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ABSTRACT

This project is to study and implement a standalone three-level security
access system that the user can control through microcontroller. The access check
access rights from fingerprint, keypad press and weight system of the users. The
system save the information of the user during registration, then use it to open the
door with three Le\}els_ of security.
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Supply voltage 3.6 - 6.0VDC
Operating current 120mA max
Peak current 150mA max
Fingerprint imaging time <1.0 seconds
Window area 14mm x 18mm
Signature file 256 bytes
Template file 512 bytes
Storage capacity 162 templates
Safety ratings (1-5 low to high safety)
False Acceptance Rate <0.0019% (Security level 3)
False Reject Rate <1.0% (Security level 3)
interface TTL Serial




Baud rate 9600, 19200, 28800, 38400, 57600 (default is 57600)
Working temperature rating -20C to +50C
Working humidy 40%-85% RH
Full Dimensions 56 x 20 x 21.5mm
Exposed Dimensions (when placed in box) (when placed in box): 21mm x 21mm x 21mm triangular
Weight 20 grams
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2.8 ATUNA

Aduna gnisldidugunsallunsteudeyaldiunumeiililasroulvsaiaes
ueninileanaindnafaUdesduiuusssuni (Push Button Switch) Tagtamsfunuiides
fimsteuteyafsiasnusuasiauaslaedadndsnunnuds anduunindaziludaiign
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guﬁ 2.5 Adunaiildau[3]
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4l /‘"l 7 »
FlELE ooz o Hooe
2 70 7
et it e {mHsHem
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10

2.9 N15N9IUVIATUNA

+5V
‘r 4.7k~10k

AAAA

lulaspoulnsaans

RB5

= - o ¢
AAAA LHANMTNARIATLRY 1

RB86 - - I
KANWI1 RBS |s1tiu 0"

MW T RB7

RB1

viesiadina 1 gnna

= - a o « [J 1
UM 2.7 anugrawmesnilielimsnafdunasiumia C1-R1[3]

[ #MadAshuusls R1-C1 ]

2.9.1 NMSOIUAEINTIUNINTNITDALULNA

= mvualivmesn RB5 fi RB7 Wunesindunpiinea

- fimuslvivwesn RB1 s RBA (Hunesmonsmmianea

- 98030 “1” sanludiuwasa RB1 D4 RB4

LA ) ik v o w ¢ a o o

- PINUUBUAUNTTATIVABULAIN 1 A8n1svinlviuIness RB1 1y “0” uda
IUANRNYINESA RB5 19 RB7 21ilaituasin “0” winli winvnlaluasdn “0” tuie
a a d O Bl wny A a a ¢do i = e
\an1sneadngiuiuvine RB5 W “0” dumsiinnisnaaingfidiumus R1, C1 Fefife
aindiaal WUsunsuagAuanty 0x01 nduuinisiusastuaiazldian 600 Saddundivin

1] - A s d
Lifinsnaaindiagazildsunisnsivasuludunid 2
n‘ = n’!’ d ] Ly s [ A 5 o 1%

- MINFIVEBUUDIN 2 AunmTULeYIN i1 RB1 nduudu “17 udavhld 0

RB2 u“0” 9nusB8IUAIIINTNESH RB5 B9 RB7 wulduvnluasin 91 RB5 1
q‘; -8 - = l‘d o ] SJ - - < 1
“0” UURUIBAY LNANTISNAEINTN AMVUe R2, C1 Faffeaindiay 4 TusunsuazAuandu
ar 1 - L1 n‘ at =J ¥
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- dlemsnreaeuaneuwnift 4 svwuin deelinmsnsivaeuadng 3 fade *, 0
wae # Sufuiiildarnnsnsieaeunisnaaindasifald 3 efe 10 wia Ox0A, 0 w3B
0x00 uag 11 v3a 0x0B Tunisveassavaulaiiissin 0x00 whiuSafestinisideulusunsy
\ienseaenavedayaian 0 i 9 Sndunils

2.10 lulaspaulnatassd Arduino

ua§n Arduino UNO R3 iWuusinlulasroulnsiasslunszna AVR Tnguedadenld
lilnsmoulnsiaed nsena AVR wes ATMEGA328 we1 ATMEL Wy MCU Uszdruein Tng
MCU juiiosussqegmslusdiuuy 28 Pin DIP Tas MCU fhilosiigaisiu fo
lulaspoulnsamesaundnusiiieundonludoninensitugiusng 4 eteasudon e
uwinslslunsfinuiSouidmivdisuiy uasdansnblulssgadldnusaglilagdie
wanzuimaluuszgndldnuiatumsrunuuagy srnanaseg Thihieehed

Mol S ;e L
e B I 1
]

“‘Tiuﬁiﬂ!;n ,
Ax s ARDUINO

" guty i o
SR e e danE

8w

3U# 2.8 uaFA Arduino UNO R3[5]

2.10.1 AauENUAYRIVDIN

1. \enld MCU w3gna AVR Lues ATMEGA328 ¥ee ATMEL 1fu MCU
Uszdruada lasdenldunasiutadgygiuuifnuuu Crystal Oscillator A1 16 MHz
wielfanansaldaumesndearsoynsu RS232 Iéatuasin

2. annsandeuludindaldau MCU nszga AVR 1u1a 28 PIN wadduqly
aynsuieiuldidu ATMEGAS, ATMEGAAS, ATMEGAL68 uay ATMEGA328 tTudu Tng
MCU waniiasiidumisniidniuld aunsafndeldnuluvedaldin Tadlifestaudas
NaUNLU2993
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3. wsanulwilumslgeu sv
4. usssnuladn INPUT DC 7-12V
5. imdaeAudn 32 KB Flash / 1KB EEPROM / 2 KB SRAM
6. fiwase /0 e 20 Tn 1w 3 wesm (PB (830m), PC (70m), PC (8Bit))
6.1 fheasdeansoynsu UART $1uau 1 nasn
6.2 f13asdpa1s SPI $1uau 1 wedn
6.3 f199580a15 12C $1u7u 1 wadn
6.4 {1433 Timer/Counter ¥u1n 16 U 1 4 Uay Timer/Counter Y11
8 U 2 4m
6.5 117935 ADC 9919 109 $797 6 %599
7. MCU Uszshuesaléifunmsiinds Boot loader dmuld Upload Code
Thuefmrinulagsituaenida USB 188U ATMEGA16U2 vhveiriiudas
USB-to-Serial lviuil Inelisfedldiadadlusunsunieuen awnsaldnis
WanTusunsaldne neueausiva Mg MwUAn wae A Ct
489 Arduino laviuii
8. Tugadeanstoyasynsu USART wuulusunsuld wioudaumuguns
theveadeya
9. Iu@aﬁaaﬂsﬁagaﬁﬂuﬁa SPI uag 12C
10. amilvasuardoaseyarunein USB lilnensa
11. 90 2.7 x 2.1 §17
12. WannlUsunsudae Arduino 1.0x 2uly
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2.10.2 1as9g519uasm Arduino UNO R3

ICep
for USB interface

{i2C) sCL
{12C) SDA
{8P}) BCK
{SPh) t1ISO
{SP}) MOSI
{5P)S8
Interrupt 1
interrupt 0

csp

for Atmega328
use L iF = ,
SRR P90 axwmm v ARDUING

e G o - e A

71012V |
DC input

-3

<

b
g8

=3

31Jﬁ 2.9 laseadevesuasa Arduino UNO R3

ot
b
o
g
=
[5

]

1. Power: w8$a Aduino Uno R3 awsaldlvidesann USB e
unaanufialwanaisusnitu Power Supply lalasnse lasussaazyinnmsidenlng
Snlulfh Taefilwidssannsuenaasegsyming 7-12v

