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Abstract

This project is designing and build systematic of radio frequency identification (RFID)
which compose of reader and tag. In the operation, reader will generate an electro-magnetic wave
and propagate it into tag and tag use this source to be own supply to provide every circuit in tag.
Reader have a maximum power of 1.2 watt, but use only 0.490 watt in this project. The reader is a
combination of 13.56MHz oscillator and power amplifier that matched with reader coil that
visualize into Z = 50 ohm that can deliver power to tag in an electro-magnetic form through a
reader coil. Tag will send a 106 kbit/s of data to modulate in ASK and PSK mode that have a
847.5kHz of sub-carrier (followed a standard of ISO15693 for ASK and 1SO14443 for PSK) and
send it into reader with load-modulation method. Tag will receive a power from tag coil through
resonance circuit and rectified with bridge rectify circuit and deliver to regulator circuit for
regulate into Svolt of Vcc to provide all system in tag to work functional.

And then, some data on reader coil will be divided to demodulator circuit with coherent
method to demodulate both ASK and PSK in same time. At first there is a envelope detector with
fc=1.3MHz to annihilate 13.56MHz and recover sub-carrier with squaring loop and divide with 2
to recover 847.5kHz sub-carrier. Then, send to ASK and PSK demodulator to recover data and

send to reader CPU to process with an application of Access System.
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4.13.2 gﬂsmmaqmsﬁauﬂﬁmmuau (Negative feedback Configurations)

4.13.2.1 Series-Shunt feedback
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4.13.2.2 Shunt-Shunt feedback
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4.13.2.3 Shunt-Series feedback
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4.13.2.4 Series-Series feedback
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51/ 6.1 Block diagram HEAINTVIUUBI2995 1WA IUYDS Reader
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6.1.1 3995 Oscillator #taz Power Amplifier Driver

L {(on toroid)

J:JaszfL 22n

LOWr | LOWr
100u

= 33p
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.u————{ I_O—
LA~

KTD882

A
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w
o
O

gﬂﬁ 6.2 2925 Oscillator 1181 Power Amplifier

yingoziitasseenilu 2 dau Aw 2993 Oscillator s wiadayaod Carrier
PR P P Sw Y a 1 Sld' aan g aq 9 ar
Asaud 13.56 Mz Feziidngrumuiium ldindiiamed 1lumsliunasue I, uaz
- . 9 o o [ a Y .
Aqasiaeaiiuiges Power Amplifier 19lumsveneiidavesdaanaui14In3993 Oscillator
Y d' 1 o @ 1] ] . e 9/ né [} dy
I SiunasnnefszannIns & d i Reader Coil 1 Tag 18 aransludui

[ 14
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6.1.2 M3 (NI), . ¥8333959 Reader Coil

91N@LUA1TT 10 Number of turns and current (Ampere — Turns) 484 AN710 Antenna

circuit design for RFID application M1 5 YB3 Microchip

2 2\13
(NI) _ 2VTAG(rm:) (a +r )
ms 2 £ S (MO, Mo G COSK
Tﬂﬂﬁ S = Tag loop Are (cm’) = (5x8)cm 2 - 4x100°m

cosa fmualividy 0.95 ieilumyuiemioveIn13919 Tag (Margin o =18°)
Viacems = 78 Vims 1ulviua continuous
f = 13.56 MHz

f, = 47x107 Hm

ﬁ' 1 d' T 9/
iounumasiaenadlugas oz 14 .

38.34(a* +1)"
(NI) ms = (a i 2)
’ (nQ ) a

910 Loop Reader Coil Y119 (3x6) inch”

3 inch

a = Read Radius = =38%x10"m



TAG Parameters

C,(PF) Q. BW (KHz) nQ,
693.5 17.10 693.2 17.10
175.5 5.583 2429 11.17
78.76 2.589 5238 7.766

M15197 6.1 A1 1aaen1A I ved TAG

y 9 : >
1ufia1% TagCoil n = 2300 mswasiuldi @Q,),e = 11.17
A o 1A A . 14
iieguAuAuNoMan (Margin factor = 0.9) 11& (nQ, )y = 0.9x11.17 = 10.00

Unue (10, )y, FUM a3z 14N

(NI) =2655(0.038"+r*)"

T (NI) sefiamuduRusfual 7 AN

¥ (cm) (NI )ms . A-T
0 0.1457
1 0.1611
2 0.2102
3 0.3013

M3 62 mauaasay 7 &y (M) Aldnnmsumusirlugas

3

£ A - ' Pt ¥ 1
2alulnseuiig09n1s Reader MA113081U Tag  1ANITEE r= 3em CPAL-R

(NI) _=0.3013 AT #i Loop Reader Coil ¥W1A (3x6) inch’
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N=18%U , R, =20 Q Q=5

1

0.3013/1.8 = 0.1674 A_,
P = 560.4 mW
A o @ Ao A P ' Yo Y o o 9/
Gﬁﬂlﬂuﬂ'laﬁﬁ'luﬂﬂ'lﬂi’!ﬂ'ﬂ Reader il'lUGl‘Hﬂ‘U Tag 11073 Tag Uﬁﬁ'liniﬂﬂ'l\?'lullﬂ
[ 3 A Yo o A 1 Y o =S =1 S Yo @
SafuelRfgea1ufi Reader  9101WfY Tag Tauifisane dldddsnugega
P=12W i Vec=95V variable (3214 IC LM317 flugnssilumstius vee)

%Sblﬂ Vec— Vsat = 85V

6.1.3 MIRIMINM3 Matching Output Impedance Tislnaa 50 (2

¥
T las901uiiag ¥ Network C, 91 Application Note AN267 (Matching Network

Designs with Computer Solutions)

AY
il
Cout

oy

DEVICE TO
BE MATCHED Network Co

51/ 6.3 Network C, 910 Application Note AN267

MINOIARAVDII9T 1UAIU Power Amplifier funoadnnesvemsuFanes KID
882 1ziaiionT1 T Output Impedance (Zc) YUTUBLY 2 1¥11983A1 Cob (Cob = 50pF)
flo  Z.[100pF

_ 2 2
Veaunr ~Vour)” _ 85 _ 30 1040
2(1.2)

Tavit Z, = o
OMAX
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LR
4@> % z, :‘;__IOOpf 4@> %RI C out

gl 6.4 aswdsuganudnmuuyusuilueynsu

#1151 Network C, Az Output Impedance (Rl)A i’)'quﬂﬁJﬁl‘U Cout 5&%1;?]141‘3%:#’1’9@
_u1Ja3A1 Output Impedance (Zc) it} C 100pF &1uaun13 U Application Note AN267 ®NN1NT

v Y d‘ LY 3 d' LY
wadnIANUAUMUNYUIUNY Lﬁummmumuﬂagﬂimu
Rp

Rs= —————=
57 1+ (RpfXp)?

17.37Q2

X oo =Xp = =1
C100 pF ? 27(13.56 MHz)(100pF)

unumugasezld
30

R=R, = = 28.16Q ~28Q
30 ;
1+C% 737
X, =X, =(_2—?'Il793(730—)=7.29

o . a v 9 i
1NA1519984 Network C, 1013 Matching fu1audumn 50 € dio R, = 280

warld Q=5 swldn X, =140,X., =56.41,X , =164.82

=1 _ .
= /27r(13.56M)(1 40) " 83.84 pF
| B
€= /2n(13.56M)(56,4 )= 208.07pF
164.82 03,011

T On(3.56MHz)
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6.1.4 msf‘hmmmﬂ'1 L 194 Reader Coil ‘71 13.56 MHz ttazm s Match Coil

C1 L (coil)

5 50 £cz R1

gﬂﬁ 6.5 3995 matching load 50 Q

¥
S99 Reader Coil 1.8 5011 Jaa11Anil

L = 145pH Q= 0.5829 N f=2kHz

low freq

f = 57.2 MHz

self res
& . a Y
atalu Coil 338 L ¥u1u0gnU C,
1
=2 s L,
( T f.;elfres) x lowfreq

Xe, = j123.54||—j2197.96 =116.9941Q2

=5.34pF

X 1= 23560 = - Liowgreq

L sops =1373pH
2nms ¥ Q=5 waz X, = 116.9941 Q demluilanisneain Application Note AN267

§ 13 3 Network C, 9214
X, =900 C, = 130.41 pF
X,=315Q ; C,=312.99 pF
R, =182

1
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6.1.5 2905000 5%d (Demodulator)

Reader Coil

1= 1.3 MHz

T4HCHE XOR

LM383 Comparator SOK LPF

Muftiplexer
soioam e (FET>——o . 4_0<)——
ENB C

!—GD Mux Sefaclor From CPU

51l 6.6 19AT0OATHA

Aq ¥ LY dy (.Y Ay ¥ 1 R o o
Lqasildlumsnens Atz sdyanud ldnndumes Reader Coil wuiludayan

