BEFRASAL

H4505EERBOBHEDRVIZONT

200044 H 1 HZLL>TNEC =L 7 bu = AFEXRESHEKR OSSR RT 7 /ey
NAEDEL, WD TOERENBHITAMINTEY 9, /EWFE LT, AEEHIZIZIFE
ZHTOERILENE-STEBY T2, YHo&EE LA TToT, JHMREORE L < BHEW
AL EFET,

WA AT L7 ha=J A Rm—L_X— (http://www. renesas. com)

201044 A 1 H
NP AT L7 ha=7 ARRAEtt

[317)] V2B A= L7 hu=7 24 (http://www. renesas. com)

[RIV& 4] http://japan. renesas. com/inquiry

LENESANS



10.

11.

12.

E

2.

THEEEE

AEEHCRRFH EIN T ANBRIAGERITHEO LD THY . TERSEFTLZ ER”H Y 9, LG
OTEABIOIHERICHZD £ UL, FaNCUEER D CRTOEREZ TR\ T L b,
YRR —UR P2l L CTAB SN BRICEICTEREL S0,
A BHT Z0E S 7= Y0 35 L OIS S oo I B USSR L7248 =3 O RF M . EVEHEZ O D Eniy
MPEMEDIRELICEA L, Yihit, —UZ0EEEAVET A, YT, AGEHIESE U ERITFE =80
FEFPHE, BEMEZ OO M FEREZ ML FFET 2O TIEH Y THA,
WA RIS A o, A, ERIE LAV TN,
AEPHIEH ENZERE, V7 b= 7BL O SICEET 2 E#RIE. PRS0 ) EE, S RE Z
BT 2H0TT, BEFROBBORFHIBWT, B, Y7 b7 BIOINSICEET 2 &2 6T
HIEAITIEL, BEREOBEICBO T T2 TLEE N, 2O HICER LBEEEITE=FICEUE
FIZ L, YL, —UIFOBETEAVERA,
B HIZER LTk, MMEBBERUSNEE S L) oM BEka 285F L, 2 DIESOEDD & ZAIC
F W MERFHEZIT-> T E W, RERHIEH STV 5 B ks I Ol 2 K Bl e 2s o B % o
HEY, EFMAO BT OMEFHEO B THEA LRWTL &V, F2, YRR X O & B
OEFBIOHANC X 0 ELE - i/l - IR AEZRIESN W ABRICHERT 2R TEEEA,
ARELHIFH SN T A HRIZ, EMEEZHT-OEEICER LIZBDO TR, BB NN & 2T 5
DOTEHY FHA, T—, REEHIREH SN TV DIERORVITERT L2HBERNBEREICAE UZEAICBY
Th, %thd, —UIZ0EEZAVERA,
Wk, YR O MEKES TERKYE ) TENEKE] B O ek ICOBELTEBY £9, 7.
B EUKYEL, DU TIORTHRICREAMEDN S Z L 2B L TEY £T0T, YR O MEKESR 2
BLIEEV, BEHKIL, YHOXEIZLD2FAOEKERD Z 7, RFEKE] 20BN HBIZY
BB EFEHT L2 2 ENTEERA, o, BEHEIR, Yo XEBIC L2 FAOAFEHD Z L2, BX
ENTVWRWHBRICUHR L 2T 2 N TEEHA, BHOLEICILHMOKELED Z L2,
MR EARYE ] ICHEENTHBRELIEIERNEN TR WIS YRS A2 L2 2ok ) BREE I
EEFEICAECFRESICE L, ST, U2 0EEREAVETA, B, YHRLOTF—4% - — b, T
— 4« Ty 7RO TR EKED TR DA, Y KERI TH D Z L AR LET,
FEYERHE . ol B a—&, OARESR, B, FHUEESS. AV RS, 5B, TIEE. /— v I uias.
FEERR Y b
EUKYE - Eitkss (B EhE, EBE, MRS . EAEERR. B - PiLEEE, SRR, £m
MERFZ BR & LTRGBS TV W ERESG (B4 7878 E R OB HEFERITHEY)
REEKYE . JIZSRERR. MIZE T ARER. VIR PSS . T IHE o 2 7 A A HERF O T2 O DRSS (4
MrHERREE . ARICHEOIAAEHT 2 L0, 15EITA BETY HLE) 2175 b0, £Ofh
EEAMICEEL 5220 0) (EATBEEEOSEEHREREIHICHEY) 32T A

Yiring

£
AEBHZFRE 7z AR o TR AIC o & BT, BRRERK. BIERIRETERBE, AR, 23502
DMGESAIEIC>E F LT, YHEAREERHN T A 28, YRR 28 2 T4 2 D &
NIEHEOBER L OFERIC>&E £ LT, YthE, P20 EEE2AVERTA,

Wk, RO SVE R L OMEEME R BICZ TR Y £928, B8RRI S DR CRERRE LT
D, S L > TIEEE L2V + 2880850 9, £7-. SRS REFHZ W T T-
TEY A, YR O£ - ITBEEENE UREE . AFF, kkFi, d2REREZ4AET
SHRNE D BEFEOBRLIZE O CLERG, EREXREEF, BmEaE LR E0ReRHB L O —V
THVERSE MR E TV AT AL L COHMRIEEZ BBV LET, FiZ, v~/ 3 Y7 b7, B
MCTORAEIREE 2720, BEEDNELE SN RO - VAT AL L TORERIEEZ BBV - LET,
LA OREEAMES, PRI o LR ENIC LTS E AR D E TRMAELEE Y, A
B L T B EOWE O S A -E A 2 8iH3 2 RoHS #54% . B Sh 2 BEREES Z+0HED 5 2.
MINBIEFICHEETH L) THERALKE SV, BEENDONDIESZET LRV LTIV AUEEICEL
T, Yk, OF0EFEEZAVERE A,

KGR DL EINT 2 B DO LB LD FRORFE LGS Z LR ELIFERT A2 L2ELEB
Bronwi=LET,

AEEHCET IOV TOBMWEbEZOMBEMEDAENTSNFE LY thEEAsnEcl
e &N,

iy

AEEHZBWTHR SN TWS 4] L3, v x P2z 7 bo=7 2SI o xy 2oL
kv =7 ARRAESAEZ ORI E OB OB -3 E B £ -IEMSEICR e T 58200 E T,
AREEHZBWTHEH SN TWS MY Sid, & 1 ICBWTERZ SN Yo R, fERE 200
jﬁﬂ_‘o




RENESAS 7IUr—vav/—Fk

H8/3664
1°C 4 & 7 £ —XI[Z& % Master-Slave [EE{E 2

Z5

H8/3664 7 v — 71X, &iHH8/300H CPUZEKZIZ, T AT MMERICHLE R IMMIEEZEE LIV IV TF v T~ A1
oV B2 —& T9, H8/300H CPUIZ. H8/300 CPUL AHD & H B RKRE A TWET,

H8/3664 7 V—1%, VAT MERICHEREOMIEL LT, XA~ PCRAAL X Tz2—A VYT aIa=l—
varA A7 —A 108y NA/DEHGRENE L TRV, SERHE S AT AOMAABHA~A a2 L LTEHATE
ij‘o

H8/300H Y — X-H8/3664-7 7'V /r—3 3 v/ — k. H8/36647 )\ — 7 DN JEIFEEE Z2 Bl T L 7= 88 0@k

Bz LT B RIS L VR SN TR Y, 2a—PFIZTY 7 MU =T REIBLON—FU = 7R OBE, 288 L L&
MTTWeRT 5210 LD bDTT,

BB, AT TV Ay /= MIBREN TS T 1Y T A, FIREOBIFIHER L TR0 £928, EC A
IR BHEE, LTBIERRO E A E SV ET L) ICBBECELET,

EHERT/NM R

H8/3664
BX
L OSSPSR 2
2 BB et E AR R SRS R £ A e et s et a s 2
B H U T IV T ET T La oo 3
A, BB MR oot 43

RJJ06B0125-0100Z/Rev.1.00 2003.09 Page 1 of 45



LENESANS

H8/3664

I°’C 4 >3 7 £ —XIZ & % Master-Slave f8&1{E 2

1.

