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AC Power Line communication systems

Mr.Worakit Namwichai ID.48015266
Mr.Anusorn Kunpermtaweerat 1D.48015279
Assist.Prof.Prapakom Suwanna Advisor

Education year 2007

Abstract

This project presents a design and study in sending data pass through the AC power line
for communication between transmitter and receiver devices in residence. The data that use are
the stereo sound signals and transfer to AC power line by FM modulation at radiofrequency range
23.5 MHz - 24.7 MHz in 7 channels. The channels of transmitter and receiver are all controlled
by Microcontroller devices with simplex communication. The receiver device uses a principle
like a common FM Stereo Multiplex Radio. It consists of RF amplifier, Mixer, Local Oscillator
and FM multiplex stereo demodulator. At transmitter part that uses stereo multiplex signal
encoder circuits for build data signal. Thereafter then modulate it with carrier signal and the last,

this radiofrequency will be increased by power amplifier circuit again before transfer to 1 Phase

AC power line.
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#1904 TY51nIUF MY Control Register 11ouA1 Din , ENB , CLK 910 Timing

Diagram ﬁqﬂ

Din

AUX DATA SELECT s 0

] | L

NOTE: ENB must be high duing the serial transfer.

Programming Format for Controf Register (3-Pin interfacing Scheme}
31]‘71 5.3 Timing Diagram 49379 Control Register
dvesT15unsud MY Transmit and Receive Counters (W13 N) flousi1 Din, ENB

CLK 910 Timing Diagram #1431/

1661 Tx COUNTER 16-817 Rx COUNTER
Dia DIVIDE RATIO DIVIDE RATIO
oK CLOCX
45 45—

. L

NOTE: ENB must be iovw during the serial transler

Programming Format for Transmit and Receiva Counters
{3-Pin Interfacing Scheme)

z‘l.lﬁ 5.4 Timing Diagram UD3@7U Transmit and Receive Counters (113 N)

SA1M13 N Y3 Rx WanyA 7 f1 (7 channel) il
N= 128 =0000000010000000
N=130 =0000000010000010
N =132 =0000000010000100
N =134 =0000000010000110
N =136 =0000000010001000
N =138 =0000000010001010
N =140 =0000000010001100
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° ' a P4 ' e ¥ a da
1153““’”511‘5““5uTﬂUﬂ15[cﬁﬂﬂ1 Channel 1AW A IR Tﬁ‘ﬂTQ\iﬂ‘]STQﬂQUﬂjﬂ‘ﬁn

« o B '
woia P13 1Wumadon Tnuan1sB1amsen 319 “17 =Test Mode L1BE “0” =Normal Application

LA ] = a o
AN 5.1 Hﬁﬂiﬂ'liT'lJﬂln‘i!Jﬂ'l“'li N MINANTIAY

aindidonyesdoyou Do :
YOINYIN M N
P1.0 P1.1 P12

0 0 0 | desiii 128
0 0 1 947 2 130
0 1 0 R 132
0 1 1 Yo 4 134
1 0 0 097 5 136
1 0 1 $09f 6 138
i i 0 097 7 140
1 1 1 Youfi 7 140

a21v0aT15unsud M T Reference Frequency Counter (M5 R) §0Uf1 Din, ENB |

CLK 90 Timing Diagram iaz1den1d Registerasg/

« KDTE: END oici be high i he Serdat dandecr;

‘Ratoiéivcg Fidduanéy CountgiSalocyoh Piggiruming Mods.

zﬂﬁ 5.5 Timing Diagram Y930/ IU Reference Frequency Counter (M13 R)
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J__ 05Cy 12-5IT PROGRAMMABLE E_B"
J {315 w
H-BIT PROCRAMIMABLE
T— OSCou ALXILIARY REFERENCE g/
m L | PH‘:SE = TIPM
CRYSTAL FREQUENCY F‘\— DETECTOR
1800z 00 Tx-0
SELECT L__.. m
1 1+
L PHASE = RaPDpy
DETECTOR
ety
SELECT
317 5.6 namamsdentd Register nwlu 1IC MC145162
Iﬂﬂ'ﬁ Din =(1100000110010000100000001100100
Crystal =10.000 MHz
R =100
Fref =100 KHz

