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ABSTRACT

A prototype machine to detect banknote has been used to proposed in this thesis. It
consists of the intake and outtake part and other part that detect banknote. By using image
processing technique has been used to analyze the histrogram of the color of banknote received
from scanner. This technique is different from the present method that used black light to detect
the special property of banknote paper. Fake banknote made from paper that has the same

property of real banknote cannot be detected by using black light anymore.
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MoshP1Is e 35 [1 P0.4 {AD4) (051} P1S Y 11 PO (AD4)
MISO)P1o 7 34 [3 P05 (ADS] (MISO) P16 P05 (ADS)
(SCK) P17 L8 33 [1P9.6 {ADG) (5CK) P17 37 [1 P06 (ADB)
RSTOY w2 [1P0.7{ADT) AST 36 [1P0.7 (A7)
(AXD) PO 0 as [ CAveP XD} P30 26 1 EAVPP
X0y Pa. 30 ALEPRGG N b
(INTO) P 2 1] 12 2a[1PSEN (o) P3Y %11 A ETROG
WNTH PU 313 28 [ 2.7 (A15) (ﬁl‘Tﬁl o] » 1SR
(Toy PaA (] 14 27 [1r2.6 (A14) (ETT) P33 11 P27 (A15)
(aneust]s 2611025 (A1) {70} P34 0|76 (A14)
(W) P3.6Q 16 25 P1P2.4 (A12) rymsg 7 79 [1P2.5 (A1)
(D) Pa.7 ] 17 24 [1P2.3¢A11) PERINOGLUNRN
XTAL2(] 18 23[1P2.2(A10) gooououooodgu
XTAL1 O] 19 22 B P21 (A9) ?ZQEQQSEQ:E
GND [} 20 21 [1p2.0(A8) SEEC Gesoa
£ Tiiik
PQFP/TQFP
5 S @
B gasd
iy iy o 8. 3538
[ T >Cuaa
noo annoon
TR
+AOSH M1 f’.Cl 1 UJPI’OA (AD4)
MBS0 P60 2 a2[J P05 (ALS)
(SCK P1.70] 8 31 P0G (ADG)
ASTC]4 30[JPO.7 (AD7)
(RxD)Paods 20 EAVPP
NCOs 26{INC
(TXDI P37 27 [J ALEFROG
(RTePs 2 s 267 PSEN
(W Psage 25[1P27 (A15)
(To)P3.40] 10 24[1P26 (A14)
THrss 2311925 (A13)
=Y € tib
U oo oU oo Qg
CRNS0a8 - N~
FrEZasaLEEE R
Eg*~ 2ITIT
2 SR RS

31 2.3 HAAIUIA1UBI MCS51

E4
1o luTnsaouInsames Mcsst d1laseada IC iy DIP szflmiaviua 40 41
Tasvdee vzuiailunguld 4 nquae
' d’l Q o
1. nguu Iidsume dygnamm
a o o’l’
2. Mfluvmesaduna 01w MuwuvUIEIIYBYNTY
3. VT IUAILRUAITY

4. NEMTUS A LHarEIeAME

9
ANUNUIYVDIVIAY DA

v v 1
(EfinToavruny / waashamiuszinudie ‘”ﬂujmuwml,f]u 0 Active Low)
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¢ g a 9 ﬂ a s \1 9 . d’ltl a

1. wadm 0 '13un 1l 32-39 e Mcs-51 annsaldiiuduna 1ana lauenanilumsaa
1 7 1 o o o o y
aotunilsanusimeuendlfduveawsaiauazmiiiadnaay

[ { a = a 9/
5 wesa 1 18un ¥1fi 1-8 Funeda 8 9a aunsodniiazdald Ae P10, PLL,...

1 4 H 4 a o 9 a
3. wodm 2 18us 17 2128 9x1du 2 wihi Aeldidunesa s dafuldfuvuenase 8 da
lunsdrenulsanusInIeUDn

[ { $ a o
4. wodn 3 13us it 10-17 1 2 wihide iduwesndunauaziendna uns ity aaugy

A9 AT

A A v A
1in k) v

Yo Y 4
P3.0 RXD lsudeyamaneinoynsu

[l Jd

P3.1 TXD aadoyananeineynsy
P3.2 INTO/ BumessUAneusnMIIsaY 0
P3.3 INT1/ SumessUAnvueAnIIEaY 1
P3.4 TO fvuan/aniy A7 o
P3.5 T1 Fdunan /aniuaan 1
P3.6 WR/ Yaranaudsudoyaviiaenauiniswen
P3.7 RD/ e udoyarieanuiinieuen

5. PSEN/ ( Program Store Enable ) A9 29 Yriiezuoniniie Mcs-51 daamsemsida
annuqaananlilsunsunneuen Tnetnadmaaaiiainieuaniiiy EPROM 11 PSEN/
azpafiuaesnn  Enable (OE) 189 EPROM mﬁqzlaim&ry:mmlmmzﬁﬂﬁiﬂﬁu
wiannuideyaniouen

6. ALE , PROG/ ( Address Latch Enable,Programmable ) Lﬁﬂﬂ%”lﬂﬂﬂg @ 0 U9 ﬂcl‘%’l’ﬂuﬂn
Sndume uazudioyn  MCS-51 azfivr ALE ldunn 30 i daRmdnd doyana
wermsaiaunaneda 0 Tunts sz Mcs-s1 1 sdesigunsalindesunesao 4
vmthilnanddyaaonns aie i MCS-51 doemsfndeniasausineuen MCS-51
wdedyqaeamsatiaopnuIABUNIINesA 0 mmfmzdaﬁﬂgmwm ALE 1 gilngal
muuen dEurueamsataveweda o Wi ldnesa o dumdniadeld MeNINTT
devmehisuwadlun1s 11/5unsu (Program Pulse Input) dmsy uTnasaeuInsames il

wiheaus TUsunsuneludly EPROM
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7. EA ( External Access ) iUl 31 yiezIdfuuesinmissanusimelu duiluasda 1
I Tdsunsuanviasanui lsunsumely uadiluaein o W Mcs-51 vildsunsu
{atemonniaeaui Tusunsumeuen (8191 EA ilu 0 41 PSEN szueniin )