H8/3664DIPCA v Z 72— A2k, w423 89 LTHELZITVET,

2. ¥
K212, A1 a2 &) LogRENERLET,
Vee (5V)
A J
H8/3664 i« i« Hg/3664
12 [~ T Voo lL12
P56/SDA |-28 26 | p56/SDA
ps7/scL |27 l 27 1 ps7/scL

21 42 ES LoOEER
H8/3664 : Eh{E/E % 16MHz

EIREL 5V

RJJ06B0125-0100Z/Rev.1.00 2003.09

Page 2 of 45




H8/3664
IIENESAS I°C 4 > % 7 £ —X[Z& % Master-Slave [i&1E 2

3. HrIJTRyIL

3.1 HEE
H8~A a I VREEDT— X2 %X E L., MFOH8~ A 2 TRER., T—FRITH~FRULT—Z ZiEELET,

32 HMARAHFIE

Yo7 F T A 12-Adefine EFEE AT IZE 0,

P TNTa T T AI12-BT A N A TESEMBAATLIEEN,
Yo TNTa T T N 12-C EHEREMAAATIZEN,

Yo F7Ta s T A 12-D

— 41 PCOVEY PRZEZEBMLTIESN,

— 42 TPC OWRELRIEZBIML T ZEN,

— 43 PCot@mYTII—F 2Bl T EEN,

— 44 TPCOHVIAHMMIEZEML TS TEIVY,

Bl e

33 HUINLTabdSLOEE

Yo INTa T AEOEETIE, VAT LABEELRNI ENHY £, BEHEO T 07T ARV AT LAREICE

DETEEEITILERH Y 7,

1. 10 LY R Z OREERERIT. L1 P 2 Web
http://www.renesas.com/jpn/products/mpumecu/tool/crosstool/iodef/index.html THEEAFTXDHEEY 71 V% TFIHIC
RBHEYUINTa ST A ETOEEHEMTEIENTEET, MBIERSNESGAE., Yo7 a T Adic
FALTWDI0 LY AX OEREZEEEFE LTS,

2. PFCA LV ETz—ATvA aLMBEERITITEDIC, B~ 2N =— I BT ARAL AT RLAZRELET,

Yo I NTa ST A 12-Adefine EFEOHF O MICOM_ID IZ2=— 72 EFK L., 22 3A VL, BOBODO~A 2
WZ7m 7T AEEZXAATLIEIN,

3. BT ST AH, PCAVE T =2—ADIREBERDTZDIZZ A~ Z % 10ms T EITREIL SHTHXA LT U R
THEIRFFLTHY 9, A ~vWUHIE, BEROTEIZADLETER L THEWVWETAL, bHLAALTOEEHEMT
HZLEHARETT, VYo INT RS TADEAUEBEZOEEMHTIHAIL. KOETEIT- T 7EE0,

A Yo7 ra s T A 12-E

e 51 XAZDVEy T FEBMLTLIIZEN,

o 52 FLEEHL LT, com timer B L TL 72,

o 53 FAYZDOHHIRELHELBIMLTIIESIN,
(FA~Z710ms (2B VAT L 5 THRICAR S ~A 2 OBERBEEIZEHE T GRA DREMAZLET LT
TE&EW, FEMIL, H8/3664 D N— R =T ~=a T )V EREFTILY 77 v Z A0 program note
EHRBLTLLEZEEY, )

o 54 HAZZDFEVIAHZMBEEBEML TIIZIVY,

4. =T "TNAL ADARy 7 L~v A 2 OBEREIICAETPC A V¥ 7 = —AD§E%E L — h ICCR1 (CKS3:0)
ERELTLIEE N, REMIL, H8/3664 DN— R =7 <=7 V& BREFNIY 77175 AF D program
note # B L TLZEW, RY 77 a s/ T AT, #%L— ME 200kbps IZEREL TH Y £77,

RJJ06B0125-0100Z/Rev.1.00 2003.09 Page 3 of 45


http://www.renesas.com/jpn/products/mpumcu/tool/crosstool/iodef/index.html

H8/3664
IIENESAS I°C 4 > % 7 £ —X[Z& % Master-Slave [i&1E 2

34 fERAE
EEvAar k), Py BT -2 2REL, REYA 20T 2 2EELET,

AV TINTal T AT, ZELET—F2FTOEFRELTHETH, PCOZEFVALMILEZLET S5 L1
XV, BKET—HEERTLHI N TEET, EHEEHIL. Y —A 32— FDprogram noteZ 2 L T 2 &0,

EIE~A = 0%, com_i2c_master_send C7 — ¥ %15 L. #¢\ > Tcom_i2c_master_recivex 1T L T, ZEMHN 5 DIRE
THEZELET, 4P AT THEHLET,

WEO TN
EER Z{EA
| |
com_i2c_master_send T - ------sosososmsmssmmo-o-os *l T8 RE |
TR ERE
|
com_i2c_master_reciveT | ____________________ .< AL—TEEE—RIZHI2DEHED —
T—RERE I
SRR T
End End
ERENTY FTA—T Y b
281 + B K65535/84
F-4K T4

f5l) 7F—%K=87—%=0001020304050607

0008 0001020304050607

(E] AYUTLTOISLIFE. 2ZEBEEFYR—FLTOERADT, T—2DORENREHRIC,
EEBMEEITIEETEEEA,

RJJ06B0125-0100Z/Rev.1.00 2003.09 Page 4 of 45




H8/3664
IIENESAS I°C 4 > % 7 £ —X[Z& % Master-Slave [i&1E 2

I fFERDOT 22X ELET,
Unsigned int com i2c master send
unsigned char slave addr, unsigned int data length, unsigned char *send data
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5 EERT REETHLIALTIH)
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int ret;

unsigned char slave addr;

unsigned int data length;

unsigned char send data([256];
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int ret;

unsigned char slave addr;

unsigned int data length;
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ret com i2c master recive slave addr, data length, &recive datal[0]
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0 : disable

1 : enable
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lICX=1 mXo 0y Y ¢/80
End

set_start_condition

(BIBEBERES S

PCARAFHBENZDEDEFHFD
ICCR (BBSY) =0%H:2

TRABZEEE—FIZT S
ICCR (MST, TRS) =11

PR S ER BA LT 5

ICCR (BBSY) < 0xBC

End
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set_slavesel _seq (unsigned char mode,unsigned char slave_addr)
P AL—TRERUEBERTT D,
mode : 54 +./1)— FDiEHI
0: 4k
1:0)—F
slave_addr : EEPROM®D T /N4 X7 FL R

ERERTTICHLDEHFD
ICSR (IRIC) =1%H2

|

Y AHEELE A4 LT L5
|

AL—TF7 RLRAEEETS

Z4 D& E, ICDRT < slave_addr

IJ— KM & =, ICDRT « slave_addr | 0x01
|

ICCR (IRIC) 2 U7

BY IAAHZEIE IR

End

wait_ack
: AckZEEFD

BEETICRSDERFD
ICCR (IRIC) =1%H#®R
I

ACKASEZDZEREFD
ICSR (ACKB) =0%FER

A LT h5F

End

set_data_seq (unsigned char write_data)
CT—ADEEETS
write_data : #{EF 5T —4%

FUAHZEIE

T—REEETD
ICDR < write_data

|
ICCR (IRIC) 47
I

T/ TERFD

End
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set_end_proc
RPCRT O UREETT S

ICCR (IRIC) # 7
I

EiSHRT
ICCR < 0xB0O

End

waite_write_end (unsgned charsl ave_addr)
PCEEFRAAMRTEFIVITH
slave_addr : EEPROM®DF7/8f X7 KL &R

eSS

I
FIRART FLAERE
I
ICCR (IRIC) =1%FR
|

ICIER (ACKBR) %R
ACK=0 EE]MAKT
=1 EEH|zd

I
T IEE 84 LT R58

End

set_master_rcv_mode
CYRAREE—FICOYEZD

YRAAZEE—FRIZYYEZD
ICCR < OxA1

I
F—ABERDY T MEREEEDICT S
ICMR (WAIT) <1

I

TV 7y VEEE=0IRET B,
ICSR (ACKB) <0

End
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start_read_seq

)= FREORMITHT I —FETS

BV AAZEIE

ICDRE#=—1—Frd %,
ChIZK Y REBEMRIET B,

ICCR (IRIC) U7

BV IAAZEIE DRERR

End

get_data_seq (unsigned char *read_data)

TR ERETD

*read_data : SiAHE LT —2 EHBMTE7 KL

RERTICELDERFD
ICCR (IRIC) =1%&FER

ICCR (IRIC) 217
(Vx4 MREEERBIRY 21=0)

ACKIRZESETITEHDERFD
ICCR (IRIC) =1%&FER

EYRAHZEIE

RET—2%HAHL
*read_dataTIEESINI=7 FLRIZ
ICDRROAR=H&HHT 5

ICCR (IRIC) VU7

BA LTI R

EY IAFHEEIE DFERR

End
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get_end_data_seq (unsigned char *read_data)

RRT—2ERETD

*read_data : SiAH LT —2 EMTH7 FLR

RERTICELZDERFD
ICCR (IRIC) =1%&FER

TO Uy DIREE=1RET S
ICSR (ACKB) <1

ZEE—FOOREEE—FICYVEZS
ICCR < 0xB1

ICCR (IRIC) 2 U7
(T4 MREZHBIRY 571=0)

ACKIRZESETITEHDERFD
ICCR (IRIC) =1%&FER

T—RRERDY = A MEREERER
ICMR (WAIT) <0

Y AHZEILE

RET— 4 EHmALL
*read_data TIEE s Nf=7 FLXIZ
ICDRROAB #1&HHT %

ICCR (IRIC) 27

B U AHE I DRERR

FIEFHFIT
ICCR < 0xBO

B4 LT RS

End

RJJ06B0125-0100Z/Rev.1.00 2003.09

Page 16 of 45




H8/3664

| IEN ESAS I°C 4 > % 7 £ —X[Z& % Master-Slave [i&1E 2

3.8 JOSSLYR B+

]k Kk kK Kk kK Kk kKK ok KK ok ok Kk ok ok ok Kok ok Kk ok ok Kk ok ok Kk ok ok Kk ok ok ko ok ko ok ko ok ok ko ok ok Kk ok ok Kk ok ok Kk ok ok Kk ok ok Kk ok ok K ko ok ok ko ko

/* I2CEEPROM */

]k Kk kK Kk kK Kk kKK ok KK ok ok Kk ok ok ok Kok ok Kk ok ok Kk ok ok Kk ok ok Kk ok ok ko ok ko ok ko ok ok ko ok ok Kk ok ok Kk ok ok Kk ok ok Kk ok ok Kk ok ok K ko ok ok ko ko

#define  CMD_WRITE_OPERATION 0
#define  DATA_READ_OPERATION 1
#define  MULTI_BYTE_READ 0
#define  SINGLE_BYTE_READ 1
#define  MULTI_FINAL BYTE_READ 2

