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=27 CYPRESS 12C Master

PO H POBEERAE R b 920 120 4%, 24 CPU ISR E A 24 MHz I, ‘SRS HF &S 100 kbps [
B A . a8 CPU I 4l (AL imis s SN k. 120 IS AavF EHE LN 100
kHz ZMIKZE DC( EHIMHET) BIRMPIERIZAT . w7 AN I O BT R AN 51 IEKE) SDA F SCL 155 .
AT FAT AU B 7 PSoC A, RIcFAH b, fefmtidn iy, CPU BURIAZE 100%.
T 120 RIS RVFEARMERI N R E T 7E R DC & 100 kHz 2 [AREAT, PR 7E AL fe vh TG 2%
M adW. 28 7 Ariht F-hkaEEC,

R Rp) HHHEHL R BRI S A e . E I BT 23 (CREEEONEE) N
N ANT 3 mA (7E Vorpax = 0-4V AT o X% 5V RGN/ Edr EBEAE PR K4y 1. 5K
ohms. _LH7rHLFH Rp MIH AT B L A RN BP0R . X R AN 150 pF 1) 5V R4, L
BAAR AT 6K ohms. A6 “I%C MM 7 MTEZ(SHE, S0 Philips M4 www. philips. com.
12C MhbAL S e e T HORT 7 fih. ARG 0-127 (dec) « 1% T AR A ZAL LSB ARIR
R/W A7. WHAZALA 0, A MBEFHEFIMARAEE ANEGE; Wi LSB & 1, K A TF-hk i 254k
[ERiE g

FEN, H BRI A b, B IR 515 / BALALG A SE 3 bk 5

flhn: Huhl 0x48 1E NS HLih. WS/ BERMSECK LS, 120 TEIGRE A 0x90 FH
(8 fir) A MZEE NE s, KIEFT 0x91 BLAMM e AF i sz i i .

6] 120m FH P BEEeAd F R385 1 PORT BB HRE, M T8 12C B, 120m FH PR F s 6 A 5)
ININBER AT 25 Bl R a1, 8444 Port 1 DriveMode 0 SHADE 5 il 75 A7 % K
BN rEE AN 1 P8R bt T s 5c . flan: Wil 12Cm A Al A o 11
LM% 5 AT 47, Aanixbum s 6 1 M s

C AXh5:

Port 1 DriveMode 0 SHADE "= 0x40;
PRT1DR = Port 1 DriveMode 0O SHADE;

MEE T EA P

xor [Port 1 DriveMode 0 SHADE], 0x40
mov A, [Port 1 DriveMode 0 SHADE]
mov reg[PRT1DR], A

Note  MZET i mi SRS A vl (10— SIS A RIALIESE 120 4047, BRAAR4E Philips 12C &R
—VFAT, DUMETE 12C RGP XSS, (HRTHEZ R4S Philips 8 X1 12C kR

.

IC =45 P RS — A LT BIAS 1/0 S, o807 sl PSoC Ribe,  RAEARUE Bk, U8
— 12C BEALFFLA EHB, R — TRAP T LUICE 24 120 TRk,

SR RIE

I12C Port
TEFAE A HEAS PSoC 1/0 % M SDA A1 SCL {55,
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=27 CYPRESS 12C Master

SDA_Pin
EFRAEH T2C Port FOBREANSII, 1E0 SDA Bl(E'T. LT AU EREE MW ahBia; PSoC
Designer ¥4 H 3l 5¢ UK IEF

SCL_Pin

WFEAEH 12C Port (AT SCL I BIME 5. Joifi b5 IIEHEE 2 XS PSoC
designer H#f4x H3h5¢ MIX LR

N AP gwERE D

R PR 1 (APL) FRPAE I H PSR —0 o 24k, ATt A R 7e B2 A BRI . Ay
TEAAE B R BB L, ULl “ 51 (include) ” ST BEAH G 8 5

Note

EIXH, WEPrEH B APT Fhi—#F, i APT B2, A A X FArasiE T RE R ER . Wi
G TE A X K, WSRO AR E A X (. S “ SERL K
(registers are volatile)” EEEHILIHEEZE, H PSoC Designer 1.0 Jid L umif# RIS . C 2tk
FADNEPGIL TR . GwiE S R A A PR AR I AP IX — S . AR —LE ] PR APT pR AT B
fREE A A X A, (HELERIEENT—HAZ.

