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ABSTRACT
This thesis presents the development of the Access Control system using fingerprint. The
application of microcontroller MCS-51 as the central processor each components is constructed.
The designed system composes of three units, namely, server module, terminal mode, and power
supply unit. Sever module and terminal mode are connected together by RS-485 network that can
extend the ability to maximum reach up to 32 erminals. The serial communication in specific
system is based on HDLC protocol design.The terminal module has to read from a fingerprint in
order to be managed by the server module. For the power supply unit has the functions that like

ON/OFF the controlled objects. It is designsd to suitable to install.
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MOV C,P  :owumila Puunuluc
MOV TBS, C ; 11¢11@ Parity 1Weuasiu TBS

MOV SBUF, A; dadoya linanesneynsy

{ 1 ~ \ { T A
duiiuuuy odd Parity 19uf ludoyafionu ldninda parity ideroutinzdeennly) dadou

Tilsunsudail
MOV C, P - 91UMLIA Parity wuhulu C
CPL C ; agua Iid Odd Parity
MOV TBS, C ; Weouaasly TBS
MOV SBUF, A ; deadfoyavanniawasnoynsu

19

E4
mseedeyaunud Parity Tade lilsazde lduuy o da wie Tnua 2 uag 3 winiu u

[ @ =

G
{ 2 A =N . ~ P s ¥
dmSuianmdodnuiladasziluia Party s1uilu 8 T FeannsadouTsunsyldaai

CLR ACC.7 . ndusedia 7 e 165 Parity
MOV C, P : Hila Parity yudulu C

MOV ACC.7,C ; [Weum1iia Parity aalusmans A
MOV SBUF, A ; Yoyavonniswainoynsa

a dosr & A A @ 19 ] ' a Ja o
uvandumesium wellmssudidoyaadadussiinadounandumosing R wag T
51 A 4 2 a 1 d" v a Jdy
U3IMABT SCON Fadlamartiszgnian Ineg Hardware LAADUARES A Software
= 1w i @ ] 1 ~ 4
Ua R Sgnaamneanuihnimidesdldsudeyaiuldemdoyaliudr  uazdnd
2 o 4 v o, ) y
ansnlddumesind  Mcs-s1 lAuadideuldsunsueelditanadntadl  Aufiuer
v t g [ 1 T 4 o
wnsanuhliondeyanuiuluiimenss A 18 udreusuazdounied rR1 Fonewoa 1451
3 ¥
doyada 1118 FauFeuTisunsylddeil
F dy 1 o 1A a
WAIT: JNB RI, WAIT ; hdadl Ty <17 agharuegiiau
CLR RI ; 1NABS RI

s

—

MOV A, SBUF cgumuuiulu A



19

) X 1 a o o 1w ' 1 '
ia T iededoyaoonliudriativzgran Wumsveniniesddoyadiwdqldda
¥ A = ya L 1 o 1
Foyalnaiid 118 dsamnsalddaiidumesswi Mcs-s1 lawudy uadudouTsunsunoe
< a Y o g
as19En0 19U 1Ad il
voq [
WAIT: JNBRI, WAIT ;@329 TI 7uilu “1” #50dq
=4
CLR RI ; 1983 TI

MOV SBUF, A  iWeudoyana’ly

Sanimsddeyavesneineynsu
= o T 9 v 1 ] -3
nnmsAnuImssugadeyaluTrnuaaieg wunluluue o wazinue 2 lumusofmua
Baud Rate 19414 TagluTnua 0 1 Baud Rate szfiauviiiuaudves Oscittator w1580 12 T
a A = i P M) v oA v
Trua 1 9EUe0fAe AWD Oscillator 113998 32 HATHIZAIY 64 FOIMTUZENI1 SMOD 0 LAz
& ° ¥q A o A A Aoy o - 9 =&
SMOD 1 Fsansamuua ldluiiames pcoN Tah 7 lusSmans PcoN i liaunsadhils
Joyasedvialdnms@eudeyansliazineedeldiziisonin “Read-Modify-Write” Apsium

4? 14 Y A " @ v ]
‘lluiﬂllﬂvl‘lllm')l‘llﬂuﬂﬁslﬂil AU U

MOV A, PCON - 91uA1910 PCON wuiulusianos A
SETB ACC.7 ; 1¥ala 7 (SMOD)
MOV PCON, A ; Weuaaa 11/ myilu pcon

15U lvua 1 uazlvun 3 @3N50MUUAAT Baud Rate 1@ 1aon1s 1Usunsuly Timer 1 Tums

3
a

¥
Ti/sunsunnngnseazll SMOD doeABURY A1 Baud Rates Y03 THuad 13 udnsldaesf 2.11

U



20

AMiendaimnes. il Baud Rale
i ) Py

H17 64 SMOD =0

~ Baud Rate
Clock

E 4
NN DINFAIANDT

,

HIT 32

SMOD =1

[§%3

auae bumadlviem 0 uaz

wiT 32 SMOD =0

Timer |

Tanas aa

- Baud Rate
Clock

,

HIT 16

SMOD =1

31 2.11 yaaIM3M¥iUA Baud Rate Iulvaasg

M31¥ Timer 1 M%uA Baud Rate Clock
mMsimuanasly Timer 1 %118 TagmsTdsunsyldn TMOD 1¥¥a1uuuY 8-bit Auto

2
A

Reload Mode (Tt1q 2 ) Toeidous11U 1sunsy'l5ames TMOD 1464
MOV TMOD, #0010xxxxB
1 x mneanuindiues st Idms e Tamarii 19 Timer 0
#1d09ms Baud Rate A1) 81015914 16-bit Mode ‘1§ TaeTasunsaniiy TMOD = 0001x00B
1 Baud Rate fidvoeninazlisuifu anuaues Timer 110 Overflow 113870 32 (M30915938
16 #uilu sMOD = 1)

o Y

o 1o d' . o 9 9 ¥ d’l
NIMNMUIUNIMDNTIUVIANM N UANIY Timer 1 ﬁ"lllTiﬂﬂ"lllﬂiﬂﬂsl‘]fﬁllﬂﬁﬂﬂllﬂu

SMOD AnudenaFalmmes

Baud Rate = *
32 12*[256 - TH1]

A 3 v = Ay & A v
Iﬂfﬁ’l SMOD l'lJ‘Llﬂ'l‘llﬂ\ﬁJ@lﬂTﬂiUi"ﬂﬁlﬂﬂ‘; PCON Gmmwmrﬂu 0 ‘Vi?ﬂ 1



21

TH1  Wummeluiimes THI $9l¥d w5 Reload Myssmsunargluuuiilives

b4
a

M3INIAT Baud Rate TuTvua 1 uag 3 a1wisont ldena
Baud Rate = Timer 1 Overflow Rata / 32
&1¥pam3e Baud Rate H1F 1,200 #13N50AUIRIAIAIE Overflow U84 Timer 1 148a%
1,200 = Timer 1 Overflow Rate / 32
221& Timer 1 Overflow Rate 111111 38.4 kHz
$rszuu Mcs-s1 I¥auddyganun@®nen Crystal whiy 12 MHz #7 Timer 1 921450
Clock W11 1 MHz W30 1,000 Kz 857409M5 Timer 1 Overflow 1M1f1 38.4 kHz §atiussns1
Overflow TR 1,000/384 = 26.04 Clock Tagf1 Overflow vxiRatiioiRanslaswan FFH
(v 00H Farfuazdeals Timer 1 5711 26 Count FaviumiasIisSamed THI Seifu 26 &
1415ush Reload Fviudeousida’dai
MOV THI1, #-26
F1Tusunsuueausmuansia lilvzulasi —26 §iu 0E6H toennRfuIzfiuingg
Baud Rate szfiamuduiusfumdayaanu®iniild 910 Crystal Tumsd 23 agilusmfidos
fviualy Timerl 1edo3msen Baud Rate

1 =3 9 Y P 1 Ay a
maq%smmmﬂ%mma 12,000 MHz 11 Baud Rate 3ZUUDHANTIN

M350 2.3 urasn i dyanann®miildivmun Baud Rate Areng

1 Baud Cryst SMOD a1lu THI 1 Baud Rate AANAIA
Rate Trua 14
9600 12.000 1 -7(F9H) 8923 7%
2400 12.000 0 -13(F3H) 2040 0.16%
1200 12.000 0 -16(E6H) 1020 0.16%
19200 11.059 1 -3(FDH) 19200 0
9600 11.059 0 -3(FDH) 9600 0
2400 11.059 0 -12(F4H) 2400 0
1200 11.059 0 -24(E8H) 1200 0




22

2.5 Hiwanuieya
wieauisiiai cPU aunseazeuuazeudeyald Seni1 RAM(Random Access
Memory) tHumisanuiildidudeyasinmsilssuianaves cpu deyanelu RAM znsed
aneanmiiiundisieidesdfumizeanudr dneanus RAM fiseenldiiuaesiia
Tnaje) fie
- AUAANUIU(Static RAM)

- laufnusu(Dynamic RAM)

AUARANITN (Static RAM)
I~ ' o = ' = Y ¥ Y o ' v _=t
Wuniteanud RAM Aaunsesuuazifeudeyald uazdeyarzdinsegnacadid
y =] ' = a o =] T
TideeTasserdumelulumsnudoyaudasdaszairafiurdlves)  hldmsudoyaudas

finszdesaenmsiudmnoieanvatedadagili 2.12 uaalassadvesaundnusulums

0 i

59 1O Frw 10

g 9 a
udaya 1 00

|
i
]
!

|l|-——-

-
[EDAL £

= ) ' a a
gﬂ‘n 2.12 HANMIINVVBIANAAL VAVDIAUAANNTN

1aininnss(Dynamic RAM)

1 ¥
ihumbeanuiideyaszasegaasa it inGss ureedeaimsnszquniemsSon
¥
M) a

9/ o 4 a
Vo3at1 (Refresh) ARDANAIAIBNITAIAY (TH0ann Inseadameluveslaninusvezadrasiy



23

4
@/

¥ ’ ¥
fufulszadainlumatudeya 1 da TsdeslimsFoudoyaduineliszyneg uaziilosnin

@ o =3 =
Tassahameluduuduiulsegh It umsifudoya 1 Tavzads

= w

=) { A o 1 = 1 1 -3 g
‘1/15']1J‘])’ﬁlﬂ’f)‘;ﬂ1]ﬂﬂ') "‘])’\1%3‘1/1ﬂ‘ﬁlﬂ’l'Illi]‘lj’t’)\'lGISII’EJ%ljﬁﬂ’f)‘lfw’L:II’Qﬂ')'I‘H‘Ll')EJﬂ'J']JJﬁ]']LL‘]J‘]JﬁLLﬂ@\ﬂLL‘ilI

Tassa¥umelunaaslddasdi 2.13

U

)
dunm |
11 P
i
|
-
L]
- -
rHoneyn
b4 =
31 2.13 vaaslassairameluvesaunfinusu
WA
Aol amaedogla
(ROM) (RAM)
ROM PROM EPROM EEPROM SRAM DRAM

31U 2.4 umwvesmibaa NI

4 = v [ ¥ 3
2.6 MINUUASIVSIUVBYAN VT HIBA NN
lll Ix) Y o o'.zlll 3 d o d =) Y o
admitem 1 laoia llagdszneudiengudaana 3 ndu feusamsmie, Tadoya

vaztaniugu lasuweansaimaz 1 lumssrsdumsdliueamse



24

o I

17ar 10 1§u fio A0 - A9 @nnsodredumueld 2'° wie 1 Alalud adeyasuiludiveniiluud
agdumisziudeyaldnia wudlivadoyas 8 1du fe Do~ D7

aunsafudoyalddumisay 1 Tud dataauquezlflumsemudounihennus ssuuia

3 T
W4 3 szunuaasldaegi 2.15

HDRMAT AUN N

vaveya

Memory

vandruau

31 2.15 vanangudFyanwnlilumsaadeiumieaiud

Tagva T ToFwiaenanusnziinn CE (Chip Enable) 13dwmsudon 1 loddindeenis 19iau
Tunsaind lodnutsanusvare 9 &2 41 OE (Output Enable) 32 14nafiuloFaoasiadmsuy
1 9 EY d’l = 9) d‘ U =1 T o H o Y Y
owmdoya Mundlueail doyanedluledwitennudnediwannmatiadeya’ld
Mg deyannraNNG Hddudusil

1. aedumdeiezou lroumsnonesarie

@

2. dhdyanumuguidesmszenu

[ e

3. deyameluledmizsnnuigndwesninmaiadeya

=y

mssudeyaninnieanudenusadou laozunsunm 1daega 2.16

Qa



1.
2.
3.

