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ABSTRECT

Nowaday, RFID is being used in various filds widely since it's convenince and capacity’
in transferring information as well as it’s non-touching gualification which differs from other
Automatic Identification systems. Since other Automatic Identification systems have a problem
which can not be solved, that is they are the touching systems. So, the life time of them will be
limited because there are to be womn out to a plate on the surface. The Low frequency at 125 kHz
with PIC Microconrtoler will be applied to use in transferring information between Transponder
and Reader. This Thesis emphasizes on power transferring from Reader to Transponder and

Transfering-Receiving information. As a result, this well be very useful for recording data.
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1 : ar A :v =1 Ay 1
Fugnanuddmiuadudy  (Shortwave)  Tigauanialumsuninsznnlding
3 = [} o L ; r-\ 1 o .-3' : -
aawdssnlamwaslusrnanmey uozludwmduannsodedganuldlnamnniuumias
¥
dugdl@dumdl T l8sumsh WiFulufemsnszviador ssuuasngsuene wazszul
» [
Sngmsiin Iuudvoanaluled RFD 1y lunaren dszmaldinsniduanuiidinan
wadvesndludm 1sM ludlegiiuaand 678 wazidsad 1d5umsiusesanminsauue
52n191/52meAl (Intemation Telecommunication Union w38 ITUYdmMiul 1danufiumalulad
¥ L 4
RFID dmimssenlueyga drarwdlFnusnanluglslfldidesmua CEPERC REC
70-03 wia1dnuguediagauy
— ARt 13.56 lnsidine
ﬂ A4 1 1 & ] o A u’: W = s
Aumudfegusistinanvesiuingrauty @aaaslugil 5.6 ) dgaauiin
o
aeelunmsunsnszviedyanald lnaluszAudnmillusiaamnaniu  Aaludaddianw
[] ¥ .
fulFnuanuddudidmiumsdoms Insauay 15U IATENIEINGYBINMITIN UBe
[ ¥ ]
maluTadnmsdsans Insauunauuuy  Point-to-Point  uanamiudanumslgamanudem
ganandmiufams ISM vnszmnueamiionnisldnumalulad RFID 80 iyuszun

AuguIINIzes 1na veuauRlgmstiAumaing udaImgARAINA) (Pager) UNIZUY
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o o 4 4 4a A9 ¥ o o ar
a1sad 2.3 mimuanuiuazauaImgivw lgiuma lu Tad RFID luilrsmmeesing

fikHzy Class Location Call
164 FX Mainflingen DMA
18.5 FX Burlage DHO35
234 FX Mainflingen DMB
280 FC Burage DHO36
360 FC Burlage DHO37
462 FX Mainflingen DCFi¢
474 FC Cuxhafen DHIM
530 FX Mainflingen DCFA2
552 FX Mainflingen DCESS
69.7 FX Kinigswusterhausen DKQ
714 AL Coburg —
4.5 FX Konigswusterhausen DKQ2
775 Time Mainflingen DCFT7
857 AL Brilon —
§7.3 FX Bonn DEA
B7.6 FX Manflingen DCF8?
a4, 5 FX Kanigswusterhausen DKQ3
971 FX Mainflingen DCES7
99.7 FX Kanigswusterhausen DI
JLeIRE] NL Westerkand —_
1034 FX Mainflingen DCF23
105.0 FX Kanigswusierhausen DKQ4
106.2 FX Mainflingan DCF26
oA FX Bad Vilbel DCFW
114.2 AL Stadtkyl! —
74 FX Mainflingen DCEX?
1178 FX Konigswusterhatsen DKQ5
122.5 DGPS Mainfiingen DCF42
1250 FX Mainflingen DCFA45
1267 AL Portens, LORAN-C. coastal navigation —
J28.6 AL Zeven, DECCA. coastal navigation —
129.1 FX Mainfiingen, EVU remete control transmitter DCF49
131.0 FC Kiel (military} DHIA?
1314 FX Kiel {mulitary DHIS?
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-
Unn 3

Tulasneunsataes(Microcantroller)

HegiunsedlFlthgqunseididamseiindnasasuszuulssnugamvnssy vl
s a o 1 o - > 5 3
TulasaouInsameisdadsegmeluduimuquiouiniue  didlulasneulnsaes
- E] iAW a £ o o oo 13 ] t o
natuithuBanileginseinguaadisnsdnimaisy  vsEniianuaule waziinsudstugann
-4 4 = =Y [] A
gunsain1dluTnsnou Insamesmunuiiuninovarwyiia isu gunselinfes1d IWdhmelutn
3.1 lulasasulnsaiass PIC
3.1.1 anuwinavedlulnsneulnsaned
o - ¢ d a_ & 1 4 4
Tulnsneulnsames  Aeqiinseiamamselindetraniladenisluslszneudas
MITOUNHAINNNTHAZH NI AU 19U NIoilsgyIanana1a(CPU: Central Processing Unit)
WA AN Indamaaiioeassn (ALU: Arithmetic Logic Unit) “N9ieoasaamas
(Oscillator) HUILAME (Memory: ROM, RAM) 2933 udayaaduym uazsudganaisminn
¥ )
@0 port) thudu  FomgillulnsneuInsamessimumillibzygndlgauRdiliosnn
mnso@ouTusunsunruquanihnuldedidassannudesnsvous
3.1.2 Yeunnanizninhilaisawaitululninenlnianed
o Y] I s [] aa 124 1 °
TuTnsaeuinsmeshldfuegluilegiiv wu dfigaeszso sshilimisvanud
RAM, ROM iz Port agluda¥1l MlddsssemissnnusililsunsumoueninuuazAoald 1Cs
wewoiamu@dy  aaulylasnouInsameieziinnesegaoludmidil wumiionnus1 RaM,
o u‘: ot o ] ° '
ROM uaz VO Port aatiu luszuutulasneu Insawesvedivinadnniunsimmaissuy

T Tas Tusirawes

Exierrad Mamory i Pott

Cata busiaddress bus

v wdez e M ALU
NV

i,

ﬁ

A b

g s

3.1 Tassadaiuguvesluins Tswaans
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3.2 Tnssarauedlulasneulnsames (PIC)

Microcontroller PIC $iTnsand udnuaisia 8 pins, 14 pins,18 pins,28 pins,40 pins @it
@onlsinniuediuheifenlduing Memory il ldminzaufudnuazauiih Tasanse
wianiaoanud A 3 uuu fe |

1) wiasanei IlsunsuuuuuWas(FLASH Program Memory) Hvmanug 1 @i 32 k
words

2) wiaeAwideya (Data Memory RAM) 3011983 256 bytes Microcontrolter PIC
16F877 imeda1501usadu 5 wos Ao PORTA 6 bit, PORTB 8 bit, PORTC 8 bit, PORTD 8 bit
uaz PORTE 3 bit tuwasn uuud 2 fisva Ap mmimﬂu‘lﬁ'ﬁ"aﬁuuw uag 1A uazdaily
woiafiannsourasdeyans: ADC(Analog to Digital Converter) 1880876 Microcontrotler PIC §i
audnyuzde il

Siwoda /O vu1a 3 bit6 bit, 8 bit 91142 5 NoTA

Aimingenysr Tasunsunuuuras 1 9 32 kwords

Simunmusfeyausy (RAM) 64 84 1536 byte

Hminsanudvoynddnseu (EEPROM) 256 byte

-Timer/Counter

— Timer 0 YU 8 bit
— Timer 1 YU1# 16 bit
— Timer 2 4U1A 8 bit

- Sinseuadenunensuaaes s (High Sink/Source Current) 25mA

- fingvsi)aadfayg 1 Analog to Digital Converter 10 bit

- ﬁ'msﬁ'ﬂmmuuwﬂmﬁ"a SPI 1 I°C (Master/Slave)

- 311997 Pulse Width Modulation (PWM) ATLAz(BATN4 10 bit

- TimdagaNuS Y Flash aansa@ouazay WWunnn 100,000 2

3.2.1 wirlanlszanananaia (CPU: Central Processing Unit)

cPU BsudendFuauoswosausniuies mzmsfomee ety
CPU 152noaudie0395A199 Ma1u2993 154 N9TAILAUIANIALIZUINSHIN (Timing and
Contro! Unit) éwxﬁmﬁ1ﬁ§'ﬂmﬁffwumanmsffqﬂizmawmmzﬂ’mquﬁmﬁﬁaﬁ'lﬁﬁ'n ms

fMOunndiaenaasitazasin (ALU: Arithmetic and Logic Unit) lasegfiminfiuisas
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Uiz rnHaniandiamans gz Uuanin 19500ATHERITY (Instruction Decoder) 9 niihd
" » I

ulasiidsianualdidun1uuaies (Machine Language) 2995R7UAUATTHIALYDS  Counter

(Program Counter) 3993AIUANTYYIAUUINN (Oscillator) AABATUMUILATMNIINWIY Register,

Adder, Subtraction, Buffer uagdus #lFlumsifudeyauaznisdszutanaves CPU iludu

3.2.2 M AN (Memory Unit)

TunsFeuTusunsudronnd Wi TuTnsneu Insameffudesdiiilidaiia
voamianudmaziinsdifedan Fwennmaiiousy pe Anulufisssiisvesdunlsieg
Mfudoyaszimladmfumissanuiiluszuululnsneulnsamos  pIC fu e
witernuilunsdon 3 Ussandail

