Application Note ANGS

XICOR

Interfacing the X24165/645 to 8051 Microcontrollers

by Applications Staff

This application note demonstrates how the Xicor code listing for this application note can be obtained
X24165/645 family of serial memoriescan beinterfaced  from Xicor’s website http://www.xicor.com.

to the 8051 microcontroller family when connected as

shown in Figure 1. Theinterface usesthe port 1 pinsto

interface to the serial memories. The 8051 assembly
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Figure 1. Typical hardware connection for interfacing an X24645 to the 8051 microcontroller.
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; **  DESCRI PTI ON:

kK

;** This file contains general utility routines, witten in the 80C51 assenbly
;** language, which are used to interface the 80C51 to Xicor's two-wire

;**  Serial Menory family (X24165/645). The interface between the 80C51 and

;**  X24xxx devices consists of a clock (SCL) and a bidirectional data |ine (SDA).
;**  The conmunication interface uses 2 pins fromPort 1(P10 = SCL and P11 = SDA).
;**  Other two-wire bus conpatible conponents nay reside on this bus provided

;** that they do not have the same device identifier byte.

;** The following table lists all the subroutines in this file with a brief

;**  description:

-k k
)

;R START: CGenerate the start condition

i STOP: Generate the stop condition

i RESET: |ssues the appropriate commands to force device reset

Jx ProgPage: Transfer page from RAM buffer to Serial Menory

i ProgByte: Transfer byte from RAM buffer to Serial Menory

i SeqRead: Read multiple bytes, starting fromcurrent address pointer
i RandonRead: Read a byte froma specific nenory |ocation

i ACKPol | : Return when the wite cycle conpletes.

i Qut ACK: Process the acknow edge output cycle

i Get ACK: process the acknow edge fromthe slave device

kK
1

;**  The Main loop prograns a test string into the Serial Menory. After the
;** entire string is programmed, the content of the programed page is read.
;** The read data is stored in the internal RAM A utility programcan be
;** witten to verify that the buffer content matches the test string.

-k k
1

ERE S I R R I O R O R O O
1

ERE I R R R Rk I O kR R b O Rk O R kb R
)

0 * | NTERNAL RAM
;******************************************************************************
ROO EQU 00H

RO1 EQU 01H

RAMBUT f EQU 40H ; RAM BUFFER ADDRESS

STACK EQU 60H
;******************************************************************************
o * PROGRAM CONSTANTS
;******************************************************************************
SDAbi t EQU 01H ; PORT-1 BI TS FUNCTI ONI NG AS BI DI RECTI ONAL

SCLbi t EQU 00H ; SERI AL DATA (SDA) AND SERI AL CLOCK OUTPUT (SCL)
PageNO EQU 00H ; PAGE NUMBER OF THE Serial Menory

BPX_0 EQU 03H ; BPX BIT O POSITION I N WPR

BPX_1 EQU 04H ; BPX BIT 1 POSITION I N WPR

VEL EQU 01H ; VEL BIT PCSITION I N WPR

RWEL EQU 02H ; RWEL BIT POSITION I N WPR

WPEN EQU 07H ; WPEN BIT POSITION I N WPR

VELon EQU 00000010b ; VEL CONTROL BYTE

RWELonN EQU 00000110b ; RWEL CONTROL BYTE

MaxDel ay EQU OFFH ; NUMBER OF TI MES TO CHECK ACKNOW.EDGE POLLI NG
Byt eDat a EQU 058H ; CHANGES THE x TO AN X I N THE TEST PROGRAM

0 * PROGRAM CONSTANTS FOR X24645

SeqReadSi ze EQU 16 ; BYTE COUNTS TO SH FT OUT USI NG SEQ READ
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Devi cel D EQU 080H ; DEVI CE SELECT
H ADDRmask EQU 3FH ; MASK FOR UPPER ADDRESS BYTE
WPR_ADDR EQU 1FFFH ;. WPR PHYSI CAL ADDRESS LOCATI ON ( BYTE ACCESS)
PagesSi ze EQU 32 ; BYTES PER PAGE
IR R EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE RS
0 * START OF USER CODE *
EEE Sk kS I O S S I R S O O S
ORG 0000H
ljnp MAI N ; RESET VECTOR
ORG 0200H
MAI N:
nmov SP, #STACK ; LOAD STACK PO NTER