] Kk kK Kk kK Kk ok kKK ok Kk ok kK ko ok ko ok Kk ok Kk ok Kk ok ok Kk ok Kk ok ok ko ok ko ok ok ok ok kK ok ok ok Kk ok ok Kk ok ok Kk ok ok Kk ok ok Kk ok ok ok Kok ok ok ko ko

/* I2CEEPROM (0 ) */

] K kK K kK Kk kKK ok Kk ok ok Kk ok ok ok ok Kk ok Kk ok Kk ok ok Kk ok ok Kk ok ko ok ko ok ok ko ok ok ko ok ok Kk ok ok Kk ok ok Kk ok ok Kk ok ok Kk ok ok Kk ok ok ok ko ko

#define  I2C_BBSY_TOUT 1
#define  I2C_IRIC_TOUT 2
#define  I2C_ACKB_TOUT 3
#define  I2C_IRTR_TOUT 4
#define  I2C_TRS_TOUT 5

/********************************************************************************************************************************/
/* */
/* */

6 Kk kK Kk kK KK kKK ok kKK ok ok Kk ok ok ok ok kKo ok Kk ok ok Kk ok ok Kk ok Kk ok ok ko ok ko ok ok ko ok ok ko ok ok Kk ok ok Kk ok ok Kk ok ok Kk ok ok Kk ok ok Kk ok ok Kk k ko

#define MICOM_ ID 0x80

//#define MICOM_ID 0x40
/* ## (program note) #########HHHHHERHEFHHERHERHETRHERHER R IR R R IR AR R AR R AR R R R R R R R R R %/
/* ## 12C bit0 #hx/
JF R R R R R R R R R R R R R R R R R R R R R R R R R ¢/

H Iy
H Iy
/% 2 12-B */
/2 Iy
H Iy

/***************************************************************************************************************************/
/* I2C */
/***************************************************************************************************************************/
#ifndef _DEFINE_COMMON_TABLE

extern
#endif /* _DEFINE_COMMON_TABLE */

unsigned char com_i2c_packet[256] ;
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*/

*/

12-C e */

*/

*/

[ KKK KK KK KKK KKK KK KK KKK KKK KK K KKK K KKK K KKK K KK KKK KK KKK KKK KK KKK K K KKK K KK KK K KKK K XK K KK K KK K KK K K KR K K KR K K KKk K XKk K Xk K

[ R KKK KK KK KKK KKK KK KK KKK KKK KK KKK KK K KKK KK KKK KK KKK KKK K KKK KK KKK K K KKK K KKK K KKK K KK K K KK K KK K KKK K kR K K kK K XK K XK Rk K Xk K

[ R KKK KK KK KKK KKK KK KK KKK KKK KK KKK KK K KKK KK KKK KK KKK KKK K KKK KK KKK K K KKK K KKK K KKK K KK K K KK K KK K KKK K kR K K kK K XK K XK Rk K Xk K

/* I2C

BUS

*/

[ KKK KK KKK KK KKK KK KKK KK KKK KK KKK KK K KKK K KKK K KKK K KK KKK KKK K KKK K K KKK K KKK K KK K XK K K KK K KK K KK K K KK K K KK K K XK K XK Rk K Xk K

[ KKK KK KK KKK KKK KK KKK KK KKK KK KKK KK K KKK K KKK K KKK K KKK K KKK K K KKK K KKK K KKK K KK K K XK K KK K KK K KKK K KR K K kKR K KK K XKk K Xk K

void com_int_ctl (unsigned char kind) ;

void set_i2c_init ( int i2c_int_enable) ;

unsigned int set_start_condition( );
unsigned int wait_ack();
unsigned int set_slavesel seq (unsigned char mode ,unsigned char slave_addr ) ;
unsigned int set_data_seqg(unsigned char write data);
unsigned int set_end proc ();
unsigned int set_master rcv_mode () ;
unsigned int wait write _end (unsigned char device_addr code ) ;
void start_read seq () ;
unsigned int get_end data seq (unsigned char *read_data);
unsigned int get data_seqg (unsigned char *read data);
unsigned int com_i2c_eeprom_read( unsigned char device_ addr_code , unsigned int rom_addr , unsigned char *rom data );
unsigned int com_i2c_eeprom write( unsigned char device_addr code , unsigned int rom addr , unsigned char rom data );
unsigned int com_i2c_eeprom_seq read
( unsigned char device_addr code , unsigned int rom addr , unsigned int rom length , unsigned char *rom data ) ;
unsigned int com_i2c_eeprom_page write
( unsigned char device_addr code , unsigned int rom addr , unsigned int rom length , unsigned char *rom data ) ;
unsigned int com_i2c master_send ( unsigned char slave_addr , unsigned int data_length , unsigned char *send data ) ;
unsigned int com_i2c master_recive ( unsigned char slave_addr ,unsigned char *recive_data ) ;
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/H */
/H */
/x4 12-D */
S e */
S e */
S e */
J A T I T e */
/H */
/* h8_i2c */
/D */
/* 4.2 120 mmm e */
/H */
/* */

% EHEEEEE R R R R R R R R R R R R R R R/
% EHEEEEE R R R R R R R R R R R R R R R/

/* */
/* I2C BUS */
/* */

JF R R R R R R R X/
JF R R R R R R R R/
/***************************************************************************************************************************/
/*  I2C BUS */

R T T

set_i2c_init (1) ; /* i2c int enable */
/* ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, */
T S ittt nintainte i T B b */
/* ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, */

R KKK KK KK KKK KKK KK KK KKK K KKK K KKK K KKK K KKK K KKK K KK KK KKK KK KKK K K KKK K KKK K KK K KK K K KK K KK K KK K K KR K K kR K K KK K XKk K Xk K
[ KKK KK KK KKK KKK KK KK KKK K KKK KKK KK K KKK KK KKK KKK K KK KK KKK K KKK K K KKK K KKK K KKK K KK K K KK K KK K KKK K KR K K kR K KR K XKk K Xk K

K KKK KK KK KKK KKK KK KK KKK KKK KK KKK KK K KKK KKK K KK KK K KKK K KK KKK K KKK K KKK K KK K K KK K K KK K KK K KK K KK K K kR K K kKR K K KKk K XKk K Xk Kk

/* */
/* I2C EEPROM */
/* */

[ R KKKKKK KKK K KKK KK KK KKK K KKK K KKK K KKK K KK KKK KKK K KKK K KKK K KKK K K KKK K KK K K KKK K XK K K KK K KK K KKK K kR K K kK K K XK K XKk K Xk K
[ KKK KK KK KKK KKK KK KK KKK K KKK K KKK K KKK KK KK K KKK K KKK K KKK K K KKK K KKK K KKK K KKK K KK K KK K KK K KKK K K kR K K KK K K XK K XKk K Xk K

[ KKK KK KK KKK KKK KK KK KKK K KKK K KKK K KKK K KK KK K KK KKK KKK K KKK K KKK K K KKK K KKK K KKK K XK K K KK K KK K KK K K KR K K kK K K XK K XK Rk K Xk K

/********************************************************************************************************************************/
/* 1. set_i2c_init */
/* 2. 12 */
/********************************************************************************************************************************/

void set_i2c_init ( int i2c_int_enable)

{
/***************************************************************************************************************************/
/* SAR */
/* SVA6:0 = 1000000 ( ) */
/* FS = 0 SVA6:0 */

R L T e

/* ## (program note) #######HHHHHHERERERHEHEHERER R AR R R R R R R R R R ¢/
/* ## 12C bit0 ## x/
/% EREEEHEE R R R R R R R R R R R R R R Y/

IIC.SAR.BYTE= MICOM_ID & OxFE ;
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R L T T e

/* SARX */
/* SVAX6:0 = 0000000 ( ) */
/* FS = 1 SVAX6:0 */

R L T e

IIC.SARX.BYTE= 0x01 ;

R L T T e

/*  ICCR 12C */
/* ICE =1 12C */
/* IEIC =0 */
/* MST, TRS = 00 */
/* ACKE =1 ACK */
/* BBSY =0 ( 0 ) */
/* IRIC =0 ( 0 ) */
/* scp =1 / */

R L R e

if (i2c_int_enable == 0) {

IIC.ICCR.BYTE = 0x89 ; /* I2C int disable */
}
else{

IIC.ICCR.BYTE = 0xc9 ; /* I2C int enable */
}

R T T

/*  ICMR 12C .
/* MLS = 0 MSB */
/* WAIT =0 ) */
/* CKS2:0 = 001 @ /80 */
/* BC2:0 = 000 8bit */

R R R R R R R R R R R R R R R R SR T T
IIC.ICMR.BYTE= 0x08 ;
/* ## (program note) #######H#HHHHERERERHEH AR ER R R AR R R R R R R R R R R ¢/
/* ## CKS2:0 ## x/
/* ## HB8/3687 ## x/
/% EHEEEEE R R R R R R R R R R R R R R Y/

R L T

/*  TSCR 12C .
/* IICRST =0 1I2C */
/* IICX =1 @ /80 */

K K K R KKK K Kk ok Kk K kK ko ko Kk
TSCR.BYTE= 0x01 ;
/* ## (program note) ######FHHHHFHHHHEH BB HEHHRHEHRBHEFH BB HFHBHHFH BB HEH BB EA BB A AR R </
/* ## IICX #H o/
/* k# HB8/3687 ## */
JF HEHE AR R R R R </