. Y dy [ 9 1 v 24
input Tagnsasooastiaiiszue 1 uauaise fo

1. 329 Envelope Detector

10n 1n4148  ggqy

G——— =
From Amp
/N 1n4148
680p 500
1k

|

gﬂﬁ 6.7 1993 Envelope Detector
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]
=

fnthidhesnieannuage 13.56 MHz oen'lyl teldld Tyanuniinaug
A o v v v a 9 . e v
847.5 kHz (Sub-carrier) NYIIMSINIHANUUAYDYABONI TagransezlgmInseaiuy Low
. P P <& o 9
Pass Filter order 3 (n = 3) U3 Butterworth NA140 1.35 MHz Was R, 300 Q Faz R v
Qs d' t:' S [ t:' d‘ =Y
aanaiin11 850 kHz UoasIn1saanan 0.5 dB Lo Wy IMNANE 13.5 MHz ¥BAIINTT

aAnou 60 dB

2. 29s5vengusaduiiimsteundunuUaLUUY Parallel Output Series Input (POST)

To
Comparator

From
Envelope

31]‘71 6.8 1995 V818L IR UTIBUAS UL BALILUY Parallel Output Series Input (POSD)

dy 3 9/ = ar o ay 9o
Tas1993 89z R Al unsvenous aduvead g1 1A5 111911995 Envelope
A o Y 1 o @ 1 - s o
Detector 108Ti8AT 1401015 IRUVB995 (A,,,) YTE10 55101 d113UA1 LC MNADAIAALADS
é ay 9 T 4 {
2o Fumanenveins auuaninnudimmu R, lumeselilszine 1 Q) inuD Sub-

carrier 847.5 kHz fmualfisl Bandwidth 400 KHz 92 14f1 C = 1nF uag L =33 pH
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hod

3. 1395 Iad1anuFuanas Sub-carrier 847. 5 kHz

o o

Y 5V
TA 7358 | l l | I
1 9 2 : v
| 74HC393
5V
1do ) 10n 100n ™ CLK GND {2 GND
LT o3
From Amp 1 L 1n L— To PSK Demod (Xor Gate)
N I fn|
= 2t
1n 1N4148 10k 5k
82u {00p . % > .
10k 5k
ll 1N4148 20p 4.7u
1 11 I

g1l 69 2wvsadrsAudeyaal Sub-carrier 847. 5 kiz

Ay y_ A LA v . A
ANHANADIUNTAT AT Y IU Sub-carrier iHDIVINHYYIMY Sub-carrier N D
o ° 1 Y] o 3 o
41111914m35  Demodulate 3e1fiuiazAvaiiiansafiu ioszldneasiadeyasin Tag

Y 1 [
wu PSK 1ded1agnaes Tﬂmwsﬂwmmm5ﬁ1ﬁmiywmﬁmumﬁﬂsmmmaqma:ﬁ

DD

v o

L5 eS U 3NN ALIBI(Mix signal) 428 IC TAT358 v lddaaninay

ﬂ ' A o a 4 da @ A a T A as
11114 2 MvaeaNUDaYNUAY HINAD ﬁﬂluﬂ{ﬂﬂlﬂllﬂ'ﬂuﬂﬂiziﬂm 1.695 LAIUBDI N T U

T
=

=) [ ° os - [y a {
A9 2T ninn sahinvmevinavesdyy Ay IC LM393 fmsdleuusadudededn

v
o =}

v v v
w1an udaseihdgaanlailiflewdh 1c 74HC393 adudamsdaanuanud 1.695

Muz Jiludaanunnum 847.5 kHz uae1v9iimsnsuanetiaorfiuiudyan
Ed

ANy X o A . @
Lﬁﬂﬂ\lﬂ % iyﬂ]u1ﬂ!uﬂﬂﬂ iyig’]m Sub-carrier HUIBON
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4. 19300AsHaDAdeYA

i 74HC86

w_or

5v

Data Mod
From Amp

4___

L—D From 74HC393

300p
< 5v LM393
1k ¥
z 5v
1k
To
Multiplexer

= v a
51 6.10 2NaTRRATHADTAYEYD

ﬁm’fagaﬁu%z‘lﬁmamiﬁmﬁa@mﬁﬂﬁ@mmé’wmiﬁw Exclusive-Or  (aysy1o4

< o~

[l ] b4
Sub-carrier ffimssTaRuTiadeyauuD PSK f deyae: Sub-carrier fard1ady

= o Y 3

Tun13N1 Exclusive-Or ffigﬂﬂﬂ!‘l"l‘ﬂNL‘*UTUUQﬂdﬁlliﬂﬁuﬁﬁlﬂé‘Lﬁﬂdﬁu ERIIERNEtY

a

Qe

o

mstidayeal Sub-carrier Famsdhswaduiadeyauyy PSK NlvalszuI 60 mV U

YA 1 9 9 <2 o . W [
yersuinaleiaszinm s Vv a0 IC LM393 uda941i1 1) Exclusive-Or nueyay1as Sub-

E4

. A v 2 v ] Ay gt 1.:'] a P ~ @ A A
carrier N3 19¥U A8 IC 74HCE6 %4 output 'ﬂwlﬂuﬁ]ﬁil uUﬂﬂ!@ﬂgﬁ‘V’l@’m’ﬂZﬂJﬂ’liﬂﬂUL‘V‘lﬁﬂii’)m

=) s ng UKY [ . ci o . t A s =) 1
afeInu Tasaedfudyny 1o Sub-carrier Fvinanslewilu input Iiimsndumlaviolsi
b4 T

a9 ~ Y] 9 o @ = a A &
%Tﬂﬁﬂﬂ@y’ﬁﬂﬂﬂﬂiﬂﬁﬁ]’f)ﬂiJ'l‘lﬂuu ﬂmafyﬂpmmmuwumma 1.695 MHz UB<
Yy v o R oA ° vy o A ' Y A
847.5 kHz 890U1RIY ﬂ\‘luuﬂx‘lﬂﬂ'ﬁ‘ﬂ'ﬁ]\‘iﬁ)'iﬂ'ii’)\ﬂ’ﬁ"U@M"ﬁl'ﬂ"luuﬂﬁ'liﬂ'iﬂﬂ'luiﬂ‘lﬂ fiD VI
. A A Y 9/ A oA s A a a v ¥
Low Pass Filter NA140 50 kHz LLﬁ&’LLi\‘iﬂu@'l\‘1’E)\‘I‘V]ﬁ'liﬂ‘iﬂ‘]Ji‘lJ“r‘I'lﬂ'l“V]LWM'lZfTiJ“V]i]%;’ﬂ'ﬂﬁvlﬂ

Y = 1 3
"U@Nﬁﬂé\lﬂx‘]ﬂ'ﬁlw'luu g\")ﬂ IC LM393

S
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6.1.6 fidendygnudeya
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ksp10

To
PIC

a v

From 74HC393

st 6.11 seesidendyaudeya

s

s
as w 9 . asr
asasrau laiuersinisnamla Sedeeiinis 1@
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iesnndagiudoya

Multiplexer (IC 74HC257) W@0n foyanadiionsoldould lae fuanaudeyaniloudi 1y

]
=~ as @ [

. 4 9w Y Y o t Ao o 9

(1 input fusrlddyanadeyaioeasiaunld Fudyanadmanitinnadumande
= 4 A o < o A [ o o 3/

s uFaes KSP1o latildamainin CPU (PICI6F877) 1udaien aanuiazai 1y
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6.2 N1TONIUDIIDI IMAINUBA Tag

ITag
D1-D4 Ds e
Bt B >
e l Tag T
LTag / Cp TCR Regulator VfD Tag CCT
Y Data

! o
i 6.12 udenlaozinTuueINs Tag

nngiuaasliin udnlszneundnuesaensil Tag Tao Ly, Fuuaaandarimiini
Fhumemedu-dedaanszning Reader g Tag  d3U Cp Fnthiduaaess s
1 s A Py A A a .
$2uffu Ly, 199100 13.56 MHz Lagiia 1910 Tag A& uaiia Passive luflundetngndeau
agnuly uaezddmsmiienimdanu (@glugdysenszuaady) 910 Reader audnuni

L. 3aduslufies Zoaiinaessaa 1Ws (D,-D,) imarnrhisdas aduldiduIvass mﬂuu
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&l et

2 o o Ay g 1 o @ [y { A

2 s T duasessagamesan BT7150 Wudaauguussiuldaii s viveifiu
1 v Y a ¢ 1 a @ 1 ar {

ungesiwlideslituglnsaldrauy Tag Tagazil zener diode Hoarulildlussdun

1199199 HT7150 1AW 18V

6.2.1 My C, 91 Tag Coil
¥
&%) Tag Coil 2 501 9z inA AAaT

f=2kHz

=h.

