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Abstract

Electrocardiogram (ECG) signals provide essential information to cardiologists for
diagnosis heart discases in patients. Since the symptoms of heart disease at preliminary stage
occur in the unpredictable manner, it is difficult for physicians to diagnose from ECG. Thus a
mobile ECG recorder is essentially needed.

An BECG recorder presented in this thesis employs an instrumenlation circuit, auto zero
adjust circuit and 50 Hz noteh filter for acquiring the ECG from electrodes placed on the chest of
the patient. The signal is then digitized by an analog to digital converter under control of a

microcontroller, MCS-51 family (8958252} for storing digitally in flash incinorics.
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Q19199 2 91T RNITHINWIBA @

QOperation CE# OE# | WE# RESET# A0--A20 DQo-DQ7

Read L L H H AN Doyt
Write L H L H Ay Din
CMOS Standby Veg 205V X X Voo 05V X High-Z
TTL Standby H X X H X High-Z
Cutput Disable L H H H x High-Z
Hardware Reset X X X ( X High-Z
(Tg;@;?g) Sector Unpraotect x X X Vi An B
Legend:

L =Legic Low = V. A = Logic High = V. Vip = 12.0£ 0.5 V. X = Don't Care. Dyy = Data in, Dgyr =Data Out. Apy = Address In

Note: See the sactions on Sector Group Protection and Temporary Sector Unprotect Tor mare information
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3 = '
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ar

= o = a q ¥ o ! Y kY T ar
weuAd Tz IngUnsaindu Tl wdeya drzuinnsinasay )
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6.5.3 ARuMmaInsaenda luid

@ ar a

o o ar Qs 9 3 =4 ] ¥
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o o 1 9 =3 d M o o 9/ Ag o
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A17199 3 $11519A 169984 Flash Memory

Bus Cycles (Notes 2-4)

Command 21 rist Second Third Fourth Fifth Sixth

Sequence g -

{Note 1) O | Addr [Dataj Addr :Data] Addr [Data| Addr| Data | Addr |Data] Addr | Data
Read (Note 5) 1| RA | RD
Reset (Note 6) 11 XXX | FO

Manufacturer |D 4] 555 [ AA | 284 | 55 555 SO | Aeo | M
Adtoselect Inqyi0e |5 4] 555 [ ma | zan | 35| sss | a0 | xo1 | sD
(Note 7) ) N ‘ AR,

ot s s | e fas [ s e [SEALED
Pragram 4| 385 | AA | 2848 | 55 553 AD ¥ OPA FC
Chip Erase G| 555 | AA | 2AA 35 555 B0 | 555 AA 258 | 55 555 10
Sector Erase 8| 555 | AA | 2AA | 55 555 80 | 355 | AA [ 2AA | 55 | SA | 30
Erase Suspend (Note ) 1] XXX | BO
Erase Resume [Note 10} 1] Xxx | a0
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- 'a
AT 4 AT NLDAEAT TUBUNARD T

Sector A20 A19 AtS A1T Al Address Range
A0 0 i) 0 )] 0 G0 0S00h-COFF FF b
541 0 0 Oy a 1 D1 0000H-C1FEFF
5AZ 0 ) 0 1 n OEnG00h-0ZFF FFR
SA3 il o i 1 1 OEOGOGh-03FFFER
AL b} 1 ] 0 D4 0000R-0dFEFF Iy
A5 ] e} 1 ¢ 1 CEGONOH-05FF FFh
SAE 0 0 1 1 o CELIOIR-05FFFFh
AT ] o 1 1 1 CFLOCCR-0TFFFE R
SRS 0 1 0 0 o (BCOLOh-DRFFFER
549 0 1 0 o] 1 CaGNDGh-CUFF FFh
241D 7 1 0 1 0 UAGTGh-GAFRFFh
5A11 h) 1 0 1 1 OBOO0GR-CBERFFh
23412 a 1 1 o 0 DCOO00N-CF FFFh
A1 0 1 I o 1 DOOCEOh-ODF FFF R
5414 a 1 1 1 r OEGON-CE FEFFR
SA15 a 1 1 1 1 OFCOO0k-0F FFFFR
SAT ] o 0 " o 10000GH-10EF FRA
SA17 1 ] a 0 1 MOCOCh-1FFFFR
SA1R 1 0 0 1 0 120G00h-12FFFFh
5419 1 o i i ] 1300001 3FFFFD
BAZ0 f 0 1 8] 0 14000Gh- 14FFFR D
SAz ! il 1 o] 1
D22 1 ol | 1 b a0 1EFFFE L
SAYS { ] | 1 1 170000 1FFFFER
3A24 1 1 0 0 0 JEGGO0N-1EFEFFh
SA25 1 1 0 0 1 160000h- 19FFFFh
SAZA 1 1 1 1 o AODOON- 1AFFEFR
SA27 1 1 u 1 1
SAZE 1 i e x
AL 1 { I | 100G h-"DF FEE R
SA30 1 1 1 1 X 1ENCONh-1EFFFFh
3421 1 1 1 1 4 IFRiCoh- 1FFFFFR