3.2.2.1 wheanud llsunsuuvuuriay (FLASH Program Memory)

WA WL YL aY(Flash ROM) TuloySuiiminsnnudiwiied Wgninnldiy
Microcontroller ~ MawusEnuatiy  Tasliguauia lumsou TilsunsuuazauTlsunsu 18
1N 100,000 A3 Famshaussianutiganamnziumsiannaiiinne g

3.2.2.2 i ea g 1 iun 3y (Data Memory RAM)

mi1c|m1ui'i1‘lufhuﬁ’ﬁ"mi?‘lum5aﬁui’1'ﬂy,a1jtuzﬁ1n1sﬂs:mawmﬂﬂﬂimiu
annsasnuazBoudoyalfvosi Indes liﬁtﬁﬂvhjﬁ10'1141.?:0\117814691'1@"] semolal v
witennudidnii Bine ldnusz#osremieninisusuniouonity (Extermal RAM 138 Data
Memory) ﬂwﬁumvﬂ'[uTn?lf’l'nﬁﬁ1'i'fumﬂ§1lmaﬁ’ailzﬁn1mﬁwﬁaummﬁm'ﬁzmn Data
Memory 191 111 lushay

3.2.2.3 ¥iI8AMEMUYBBN 783 (EEPROM Data Memory)

miseauduy EEPROM dumitsanusiannsadounazay Tusunsy
donszua I lumiaon11m§19175989 PROM (Programmable Read Only Memory) Tnonis]uii
maiann e RAM (Random Access Memory) fifiminsamuians diftudeyaldonsuuy

»
¥128A1§1 ROM (Read Only Memory) Tasauisadouazay T sunsudnunarsgaiala
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3.2.3 WesmBUWN/B YN (IO port)

o £ d & w a1 A ar o 1
luTasnou Insames wxiinesadmivAardodomsfuglnsimevenudun

ar o' 9 QA o oy ) o 4 s
faguszass lunslFmmazquouidveein Tasmunsadadodemsfugunsaimeuenh

wihtduduyn 1415 Pushbutton, Keypad, Sensor, LCD, Timer/Counter Aagaiumsulas

ﬁﬂgﬂpm Analog to Digital Converter sudu

Microcontroller PIC gawan e 1§nudwgamnnssylasiimnaauning

= r J o/ o d e L] T
waeyiianaieguinegiuiaguszasivedly Tavezuesndiod1a Microcontroller PIC 1193Y

A9A51901.1

#1313113.1 Microcontroller PIC

wed wiwarmdThinunsy vwawiroya BumnaeN Tnupianiwed
Device (Program Memory} {Duia Memory) (/0 Port) (Tiamer/Counter}
Flash Memorty RAM EEPROM
(kcwords) (bytes) {bytes)
PICI2F629 1 64 128 8 2
FIC12F675 1 64 128 8 2
PIC16F630 1 6 128 14 2
PICI6F676 1 64 128 14 2
PIC16F628 2 24 128 18 3
PIC16F872 2 128 64 28 3
PICIEFST1 2 128 64 40 3
PIC16F473 4 192 128 28 3
PIC16F876 8 368 256 2% 3
PIC16F877 8 368 256 40 3
PICI6FRTTA 8 368 256 40 3
PIC18F242 16 768 256 28 4
PIC18F252 32 1,536 252 28 4
PIC18F442 16 768 256 40 4
PICI8F452 32 1.536 256 4 4
PICI18F458 n 1,536 256 40 4

1 CPU v94 Microcontroller PIC16F877 YU1A 40Pins Hudgygnaiil¥dase

¥ »
Input/Output Port H¥ 12U ARy 1unaiiu 33Pins Aail
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- PORTA RAO_RAS5 91149U 6Pins
- PORTA RBO_RB7 914U 8Pins
- PORTA RCO RC7 #1174 8Pins
- PORTA RDO RD7 91U7U 8Pins
-PORTA REO RE2 911494 3 Pins

. 4
9Ty IULAAZYIYDI Microcontrotler PIC16¢877 finihivanlunisiiaugdail

Daa Cata
B .5”5 5 -~

wee WR

.‘\'P
R ) PORT : »_E
Por:_| ) SN 1 —&_-D_l Zah
—
) —g Cata Laich

-~

N O pint™ D = Va5

TRIZ e T Vos IElS | e e Senmitt
Aralag Tr gper %7
= <35 Latd input
S Latzh ;

npu
TRIZ2 Lazen Mode . Autfer
"_————’J_\I\P
|P3 RS TIL RATRE
|nput

Buter
@ o -~ 2 1

EN EN
1 —I 2L ICRT [, _l
RD PO 1 { il P o )

TS0 cock nput
“& AD Convartar o

Mote 1: I'Dpns have protedicn diodes s W33 ane vEL Note 1: |12 oin has protectior dlodes to Va5 anly
o o ]
g1l 3.2 Tnssadraveaneaia A 31 3.3 Tnstadraueanein A (RA4)
(RAO,RAT,RA2 RA3 RAS)
o a ar o . ar gl 0
1. PORT RAO_RAS WoOTH A Nﬂl'lﬁ'ﬂ]uty'lﬂlil"lu'lu 6Pins IﬂﬂﬁﬁuﬂTﬁmﬂﬂﬁmi‘Bﬂﬁﬂﬂ

Input/Output Port uazdahminndu Input YT ADC(Analog to Digital

Converter) A0
RAG/ANO T YYIUAAAS Input/Output Port
- v1dyans Input #1151 ADC ¥890

RAI/ANI 4T YgNARAD Input/Output Port
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- NdQyna Input 115U ADC ¥841

o

RA2/AN2 A9 1UARAD Input/Output Port

a

- 910 yRw Input 1151 ADC ¥a32
RA3/AN3 -4 d Y IUAAAD Input/Output Port
- 9 1deygas Input $115U ADC $833

RA4/TOCK1/C10UT - 1 AYY VRN Input Timer0

- 9 eyay 104 Output 1fFukNeL ADC ¥841

RAS/AN4/SS/ - N Input $1%51 ADC %09 4

-i¥eyey181 Slave Select 015 Serial Portl111)

Synchronize - Y18 QY10 output WSeudien

ADC $842

PORTB RBO_RB7 W03a B 411U 8 pins muluiinaesyadn (R-Pull-Up) 14/

AAnBf InpurOutput Port wazdaimihiilu daygnas Input 1ums Interrupt 910

MeuenAY
RBO/INT - 1 UARAD Input/Output Port

- syt Input SUFRYYIQ Interrupt 1INAWUAN
RBI - 11¥ gy UAAAD Input/Output Port
RB2 - 41 Q1) MAAAD Input/Output Port
RB3/L.VP - 1 d O UARAD Input/Output Port

- w110t Input Sus s (5V) A3 Ensble
RB4-RB7 - ¥1d Y IUAAAR Input/Output Port

- mu“luﬁ'mmaé'w (R-Pull-Up) 122 Interrupt Logic

- 1AM NIIAA Interrupt 1AO1IN15 Enable
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ves
FEEO™ . "
= ek
,_j::,“‘—f = pulelp
{ata Bus ‘Qfm E
doa -
=z = Lo
wWR L SETY l 2t
~RSiar
—
— & Q
e N7
WRTRIS e R
“E = Bt
| O
?.Dfl;s
\F a o}
3o Fot N
SBCINT A
EIPEW 5 ]
Schmba Tigge-
gebm Fiage SC Zon
hote 11 NT ons haoe ciode promcticn to Yoo and Wiz,
2 To enak ¢ wead o, lHues, et the approedse TRIS B ys)
ard clear 3 HEPC £200°T OM_REG<T>1.

911 3.4 Tasaei19904n05 @ B (RBO-RB3)

Yoo

R . 439_} Erp m .

Catx B.s

[Fes
pint!

—1 2 < )
WRIRS ! L
” [l ::I;':!‘-._ 7
Audfer

2 5T
Eufler

WwR Fort

EH o
L

RO P EN &1

=t Foun |

e

- —J
From other S Ry | @ D
RET-R24 ping RD Par:

Q3

NB7AEA in ser 3l crogamming mode

Nate 1: 'O zing hyes cioda premeton & Yoo and s,
T Jo enace d 3, set e approzriace TRIS £ lisl
and ﬁurmm?’ OK_REG<7T»..