L = 840 nH , Q=0.0297"

low freq

f

self res

= 97.5 MHz

! a o
a4l Coil 938 L vuuegnu G,
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1
(2ﬂfse[fres)2 X Llowfreq
X 1= Zyssomm: = X

=3.1721pF

| X = j71.568]-j3.7001k =70.2C2

Llow/req
Ly, sqae = 824.06nH
C i3 sommz = 167.17pF

6.2.2 29p NN ludI1UYee Tag
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l
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—aE AR ) 1 T—[}
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QD o — i[

GND CT - L

4
517 6.13 2995 Tag

¥
Nﬁ)i“lumumm Tag %SLL‘]_NL‘]dJHﬁ'JuEJ’ElEJ‘]ﬁQH
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Gudulusunsudan
MIBwnaTIvg

¥
ATIRDUUNEITBIEMNE TN ‘l

h
Bit INTCON,RBIF = 1 7

- Yes ¥

h 4

' Bit INTCON,INTF = 1 > ..... Yesp!

i

Gunllsunsutiay
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|

¥

Qit PIRLRCIF=17 >, Vesl

Return from
Interrupt
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naduinaiiwneiaaunTy

A
31]71 7.3 Interrupt Vector
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HaN1INaaod

1 o A 1 1 4 o = LS H

asnaaeUANLEINIT0 IUMINEIMAEINUNTZEZH 1A WEINT IATIERMIZEZAIND
PR Py ° 9 a = L4 A = t o w
figa 1 Tag annsoiiauldamnlnd Tasling ey 3 40150 AD N power amp AINAINUGIYA

1 [-d o A A ) 1 (-3 @ (;
( Vee = Veemax ) @981830UATINUL ( Vee = % Veemax) 1y AAUNMAINUM YA (Vee = 1.2V) Ty
SunMTIaNILuad Tag udAsa UMM ioasiaoulsantnmusimsdwiu lay
<y v ¥ VY

namsnaaoen 14 ausonaaslaaua1ing 11y

8.1 Waminaaol Load Regulation

TTezNg (cm)

R(Q) 0 1 2 3 4 5

\ P \ P v P \ P \ P Vv P
Vo) | (W) | (Vi) | (MW) | (Vi) | (MW) | (Vims) | (MW) | (Vems) | (MW) | (Vi) (mw)

500 | 3.20 | 20.48 | 3.10 | 19.22 | 2.90 | 16.82 | 2.30 | 10.58 1.80 | 6.48 | 1.30 | 3.38

620 | 3.80 | 23.29| 3.50 | 19.76| 3.16 | 16.11 | 2.80 12.65| 222 | 7.81 | 1.50 | 3.63

1.2k | 5.80 | 28.03 | 5.70 | 27.09 | 530 |23.41 ) 4.30 %5.41 | 3.20 | 8.53 | 2.30 |-4.41

sk | 10.40 | 21.63 | 10.40 | 21.63 | 10.20 | 20.80 | 8.90 | 15.84 7.20 | 10.37 } 5.60 | 6.27

Frelent (cm)

R(Q) 6 7 8 9 10

v 3 v P v 3 v 3 v 3
Vemd) | (W) | (Vi) | (mW) | (Vo) | (MW) | (Vi) | (MW) | (Vi) | (mW)

500 | 1.80 | 6.48 | 0.60 | 0.72 | 043 | 037 | 0.30 | 0.18 0.17 | 0.06

620 110 | 195 | 1.80 | 5.23 | 0.56 | 5.06 | 0.40 | 0.26 | 0.25 0.10

12k | 1.80 | 2.70 | 140 | 1.63 | 090 | 068 | 0.70 | 0.41 0.40 | 0.13

5k 430 | 3.70 | 3.00 | 1.80 | 2.10 | 0.89 | 1.50 | 0.45 | 1.07 0.23

d' . - ] A 9
A1 1N 8.1 LAY load Regulation NITYTAINT) 1149 Reader Gl"]f Py




P{W)

0.176

0.156 -

0.136

0.116

0.096

0.076

0.056

0.036

0.016

-0.004
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Distance{cm)

g~ R = 500
—&R =620
s R = 1.2k
= R = 5k

3‘1]‘?1 8.1 n51W load Regulation Pyzoza1e 11/® Reader 1% P

FLEZNN (cm.)

RUQ) 2 3 4 5
v P v P v P v P v P v P
Vo) | (MW) | (Vimg) | (MW) | (Vi) | (MW) (Vems) | (MW) | (Vems) | (MW) | (Vi) | (mW)
500 | 11.80 | 278.5 | 11.10 | 264.4 | 10.10 | 204.0 | 8.60 | 1479 6.70 | 89.8 | 550 | 60.5
620 | 13.60 | 298.3 | 12.80 | 264.3 | 12.00 | 232.3 | 10.50 | 177.8 | 8.00 103.2 | 6.80 | 74.6
1.2k | 19.70 | 323.4 | 19.50 | 316.9 | 18.30 | 279.1 | 15.90 | 210.7 12.70 | 134.4 | 10.70 | 954
5k | 33.00 | 217.8 | 32.00 | 204.8 | 31.20 | 194.7 | 28.90 | 167.0 | 22.60 102.2 | 18.80 | 70.7
FrEIznge (cm)
RUQ) 8 9 10
V P v P v P v P v P
Voms) | (W) | (Vige) | (MW) | (Vo) | (MW) | (Virns) | (mW) (Vems) | (MmW)
500 | 430 | 37.0 | 3.00 | 180 | 240 | 115 | 1.70 5.8 155 | 48
620 | 5.40 | 470 | 460 | 341 | 3.80 | 233 | 3.10 } 155 240 | 93
12k | 890 | 660 | 760 | 48.1 | 670 | 37.4 | 550 | 252 | 4.30 15.4
sk | 16.00 | 51.2 | 1150 | 2655 | 970 | 18.8 | 6.70 9.0 560 | 63

1519 8.2 1EA4 load Regulation T15202A197] /8 Reader 19 0.5P,
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0.549 -
QLABG i
0.349 -
R = 500
wagpeo Rz 1.2k
0.149 R=5k
0.049
.0.051 2 4 6 8 10 12
Distance{cm)
3‘1]‘?] 8.2 n31M load Regulation NIzoraN) i§io Reader 19 0.5Pux
sTETNN (cm)
RUQ) 0 2 4 5
Vv p v P v P % p % p v P
Varms) | (MW) | (Vime) | (MW) | (Vi) | (mW) | (Vi) | (MW) (Vims) | (MW) | (Vims} | (mW)
500 | 16.4 | 537.9 | 15.5 | 480.5| 139 | 3864 | 12.4 307.5| 9.7 | 1882} 82 |1345
620 | 18.8 | 570.1 | 17.3 | 482.8| 15.5 | 387.5 13.1 | 276.8 | 18.0 | 188.1| 9.4 | 142.5
1.2k | 26.0 | 563.3 | 25.2 {529.2 | 24.3 | 492.1 21.7 | 392.5| 18.0 | 270.0 | 14.3 | 170.4
5k 390 | 304.2 | 37.5 | 281.3| 38.6 | 298.0| 37.9 287.3 | 34.5 | 238.1| 30.8 | 189.7
sTazne (em)
RUQ) 6 8 10
% P Vv P Y p Vv p Vv P
(Vews) | (W) | (Vi) | (MW) | (Vi) | (MW) | (Virs) | (MW) (Vems) | (mW)
500 6.0 72.0 45 | 405 | 38 | 289 | 2.8 15.7 24 | 115
620 7.3 86.0 58 | 543 | 45 | 327 33 17.6 | 2.7 11.8
1.2k | 12.6 | 1323 | 9.0 | 675 | 72 | 432 5.7 27.1 | 44 | 161
5k 253 | 128.0 | 19.5 | 76.1 | 146 | 42.6 | 12.9 333 9.6 18.4

15197 83 LA load Regulation 732026199 118 Reader 19/ Py
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121 e e 1 R 1
1.01
0.81
e R =2 500

0.61 i

P{W) =R = 620
0.41 ) o R 2 1,2k
0.21 R= 5k
0.01

-0.19 -

Distance{cm)

a . A 3 A 9
51/l 8.3 uaA Load Regulation 1153027197 11/® Reader 19 Pyyax

8.2 HaMINATOU Line Regulation

Saanuarsalums regulate Iassveslod HT7150 Fudlu'lo® 5 volt regulator WO

as19aeuansase ezl CPU PICI6F628 1€ o8 1afeane 1194910 CPU fanand Apanis

Ielass 5 volt it Razsauluanudvosdaguuiinigend 12 MHz

Vreg (V)
tength R = 50082 R=62082 R =1.2kQ R =5k(2
0 4.96 4.97 4.98 5.00
1 4.96 4.97 4.98 4.99
2 495 4.96 4.98 4.99
3 4.94 4.95 4.96 496
4 4.98 4.95 4.96 495
5 501 5.04 4.94 4.95
6 3.82 4.15 4.99 4.96
7 2.99 3.25 504 496
8 2.33 2.51 4.78 5.03
9 1.75 1.98 3.90 5.04
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Vreg (V)

ength R = 50082 R = 62052 R = 1.2k€2 R =5kQ)
10 1.32 1.60 3.04 5.06
11 1.14 1.32 2.39 5.02
12 0.82 1.00 1.92 3.80
13 0.53 0.82 1.69 2.80
14 0.34 0.60 1.30 1.85
15 0.21 0.42 0.98 1.33
M9 8.4 LAAY Line Regulation fsvoraie
v(v)
6
—6—R =500
R = 620
R = 1.2k
=R = 5k