8. RST ( Reset ) fo1fi 9 9214 lumsSiwa MCs-51 Tavezldnfiiiuasin 1 edrrdes 2
wuydy e luvasfiesadammosinuedsesiimaseunld

0. panaiddeyaanAMLFY (On-chip Oscillator Inputs ) Sursesesadammesuudl
180 11 18-19 Taoson3adahiunt TasnAsineg19nsameandnud 12 Mhz ARy
AP uYes MCS51 Satuniednaldlag 1 Machine cycle = (12/X-TAL) flud iy
Vszqnion1e1ddaya1au1#n191n TIL Clock Source Ay XTALL Uiag XTAL2

10. Power Connections 114 MCS-51 vz 1dunasie 1 5 v @adfu vee (140 ) dauw

Vss (97120 )2A009NT1IUA

2.1.4 ¥1UAINST (Memory )
4 ° 9 -~ 1 o &
Tyszuvvedlulnsneulnsamesasena Mcs 51 fuiludesiimiasanuiae
1lsznoudne
1. vihannudlsunsu(ROM)(Read Only Memory)

a ¥id Y °

yi2eau81 115N VDY 8051 Fuusnamuisnus s uveyanaziidald

L]

1} o

1 A 1 1 ¥ v ' 4 U v
amuene Faudies Wifinssenszua lihidfuszoy doyamariindensligae dmsy
s 3 v U 1
Yo 103 8988252 1iuaziidIuyps ROM BgandaIufo
1.1 EEPROM Tao EEPROM 9zsfiumizennuirfiaunsoausaz@oulvaidae 1w
9y
Wldazanluns Iaulagenseanuazifon I ldszaina 100,000 A5
12 Flash Memory 9z iidnuaizimilon EEPROM usamnsadntedoyaldsandnlag
b4
sunsaauuazdouIndldilszann 1,000 A
2. ﬁﬁ’sﬂﬂ’nuﬁﬁ’llﬂga(RAM)(Random Access Memory)
' o ¥ = Y A o @ < 9 A w s a ‘3' Ao w
niasanuifeyatimiidmsunudoya nTedwinineiuluvuzhdins
Yo dy vy H o 9 o | o
dszanamaldsunsu13¥asm Tasiugnudmissniusweyadadumisennus RAM
a o :1’ § v 4 @ < ~ o Ao
puuauadn saiy delifnssweliffuszuy felivailddeyaidanu 3oy

9y
wieanusiigymely

2.1.5 WOSADUNA / 191 NAYBY MCS51

9
¥dedoyaduazoonnings Mcsst Taelisuvuvinunazuuueynsuldua
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d ¢ d Z 9 o o o a Y =]
1 Inslefuazanimed 0 waz 1 awnoldlihmanivdnaulxfavesdygruiaesn
o a Qs a =1
Meuen MCS51(C.T/ =0) Wioimaulmfavesdayananniimnielu Mcss1 Al €1/ =1)
a -1 { LY
Tasaunsaidenldlaemsaiugu S3ames TMOD anurqeganamsoriy 1édfe 500 kHz

]
o a

deinuinanug 12 MHz

a

2. BuUWA / 191ANA WeSAULILVINY Sifanun 4 wesa (P0-P3) nodnne 8 Jalasszsudede
ya Fuiludrudtaeadmiooonind MCSs1ueneashannnd1 1 egwld
3. Woineynsy ( Serial Port ) lu MCss1 fwesaftomsdoyaoynsy UART (Universal
Asynchronous Receiver Transmitteyognmeluegua il Idmounuild
azandenistitll1gen Tasmsaudinomn 4 Tuualaed 3 Tnuafidu UART Tun

3.1 8 Bit Shift Register (11 0) uTnuaiioz 1991 RXD TumsSudedoyalavdefy
shift register MeUBATIUY TXD 9219184 Output Shift ClockTagtisasusalumsSude(Baud
Rate)ifiu 1/12 vosnuiooadaiaines

3.2 8 Bit UART with Variable Baud Rate (1134 1) ‘l.uimm‘ii‘lumsﬁq%ga%a 10
Salnodl Tadudu 1 Snseasi <o” toya 8 Truaziaamwdn 1 dadazihi <1” Falulu
msdaiussdoudeyaiinesnsdeadllu3imnes SBUF Tuuafiansafvua Baud Rate
lumsiude 1§z 1dnansely

3.3 9 Bit UART with Fixed Baud Rate (14130 2) “luinuﬂf:i)zd@%’auuaﬁmuﬂ 10 iia
TavvzdaiinsuduiasYeyadedetiaficnuisa Tsunsulfiesdn 1 Saaudasiinasielag
T lsunsaldinezilutinas19eou (Parity Bit) Tnossdoudsudaiiaeluly dates T3
Seme? scoNdaulunsfuiuszihiailinldly RBS Ay luTvuad hiannsadmue
Baud Rate '18TavacTiogaesrife 1/64, 1/32 vosnwiesadammes Tnufmualdonide
1nD3 PCOD 1l SMOD(SMOD = 1 Baud Rate=1/32,SMOD = 0 Baud Rate=1/64)
3.4 9 Bit UART with Variable Baud Rate (313) arsvnanslu Inuadimilou

