMLED JO—Fv—rERLET,

5-19 CODEC £ a1—/LDEIiRnIE

( r_codec_start() )

Send module start command

Y

WAIT
r_ms_delay(WAIT_TIME)

v

5.1.8.17 CODEC EL 1 —/LD{E1LnIE

5-20 IZCODEC ®¥ a—I/ILOEFELHLEDDO—F¥—rERLET,

5-20 CODEC Y a—/LO{FiLnE

( r_codec_stop() )

Send module stop command

Y

WAIT
r_ms_delay(WAIT_TIME)

v
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[=]

5.1.8.18 IICA0 7 T A hARE
5-21[ZIICA0 VT MLEDTIO—Fv—hERLET.

5-21 [ICA0O D T hLIE

( r_ms_delay() )

g_ms_timer=0

v

TAUO7 Start
R_Config_TAUO_7_Start()

msec <
g_ms_timer

TAUQ7 Stop
R_Config_TAUO_7_Stop()

Y

5.1.8.19 TAUO F % )L 7 & Y :AAH LI
5-22 [T TAUO F¥ R 7 B|YAAMEBO I O—F v — b ERLET,

5-22 TAUO F+ )L 7 &Y :AHALIE

G_Conﬁg_TAU 0_7_interru pt(D

g_ms_timer++

v
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5.2 A
AK7TYr—o 30/ —kiE. Yo TNLa—FOMIZUTORR—F -2 745 L—42DBRET7AIL
#HRMLTLET,

r01an6420_elcl _i2s_slave.scfg
T7ALDGAEERT LI LTOREANS LT IEFEEZLUTICRLET,

5.2.1 r01an6420_elcl_i2s_slave.scfg
BTN A—FTHEALTWARY—F - AV ITA T L—FDEET7ALTT, AX—r -2 T475
L= CTHRESNTLLIETORENEFATLET, Yo TILa—FOREFUTOEY TY,

®£56 AY—h-avI745L—420DEEE

2% AVR—FRT K RE

vavy |- EBEE—F : EEAMVE— K24 (V)~55(V)
EVop R5E : 1.8V=EVppo<5.5V
BR;FYy T A L—4 : 32MHz

fine : 32MHz

fok : 32000kHz (B&EA > Fv T - AL L—4)
fsxp : 32.768kHz (BEEF > F v T - AT L—4)

ToFyv T TNy TEMERE : COM R— p*E1

5El RRM/DMM #8EERE : RT3

Start/Stop BA%EREERE - A LR

bL—RBEBERTE - ERT D

ttXxa2)T4IDEE: X2) T4 IDEEXRET S

+3% 21T« ID : 0x00000000000000000000

X2 T4 IDEAEELREDRE : 7521 - A EUDT—L2EHEE
L%

\'l
N
Bl
L\

aviR— | r_bsp Start up select : Enable (use BSP startup)

2k Control of invalid memory access detection : Disable

RAM guard space (GRAMO-1) : Disabled

Guard of control registers of port function (GPORT) : Disabled
Guard of registers of interrupt function (GINT) : Disabled

Guard of control registers of clock control function, voltage detector,
and RAM parity error detection function (GCSC) : Disabled

Data flash access control (DFLEN) : Disables

Initialization of peripheral functions by Code Generator/Smart
Configurator : Enable

API functions disable : Enable

Parameter check enable : Enable

Setting for starting the high-speed on-chip oscillator at the times of
release from STOP mode and of transitions to SNOOZE mode : High-
speed

Enable user warm start callback (PRE) : Unused

Enable user warm start callback (POST) : Unused

Watchdog Timer refresh enable : Unused

Config_LVDO BEE—FRRE: Uty b E—F
BERHETE : Yty FEEEE (Vioo) - 1.86 (V)
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£ 57 AX—br-aVIT49L—2DHREE
2% aAvikR—%Tk AE
a>mR— | Config TAUO 7 i D et SV N 2 VAV I B G
bk BEE—FR:16EYyb-HD2R - E—F

1) —X : TAUO 7
B¥ES O v Y : CKO1
o8av9Y)—RX : fox/28
A4 B2 —/N)LEER - 1Tms
B YAHEETE : FHTD
EBERIEG : LRIL2

Config_ELCL

Components: ELCL Flexible Circuit
(Detail setting: Input)

Input pin (P51/EI51)

Input pin (P50/EI50)

(Detail setting: L1F1)
Set: Input pin (P51/E150), Negative logic output
Output: L2L1 input

