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=27 CYPRESS 12C Hardware Block

Figure 1. 12C HE

vidd IFC System
= P
IFC
Master 1 SCL
12C IFC IFC
Slave 3 Slave x M aster 2
ThRe i B

PR 15 BSR4 CPU WAL E DL 12 Mz SZ4TH, JCAESEAR fd g T 50/
100/400 kbits/s. W LMEHIEARIK CPU I PR, (HIEAEAMEHIBG 58 R N RENI TS DL By AR AT
HE- B0 - il B AL BRI S e AAAE B 2 s/ L 5 . A AT R BN SR A DO BE I, A2
WIS . T2C LT SR EF AR B N 100 kHz EL%E DC (NG HL NISAT. TR 4 B U ) 6 1 25 U
(K] SDA CHRATHE) A1 SCL CRRATIS B , fEAEPRRANFIMIAESFE . AESRALM APT rpSfr-BAr S bl
WY RS APT BEE SRS 10-bit AR,

K 120 BEEREEAENEANH, WS WBRIEIERFYi ) Internet.

12C B84

1%C R SCRR AT HR AL . (ERR T BB AR/ Bl A R, R R AR HL T R R L
7o R AR R T BT A BCER R R A U I B AR AR 7 T R T2C BAZRIRAR L e vl LK o BT 4 1 5
Jo RGN 1) Ze AR I Rk

SRR 120 SRR D BhE. RV 7. SRR R, R 120 B A Y
120 WBPREAT. %) B T R s AU ST A T AR B, S T
A FIOERT, ARTI, 120 MR, PRI RIS TRIT (ISR A Ao VRAbail (3 (0 M T
ORI, I FRRAATIOMIRA LG . AT A HHE G IR A2 TR I, SRR R b
MESPEBATEE “ Bk (ACK)” B8R “ ik (NAK) 7 PG/ g

2O TR A 22 50, S HAEAEPI RSO0, BB 22 SRR 5 B 22 5. 0T 12 ey, o
Wi e ANELIE I 8th A7 JE KA. BB, LRI AN T bS5, Faleas s 20 Al “ sl 7
B “IN T . ARG, BRI R R B ONE] 120 SCR 2347 RE, 1) 12C %RUEi@4n ACK
o NAK CIRZ&. b RR R s, g Bt ACK B NAK CIREIFEK NN EHEF BN, BA
12C_SCR ZrA7asMEAEXT e LB AT D e . X T 00 — PP ol R akds, R IBTfEAR TR &
it ACK o NAK JG k4. WILAEZHL 12C SCR PAHfE BEAL RS . X RIESS, s nds) 12C DR %47
s, I HFR B AS] 12C SCR 274788, LUlR 852 8145 .

fF 2 Mt B S N TFEF  (bWriteBytes() . bWriteCBytes (). fReadBytes () ) W, WA LBl FHAEf]
XGRS (InitWrite (). InitRamRead(). InitFlashRead () . iXLCpf$utE h pR B0 T B —#56
W, LURshZZ ek 5 N (bWriteBytes() . bWriteCBytes (). fReadBytes())
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=27 CYPRESS 12C Hardware Block

12C HE3RA 5844

GO B ) BA R 0 LR CTCR =D DhReii AN APT SZHF. 1667 32-byte RAM ZEiP
X, ALLEEE 120 B HEa KBTI IERE N . 1%ZEmMIX 2 120 B4 s sy, o TAL S
SRAM, {HJEW[ LA T2CHW #EHLel CPU Vi), (IRDIFEM LIS 88 DhfE A VFg TR 120 MASPERIER7E PSoC
PERRI WS m 2. BT bR shag, TUAAETC Bk iR oL N SEBL A TC A, fEME 1PC A
ZEI, P IRTIFEI TG

12C R AR PE D B0 MBS CEHRAE 32-byte RAM ZEpPIX 1. AN EFFHIEIXT RAM ZErhIX (K155 1
ik CPU BB MISL T EFERIERS, MIMIAE RAM Z2h XA T — X 1 RAM G2 X o R Bl I ] ASREK
Bl PN R A A

FIUN A7 e FHVE R X (A k35T o R AN i A B it Tl — AR EEAIREN (12C_BP)), H—
A MarEREr (12C_CP).) o MEEEN—ANWEAFIN, ARSI E . MEEEAN, KikK
AR IEARTRE R R Y AT FRE IR aR B E . BE AN GRS AN ALY
AUFREFMItbE A, MATFREr A shEIE, DLW E S AN CRIEMEE AN bk, AFITE AR
EONIX T, YRUEREN SN . EEPUT SRR, M ATREr B B S IEAYREI A, AR IESE G R X S
NG, MRS . FEAREMAE K AE BB ARRCE . G0 B P s O e VS 2 A ) H
g,%ﬁﬁﬁﬁﬁﬁom%iﬁ%ﬁﬁﬂ%ﬁ@Z%EAﬁ,ﬁﬁ%W%ﬁ,#HK%%WEﬁRmﬁi
1,

oAb PN 5 A7 o8t [ i, BT FVEA TR 32-byte RAM ZEph X fFsthtfREl. b —ASEREARE
(CPU_BP)), m—AAMur4aEr (CPU_CP).) o XPNAPMFRENIIRESALTsEarde 2t b fa 4t (12C_BP Al
12C CP).) o M“HAT CPU BLERS, EHB R —ANa rds (12C BUF)) o M5 NiZZFArash, B 9arissr
(CPU_CP).) #5&ir BACMEIRAL R R X o MIHUZ A2 m, RIS ETIREHE e B A BdE . W
B RAM WZERPIGEA, WITCA SR M.