2. 5 V: Wuvnewinaiiflneunn 5 V mnvesalulasaeuinsaaed

3. 3.3 V: Wuvewimaiineuin 3.3 v anuesalilasreulnsaaed

4. GND: \Ju Pin dwiusionsdanueda

5. IOREF: ¥1unuesa Arduino dwsy Wuussdiusedeves
lulasroulnsaiaes

6. INPUT/OUTPUT PIN: Tnsusiazaniia 14 91@dneauuueda Arduino
Uno R3 aunsahulfifuduwnvieiandnalnglddd digital Write () ua digital Read
0 Tngagyiuiiusedy 5 Taad usasmannsaliviosunsvualigean 40 mA uasfinny
Frummuistunelu 910 20-50 Alaleviu

7. Serial: 0 (RX) uay 1 (TX) Mdlunnsléu RX) wazds (TX) Foya TTL
LLuuayﬂmmmdnﬁﬂm%ama‘lu-’uﬂwm ATmega8U2 ivimiiluUasdyanaan USB-to-
TTL #eflogneluuosnagudn
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8. External Interrupts: 2 uas 3 wuwariannsafmuaslfisonns
YNV

9. PWM: 3, 5, 6, 9, 10uaz 11 w1 8 Jsodinauuy PWM shansly
uiady analog Write ()

10 SPI: 10 (SS), 11 (MOSI, 12 (MISO), 13 (SCK) mumaniatuayunis
doens wuu SPI Teeld SPI Library.

11. LED: LED fideusiafuanianeadi 13 ileanuniiu HIGH LED 9zeaing
wazduidlondiaanuy Low

12. TWI: A4 113897 SDA uay SCL A5 videan aduayumsdoaisuuy TWI

13 ARFF: ussaumstsdmdusnmnann 19Msaidas analog Reference ()

14. Reset: MidMSUMSSwamMsnuassuesavhauiiedaauzasdndu
Aug

2.10.3 2995482N1519UVBIUDSA Arduino UNO R3

. 4 THE
M 5 & DEFINITIVE
" 8 N
< | ARDUINO
=
dd ; { -
5 £ “ PINOUT DIAGRAM

Fison
o

& Abselute max zvr pin JinA
SN reccomended S

ih Absnlute sex J00nt
2 fer entire potwage

= )
o Gureent drien i
e

cut e disdble the sute-resvt

el —, |
e b
w - 111 e
16 728 2013 O i i s
e e CHOSZ043 CLEIRERE F OIS = R VI R, B~ 08 &b souree sl 1R

SUl 2.10 dhuusznounazangingg Arduino UNO R3 [5]
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e BENTALECE

GRD ARIFCH T PC2

LCTEHNEANGTOMNI T RO
RIS

UCAR MNSNTE RO

WGE
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a- (XODNTZFDS
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= TOUEEMTEFDG
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PESET-]

bt W e

GHD

10-1F-H8.S

x s
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HDFF 31
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45U =
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pfn AnEMp 00 |
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5UR 2.1 2993nuluvese Arduino Uno R3[5]
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2.10.3.1 lulasmeulnsalaes ATMEGA328
Lifulilasreulnsaiass 8 Sauuu RISC Mdsausi
2mheanudn Wswnsuuway 32 Alaludsessunislusunsy Tulees
Weu-aula 10,000 s
3mheanudideyausy 25  Alaluduazmicenudoyaddnseu 1
lalud Snwdayala 20 U
4.u57Y USB ynlvaameiunannguanddlusunsumizeninudmiunesn
UsB lalnelaisadldindaslusunsunieven
5.waindunmownanuulusunsule sau 26 9
6.A278 AR naNRNINNIBUANGIFR 16MH7 i ’Jx‘l'il'iwwlﬁﬁﬂﬂq]“lll,ﬁﬂ
wﬁﬂmmmﬁﬁa 96MHz
7idenunasidindyganniniliimnmelusasaieuen
8. flnmesianiines 4
9. fillupadniindeyayros PWM 3 g
10.fnpransasiiuiisudngimu (output compare)
11.Tugauvasdyga ewasniluidneamuazden 10 U a 12 4eq
5995UNIIUYRBUNALUY AviNeLIuTa uaslusunsudnsinis
veedyaule
12 lugadeanstioyasynsu USART wuulusunsuliwdoudaunuauns
thevendoya
13 Tugadeansdoyarinuda SPI uaz 12
14 fhnsareiuldsshniiidmuaieusoduuulusunsld
15 Mvuansvhauiiteannslindsnunielmumadudents 6 Tnua (vua
w3y isuvisloda, Ivunandgygusuniuluieas  ADC, Tvunm
Usgndandenuy, nunaandsan, Inuangasenioauauuissuasivug
ﬂqmmﬁmﬁu
16.9aumaiilda -40 fia +85 Wwaldva
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1
‘ AR cru !
! T EEPROM l !
1
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H 4 A7EF
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| I TN I ] BRI TN 1 I l AD Dawe ]-e-—.‘z |
: — |
1
(] 1
1|3 1
] ]
3 ]
Y154 :
] i
i i
1 )
! i
i :
1
: - ¥ r D |I
1 q
1 i y i l 3 :
4 | I POATD (8) I PORT & {8} I Pom'cm—l :
H i
\ ¢ RESET
i
...................................... B
aL1.2)
L 1
a00.7 PRE.T BN A0GET

guﬁ 2.12 lepzunsunsvinanuvedulasasulnsaees ATMEGA328[4]

(PCINTI4/RESETIPCE O] ¢

(PCINT18/RxD) 200 O
(PCINTITTXD} P01 O
(PCINT18ANTO) 202 [
(PCINTIOCZBINT I PO3 [
(PCINT 2081 CHTO) P04 [

Ve [

GRD O
[PCINTE/XTALLTOSC1) PBE O
{PCINTT/XTAL2TOSC2) PBT [
{PCINT21/0C0BT1} D6 [
(FCINT22OCHAIAINGG 208 []
(PCINT23/AIM) PLT [
(PCINTICLKOMCP ) PBD O

£

2
3
4
5
5]
7
3
=]

10
11
12
13
14

20

FCE (ADCEISCLIPCINT 3}
O PC4 (ADCA/SDAPCINTI2)
O FC3 (ADC2/PCINT1 1)

(] FC2 (ADC2PCINT 10}

[ PCY (ADCH/PCINTS}

(] FCO iaDCO/PCINTE)

O GND

5 [ AREF

m Y elel
[1PBS5 {(SCK/PCINTS
] FB4 (MISO/PCINT4)

7 L FB3 (MOSVOC2AIPCINTS)

(I PE2 ES/0C1BRCINTD
0 FB1 (OCIAPCINT 1}

3Ui 2.13 msdavevetlilasreulvsaians ATMEGA328[4]

17
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2.11 NM3ATUANIBUAAINAUUY LCD selulasaaulnsaiass ATMEGA328

msuananaluga LCD (Liquid Crystal Display module) M3amiiguaninaiuy

nAnadlagluga LCD avdleg 2 viladeiu fis wuufshys wasuuunsiiin Tassada
¥ v
Wuguvesluga LCD wuusangy

5U#l 2.14 Tuga LCD Characters 16x2(12]

2.11.1 swazidenvdygyuvasiuga LCD
il 1:GND dwSudeunnsnifiuessas
917l 2:4Vee siofuluidns +5v
17 3o dwuuFummahevemiiesliga LCD
77 4RS (Register Selectmiiidonmsfnrafiuidamesiduiodoyalag
“0"azsioRnfumdauas 17 ssAnsdedaye
77l 5:R/W (Read/Write Control) wiguvieifisudeyaruluga LCD
1l 6:EEnablefoudnygnniad Enable liga LCD Fuviay
9771 78914:00-07 (DATAMG " FoyA

|
!

n
H
3
Ll |
i |
THE
=ggIl“_"lR§
NP 4

984 3. LIELEELT L_/goj_

weded e
M|

T —

3Ui 2.15 nslfnursuanana LCD Tnsmsreldausuiy bilasneulnsaians
ATMEGA328[12]
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2.12 Tnaniwad