HaN13VAADY IilpABARR 1190 OSC,, Y9I MC145162 (1 8) hfiv £, R (119) ud il

wosa P13 fian1iz “1” iveiden Inuanageu udr Taaagiuiin RxPs/A, (1111) 14

t d 1w J P b b 3 ' o 9
ﬂ‘lﬂ’]'lllﬂl‘ﬂ'lﬂﬂﬂ'lﬂ’.l'limﬂﬂBUL‘lI'I'.U'I HITAWATN TlT“JJSllﬂﬂJvh AINIT Y

M3197 5.2 uaasmanudn ldsnms T sunsuafengy

Yosdyay e s N a2 1d0n TxPS/L, Hie RxPSA,
1 128 78.125 KHz (10MHz/128)
2 130 76.923 KHz (10MHz/130)
3 132 75.757 KHz (10MHz/132)
4 134 74.627 KHz (10MHz/134)
5 136 73.529 KHz (10MHz/136)
6 138 72.464 KHz (10MHz/138)
7 140 71.428 KHz (10MHz/140)
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5.1.2 MInAaeslud MY Voltage Control Oscillator (VCO)

~ +5V
=2
2
RF in From RX RF Amp 8
21.5-24.7 MHz 2
— °
i .

3.3nF |
!;,r;lw [i8]_[7 [8] [is] [14] [13

RF GND  DATA oy INV SQL  pssie AF DET  QUAD

o ourT gy MW SIS gy our e om | TITTTT
N THRS :—ﬁ ¢ |
) osc MC3356 138 )
W IF T
vee

Lel .LTJ LEI‘“F Lﬂw

OlpF

vy
Hdﬂlo

fLoToRX PLL

47K

+5V

447+ moeQd
X woly 1A

517 5.7 2395 Tuduve3 Voltage Control Oscillator
4 1 )
naavstlounssdudud 0 Tar i 5 Trant Taoudiag 0.25 Taav Adwmia v,
> y 3 ]
from Rx PLL LPF 91n1iu3aMA110 A% wM4 £ to Rx PLL MIXER Or Rx PLL As3AUM

a9 MAmasamsai 5.3
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5.1.3 N1590NLUY Low Pass Filter

-] . o1 4 o
Phase Detector vBuW®aen gL 92@0317993 Low Pass Filter iWo 11 1915 1A
Tasaundiuussdulu msnruquanudludiuees veo Inaanudsenurldsnseiy

1 4
auanansuedlunanzyoedyanlumssudmain RE srnaiu T Mdaided

FrompD  Ri To VCO

sU 5.9 2995 Lowpass Filter
R1=68KQ
R2-82KQ
C1=0.1 uF
C2=0.022 yF

5.1.4 HANIINAAINIA Demultiplexer HAzAIATUIANIINNINUA

o o‘: 1Y) ] 'd
29957119 un1snAa89n 1A Demultiplexer 1 1299367961911 Data Sheet 494 1C tw03

LA3361 Aagy -

047 uF....... Input level is baiow 250mvV

1 uF....... Input lavel Is over 250mV
19I55|z Check
{Or 10k VR 6.8K)
SkyYR 8.1k f:"u *®
e B "
= 1000p [ rl H
g 5114 13 |12 11119
100pF : polyester Sync.det.
1o ‘ vCo [Phasecompa 1 Y W
capadior rator
0047y = FF 1/2 FF 172 FE
[ Lamp 9
L—l trigger Stareo ?auto) 1 VB < 0.7 or opened.
' Forcad mono: 0.7 < V8 < 2.1V,
IReguIator rl‘)f—— Demodulator VCO stop 1 2.1V < VB
—— —
1 2 3 4 5 8 87
620p i 4.7u E

3171 5.10 295010 lums 1 1c 183 LA3361
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Input Lor R
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Qutput
—O

Sﬂﬁ 5.11 2999 Low Pass Filter 15KHz

1. naasatium VR 5 KQ W1dmanudifin 12 ves I i 19 KHz wieldnia veo
meluda 1C kil 76 Kz Asugamisauiouilu 38 KHz o191 Subcarrier Tums
Demultiplex ua:qﬂmsmmﬁmﬂu 19 KHz éasﬂuﬁ’ﬂgﬂgm Pilot Y9333 UY Stereo Multiplex
191912995 Phase Comparator 1oufuFyana: Pilot Aignaauinnindasiietsusniuiiu