(Detail setting: L2L1, Pass-through)
Input: L1F1 output
Output: L3F1 input

(Detail setting: L3L1 as OR)
Input O: Input pin (P51/E151)
Input 1: L3F1 output, Negative logic output
Output: SAUO Ch1 fSCK/TAUO Ch0 input/P13

(Detail setting: L3F1)
Input: L2L1 output
Clock: Input pin (Pin51/E151)
Output: L3L1 input 1

(Detail setting: Output)
Output of signal 3: SAUO Ch1 fSCK/TAUO ChO input/P13

Config_PORT

aAVviR—R2 bk R—F
R— MR : PORT5
P50: AJ

P51: AH

P53: A (1&HAN)

5211 208vY
YT aA—FTHEATS IOV IDREETVES,
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5212 YARTL
HYoTNA—FOAVFvT - TR TEREETVET,

FoFvT - TR TEERE] . TE¥Xa T+ IDEEEREBFDOHRE] X, TR 52FTvay-
NARREI O THUFYT - TN TEENA ITHEEZSAET, REEZEEITHSIRIFTEL T S
AN

5.21.3 r_bsp
YUTLNIA—FDRI— 7y TOREEITVET,

5.2.1.4 Config_LVDO

BTN aA—FOERBEEDREEXITVET,

R 42 F T3> -nNA FREI O TLVDO DRTE ITHEEE5ZFT., REFLEETSRILEELT
CFEEELY,

5.2.1.5 Config_TAUO7
HoF)ILa— KD TAUO7T DEEZTVET,
BTN aA—FTEIms DA E—NIL - 34T ELTHERALET,
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5.2.1.6 Config ELCL
YU TINI—FDELCL DEEER 523 ELCL FFEED & S IZ1TLVET,

AA#HF P51(BLCK)& P50(LRCLK)% ELCL A& LT, HE LT O w4 (L1F1, L2L1(Pass-through),
L3F1 and L3L1(OR))%Zi# L. BCLK DY O w4 44 I U5 ATE ST SAUOT () SCKOT ICHEEShE
¥ . AAHF PSO(LRCLK)IZ SCKO1 DA A S U5 84T AEEL LTHEASNET,

5-23 ELCLEE

pavs) REE/LTOvS

EE

Input pin (P51/EI51) I

L3L1 —| SAUOD Ch1 fSCK/TAUO ChO inp

Input pin (PS0/EI50) |——|

L1F1 }LZU

L3F1

5.2.1.7 Config_PORT
B INaA—FOR—FOEREETVET,

Yo F)Ia—FTlE, P50 & P51 #AANICEREL. LRCLK & BCLK & LTERLZET ., LED1 FI#EIZ
E P53 Z#EALET,
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RL78/G23 ELCL. SPIIZ& % 12S &g

522 Yo UK T—3DEEARE
5.2.2.1 47“/7"»:1— RKICEHBEDY DV K - T—42 % BMNT 5158

AU TINaA—KTIK, o FT YU TREKES : 48kHz, T—42 % : 32bit DT —RIZR Y FHED Y H U K -
T—REBMTEZET,

(1) ¥ > F)La— KD sound data.c DLLTD g tx buf[[ICHBEDY IV K - T—2%FBMLTLES
LY,

i

#else /* Not DATA 48K 32B */
/* For user setting */
const uint8 t g tx buf[] =
{
/* Add sound data here */
}i

#endif /* DATA 48K 32B *
(2) YrFILa—Fdsound_datah TEBET IV IR - T—FEZUTOLSICOICHRELTLEE
LY,

#define DATA 48K 32B (O0)

(3) RI77AILDREET—2 8 EH DECODE_PCM SIZE] #BFELTLEELY,

#else /* For user setting */
#define DECODE_PCM SIZE (0)

#endif

LEDEEZETSICETH Y TLIA—FRIZHROY IR - T2 ZBMTHENTEET,

5.2.3 fth® CODEC ®E 1—IILZERT HHE

RS #t® Audio CODEC 754-1974 LI¥+® CODEC £ a— L% EHAT 3BE. & 51 D RS M Audio
CODEC 754-1974 EL 2 —LDREICHEL I 74 IILEHIBR L TL &L, £z, main E# KN ® CODEC
EVa—)Lty b7y TNE, CODEC L a1—/LEARIEZEHIBRL. AT 5 CODEC EV a—ILIZED
FTREREZEML TS,