Tvanuead (Load cell) ifuduwesfiannsouwasrusing wisuseie Wudgga
il TneAadunsasazmuliiilidanisudsuwaseudumuiiistulugunsaiia
ANNIATEA MIBaATUING Rnnsldidulansauiadninvasandudungy mnsay
ehwsum‘smﬁanﬂmauummmmawuqm T.ﬂamlﬂ'l-ﬁ‘luqmmwnﬁwmnumaﬁsumw
1Hun madanin nmaseunsinavestusu msmadeumuLSwswestuamy wan I
AMWiuglugae 0.03-0.25% laegldanansaduuninanwadeenteidu 3 Ussuan liud
Inaaaauuung, Inanigadiuuiiasivangaduuunawasia

strain gauge strain gauge
(stressed) Piudadituin, .

strain gauge strain gauge
(stressed) (stressed)

< a
JUT 2.16 2935 Ya-uTeawmsuna Inaswgad [13]

2.12.1 ¥anNN15YN9uTRIlnamYas
ad o oW o - [ = [ v
LBAHUIMUNUINTENIAITULATYA(Strain) LLUASULTUAIIUAIUNIUNIG
Qr 1 a 4 o =9 L7 ar L a
I ludrdulagnsanunsaiunnssyin Undudainecldinataanuaien 4 slunisin lae
s ﬂvJ A 1 o d -3 a ar o [
nassumuTsaazideudaidndnsfuiteuausanseyntusasiilidnes dunsanavidounse
| as ) P Y ' | )
e dsdyguesnundulni lnsussiulwihaialdasimihedy mv/v wmneaiudi 61
] ') W aa P a v
eusewiu 10V Wiiulvaswad 71l Spec. 2 mv/V 4 Full load auliu 2,000 Alansu
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2.13 Ultrasonic Distance Module Sensor

\ulugansinduuariasvesmeseniusaniileiinfifinnuiiemsegalaganuse
Saszorldtoud 1 wudesluaude 4 was ImaTu@a‘uﬁﬂﬁaanuuum'lﬂ'u”muﬁ’u
Lulasreulnsaaeslihielasnslivndondoifios 1 vie 2 91 Susgifunstmuaguuuy
N15YNNUTDIBIS AN

2.13.1 N19%1197UWB4 Ultrasonic Distance Module Sensor

nsiuretluga ssimsdsdygiuniusaniilednoanly udain
svssnaiusdyyariiounduan Inaeneilldaregluguvesnnuniavaddduiug
fuszozmavesingiinsaaduld mwidyaadaniledn -nadu@a'uﬁm'fﬁa 40 kHz gn
deenluluainiaruniungs 1.125 Werediadiuit (Useuno 346 wnsaeundl) dadu
dlensumniilumsindeuiivesaiu nariGufudwdutaznanifudsasfoundusn
JeaunsafuIumAYeTEeENala

2 4
A

O

PIPIIRIIDIDL

R RRRRRRRRRR

FEUEAWAMITAY

b-h;“ A T

= o o ar o ar s | =
JUN 217 wanwmdnnsnsiaduinglaglddyaadansilein[16]

Vee Trig Echo GND

gﬂﬁ 2.18 Ultrasonic Distance Module Sensor[16]
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2.13.2 ms51491u Ultrasonic Distance Module Sensor

figadadmiumsldnu 4 9a

- 4 Vee dmsusolmidsauseiu +5 v

- 41 Echo Pulse Output (ECHO) {uriendwndwiudadygraunadenn
910 lugadansléamaziheniludedunesndunmvasiulasnoulnsaiasd Lite
arvdumunivesdygaiadidseonuiisuanumaeesnuiuszezma
Snafmils

- 41 Trigger Pulse Input (TRIGGER) \WusnBuwniudyn Wadnsinau
nisethatiey 10 lulashuniiitensedunisaimdudaniileinanud 40 kHz oen
gommandhds dnfudlendummddinamiiindeuillunsenudsinuinaiiogidas
wihfagiian1sagfeundudiundeiaiu wasgnuvateenuniuaunitawes
dFoyraiadiaseanlumeu Echo Pulse Output uenaniflulve 1 dyanas ae
MHqeiliugadeastoyaeynsuniiesudmmsinfulilasreulvsaiaes

- 91 GND dwiusians1ag
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2.14 12C LCD Display

- < | v o oa d o v
lngun@udansienseluga LCD wWiugunsaldu q suduszdecldan 10 1y
© =t 5 [J - :.‘S ] 1 v ar -‘:
FIWUNN FWNATITIL Pin vesgunIaitug o1vazliiisanasenudoins dalunis
= - J = a o & v o )
Wagugdwuunsieusievas luga LCD Jadianudnlunasldnuiioansiuauves 1/0
= o v 7, @
Port hiresldlumsigeusiaiu module LCD Tviimmumanzaudmiunisldom

16'” i
! 16,.-&.} v
s BERIERED o ceps,
3 ""‘I‘F-Efn S B -’ml’SCt i
o | o Spp ]
GN[ ;

B2 ALAD retEabid e
2‘ REFRge ﬁrdmnu—-uc-wn . GYTLCQ—UI

SU# 2.19 12C LCD Display [14]

2.14.1 ®ann13994 12C LCD Display
12C = 12C Bus 8311970 Inter Integrate Circuit Bus (IIC) ﬁEIJJLgEJﬂEQ?U‘]
112¢8US  (lo-uam-d-va) iiunisdeanseynsu wuudalastia (Synchronous) Liteld
Ansadeans sewine lulasaeulnsatass (MCU) Augunsainisuen Fsgnitmuniulag
U3 Philips  Semiconductors Tneldanedyananiies 2 duvindy fe Serial  Data
(SDA) wazeny Serial Clock (SCL) Svanunsn \eusiagunsni Stuauvane # rdeduld
vialsf MCU Twesmidiss 2 wasawindulunsdluidausely
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2.15 TTL (Transistor-Transistor Logic)

- s o ° k3 < o 1 . ar
T usgduussdufigndmuntiulugausnquiteldsening Transistor v

Y
L
=l

Transistor Melueassan (I0) fsldu TTL aeldseduusedu ogfl 0-5 v usilutagiud
3 tn‘ [} ] -l s ar G:’l
gunInivatelueyieuluga 0-3.3 V (Sunusaiuseduiian LVTTL)

A A
5V : 5v
3.3v 3.3V
1 0 1 1 0
1 0 1 1 1]
o ) ov ‘ >
TTL 0-5V TTL 0-3.3V

35U 2.20 SEMULTEU TTL 0-5 Viagsefuusediu 0-3.3 V [15]

UART #9312971nA191 Universal Asynchronous Receiver Transmitter e
¢ o v oo | v & & | = =i

guasalivhwihnukazddayauuy Asynchronous Fuudrunislunisieaseynsunuy
Asynchronous nsdeansuuuaynsuazuiaiiy 2 wuu

2151 msﬁamsaqnsmwu Synchronous

Wuguuuuiléitdadeya Taglddyann Clock uiflusmuadame ans
at [ [ X e o el ¥ o= v al [
Fudetoya madeteyauwuul Wunsiudreutieinnunim uagdalanainuiags dlema
=l v ' | Y 1 ; w o & ¥ o
NUoyalrgmesEnInmsdanios Metnnsditayadnunziiiu 12, 125, SPI Taldsves
[ ﬂll}d ¥V & . 1 2/

ASEYBYALUUUAD faslgaadyainuin seanesds Clock lusiae

-Cluk
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2.15.2 miﬁamsaunﬁmwu Asynchronous
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3.1.5 n1seenuuuiilaldfaraswirsgunsalaunuaeiifleuazuadn
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msifeudessmindlugaaunuaeihiieofulilasreulnsaiass Arduino
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3.2 asasdlanltlunisnaasy

3.2.1 uasa Arduino 3u Arduino UNO R3
vesnlulasreulnsatassMsluudygrinusiinifimusuuesaiad
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3.2.3 gunsaldmiuldsiadaiae: 4X3 matrix keypad
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47U Column = 3 waz Row=4

SERCATEN)

E'U“ﬁ' 3.12 4X3 matrix keypad

3.2.4 Load cell
Load Cell 7il#i¥ulnanaduuy Full-Bridge Strain-Gauge dsUsznau
lumelwanwadduaunaun 4 Mseruludnuasuuy bridge vinlwsutminleiuannty