WU RN

AR LE S ] A J 4 U7 i) 2R ph X B TR R N vH 5. AP B 44 T2CHW_Read_Count Al

[2CHW Write Count (FLHf I2CHW M1 PSoC Designer FHHH W REERASLHI A2 R ) o AR A4 /AR,
LB S AN “extern” FHRAER] C Vi) ik AN THECAS & BRI AR (E I 2 2R E, v DA 4%
BEINEL S NI M B A, A s 12CHW InitWrites

T2CHW InitRamRead. I2CHW InitFlashRead W& i3 EKIHILA /N, N MultiMasterSlave F /' Axiderp

A5 FH R 0] 2 MBS B B I R B0 B 2 T2CHW TnitSlaveWrite. I2CHW InitSlaveRamRead Fil
I12CHW InitSlaveFlashRead. .

EPPX I TAE T%C AAE APT HRstBURI S A 2RAE T T5C 2R, WIERAAH I 2 phIX
WAL 1°C EHHES)E, {4 12CHN Status TR BCEMPLKPRAR . WA 5T 6 AL ERUERE X 5 22
DX HP AE TR RS B AT X P U B AT A B . AN IR SRR (ISR) Ja, ANSe a4t
e WS TR (ISR) AN SRV Uy I o SCR Gt Do R G2 DX IR 5 P LRI RAR U 3UAR B

B 120 ERSSREIU BB B X A S R, W R RGN, HE 120 Bk
FfE.  (12C WhSURERRT 120 MBS sE S b s IR AR I 7 v )

B Y 120 EPECHERE R 120 MBS NEGREE, S B v ARG AR 1], 0B B f
G AN, AR NAK. I 120 gk E ABE, WA BAESE R NAK. B — A NAK
o CERAAE A B a il AL ED , ANk DA B .

B QR E UK, WA NS 120 NBARIE0E, BASHE.  FHH E A A B
IHREIE SR VEAE ] RAM R INAEGEM X o T SR EIEAL% TSR 16T INAE /ROM 5k RAM FRRJEEZEphx, Wjw]
DT PSR APT X FLHEAT I
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HEEHE

FEE R RA A BOANERE T2CHW BRS8N / BB G . FUK T2CHW SRR A JEACTC & 1 41 1
gre MRAEISATESRUHIME S T2CHW Bibyizaty, (HRRZRXB AT S TP B AL SR 7 B, vl L
LA T2C APEF= AR 5 o

12C F-4k

12C Mol 2 T BHER AR S — AN 003k 7 b A 120 B8 H, DU SR EREAT -4k
HRBIERRT, 0-127 (HRERD o FA50) LSh B8 R/W £7. WHiZA N, WS A hl, 4R LSb
Jg 1, DLk e AN A AL s R

FENES, F RIS AL, XA TRR A, IS/ BALES, AR — AN s A ik

P

0x48 UMb fE Sy Z¥ftid, o e o Masthmttl. A / S EIMEANSHL, 1°C k%
0x90 11 (8-bits) LA MESPFEALSE, LLLAIE 0x91 775 LA AF BE A o

0 A A ik 2 B se -+ bR N, PrUCRIT Bl 7-bit duhl CHRbdils 720 .

HIMAAT i AR

H5% PSoC WARIBIRZE, THE 1°C S0 MHRAEE.

HHHER B, 120 REERAMS LR, Edrmbl Rp) Biftm . IRk A e .
TR B, 76 Vorgax = 0.4V WIEOL T, AEM#fF (BN FR/MERRAS/NT 3 mA. X
T 5V MRS, XHEA LRGN ERrEBHAE R RIRZA R 1.5 kQo Rp M AR I T 5 2k H 2 FITIN i
F, T REHRANR 150 pF [ 5V &G, FRHEAAEKT 6 kQ. A% 120 R&MEHTE LR, i
Z L www. nxp. com [{] NXP M T2,

Note  MZEFhr It sk HIRAF A0 AT G e — AN A FIAL I I 12C 414k, BITTHRHE Philips 12C LI

PAF—VFTT, DMELE 1°C RAHEAIXEAILE, HRTHRE XRG4S Philips & X 1%C ArdfE
/RIS

WE

T2CHW A FAiid 3 SCL A1 SDA $ROLMRPIER. —Mk$E i PLI7] 154 SCL JHMdH P1[5] 1E4
SDA. Pk 2F M P11 4Bk SCL F{#H P1L0] #Ek SDA. RuJGefEH P1[51/P1[7] 5I, KA

P1[0]/P1[1] WA ISSP I ECO :/H. ATEAEMCEME. T2C BIEAREA ZMIRCE, Bl 1°C Bl
FH4 B PSoC %8 Y5 RS ER AT o by

SR BHR
PATRNEC i 170 TR LA . DI, SARERHA ) B IR 150 e
.

Slave Addr

Slave Addr MEFEr) 12C LA T-bit MG N ESPEEEAT Fhk. A RERRIN A 0-127
CHRERD o 5 AR %S5
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12C Hardware Block

I2C Clock
858 T2C $IBA TN B R, FEAE =Pl RE IR phid % .

B 50 K FpdfE
B 100 K fr#fE
B 400K Pk

I2C_Pin
M 1 EFRHT 12C A5 SIS X TX s | TG Fo b FAH N O BR S A5, Xh PSoC Designer
2 HBEIEFE.

Read Buffer Types
PR LI SRR X R, A 2 FPIEFRDI AT HE ¢ AN RAM” Bk “RAM BRAAE 7 . “AX
RAM” &I MHIBR SZ R HH A7 ROM S FT ZR AR FIAR B, “RAM BRIAAF 7 EIin] DAFRAE4RNS
FIAZ SR, MBI RAM 22 ph X sl [N A7 0] E L die . gk se “RAM sNAE 7, WA
I2CHW InitRamRead () % I2CHW InitFlashRead () API DLIEFEZZIX ST, #9570 M g ANl FH %
ZH.

