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IC ZhR=fU = HiF
L 3
1.1 SM59R16A2/ SM59R08A2
1.2 SM59R16A5/SM59R09A5/SM59R05A5/SM59R16A3/SM59R09A3/SM59R05A3
1.3 SM59R04A2/SM59R04A1/SM59R03A1/SM59R02A1

2 NIC ffr st
2.1 fu™Ffift SCL (clock)* SDA (data) [qfise » ~ 4t | Fi «
22 g : SCL 4t ffyfi'3E 400Kbps(f! il (7L SFR IICBR[2:0]) -
2.3 IIC i :#{& master F5 slave FyFEifgiz"
2.4 LI EHRXIF, TXIF) R R S o 7 <

2.5 Ellﬁj‘[’iﬁr%ig » Master ’Ifﬁ['fFFl’ FIEE 4 NIC p@?%gw(START) . Qm%EU(Re-START)B@»L'—(STOP)

(% : Slave R fi* (3] IIC 9 START » Re-START » STOP fg5f -
2.6 Slave f %]i'#§ 127 devices - E&ﬁ*ﬁ%ﬁilﬁﬁqﬁﬂﬁﬂ% 400pF -

1S 1 P
| I I | Il I | I ] 11
START ADDRESS RIW ACK DATA ACK DATA ACK STOP
condition condition

3 PA4IIC (IIC function pin assignment)Zf :

P4IIC
(SPI function pin assignment)

SM59R16A5 O
SM59R09A5

SM59R05A5 O
SM59R16A3 O
SM59R09A3 O
SM59R05A3 O
SM59R16A2 X
SM59R08A2 X
SM59R04A2 O
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SM59R04A1 O
SM59R03A1 O
SM59R02A1 O

O+ &7 FERBER T [Eli: | P4IIC er
Notice : ﬁ&?J#y]JXPac%k;g?gi)ﬂH; If(l) ’%“I;ﬂCPZH Bl % J“J[MJH
P4IIC (IIC function pin assign)zfH
['JEINC - @l%a\:gllﬁﬁ(ﬁ??ﬁﬁﬁﬂ %Ur’ﬂf‘ﬁ E=PLEP4 > AEC A ﬁ»qﬂj’ﬂ?ﬁj < EH
AU PRI

Mnemonic | Description | Direct | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0 | RESET

Serial interface 0 and 1

AUX | Auxiliary register | 91h | BRS | P4CC | P4SPI | P4URL | P4lIC [ POKBI | - [ DPS | OOH

P4IIC: P4IIC = 0 — lIC function on P1.
P4lIC = 1 — lIC function on P4.

P4IIC | IC_SCL | lIC_SDA
0 P1.6 P1.7
1 P4.0 P4.1

4 |IC ﬁl%ﬁff#ﬁ’* FI'—}%E‘ SPI Special Function Register (SFR)

Mnemonic | Description | Direct | Bit 7 | Bit 6 | Bit 5 | Bit 4 | Bit 3 | Bit 2 | Bit 1 | Bit 0 | RESET
11C function
IICCTL 11C control register Foh IICEN BF MSS MAS RStart IICBR[2:0] 04H
1ICS 11C status register F8h MStart RXIF TXIF RDR TDR RXAK | TXAK RW 00H
I1C Address 1 MATCH1,
IICAl . FAh IICAL[7:1] AOH
register or Rw1
I1C Address 2 MATCH2
[ICA2 _ FBh ICA2[7:1] 60H
register or RW2
I1C Read/Write
IICRWD . ! FCh IICRWDI[7:0] 00H
register
11CS2 I1C status2 register | FDh - | - | - | - |AB_EN | BF_EN | AB _F | BF 00H
Mnemonic: ICCTL Address: F9h
7 6 5 4 3 2 1 0 Reset
\ IICEN \ BF \ MSS \ MAS \ RStart | IICBR[2:0] \ 04h \

IICEN: IC %;&ﬁ:r’\j'%(Enable [IC module)
IICEN=1"IIC ;T)“‘H: °
ICEN=0": IlIC &~ ﬁ

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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BF: (only SM59R16A2/SM59R08A2 used)
IC R BPIiEE Bus failed flag (used in master mode only) :

?.r’,’ Master 2% 7R["1"= SDA - (I Master ff7i[]] SDA ﬁOEﬁ ] L%@}{fj’?ﬁi’yﬁlﬁ?‘fﬁ'f 2 R
PSR
MSS: = g =V ERIG A Master or slave mode select :
MSS=1" I%ﬂ‘—tr master mode -
MSS=0" I%iu_t i slave mode -
IR NC riﬁﬁ“ﬂ‘_’flﬂ» Inc SFR]EE!Jf ) R ARSI T

MAS: Eﬁj{]r’»j»ij_“ﬂj% Master address select (master mode only) :
MAS =0 - fg?fu;zﬁ'ﬁr”fﬁtk(control byte)f't SFR ICAL ;= o
MAS =1 3% f“‘jtiﬁfﬂﬂ“ IHcontrol byte)f'i SFR IICA2 =111 -

RStart: g.m#*gwr’ﬁ Re-start control bit (master mode only) :
RStart =0 » 732 ;Ll,}iﬁ‘u'*tH&Tﬁlg F@Jf{*[@t 0" o
RStart =1 > (il #%L s TEIFE ACK % 0 3= 1’?5‘?‘1 fEiF (Start condition)Hﬂ’ﬁjU"\jilP
(ﬂ’ﬁjﬂ"‘i’ﬁ”ﬂ"ﬁ fh M/-\S) °