R01AN6420JJ0200 Rev.2.00 Page 78 of 80



RL78/G23 ELCL. SPIIZ& % I12S @18

6. HrJILa—F
BTN —FEE LRYRILY FAZYRR—LR=IUMBAFLTLEELY,
UTO2BEOTAY Y b - YU TLa—FEABLTLET,
RL78/G23 MY R A DIBEDY > F)La— K : ¥Master T+ LAUTOH T LTodzy +
RL78/G23 AR L—TDHAEDY L F)La—F : ¥Slave T+ LFUTOH L TLTOS 1y b

7. 3EZEFXa AV F

RL78/G23 1—H#'—XIY=a7/)L /N—FKox7# (ROTUH0896J)

RL78 773! a1—H—X3=a7)L VI roz7#H (RO1US0015J)

RL78 R¥— bt - av 7445 L—4% 1—H¥—H4 F:CS+#E (R20AN0580J)
RL78 RRX— bk - av 7445 L—% aA—H—H4 K e?studio#m (R20AN0579J)
RL78 R¥— bk - av 7445 L—4% 1—HY—H4 F:IAR# (R20AN0581J)
(RFMELRAYRILY FAZH RKR—LR=UHDSEAFLTLIEZELY, )

FOZ_ALTYITT— /" FTHOZHAILZa—R
(BFROEREILAFRAILY FOZHRAKR—LR—UMSAFLTLEEL, )

FTRTOBELS S VEHRARL. TLTLOREEICRELES,
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ETECEk

Rev.

%178

HETAE

R=Y

RA 2 b

1.00

Jun.24.22

R FAT

2.00

Jul.22.25

FELCL Through] 3 >iR—%> bORDOYIZAT—F -
a2 744 L—4%® TELCL Flexible Circuit] ##RLT7 7
J4r— 3 %%/E L. ¥Yelcl<DIR>A® ELCL 2 —H¥—2a—
FZiEhn
-ELCL A—¥—a— FEEDREH. 70—F v— FHIK
- B/ET7A4IILD TELCL Throughl I vR—*% > k% HIR
TELCL Flexible Circuit] a>vR—%> TR ST
Config_ELCL #:&n
AL VBOIO—Fy— b EZEERTLED CSIOT O—
Ny BB EEHR
- ELCL AAIZfEAT % Config PORT MR EEB DENM

® 2-1 IMFHERRUEERH
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BARCHERALEDIESEIER
CITR. YAAVRARLRKITERT S TEREOEEFE] (COVWTHALET, BHNOEALOERFEICOVTE. ARF2 AV FBEUTY

ZALTYITT—rEBRBLTIESL,

1. BHEIXE
CMOS HE D] Y KL OBISHBERBHILZ LN F T EEL, CMOS HRAIFBVWHERICL TS, — MERBIEZEL DS LHHY ET, BlRPR
FORIZIE, SHAHFRSIEALTOLEEMD FL—PIH DU —R, BEROREH., BT —ABEEFAL, AT TIRICET—
REBLTLLESD, TS3RAFUIREISRELEZY., HFEM-Y LEVTHEEN, £z, CMOS #HEERELZKR— FIZOVLTHRAKOEK
WELTLEEY,

2. BREABOLE
BRIEARE, HREOREBEFETY ., BRIZEARKICIE, LSIONBEBORETTHETHY . LORIDOREPLEZHFORERIFTETT . 540
Yy MEFTY Y FFEERBOGBE, BRIEALL Yty bAFENICHLZETOHM. HFORBIFIATEERA. RHKIZ, RBE/T—F>
Yty PEEEEERALTY Y FTAEROEE. BEREANGY Y FOMND—EEBEISET 2ETOHM. HTFOREIRIETETEzLA,

3. BRAIKIZEITHANES
LYAKOBRERNA TREDLEIC, AAESPALEATLT v TBREANBVTLEE N, ARBESPLALATLT v TERLN SDOEREAIS
&Y. BEFEEIIEECLEY., EEERSRIWABRFEL LS ELYTIEANHYES . BRBIC TBRA IBITBIFHAHES] 1220 T
DEBOHIHRE. TORBETF>TLLEEL,

4. RERHmFONE
REAWMFE. TREABTFOVE] (> TREL TS, CMOS #EDANHFDA VE—F VU RI(E, —BIZ, N4 VE—F VR EHS
TWET, RMERBFEFRABKETHESEL L. FERRITKY. LSIFDO/ 1 XA MMEh, LSIRBTERBERNTNIZY . ANES LBH
ShTEBEERITEANHYES,