7 3.5 Tnssadrsueanesn B (RB4-RB7)

PORTC RCO_RC7 Wo3A C Hdaygnaiiuiu 8 Pins TaswaianAndodgg

Tanawgaluuy $u @ade Input/Output Port, Timer, EC, PWM 11y
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RCO/TIOSO/TICK1 - MAQa1mARAD Input/Output Port

- 91 fyfy W Output 33935 Oscillator Y84 Timerl

- 91d7yqy I8 Input ¥B3FTRyaNM Clock Timerl
RCU/T10SL/CCP2 - 91 YaWAARD Input/Output Port

- 41d9yQ 19 Input ¥893995 Oscillator 4849 Timerl

- nideyanas Output 2slFuisudyguvealuga

CCP2

- daay I Output PWM
RC3/SCK/SCL - 918y 1 UAAAD Input/Output Port

- IdQaNY Clock 4992993 SPI (SCK)

- and¥eyana Clock ¥o932UVYIA C (SCL)
RC4/SDI/SDA - vy IUAARD Input/Output Port

- 91y Input/Serial Data ¥835211 SPI (SDI)

- 91{yey 9 Data ¥0I3ZUVITE 1°C (SDA)
RC5/SDO - 915y IuAAAD Input/Output Port

- 41d Qa1 Output/Serial Data ¥9452 V1Y SPI (SDO)

o =

RC6/TxD/CK - y1d 9 UAAARD Input/Output Port
- 91dyey 1 a9 Data/Serial Port (TxD)
- 419y 10 Clock/Synchronize (CK)
RC7/RxD/DT - 91§y 1UAARD Input/Output Port
- 41 ®yg) 1T Data/serial Port (RxD)

- 19y Data/Synchronize (DT)
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Pasiphe 3! 2305 Our
Uza Bus

)
jatie oz

WR =
33 i ]

Vit

5ermo i
= WY
Toaer -

Ferphez! .
SES d 2 o

an =N —|

FORT L T

Perighargl npu: i

Note 1; FO pins have diode protecton e VD2 amd Wss.

2: PonPerizhara aslect signal e ects betaesn port
data ond peripheral ouput.

3 Peripheral DE (oun enabie} 5 only activated if
Derighara select s aclhe.

31]ﬁ 3.6 Insaaisvemesa C {RCO,RC2, RC5.RC6,RCT)

2ORTPERIEHERSL Salect™

WP
EOR 1 pelno

WR
RIS o o

Paripneral
o=

S39ETAT<S>

hate 1: LD pins have diode pretection o /o and Yoz

2 PoauPerpherel selecta'pna selects bt pon
d4ais and periphera cutsut

3 Pariphera OE (output enable) is only activaied if
paricherel ee'attis active

717 3.7 Tassedhavesnefa € (RC3-RCH)
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PORTD RDO_RD7 Wein D Jvdganaiiiiau 8 pins Tauilundgygnuldaade
Input/Output Port HAZE R TN AVEENES ALY (PSP: Paralle] Slave Port)
RDO/PSPO - 1 FYYIUAAAD Input/Output Port
- iy Y ENe SALIIVUTN 0
RDI1/PSP1 - 915y IUAAAD Input/Output Port
- Vidfygvewe Tauu U |
RD2/PSP2 - 915y 1MWAARD Input/Output Port
- nidggnavsone anvuun 2
RD3/PSP3 - Y15y 1UARAD Input/Output Port
- idgyg s ewe aNUUYUILLN 3
RD4/PSP4 - 15y UARAD Input/Output Port
- ndggnaoioweSauuuyuudin 4
RDS/PSPS - 1 aRNuARAB Input/Output Port
- nfaygnasionssauyuudin 5
RD6/PSP6 - YIdYUARAD Input/Output Port
- nfyanaeenssauuuyuiin 6
RD7/PSP7 - FyQIUAAAD Input’Output Port

Y] & =
- NAYYIUVUWHBTALLUYUIHUN 7

Jaa
B
WX
=n R
SRT KL
pacs Lash
—D &
WS
IxE oK 4 Schnt
“Tigge* /
TRIE Lave o
e Earlar
X0 TRiF
-
— o o
[ o
RAPOR™ > _]
Note 1: i:C pins = 3ee proicton ciodes 3¢ V6= and v'iz

717 3.8 Tassadaveanein D
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PORTE REO_RE2 Wo3a E findagnatiiuny 3 Pins Tnoluandygnaldaade
Input/Output Port wazdaimrhidiy Input Y94AYY ADC (Analog to Digital
Converter) A
REO/ANS/RD - dYnUAAAD Input/Output Port
- 91 QY910 Input G150 ADC 993 5
- AU B TR LA ILRUATTB M
(RD: Read)
RE1I/AN6/WR - NAYRUAAAD Input/Output Port
- 91Eyaa Input 145U ADC $04 6
- YA YR U YENEND IALLLUU A AU S
(WR.: Write)
RE2/AN7/CS - Y109 1UAAAD Input/Output Port
- 91N Input MY ADC 104 7
- ndganaunenesauuuvunugumsiengilns ol

{CS8: Chip Select)

Daza
S Ol —
WR ) ( Tal pin-:ﬂ
t=hal A
ZSRT | Mer W
Data Lawer
—iC Q
WR
Islc | KT Schmit
! Trigger ‘%7
. inout
TRIE Lawch buefar
L
=L TRIS
e a o
EN
RJ POR™ '--...}_ _l
- ,, "t
Note 1: 1’0 zing have pratecticn dicdes m Yoo a~s Va2,

51/ 3.9 Tassndravoanoda E
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6.

+ t ¥
nidagani lileziivihilunsfededoygnedail
MCLR/Vpp - NFYYIUAINFY Reset 1R 19UNAOIN0 (Master
Clear Input)

- andgygnaiunsadu lsunsy (Programming Voltage)

OSCI/CLK_IN - iy gud M5 uAe Crystal/3Ud8)ny I Clock
OSC2/CLK_OUT - Yy IUdMTUAD Crystal/Sudayn i Clock
vdd _adeTWifos (+5 V)

Vss - 1ABNT1IA
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unn4

nsuegandyanauuudsnen

4.1 BN

cl.y o - ¥ ﬂl. a2 o =5 ey é =
1N1Jﬂuil$ﬂ1ﬂ'l‘jﬂﬁ‘u'Itl!ﬁﬂﬂ'llﬂﬂ')ﬂ‘i_lﬂ’l‘i uagLanaYiuLyUAIATD HIUDY

b ¢

Aaufunai iy nisuegranuun ASK FSK uay PSK Faudasifezeidmanmaimanui
» ¥ [ 1
uangefuenn 1y luwnilmezniuilonufisadunisveganuun ASK mizdoidoady

ﬂ' ar a é -y = o L] [} r
Tassaunldsn  FwzebuwlavazBuadinaae 11li

4.2 maveganduaundInea
L] dﬂ aa A e 4' 1 14 [ |
mMIusgEnyoyaniluavreaszinanmsnugiuey 3 unuAleiue
L.MIOYPANATABANIUIA (Amplitude Shift Keying; ASK)
2.M1ueg@NAYABan Y (Phase Shift Keying; PSK)
3.MINBQYPANAIABANIIAIA (Frequency Shift Keying; FSK)
a s & o 3
nnsumImndiamanivesnaugdsnius Hiiunne
e = Asin{wt + ¢)
Qs ey a_ A o @ = ] &
guauliddsziidivesnduidminindridyesiog 3 Uszn1s Fusiawnsa
wasuuamSeusaan’d Ao uewilaga (4) anwdiFayu (o ) vazacg ) dyanu
asasaauuuaiiugdanmdounaassdaluun’ “17 uaz <o~ lunswegianduygiu
Sy L sy o Q7 A 5 é q‘.
Asmeall vinfuauT@lszidwesndugiyind (adunny) Femnsanldountlasldfe

= o a = o L4
soudge, AnudiFuuuazmoe: nfdvullawanug “1"uay “0” voadggamEUVUd

4.2.1 MIUBGIANATABANIYHIA (Ampitude Shift Keying; ASK)

Tunis uaﬁaanﬁ%‘ﬁaamwmﬂmaﬂs:an'%‘unfh OOK (on- off keying) tWitzhinfiu
WinzQn on / off Mudganaiiiiu <1 wie “o” SwdunmzgnimuaTasauniif oy
Foygne ASK vzhmun diity

e = Asin2aft doaamzveaindluer”

4 -
=0 AL bl uzvostiniiueo”
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: I ! ! i
sz AR J‘m!_‘“ }
cemar 3 — il](, — t
sones 2P

JUN 41 samgnsueganAiasan g

f‘s‘nmm;-.'_ Ly } ] z i 1 _1 G i E ]
whad | IR L
! :

nuaganalasannuasaiilszaninmiige naziinnudanaralumsasdoya
: a o M t = = ] os A
uazl§lumedemsfideansanuivesdoyad (eondt 100 inani) drundnmsduq

109 ASK DSHIDUAULLIL AM

4.2.2 mIveganasneamana (Phase Shift Keying; PSK)
nsvegandsasamadas Midavesdygrusurnsnunudygudiaea
ar - L. A o =
dgguanin “1” wrliavesdgyg ueunenmanii luvnz@ardudygruanin «0” A
¥ o L) ] ¥ o o - o : or
zIiidayeadygnasuasndnaniig fidgoaumvzdludiaunsii dniudygu
° t ey w’ A o
psK sefimualdiiu (lunsilndanssazuiliiin
. 4 -
e= Asin2nf, diaaiuzyssingher

' 4 -
= AsinQ2#f .t + 7) ddipmroruzysatimilu<o

fuanu | S
P | ¢ 1 1 ) |
WA o :

JUN4.2 nrmamsuegamAasaniaura

pluuufeAgAYBINITBRMILY PSKAB Binary PSK (BPSK)uaaanaziig3 na
oveadygnuizii 2A1A8 0 93N waz 180 samaunsveadganui lAnnnsussman
udrldd
Vise =V, sin(2af £) +V, sin(27f, + 7)

A 1 o
1) Vb LNUMTADTUEVIIUNAD “1"uay“o”
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fo+2ft
o —
BWpsk = 2br

