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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 terminals. The serial communication in specific
system is based on HDLC protoco! 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. 1t is designed to suitable to install.
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panldiluanasiinlng q deiife
25.1 guAAnusN (Static RAM) 1ilumsiaoanué RAM fimnsesunzdoudoya
»
@ ' a r -
18 uazdoyndinsoganoatil Iniduslnseatanely Tumaiudeyoudasdnezatraihm
- a d ] oY = o @ P
diroeyd Mlimsinudoyauraziinezdosadnnnmsndmaeisonumaudadapli 2.10

a d Y
uapalnsardaveanuednusu lumsifudoya 1 da
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R1 Rr2
"_f:l ™ T2 H—" CELL
* »* SELECT
LINE
DATA DATA
LINE LINE

117 210 iemamuiudeyandasinvesaunfnn sy

252 lawifinusy (Dynamic RAM) Whumizsanuiiidoyasznaognaealuén
Tidoa uAszdeaiinsnszdurionsidoudoyadh  (Refresh)  AnBAAIRILIAT I
n‘l’mmnTﬂsaﬁ‘}'Nmu“lu-uaq'lﬂu1ﬁnu:mzﬁhqlﬂuﬁ'mﬁuﬂwqﬁ'u‘:'ulun"mﬁuiwa 1 in
ﬁqﬁmﬂmsﬁum’faqaéﬁalﬁﬂs:qmaq’ unzu‘faamﬂIﬂsmi’nn1uluﬁ'luuwﬁ'mﬁuﬂszq
il lumsidudeya 1 SaszedrmimuFameifd Fusilfarugueideyareing

ATIMUEA LS U ALAARNLSY

CELL
! SELECT
[%:T_—""_"' LINE
T

il
1

DATA
LINE
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WUUARITNN
{ 1
gnmaneis fnmanisula
(ROM) (RAM)
ROM PROM EPROM EEPROM SRAM DRAM

31l 2.12 up Ve A s 1A q
2.6 myvenemeindunmawdwgunselsryuauuy r'c

I'C 69171910 Inter-IC Communication Mantfa msAadedoassznineled Taoifa
I'c 'lé's“’umsﬁ’muﬁfu'iﬂuu?ﬁ'nPhilipsﬁwqmjaﬁmuﬁaﬁmmﬂrﬁﬂ% n3elugaannsa
dade danw uazmuqunuldmedygraifios 2 @y dunilide modoya Snidunilsde
awdygnuuiAni 1 $nsdmuaiazaisha nsassmiuvesgUnysivuita 'c Ml
10 Wosemedeya uazmedyguuiinesgunssiuaazdwuiuniovaeiuldw
pfMuALeAmsaMIadmisdmiuAssegnssiudazdies 195 Wadeyauazns
fmuaannzasinfiviieams avesgUnsaiumazia

medoymmiin r'c fideSonadraiiuniimsn medeyneynsurie sDA (Serial

Data Line) eumodygnuuikmiiye n mudggraeyniun’e SCL (Serial Clock Line)

MICRO . ; Leo ! STATIC
CONTROLLER, DRIVER RAK OR
A EEPROM

e e e

GAYE
ARRAY ADC

LUIR Lo

19 2.13 Hawaasmaiveureginiaimeg vussuutia o
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nnguit 2.13 nmedaveansifeudegnselang e I'c szfiuliih gilnseld
WnsFondeuuta I'c finmanae wu'ledumnuneiaduya (VO Expander) lodurag
dgygraesuneniudiaea (ADC) uazulnadygurtaeadivezuiaen AC) Todia
Tnifnden (RTC) ToddTug LCD mirsanuid8wsow uazlulnsneu Insaiaed

2,6.1 qauerutialaewa ldvestla °C 10 SDA uaz SCL dlumodgana 2 Hrma
(bi-direction line) Avaiinisdedrdmumuyadiiuusedu +5 v Mraeananiiel¥aws
ﬁmuzaaﬁ'ﬂqﬂu-umzﬁ'lxiﬁnﬁﬁnﬂ'a'lfnm'i"qiau“lumiﬂmﬁuﬁ'ﬂgmmmmuﬁmaﬁnﬁwm
tumodggnantsaes eseMyrvosgUnsaifaeaguutia I'c desdidnyusifursesiasy
(1A (open-drain) v3onBAANNETITIA (open-collector) HauaAss oaziBualuz Ui 2.14

faniminienaadeyavutia IC gaba 100 AlatindeiuriiluInualn® (standard
mode) Hazgaita 400 filadiade T lu Tnusnamn3agae (fast mode) qunsalfines megumile
rc sdnsfinnnug A adifatuszniume SDA saz sCL Mifu 400 pF msdids
qunsaivile I'c 15doyadmIumadie 2 dfle 7 1ia (7 - bit addressing) ni® 10 Gin (10 -
bit addressing) YoiRuBnisznenilivesta e Aeannsndendequnialildividua i
mfuensofadedeatsi1d Taogunsaluuia 12¢ Fandionntd s +sv uvas
fidndmit ¥ Wiass +12 v nsreswfuuutin Fe amnsansein IR ludnuasidsaduns d
fgunseifeaealfWiFoanidu ndnfe Widoms SDA unz scL voagnssiunazdad

