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SM39R <5 I1C {12 [
L 3

1.1 SM39R02A2/ SM39R04A2

1.2 SM39R2051G1/ SM39R4051G1

1.3 SM39R08A2/ SM39R12A2/ SM39R16A2

Tl

2 NC = A=t
2.1 {7t SCL (clock) > SDA (data)fiyhll » F1Hf -7 i > HFK 2K~10KQ -
2.2 't - SCL ikl 3 400Kbps(f! ;7% SFR IICBR[2:0]) -
2.3 NICH1ICE [* ™ Il [ - ') ™| 1IC Zbfo7 ICE M i [l ™ -
2.4 1IC ' ZE#E master E9 slave F7EfSI=Y HfH [ IET(RXIF, TXIF, MPIF)BExjﬁﬂE?Zﬁ’ﬁjﬂfi'ij}(llCA1, [ICA2)
ffH] -
Master ’lfﬁlff[?ﬁ’ FIEUE%E [e Eﬁﬂ?%é*J(START) . fj'[ %?TE*J(RG-START)Ef@;'»ﬂ—(STOP)f%%’ EIE*J (i
JH[ bus busy(BB flag) % arbitration(LAIF) -
Slave TR fi* ({71 IIC ¥ START(Match) - Re-START(Match)’> STOP(MPIF) s -
Slave &t %Ji'$ 127 devices » 3&*4‘}4%’5@%55%[]% 400pF -

2.5

2.6
2.7

il B |
1

1

e |

|

1

E
@
:

(7]
(]
g

14:
o
[£s]
14:
[xs]
[{s]

ro
4
(5]
[{=]

w
T

1
1
L

[A—

STOP
condition

START RAW

condition

3 lIC ﬁlﬁﬁflffﬁﬁ” %T’TT;%E Special Function Register (SFR)

ADDRESS ACK DATA DATA ACK

Mnemonic |  Description | pirect | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0 | RESET
11C function
AUX Auxiliary register 91h | BRGS - P2SPI | P2UR | P2IIC | | DPS 00H
IICCTL | I1C control register | F9h | IICEN | MSS | MAS |AB EN | BF EN IICBR[2:0 04H
1CS IIC status register | F8h MPIF | LAIF | RXIF | TXIF | RXAK | TXAK R\éVBor 00H
11C Address 1 . MATCH1,
HCAL | | oier FAh CAL[7:1] o Rwi | AOH
IC Address 2 _ MATCH2
CA2 | | oer FBh CA2[7:1] o Rwo | 60H
licrRwp | 1C Read/Write FCh IICRWDI[7:0] 00H
reglster
ncest | HC Enaable Bus FDh FU_EN 00H
Transaction -
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Mnemonic: AUX Address: 91h
7 6 5 4 3 2 1 0 Reset
[BRGS| - [ P2spl|[P2UuR | P2ic | - [ - | DPS | OOH |

P2IIC: P2IIC = 0 — lIC function on P1.
P2IIC = 1 — lIC function on P2.

P2IIC SCL SDA
0 P1.2 P1.3
1 P2.6 P2.7

NC 0 LTRSS Py P2 st AR b= Tl i SR SR A 1 - e =
SPpepy MCU 9™ 3 %&

MCU device P4IIC(IIC function pin assignhment)
SM39R16A2/ SM39R12A2/ SM39R08A2 @)
SM39R4051/ SM39R2051 X
SM39R04G1/ SM39R02G1 X

O * %7 T || £IP2NIC =
X : 25 FEET I P2AIC T

Mnemonic: ICCTL Address: F9h
7 6 5 4 3 2 1 0 Reset
| ICEN | MSS | MAS |AB EN | BF_EN | [ICBR[2:0] | 04h |

[ICEN: IC $*fj=f# 7 (Enable 1IC module)
IICEN=1-1IC ?‘*H: °
IICEN=0"IIC ﬂ‘ﬁ“
MSS: 2 =V EE F 7 Master or slave mode select :
MSS=1- F%iu_?..a master mode -
MSS =0 - I%{L_t‘ slave mode -
;‘f FiRe] IIC%*%EW» Inc SFREET R SRR T o
ﬁ’ﬂl'fil"—“'f?‘“ Master address select (master mode only) :
MAS =0 -3 #Lﬁfur* fHcontrol byte)f'1 SFR IICA1 1&1T -
MAS =1 > iﬁjf‘“ﬂﬁfuﬂr fi-(control byte)f't SFR IICA2 :={T} «
AB_EN: fﬁl?‘p%ﬁg‘[ ?ﬁu"jw Arbitration lost enable bit. (Master mode only)
AB_EN =1 3 F’j”ﬂ%&ﬁﬁ@ o
AB EN=0 - 2° R Iﬁ@ﬁﬁﬁ » master 2B = fA#S %t[FFiBJ
A i+ 7 multi-master 4145 » masterf! fRl{F32{SDALL™” > ;EJ]FWEUT“t 0¥ » 13 fﬁ@yjj\ L
A SHIC busfiv = 48 1C bus_ =1 EJJEI +master it f]F) - LAIF}HF&%F’FIM
fd;,ﬁﬁ,ﬁ%‘ 22 Zmulti- master)f,?‘/ﬂf » A FTFHSAB_EN »j’ﬁg‘LAlFf'fﬂ °
’Er,—FﬁGtZEf} f¢{(single-master)/j&=" | Eﬁ ' FAB_EN