Distance{cm)

= . .4 '
/7l 8.4 N3 Line Regulation N3¥8zAN

20
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Assembly Code §11151 CPU UMIA30981Y

LIST P=16F877A

#INCLUDE<P16F877TA.INC>

__config_HS_OSC & _WDT_OFF & CP_OFF & BODEN_ON & PWRTE ON & _LVP_OFF & _DEBUG_OFF

>

#DEFINE
#DEFINE
#DEFINE
#DEFINE
#DEFINE
#DEFINE
#DEFINE

COUNTI
COUNT2
COUNT3
Time_Delay
LED_Light
COUNTO
W_TEMP
STATUS_TEMP
Second_to_dalay
Wrong_Count
FSR_TEMP
OFFSET

SIZE

mux_count

FIRST Digit
SECOND_Digit
TRIRD_Digit
FOURTH_Digit
FIFTH_Digit

FIRST Password

SECOND_Password

fuse high speed osc, watchdog timer off, chip protect off, boden on, power up timer on,

low voltage program off, debug mode oft

RS PORTC,0 : define fabel to port
E PORTC,1
BEEP PORTC,2
Right_Light " PORTC,3
Wamn_Light PORTC, 4
Stop_Light PORTC,S
Mux_Pin PORTB,
EQU 0x22 N set address for used register
EQU 0x23
EQU 0x24
EQU 0x25
EQU 0x26
EQU 0x27
EQU 0x28
EQU 0x29
EQU 0x2A
EQU 0x2B
EQU 0x2C
EQU 0x2D
EQU 0x2E
EQU 0x2F
EQU 0x30
EQU 0x31
EQU 0x32
EQU 0x33
EQU - 0x34
EQU 0x40

EQU 0x41



TRIRD_Password

FOURTH_Password

Master_Address_ | EQU
Master_Address 2 EQU
Master_Address 3  EQU
Master_Address_ 4 EQU
Flag EQU
Address_1 EQU
Address_2 EQU
Address_3 EQU
Address_4 EQU
IDnumber_1 EQU
IDnumber_2 EQU
IDnumber_3 EQU
IDnumber_4 EQU
Misc_1 EQU
Misc 2 EQU
Misc 3 EQU
Check_sum EQU
ORG h'0000'
GOTO
ORG h'0004"
BCF
BCF
BTFSC
GOTO
BTFSC
GOTO
BTFSC
CALL
RETFIE
ISR_PORTB
BCF
CALL

EQU 0x42

EQU 0x43

0x50

Ox51

0x52

0x53

0x60 ; set address for used register for rfid reciever

0x61

0x62

0x63

0x64

0x65

0x66

0x67

0x68

0x69

0x6A

0x6B

0x6C

3 program start -> goto main
MAIN
STATUS,RPO ; select register bank 0 for INTCON register
STATUS,RPi
INTCON,RBIF H check interrupt overflow of PORTB
ISR_PORTB
INTCON,INTF o check interrupt overflow of EXTERNAL INT
ISR_RBO
PIRI,RCIF
check_flag
 interrupt service routine for PORTB

INTCON,RBIE ; disable portb interrupt to prevent any jamming

Scan_Key ; use function 'Scan_Key'



BCF INTCON,RBIF ; clear interrupt flag

BSF INTCON,RBIE ; re-enablc portb interrupt
BSF PORTA,I .  initialize row check(for keypad)
BSF PORTA,2
BSF PORTA,3
RETFIE
ISR_RBO ; interrupt service routine for PORTB
BCF INTCON,INTE ; disable ext interrupt to prevent any jamming
CALL Change_Password ; call function ‘Change_Password'
RETFIE
ORG 0x0020 ; address for table
Message | ADDWF PCL : add 'Program Counter Lower’ bit with offset for select character
DT 0V PSS w0 L
Return
Message 2 ADDWF PCL
DT lEl,lnl,ltl’Iei’lf,' I,!nl’lel,(wl,l I’lPl,(a‘,lsl’ls|’I "I 1
Retumn .
Message 3 ADDWF PCL
DT lw!,lri,lol’lﬂl’lgl,l l’lPl’lal"S"lS"lwl’lol,|rl,|dl’| I,l 1
Return
Message 4 ADDWF PCL
DT IM{,la"ch’lhl’lil’lnl’le"i I,'R‘,lel,'sl ,'t','a',‘r','t’,‘ 1
Retun
Message_5 ADDWF PCL
DT !Pl,lal:s!,'s',lw';o"lr':d"l ',!Cl’lh"lal’ln|,lgl’lel,ldl
Return
Message 6 ADDWF PCL
DT 1 l’l l’l l,(Sl,lul:cl’Icl”el,lsV,!Sl,lf"u"lll’l "1 l,! 1
Return
Message 7 ADDWF PCL

DT 1 A',‘C',‘ cl’|e|’ls"|sl’l l,lG','lJ’Cal,lnl’it"l !I,l!l,l!l,l '



Message 8

ADDWF PCL
DT o R R AR oS R SKER U ARAR
Retumn
Message 9 ADDWF PCL
DT lEl,le’lel,lvl’lal,lti:ol’lrl’l l,'Ul’lpl’l l,ltl,lol,l.l,"l
Return
ORG h'0100 4 main program address
MAIN MOVLW “1" H Enter Default Password Here. ..
MOVWF FIRST_Password
MOVLW "2"
MOVWF SECOND_Password
MOVLW "3" .
MOVWF TRIRD_Password
MOVLW "4"
MOVWF FOURTH_Password
MOVLW 0x55
MOVWF - Master_Address_l
MOVLW OxAA
MOVWF Master_Address_2
MOVLW 0x55
MOVWF Master_Address_3
MOVLW OxAA
MOVWF Master_Address_4
CLRF Wrong_Count
;=-mrraeememmmsewm—-——-- Define Main Program
IDLE BSF STATUS,RPO

MOVLW b'11110001'

CLRF
MOVWF

Return

; set direction of signal on port

TRISA

TRISB



MOVLW b'11000000'
MOVWF TRISC
CLRF TRISD
MOVLW h'06’
MOVWF ADCONI

; assign porta as digital i/p, o/p

BCF STATUS,RPO
;BSF INTCON,GIE ; move interrupt enable to end of initialize LCD
;BSF INTCON,RBIE ; to prevent unwant key touching
BSF PORTA,I  initialize row check(for keypad)
BSF PORTA,2
BSF PORTA,3
BCF Right_Light ; reset any peripheral
BCF Warn_Light )
BCF Stop_Light
BCF BEEP
BCF INTCON,INTF ; clear interrupt flag
MOVLW h'30 ; sel pointer to first data to store password
MOVWF FSR
GOTO initialize LCD ; goto initialize LCD
K - Scan Key
Scan_Key ; initialize porta for key scanning
BCF PORTA,1
BCF PORTA,2
BCF PORTA,3
Polling_Scan BSF PORTA,1 ; set bit first row of keypad
BTFSC PORTB.4 - key 'I' preesed? if no -> skip to check key 4
CALL  Keyl_Pressed ; pressed on key 'l call "Keyl_Pressed’ function
BTFSC PORTB,5
CALL  Key4 Pressed
BTFSC PORTB,6
CALL  Key7 Pressed
BTFSC PORTB,7
CALL  KeyStar_Pressed
MOVLW .30 ; delay for a while
CALL  Dynamic DELAY »
BCF PORTA,1 ; nio pressed on 15t row -> goto second row
BSF PORTA,2
BTFSC PORTB,4



- CALL Key2_Pressed
BTFSC PORTB,5

CALL Key5 Pressed
BTFSC PORTB,6

CALL = Key8 Pressed
BTFSC - PORTB,7

CALL  KeyO_Pressed
MOVLW .30

CALL  Dynamic DELAY
BCF PORTA,2

BSF PORTA3

BTFSC PORTB,4

CALL Key3_Pressed
BTFSC . PORTB,5

CALL = Key6_Pressed
BTFSC PORTB.6

CALL Key9 Pressed
BTFSC PORTB,7

CALL  KeySquare_Pressed
MOVLW 255

CALL  Dynamic DELAY

BCF PORTA,3
RETURN
y initialize LCD
initialize LCD CALL DELAY
MOVLW b'00111000° 5 set LCD to 8 bit mode, 2 line, 5x7 dot
CALL WR_INS
MOVLW 100000110 ; Entry mode
CALL WR_INS
MOVLW b00001100' ; LCD ON, Cursor off
CALL WR_INS
MOVLW b'00000001" 5 clear data in DDRAM ( clear screen )
CALL WR INS
; write data to LCD

Idle_Message
MOVLW "" ; put character into Working register



CALL WR_DATA ; call WRite_DATA to write data on LCD
MOVLW "

CALL  WR_DATA
MOVLW "

CALL  WR_DATA
MOVLW "

CALL  WR_DATA
MOVLW "*"

CALL  WR_DATA
MOVLW "W"
CALL  WR_DATA
MOVLW "E"