Communication Service Type

BT Z 0Lk FH P RS 0 2 T v T P 0000 Ak 5 s R 8 SR 2 DA e o B4 o 7R I 2R ANl T %
SR EEET W SRS T, B AR P e UM X T E . b G 7R S f DL RR A
BB HEZMIX . HPie & —AH TR P Wk %5 77 (ISR) . fEd B4t
AbBESRBE IS, P ORHA] IS AT B s B S R AR 5L . O 7St seng, B P ml DU ST FH ek
# T2CHW Poll ) (iEZ M. 12CHWslave. h SCPFSRIUHERA K SEBI A4 H58) o BRI R RIS, Refk
WA . HAh T2C BB ] SE A A . RS TS SR T DL Hh BT AR AT S EME (i L
SRR TP W B SRR ED PPRGC T N . SR 7 2R AR SR AT I A T R A
HLWEHERE ST o AW —ANES R, 2 120 RSB, RS 7Y G A shiE
T, LA v R O TR ISR o

I FH 2 P g FE 82
RGFEE (APT) [ PEHRAE T SCRF 2 40 (L (R R B A I S % FTLLZE RAM SRR A7
U BIRZENNIX . B EPIX HREAE RAM A7 R

Note  7EXH, SFra M Ay APT HHITOCAITE], A APT eREeiAs A R X ZFAFeMME. W RAE
PG REE A A X FOfE, R R B ST TR A A X A{E. ERIXRN “ AR A
YRR T RCRIR R, RS JE M PSoC Designer 1.0 MRATFUGSEHEN . C 85 dmikastd H3h
ACBEILITCER o VG S g R N B3 DA ZRUA PR LA I S X — SR . BRAR—SBF PR APT PR
ATLVRRE A R X AR, HRTCIAPRIEEN T kB & Witk

HH R
L eRHC T BB 1 M2 AP AT o 7R A5 P 1) e

[2CHW Start

Ui
ToATATEAE . A FORFF I —8E . {FH 12CHW EnableSlave () J& s AR {41
12CHW EnableInt () LA

C JRAL:

void I2CHW Start(void);
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RIfEM:

12C Hardware Block

AR X P ] LU b R AR R AT B DR AT g e, SKIE T KA s A b () P AT
RAM DUHEEH A frae. AR BET, IH e&ECH ST I AT TS AU PR AAAE fastcall16 BRI .

T2CHW Stop
e :

A6 12CHW CEIEAER 120 ) o
C JEA,

void I2CHW_Stop (void);

LR
lcall TIZ2CHW_Stop
ZH:
G
R EIH:
G
BIYEH:
EZ W APT JFEEHE A2 .

[2CHW Enablelnt

R
FUH 1C I BB A PR, 7 i
M8C EnableGInt.

C JRAL:

void I2CHW EnablelInt (void);

TCGREFF

lcall TIZ2CHW EnablelInt
24

P
ﬁ@ﬁ:

T
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WHZ M APT JHGHR 7T I 4
[2CHW Disablelnt

-

12C Hardware Block

JERLAEA SDA hIORAEH] T°C MERIE. AT T2CHW Stop. H[Ff#R1E

C JRE.

void

LR
lcall I2CHW DisableInt
SH:
o
RO {H
P
BIfER:
W20 APT FFURTRA 4.

I2CHW DisablelInt (void);

I2CHW EnableSlave

Vi
LW 12C_CEG Zfras iy “ 3 M E 7
C JRAY.

void

IR
lcall
¥
7
AT
y
BIfEH:
WS APT JFURT 3 B4

I2CHW EnableSlave (void);

I2CHW EnableSlave

12CHW DisableSlave
PiHe:

WtiERE 12C_CRFG ZFfrasny « A M7
C JRAY.

void I2CHW DisableSlave (void);
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BIYEH:
WHZ L APT JFURER 4 A 4H

AR B2
IX R bR H AN T ] T 5 A AT

12CHV Poll

Vi
7t Communication_ Service Type ZHWE N “ %) 7 WFH . LR B T — il H #5011
HEN 1/0 WEFRFHIAL . 5K Communication Service Type ZEUWE N “ Wb 7, MILER
BONAT A $4

e WA T2CHW Poll BEJRC 12C jhZk. Xik EFEAT LAZE AR [ 1F 56 Ak BESE A (18 Sk 22 it B ek
SV C/
C JRAY:

void I2CHW_Poll (void);

LR
lcall I2CHW Poll
SH:

o

AR
o

BIEA:
BRI Z TR, A E—A 12C Bk, MPRARRAGGRIER . JrR M T LU Ak
WO —A 1/0 595, sAfEREBR e OL s, —MeibRoL. WA TR AT REA = Fiai R

W UURBAT A, WA ERAE

W AT a] bk B Y, UK i O A T B AR

W RSN T S S AR A, AR B bR A

TE 5 NARAE G5 A B AL A2 (R AS I SRR A & IR st R A B LI 120 735 b T4 b
RS, FHKIHH] 12CHW_Poll BRHCnT LG b TAR B, T2CHW Poll () pRECAE

Communication Service Type W& AN “ Hlr 7 WAL= AATIER. ZERLL EAIREE) / EA
SAFFIHLEE I, SR TS WRIRA, BHA I2CHW Poll () eRECHE AR . S Hhhibbl A, Wh%5
PEIRAE R LG S T S AN, BRI S AN EE) / ER AN, B, 120 Ak e
Bl R AL TR A, BH A T2CHW Poll O REHE A
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PERFORM

12C Hardware Block

T2C gkl T2C M|, H P4 Communication Service Type W& N “ 4 7 HIEH T
Mg T o8Bl ST IORRIFAE AN ACK/NAK GG SCL (I8l Ze Ry

ARG Z st X+ SA0R s, SEoRAE ACK/NAK {7 AEAN AL R Ji S B

T2CHW bReadlZCStatus

Ui :
R RS 7 FAAA T EPRES .
C R,
BYTE I2CHW bReadI2CStatus(void);
LGRS
lcall TI2CHW bReadI2CStatus ; Accumulator contains status
¥
o
yAEILIER
BYTE I2CHW RsrcStatus
Wz k.
BIVER:
WEZ W APT JFUHEMA2E. Hur, R4 CUR PP UUIHIFRE A7 AF 4815
W & BB
T2CHW_RD_NOERR 01h TR EEE, IEH ISR B
I2CHW _RD_ OVERFLOW 02h T PR B R TR R R
I2CHW RD  COMPLETE 04h — IR AE CUE 3 B B 5E R
12CHW_READFLASH 08h TN EIBERER R B AN AL E
T2CHW_WR_NOERR 10h FEBIIENT HHE
I2CHW WR OVERFLOW 20h FBEAEEANENMX BN T 259
I2CHW_WR_COMPLETE 40h FHEE NIRAEARY B bk 58 sl sids 1k
T2CHW_ISR_ACTIVE 80h 12C ISR MoAE M IFAb T35 2R A
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[2CHW ClrRdStatus
Vi

iR T2CHW RsrcStatus Z9A7as T EECIRSN . AS g HAbAT
C JRE,

void I2CHW ClrRdStatus (void);

LR
lcall TI2CHW ClrRdStatus
SH:
o
& [BlE:
o
BIfE:
W20 APT FFURTRA 4.