4.3 uamadyygnaTuiuy BPSK

maslfdasuSnmifuuuy PSK imanuniauouisenduuy FSK(UIATIAWE
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2B(a?+ r?)*?

s 2

H,0

(NT)

5.1.4 Reader coil (3x6) in° Loop wire No26 AWG

BW = 20kHz

a' 1 Au ¥ a 8 a ] a
MIINN 5.1 LRI C ﬂ1ﬂﬁ]'lﬂﬂ']iﬂ']u’)ﬂl Tuswruvaaaiuanalaiu

N Ls(iR) Rs(3R) ¥, = 2aBWLs o
10.75 45 ull 0.57 Q 56 Q 36.0 nF
15.75 87 ulH 0.85 Q 11.0 Q2 18.5 oF
20.75 152 uH 1.2 Q2 19.0 Q 10.7 oF
25.75 224 uH 14 Q 280 Q 7.2 nF
30.75 297 uH 16 2 37.0 O 54 oF
35.75 416 uH 20 520 Q 39nF |
Ls

Cs

[

H
il
PA RT%

§UN5.2 2395 Bruya vBIIIIIAIAYLIY

1. =NI/(N-0.75) A
Pd.rive = Id.rive ? R‘!‘

Ve = \/g Lyive ! Vpp
2x fc,
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VRT = Jg IdﬁchT

Vpp

A1519N 5.2 Reader coil Drive 125 kHz

NI=35 Arms NI =3 Arms NI =2 Arms
{(Marginal of 4.2 A) (Marginal of 2.4 A) {(Marginal of 1.3A)
Parameters
Idrive , . | Ved(VPp) | Udrive, ., | Vi (Vpp) [ldrive,, . |V (Vpp)
Pdrive ., | Vs (Vpp) | Pdrive , | V(Vpp) | Pdrive:, { V.5 (Vpp)

N=10.75 0.5Ams | 7.92 Vpp | 0.30 Arms | 4.752Vpp | 0.2 Arms {3.168 Vpp
R,.5.6Q
C, 36 nF 140w 50 Vpp 504 mw 30vVpp | 224mw | 20 Vpp
N=15.75 0.333 Arms| 1037 Vpp | 0.2 Amms | 6.223 Vpp {0.133Arms|4.148 Vpp
R_11Q

C; 185 nF 1222w | 64.89Vpp | 440mw { 38.93 Vpp [195.6 mw [25.96 Vpp
N=20.75 0.25Arms | 13.44 Vpp | 0.15 Arms | 8.123 Vpp | 0.1 Amms | 5.37 Vpp
R,=19 2

C, =10.7 nF 1.188 w | 84.14 Vpp | 84.14 mw | 50.49 Vpp | 190 mw |33.66 Vpp
N=25.75 0.2 Arms { 15.84 Vpp | 0.12 Arms | 9.504 Vpp | 80 Arms |6.336 Vpp
R=28 Q

C=12 nF 1.20 w 100Vpp | 4032mw | 60 Vpp [1792mw] 40 Vpp
N=30.75 0.1667Arms| 17.44 Vpp | 0.1 Ams | 13.69 Vpp 66.67Arms]6.977 Vpp
R=37

C~54nF 1.028w | 1114 Vpp | 370 mw | 66.69 Vpp |164.4 mw{44.46 Vpp
N=35.75  0.1429Arms| 21.01 Vpp |85.71 Amms| 12.61 Vpp |57.1 Arms|8.404 Vpp
R,=52 Q

C3.9nF 1.061w {131.9Vpp| 382mw | 79.15 Vpp |169.8 mw|52.77 Vpp
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5.1.5 1999710983011 Reader

5153 2395521984011A Reader
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5.2 799777UU0INA Tag

IN4148 x4 Dan VD
- » D
l éom
LecC 7 Thooar
25C1815
g 8.240
k—/\N‘(‘l—' —— LM385-1.2 Port (Mod EN) |
LinF == I SEQ 750 Data out (DD )
| }___,,,N_,
A e
BS 170 v pd
18 k0
10 0
I's AN »
B 125 kHz{dodk)
22pF  GBAG
$ - 2561815
50EQ Data \pup)
mn
2 8C1815
§ 1ELY

1N4148 x3

511#15.4 29953701904 Tag Aoudivzdalilfaninlulnsneu Insames

]
o el

5.2.1 gunsaifidwatunin Tag

TR D471 2 7
TR LM 385-1.2 1 A
TR 2SC1815 1 a2
MOS BS 170 1 A1
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5.2.2 A1509AUUD Rectangular Loop Tag Coil 125 kHz

4.5cm

7.4 ¢cm

51#5.5 SQUARE LOOP COILY®4Tag

'
a 9 =

5.2.336snnamsnuvasanmmnmivaeeimna

_ 0.0276(CN)’
1.908C + 95 +10h

N = Number of Tums

C = x+y+2h

h = coil Hieght = wire diameter

x = Average width of coil = 4.5 cm

y = Average length of coil = 7.4 cm

C~=119+2d, cm

d = Total wire diameter

b = width of cross section

b ~ n(d ,+0.025) ; spacing ~ 0.25 mm

d ,= Bare wire diamerter + Coating Thick; Coating Max 3/1000 inch = 76.23x (3

d = Bare Wire diameter
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b = n(d+0.01) cm

0.01 cm=100x 107°

mm

=(75+25)x 107 mm

bysx < 0.6cm

& = Skin depth

5 = 1
fuo

= pu, g COH=1,uy =47 x 107 Wm

o =Conductivity, ¢ =~ 5.7143 x 107 (Q-m) 'wie

£ = Resisivity =1/ 175 % 10°°

8_, (125kHz) ~ 0.187 mm

Q-m
mz
1 d
I+ —(—=» Q
( 48(25)’)

r= P i dmm Q
A
A= ZL
= m
4
T, = pt
AC
AAC
A= -’i—(dh(d-za)z)
¢
$d-26 <0:r,, ~» 2
ADC
27 f L
Qu = _._.i....
Tac
é -1 L.
Fadleufy

1, = T (11Q,)
Ry ror = /Rise
1
(ZJTf)zL

1

BW = —
: 2z R, ;,;C

FREQ =125 KHz

Voo
v

DCin

= 4V
=5V

kl

>

1

DD

I

B¢ in

: T, = Series Resistance

< 75 mA

~8 mA:P

70
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(5+1.4+0.1)V
i

P 46V _ L. =Piuwpe =40mw
141, ~8696mA
R, ~4.6V/8.696 mA = 529 Q

5.2.4 Tag Average Size (4.5x 7.5) em’
Bare wire diam =0.16 mm
Total wire diam ~0.18 mm

IvAaInuns 34 AWG

a131% 5.3 Uszans nmlunsAuvaalaTaolsnusaunuanalaiu

~ 4596 V_ ~46V

b{mm) | Ls(ufH) Fsac (€2) BW (kHz)
N ¢ (m) | Lp(uH) | Q. | Thae ) | Rppr | 21Q| C O, N
6.160 71.60 4.850 24.17
22 5.551 72.13 11.60 656.9 2930 f 5.172 | 2247 113.8
6.440 77.81 5.082 24.93
23 5816 78.35 12.03 740.0 308.5 i 5.013 | 20.69 115.3
6.720 84.25 5.314 25.78
24 6.083 84.79 12.45 229 1 3329 | 4.85 19.12 116.4
7.000 90.90 5.548 26.69
25 6.350 91.45 12.87 924.3 3364 | 4684 | 11.73 117.1
7.280 97.78 5.783 27.66
26 6.619 98 34 13.28 1026 349 | 4.519 | 16.49 117.5
7.560 104.9 6.018 28.70
27 6.888 105.4 13.69 1134 360.7 | 4355 | 1537 117.6
7.840 112.2 6.255 29.80
28 7.159 112.8 14.09 1248 371.5 | 4.195 | 1438 117.4
2.120 119.7 6.492 3096
29 7431 120.3 14.48 1368 381.5 | 4.038 | 1348 117.1
8.400 127.5 6.731 32.17
30 7.704 128.0 14.87 1496 390.8 | 3.886 | 12.66 116.6
2.680 1354 6.971 3343
31 7.978 136.0 15.26 1630 3994 | 3.739 | 11.92 115.9
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Tudmveansesgniteezsimiisudeyadhuuiuaslumitsanudwuy (EEPROM) iazeu

doyah Indaldfuniseeu Taslidnuasmshaudade il

6.1 1N39901H
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= - ¥ o o o e w a oA o
ainilii 6.1 iuneesvoanioss Tnsiinesa B wniluneindunaivadndineriinms
i 4 ' ¥ = 1 a o »
Wadoyadalvinioagniie daumein D sziffuneinmemiyalaoil 7418245 Aeiluiiviesnou

or

' ¥ da o L4 ar [ ¥ o«
dadygnadoyalilTyin LED uozldwedn RC6 fu RC7 lumsdarndeyaoonnoinoynsy

I} ] d. "
6.1.2 Tﬂ‘lﬂ FIMINITHYBIUATIIOY

(\ L?'uit_l— ')