; NI TIALI ZE THE BUFFER BEFORE PROGRAMM NG THE CONTENT TO A PAGE

nov RO, #RAMBuUf f ;. RO = RAM BUFFER ADDRESS

nov DPTR, #Test Stri ng ; DPTR = TEST STRI NG ADDRESS
I ni t RAM

clr A

novc A, @G\DPTR ; COPY THE TEST STRING TO

nov @0, A : RAM BUFFER

inc DPTR

inc RO

j nz I ni t RAM

acal | Reset 1 ;. RESET THE | NTERFACE STATE MACHI NE

nov DPTR, #WPR_ADDR : READ THE WPR CONTENT AND FI ND THE

acal | RandonRead ; BLOCKS THAT ARE LOCKED. |F BOTH

: WPEN BIT AND WP PIN ARE H GH THEN

j nb ACC. WPEN, WPEN_COFF ; BPx BITS ARE PROTECTED (WRI TES ARE

... WARNI NG . ; PERM TTED WHEN WP | S BROUGHT LOW.

; MAKE SURE THAT WP PIN | S LOW BEFO?E ATTEMPTI NG TO WRI TE NEW VALUE TO THE
; WPR WHEN WPEN BI T IS SET.

V\PEN CFF:
ib ACC. BPX_0, CLR BPX
j nb ACC. BPX_1, NO _BPX ; SKIP IF BPx BITS ARE CLEAR
CLR_BPX:
clr A ; CLEAR THE BLOCK LOCK BI TS ( UNPROTECT
acal | Pr ogBP ; THE ENTI RE DEVI CE)
acal | ACKPol | 7 WVAIT TILL THE OPERATION | S COVPLETED
NO BPX:
acal | Set WEL ; SET THE WRITE ENABLE BI T
nmov DPTR, #WPR_ADDR ; READ THE WPR CONTENT AND
acal | RandonRead ; CHECK THAT WEL BIT
jib ACC. VEEL, WRI TES_EN ; IS SET HHGH, ELSE ITS A FAI LURE
aj np $ ; CHECK THE DEVI CE/ CONNECTI ONS* STOP*
VRl TES EN:
nmov DPTR, #PageNO ; DPTR = PAGE NUMBER
nmov RO, #RAMBUT f ; RO = RAM BUFFER ADDRESS
acal | Pr ogPage ; TRANSFER BUFFER CONTENT TO THE PAGE
; IN Serial Menory | NDI CATED BY DPTR
acal | ACKPol | ;7 WAILT TILL COVPLETI ON OF PAGE PROG
nmov DPTR, #00H ; ADDRESS 0 IS THE LOCATI ON FOR THE BYTE TO BE WRI TTEN
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; THHS WLL WRITE OVER THE FI RST BYTE | N THE PAGEPROG

acal | ProgByt e ; WRITE BYTE TO Serial Menory

acal | ACKPol |

acal | Cl r VEL ; RESET THE WRI TE ENABLE BI T

nov DPTR, #PageNO ; DPTR= PAGE NUMBER

nov RO, #RAMBuUT f ; RO = RAM BUFFER ADDRESS

acal | RandonRead ; SETUP THE ADDRESS PO NTER AND READ
nov @0, A ; THE FIRST BYTE IN THE PACE, SAVE
i nc RO ; | T TO THE BUFFER

nov A # H GH PageNO ; LOAD THE UPPER BYTE OF ADDRESS
nov R1, #1FH ; BYTE COUNT

acal | SeqRead ; READ/ STORE THE REMAI NI NG DATA

aj nmp $ ; END OF MAIN

EEE R R I R R S S R R S R S R R R S S
;** Nane: SegRead

;** Description: Read sequentially fromthe Serial Menory.