Ty THua 2 uAeu1501l5 Baud Rate 18

oa g a 9 [ V9 ~ v dy
SFmees iR desiunsdsdeyauuuoynsuiiasi
1. SBUF (Serial Data Buffer) 19lunssuuazdegadoyaeynsulagiafigozimg
aa J 3 o v )Y wva 1
auguns1¥eSTames SBUF fialunsfy degadeyalassaludd Bisunsaditeldly

FLAUUN
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2. SCON (Serial Port Control Register) 113 aae1dluszaudalag Mmafiivua

o {a aa a o ' Yo 9
Tnuaezivuaiiin SMo SMI uazagiiiia REN Huiiafimuaiiszlniudeyaninmenen

] yw a d'l 1 o 9
18wde 'l wenniideilia TBS ,RBS,TI tazRIlAg TI uagRI iy 1 Welinsdansesudo

4 T [ ] d v o ] a

yaisoudesuda dedeamsezdemiesudoyalviidesiimg wdvirnou dunisweauas

9 v
s laiudu lmuansieh 2.2

A519f 2.2 naasduny ez 19y 33@nes SCON

SMO SM1 SM2 REN T88 RB8 N RI
SMO SCON.7 Serial port maode specifier. {Note 1)
SM1 SCON.6 Serial port mode specifier. (Note 1)
SM2 SCON.5 £nables the multiprocessor communication feature in modes 2 and 3. In mode 2 or 3,

if SM2 is set to 1 then Rl will not be activated if the received ninth data bit (RB8) is 0.
In mode 1, if SM2 = 1 then RI will not be activated if a valid stop bit was not received.
In mode 0, SM2 should be 0.

REN SCON.4 Set/cleared by software to enable/disable reception.

T88 SCON.3 The ninth bit that will be transmitted in modes 2 and 3. Set/cleared by software.

RB8 SCON.2 In modes 2 and 3 if the ninth data bit that was received. In mode 1,1{ SM2 = 0, R88 is
the stop bit that was received. In mode 0, TB8 is not used.

Tl SCON. Transmit interrupt flag. Set by hardware at the end of the eighth bit time in mode O, or
at the beginning of the stop bit in the other modes. Must be cleared by software.

Ri SCON.O Receive interrupt flag. Set by hardware at the end of the eighth bit time in mode 0, or

halfway through the stop bit time in the other modes (except see SM2). Must be cleared
by sofiware.

Note 1:
SMO SM1 Mode Description Baud rate
0 0 0 shift register F o b2
0 1 1 8-bit UART variable
1 o] 2 9-bit UART Fo../64 OR
Fou /32
1 1 . 9-bit UART variable

3. TMOD (Timer/Counter Mode Control Register) Glﬂsﬁumﬁ fiMYiUA Baud Rate Y94
msuaalaoezdeadonidiniue g ladanilsreudiesnnd 2 dalavial1dwed 1 uas
Zoafimsiaen Tnualu Tvium 2(8 Bit Auto Reload Mode)(1aun 1592 1% Timer Guvhanihiee
Foadimamaidia TR1 115 Sames TcoN) Tasegldswiisiames PCON (hisusanugy
1Ruszauin Tnseziiiiafize SMOD Tagén SMOD = 1 A1 Baud Rate fl@aziiauu 2 wh
mlng wenunisiEsaneddndanisAe THOTHI 9 1§ifuf1 Reload Value¥a19uns

9
SmuAs Baud Rate @26 TAgA1 Baud rate taza1od THO wae TH1 iy lumuaunisil

P
BAUDRATE= K™ fox
32 *12 * [256 - (THI)]
*
THI1 = 256 - ( K Fosc

384 * BAUDRAT
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K = SMop
Fosc.:Oscillator Frequency

° ' a a s 2 1 '
TasdumisvesiiauazmslFamvesssamed TMoD Wuilulumunsniizs uasat Baud

Rate 14 f1 Reload Value 111 11/auansnen 2.4

15190 2.3 uaasiuryatasns 1% dames TMOD

TF1 TR TFO TRO 1E1 (RA 1E0 170

TF1 TCON. 7 Timer 1 overflow flag. Set by hardware when the counter-timer 1 overflows. Cleared
by hardware as processor vectors to the interrup!t service routine

TR1 TCON. 6 Timer 1 run control bit. Set/cleared by software to tura counter-timer 1 ON/OFF

TFQ TCON.5 Timer O overfiow flag. Set by hardware when the counter-timer O overflows. Cleared
by hardware as processor vectors 1o the service routing,

TRO TCON. 4 Timer O run control bit. Set/cleared by software to turn counter-timer 0 ON/OFF.

1E1 TCON. 3 External intecrupt 1 edge flag. Set by hardwsare when external interrupt edge is detected,
cleared by hardware when interrupt is processed.

Im FCON. 2 Interrupt 1 type contro! bit. Set/cleared by software to specity falling edge/low leve!
triggered external interrupt.

1€£0 TCON. 1 External interrupt 0 -edge flag. Set by hardware when external interrupt edge detected,
cleared by hardware when interrupt is processed.

170 TCON.O Interrupt O type control bit, Set/cleared by software to specify falling edge/low level

triggered external interrupt.

GATE | ©/T M1 MO | GATE c/T M1 MO
\ A r/
vV W
TIMER 1 TIMER O
GATE When TRx (in TCON) is set and GATE = 1, TIMER/COUNTERX will run only while INTx pin

is high (hardware control). When GATE = 0, TIMER/COUNTERX will run only while TRx = 1
{software control).

c/T Timer or counter selector. Cleared for timer operation (input from internal system clock). Set
for counter aperation {input from Tx input pin).