I2CHW ClrWrStatus
VLEH:

TEFR T2CHW RsrcStatus ZFfras IS NIRER . A sgmmHAb A7,
C JRA,

void I2CHW ClrWrStatus (void);

TCHRAEFP:

lcall TI2CHW ClrWrStatus

24
7
iR [E{H:
7

BIYEA:
WZ M APT JHRH M dd . HAr, S CUR_PP BUHIREN A7 A7 S 5

I2CHW Inithrite

VL
IR — DR G X AR, AR RIRAE B, IR AT R e X T e A . RE vk 4L
HIga A iR Bt i K Ge b XK. 78— A BB AHT, Bk CE 211 e B0 bk
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CYPRESS 12C Hardware Block

PERFORM

C EH.
void I2CHW InitWrite (BYTE * pWriteBuf, BYTE bBuflen);
LR
AREA bss (RAM, REL)
abWriteBuf blk 10h
AREA text (ROM, REL)
push X ; save registers
push A
add SP, 3
mov X, SP
dec X ; X points at data SP points at next
; empty stack location
mov [X], abWriteBuf ; place the buffer address
; (page 0)on the stack at [X]
mov [X-2], 10 ; place the count at [x-2]

; don't care what [X-1] 1is
; the compiler would assign 0 as the
; MSB of the Ramtbl addr

lcall 1I2CHW InitWrite

add Sp, -3 ; restore the stack
pop A ; restore registers
pop X
24
pWriteBuf: #8[n) RAM ZZpp XA & HI$a4% -
NG XKL
R [FH:
7
BIfEH:

WHZ W APT JHGH el . Hir, R CUR_PP BUMIHRET A A7 Sl iE v

12CHW InitRamRead

Vi
WG A TR IR RAM BaRZ2r X fa%t, WG AR Zrh X Ber .
I2CHW_SlaveStatus #xicl T2CHW_READFLASH JiBRA%E  (IBRBCRASA) , A~ — X RAM
ST E 22 1P DA B

C EH.

void I2CHW InitRamRead (BYTE * pReadBuf, BYTE bBuflLen);

LR

AREA bss (RAM, REL)
abReadBuf: blk 10h

AREA text (ROM, REL)
push X ; save registers
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12C Hardware Block

dec X ; X points at data SP points at next
; empty stack location

mov [X], abReadBuf ; place the read buffer address
; (pagel)on the stack at [X]

mov [X-21, 10 ; place the count at [x-2]

; don't care what [X-1] is

; the compiler would assign 0 as

; the MSB of the Ramtbl addr
lcall TI2CHW_ InitRamRead

add Sp, -3 ; back up the stack (subtract 3)
pop A ; restore registers
pop X
¥
_ReadBuf: 457 RAM ZZitIX A7 & (K485, bBufLen: iHNZZMIX KL,
yACILIER
o
BlfEM:

WS APT JFERE I 4H. Hil, HA5 CUR_PP TUHIHREN %5 A7 a8 B A& 04
I2CHW InitFlashKRead

BB
WAL TR R BE N IR 220h X 5. K T2CHW SlaveStatus Frict T2CHW_READFLASH &
1, AR — RS A b S T 1 R G2 i XA S

C FH:

void I2CHW InitFlashRead(const BYTE * pFlashBuf, WORD wBuflLen);

TCHRAEFP:

area table (ROM, ABS)
org 0x1015

abFlashBuf:

db 0x11, 0x22, 0x33, 0x44, 0x55, 0x66, 0x77, 0x88
db 0x99, Oxaa, Oxbb, Oxcc, 0xdd, Oxee, O0xff

area text (ROM, REL)

push X ; save registers

push A

add Sp, 4

mov X, SP

dec X ; X points at data SP points at next
; empty stack location
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CYPRESS 12C Hardware Block

mov [X], <abFlashBuf ; place the LSB of rom
; address on the stack at [X]
mov [X-1], >abFlashBuf ; place the MSB of the rom address
; at [x-1] variable
mov [X-2], OxOF ; place the LSB of length
; at [x-2]
mov [X-3], 0x00 ; place the MSB of length
; at [x-3]
lcall TI2CHW InitFlashRead
add Sp, -4 ; adjust the stack (subtract 4)
pop A ; restore registers
pop X
¥
pFlashBuf: J5WINAE /ROM ZZ X AL E 1 Fa%EF. wBufLen: ZZpp X MK E
& [BlE:
o
BIVEA:
WS UL APT JFGRTR N 4H. Hur, S CUR PP T4 A7 AEae B f& 24
T 7 M a5 1 R 2

I HURR B G 5 AR PERRCAS 1) P A

I2CHW _StartBufferedSlave

Vi
JAH 12C G2 IX B, M NS APT SCHFATTH] 32-byte BEAFZZMP XA, T SEIN 1] 5 325
C JRAY:
void I2CHW StartBufferedSlave (void);
ICHREFF:
lcall 1I2CHW StartBufferedSlave
4
o
A I
X
BIVEA:

WS W APT FFER A 4H. Huar, S CUR PP T FREN A7 A 15 K
I2CHW_StopBufferedSlave
Ui

B 12C PR, IXREHREDEGRA RS, LIS TPCHW MBI APT .