Fwiu unzdsdedadnmmnyasy Rp) rfiuussdu +5v Pdamoue daaaslugiii 2.14

pull-up
resistors
8DA (Serial Data Line)

SCL (Serial Clock Line)

DEVICE 1 DEVICE 2

U 2.14 nanszansednavesatnialluizyy o
1 L) 9
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Yoo Yop
12¢ 12¢
DEVICE DEVICE
) e
Rs Rs Rs Rs
SDA
SCL

i 215 maredadumu Rs sandgynasunmnnalngfierodnnluia

r'c 1uﬂ36]'ﬁawﬂ|.mﬁ’u'lﬂﬁmszmmum'lwqjllzﬂun’immﬁ’ﬁ rc fw spA
uaz SCL vosgunsaiumaziadesrefdumueyniuduu SDA uag SCL Gunh Rs oy
dedga r'c dumastuplil 2.15

wdnmayeatia I'C ¥a I'C Usenoudwmodyga 2 duseh 1dnanuuds
fie SDA waz ScL qunseffinevissundaa ot dnfudedesiindimue
pwvesmsadeuuiie wieSuni Tislanea (Protocol) eldgldamumsn vasit
gunidladadueg uazqUnsailadhudiiuniedds dotiivzuoeiue wind uasiion
vesgunseifidenguuiin r'c edudennasfiugiudoufszosimemsimeta e
Aol

- qunsalfidugadradoyn niedsdoyaidend #da (Transmitter)

- qunselfdudiudeyaiond a5 Receiver) Tuginsaiumtia re
asonifuldvedndy uazdads veguinsalimihiidudaiueiiaiod ez lifiqunsalauy
o e imihiduddafoienadion

- qﬂmafﬁﬁmﬁﬁmuanﬁ'qmzmiaﬂ@iauuﬁa r'c 3oni mames
(Master)

- qunseifignaaugu wiequnsalfdennudh huutie e Sundr man
(Slave)
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Yofvua 2 dszasdiguesnsdndouuia I'C fin
& [] ¥ - J A w1 ] q‘f‘
wila mdwdeyaiavulddiedaiiurini
' (] - o ] o < 5 ¥
aee luszniamsowsdoya e lanauiiens SCL fanuzasings mudoyados
w [ a 4 -] o . w ;o & o
fmndeyal? stildifamsildsumlaadavia Saniudggnaditaiu 18 Tunsuda
Aol dgnaniugumu
aa 4 w 1 - ar w
2.6.3 anzfifaduyuiia I'C Ideiu 5 an1igdail
A L3 ’ ﬂ’ﬁ J . =
Hila 1ierdne (Bus not busy) anmaztihavuiioniuzasinuuais SDA uag SCL
= : |Q'l t i A. 4 J
uaedngaiagiummennui msdwdeyacnsosuduin1d
la' 3 (= J 4 =1 i
@aq SuAuMstiedoyaStr data transfer) iatudisate SDA ininldsuiniag
3 o ; ! - { = J ,l
zAuneinnga iU Juvaziiaw sCL fanuzasings Gunannzidadiuiin ans
I3uAU (START)
o d a1
MU HyANITeNeAdaYa(Stop data transfer) NN SDA fimsnlasun)as
o = M o “a - 4 o J 1
szAuaeinnnd g unsiiens scL anwzasingadunanmsidialiui apiznys
(STOP)

»

a L) L d’ﬂ J s ﬁ‘
4 doyadrsseguuiin(Data valid) #n1iziifaiudannanizisudu Tasaniuy

- A& ) o g 1 P a o
asinfiieiuuneis SDA Afedeyaiivnisdwmen eme scL iuasingaaousiaw
{ oo o A a
sDA Avanafiie WgunsalSuidoyaludmaniuiniu «0» wie “1*  doyamuians
4 - a o ' A o a = 1
wasunlas iR luvugiiao scL duasindg uadislaimundeanisifidanisaiemeadeya
L] = A . L] H = =
o 1AUYIBiaOIULABINTIN SDA Apansiiansateiicy SCL fanuzaeings mnhams
- o - ol a (] u’: o P
wasmnlasanuzasinluvaziiaw scL flaeSngeagiiuginstinmmaiivhmsarugy
¥ [ - a v d o 9 9 o o
myawneateya uazulanimunoidluaanznga wieannzGuauild Mlideyafiva