W

Sy moiuveya

>< HORAATALE ><

v Ed S’u‘ £
aavayaluioveya

D —

N

31 2.16 namsFanalumseudoya

k4
o & o W

kd
m3lgudoyananiienus Idduduail

)
voA

dadumisnezideudoynoon lilfeuniwoaasaiia

[]
~

dadeyanaz@eu limaiadeya
1o = y
deadyanadsudoya

= 9 9 o 1 o 2 [ Yo A
mswsudeyaldsunisanudremnsadowilulaozunsunarl8dsm 2.17

>< vamAsa ><

2 > ra F
asvoyaluliguoyn

N
/

g
AN

/ ﬁmmmﬁﬁuu';aya

e

71N 217 vaasdyanalumaiFeudoys

25



26

¢ A J J Y]
2.7 MIveunBsAdUNAI A gl nsatszuwE 1°C
v H
anuiiesduienty 1°C
I*C 6031910 Inter-IC Communication ¥ueda MsAaneded 13z lod lasilia 1°C
1Y o é’ a J ¥ a
1asumswanniuTaedfild  (Philips) Areyejaninendniiedoams1d lednie lugamuise
a 1 o v o = Y Y 2 A ¥ a g 4 A
Ande 791U uazavgumeldmedygiauiies 2 @y dunilshe medoya Snidunilsde
as = g v o a o v @ C4 o 2 o
aedgygnauninildumsfimuatmazmsiinu msdeswnuvesgilnsalvuiia 7°C
Tddhenn  Resdemedoyaunzmodyanauuinivesgilnsslurazdvununionaiu lilda
st muaueamIansadunisdmivAadogilnsalusazdn
wldswadoyauazmssmuaanizasinfinueansavesglnsaiudad?
Y o 2 AA A ' ﬂ 1 Y ) .
aegdsyavuuli 7°C Besunadruiluniams aedoyaoynsunio SDA (Serial Data
line) AU IMINRNTFON MedyaIuNRNMOYNSUNTD SCL (Serial Clock line) 1Ms

4 £
atu1ede lilflszonmodya aisaeeinais SDA ey SCL

ninsnan
Tnamang A

lodinlng
LOTNTLERT]
pendludiaen

lodduTugn
1CD

T

lulasnon
.

Tnsarans B

SDA

[ I ) -
InFuzignain

- -
duUnNAnEINA

g
on
Tnundan

HHIDATTH
Adwson

d' [ d‘ d U s
71N 218 Hwaaamsiwennsvesginsainie vuszuwile IC

Tugilit 217 waasdsvesmsiendenilnselieg vuile 7°C sudfiuldi gulnseinsaiiivhms
4 T (Y] 1 [~ a

Wenaovutia 7C Tnmanate lidwedluledveneneiaduna WO Expanden), ToFualasy
Qs I an Y an

dyanmesasniiufinea (ADC) uazmlasdaarudineaiiuezasn (ac), led3a

¢ o @ 1 o
Insingen RTC), lodduTug LD, wirvanuiddwson uaz lulasnouTnyames



27

sV

Rp
L -

SDA(Serial Data line) =S p:

Viy—

Rp

SCL{Serial Clock fins)

vl OATANY oz DATANZ

our our our o

Stk —= Data = = DATA =

N N SCLK IN

IN
—<}— —— —<— —3—
7 22 soa a MBI |
guisi £°C fiadii | guns I °Chiaadi 2

51 2.19 naasrasiednavesglasalluszuy 72C
paaaiialaen lilvesila 712C
o [ = . g . - \ g
#18 SDA uag SCL Wluaedyana 2 AN (bi-direction line) Avslimsdodrdrunu
w | @ w 4 A Y A o A 1 o ' v 6’;’
wadduussdu +5 v Paavanauieldmelizomuzasingaluvazi lilimsanneidauns
] @ @ A g @ :;I o a1
Hrelumsilesfiudygrmsunuiioniidunlumedygraiaes 299s101dRavesgIlnssinde
1 % @ . [
aguutia 7°C doalidnuaniiiuiswsasuda (open-drain) n3oneadnmoidla (open-collector)
o = =
Aaneraesgazivealugii 2.19
o J b1 as =3y -~ ~ L= = =
oasIMIneneadoyauule IC gads 100 AladadsIunluTvuailnd (standard mode) Hag
a a1 A ] {1 v as
q9d4 400 ATadade i luTnuana13g9 (fast mode) ginsaifdesmaguuia 1°C awdoadl
v A a dg’ ¥ 1 a Y K 4 Y
manuy fhswiifaduseninaie SDA uaz scL liifiu 400 pF msidhdsgnsaluude
I*C cl“]’f%ﬂgﬁ’z‘hﬁ‘?ﬂﬂ"lilﬂ’lﬁﬁﬂ 2 Ao 700 (7- bit addressing) #1350 10 U7 (10-bit addressing)
¥ A a q T 4 4 T T o
Jorudnlszmsniisvestia  12C femwisafeunsguasainld IWides limduldawnse
o) \J 4 - L3 QU é Y { s &
Ansiotioasiuld Teeginssivuda 7°C dwmilenldiices +sv luvasidnadmiald
s v 3
ides +12 v msdeswiuwuule 72C aansansyi I8 ludnuaz@ndunsdinglnseiiaaes
¥
14 Mideariiu nanfle T¥doans SDA uaz scL vesgunsalimazdudrdrodu uazdesdoda

fumunady Rp) dhivuseiu +sv PBduawe faaasluzii 2.20



28

+5Y A 12V +zv
o
r]llnmar T3¢ v wihsw  J3C i aibnin J2CHin gilvie 20 in

Rp < % Ro il NMOS ¥ BICMOS wila CMOS wiia RIPOLAR
SDA
SCL

! ¥ w Y [ (74 . 2
31 2.20 msdediumunadluumeadyanadussuuia 1°C
15y +3V
©
alnrw 73C i atlmie 73C 1w
Rp Rp
2 s RS RS RS RS

SDA
SCL

:; Y o VY A (7 'd’ Vv LY
3N 221 m3AedInumu Rs theandyanasunuvinalngiionadanluile

I*C lunsdineatiussdn Iihnszmnuunalngdelwdhinluta 7°C % spDA waz scL
vosginssiudazAifosredidiumueynsufiuen SDA uag SCL Feni Rs foudadhga

I*C s lugilin 2.21

ranmsvestia 1°C

e 12Calsgnoudismedoyana 2 idu dait Idnauudafie SDA uag SCL gilnsaindenna
é

CY =0 Q c?: =® g -~ o = v s ==t 1
UuUﬁﬁ'lﬂJ'liﬂiJ"lﬂll’lﬂll'lﬂ NUU wawmimﬂuﬂgﬂsmummmmﬂﬂauuuﬁ HnIvDLTHUNI



29

4 ¥ ¥ o = T o U o o
TusTanen (protocol) ol#gldnunaui saziiginsslladadoiuey uazgunsaldalaily
v o A @ 1 v dy = 3 9 A ~ oS 1 v
dr5unsedds ao luflvzveeFinednyue nii uazinuvesgilnssinaeeduu
T F4 H .
o 1°C eiludonnasiugiuneuiazeiutemaiauaestia 712C so'll

T 9 = T w H

gunsainiludairdoyansodadoyn Soni A2d9 (Transmitter)

a

¥
Yo Y ~ 1 [y

{ @ . 4 LY [ Y o
gunsaifdludFudoyaiSonin @50 Receivern) Tugilnsalvutie 1°C aunsoiluldna

ar a

@ @ A

o o @ o i v v EL Y] A o
ffuunzdide vegUasalimdhadludsufieed@on o lifigdnsallevute 7°C figh
) d' s 1 = L) s
wihiufluddufissedafen
{ o { (Y =y 1 Q@ J o
'quﬂsafﬁmﬁﬁﬁmugumm:mﬁﬂﬂmauuua I’C Gon1 1903 (Master)
gilnsaingnaruauvseglnsainaevarudt lduute 72C Sondh sav(Siave)
Jofmua 2 Uszmsdidguesmsaanouutia I°C A
T U = 5 Sld' a 1 1 :J’
(1) msmenoadoyavaziaduldioliadanniy
v 1 4 3 $ = 9 [
@ luszwiumsaroneadoya dieladmuiions scL Taemuiluasings aedoyadessnun
1 a H ¥ < -~ 3 o L 4 o
doyald edldiRamsnldoundasiwaania  Taziiu  Feanauinaiuelasumsuila
awvinofiudyaamugumy
anzfiayvuuia 12C

S g Q g dy
UAINU 5 THN1ITAIY

3
r

C yQ S g a < a 1

(1) 172319 (Bus not busy) anzHifadulioaaiuzasdnuuaie SDA uag SCL 1iluaningasiag
v v b4

Wunneany myseneadeyad s aisuduinld

f-& 9 U U = 5 & ~ d' o =
(2) SUAUMID1ONDAYOYA (start data transfer) (VMBS SDA Imsuldswnlasszaunsin

v v v 3 b4 v
1ngald Tuvagiane scL famuzasings Sonannziifaduiii anzEudu (START)
\ =y é’ 4 { QU )

3) ﬁgﬂﬂﬁﬂWﬂfJﬂﬂ’J’ﬂgﬁ(Stw data transfer) fa¥uieas SDA Inmsulasumlasszduandnen

v H ¥ 3

alilge Tuvmsiions scL faomuzasingaSunaniziifiaduin an2znea(STOP)

¥ o v a . yr-a 3y o a = { a 5
@ Yoyadsseguutia(data valid) amiziiifadudaningnnizisudu Tasdauzasiniifiaay

unme SDA Adedeyaiiimstionen eme scL ifluaedngsaniuziians spa desnddi
e lgunsalfuddeyalusmaziuinily <ov wie <1 foyaorudamsnlaounladigly
vagfions scL fuaeinds udtﬁ"a‘lﬂﬁmuﬁ&'mms“lﬁ'gﬁﬂmﬁihﬂﬂam’f'e)gaaeinzmyjfi
douzasdnfiin SDA Aesnsfimneadianariiens SCL Saouzaodings mnfiams

d‘ a A =t = v :;’ o /A o
HJﬁfJ‘L!LﬂJﬁ\?ﬂﬂ"lugﬁﬂ’i]ﬂoluﬂlmgﬂﬁ'lﬂ SCL 111';1'0i]ﬂq\'lﬂguuq’ﬂﬂﬁmﬂﬂﬁmﬂﬁﬂﬂ']ﬂ"ﬁﬂ'JTJﬂil



30

v <3| A 9 dyy o ¥y A o
fn5ﬂ’]ﬂ1’]f’)ﬂ%ﬂgﬁ%$“ﬂﬁﬂ'ﬂﬂﬂﬂ’]‘(’Jlﬂuﬁ.ﬂ’ng‘ﬁq@ﬂ§ﬂﬁ.ﬂ13$ﬁﬂﬂuﬂ1ﬂ ‘V\’l(lﬂ"llﬂll“a'ﬂﬂ’]ﬂ'li

¥ 3
ManoaURaANUAANAIAAY

D& affeman” gheo” D4 WRman 0" iflu 1"
Tnanuzd scLidlny-i%e Tneauci scLifin "1 e
Amafndn dnswen
SDA - —
sCL ' : ' R

sDa i "