Note: A7 sectors are 54 Kbyltes n wize
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A17199 5 T UEAIE LRI A Fdeuaeny LCD

ar [ 4 o
Y YANH Handu
o
1 Vss 137179
2 -5 116
Ved 5 110e
3 Vo AlFuauanadasns sy
A e o
4 RS JADNTVOLADT
o | L} "d =5
5 RIW ERNNITBINHT LU
6 E MuiaN1seUNn T By
Y o . o a3
7 Do AIMTUNAADIAHATAA 1A
= o P
8 Dl mé’ﬁauwmx’gmmwmmm
= o = c;
9 Do % m&’muwmmmmmw
Y = s o oA
10 D3 ANDUNALDIANAUAN
=y 4 = c;
11 D4 mé’muﬂmmmﬂﬂmﬂ
= s =3 dl
12 D5 mé’muwmalmfg@uw
W= 3 P
13 D6 ANMIBUNAABDIRHATANT
=y o =%
14 D7 mé’muwmamwmmf;gafgﬂ
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o g/ =4 G
*o5a)nAvU0110BIas ATS8IC4051

~cd rs Dit D3.2
ted en blt 3.7
lcd cata egu rl
record biz pl.0
srase iz rl.i
step bEit cl.2
record 1 equ Olh
erase 1 egu 02n
stop 1 SO C3
read:l 2L
flash fall QU tch
;***********xwi* T g wokok ok ok ok ok ko ok ke
r.c_cata b1z P2.4
rtc clk o S PZ A
rte rst IS BARLA
r second equ 45h
r minate equ 41h
r_aour equ £2h
r date 2gqu 430
r_morth 2qu 4in
r_vyear gL 45h
D second 2qu =Ch
buff tl 2ou 3Ck
’-*******w****w****w**-}:*w***************
crg a3Co
19mp start
;*X***(".’**'k***‘k‘k’w****rvr*‘k*w'x-rw*'}r'xw****‘f‘"
; Irterrupt Seris_
;*.Y'K*i"K"('}."kxx’****Xx***}'*‘k***w'ﬂr‘k‘k*w***)r)(
Grog ClZ3h
cop olis
pop psw
o ri,recive
clre ti
push psw
LIsh acc
rel
recive: a, shuf
a,fread 1,recive 3
es
recive 1: r?,#35h
recive 2: ri,$
ri
a, spuf
#Caan, recive _
x
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;*-kk-k*x‘v’**wrir‘.‘!*v_w****w'x****wi**v:****xw

r

sk EE ok kokw ok k koo ok ok owow
’

start:

start i:
chk3s swl:

chk3s rea:

chk3s sw2:

81 mcdel:
s> _mods 1:

3l modez:

CTART

ww ek k wow Ak k ko

~call
_call
v
nov
d-nz

WAk bk ox ok ok ok ko

cdelay50Cms
init lcd
r2, $#00h
=3, %000
=3,5
re,s5-z2
scon, #3500
ren

23

es

—mod, #21h
thl, #0fch
tll,#02fch
trl

show ecg

record, chk3s swi
=4, 430d
delayl00ms
record,chx3s sw2
re, chk3s_rec
show selecT mode
c=lay5CCms
select _mode
erase, chk3s sw3
show_press other
erase, chxis sw2
start 1
stop,chk3s swl
snow press ofner
stop,cnkis swi
start *