MAS:

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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BF_EN: @ﬁuﬁﬁ‘iﬁfmﬂﬁjtﬁﬁ Bus busy enable bit. (Master mode only)
BF_EN =1 $f2 - #BF=1> masterrﬁﬁf’\ﬁiéﬁi1‘???1*1[";‘?#(Start condition) - [fI Z[BF=0 -
BF EN=0 - ﬂ,‘ﬁi ) masterﬁ{l#Tfﬂnﬁ%B&OﬁM o

FfBF_ENH -

1. HiMasterjift fﬁ?ﬁﬂ?ﬂ?ﬁ‘wr;’frﬁr(&art condition) » FYBUS_HIYSCL=0 - i SDA=0}j - H[]¢%
bus busy~fi » BBEFARIFFELL"1" -

2. HiMasterffiff (EHE] (-2 (Stop condition) : » BB I 1ERREE" 07 o (= 7 < i i (F
1A o

/?//vf»'ﬂ?%’ £2 f4multi-master) £/ - < FIFFBF_EN » 4##BB(bus busy) #7 -

F'}’%Fﬁ“ﬁ’ﬁ%ﬁfji f¢(single-master)js" |[§ - fi' #F~BF_EN -

|

[ICBR[2:0]: lIC =& 7 + Baud rate selection (master mode only) :
Al (Fose) (B MCU ﬁﬁﬁ#g@(gﬁ Jﬁﬁﬁ%ﬁ%)ﬁn | E‘EF%[’QEI 5 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: IICS Address: F8H
7 6 5 4 3 2 1 0 Reset

| - | MPIF | LAIF | RXIF | TXIF | RXAK | TXAK | RWorBB | 00H |

MPIF: & (- 1§48 Stop Interrupt Flag :
1. master: %Hﬁﬁ‘} fiREl(multi-master)Z[jstop conditionEﬁ ] MPIF@EIIHW%P“*F'HEM ) BF%f
A 4 1 [ERF R TXIFZ B« MPIFSFIE 70 Sl 185 HWATA -
2. slave: [¥%[stop conditionft} - MPIF%‘?HIHW%‘F@'EM T P MPIF
i -
LAIF: "H%F)lﬁjlﬁﬁgﬁ'é Lost Arbitration bit. (Master mode only)
LAIF =1 3 e P lost bus arbitration
LAIF=0 - [z%i;’f‘u}iEFkﬂfF'f bus ready -
F{II-FFJEFJ %2 ’ﬂ,ﬁ(multi-master)%am;] , %Zﬁj:?‘/l’gﬂﬂu{jﬁﬁ(AB_EN) o
F{I[—Fﬁitﬁ]%ﬂ} f¢(single-master) " [} > —ﬁfﬂilﬁ iR 52 (AB_EN) °

AB EN=1> éiﬂ*ﬂt r’Hl%&){p‘%g\, 0

AB_EN =0 ZR b dy - master T-2E 7 = Eﬁ’@?%ﬁ’[ﬁjﬁd °

MR g ¢ 7 multi-master A% > masterf! I3 ISDARE™” » ’F\,[Jl'g_T*JE[J?U%”O”Eﬁ > S| &
IS o S SHIC busfi9 > FEA(A 1IC bus =1 H “master 7t 3[) » LAIFH] kit
A

f‘/;%ﬂ;‘ 22 fmulti-master) B2/Af » 4 FFHAB_EN » PERFLAIF#7 o
F{I[—F?ﬁﬁﬁﬁ'} ’ﬂ,ﬁ(single-master)%ﬂjﬁﬁ » [P AEFSAB_EN e

RxIF: gxR[# 5 =8 Data receive interrupt flag
PPN AL B RIF @y p i s 1™ > 2o g ok pligr
1. master mode: ICRWD &5 7 [ 555 -

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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2. slave mode: [ICRWD i * %[ # -
3. slave mode: Match (J[] salve [*%] start condition & device ID)Eﬁ °
RXIFZE iy (4 75 -
TxIF: “%'a]a[ R @ Data transmit interrupt flag
PN B TP R L
1. master mode: ;=!! start condition * device ID -
2. master mode: Y| {-IICRWD 8= b F2iry gy 5 ) ulylr’\j%@fﬁ'%ﬁ[ﬁﬂééﬁﬂj o
3. slave mode: =vf|f§-IICRWD E&:;@%ﬂg,aﬁg , jlblrllﬁj%?lﬁ'%g [’ili%_ﬁ?j o
TXIF = ZE i (g pe
RxAK: E’l{ﬁf’ré“fff‘fﬁ Receive acknowledgement (read only)
PERPERE P T [HL *"F‘.}Yrﬁ}%ﬂﬁu[p%’:%A(ACK/NACK T AT tm;ﬂ
1. master mode : JL[[E’T‘*‘I(S -bit)iz - [T slave [T 7575 7 (RXAK) -
2. slave mode : [HiH1EYR[(8-bit) i - FI master [F"?i%f i 7. (RXAK) -
TXAK: Ei=EE 7 Transmit acknowledgement
}‘35 L[sft‘u S ’:‘gflit_F%“i{u_’trl TXAK(ACK or NACK) » Il o S i% i > AR TXAK
[ﬁ“a\_ﬁu
RW or BB: Master Mode:
Rt PRCRRERE 7 Bus busy bit
BB =1 [EifiHtfit bus busy
BB=0: E%iﬁ}?Eﬁfﬂr%l' bus ready -