IICBR[2:0]: lIC gws=::Z &7 + Baud rate selection (master mode only) :
ki (Fosc) (HMEBEMCU 9t fﬁ | I??(ﬁ&’{ ?‘W i I%)P'JQL: ’ g?l?ﬁ' B4 Fosc/512 -

IICBR[2:0] Baud rate
000 Fosc/32
001 Fosc/64
010 Fosc/128
011 Fosc/256
100 Fosc/512
101 Fosc/1024
110 Fosc/2048
111 Fosc/4096
Mnemonic: [ICS Address: F8h
7 6 5 4 3 2 1 0 Reset

[ MStart [ RxIF | TxIF | RDR | TDR [ RxAK | TXAK | RwW | 00h |

MStart: fj‘?‘)"‘f% Master start control bit (master mode only)
Start=1 - [ f fr%““*'tr"l" P 'FFS“‘Jf'%ffF(Start condition)k’/;fzt’ﬁjur’vjiﬁ«’vjﬁ(jfztﬁj[Jr’\jilP
it 7 T MAS) o
MStart =0 » fHfi{ fFi& = 570" » 2 [ (Stop condition) -

RxIF: ¥R 51§54/ Data receive interrupt flag
Slave pHiF=f=A2 e HErevRlAL [ =14 1%
RxIF=1- Eﬁ’?ﬁ[%?ﬁ%ﬁfﬁ"%{llCRWD)é&‘ EVRIR S o e fr%t "1” o
Specifications subject to change without notice, contact your sales representatives for the most recent information.
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RXIF =0 » $U5h 5 i~ I (s T

TxIF: ¥R ESf1##=4& Data transmit interrupt flag
Master [ 1FHEAE T 2 vi Rl A = E
TXIF = 1o vl =1 f VRl U s B (ICRWD) i i FEMTe g o e 1 FERT T B 52
E\ﬂj‘? » TXIF 571"
TXIF =0 [EREERR[5E Y i P s o

RDR: ¥R 55 7% ¥ 7 Read data ready
RDR =1 - IIC module # [%&vE| =% 4¥¥[%F‘j}?ﬁ'%§(IICRWD)Eﬁ Elr’{lﬁ E’I‘*Jl%i’ﬂ"l” o
RDR =0 F{ﬂﬂ;@ﬂm%(umwommﬁr.ﬁ » fr/ﬁ[s%tf"O"- g[ RDR =0
Eﬁ » [IC module 7} {' £V F * FivErR = *rﬂggﬁiﬂ’?ﬁ% (IICRWD) -

TDR: ¥¥R] HE5 /Y i Transmit data ready
TDR = 1 > [R5 R aﬂs»y T A (ICRWD) - i [l iiga o
;[I’FEI ¥ IIC module}{ﬁj’ TP fErT
TDR =0 #ilC modulepﬁw{v[;f Fﬂﬁ*rﬁé (HCRWD)FZv=erR| ™ ﬁﬁ*fﬁlkﬁﬁ o =i N
TREFpE B%

RXAK: # %% 7 Receive acknowledgement
fgllc module #5;= H«[Ef =i FL B e e 5 rﬁ}%i{ ,F.J[p f;j’EA(ACK/NACK) TR
H SR
A -
i IC module £% master mode : {17 (8-bit) & » (1 slave [pilfg i 55 7+ (RXAK) -
’5, [IC module £% slave mode © (&1 (8-bit) % - ['1 master [fllf}j[ErA it 7 (RXAK) o

TXAK: @LTEFMW‘W Transmit acknowledgement
IIC module FJ' ﬁturfmﬁij TR R & o [l gfﬁ FA; 7 (ACK/NACK) -

RW: SIave mode read or write(read only)
1.y IC module £% slave mode Eﬁ o P L RRIER o R AT JF Be
2. ﬂ*rijmg t master fiu i HEIICAL(AY IICA2) (19 8th-bit 2 i -
=0 : master I+ slave fi 1IC module £33 %4514 (] master write, slave read) -
=1: master I’ slave [iv 1IC module £} [Ei:2451=4 (] master read, slave write)

T - £ 5]
1
S AUV S5 G VIV W G S O )
| | acknowledgement acknowledgement | Sr
| | signal from slave signal from receiver | |
| | byte complete, | |
| | interrupt within slave | |
| clock line held low while |
| interrupts are serviced |
scL | S| I [ S|
or 1 2 - T 8 9 1 2 3-8 9 ar
Sr P
L—J ACK ACK L—J
START or STQOP or
repeated START repeated START
condition condition

Fig. Acknowledgement bit in the 9" bit of a byte transmission

Mnemonic: [ICA1 Address: FAH

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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7 6 5 4 3 2 1 0 Reset
IICA1[7:1] Matchl or Rw1 | AOH
R/W R or RIW
Slave mode:

IICAL[7:1]: lIC Address registers
5y %EE"JU@iLHICAl H 7-bit> phi 2t ?l, slave %% master pfﬁlj%gﬁf'%ff{r(Start condition)>
H}zﬁﬁj[]r’\j,%IICAlﬁ-bit ’ Tx‘ﬁ?{nﬁﬁ'} PR Pl Ui 522 Matehl -

Matchl: =1 - fu, slave ¥ ]’ET?EU?%E hfoe [ (Start condition) » &' ﬂ’ﬁﬂ@iﬁ(llCAl)?-bitﬁ'[ﬁJEﬁ » slave iy
8th-bi (Matchl)rﬁyl’ﬁﬁfikr, F'ﬂnln o
=0> F.l slave fRIfF (1) RXIF 52 % fE15 fgyﬂﬂ%ﬂ?%ﬁb?%f#(Start condition) i (2)TXIF 3% * E\ST » Matchl
FHR P iERE £E70” ©