SDA mﬁ-.";gg?m'w - SDA AtWHRRIAD"
scLih 4" & — ; 8 P
TaasH scLidhes fadn Tz scLifin fadiu
cdlai ; ;
Ayl ariuwerdpR mRdwmendagm 0"

31 2.22 Taezunsunawaasaouzaisgluiia 12C

¥ T Fd
(5) Sudoyn (acknowledgeNinTundsnniimsaeneadoyanndidaundwniufaiy o6

o @ o \ a 1 a o g N | [~ a
TUYTHU Iﬂﬂﬁ?ﬁﬂ%$ﬂ1ﬂ1ﬁﬁ\1ﬂlﬂgﬁﬂ1 1uatsen ‘Uﬂi‘ﬂg(acknowledge bit) UFDI1UY Lﬂuamﬂqa

1 = 2 o o Cw

HaINadeyaNInTUAIU dauginsalinamefagiimsdedanasuiirdiduiu s

9

o a o Y o Y

dyanawnidn ereudussiiniuindannndids medwdsvezdadniuinfiaouzaodn

Y Q[

¥
o o =] =] 0o A A w

o 3 a 1 o w A 1 M
Ayl ginssimanigndtlumsdndeniemdsindengluvaziiufazduiaiaiy

eae

A Y 'Y Yo ' sy ¥
envuauae s 1S udoyaluudas ludG susosudn
Tug 222 duleezunsunaiiuansfesmsaaanziquutis 12C Ttz
o ' A v ' ) o 9 ' 3
ANMITUTAIN, FuAY, eneadeyn, U3 asngamsaeveadoya
mshauuuile 7°C
1 A A v 1 ;Y T o 4 A T Y k% = Y 2
AOUNITIIUAUMIDENOAYIYRTEHINGYNTalA1eY  Ndeaguuiid  Aeelimsdieda
1 o % 3 = = AadA
enoulasmsddegunssivute 7°C Wuazldmsdndauy 7 Sanse 10 da Tunseing

EaR 1 s 1 ¥ Y R a o A 1Y A ra v a 1
Qﬂﬂimmaguuua"luum 1‘Uﬂ1561\1ﬂ\1!LUU 7 UﬂﬂL‘WEN‘W'E)LLﬂﬂ13J'Q‘1Jﬂ'iiuﬁ'ﬂ'f)§l]ﬂuﬂﬁlﬂﬂﬂ'ﬂ 127



31

UDAUATT ﬁ‘iuﬂuﬁaﬂ%mﬁﬁnﬁmmn 10 da vasInNaaa E]E]ﬂﬂ‘im!mﬁ“‘%’!llﬂl‘iEJ‘IJ‘iE]EJ!.LZ‘]’Jﬂ%“’

Q

A g \ v Y v
Sudumsaenoadoyanuse

[

3 Y o w v W 9 L% 2 = Y & GO o 2
ﬂ\?‘uu‘ﬁ'Jcl‘i]ﬁ"lﬂﬂlualuf]uﬂﬂllﬁﬂmﬂﬂﬂ"l‘i’Vl"I\TIu‘Uu‘Uﬁ 1°C ﬂi’]ﬂ']‘if]"l\?ﬂ\?@ﬂﬂﬁmllﬂﬁzﬂﬁ“ﬂﬁ
t4

Y E4
TunitlszoBuneseaziBeavesn1sgnedana 2 jUuuy

713019994 7 D@ (7-bit addressing)

ua7 U6 ias in4 un3 un2 ynl a0
X X X X A2 Al A0 R/w
- - . .
le ‘me"ﬂ‘uml:ﬂﬁLﬂi’d iinfmunuomasa
A Talsunsula

31 2.23 vy steyainuameamsanldlumsdrsdauuy 7 dia

3 ) AAq Y L =] A 9
Foyaludusniifadundmnasnusuduie  doyail¥lumsdradaginsalfidesms
¥

¥ 3
Aadanie deyamvuauoamsd Tasligiuuuuaaslugili 2231 7 davusiuiisia MSB de

"1]°’L‘]J‘L!%IE]llﬁll@ﬂlﬂ‘iﬁﬂl@ﬂ@ﬂﬂimﬁtﬁwﬂﬂﬂﬂﬂ"ﬁﬂﬂﬂﬂ Iﬂﬂllﬂﬂlﬂuﬂﬂﬂ'lﬂuﬂu@ﬂlﬂ‘3’dﬂ\1'ﬂ(ﬁxed

address bit) MWW 4 ila cmﬂuauauqﬂﬂ'mumazﬁnzgﬂﬁmuﬂmmﬂgwﬁm Taaunse

U

wasuawdlvldsansn 3 Safludafmuaueamsaiiannse TUsunsa'léprogrammable
address bit) TnoflFnudesimuamanizaninliunn Ao-A2 vewinsalifimaFeudeuuutia
I’C awluile LSB Lﬂuﬁﬂﬁi%’ﬁmuﬂm‘sémw%‘a@w%’agaﬁnqﬂmﬁamﬂﬁaifuq winda
LsB W <00 mneedoamadoudoyaligunsaifuduiv  ewdumsewdeyann
gilnsalma

g) o1 =} g) S @ o 9
Poynluluddeinde deyanugu(Control byte) lugilnssludazdiimsfmuadoyaniuau

{ L [ Y Y I'4 4 o T F=Y a ~

Puanaraiu ﬂnmama"lac’?sﬁur_nﬂwamﬁ%’agamnﬂum%’mﬂumw m“lmﬂuauvwm“lmﬂu
o { § o o 3

wiawa luvazhled ADC/DACABIMsToyamIunutedsmual#hnuiluies ADc wse

u

DAC Hudy

] Lo Ay A o ' a
ﬂlﬂgﬁalu]lﬂﬂfﬂﬂll']ﬂa GU?JQﬁ‘ﬂ‘ﬂ’]ﬂ'ﬁﬂ']ﬂ‘ﬂﬂﬂ%ﬁ\i(l)ata)



32

[

Y] { 1 1 o { o a v [
wasmnnhiimsaoneadoyalundazlud  gunsaliavi1dsumsaadedesdedaynniy

<

Qo

k4 1
aounduINGonnnse eldnszurumsaieneadeyaaunsaduiuaellld Tugd 7 udang
1 ¥
stuuudeyaeynsulifadulumsaadouiia 7°C voamsdndauuy 7 ia
) - a
M38198 MY 10 Tn

9 8 dycv 9 9} A 2 Q =y J A 9
°lumsawmmmuumm%gﬂuunﬂlayjaagﬂﬁwmuauﬂmm‘u 7 1R YIINLAITHUBIA

3
~ s

g =1 o @ = A o ~
dmdvauaandes  Taoludoyaludusondeninfeannsudy doadmuald 5 Jauull

doyadiu 11110 dudn 2 dadauniludauenasavesginsaindoimsaane luila LSB voq

Q[

£ 4 [ [~ o ' Py T A A v @ o v Ay
ﬁlaua"l'umwnmmtﬂum‘imﬂuﬂ’n 9']6\3ﬂ"lﬁ'f]"luﬂ'iﬂﬂlﬂu‘ilﬂHﬁﬂﬂ@ﬂﬂﬁﬂ!ﬁlﬁﬂﬂ?ﬂﬂﬂﬂﬂ?ﬁ

£

19

a N [ ! s a 4
Andode Yoy ludreuiliudeyauenmasaluluah 2 vewilnsalndesmsaadedes deyalud
o 2 o 9 9 @ :;l < ﬂ o A Aq Y = 3 = Y] FY

daliduiludeyamuan  Feyandwniunsziudoyassanlslumsaadou@eiiumsdn

2 = Y v ) 4 9 ~ v Y a d?l A 9
LYY 7 UA ﬂﬁ\i‘ﬂ”lﬂﬂ”lﬂﬂﬂﬂ‘llﬂgﬁﬂiﬂnﬂllﬂﬂ ADINTNIISITUINAYY L‘W'ﬂclﬂﬂ'iz‘ﬂ'.]uﬂ'l'i

U

grenaadeyamansaduiuae 1 181uz1% 8 uaasgiuuudoyasynsuvoanisdradauuy 10 da

&y 4 s
gilnsaifildmavenaenvuila 712C

Y A

v 3 »
Tuilegiiu o 72C 185uauiliommsnniudoes dedenndanune dmedyann

)

= o v

1 v
e 2 dumniusazmsvoneszun lulasaauInsames AUSMIUDUNAD A RIS

Q

o =

o w o 1 -3 Y 4 ] 3. o = -9} H
fadifamansamldnesudleszuntia 7°C wallusuilfadialnsaimesidesanidns

Q
1

eusipuuL 72C nnmneninnatednaneonn i Iauiudlifedisne 1y
ToFvenawosadunMoIANA/O expander) PCF8574, PCF8582, PCF8584
ToFw1aen11318188Ws 0110y 53 (Serial EEPROM):24Cxx, PCF8570, PCF72/73, PCF8582
lo® ADC/DAC: PCF8591
o5 Insindon(Real-time clock: RTC):PCF8583, PCF8593, PCF8598, 41TS6C
1o LCD Tuga (LCD driver): PCF8466, PCF8576, PCF8577/78, PCF8579, SAA1064
ToFfhwuadayaias DIMF (DTMF generator): PCD3311/12
msnegunsalssuuiia 72C Mlulasneulnsatass Mcs-51

asaildhomn dssldamosn 2 nlastmualdvmidaily sDa Snvmiuiiy
SCL uazmafmdumuailszana 4.7k maﬁﬂﬁmwaé’ﬂﬁmmm fvaviiiiensofndedy

gunseiszuutie 12C Touda



33

= d
2.8 milrauledadreagrumedmsedalninden RTC)
a < a v o a o 4
ps1307 leFadugiunanimsesalndnden (RTC) Awdade Aadmalinoudniaos
{ a 1 o
(Dallas semiconductor) HnihadisgunaniealiunszunlulnsaouInsames e DS1307 3¢
Y 9 = o : T v A = = @ a = =] o o A
THdoyafenfunanionua  lidwailudvewmnazBeadendanini, Wi, $lue, Jun

Y

(date), Tuluda¥ (day), fou uaz 1 TaseninsotSuiudouilIdassmuilfiiuldedagndes

as

=2 o Y IS a g e a g = @ dy
swtamstmuaiuluilengsiudis quanliamunaiand Al
I<{ =] g A v @ a = Y
2fluled3alndaden Indoyadwaiufiaudedl  swdimsilSuiuluilengsindsansold
doyanarldedruiisinssdsilasaadngiy 2100
] o d [} ] o
Anvwanusweulian Indusy 56 ludednelu aunseldnudoyanali1d
“1¥ms@eudonuszuinia I°C
£ v 3
-fheesasieduIdifesdmSone ledsdn Tuliduazaunsasnundoyarar 13 18ud i IWidea
=
o
~ ¥ v
S1eazBunvifelfNuYsd DS1307
H 1 Ed
Tugii 2.24 yaraamssavIves DSI307 uaaznlinihAuazM 3 1FURIL Vee, GND(I1

8.4) a0 1W1Ae +5V

X1 1 [ O 8 Vee

X2 2 DS1307 7 sQW/OUT
VBAT 3 6 SCL
GND 4 5 SDA

31 2.24 Mm3damnvedled

Y o 4 o o v
VBAT (¥13) l¥mofuuumnes 3v iwesnymainuaesisesadiegiunaives ps1307 1#nseg

v 9y ] ¥ v ¥ ~ 1 4 a A
ao 11 11105 W @easa19un DS1307 wiaveuMaDI IMINEaUfD LUAMBSLULRIRIY