ARy Stereo Multiplex naw

! N HY ! 4 A7 3.e0my
¥ b Y Yoomy
) . : . 1A 100UsS
1@ 66.4u8

Chi Freq
19.01kH2

Chi pk-PkK
213mv

R
I £-30.0mV,

P ISREN AR S U RS A |

TS T
M{20.0us] A Ch
20 Sep 2007
13:47:24

g1l 5.12 Fygaidaléhe 12 1C wes LA3361

[ [ 4 r ]
2. 14 RF Generator flounrmdidesmssuluiitilsaos fi [ o A1wd 23.5 MHz
o o L4 t a0 ]
waz 19¥dye 191N Function Generator Youdgyanaiglsien 3 vp-p manmdeia lugu

] [ ' ¥
mmﬁmuaﬁuwﬂﬁ’ﬁu 191'l18s RF Generator 1o Modulate AWM sine wave IHAIU

ganu1 s nmsuneentuy Nuazladyanungaaiendagy
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5.2 N13PANULLILDZ S NN

5.2.1 MINAABIAIUYBY Voltage Control Oscillator (VCOQ)

+5V

10K
M-

22uF+0.1uF ‘L' 100nF+EnF
L X
IuF 220 5K6 TnF*2 820nH
1 |
I

Vmod (>

MPSHIO _[ J_ i
88pF 820F § }

Mv2108 E ‘ § i ZLms0fUnTF
= ame L !
i

820mH

100pF == i
I47 F 27K 1 i
EDPJ—\M——I B ) -
6K8
Freq. Con. Voltage MV2109 i

100nF+1nF

finPLL
719 5.19 2995 Tud U84 Voltage Controlled Oscillator fi19MAnDg

w @ o2 s A - ¢ a '
naaoedloutseAudcua o Toan 695 129 Tnoiuiios 0.25 1o NAWMUA Freq.

¥ v ] []
Con, Voltage 311U 3AA1AUANRIUNUG £, to Tx PLL ALseaum1aA199 [ananen1s1ei 5.4

P a A o & @ o a
#1519% 5.4 nerasmsidsunlasvesnnudieiyndousirusunanfsunilag

L5IAY (Volts) AMNE (MHz) LU59AY (Volts) A (MHz)

0 23.091 2.75 24.494
0.25 23.286 3.00 24.562
0.5 23.477 3.25 24.628
0.75 23.664 3.50 24.691
1.00 23.815 3.75 24,750
1.25 23.944 4.00 24.808
1.50 24.061 4.25 24.863
1.75 24,163 4.50 24.923
2.00 24.248 4.75 24.990
2.25 24.334 5.00 25.120
2.50 24.414
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| 4

U0 UY Flowchart 494 115unsu 1Adadl

MUY

Winve oo

!

flewu Control Register Data

'

fio3 Transmiu and Receive Data Counter (M13 N)

h 4

fleu Reference Frequency Data Counter (177 R)

dmdnadgulmi

317 5.22 (ada Flowchart ¥4 Tulsunsulu MCs-51

191115 N 994 Tx Yanua 761 (7 channel) dai
N=470 =0000000111010110
N =474 =0000000111011010
N =478 =0000000111011110
N =482 =0000000111100010
N =486 =0000000111100110
N =490 =0000000111101010
N =494 =0000000111101110

3 g » = a o 31 o 1 o &
1A2vms Tsunsu Taun15isaA1 Channel 9InANEINY 1ﬂﬂ1ﬂﬂﬂ1ﬁ‘]ﬁﬂ’]uﬂ’lﬂ‘§‘ﬂ

[~ < ° v
wosa P13 Humsifon Tnuan1sMiauserdng “1” =Test Mode 1422 “0” =Normal Application
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A1519% 5.5 Laaan1s IWsunsuAIMIS N 1InawaIag

aIndidontesdyn o L. .
FOITYY Y fITH1S N
P1.0 Pl.1 P1.2

0 0 0 $047 1 470
0 0 1 $04f 2 474
0 1 0 $0 3 478
0 1 1 Foa7t 4 482
1 0 0 ¥4 486
1 0 1 5§97 6 490
1 1 0 F0991 7 | 494
1 1 1 0471 7 494