Master mode:
IICA1[7:1]: IIC Address registers
1. 37— %E?Zt’ﬁjﬂ@inICAl H 7-bit - Hiﬁf{'fﬁ]r?&i-g °
2. Hi MAS =0 SR H(IICAL) -
(Hf MAS =1 Z# ;’ﬁjﬂf\i’iﬁ(IICAZ) °)
3. Fi.l,‘ MStart plgﬁ'ffrf%‘fgfm"l"ﬁﬂji ) r%’ﬁi%t“.’?%‘)éﬁf’%ffk(Start condition)wﬂ_t’ﬁjufiﬁilh’j'ﬁ(IICAl) o

RW1: f{'[ master = slave Elfjjfztﬁiuhjif7-bit ﬁi{ﬁjﬁﬁ » master 3=t 8th-bit(R " W-bit) > Fﬁéﬂ[l slave FFTA U™
[
RW1=1 : £} master IIC module £ >8> (4[] master read, slave write) -
RW1=0 : £% master IIC module {#ix=f81=Y (]| master write, slave read) °

1S 1 P

N Il I | 1 11 ] 1 J 1 |
START ADDRESS RIW ACK DATA ACK DATA ACK STOP
condition condition

Fig. : RW bit in the 8" bit after IIC address

Mnemonic: IICA2 Address: FBh

7 6 5 4 3 2 1 0 Reset
IICA2[7:1] Match2 or RW2 60h
R/W R or RIW
Slave mode:

IICA2[7:1]: IIC Address registers
Y S - ICA2 H7-bit Ff (R Fh, slave %] master ElfJflﬁ‘Fr’Jf'%ffF(Sta” condition)-
AR I HHICAZ)T-bit » Ry (AT P2 > PRI 2% Match2 -

Match2: =1 » Er’,‘ slave’[F{u’%F ]’ET?E[[?[J?%‘E’JT'%{#(Start condition) » = jfzt’ﬁjuf\jilF(IICAZ)Tbitﬁl[ﬁJE\ﬂji » slave iy

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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8th- blt(MatchZ)rf“ leui{r%&, £
=0> F{, sIave’EuiF(l) RXFF 3% % (5 IEPYEUTU?“F?J %% (Start condition) » % (2) TXIF 3& * EJJ? » Match2
PR iR~ 10
Master mode:
IICA2[7:1]: IIC Address registers

1. 5T mﬂ_ﬁ;u,—f HHNICA2 4 7-bit » (Tt HEFE;J_L
FJI MAS = 1 » 2 ﬂ}furﬁlm‘m(HCAZ)
(i MAS = 0 + 2 i 6 5 (IICAL) © )

’5, MStart g |5F ,'t': gk EJJ? gﬁwfsvgw 4 (Start condition)wﬂ_t’ﬁjufiﬁiﬁ*’j'ﬁ(IICA2) o

RW2: E{, master = slave fi J}iﬁfum“ - 7-bit ﬁl[ﬂ Eﬁ master 3= 8th-bit(R,~W-bit) - f’,iﬂp slave FiFTfru~
&
RW1=1 : £} master [IC module £ J*41=¢ (] master read, slave write) -
RW1= 0 : £% master IIC module f#2451=¢ (3] master write, slave read) -

Mnemonic: ICRWD Address: FCh
7 6 5 4 3 2 1 0 Reset
| IICRWD[7:0] | ooh |

[ICRWDI7:0]: lIC ¥ FE 77+ 3 (8-bit) IIC read write data buffer :
[IC module th}%l{iﬁfk(%qv)ﬁﬂ]? £ }?‘Hfﬁ;{o[ﬁ VT o
IIC module £% HuS 514 (Fr )Eﬁ > B EE #[FU%THE&

The 11CS2 register only SM59R16A5/SM59R09A5/SM59R05A5/SM59R16A3/SM59R09A3/SM59R05A3 and
SM59R04A2/SM59R04A1/SM59R03A1/SM59R02A1 used.

Mnemonic: [ICS2 Address: FDH
7 6 5 4 3 2 1 0 Reset

| - | - 1 - 1 - [ABEN][BFEN|ABF | BF [ O00H ]

AB_EN: 543 "J';,J*ﬁ‘il"fi (&= #1i=Y)Arbitration lost enable bit. (Master mode only)
=1 ;r“‘ﬂu , master‘gufr,mﬁg HEHZ KA AB_F » — L1982 5 L HIE » AB_PA R
571 t[[ !Q[FIITUFHE RS o
=0 2 master’ElFH eSS T
FJ,—m’ﬁtr'r %= t¢(multi-master)/jz*' | Eﬁ %f‘“ "ﬁ[@ﬁﬂr’\j’%(AB_EN) °
Hi AR LT ri,’;(single—master)'f,%ﬁ']ﬁﬁ T ?ﬁ:%}f@ﬁu@ﬁ(AB_EN) °

BF _EN:F i(fr‘ﬂzq‘d:ﬁ\ gﬂﬁﬂfﬁﬁiﬁ‘% Bus busy enable bit. (Master mode only)
=1 TTF" ] master’{ujf,nji l'?yﬁm %% (Start condition) » EI?HBFZO °
=0 % ﬂ“ J master’{uiﬁ %%"BF Opvl ©
F{,—ﬁnﬁtv %= f(multi-master)/j&z"' | [ %?ﬁ“?f@ﬁﬂﬁ"ﬁ(BF_EN) °
HiF AR ELHT S fE(single-master) " | Eﬁ frEE Iﬁ[’g‘?ﬁur’*ﬁ(BF EN) °