C JRAY,
void I2CHW_ StopBufferedSlave (void);
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12C Hardware Block

TCHFEFP:

lcall TIZ2CHW StopBufferedSlave

¥

SAEITER
7
RIYER
WHZ W APT JHGH M4l . HAT, A CUR_PP BUMIRET A7 A7 S iE

I2CHW _EnableNoBCInt

Vi
KA b W, T2CHW StartBufferedSlave () F1 T2CHW SetHWAddr () @AZ5AE P ek %2 R
)EHO

C JRAL:

void I2CHW EnableNoBCInt (void);

AR
lcall T2CHW EnableNoBCInt
¥
G
pAELiER
G
BIfER:
WHZ W APT JHGH el . Hir, A CUR_PP BUMIRET A4 Sl iE v

I2CHW_DisableNoBCInt

Vi -
Ja s se s . T2CHW StartBufferedSlave ) A1 T2CHW SetHWAddr () 47576 FH I B 252 1T
J;Ho

C JRE.

void I2CHW DisableNoBCInt (void);

TCHRAEFP:

lcall TI2CHW DisableNoBCInt

ZH.
7

AR
o
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12C Hardware Block

WS W APT JFERH A 4. Hiur, XA CUR PP WlfREr T fras & 4
I2CHW_EnableStopIE

Ui :
JaEhE kP K. T2CHW StartBufferedSlave () F1 T2CHW SetHWAddr () 2576 FH itk B8 502 1 i

C JREY:
void I2CHW EnableStopIE (void);

LGP
lcall TI2CHW EnableStopIE
SH:
x
R [EIE:
x
BRI
WS APT JHURE 2. HAl, HAT CUR PP BUHHREF H Ar as i iB e

I2CHW DisableStoplE
Vi

e K, T2CHW StartBufferedSlave () A1 I2CHW SetHWAddr () A% I ek £ 2w -
C R,

void I2CHW DisableStopIE (void);

TCGREFF

lcall T2CHW DisableStopIFE
2
i
A IR
i
BIfEM:
WHZ 0 APT JHGHHI 4. HAr, A CUR_PP GUMTRE %5 A7 ds B IB 4
I2CHW_ GetMasterWriteData

i
W R 120 JEAFYHTFeEr it (12C BP H1 12C CP Z4£5%) SRR HN S N MEH . Mg Zmx
T, B CPU EARIYRTHREN S, KRB, WERANT X .,

C JRE.

void I2CHW GetMasterWriteData (BYTE * pbReadMasterBuf);
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12C Hardware Block

TCHFEFP:

mov A,> pbReadMasterBuf ; Load MSB part of pointer to RAM based null
; terminated string.
mov X,< pbReadMasterBuf ; Load LSB part of pointer to RAM based null
; terminated string.
lcall I2CHW GetMasterWriteData ; lcall function to send string out TX8 port

24
pbReadMasterBuf: Pointer to a RAM buffer location.

SAEITER
P
BIYEM
WS W APT JHGHESY I 4. HT, AT CUR_PP BUIRITRET A A7 4 i 1B XL

I2CHW _SetHWAddr

Ui :

WCE AR AL
C JRAY:
void I2CHW SetHWAddr (BYTE bHWAddr) ;
ICHRTRT
mov A, 0x07 ; Load address of 0x07
lcall I2CHW SetHWAddr ; The address will be set to 0x07
¥

_ bHWAddr: SERCE REIE Sk, (0 - 7Fh)
& [BlE:

o
BIVEA:

W2 APT JFEATAMOA . FET, FUAT CUR PP U 2747 S8

I2CHW _bMonitorBufAccess

ViR
&M T2CHW XSTAT %4728 SLAVE BUSY f7HARA . XHER] LA E MBS INHT- s, LA R AR] I A£F 17 )
T X AR

C JRAEL,

BYTE I2CHW bMonitorBufAccess (void);

LR

lcall I2CHW bMonitorBufAccess ;lcall function to get status of buffer module
;Status is returned in the Accumulator

¥
T
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=
CYPRESS 12C Hardware Block

PERFORM

R[AI{E:
_ status: SLAVE BUSY {7RpRZA
BIYER :
WHZ L APT RN 4. Hul, HA CUR PP TLHIEET ZFAF s iE 4.

I2CHW _WriteI2CBuf

Vi
ZERBUH T pbWriteBuf 552 M) SRAM ZE1P[X ) bWriteCount “F & HFHELE T bStartAddr )
32-byte 12C Zppx i,

C JRA&.

void I2CHW WriteI2CBuf (BYTE bStartAddr, BYTE * pbWriteBuf, BYTE bWriteCount);
ICHRESTF:

mov A, 32 ;Load buffer count

push A

mov A, >pbWriteBuf ;Load MSB part of pointer to RAM array
push A

mov A, <pbWriteBuf ;Load LSB part of pointer to RAM array
push A

mov A, O ;Load write start address (0-1Fh)

push A

lcall I2CHW WriteI2CBuf

24

~ bStartAddr: CPU BP (JEAIEE) MicigHuhl
_ pbWriteBuf: fRMZESNEIEH RAM Z2pp XA & I FRE .
_ bWriteCount: E5NFEITHITHEL
R [EE
o
FI{ER:
WS APT JFEER BN . HET, 2 CUR PP WM A7 ast B k.