§]i-BF_ENg

1. A.r’,’Master’@ﬁf@EU?[J”‘Eﬁ 2% (Start condition) AYBUS HIVSCL=0 - iySDA= OEﬁ
[]f5bus busy, i > BB TEH’{IF{?%"“%” 1" -

2. FﬁMaster’El (F (=] e, I'fF(Stop condition) i > BBEI’{IFFFF?E“” 0" o [F=fib S
i b= -

/g/; SR L %2 fmulti- master)/,,”éﬁjﬁ ’ ﬁ“,’ﬁf'ﬂﬁ"BF EN - ﬁ’/ﬁg‘BB(bus busy) ##7 -

F{[—m BHI ff(single-master) /="' | Ef ' FeBF_EN -

Slave Mode:

FHAFEF 7 Read or Write status bit(read only)

[F=6k 52l master fft = 1ICA1 (F\} [ICA2) [ 8th-bit FriA ]

RW =0 > master i:} slave i IIC module £&43 5481 =5 (5 J master write, slave read) -
RW =1 > masterfi:fslavef~1IC module ! Eiz=2451=% ({]Jmaster read, slave write) -

interrupt within slave

clock line held low while
interrupts are serviced

w3 | (VAN F1}
ar 1 2 - 7 8 9 1 2 3-8 9 ar

Lsr] ACK ACK L7

r] r5]
== I
S AU D G0 S S Vv L W (D B S ) &
| | acknowledgement acknowledgement | Sr
| | signal from slave signal from receiver |
| | byte complete, |
|| |
|| I

START or STOP or
repeated START repeated START
condition condition

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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Fig. Acknowledgement bit in the 9" bit of a byte transmission

Mnemonic: IICA1 Address: FAH
7 6 5 4 3 2 1 0 Reset
IICAL[7:1] Matchl or RW1 | AOH
R/W R or RIW
Slave mode:

IICA1[7:1]: IIC Address registers
Eﬁﬁiﬂ@iﬁ(ar AOICAT . 7-bit » it -
Match1: [gr, slave $ %%| master Elfj"?%‘gﬁrﬁffF(Start or Re-Start condition) » Bj@tﬁﬂ@iﬁ(llCAﬂ?-bit ] FWFE'
I Et
=1 A.j’f‘%ﬁﬁ'[ﬁjﬁéj » Match1 » RxIF »ﬁ“’oﬁl[’#?}%f?@”']” g e o
=0 » Match1 El’ﬁ{l#%%ﬁ% EL"0" > I | Jiﬁd :
1. RXIF 3% ({4 fﬁ?ﬁﬂ?ﬂ?ﬁ‘?@f’%#(Start or Re-Start condition) -
2. TXIF gL
Master mode:
IICA1[7:1]: lIC Address registers
1. 93— ,%’E’if?_t’ﬁjur’ir'ij_PIICA1 H 7-bit > I L .
2. Fir, MAS =0 - E%‘”ﬂ‘ﬁfufﬁl%} A (IICAT) -
‘gf,‘ MAS =1 i%%}zfjﬂf'z"iﬁ%ﬁ: A (ICA2) -
3. Fl, [ICEBT Eiﬁﬁ'fﬁh%ﬁ‘[’ ?E”10”Eﬁ ’ ﬁﬁ%ﬁt‘?’?ﬁ“ﬁbf’%ﬁ(Start or Re-Start condition)wi_tﬁj[]ﬂj'i]_l—"i»i
IICAL) -
RW1: master ;2t1'fiv 8th-bit(R,W-bit) » =, #! slave i Fifi,[ iz
RW1= 1 : £} master [IC module £ >8> (3]] master read, slave write) °
RW1= 0 : £} master IIC module {32451 (J]] master write, slave read) -

R D |

=TT TrTn
e |

:
E

a
?