5ton, 3. mode?
show stand by
delavls

press key

record, select mode

se_ect mode

press keyll:
press key:

press keyl

record,press xeyll



clr
lcall
lcall
mov

jnb

clr

Jnk
nb
&Lr
mov
cine
_call
lcall
lcall
seth
1 rp

mov
nb
clr
jnb
clr
—call
_call

es
show recocrding
delzyls

spouf, #record o
ti, s B
to

T, 5

ri

shuf, #2948
tl, 3

-i

ri,s

ri

sbuf, #59k
S

£t

gif, B

il

shbuf, #35%h
i, 8

-i

ri,$s

ri

spouf, #08h
i, 4

(i

> E

ri

shuf, #03n
Yail >5

i

TEleres

ri

spuf, #4%h

+ SYUS

It

2 f%

i 8

stop,press_key 2
ri,press key 1
ri .

a, sbuf

a,#fash full,press xey 1

show flash full
delavy.s

delavy’s

a3

g. mode 1

sbuf, #stop 1
Ti, % -
—i

ri,§

ri

show_szop
delavyls



press keyl:

ey 1:
press key2:

; In
-l a  _J
init lod

; wr
P
writeinst:

Trase
e erase,press key?
clir es
lcall snow erasing
mov sbuf, ferase _
inb ti, 5
clr i
inb ri,s
clr ri
ino sl
clr ri
Leall show_erasicn finishec
lecall delav.s
lecazl delay’s
setb es
Ijmp sl mode 1
1jmp nress key
D stop, <ay 1
itial LCD
Zcall delay lcd
clr Gt g
[C I led en
seth lcd en
MoV a, #28h
cl= lcd =n
cjnz ri,s
ainz r3,3-2
lecall writeinst
okt a, #28H
“call writeinst
ToV a, #0CH
lcall Wwriteinst
rcv a, #0_H
lca”l wrizeinst
mov z, %ok
lca’ writeinst
mov rZ,#0Ch
mov 3, #00H
cinz r3, 5
ajnz r2,3-2
ret
iteinst
cir ~cd s
lcall wrize Znibbles
setn lecd s



; writechar

writechar:

wrize Znibbles: puash acc
orl Lcd _data, #0f0h
o 2l a,40fh
ar’. lcd datza,a
cail de’ay lca
oop BLL
SwWap a
orl lecd data, #0fCh
e T a,#0Eh
enl _cd daza,e
lcall delay lcd
ret
; deley Icd
delay lcd: mov r7,#00h
seth lecd en
dinz ri,
o Wi fcd en
et
; Delesy - B0
delay.ls mov rh, #08h
mos ré6,#0Ckh
mov r7,#0G6h
dell ajnrz g5
dinz ro,dell
dinz r%,de’l
zeT
H Be ey 500 ms
delay500ms: RO r3,#04h
mov rég, #00h
mov ri,#00h
aelbCC: dajnz r?7,5
dinz ré,de>500C
dinz r5,de’ 500
ret
H Deley 100 1s
delay:dims: mov r7, %100
delay lms: mov r6,#C=6h

push doh

pash dpl

setb ICC T8

lcaZl Wwrite Zaibkles
DO dp.

joleJe dpn

ret



delay loop?2: oD
nco
dinz
dinz
ret

; DISPLAY CN LCL

;SHOW "ECC RECORDER"

show ecqg: ncv
lcall
mov
leall

gaEsse

show_select mode: mov
Zcall
rov
icall
zet

show press cther: mowv
leall
mov
leall

iy

i =g

Show time sstting:

o= R
o0 oo
< <

-

e

m
I
I

]
=

show tlime: mov
lecall
TOV
Zcall

rer

show_stand by: mov
lcail
mov
lecall

ret

4]

how recording: TOV
“call
v
lcall
ret

show steop: mov
“call
mov
_cali

ret
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z6,delay loop?2
ri,delay 1ms

dozr, #tanlel
display h
dptr, ftablel+8
display _

cptz, #tab_e?
display_h
dotr,#-akble2+8
digsplay 1

dptr, #table3
display h
cptz, #tablel+8
cisplay 1

dpor, #tanled
d-splay h
dptre, #tablei+8
display =

cptr,#takbles
display h
dotr,#-able%+8
disp_ay 1

dptr, ¥takleb
display 1
dptr, #tableo+8
cdisplay 1

dptz, #tablel
cisplay_ b
cptr,#-abled+s
alsplay 1



show erasing: mnev

show erasiorn finished: mov

show “lash full: mov

snhow read data: (KoY

display h: MoV

icdldo; OV

cisplay 1: mov

LcdzO0; mov

o

taklel:
table?:
table3:
tabled;
tableb:
tablet:

Q00000000
oo D oY

dpir,#tanled
display h
dretr, ¥tabled+8
display 1

dptr,#tabiell
display h

dotr, #taklel0+8
display 1

dptr, ftabiel ]
display n

dptr, #tablel’ -8
display 1

dotr, ¥zabiel?
display h
dptr,#taplel2+8
display 1

rZ,#08h
a, +#80h
writeinst
a,#00h
a,Ba+dotr
writechar
dp¥t

2, 1ecdl 3G

re, #CER
a, #0zCk
writeirst
a,#00h
a,Ba+dptr
writechar
dotr
r2,1cd2d0

"LCG RECORDER "
"SFLECT MODE "
"PRESS OTHER "
"TIME SETTING "
TEH:MM: S3dd /vy "
"STAND BY

"



waplsT:
rakblet:
takle9:
tab_el0:
tanlell:
tablel2:

dk
diz
ch
sle!
do
di
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"RECORDER "
"STCE "
"TRASTNG "
"TRASION FINTSHEDR"
"MEMOEREY IS FULL "
"REZADING DATA "

rhm Rk kkkk ok hkdk Ak kb A r ok ko w ok ok bk h x ok ok kkwok kK x
;

;**w**w***w***w****r*w***wr**i*w***xw**

r.c set:

locp sw 1:

chac< swl Z

chack sw2 1:

switch? 1:

chack swi ©

_00p SwW_Z:

chack swl Z:

call

o

ing
Tov
cins
m lohv
limp

S0cW tlirme setting
de’ayls

de_avyls

show Time

celayls

buff tl1,#00h
display hour
record, chack swl 1
erase, chack swZ 1
stop,chack swi3 ©
loep sw 1

de’layls
recorc, loop sw 1
Ui

a,buff tl

a, ¥l&h,cisplay hour
buff tl,#00A7
display _hour

delavyis
e:ase,loopiswﬁl
ayaff, tk
a,#00h, switchz 1
cisplay hour
puff tl

display_ hour

ShOW_-_ cd
hou=, a
aow houar
ocp_sw_1

|

=i s
%

de’avls
stop,loop sw Z
pulf cl,#00h
display minuts
record, chack swl 2
erase, chack sw? 2
stop,chack sw3 2
loop sw 2

de_avyls
record, loop sw 2

buff <1

a,buff tl
a,#03ch,display minute
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nev buff tl1,#C0h
1Zmwp display mirnute
chacx sw2 2: lcall delayls
ib erase, locp sw 2
oV a,buff 1
cinsg a,#ODhTswitch272
Limo display minate
switchz Z: dec baff tl
limp dispfayiminute
display minute: lcail show lcd
oV r minute,a
lcall sEow_minute
limp loop _sw 2
chack sw3_ 2: “call delavls
ib s_op, _oop_sw_ 7
rev buff t1,#00n
limgp disolay second
loocp _sw 3: jnb record, chack swl 3
inbk erase,chack sw2 3
jrk stop, chack sw3 3
1imp loop sw 3

chack swi 3 Lcall aslsyls
Y i & record, loop sw 3
ik lw buff tl
rcv a,ouff £l
= A 2, #03cn,display seconc
mov buff tl, 4C0h
limp display second
chacx swz 3: Tecall celayls
erase, locp sw 3
mov a,buff tl
cine a, #00h, switch2 3
~imo display second
swilitchZ 3: dec buff tl
1imp disonlay second
display second: lce’1 sncw _lcd
mov rosecond;a
lcall show second
1inp loop:sw_B
chac< sw3 3: lcall aclayls
jo stop, loop sw 3
TOV buff ti,#00a
~jmo display cate
lcoo sw 4: ‘o record, chack swl 4
pels] erase, chack swiZ 4
inb stop, chacx sw3 4