;** Function: This subroutine extracts contents of the Serial Menbry and stores

i theminto the specified RAM buffer. The total nunmber of bytes to
i read should be provided along with the buffer address. This
i routi ne assunes that the address pointer has al ready been
P xx initialized using the RandonmRead routi ne.
kk
;** Calls: Start, SlavAddr, InByte, StopRead
;** I nput: RO = RAM Buffer Base Address, DPH = H gh Order Address
;R R1 = Nunber of bytes to read
;** Qut put: None
;** Regi ster Usage: A, RO, R1
;******************************************************************************
SeqRead:
acal | Start ; START
setb c ; [C=1] READ COPERATION BIT
acal | Sl avAddr ; SEND THE SLAVE ADDRESS BYTE
SeqReadLoop:
acal | I nByt e ; START READI NG FROM THE CURRENT ADDRESS
nov @ro, A ; TOTAL NUMBER OF BYTES TO READ QUT OF
inc RO ; Serial Menory
dj nz RO1, SeqReadNxt
aj np St opRead ; END OF READ OPERATI ON
SeqReadNxt :
acal | Qut ACK ; SEND AN ACKNOALEDGE TO THE DEVI CE

aj np SeqReadLoop
IEEEEEEEEEEEEEEEEEEEEEEEESEEEREEEEEREEEEEEEEEEEEEEEEREEEEEEEEEREEEEEEEEEEEEEESEEEE]
;** Nane: RandonRead
;** Description: Reads content of the Serial Menory at a specific |ocation.
;** Function: This subroutine sends out the command to read the content of a

i nenory | ocation specified in the DPTR
;** Calls: Start, InByte, SlavAddr, CutByte
;** I nput: DPTR = Address of the byte
;% Qut put: A = Read val ue
;** Regi ster Usage: A
;******************************************************************************
RandonmRead:
acal | Start ; START
clr C ; [C=0] WRI TE OPERATION BI T
acal | Sl avAddr ; SEND THE SLAVE ADDRESS BYTE
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nov A, DPL ; LOAD THE LONER BYTE OF THE PAGE

acal | Qut Byt e ; ADDRESS AND SHI FT QUT TO THE DEVI CE

nov A, DPH

acal | Start ; START

setb C ; [C=1] READ COPERATION BIT

acal | Sl avAddr ; SEND THE SLAVE ADDRESS BYTE

acal | | nByt e ; SHFT IN A BYTE FROM THE DEVI CE

aj np St opRead ; END OPERATI ON
;******************************************************************************
;** Nane: StopRead
;** Description: Terminate read operation.
;** Function: This subroutine sends out the command to end readi ng content of a
;xR Serial Menory.
** Calls: Cl ockPul se, Stop
;** I nput: None
;** Qut put: None
;** Regi ster Usage: None
;******************************************************************************
St opRead:

setb P1. SDAbi t ; MAKE SURE THAT THE DATA LINE IS H CH

acal | Cl ockPul se

jmp St op ; END OPERATI ON
BRI I R I R R S R S R I R S S
;** Nane: ProgPage
;** Description: Update a page of the Serial Menory.
;** Function: This subroutine transfers the contents of the given buffer to the
i Serial Menory. The caller program nust supply the page nunber
i of the Serial Menory to update and the base address of the
JxRx RAM buf fer.
** Calls: Start, SlavAddr, QutByte, Stop
;** I nput: RO = RAM Buffer Base Address, DPTR = Page Nunber
;** Qut put: None
;** Regi ster Usage: A, RO, R1
;******************************************************************************
Pr ogPage:

acal | Start ; START

clr C ; [C=0] WRI TE OPERATION BI T

acal | Sl avAddr ; SEND THE SLAVE ADDRESS BYTE

nov A, DPL ; LOAD THE LONER BYTE OF THE PAGE ADDRESS

anl A, #0EOH ; MASK OQUT THE UNWANTED LOWER BI TS

acal | Qut Byt e ; AND SH FT QUT TO THE DEVI CE

nov R1, #PageSi ze ;  TRANSFER CONTENT OF THE RAM BUFFER
Pr ogPageNxt :