v n’ﬁ - = J
AINUNOAUUNANTITHANAIAYY

—] Ia:
N (O

START e

71 2.16 Tnezunsunawoasaozaaghala 'c
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g = J' a - ' a ar
i msiu{leyn (Acknowledge) iRauMArnninsthemoadoyanndadanis
o o e J 1 @ ° ' a o Toe g .
#rfufiniu ednauysal Taeddwsimsdedoyamn 1 fnund Safui(Acknowledge bif)
Tanmziiuneingeandinindedoyansudou dauginsel Master sxmhmsdedygnuiud
= & o o o =Y 3 o o d y o o) ]
wevisduwuiiudygrounin Wessuaustiiaiv{ndannindids medwdaiuezd
- e 1 a o ") 4 4 = o o o 1 1
nfuiilioomzaoindnnuta gunsel siave figndndalunisdadeniomddadonglu
o d P A = o " 1 w 3 fa
vaninfeduliedniuimeasumuesiniunldiudeyaluudes ludSoudooudy
Tuzuh 2.16 Wuleszunnunaiuaasfainsfeamadnquute re Wiheniy
an1daie Fudu swdoya Sui uazuganisdiuneadeya
2.6.4 myvwuuie I'C Aeuhsziiuaumstemeadoynszninglnieidng f
o
avaguuiin dvalimidrfufensulasmidudginseiinia Po dusldnsdredauy 7
fian3e 10 Ua lunidiffiguniaidesguuialimn ¥asdndawy 7 dafdivawsuddl
o 1 v o 1 o 9 o - = o an 1
qUnssidesguuiiminnndi 127 ueawse Sufludedldmsdtawy 10 Ia ndinfiaade
¢ 1 o A ] o
Qunssivnzd 18500l vondreziTudunscionendoyaiudeo Tl
w : - ar o W ° or 2 A -5 U o
duiuialedhdg lududusavesmaiauuuti Fc Aemiduiiginsaiirasin

o £ e - s =4 :
dalutitiszefuiensnzidoaveansdratiais 2 pluuy

- - . .
D10 - 1

fim7 16 1a5 1m4 13 2 sl 17 0

X X X X A2 Al AD R/w

I—— S onirmsad —‘— finawuruareesitkunsuld —|

U 2.17 JPuvuvesteyadimuaueminsatitslumsdredaun 7 iin

ia 4 o 4 < o
foyaludusnfifaundnnanizSudufie  Joyafildlunsdudeglnsald

AnansdadenTe doyammuausansa Tauligthamueaslugli 2,17 u 7 fiunyanisin
MSB & sefludeyausamsavesginsaimaniidesnsdane  Tnondedudadmua
UBAIATTAYA (fixed address bir) $1M7U 4 ¢ i}a'ﬂagnfrqﬂnsahwiazﬁ'nzqnﬁmunmmn
dnda Tirmnson/suasudlo1ddaudn 3 Saduiiadmuaueawsafieuisalusunsy
18 (programmable address bit) Tnufl¥uAesimuaanuzasinliudul A0-A2 vosgilnsal

='lan F [] LY 2 ] ) a a ] ] L.} ar
nimswowdeuuuta 'c dwlulle LsB Wuilafilédmuanissunedioudoyadiu
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qunsaloandafug windia 1B i “0» nuneientsfoudeya ludaqunseiiugudu <1
witlunsemteyanngunsaiman

fioyaluluddonife doyanaugu (Control byte) lugunsaluaziafinsdivua
doyamuguiiunndraiuly sndetineledvinewesatideyaniuguiilddmuah falady
sunaladiuionina luveiziled ADcDAC Aosmidoyamunuitedmualiinaudy
2995 ADC %30 DAC fudu

fioyaluluddemfle doyaiiihimsdionensss (Data) ndniidmsduneatoya
Tuudazlud qﬂmﬂfmﬂ'ﬁ'lﬁ'i”Uﬂﬁﬁﬂﬁﬂ#'l’mﬁqr‘ftgtmm%’ni’ asunfundamands el

nszUIUMItIneadoyaausoduiiude 114

2.6.6__midefunn 10 fa 'lumié’nﬁmnuf’fﬁqna'l%’;ﬂsmmfagnaqﬂmﬁ
miiouduuny 7 fn mnudesiteyamu@miundnles Tagludoyaludusnndeniniia
anmzudu Fosfmuald s Tiavudideyaithi 11110 dudn 2 dadauniiudauemmsaves
quniaifidesmsiinde ludia LS8 vesdeyaludusnianadiuntsfmunh desmesnmts
doudeyntugunaaariiifeinsdededs foynludrnndudeyauennsalludi
2 weagunsaliideansaaneday doyaluddaliuiiudoyaniugy deyandsnntfudes
WudeyasTeiiidlumsinseuduafunsdiduny 7 G nasnInameatoyansunn
Tud deafiannziudidady molinszuaumstheneadoyannnsaduiiude 18