lLirp loop sw 4
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; Set Cate
chack swl 4: lcall aclayls
ik record, locp sw 4
inc buff t1
nov &,ouff £l
oine a2, %20h,display date
mov buff t7,#C0h
1img display aate
chack_sw?2 4: leall celayls
o erase, loop sw 4
nov a,buff =1
cine a, #00n, switchZ 4
I3mo displiay date
switchz 4: dec baff tl
1:rp display date
display date: lcall show lcd
mowv r _dazte,a
icall show date
—jmo ioop sw 4
chack sw3 4: leall delay_s
3 stop, loop sw 4
mowv buff tZ,#00h
1inp display montkh
loop _sw 5: nb record, chack swl 5
nb erase,chack sw2 5
inb stop,chack sw3 5
_jmo ~oop sw_E .
; S5eT Month
chack swl 5: CaLl delayls
b record, loop sw 5
inc buff tl
mov a,buff tl
cine a, #0dh,cisplay month
TOV buff t1,400h0
Limo display _month
chack swZ 5 lcall delayis
Ik erase, locop sw 5
mnov a,buff ti
cine a,#00h,swizchZ &
Iimp display mcnth
switchz b5: dec bufiz tl
ljmp display menth
display monzth: lcall show lad
maov T monrti, a
lecall shew month
lirp loop sw 5
chack sw3 5: lcall delayls
ib stop,loop sw 5

mov buff tl,#00h
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1jap ¢isplay year
loop sw_6: inb record, chack swl &
Ao erase, chack swZ &
nb stop,chack sw3 6
1*mp loop sw 6 B
; Set Year
chack swl & Icall aelayls
Tt record, leop sw 6
inc buff tl1
rewv a,ouff tl
oo ne a,%064n,display year
Mmov buff ©l,#C00h
1imp display vear
chack swZ &: lzall celayls
Jjo grase,loop sw 6
mov a,buff 21
oine a, #00n,switch2 &
Limp disolay year
switch? é: dec SR
Wrie display year
display vear: e 17 show lcd
mov r year,a
AN show year
Limp loop sw 3
chack sw3 6: icall delayls
p 3} 5tep, lcen sw 6
lcall delayls
clr rto rst
seth rtc clk
lcall delay
lzall rtc_init
lecall rtc display
simp 3
; Cnange dec tc ASTIC
show lod: mowv a,buff tl
mev b, #0ah
div ab
swap a
orl a,b
mewv b,a
anl a,%070h
swap a
add a,#3Ch
mov r3,a
mov a,b
ar:1 a, #0fth
add a, #30h
mov rd, s
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show hcur: oV a2, #¥C80A
icell writeinst
mov a,r3
lcall writechar
mov a,#081h
lcall writeinst
mov a,rd
lcall writechar
ret
show minute: nov a, #0830
ica .l writeinst
mov a,r3
leall writechar
moyv a,#084h
lecall writeinst
TOV a,r4
Lcall writechar
et
show second: mowv &, f08e6h
lcaZl writeinst
mov a,r3
lczil writechar
mov a,#087h
lcall writeirst
mov a,rd
lcall writechar
ret
snow _date: OV a, #0cOh
lcall writeinsz:
nev 2, r3
lcall writecnar
mov a,#oclh
call writeinst
nov a,rd
lcall writechar
s
show month: ToOV a, #Cc3h
B _call writeinst
huloats a,r2
lcall wrizechar
mov a, #0c4dh
lcall writeinst
mov a,rd
lcall writechar
ret

show_vear: mov a,#0céeh
leall writeinst



a,ri
writechar
a,¥0c7h
writeinst
a, rd
writechar

rtc write ch
rz,#8Ch
r3,r_second
rtc write ch
rZ,#82h

r3,r minute
ric write ch
rz,$#84h
r3,r_ncur
rte write ch
T2, %860
r3,r_date
rtc_write ch
rZ, #88h

r3,r month
rtc write ch
re, #8ch

r3,r year
rLe write ch
r2,#8eh
r3,#30n

rIc write ch

rtc_display:

ey
lcall
lcall
lcall
nov

lcail

rtc_read ch
r0, #b_second
htca

@r0, #3ah

r(

rZ,#83h

rtc read ch
htoa

@rc, #3ah

rd

r2,%#8xh
rte_read ch
ntoa
rtc_read ch
2, #8870

htoa



nev
inc

mowv
lecall
lecall
mov
inc
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BrC,#2fh
rd