ML) APT BRECZREH TL# APT SHNMAI AR 720, BAE C a5 LA L, FUHMA K 2
Fifkah 7 O o AF TG ARSI BT N BB A7 2R AR A T I APT R M P, Al
AT N FH BT A KT A7 2R R 2 I, A S B2 B BN AR A R 5 o B RS 1) I FH m 30 3 A 4
FERITIn—N FRIZE, SR FAIREHATI et S A 2 CRlSEUE#) . C IESWMSIHIN
HARESZREm, A TR FREF A: 12Cn_fReadBytes. 12Cm_bWriteBytes M
12Cm_bWriteCBytes.

BT R IUGE A7 SR BE 4%, {547 CUR PP. IDX PP. MVR PP LAA: MVW PP 254738 rb () BT A {8t 2 v i FH 1
PP 5. RE TASIAEN AT, (HE AR R A A .

I12Cm_Start

Ui

Wit 1/0 $ixQLL a5 vIaa se~r, SEBL SDA K& SCL HIIRE.
C BERA:
void I2Cm_Start (void);

IR
lcall I2Cm_Start
S
None
1R [EE:
None
BIVEA:
A F X ZFAEAE T RE s DAL R B AR IR BAT B LS PAT BB . R RAERE T (CY8C29xxx) , i

17 RAM U ST A Ar d o IRDUX AR DL . R 2, I R B STl ] fasteal 116 pR AR
fFA A7 M{E. =480, DUES CUR PP TUHIREl A7 47 4% o
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12C Master

I12Cm_Stop

LR
VERR A SATAERTTIRE, AR R e 1y St
C BERE:
void I2Cm_Stop (void);
ICHRESTF:
lcall I2Cm_Stop
ZH:
None
AR
None
BITEH:

A R X ZFAras ] e e A I BB B AR IR BAT B LG PAT I B 0. AE R AABET  (CYBC29xxx) , JIT
H RAM VU FREF A7 a2 X FIoR I . G R F5 2, WA R B srid i M fastcallle pREfR
B o .

I2Cm fReadBytes
PiHe:
MT2C BRI EL AN ECE 2 13T (bCnt), IR EHR S N pbXferData 38 KBRS

C HEIRAE:
BooL I2Cm_ fReadBytes (BYTE bSlaveAddr, BYTE * pbXferData, BYTE bCnt, BYTE bMode) ;

TCoREFF:

mov A,I2Cm CompleteXfer ; Pass complete transfer flag

push A

mov A,0x09 ; Pass the byte count

push A

mov A,>sData ; Load the MSB of the sData pointer

push A

mov A,<sData ; Load the LSB of the sData pointer

push A

mov X, SP ; Get the stack location +1

dec X ; X now points to the last byte pushed

mov A,0x68 ; Pass slave address 0x68

lcall I2Cm_ fReadBytes ; Call function to read data from slave
; Reg A contains return value.

add sp, -4 ; Restore the stack

2

bSlaveAddr: 7 {7 MafF-HuhL.

pbXferData: F&Ia) RAM 58 BRI 45 £l o

bCnt: 7 LI & .

bMode: #E/ERIA . WHRKE M 12Cm CompleteXfer iz, MHATEIEALH . WHRKE K

12Cm RepStart #Ex, oA E L R E &M, AR E &M, MR ER 12Cn NoStop #1L,
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# CYPRESS 12C Master

PERFORM

BSR4 R XA T2C B REUHE T BLROL AR B A A B AR rh . 12 AT R
IES

R [EE:
WA AR B ILES R, K RPEHERAE . R ARd RN, KREl 0.
BIfEH:

A R X ZFAras ] e e AL BB B AR IR BAT B LG PAT I B . AE R AABET  (CYBC29xxx) , JIT
H RAM TUHIFRE A7 A o MO PR . R FHEL, W R B STl R fastcallle pRERfR
TEFAE28 M. HuEiEek T CUR PP M1 IDX PP Wi HI¥54t 27 728,

I2Cm bWriteBytes

LR
¥ (phXferData) Fg5€ ) RAM BEFIH)—AEEZANFAT (bCnt) BAMNZSE B9 MHihE (bSlaveAddr)
H
C BERE:
BYTE I2Cm bWriteBytes (BYTE bSlaveAddr, BYTE * pbXferData, BYTE bCnt, BYTE bMode) ;
TCRAEFF:
mov A,I2Cm CompleteXfer ; Pass complete transfer flag
push A
mov A,0x09 ; Pass the byte count
push A
mov A, >sData ; Load the MSB of the sData pointer
push A
mov A,<sData ; Load the LSB of the sData pointer
push A
mov X,SP ; Get the stack location +1
dec X ; X now points to the last byte pushed
mov A,0x68 ; Pass slave address 0x68
lcall I2Cm bWriteBytes ; Call function to write data to slave
; Reg A contains return value.
add sp, -4 ; Restore the stack
SH

bSlaveAddr: 7 v Mgsffhl,

pbXferData: #5[n] RAM & FE41 1K Fa%T -
bCnt: %gig)\EG§ﬁﬁ§§§o
bMode: #fEREA . WIRBE K 12Cm_CompleteXfer BT, AT M L . W E K
12Cm_RepStart X, ¥ RIXFELJGE), MAERNENKM. WHRRER 12Cm NoStop K, KA
SeRIEEIRSAT. XAE 120 MERREW IS FHE RIS B NI, WS WA SRR
o

REIE:
R S S NI A5 W RS A =T S A, FIRIE 0,
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# CYPRESS 12C Master

PERFORM

BIfEH:

A F X ZF A7 ] RE DS B B A AT BREL S BAT T B 5. AE RINAFREUR (CY8C29xxx) , T H
RAM DUTH4R ST F5 A7 et os M BLX AR AL . R EE, W R o0sd A fasteal 116 REDRAFE 57
FH00M. HAMEE T CUR_PP Al IDX PP WIHIFREN %747 4%,

I2Cm_bWriteCBytes
ViR :
E B INAFRES] (pbXferData) [l M#sfFstitib (bSlaveAddr) B A—AEZ A4 (bCnt) o

C BFIRA:
BYTE I2Cm bWriteCBytes (BYTE bSlaveAddr, const BYTE * pbXferData, BYTE bCnt, BYTE
bMode) ;

ICHRESF:

mov A,I2Cm CompleteXfer ; Pass complete transfer flag

push A

mov A,0x09 ; Pass the byte count

push A

mov A, >sData ; Load the MSB of the sData pointer
push A

mov A,<sData ; Load the LSB of the sData pointer
push A

mov X, SP Get the stack location +1

dec X X now points to the last byte pushed

mov A,0x68
lcall I2Cm bWriteCBytes

Pass slave address 0x68

Call function to write data to slave
A contains return value.

Restore the stack

Ne Ne Ne Ne Ne N

add sp, -4

bSlaveAddr: 7 {7 M54tk

pbXferData: FRMNAFAHM “const” HHaFESIMIFEE .

bCnt: 5N KIEHE &

bMode: FRAERER. W BE K 120m CompleteXfer #Exl, HHAT SRR LM, W E W,

12Cm _RepStart #z, AR ERH &M, MWAERAGEI5&M . W E R 12Cm NoStop K,
%Kgi&@m%#oﬁﬁI%E%%%%%%E%%ﬁﬁ%ﬁ%ﬁiM%#¢o%§ﬂ$¢%$
2R

Note  bMode Z¥rlHIRHAT 120 ML HH L. BEHATESLH, H/EH bMlode ZHE K
12Cm NoStop (0x02), 44T I2Cm bWriteBytes # I2Cm bWriteCBytes 4. X¥HATEAN, H
ANtz k. RIE, ¥4 bMode Z3Li%E K 12Cm RepStart (0x01), #4T 12Cm fReadBytes 4.