L
1:

1 S 1 1 P
o I I I 1 I ] 11
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 R'W
Slave mode:

IICA2[7:1]: IC Address registers
jfﬂ_t’ﬁ?ufj'ilk(éﬂj AICA2 2 7-bit » R R
Match2: [gr, slave $ |%%| master Elfﬂ?%‘gﬁf'%ffr(Start or Re-Start condition) » Bj@tﬁﬂ@iﬁ(llCAZ)?-bit ] EH’FEI
FEeset
=1 Eﬁ’%%ﬁﬁ'[ﬁjﬁﬁ » Match2 & RxIF ﬁﬂi’ﬁ{lﬁf?ﬁl’%”” g R O
Specifications subject to change without notice, contact your sales representatives for the most recent information.
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=0 > Match2 Ell’fi{[fi{r%[fﬁ% ER°0” > Y ‘[ﬁ?ﬁd :

1. RXIF 5 & [+ fpﬁﬂﬂ?ﬂ?ﬁ’;@ﬂ%f#(smrt or Re-Start condition) -

2. TXIF gL -

Master mode:
IICA2[7:1]: IIC Address registers

1. Et’ﬁ”ﬂf’if'iﬁ(ﬁt AICA2 H 7-bit » (I et -

2. Fir, AS=0: E%ﬂ‘ﬁfufi»ilhﬁj} A (ICAT) -
AF“" MAS = 1> ZEEPLHI 5577 75 (1IICA2) -

3. Fl, IICEBT E“Hﬁ'l’??ﬁ?f ?FL”10”E3J‘? ’ ﬁﬁi%t‘?’?%‘ﬁbf’%ff{?(Start or Re-Start condition)Bjﬂ_ﬁﬁj[]ﬂj'i]_l—"i»i
lICA2) -

RW2: master ;2t1ifiY 8th-bit(R ~W-bit) - %! slave FE HI U E
RW2= 1 : £} master [IC module # >8> (]| master read, slave write) °
RW2= 0 : £} master IIC module {32451 (J]] master write, slave read) -

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

IICRWDI7:0]: %I i f 07 43(8-bit) IIC read write data buffer :
1. NC H I - IICRWD R I 0RI A7t B
Fgéa{eiﬁﬂ[@%’ﬁ*}ﬁ?} RxIF=1: F [V iCRWD - Fi%k & “ 7 release IIC bus(S[] ICEBT i * "01”) -
2.1IC [ > ICRWD F {H Rl [y Bk :
AKEVRI B ICRWD - £1F5 1IC 45 4 (I NCEBT By * O » sk wbp TxIF=1 -

Mnemonic: IICEBT Address: FDH
7 6 5 4 3 2 1 0 Reset
| FPUEN | - | - | - | - [ - ] - ]OoH]
Master
Mode
FU_EN[7:6]:| FU_EN[7:6]
00 Reserved
01 Master transmit data @E’rﬂﬁé[tﬁﬁ—ﬁwﬁiﬁ :

1. Write data to IICRWD (by software)
FU_EN write 01 (by software)
Transmit data finish and receive RxAK when FU_EN
auto-clear (by HW)

4. TxIF will set (by HW) then interrupt occur, TxIF must clear
(by software)

5. Check RxAK status

EX:
1 ICRWD=TxData; // load data
11CEBT=0x40; // trans. data

Specifications subject to change without notice, contact your sales representatives for the most recent information.
ISSFA-0235 6 Ver A 2011/09



7 7% B B A R 4 A PR A 6] IC ffi™ [ZF
SyncMOS Technologies Infernational,Inc.

while(1ICEBT = 0x00);// waiting data trans. Finish
while(TxIF=0);

TxI1F=0;
i T(RXAK)
{
// by user..
}
else
{
// by user..
¥

Master receive data ISy (S A -
TXAK set ACK/NACK before receive data (by software)
FU_EN write 01(by software) for release bus
Receive data finish and transmit TxAK when FU_EN
auto-clear (by HW)
RxIF will set (by HW) then interrupt occur
User can read data from IICRWD (by software)

RxIF must clear (by software)

Ex:

TXAK=ACKStatus; // Feedback ACK/d_NACK to slave
1 1CEBT=0x40; // Ready for receive
while(1ICEBT = 0x00);// waiting data recive finish
while(RxIF=0);

RxI1F=0;

temp=11CRWD;

10 i%H';’?%’E*Jf’%[’fF(Start or Re-Start condition)E#_L”ﬁ‘][]r’\j'iﬂ—"i'%
(ICA1/IICA2)

Ex:

11CEBT = 0x80; // generate a start condition
while(1ICEBT != 0x00);

return RXAK;

11 521 (% (Stop condition)

[IC bus module generate a stop condition on the SDA/SCL.

Specifications subject to change without notice, contact your sales representatives for the most recent information.
ISSFA-0235 7 Ver A 2011/09
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IIC ffi = [F

EX:

1ICEBT = 0OxCO; // generate a stop condition
while(1ICEBT = 0x00);// waiting data recive finish

Notice:
o [P [ A PR A ﬁ?ﬁfg e s ;EZSETWJ?E &-"fmaster & slave > ﬁ‘/ i */SyncMOS
Codzardi& % -

Slave Slave transmit data fil%]ﬁfﬁfﬁ]ﬁkﬁ@(]ﬁ master) :

mode: 4

2.
3.
4.