1
=

= A N [ =
a1y 4omAhr 3eNIN T azensasnydeyaldu 10 Tngamgd 25 ssrnaifea



34

o Qs 4 - 4

SDA, SCL (11 5 uag 6) tHumndwiugoudedu lulasnou nsaaesuussun 1°C

T Ed ¥ ¥ v
SQW/OUT (11 7) nnilazlidyanagildmdoudieanun Tasanunsadenanud 14 1Hz, 4.096

b k4 T o Y @ (o d’la}
kHz, 8.192kHziaz32kHz Tunsldnudosaadadmu 1k waduhuiidoe
1 % =) 5 4 Vv

X1, X2(01 1 uaz 2) Waetunsansanudinasgiu 32.768 kHz e ldilugiunanlumsats
v a 9 9 v a Y :/, d’l ~ ¥ 9 T oo o 1o
a3 lums lFudesdensaasadnfuamiaesiuaziunazndessodunuilszgnime

v s o
Uszana 15pf ATOUNUUINTIIAA Y

M3 uYe DS1307
v @
lod Ds1307 Samsenaslunuuta 1°C Tavezinuiluglnssiiaviawe duiums
Aanoiiie IFusdosiimuagunumundmua 3 lumsdadouny  1°C lugdnz2  waas
1 v Ao o o =) 4 Y
dulsereundnididauas laszunsumsiauseansizer  swsesadaimmesdodiuile
s = A < g 3 ¥ a P o P
nanveeled ivannidlugasuduvesmsaisdoyananss Tuvmzi DS1307 Fhaufian
SQW/OUT wiidganawad mudsudeosnuinasanar lunsgsinmsduudalseshmuadyana
o daaa 4 ' d' o dy A 3 A
Wadnsamesaiugu manudvesdyanadawsadon]d 4 difio 1 Hz, 4.096kHz,8.192kHz
¥ v & g ~ < ' Y ¥ o 4 2 A
way 32kHz wiowdudufzlimanumvewrar Flumihsanudweulanlndusy Galivine
T < 2 1 o o o o
1 64 lwauadanss It ldnudyana 3 lud wesidlumireanusidwmsuAudeyainlal
dmsudldausn se lud
Ed E4 v
Nsmuguwasy Iihazaseasrvaeuganzves ides lod win Iideadind
< o o W o '
1.25xVBAT flazmiuquld DS1307 ngamsiaSisamdniuueamsaneluild hiznse
Al Q o 3 Q’II Q Qs 1 y ; A
Aadofy DS1307 14 Aetiulums 1% DS1307 dssiiasz Tl Ilidesnndini1 1.25xVBAT
A g Y v o :
n3odszin 3.75V lunsainld VBAT whdusv
b4 lllﬂdy = ; v lll ~ Y o 9 o @ o rey
nn Ilideeliandind VBAT e DS1307 szidng Inuadisesdoyanszuadiud aliilims
1 Qs Y 4 { T @ o 3 v a
dedggraiadenniniinn SQW/OUT usesadugunmbiasinuie Idmveaanauly
T E4 F4 @ v
a1 liifanma el Ividssdsing¥udanss Ds1307 fezensalmweanafidusiun

g 1dde Ty



35

H

WNTUOATURDT

RTC

1Az MIHIIAIMD

4

SQW
oL -

2IIAILAY WA
dgsy i Frninan 56 Tua

Al

AT TINN . -
. AMNIVHUABTN
RLEENY]

Bk Jeasdans [N A—
SPA TR e I
b 5 iy

1) 2.25 Tnssadameluvedledalmindenues Ds1307

2aasemseynsumely DS1307 1dFumsfvualiihnumugtiuuvesis 1°C duves
A ' o o ¢ yq ¥ ¥ R ' o Agqyd 1
NIMIAMITLNIN DS1307 fugunssiinames dldamwnsadhdmussanudhnlsnuaim
uazmieanud ldnuna i 1dTasms@eudoyanugduuuismualussuuse 1°C
MmsdaassriennNslu DS1307
= o A 4 ' o £ 4 s &
Tuzdi 226uaasmsdassiunvesmilsanudiniely Ds1307 #ud 7 Tudusndaua
4 5 T d ] s T y
weasal 00H-06H iiuiuives3simefmnmlFlufudoyaefuna ludaoiniueansa 07
g A 4 et s o A = e e
luwuivessimmeimugumsiinuves Ds1307 Tugifl 226 uaaswazBeavossimeim
nawez3TmnesAILANYBY DS1307
4 v 3/ 1
dremsdaassiuiuuull SR IFaumusasondoyanmeonin Idauideans Tae
To 1 o o T o v a ° [
Tiduiludossmesniniiinuen 18 svswaimuaszeglugvesavgmdy dmsumsuanag
nantugdvesrlue eansadenldndesmsuun 12 vwis 24 $21ue Tasmvuanda 6 vea

woRlase 02H uazilleidenuuy 12 %2 Tue Ae 5 Tuneawsaifedtuezldlumsugasal AMPM



36

~a L4 Y y ] Py { @ { o
Teediatidtly «1” wneds v lweluvaziilusanavdunesiuy lunsainduuuy 24

: y a .
#2119 Datee 1 lumsuansm 2 voandnduluniles lus

G0 H St
uIn - - - -~ ~ -~ - - : >
— fia 7 iin & ' iin § 1in 4 1 2 I iia 2 ER l FET I ERCTEL T
w1l
n
""‘; v " - v, A ¥ k=) =3 [ M .
lﬂ u CH WO TU TN TRYATUEMINANHL ) 00~y
WAgk
i » P ¥ A N
P g X Vit W BOYAMNHANHU Y -39
07H TAMARTHTVAY
\ 124 v lusmdnd | yeysfol » . .t 01-12
oRHt X : o vayai lkdnII -
° EXEAT AMEM [CGEEY 3 23
¥ a @ N
X X X X X woya I ludilang 1-7
" - X A3
X X soye fuftdndn woyaTuitrimiuag) ot
1 . - Al
HiK 56 tua uayminu e - .
i q 01-12
X X X iudndin 'lJElHﬂlﬂElN“iﬂﬂTﬂ!”)d)
. ] B L
woyadirdAndn vpynilindnuina) -9y
OuT X X SQWE X X RSI RSO
3FH
(i) a0

30 2.26 daassnmennudwsumely DS1307

=) Ay Jd T Ay o
2.2631802109AYDITIAIADINUMIANLASTAUADIAIVANYDI DS1307
aa '3
IVTADINIUAN

=) ld' =) =y ¥ ) % d"
JudaIFagn 07 H UT180S10899DLUA AT UAANY

T
Ada a

OUT (outputcontrol): 1¥lumsmiuguszdvasininn sQw/ouT lunsdifdaedamsimua
o T T . 3 1 3 . ¥ v
dyanatindon Taeddailidu <17 fv sQw/ouT feztlur1» et o” fivn sQwour
sufhuro

3 ~ =) o Y =y - A 9/
SQWE (Square Wave Enable): 15 lumsduniiaisasivua YU AYUNYT SQW/OUT M
v Y o A A Yo a 4 .
avams Iildaanadiivasuesnldmnuadaiitluy1>
RS1, RSO (Rate Select): 1¥lumsionanudvesdyanudivisuiioonnne SQW/OUT Aadl

b4
sgazdeadno 115



' = Y = =
RSI RSO AnNdveId I udmaLY
0 0 1Hz
0 1 4.096 kHz
1 0 8.192 kHz
1 1 32.768 kHz
mne 'U’t]lll"ll’i‘ (L1153 [T 3.
A - _ . . e
FuAu LnAwIT RAW wanEn vy vy
L)
s 1101000 0| A XXXXXXXX XXXXXXXX [ A — —xoooxxxx | A P
voyaiiow | Ds1307
— n;uur?h;rywauu%’u —
¥ 3 & i N s - =t #
Eﬂ!lﬁumﬂiﬂﬂy‘aﬂﬂi‘iUﬁﬂﬂﬂﬂ'ﬂ Ds1307 Tn lﬁi)ﬂﬂﬁﬂlﬂu'llﬂyﬁ
A ATTIE Y
s 'u’nqmimua USOAIRTT
v _ . - A
Fuan HAAATH RwW WD MG RGHT] wnyn
’ i Y nya
5 1101000 1 1A XXXXXXXX xx000xx | A= L xxoxxxxx | A P

PR
wnywisian hlffs D130t

.
wiania@neanuiy

Ed ' . ¥
JUnvuveveyadmiuaaae DS1307 luTvwamsawvoya

d' £’ o v Y w = Y v
31 2.27 pluvuvesdeyadiniufiadev Ds1307 TulwuamaFeunazendioya

37



38

TnuanM 39U DS1307

idefu 2 Tnuade Tnuadoudoyauaz Tnuagudeyalumsldau DS1307 muiln@

¥ v 9 T A’;’ A o s T W A U
wlfiuame Inuasudoyamniin iWoenin lulasneuInsamesazAnden DS1307 e 1u
= a 4 o T kY

doyavesa Il Tnuanms@endoyaszgnlfnundeliedesmsdsrmm lninazaoams
= ' o o [ < § A a v w o A
Feudeyaaslumirsnnuiilfanniall esnelsfimuileSududaneiy Ds1307 Suiuedied
s oy ¥y = ¥ ' A o v oy S = 4
Hewdouing Inuamsidoudoyaneuiefhmuaieansandesmssiudeya  nmivaafaon
TnuamsiundluTuuamsemdoyade’ly)
Tnnamsieudoya

= o = 2 4 ¢ o o a

dythudelugi 227 SududielulasaeuInsames  dimsdimusannzEudu

9 v

(START: S) mimiudedoyasmuauaaase 1101000 mudedeyafionmaliey Hudsem o

)
13 =Y

¥ 3/ )
MNUUIZTOMIADUSVIIN DS1307 IUADUABNIAD  dvpuaioidonuaaAsaNAoInsiaiou

a
T

o as § o as o a
MNUNsENMsABUIUNIN DS1307 ielimsasuiuuSsudes Aisunsendeudeyaaslyl

£ 4 3

AsvazueAnsd nasneudeyn luurazuoans e 93ABINYATONITADLSLIN DS1307 YNASI
¥ ¥

Sazansadoudoyane 114 iWedeuSouieondrIddiannznga (STOP: P) Wududuge

NIZUIUMsIREUTBYD

Tnuamseudoya

Sguseaslugifiz2zsudumsionmiouty TnuamsiFoudoyade
TuTnsaeuTnsamesmmuaanmesudundrdsdoyadmuauonnsaaudredoymdennise
Farhfy 1 mmfusemsaousunin DS1307 ioneusuSeudes DS1307 wNyoudidayaoanun
W luTnsnouTnsamesasiay 1 ueawsanse 1 ludlasieamsaiidensudeyaszdodims

a T

-3 T 1 Y o T T 4
fnuamnneuaimihds Tnuamsleudaya T5msdieg e g Tnuamsideudoyansu e
2 o Ay = ) Yo ) A v v g o 1t 4
daemaziaeddsudeya  Imimsadnanmsudunazdidoyafmuaieamsalnisnas
¥ oA I ' Y Y] P 5 Y} Ao
audemen lnuamseiudoya Joyafioonu1an DS1307 ﬂﬁ]:ﬁluﬁuayaﬁnﬂuaﬂmiﬁwmﬁuﬂ

P Y
1Anouniil



39

! [ g
mst¥eune DS13071 Mslulnsneulnsames MCS-51
~ o T P [~ P Aw ' A as o o/
Yegvsuaasluglf 2-6 sewiulaniidnvazmsdemioufivglnsaiuussuue
o A { v o ' o [~]
I°C fpuq yatlsems uazansofiszae ledisvuasuiuuueme SDA uag SCL 18 1Jums
o’l a @ { g v Sl T s
flfudeanuansafirvesssuuta 12C AglFnumusaraunoglnsainianuaeiy
Y o @ =) o Y &2 d’lﬂl ) A N o
Tundhiimsimauuumedyanadoiuld fansnaaslidldauaunsadoudoginssiszuy
e 72C 1404 3 @1 3 dawaemsiiau Taeldaedaanouiios 2 idu
§ o o3 T i (3 T
nneeslugalfi 229 lod DsS1307 Suiluszdossenumnss Baasanarlitesldnumniel
3 ; é [ 3 Yo o 1 é A A
wellesnmmsiuvessesmely ps1307  Iidwmahaeeiedlll  idielan