CALL  WR_DATA
MOVLW "L"

CALL  WR_DATA
MOVLW "C"

CALL  WR_DATA
MOVLW "O"

CALL  WR_DATA
MOVLW "M"
CALL  WR_DATA
MOVLW "E"

CALL  WR_DATA
MOVLW I

CALL  WR_DATA
MOVLW "-"

CALL  WR_DATA
MOVLW ™"

CALL  WR_DATA
MOVLW "-"

CALL  WR_DATA
MOVLW 2

CALL DELAY_vary_sec
MOVLW b'00000001" ; clear data in DDRAM ( clear screen )

CALL  WRINS

MOVLW "E"
CALL  WR DATA
MOVLW "n"
CALL  WR_DATA



initialize_serial_interrupt

MOVLW
CALL
MOVLW
CALL
MOVLW
CALL
MOVLW
CALL
MOVLW
CALL
MOVLW
CALL
MOVLW
CALL
MOVLW
CALL
MOVLW
CALL
MOVLW
CALL
MOVLW
CALL
MOVLW
CALL
MOVLW
CALL
MOVLW
CALL
MOVLW
CALL
MOVLW
CALL
BCF
BSF

BSF

BSF

BSF

-
WR_DATA
.
WR_DATA
oy
WR_DATA

e

WR_DATA

WR_DATA
h'co'

WR_INS

WOF'

WR_INS
STATUS,RPO
INTCON,GIE
INTCON,RBIE
INTCON,PEIE

INTCON,INTE

move cursor to new line

LCD On Cursor Blink

enable interrupt here to prevent

unwant keypress



BSF

BSF
MOVLW
MOVWF
CLRF
BSF

BCF

BCF
CLRF
BSF
BSF
BSF

BSF

BSF
BCF

Right Message

INTCON,GIE

STATUS,RPO

0x07
SPBRG
TXSTA

TXSTA,BRGH

TXSTA,SYNC

STATUS,RPO

RCSTA

RCSTA,CREN

RCSTA,RX9

RCSTA,SPEN

STATUS,RPO

TXSTA,TXEN

STATUS,RPO

BSF
BSF
BCF

BSF
CLRF
MOVLW
CALL
MOVLW
CALL
MOVLW
CALL
MOVLW
CALL
MOVLW
CALL
MOVLW
CALL
MOVLW

CALL

; <-— error 19/12/2008

H BAUD rate 106000

initial Xmit status control register

; high speed

asynchronous mode

initial Rciv status controi register
continuous receive

no 9th bit

; serial port enable

B start to Xmit

STATUS,RPO

PIEL,RCIE 5

STATUS,RPO

GOTO

Right_Light
Wrong_Count
b'00000001*
WR_INS

pn
WR_DATA

C

WR_DATA

’

’

enable receive port int in pie interrupt

<- Loop around here

; Tum on Green LED

Access grant -> reset wrong count

clear data in DDRAM ( clear screen )

; True Message



Wrong_Message

MOVLW
CALL
MOVLW
CALL
MOVLW
CALL
MOVLW
CALL
MOVLW
CALL
MOVLW
CALL
CALL
MOVLW
CALL
CALL
MOVLW
CALL
CALL
CALL
MOVLW
CALL
CALL
MOVLW
CALL
CALL
MOVLW
CALL
MOVLW
CALL
GOTO

INCF
BTFSC
GOTO
BSF
MOVLW
CALL
MOVLW

WR_DATA

WR_DATA
Short_BEEP

255
Dynamic_DELAY
Short_BEEP

255
Dynamic_DELAY
Short_ BEEP
DELAY_1_sec
WR_DATA
DELAY_1_sec
WR_DATA
DELAY_1_sec
WR_DATA

3
DELAY_vary_sec
IDLE

Wroag_Count,F
Wrong_Count,2
Stop_Message
Warn_Light
b'00000001"
WR_INS

"W

sounded buzzer

; delay 3 sec

; message showed completed -> goto IDLE state

; wrong password > increase wrong count
: 4 time? -> if no continue
 enter wrong password 4 time -> system locked
; turn on Yellow LED

: clear data in DDRAM ( clear screen )

S WIong message



CALL
MOVLW
CALL
MOVLW
CALL
MOVLW
CALL
MOVLW
CALL
MOVLW
CALL
MOVLW
CALL
MOVLW
CALL
MOVLW
CALL
MOVLW
CALL
MOVLW
CALL
MOVLW
CALL
MOVLW
CALL
MOVLW
CALL
BSF
CALL
BCF
CALL
MOVLW
CALL
CALL
MOVLW
CALL
CALL
MOVLW
CALL
MOVLW

WR_DATA
g

WR_DATA
ngn
WR_DATA
BEEP
DELAY_I_sec
BEEP
DELAY_1_sec
WR_DATA
DELAY_1_sec
WR_DATA
DELAY_]_sec
WR_DATA

3

; delay 3 sec



Stop_Message

CALL
GOTO

BSF
MOVLW
CALL
MOVLW
CALL
MOVLW
CALL
MOVLW
CALL
MOVLW
CALL
MOVLW
CALL
MOVLW
CALL
MOVLW
CALL
MOVLW
CALL
MOVLW
CALL
MOVLW
CALL
MOVLW
CALL
MOVLW
CALL
MOVLW
CALL
MOVLW
CALL
MOVLW
CALL
MOVLW
CALL
MOVLW

CALL

DELAY _vary_sec
IDLE

Stop_Light
£00000001"
WR_INS

WR_DATA

nen

WR_DATA

\4

WR_DATA

non

€
WR_DATA
"o
WR_DATA
-

WR_DATA

WR_DATA

n

WR_DATA

L]

g
WR_DATA
h'co'
WR_INS

"M

+

clear data in DDRAM ( clear screen )

stop message



MOVLW
CALL
MOVLW
CALL
MOVLW
CALL
MOVLW
CALL
MOVLW
CALL
MOVLW
CALL
MOVLW
CALL
MOVLW
CALL
MOVLW
CALL
MOVLW
CALL
MOVLW
CALL

MOVLW .

CALL
MOVLW
CALL
MOVLW
CALL
MOVLW
CALL
MOVLW
CALL
MOVLW
CALL
MOVLW
CALL
MOVLW
CALL
MOVLW
CALL

DELAY_vary_sec
b'00000001'
WR_INS

wpe

WR_DATA

o

WR_DATA

delay 2 sec

clear data in DDRAM ( clear screen )



MOVLW "r"

CALL WR_DATA
MOVLW " "

CALL  WR_DATA
MOVLW "h"

CALL  WR_DATA
MOVLW ‘"a"

CALL  WR_DATA
MOVLW "v"

CALL  WR_DATA
MOVLW "e"

CALL WR_DATA
MOVLW h'CO'
CALL  WR_INS
MOVLW "L"

CALL  WR_DATA
MOVLW "O"
CALL  WR_DATA
MOVLW "C"

CALL  WR_DATA
MOVLW "K"
CALL  WR_DATA
MOVLW "E"

CALL  WR_DATA
MOVLW "D"

CALL  WR_DATA
CALL DELAY_1_sec
MOVLW "

CALL  WR_DATA
CALL  DELAY_1 sec
MOVLW “."

CALL  WR_DATA
CALL  DELAY_I sec
MOVLW "7

CALL  WR_DATA

Beep_Around BSF BEEP
BSF Stop_Light
CALL DELAY 1_sec



BCF
BCF
CALL
GOTO

BEEP

Stop_Light

DELAY_1_sec

Beep_Around

Serial communication ISR --—

check_flag

initial_store_data

wait_next_byte

sMOVLW ™"

;CALL  WR_DATA
BSF Warn_Light
MOVF  RCREG,W
SUBLW Hh'7E'

BTFSC STATUS,Z
GOTO  initial_store_data

BCF

CALL

RETURN

; Test serial interrupt here

RUMMMIWI

Warn_Light SRR,
Multiplexer
CLRF mux_count
MOVLW 1'60'
MOVWF FSR
MOVF RCREG,W
MOVWF INDF
INCF FSR
BTFSS  PIRLRCIF
GOTO  wait_next byte
MOVF RCREG,W
CALL  store_data

store flag



Multiplexer

Toggle Mux

Toggle finish

Toggle H2L

Toggle 1L.2H

check level mux

turn_finish

MOVF
SUBLW

BTFSS
GOTO
BCF
CALL

MOVLW
CALL

BSF

GOTO
;RETURN

DECFSZ mux_count
RETURN

CALL Toggle Mux
RETURN

BTFSS  Mux_Pin

goto Toggle 12H
goto Toggle H2L
call check_level _mux
MOVLW 40

MOVWF mux_count
RETURN

BCF Mux_Pin
goto Toggle_finish
BSF Mux_Pin

goto Toggle_finish

btfsc Mux_Pin

goto tumn_on
goto turn_off
return

FSR,W

h'6D'

end frame ? PS : end frame is 6C but it inc before check
STATUS,Z

wait_next_byte

RCSTA,CREN

CheckSUM

3

DELAY_vary_sec

Wamn_Light AWM

<

IDLE ; <— Machine Restart



turn_on

turn_off

store_data

2

CheckSUM

Check_Address

+eemmmmemenmmmemmmee== Access Grant & write message to LCD

bsf
goto
bef
goto
MOVWF INDF
INCF FSRF
RETURN

MOVF
ADDWF
ADDWF
ADDWF
ADDWF
ADDWF
ADDWF
ADDWE
ADDWF
ADDWF
ADDWF
SUBWF
BTFSS
GOTO

MOVF
SUBWF
BTFSS
GOTO
MOVF
SUBWF
BTFSS
GOTO
MOVF
SUBWF
BTFSS

Stop_Light

turn_finish
Stop_Light

turn_finish

Address_L,W
Address_2,W
Address_3,W
Address_4,W
IDnumber_1,W
IDnumber_2,W
[Doumber_3,W
IDnumber_4,W
Misc_L,W
Misc_2,W
Misc_3,W
Check_sum, W
STATUS,Z
Wrong_Address