iR B -
R[5 ) B AR5 NI 58 SN T I SN, KIRP 0. JRIFHEN
bCnt HEAT HLAE, DUAfIE & CAEMIITE 5. WAL — N2 N TN, AR5 7 5tk bCnt
R FIEUY, MERPEHEZA, Ko HIUER,

Bl
A R X ZFAras ] e e PRI BB B AR IR BAT B LG PAT I B 0. AE R AABET  (CY8C29xxx) , JIT
H RAM U FREF A7 a2 X BRI . G R F5 2, WA R B srid i M fastcallle pRELR
EZAFa I E . 2407, UEM CUR_PP WU FREr &5 748 -
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¥4 CYPRESS 12C Master

Table 1. %X} I2Cm bWriteBytes. I2Cm bWriteCBytes M I2Cm_ fReadBytes [] bMode # &

WE fH i
I2Cm CompleteXfer 0x00 PATIN “JEBh 7 B “EIE 7 e L
12Cm RepStart 0x01 RILH R B A A D B
12Cm_NoStop 0x02 PAT AR, A A A

APT K& Ihie
LR AT EARL APT B8 hfE. AR APT R ELTRE v LUK 5 1 N FH B8 A8 B8 iy 1) R v 1 o
Table 2. )2 API pREINREH &

R (=l B B
12Cm WRITE 0x00 BE 120 BB\
12Cm_READ 0x01 BEEh 120 A
12Cm ACKslave 0x01 BEEL— AN I N2 A 2
12Cm NAKslave 0x00 TR I R N2 s A

[2Cm fSendStart

Vi
MR 120 MR RENAAE, SOXMEEFIRTS R/W) f7, SRFIRMA] R (ACK) 19 4%, 5 R/W AL
fHEL T FRW S350,

C BEFIRA:
BYTE I2Cm fSendStart( BYTE bSlaveAddr, BYTE fRW );

LR

mov A,0x68 ; Load slave address

mov X,I2Cm _WRITE ; Prepare for a write sequence
lcall 1I2Cm_fSendStart ; Return value in A

ZH.

bSlaveAddr: 7 A7 M #sfEHuHL .
fRW:  WHRWE K 12Cm_READ, Kf)ishisBeBAA . an i &l 12Cm WRITE, $%)3 305 A%,

SAEITER
AR IEMEARE, WS NS . WERIRBMEE R, WS NG AER R 2 HLIE .
BIYEA:

A X FFAras ] Be S RIIE BR B AR R PAT B UL E PAT TR X 2. AE RN AERETT (CY8C29xxx) , i
H RAM LRS! A7 A 2 MO RS . G R FH 2L, WA R B STl R fastcallle pRECK
PRAFZFAT 200 07, fUE% CUR_PP TLIRIRE: %547 2%
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=2 CYPRESS 12C Master

PERFORM

12Cm fSendRepeatStart

LR
PER TRC RS AN, RIBHIERIES (R/W) A7, RJFIRIE] R (ACK) 1 4. 125 R/W
PEREIR T FRW 24

C EFREL

BYTE I2Cm_ fSendRepeatStart( BYTE bSlaveAddr, BYTE fRW );
ICHREFF:

mov A,0x68 ; Load address

mov X, I2Cm_READ ; Prepare for a read sequence
lcall 1I2Cm fSendRepeatStart ; Return value in A

2H:

bSlaveAddr: 7 {7 M54tk

fRW:  WURBE B 12Cm READ, Kf ) ahiss e BAA. v B 12Cm WRITE, %3 305 A%,
R [BIE:
WLR PE RS, RN B CfA . SR A 2, TR M A R i W Ak
BIYER:

A I X ZAEas ] e S R B B AR R BAT B DL G PAT B IE 2.  AE RINAARE (CY8C29xxx) , il

H RAM GRS A7 o 2 X ORGSR T5EE, W R B sl R fastcallle pRECK
PRAF BT r4s ME . 407, fUE CUR_PP iRifRE 517 a%