<y Py =4 VY P a
"luhmauimamamamwammaga ﬂ%z"lﬂmaganmm‘f]u%smaaﬂnm

+5V

c1
0.1/50

|
| j
31
40 +5V
c2 1

150V RESET 14

RST 45 SR3
;

R1
10K P1.0 SDA

Pid SCL

'||—’VW——“L

| -

v

A

V

£y

=
hid K

@

ic2

DS1307
MCS-51

20 1. 8aTTY
—T—‘ 4 T av

c3
3%pF

"F—HFI—E
]
1

XTALZ

XTAL 92 768 kHz

11.0582MHz

31N 2.28 yeaamsiwensie tulasneulnsaaed Mcs-51 fuled3alniinden Ds1307



40

a o a q ¥ 1]
s ldanuleFadhegunansinieia lndnden®Te)  tumsAasedeasuuuiionnly

4 & Aa a VA J v = o’T s L.l
0135199 232C cmﬂummgmwuﬂumﬂ”lummﬂmﬁamsmay_awﬁ’mﬂauwamm Aguag U

A AA

=y 1] 4 1 =) L] 4 A T {
MsAadedeans 25 @ussuiamsaanedoansans (DTE) AL (DCE)Faaeuaazsdulinidin
Aa a N ] Q (] N a T 3 P
AaRedoaisaeiunInandrunseelulasasuRuaes(PC) uarddd U luAU(MODEM) &4

¥ ¥ x 3 ,
ginsaiisaesay idedeyatginsaidainsoc lidesnssudeyaliodgdwodadniuInsse

~ = ld' S AA v

A ¥ T Qs 1 N 1]
(NETWORK)#4il afd i¥oudvagfiuado aoeiiuiielvsn aiie wionlumsddeyasznou

o/

fio AN dedaans ANB15 (DTR: Data Terminal Ready N1Ia1 t1)ADU1 A%D 1zABUAUDIAD

L]

[

A Y Y o v T EY- v oo = o
duanu laadoudueudniulasaiiy aou a%d szaadyy1A0ae15 (DSR : Data Set Ready)

o o

=

s ' kY ° v o 9 A dy o'g Y a v A
L‘Wﬂﬂﬂ‘ﬂﬂa']Jnl‘l]'J']‘WiﬂMﬁ']ﬁﬁﬂ5Uﬂlﬂiq]lﬁﬂﬂ1ﬂlﬂa1t2ﬁﬂuuq1jﬂimﬂﬁﬁ'ﬂﬂ‘ﬂi'ﬂMiuﬂ'ﬁﬂﬂﬁﬂﬁﬂﬁ'ﬁ

LY a 1 T L] [ LY o,
fuudimnaidveeygnalumsdedoyaliun 849 dunezds dyai 8ISABE(RTS : Request

[} ¥ =y 4 a I Y
To Send) ¥2iszvvILIRANIIMsTom s TuvYy a15WAUNENF( Half-duplex) Tumsaousy

o g

& A ¥ 1 a . A ﬂ ] 9 A '
ﬁmufg1mﬂ157|ﬂ UH A% %glﬂ']fJTﬁiJﬂ NITUAUA (Transmlt) ADILIUUMIUVDNITNIDUNIL A

Y @

ﬂlﬁ]ilaﬂ’t]ﬂ"lﬂﬂnJﬁWﬁiyﬂﬁm(TD : Transmitted Data)

U

A AaAA o 9

T Q/ T Qs st . . . AAAA
(4D A0 9]5'Jﬁ]‘WDﬁﬂluﬂlu'lﬂlﬁnll'I%'lﬂTﬂ‘NﬂnEliJu%:ﬁﬂﬁﬂJufUﬂm A%A (DCD: incoming signal) A¥DIL

1 o 1 d” @ A b LY o .
dedgyanoaumarii g 81D Taeldmedanao158 (RD: Received Data)

o o o
v

@ Y 4 3 o o Y v 4 1 :’1
Taesq lduveune nu o15toa232 azinl¥ it 25 1du Feenldifies s-0 idunsetosniniu
4 ;o
Fasanonaziir T 1Fmuudn

o v a Vo
NATFINO15e1232 dwsadadeya 1 20,000 inaeTunil Tasszaenisaelszine 50 #a

2.9 MNASFIUNTTOTIIVOYADYNIUNVUDIF 10T 485

o 4 Qs
ﬂ15lﬂﬁ485l‘ﬂu1ﬂﬂ5§1uﬂ’lﬁﬁﬂ (18¥] ‘i’.l'ﬂ yauyuauaansun NT%TﬂﬂJTﬂii'}uﬂ'ﬁ‘{lﬂﬁ

LY '

422ARS422A) telddIsunazdrdsdwaumnng aansaldgmelumsfudadaanasuduld

(multipoint multiple drivers and receivers) Falunsaivesosiond 4224 fjﬁmﬁﬂlﬂﬂﬂlﬁTmi 23Ud

L]

1 A v w

Y é 9 Tt a Qs i A v U W
Téwiiag vdidasuld lunu 10 yauaslidrdufismilsye ualunsdionsion 485 ausalddu
32 A uazdAeha 32 ga Swfuldmolugamedyana 1 glavigliesien 485 Taudnvas
mmzni IdiheesdiiunasdrdindrdrSunesdidsvesersien 4224 waglidifagiuunves

v H F4 ¥
Tus Taneanazii ) idaurussuuiReuniu Tagyuegiufimuszuesinzidonld



41

b4

v A 1 0 4 o
TilsTaneauut vumnld  uennniidfuuesdrdalinmligs Mld erfiea 485 gmiun

szgnd IFnusuogauns narsd M umsiyoude

AUBNHAUINWIZVDID1 510 485

@ Y H

AaanBUZYBIRId

- e 1 MemnseduIvanldte 32 ga @S 1 @2 dada 182 uazmanudiuniuy
sEnIngaenInndi 60 Tevu

- ewiwnvesdrdeluanizesd Hnszuaiaivaliifu 100 lulasuendlugrausduluih
Tnuasruszvine—7 Travi 6a 7 Than

- emwnvesdads I ussdiulWilueiun 1.5 Taadt Ba 5 Taant Tugrausedu i Tnue

v ' ' =R 14
JU52HI9 A1-7 1anaa 12 Taan

]
LY

@ 1A @ A v 4 A 1 @ 1 9 Y Y
- mfmmmiﬂmﬂuﬂmm‘wmummvm “luﬂ‘iiu‘wm’dwmﬂqmawagaaaﬂmwmmﬂu
AUANHUZVRINITY
g 3 Aa I~ S v 19 1 = 4
- AINNUATUNTUNDUNNUATY Taefian litfoundt 12 AlaTeviy
o v LY

- asviliswssdu IihSuwnIvuesiu szwie -7 Taaviae 12 Taant

- isuansonsudussnedaanaiuanatndyas Tvuasau1d £ 200 fadloan



42

unn 3

Tn59a319 uazMseRNUULSZUY

¥ ¥
Tassardsvesszuumugumsidienn laeldmsaunumeiadetiuszin lill4lums
4 a o :l’ o
augums lnuvounsosnoufiuaes Taslumsesnuuuszunveus niu Idimsuenitiy
1 =)
GRITGE
\ (Y- S
3.1 dauilszanaRanaatazdaiudeya
o =y v vo A ad ' @
Tumsiauvesszuuildeenuuy Phiuiadine - wihsassasuuazulasdyguin
¥ ¥
M3nasHa viiheasedeulazlasdygunnaeilafie witeda-siemastiidniy
9 ¥
nanuaiatiazgnarugu laeviielssuananan Taslunsiauwesiesilssuiana nan
¥
Wuszannsamisenn 1dilu 2 Tnuamsiaudidaie
Tnuamsilszaiana
”W A v ¥
TagluTnuavosmsiszuanaiifnlszananaveust @luniite TodluTas
aoulnsalmesasza MCS-51) szinuswiufumieasvaeuuazinlasdya annmsnas
¥ T
wa wiheasvaeunazulasdaanannaeinde mibeda-tedaeidih Tagezdausynn
mssesudyananin wihsasaeuuazulasdygnanmsnasda iweasavaeuiuilusva
] { ] v g 1 Qs J 3 ]
yoelnslyvesdnamaiiou3nse b winasavapudinlsnezdadyanmde lifiviae
b4 [ 4 ¥
asdouuazlasdygnaninawidiie ellumsdemveasiadumisvesasiiiioves
@ ' ° ' o & '
dhwessia Ewvesdwmialdmainmsilszurananndoyamsnasia) Fnieasreaeunas
@ Q" A g o 1 1 Ay A Y o ~ Qs Ay A Agy
wlasfyanamnmeiadetssimseumyesmeiifie  udniwnSeufeufumeialion 14
LY lllal P % v ﬂ ~ o = llll o [ LY @ A ¥
TuhnBeeadvessda  Iudluauaumenfiunie linniumdidygnandumni Taevioe
. Y ' ] v 4
Uszairananaemaiuauaudofumielssinaranasfisssesudygnunnidung g
dumsszyndlddeamsiivzfinSoanouiiamosindoslaiio Tasmitedssinamanas 145y
< o Y @ 4 o N o w
FoyaudrfziinmlszinanaudBedsdyanantalsvauazdyanauieimnemss Wi
Tuambeda-temad Wi Weauquasdlalszg uazdlamiesneufinmesinioandosns

AR LYET



43

Tnuamadafiudoya
v & 9 & ] o C - ¥
TagluTnuavesmsdanudoyatiumibelszuanananszimstiunndeyaluinae
Qal’ T A = 4 (-3 LY T o
aseniidladhunldinsesnouiiuneiinsecla narlalagezihmsiuiindeya i lumiisanud
< S o o 4 O o ¥ ) =
Hinsnmeuen ®RAM) Taedoyanezihumiudiniune: ldnnnmsilszunanavesdeyanin
1 o % ] <3 ] ar
nanieasedouuazlasdyanunninsuitan wieasIvaouuaziilasdaguen
Y a od o o T
awihiie uazleFadugrunmeis uie lod Sealniaden (RTC) wes DS1307 Taeluniiy
o o & ¢ ¢
Uszanananamazsanudoyaiiisnz 1¥gilnsaine  lodlulasaounsamesaszga MCs-51
& J - o o 1
1wof AT898252 GauiiululasaeuInsames vina 8 i Wugilnseidlszurana Taeliginseine
v 4 ' CY a s o 4
Faduqru lodivives ledathegunainis wie lod Sealnindon (RTC) wes DS1307
[ ¥
miheanuiidnsmeuen RAM) uazlumsldnuiuesdedidiuddgdndiufe diuves
A ¥ v a @ 2 By s/ =S =y T Qs ¥ A
msudaNn oudasRavesdoyangigniuiinly  TavezdesdimsAndoiuszning n3ea
= o ar 1 o o o sy a
AauN AR sNITHEAINAnY Hihelssuaranaaazianudoya voust Tagszimsaaseny
suveynsulasldnasgu RS-232 wiowasge RS-485 (lagagAnlsaufioniInszesni
' 4 = 2= Y ] v ]
JERINTeRBNN AR Nvzudawaiy nielszuanananuazianudoya) Tasludiuves
= g S v = g Y P 9 & Y
AeunuN N NvzuaAIHAt udo s INsaasdayaituudihmsulasdoyativesnin 1

Tasag 14 llsunsy Jwaman

32 dwmugunsta-ila dszquaziniesneniunesniemiasa-namaivivh
dawmuqumsta-ila  ilszquazinsesneuinneivseriisda-semaslni el

Wlumsfuidnnmizelsznananan iverimsda-seTdir Wurgalnsellid Falu

e

il

D
Ry

=

4 - o a y & 1 Voo
nil mnsdunsesneuiumes uazledueed MFlumstladlalssn daludmvomieda-ie
fda lwfhezilsznou ldegilnsalndn q Ae

4 4 A [ o A g
-luTnsnouTnataes aszga Mcs-51 s 2051 welFlumsiuuazilssnanadaanaiids n

nnuelsgaananans

o s s A Vo
-nuFaaes uagsiad el lumsaruquundeniea i ac 220 v. drenszua’li b s v.