2, %890
rte_read_ch
htoa
Erd, #2£n0
r(

rZ,#8dh
rtc read ch
htoa

cdisplay

Commanc ard parsmeter
COMMANE,

==BLaTA

rtc write ch:

g, r2

e Wwrite 8bit

a, r2

rtc_write 8bit

rtc_rst
delay

i Transfer 8-bits data teo DS_3CZ
; IN: A = data

rzc write 8bhit:

wribhizl:

mosy
rrc
mov
S&T0
~call
clr
fcall
dinz
ret

s READ Ccommard and read

; IN:
; OUT:

RZ
R3

rtc reac ch:

fi

COMMAND
DATA

rtc clk
delay
Tt rst
de.ay
a,r2

rtc write 8bit

rd,#8
a



rd chl:

rtc cik
delay
C,rI¢_data
a

ree ook
delzy
rd,rd chl
r3,a

rte rst
aelay

_cd2:

writeinst
r0, #50h
a,dro
writechar
r0

Az, Ll

Tz, %080
&, #0cOh
Writeins:
rd, #58h
a,@rd
writechar
rQ
r2,lcd?

H o O e

LN OB TR e RTINS
- 5~
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< 3/ = 3
FoialAnud lodues ATS9S8252

record 2qu 0lh

erase a2qu 02h

stop equ 03h

read equ 04h

flash full equ 55h
;*********** SPI Tk hkkxFharokkAddwxkokkk Rk ok

spcr equ 0cl5h

spsr equ Oaah

spif equ 10C000000
spdr equ 3&h

cs |l pl.4

rosi o ligges pl.3

misc 5 % pl.5

sck kit pl.7
;********k‘k*******r*****k*************-ﬁ:

WINC O egu Soh

eemen egu 200010000k
eamwe equ JC01300Ck
wotrs:s ecu QCC0001Ck
;**:‘e****w***rr****w****x***************

byl bit 03.3

als bit ol .0

al? bit el

alg bit pl.2

al% bit pl.3

az20 bit p3.2
address nhZ equ 40h
address_nh equ 41n
address h egu 420
address 1 egqu 430

cata 1 a el £4n

'-****'k‘k*‘k*wr‘k***Ww**kr***t‘xﬁr*‘k‘k‘k*****w'x

org 0000h
limp start
org Q00bh
1-mp int timer

;x**r****w**‘k‘kww********w****wr**‘k‘k‘xw****ii*k**x*

org 0023h

ib ri,recive
clr ti

push psw

push acc
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retil
recive: mov a, sbuf

clx ri

cjre a,trecord, recive :

1imp rec.ve record
recive 1: cire a,verase,recive 7

Limp recive erase
recive Z: cine a,#read, recive 3

limp recive_read
recive 3: PLSN psw

push =Nt

C = upl

PR AT Rk R A AR Ak kk r m ok kRN KA Ak A bk k ko ko k Rk ok ok ok ok kk ok ok wk ok k ko
r

start: leall delayis
Hev scon, #50h
seth =1
seth as
rev tmod, £21h
nev thl, #£0fdh
oV £11,#0fdh
=20 trl
—call delzyls
orl WICon, #eemen
'l WIS, #eemw
mov dptr, #CCh
MOVE a,@dozr
cjne a,#{Uffh, Icop 4
mov a, #00h
Mow X @dptr,a
loop_1: mov a, WIcon
anl a,#wdtrst
]z locp 1
inc dptr
mowv 2, #0Ch
MoV Cdptr, a
lcop 2: mowv a, WIncon
an< a, #wdtrst
12 leop 2
inc dptr
ncv &, #C0oh
nov Edoor,a
Loop_3: mov &, wineon
znl a, #wdtrsz
jz ~oop 3
loop 4: mov dotr, #00h
MoV a,@dptr
mov address hh, a
ino dptr
MOVX a,ddotr