M1 Mode selector bit. (Note 1)

MO Mode selector bit. (Note 1}

Note |:

M1 MO Operating mode

o 0 O 13-hit timer

¢] 1 1 16 -bit counter-uimer

1 0 2 8-bit auto-reload counter-timer

1 1 3 (Tiemer 0) TLO is an 8-bit counter-timer controlled by the standard tirner O contral
bits, THO is an 8 bit timer and is controlled by timer 1 control bits,

1 1 3 (Timer 1) counter -timer 1 stopped.



@13197 2.4 11@AIA1 Baud Rate tagA1 Reload Value

Timer 1
Baud rate fosc SMOD o7 o fi,;llzzd
Mode O MAX: TMHZ 12 MHZ X X X X
Mode 2 MAX: 375K 12 MHZ 1 X X X
Modes 1,3:62.5K 12 MHZ 1 0 2 FFH
19.2K 11.059 MHZ 1 4] 2 FOH
96K 11.059 MHZ 0 0 2 FOH
4 8K 11.059 MHZ 0 (4] 2 FAH
2.4K 11.058 MHZ 4] Q 2 FaH
1.2K 11.053 MHZ 0 0 2 £8H
137.5 11.986 MHZ g 0 2 108
110 6 MHZ 0 0 2 724
110 12 MHZ 0 0 1 FEEBH
Aa P ¥ ] o Z A
TuMCS51 Hdumnes sUafuana 19N UNIHLA 5 LUUAD

2. INT1AD uda

g

g

1. INTo/dludanaannieuen (IE0)

o

QuInNIUen (IE1)

3. BuUMe351@91n Timer 0 (TFO)

4. D93 51A910 Timer 1 (TF1)

5. umessUAnamsdedoyauuueynsy (RLTD

12

a o 9 o s a o «3 9 =1 UL
Asfeedld Messt e ludnyasdumesslmiuizdesiints waa1aeg lu

Ha '3 ;’w = v o w o a do Y
39e%03 IE(Interrupt enable) uazuan%mumnms%ﬂmﬂnﬂammﬂﬂﬂmaummwwmﬂiﬂs

aansafnualdlasimuanii S3ames IP(Interrupt Priority) lavsziaad M lumsnn 2.5

Hag 2.6 MUAIAY

A o ] ) aa '3
139N 2.5 uﬁmmxmmuaxmﬂﬁmu J9TM09 [E

EA

- - ES ET EX1 ETO EX0

EA 1E.7 Disables all interrupts.
source is individually enabled or disabled by setting or clearing sts enable bit,

ES 1£.4 Enable or disable the serial portinterrupt.
ETH 1E.3 Enable or disable the timer 1 overflow interrupt,
EX1 1E.2 Enable or disable external interrupt 1
ETO 1€.1 Enable or disable the timer O overflow intercupt.
EX0 1E£.0 Enable or disable external intercupt 0.

If EA =0, no interrupt will be acknowledged. 1f EA = 1, each interrupt
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a o ] 9 aa 4
ANTNN 2.6 uﬁmmtmuumzmﬂwm ITReT IP

— PS PT1 PX1 PTO PX0

PS IP. 4 Defines the serial port interrupt priority level.
PT1 IP.:3 Defines the timer 1 interrupt priority level.
PX1 P2 Defines the external interrupt 1 pricrity level.
PTO IP.1 Defines the timer O interrupt priority level.
PX0 1P.0 Defines the external interrupt Q priority level.
(a)
Interrupt With PS and With all
priority PTO set and priority
level PT1, PX1, and bits at the
PX0 cleared same level
1st PS PS
2d PTO PT1
3d PT1 PX1
4th PX1 PTO
5th PX0 PX0

{(h) lc)

a a du | o [ H
ulasaouInsames MCS51 @1150USn150umes sUA Taenssuunaiuuvasiun

s

v = VR Wl 3 ¥ ¢
wpadaQ IR ( Signal Source ) YosFayaudumessUmiug lasudazeumesyarziinnnes

o o

Y SR St
yiiavesdumessUn Bumessannnes
1EO 0003H
TFO 000BH
IE1 0013H
TF1 001BH
RI:.TL 0023H

2.2 miilauemes

$ @ a é d' { o/ aa
adldawewes Hunewmes ihassuaadurianilinfoudyanauniaoaiiuns

4 A a p < ~ o Y o "
RADUNNINNG unwmgus"f]mmuamﬂmuNmzilmﬁigaunmwﬂauﬁlﬂ ANHUSIFUUIIM

o d QU
T emsaniuguiaumddvesmsyulddensmvqumsteudyan i wie

o

=)

£
annsaaugumsyuuuugiidda (OPEN LooP) 18 uazfnhadlTawemes luaeldnu

o A oA ' =4 o A @ va g o 9 ° '
ﬂﬂlﬂﬁ@\?ilf]'ﬂ’]\?ﬂﬁzlﬂ'ﬂ Y NODALABI Lﬂiﬂm%’]zaﬂiuﬁﬂ ﬂ%gﬂ"l(l'ﬁﬂ'liﬂ')‘l_lﬂuﬂ'ulﬁuq

Auldenundeanis 1dedrausiué
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9y
o [ 1 I~1 (] .
sieveaildwemesausasvewmazadiizuiwendy 2 Tnua
o < . ' ¥
msvhaufe Tnuavesmsnsuiiuaf (Discrete Mode) (1o THUAYDIN TSN LU UABLTBY

& d' o L3
(Slewing Mode) dauaaa 13lugii 2.4 uag 2.5 muddy

- .
A amAwienmiy

DT

At

—raiiruent

wEABLL

EREEERAE Y
|
l
{
i
1

A,
EY

\
e e { N aruttadna

£ i :t-{jw'.;.&s

71 2.5 nanInITHIUILLABINDS

3 d . o .

