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FMCON: Flash Module Contro! register
FMCON]7:4): Reserved
FMCON({3:0): i.e. MS[3:0) of MTPG2 moduic
0000:  normal read MTP module at DPTR/PA[15:0) location; this is the default value after reset
Q001:  erasc 0-64KB as well as LOCK bits
0010:  block erase; crase 0-16K if DPTR [2:0] =000
erase 16-32K if DPTR [2:0] = 010
erase 32-48K if DPTR [2:0] = 100
crase 48-S6K if DPTR [2:0} =110
erase 56-64K if DPTR [2:0] ~ 111
0011:  program byte at DPTR/PA [15:0] with data = FMDATA/DQ{7:0]
0100:  verify erased byte at DPTR/PA [15:0]
0101:  verify programmed byte at DPTR/PA [15:0]
0110:  program lock bits,  program LOCK([1] to be 1 if DPTR { 1:0] =00
. program LOCK[2] to be 1 if DPTR. {1:0} = 01
program LOCK[3} to be 1 if DPTR [1:0] = 1x
0111:  vesify three programmed lock bits
1001:  erasc status bits as well as boot vector
1010:  program status bits or boot vector, .
program SBIT[1.0] it DPTR[0] = 0 with FMDATA/DQ(1:0)
] program BVEC[7:0] if DPTR[0] = 1 with FMDATA/DQ{7:0}
1011:  verify programmed status bits or boot vector,
verify SBIT[1:0} if DPTR[D] = 0
verify BVEC[7:0] if DPTR[0] =}
1i11:  read Manufacture ID or Device ID

JABLET
ooobOooooboobooobis40oooooooboboooooboooooobooobooo
ooobOooooobooocoobooooooboooobooooobobObooOoooboOon
gooobooooooboooooboooooooboooooboocooobobooooboOooo
ooono

FMTIM: Flash Module Timing register, used by software to emulate the waveform needed
for flash operations,
FMTDM[7): VPP Enable bit.
FMTIM[6]): Module Enable bit
FMTIM[5): Read Enable bit
FMTIM{4}: Write Enable bit
FMTIM([3:0]: Reserved

TABLE?2
go0ooooool1e0O00 000000000000 0O0O0162000000000
goooooooooooooooouoboobooboooDoDoooooooOog
0000000000000 000000000000000000000000
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; SFR. define
EQU FMCON, 0x40H ; Flash Module CONtrol register
EQU FMTIM, O0x41H ; Flash Module TIMing register
; used by s/w to emulate the emulate
; the waveform needed for flash operations
EQU delayl, OxFAH ; Tek = 1/Fosc {ns)
3 delayl = (256 - 2000/(Tck*12) + 1)
.EQU delay2, O0x1AH ; delay2 = (500000000/ (Tck™ 12 * §5536)
: Subroutine: Erase full chip
ERASE:
MOV FMCON, #00010010b ; chip erase
MOV FMTIM, #11000000b ; VPP in and CEB is active
LCALL DELAY2us ; delay tVPS or tCES (2us)
MOV FMTIM, #11010000b 3 WEB is active
LCALL DELAY1s ; detay tEW (erase time)
MOV YMTIM, #11000000b ; disable WEB
LCALL DELAY500ms ; delay tER (0.53)
MOV FMTIM, #00000000b ; clear FMTIM
MOV FMCON,#00000000b ; clear FMCON
RET
; Subroutine: Verify crased byte
ERASE_VERIFY:
MOV FMCON, #00010010b ; verify chip crase
- MOV FMTIM, #11000000b ; VPP in, CEB is active
MQV DETR. #00H - Address
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LCALL DELAY?2us ; delay tMS (2us)

MOV FMTIM, #11100000b ;s OEB is active
MOV R1, #00H
MOV RO, #00H
NOP
NCOP

LOOP_E:

3 MOVX A@DPTR ; read Flash
CINE A#0xFFH, ERASE_FAIL
INC DPTR
DINZ RO,LOOP E
DINZ R1,LOOP_E )
MOV R7, #0xFFH ; crase verify passed
SIMP END EV

ERASE_FAIL:
MOV R7, A ; erase verify fail

END _EV:
MOV EMTIM, #0000000b ; clear EMTIM
MOV FMCON, #0000000b ; clear FMCON
RET