mv A, @RO ; TO THE Serial MEMORY

acal | Qut Byt e ; RO SHOULD BE PO NTI NG TO THE BUFFER

nov A, #0FFH ; COVER UP YOUR TRACKS AS BUFFER | S

nov @ro, A ; READ AND WRI TTEN TO THE Serial Mem

i nc RO ; TOTAL NUMBER OF BYTES TRANSFERRED

dj nz RO1, Pr ogPageNxt ; TO THE Serial SHOULD NOT EXCEED

; THE PAGE SI ZE

aj nmp St op ; END OF THE OPERATI ON
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EEE R R S S R R R S R R S R S R I S
;** Nanme: ProgByte

;** Description: Wite a byte to Serial Menory.

;** Function: This subroutine transfers the contents of Bytedata to the Serial

i Menory. The address witten to is contained in the slave address
i (DPH) and the lower byte is contained in (DPL). A two byte
i address is required for both page and byte wite commuands.
-k k
;** Calls: Start, SlavAddr, Qutbyte, Stop
;** I nput: Bytedata = byte to be witten, DPTR = Address
;¥* Qut put: None
;** Regi ster Usage: A, DPTR
;******************************************************************************
Pr ogByt e:
acal | Start ; START
clr c ; [C=0] WRI TEOPERATION BI T
acal | Sl avAddr ; SEND THE SLAVE ADDRESS BYTE
nov A, DPL ; LOAD THE LONER BYTE OF THE PAGE ADDRESS
acal | Qut Byt e ; SEND QUT THE LOVWER BYTE OF THE ADDRESS
nov A #Byt eDat a ; LOAD THE DATA TO BE SENT I N THE ACC
acal | Qut Byt e ; SEND OQUT THE DATA TO THE SERI AL MEMORY
aj mp St op ; END OF THE OPERATI ON

EEE R I R O R O O S O O
1

;** Nanme: EnProgWPR
;** Description: Enable updates to Wite Protect Register (WPR) of the Serial Menory.
;** Function: This subroutine wites the appropriate sequence to the Serial Menory

i to enabl e updating of the WPR. The ProgWPEN and ProgBP routines
;R must call this subroutine before wites to the WPR are al | owed.
;R Once this sequence is activated, the only way to exit this node
i is by witing to the WPR or resetting the Serial Mnory.
-k k
** Calls: RandonRead, Set WEL, Set RWEL
;** I nput: None
;** Qutput: A = INITIAL WPR VALUE
;** Regi ster Usage: A, B, DPTR
;******************************************************************************
EnPr ogWPR:
nov DPTR, #WPR_ADDR ; READ THE WPR CONTENT AND
acal | RandonRead ; TEST THE STATUS OF
nmv B, A
j nb B. VEL, Pr og\WPR_1 ; THE WEL BIT AND SKIP IF I TS SET
acal | Set VEL ; SEND SET WEL COMVAND
Pr ogWPR_1:
j nb B. RAEL, Pr ogWPR_2 ; CHECK THE RWEL BIT AND SKIP I F I TS SET
acal | Set RWEL ; SEND SET RWEL COMVAND
Pr ogWPR_2:
mv A B
ret

ERE Ik I R Rk kR Rk Rk I Rk R R Rk kO o kR R R R S kR R R I R
1

;** Nane: ProgBP

;** Description: Update Block Lock bits in WPR of the Serial Menory.