ATINMBY

I

YR
FOTURT

fusmni Furmm
noiaeYynIN weinmynIn
INT | ————

aregiuilu
T niohi

Taimze,” AT IVTBUATTT

asaumieT P
Fusufum

, danteen
HeTAIFIB0N

LED

|

T

noiRaynIY

3 'd o 5 ¥
qilii6.2 namalnaninmahnuveaniosen
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. A
6.1.3 duvedllInnINve uATeI M

#DEFINE PIC16F877_

#include <16F877.h>

#define TxD PIN_C6 //use port_c6=transmitt
#define RxID PIN_C7 //use port_c7=reciver
/f#define CLOCK_SP 13560000

#define CLOCK_SP 125000 /i........./2.....//
/fHtdefine CLOCK_SP 3390000 //.........A4...../
#define MAX_DATA_EEPROM 256

#fuses HS

#fuses NOLVP,NOWDT

#tuses NOPROTECT

#use delay (clock=CLOCK SP) |

#use rs232(baud=1100 xmit=TxD,rcv=RxD) //....9600...//
#use fast_io(b)

#use fast_io(d)

#use fast_io(e)

#define led] pin_c0
#define led2 pin_cl
#define led3 pin_c2

#define led4 pin_c3

#define c0 pin_b7
#define c1 pin_b6
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#define 2 pin_b5

#DEFINE 1l pin_b4
#DEFINE 12 pin_b3
#DEFINE 13 pin_b2
#DEFINE r4 pin_bl

void display(void);
INT PASSWORD IN=1,K=0,d=0,h = 0,j = 0,pass,i;
char number key{4] = {0x40,0x40,0x40,0x40};
char PASSWORD,PASSWORD2 PASSWORD3,PASSWORD4,
#INT EXT
VOID EXT(VOID){
putc{number_key[0]);
putc(number_key[1]);
putc{number_key[2]);
putc{number key[3]);

#int_rda

VOID 15232_isf(VOID){
PASSWORD = getc(});
PASSWORD?2 = getc();
PASSWORD?3 = getc();
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PASSWORD4 = getc();
k=1;
h=1;

}

void display(void){
output_low(ledl);
output_d(0x40);
delay ms(5);
output_high(ledl);

output_low(led2);
output_d(0x3f);
delay ms(5);
output_high(led2);

output_low(led3);
output_d(0x76);
delay_ms(5);
output_high(led3);

output_low(led4);
output_d(0x40);
delay_ms(5),
output_high(ledd);



void check_key{void){
//check col 1
output_low(c0);
if(M(input(r1)H
while(linput(r1))
{
number key[d]=0x06;
}
d=d+1;
returmn;

}

if(t(input(r2))}{
while(linput(2))
{
number_key[d]=0x66;
H
d=d+1;
retum;

}

if{(!(input(r3 )N
while(linput(r3))
{
number key[d}=0x07;
}
d=d+1;

retum;
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if(*(input(r4)){
while(linput(r4))
{
number_key[d]-0x99;
}

d=d+1;

return;

}

output_high(c0);

check col 2
output_low(cl);
if(! (input(r))H{
while(!input(r1))
{
numnber_key[d]=0x5b;
¥
d=d+1;
return;

}

if{!(input(r2))){
while(linput(2))
{
number_key{d]}=0x6d;

78



d=d+1;

return;

if(!(input(r3NH
while(!input(r3))
{
number key{d]=0x7f;
}
d=d+1;
return;

}

if{(!(input(r4))){
while(!input(r4)}
{
number_key[d] =0x3f;
)
d=d+l;
return;
}
output_high(cl);

/fcheck col 3

output low(c2);

H(! (input(rIN)H{

9



while(linput(r1))

{
number_key[d]=0x4f;

}
d=d+1;
return;

}

if(!(input(r2))){

while(!input(r2))
{
number_key[d] =0x7d;
H
d=d+1;
return;

}

Hf{({input(r3N){

while('input(r3))
{
number key[d]=0x6f;
}
d=d+1;
return;

}
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if(! Ginput(rd ) {

while(!input(rd))
{
number_key[d]=0x88;
}
d=d+1;
return;
}
output_high(c2);

void show_status(void){

output_low(led1);
output d(0x40);
output_high(led1);

output_low(led2);
output_d(0x3f);
output_high(led2);

output_low(led3);
output_d(0x3f);
output_high(led3);

output_low(led4);
output_d(0x40);
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output_high(led4);

}
VOID MAIN(VOID)

{

SET TRIS_A(0XFF);

SET TRIS_B(0X1f);
SET_TRIS_c(OXFF);
SET_TRIS_D(0X00);
ENABLE_INTERRUPTS(GLOBAL);
ENABLE_INTERRUPTS(INT EXT);
ENABLE INTERRUPTS(int_rda);

while(1){

check key();
delay ms(500);

while(d >3)
{

output_low(led1);
output_d(number key[0]);

output_high(ledl);

output_low(led2);
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output d{number key[1]);
output_high(led2);

output_low(led3);
output d(number key[2]);
output_high(led3);

output low(led4);
output_d(number key[3]);
output_high(led4);

while(k)

{
output_low(led1);
output_d(number_key[0]);
output_high(led1);

output low(led2);
output_d(number_key{1]);
output high(led2);

output_low(led3);
output_d(number key[2]);
output_high(led3);

output_low(led4);
output_d(number key[3]);
output_high(led4);




while(h)
{
if(number key[0] == PASSWORD && number_key[1] == PASSWORD2 &&
number key[2] = PASSWORD3 && number key[3] == PASSWORD4)
{
1=0;
while( i< 255)
{
=0
while(j < 255)
{
output_low(led1);
output_d(0x40);
output_high(led1);

output_low(led2);
output_d(0x3f);
output_high(led2);

output_low(led3);
output_d(0x76);
output_high(led3);

output_low(led4);
ontput_d(0x40);
output_high(led4);

it




1=1+1;
}
i=0;
while{ 1< 255)
{
i=0
while(j < 255)
{
output low({led1);
output d{0x40);
cutput_high(led1);

output_low(led2);
output_d(0x40);
output_high{ied2);

output_low(led3);
output_d(0x40);
output_high(led3);

output_low(led4);
output_d{(0x40);

output_high({led4);
it

>

i+t
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h=0;

PASSWORD = PASSWORD2 = PASSWORD3 = PASSWORD4 = 0;

}
else
h=0;
}
1
}

}

}

6.2 1nTeagnie

6.2.1 AIMYBINVIPNYIE

b

L
E:”I' Q 14 10
4 DD Ty
MCLE e
-
3 |vss
PR
16F628A
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-« L] TX

51763 uamesIMsNILYB AR5 IYNIY
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6.2.3 dauvealilsunsuveundegnvie
#define PIC16F628a

#include <16F628a.h>>
#define TxD PIN B2 //use port_c6=transmitt

#define RxD PIN_B1 //use port_c7=reciver

#define CLOCK_SP 125000 //.........f2ucne. /!
/#define CLOCK._SP 3390000 //..ovvrneofbuver ]
#define MAX_DATA_EEPROM 128

#fuses HS

#fuses NOLVP,NOWDT

#fuses NOPROTECT

#use delay (clock=CLOCK_SP)

#use rs232(baud=1100,xmit=TxD,rcv=RxD) //....9600...//

int PASSWORD,PASSWORD2,PASSWORD3,PASSWORD4;
int k=0;

#int rda

VOID rs232_isr(VOID){
PASSWORD = GETC(),
PASSWORD2 = GETC();
PASSWORD3 = GETC();
PASSWORIM = GETC();
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void main(void){

SET TRIS_A(0X00);

ENABLE INTERRUPTS(GLOBAL);
ENABLE INTERRUPTS(int rda);
SET TRIS B(0X1b);
SET_TRIS_A(0X00);
output_low(pin_b2);

output low(pin_al);

while(1)
{

while(!(input(pin_b4)))
{

putc(PASSWORD);
putc(PASSWORD2);
putc(PASSWORD3);
putc(PASSWORD4);
output_high(pin b2);
output_high(pin_al);
while(!(input(pin_b4))) }
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unn7

minaned

7.1 MminAasdfudanBanuszniunsafunazinaagaiie
s d‘ ] o ul: 1 & v W g'l =4
TaolFunfaoun s Wudsud 12 v.-15V. rnisseuuas 11904 output # Re i1
[ »
wnfiga TumMINg Reader Coil 11 Tag Coil HunrTeznmulumialdmsderinundsny
ﬂ’l A 3 1 =1 1 i { 1] al s z ]
voavamananod thaliwld output Hinnaseu C voa Tag limMunhigaruiu nasnmium
] = o (=)
msnaaslasmsiafiszez 0-5 isuduas Tania 4 yane
o o
AN Rt Y99 Reader

2. ‘iansey Coil Y04 Tag

1
o A

3. JATMA4 Rectifier 499 Tag

'
[ a

4. AANAI Recgulator YeN Tag

1 1 @ o A ' : i 4
m9f 7.1 uaassveandsnufitaldveunie v unazinisagnyio NsLos 0 cm.