AB_F: iFZ 4 6 7 (8 2 £ L)Arbltratlon lost blt (Master mode only)

=1 F{[master SDAE LAl IfIpEss "0 En*J‘ SNEEE Z R HIE - AB F}HT@%{;,‘% o
FEEL %= f¢(multi-master)jEz" | lﬁﬁ*ﬁ J[EJE[Hrer o
=0 PRI AR %E@* BRI 21 11570

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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BF: et BHEREREI® 7 Bus busy bit. (Master mode only)
=1 F{I’I‘Master[’ET‘ZE[J?[JBUSf*EJSCL:OE‘}SDA:Oﬁ‘)’?%ﬁﬁ["%#(&an condition)f » ?}BFEH’P}EI
ﬁ-‘?%”l“ o JEFRER 42 f(multi-master)jEr] iﬂ%ﬁﬂjﬁ?]’@ﬁuiﬁ &b o
=0> Fir’,‘Masterfﬁ?ﬁﬂ?ﬂ@i’*f‘%ﬁ(Stop condition) » Ai94.7us % » BRI ARIFIEE 10" o hofi
T T PRI RO U EHREF N o

5 IIC[rgr
5.1 [f’ljﬁl?i(lnterrupt vectors table)

IC TR R

Interrupt Request Flaas Interrupt Vector Interrupt Number
P q 9 Address *(use Keil C Tool)

IEO — External interrupt O 0003h 0
TFO — Timer O interrupt 000Bh 1
IE1 — External interrupt 1 0013h 2
TF1 — Timer 1 interrupt 001Bh 3
RIO/TIO — Serial channel O interrupt 0023h 4
TF2/EXF2 — Timer 2 interrupt 002Bh 5
PWMIF — PWM interrupt 0043h 8
(The SM59R16A2/SM59R08A2 haven't)
SPIIF — SPI interrupt 004Bh 9
ADCIF — A/D converter interrupt 0053h 10
KBIIF — keyboard Interface interrupt 005Bh 11
LVIIF — Low Voltage Interrupt
(The SM59R16A2/SM59R08A2 haven't) 0063h 12
[ICIF — IIC interrupt 006Bh 13
RI1/TI1 — Serial channel 1 interrupt 0083h 16
RTC/ALARM interrupt 008Bh 17
(Only SM59R16A5/SM59R09A5/SM59R05A5 have)
Comparator interrupt 0093h 18
(Only SM59R16A5/SM59R09A5/SM59R05A5 have)

*See Keil C about C51 User’s Guide about Interrupt Function description

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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5.2 FII%’%FEI%FJ-?TT‘;:%S(Interrupt SFR)

Mnemonic | Description | pirect | Bit7 |[Bit6| Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0 | RESET
Interrupt

Interrupt Enable

IENO . P A8h EA - ET2 ESO ET1 EX1 ETO EXO 00h
O register
Interrupt Enable

IEN1 _up B8h EXEN2 - IEIIC - IEEEI | IEADC | IESPI - 00h
1 register
Interrupt Enable

IEN2 . 9Ah - - - - - - - ES1 00h
2 register
Interrupt priorit

IPO UPERIOTYY | Agn - - | 1pos5s | P04 | 1P0.3 | P02 | 1PO.1 | IPO.O | 00N
level O
Interrupt priorit

IP1 level 1p P y B9h - - IP1.5 IP1.4 IP1.3 IP1.2 IP1.1 IP1.0 00h

IIC Fl g [ 2% ™ f%}%' :
(1) ncyl lﬁr?*ﬁ:r%':%_ :

IENO |= 0x80; //Enable interrupt All
IEN1 |= 0x20; //Enable interrupt IIC
(2) IC fl1g7EH-ZA -
void IIC_interrupt(void) interrupt 13
{
if (IICS_TXIF)
{
TxInt = 1;
IICS TXIF = 0;//Clear interrupt flag
}
if (IICS_RXIF)
{
RxInt = 1;
IICS RXIF = 0;//Clear interrupt flag
}
}

Ps. IC flig#sg % » ~E¥EfR IICS"TXIFF‘} [ICS"RXIF » [ijZEIRCON RV IICIF | (187" [ 2 HEmyRE=" = )

6 MCU &% master » EEPROM £} slave iﬁ?ﬁ%E'Jflijfhiﬁqal(j) :

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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6.1 Demo Board(SDB0001B) v EEPROM £i 24LC04 (4KEEPROM - 512x8bits - 32pages -
16bytes/page » FEaf FHAS S Al #E) -
6.2 MCU % EEPROM (it page write (256bytes = 16bytes x 16page) > | *'| random read fii"data verify ’F"’g

=
I:IILK
@ntry MasteD

Y

< Step 1. Init System >
MCU_lnit();
LCD_Init();

v

< Step 2. >
EEPROM page write

Y

<Step 3. >
EEPROM Byte read

Err++ if fail—»-

OK++ if pass
|

7 MCU %} EEPROM 24L.C04 3" [pufyRE=2 (2 )
Description MCU master w/r 11C-EEPROM:

Main program | //
//INCLUDE FILES
//
#include "._\h\SM59R16A2_h""

#include "._.\h\SM59R16A2 ExtraDef.h""

#include *..\LCD\LCD16x2.h"
#include ". _\MISC\Delay.h"

//

//DEFINITIONS

//

#define 11CSendStop() 11CS_MStart = false
#define NACK 1

#define ACK 0

#define Address_S 0x00 //for ICCEE verify
#define Address_E OxFF //for ICCEE verify
#define NC 0 //Don"t care

//
Specifications subject to change without notice, contact your sales representatives for the most recent information.
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//GLOBAL VARIABLES
//
bit I11ICEE_Error = false ; //Thisbitisusedtoindicate ifthe read/write
is successful.