5. /Av7122o1T
Yty b, sy IRRELEE. Uty FERRBRLTKESY, TRYSLRTROI/ AV Y EBEZEE, OYBZEI/ OV INRELT:
RICUYBZTLESWL, Yty bR, HABERTF (FRENBERER) 2RV 0v ) THEERKT S VRATLTE, 70V I0N+2RE
L=tk Uty bEBRLTESY, £, 7075 LORPTHEBRERF (FLEINBRRER) AV 09 72O YBZ A&, 01V
BAKDIOVIDNTRRELTHALUYEBZTIEEL,

6. ANIHFDENINKR
AH/ A ZORFRKICE DEBEASERBEORRICHYVETOTEELTLLZEL, CMOS #RDAAL/ 4 XLZEITEEL T, Vi (Max.) H
5Vin (Min.) ETOMERICEEEDESBIGER. RIEESIZRCIBIAHYES . ANLALAEEDEEEHESA. Vi (Max.) Md Vin
(Min.) £TOBEEZBEET Z2EBHMFICF v 20T/ A XGEPALBNESISEAL TS,

7. UY—TJF7FLR (FHMEE) 077 ERELL
JH—TF7 RLR (FHMEE) D7V ERERBELET, 7 FLREEICE., [FEOMEMERICHYR/TOATVNS UHF—T7 FLR (F1%
#) B’HYET. ChDOT7 FLRETIEALEEEDBEIIOVNTIE., RETEFELADT. 7P/ EALAVLESIZLTLESL,

8. HAMOMEIZONT
REORLGDIHAICEERS HHEE, HRRERILITVRATLAFBHABREEEL T EEW, ALTIL—TOISIVTHLRENES L 75y
DAAEY, LATOMNRE—VOMERZEICKY, BERHFHEOEET. HHE. BEI—D0, /A XWME. /1 XEHELENRLDHEN
HYUET, BEMESHRITEERT HHAE, BL2ORRBILICORTLIHERBEEREL T LE,



—
—

1.

10.

11.

12.

13.
14.

FEE

=]

AEHICRBINER., VI FYz7HLVINSICEET 21EHRIE. FEFRUFTOBER. KAGEHBETIHLOTT, BE, YVI+LIz7H
FUINGICEHET 2EREFERT HHE. PEHROBERICEVT. BEHROEIE - DRATLERHCLESIL, ChoOFERICERLTEL-EE
(BEFFLEFE=ZBOWTIICELBELEAFET. UTRILTT, ) ICEL. H#E. —UZ0EEEEVEEA,
LHMUBFLEARABHICRHSNEERET 4. K. £, 7OJS5L ZLT) XA, CRAEBRGAZOEROERICER L THRE LIE=E0HH
. ZRETOMOMMMEEICHT IREFLEIASICET IPNRICONT, SiE. ASORIEZTIHLOTELEL. FLEEFZESLDT
IEHYEEA.
L. RERCHEDSLUUHFLEFE=BOHHIE. ZHEETOMONMUEEEMNSHETIIOTEHY FEA,
LHRFEFMFAALEROBEA. WiE, B&FE, FIA. BRZOMOTAETSICHY. E=EREFORMOMNAICET IS5/t ANREL
HRBE. BARTM UV ARBOHKFS L URBEEEROBECENTIT>TLEEL,
LT E, EHELF—BE[HT. . RE. HE. UN—RIUPZTYVY,. FOM. FEDIERLENWTEEL, hHdHE. &
L EE UNRN—RIVPZFYLTHIZEYELEETICEAL, S1E. —UZF0EEEFAVEEA.
LE, SHBUSKOGRBEKEE MFEKE] LU BREKE] CHBLTEY., EREKEF, UTISRTARICHANMERSADE ZLEZER
LTHYFET,