Fansou e UL IAnal
Vin Vo(Reader) Coil Recfier Regulater
(Vac) (Vac) {Vdc) {(Vdc)
12.0 4.59 18.2 6.03 5.26
12.5 4.65 18.4 6.08 5.34
13.0 4.62 19.3 6.12 5.38
13.5 4.69 19.4 6.14 5.40
14.0 4.69 194 6.14 5.40
14.5 473 19.7 6.15 5.40
15.0 4.75 19.7 6.15 540

S0



4 T o Ao A 1 ] 1 4
A1 AN 7.2 ll’ﬂﬁﬂﬂ'l‘llilﬂﬂﬁx‘lﬂ‘luﬂ’Jﬂ.].ﬁ‘l]ﬂ\ilﬂ‘iﬂiﬂ']u!.mzlﬂii’NQﬂ'lﬂfJ Nizyz 1 cm.

Fansou Fanda Fanaa
Vin Vo{Reader) Coil Recfier Regulater
(Reader) {(Vac) (Vac) (Vdc) (Vdc)
12.0 3.94 20.5 6.17 543
12.5 398 208 6.18 5.45
13.0 412 212 6.18 545
13.5 4.16 214 6.20 5.46
14.0 421 21.6 6.21 546
14,5 425 219 6.21 5.46
15.0 4.26 223 621 547

4 1 o 4 & 2 ] A 1 4
a1af 7.3 LorAsdveanainui Sa ldve unToee munzAIBIgNUIY 15202 2 om.

Fansou AN Fands
Vin Vo{Reader) Coil Recfier Regulater
(Reader) (Vac) (Vac) (Vdc) {(Vdc)
12.0 4.14 19.9 6.18 545
12.5 4.18 20.1 6.18 545
13.0 523 203 6.18 545
135 4.35 20.9 6.19 5.46
14.0 443 21.1 6.20 5.46
14.5 443 21.1 6.20 5.46
15.0 4.44 212 6.21 547
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A: I ar cl.. o d. 1] J L] d'
A1519% 7.4 AR woamdsuiia lduean3pes uaziaeagnue Nssus 3 cm.

Fansou IANAS Fanaa
Vin Vo({Reader) Coil Recfier Regulater
{Reader) {Vac) (Vac) (Vdc) (Vdc)
12.0 3.12 21.5 6.35 5.59
12.5 314 21.6 6.9 5.62
13.0 3.29 222 6.40 5.63
135 345 231 6.41 5.64
14.0 368 233 6.41 5.64
14.5 370 233 6.41 5.64
15.0 378 234 6.42 5.65

MmN 7.5 uaRsnveanainui ialdveuniesd miaznieqnuie #sses 4 om.

Taniou Fanag Jands
Vin Vo(Reader) Coil Recfier Regulater
(Reader) (Vac) (Vac) (Vdc) {Vdc)
12.0 4.49 18.18 6.12 545
12.5 4.51 18.20 6.12 5.45
13.0 4.63 18.21 6.14 546
13.5 4,68 18.29 6.17 5.47
14.0 4.69 18.33 6.17 547
14.5 4.70 18.35 6.18 548
15.0 4.7 1838 6.19 548

92




A131af 7.6 ueRamveandsnunialdveunseenuazinTeagniie ATz S cm.

Innsoy Tanda N
Vin Vo(Reader) Coil Recfier Regulater
{Reader) {Vac) (Vac) (vdc) (Vdc)
120 419 1531 6.11 5.37
12.5 4.85 15.35 6.12 537
13.0 4.87 15.38 6.12 537
13.5 4.88 15.40 6.13 5.38
14.0 4.90 15.42 6.14 538
14.5 4.90 15.42 6..14 538
15.0 493 15.45 6.16 5.39

7.2 dyqradf idvnmidadoyaszndng Reader il Tag

i
Tek Stop | { g 1 1
LA ML L ¥ 1 i AL | T T ¥ ]
! : : I ud
- . - . 1 . : : . i Cht Pk—Pk
o Lol ] A0
"""""""""""""" C 7 chi Freqg
. B X . 3 . R . i k 124.7kHz2
ST T S AU S UPUREI: SN ST A RN R Low
AL N N L B NN R AL B resolution
. : : : . + - : : : i Ch2 Pk—Pk
A P + 1.20 V
A T.... Co...ioo oo 1o 03 ch2 Freq
X . o : : i N . . 3 124.1kHZ
(2% : : : : t : : : : : Low
S e e - - 4 resolution
NEFETPIR PN S SIPIT RSP R S P A I .
gﬁig_zaﬂmw~ chzi"“SOOrnvm M. ooms A[ chz T ssomv

o 26 Mar 2007
g5 [—500.000s; 17:08:00

7.1 nfSvuieudygnadeyan 1senang Reader f1 Tag
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8.1 agtHanmImaany
A b 3 1 o/ " J s lﬂ'
Turamsnaasamedlounsduiiuanaladuluuaaza us9AUN output 189 Readerd
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General Description

The LM383 is a cost effective, high power amplifier suited
for automotive applications. High cument capability {3.5A)
enablas the device to drive low impeadance loads with low
distortion. The LM383 is current limited and thermally pro-
tected. High voltags protection is available (LM383A) which
enablas the amplifier 1o withstand 40V transients on its sup-
ply. The LM3A8A comes in a 5-pin TO-220 package.

&National Semiconductor

February 1995

LM383/LM383A 7W Audio Power Amplifier

Features

m High pask curment capability (3.5A)

W Large output voltage swing

B Extemnally programmable gain

m Wide supply voltage rango {5V -20V)
B Fow extomnal parts required

B Low distorfion

® High input impedance

B No tumn-on fransients

m High voltage protection available (LM383A})
W Low noiso

m AC short circuit protected

Equivalent Schematic

O Vg
® (T) ( -$ J)
' ha —;
) 4 .J—H‘H-"—'O'w
‘ LN
168 { _‘m
1 L ®
& AOGID
b3 °
HNPUT -INPUT
Connection Diagram
Plastic Package

21 I ) B SUMPLY VOLTAGE
QT
| I I 2 & QUTRIT

OIS ==X

1 T3 1 NOMAVERTING INPHT

TL/H/T145-2

Order Number LM383T or LM383AT
See NS Package Number TOSB

€ 1966 Nakional Bemiconduclor Coporation TLAHA 7145

ARD-BI0M 11 &/Printad in UL 5. A,

lajjjidwy Jamod olpny M/ VESEW1/E8EW1



Absolute Maximum Ratings

If Military/Aerospaca apecified devices are required, Input Voltage 0.6V
please contact the Natlonal Semiconductor Sales Power Dissipation {Note 3) 15W
ffice., altabil R
geak s]::l;:l::;: f:;) av ) ity end specifications Operating Te fre ¢Clo +7°C
] ms,
LM3B3A (Note 2) 40V Storage Temperature —B0°C lo +150°C
LM383 P Lead Temperature (Soldering, 10 sec.} 260°C
Operating Supply Voltage 20V
Output Current
Repetitive 3.5A
Non-repetitive 4.5A
Electrical Characteristics vs = 14.4v, Trag = 25:C, Ay = 100 (40 dB), R = 44%, unless otherwisa spacified
Paramster Condltions Min Typ Max Units
DC Output Level 6.4 7.2 ) v
Quiascent Supply Current Excludes Curmrent in Feedback Resistors 45 8o mA
Supply Voltage Range 5 20 v
input Aasistance 150 kQ
Bandwidth Gain = 40dB 30 kHz
Qutput Power Vg = 13.2V,f = 1 kHz
AL = 44, THD = 10% 4.7 w
AL = 241, THD = 10% 7.2 w
Vg =138V, f = 1kHz
AL = 44, THD = 10% 5.1 w
AL = 20, THD = 0% 7.8 w
Vg = 14.4V,f = 1kHz
R = 40, THD = 10% 48 55 w
AL = 2n, THD = 10% 7 8.6 w
AL = 1.60, THD = 10% ¢.3 w
Vg = 16V, §f = 1 kiz
AL = 40, THD = 10% 7 w
A = 20, THD = 10% 10.5 w
R = 1.60, THD = 10% 11 w
THD Pp=2W, R = 40,f=1kHz 02 %
Pp = 4W, R = 20, f = 1kHz 0.2 %
Rippte Rejection Ag = 50101, f = 100 Hz 30 40 de
Rg = 5001, f = 1kHz 44 d8
Input Noise Voltage Rg = 0, 15 kHz Bandwidth 2 Ny
Input Noise Current Rg = 100 k£, 15 kHz Bandwidth 40 pA
Nots 1: A 02 uF capacilor in series with a 101 resistor ghould be placed es closs as possibla b pins 3 and 4 for stablity.
Note 2 Tha LM3B3 shuts down above 26V.
Note % For oparabing at elevated tempamiures, the devics musl be deraiad basad an a 150°C maximom ion temp and a th of 4°C/wW

junclion lo case.




Typical Performance Characteristics
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Typical Applications

1:1\:

Component Layout

Single Ampitfier
Vg = 20V
Ry = At

Haataink from:
Staver Company

41 Saxon Ave,

P.0. Brawer H

Bay Shore, NY 11706
Tal: {516) 666-A000

Vee

||
A0,

Single Amplifier

16W Bridge Amplifier

N ., .

i

N B2uF 82.F

* Staver V.5

v

TL/H/T145-3

2000 .F

ouTRiT

HEAT SINK ™

TL/HIT145-6

TLAH/T145-6




Micropower
Voltage Reference Diode

CORPORATNION g

CLM285-1.2 /CLM385-1.2

FEATURES

#TightTolerance .............. ... .oioe 1% -2%
@ OperatingCurrent . .. ................. 10pA - 20mA
@ Dynamicimpedance ............... ... .0l 1Q
& Low Temperature Coefficient

PRODUCT DESCRIPTION

The CLM285 / 385 - 1.2 are micropawer 2 terminal band- gap
voltage regulator diodes. Operating over a wide cufrent range
of 10pA to 20mA with low dynamic impedance and stable
temperature characteristics. Calogic utiizes on-chip timming to
provide tight voltage tolerances.