R T T

/* ICSR(ACKB) 0 ( ) */

R L T e

IIC.ICSR.BIT.ACKB = 0 ;
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[ R KKK KK KK KKK KKK KK KK KKK KKK KK K KKK K KKK K KKK K KK KKK KK KKK KKK KK K KKK K KKK K KKK K KKK K KK K KK K KK K KK K K kR K K kR K K XK K XK KR K Xk K

/* 1. set_start_condition */
/* 2. 12C */

[ KKK KK KK KKK KKK KK KK KKK KKK KK KKK KK K KKK K KKK K KKK K KK KK KKK K KKK K K KKK K KK KK K KKK K KK K KK K KK K K K K K kR K K kR K K XKk K XKk K Xk K

unsigned int set_start_condition( )

{
int ret , timer_ wk;
ret = NORMAL_END ;
R R R R R R R R R R R R R R R R S S S T T
/* ICCR(BBSY)=0 */
R R R R R R R R R R R R R R R T R R S S S T T
com_timer.wait_100ms_scan = 50 ;
while (IIC.ICCR.BIT.BBSY == 1){ /* 12C BUS */
timer wk = com_timer.wait 100ms_scan ;
if (timer_wk == 0){

/* 5s 1 */
ret = I2C_BBSY TOUT; /* (timeout) */
goto exit ;

}
#ifdef UT
IIC.ICCR.BIT.BBSY = 0;
#endif
}
R R R R R R R R R R R R R R R R R S SR T T
/* */
R R R R R R R R R R R R R R R R SR T T
IIC.ICCR.BYTE = 0xB9 ; /* */
/* ## (program note) ######HEHH#HEHEEHEHHHH S B R HE RSB R HE RSB R EHEE B R E AR R R R R ~/
/* ## ACKE (ACK ) ## x/
JF REEHEE AR R R R R >~/
R R R R R R R R B R B R R e L Y
/* */
R R R R R R R R R R R R R R R R SR T T
IIC.ICCR.BYTE = O0xBC ;
/* ## (program note) ######HEHEFHEHEEHEH RSB R HE RSB R HE R A B R EREEH R AR AR R R R R  E ~/
/* bit2,0 Byte ## */
/* ## 1lbit #H o/
JF REEREE AR R R R R  E ~/
/* ## (program note) ######H#HEFHEHEEHEHHHHEEHEHHEHEEH R E R A B R EHEE B R AR AR R R R ~/
/* ## ACKE (ACK ) ## x/
JF REEREE AR R R R R R  E ~/
exit :
return (ret);
}
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/********************************************************************************************************************************/
/* 1. wait ack */
/* 2. I12C ACK */

[ KKK KK KK KKK KKK KK KK KKK KKK KK KKK KK K KKK K KKK K KKK K KK KK KKK K KKK K K KKK K KK KK K KKK K KK K KK K KK K K K K K kR K K kR K K XKk K XKk K Xk K

unsigned int wait_ack ()

{
int ret , timer wk;
ret = NORMAL_END ;
/***************************************************************************************************************************/
/* ICCR(IRIC)=1 */
/***************************************************************************************************************************/
com_timer.wait 100ms_scan = 50 ;
while (IIC.ICCR.BIT.IRIC == 0) { /* */
timer wk = com_timer.wait 100ms_scan ;
if (timer wk == 0){ /* 5s 1 */
ret = I2C_IRIC_TOUT; /* (timeout) */
goto exit ;
}
#ifdef UT
IIC.ICCR.BIT.IRIC =1 ;
#endif
}
/***************************************************************************************************************************/
/* ICSR (ACKB) =0 */
/***************************************************************************************************************************/
com_timer.wait 100ms_scan = 50 ;
while (IIC.ICSR.BIT.ACKB == 1) { /* ACKB=0 */
timer wk = com_timer.wait 100ms_scan ;
if (timer wk == 0){ /* 5s 1 */
ret = I2C_ACKB_TOUT; /* (timeout) */
goto exit ;
}
#ifdef UT
IIC.ICSR.BIT.ACKB = 0 ;
#endif
}
exit

return (ret);
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[ R KKK KK KK KKK KKK KK KK KKK KKK KK K KKK K KKK K KKK K KK KKK KK KKK KKK KK K KKK K KKK K KKK K KKK K KK K KK K KK K KK K K kR K K kR K K XK K XK KR K Xk K

/*
/*

1. set_slavesel seq */

2. 12C */

[ KKK KK KK KKK KKK KK KK KKK KKK KK KKK KK K KKK K KKK K KKK K KK KK KKK K KKK K K KKK K KK KK K KKK K KK K KK K KK K K K K K kR K K kR K K XKk K XKk K Xk K

unsigned int set_slavesel seq (unsigned char mode ,unsigned char slave_ addr

{

int ret , timer_ wk;

unsigned char write_data ;

ret = NORMAL_END ;

/***************************************************************************************************************************/
/*  ICCR(IRIC)=1 */
/***************************************************************************************************************************/
com_timer.wait_100ms_scan = 50 ;
while (IIC.ICCR.BIT.IRIC == 0) { /* */
timer wk = com_timer.wait 100ms_scan ;
if (timer_wk == 0){ /* 5s 1 */
ret = I2C_IRIC_TOUT; /* (timeout) */

goto exit ;

#ifdef UT
IIC.ICCR.BIT.IRIC =1 ;

#endif

R L T

/* */

R L e

if (mode DATA_READ_OPERATION) {

slave_addr = slave_addr | 0x01 ;

A T R T R T ]
/* */
A T 2 S

set_imask ccr(l); /* */

R L e e

/* */

R L e

IIC.ICDR = slave_addr ;

kK K K R KKK K Kk K Kk kK ko Kk Kk
/*  ICCR(IRIC) */
T T Y.
IIC.ICCR.BIT.IRIC = 0 ;
/* #4# (program note) ######FHHHHFHHHHEHHBHEHHHHEFH BB HFHHHHFH BB HEH BB HEH BB EF R F R </
/* ## ICDR IRIC lbyte write ## */
VAN £ ## */
JF HEHE AR R R R R </
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R L T T e

/* */
D B R T ]

set_imask_ccr(0); /* */

return (ret);

/********************************************************************************************************************************/
/* 1. set_data_seq */
/2. 12C */
/********************************************************************************************************************************/

unsigned int set_data_seq (unsigned char write_data)

{
int ret , timer_ wk;
ret = NORMAL_END ;
/*************************************************************************************************kk*******kkkk*******kkkk**/
/* */
/*************************************************************************************************kk*******kkkk*******kkkk**/
set_imask_ccr(1); /* */
/*************************************************************************************************kk*******kkkk*******kkkk**/
/* */
/*************************************************************************************************kk*******kkkk*******kkkk**/
IIC.ICDR = write data ;
/*************************************************************************************************kk*******kkkk*******kkkk**/
/* ICCR(IRIC) */
/*************************************************************************************************kk*******kkkk*******kkkk**/
IIC.ICCR.BIT.IRIC = 0 ;
/* ## (program note) ######HEHE#HHHHEHEHHHHHEHEHHEH AR A HE R AR EHHE R AR AR AR R R e ~/
/* ## ICDR IRIC lbyte write ## */
VAl 1 #H o/
/% REEHEE AR R R R R R R ~/
/*************************************************************************************************kk*******kkkk*******kkkk**/
/* */
/*************************************************************************************************kk*******kkkk*******kkkk**/
set_imask_ccr(0); /* */
/*************************************************************************************************kk*******kkkk*******kkkk**/
/* Acknowlege */
/*************************************************************************************************kk*******kkkk*******kkkk**/
ret = wait_ack() ;
if (ret !=0) { goto exit ;}
exit :
return (ret);
}
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[ R KKK KK KK KKK KKK KK KK KKK KKK KK K KKK K KKK K KKK K KK KKK KK KKK KKK KK K KKK K KKK K KKK K KKK K KK K KK K KK K KK K K kR K K kR K K XK K XK KR K Xk K

/* 1 set_end_proc */

/* 2 12C */

[ KKK KK KK KKK KKK KK KK KKK KKK KK KKK KK K KKK K KKK K KKK K KK KK KKK K KKK K K KKK K KK KK K KKK K KK K KK K KK K K K K K kR K K kR K K XKk K XKk K Xk K

unsigned int set_end proc ()

int ret , timer wk;

ret NORMAL END ;
/*************************************************************************************************k*k******************k*k*k/
/* ICCR(IRIC) */
/*************************************************************************************************k*k******************k*k*k/
IIC.ICCR.BIT.IRIC = 0 ;
/*************************************************************************************************k*k******************k*k*k/
/* */
/*************************************************************************************************k*k******************k*k*k/
IIC.ICCR.BYTE = 0xBO ;

exit :

return (ret);

[ R K KKK K KKK KK KK KKK KKK KK K KKK KKK KK K KKK K KKK K KK KKK KK KK KKK K K KKK K KKK K KK KK K KKK K KKK K KK K KK K KK K K kR K K kK K K KR K XKk K Xk K

/* 1

wait_write_end */

/* 2

12C */

[ R K KKK KKK KKK KK KKK KK KKK KKK KK K KKK K KKK K KKK K KKK K KK KKK KKK KK K KKK K KKK K KKK K KK K K KKK K KK K KK K KK K K kR K K KRR K XKk K XK Rk K Xk K

unsigned int wait write_end (unsigned char slave_addr

int ret , timer_ wk;

unsigned char ack_status ;

ret = NORMAL_END ;

com_timer.wait_100ms = 50 ;

do{
/**********************************************************************************************************************/
/* */
/**********************************************************************************************************************/
ret = set_start_condition() ; /* */

if (ret !=0) { goto exit ;}

/************************************************************************************************k******************k*k/
/* (Write) */
/************************************************************************************************k******************k*k/
ret = set slavesel seq ( CMD WRITE OPERATION , slave addr ) ;

if (ret !=0) { goto exit ;}
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| =]