U 3.13 Load cell
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3.2.5 9uen9na Dot-Matrix LCD

VOUANINE Dot-Matrix LCD u1m 16x2 F9lalunisuananiug Astaeny
Yo LY

U1 3.14 9ouansHa Dot-Matrix LCD
3.2.6 Ultrasonic Distance Module Sensor

Ultrasonic Distance Module Sensor 1 HC-SR04 eszeriiannnin
Ipregluseninez-400 iwumsldlndes sv

b

‘E'Uﬁ 3.15 Ultrasonic Distance Module Sensor HC-SR04

3.2.7 sandwrfildwauByaiinug
Arduino IDE 1.0.5 \ulusunsulifeulusunsumunuuesa Taaldniw
C &I Compiler Tugi aunsaasta Hex file laoihluinanashilasreulnsaass

3.3 NISIANUNANIINIAGDY
3.3.1 minaassindygranadnaveddugaaunuastiafie
3.3.2 N15NARBIINHYYIUVBY 4x3 matrix keypad
3.3.3 MINAABIINHRYYINVBS 12C LCD Display
3.3.4 N5NARRLIRdYI1UYas Ultrasonic Distance Module Sensor
3.3.5 maassiadygnauanivanead
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Package length 1111
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4.3 NISUEAAINANTIINIUYRSTUsHASULAY 12C LCD Display
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#include <NewPing.h>

#include <EEPROMex.h>

#include "Arduino.h"

#include <Adafruit_Fingerprint.h>

#include <Password.h>

#include <Keypad.h>

#include <SoftwareSerial.h>

#include <Wire.h>

#include <LiquidCrystal_l2C.h>.

LiquidCrystal 12C lcd(0x27, 16, 2);

uint8_t getFingerprintEnroll(uint8_t id);

#define TRIGGER_PIN 11 // Arduino pin tied to trigger
#define ECHO _PIN - 10 // Arduino pin tied to echo
#define MAX_DISTANCE 400 // Maximum

NewPing sonar(TRIGGER_PIN, ECHO_PIN, MAX_DISTANCE); // NewPing setup of pins and

maximum distance.

SoftwareSerial mySerial(A2, A3); //A2 Greenwire TX ,A3 write wire RX
Adafruit_Fingerprint finger = Adafruit_Fingerprint(&mySerial);

Password password = Password( "4321" ); // svialunsnsavaumisduiindoya



const byte ROWS = 4; // .Four rows
const byte COLS = 3; // Three columns
// Define the Keymap
char keys[ROWS][COLS] =
{
123
{4,576}
(7.9
(4,0,
5
// Connect keypad ROW0, ROW1, ROW2 and ROW3 to these Arduino pins.
byte rowPins[ROWS] ={7,6,4,3}// 7643
/7 Connect keypad COLO, COL1 and COL2 to these Arduino pins.

byte colPins[COLS] ={9,5,8}% // 9 5 8 connect to the column pinouts of the

keypad

Keypad keypad = Keypad( makeKeymapl(keys), rowPins, colPins, ROWS, COLS );
const int buttonPin = 2; // @4 Pin

int pushButton = 3; // input form output Pin 13

int buttonState2 = 0;

//int buttonStatel = 0;

void enroll_data();



void enterpassword();
void checkweight();
void opendoor();
void Emplydatabase();
float loadA = 0; // kg
int analogvalA = 12.00; // analog reading taken with load A on the load cell
float loadB =65; // ke
int analogvalB = 240.00; // analog reading taken with load B on the load cell
float analogValueAverage = 0;
int addr = 0;
int load=0;
void loadcell();
void checkpassword();
int Toweight();
int ledl = 12; //\Red LED
int led2 = 13; // Green LEb
int moterPin = Al;
void setup()
{
led.init();

lcd.noBacklight();



lcd.begin(16,2);

Serial.begin(9600);

keypad.addEventListener(keypadEvent); //add an event listener for this keypad
keypad.setDebounceTime(250);

pinMode(pushButton, INPUT);

pinMode(led1, OUTPUT);

pinMode(led2, OUTPUT);

digitalwrite(led 1, HIGH);

digitalWrite(led2, LOW);

pinMode(moterPin, OUTPUT);

finger.begin(9600); // set the data rate for the sensor serial port

if (finger.verifyPassword())

{

else

while (1);

void loop() // run over and over again



unsigned int uS = sonar.ping(); // Send ping, get ping time in microseconds (uS).
unsigned int distance=uS / US_ROUNDTRIP_CM;
int buttonState2 = digitalRead(buttonPin);

if ( buttonState2 - ~HIGH&&distance <—30)

lcd.backlight();
lcd.setCursor(0,0);
lcd.println(*Enter password "):
lcd.setCursor(0,1);
led.printin(*Enroll or Emp-ly ");
delay(3000);
led.clear();
led.print("password:");
for(int i=9:i<=12;i++)
{

char key= key;.aad.waitForKey();

lcd.setCursor(i,IO);

led. print(key);

password.append(key);



guessPassword();
}
else if(distance<=30)
{
lcd.backlight();
lcd.setCursor(0,0);
led.printin("Waite you finger");
getFingerprintiDez(); // 3unl¥ function getFingerprintiDez()
}
lcd.clear();
lcd.noBacklight();
}// aumsyinulusunsundn
void enroll_data() |
{
lcd.clear();
lcd.setCursor (0,0);
led.print("Type ID to save");
lcd.setCursor (0,1);
(cd.print("ID:");
int id1=0;

int id2=0;



int id3=0;
const int nsize=3;
int x[nsize];
x[4]=0;x[5]=0;x[6]=0;
for(int i=4;i<=6;i++)
{
x[il=keypad.waitForKey();
int d=0;
lcd.setCursor(i, 1);
int pass=x[il;
d *=f 1;
d += pass~= 0}

led.print(d);

delay(1000);
int key1=x[4];

id1 *= 10;

idl += keyl - 0",
int key2=x[5];

id2 *= 10;

id2 += key2 - '0Y



int key3=x[6];

id3 *= 10;

id3 += key3 - 0"
int id =id1*100 +id2*10+id3*1;
led.clear();
lcd.setCursor (0,0);
Lcd.print("EnroLliné IQ_:");
lcd.setCursor (13,(%);
led.print(id);
delay(3000);
addr =id;

while (! getFingerprintEnrolllid) ); //asavsrauinilan id Whunvndlidimgail loop i

uint8_t getFingerprintEnroll(uint8_t id)
{

uint8 tp =-1;

lcd.clear();

led.setCursor (0,0);



led.print("Put finger Enroll");
while (p != FINGERPRINT OK)
{
p = finger.getimage();
switch (p)
{
case FINGERPRINT OK:
break;
case FINGERPRINT _NOFINGER:
break;
case FiNGERPRINT_PACKI;:'.I'RECIEVEERR:
break;
case FINGERPRINT _IMAGEFAIL:
break;
default:

break;

// OK success!



p = finger.image2Tz(1);
switch (p)
{

case FINGERPRINT;OK:
hreak; |

case FINGERPRINT IMAGEMESS:
return p;

case FINGERPRINT PACKETRECIEVEERR:
return p;

case FINGERPRINT FEATUREFAIL:
return p;

case FINGERPRINT INVALIDIMAGE:
return p;

default:

return p;

lcd.setCursor (0,0);
lcd.print("Remove finger "),
p=0;

while (p = FINGERPRINT_NOFINGER)

{



p = finger.getimage();

p=-1
led.setCursor (0,0);
led.print("Put finger again");
while (p != FINGERPRINT OK)
{
p = finger.getimage();
switch (p)
{
case FINGERPRINT _OK:
break;
case FINGERPRINT_NOFINGER:
break;
case FINGERPRINT PACKETRECIEVEERR:
break;
case FINGERPRINT IMAGEFAIL:
break;
default:

break;