// True/l: Error, False/0: No Error
bit TxInt 0;
bit RxInt 0;
unsigned int Count_OK=0, Count_Err=0;

unsigned char code EDID Data[]=

0x00, 0Ox01, 0x02, Ox03, 0x04, 0x05, Ox06, 0x07, O0x08, 0x09, OxOA, OxO0B,
0x0C, OxOD, OxOE, OxOF,

0X10, 0X11, 0X12, OX13, 0X14, 0X15, 0X16, 0X17, 0X18, 0X19, OX1A, OX1B,
0X1C, OX1D, OX1E, OX1F,

0X20, 0X21, 0X22, 0X23, 0X24, 0X25, 0X26, 0X27, 0X28, 0X29, 0X2A, 0X2B,
0X2C, 0X2D, OX2E, OX2F,

0X30, 0X31, 0X32, 0X33, 0X34, 0X35, 0X36, 0X37, 0X38, 0X39, 0X3A, 0X3B,
0X3C, OX3D, OX3E, OX3F,

0X40, 0X41, 0X42, 0X43, 0X44, 0X45, 0X46, 0X47, 0X48, 0X49, 0OX4A, 0X4B,
0X4C, 0X4D, OX4E, OX4F,

0X50, 0X51, 0X52, 0OX53, 0X54, 0X55, 0X56, 0X57, 0X58, 0X59, 0OX5A, OX5B,
0OX5C, OX5D, OX5E, OX5F,

0X60, 0X61, 0X62, 0OX63, 0X64, 0X65, 0X66, 0X67, 0X68, 0X69, O0X6A, OX6B,
0X6C, OX6D, OX6E, OX6F,

0X70, OX71, 0X72, OX73, 0X74, 0OX75, OX76, 0X77, OX78, 0X79, OX7A, OX7B,
0X7C, OX7D, OX7E, OX7F,

0X80, 0X81, 0X82, 0X83, 0X84, 0X85, 0X86, 0X87, 0X88, 0X89, 0X8A, 0X8B,
0X8C, 0X8D, OX8E, OX8F,

0X90, 0X91, 0X92, 0X93, 0X94, 0X95, 0X96, 0X97, 0X98, 0X99, 0X9A, 0X9B,
0X9C, 0X9D, OX9E, OX9F,

OXAO, OXAl, OXA2, OXA3, OXA4, OXA5, OXA6, OXA7, OXA8, OXA9, OXAA, OXAB,
OXAC, OXAD, OXAE, OXAF,

0XBO, OXB1l, 0XB2, OXB3, 0XB4, 0XB5, 0OXB6, 0XB7, OXB8, 0OXB9, OXBA, OXBB,
OXBC, OXBD, OXBE, OXBF,

0XCO, OXC1l, 0OXC2, OXC3, 0OXC4, OXC5, OXCb6, 0OXC7, OXC8, 0OXC9, OXCA, OXcCB,
OXCC, OXCD, OXCE, OXCF,

OxD0O, OxD1, OxD2, OxD3, 0xD4, OxD5, OxD6, OxD7, 0xD8, OxD9, OxDA, OxDB,
OxDC, OxDD, OxDE, OxDF,

OXEO, OxE1l, OxE2, OxXE3, OxE4, OxE5, OXE6, OxXE7, OxXE8, OxE9, OXEA, OxEB,
OXEC, OxED, OXEE, OXEF,

OxFO, OxF1, OxF2, OxF3, OxF4, OxF5, OxF6, OxF7, OxF8, OxF9, OxFA, OxFB,
OxFC, OxFD, OxFE, OxFF
Y
//
//0WNED SUBROUTINES
//
void 0SD(unsigned char SW, unsigned int DO, unsigned int D1)

switch( SW)

{
case O:
PrintLcdStrLX(1, 0, "1IC demo:24xx EE'™);
break;
case 1:
PrintLcdStrLX(2, 0, "Writing.-.. ");

SetCursorAddr(2, 13);

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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PrintLcdDec(DO);
break;

case 2:
PrintLcdStrLX(2,
Delayl0OmSec(50);
break;

case 3:
PrintLcdStrLX(1,
PrintLcdStrLX(1,
SetCursorAddr(1,
PrintLcdDec(DO);
break;

case 4:
PrintLcdStrLX(2,
SetCursorAddr(2,
PrintLcdDec(DO);
SetCursorAddr(2,
PrintLcdDec(D1);
Delayl0OmSec(50);
break;

case 5:
break;

case 6:
break;

case 7:
break;

case 8:
break;

case 9:
break;

case 10:
break;

default:
break;

}

void 1IC_Init(unsigned char

I1ICCTL = l1ICSetting ;

}

void MCU_Init()
{

IENO = 0x80;
IEN1 0x20;

}
void 1ICDisable(void)

IICCTL = Ox04 ;

}

0, "Done.

0, "Verifying...