2.6.1 gupsalfildmsdoudeunita ¢ Wyt v e Wummiioudiunn
ﬁuﬁauqﬁwﬁaﬁﬁ%muﬁa Wowfggnaiios 2 duinfusazaisvnessuy
TulasnouTnsman! AfiSwBuyaazmiwanuiRam e R 0iug s sy
Vo I'c Lﬁmﬁunfui’:ﬁaﬁqﬂnsafma?tﬂm"nﬁ‘li’fmn%amimmuﬁ'ﬂ I'C e InHaIuHan
semn IR fudaiiideteweld

'laﬂ'i'mmuwa{mﬁm!mmﬁﬂﬁ (I/0 expander) PCF8574 PCF8582 PCF8584

Todmitunnui188wsanoynsu (Serial EEPROM) 24Cxx PCF8570 PCF72/73
PCF8582

1o% ADC/DAC PCF8591

lo#3Iminden (Real-time clock: RTC): PCF8583 PCF8593 PCF8598 41TS6C

1o@ LeD Tuga (LCD driver): PCF8466 PCF8576 PCF8577/78 PCF8579 SAA1064

Te@fmundnyg i DTMF (DTMF generator): PCD3311/12
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27 matWanledadagrumeImieiaIminden ms1307)

Ds1307 ledadugnaniniindeduaiminien uiafe sodaminoudninns
(Dallas Semiconductor) inthitedngunanielfudszunu TnsnouTnsames Tny
ps13079z1feyafvafunanianum  hitnzduswowafiozdsaimdnind wii
Flue Nuft Suludlan? @ou uazdl Tasmnsadfuiudenil¥assmunl giulde
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‘hiledBualninden Wbeyaduniufioud il Tudamstfuriuhidlefngsiiu
Fwanindeyanarl¥eifiownssd daSaadny 2100

- Timizennudwewaeam Indusy s6 Tudegmolu aunsaldifnia a1

- WmsiFeudenuuzuuia

1 4 L]
- Thassarei IidssdmienwlilededaTul@ uasamnsasnundeyanm 1318
»
Wil idse 105

2.7.1 wazBeavidelduves DS1307 Tugiii 2.18 uarimssavives Ds1307

1) » F
uAnznImhAnarms 14 udail Vec GND (118, 4) dolidos +5v

Vee
SQW/OUT

SCL
SDA

X1
X2

Vet
GND

31 218 m3davledvea DSI307

1 o { & o o
VBAT (¥13) 4vefunuaned 3v mesnummahanuesnesadgurnives psizo7 14
1 L] L] ﬂ' 3 i = A i { =
asegae Tl wlh 1l Iifuaswivun DS1307 vimvssumass fimuzauie nummeTuuya
4 [ J o oy -:: =
Bon Felinuy 40 mAhr ioannd1 rannsoinudeyaldum 10 Figuingdl 25 e

o [ A .
WEuA SDA, SCL (11 5 waz 6) uvidwmfudendedulylnsneuInsame suuszuy o
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] » ] y r
SQW/OUT (w1 7) winileelidygrajldmasudeenn Tasamsodennanudld 1tz
1 [ 4
4.096kHz, 2.192kHz unz 32ki1z Tumsl¥nudesdeddumu 1k wasUiniide x1, x2
™ 1 uaz 2) 1dedunTaneanmduinsg 32.768 kiz Meldilugmunarlumsatiani
»

naedalumsldandesdentaneadhiuviieed uaz uAnzvIReIRBA AL T2 A
Uszua 15pf AsoufuIngT 18I0

272 mathnuves DS1307 Ted Ds1307 SansiFeudshumuie I'c Tave:
fondluginseimaniaue ﬁ'»nfumsﬁﬂdm#a'l%'nu%’qﬁmﬁmua;ﬂuunmnﬁﬁmuﬂ
WosovaFamesdeiluialondnveslod u’fmmmi‘luqﬁﬁ;uﬁwmn1sﬁ§'1q'ﬁ'ﬂi‘mnmﬂ?q
Tuvardi DS1307 Whawdin sqwrouT sxiifygnaiadfmaoudssemnanssnalunsdl
ﬁmsﬁuuﬁmaouﬁmuﬁﬁtytymﬁaﬁ'ﬁ?‘iﬁmai’muqu ﬂ"lmmﬁlumﬁqqnmﬁ'mu1smﬁan
14 4 fifle 1Hz 4.096kHz 8.192kHz waz 32kHz wWondurufeedmsfusweana 13y
miwnnuieuTorndisy Falivinasy 6 Wdidiaassddudeyanm 3 Tud
unsihumizsnnuirdmiududoyaialdmiugldansn 56 lud