MAIN

A

1
VNISTA

v » .
mlsani)nd

UP Load
. .
vayalinouriumes

~ r
Igti]

Tusunsu

m3Iaanziiion

Tilsunsu
3 »y
syl

Tusunsa
»
msanlran

Talsinsy
13 Up Louad ‘i
AOURNADI

w
HYAIVONIT

* error’

+

71 3.1 MAINTlsunsu

44



Tsunsw
namsiiion

<

=1 e o
UMINANY
Anav

—
naANY

o
7311 3 Han

wilasrviafe
ihesadmmua

S »
» HAAIVOA TN
AUNUN T
- “error”
iin
v
.
NUTOYAVan 1Y
2 : MAIN
e illu rAM

= a7 NO
WNINANY

-yt
#videly

Yes

MAIN

31 3.2 Tsunsumsaanzidion

45



b
hlsunsuniann

Y
Tsamlnd

r I 9
aweyaly
HILILAY

-~ g a
nARUSHE
.
3 uanAINA

Yes

L | M
wilnesinio
whsfadumiue

=

unn
A

FUAHUDIUUD

¥
uSeuouselnaw
v PR
hilofuvoyaiing

amgidouly

»
Taynaw
»

Ay
BV UOUNY

N )
NANYINTIATTINON

Al »
Aruanifiaoami leam

ABUTINADT
fdene

»

HAMUVON Y
“DATA Pull”

»
naAfINaa I “error”

¥

HAAAUDA I “error™

v
HARAIVDAI I crror”

—— []

A

»
'ﬁu'ﬁnnmwmazWmma‘u

. MAIN
wiaanlalalu RAM '

3 330sunsumsdnldan

46



£
Tlsunsuntaan s

»

IMinany No UEAIYBATIY

WANATD “orror”

Yes

v - & . Ed
asdyanu ilfanoufinnes

»
ABUHNADS No UHAIYDA Y
Jaua “error’

Yes

¥
Tufinvoyanaponuas
& g
nnseuRTedly RAM

'Y

Y

MAIN

317 3.4 Wlsunsumadnldau

a7



Tsunsunis
UpLoad

v

Pl

Aavoyanmusy

AMWHUITH

4

. * » ‘_’l - 4
aanwoya hlfinoutinaes

r

ENUA A LSS

l

AWHUIMNY

S e
AMHUITAN N

i L
UMIIUAN

No

) » k3 «
asvaya hifinoufiames

'

St AMAMHUILTY
WIME LIS DGR

!

MAIN

31141 3.5 Tlsunsums Up-load Yeyaliineufinnes

48



MAIN

v 3

o
F9511aYATIN MASTER

woyAATII
Ed

Yayaniiod

Vv
ndaamvaya

\

y

4 -
laminsnoununes

o

4
Wamsoa

A

4
iansoan

¢

oUN NS

AN B

Yes

»

=
IFATD IIZADUIAIA0 T

311 3.6 lsunsumsmauadusiasemasviih

49



w
o)

#lrzuanaandudioyn

o o
ok
L sy e
n e
e ; ety
v () oood 1 s i
3 LT L ] 2 i
i : 13 i3 1 R 3 i
) LA “1ADAFO4 26 16
¢ tsotom . ol it 7
] A M L R T
W ] FscR) D07 5 1.
5
0
= s sy
&
Ko | [EED—— s AT
o e 3

1
et

] 24Ty .
SEErE
SnSh

it

3
K,

fnlrzuaokonm

e
oEIy

10

Ty
o
I%F

]
It

we

—rry

fadmuadomyouudm

1/#13.7 29038uvesandn

MaX 132 fifiadenoy

ulnedygnuidurs 485

3
T Tewar
X

Ty Bl Tt

i ol O R 3 LTS

0s



sl C6

RESET AT~F16V

—Ilh
<

aadanioiide Tl

ACINZ20V

! fnlszana
10K f
s . 2
s sy 00 CoLL1:-NO i
" MCUL O.IILF] com2: NC AC(‘)UTZZUV
i 89C2051 = n
L RST vee —22
NRXD : 0
(RXD)P3,0 Bl
X1 TIXD 18 1K Ql
11.0592MH: XD L PLE —7 C237
- % XTAL2: PLS % '
XTALL o Bl m
_.t——”:l' 1 B2 {INTO)P33. P13
3 C4 :
P F — L NTDRI3 P12 et
2P - e (TO)P34 - PLI(ANI) {oemitdn
me —p—] IO Ploo) —ji- = RY2 5
- i AT 5V RELAY 5V SIGNAL FOR RELAY
= 2 NG 0Oy b 2
3 com j 1
NO  COIL
I1C2
MAX485 5V 1
o
\RXD s T R85 fauenaaiuzABy
P32 o2 7% b
TXD 3 6= 2
* WL
DI ICi
IN4002 7805 5V
N 1 Vin, Vout 3
D2 :
IN4002 GND
]
D3 . d
IN4002 ~T~Cl (2
JI0uF35V S70uF35V
D4
IN4002
= THie
v
[=3 A s 1 o Qs
51 3.8 3esaudadremadivih S Nabet Revion
A
Date: 5-Apr-2(05 1 Sheet of
File: Gi\golN\AOACE Alpor.ddb | DrawnBy:
3 4

LG



dy a v o [y v A = ' gj ' v ) v o v
wnansiduenansfianubidmsunislyanuienisfinwinitu lueygslmilulsusglovuaunisan

lunsalles viadu Bnvinuiilndaudasiion wazmnedandaduanvetenarsynasaninisiiluly



dy a v o [y v A = ' gj ' v ) v o v
wnansiduenansfianubidmsunislyanuienisfinwinitu lueygslmilulsusglovuaunisan

lunsalles viadu Bnvinuiilndaudasiion wazmnedandaduanvetenarsynasaninisiiluly



dy a v o [y v A = ' gj ' v ) v o v
wnansiduenansfianubidmsunislyanuienisfinwinitu lueygslmilulsusglovuaunisan

lunsalles viadu Bnvinuiilndaudasiion wazmnedandaduanvetenarsynasaninisiiluly



dy a v o [y v A = ' gj ' v ) v o v
wnansiduenansfianubidmsunislyanuienisfinwinitu lueygslmilulsusglovuaunisan

lunsalles viadu Bnvinuiilndaudasiion wazmnedandaduanvetenarsynasaninisiiluly



dy a v o [y v A = ' gj ' v ) v o v
wnansiduenansfianubidmsunislyanuienisfinwinitu lueygslmilulsusglovuaunisan

lunsalles viadu Bnvinuiilndaudasiion wazmnedandaduanvetenarsynasaninisiiluly



emmmblE | | smmtalf i

sl

¢
31]4.5 MIUTAINANINBABUN AUNDS

e & [T TR .
[Ermtaited f 2z [3 05 19 I oo
o Jmm / yvrw
e - - -
Kaw il 2 {3 [ il Fﬁ:}
2 2 13 | 12 32
Srulln v gavidinmf 2 2 |3 | "
Sgwa 1 2 {3 | 13
EE e ¢ EE R %
owe
Baws Yo 1 7 |3 |6 20
& Com1 | T o
nemuilEms Emehim
© Com2

jul4.6 MIuanwwanseeneniiunes



58

unii s

a < - o
‘l.l‘nﬁ?lj NI ﬂiy‘ﬂ]‘n‘"‘lj uazMINAU

unagil
td ¥ ¥
Tulnssnu “szuumugumsidheendisatsihiie” diu Lilsuamsaiugumside-ila

13 3 t Qs 4 4 a s ¥ v
Uszginiuudis IdRauune 15 lunmsaugumsda-lamissneununesnedluInssngves

'Y o 4 [ v da 3 { 1 A
i511ade Tasiagilszasananfioionnuilasafoveminddunazdoyanioglunses
a & i g a o leg s o Yo
ADUNAAB I Taodnfiansidh1Fnunsosneuiuneniudeudiuynanlidniuas 145

] 3 A N 1 Y] v =1
ayanamiiiu - FunnnailgmilumsldnunTelillgnuferdunswddunnawnsonsivdou
1 Qs 3 d =Y o 4 é o Y
TaTasde marzazimsiunnnlasdhunldnalasazldnseosnsunuaesiniasla Faezvi
=} ¥ [ Qs d?' 'Y} ﬂ A A
szuvveunasguludruvesmssnmanutasasisnniunsizanulasaseiludsh

¥
dagdmivlanilapiui

uninsel
¥
Tuszuvveusinldi lo@guia19se (Real time clock) inlFaudmi dszuuveus
Y @ 1 3 Y a s A ar s %
aunsansw wazasadeu & lumendshiilandunlfauseuiunesiiela uazdmswdnh
4 o 3 <] Y { t o
Minsedlnu hildszuvveaninuaunsofivzasiudauazidyndanlfouudr lihaw

QU

= @ R o 3y o = 1w da v
Ng IStV f]‘L!'WQ‘ﬂ3“11ﬁlﬂﬂﬂ31ﬂlﬁﬂﬁ1ﬂllﬂﬂiwElﬁuvlﬂ

i'quw*u"fiwv

szvvveusnzRadlyminld Simslouluiladdundn wloufy Tasesiidl
’cmnsnmnﬁumﬁﬁmmai‘i’fﬁmsﬁﬁﬁﬁ"lﬁ'ﬁuﬁuazi)zﬁ1”lﬁ'nﬁﬂﬂﬂmﬁﬂmﬂufii’faga'lé'
sndrosradu mnimsauileidumssninaadoyannuesandnlufneuiiunesog uéai
msnveldnumadh  wieeen azhldlimssusuvedoyalusisvesmssu-dunmeynsy
datunazluduvesmsuansansenoufiunediiy asuanuEnIe lumsiafudeya
stwimmzﬁswmam1"ln'mmsn%ﬂgﬁuti’l’eu"a"lﬁ’f mnfimsSoninguiafoyatigniSunung

ssgnauie il



59

mIMsWanAe
v g & [y v H 2 g
msziimidafudoya B lugmdeyadedodimsanndell wazludmveareniun

° A ' o A A ¥ o 9q 3/ 9 &
ﬂ’l‘i]‘i]&'ﬂ’lﬂ’lﬁlwN"Uu'lﬂmﬂ\iﬂu’JUﬂ'nlJ%’llWﬂﬂﬂzﬁ'lll'ﬁﬂiﬂq5']]%11.!'31!Hi‘]ﬁ’lu]’lﬂu"ﬂmu



MARNUIN .