The devices are excellent in portable meters, regulators or
gensral purpose analog circuilry with battery life approaching
shelf fife.

ORDERING INFORMATION

Part Package MaxTempco (ppm) Temp Range
CLM285Y1 SOIC 100 -40°C to +85°C
CLM385T1 TO46 100 0°C to +70°C
CLM385N1 TO92 100 0°C to +70°C
CLM385Y1 SOiIC 100 0°C to +70°C

PIN CONFIGURATIONS
TO-92
TO-82 (N-SUFFIX)
BOTTOM VIEW
1004

| 1 | 2 | 3 4
NC NC NC -
S0 PACKAGE

{Y-SUFFIX)
BOTTOM VIEW




calogic

CLM285-1.2/CLM385-1.2

ABSOLUTE MAXIMUM RATINGS
L 1111 1= 1| S 30mA Storage Temperature. .. ............... -55°C to +150°C
ForwardCument. . .. ...ooovririmnr i 10mA Soldering Information
Operating Temperature Range TO-92 Package (10sec.). . .. ...... ... oot 260°C
CLM285-12. . ... .ot -40°C to +85°C SO Package: VaporPhase (60sec.).......... 215°C
CLMIBE1.2 - oot aeaaans 0°C to +70°C Infrared (15 S€C.) ... ........... 220°C
ELECTRICAL CHARACTERISTICS (Note 1)
CLM285-1.2 CLM385-1.2
PARAMETER TESTED | DESIGN TESTED | DESIGN | JNITS CONDITIONS
TYP LMIT | LMT TYP umit | cwm ¢ }
(NOTE 2) | {NOTE 3) (NOTE 2) | (NOTE 3)
Ta=25%C, Tmm £ IR < lmax
Reverse 1235 1.220 1.235 1.223 VMN | CLM285-1.2/CLM385B-1.2
Breakdown 1.245 1.247 VIAX
Voltage 1.235 1.225 VMmN | CLM385-1.2
1.245 Vmax
Minimum
Operating Currant 8 8 10 8 15 10 pA
A 1 15 15 mV | lunsiRstmA
&fgﬁ:ﬁﬁme 10 20 10 20 mv | 1mA< Ir <20mA
Reverse Dynamic _ -
ednce 1 1.5 1 1.5 2 | ir=100pA, 1= 20Hz
Wideband Noise Irn= 100pA
{mms) €0 60 KV 1 {0Hz < f < 10kHz
Long Term Ik = 100A, T = 1000Hr
Stability 20 20 PPM | 1, =259C £.0.1°C
Average
Temperature 50 100 50 100 ppm~C | v = 100pA
Coefficient (Note 4)

Note 1: Parameters identified with boldface type apply al temperature extremes and for Imin < Ir < 20mA, unless otherwise specified. All other

numbers apply at Ta = T, = 25°C.
Note 2: Guaranteed and 100% production tested.

Note 3: Guarantead (but not 100% production tested) over the operating temperature and input current ranges. Thesa limits ara not to be used

to calculate outgoing quality levels.

Note 4: The average temperature coefficiant is defined as the maximum deviation of refsrence volta%e at all measured tomperatures between

the operating Tuax and TuN, divided by Tiax-Trin. The measured temperatures are -55°C, 40°C, 0

Note 5: For elevated temperature operation, T; max is:
CLM285 125°C
CLM385 100°C

Tharmal Resistance T0-82 S04

180°C/W (0.4 leads) 165°CIW
170°CAW (0.125" laads)

8ic (Junction to Case) NIA N/A

8 (Junction to Ambient)

C, 25°C, 70°C, B5°C, 125°C.



CLM285-1.2 / CLM385-1.2

cal

CORPORANON

APPLICATIONS

WIDE INPUT RANGE

REFERENCE

Vi = 2.3V TO 30V

LM334
Adustable
Current Source

4.3k

auT
1.2

f CLM385-1.2

CENTIGRADE THERMOMETER
vt 2.2
vi V2 90k 25k
LM334 o —AAA—AKA—
OUTPUT
| v AmVIrc
15V —=
] !
ZTké cLM385-12 2h
7.2k
R1
1K
CALIBRATICN

1. ADJUST R1 SC THAT V1 = TEMP AT 1mV/'K
2. ADJUST VZ TO 273.2mV

.|0

FOR 1.3V TO 1.6V BATTERY VOLTAGE = 50uA TO 150puA




18-pin Flash-Based 8-Bit CMOS Microcontrollers
with nanoWatt Technology

- Operating speeds from DC - 20 MHz

« |nterrupt capability

- B-evel deep hardware stack

Direct, Indirect and Relative Addressing modes
35 single word instructions

- Al instructions single cycle except branches

Special Microcontroller Features:

« Intemnal and external oscillator options
- Precision Internal 4 MHz oscillator factory
calibrated 1o 1%
- Low Power Internal 37 kHz osciliator

- External Oscillator support for crystals and
resonators.

- Power saving Sleep mode
» Programmable weak pull-ups on PORTB
« Multiplexed Master Clear/input-pin
« Watchdog Timer with independent oscillator for
reliable operation
« Low voltage programming
« In-Circuit Serial Programming™ ({via two pins)
+ Programmable code pratection
« Brown-out Reset
+ Power-on Reset
+ Power-up Timer and Oscillator Start-up Timer
« Wide operating voltage range. (2.0 - 5.5V)
» Industrial and extended temperature range
« High Endurance Flash/EEPROM Cell
- 100,000 write Flash endurance
- 1,000,000 write EEPROM endurance

Standby Current:

- 100 nA @ 2.0V, typical
Operating Current:

- 12 pA @ 32 kHz, 2.0V, typical
- 120 pA @ 1 MHz, 2.0V, typical
Watchdog Timer Current

- 1pA @ 2.0V, typical

Timer1 oscillator current:

- 1.2 pA @ 32 kHz, 2.0V, typical
Dual Speed Intemal Oscillator:

- Run-time selectable between 4 MHz and
37 kHz

- 4 ys wake-up from Sleep, 3.0V, typical

Pearipheral Features:

-

16 /O pins with individual direction control

High current sink/source for direct LED drive

Analog comparator madule with:

- Two analog comparators

- Programmable on-chip voltage reference
(VREF) module

- Selectable internal or external reference

- Comparatar outputs are externally accessible

TimerD: B-bit timer/counter with B-bit
programmable prescaler

Timer1: 16-bit timer/counter with external crystai/
clock capability

Timer2: B-bit timer/counter with 8-bit period
register, prescaler and postscaler

Capture, Compare, PWM module

- 100 year data retention - 16-bit Capture/Compare
- 10-bit PWM
- Addressable Universal Synchronous/Asynchronous
Receiver/Transmitter USART/SCI
Program
Device Memory et Home 10} ccp USART | Comparators Timars
Fiash SRAM EEPROM {PWM) 816-bit
{words) {bytes) {bytes)
PIC16FB27A 1024 224 128 16 1 Y 2 21
PIC16F628A 2048 224 128 16 1 Y 21
PIC16F648A 4096 256 256 16 1 Y 21

O
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PIC16F627A/628A/648A

—
Pin Diagrams
PDIP, SOIC
O
RAZ/ANZIVREF <] | 1 18 [ Je—s rAVANI
RAJANIICMP1 = | 2 oV e RAGIANO
RAMTOCKHCMP2 «—{[3 8 16 {Je—» RAZIOSCHCLKIN
(-]
RASMCLRIVPE ——]| 4 § 15 | Je— RABIOSCZ/CLKOUT
vss —{|5 B 14 [ Je— voo
RBONT <——{| 6 § 13 [J+—> RBIT10SUPGD
RBA/RXDT 7 B2 RB6/T10SO/TICKUPGC
<
RBZTXJCKG—{ 8 1" ]4—» RBS
RBI/CCP1+——] |9 10 | }+— RBAPGM
SS0P o 26-Pin QFN
g
z % ad
%% ocC
gt &9 &
- D (3 =4
$2g7 29 3 Y
S50, .E5us X853 =-o
éséégnmmmﬁ 82Z z2
SSrooeo Egg =24
I I 323 =3
EERERLEE
RASMCLRIVPP —- 1f}«—s RA?/OSC1/CLKIN
PIC18F82TA/GZBA/E48A ' NGl RAGIOSC2/CLKOUT
Vss—wf| |
NC[ls PICIBFE2TA28A veo
Or-rnomtweraoal Vss —f PIC16FG48A VoD
NC RBT/T10SIPGD
TTTTTTTTTT RBOANT=—>{7 = o _ o RB&T10SO/T1CKIPGC
- O DOy — —
et e
2333 iz 555 38
I RNE -3 g 9«
3358 BES §
§ gz «©

W
DS40044B-0ace 2 Preliminarv © 2004 Microchio Tachnaloay Inc.