I2CHW _ReadI2CBuf

ViR
ZHRBUSEE LS T bStartAddr [ 32-byte 12C Z2pP[X [ bReadCount i #% pbReadBuf #53E 1
SRAM ZZ X Hh

C JRE,

void I2CHW ReadI2CBuf (BYTE bStartAddr, BYTE * pbReadBuf, BYTE bReadCount) ;

IEhTEFF:

mov A, 32 ;Load # bytes to read

push A

mov A, >pbReadBuf ;Load MSB part of pointer to RAM array
push A

mov A, <pbReadBuf ;Load LSB part of pointer to RAM array
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12C Hardware Block

push A
mov A, O ;Load read start address (0-1Fh)
push A
lcall I2CHW ReadI2CBuf
S
_ bStartAddr: CPU_BP (JEAFREN) HiLafhl
_ pbReadBuf: 8 IfAAEEE IR 1K) RAM G20 X A7 B 1R %L
_ bReadCount: ESEHUFT I THEL
IR [EE
PN
RIfER:

WHZ W APT JHGH M dl . HAT, A CUR_PP BUMIRET A7 A7 Sl iE 4

I2CHW _ wGetI2CPointers

Vi
WL 120 JEAFRES (12C BP)) FIMHETHsEN (12C CP)) ZAF8sfifli. 12C BP A& 7EiR (A5 MSB
. 12C_CP WA LEIRIMIFH LSB H,

C JRE:

WORD I2CHW wGetI2CPointers (void);

ICIRFEST

lcall I2CHW wGetI2CPointers ;Returns LSB in A and MSB in X
; X contains I2C BP and A contains I2C CP

BH
R
iR [A]{E
WORD wI2Cptrs (X 7 12C BP, A f47 12C CP))
BIfEH:
WS APT FFIRE N 9. Hul, HA CUR PP G4 A7 fF o iE 4.
I2CHW _Sleep
i :
FH 120 BATHERIE . 1% APT PREUVIEH] T CYSCTMA3xx. CYSCTMG3xx A1 CYS8CTST3xx #sfd .
C JRAEL,
void I2CHW Sleep (void);
ICgmFER:
call I2CHW_ Sleep
S
/R
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R [FH:
T
RIfEM:

CYPRESS

PERFORM

WHZ L APT FFUGER A A4

B A 7 B
LLR A T2CHW NSRS LB B R

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

/* This sample code echoes bytes received from a master */

/* The master sends and requests up to 64 bytes. */
/* */
/* The instance name of the I2CHWs User Module is defined */
/* as I2CHW. */
/* */
/* NOTE I2CHW does not depend upon the CPU clock */

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

#include <m8c.h>
#include <i2CHWCommon.h>

/* setup a 64 byte buffer */

BYTE
BYTE

abBuffer[64];
status;

void EchoData ()

{

/* Start the slave and wait for the master */
I2CHW Start();
I2CHW EnableSlave () ;

/* Enable the global and local interrupts */
M8C EnableGInt;
I2CHW EnablelInt();

/* Setup the Read and Write Buffer - set to the same buffer */
I2CHW InitRamRead (abBuffer, 64);
I2CHW InitWrite (abBuffer,64);

/* Echo forever */
while( 1 )

{

status = I2CHW bReadI2CStatus();

/* Wait to read data from the master */

if( status & I2CHW WR COMPLETE )

{

/* Data received - clear the Write status */
I2CHW ClrWrStatus();

/* Reset the pointer for the next read data */
I2CHW InitWrite (abBuffer,64);

}

/* wait until data is echoed */

/* want to know if RD NOERR is SET AND RD COMPLETE is SET */
if( status & I2CHW RD COMPLETE )
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12C Hardware Block

PERFORM

/* Data echoed - clear the read status */

I2CHW ClrRdStatus () ;

/* Reset the pointer for the next data to echo */
I2CHW InitRamRead (abBuffer, 64);

}

}

void main (void)
{
EchoData () ;

PUR 2R T2CHW JH P AR BRI 0 A T G A QR 0 5 (10 IS P 1K) 2 FH s 481

include "m8c.inc"

include "I2CHW_ 1Common.inc"
export rec cnt

export i2c_addr

;export master state

BUFFERSIZE: equ 64

export abBuffer
export rec cnt
export status

area bss (RAM)

rec cnt: blk 1

i2c_addr: blk 1
abBuffer: blk BUFFERSIZE
status: blk 1

;master state: blk 1

area text (ROM, REL)
export main

_main:
;enable the I2C slave as an ISR based process

lcall I2CHW 1 EnableSlave
call I2CHW 1 EnableInt
M8C EnableGInt

Init:

mov A, BUFFERSIZE
push A

push A
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CYPRESS 12C Hardware Block

PERFORM

mov A,
push A
mov X,
dec X

<abBuffer

sp

call I2CHW 1 InitWrite

’

’

;everything should still be initialized on the stack to call initRamRead
call I2CHW 1 InitRamRead

add SP,

-3

checkI2CStatus:
call I2CHW 1 bReadI2CStatus

and
jnz
and
jnz

jmp

A, I2CHW WR NOERR
writeHappened

A, I2CHW RD NOERR
readHappened

checkI2CStatus

readHappened:
;call I2CHW 3 ClrRdStatus
;calculate bytes read

mov
sub
inc
cmp
jnz
jmp

A, BUFFERSIZE

A, [I2CHW_ 1 Read Count]
A

A, BUFFERSIZE
checkI2CStatus

_main

writeHappened:
;call I2CHW 3 ClrWrStatus
;calculate bytes read

mov
sub
inc
cmp
jnz
jmp

A, BUFFERSIZE

A, [I2CHW 1 Write Count]
A

A, BUFFERSIZE
checkI2CStatus

Init

;end main

PURAEH T2CHW ™ R i A Ao P 20 A RS G 5 £ 3= 42 1A L 7 481

include "m8c.inc" ; part specific constants and macros

include "memory.inc" ; Constants & macros for SMM/LMM and Compiler

include "PSoCAPI.inc" ; PSoC API definitions for all User Modules
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PERFORM

export main

area bss (RAM)

sTXData::
sRXData::

blk 10
blk 10

area text (ROM, REL)

_main:

mov
mov
mov
mov
mov
mov
mov
mov
mov
mov

[
[
[
[
[
[
[
[
[
[

sTXData+0], 00h
sTXData+1], Ol1lh
sTXData+2], 02h
sTXData+3], 03h
sTXData+4], 04h
sTXData+5], 05h
sTXData+6], 06h
sTXData+7], 07h
sTXData+8], 08h
sTXData+9], 09h