}
p = finger.image2Tz(2);
switch (p)
{
case FINGERPRINT_OK:
break;
case FINGERPRINT_IMAGEMESS:
return p; .
case FINGERPRINT_#ACKETREOEVEERR:
return p;
case FINGERPRINT_FEATUREFAIL:
return p;
case FINGERPRINT_INVALID.IMAGE:
return p;
default:
return p;
}
// OK converted!
p = finger.createModel();

if (p == FINGERPRINT _OK)



lcd.setCursor (0,0):

led.print("Prints matched! ");

}

else if (p == FINGERPRINT PACKETRECIEVEERR)

return p;
}
else if (p == FINGERPRINT_ENROLLMISMATCH)

{

return p;

alse

return p;

p = finger.storeModel(id);
if (p == FINGERPRINT_OK)
{

led.setCursor (0,0);

led.print("Stored! U



}

else if (p == FINGERPRINT PACKETRECIEVEERR)

i

return p;

}

else if (p == FINGERPRINT BADLOCATION)

{

return p;

}

else if (p == FINGERPRINT FLASHERR)

{

return p;
else

return p;

addr =id;
enterpassword();

//End getFingerprintEnroll auMsIuYaslusunsuduiinaei

uint8_t getFingerprintiD()



uint8_t p = finger.getimage();
switch (p)
{
case FINGERPRINT_OK:
break;
case FINGERPRINT _NOFINGER:
return p;
case FINGERPRINT PACKETRECIEVEERR:
return p;
case FINGERPRINT IMAGEFAIL:
return p;
default:

return p;

// OK success!
p = finger.image2Tz();
switch (p)

{

case FINGERPRINT_OK:



break;

case FINGERPRINT_IMAGEMESS:
return p;

case FINGERPRINT PACKETRECIEVEERR:
return p, |

case FINGERPRINT FEATUREFAIL:
return p;

case FINGERPRINT INVALIDIMAGE:
return p; |

default:

return p;

// OK converted!
p = finger.fingerFastSearch();
if (p == FINGERPRINT_OK)

{

else if (p == FINGERPRINT PACKETRECIEVEERR)

{

return p;



}
else if (p == FINGERPRINT_NOTFOUND)
{

return p;

else

return p;

// returns -1 if failed, otherwise returns ID #
int getFingerprintiDez()
{

.uint8_t p = finger.getimage();

if (p I= FINGERPRINT _OK) return -1;

p = finger.image2Tz();

if (p != FINGERPRINT _OK) return -1;
p = finger.fingerFastSearch();

if (p 1= FINGERPRINT_OK)

{



lcd.clear();
lcd.setCursor(0,0);
lcd.print("Notfound ID ")
delay(2000);
telur -1,
}
// found a matchl!
lcd.clear();
lcd.setCursor(0,0);
led.print("Found 1D #"); lcd.print(finger fingerID);
lcd.setCursor(0,1); |
lcd.print("Enter password");
delay(3000); |
addr = ﬁnger‘ﬂngerl.D;

checkpassword();

void keypadEvent(KeypadEvent eKey)

{

switch (keypad.getState())



case PRESSED:
Serial.print(eKey);
}
}
void guessPassword()
{
if (password.evaluate())

{

password.reset(); //resets password after correct entry
lcd.setCursor (0,0);
led. print("VALID PASSWORD");
lcd.setCursor (0,1);
led.print("Select Mode");
delay(3000);
lcd.setCursor (0,0);
led.print("Press 1 Enroll");
lcd.setCursor (0,1);
led.print("Press 2 Emply");
char b= keypad.waitForKey();

if (b=="1")



enroll_data();

}
else if (b=='2")
(
Emplydatabase();

}
}
else
{

led.setCursor (0,0);
lcd.print("INVALID PASSWORD");
password.reset(); //resets password after INCORRECT entry

delay(600);

}

void enterpassword()

{

lcd.setCursor (0,0);



led.print(*Save Password  ");
lcd.setCursor (0,1);
led.print("PASSWORD:");

int num1=0;

int num2-0;

_int nﬁm3=0;

int numda=0;

const int nsize=4;

int y[nsize];
y[10]=0;y[11]=0;y[12]=0;y(13]=0;

for(int i=10;i<=13:i++)

ylil=keypad.waitForKey();
int d=0;
led.setCursor(i,1);
int pass=y[il;
d *=10;
d 4= pass - '0}

led.print(d);

delay(1000);



int kel=y[10];
num1 *= 10;
numl += kel - '0%
int ke2=y[11];
AUMZ *="10;
num2 += ke2 - '0'
int ke3=y[12];
num3 *= 10;
num3 += ke3 - '04
int ked=y[13];
numd4 *=10;
numd += ked - '0';
int password =num1*1000 +num2*100+num3*10+numé4*1;
EEPROM.writeLong(addr,password): // Yufinsialy EEPROM
long output = 0; ¢ //dﬂu‘l’l'ai‘i,a EEPROM
output = EEPROM.réadLong(addr);
lcd.clear();
lcd.setCursor (0,0);
lcd.print("Complete!l  ");
delay(2000);

addr = addr + 162; // vanlusn 162 auaneihile



loadcell(); // call loadcell

}

void loadcell()

led.clear();

lcd.setCursor (0,0); -
led.print("Save weight  *);
Toweight();

int analogValue = analogRead(0);

// running average - We smooth the readings a little bit
analogValueAverage = 0.99*analogValueAverage + 0.01*analogValue;
int load = analogTol oad(analogValueAverage);

lcd.setCursor(0,0);

led.print("Your weight  ");

lcd.setCursor(0,1);

led.print(load);

lcd.setCursor(4,1);

led.print("KG");

EEPROM.writeLong(addr,load), // Yufindeyaadly EEPROM
long output = 0; //819038 EEPROM

output = EEPROM.readLong(addr);



lcd.clear();
lcd.setCursor(0,0);
led.print("Completell  *);
delay(2000);

addr = 0;

enroll_data();
int Toweight()

for(int i=0;i<700;i++)
{
int analogValue 3 analogRead(0);

/7 running average - We smooth the readings a little bit
analogValueAverage = O..99*analogValueAverage + 0.01*analogValue;
int load = analogToload(analogValueAverage);
lcd.setCursor(0,0);

led.print("Your weight:  *);
led.setCursor(0,1);
lcd.print(load);
lcd.setCursor(d,1);

led.print("KG");



}

float analogToLoad(float analogval)

{
// using a custom map function, because the standard arduino map function only uses int
float load = mapfloat(analogval, analogvalA, analogvalB, loadA, loadB);

return load;

float mapfloat(float x, float in_min, float in_max, float out_min, float out_max)

{

return (x - in_min) ¥ (out_max - out_min) / (in_max - in_min) + out_min;

void checkpassword()
{
addr = finger.fingerlD;
lcd.clear();
lcd.setCursor(0,0);
lcd.print("Password:");
int num1=0;
int num2=0;

int num3=0;



int num4=0;

const int nsize=4;

int ylnsizel;
yl0]=10;y[111=0;y(12]=0;y[13]=0;

for(int i=10;i<=13;:i11)

ylil=keypad.waitForKey();
int d=0; )
lcd.setCursor(i,0);
int pass=ylil;
d *419;

d += pass - ‘04

led.print(d);

delay(1000);
int kel=y[10];
numl *= 10;
numl += kel - '0',
int ke2=y[11];
num2 *= 10;

num2 += ke2 - ‘0%



int ke3=y[12];
numa3 *= 10;
num3 += ke3 - '0'
int ked=y[13];
num4 *= 10,
num4 += ked - '0%
int password =num1*1000 +num2*100+num3*10+num4*1;
long value=0;
value = EEPROM.readLong(addr); //81uf1910 EEPROM
if( password==value)
{
led.setCursor(0,1);
lcd.print("Correct");
delay(2000);
addr = addr + 162;

checkweight();

else

lcd.setCursor(0,1);

led.print("No Correct™;



delay(2000);
checkpassword();

}

void checkweight()

{

led.clear();

lcd.setCursor(0,0);

led.print("Check weight ~");

delay(2000);

lcd.clear();

int value=0;

value = EEPROM readint(addr), //811uf1a1n EEPROM
Toweight();

int analogValue = analngead(O);