Write data to ICRWD (by software)

FU_EN write 01 (by software)

Transmit data finish and receive RxAK when FU_EN auto-clear (by HW)
TxIF will set (by HW) then interrupt occur, TxIF must clear (by software)

Slave receive data L[ﬁ?)lﬁ[jﬁéf”é‘q‘l’]—ﬁwﬁhfﬂ(j\ [F[JJ'J"S‘ master) :

o ok w DN =

TXAK set ACK before receive data (by software)

Receive data finish and transmit TxAK when IICEBT auto-clear (by HW)
RxIF will set (by HW) then interrupt occur

User can read data from IICRWD (by software)

FU_EN write 01(by software) for release bus

RxIF must clear (by software)

Slave receive Start or Re-Start condition jﬁéf‘Eﬁﬁ—ﬁBﬁhﬁE :

o ok w DN =

TXAK set ACK before match (by software)
Transmit TxAK when device |ID match

RxIF will set (by HW) then interrupt occur
User can read data from IICRWD (by software)
FU_EN write 01(by software) for release bus

RxIF must clear (by software)

void I1C interrupt() interrupt d_I1IC_Vector

{

unsigned char buf;

//slave rx

iF(RXIF)

//

if ((11CAL & 0x01) || (11CA2 & 0x01)) // match
{

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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if (n_RW == d_Write)
I1ICEBT = d_CMD_RW;

IIC ffi = [F

// don"t release if read phase
// 11Cbus release ifwrite phase

3
//
else
{
buf = IICRWD; // save addr offset
11CEBT = 0x40; // 11C bus release
ks
//
RXIF = 0;
}
//slave tx
it (TXIF)
{
TXIF = 0; // Clear interrupt flag
ks
//
s
Notice:

1. Slave| FEHFU_EN[7:6] =[ 0 1] (Fh’[‘f‘ERelease BUSElfJﬁJF]Z ) F{F%%L_ o

¥

2. ypfiiZrelease - lIC SCL@?&IOCK[’%(:O) o

3. TERIME (R pAAVAH A Y %gﬁgﬁp éfﬂ%”%’?Z%‘n?ﬁﬁj@ﬁc”g’lfjmasterwslave ) ﬁ‘)iﬁ[E'JSyncMOS

Codzardi& & -

4 C g

4.1

&l F<(Interrupt vectors table)

Interrupt Request Flags Intezéjgrte\;(esctor i?&iglJKng|Ng [Tr]obcﬁ;

IEOQ — External interrupt O 0003h 0
TFO — Timer O interrupt 000Bh 1
IE1 — External interrupt 1 0013h 2
TF1 — Timer 1 interrupt 001Bh 3
RIO/TI0 — Serial channel 0 interrupt 0023h 4
TF2/EXF2 — Timer 2 interrupt 002Bh 5
(SM39R16A2/ SM39R12A2/ SM39R08A2 only)

PWMIF — PWM interrupt 0043h 8
(SM39R16A2/ SM39R12A2/ SM39R08A2 only)

SPIIF — SPI interrupt 004Bh 9
ADCIF — A/D converter interrupt 0053h 10
KBIIF — keyboard Interface interrupt 005Bh 11
LVIIF — Low Voltage Interrupt 0063h 12
IICIF - lIC interrupt 006Bh 13

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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RI1/TI1 — Serial channel 1 interrupt 0083h 16

Comparator interrupt
(SM39R16A2/ SM39R12A2/ SM39R08A2 only)

0093h 18

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

4.2 Fllwlﬁﬁ%ﬂfﬁ'%ﬁ(lnterrupt SFR)

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

IENO :ng;:gft Enable 0 | pgpy EA ; ET2 ES ET1 EX1 ETO | EX0 | OOH

IEN1 :Q;f;::ft Enable1 | pa | ExEN2 ; IEINC | IELVI | IEKBI | IEADC | IESPI |IEPWM | 00H

IEN2 | IMeruptEnable2 | gnp . . . - |Ecmpl | - - | ooH

reglster

IRCON :Q;elggft request COH | EXF2 | TF2 | HCIE | LVIIF | KBIF | ADCIF | SPIIF |PWMIF| OOH

IRCON2 | Imerruptrequest | gz, : - : : - | cmpF | - . 00H
register 2

IPO I'Q\t/eerlrgpt priority | gy ; ; P05 | 1Po4 | 1P03 | 1P0.2 | 1PO.1 | 1PO.O | OOH

IP1 I'Q\t/irlr;pt priority | ggpy ; ; P15 | p1a | P13 | P12 | pn1 | P10 | oOH

IC I e [ &4 ™ RO
(1) NIC PRt :

IENO |= 0x80; //Enable interrupt All
IEN1 |= 0x20; //Enable interrupt IIC
2)1nc FII%H‘»%—-T :
void ISR IIC (void) interrupt 13
{
if (TXIF)
{
TXIF = 0;//Clear interrupt flag
}
if (RXIF)
{
RXIF = 0;//Clear interrupt flag
1
if (MPIF)
{
MPIF = 0;//Clear interrupt flag
}
}

Ps. IIC [l % » AR IICS {9 TXIF {% RXIF B MPIF » fiZEIRCON (9 IICIF |

5 IJ™ P ]IR4H MCU- ST H[lfi6%E master » slave’,l\ﬂﬁ?}}ﬁjfﬁl H [y EEPROM 24Cxx fit£h3]7* protocal
TR NC R -
5.1 MCUIIC flag}]%ﬁl(llc Page Write) :