;** Function: This subroutine wites to the WPR of the Serial Menory and

i changes the BP1: 0. The caller program nust supply the new val ues

September, 2000 www.xicor.com 60of13



X Application Note N6

XICOR

;R for the BP1:0 bits. This routine retains the original state of
Jx* the WPEN bit.
;**
;** Calls: Addr WPR, EnProgWPR, QutByte, Stop
;** I nput: A[1:0] = BL[1:0]
;** Qut put: None
;** Regi ster Usage: A, RO
;******************************************************************************
Pr ogBP:
anl A, #03H ;. MASK OUT THE UNWANTED BI TS
swap A ; SH FT THE BPx BITS TO THE
rr A ; BI'T PCSITIONS 4:3
nov RO, A ;. SAVE THE BPx NEW VALUES AND
acal | EnPr ogWPR ;. ENABLE WRI TI NG TO THE WPR
anl A, #9AH ;. CREATE THE DATA PATTERN BY MASKI NG
orl A, #02H ; IN THE DESI RED BI T PATTERN AND
orl A, RO ;. SAVI NG STATUS OF WPEN BI T
nov RO, A ; SET THE BPx BI TS PER REQUESTED PATTERN
acal | Addr WPR ;. GENERATE WPR WRI TE COVMAND
nov A, RO : SH FT OUT WPR PATTERN
acal | Qut Byt e : TO THE DEVI CE
aj np St op

ERE R I R R O R O R O O O
1

;** Nanme: ProgWPEN
;** Description: Update Wite Protect Enable bit in WPR of the Serial Menory.
;** Function: This subroutine wites to the WPR of the Serial Menory and

i changes the WPEN bit. The call er program nust supply the new
Jxx val ue of the WPEN bit. The state of the BP1:0 bits are preserved.
- kK
** Cal |l s: Addr WPR, EnProgWPR, QutByte, Stop
;** I nput: C
;** Qut put: None
;** Regi ster Usage: A RO
;******************************************************************************
Pr ogWPEN:
clr A ;. LOAD THE STATUS FLAGS
rrc A ;. MASK OQUT THE UNWANTED BI TS
nov RO, A ;. SAVE THE WPEN BI T NEW VALUE AND
acal | EnPr ogWPR ; ENABLE WRI TI NG TO THE WPR
anl A, #9AH ; CREATE THE DATA PATTERN BY MASKI NG
orl A, #02H : IN THE DESI RED BI T PATTERN AND
orl A, RO ;. SAVI NG STATUS OF WPEN BI T
nov RO, A ; SET THE WPEN BI T PER AS REQUESTED
acal | Addr WPR ;. GENERATE WPR WRI TE COVIVAND
nov A, RO ; SH FT OQUT WPR PATTERN
acal | Qut Byt e ; TO THE DEVI CE
aj np St op

ERE Ik R R Rk I O kR O kR R R R b S R R
)

;** Nanme: Set WEL

;** Description: Set the Wite Enable Latch (WEL) bit in the WPR of the Serial Menory.
;** Function: This subroutine wites to the WPR of the Serial Menory and

xR sets the WEL bit.

kK
1
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** Calls: Addr WPR, CQut Byte, Stop
;** I nput: NONE
;% Qutput: NONE
;** Regi ster Usage: A
;******************************************************************************
Set VEL:

acal | Addr WPR ;. GENERATE WPR WRI TE COVMAND

nov A, #WELon ; SH FT OUT WEL- ON PATTERN

acal | CQut Byt e : TO THE DEVI CE

aj np St op

ERE R I R R O S R O R O O O
l

** Nane: CrWEL
;** Description: Reset the Wite Enable Latch (WEL) bit in the WPR of the Serial Menory.
;** Function: This subroutine wites to the WPR of the Serial Menory and

el resets the WEL bit.
;**
;** Calls: Addr WPR, Qut Byte, Stop
;** I nput: NONE
;** Qut put: NONE
;** Regi ster Usage: A
;******************************************************************************
C r VEL:
acal | Addr WPR ;  GENERATE WPR WRI TE COMMAND
clr A ; SH FT OUT WEL- OFF PATTERN
acal | Cut Byt e ;. TO THE DEVI CE
aj np St op

B I R O I O S S S O O
1

;** Nane: Set RNEL

;** Description: Set Register Wite Enable Latch bit in the WPR of the Serial Menory.
;** Function: This subroutine wites to the WPR of the Serial Menory and

JxE sets the RWEL bhit.