Address_1,W

Master_Address_1,W

STATUS,Z
Wrong_Address
Address 2,W

Master_Address_2,W

STATUS,Z
Wrong_Address
Address 3,W

Master_Address_3,W

STATUS,Z

>

s

if bit [ true check bit2

if false > re initialize serial interrupt



Wrong_Address BSF
BCF
GOTO

write_data_to_LCD =

Message_7_loop

GOTO  Wrong_Address
MOVF  Address_4,W
SUBWF Master_Address_4,W
BTFSS STATUS,Z

GOTO  Wrong_Address
GOTO  write_data_to_LCD

Stop_Light MUY
Stop_Light AL

initialize_serial_interrupt

MOVLW b'60000001° ; clear data in DDRAM ( clear screen )

CALL  WR_INS

BCF Warn_Light RUIMIMW

BSF Right_Light ;AT
MOVLW .16 | ; message size
MOVWF SIZE

CLRF OFFSET

MOVF  OFFSET,W

CALL Message 7 ; message * access grant!!!’
CALL  WR _DATA

INCF OFFSET,F

DECF  SIZE

BTFSS STATUS,Z

GOTO  Message_7_loop

CLRF OFFSET

CALL Short BEEP 5 sounded buzzer
MOVLW 255

CALL  Dynamic DELAY

CALL  Short BEEP

MOVLW .255

CALL  Dynamic DELAY

CALL  Short BEEP

CALL DELAY_1_sec



MOVLW b'00000001" : clear data in DDRAM ( clear screen )

CALL  WR_INS

MOVLW .16 5 message size
MOVWF SIZE
CLRF OFFSET
Message_8_loop MOVF  OFFSET,W
CALL Message_8 5 message ' please come in'
CALL WR_DATA
INCF OFFSET,F
DECF SIZE -
BTFSS STATUS,Z
GOTO Message_8_l®p
CLRF OFFSET
CALL DELAY

MOVLW h'CO H move cursor to new line
CALL  WR_INS

MOVF  IDnumber_LW

CALL  WR_DATA

MOVF  [Dnumber_2,W

CALL 'WR_DATA

MOVF  IDnumber_3,W

CALL WR_DATA

MOVF  IDnumber_4,W

CALL  WR_DATA

:MOVF Misc_1,W ; remove showed data (MISC)
;CALL  WR _DATA
:MOVF Misc 2,W
;CALL  WR _DATA
:MOVF Misc_3,W
:CALL WR_DATA

:MOVF  Check_sum,W
:CALL WR_DATA
MOVLW 3 ; delay 3 sec

CALL DELAY_vary_sec



Control Elevator

Message 9 loop

MOVLW b'00000001"
CALL WR_INS

MOVF  Misc_LW
MOVWF PORTE

MOVLW .16
MOVWF SIZE
CLRF OFFSET
MOVF  OFFSET,W
CALL Message_9
CALL  WR_DATA
INCF OFFSET,F
DECF SIZE
BTFSS STATUS,Z
GOTO  Message 9_loop
CLRF OFFSET
CALL  DELAY

MOVLW K'CO'
CALL WR_INS

MOVF  Misc_3,W
CALL WR_DATA
MOVLW **
CALL  WR_DATA
MOVLW. "F"
CALL  WR_DATA
MOVLW -*I*

clear data in DDRAM ( clear screen )

message size

message ' enter new password '

move cursor to new line



CALL
MOVLW
CALL
MOVLW
CALL
MOVLW
CALL
MOVLW
CALL

WR_DATA

non

(1)
WR_DATA
"or
WR_DATA
nge
WR_DATA

3

DELAY_vary_sec

Key!_Pressed
Keyl_Released?

Key4_Pressed
Key4_Released?

Key7 Pressed
Key7_Released?

CALL

BTFSC

CALL
BTFSC

CALL
BTFSC

Short_BEEP

PORTB,4

GOTO
MOVLW
CALL
MOVLW
CALL
RETURN

Short_BEEP

PORTB,5

GOTO
MOVLW
CALL
MOVLW
CALL
RETURN

Short BEEP

PORTB,6

GOTO
MOVLW
CALL
MOVLW
CALL

RETURN

Write Data to LCD(key preesed) -------—===-=="—""~

Keyl_Released?
ngn

WR_DATA

n I "

Store_Data

Key4_Released?
[

WR_DATA

n 4“

Store_Data

Key7_Released?
nan

WR_DATA

g

Store_Data

’

; delay 3 sec

sounded buzzer
key released?
wait until key release to prevent multiple of data

sent **' character to LCD

- store ‘1" into digit of input password



KeyStar_Pressed
KeyStar Released?

Key2 Pressed
Key2 Released?

Key5_Pressed
Key5_Released?

Key8 Pressed

Key8_Released?

CALL
BTFSC

CALL
BTFSC

CALL
BTFSC

RETURN

CALL Short_BEE
BTFSC PORTB,7
GOTO  KeyStar_Relcased?
MOVF FSRW
SUBLW k30’
BTFSC STATUS,Z
RETURN
MOVLW b'00010000"
CALL  WR_INS
MOVLW ""
CALL  WR_DATA
MOVLW b'00010000'
CALL  WR_INS
DECF FSRF
RETURN
Short_ BEEP
PORTB,4
GOTO  Key2_ Released?
MOVLW "*"
CALL  WR_DATA
MOVLW "2"
CALL Store Data
RETURN
Short_BEEP
PORTB,5 )
GOTO  Key5_Released?
MOVLW "*"
CALL  WR_DATA
MOVLW "5"
CALL Store_Data
RETURN
ShortBEEP
PORTB,6
GOTO  Key8 Released?

M key "*' pressed > dalete character

; move FSR to temp
first digit ? -> prevent overdeleting

if no (z=0) continue to delete

if yes(z=1) don't do anything and return

; move cursor to left -> delete

; FSR -1



Key0_Pressed
Key0_Released?

Key3_Pressed
Key3_Released?

Key6_Pressed
Key6_Released?

Key9 Pressed
Key9_Released?

CALL
BTFSC

CALL
BTFSC

CALL
BTFSC

CALL
BTFSC

MOVLW
CALL
MOVLW
CALL
RETURN

Short_BEEP

PORTB,7

GOTO
MOVLW
CALL
MOVLW
CALL
RETURN

Short BEEP

PORTB,4

GOTO
MOVLW
CALL
MOVLW
CALL
RETURN

Short_BEEP

PORTB,5

GOTO
MOVLW
CALL
MOVLW
CALL
RETURN

Short BEEP

PORTB,6

GOTO
MOVLW
CALL
MOVLW
CALL

ngn

WR_DATA
nge

Store_Data

Key0_Released?
nga

WR_DATA

L 0"

Store_Data

Key3_Released?
nan

WR_DATA

" 3 "

Store_Data

Key6_Released?
i

WR_DATA

" 6|‘|

Store_Data

Key9_Released?
Hn

WR_DATA

. 9"

Store_Data



RETURN

KeySquare_Pressed CALL Short_BEEP

KeySquare_Released?BTFSC ~ PORTB,7

key '# pressed -> Enter and goto next process

GOTO - KeySquare_Released?
MOVLW b'00001100° ; LCD ON, Cursor off
CALL  WR_INS
MOVLW "#" . '# means cnd of password
CALL Store_Data
GOTO  Check_Password
h Store Data
Store_Data MOVWEF INDF
INCF _ FSRF
RETURN
3 Check Password
Check_Password MOVF  FIRST_Digit W
SUBWF FIRST_Password, W
BTFSS STATUSZ ; if bit 1 true check bit2
° GOTO Wrong_Messagc‘ ; if false -> goto wrong message
MOVF  SECOND_Digit,W
SUBWF SECOND_Password, W
BTFSS STATUS,Z
GOTO  Wrong_Message
MOVF  TRIRD_Digit,W
SUBWF TRIRD_Password, W
BTFSS STATUS,Z
GOTO  Wrong_Message
MOVF  FOURTH_ Digit W
SUBWF FOURTH_Password, W
BTFSS STATUS,Z
GOTO  Wrong_Message
MOVF  FIFTH_Digit,W
SUBLW "#" ; 4 bit right ? if no. it wrong
BTFSS STATUS,Z
GOTO  Wrong_Message
GOTO  Right_Message



jmeemmmmmmmeemememeememee==- sub routine for LCD

WR_INS BCF RS
BSF E
MOVWF PORTD
CALL  PULSE
RETURN
WR_DATA BSF RS
BSF E
MOVWF PORTD
CALL  PULSE
CALL  DELAY
RETURN
PULSE BCF E
CALL  DELAY
BSF E
RETURN
B Sound
Short BEEP BSE BEEP
MOVLW 150
CALL Dynamic_DELAY
BCF BEEP
RETURN '
K Dalay Subroutine
DELAY MOVLW .30
MOVWF COUNTI
DELI CLRF  COUNT2
DEL2 DECFSZ COUNT2
GOTO  DEL2
DECFSZ COUNTI
GOTO  DELI
RETURN
Dynamic DELAY MOVWE COUNTI
DEL3 CLRF  COUNT2