[ R KRR K KKK KKK KRR KKK KKK KR KKK KK KKK R KK KK KKK KK KKK KKK KK KKK KK KKK R KK KK KKK KK KKK KK KK R KK KKK KK K Kk KKK K/
/* ICCR(IRIC)=1 */
[ R KRR KR KKK KKK KRR KKK KKK KK KKK KK KKK R KK KK KKK KK KKK KKK KK KKK KK KKK R KK KK R KK KK KKK K KK KK KKK KK KKK Kk KKK K/

com_timer.wait 100ms_scan = 50 ;

while (IIC.ICCR.BIT.IRIC == 0){ /* */

timer wk = com_timer.wait 100ms_scan ;

if (timer wk 0){ /* 5s 1 */
ret = I2C_IRIC_TOUT; /* (timeout) */

goto exit ;

#ifdef UT
IIC.ICCR.BIT.IRIC =1 ;

#endif

R

/* ICIER (ACKBR) ACK=0

*/

R e

if (com_timer.wait 100ms == 0){ /* 5s 1 */
ret = I2C_ACKB_TOUT; /* (timeout) */
goto exit ;

}

#ifdef UT
IIC.ICSR.BIT.ACKB 17

#endif

ack_status = IIC.ICSR.BIT.ACKB ;

/**********************************************************************************************************************/
/* */
/**********************************************************************************************************************/
ret = set_end _proc () ;

if (ret !=0) { goto exit ;}

} while (ack_status == 1) ; /* ACK=1 loop */
exit :

return (ret);

/********************************************************************************************************************************/
/* 1. set_master_rcv_mode */
/* 2. Master */
/********************************************************************************************************************************/
unsigned int set master_rcv_mode ()
{

int ret , timer_ wk;

unsigned char dummy data ;

ret = NORMAL_END ;
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R L T T e

/* */
D B R T ]

IIC.ICCR.BYTE = OxAl ;

A B AR L E R ey
/* ICMR (WAIT) */
A B T T ]

IIC.ICMR.BIT.WAIT = 1 ;

/***************************************************************************************************************************/
/* ICSR(ACKB) 0 ( ) */
/***************************************************************************************************************************/

IIC.ICSR.BIT.ACKB = 0 ;

exit

return (ret);

/********************************************************************************************************************************/
/* 1. start_read_seq */
/* 2. read dummy read */
/********************************************************************************************************************************/

void start_read seq ()

{
unsigned char dummy_data ;
%Rk Rk Kk Kk kK Kk kKK kK kKKK KKK KK KKK KKKk kK KKKk Kk kKK Kk Kk kKK kK kK kK kK Kk kKK Kk kK kK Kk Kk Kk kK Kk Kk Kk kK Kk Kk Kk kK kK Kk kK kK kK Kk kK Kk Kk Kk Kk kK kK Kk
/* */
%Rk Rk KKk Kk Kk kKKK kK kKKK KKK KKK KKKk kKKK Kk Kk Kk kKK KKk kKK Kk Kk Kk Kk kK Kk kK Kk kK kK kK Kk Kk Kk kK Kk Kk kK Kk kK kK Kk Kk Kk Kk Kk kK Kk kK Kk Kk Kk Kk kK kK kK
set_imask ccr(l); /* */
%Rk Rk kK Kk kK kK kKK KKK KKK KKK KK KK KKKk KKk Kk Kk Kk KKk kK Kk KKk kK kK kK kK kK kK kK Kk Kk kK kK kK kK kK kK Kk kK kK Kk kK Kk kK kK Kk Kk kK kK Kk kK kK Kk kK kK Kk Kk k
/* duumy read */
%Rk Rk kK Kk kK kK kKK kKK KKK KKK KKK KKK KKKk KKKk kK kK Kk kK kK kK kK Kk Kk Kk Kk kK kK kK kK kK Kk Kk Kk Kk kK Kk Kk kK Kk Kk kK Kk kK Kk Kk kK kK kK kK Kk Kk kK Kk kK k kK k
dummy_data = IIC.ICDR ;
/* ## (program note) ####F#FHFHFHHHHFHFEFRHHHERERFEFRFHRERERFEF R R R R R F R/
/* ## duumy read SCL ## */
/* 4 ICSR(ACKB) = 0 9 SCL Low ## x/
/5 dHE R R e +/
%Rk Rk kKK kKK kKK kKKK KKK KKKk kKKK KK KKKk KKKk kK kK Kk kK Kk kK Kk Kk kK kK kKK kKK kK kK kKK Kk Kk Kk Kk Kk kK Kk Kk Kk kK Kk Kk Kk kK kK Kk Kk Kk kK kK Kk kK Kk Kk kK k
/* ICCR(IRIC) */
%Rk KKk Kk Kk kKKK kKKK kKK KKKk KK KK KK KKKk KKk KKk kK kK kKK kK kK kK kK Kk Kk kK kK kK Kk Kk kK Kk kK kK kK kK Kk Kk kK kK Kk Kk Kk kK kK kK kK Kk Kk kK kK Kk kK kK Kk Kk k
IIC.ICCR.BIT.IRIC = 0 ;
/* ## (program note) ####F#F##HHHHEHFHFRFHFHHERFRFRF R R R R R FRH R R R R F AR R </
/* ## ICDR IRIC lbyte write ## */
VAl 31 #H o/
/% dHE R R R </
%Rk Rk KKk Kk Kk kKKK kK KKK KKK KKK KKKk KKk Kk KKk Kk kK kK kK kK Kk Kk Kk kK Kk kK Kk kK Kk kK kK kK kK kK kK kK Kk kK kK Kk kK Kk kK kK Kk Kk kK kK Kk kK Kk kK kK Kk kK k kK k
/* */
%Rk Rk KKk Kk Kk kKKK kK KKK KKK KKK KKKk KKk Kk KKk Kk kK kK kK kK Kk Kk Kk kK Kk kK Kk kK Kk kK kK kK kK kK kK kK Kk kK kK Kk kK Kk kK kK Kk Kk kK kK Kk kK Kk kK kK Kk kK k kK k
set_imask _ccr(0); /* */
}
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[ R KKK KK KK KKK KKK KK KK KKK KKK KK K KKK K KKK K KKK K KK KKK KK KKK KKK KK K KKK K KKK K KKK K KKK K KK K KK K KK K KK K K kR K K kR K K XK K XK KR K Xk K

/*
/*

1. get_data_seq */

2. 12C */

[ KKK KK KK KKK KKK KK KK KKK KKK KK KKK KK K KKK K KKK K KKK K KK KK KKK K KKK K K KKK K KK KK K KKK K KK K KK K KK K K K K K kR K K kR K K XKk K XKk K Xk K

unsigned int get_data_seq (unsigned char *read data)

{

int ret , timer_ wk;

unsigned char dummy_data ;

ret = NORMAL_END ;

A B A R T ]
/* ICCR(IRIC)=1 */
D e ]

com_timer.wait_100ms_scan = 50 ;

while (IIC.ICCR.BIT.IRIC == 0){ /* */

timer wk = com_timer.wait 100ms_scan ;

if (timer_wk == 0){ /* 5s 1 */
ret = I2C_IRIC_TOUT; /* (timeout) */

goto exit ;

#ifdef UT
IIC.ICCR.BIT.IRIC =1 ;

#endif

R L T

/* ICCR(IRIC) (wait ) */

R L e

IIC.ICCR.BIT.IRIC = 0 ;

A B A R T ]
/* ICCR(IRIC)=1 */
A T R T R T ]

com_timer.wait_100ms_scan = 50 ;

while (IIC.ICCR.BIT.IRIC == 0){ /* */

timer wk = com_timer.wait 100ms_scan ;

if (timer_wk == 0){ /* 5s 1 */
ret = I2C_IRIC_TOUT; /* (timeout) */

goto exit ;

#ifdef UT
IIC.ICCR.BIT.IRIC =1 ;

#endif

A B A R ]
/* */
A B R R T ]

set_imask ccr(l); /* */

A B R R T ]
/* */
A T S S

*read_data = IIC.ICDR ; /* data read */
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T I T Y.
/*  ICCR(IRIC) */
T T Y.
IIC.ICCR.BIT.IRIC = 0 ;
/* #4# (program note) ######FHHHHFHHHHFHHBHEHRHHEFH BB HFHBHHFH BB HEH BB EH BB EF R F RS </
/* ## ICDR IRIC lbyte write ## */
/* # ## */
JF HEHE A R R R R </

A B A R T ]
/* */
A B A R T ]

set_imask _ccr(0); /* */

exit

return (ret);

/********************************************************************************************************************************/
/* 1. get_end_data_seq */
/* 2. 12C */
/********************************************************************************************************************************/
unsigned int get_end data seq (unsigned char *read_data)
{

int ret , timer_ wk;

unsigned char dummy_data ;

ret = NORMAL_END ;

/***************************************************************************************************************************/
/*  ICCR(IRIC)=1 */
/***************************************************************************************************************************/
com_timer.wait_100ms_scan = 50 ;
while (IIC.ICCR.BIT.IRIC == 0) { /* */
timer wk = com_timer.wait 100ms_scan ;
if (timer_wk == 0){ /* 5s 1 */
ret = I2C_IRIC_TOUT; /* (timeout) */

goto exit ;