Nos i Infhezosas wasuanzvea Widssled windvsdnt
1.25xVBAT fozmiuquld  Ds1307  wgamsdhandamidniuuoamsamelu ¥l
annsodadedy DS1307 18 Sufulunsldanu Ds1307 SiseiiaseSred I IHEsenndnd
1.25xVBAT #io1lszanat 3.75v Tuns@fild VBAT i 3v

fwnTvidseiiind vBAT o% Ds1307 idhg Inusdisosdoyanszuad
i shifimsdadgepaiodosninfive - sQw/oUT uAead g Una IR
woldivesnadu leselufawan nﬂﬂﬁ'lﬂxﬁ"uqﬂﬂng-i'fuﬁnﬂ% DS1307 Avzannsald

fesamiidiueiwad1douaety
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31 1A 06N
22 751K DIVICER B ARINFETTZ TEIKPE DLT
CHAIN -
DECILLATOR YUX'BJUFFER
L X2 .
+
Al
I CONTRIL
A = LOGIC
— Y CONTRG. iHr
- CLOCK AND
Gho CALENDAR
DS1 307 REGISTERS
wn
=== SEMIAL BUS AW
INTERFACE
AND ADORESS USER BUFFER
L SDA NEGISTER (TBYTES)
4 SECCOE

71 2.19 TassaframluvesledSalmindenas Ds1307

werdemseynsuniolu Ds1307 TRsumsfmualdvhsmuphiuventa fc
Muremnmsdenissenin ps1307 fuginsehnamed Gfruadidoninnuii
Mifudnamnzmizsnnui il W Taems@oudeyanupdidmuatuszoy
Um I'c

273 nsdaassmiasayyiily Ds1307  lugdit 2.20 L SR sANTIes
mitoanuimelu DS1307 Auf 7 Tudisndauruenmsa 00k - o6H Ehiiufivesiimaed
mnnldfudoyadvatunm Tuddeniensa 07 @ufiuiivesiSaaoiniununis
na1uYes DS1307 FaunassivaziBoaresismanininm uasisameinIuguves DS1307

QwnmsinasrRufuuni W liglFumusedundeyanmosninldandeans
Taohiiufluges msemniamunildmvewrnmionumezegluguveuayg iy aniums
uarasmlugivassaTus aunsadenl&@hdeantsuuy 12 wie 24 $21us Taedmuaiiiia 6
vBaBARITY 02H ungdioidonuuy 12 $1Tua fifln 5 Tuueamsa@oafusy 18 lunsuaaad
aMpM Taodrdaiith <17 mnedls s luluvaeddusaamiiioaiu Taolunsdi
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aporess | Bz | Bne | Bies | B4 [ Bus | ez [ e | eno | FuNcTION | RancE
00H CH 10 Seconds Seconds Seconds 0059
01H ] 10 Minutes Minutes tdinutes 00-59
02H 0 12 10 Hour 10 Hour Hours Hours +}1M}'3M
24 PMAM 00-23
03H 0 0 0 0 o | DAY Day 0107
04H 0 0 10 Date Date Date 01-31
05H 0 0 0 M;Sth Month Month 0112
D6H 10 Year Year Year D0-9%
07H ouT T o T o T sawe 0 | 0 | RmS1 | Rsp Control —
08H-3FH RAM 56 x 8 | DOH-FFH

71 2.20 nadarramizeanussumbluves DS1307

2743 3mandnuny fuamswegii o7n fivaziBunvewAasadei]

Wila OUT (Output Control): 1 lumsarunuszduTadnfinn sQw/OUT Tunsdi
amaidiamsfmuadggudinien Taotdsiiiiy < fu1 sowiout fzdhu 1 &rind
iy “0" w1 sQw/ouT Aezidlu <o

B3 SQWE (Squarc Wave Enable): Wlunsunfiareestmunadygnafindoud
1 SQW/oUT Adenms il dyauiindeueenn Wamundafidiu <

4RSI, RSO (Rate Select): mun‘lﬁtﬁﬂﬂmmﬁumﬁ’ﬂgtymﬁ;m?;uuﬁﬂamnﬂm

I
SQW/OUT Aailis wazdearn il

RS1 RSO mamuivesdgaadivaoy
0 0 1 HZ
0 1 4.096 kHz
1 0 8.192 kHz
1 1 32.768 kHz

M3190 2.5 uamamsiienl¥audve s 1a91nv1 SQW/OUT
2.2.5 Inuamsiiauues Dsi307 fidoiu 2 Tnuaie Tnuadsudeya uosTnua
puveyalunisléan  Ds1307 alnAes1§anumme Tnuasnidoyaminfu  iiesen
TuTnsnou InsameiazAansiu Ds1307 iesudeyavea i iFon Tnuanadoudeyn
wegnlenifidefodesmidiinatlmi uazdesmdoudeyanslumizsnnuildan
'l e lstadedududadery Dsi3o7duiluedwbeiisedoudrgmuamadeudoya