: Subroutine: Program byte

; DPTR: programn address

+ A: program data

PROGRAM _B:
MOV FMCON, #00010001b ; program byte
LCALL *PROGRAM
MOV FMCON, #00000000b ; clear FMCON
RET

3 Subroutine Verify Byte

; DPTR: verify address

3 Al verify data

VERIFY _B:
MOV FMCON, #00010011b 3 verify byte-
MOV FMTIM, #110000000b : VPP in, CEB active
MOV B,A
LCALL DELAY2us ; delay tPV(2us)
MOV FMTIM, #11100000b ; OEB is active
NOP ; delay 4 NOP
NoOP
NOP
NOP
CINE A, B, VERIFY_B FAIL
MOV R7, #0xFFH ; verify passed
SIMP END_PV

VERIFY_B FAIL
MOV R7,A ; program verify fail

END_PV:
MOV FMTIM, #00000000b ; clear FMTIM
MOV FMCON, #00000000b ; clear FMCON
RET

; Subroutine: Program LOCK bits

; which lock bit being programmed depends on DPTR [2:0]

PROGRAM_L:
MOV FMCON, #00010100b ; progeam LOCK bit
LCALL PROGRAM
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MOV
RET

FMCON, #00000000b

. Subroutine: Verify LOCK bits

VERIFY L:
MOV
LCALL
MOV
RET

FMCON, #00010101b
VERIFY_L_S
FMCON, #00000000b

; Subroutine: Program Status bit

PROGRAM_S:
MOV
LCALL
MOV
RET

FMCON, #00010110b
PROGRAM
FMCON, #00000000b

; Subroutine: Verify programmed status bit

VERFFY_S:
MOV
LCALL
MOV
RET

FMCON, #00010111b
VERIFY_L_S
FMCON, #00000000b

; Subroutine: PROGRAM

PROGRAM:

MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
RET

FMTDM, #11000000b
DELAY2us

FMTIM, #11010000b
DELAY100us
FMTIM, #11000000b
DELAY2us

FMTIM, #00000000b

; Subroutine: Verify LOCK bits or State bit

VERFY_L_S:
MOV
MOV
LCALL
MOV
NOP
NOP
NOP
NOP
CINE
MOV
SIMP

VERIFY_LS_FAL:
MOV

END_VLS:
MOV
RET

B,A

FMTIM, #01000000b
DELAY?2us

FMTIM, #11100000%

A,B, VERIFY_LS_FAIL -
R7, #OxFFH

END_VLS

R7.A

FMTIM, #00000000b

1 Subroutine: DELAY2us

DELAY2us:

; clear FTIMCON

; verify three programimed lock bits

; clear FMCON

; program State bit

; elear FMCON

; verify state bit

; clear FMCON

3 VPP in, CEB active

; delay tVPS or tCES or IMS (2us)
+ WEB is active

, delay tPW(100us)

; disable WEB

; delay tPR. (2us)

5 clear FMTIM

3 VPP = 5V, CEB active
; delay tVPS or tCES or tMS (2us)
; OEB is active

; verify LOCK or State bit passed

3 verify LOCK or state fail

; clear FMTIM
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PUSH E

CLR EA

MOV TH1, #0xFFH

MOV TL1, #delayi

MOV TCON, #00H

MOV TMOD., #10H : TIMER1, MODE 1

SETB TR! ; start TIMERL
LOOP1: JNB TF1, LOOP1

MOV TCON, #00H s clear TF1 and TR

POP E

RET

s Subroutine: DELAY100us

DELAY100us
MOV R7,#0x32H
LOGCP2: LCALL DELAY2us
DINZ R7,LOOP2
RET

; Subroutine: DELAYS500ms

DELAY500ms:
PUSH E
CLR EA
MOV R7, #delay2
MOV TCON, #00H
MOV TMOD, #10H ; TIMER1, MODE 1
LOOP4: MOV TH]1, #00H
MOV TL1, #00H
SETB TR1
LOOP3. JNB TF1,LOOP3
MOV TCON, #00H ; clear TF1 and TR
DINZ R7, LOOP4
POP IE
RET

7 Subroutine: DELAY1s

DELAY1s:
LCALL DELAYS500ms
LCALL DELAYS500ms
RET
END

JABLE 3
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