12Cm SendStop
iR
R T2C MR IR
C EEIREL.:
void I2Cm_SendStop( void );

ICHRESTF:
lcall I2Cm_SendStop ; Generate I2C stop condition
ZH:
None
AR
None
BITEH:
AN X B3 A7 a i RESS DAL R B A A T B LS AT I i . AE R NAAARER (CYBC29xxx) , BT

H RAM U RSN A7 o 2 MUK FloR AL . G R F52E, W R B sl R fastcallle pRECK
PRAFZEFAr4s ME . 407, fUE CUR_PP ULIRIfRE 517 4%

12Cm fWrite

VL
12C MR B IE S N — A A N (ACK) 1575 e LRSS A S Bl A 1 41
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PERFORM

e

C &AL
BYTE I2Cm fWrite( BYTE bData );

LR
mov A, [bRamData] ; Load data to send to slave
lcall 1I2Cm fWrite ; Initiate I2C write
2%
bData: HF2ERIE S NI F15 .
& [FME:
WER NS NV T4, WREIHERAE . R SRR 2 4%, Wk [E] 0.,
BI{ER:

A H X F A AT RE S DA A B bR B A A T B LR AT I B 2. AR AR (CYBC29xxx) »
17 RAM U BT Ay A s o U FeIR L. R 2, I R B sl ] fasteall16 pREOKR
RAF A A AR IO 400, DB CUR_PP BUIIRET A7 f7 ds o

12Cm bKead

Vi :
JAE 120 RGN AT F PR ES (ACK) BrBt. the SR 2 o shakfs 14
o NEFRE (FACK) R WA AELE R BT 5 2 15 2

C BEFIRAL:

BYTE IZCm_bRead( BYTE fACK );

TCoREFF:

mov A,I2Cm_ACKslave ; Set flag to ACK slave

lcall 1I2Cm _DbRead ; Read single byte from slave
; Return data is in reg A

B

FACK: 4 2R AW BN E s o N 1) MBS AR AE N2 (5 5 ACK, TH IR E A 12Cm ACKslave 5 750U, Fibxr
AHWEER, 12Cm NAKslave

R [BIE:
MBS
BIfER:

A I X Ay il AESs DA BR B A IR AT B LS AT B 2. AE R AR (CY8C29xxx) » I
17 RAM BUIEE A5 A7 B 2 M BUX RO . R 2L, R s B Sl M fastealll6 pREOK
RAF A A7 as{E. 2900, DB CUR PP TUTHIREl A7 A7 4% o
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PERFORM

[ A A 7=

DURRIC4iE SR C 1B 1°C SHPREAE MR,

; Sample assembly code to communicate with the Dallas DS1307 clock/EEROM

; via the I2C interface.

; This code sets the time, then reads the 7-byte time string back

; over and over in a loop.

; The address of the DS1307 is 0x68.

include "m8c.inc" ; part specific constants and macros
include "PSoCAPI.inc" ; PSoC API definitions for all User Modules

export main

area Dbss (RAM)
sRxData: blk 16
area text (ROM,REL)

.LITERAL
sTxData:
db 0x00
db 0x12,0x34,0x08
db 0x01
db 0x15,0x03,0x02
db 0x93
.ENDLITERAL
_main:

call 1I2Cm Start

mov A,I2Cm CompleteXfer

push A

mov A,0x09
push A

mov A,>sTxData
push A

mov A,<sTxData
push A

mov X, SP

dec X

mov A,0x68
call I2Cm bWriteCBytes

add SP, -4

RxLoop:

; Do a combined transfer,

; Slave internal address 0

’

’

; Day-Month-year
Enable clock output

’

’

’

’

’

’
’
’
’
’

’

’

write then read
; The write sets the sub-address value to 0x00.

Seconds and minutes in BCD 8:34:12am
Day of Week, Monday

15-Mar-02

Initialize I2C master

Pass normal transfer mode

Pass all 9 bytes of sTxData
Load the MSB of the sTxData pointer
Load the LSB of the sTxData pointer
Get the stack location +1
That points to the last byte pushed
Pass slave address 0x68
Call function to write data to slave
A contains return value.