;** Calls: Addr WPR, CQut Byte, Stop
;** I nput: NONE
;** Qut put: NONE
;** Regi ster Usage: A
;*******************************************************************************
Set RWEL:

acal | Addr WPR ;. GENERATE WPR WRI TE COVIVAND

nov A, #RWELon ; SH FT OUT RWEL- ON PATTERN

acal | Qut Byt e ;. TO THE DEVI CE

aj np St op

R R Ik S S S S I S I I S R R I I R I I S R I I kR I I R S I O S I S S O
;

. kK .

; Nanme: Addr WPR

;** Description: Initiate wite operation to the WPR of the Serial Menory.
;** Function: This subroutine issues the WPR address and wite instruction

;Rx to the Serial Menory.

;** Calls: Start, SlavAddr, QutByte
;** I nput: NONE

;** Qut put: NONE

;** Regi ster Usage: A

B I R S S I I R R O O
1

September, 2000 www.xicor.com 80of13



X Application Note N6

XICOR

Addr WPR:
nov DPTR, #WPR_ADDR
acal | Start ; START [ C = OPERATION BIT ]
clr C ; [C=0] WRITE OPERATION BI T
acal | Sl avAddr ; SEND THE SLAVE ADDRESS BYTE
nov A, DPL ; LOAD THE LONER BYTE OF ADDRESS
aj np Qut Byt e ; AND SHI FT QUT TO THE DEVI CE

BRI I kR b b Sk R R kR R Rk Sk O b kR IR kb b o kR Rk O b O O

;** Nanme: Sl avAddr
;** Description: Build the slave address for the Serial Menory.
;** Function: This subroutine concatenates the bit fields for Device |ID,

;R the high address bits and the comand bit. The resultant
i byte is then transmtted to the Serial Menory.
** Calls: Qut Byt e
;** I nput: DPH = Page nunber hi gh addr.
[ xE C = COWAND BIT (=0 WRITE, =1 READ)
;¥* Qut put: None
;** Regi ster Usage: A
;*******************************************************************************
Sl avAddr :

nov A, DPH

rlc A ; MERGE THE COWAND BI T

xrl A, #Devi cel D ; AND THE DEVI CE SELECT BI TS

anl A, #H ADDRmask : WTH THE UPPER BYTE OF

xr A, #Devi cel D ;. PAGE ADDRESS

aj np CQut Byt e ;. SEND THE SLAVE ADDRESS

PR R I S I S S I I S I S I S R S I S R I S S S I I S I I S I I R I S S I I S I I S I O I I S
;** Nane: QutByte

;** Description: Sends a byte to the Serial Menory

;** Function: This subroutine shifts out a byte, MSB first, through the

i assi gned SDA/SCL lines on port 1.
;** Calls: d ockPul se, Get ACK
;** I nput: A = Byte to be sent
;** Return Val ue: None
;** Regi ster Usage: A
;*******************************************************************************
Qut Byt e:
setb C
Qut Byt eLoop:
ric A ; SHIFT OQUT THE BYTE, MSB FI RST
j nc Cut Byt e0

seth P1. SDAbI t
aj np CQut Byt el

Qut Byt e0:
clr P1. SDAbiI t
CQut Byt el:
acal | Cl ockPul se ; CLOCK THE DATA INTO THE Serial Menory
cj ne A, #10000000b, Qut Byt eNxt ; MEMORY, SKIP | F NOT DONE
jmp Get ACK ; CHECK FOR AN ACK FROM THE DEVI CE
Qut Byt eNxt :
clr C ; LOOP IF ALL THE BI TS HAVE
aj np Cut Byt eLoop ; NOT' BEEN SHI FTED OUT
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ERE I O R R Rk I O kO R R I O kO R O
)