2.2.1 ¥iiavesafivilaueimes aunsoutsnudnvaslassadhaneasidauldasd
e waililsnsmeiviinnietiasanuaus (VARIABLE RELUCTANCE STEPPING

MOTOR)
& i & s v 1 Ao o’ulsl P o
asldanemesyiaiaunsodSuaiaanuaudla  §UN 2.6  UTAINNARYINUDY
v v b ' ']

afuTwemefuuy 3 wa  TnoficamesTiluionue 6 & Tasdfinm 180 esmasiiiy
waidordy  vaaafiuediiiuvesmames luusazwaszaseynsunseviuiuild

k4
Y

[ o =% a o’l‘ o d o aa & a = s
du Tswesiiuiiflu 4 & Melswosuazaamesiiunn lavedansy FIUanINTUEUNG
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4, inversion of an image
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Features

e Compatible with MCS-51™ Products

¢ 8K Bytes of In-System Reprogrammable Downloadable Flash Memory
— SPI Serial Interface for Program Downloading
- Endurance: 1,000 Write/Erase Cycles

* 2K Bytes EEPROM

- Endurance: 100,000 Write/Erase Cycles

4V to 6V Operating Range

Fully Static Operation: 0 Hz to 24 MHz

Three-level Program Memory Lock

256 x 8-bit Internal RAM

32 Programmable /O Lines

Three 16-bit Timer/Counters

Nine Interrupt Sources

Programmable UART Serial Channel

SPI Serial Interface

Low-power Idle and Power-down Modes

Interrupt Recovery From Power-down

Programmable Watchdog Timer

Dual Data Pointer

Power-off Flag

o © © 6 © © ¢ & © 0 © o o o

Description

The AT89S8252 is a low-power, high-performance CMOS 8-bit microcomputer with
8K bytes of downloadable Flash programmable and erasable read only memory and
2K bytes of EEPROM. The device is manufactured using Atmel’s high-density nonvol-
atile memory technology and is compatible with the industry-standard 80C51
instruction set and pinout. The on-chip downloadable Flash allows the program mem-
ory to be reprogrammed in-system through an SPI serial interface or by a
conventional nonvolatile memory programmer. By combining a versatile 8-bit CPU
with downloadable Flash on a monolithic chip, the Atmel AT8958252 is a powerful
microcomputer which provides a highly-flexible and cost-effective solution to many
embedded control applications.

The AT8958252 provides the following standard features: 8K bytes of downloadable
Flash, 2K bytes of EEPROM, 256 bytes of RAM, 32 1/0O lines, programmable watch-
dog timer, two data pointers, three 16-bit timer/counters, a six-vector two-level
interrupt architecture, a full duplex serial port, on-chip oscillator, and clock circuitry. In
addition, the AT89S8252 is designed with static logic for operation down to zero fre-
quency and supports two software selectable power saving modes. The Idle Mode
stops the CPU while allowing the RAM, timer/counters, serial port, and interrupt sys-
tem to continue functioning. The Power-down mode saves the RAM contents but
freezes the oscillator, disabling all other chip functions until the next interrupt or hard-
ware reset.

The downloadable Flash can be changed a single byte at a time and is accessible
through the SPI serial interface. Holding RESET active forces the SPI bus into a serial
programming interface and allows the program memory to be written to or read from
unless Lock Bit 2 has been activated.

AIMEL
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Pin Configurations

PDIP
N\
(T2)P10]1 401 vee
(MEX)P1.102 39 |1 P0.0 (ADO)
P1203 38|J PO.1 (AD1)
P1.30]4 371 P0.2 (AD2)
(SS)P1.405 36 [1 P0.3 (AD3)
(MOS!) P1.5C]6 35 {1 P0.4 (AD4)
(MISO) P1.6 017 341 P0.5 (ADS)
(ScK) P1.708 33 [1 P0.6 (ADS)
RSTLC]9 32 [1P0.7 (AD7)
(RXD) P3.0 ] 10 31 1 EAVPP
(TXD) P3.1 [ 11 30 [J ALE/PROG
(INTO) P32} 12 29 [1PSEN
(INT1) P33 13 28 [1 P27 (A15)
(To) P34 14 27 [1 P2.6 (A14)
T)P350]15 26 [1P2.5 (A13)
WR) P36 16 25[1P2.4 (A12)
(RD) P3.7 ] 17 241 P23 (A11)
XTAL2 (] 18 23[1 P2.2 (A10)
XTAL1 ] 19 22 [1P2.1 (A9)
GND (20 21[1 P20 (A8)
PQFP/TQFP
s O_ srsg
I3 BE  z2s==
TR Nne 0oran
tranaz2SEgeee
ONNO0AN00000
I2ITe8R8H8II
(MOs) P15 O] 1 333 P0.4 (AD4)
(MISO) P1.6 O] 2 32 [1 PO.5 (AD5)
(SCK) P1.7 43 31 [ Po.6 (ADS)
RSTC}4 30 [1 P0.7 (AD7)
(RXD) P3.0C]5 29 [1 EAVPP
Nc 6 28[INC
(TxD) P3.1 07 27 {1 ALE/PROG
(INT0) P32 T8 26 [1PSEN
(INT1) P33 9 25 [1P2.7 (A15)
(To) P34 C] 10 24[1P2.6 (A14)
T) P35 11 230 P25 (A13)
EEREES % O L
0 N N O Ny [ Oy Uy e |
oeNgrnooQn N0
EPEgosiyast
g™~ 2REZE

Pin Description

vccC
Supply voltage.