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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Master: Slave:
e M1.FU_ENH * 10> Master:={!'Start - Device IDX*RWF5f - | o  S1.S1. Er’,’slaveﬁlﬁ (Inf%]Start condition »device ID -
s M2. i’gg[gg—l—u’»ﬁﬁﬁ » FU_ENFI R i 5% » TX'F?['?E‘?EF%PEF"% Match bitp@l’irr%m o
1o 30k & g TxIFEHﬁﬁ’?g?%B,% o Eﬁ%ﬁ?}J%XAKE@;{J‘&% o | @ S2. I¥%[Device ID(BRW)EJT ”}{lﬁf%ﬁ ETXAK 5 RxlFﬁ

e M3.Datajy* ICRWD#Z > FU_ENF;* 01 ,EJ{Jg,ﬁoata;gyr,o E'l’ﬁ{u’%?iﬁm o ORI FU_EN=01 > 7
o M4 Dataii% » FU_ENFIRIFFE 3% > TIF (1 2 10 release bus -

(R 21 O e S3. L{’?:I‘[JDataEﬁ ﬁ{l[’i%ﬁ@fl&TxAK ; RxlFﬁ’ﬁgH’ﬁE{fﬁF%?ﬁA )
o M5, FUEN™ 11 i211iStopRb - MPIFIEoest - | - IR I STRFU_EN=OT + ) felease bus -

D A O o S4. ?;%[’Y?UStop condition iz > MPIFHI’FE[FFI%EM » MPIFFi
PR R £50 -

N-

Page Write : |start | Device ID |w ACK Data ACK Data ACK Data Ack | Stop
IIC_BUS: ; . 3 3 B
soa~ [ LI L | 11 [ [ L

Slave Status: ‘ P : D

Match _|—, |

RW

TXAK

RXAK

TXIF

RXIF

MPIF

FU_EN

Master_Status: |

BB

RW

XK |

RXAK ___ - : : -
S N x g

RXIF

LAIF

- =

M1 L M2 M3 M4 M5!

5.2 MCU IIC flag /*F=#(IIC Random Read) :

‘ Master: ‘ Slave:
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IIC ffi = [F

e M1&M3. FU_ENHs * 10h » Master:=!'Start(or o S1. Ef]’slave’[ﬂfi[f (inH[Z||Start condition*>device ID - Match
Re-Start) - Device IDRW#  [¥Z[ACK i FU_EN[! 1l bitF! il ['#—F%“HM o
g > T E S TXIF o e S2. J«%[Device ID(*RW)sData - f lﬁ?ﬁ%’% ETXAK 5
e M2 TX !}{%’Dataﬁi" ICRWD % » FU_ENH * 01h » J[l:= RXIF%‘?HI’FEI@F%?% ’T3E!%J§EF[I'§§%’ﬁf{’ﬁ/u\'zﬁﬁiFU_EN=01 )
t'Data - L['T?UACK{’%;FU_ENHlﬁ{lfﬁ%ﬁ% » R IETXIF - H]4srelease bus -
* M4.RX:FU_EN * 01hi SCLFI#f;:2ICLK - "ffData | & S3. %:-*Dataff; * ICRWD: - FU_EN; * 01 Hl({Data
I5EICRWD » [ ZACKEFU_ENF! Rl (% - i FETII
RXIF - g o S4. i wDatadh i - FU_ENFIRIfF R4 150 » TXIFF
e M5. Stop : FU_ENH * 11hix » 32t11Stop » [5Z[]ACK R R 2L TXIFZ iR R ps0 -
FU_ENF R ERE: - 2 B SEMSIF R (18 e S5 ?I}’L{’ﬁﬂN-ACKEﬁ » Slave[]fg:[FDatalfilfi - 7 5% [Stop
condition » MPIFHI’FiEIFFF%?% ) MPIF%EEI@T(‘FE%%K%%O o
. . AC ac | Re- . AC N-
Random Read : |Start| DeviceID |w % Data k| g | DevicelD |Rack Data K Data Ac |Stop
IC_BUS: ]
LI LNl B

SCL
Slave_Status:

Match —| f

RW

TXAK

RXAK

1

TXIF

RXIF

H

|_h

o
|—|j | ‘

MPIF

—

Master_Status:
- BB

e w (e %

5.3 MCUIIC %’Mﬁj@ﬂ‘»(master) :
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Description MCU master w/r EEPROM(24cxx):
Main program | //

//

// SYNCMOS TECHNOLOGY

//

//

#include '"'SM39R16A2.h"
#include "1IC_h"

//
//11C DEFINITIONs
//
#define d_DEVICE_ID1 0x60 // user modify
#define d_DEVICE_ID2 OxAO // user modify

#define d_I11C_ADR_CAl 0x00
#define d_I11C_ADR_CA2 0x20
#define d_11C_ADR_SEL d_11C_ADR_CA1 // user modify, Device ID select

#define d_BR32 0x00

#define d_BR64 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_11C BR d BR32 // user modify //691_2->588