Restore the stack

Keep reading the time from the
; Dallas DS1307

The read then

; starts reading the values starting at the sub-address 0x00.

’

Document Number: 001-84320 Rev. 3%
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CYPRESS 12C Master

PERFORM

mov A,I2Cm NoStop ; Don't generate a stop sequence

push A

mov A,01lh ; Write only the first byte of the string

push A ; which is the internal sub-address.

mov A,>sTxData ; Load the MSB of the sTxData pointer

push A

mov A,<sTxData ; Load the LSB of the sTxData pointer

push A

mov X,SP ; Get the stack location +1

dec X ; Dec the pointer to point to the last byte

mov A,0x68 ; Pass slave address 0x68

call I2Cm bWriteCBytes ; Call function to write data to slave
; Reg A contains return value.

add Sp,-4 ; Restore the stack

mov A,I2Cm_RepStart ; Start with a Repeat start

push A

mov A, 0x07 ; Read just the 7 time bytes back

push A

mov A, >sRxData ; Load the MSB of the sRxData pointer

push A

mov A,<sRxData ; Load the LSB of the sRsData pointer

push A

mov X,SP ; Get the stack location +1

dec X ; That points to the last byte pushed

mov A,0x68 ; Pass slave address 0x68

call I2Cm fReadBytes ; Call function to read data from slave
; A contains return value.

add Sp,-4 ; Restore the stack

jmp RxLoop ; Setting a breakpoint here, you should

; be able to see the returned time data
; in the sRxData RAM locations.
ret

O VI I E I

// Sample C code to communicate with the Dallas DS1307 clock/EEROM
// via the I2C interface.

//

// This code sets the time, then reads the 7-byte time string back
// over and over in a loop.

// The address of the DS1307 is 0x68.

F e R
#include <m8c.h> // part specific constants and macros
#include "PSoCAPI.h" // PSoC API definitions for all User Modules

BYTE rxBuf[8];

const BYTE txCBufl[]

{ 0x00, // Slave internal sub-address 0
0x12,0x34,0x08, // Seconds and minutes in BCD
// 8:34:12am
0x01, // Day of Week, Monday
0x15,0x03,0x02, // Day-Month-year 15-Mar-02

Document Number: 001-84320 Rev. k% Page 11 of 13



PERFORM

0x93 }; // Enable clock output
void main (void)
{
BYTE status; // I2C communication status
BYTE i; // Temp counter variable
I2Cm_Start(); // Initialize I2C Master interface

// Set the time
status = I2Cm bWriteCBytes (0x68, txCBuf,9,I2Cm CompleteXfer);

// In a endless loop, keep reading the time from the DS1307
do {

// Write sub-address to DS1307
// Perform a combined transfer by leaving off the Stop on the Write
// command and beginning the Read with a Repeat Start.

I2Cm_bWriteCBytes (0x68, txCBuf,1,I2Cm NoStop );
status = I2Cm fReadBytes (0x68, rxBuf,7,I2Cm RepStart );

if (status == 0) {
// Flag an error condition

}

// This next section of code performs exactly the same sequence
// as the above code, but with low level commands.

I2Cm fSendStart (0x68,I2Cm WRITE) ; // Do a write

I2Cm_ fWrite (0x00); // Set sub address
// to zero

I2Cm_fSendRepeatStart (0x68,I2Cm READ) ; // Do a read

for(i = 0; 1 < 6; i++) {
rxBuf [1] = I2Cm bRead(I2Cm ACKslave); // Read first 6 bytes,
// and ACK the slave

rxBuf [7] = I2Cm bRead(I2Cm NAKslave) ; // Read data byte and
// NAK the slave to signify
// end of read.
I2Cm_SendStop () ;

} while (1) ;

Document Number: 001-84320 Rev. 3%
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12C Master

FRCAS 7 S d 3R

/&S BIFEH Vi BH
1.4 DHA NI T A g

Note  PSoC Designer 5. 1 fETA A T #f G I T “ AT 7 o ABHREERNNA T2
PRI - A R AR 2 TRV X3 o
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