12’ ' l')’
13);

0, "OK: Er:
3):;

11);
11CSetting)

// 0x04

is MCU

/7 HIC_Init(1IC_EN]JIIC_MASTER|I11C_ADR_CA1]I1IC_BR4096); // Init BR
1IC_Init(1IC_EN]JIIC_MASTER]1IC_ADR_CA1|I11C_BR32);

//Enable interrupt All

//Enable interrupt 1IC

// Init BR

reset value

//

//This function will send out the START pulse and CONTROL byte.
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//
void 11IC_SendStart(unsigned char ControlByte)
{
ifC 1ICCTL & MSK_INICCTL_MAS )
11CA2 = ControlByte; // MAS
else
11CAL = ControlByte; // MAS

1
[y

1l
o

11CS_MStart true;
while(~TxInt);
TxInt = O;

}

//
//This function will send out the RESTART pulse and CONTROL byte.
//
void 1IC_SendRestart(unsigned char ControlByte)

if( 11CCTL & MSK_IICCTL_MAS )

11CA2 = ControlByte; // MAS =1
else
11CAL = ControlByte; // MAS =0
I1ICCTL |= I11C_RSTART;
while(~TxInt);
TxInt = O;
}
//

//This function will wait and receive one byte, then feedback ACK or NACK.
//
unsigned char 11C_ReceiveByte(bit ACKStatus)

{

unsigned char  temp;

unsigned int Counter = 0;

// Feedback ACK/NACK to slave for continue/stopping the transaction soon.
11CS_TXAK = ACKStatus;

while(~RxInt);
RxInt = O;
temp
11CS_RDR

1 1CRWD;
0; // Clear Read Data Ready bit

return(temp);
}

void 1IC_TransmitByte(unsigned char TxData)
{

IICRWD = TxData;

11CS_TDR = 1;

while(~TxInt);

TXInt = O;
3

unsigned char 11CEE_RandomRead(unsigned char Block, unsigned char Address)
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unsigned char temp;
// -- Send CONTROL byte --

11C_SendStart( OxAO|Block ); // Set CONTROL byte to be write
operation

// -- Send ADDRESS --
11C_TransmitByte(Address);

// —- Send CONTROL byte --

11C_SendRestart( OxAl|Block ); // Set CONTROL byte to be read
operation.

// -- Read one byte --
temp = 11C_ReceiveByte(NACK); // Wait for one byte

// -- Send STOP --
11CSendStop();

return(temp);
}

void I 1CEE_ByteWrite(unsigned char Block, unsigned char Address, unsigned char
WriteData)

{
// -- Send CONTROL byte --

11C_SendStart( OxAO|Block ); // Set CONTROL byte to be write
operation

// -- Send ADDRESS --
11C_TransmitByte(Address);

// -- Write one byte --
11C_TransmitByte(WriteData);

// -- Send STOP --
11CSendStop();

}

void IICEE_Page Write(unsigned char Block, unsigned char Page_sel )

{
unsigned int i=0;
unsigned int Address_Page_ S=0;
Address_Page_S= Page_sel<<4;

// -- Send CONTROL byte --
11C_SendStart( OxAO|Block ); // Set CONTROL byte to be write operation

// -- Send ADDRESS --
11C_TransmitByte( Address_Page S ); DelaylOmSec(l);

// -- Write N bytes --
for (i=Address_Page_S; i<(Address_Page S+16); i++) //l1l6byte per lpage
{
0SD(1, EDID_Data[i], NC);
11C_TransmitByte( EDID_Data[i]); // Transmit one byte
Delayl0OmSec(1);
Specifications subject to change without notice, contact your sales representatives for the most recent information.
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3
// -- Send STOP --
11CSendStop();
}
void IICEE_Byte Read()
{
unsigned int i, temp ;
for (i=Address_S; i<=Address_E; i++)
{
//PrintLcdDec(i);
temp = 1ICEE_RandomRead(0, 1); //read
0SD(3, temp, NC);
P2 = temp;
if( temp == EDID Data[i] ) //verity
Count_OK++;
else
{
Count_Err++;
}
DelaylOmSec(1); // For display stable.
}
0SD(4, Count_OK, Count_Err);
¥
void 1IC_ interrupt(void) interrupt 13 using 1
{
iT(HICS_TXIF)
TXInt = 1;
11ICS_TXIF = 0;//Clear interrupt flag
}
iT(1ICS_RXIF)
RxInt = 1;
11CS_RXIF = 0;//Clear interrupt flag
}
}
void mainQ)
{
unsigned char i=0;
P2 = 0x00; // P2 is 7 Segment. for test only
MCU_Init(Q); //1nit MCU
LCD_Init(Q); //1nit LCD
Delayl0OmSec(5);
0SD(0, NC, NO); //0n screen display
for (i=0; i<=15; i++)
{
I 1ICEE_Page Write(0, 1); //Block=0, page=0~15
+
0SD(2, NC, NC);
while(l)
{

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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11CEE_Byte Read();
}
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8 PFFVEL TS ME¥ERY IIC EEPROM 24Cxx £b&afy] » Master #! Slave ’FTIEIE'J SM59R16A5 - = & page write » random ead . B{[I{F ¥ 3]
AL I RL Master & Slave BRI VT BT E M R

Page Write : | Start Device ID w| ACK Data ACK Data ACK Data ACK | Stop

1IC_BUS: :

Slave_Status:

Match 1 : | ! |
TXAK : b : | : :
RXAK | A S ! | |
R L ; | |
ROR | S . | | |
TXIF : E— : : : :
RXIF : — : | : :
Master_Status: i i i E i i
RW i i i i ! i i
TXAK : : : : ' : :
RXAK | A ! | |
TDR : : : !_l H :
L — A = | |
TXIF i i |—|' i - i ] ] i
S I E— = i |
M1 M2 M3 M4 ! M5
Master: S1 S2 S3 Slave: S4
M. EHIICS "Mstart FH#R {4 3% = F51 > Masterg@ri&HStart ~ Device IDEZRW  S1. & SlavehE {4 (=R E L5 5%(Start condition) » H $2¢{37HEIICA 1 (or
SHEE - IICA2)FH[EIRF » Matchl(or Match2) EREE{42% 551 - (B E I Device ID
M2. Start;Device IDiEH 52 » TXIFEHTHEELSES 1 » FHEREL SRS - AN E #HAIICRWD -
M3. ‘EData%5 AIICRWD?% » TDREH#(4FEEES1 » BlEr & DataisH, - S2. R E W 5e Device ID(FzRW)ElDatali » E3.AZEE{HACK ;5 RXIFE
M4. Data5e K% H % > TDREFFEAEEERES0 » TXIFER#RFELE ] - RDREHFEMAEGER1" » AZEHEHERATE R -
MS5. B TICS Mstart=1 FHER{F 75 R R0 » Bli%HIStopaAik - S3. #Data#ik AIICRWDHF » RXIF % RDREHBEAESE£"1" > /8 A