;** Nane: | nByte
;** Description: Shifts in a byte fromthe Serial Menory
;** Function: This subroutine shifts in a byte, MSB first, through the

i assigned SDA/SCL lines on port 1. After the byte is received
;R an ACK bit is sent to the Serial Menory.
** Cal |l s: d ockPul se
;¥* I nput: None
;** Return Val ue: A = Received byte
;** Regi ster Usage: A
;******************************************************************************
| nByt e:
nov A, #00000001b
setb P1. SDAbi t ; SDA LI NE FORCED H GH
| nByt eNxt :
acal | Gl ockPul se ; CLOCK THE Serial MEMORY AND SHI FT
rlc A ; INTO ACC. THE LOG C LEVEL ON THE SDA
j nc | nByt eNxt ; LINE. THE DEVI CE QUTPUTS DATA ON SDA
ret ;. MSB FI RST

ERE I O R R G kR Ok R R R Ok R o b O R R S o S R R O R R S o S R R R S
1

;** Nane: O ockPul se
;** Description: Generate a clock pul se
;** Function: This subroutine forces a high-low transition on the assi gned SCL

i pin of port 1. It also sanples and returns the SDA |line state
i during high clock period.

;¥* Call's: None

;** I nput: None

;** Return Val ue: C = SDA |line status

;** Regi ster Usage: None

ERE Sk O R Rk I O kR R R b I R SRR I R kR R R R O
)

d ockPul se:

setb P1. SCLbi t ; BASED ON A 12MHz SYSTEM CRYSTAL THE
nop ; BUS CYCLE TIME IS 1 M CRCSEC.
nop
clr C ;
j nb P1. SDAbi t, C ockPul seLo ;
setb C
d ockPul selLo:
clr P1. SCLbi t ;. LOWER THE CLOCK LI NE
ret

ERE R I R R S O O R O O R R
1

;** Nane: Qut ACK
;** Description: Send out an ACK bit to the Serial Menory
;** Function: This subroutine clocks an ACK bit to the Serial Menory.

i The ACK cycl e acknow edges a properly received data by | owering
;R the SDA line during this period (9th clock cycle of a received
i byte).

** Cal |l s: d ockPul se

;** I nput: None

;** Return Val ue: None

;** Regi ster Usage: None

ERE R I R S I O R O O O S
1

Qut ACK:
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clr P1. SDADbi t ; MAKE SURE THAT THE DATA LINE IS LOW
jmp Cl ockPul se ; CLOCK QUT THE ACK CYCLE

ERE Sk R Rk kR Rk R R R O R I b R R kR Rk S S kO R I R R R S
1

;** Name: Get ACK
;** Description: Cock the Serial Menory for ACK cycle
;** Function: This subroutine returns the sanpled logic | evel on the SDA during

i hi gh cl ock cycle. The Serial Menory holds the SDA line HHGH if
Jxx it does not receive the correct nunber of clocks or it's stuck in
i a previously initiated wite conmmnd.
;** Calls: d ockPul se
;** I nput: None
;** Return Val ue: C = ACKnow edge bit
;** Regi ster Usage: None
;******************************************************************************
Cet ACK:

setb P1. SDAbiI t ; FORCE SDA LINE H GH

acal | Cl ockPul se ; GENERATE ONE CLOCK PULSE

ret

ERE Ik S Rk Sk R IRk kS b ok R R R b R R R O ok Sk R R R kO O R R kS
)

;** Nane: ACKPol |
;** Description: Wait for an ACK fromthe Serial Menory
;** Function: This subroutine nonitors the Serial Menory response

i following a duimmy wite command. The programreturns when it
;Rx either receives an ACK bit or the maxi nrum nunber of tries is
;R reached.
;** Calls: Start, SlavAddr, Stop
;** I nput: None
;** Return Val ue: C = ACKnow edge bit [=0 ACK ,=1 No ACK was received]
;** Regi ster Usage: A, Rl1, DPTR
;******************************************************************************
ACKPol | :

nov R1, #MaxDel ay ; LOAD MAX NO. OF ACK POLLI NG CYCLE

nmov DPTR, #PageNO ; D = PAGE NUMBER OF THE Serial Menory
ACKPol | nxt :