// running average - We smooth the readings a little bit
analogValueAverage = 0.99*analogValueAverage + 0.01*analogValue;
int load = analogTolLoad(analogValueAverage);
Lcd.setCursor(0,0);‘

led.print("Your we}gﬁt: -

lcd.setCursor(0,1);



led.print(load);
led.setCursor(4,1);
led.print("KG");

if (load==value)

lcd.clear();
lcd.setCursor(0,0);
led.print("Wellcomel! ");

opendoor();

else

lcd.clear():
lcd.setCursor(0,0);
lcd.print("Notpass!! ");

void opendoor()

digitalWrite(led1, LOW);

digitalWrite(led2, HIGH);



analogWrite(moterPin,255);
delay(20000);
digitalWrite(led1, HIGH);
digitalWrite(led2, LOW);
led.clear();
led.noBacklight();
}
void Emplydatabase()
{
uint8 t p:ﬂnger.emptyDatabaéeO;
switch (p)
{
case FINGERPRINT _OK:
led.clear();
led.setCursor(0,0);
Lcd.print("Emply‘complete &
delay(3000); |
break;
case FINGERPRINT PACKETRECIEVEERR:
lcd.clear();

led.setCursor(0,0);



led.print(*Communication error");
case FINGERP RINT_b BCLEARFAIL:

led.clear(); |

lcd.setCursor(0,0);

led.print("fail to Emply™),
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I Introduction

ZFM-20 series are separate fingerprint identification modules proposed by Hangzhou Zhian
Technologies Co., Ltd., which takes Synochip DSP as the main processor and optical sensor with
Zhianjs own intellectual property rights. The module performs series of functions like fingerprint
enrollment, image processing, fingerprint matching, serching and template storage.

1.1 Operation Principle

Fingerprint processing includes two parts: fingerprint enrollment and fingerprint matching (the
matching can be 1:1 or 1:N). o

When enrolling, user needs to enter the finger two times. The system w;ll ];rm;ass the two time
finger images, generate a template of the finger based on processing results and store’ the template.

When matching, user enters the finger through optn..al 51801 aud :.y:.lun wﬂf geuél‘: i meldte of the

matching result, success or failure.

1.2 Order Information

Naming of our fingerprint modu[es follows the 9[1 wmg rule When placing order with us, please

Vg
Software edition (option)

fill the correct the type name, so that V{ can provnde beft_ ]
L__Wire Length (unit: mm; option)

N F AN

finger library capacity A: 120
B: 375

C: 880

L Interface ____ U: USBI.1

L S: Series: UART

L Structure mode -——0: split

L I: integral

optical 20 series

L Zhiantec fingerprint module

Note: 1) Wire length means the length of parallel wire which connects optical sensor and main board. It is only for split
mode.

2) Software edition can be omitted in first order or neglected at all. By default, we take it as the latest edition.



IT Main Parameters

Power DC 3.6V-6.0V Interface UART(TTL logical
level)/ USB 1.1
Working current Typical: 100mA Matching Mode I:1 and 1:N
' Peak: 150mA
Baud rate (9600*N)bps, Character file size 256 bytes
‘ N=1~12 (default N=6)
Image acquiring time <ls Template size 512 .bytes

Storage capacity 120/ 375/ 880 Security level 15 (1,2, 3,4, S(highest))
FAR <0.001% FRR e 1820.1% 8 N
Average searching time < 1s (1:880) Windoyg\dimens‘iﬁ'n‘__.;»-*" mm*18mm

Working environment

Temp: -10°C- +40°C

RH: 40%-85%

Ve L W 4
Storage environmént

A
A5 -

Outline Dimention

Split type

Modul e 2*25%8.5mm
(install dimension: 31.5%19mm)
“_",‘S._@‘nsor:56*2(fi§2'yl Smm

>
Lifs,

56%20%21.5mm

Integral type

T
i
e
F oo
P,




Features

.

.

High Performance, Low Power AVR® 8-Bit Microcontroller
Advanced RISC Architecture
~ 131 Powerful Instructions — Most Single Clock Cycle Execution
— 32 x 8 General Purpose Working Registers
- Fully Static Operation
— Up to 20 MIPS Throughput at 20 MHz
~ On-chip 2-cycle Multiplier
High Endurance Non-volatile Memory Segments
~ 4/8/16/32K Bytes of In-System Self-Programmable Flash progam memory
(ATmega48PA/88PA/168PA/328P)
— 256/512/512/1K Bytes EEPROM (ATmega48PA/88PA/168PA/328P)
= 512/1K/1MKI2K Bytes Internal SRAM (ATmegad48PA/88PA/168PA/328P)
— Write/Erase Cycles: 10,000 Flash/100,000 EEPROM
~ Data retention: 20 years at 85°C/100 years at 25°C("
— Optional Boot Code Section with Independent Lock Bits
In-System Programming by On-chip Boot Program
True Read-While-Write Operation
~ Programming Lock for Software Security
Peripheral Features
— Two 8-bit Timer/Counters with Separate Prescaler and Compare Mode
= One 16-hit Timer/Counter with Separate Prescaler, Compare Mode, and Capture
Mode
~ Real Time Counter with Separate Oscillator
—~ Six PWM Channels
- 8-channel 10-bit ADC in TQFP and QFN/MLF package
Temperature Measurement
~ 6-channel 10-bit ADC in PDIP Package
Temperature Measurement
— Programmable Serial USART
-~ Master/Slave SPI Serial Interface
— Byte-oriented 2-wire Serial Interface (Philips I°C compatible)
- Programmable Watchdog Timer with Separate On-chip Oscillator
— On-chip Analog Comparator
— Interrupt and Wake-up on Pin Change
Special Microcontroller Features
~ Power-on Reset and Programmable Brown-out Detection
- Internal Calibrated Oscillator
- External and Internal Interrupt Sources
— Six Sleep Modes: Idie, ADC Noise Reduction, Power-save, Power-down, Standhy,
and Extended Standby
/0 and Packages
— 23 Programmable I/O Lines
~ 28-pin PDIP, 32-lead TQFP, 28-pad QFN/MLF and 32-pad QFN/MLF
Operating Voltage:
— 1.8 - 5.5V for ATmega48PA/88PA/168PA/328P
Temperature Range:
~ -40°C to 85°C
Speed Grade:
- 0-20MHz@ 1.8 - 5.5V
Low Power Consumption at 1 MHz, 1.8V, 25°C for ATmega48PA/88PA/168PA/328P:
— Active Mode: 0.2 mA
-~ Power-down Mode: 0.1 pA
— Power-save Mode: 0.75 pA (Including 32 kHz RTC)

AIMEL

BEESTERISEEY ()

8-bit AVR"
Microcontroller
with 4/8/16/32K
Bytes In-System
Programmable
Flash

ATmegad48PA
ATmega88PA
ATmega168PA
ATmega328P

Rev. 8161D-AVR-10/09



s A TMega48PA/88PA/168PA/328P

1

Pin Configurations

Figure 1-1.  Pinout ATmega48PA/88PA/168PA/328P
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—-_n—_- ATmega48PA/88PA/168PA/328P

1.1 Pin Descriptions

1.1.1 vccC

1.1.2 GND

Digital supply voltage.

Ground.

11.3  Port B (PB7:0) XTAL1/XTAL2/TOSC1/TOSC2

1.1.4 Port C (PC5:0)

11.6 PC6/RESET

11.6  Port D (PD7:0)

8161D-AVR-10/09

Port B is an 8-bit bi-directional I/O port with internal pull-up resistors (selected for each bit). The
Port B output buffers have symmetrical drive characteristics with both high sink and source
capability. As inputs, Port B pins that are externally pulled low will source current if the pull-up
resislors are aclivaled. The Port B pins are tri-stated when a reset condition becomes active,
even if the clock is not running.

Depending on the clock selection fuse settings, PB6 can be used as input to the inverting Oscil-
lator amplifier and input to the internal clock operating circtiit.

Depending on the clock selection fuse settings, PB7 can be used as output from the inverting
Oscillator amplifier.

If the Internal Calibrated RC Oscillator is used as chip clock source, PB7..6 is used as TOSC2..1
input for the Asynchronous Timer/Counter2 if the AS2 bit in ASSR is set.