Fax -
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Random Read : | Start Device ID | w]| ack Data ACK Device ID R| Ack Data ACK Data Ack | Stop

IIC_BUS: ;

S N By B gy By I L

Slave_Status:
Match

TXAK

RXAK

I

TDR

RDR

In

TXIF

RXIF

Master_Status:
RW

TXAK

RXAK

TDR

-

RDR

TXIF

RXIF

M3 H
Master: ST s2 Slave: S3 S4 S5

M1. E1CS MstartFH#k{4-3% E %1 » Master@ & H{Start ~ Device IDERWEHSE - S1. & Slavelifi(-{EIHIZFE LA SR (Start condition) - H 7¢I HEIICA1 (or
M2. ZIICCTLARStartt FH#E A E% 2 B 1 » MastergriH Re-Start ~ Device IDJZRW TICA2)FH[EEF » Match1(or Match2) EHfg{4-E5% 1 » {HIZZE[HIDevice ID
U - A A g ik ATICRWD -
M3. 5K Dataidif AIICRWDHF » RXIF K RDREFRFAEELE =717 » MZE ISR o S2. TR E i 5EDevice ID(JzRW)EkDatafif » FAEEHEACK ;5 RXIF A
RDRHEIWEAESE R > M HERAERR -
S3. A Data®3 AIICRWD? » TDRI#EELE1 » Bl Datays i -
S4. R DatastHiiEH#% » TDREEFIERREO » TXIFHEEER]L
TXIFZHFHERARIE RSO0 -
S5. EIZEIN-ACKHs » Slavef[l{= 1k Data[a]{# -
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9 FFME TS MEIERY IIC EEPROM 24Cxx - ffi®] SM59R16A5 i Master ! Slave fugafy[AE -

-- MCU IIC master --
1. I s user modify” - kL user [ 45 slave F 1 AgRI ey » B S PERG M EER S o

Description | 2. — §¥Ei=Vf[1> Device ID ’Eﬂlﬁn’éﬁji X' OXAO(EEPROM f{ H])*1 0x00(general call address ffi*']) »

ﬁﬂﬂ» IC ] & IEJ [55 e
Slilugile EwHT;”V%EL [E{ M IfuspR Ve > page write = random read - i’ [EI = slave JE3f] ©

Main program

SYNCMOS TECHNOLOGY

IIC Master sample code, "user modify" as fallow, that is allowed for
modify. Others are not suggest or illegal.

/INCLUDE FILES

NN NI NI NI NI N NN W
N Y

#include "SM59R16A5.h"
#include "IIC.h"

R
//IIC DEFINITIONs

R —

#define d IIC EN 0x80

#define d DEVICE ID 0x50 //user modify
//#define d_DEVICE_ID 0xA0 //user modify
#define d_IIC MASTER 0x20

#define d_IIC SLAVE 0x00

#define d IIC MODE SEL d _IIC MASTER //user modify
#define d_IIC ADR CAl 0x00

#define d IIC ADR CA2 0x10

#define d_ MSK IICCTL_MAS 0x10

#define d_IIC ADR SEL d IIC ADR CA2 //user modify
#define d_BR32 0x00

#define d_BRé64 0x01

#define d_BR128 0x02

#define d BR256 0x03

#define d BR512 0x04

#define d _BR1024 0x05

#define d BR2048 0x06

#define d BR4096 0x07

#define d IIC BR d BR32 //user modify
#define d NACK 1

#define d_ACK 0

#define d WRITE 0

#define d READ 1

#define IIC Start () MStart =1

#define IIC Restart() IICCTL |= 0x08

#define IIC SendStop () MStart =0
e A S

//Code Data

//=========s==c=====cc=====mm=sos

unsigned char code EDID Datall=

0x00, 0x01, 0x02, 0x03, 0x04, 0x05, 0x06, 0x07, 0x08, 0x09, O0x0A, 0xO0B,
0x0C, 0x0D, OxO0OE, OxOF

I
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//OWNED SUBROUTINES
void DelaylOuSec (unsigned int NTime)
unsigned int i, J;

for(i=0; i<NTime; i++)
for(j=0; j<18; j++);

}
void IIC interrupt (void) interrupt d IIC Vector
if (TXIF)
TXIF = 0; //Clear interrupt flag
if (RXIF)
}
}
void IIC Init (unsigned char IICSetting)
{
IICAl = 0x00;
IICA2 = 0x50;
IICCTL = IICSetting ;
IEN1 = 0x20; // Enable interrupt IIC
IICS2 = 0x0C; // Enable IIC AB EN & BF EN
void MCU_Init ()
IFCON |= 0x80; // MCU 1T
IENO = 0x80; // Enable interrupt All

IIC Init(d IIC EN | d IIC MODE SEL | d IIC ADR SEL | 4 IIC BR); // Init
BR

}

void IIC Disable(void)