acal | Start ; START THE ACK POLL CYCLE AND

clr C ; [C=0] WRI TE OPERATION BI T

acal | Sl avAddr ; SEND THE SLAVE ADDRESS. THEN

; MONI TOR THE SDA LI NE FOR AN ACK FROM
; THE Serial Menory. TERM NATE THE

acal | St op ;. OPERATI ON BY A STOP CONDI Tl ON.
j nc ACKPol | Exi t : EXIT IF THE ACK WAS RECEI VED
dj nz R1, ACKPol | nxt ; LOOP WHI LE THE MAXI MUM NO. OF CYCLES
; HAVE NOT EXPI RED. ELSE RETURN W TH C=1
ACKPol | Exi t:
ret

ERE I R R O R O S R R
1

;** Nane: Start
;** Description: Send a start command to the Serial Menory
;** Function: This subroutine generates a start condition on the bus. The start

p R condition is defined as a high-low transition on the SDA
el line while the SCL is high. The start is used at the beginning
i of all transactions.
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** Calls: None
;** I nput: None
;** Return Val ue: None
;** Regi ster Usage: None
;******************************************************************************
Start:
setb P1. SDAbiI t : FORCE THE SDA LINE H GH
setb P1. SCLbi t ; FORCE THE SCL CLOCK LINE H GH
clr P1. SDAbiI t ;. BEFORE TAKI NG THE SDA LOW
nop
nop
nop
nop
clr P1. SCLbi t ; FORCE THE SCL LOW
ret

IR SRR R R R SRS EEE R SRR R SRR EE SRR EREEEEEREEEEEEEEEEEEEEEEEREEEEEEEREEREEEEEEEEEEIEEEEEEEE]
;** Nane: Stop

;** Description: Send stop conmand to the Serial Menory

;** Function: This subroutine generates a stop condition on the bus. The stop

P xx condition is defined as a lowhigh transition on the SDA
i line while the SCL is high. The stop is used to indicate end
[ R of current transaction.
;** Calls: None
;** I nput: None
;** Return Val ue: None
;** Regi ster Usage: None
;******************************************************************************
St op:

clr P1. SDADbI t ; FORCE THE SDA LOW BEFORE TAKI NG

setb P1. SCLbi t ; THE SCL CLOCK LINE HHGH

nop

nop

nop

nop

seth P1. SDADbI t ; FORCE THE SDA HI GH (I DLE STATE)

ret

ERE Ok I R R R R Ik Rk R R R b ok R Rk Ik b O IRk Sk O kb O o R R S ok b
1

;** Nane: Reset
;** Description: Resets the Serial Menory
;** Function: This subroutine is witten for the worst case. Systeminterruptions

;R caused by brownout or soft error conditions that reset the main
JRx CPU may have no effect on the internal Vcc sensor and reset
i circuit of the Serial Menory. These are unpredictable and
i random events that may | eave the Serial Menory interface
i logic in an unknown state. Issuing a Stop comand nmay not be
J R sufficient to reset the Serial Menory.
** Cal |l s: Start, Stop
;** I nput: None
;** Return Val ue: None
;** Regi ster Usage: RO
;******************************************************************************
Reset 1:
nov RO, #0AH ; APPLY 10 CLOCKS TO THE DEVI CE. EACH
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Reset Nxt :
acal | Start ; CYCLE CONSI STS OF A START/ STOP
acal | St op ; THS WLL TERM NATE PENDI NG VWRI TE
dj nz RO0, Reset Nxt ; COWAND AND PROVI DES ENOUGH CLOCKS
ret ;. FOR REMAI NI NG BI TS OF A READ OPERATI ON
TestString: DB 'xI COR MAKES | T MEMORABLE!'
DB 00
R R R S S I S kI R S I I R I I R R R I R I R I I R I R S I I I R I R S I I I I S I R S I I I
;** END OF X24xxx Serial Menory | NTERFACE SOURCE CODE
IR SRR R R R R R R R R R R R R R R R R R R R R R R RS R R R R R R R R R R R R EEEEEEEREEEEEEEEEEEEEEEEEEEEEEEREES]
END
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