GND
Ground.

Port 0

Port 0 is an 8-bit open drain bbi-didirectional 1/0 port. As an
output port, each pin can sink eight TTL inputs. When 1s
are written to port 0 pins, the pins can be used as high-
impedance inputs.

Port 0 can also be configured to be the multiplexed low-
order address/data bus during accesses to external
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(INTO) P3.20] 14 32[1PSEN
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program and data memory. In this mode, PO has internal
pullups.

Port 0 also receives the code bytes during Flash program-
ming and outputs the code bytes during program
verification. External pullups are required during program
verification.

Port 1

Port 1 is an 8-bit bi-directional 1/0 port with internal pullups.
The Port 1 output buffers can sink/source four TTL inputs.
When 1s are written to Port 1 pins, they are pulled high by
the internal pullups and can be used as inputs. As inputs,
Port 1 pins that are externally being pulled low will source
current (I, ) because of the internal pullups.

2 AT8958252 memm o
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Block Diagram
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Some Port 1 pins provide additional functions. P1.0 and
P1.1 can be configured to be the timer/counter 2 external
count input (P1.0/T2) and the timer/counter 2 trigger input
(P1.1/T2EX), respectively.

Pin Description

Furthermore, P1.4, P1.5, P1.6, and P1.7 can be configured
as the SPI slave port select, data input/output and shift
clock input/output pins as shown in the following table.

Port Pin Alternate Functions

P1.0 T2 (external count input to Timer/Counter 2),
clock-out

P1.1 T2EX (Timer/Counter 2 capture/reload trigger
and direction control)

P1.4 SS (Slave port select input)

P1.5 MOSI (Master data output, slave data input pin
for SPI channel)

P1.6 MISO (Master data input, slave data output pin
for SPI channel)

P1.7 SCK (Master clock output, slave clock input pin
for SPI channel)

Port 1 also receives the low-order address bytes during
Flash programming and verification.

Port 2

Port 2 is an 8-bit bi-directional /O port with internal pullups.
The Port 2 output buffers can sink/source four TTL inputs.
When 1s are written to Port 2 pins, they are pulled high by
the internal pullups and can be used as inputs. As inputs,
Port 2 pins that are externally being pulled low will source
current (l,) because of the internal pullups.

Port 2 emits the high-order address byte during feiches
from external program memory and during accesses to
extemal data memory that use 16-bit addresses (MOVX @
DPTR). In this application, Port 2 uses strong internal pul-
lups when emitting 1s. During accesses to external data
memory that use 8-bit addresses (MOVX @ RI), Port 2
emits the contents of the P2 Special Function Register.

Port 2 also receives the high-order address bits and some
control signals during Flash programming and verification.

Port 3

Port 3is an 8 bit bi-directional I/O port with internal pullups.
The Port 3 output buffers can sink/source four TTL inputs.
When 1s are written to Port 3 pins, they are pulled high by
the internal pullups and can be used as inputs. As inputs,
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Port 3 pins that are externally being pulled low will source
current (I, ) because of the pullups.

Port 3 also serves the functions of various special features
of the AT89S8252, as shown in the following table.

Port 3 also receives some control signals for Flash pro-
gramming and verification.

Port Pin Alternate Functions

P3.0 RXD (serial input port)

P3.1 TXD (serial output port)

P3.2 INTO (external interrupt 0)

P3.3 INTT (external interrupt 1)

P3.4 TO (timer 0 external input)

P3.5 T1 (timer 1 external input)

P3.6 WR (external data memory write strobe)

P3.7 RD (external data memory read strobe)
RST

Reset input. A high on this pin for two machine cycles while
the oscillator is running resets the device.

ALE/PROG

Address Latch Enable is an output pulse for latching the
low byte of the address during accesses to external mem-
ory. This pinis also the program pulse input (PROG) during
Flash programming.

In normal operation, ALE is emitted at a constant rate of 1/6
the oscillator frequency and may be used for external tim-
ing or clocking purposes. Note, however, that one ALE
pulse is skipped during each access to external data
memory.

If desired, ALE operation can be disabled by setting bit 0 of
SFR location 8EH. With the bit set, ALE is active only dur-
ing a MOVX or MOVC instruction. Otherwise, the pin is
weakly pulled high. Setting the ALE-disable bit has no
effect if the microcontroller is in external execution mode.

PSEN

Program Store Enable is the read strobe to external pro-
gram memory.

When the AT89S8252 is executing code from external pro-
gram memory, PSEN is activated twice each machine
cycle, except that two PSEN activations are skipped during
each access to external data memory.

EA/VPP

External Access Enable. EA must be strapped to GND in
order to enable the device to fetch code from external pro-

4 AT89S8252 murmmrrrrrr e S
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e ] 8958252

gram memory locations starting at 0000H up to FFFFH.
Note, however, that if lock bit 1 is programmed, EA will be

internally latched on reset.
EA should be strapped to V. for internal program execu-

tions. This pin also receives the 12-volt programming
enable voltage (V;p) during Flash programming when 12-

volt programming is selected.

Table 1. AT839S8252 SFR Map and Reset Values

OF8H

OFQH

OE8H

OEOH

0OD8H

ODOH

0CgH

0COH

0B8H

0BOH

0A8H

OAOH

98H

90H

88H

80H

XTAL1

internal clock operating circuit.

XTAL2

Output from the inverting oscillator amplifier.