[] ¥ o []
AeuafimuausARs afidimsndoyanmiuadou Inuamsiaidhi Tnuams

s1udeyasie il
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- Tnuamsdioudoyn Hpduuudelugud 221 Sududleuinsnon Insamed W
msAmuArIGURY (START: S) mﬂﬁ'udu’fagaﬁmuﬂuamﬂsﬁ 1101000 muAwdaya
wonnsdon vhifled 0 smiuszsemsapufunn DSI307 SuneuAsINdD dadoyaifio
@enuemnsandeimsiounmiusensaeuiunn Ds1307 defnsaeuiuandenten f
Gunesufivudeynasinfiasuoamya ndswntioudeyaluusozuomasa sxdvangase
MIABUTLNN DS1307 MaAde Tezannsndoudeyadelyld dledoutoudeoudids

anmznyA (STOP: P) iusufiuganszurumsieudoyn

R

|
<Slave Address» <Word Address (n1> <Data in) <Data {n+1)> <Dty (neX)>

S 1101000, 0 A/ XXOGXKK A XXH00OKX | A XGOOKKX A X0000KX A P

L e <o e (1()_

5 .—START DATA TRANSFERRED
A — ACKNOWLEDGE (X+1BYTES + ACKNOWLEDGE)
F—STOP

RAY — READWRITE OR DIRECTION BIT ADDRESS = DOH

i 221 pliuwwssdeyadmivinnesy pst30? hulmuamaSoudeya

- Tnuamsedeya  figduvuuaacluplii 2.22 GudumshaumilouduTvue
mideudeyafie lulnsneuInsameifmuaannzsudu wdrdedoyafmuaueansaan:
' é L n‘: a A [ |
MedoyaidonnaswFurifiu 1 nimfusensaouiuein DSI307 deneusuiuudon
1 9 o« - o
DS1307 sxnyevadoyasemnlilulasnouTnsameinsinaz 1 weawsande 1 ludlae
A =) ' b d -~ o v 1 9/ = o e
ueasaidendwdoyaszdoimsimumnnoudimth &wlnuamadoudeyn 35ms
] - ¥ - J A A o -:'s! = ¥ 3
neq fe g lnuamaSoudoyaniou iisdsfimzfidesdoudoyn Winsadans
Fudunazdsdoyafmuaneamsalmidnaiwmudimden Tnuanmssmdeoyadeyaiioann

[] t 4
111 DS1307 Avzifudeyaninueamsaiidimua noumihi
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<3 ave Add-ess> v <0313 iny> <Cata =1} <Data ip+2i> <Cata (n«X)»
S 101030 1 A JOOOOX A XOXXXXX A XXUOXKKX A JOOO0XXX A P,

CATA "RANSFERRED

S — START {%+1 BYTES + ACKNCWLEDGE) NOTE: LAST DATA BYTE IS
i — ACKNOWLEDGE FOLLOWED BY A NOT ACKNGWLEDGE {A) SIGNAL)
P—STOP

ry — NCT ACKNOYLECGE
R/% — READMWRITE OR DIRECTION BIT ADDRESS = D'tH

31 222 pluvuveseyadmivadedy Ds1307 lulnuaniseuveya

2.7.6 muousn DS1307 AulyInsnouInsaans MCs-51 fided1ngesuaasly

Uh 223 swul&hildnuaznsAemiloufugiasdluussuutia 'c dduq yodszans
P ' oo 1 ar u’ 9 o 2
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C/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 {BH (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 (o 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 frcm TSFID to the host, and is mostly
the feedback execution result afier 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 transmission
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 afier processing the command accordingly.

2.1 Command Message

Header Length Command 1D Parameter Checksum
Length |3 2 1 n I

Value IB7273 |

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.

(1) 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 1D, 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 1D

Command 1D shows the denote which command to be executed currently. It includes one byte,
describing what kind of operation 1o be executed.

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

(v} Checksum .

Checksum equals 1o the unsigned carry-free sum from the first byte to the last byte near the
checksum byte itself, one byte.

For Example:

IB7273 00026163
Explanation: This is a plain text command message. The first three bytes form the message header
10 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 1D is 61. And there is no
parameter. The checksum is | B+72473+00+02+61=63.