#ifdef UT
IIC.ICCR.BIT.IRIC =1 ;

#endif

R L e
/* ACK "1" (NOACK) */
R L e e

IIC.ICSR.BIT.ACKB = 1 ;

A B R R T ]
/* */
A B R R T ]

IIC.ICCR.BYTE = OxBl ;
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| =]

R L T T e

/* ICCR(IRIC) (wait ) */

R L e e

IIC.ICCR.BIT.IRIC = 0 ;

R L

/* ICCR(IRIC)=1 */

6 Kk kK Kk kK Kk kKK ok Kk ok ok K ko ok Kk ok Kk ok ek Kk ok Kk ok ok ok ok kK ko ok ko ok ko ok ok Kk ok ok Kk ok ok Kk ok ok Kk ok ok Kk ok ok ok ok ok ok Kk ok ok kK ko

com_timer.wait_ 100ms_scan = 50 ;
while (IIC.ICCR.BIT.IRIC /* */
timer wk = com_timer.wait_ 100ms_scan ;
if (timer_wk 0) { /* 5s 1 */
ret = I2C_IRIC_TOUT; /* (timeout) */

goto exit ;

#ifdef UT
IIC.ICCR.BIT.IRIC =1 ;

#endif

D T S T ey
/* ICMR (WAIT) */
A B A R T ]

IIC.ICMR.BIT.WAIT = 0 ;

/***************************************************************************************************************************/
/* */
/***************************************************************************************************************************/

set_imask_ccr (1) ; /* */

A B A R R ]
/* */
D B R T ]

*read_data = IIC.ICDR ; /* data read */

%Rk Rk kK Kk kK kKK kKKK KKK KKKk KKK KKK KKKk KKKk kK kK kKKK Kk kK Kk kKK kK kK kK kK Kk kR kK kK kK kK kK kK kK kK kK Kk kK Kk Kk Kk Kk Kk kK Kk kK kK kK Kk Kk kK kK Kk Kk k
/*  ICCR(IRIC) (wait ) */
%Rk Rk kK Kk kK kK kKK kKKK kKKK KKK KKKk kKK kK KKKk Kk KKk kK kK kK kKK kK kK kK kK kK kK Kk Kk kK Kk kK kK Kk kK Kk Kk Kk kK Kk Kk kK kK Kk kK kK kK Kk kK kK Kk kK kK Kk Kk k
IIC.ICCR.BIT.IRIC = 0 ;
/* ## (program note) #######HHHFHHERERERH R ERER R AR R R R R R R R R R R R ¢/
/* ## ICDR IRIC lbyte write ## */
VAl 1 #H o/
% EREEEEER R R R R R R R R R R R R ¢/

/***************************************************************************************************************************/
/* */
/***************************************************************************************************************************/

set_imask_ccr(0) ; /* */

R L T e

/* ICCR(IRIC) , */

R L

IIC.ICCR.BYTE = 0xBO ;

return (ret);
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[ R KKK KK KK KKK KKK KK KK KKK KKK KK K KKK K KKK K KKK K KK KKK KK KKK KKK KK K KKK K KKK K KKK K KKK K KK K KK K KK K KK K K kR K K kR K K XK K XK KR K Xk K

/*
/*

1. com_i2c_master_recive */

2. slave */

[ KKK KK KK KKK KKK KK KK KKK KKK KK KKK KK K KKK K KKK K KKK K KK KK KKK K KKK K K KKK K KK KK K KKK K KK K KK K KK K K K K K kR K K kR K K XKk K XKk K Xk K

unsigned int com_i2c master_ recive ( unsigned char slave_addr ,unsigned char *recive_data )

{

int ret , i , length ;

unsigned int d_int ;
unsigned char d_byte[2];

} buf;

ret = NORMAL_END ;

/***************************************************************************************************************************/
/* */
/***************************************************************************************************************************/

ret = set_start_condition() ; /* */

if (ret 0) { goto exit ;}

R L T

/* (read) */

R L R T e

ret = set_slavesel seq ( DATA READ OPERATION , slave_ addr ) ;

if (ret !=0) { goto exit ;}

/***************************************************************************************************************************/
/* Acknowlege */
/***************************************************************************************************************************/
ret = wait ack() ;

if (ret !

{ goto exit ;}

/***************************************************************************************************************************/
/* */
/***************************************************************************************************************************/
ret = set_master_ rcv_mode () ;

if (ret !=0) { goto exit ;}

/***************************************************************************************************************************/
/* dummy read */
/***************************************************************************************************************************/

start_read_seq () ;

/***************************************************************************************************************************/
/* 2byte */
/***************************************************************************************************************************/
ret = get_data _seq ( &buf.d byte[0] ) ;

if (ret !=0) { goto exit ;}

ret = get_data _seq ( &buf.d byte[l] ) ;

if (ret !=0) { goto exit ;}

*recive_data = buf.d byte[0] ;
*recive_data ++ ;
*recive data = buf.d byte[l] ;

*recive_data ++ ;

length = buf.d int ;
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/* ## (program note) ####HHHH R R R R R E  E E  +/
VAl 31 *recive data length ## x/

% EREEEEE R R R R R R R R R R R R R R R R/

/*************************************************************************************************k*k******************k*k*k/
/* */
/*************************************************************************************************k*k******************k*k*k/
for (i=0; i< (length-1) ; i++){

ret = get_data _seq ( &buf.d byte[0] ) ;

if (ret !=0) { goto exit ;}

*recive_data = buf.d byte[0] ;

*recive_data ++ ;

R L T

/* (1byte) */

/*************************************************************************************************k*k******************k*k*k/
ret = get end data seq ( &buf.d byte[0] ) ;

if (ret !=0) { goto exit ;}

*recive_data = buf.d byte[0] ;

R L e

/* I2C BUS */

[ REE KKK KKK KKK KKK H KKK KKK KKK F KKK KKK KKK KA F KKK KA I K KKK KRR KKK IR KKK AKX K KKK KKK KA IR K KKK I XK KKK I KX K KKK [

set_i2c_init (1) ; /* i2c int enable */

return (ret);

/***************************************************************************************************************************/
/* */
/***************************************************************************************************************************/
set_end _proc () ;

/***************************************************************************************************************************/
/*  I2C BUS */

R L T

set_i2c_init (1) ; /* i2c int enable */

return (ret);

[ R KKK KK KK KKK KKK KK KKK KK KKK KK KKK KK K KK KKK KKK K KKK K KKK KK KKK K KKK K K KKK K KKK K K KK K K XK K K KK K KK K KK K K kR K K kK K XK K XKk K Xk Kk

/*
/*

1. com_i2c_master_send */

2. Master->Slave */

[ K KKK KK KKK KK KK KKK KK KKK KKK KK K KKK K KKK KKK K KKK K KKK K KK KKK KKK K K KKK K KK K K KKK K XK K KK K KK K KK K K KR K K kR K XKk K XKk K Xk Kk

unsigned int com_i2c _master_send ( unsigned char slave_addr , unsigned int data_length , unsigned char *send data )

{

int ret , i ;

union {
unsigned int d_int ;
unsigned char d_byte[2];

} buf;
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H8/3664

ret = NORMAL_END ;

/***************************************************************************************************************************/
/* I2C BUS */

R L e

set_i2c_init (0) ; /* i2c int disable */

/***************************************************************************************************************************/
/* */
/***************************************************************************************************************************/
ret = set_start_condition() ; /* */

if (ret !=0) { goto exit ;}

/*************************************************************************************************k*k******************k*k*k/
/* (Write) */
/*************************************************************************************************k*k******************k*k*k/
ret = set slavesel seq ( CMD WRITE OPERATION , slave addr ) ;

if (ret !=0) { goto exit ;}

/***************************************************************************************************************************/
/* Acknowlege */
/***************************************************************************************************************************/
ret = wait ack() ;

if (ret !=0) { goto exit ;}

/*************************************************************************************************k*k******************k*k*k/
/* */
/*************************************************************************************************k*k******************k*k*k/
buf.d int = data_length ;

ret = set_data_seq ( buf.d byte[0] ) ;

if (ret !=0) { goto exit ;}

ret = set_data_seq ( buf.d byte[l] ) ;

if (ret !