B
00000000

ACC
00000000

PSW
00000000

T2CON
00000000

T2MOD
XXXXXX00

RCAP2L
00000000

RCAP2H TL2
00000000 00000000

SPCR
000001XX

TH2
00000000

P
XX000000

P3
11111111

IE
0X000000

SPSR
00XXXXXX

P2
11111111

SCON
00000000

SBUF
XXXXXXXX

P1
1111111

WMCON
00000010

TCON
00000000

TMOD
00000000

TLO
00000000

TL1 THO
00000000 00000000

TH1
00000000

PO
11111111

SP
00000111

DPOL
00000000

DPOH DP1L
00000000 00000000

DP1H
00000000

SPDR
XXXXXXXX

PCON
0XXX0000

AIMEL

Input to the inverting oscillator amplifier and input to the

OFFH

OF7H

'0EFH

OE7H

ODFH

O0D7H

OCFH

0C7H

0BFH

0B7H

0AFH

0A7H

9FH

97H

8FH

87H
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+5V-Powered, Multichannel RS-232

- -
Drivers/Receivers
+5V INPUT c3
TOPVIEW o 4k
T |
L\ =
. 1 Vee 2
C1+|:1: Iﬁ_l Vee 01_&_-; Ci+ SVT0HOV V4 +10V
v+ [2] 15] 6ND "Gk VOLTAGEDOUBLER
02+ 4ovT0-10v |6 -1V
c1- T + 5 v
2] maan il Tar 027 5|co- VOLTAGENVERTER | ¢4
c[a] maxzo i3] Riw T
MAX232
c[5] mawsea |12 Boor
v-[e] [11] Th
T2our [7] 0] Taw TTL/CMOS RS-232
INPUTS OUTPUTS
RZINE E R2our
DIP/SO
CAPACITANCE (uF) TTL/CMOS RS-232
DEVICE _ Ci_C2 03 C4 5 ouTPUTS INPUTS
MAX220 47 47 1010 47
MAX232 10 10 10 10 10
MAX232A 01 04 01 01 01

Figure 5. MAX220/MAX232/MAX232A Pin Configuration and Typical Operating Circuit
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Figure 6. MAX222/MAX242 Pin Configurations and Typical Operating Circuit
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Option Explicit
Private Declare Function BitBlt Lib "gdi32" (ByVal hDestDC As Long, ByVal X As Long,
ByVal Y As Long, ByVal nWidth As Long, ByVal nHeight As Long, ByVal hSrcDC As Long,
ByVal xSrc As Long, ByVal ySrc As Long, ByVal dwRop As Long) As Long
Private Declare Function GetPixel Lib "gdi32" (ByVal hdc As Long, ByVal X As Long, ByVal
Y AsLong) As Long
Private Declare Function StretchBlt Lib "gdi32" (ByVal hdc As Long, ByVal X As Long, BvVal
Y As Long, ByVal nWidth As Long, ByVal nHeight As Long, ByVal hSrcDC As Long, ByVal
xSrc As Long, ByVal ySrc As Long, ByVal nSrcWidth As Long, ByVal nSrcHeight As Long,
ByVal dwRop As Long) As Long
Private Sub Form_Load()
Dim FSO As New FileSystemObject
Dim OBJFIL As File
Dim OBJTS As TextStream
Dim FILENAME
Dim TEXTFILE
Dim RGB_VALUE(100, 100)
Dim RED(100, 100)
Dim GREEN(100, 100)
Dim BLUE(100, 100)
Dim XRGB, YRGB As Integer
Dim 1, j
Fori=1To 100
'Forj=1To 10
FILENAME=i&" "&j & ".BMP"
'TEXTFILE=i&" " & j & " TXT"
'FILENAME =i & "-" & j & ".BMP"
TEXTFILE=i&"-" & j & ".TXT"
'FILENAME = "ZEROX" & i & ".BMP"
"TEXTFILE = "ZEROX" & 1 & ".TXT"
'FILENAME ="lw{" & i & ".BMP"
FILENAME =1 & ".BMP"
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TEXTFILE =1 & ".TXT"
FILENAME =i & "{" & ".BMP"
TEXTFILE=1& "J" & ".TXT"
Picturel.Picture = LoadPicture("D:\Thawat\My Project\picture project\ZEROX-
ZEROX\ORIGINAL\" & FILENAME)
'Picturel.Picture = LoadPicture("C:\My Documents\BANK\REAL\" & FILENAME)
‘Picturel.Picture = LoadPicture("C:\WINDOWS\TEMP\" & FILENAME)
‘Picturel.Picture = LoadPicture("C:\My Documents\my report\" & FILENAME)
Picturel.Picture = LoadPicture("C:\My Documents\clear\bank note\final\" & FILENAME)
BitBIt Picture2.hdc, 0, 0, 100, 100, Picturel.hde, 0, 0, &HCC0020
Open "C:\MY DOCUMENTS\result!\" & TEXTFILE For Output As#2 'OPEN TEXTFILE
TO SAVE DATA
‘Open "C:\MY DOCUMENTSM.TXT" For Quiput As#2 'OPEN TEXTFILE TO SAVE
DATA
‘Open "C:\MY DOCUMENTS\3.TXT" & TEXTFILE For Output As#1 'OPEN TEXTFILE
TO SAVE DATA
For XRGB =0 To 99
For YRGB =0 To 99
RGB_VALUE(XRGB, YRGB) = GetPixel(Picture2.hdc, XRGB, YRGB) 'GET
RGB _VALUE
Dim PIXEL
DimG_1,G_2,B_1,B 2 As Integer
PIXEL = RGB_VALUE(XRGRB, YRGB)
B 1=PIXEL\16"5
PIXEL =PIXEL-B [ *16%5
B 2=PIXEL\16"4
PIXEL~PIXEL~-B 2* {644
G_1=PIXEL\16 "3
PIXEL =PIXEL-G 1 *16"3
G 2=PIXEL\16"2
PIXEL=PIXEL-G 2*16"2
BLUE(XRGRB, YRGB)=B | * 16 +B 2