2.2 Response Message

! Header Length | Command ID | Respanse Checksum
Length 3 2 1 n 1
value 1B 7273

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)

(11} Operation result

00 representing operation successful
whose existence rests with the command, and when
Retum code is 00, it has a practical meaning
For example:

1B 72 73 00 05 61 00 04 FF 69
Explanation: The first three bytes of the response message make the message header 1b 72 73. The
tength is 0005H. There are 5 bytes in total of the Command 1D, 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 matier being used in command parameters or
tnformation 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.

Rest 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.
Forexample: 000902 11 12 13 14 15 16 17 18 as a feature, the valid characteristic byte number is
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09H (00H*256+H09H) , the minutiae characteristic value is 021112131415161718.
The size of the whole template is 11 bytes.

3. Command Set

3.1 Summary List

Command |D 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

8IH Conditioned scan of fingerprint images

B2H Extract features from the saved image data and upload to
the host

B3iH Capture a Real-time sample, upload the features to the
hast.

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 retuned according to different
operation status of the command.

| Order Value{Hex) Description
1 00h The command executed successfully
2 0lh Invalid Command ID
3 02h The parameter does rot maich its definition.
4 03h Checksum error
5 30h Failure to scan valid fingerprint image during desired time
6 31h Enrollment failure
7 374 Verification, the captured fingerpriat 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 retum 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 1
Value 1B7273 6l
Response (TSFID—the host):
Header Length | Command ID Response Parameter Checksum
Length 3 2 1 1+2) L
Return code +

Value pnn 61 [communication parameter]

When Return code is 00, the communication parameter in the response parameter is valid. The
communication parameter inciudes 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 sccond byte: reserved, without practical meaning,
Return code:
Value(iex) Description
00 Caorrect connection.
01 Invalid Command ID
The baud rate in this communication will adopt the defauit
02 .
value 9600 due fo 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 7273 00 03 61 03 xx

3.3.2 Modify Baud Rate: 62H .

Command 1D: 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 I 2 1
value 1B 7273 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
value IB7273 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 B

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 x¢
3.3.3 Uncenditioned Scan of Fingerprint Images: 80H
Command 1D: 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 |
Value | IB7273 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 81 30 to the host prompting capture

Pape 5012



C/supldent SDK of TSFID335416

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 hereafier shall refer to the response of Command 81 itself.
Parameter: none
Command (the host—TSFID) :

Header Length Command ID Checksum
Length 3 2 I I
Value | 1IB7273 Bl
Response (TSFID—the host):
Header Length Command ID Response Checksum |
Length 3 2 1 ] !
value 1B7273 81 Return code
Return code:
Value(Hex) Description
00 Command executed successfully.
01 Invalid Command 1D
03 Checksum error
L 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 (D Parameter Checksum
Length 3 2 I 1 |
Value 1B7273 82 00
Response (TSFID—the host):
Header Length Command [D Response Ch?ksu
Length 3 2 | 1+{n] 1
Value IB7273 82 .Return_ code +
[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;
0l 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 an xx XX ... xx
Failed Response — 1B 72 73 00 03 82 33 xx: fail o extract valid characteristics

3.3.6 Capture a Real-time sample, upload the features to the host.: 83H
Command [D: 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 {ingerprint characteristics. Afier 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 [
Value 1B 7273 83 00
Response (TSFID—the host):
Header Length Command ID Response Checksum
Length 3 2 1 1+[n] 1
Value Return code+
187273 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 1D
02 The parameter does not match its definition
03 Checksum error
30 Fail to capture invalid fingerprint images during the desired time
33 Mot enough features extracted

For example:
Command —1B 72 73 00 03 83 00 xx;
Successful Response ~1B 72 73 xx xx 83 00 an xx xx ... xx
Failed Response -- |B 72 73 00 03 83 xx BY; fail to exiract valid characteristics

3.3.7 Finger Action Prompts: 84H
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Command 1D: 84
Function: finger action prompts
During the some operation demanded to real-fime scan, TSFID sends this command to
inform the host that the eguipment js waiting for the finger 0 place or withdraw.
Parameter: operation
Response (TSFID—the host):

Header | Length | Command ID Parameter Checksum
Lenath 3 2 | i {
i Value | 1BT373 £4 Operation
Definition of ihe operation: e
me [ Deseription e .
_Ox31 | Place the finger o e ”“i
{-0x32"{ Remove the finger e

For example:
Command ~ 1B 72 73 (0 03 84 31 xx; place the finger
1B 72 73 60 03 84 32 x:remove the finger