The various special features of Port B are elaborated in "Alternate Functions of Port B” on page
82 and "System Clock and Clock Options" on page 26.

Port C is a 7-bit bi-directional I/O port with internal pull-up resistors (selected for each bit). The
PC5..0 output buffers have symmetrical drive characteristics with both high sink and source
capability. As inputs, Port C pins that are externally pulled low will source current if the pull-up
resistors are activated. The Port C pins are tri-stated when a reset condition becomes active,
even if the clock is not running. )

If the RSTDISBL Fuse is programmed, PC6 is used as an /O pin. Note that the electrical char-
acteristics of PC6 differ from those of the other pins of Port C.

If the RSTDISBL Fuse is unprogrammed, PC6 is used as a Reset input. A low level on this pin
for longer than the minimum pulse length will generate a Reset, even if the clock is not running.
The minimum pulse length is given in Table 28-3 on page 318. Shorter pulses are riot guaran-
teed to generate a Reset.

The various special features of Port C are elaborated in "Alternate Functions of Port C" on page
85.

Port D is an 8-bit bi-directional 1/O port with internal pull-up resistors (selected for each bit). The
Port D output buffers have symmetrical drive characteristics with both high sink and source
capability. As inputs, Port D pins that are externally pulled low will source current if the pull-up
resistors are activated. The Port D pins are tri-stated when a reset condition becomes active,
even if the clock is not running.

AIMEL :



e A Tmega48PA/88PA/168PA/328P

The various special features of Port D are elaborated in "Alternate Functions of Port D" on page

88.

1.1.7 AV
AV is the supply voltage pin for the A/D Converter, PC3:0, and ADC7:6. It should be externally
connected to Vg, even if the ADC is not used. If the ADC is used, it should be connected to Vee
through a low-pass filter. Note that PC6..4 use digital supply voltage, V.

1.1.8 AREF

AREF is the analog reference pin for the A/D Converter.

1.1.9 ADC7:6 (TQFP and QFN/MLF Package Only)
In the TQFP and QFN/MLF package, ADC7:6 serve as analog inputs to the A/D converter.
These pins are powered from the analog supply and serve as 10-bit ADC channels.

AIMEL :
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Tech Support: services@elecfreaks.com

Ultrasonic Ranging Module HC - SR04

Product features:

Ultrasonic ranging module HC - SR04 provides 2cm - 400cm non-contact
measurement function, the ranging accuracy can reach to 3mm. The modules
includes ultrasonic trdnsmttters receiver and control circuit. The basic principle

of work:

(1) Using IO trigger for at least 10us high level signal,
(2) The Module automatically sends eight 40 kHz and detect whether there is a

pulse signal back.

(3) IF the signal back, through Ingh level time of hlgh output IO duratlon is

SIEHNRRS

the time from sendi ﬁﬁltrasonlc toa‘eturrxlnga

Test “distance="hi

Echo Pulse Output

o
® Trigger Pulse Input
®
® (V Ground

Electric Parameter

”'gze veltimex eiocny of sound- (340M/S)/2 R

w;;..x VU AR LSRR o B

ere connectmg dlrect as followmg

S%Suppiy”- A e R I

Working Voltage DCSV

Working Current 15mA

Working Frequency 40Hz

Max Range 4m

Min Range 2cm

MeasuringAngle 15 degree

Trigger Input Signal 10uS TTL pulse

Echo Output Signal Input TTL lever signal and the range in
proportion

Dimension 45*20*15mm




I ﬁvcc T g Eﬁé‘*f;o« égNﬁvw*J

Tﬂmmg dlagram s o
%u&m"me&mm& R 'm'f%m.x CEORT e T G A S
The Timing diagram is shown below. You only need to supply a short 10uS
pulse to the trigger input to start the ranging, and then the module will send out
an 8 cycle burst of ultrasound at 40 kHz and raise its echo. The Echo is a
distance object that is pulse width and the range in proportion .You can
calculate the range through the time interval between sending trigger signal and
receiving echo signal. Formula: uS / 58 = centimeters or uS / 148 =inch; or: the
range = high level time * velocity (340M/S) / 2; we suggest to use over 60ms
measurement cycle, in order to prevent trigger signal to the echo signal.

10uS TTL Timing Diagram

Trigger Input
to Module

8 Cycie Sonic Burst
Sonic Burst “l ' I ‘ l ‘”
from Module
Input TTL lever

Echo Pulse Qutput signal with a range
to User Timeing Circuit in proportion




Attention:

° The module is not suggested to connect directly to electric, if connected
electric, the GND terminal should be connected the module first, otherwise,

it will affect the normal work of the module.,

® When tested objects, the range of area is not less than 0.5 square meters
and the plane requests as smooth as possible, otherwise ,it will affect the
results of measuring,

www.Elecfreaks.com
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BURR - BROWN®

INA125

International Airport Industrial Park « M

INSTRUMENTA-TION AMPLIFIER

With Precision Voltage Reference

FEATURES

® LOW QUIESCENT CURRENT: 460pA
@ PRECISION VOLTAGE REFERENCE:
1.24V, 2.5V, 5V or 10V
@ SLEFP MODE
® LOW OFFSET VOLTAGE: 250,V max
® LOW OFFSET DRIFT: 2uV/°C max
@ LOW INPUT BIAS CURRENT: 20nA max
® HIGH CMR: 100dB min
® LOW NOISE: 38nV~Hz at f = 1kHz .
© INPUT PROTECTION TO +40V
® WIDE SUPPLY RANGE
Single Supply: 2.7V to 36V
Dual Supply: +1.35V to 18V
® 16-PIN DIP AND SO-16 SOIC PACKAGES

DESCRIPTION

The INA125 is a low power, high accuracy instrumen-
tation amplifier with a precision voltage reference. It
provides complete bridge excitation and precision dif-
ferential-input amplification on a single integrated
circuit,

A single external resistor sets any gain from 4 to
10,000. The INA125 is laser-trimmed for low offset
voltage (2501V), low offset drift (2uV/°C), and high
common-mode rejection (100dB at G = 100). It oper-
ates on single (+2.7V to +36V) or dual (+1.35V to
+18V) supplies.

The voltage reference is extemally adjustable with pin-
selectable voltages of 2.5V, 5V, or 10V, allowing use
with a variety of transducers. The reference voltage is
accurate to +0.5% (max) with £35ppm/°C drift (max).
Sleep mode allows shutdown and duty cycle operation
to save power. '

The INAI25 is available in 16-pin plastic DIP and
SO-16 surface-mount packages and is specified for
the —40°C to +85°C industrial temperature range.

APPLICATIONS

® PRESSURE AND TEMPERATURE BRIDGE
AMPLIFIERS

® INDUSTRIAL PROCESS CONTROL

® FACTORY AUTOMATION

@ MULTI-CHANNEL DATA ACQUISITION

® BATTERY OPERATED SYSTEMS

® GENERAL PURPOSE INSTRUMENTATION
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SPECIFICATIONS: Vg = +15V

At Ty = +25°C, Vg = £15V, |IA common = 0V, Vrer common = 0V, and R, = 10kQ, unless otherwise noted.