BEKE . aVEa—4. OAHER. BIEWE. FHAMKIE. AVEE. RE. TEEM. —VFiLlE. EEXAO0Ry +F

EMEKE  EEE (BEE, EH. LM% . ERE (S5 . KFREEHE. SRERER I TLA, FERLHHEES
LHBRE, T—2 22— FEICKYBEHEME. Harsh envionment AITRREEREL TS LD ERE, HifLEd - SRICRETLERIFTIAEMEOH
MR - VR T L (EMHBEE. AMRIZIEOAAMERATE2H0%) | L LEERUYMBZEERLESEISTNOH LM - VX TL (FEE
B/L. BERHE. BRFAFHHORT L, MEEEIEORTLA, TS50 FEBRVRTL, BEEHEBE) ICERASNDIELEZERLTELT. Thd
DARIZHERTDIZEFBEELTOVERA, X, SUHABELTVVARVARICUHBESREFEALLZCEICKYVEBEAELTH, LHE—1ZFD
BEEFEVFER A,
HoHFEERERE, SBHENSDRLME 100%RIESNTVEIDITTEHY FEA. BHN—FIzT7/ VI Iz 7HRICIFEF2Y
T4 RAENMEAAFNATNDEDEHYETA, ThITE- T, S#E. EF2 YT HEBUHFEFLFRE (MRS FLESHBESAERSATH
ZVRTLIZHTBARET VR - FEFRAZEAFITN. CNICRYFEA, ) ho4ELSBEEZASLOTEHY TR A, S, SHEUFE
FIFLHESNERSINEZHOPZ VAT LN, FELGHE. BB, VMR, FH. Nvx2J T2 0OWEFLEBETOMOFELRRALT
B (THESBMERE] EVWET, ) L TEEEZTLRVILFRIALFRA, BitE. HBBERMBICERLELEIAICEELTELEEBEIC
DT, —YIHERZEVERA, T, ZRITEVTEOOLNDIBYIZENT, AEHBLULSHN—FYII 7/ VI rIzFHIIZDONT, BEH
HELUHETEMENERICHT 2RALELVICE=ZZDOEFNERE LBV LORIEEED. BRFLEFIRTOVHEIRILITVEE A,
LHBBECHEAOEE., BEFORSER (T—42>— b, 2—H—X7zZa7I, 7FUs5—av/—k, EEENY Ty IIZEEHD T8
ETNAADERLEO—BHTIESRIE] %) #CRAOLE. UM EETIRAER. BEERETHE. MEBHE. REZFGHZOMIBEESRGD
HEHEANTIEACESL, EEEHOHEEEZBI TLUHERECHERASAEISEOME, RBEOTESSLIUERICOETEL TIL, Sk, —4)
ZTOEFEAVFERA,
LlE, SHERORBESLCEBREORLICEOTVETA, FERUREHIBERTHENREL-Y ., FAFHICE>TITREELZYTS
HBENBYET, T, BHERE, T—2 P — FHFITBLTEHIEEM. Harsh environment MITR R EFERL TS LD ERE. TREHREE
ToTHBYFEEA, RICHHEROBMEFIIBHENELESETH o TH. AFER. AKERTOMUHSMBEETEZELIELEVELS. BF
HROBEICHE T, TRES. ERXRSE. RBEHLEHFORERHB LIV I DU NEE, BEHROBE - SXTLELTOHRRIEE
ToTLESL, BT, Y422V T bz 7I(E, BRTORIETREL -0, BEEOWEEE - DXTLELTORERIIEHEHROEETITOT
&Ly,
LHUTORBEESHSOFMOFTFL L., RRERN L TURELROETHHEE LSV, CHEAICELTE. BEOHEDNES - £A
ZiRH1F 5 RoHS 55%. BRAINIBEEELISZ2THHAENS X, M IEFITHEET L5 SHEACES L, M BEFEETFTLAENI LI
FYELEBEICELT, Sk, —UZ0ETZEVERA,
LHUSSIUEMEZENNOZESE LRI YRE - A - REZELESNTUVIEE - DXATLAICERT S LETEERA, BHESS
FUBMT . REF-EIBEFTHHE8E. MEABRVUNEESE] TOMBAESSICERSNINEORHEEEEEIRZETL. £
NOEDEDHDZEAITRVBELAFHREET>TLLESL,
BEHNLHAUSEZE=FICETEINIBAICE. BANCUZE=FIIHL T, ATIEEZTHOEEHEBNITIEEEES LD EVELE
ED
AEHOEMEE—BELHOXEICLIFHOREL/ICLUEHELIERT I LEELET,
AEHCRESNATVIRNBTEFLEHHBERICOVWTSFHEGENTSNE LD, HHOELBLEFTHHEEL LI,

FELARERICEODTEASIATNS M4t &E LRYRX ILY FAZIZRBARBE L VILRYR TLY FOZ) XS EEM. BEH

ICXBT HRHEVNET,

F2. AEMCBVTHEASATNS ME#H&RAE] LEF FTICBVTERSA-SHOMRE,. REHKZEVLWVET,
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