338 Fingerprint Template Entoliment
Fingerprint Template Enrollment is to register the fingerprint tempiate for tater revognition, First,
capture @ number of sampies by using the specific device, such as TSFID, then extract the salient
features from these samples and construct the bass template,
TSFID use such method to enroll & template: first, take three-time samples. and then penerpie
ternpiate .
For earalling a template, The host should send:
a. Commaad 85 O ta capiure the first sample;
b, Command 85 62 to capture the second sample;
¢. Command 85 (33 to capture the third sample;
d. Command 86 to construct the fingerprint.
Each time TSFID receives Command 85, it will respond step by step:
Btep 1: Send Cormand 84 3} to prompt placing the finger, and stand by for the finger o
press;
Step 2: scan the image and judge the image quatity; and if collected qualified images |
proceed o Step 3; or else, send response 85 30 to the host prompting capture overtime
and terminate the opecation,
Step 3: Send Command 84 32 10 prompt removing the finges, and extract characteristics
secovding 10 the captured imapes: if the extraction 1s successfial, sengd response B3 00 to
the host, or else, send response BS 33 prompting extraction failure and exit the operation.
Response in the folfowing text shall refer tu the response of Command 85 itssif.

The communication process of a complete and correct Bnperntint template ensollment is as
follow;
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1) Capture samples : §5H

Command ID): 8514

Function: Sample capturing for template enroliment
The host sends the command to inform TSFID to start enrolling template.Capturing
fingerprint images in real time, exiracting 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 1o the final response of the command.
Parameter: sarnple order

Command (the host—TSFID):

Header | Length Command 1D Parameter Checksum
| Length 3 2 1 I I
Value | IB7273 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 |
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 72730003 8501 xx
Successful Response -- 1B 72 73 00 03 85 00 xx
Failed Response -- 1B 72 73 00 03 85 33 xx: fail fo extract valid characteristics

2) Template Construction: 86H

Command ID: 86H

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

Parameter: (0

Command (the host—TSFiD):

Header Length | Command ID Parameter Checksum
Length 3 2 [ 1 1
Value 1B7273 86 00
Response (TSFID—the host):
Header Length Command 1D Parameter Checksum
Length 3 2 1 1+[n] 1
Value Return code+
L B7273 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
0] Invalid Command ID
02 The parameter does not match its definition.
03 Checksum error
31 Template enrollment 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 enroliment Jfailure

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

Command 1D: 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 hereafler 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 i [4n 1
template number+
Value 1B7273 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 10 2.3.1 for the definition of fingerprint features
structure.
For example: 02 00 20 xx xx ...... 00 16 xx xx. [t means there are two termplates. 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 1D Response Checksum
Length 3 2 1 | 1
Value IB7273 89 Return code
Return code:
Value(Hex) Description
00h The command executed successfully
01lh Invalid Command 1D
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 i

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 72 73 00 03 89 32 xx

.3.3.10 Download two templates to match: 8AH
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 10
compare 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 | 14+n 1
Value 1B 7273 8A 00+ fingerprint
features

Refer 10 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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compared is 32 bytes. The length of the second template is 22 bytes. The length n is
20H+2+16H+2.

Response (TSFID—the host)
Header | Length | Command ID Response Checksum
Length 3 2 1 ] i
Value 1IB7273 8A Return code
Return code:
Value(Hex) Description |
00h The command executed successfully
0lh Invalid Command ID ~
0Zh The parameter does not match its definition.
03h Checksum error L
32h Verification was rejected or not match )
33h Not enough features extracted

For example:
Command -1B 72 73 00 nn 8A 00 20 xx xx ...00 16 XX XX... xx;
/100 20 means the size of the first template, 00 16 means the size of the second one.
Successful Response ~1B 72 73 00 03 8A 00 xx
Failed Respanse -- 1B 72 73 00 03 8A 32 xx
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S102 Pin Function List

Pin No:

Signal

Type

Function

GND

Power Ground.

TXD1

0/Z

Serial data transmit output of COM 1, compatible with
R8232C level.

TXD1 is avail when COMSET is driven low;

TXDI is high impedance when COMSET is drove high
level.

RXD1!

Serial data receive input of COM 1, compatible with
RS232C level.

RXDI1 is avail_ when COMSET is driven low. It has
internal pul-up resistor.

COMSET

Select the serial communication Channel.
Drive high to select COM2, Drive low to select COM].
It has internal pull-up resistor.

VCC

+5V Supply voltage.

PE

Protect end, recommend to connect with chassis grand ,

TXD2

0/Z

Serial data transmit output of COM2, compatible with TTL
level.

TXD2 is avail when COMSET is driven high.
TXD?2 is high impedance when COMSET is driven low.

RXD2

Serial data receive input of COM2, compatible with TTL
level.




RXD2 is avail when COMSET goes high. It has intemal
pull-up resistor.

9 GND h Power Ground

10 -POWEREN I Power enable, avail level is low.
Power enable keeps low, the set is power on;

Power enable keeps high level, the set is power off.

Notes: S103 is reserved for OEM, it must be keep unconnected with anything! Any connection
may causes damage to the devices on board. !
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Connection Diagram
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