IEN1 &= 0xDF; // Disable interrupt IIC

IICCTL = 0x00; // Disable IIC all function

IICS = 0x00; // Clear IIC all status

IICS2 = 0x00; // Clear IIC all status
}
//===sss=cms=ccss=cmsssmsssosssomssomsssmssssmsscmsssmmssmmssonas
//This function will send out the START pulse and CONTROL byte.
//=s=mmc=cmsccmmccmmsscsmssmmsssmssmsossmsssmsssmsssmmsssmssosss

void IIC_SendStart (unsigned char ControlByte)

if ( IICCTL & d MSK IICCTL MAS )

IICA2 = ControlByte; // MAS = 1
else
IICAl = ControlByte; // MAS = 0
while (TDR) ; // wait last data trans. finish
IIC Start(); // MStart =1
}
B —
//This function will send out the RESTART pulse and CONTROL byte.
S ——

void IIC SendRestart (unsigned char ControlByte)

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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while (TDR) ; // wait last data trans. finish
if ( IICCTL & d_MSK IICCTL MAS )
IICA2 = ControlByte; // MAS = 1
else
IICAlL = ControlByte; // MAS = 0
IIC Restart(); // IICCTL  |= 0x08;

unsigned char IIC ReceiveByte (bit ACKStatus)

unsigned char temp;

TXAK = ACKStatus; // Feedback ACK/d NACK to slave
while (~RXIF) {};

RXIF=0;

temp = IICRWD;

RDR = 0; // Clear Read Data Ready bit

return (temp) ;

}

void IIC TransmitByte (unsigned char TxData)

while (TDR) ; // wait last data trans. finish
IICRWD = TxData;
TDR = 1;

}

void IIC Page Write( char Crtl byte, char Addr, char LEN)

unsigned char counter=0;

IIC SendStart( Crtl byte ); // -- Send CONTROL byte --

IIC TransmitByte( Addr ); // -- Send ADDRESS --

for (counter=0; counter<LEN; counter++) // -- Write N bytes --
IIC TransmitByte( EDID Data[Addr + counter]);// -- Transmit one byte

while (TDR) ; // must wait last data trans. finish

IIC SendStop() ; // -- Send STOP -- MStart= 0

}

void IIC Random Read( char Crtl byte, char Addr, char LEN)

unsigned char Temp[16];
unsigned char counter=0;

IIC SendStart( Crtl byte | d WRITE );
IIC TransmitByte (Addr + counter) ;

-- Send CONTROL byte --
-- Send ADDRESS --

//
//
IIC SendRestart (Crtl byte | d READ) ; // -- Send Restart --
for (counter=0; counter<LEN; counter++) // -- Read N byte --

if (counter< (LEN-1))
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Temp [counter] = IIC ReceiveByte(d ACK); // Receive one byte
else
{
Temp [counter] = IIC ReceiveByte(d NACK);// Receive last byte
IIC SendStop(); // -- Send STOP -- MStart= 0
}
void Check Arbitration(void) // multi-master use
while (IICS2&0x02)
IICS2 &= O0xFD;
DelaylOuSec (1) ;
}
void Check Busy (void) // multi-master use
while (IICS2&0x01)
IICS2 &= OXFE;
DelaylOuSec (1) ;
}
void main ()
MCU Init () ;
Check Arbitration(); // multi-master use
Check Busy () ; // multi-master use
IIC Page Write(d DEVICE ID, 0x00, 16); DelaylOuSec(10);
IIC_Random Read(d DEVICE ID, 0x00, 8); DelaylOuSec(10);
IIC_Random Read(d_DEVICE ID, 0x08, 8); DelaylOuSec(10);
IIC Disable() ;
while (1)
j
)i
Description -- MCU IIC Slave --
Main program | //====================================================================
//
// SYNCMOS TECHNOLOGY
//
S —
#include "SM59R16A5.h"
P
#define d IIC Adress 1 0x50 //user modify
#define d IIC Adress 2 0x00 //user modify
#define d ACK 0
#define d_NACK 1
#define d Write 0
#define d_Read 1
#define d null 0x00
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[/===================cmsssssssccmssssscsssmssssssssssssossssssssssmsses
unsigned char n_RW = d _null;
unsigned char n_Addr = d null;

unsigned char n_IIC Step= d null;
unsigned char n DAT[16];

void IIC interrupt (void) interrupt d IIC Vector

if ((IICA1&0x01) | (ITICA2&0x01))

n IIC Step = d null; // Device ID match, step clear
if (RXIF)

RXIF = 0;

RDR =0;

n ITIC Step++;

switch (n_IIC Step)

{

case 0O:
break;
case 1: // match
n RW = RW;
break;
case 2: // write addr
n Addr = IICRWD;
break;
default: // write data
n_DAT [n_Addr++] = IICRWD;
break;
}
else if (TXIF)
TXIF = 0;
}
void IIC init slave(void)
IICCTL = 0x80; //Enable IIC module
IICS = 0x00; //init IICS
IRCON = 0x00; //init IRCON
IICAl = d _IIC Adress_1; //Control Byte 1
IICA2 = d IIC Adress 2; //Control Byte 2
IENO = 0x80; //Enable interrupt All
IEN1 = 0x20; //Enable interrupt IIC

}

void main (void)

IIC init_slave();

if ((n RW==d Read)&(n IIC Step>=1)) // slave TX start
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if (RXAK == d_ACK)

IICRWD = n_DAT[n Addr++];

TDR=1;
while (TDR) {}

else if (RXAK == d NACK)

n IIC Step = d null;
n_RW = d null;

}//end of while(1)
}//end of main

// trans. data if recive ACK

// End if recive NACK
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