k4 A A A
malFansesaunumeiiaie
x 1
ms Hnumsesaunumviiafie uiuilu 4 Tnuans 1daude
1. Tnuamsameiioy
2. Tvuamsinlfudesnouiumes
3. TvuamsoenvinHoInoNuADs
Y b d' = 4
4. Tnuamson Inaadoyaliuaawannoununes
i z © a :1’ v 9 o 1 ¥, A c:" 9 s :1' v A
TumsiFutumniimis@ads lmindaimses llidunseensusn deadimsasiui uazne
v A v o A :,' 4 LY it o  det
Tunmsesney Tashimsnagumsainmduluaiswdnanarilegiuifdadadndumi
A o aa & ¥ o w Ag A ¥ o Aad
Youn3od Inena 41 Tueani/auni aniunallunmsasiuidulunsouwdinanailegiunis
oo . oo . . ) ;
adadnduniweunioslaona Suiisdoudl denaasuuda AiviweLcd Azuaawanilegiiv

luiSeaqrinlailinms 1FauluTnundug

Tnuamsaanstiion
s a Y] A Ea A Y g A 3 o 8
TuTnuaiidlumsGuusnvesms Inwnsosaunuatoiiafie Taslndauddesiinsiiutiudin
S A A Y ) A A - d o A S A Ay
methilovesaindn newaye Tasazdaaunsun Inuaid lasmsputiuiinateiidoldunou
o 2
Aqil
LY Qs a LY dy @ o t-'é Y 3 d'd'd' 9 T 3 d'
- paswadmTumsamaiiou lasswatvedlusiadusaiseaduwdmihifidondearntiun
k4 v ¥ ¥ ¥
nusrail (aeluhnidladsswail 13fe #123) mnnaswaraniiiee LD szugasdonny
“****ERROR****”
E 1] E
- NNUURIMINATHaUs£3193 2 ndn udaN99 LCD azuaainad1 “PRESS FINGER” 913U
A A A ) A S A 9 v
msnsihieasiufluauru mamsaunugndemseduss ivvhee LCD szuaama 1
LY - =] < H 1 ] ~ $
“OK*OK*OK*OK” iiusundussudiszuufazoonnn Tnuail uamnhmsaunuianaiad

] 1 y
ﬁﬁ']‘i]f] LCD NISUAAINRYT “k*+*¥ERROR ¥**+> llé}?igUUﬁﬁlxﬂﬂﬂ%]ﬂTﬁuﬂﬁ

Inuamstn s auionoun unes

Ed

¥ 1] E
TuTnuaiizdumsIFnumuilnanssnail@imsamadsuaundoug Tas Tnuainsuaoy
3/ s dy
M5 1Fauaail
- mmsnasHmlseidialasna *oxx (xx AosHadsedwzndnamadionl?) nnlidiog

AANA1ANYTINI0 LCD 321anton1y “PRESS FINGER”



~dhmsneihfeadiutiuaun mﬂmsmmugﬂﬁ’mﬂ?ﬂﬁn?mmzﬁﬂmﬂ?ﬂmﬁﬂummfaﬁa
afaiifuaneinilof 18 msamudeon 3mngndes finhee LD szuaawna
“SELECT COMP” usivnianaa vieifisumeuud liasetiunthee Lep fezuanwan
wxrrxERROR* ™+ (#1521 fazoonnnTnuai

- imsnastaaEoniniewneuiune i ndesmsIFmansesiuie mihee LD szuaas

W1 cerrrrQR e 1s1fgzausadn 19 1 dee i)

¢
Tnuamsesninrisenaniunes
y 4 =) d 3 -7 ¥
TuTnuaiaz 4o 19nunsuiunasiasassudosndl Insliduanounail
Y] A a s a 9 = ar A =y o
~ AsHAATeenBNNIaDs Nian 19U Tasna 0xx (xx ADTHAVDUATOINDUNUADS)

4 1 1 Y =]
— mnIMsTaasadINniinee LCD azuaainai cexssoR*xxee (HudinasaSoudon

Inuamsdnlnaadeyalinanwaineufiunes
¥
MumslFu Tnuatiuududnuasie
a 3 ¥ FY ¥ o o
-~ mygwIvaadeyamsidildnursineununes

[ g} a 9 v o o
— m3dn Inandeyamsianlduiesnsuiunes

¥
1Y

3 ot 0 ~ 2 (Y v o A o A y v Y & o A
Iﬂﬂﬂ\iﬁﬂ\ilm'ﬂﬂﬂ'li‘l’l'lﬁ'lu‘l’ll,ﬁﬂﬂuﬂu ANNUNIHANABINAA AU FIN5H19U THuAillive

¥ H ¥ )
sziafe Aounasa dealvunilehneniunesilfuaawmmiuila Tilsunsunesesudoyany

w3eli udrRawhmsnasa Taolufii ldmmunsa 3o

m3gn Inaadeyamsidh ldnuiosneuiiunes na #087

mson Inaadoyamsidnldnudesnouiiunes na #654

Tnedoyafiez lilsingiveneufiumes uazilefintssninandoyaloutooudaiu A

] o 4 2 [~ o a
wiheanui luaiesaunumeihilenszimsavdeyemsdilfnunazmainldaulae

oa luia



MANUIN V.



dy a v o [y v A = ' gj ' v ) v o v
wnansiduenansfianubidmsunislyanuienisfinwinitu lueygslmilulsusglovuaunisan

lunsalles viadu Bnvinuiilndaudasiion wazmnedandaduanvetenarsynasaninisiiluly



_/Supident SDK of TSFID335416

1. Description

Commands hereof apply to TSFID-335416EB embedded suite without card and voice support. In
order to strengthen the operating feasibility, in each real-time fingerprint capture operation,
TSFID-335416EB will prompt “place/withdraw the finger” to the host and the application system
may determine the methods of prompt (voice or text) at its own option.

2. Conventions
Command messages hereof contain HEX digits, with or without suffix of H. For instance, 1B

equals 1BH (0x1B) and 05 equals 05H (0x05).

The word “host” refers to application system controlling machine (card-issuing system controlling
machine or main control SCM); “TSFID” or “equipment” refers to TSFID-335416EB.

“Command” refers to a message sent from the host to TSFID to direct or inform the verification
equipment how to act. “Response” refers to a message sent from TSFID to the host, and is mostly
the feedback execution result after receiving a command. The command 84H is special. It is sent
from the equipment to the host, prompting an operation requiring no response from the host and
without leader command. It can be considered as a response just in the category of fransmission
direction.

In the following explanation, if multi-bytes are involved, the order of the bytes is determined by
their order of being sent or received. The first sent or received byte is named the first byte, and the

next the second byte, and so on.

The proposed method of implementation is that: the host sends a command message to TSFID,
and TSFID returns a response message to the host after processing the command accordingly.

2.1 Command Message

Header Length Command ID Parameter Checksum
Length 3 2 1 n 1
Value 1B 7273

The format of a data packet is as described in the above table. It is composed of five parts, and the
length unit is byte. Data in the message is in HEX digits.

(i) Message Header

Message header marks the start of a command. It has 3 bytes. Its value is 1B 72 73 HEX.

(ii) Length

Length refers to the bytes number, include the command ID, the parameter and the checksum. It
has 2 bytes, and the first byte reflects the high order of the length. For instance, length 01 00
means that the length of the message is 0100H (256).

(iii) Command ID

Command ID shows the denote which command to be executed currently. It includes one byte,
describing what kind of operation to be executed.

(iv) Parameter
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Parameter is optional. It describes data requirements of the command.

(v) Checksum

Checksum equals to the unsigned carry-free sum from the first byte to the last byte near the
checksum byte itself, one byte.

For Example:

1B 72 73 00 02 61 63
Explanation: This is a plain text command message. The first three bytes form the message header
1B 72 73, marking the start of the command. The length is 0002H, which means that there are 2
bytes in total of command, parameter and checksum. The Command ID is 61. And there is no
parameter. The checksum is 1B+72+73+00+02+61=63.

2.2 Response Message
Header Length Command ID Response Checksum
Length 3 2 1 n 1
value 1B7273

The message header, length, Command ID and checksum of the response message is similar with
those of the command message. The most difference lies in the response. The response usually

includes the following parts:
(i) Return code (1 byte) 00 representing operation successful
(ii) Operation result whose existence rests with the command, and when
Return code is 00, it has a practical meaning
For example:
1B 7273 00 05 61 00 04 FF 69

Explanation: The first three bytes of the response message make the message header 1b 72 73. The
length is 0005H. There are 5 bytes in total of the Command ID, response parameter and checksum.
The Command ID is 61. The return code is 00, which means the operation is successful. The
operation result is 04 FF. And the checksum is 69.

2.3 Data Structure

Among the provided interface commands, there are several commands that require data
transmission. Therefore, we define the structures of some frequently used data parameters. The
whole structure information must be offered no matter being used in command parameters or
information saving.

2.3.1 Fingerprint feature Structure
In some feature extracting or template matching commands, there are usually requirements for
feature transmission. Its structure is as follow:

Byte Order Definition description

1. 2 Length of the template, indicating the byte | The length does not include
) number of the next valid characteristic bytes. | the length byte itself,
Minutiae characteristic value contained in the
template

The size of the whole structure is the first byte*256+the second byte+2. A template (include the
length byte) is not more than 263 bytes.
For example: 00 09 02 11 12 13 14 15 16 17 18 as a feature, the valid characteristic byte number is

Rest
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09H (00H*256+09H) , the minutiae characteristic value is 021112131415161718.
The size of the whole template is 11 bytes.

3. Command Set

3.1 Summary List

Command ID Function Note

Basic Operation Commands

61H Set up Connection

62H Reset the baud rate used in communication

Fingerprint Operation Commands

80H Unconditioned scan of fingerprint images

81H Conditioned scan of fingerprint images

82H Extract features from the saved image data and upload to
the host

83H Capture a Real-time sample, upload the features to the
host.

84* 31/32 Finger action prompts: play/withdraw the finger One-way

85H The features extraction during enrollment stage

86H The template construction during enrollment by the
command 85H and upload to the host

89H Capture a real-time sample, and verify it against the
templates downloaded as the command parameter.

8AH Compare the two templates download and response the
compared result.

*84H is a one-way command, sent from TSFID device to the controlling machine to indicate an
operation and with no follow-up processing. When the host sends 81H, 83H, 85H and 89H
commands to TSFID, it will receive a response with the Command ID 84H, prompting
placing/withdrawing the finger.

3.2 Return code

In the process of command operation, different value will be returned according to different
operation status of the command.

Order Value(Hex) Description
1 00h The command executed successfully
2 01h Invalid Command ID
3 02h The parameter does not match its definition.
4 03h Checksum error
5 30h Failure to scan valid fingerprint image during desired time
6 31h Enrollment failure
7 32h Verification, the captured fingerprint is not matched with the
template download.
8 33h Failure to capture, Not enough features captured.
3.3 Command Details

3.3.1 Connect: 61H
Command ID: 61H
Function: Connect to TSFID device
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The host send this command to try to connect with TSFID. Once received this command,
TSFID will return a response with the parameters used in the communication to the
host.

Parameter: none

Command (the host—TSFID):

Header Length Command ID Checksum
Length 3 2 1 i
Value 1B7273 61
Response (TSFID—the host):
Header | Length | Command ID Response Parameter Checksum
Length 3 2 1 1+H2] 1
Return code +

Value 1B 7273 61 [communication parameter]

When Return code is 00, the communication parameter in the response parameter is valid. The
communication parameter includes two bytes, and is mainly designed for serial ports. The
definition is as follow:

The first byte: baud rate

Value (Hex) Baud Rate
04 9600
06 14400
08 19200
10 38400
The second byte: reserved, without practical meaning,
Return code:
Value(Hex) Description
00 Correct connection.
01 Invalid Command ID
The baud rate in this communication will adopt the default
02 -
value 9600 due to incorrect parameters.
03 Checksum error
For example:

Command -- 1B 72 73 00 02 61 xx
Successful Response —1B 72 73 00 05 61 00 04 FF xx
Failed Response -- 1B 72 73 00 03 61 03 xx

3.3.2 Modify Baud Rate: 62H

Command ID: 62H
Function: Reset the baud rate of serial communication

The host uses this command to modify the baud rate used in the serial communication.
After receiving the command, TSFID will return a response with the current

communication setting and reset the baud rate. And later communication will adopt the
new setting.