DEL4

DECFSZ COUNT2

;setE
; move instruction to portd

; make pulse

:set RS,E

; move data to portd

; make pulse



DELAY_l_sec

DELS
DELS
DEL7

DELAY_vary_sec
DELR

DEL9
DEL10
DEL11

MOVLW
MOVWF
CLRF
CLRF
DECFSZ
GOTO
DECFSZ
GOTO
DECFSZ
GOTO
RETURN

MOVWF

MOVLW
MOVWF

GOTO

DEL4

DECFSZ COUNTI

GOTO
RETURN

.16
COUNTO
COUNTI
COUNT2
COUNT2
DEL7
COUNT1
DEL6
COUNTO
DELS

DEL3

Second_to_dalay

.15
COUNTO
CLRF
CLRF
DECFSZ
GOTO
DECFSZ
GOTO
DECFSZ
GOTO
DECFSZ
GOTO

RETURN

COUNT1
COUNT2
COUNT2
DEL11
COUNT1
DEL10
COUNTO

DEL9
Second_to_dalay
DELS

TR HIH142)256)+142X(256)+1+2)x=1000000 us -> x=3.79

Next

Section



5 Ask Oid Password

Change_Password

MOVLW b'00000001" ; clear data in DDRAM ( clear screen )
CALL WR_INS
BCF INTCON,INTF ; clear ext interrupt flag

reduced instruction code for writing data

H to LCD
MOVLW .16 ; message size
MOVWF SIZE
CLRF OFFSET ; clear offset for first character
Message_1_loop MOVF  OFFSET,W
CALL Message 1 3 call table for message_1 (call for old password)
CALL WR_DATA ; write data
INCF OFFSET,F
DECF SIZE
BTFSS STATUS,Z 4 message end?
GOTO  Message 1_loop
CLRF OFFSET 3 reset offset
CALL  DELAY
MOVLW hC0' ; move cursor to new line
CALL  WR_INS
MOVLW HhOF ; LCD On Cursor Blink
CALL - WR_INS
MOVLW b'00001110
MOVWF PORTB
Scan CALL Scan_Key 0 ; scan key for old password
GOTO Scan : scan end -> if not end > re scan
Scan_Key 0 BCF - PORTA,1 : . 'scan key" (just like upper one)

BCF PORTA2



Polling_Scan 0

BCF PORTA,3

BSF PORTA, 1
BTFSC PORTB,4
CALL Keyl_Pressed
BTFSC PORTB,5
CALL . Key4 Pressed
BTFSC PORTB,6
CALL Key7_Pressed
BTFSC  PORTB,7
CALL KeyStar_Pressed

MOVLW .30

CALL  Dynamic DELAY

BCF PORTA,

BSF PORTA,2
BTFSC PORTB,4
CALL Key2_Pressed
BTFSC PORTB,5
CALL Key5 Pressed
BTFSC PORTB,6
CALL  Key8_Pressed
BTFSC PORTB,7
CALL Key0_Pressed

MOVLW .30

CALL  Dynamic_DELAY

BCF PORTA,2

BSF PORTA,3

BTFSC PORTB,4

CALL Key3_Pressed

BTFSC PORTB,5

CALL  Key6_Pressed

BTFSC PORTB,6

CALL  Key9 Pressed

BTFSC PORTB,7

CALL  KeySquare Pressed_0

enter -> goto check password for ‘old password asking’ section

MOVLW .255

CALL  Dynamic DELAY

BCF PORTA,3

RETURN



KeySquare_Pressed_0 CALL Short_BEEP
KeySquare_Released? 0 BTFSC PORTB,7
GOTO  KeySquare_Released? 0
MOVLW b'00001100° H LCD ON, Cursor off
CALL  WRL_INS
MOVLW "#"
CALL  Store Data

GOTO  Check_Password 0 ; check password

Check_Password 0 MOVF  FIRST_Digit,W
SUBWF FIRST Password, W
BTFSS STATUS,Z s if bit 1 true check bit 2
GOTO  Wrong_Message 0 ‘
MOVF  SECOND_Digit, W
SUBWF SECOND_Password, W
BTFSS STATUS,Z
GOTO  Wrong_Message 0
MOVF  TRIRD_Digit, W
SUBWF TRIRD_Password,W
BTFSS STATUSZ
GOTO  Wrong_Message 0
MOVF  FOURTH_Digit, W
SUBWF FOURTH_Password, W
BTFSS STATUS,Z
GOTO  Wrong_Message 0
MOVF  FIFTH_Digit,W
SUBLW "#" ; 4 bitright ? if no. it wrong
BTFSS STATUS,Z
GOTO  Wrong_Message 0
GOTO  Change Message

Wrong_Message 0

BSF BEEP 3 sounded buzzer

CALL DELAY_1_sec

BCF BEEP

MOVLW b'00000001" ; clear data in DDRAM ( clear screen )
CALL WR_INS

MOVLW .16 ; message size



MOVWF SIZE

CLRF OFFSET
Message_3_loop MOVF  OFFSET,W

CALL Message_3 ; message ' wrong password ’

CALL  WR_DATA

INCF OFFSET,F

DECF SIZE

BTFSS STATUS.,Z

GOTO  Message_3_loop

CLRF OFFSET

CALL  DELAY

CALL DELAY_I_sec
MOVLW hCO' ; next line

e

CALL WR_INS

MOVLW .16 N H message size
MOVWF SIZE
CLRF OFFSET
Message_4_loop MOVF  OFFSET,W
CALL Message 4 5 message ' machine restart '
CALL  WR_DATA
INCF OFFSET,F
DECF SIZE
BTFSS STATUS,Z
GOTO  Message_4_loop
CLRF OFFSET
MOVLW 3 ; delay 3 sec
CALL DELAY_vary_sec
GOTO IDLE

Enter new password

Change_Message
MOVLW b'00000001' ; clear data in DDRAM ( clear screen )

CALL WRINS

MOVLW .16 3 message size
MOVWF SIZE
CLRF OFFSET

Message_2_loop MOVF  OFFSET,W



Scan 1

Scan_Key_1

Polling_Scan_1

CALL

CALL Mecssage-2 ; message ' enter new password '
CALL  WR_DATA
INCF OFFSETF
DECF  SIZE
‘BTFSS STATUS,Z
GOTO  Message 2_loop
CLRF OFFSET
CALL  DELAY
MOVLW h'CO* X move cursor to new line
CALL  WR_INS
MOVLW h'OF H LCD On Cursor Blink
CALL  WR_INS )
MOVLW b'00001110'
MOVWF PORTB
MOVLW h'40'
MOVWF FSR
Scan Key 1 ; scan new password
GOTO Scan_1
BCF PORTA,I
BCF PORTA2
BCF PORTA,3
BSF PORTA,1
BTFSC PORTB4
CALL Keyl_Pressed
BTFSC PORTB,5
CALL  Key4 Pressed
BTFSC PORTB,6
CALL  Key7 Pressed
BTFSC PORTB,7
CALL  KeyStar Pressed_0
MOVLW .30
CALL  Dynamic_DELAY
BCF PORTA,1
BSF PORTA2
BTFSC PORTB4
CALL  Key2_Pressed



BTFSC PORTB,5
CALL Key5_Pressed
BTFSC PORTB,6
CALL Key8_Pressed
BTFSC  PORTB,7
CALL Key0_Pressed

MOVLW .30

CALL  Dynamic DELAY

BCF PORTA,2

BSF PORTA,3
BTFSC PORTB.4
CALL Key3_Pressed
BTFSC PORTB,S
CALL Key6_Pressed
BTFSC PORTB,S
CALL Key9 Pressed
BTFSC PORTB,7
GOTO  Right Message 0 ; password change completed

MOVLW 255

CALL  Dynamic DELAY

BCF PORTA,3

RETURN

KeyStar Pressed_0 CALL Short BEEP 5 key ™ pressed -> dalete character
KeyStar_Released? 0 BTFSC  PORTB,7