#define d_MASTER 0x40
#define d_SLAVE 0x00

#define d_MODE_SEL d_MASTER // use master mode
#define d_IIC_EN 0x80
#define d_NACK

#define d_ACK

#define d_WRITE

#define d_READ

RPOOR

#define d_BB_DIS 0x00
#define d_BB_EN 0x08
#define d_BUS_BUSY d_BB_EN
#define d_AR_DIS 0x00
#define d_AR_EN 0x10
#define d_ARBITRATION d_AR_EN

#define d_CMD_RW 0x40
#define d_CMD_Start 0x80
#define d_CMD_Stop 0xCO

//
//0WNED SUBROUTINES
//

void 1IC_interrupt(void) interrupt d_l1IC_Vector
{ if(TXIF)
TXIF = 0; // Clear interrupt flag
%f(RXIF)

RXIF

0; // Clear interrupt flag

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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3
if(MPIF)
{
MPIF=0; // Clear interrupt flag
¥
3
void 1IC_Init_master(void)
{
11CA1 = d_DEVICE_ID1;
11CA2 = d_DEVICE_ID2;
11CS = 0x00; // Clear 11C all status
1ENO |= 0x80; // Enable interrupt All
1EN1 |= 0x20; // Enable interrupt 11C
11CCTL = d_IIC_EN | d_MODE_SEL | d_ARBITRATION | d_BUS_BUSY | d_IIC_ADR_SEL |
d_IIC_BR;
T
void 1IC_Disable(void)
11CCTL = 0x00; // Disable I1C all function
1EN1 &= OXDF; // Disable interrupt 1IC
11CS = 0x00; // Clear I1IC all status
}
//

//This function will send out the Start or Re-Start pulse and CONTROL byte.
//
bit 11C_SendStart(unsigned char ControlByte)

11CA2 = ControlByte; // MAS =1
11CAL = ControlByte; // MAS = 0
11CEBT = d_CMD_Start; // generate a start condition
while(1ICEBT != 0x00)
{
}
return RXAK;
}
//
//This function will send out the Stop pulse
//
void 11C_SendStop(void)
11CEBT = d_CMD_Stop; // generate a stop condition
while(1ICEBT = 0x00) // waiting data recive finish
{
}
3
//

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

{
unsigned char temp;
TXAK = ACKStatus; // Feedback ACK/d_NACK to slave
1ICEBT = d_CMD_RW; // Ready for receive
while(1ICEBT != 0x00) // waiting data recive finish

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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{
}
temp = 1ICRWD;
//Delay(100); // Ffinetune by user
return(temp);
}
void 1IC_TransmitByte(unsigned char TxData)
{
IICRWD = TxData; // load data
1ICEBT = d_CMD_RW; // trans. data
while(1ICEBT != 0x00) // waiting data trans. finish
{
3 _
//Delay(100); // Ffinetune by user
}
void 1IC_Page Write( char Crtl_byte, unsigned char Addr, char LEN)
{
unsigned char counter=0;
11C_SendStart(Crtl_byte | d_WRITE); // -- Send CONTROL byte --
i F(RXAK==d_ACK)
11C_TransmitByte( Addr ); // -- Send ADDRESS --
for (counter=0; counter<LEN; counter++) // —- Write N bytes --
i F(RXAK==d_ACK)
11C_TransmitByte(Addr + counter); // -- Transmit one byte --
}
else
{
// error process
}
}
}
else
{
// error process
11C_SendStop(); // -- Send STOP -- MStart= 0
}

void 11C_Random_Read( char Crtl_byte, unsigned char Addr, char LEN)
{

unsigned char Temp[16];

unsigned char counter=0;

11C_SendStart(Crtl_byte | d_WRITE); // -- Send CONTROL byte --
i T(RXAK==d_ACK)
{

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

i F(RXAK==d_ACK)

11C_SendStart(Crtl_byte | d_READ); // -- Send CONTROL byte --

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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for(counter=0; counter<LEN; counter++) // -- Read N byte --
i F(RXAK==d_ACK)

if(counter<(LEN-1))

Temp[counter] = 11C_ReceiveByte(d_ACK); // Receive one byte
}
else
Temp[counter] = 11C_ReceiveByte(d_NACK);// Receive last byte
}
}
else
{
// error process
}
}
}
else
{
// error process
}
}
else
{
// error process
}
11C_SendStop(); // -- Send STOP -- MStart= 0
}
void Check_ Arbitration(void) // multi-master use
{
// arbitration lost, set by H/W
// clear by S/W
while(LAIF)
LAIF = 0O;
}
}
void Check_Busy(void) // multi-master use
{
// Bus busy, BB set by H/W
// Bus ready, BB clear by H/W or S/W
while(BB)
{
}
}

void Delay(unsigned int NTime)

unsigned int i, J;
for(i=0; i<NTime; i++)

for(§j=0; j<100; j++)