mov address h,a
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inc dptr

TOVH a,@dptr

TOV address 1,a
®rl wmoon, feenwe
®rl wimoon, #eemen
simp $

’-*7\“:&****r***w*‘k********w*****w*****‘k\k**w*********

recive record: clr €s
mov sbuf,a
irb i
clz ti
Irk ri,s
clx ri
mowv data 1, sbuf
leall write data
mov sbuf,data 1
jnk ti,s
| g ti
jnk AN
P L
rov data _,sbuf
leall wrizZe data
nev sbuf,data -
Sab £i,8
clr ti
:nﬁ fir$
e Xy ri
TOoVv data 1,spbuf
“call write dats
ToV sbuf,daza 1
jnk LS
clr Ti
inb ri,s
oy ri
mowv cata 1, skbuf
leall write data
mov sbuf,cdata 1
Jno i, 5
clr ti
jrk ri,s
clx ri
mov data 1, sbuf
lcall write data
mov sbuf, data 1
jnb ti,$
cir ti
el 1,5
c.r il
nev daza -, sbuf
icall Wwrite data
oV shuf,data I
jnon £i,8

clr ti
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mov tad, #0fe6n
rewv ELD,F00R
seth etd

setb trd

reti

rRk ko m kR R ko k ok h kAR RN w h kA E ok ok kR ok ok k ok wow ok ok ok ok ow o dk ok ok kK
r

recive erase: clr es
newv =7,
ulohts sbuf, z
iats) ti,s
clr ti
lcall chip erase
mov shuf, r7
jnb i
clr ti
senp 25
reTi

-****:{'**x:{’%if*:l'****J‘r**i’*"*’*:{'++r**:{-*i’****i‘*****r***
r

recive read: o |43 es
icall read data
seth es
refl

-*******r***ww*********x*****x************************w***w
r

int tirer: mov h0O, #0760
mov w10, #0Ch
seth of:
seth mesi
sethk miso
seth sck
mov sper, #0101CC1 00
clzr o3
mow a, #01k ;chO
lcelll master ic
mov a,#1010000Ch
leall master io
an. a,#C*hL
ncv *6,a
rowv e, #C0ffn
lcall nas-er ic
nev 5,2
seth cs
setd mosi
S5€TD miso
seth sck
mov sncr, #01C20010b
clr cs
mov a,#0Llh ;chG
lcall master ia
mov a,#111CCc000b
lcall master ic
arl a,#0fh
mowv ré,a

mowv a,#0ffh
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lcall master 1c
mov r3,a
mov a,address hh
clne a,#%31lZh, int lcopl
mov 2,address_h
cne &, %0%fh,int lcopl
moyv a,address 1
an_ a,#0f00
cine 2,%3I00,int _copl
nowv shuf, $055h
inb SRR
clr [
1 me int break

int loopl: mev data 1, ré
lecall wrize dats
ncv data 1,15
tcall write darta
rowv da:a_l,r4
leall write daza
ncv data 1,r3
leall Wwrizte daza
A ri,chk sc
e Nl

ch< st: TOoV a,skuf

B & N5 ri

cine a,fstop,int out

int break: o g ALXE

B oV the, #3f6h

T.OY t1C,430h
mov data 1, #355h
lcall write data
mov data 1,#55h
leall write data
mov cata 1, #55h
leall write data
mov cata 1, #55h
lcall write data
oy ¢ats 1,%55h
leall write data
arl WnCon, feemen
orl WICON, feemwe
mov dptr, #0000
mov a,address hh
movx Bdptr, a

irt locpd: mov A, WmCon
an’ a, #wdtrst
iz int loop4
inc dptr
nev &,address h
TMOVH Gdptr,a

int loops: TOV &, WInCCn
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anl a, #wdtrst
tz int loops
inc dptr
nov a,acdress 1
nevx GBdotr, a

int lcopd: nev &, wmcon
anl a, #fwdtrs=
iz int lcoopd
nev sbuf, #33h
jno ti,$
clr ti
®xrl wmoon, feemw
xrl WwInccn, #eemen
3=2th &5