{ goto exit ;}

A T R T R T ]
/* */
A T 2 S

for (i=0; i< data_length ; i++){

buf.d byte([0] *send_data ;
ret = set_data_seq ( buf.d byte[0] ) ;
if (ret !=0) { goto exit ;}

*send_data ++ ;

/*************************************************************************************************k*k******************k*k*k/
/* */
/*************************************************************************************************k*k******************k*k*k/
ret = set_end proc () ;

if (ret !=0) { goto exit ;}

return (ret);

A B R R T ]
/* */
A T S S

set_end _proc () ;
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R L T T e

/* I2C BUS */

R L e e

set_i2c_init (1) ; /* i2c int enable */

return (ret);

[ KKK KK KK KKK KKK KK KK KKK KKK KK KKK KK K KKK K KKK K KKK K KKK K KKK K KKK K K KKK K KK KK K KK K XK K K KK K KK K KK K K kR K K kKR K K XK K XKk K Xk K

/* 1

com_int ctl */

/x 2 set_imask_ccr <- 0 TimerZz */

[ R KKK KK KK KKK KKK KK KK KKK K KKK K KKK K KKK K KKK K KK KKK KK KKK KK KKK KKK K K KKK K KKK K KK K KKK K KK K KK K KK K K kR K K kKR K K XKk K XK KR K Xk K

void com_int_ctl (unsigned char kind)

if (kind 0) {
/**********************************************************************************************************************/
/* SCI3 disable */

6 Kk ok Kk kK Kk KKKk ok Kk kK Kk kK Kok ok K Kk ok ok Kk ok ok Kk ok ok ko ok ko ok Kk ok Kk ok kK ok ok ok Kk ok ok Kk ok ok ok ok ok ok ko ok ok Kk ok ok K Kk ok

SCI3.SCR3.BYTE = 0x10; /* RCV int disable */

/**********************************************************************************************************************/
/* I2C disable */
/**********************************************************************************************************************/

IIC.ICCR.BIT.IEIC = 0 ; /* 12C disable */

/**********************************************************************************************************************/
/* TimerW */
/**********************************************************************************************************************/

TW.TIERW.BIT.IMIEA =1 ; /* timerW IMFA enable */

/**********************************************************************************************************************/
/* */
/**********************************************************************************************************************/

set_imask_ccr(0); /* */

else{
/**********************************************************************************************************************/
/* ( ; ) */
/**********************************************************************************************************************/
set imask ccr(l); /* */
/**********************************************************************************************************************/
Vad SCI3 enable */
/**********************************************************************************************************************/

SCI3.SCR3.BYTE = 0x50; /* RCV int enable */

/**********************************************************************************************************************/
/* 12C enable */
/**********************************************************************************************************************/

IIC.ICCR.BIT.IEIC =1 ; /* 12C enable */

/**********************************************************************************************************************/
/* TimerW */
/**********************************************************************************************************************/

TW.TIERW.BIT.IMIEA = 0 ; /* timerW IMFA enable */
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/* e */
/* 4.4 i2c — - %/
/* e */

[ KKK KK KK KKK KKK KK KK KKK KKK KK KKK KK K KKK K KKK K KKK K KK KK KKK K KKK K K KKK K KK KK K KKK K KK K KK K KK K K K K K kR K K kR K K XKk K XKk K Xk K

/* 1

/* 2

n8_i2c */

I2C BUS */

[ R KKK KK KK KKK KKK KK KK KKK KKK KK KKK KK K KKK KK KKK KK KKK KKK K KKK KK KKK K K KKK K KKK K KKK K KK K K KK K KK K KKK K kR K K kK K XK K XK Rk K Xk K

#pragma interrupt( h8_i2c

void h8_i2c ( void

int

i, 3, timer_wk;

unsigned int ret ;

unsigned char slave_addr , dummy data ;

union {

unsigned int d_int ;

unsigned char d_byte[2];

} length;

ret

= NORMAL_END ;

memset ( com_i2c_packet,0,128 );

R L e

/*
/*

set_imask ccr <- 0 IREQO-3 SCI rcvint */

Timerz */

[ REE KKK KKK KKK KKK H KKK KKK KKK F KKK KKK KKK KA F KKK KA I K KKK KRR KKK IR KKK AKX K KKK KKK KA IR K KKK I XK KKK I KX K KKK [

com_int_ctl(0) ; /* ccr <= 0 TimerZz */

R L e

/*

*/

R L e

if

(IIC.ICCR.BIT.IRIC /* */

if (IIC.ICSR.BIT.AAS /* */

/*****************************************************************************************************************/
/* slave_addr r/w */

R e L

slave_addr = IIC.ICDR ;

R T e L
R T e L

R R e

/* */
/* : 2byte */
/* : Max 256 byte */
/* com_i2c_packet */

R T L
R T L

R T e e

R T e L

/* ICCR(IRIC) */

R T e L

IIC.ICCR.BIT.IRIC = 0 ;

if ((slave_addr & 0x01) 0) { /* write */

/************************************************************************************************************/
/* (2byte) */

[ REEE KK KKK KKK KKK H KKK KKK R KK KKK R KK KK EF R KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK XK KKK [
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for

}

(1=0; i< 2 ; i++){

R ]
/*

ICCR(IRIC)=1 */

R ]

com_timer.wait_100ms_scan = 50 ;
while (IIC.ICCR.BIT.IRIC == 0) { /* */
timer wk = com_timer.wait 100ms_scan ;
if (timer wk == 0){ /* 5s 1 */
ret = I2C_IRIC_TOUT; /* (timeout) */
goto exit ;
}
#ifdef UT
IIC.ICCR.BIT.IRIC = 1 ;
#endif }

R ]

/* */

R L ]

set_imask ccr(l); /* */

R L ]

/* */

R L ]

length.d byte[i] = IIC.ICDR ; /* data read */

36 K Kk kK Kk ok ok Kk kK Kk ok Kk ok Kk ok Kk ok ok ok ok Kok ok K ko ok kK ok ok Kk ok ok Kk ok ok Kk ok ok Kk ok ok Kk kK Kk kK

Vad ICCR (IRIC) */

]k K kK Kk kK Kk kK Kk ok Kk ok Kk ok ok Kk ok kK ok ok ok ok Kk ok ok ko ok ok Kok ok ok Kk ok ok Kk ok ok Kk ok ok Kk ok ok kK ok kK Kk kK
IIC.ICCR.BIT.IRIC = 0 ;

/* ## (program note) #########HHHH R HERHHERHERHEIRHERHER R IR AR R AR AR H AR IR </

/* ## ICDR IRIC lbyte write #H o*/

VAdE 21 #H o/

JF R R R R R R R R R R R R R R R R R R R R R </

R L ]

/* */

R L ]

set_imask _ccr(0); /* */

[ REEE KK KKK KKK KKK H KKK KKK R KKK KKK R KK KKK R KKK KKK KKK K EF A KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KK kK [

/*

( length ) */

R E KK KKK KKK KKK H KKK KKK R KK KK EF R KK KKK R KK KKK KKK KKK A KKK KKK KKK AF KKK KKK KKK KKK KKK KKK XK KK KK [

for

(i=0; i< length.d int ; i++){
/*******************************************************************************************************/
/*

ICCR(IRIC)=1 */

R L ]

com_timer.wait_100ms_scan = 50 ;
while (IIC.ICCR.BIT.IRIC == 0){ /* */
timer wk = com_timer.wait 100ms_scan ;
if (timer wk == 0){ /* 5s 1 */
ret = I2C_IRIC_TOUT; /* (timeout) */
goto exit ;
}
#ifdef UT
IIC.ICCR.BIT.IRIC =1 ;
#endif
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R ]

/* */

R ]

set_imask ccr(l); /* */

R L ]

/* */

R L ]

com_i2c_packet([i] = IIC.ICDR ; /* data read */

R Rk kKKK R KRR R KRR R KRR Rk KRR R kKR kKRR Rk KRk R kKR ko kR Rk KRRk Rk kR Kk R/
/*  ICCR(IRIC) */
Rk kR KKK R KKK KR KRR R KRR Rk KRR R kKRR KRk Rk KRk R kR Rk kR Rk KRk R KKk R KKk R/
IIC.ICCR.BIT.IRIC = 0 ;
/* ## (program note) ####F#F#FHFHHHHEHFRFRFHHEHERFEFRHHREHERFEFRH B R ER R F R H R </
/* ## ICDR IRIC lbyte write ## */
/* 4 ## x/
/6 dHEH R R R R </

D
/* */
D L

set_imask_ccr(0); /* */

/************************************************************************************************************/
/************************************************************************************************************/
/* */
/************************************************************************************************************/

R L

/* ## (program note) #######FHHFHHEREREHHERERERERHRHERERER R R R R R R Y/
/* ## ## x/
% EREEEEE R R R R R R R R R R R R R Y/

com_cnsl_msg ("¥n") ;
com_cnsl_msg("length =%02X¥n", length.d_int) ;

com_cnsl_msg("data = ") ;

for (i=0; i< 8 ; i++4){
com_cnsl msg("%$02X%02X%02X%02X %02X%02X%02X%02X %$02X%02X%02X%02X %02X%02X%02X%02X ¥n"
,com_i2c_packet[i*16+ 0],com_i2c_packet[i*16+ 1],com_i2c_packet[i*16+ 2],com_i2c_packet[i*16+ 3]
,com_i2c_packet[i*16+ 4],com_i2c_packet[i*16+ 5],com_i2c_packet[i*16+ 6],com_i2c_packet[i*16+ 7]
,com_i2c_packet[i*16+ 8],com_i2c_packet[i*16+ 9],com i2c_packet[i*16+10],com i2c_packet [i*16+11

,com_i2c_packet[i*16+12],com_i2c_packet[i*16+13],com_i2c_packet[i*16+14],com_i2c_packet[i*16+15]) ;

/************************************************************************************************************/
/*  ICCR(TRS)=1 */
/************************************************************************************************************/
com_timer.wait_100ms_scan = 50 ;
while (IIC.ICCR.BIT.TRS == 0) { /* slavec */
timer wk = com_timer.wait_ 100ms_scan ;
if (timer_wk == 0){ /* 5s 1 */
ret = I2C_TRS_TOUT; /* (timeout) */

goto exit ;
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#ifdef UT

IIC.ICCR.BIT.TRS = 1 ;

#endif

}
/* ## (program note) ######4HHHHFHHHHFHHHHFHBBHEH BB HEH BB HEH BB HEF R HEF R E SR F AR
/* ## Sbyte 8bit (R/W) "1v #H ox/
/* ## IIC.ICCR.BIT.TRS = 1 #H o/