GREEN(XRGB, YRGB)=G 1*16+G 2
RED(XRGB, YRGB) = PIXEL

Next

Next
Dim MEAN, MEDIAN, MEDIAN POSITION, DEVIATION
Dim FREQUENCY(256) As Long
Dim SIGMA_X
Dim GRAY LEVEL
Dim CHECK_TOTAL_PIXEL(256) As Long
Dim XSQUARE
Dim OK
MEAN = ()
CHECK_TOTAL PIXEL(0) =0
FREQUENCY(1) =0
SIGMA_X =0
OK =0
For GRAY_‘LEVEL =0 To 255
FREQUENCY(GRAY LEVEL +1)=0
XSQUARE = 0
For XRGB =0 To 99

For YRGB =0To 99

If RED(XRGB, YRGB) = GRAY LEVEL Then FREQUENCY(GRAY LEVEL +1)=
FREQUENCY(GRAY LEVEL + 1)+ 1 Else FREQUENCY(GRAY_LEVEL +1)=

FREQUENCY(GRAY LEVEL + 1)
XSQUARE = XSQUARE +{RED(XRGB, YRGB)) * 2
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Next '"CHECK THE FREQUENCY OF EACH GRAY LEVEL FROM 0TO 255 TO FIND

MEAN

Next

CHECK TOTAL PIXEL(GRAY LEVEL + 1)=CHECK TOTAL_PIXEL(GRAY_LEVEL) +

FREQUENCY(GRAY LEVEL + 1)

If CHECK TOTAL PIXEL(GRAY LEVEL)>= 5000 Then OK = OK + 1 '"CHECK MEDIAN

[fOK = 1 Then MEDIAN = GRAY LEVEL -]
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SIGMA X =SIGMA_X +GRAY _LEVEL *F REQUENCY(GRAY_ LEVEL + 1) 'FIND
SIGMA_X
| 'Print #1, FREQUENCY(GRAY LEVEL + 1)
If FREQUENCY(GRAY_LEVEL + 1) > 0 Then Print #2, GRAY_LEVEL, "FREQUENCY =",
FREQUENCY(GRAY_LEVEL + 1), "TOTAL_PIXEL =",
CHECK_TOTAL_PIXEL(GRAY LEVEL +1)
TfFREQUENCY(GRAY_LEVEL + 1) <> 0 Then Print#1, GRAY_LEVEL, "FREQUENCY
=", FREQUENCY(GRAY_LEVEL + 1), "TOTAL_PIXEL =",
CHECK_TOTAL_PIXEL(GRAY LEVEL +1)
Print #2, FREQUENCY
Next
If OK = 0 Then MEDIAN = 255
If CHECK_TOTAL PIXEL(256) > 0 Then MEAN = SIGMA X/
CHECK_TOTAL_PIXEL(256) Else MEAN = ()
MEDIAN_POSITION = Round(CHECK TOTAL PIXEL(256)/2)
If CHECK.TOTAL_PIXEL(256) > 0 Then DEVIATION = ((XSQUARE - 2 * SIGMA X *
MEAN + CHECK TOTAL PIXEL(256) * (MEAN ~ 2))/ CHECK_TOTAL PIXEL(256))) ~
0.5 Else DEVIATION =0
If CHECK_TOTAL PIXEL(256) =0 Then MEDIAN = ()
Print #2, "MEAN=", MEAN
Print #2, "MEDIAN_POSITION =", MEDIAN_POSITION
Print #2, "MEDIAN =", MEDIAN
Print #2, "DEVIATION =", DEVIATION
Print#2, "CHECK_TOTAL_PIXEL(76)=", CHECK_TOTAL PIXEL(76)
Print #2, "CHECK_TOTAL PIXEL(141) =", CHECK_TOTAL PIXEL(141)
Print#2, "CHECK_TOTAL PIXEL(181)=", CHECK_TOTAL PIXEL(181)
Print #2, "FREQUENCY(256)=", FREQUENCY(256)
'Next
'Next
Dim RESULT
IfCHECK_TOTAL_PIXEL(213) > 101 Then RESULT = "ERROR"

"IFFREQUENCY(256) < 2000 Then RESULT = "ERROR"
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If ((MEAN < 253 And MEAN > 242) And CHECK _TOTAL_PIXEL(186) = () Then RESULT =
"REAL" Else RESULT ="ERROR"

'If FREQUENCY(256) < 3500 Then RESULT = "ERROR" Else RESULT = "REAL"

'Tf (CHECK _TOTAL PIXEL(76)=0 And FREQUENCY(256) > 3500) Then RESULT =
"ERROR"

'If CHECK_TOTAL PIXEI(76)> 0 Then RESULT = "ERROR"

'If CHECK_TOTAL PIXEL(141)= 0 Then RESULT ="ERROR"

TfFREQUENCY(256) > 4550 Then RESULT = "ERROR"

IfRESULT = "REAL" Then RESULT = "NO_ERROR"

IfRESULT = "ERROR" Then Open "C:\MY DOCUMENTS\RESULT\" & TEXTFILE For
Output As #1

IfRESULT = "ERROR" Then Print #1, "ERROR"

Close #1

Close #2

Next

Next

End Sub