M8C EnableGInt;Enable Global Interrupts
call I2CHW 1 EnableInt;Enable I2C Interrupts
call I2CHW 1 Start;Start the I2C Block

call

.loop:

I2CHW_1 EnableMstr;Enable Master Mode for I2C

; Load data to send to slave at address 0x68
mov A,I2CHW 1 CompleteXfer
push A

mov A, 0x05;Send 9 Bytes
push A

mov A, >sTXData

push A

mov A, <sTXData

push A

mov A, 0x68;Slave Address
push A

call I2CHW 1 bWriteBytes
add sp, -5

;Wait for the TX to complete

.TxCompleteloop:

call I2CHW_ 1 bReadI2CStatus;Check the I2C Status

and A, I2CHW WR COMPLETE;Check to see if the write is complete
jz .TxCompleteloop;If not try again

call I2CHW 1 ClrWrStatus;If complete clear status

;Get read to read data from slave at address 0x68

Document Number: 001-66291 Rev. 3k

12C Hardware Block

Page 22 of 28


http://ccc01.opinionlab.com/o.asp?id=wRiLHxlo&prev=docurate_001-66291_I2CHW_pdf_p_22

PERFORM

mov A, I2CHW 1 CompleteXfer
push A

mov A, 0x05;Read 9 Bytes
push A

mov A, >sRXData

push A

mov A, <sRXData

push A

mov A, 0x68;Slave Address
push A

call TI2CHW 1 fReadBytes
add sp, -5

;Wait for the RX to Complete
.RxCompleteloop:
call I2CHW_ 1 bReadI2CStatus;Check I2C Status
and A, I2CHW RD COMPLETE;Check to see if read is complete
jz .RxCompleteloop;If not try again
call I2CHW 1 ClrRdStatus;If complete clear status

jmp .loop ;Send and Receive Again

.terminate:
jmp .terminate

LU C S 4 5 T2CHW FI b i 19 i 284 A g I T 7= 81«

/*****************k*k*k*k*k*k*k*k*k*k*k*k*k*k*k***************************

This sample code does a CPU write and read to and from
the buffer. Then waits for the buffer to get accessed
again and checks to see what was last written by the
master.

The instance name of the I2CHWs User Module is defined
as I2CHW.

*
*
*
*
*
*
*
******************k*k*k*k***~k~k~k*k*k*k*k*k**************************/

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

void main (void)

{
BYTE abWriteBuf[] =
BYTE abReadBuf [32];
I2CHW EnableSlave();
I2CHW StartBufferedSlave(); //Enable buffered mode

"Hello World! 32byte string here";
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I2CHW SetHWAddr (5); //Set slave address to 5

while
I2CHW WriteI2CBuf (0, abWriteBuf,

(I2CHW_bMonitorBufAccess());
32); //write data
while
I2CHW ReadI2CBuf (0, abReadBuf,

(I2CHW _bMonitorBufAccess());
32); //read data
while (1)
{
//wait for Master to write data
if (I2CHW bMonitorBufAccess())
{
while (I2CHW bMonitorBufAccess());
//see if master wrote data
I2CHW GetMasterWriteData (abReadBuf) ;

R
EFR AR T T2CHW P B il FH 8 E 241 PSoC W5 25 A7 4 o

12C Hardware Block

//Wait until buffer is free

Table 1.  &yi I2C CFG: 4H 0 reg[D6] Wl % frss

YA 7 6 5 4 3 2 1 0
iE Reserved  PinSelect Reserved  Stop IE Clock Rate[1:0] Reserved EH
SIMERE:  JEBRE, SDA f7F P1[5] ki SCL A7F P1[7] L. #H i, SDA A7+ P1[0] _Lifj SCL f7¥
P1[1] k.

Ja R AR T . 7 T2C S RS T2C k.
EER (1, 0] MEANFERUBE 50— 100- 400 kbps HikFF.

00b = 100 kHz
01b = 400 kHz
10b = 50k
11b = ff#

JEH: R TPC R

Table 2.  %JE I2C SCR: #H 0 reg[D7] IREIEH 7S
fir 7 6 5 4 3
{8 Bus Error Reserved  Stop ACK out Address
Status
Bus Error: il 2 5 24 DRI o

Stop Status: F/KINE] 12C 5 1HREL.
ACK out: #8575 12C BiHonf R 3T il (1) L 0).

Document Number: 001-66291 Rev. 3k

2 1 0

Last Recd Byte
Bit (LRB) Complete

Transmit

Page 24 of 28
[+] Feedback


http://ccc01.opinionlab.com/o.asp?id=wRiLHxlo&prev=docurate_001-66291_I2CHW_pdf_p_24

=27 CYPRESS 12C Hardware Block

Address: PrMeali i B L K 710 it — ik

Transmit: %A TBEES T WM R T SBARHELN 120 BEBALE, HEA “17
MR AR AL as s, LASKS) SDA #arthek. RN IR & fras S AR A3 b — Ok ABH, BrLAES NZALZ AT,
IR R BN BIEAE R e . AR (0), ATIZ B ALY, A NEE 75 A7 S BRI EHT B
E’Jé&?ﬁ ﬁ;ﬁME%WE@M%&#i&ﬂtE‘J RW AZFIWTA Ry 1o 207 A OO Bl AR dm A 2. ik 71y
45 1) AR R E

Last Received Bit (LRB): FERIEFHIH G —MLBIN (55 9 A7) WIME, KH HERSAMFIA / /A

IR
BN o

Byte Complete: CUMXHI 8 NEHEAL. X THMA, MEEERFIN / S UNERHET. X T A5
X, FIREEAK Ack Nak (20, LRB), JFfH SZkisdn, 2645 ~—iEfE.