GOTO  KeyStar_Released? 0

MOVF  FSR,W 5 move FSR to temp

SUBLW 1h4(' : first digit ? -> prevent overdeleting

change FSR to h'40" for ‘enter new password'
BTFSC STATUS,Z H if no (z=0) continue to delete
RETURN
if yes(z=1) don't do anything and return
MOVLW b'00010000' ; move cursor to left -> delete
CALL  WR_NS
MOVLW "*
CALL WR _DATA
MOVLW b100010000"
CALL  WR_INS
DECF  FSRF ; FSR-1



RETURN

Right_Message 0
MOVLW b'00001100' ; LCD ON , Cursor off
CALL  WR_INS
CALL Short_BEEP : sounded buzzer
MOVLW .255
CALL Dynamic_DELAY
CALL Short_ BEEP
MOVLW 255
CALL Dynamic_DELAY
CALL  Short BEEP
MOVLW b'00000001" - ; clear data in DDRAM ( clear screen )

CALL WR_INS

MOVLW .16 : message size
MOVWF SIZE
CLRF OFFSET
Message_5_loop MOVF  OFFSET,W
CALL Message 5 ; message ' password chaged '
CALL WR_DATA
INCF OFFSET.F
DECF SIZE
BTFSS STATUSZ
GOTO  Message 5_loop
CLRF OFFSET
CALL DELAY

MOVLW h'C0' H next line
CALL WR_INS

MOVLW .16 B message size
MOVWF SIZE
CLRF OFFSET
Message 6 loop MOVF  OFFSET,W
CALL Message 6 ; message ' successful ‘
CALL WR_DATA
INCF OFFSET,F
DECF SIZE
BTFSS STATUS,Z



GOTO  Message 6_loop

CLRF OFFSET

MOVLW 2 ; delay 2 sec
CALL DELAY_vary_sec

MOVLW b'00000001" : clear data in DDRAM ( clear screen )
CALL  WR_INS
MOVLW .16 ; "message size
MOVWF SIZE
CLRF OFFSET
Message 4 loop 0 MOVF  OFFSET,W

CALL Message 4 ; message ' machine restart ’
CALL WR_DATA )
INCF OFFSET,F

DECF SIZE

BTFSS STATUS.Z

GOTO  Message 4_loop_0

CLRF OFFSET

MOVLW WC0 H move cursor to new line
CALL WR_INS

CALL DELAY_1_sec

MOVLW "."

CALL WR_DATA

CALL  DELAY_I_sec

MOVLW "."

CALL  WR_DATA

CALL DELAY_1_sec

MOVLW "."

CALL  WR _DATA

CALL  DELAY_I_sec

MOVLW "."

CALL  WR_DATA

CALL DELAY_1_sec

MOVLW "."

CALL WR_DATA

CALL  DELAY_I_sec

MOVLW "."

CALL  WR _DATA

CALL  DELAY_I sec



MOVLW b'00000001° ; clear data in DDRAM ( clear screen )
CALL  WR_INS

MOVLW 2 ) 5 delay 2 sec

CALL  DELAY _vary_sec

GOTO  IDLE

END



Assembly Code §11131 CPU Uu1n383g0%10

LIST P=16F628A

#INCLUDE<P16F628A.INC>

__config_HS_OSC & _WDT_OFF & _CP_OFF & BODEN_ON & PWRTE_ON & LVP_OFF & MCLRE_ON

Flag EQU
Address_1 EQU
Address_2 EQU
Address_3 EQU
Address_4 EQU
{Dnumber_1 EQU
IDnumber_2 EQU
IDnumber_3 EQU
[Dnumber_4 EQU
Misc_I EQU
Misc_2 EQU
Misc_3 EQU
Check_sum EQU
COUNTO EQU
COUNTI EQU
COUNT2 EQU
Second to_delay EQU
ORG h'0000'
GOTO
ORG h'0100"

MAIN
set_data_in_frame

MAIN

0x20
0x21

0x22
0x23
0x24
0x25
0x26
0x27
0x28
0x29
0x2A
0x2B
0x2C

0x30

0x31

0x32

0x40

MOVLW b01111110
MOVWF Flag
MOVLW 0x55
MOVWF Address_1

set address for used register



initialize_serial_interrupt
BSF

MOVLW

STATUS,RPO
0x07

MOVLW
MOVWF
MOVLW
MOVWF
MOVLW
MOVWF
MOVLW
MOVWF
MOVLW
MOVWF
MOVLW
MOVWF
MOVLW
MOVWF
MOVLW
MOVWF
MOVLW
MOVWF
MOVLW
MOVWF

MOVF

ADDWF
ADDWF
ADDWF
ADDWF
ADDWF
ADDWF
ADDWF
ADDWF
ADDWF
ADDWF
MOVWF

MOVLW
MOVWF

OxAA
Address_2
0x55
Address_3
OxAA
Address_4
™
1Dnumber _1
OxEF
IDnumber_2
o
IDnumber_3
'z
IDnumber_4
b'00000101' ; b2 = interrupt b1b0 = floor

Misc_1

2 H floor number to show

Address 1, W
Address_2,W
Address_3,W
Address_4,W
IDnumber_1,W
IDnumber_2,W
IDnumber_3,W
IDnumber_4,W
Misc_1,W

Misc 2,W
Misc_3,W

Check_sum

h20"
FSR

5 BAUD rate 106000



MOVWF SPBRG
CLRF TXSTA
BSF TXSTA,BRGH
BCF TXSTA,SYNC
BCF TXSTA,TX9
BCF STATUS,RPO
CLRF RCSTA
BSF RCSTA,SPEN
BSF STATUS,RPO
BSF TXSTA,TXEN
BCF STATUS,RPO
Continuous_send_loop
CALL mini DELAY
MOVF  INDF,W
MOVWF TXREG
wait BSF STATUS,RPO
BTFSS  TXSTA,TRMT
GOTO  wait
BCF STATUS.RPO
INCF FSR
MOVF  FSRW
SUBLW h2D'
BTFSS STATUS,Z
GOTO  Continuous_send_loop
MOVLW h20'
MOVWF FSR
GOTO  Continuous_send_loop
; DELAY
mini DELAY moviw .5
movwf  COUNTI
DEL12 DECFSZ COUNTI
GOTO  DELI2

RETURN

initial Xmit status control register

; high speed
asynchronous mode
no 9th bit

initial Rciv status control register

serial port enable

start to Xmit

TMRT=1=empty =0=full

if full wait until empty

frame end address

if z=0=no zero continue to send

if z=l=zero restart at first frame



DELAY

DELI
DEL2

Dynamic_DELAY

DEL3
DEL4

END

MOVLW
MOVWF
CLRF
DECFSZ
GOTO
DECFSZ
GOTO
RETURN

MOVWF
CLRF
DECFSZ
GOTO
DECFSZ
GOTO
RETURN

10
COUNTI
COUNT2
COUNT2
DEL2
COUNTI
DEL1

COUNT!
COUNT2
COUNT2
DEL4
COUNTI
DEL3



MBSV Application

#include <16f877a.h>

#define CLOCK_SP 4065000

#fuses HS,NOWDT ,NOPROTECT,.NOLVP
#use delay {clock=CLOCK_SP)

int stepl[4] = {0x01,0x02,0x04,0x08} ,step2[4] = {0x08,0x04,0x02,0x01 },idm;

void right2Q)
{
for(m=0; m<27; m+)
{
for (i=0; i<4; i++)
{
output_d(step2[il);
delay_ms(20);
}

}
}
void 1eft2()
{
for(m=0; m<27; m++)
{
for (7=0; j<4; j++)
{
output_d(step1[j]);
delay_ms(20);

void right30
{
for(m=0; m<50; m++)
{
for (i=0; i<4; i++)
{
output_d(step2[il);



delay_ms(20);
}

}
}
void 1eft3()
{
for(m=0; m<50; m++)
{
for (=0; j<4; j++)

{
output_d(step1[il);
delay_ms(20);

}

void right4()
{
for(m=0; m<73; m++)
{
for (i=0; i<4; i++)
{
output_d(step2{i]);
delay_ms(20);
t

}
}
void left4()
{
for(m=0; m<73; m++)
{
for (j=0; j<4; j++)

{
output_d(step1{il);
delay_ms(20);

}



void main()
{
delav_ms(3000);
while (1)
{
if (input(PIN_CO0))
{
if (input(PIN_C1)&&input(PIN_C2))
{
right4();
detay_ms(3000);
left4():
delay_ms(3000);
}
else if (input(PIN_C1))
{
right3();
delay_ms(3000);
left3();
delay_ms(3000);
}
else if (input(PIN_C2))
{
right2();
delay_ms(3000);
left2();
delay_ms(3000);
}
}
else if (input(PIN_D5))
{
right2Q);
delay_ms(3000);
left2();
delay_ms(3000);
}
else if (input(PIN_D6))
{
right30;



delay_ms(3000);
1efi30;
delay_ms(3000);

}

else if (input(PIN_D7))

{
right40;
delay_ms(3000);
left4();
delay_ms(3000);
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