INA125P, U INA125PA, UA
PARAMETER CONDITIONS MIN TYP MAX MIN TYP MAX UNITS
INPUT
Offset Voltage, RTI
Initial 50 250 * 1500 uv
vs Temperature 10.25 2 * 15 uv/ec
vs Power Supply Vs = £1.35V to £18V, G = 4 3 120 * 50 v
Long-Term Stability 0.2 * uVimo
Impedance, Differential 101 2 ¥ Q| pF
Common-Mode 101 9 * Q|| pF
Safe Input Voltage +40 * Y
Input Voltage Range Jee Text *
Common-Mode Rejection Vew = =107V to +10.2V
G=4 78 84 72 * uB
G=10 86 94 80 * dB
G =100 100 114 90 * dB
G = 500 100 114 S0 * dB8
BIAS CURRENT Vey ® 0V 10 26 * 50 nA
vs Temperature 160 * pA/SC
Offset Current 0.5 2.5 * +5 nA
vs Temperature 0.5 * pA/C
NOISE, RTI Rs = 0Q2
Voltage Noise, f = 10Hz 40 * nViHZ
f = 100Hz 38 * nViNAz
f=1kHz 38 * nVAHz
f=0.1Hz to 10Hz 0.8 * HVp-p_
Current Noise, f = 10Hz 170 * fA/NHz
f= 1kHz 56 3 fANHz
f=0.1Hz to 10Hz 5 * pAp-p
GAIN
Gain Equation 4 + 60kQ/Rg * VIV
Range of Gain 4 10,000 ¥* * %
Galn Error Vo = ~14V to +13.3V
G=4 +0.01 +0.075 * 0.1 %
G =10 +0.03 0.3 * 0.5 %
G =100 +0.05 0.5 * +1 %
G =500 £0.1 * %
Gain vs Temperature
G=4 +1 15 * * ppmreC
G > 41 125 +100 * * ppm/°C
Nonlinearity Vo = ~14V to +13.3V
G=4 +0.0004 | 10.002 * +0.004 % of FS
G=10 +0.0004 | +0.002 * 10.004 % of FS
G =100 +0.001 10.01 * * % of FS
G =500 10,002 * % of FS
OuTPUT
Voltage: Positive (V417 | (V+)-0.9 * * \
Negative (V=)+1 | (V=)+0.4 * * v
Load Capacitance Stabllity 1000 * pF
Short-Circuit Current -9/+12 ¥ mA
VOLTAGE REFERENGE VRer = +2.5V, +5V, +10V
Accuracy I,=0 10.15 0.5 ¥* 1 %
vs Temperature IL=0 18 135 * +100 ppm/°C
vs Power Supply, V+ V+ = (Vpee + 1.25V) to +36V +20 150 ¥* +100 ppmN
vs Load I.=0to 5mA 3 75 * * ppm/mA
Dropout Voltage, (V+) — Ve Ref Load = 2kQ 1.25 1 * * "
Bandgap Voltage Reference 1.24 * v
Accuracy IL=0 0.5 * %
vs Temperature IL=0 +18 * ppm/°C

The information provided herein is believed to be reliable; however, BURR-BROWN assumes no res
no responsibility for the use of this informati
withoutnotice. No patent rights or licenses to any of the circuits descri

ponsibility for inaccuracies or omissions. BURR-BROWN assumes

on, and all use of such information shall be entirely at the user's own risk. Prices and specifications are subject to change

any BURR-BROWN product for use in life support devices and/or systems.

BURR-BROWN®
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bed herein are implied or granted to any third party. BURR-BROWN does not authorize or warrant



SPECIFICATIONS: Vg = +15V (conT)

At T, = +25°C, Vg = 15V, 1A comman = 0V, Vnge comimon = GV, and R = 10002, ur.lsss otherwise noted.

INA125P, U IMA12ZEDA, UA
PARAMETER CONDITIONS MIN TYP MAX MiN TYP MAX UNITS
FREQUENCY RESPONSE
Bandwidth, —3dB G=4 150 * kHz
G=10 45 * kHz
G =100 45 * kHz
G =500 0.9 * kHz
Slew Rate G =4, 10V Step 0.2 * Vius
Settling Time, 0.01% G = 4, 10V Step 60 * us
G =10, 10V Step 83 * is
G =100, 10V Step 375 * us
G =500, 10V Step 1700 * Hs
Overload Recovery 50% Overdrive 5 * us
POWER SUPPLY
Specified Operating Voltage +15 *# \
Specified Voltdge Range g i +1.35 +18 * * v
Quiescent Current, Posilive Lo = lgge = OmA . i 460. 525 * * HA
Negative lo = lrgr = OMA ~280 =325 * * LA
Reference Ground Current(® 180 * Jry
Sleep Current (Vs gep < 100mV) R_ = 10k, Ref Load = 2kQ +1 +25 % * HA
SLEEP MODE PIN® i
Vi (Logic high input voltage) +2.7 Vi * * v
VL (Logie low input voltage) 0 +0.1 A ¥ \%
liy (Logic high input current) 15 * A
I (Logic low input current) 0 * RA
Wake-up Timel(® 150 * us
TEMPERATURE RANGE ‘
Specification Range —-40 +85 ¥* * °Cc
Operation Range ~55 +125 * * Lo
Storage Range -55 +125 * * *C
Thermal Resistance, 8,
16-Pin DIP 80 * °Cw
S0-16 Surface-Mount 100 ¥ °C/W

* Specification same as INAT25P, U.
NOTES: (1) Temperature coefficient of the “Internal Resistor” in the gain equation. Does not include TCR of gain-setting resi
positive supply voltage minus the reference voltage that produces a 1% decrease in reference voltage. (3) VreprCOM pin. (

Reference Common. Logic low input selects Sleep mode. (5) IA and Reference, see Typical Performance Curves.

SPECIFICATIONS: Vg = +5V

At Ty = +25°C, Vg = +5V, IA common at Vg /2, Ve common = Vi /2, Ve, = Vs/2, and R = 10ke2 to V/2, unless otherwise noted.

stor, Rg. (2) Dropout voltage is the
4) Voltage measured with respect to

INA125P, U INA125PA, UA
PARAMETER CONDITIONS MIN TYP MAX MIN TYP MAX UNITS
INPUT
Offset Voltage, RTI
Initial +75 +500 * 750 Y
vs Temperature 10.25 * uviec
vs Power Supply Vg = +2.7V to +36V 3 20 * 50 Y
Input Voltage Range See Text *
Common-Mode Rejection Vem = +1.1V to +3.6V
. G=4 78 84 72 * dB
G=10 86 94 80 * d8
G =100 100 114 90 * dB
G =500 100 114 20 * dB
GAIN
Gain Error Vg = +0.3V to +3.8V
G=4 +0.01 * %
OuTPUT
Voltage, Positive (V+1.2 | (V+)}-0.8 * * 3
Negative (V=)+0.3 | (V=)+0.15 * * "
POWER SUPPLY |
Specified Operaling Voltage +5 * Vv
Operating Voltage Range +2.7 +36 * * v
Quiescent Current lo = lggr = OMA 460 525 * * pA
Sleep Current (Vs ggp < 100mV) R, = 10kQ, Ref Load = 2kQ +1 +25 * * HA
# Specification same as INA125P, U.
BURR - BROWN®
3 INA125s (221



PIN CONFIGURATION

ABSOLUTE MAXIMUM RATINGS(1)

Top View

16-Pin DIP, 80-16

Power Supply Voltage, V+ to V- ....
Input Signal Voltage ..
Qutput Short Circuit ...

.. 240V
... Continuous

Operating Temperature . .=55°C to +125°C

N ‘I 16| Vier10 Storage Temperature.................. 55°C to +125°C
SLEEP | 2 15 Vness Lead Temperature (soldering, 10s)..... s +300°0
v-| 3 14 | Vpge25 NOTE: Stresses above these ratings may cause permanent damage.
VgrerQUT | 4 13 | VeeeBG
s[5 | PACKAGE INFORMATION
PACKAGE DRAWING
vis[6 |
|8 i PRODUCT PACKAGE NUMBER()

Vin| 7 10| Vo INA125PA 16-Pin Plastic DIP 180

INA125P 16-Pin Plastic DIP 180
Rae o ] ‘

INA125UA S0-16 Surface-Mount 265

INA125U 50-16 Surface-Mount 265

NOTES: (1) For detailed drawing and dimension table, please see end of data
sheet, or Appendix C of Burr-Brown IC Data Book.

ELECTROSTATIC
DISCHARGE SENSITIVITY

This integrated circuit can be damaged by ESD. Burr-Brown
recommends that all integrated circuits be handled with ap-
propriate precautions. Failure to observe proper handling and
installation procedures can cause damage.

ESD damage can range from subtle performance degradation
to complete device failure. Precision integrated circuits may
be more susceptible to damage because very small parametric
changes could cause the device not to meet its published
specifications.

BURR-BROWN®
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