int out: reti

master io: mnov spdx,a

spi flag: mo v a,spsr
ani a,#spiZ
jz spl flag
mov a, spdr
ret

;*‘x***********rx****x****Ww****ww******k*********

;*w*‘k‘k‘k‘k**‘k***w*********‘kwx****r******’***‘k‘x‘k**irr*

write data: clr ale
co al7
alr 218
e nr als
20 aze
TOV dotr, #0555n
TOV a, #taah
TOVH daptr,a
oV dotr,#02azh
mov a,#055h
oV gdptr,a
mnoy dptr, #C535h
mov a, #0alh
Movx @dptr, a
mov ¢pl,address 1
mov gph, address_h
MoV a,address hh
nov c,acc.0
mov ale,c
mov Cracc, 1l
mowv a.v,c
mov C,acc.z
mowv ai8,c
mov c,acc. 3
ey zl®e,c
mov c,acc.d
TOV azo,c
mov a,data 1
MOVH Rdptr,a
inb byl, s
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inc cptr
nov address 1, aol
mowv address h,dph
mowv a,aedcéress 1
cine a,#0Ch,add_hhZ
mov a,address_h
cine a, #0Ch, adg_hhZ
inc address_hh
add_hh2: ret

;********w*********i***********w***wr****kr****w*

;****t***x*********r****x*****r****wx****rw***ww*

chip erase: c_r alé
o_r al’
g alg
clr als
clr azg¢
mov aptr, #Cha5h
mov a,#0aah
MovH @dptr,a
mov dptr, #0Zzah
mov a, #025h
Mmovx @dptr, a
mov dptr, #0555h
mov a, #2&Ch
TGV X Edptr, a
rcy dptr, #0555h
mCcv &, #0azh
MOVR @dptr,a
TOV dotr, 4#02aah
nov a,#055h
movx ddptr,a
MoV dptr, #C0535h
mov a, ¥010h
movx fdptr,a
nop
nop
nop
rop
ink byl, s
julehes eddress hh,#00h
mnov adecress h, #03h
IOV address 1,#00h
crl wmocn, #esmnen
orl wracon, feemwe
mov a,#00h
movx @dptr,a
erase_ lcop l: mov a, Wmcon
B anl a, #wdtrst
Jz erase loop_ 1
inc dptr
nev 2, #0000
MOV BdoTr,a
erase locp Z: mov a,wricen
anl a, #wdtrst

jz erase loop 2



erase locp 3:

Lk mwk ok whk Ak kR hkwmwhk kbt rw ok kr mow ok ok k koo ok kR
4

Pk x kxR R A kk R bk w Ak kA r kb wowckk Fow ook ook w
r

reac_data:

read loop:

read loop 1:

chk add:

inc
Moy
TOVR
oV
ani
jz

xrl
xrl
ret

jutelts
Ano
g
oV
inb
clr
mov
jnb
cir-

mnowv
mowv

TOV
LoV
mov
mov
mov
Mmov
mov
mov
mov
MoV
nev
uledvere
oV
ino
olr
mow
ajrne
mov
cjne
mov
cine
ret

inc
rov
cine
mov
cijre
irc
mov
cine
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dotr

a, #C0h
Acptr, a
a,wncon

a, fwcTrst
erase loop 3

wneen, ffeemwe
wricen, feemern

PR SRR R EES S

BRI

sbuf, address hh
i

ti
spuf,address h
ti; 8

e i

sbuf, address 1
TS

ti

dptr, #000CH
address hhZ, #00h
rl,§

ri

a,address ah?2

c,ace.u

alo, c

c,acc.1

alil,c

C,acc. 2

alg,c

o = T s

aig;c

c,acc.4

z220,c

a, @dptr

shuf, a

ti, s

ju

a,address hh2
a,address_hh,readiioop_l
a,dph
a,address_h,read_loopil
a,dpl

a,address 1,read 'cop_ 1

dpzr

a,cpz

a,$#00nh,chk_acd

a,deh

a, #00h, chk add

address hh2
a,address hhZ
a,acdress hh,read loocp



72

nov a,dph

cire a,address h,read loop
mov a,dpl

cire a,address 1,read loop
ret

T T e et e T o e B e et st TS 3

delayls: mov ra, +G7h
mov re, #0Ch
mowv r7,3CCh
djnz r?, s
dinz re, 52
d*nz r5,5-4
ret
L R s o o B O L S i e o o o e i e e T e o
delay500ms: mew =5, #0410
mev 6, #4000
mev 27, #0001
delS00: dinz g pg
dinz ré&,ceibl0
dinz r5,del 500

LER
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