a9 11/5unsud MY Reference Frequency Counter (13 R) Hloua1 Din ,ENB,

CLK 910 Timing Diagram 1azidon1d Registerfiag1l

Y

FEF FREDUENCY
CUEERTEENTIER « REFEREHLE SEFEREICE PEFERGIS :
\ FREQUENCY FREQUENCY FREQUEICT SADILARY REFERENTE
\ SELELT SRR SRLECT FRODUENRCY COUITTER
A e 2\ VAN
N "\ 7 "
"" 1 nl
TRV TR B ¥ YA i \
o, { g ¥ sep [ P8 Y R ¥ ja-misper rREe ¥ oy 1y '{ 1LEITS A REF TREQ
n T A ponepy it SELEGT Ay STLEC QATH U W I . a%A
i ‘\.c“"m/’ \SELECTASRUECTA A
i 1§ DD LETH ane £ | LU TR T AT TH

__FMU LU UL,

.

\
e
!

we

NOTE:. BN ronst S0 higdh durery dig vt il

Reforencao Freyuaiicy CounterSelection Programming Mode

gﬂﬁ 5.23 Timing Diagram D3 Reference Frequency Counter (117 R)
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Q\ 1
- 12-3{T PROGRAMMABLE B
| U5l ‘ REFERENCE COUNTER } + I——o
c
(I =25 -
14-8IT PROCRAMMABLE o /
DSCyy MUXILIBRY REFERENGE n
COUNTER : x -
BAAGHUM u—\_ PHASE |- TaPDyy
CRYSTAL FREDUENCY DETECTOR
18.0%He % Taet
seecr L 5
. Rx
o PHASE  t— SaPDgy
DETECTOR
(: Re-d
SELECT

U 5.24 uarmamsifienld Register alu IC MC145162

Ta Uﬁ Din =01100000110010000100000001100100
Crystal =10.000 MHz
R =200
Fret =50 KHz

HanINAReL WaAsdyaMeIN OSC,, Y89 MC145162 (11 8) WA £ T (11 14) uda
ilvwesa P13 flan1z “17 heiion Inuanaaeu udriaaaanauiiu Txps/t, (1113) 14

1 d' [ ") 1 :i:i 9 gt 1 :'l 9 as
ﬂ'lﬂ’J'liJﬂm'lmJﬂ'lﬂ’J'lllﬂ‘VlﬂE)uL‘U'lll'l #IITAWAT N ‘VlT'LiﬁllﬂSﬂJ"l’J PNATN

] T 4 = =]
a3 5.6 uaasrIA DA lAnnms Tdsunsuadengy

CERLATLLY MMIs N AN Ia 14010 TxPS/E,, Mo RxPS/,,
! 470 21.276 KHz (10MHz/470)
2 474 21.097 KHz (10MHz/474)
3 478 20.920 KHz (10MHz/478)
4 482 20.746 KHz (10MHz/482)
5 486 20.576 KHz (10MHz/486)
6 490 20.408 KHz (10MHz/490)
7 494 20.242 KHz (10MHz/494)
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5.2.3 N1999niJY Low Pass Filter

-] P 4 [
Phase Detector ﬂjﬂdlﬂ’n‘ﬁﬁlﬂqﬂ 92A04117995 Low Pass Filter 1Ne 19 1411596 U
Ly a [} a 3 4 o

ez auduussdulu msauguanudludiuves veo ndanudusinauwimesnun
ldrassfiunnudsimsvesluusazyesdyanalunsdedyaiu RF TdwmeInthud
o 1o [ d u.,: o o v da a Aa w [v] e
aoa i IMiedeagiuusanunazdenmanudfitsuun llvinnshll Fygudoyani
adsgandweagaaie 20 Hz ussilinisdamvssmadaiudanain 14 19am

o o
AU

gﬂﬁ 5.25 2999 Lowpass Filter
R1=680KQ)
rR2=39kKQ
Cl=33uF
C2=033 puF

5.2.4 nnaanxmmwm%’n&’mﬁJm Stereo Multiplex

idoagasnaudoams e dedaaaudsaiethsdonazenliwdou fuly
ﬂﬁ'u‘iwqmwﬁtﬁmﬁuﬁa1'3uﬂw’fﬂaﬁ1ﬁtyﬁy1m:ﬁuaﬁqcﬁ'wuazm1mﬁ%’wﬂ‘.luﬁ"ignpm Stereo
Multiplex fion Tasn1sirdayaonesdrednouazamuiinms Sampling #0a2108 38 KHz
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minipedu lannsefudana Stereo 1ATAMIsOTUILY Mono 14 uasifeanndayaa
Subcarrier 38 KHz 1yumiely Taomstir 114 Sampling Funo L iz R ndosiuedaly
ansausndeyanndiadouazem 1§Tidosdadyqn 19 KHz AiSund dayaa pilot 391
lafudeyanas L+R uaz L-R 420 ‘lué’mwdawmﬁzym‘,mﬁwuﬂ 100% szlszAouday