PIC16F87X

MICROCHIP
L ————
L] - -
28/40-pin 8-Bit CMOS FLASH Microcontrollers
|
Devices Included in this Data Sheet: Pin Diagram
- PIC16F873 « PIC16F876 PDIP
» PIC16F874 « PIC16F877
MCLRVPRTHY ——= [] 1 u =—= RBYPGD
Microcontroller Core Features: RAGIAND +—e- [ 2 ~—+ RBAPGE
RAT/ANI =-—=[] 3 [} =—= RBS
High-performance RISC CPU RAZANZVREF- w—e [ 4 [} +—s RB4
Only 35 single word instructions to learn RAYANIVREF+ w—a-[ 5 ] +—e REVPGM
., j . RA4TOCK «—a [ 6 [] +— RB2
All single cycle instructions except for program RAS/ANA/SS =[] 7 H < RE1
branches which are two cycle REGHDIANS ~— [ a8 [T w—s RBOINT
. i . : RE1AWR/ANG <— [ 9 [1 — voo
Operating speed: DC - 20 MHz clock input RN g H i

DC - 200 ns instruction cycle

Up to 8K x 14 words of FLASH Program Memory,
Up to 368 x 8 bytes of Data Memory (RAM)
Up to 256 x 8 bytes of EEPROM data memory

Pinout compatible to the PIC16C73B/74B/76/77
Interrupt capability (up to 14 sources)

Eight level deep hardware stack

Direct, indirect and relative addressing modes
Power-on Reset (POR)

Power-up Timer (PWRT) and

Oscillator Start-up Timer (OST)

Watchdog Timer (WDT) with its own on-chip RC
oscillator for reliable operation

Programmable code-protection

Power saving SLEEP mode

Selectable oscillator options

Low-power, high-speed CMOS FLASH/EEPROM
technology

Fully static design

in-Circuit Serial Programming™ (ICSP) via two
pins

Single 5V In-Circuit Serial Programming capability
In-Circuit Debugging via two pins

Processor readfwrite access to program memory
Wide operating voltage range: 2.0V to 5.5V

High Sink/Source Current: 25 mA

Commercial and Industrial témperature ranges
Low-power consumption:

- <2 mA typical @ 5V, 4 MHz

- 20 pA typical @ 3V, 32 kHz

- <1 pA typical standby curent

VDD —» E

V85 e []

OSCACLKIN ——» |:
OSCACLKOUT -—-]: 14
RCU/TIOSOMTICK! w—a= [ 15
RGA/TIOSVCCP2Z o [] 15
RC2CCP1 w—e [ 17
RCYSCK/SCL -—=[] 18
RDWVPSPO -— ] 19
ROA/PSP1 =—s [] 20

[] =— RD7PSP7
[] ~—= RDEFSPS
[] ~—= RODSPSPS
'] «—s» RDAPSP4
] +—= RCTRXDT
I =—e RCETHCK
'] =—e RCSSDO

[] =+— RCA/SDISDA
[] +—s ROAPSP3
[] +—= RD2/PSP2

-
5]

PIC16F877/874

URBESENEBEUYUREYREYERSS

Peripheral Features:

« Timer0: 8-bit timerfcounter with 8-bit prescaler

+ Timer1: 16-bit timer/counter with prescaler,
can be incremented during sleep via external
crystal/clock

= Timer2: 8-bit timer/counter with 8-hit period
register, prescaler and postscaler

» Two Capture, Compare, PWM modules
- Capture is 16-hit, max. resolution is 12.5 ns
- Compare is 16-bit, max. resolution is 200 ns
- PWM max. resolution is 10-bit

+ 10-bit multi-channel Analog-to-Digital converter

« Synchronous Serial Port {(SSP) with SPI™ (Master
Mode) and 12C™ (Master/Stave)

+ Universal Synchronous Asynchronous Receiver
Transmitter (USART/SCI) with 9-bit address
detection

* Parallel Slave Port (PSP) 8-bits wide, with
external RD, WR and CS controls (40/44-pin only)

= Brown-out detection circuitry for
Brown-out Reset {(BOR)

©® 1999 Micmchio Technoloay Inc.
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PIC16F87

s

Pin Diagrams
DIP, SOIC
MCLRAMeRTHY — ]*1 - 23% -— FRI.STIPGD
RADAND ™ 2 27 | - &PGC
rRANANTI=+—[] 3 - 26[] = mos
RAZ/AN2VRes-=— L] 4 ~ 25f] - RB4
RANAN3VRer+=—" L] 5 g 24[] =— rBYPGM
ragmocK =[] & b~ 23[] = rB2
RAS/ANYBS ] 7 o 22[] =+ RB1
vss—[] 8 © 21[] = RBONT
OSCHCLKIN—=[] 9 o 20[ 1 =— Voo
OSC2CLKOUT «—[]10 o 18} -— Vss
RCOMI0SOMTiCKI=— []11 18[] == RCTRXDT
RCHT108VCCP2=—=[] 12 17{] = RC&/TX/CK
RC2CCP1=—[]13 161 =— RCS/SDO
RCYSCK/SCL = [ 14 15[ ] == RCA/SDUSDA
+ 3
b F
£ &
— aog
gzz%% a0
PLCC %"%é!_- ESwe
33z309mRiy
AW E I 3 3]
RAATOCK] =[] 39) - RBIPGM
RASANASS . . g 38[] «—= RB2
REOJ'R_D!'AN5 -—[1g 37[] = RB1
REIWR/ANG  «—w [ 30 [« RBOANT
RE2CSAN? «—=[11  PIC16F877 380 +— wo
0D ] -— 5SS
Vas o }g PIC16F874 5.5, Ro7pser
OSCICLKIN o ]z 32[) == RD6PSPS
OSCHCLKOUT o [ 15 31w+ RD5PSP5
RCOMI0SOMICKT g 16 300 -—= RD4/PSP4
NC 17 291 —» RCZ/RYDT
222N RIVER
[T IE ST IO
ol
5 RERERRRRE!
= |
[T ] N JOrNOMgOX0
x émw-—cm‘-a &%8%%&,%8802
goZooanXoo 8822 °-=ia§
(== N R R :Noa,_%aco
LURRRELrOr 2320098823
ZB323288850 Oxgsraecxx™y
QFP FPrXFCCERREEZ E 8 o
(8]
ISR ERy 2
[l Bl =N b= 0 )
RCT/RX/DT =—= 1T} 13!"'"“3”’”’333333 NC
RD4/PSP4 =1L 2 32T ==  RCOT10SOTICK]
ROSPSPS =TI 3 31— 0SC2/CLKOUT
RD6PSPS =+ TH 4 30E<— Sgcucmn
RD7PSP? ““g 5 PIC16F877 §gm"— VDﬂ
333 —-u:u:? PIC16F874 27HId +—= REAN7ICS
RAQINT ~=—=CII] 8 260 = RE1/ANGAR
RB1 +—eCIif0 25[I1=—= REO/ANS/RD
RB2 =—+CTI] 10 241+ RASANASS
RB3/PGM =10 11ﬁ239252g8;g23m-—- RA4/TOCK
[4Y8) mun;cr.t
g HITHY
mE&EEEn
zzé 22
] gg
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__m —
Key Features
PICmicro™ Mid-Range Reference PIC16F873 PIC16F874 PIC16F876 PIC16FB77
Manual (DS33023)
QOperating Frequency DC - 20 MHz DC - 20 MHz DC - 20 MHz DC - 20 MHz
Resets (and Delays) POR, BOR PCR, BCR FCR, BCR POR, BOR
{PWRT, OST) (PWRT, OST) (PWRT, OST) {PWRT, OST)

FLASH Program Memory 4K 4K 8K 8K
(14-bit words)
Data Memory (bytes) 192 192 368 368
EEPROM Data Memory 128 128 256 256
Interrupts 13 14 13 14
I/O Ports Ports AB,C Ports A,B,C,D,E Ports A,B,C Ports A,B,C,D.E
Timers 3 3 3 3
Capture/Compare/PWM modules 2 2 2 2
Serial Communications MSSP, USART | MSSP, USART | MSSP. USART | MSSP USART
Parallel Communications — PSP — PSP
10-bit Analog-to-Digital Module 5 input channels | 8 input channels | 5 input channels | 8 input channels
Instruction Set 35 Instructions | 35 Instructions | 35 Instructions | 35 instructions

@ 1999 Mirmchin Tachnaloow Inn

D{AN2828-nana 3




	Title Page
	พันภัทร_001.tif
	พันภัทร_002.tif

	Abstracts
	พันภัทร_003.tif
	พันภัทร_004.tif

	Contents
	พันภัทร_005.tif

	Lists of Illustrative
	พันภัทร_006.tif
	พันภัทร_007.tif

	Chapter 1
	พันภัทร_008.tif

	Chapter 2
	พันภัทร_009.tif
	พันภัทร_010.tif
	พันภัทร_011.tif

	Chapter 3
	พันภัทร_012.tif

	Chapter 4
	พันภัทร_013.tif

	Chapter 5
	พันภัทร_014.tif

	Chapter 6
	พันภัทร_015.tif

	Chapter 7
	พันภัทร_016.tif

	Chapter 8
	พันภัทร_017.tif

	Appendix
	พันภัทร_018.tif