3
b4
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#define waitslave 10
void main()
{
11C_Init_master();
Check_Arbitration(); // multi-master use
Check_Busy(Q): // multi-master use
while(1)
11C_Page_Write(d_DEVICE_ID1, 0x00, 3);
Delay(waitslave); // fTinetune by user
11C_Random_Read(d_DEVICE_ID1, 0x00, 3):
Delay(waitslave); // finetune by user
11C_Page_Write(d_DEVICE_ID1, O0x03, 3);
Delay(waitslave); // finetune by user
11C_Random_Read(d_DEVICE_I1D1, 0x03, 3);
Delay(waitslave); // fTinetune by user
11C_Random_Read(d_DEVICE_ID1, 0x00, 6);
Delay(waitslave);
}
b5

5.4 MCU IIC HEEs A (slave) :

Description MCU be slave as 11C-EEPROM:
Main program | //:

//

// SYNCMOS TECHNOLOGY

//

//

// Test condition:

// Slave MCU Crystal 4~25MHz, pull-up 2.2KR
// Master SCL=100KHz and 400KHz test ok

//
#include '"SM39R16A2.h"
#include "1IC_h"

//
#define d_DEVICE_ID1 OxAO // user modify
#define d_DEVICE_ID2 0x60 // user modify

#define d_ACK

#define d_NACK

#define d _Write

#define d_Read

#define d_null

#define d_CMD_RW 0x40
#define d_SAVE_ADDR

#define d_SAVE_DATA

ORrOoOro

N B

//
bit bACK_last = d_NACK;

unsigned char n_Next Step = d_null;
unsigned char n_RW = d _null;
unsigned char n_Addr = d_null;
unsigned char n_DAT[16];

//
void 1IC_ interrupt() interrupt d_I11C Vector
{

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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IIC ffi = [F

//slave rx

i F(RXIF)
{

//

if ((11CAL & 0x01) || (11CA2 & 0x01))

// match

n_Next_Step = d_SAVE_ADDR; // set next step
n_RW = RW; // save RW status
if (n_RW == d_Write) // don"t release if read phase
1ICEBT = d_CMD_RW; // 11C bus release if write phase
}
//
else iT (n_Next_Step == d_SAVE_ADDR)
{
n_Next_Step = d_SAVE_DATA; // set next step
n_Addr = 1ICRWD; // save addr offset
11CEBT = d_CMD_RW; // 11C bus release
}
//
else 1T (n_Next_Step == d_SAVE_DATA)
{
n_Next_Step = d_SAVE_DATA; // set next step
n_DAT[n_Addr++] = I11CRWD; // save data
11CEBT = d_CMD_RW; // 11C bus release
by
//
RXIF = 0;
}
//slave tx
it (TXIF)
TXIF = 0; // Clear interrupt flag
by
//
by
void 1IC_init_slave()
{
1FCON |= 0x80; // MCU 1T
11CS = 0x00; // init 1ICS
IRCON = 0x00; // init IRCON
1ICEBT = d_CMD_RW; // 11C bus ready
11CAL = d_DEVICE_ID1; // Control Byte 1
11CA2 = d_DEVICE_ID2; // Control Byte 2
1EN1 |= 0x20; // Enable interrupt 1IC
1ENO |= 0x80; // Enable interrupt All
11CCTL = 0x80; // Enable 1IC module, slave mode, use IICAl
T
void l1IC(void)
{

//slave tx

if(n_RW==d_Read)
{

//slave tx get stop
if(MPIF)
{

n_RW = d_null;

// get Stop condition

// break while(n_RW==d_Read)
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MPIF = 0;
}
//
else
{
//slave tx finish
iT((RXAK == d_NACK)&&(bACK_last==d_ACK))// End if RXAK recive NACK
bACK_last = d_NACK;
}
//slave tx on going
else ifT(MPIF==0)
{
bACK_last = d_ACK;
TICRWD = n_DAT[n_Addr++];
1ICEBT = d_CMD_RW; // 11C bus ready
while(1 1CEBT==d_CMD_RW)
{
}
b
//
}

//slave rx
else if(n_RW==d_Write)

{
//slave rx finish
iT(MPIF) // get Stop condition
{
//slave rx get stop
//slave finish recive data, here user process data, example n_DAT[]----.-
TXAK = d_NACK; //TX NACK if slave busy
MPIF = 0O; // clear MPIF if finish process
TXAK = d_ACK;
}
3
/7

}

void main(void)
1IC_init_slave(Q);
while(1)
1cQ;

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

6 PIIZ (EREGY IC EFVEE] :
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I M|
HW:
MCU Vcc Target Vcc Target Vcc 1. Bus S AT (pull-up) i P it 2Fm i e |
FR A
pull <Pull 2. FU%IE?E%B;‘% MCU Vce [ [ [ MCU VIH/VIL » {EI{
-up T-up FIRT (i MCU [ 2.7~5.5V Hlii -
SCL 3. @ Target Vcc> MCU Vee*60% -
(Spec. ideal MCU Vcc=3.3V : VIH=1.9V » VIL=0.7V)
MCU SM39R Target IC (Spec. ideal MCU Vce=5V : VIH=2.7V > VIL=1V)
< SDA > SW:
1. it%fg[' SM39R % GPIO F%fgl' £% open drain -

2. enable IIC function -
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