Parameter: communication parameter
Command (the host—TSFID):

Header Length | Command ID Parameter Checksum
Length 3 2 1 2 1
value iB7273 62 new baud rate
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The length of the new baud rate is two byte. Refer to Command 61H for its definition.
Response (TSFID—+the host):

Header Length | Command ID Response Checksum
Length 3 2 1 1 1
value 1B7273 62 Return code
Return code:
Value(Hex) Description

00 The command executed successfully

01 Invalid Command ID

02 The parameter does not match its definition

03 Checksum error
For example:

Command —1B 72 73 00 04 62 04 FF xx
Successful Response —1B 72 73 00 03 62 00 xx
Failed Response -- 1B 72 73 00 03 62 03 xx
3.3.3 Unconditioned Scan of Fingerprint Images: 80H
Command ID: 80H
Function: unconditioned scan of fingerprint images
The host uses this command to inform TSFID to scan fingerprint image once
immediately after it receiving the command, no matter whether the finger has placed or
not, or whether the fingerprint image quality achieved the system requirements.
Parameter: none
Command (the host—TSFID):

Header Length Command 1D Checksum
Length 3 2 1 1
Value | 1B 7273 80
Response (TSFID—the host):
Header Length Command ID Response Checksum
Length 3 2 1 1 1
value 1B 7273 80 Return code
Return code:
Value(Hex) Description
00 Command executed successful.
01 Invalid Command ID
03 Checksum error
For example:

Command —1B 72 73 00 02 80 xx
Successful Response —1B 72 73 00 03 80 00 xx
Failed Response -- 1B 72 73 00 03 80 01 xx
3.3.4 Conditioned scan of Fingerprint Images: 81H
Command ID: 81H
Function: conditioned scan of fingerprint images
The host sends this command to start one conditioned scan. After receiving this
command, TSFID will:
Step 1: Send Command 84 31 to prompt placing on the finger, and stand by for the
finger to press;
Step 2: scan the image and judge the image quality; and if having scanned qualified images,
proceed to Step 3; or else, send response 81730 to the host prompting capture
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overtime and terminate the operation;
Step 3: Send Command 84 32 to prompt raising the finger, and then send response
81 00 to the host prompting scan OK, and exit the operation.
Response hereafter shall refer to the response of Command 81 itself.
Parameter: none
Command (the host—TSFID) :

Header Length Command ID Checksum
Length 3 2 1 1
Value | 1B 7273 81
Response (TSFID—the host):
Header Length Command ID Response Checksum
Length 3 2 1 1 1
value 1B 7273 81 Return code
Return code:
Value(Hex) Description
00 Command executed successfully.
01 Invalid Command ID
03 Checksum error
30 Fail to capture valid fingerprint images during the desired time
For example:

Command —1B 72 73 00 02 81 xx
Successful Response —1B 72 73 00 03 81 00 xx
Failed Response -- 1B 72 73 00 03 80 30 xx

3.3.5 Extract Features From Saved Images: 82H
Command ID: §2H
Function: extract features from saved images
The host sends the command to inform TSFID to extract characteristics from the saved
image of the latest scan, and upload the features to the host.
Parameter: 00

Command (the host—>TSFID):

Header Length Command ID Parameter Checksum
Length 3 2 1 1 1
Value 1B 7273 82 00
Response (TSFID—the host):
Header Length Command ID Response Ch(;(;ksu
Length 3 2 1 1+[n] 1
Value Return code +
1B 72
7273 82 [Fingerprint feature]
When Return code is 00, the fingerprint feature is valid. Refer to 2.3.1 for its structure
definition.
Return code:
Value(Hex) Description
00 Command executed successfully. Feature extracted;
01 Invalid Command ID
02 The parameter does not match its definition.
03 Checksum error
33 Not enough features extracted
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For example:
Command —1B 72 73 00 03 82 00 xx:
Successful Response —1B 72 73 xx xx 82 00 nn xx xx ... xx
Failed Response -- 1B 72 73 00 03 82 33 xx: fail to extract valid characteristics

3.3.6 Capture a Real-time sample, upload the features to the host.: 83H
Command ID: 83H
Function: Capture a Real-time sample, upload the features to the host
The host sends this command to inform TSFID to execute one real-time conditioned
image capture and extract fingerprint characteristics. After receiving this command,
TSFID will:
Step 1: Send Command 84 31 to prompt placing the finger, and stand by for the finger to
press;
Step 2: scan the image and judge the image quality; and if collected qualified images ,
proceed to Step 3; or else, send response 83 30 to the host prompting capture overtime
and terminate the operation;
Step 3: Send Command 84 32 to prompt removing the finger, and extract characteristics
according to the captured images; if the extraction is successful, send response 83 00 to
the host, or else, send response 83 33 prompting extraction failure and exit the operation.
Response in the following text shall refer to the response of Command 83 itself.
Parameter: 00
Command (the host—TSFID):

Header Length Command ID Parameter Checksum
Length 3 2 1 1 1
Value | 1B7273 83 00
Response (TSFID—the host):
Header Length Command ID Response Checksum
Length 3 2 1 1+{n] 1
Value Return code+
1B7273 83 [fingerprint feature]
When Return code is 00, the fingerprint feature is valid. Refer to 2.3.1 for its structure
definition.
Return code:
Value(Hex) Description
00 Command executed successfully; characteristics successfully
extracted
01 Invalid Command ID
02 The parameter does not match its definition
03 Checksum error
30 Fail to capture invalid fingerprint images during the desired time
33 Not enough features extracted

For example:
Command —1B 72 73 00 03 83 00 xx;
Successful Response —1B 72 73 xx xx 83 00 nn xx XX ... xx
Failed Response -- 1B 72 73 00 03 83 xx BY; fail to extract valid characteristics

3.3.7 Finger Action Prompts: 84H
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Command ID: 84H
Function: finger action prompts
During the some operation demanded to real-time scan, TSFID sends this command to
inform the host that the equipment is waiting for the finger to place or withdraw.
Parameter: operation
Response (TSFID—the host):

Header Length Command ID Parameter Checksum
Length 3 2 1 1 1
Value 1B 7273 84 Operation
Definition of the operation:
Value Description

0x31 : Place the finger
0x32 ; Remove the finger

For example:
Command -- 1B 72 73 00 03 84 31 xx; place the finger
1B 72 73 00 03 84 32 xx:remove the finger

3.3.8 Fingerprint Template Enrollment
Fingerprint Template Enrollment is to register the fingerprint template for later recognition.First,
capture a number of samples by using the specific device, such as TSFID, then extract the salient
features from these samples and construct the base template.
TSFID use such method to enroll a template: first, take three-time samples, and then generate
template .
For enrolling a template, The host should send:
a. Command 85 01 to capture the first sample;
b. Command 85 02 to capture the second sample;
c. Command 85 03 to capture the third sample;
d. Command 86 to construct the fingerprint.
Each time TSFID receives Command 85, it will respond step by step:
Step 1: Send Command 84 31 to prompt placing the finger, and stand by for the finger to
press;
Step 2: scan the image and judge the image quality; and if collected qualified images ,
proceed to Step 3; or else, send response 85 30 to the host prompting capture overtime
and terminate the operation;
Step 3: Send Command 84 32 to prompt removing the finger, and extract characteristics
according to the captured images; if the extraction is successful, send response 83 00 to
the host, or else, send response 85 33 prompting extraction failure and exit the operation.
Response in the following text shall refer to the response of Command 85 itself.

The communication process of a complete and correct fingerprint template enrollment is as
follow:
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1) Capture samples : 85H

Command ID: 85H

Function: Sample capturing for template enrollment
The host sends the command to inform TSFID to start enrolling template.Capturing
fingerprint images in real time, extracting characteristics and save them at a temporary
space pursuant to sampling serial number.
The response of the Command is complicated. Please refer to the text above for response
process. Response in the follow-up text refers to the final response of the command.

Parameter: sample order

Command (the host—>TSFID):

Header | Length | Command ID Parameter Checksum
Length 3 2 1 1 1
Value 1B 72 73 85 sample order

Valid value of sample order: 01 (first), 02 (second), 03 (third times)
Response (ISFID—the host):

Header Length Command ID Response Checksum
Length 3 2 1 1 1
Value 1B7273 85 Return code
Return code:
Value(Hex) Description

00 Command executed successfully

01 Invalid Command ID

02 The parameter does not match its definition.

03 Checksum error

30 Fail to capture valid fingerprint image during the desired time

33 Not enough features extracted

For example:
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Command —1B 72 73 00 03 85 01 xx
Successful Response -- 1B 72 73 00 03 85 00 xx
Failed Response -- 1B 72 73 00 03 85 33 xx: fail to extract valid characteristics

2) Template Construction: 86H

Command ID: 86H

Function: construct template
The host sends this command to inform TSFID to combine templates using the samples
extracted through Command 85, and upload the template to the host or save it temporarily
based on the saving conditions .

Parameter: 00

Command (the host—TSFID):

Header | Length | Command ID Parameter Checksum
Length 3 2 1 1 1
Value | 1B7273 86 00
Response (TSFID—the host):
Header Length Command ID Parameter Checksum
Length 3 2 1 1+{n] 1
Value ; Return code+
187273 86 [fingerprint features]
When Return code is 00, the fingerprint features is valid. Refer to 2.3.1 for its structure
definition.
Return code:
Value(Hex) Description
00 Command executed successfully
01 Invalid Command ID
02 The parameter does not match its definition.
03 Checksum error
31 Template enroliment fail.

For example:
Command —1B 72 73 00 03 86 00 xx: Combine the templates and output
Successful Response —1B 72 73 xx xx 86 00 nn XX XX ... xx
Failed Response -- 1B 72 73 00 03 86 31 xx: template enrollment failure

33.9 Capture a real-time sample, and verify it against the templates
downloaded as the command parameters.: 89H

Command ID: 89H

Function: Real-time sampling and comparing with the templates downloaded along with the
command. After receiving the command, TSFID will:
Step 1: Send Command 84 31 prompting placing the finger, and wait for the finger to
press;
Step 2: Scan images and judge image quality; if having collected qualified images in
due course, proceed to Step 3; or else, send response 89 30 to the host prompting capture
overtime and terminate the operation;
Step 3: Send Command 89 32 to prompt raising the finger; extract characteristics
according to captured fingerprints, and if succeed, proceed to Step 4, or else, send
response 89 33 prompting extraction failure and terminate the operation;
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Step 4: Compare the extracted characteristics with templates downloaded along with the
command; in case of matching, send response 89 00; in case of mismatching, send
response 89 32 and terminate the operation.
Response hereafter shall refer to response of Command 89 itself.

Parameter: template number (1) +fingerprint features

Command (the host—>TSFID) :

: Header | Length Command ID Parameter Checksum
Length 3 2 1 1+n 1
template number+
Value 1B 7273 89 fingerprint feature

The template number means how many templates there are in the command, and the valid
value is 1-3.

Each template is saved one by one. Refer to 2.3.1 for the definition of fingerprint features
structure.

For example: 02 00 20 xx xx ...... 00 16 xx xx. It means there are two templates. The length
of the first template is 32 bytes. The length of the second template is 22 bytes. And length n
shall be 1+20H+2+16H+2.

Response (TSFID—the host):
Header Length Command ID Response Checksum
Length 3 2 1 1 1
Value 1B 7273 89 Return code
Return code:
Value(Hex) Description
00h The command executed successfully
01h Invalid Command ID
02h The parameter does not match its definition.
03h Checksum error
30h Failure to scan valid fingerprint image during desired time
32h Verification was rejected or not match
33h Not enough features extracted
For example:

Command ~1B 72 73 xx xx 89 nn xx xx ... xx
Successful Response —1B 72 73 00 03 89 00 xx
Failed Response -- 1B 7273 00 03 89 32 xx

3.3.10 Download two templates to match: SAH

Command ID: 8AH

Function: Comparing the two templates downloaded along with the command.
The host sends this command to inform TSFID not to conduct real-time capture, but to
compate the two downloaded templates and return the result to the host.

Parameter: 00+ fingerprint feature

Command (the host—TSFID) :
Header Length Command ID Parameter Checksum
Length 3 2 1 1+n 1
Value IB7273 A 00+ fingerprint
features

Refer to 2.3.1 for definition for fingerprint feature structure.
For example: 00 20 xx xx ...... 00-16 xx xx. It means that the length of the first template to be
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