% EREEEE R R R R R R R R R R R R R Y/

/************************************************************************************************************/
/*  ICCR(IRIC)=1 */
/************************************************************************************************************/
com_timer.wait_100ms_scan = 50 ;
while (IIC.ICCR.BIT.IRIC == 0) { /* */
timer wk = com_timer.wait 100ms_scan ;
if (timer_wk == 0){ /* 5s 1 */
ret = I2C_IRIC_TOUT; /* (timeout) */

goto exit ;

#ifdef UT
IIC.ICCR.BIT.IRIC =1 ;

#endif

R ey

R ey

/* */
/* : 2byte */
/* : Max 256 byte */
/* com_i2c_packet */

6 K kK Kk kK Kk kK Kk ok Kk ok Kk ok Kk ok kK ok kK ok ok ko ok ko ok Kok ok K Kk ok ok Kk ok Kk ok ok Kk ok ok Kk ok ok Kk ok ok kK kK

6 Kk kK Kk kK Kk kK Kk ok Kk ok Kk ok Kk ok kK ok ok ok ok ko ok ko ok kK ok ok Kk ok ok Kk ok ok Kk ok ok Kk ok ok Kk ok ok Kk ok ok kR kK

/************************************************************************************************************/
/* (2byte) */
/************************************************************************************************************/
for (i=0; i< 2 ; i++){
/*******************************************************************************************************/
/* ICCR(IRIC) */
/*******************************************************************************************************/

IIC.ICCR.BIT.IRIC = 0 ;

R S S S ]
/* */
R e S ]

IIC.ICDR = length.d byte[i] ;

R R R
/* ICCR(IRIC)=1 */
R R e
com_timer.wait_ 100ms_scan = 50 ;
while (IIC.ICCR.BIT.IRIC == 0) { /* */
timer wk = com_timer.wait_ 100ms_scan ;
if (timer_wk == 0){ /* 5s 1 */
ret = I2C_IRIC_TOUT; /* (timeout) */

goto exit ;
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#ifdef UT
IIC.ICCR.BIT.IRIC =1 ;

#endif

/************************************************************************************************************/
/* ( length ) */
/************************************************************************************************************/
for (i=0; i< length.d int ; i++){
/*******************************************************************************************************/
/* ICCR(IRIC) */
/*******************************************************************************************************/

IIC.ICCR.BIT.IRIC = 0 ;

A
/* */
R L]

IIC.ICDR = com_i2c_packet[i] ;

R ]
/* ICCR(IRIC)=1 */
R ]
com_timer.wait_ 100ms_scan = 50 ;
while (IIC.ICCR.BIT.IRIC == 0) { /* */
timer wk = com_timer.wait_ 100ms_scan ;
if (timer_wk == 0){ /* 5s 1 */
ret = I2C_IRIC_TOUT; /* (timeout) */

goto exit ;

#ifdef UT

IIC.ICCR.BIT.IRIC =1 ;

#endif
}
}
/* ## (program note) ####F#F##HHHHEHFFRFHH R ERFEFRF B R R ERFEFRHH R R R F AR R~/
/* Master 4dbyte ## */
VAl 31 #H o/

% EREEEEEE R R R R R R R R R R </

/************************************************************************************************************/
/* */
/************************************************************************************************************/
/************************************************************************************************************/
/*  ICSR(ACKB)=1 */
/************************************************************************************************************/
com_timer.wait_100ms_scan = 50 ;
while (IIC.ICSR.BIT.ACKB == 0) { /* */
timer wk = com_timer.wait 100ms_scan ;
if (timer wk == 0){ /* 5s 1 */
ret = I2C_ACKB_TOUT; /* (timeout) */

goto exit ;
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//
//

#ifdef UT
IIC.ICSR.BIT.ACKB = 1 ;

#endif

/*****************************************************************************************************************/
/* ICCR(TRS) (slave ) */

3 Kk ok Kk ok KKk KKk kK Kk kK Kk ok K Kk ok Kk ok ok Kk ok kK ok kK ko ok ko ok Kk ok Kk ok ok kK ko ok Kk ok ok K ko ok ok ko ok ok Kk ok ok kK ko

IIC.ICCR.BIT.TRS = 0 ;

/*********************************************************************************************‘k**‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k***/
/* dummy read */

R T e L

dummy_data = IIC.ICDR ;

J A L S
/* ICCR(IRIC) */
J A L

IIC.ICCR.BIT.IRIC = 0 ;

R T
/* ICCR(IRIC)=1 */
R e
com_timer.wait_ 100ms_scan = 50 ;
while (IIC.ICCR.BIT.IRIC == 0) { /* */
timer wk = com_timer.wait_ 100ms_scan ;
if (timer_wk == 0){ /* 5s 1 */
ret = I2C_IRIC_TOUT; /* (timeout) */

goto exit ;

#ifdef UT
IIC.ICCR.BIT.IRIC =1 ;

#endif

else(
sprintf (com debug_info," invalid slave address ¥n");

com_write sireal data(&com_debug_info[0]) ;

R L e e

/* ICCR(IRIC) */

R L e

IIC.ICCR.BIT.IRIC = 0 ;

A B R R T ]
/* */
A T S S

IIC.ICSR.BIT.RAS =0 ; /* */
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/*

/*
/*

/*
/*

/*

/* 5.3 TimerW

R L T T e

/*

*/

R L e e

if

(ret != NORMAL_END) {

sprintf (com_debug_info,"

i2c_int_exec err (%02X)¥n",ret);

com_write sireal data(&com_debug_info[0]) ;

/%

*/

R L T e

/*

IREQO-3 SCI rcvint

*/

R L e

com_int_ctl(l) ;

*/

*/

*/

*/

*/

*/

________________________________________________________________________________________________________ x/

struct {

int counter;
int wait_10ms;

int wait_100ms;

*/
*/

*/

int wait_100ms_scan;

}com_timer;

/*
/*

______ x/

.
.
.
.

100ms
10mswait
100ms wait

100ms wait

( )

(for 12C)

*/

*/
*/
*/
*/

*/

_________ x/

*/

liaiaiaissdssaiasasassadatatasisiadatatasissasatatatisiasatatatistasatatatasiatatatatisissaiatatasistatatatasistaiatass g

liaiaiaissdssaiasasassadatatasisiadatatasissasatatatisiasatatatistasatatatasiatatatatisissaiatatasistatatatasistaiatass g

TimerW

*/
*/
*/

FHEER R R R R R R R R E E  E E  E  E E +/

% EHEEEEE R R R R R R R R R R R R R R R

R L e e

/*

timerw

*/

R T T

.TCRW.BIT.CKS
.TCRW.BIT.CCLR
.TIOR0.BIT.IOA
.TIERW.BIT.IMIEA

.GRA

3
1
0 ;
1

20000 ;

.
.
.
.
.

®/8
GRA
GRA
IMFA

10msec

*/
*/
*/
*/
*/

/* ## (program note) ######EH#HHHHERERERH R ER R R R R R R R R R R R ¢/

/* ##

H8/3687

## x/

/% EHEEEE R R R R R R R R R R R R R Y/
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TW.TCNT =0 ; /* */

D B R T ]
/* */
A B AR LR ey

set_imask _ccr(0); /* */

R L T T e

/* timerw start */
/* com_change_frq timer start */
/* TimerW sleep */

R L T e

TW.TMRW.BIT.CTS =1; /* imer start */
/* e */
/* 5.4 TimerW - %/
/* e */

[ K KKK KK KKK KK KK KKK KKK KK KKK KK K KKK K KKK K KK KK K KKK K KKK K KKK KK KKK K K KKK K KKK K KKK K KK K KK K KK K KK K K KR K K kKR K K XKk K XKk K Xk K

/* 1 h8_timerw */

/* 2 10msec */

/**************************************************************************************************k*k*k*k******************k*k**/
#pragma interrupt( h8 timerw )

void h8_timerw( void

A B R TR e
/* */
D B A R e ]

com_global.dummy = TW.TSRW.BYTE; /* dummy read */

TW.TSRW.BIT.IMFA = 0 /* IMFA clear */

/***************************************************************************************************************************/
/* 10msec -1 */
/***************************************************************************************************************************/
if( com timer.wait 10ms>0 )

com_timer.wait_ 10ms --;

/************************************************************************************************k**kk**kk**k***k**kk**kk**k/
/* */
/************************************************************************************************k**kk**kk**k***k**kk**kk**k/
com_timer.counter++;
if ( com_timer.counter >= 10 ) {
/**************************************************************************************************k***k**kk**kk**k***k/
/*  100msec -1 */
/**************************************************************************************************k***k**kk**kk**k***k/
if ( com_timer.wait_100ms>0 )
com_timer.wait_100ms --;
if ( com_timer.wait_100ms_scan>0 )

com_timer.wait_ 100ms_scan -

com_timer.counter = 0;
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4. SEXRE

o H83664 /N—F N—FRUxT~v=aT/) LIV R F7 )0 I%T)
o P’C/\AfEHYE (Phlips %17)
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ETRC 8%
BETHRE
Rev. #17H R— wRA bk
1.00 2003.09.24 — AR AT
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REHFTICEAT AHREN
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AHYFET ., BHEOFEREULOBEXTRIEICL - THREE LT, ASER. KKEHR, 12
MBEGEEZELSELRVEL S BREMEEE LI-URFRGT, EREXRERET. RBEMHIERGGE
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AEHCFAACKELTOBESE
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2. XEBHICEHOHRT—4. . R, 7RIS L, 7ILId)XLZOMISARBEAOFERICERT
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