Table 3. WY 12C DR: 4H 0 reglD8] #5147 es
v 7 6 5 4 3 2 1 0

iz Data

P B s BT AL R . RIS, UJAE I 12C SCR FAFas S NI INEIZZA7d5. BTl o A
PEAF A H R, A A A h n] AR bk B

Table 4. %5 12C XCFG: 41 0 reg[C8] 12C ¥ fEfil & 27 17 7%
£z 7 6 5 4 3 2 1 0

B Reserved Reserved Reserved Reserved No BC Int Reserved Buffer HW Addr EN
Mode

No BC Int: FEHAR A, A CEMEREMFSER “ F0seshw 7 .
Buffer Mode: ¥hig 38 5 Y 22 p [X AR 2 1 T AR 2
HW Addr EN: o FIREAEHHELEES . X T AR E, 5% Nk

HW Addr EN  Buffer Mode NoBCInt T T8 R T ek (SCL) 55

J& J& H J& H TG i Je A5
2H AT AT A BT

JA H e JA H St FAEAFAT A . 2 SCL ZERFANF T 15T
AEH SRS T AT A B BT

23 J& J& AR 74 2 o P SCL AN AE k-7 35 {5 1
AEH SHFREAFAT A B

23 23 JA H SHFEEA A A P © SCL ZEREAF 5153
23 St FAEAFAT A P

a. S/ HWAddr HZZEHZEPIX O], ] NoBCInt KA LI, H-EX THAEF Tl K50/ K
(7] CPU BB X TREH, BRXH) T LA EE] 12C Data ZF 751

Document Number: 001-66291 Rev. % Page 25 of 28
[+] Feedback


http://ccc01.opinionlab.com/o.asp?id=wRiLHxlo&prev=docurate_001-66291_I2CHW_pdf_p_25

o
YPRESS 12C Hardware Block

PERFORM

Q

b, EUHEAIE T, A NoBCInt (XX HHEF PN K% CPU LA 12C SCR ZF1rashd ACK {75, Ll /
AT

c.  AMBERECTF, S/ NoBCInt RHITHT5E0.

Table 5. Y 12C XSTAT: 41 0 reg[C9] 12C ¥ JRARAETTAr4s
v 7 6 5 4 3 2 1 0

iE Reserved Reserved Reserved Reserved Reserved Reserved Dir Slave Busy

Dir JEHMETGEM AR . “17 - FoRTEEER. €07 - R TEHEEGA. UEK Slave Busy
REBEEN “17 ARG

Slave Busy: IXZAERIMFEUPIRE, WILLU M IbE S B4 BWIZAL T T € WA T hs, BLK
AT IR A 1) G XA B

Table 6. Wy 12C ADDR: 41 0 reg[CA] I2C Hhdik 75 77 3%
ﬁz 7 6 5 4 3 9 1 0

{H Reserved Slave Address

XKL AR I [ v 6 ik O P

Table 7. %Jf 12C BP: 41 0 reg[CB] 12C JLAMihEISEr 5758
v 7 6 5 4 3 2 1 0

iz Reserved  Reserved  Reserved  12¢C Base Pointer
AAE BRI AR RIS 120 5 ANEIR RIS 0. AEARE IS NER IR R, 120 EHRIURLAEN

we IR 2 S AR DR R R L A A A . AR, BB R B AR %
B A 1) 2 AR R ) R

Table 8.  ¥Yi 12C CP: 4 0 regl[CC] 12C 4TiyHbhl &%t 25 fr o
2 7 6 5 4 3 2 1 0

{E Reserved  Reserved Reserved 12 Current Pointer

BB 120 BP A FasMFn, B i, I LR M BEMEMFE. ERRGECSHT 120 HlERiE
M 7 )5, A IOEIL 1 . %A A7 e IR AR 28 T 1 Bodla 1R B U B8 5 AT

Table 9. ¥y CPU BP: 41 0 reg[CD] CPU JEAHbhLIG4T F172S
oA 7 6 5 4 3 2 1 0

i Reserved Reserved Reserved CPU Base Pointer

BA A A i CPU I 10 BACKEER]. BRI, WAl AR [R] 0 (8 5B 24 iy g e bk i
CPU_CP, 25—k T2C_ BUF W AFER LIS A MRAR MG T izt bk [ PF DR S PR 2 HAT A R0 5
I, B AR mE L AR .
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YPRESS 12C Hardware Block

PERFORM

Q

Table 10. ¥y CPU CP: 4 0 reg[CE] CPU M4uytbhl3sét H175%
v 7 6 5 4 3 2 1 0

iE Reserved  Reserved  Reserved CPU Current Pointer

WE CPU_BP FifedstFI, BBy fray, JFHNERKBCEMMA. JoR X 12C_BUF 5 £7 sl
1T H B, CPU_CP #4 F b,

Table 11. %J§ 12C BUF: #H 0 reg[CF] 12C #HIHLZipX F1Ees

A 7 6 5 4 3 2 1 0
i Data Buffer
12C B BhIX %577 8% (12C BUF)) & CPU FURUHEZE0PIX ORI S AN#E o T I B 25 A2 6%, 40
2xi[H] CPU 4iiREr (CPU_CP)) Prfg s BANWEAE . FIFE, LIS N Zifras, Bk aatbins)
ZEMPIX, JEAE CPU Mur#eEr (CPU_CP).) FrigeMIfr EAE NEHE . ERVIIGI RAM WA F, G
WATIGE R 120 8% CPU # MR IGZ A AEs, AL IR 240 .
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12C Hardware Block

FRCAS 7 S d 3R

fRA BtEE BiRA

1.1 DHA HEr “12C 517 ZHBERASIIME, DU E SRR AR P A AT 4n v B AR Y 5 |
TR B B 5

X5 8 R EEAT DU T

1. % UM 2[Jf¥ Initial Open-Drain Low IKZIBIR Tk HI-Z HiHl,
2. BH T%C Bk,

3. ZREIERT 5 FPI NOP #84-.

4. WRERIER 12C 5] IK S AR

BN I 5% A A S S BT D RE

Note  PSoC Designer 5.1 ZEJTA H P s R b a4t 7 RRAR Dy sl =%, FEAIA40 T 2400 P B R 2
HIH PR 2 1] R X 51
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