Fyanou L+R 45% dayayiae L-R 45% unedeyyiad Pilot 10%



NOUNY

» » [
114 92ABININI0T Lowpass Filter 15 KHz nou themdannudas

53

[y

as a n’: 9 ¥ ¥
sihdgyeeudosisdedwuazenlladedyain

b

¥

Stereo Multiplex

Aoz liaaesy

amrsaadednin Stereo Multiplex 18 uazersv ldnnduusndaanufanaialdvmnil

[ ] ¥ [
Al 19 Kz Awhiududea Pilet ixnluaees antureesildadedunu Stereo

Multiplex Sufludsgl

L+R

=

Yo

feilgi 1>

sy |k

10K

A AA

oK

VWA —

iy MPX OUT
¥ "—C
9K

9K -

~ Qi 7 vee
CJan Qio
Claw ]
=
Cos RESET
— o7 0sC N
Ces 0SCOUTI
_L—q GND oscout_J
-

2IM

LS

22pF I

-

< 4.864MHz|

—vw—ﬂ[]l«

o
T ant
+

14HC
4053

vcC

BN

AN

All

R

51

$2

+5V
Input L or R j-

5115.26 29953 19F Ry IRt Stereo Multiplex
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5.2.5 nyIoenuUl Isolate Transformer

woumsuenszussnMunT B LAz 0I5 U8NN AC Powerline

v o LY = = 1 [}
pUIUAAYNA AL FyQy IR NND AN ¥R 1au150 Coupling H1U Tsolate Transformer 10

' wa _u iq ¥ [ ' { o
1119391 UANTAYDA Transformer A A Ns0ADLALDIANND WNNEIUAIUANUDAIYBS

Iardv (50Hz) A la 5o Coupling i 1Aiiasendl € 119 Coupling Tatlos 141

dufuaugAnnuidigaunn TaslumsnaasaezdnisWu Isolate Transformer Tudmausou

v ¥ ]
Auanaeny lusasimsasudiu 1 1 99010u 1% RF Generator tiastounaiud 23.5 -

& Y &y ¥ 24 a_ "\ e 9 )
24.7 MHz 9119 100 dBp 1159 100 mVW wmmu“lﬂmuﬂ'uﬂﬂuaﬂmun:ﬂammumum

A dy . o ar - ' o Y A a =0
50 Q iWeiiy Impedance Matching tae Jadyanaiinnaseuddun oS uuseuin

TiRansdernudayanaludmunnud 23.5 - 24.7 MHz 19ange Idnadaning

A1319915.7 HAMSNITWU Isolate Transformer iHOMIAIMSAINIUT YR IUTIGA

A 235 | 237 | 239 | 241 | 243 | 245 | 247 | (MHz)
V,, Noload | 101.2 | 109.6 | 109.0 | 1064 | 106.4 | 106.4 | 1064 | mV
o V. Load50Q | 704 | 704 | 704 | 704 | 704 | 704 | 704 | mV
V,, Noload | 1156 | 1156 | 1156 | 115.0 | 1140 | 113.6 | 113.2 | mV
o v, Load50Q | 748 | 748 | 744 | 732 | 728 | 724 | 724 | mV
V_ Noload | 117.8 | 1174 | 1168 | 1158 | 1152 | 1144 | 1134 | mV
7o V,Load50Q | 728 | 734 | 734 | 728 | 724 | 718 | 714 | mV

o 2 3 oo
91M131975.7 73800 1% Isolate Transformer NUIUTOU 4 59U
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5.2.6 HAMINARDIIUTIUVBINIADY
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7706 2 KHz 4U1n 200 mVp-p wmauv!‘nmﬂmmﬁm HAZTINTIIIAT U UNYIN 4 VB

o
IC nies 74HC4053
TekStop | L _f . B
I ' : f R 1 : ; :
Chi Freq
2.004kHz
Ch1 Pk-Pk
200my
i
C | BT M[200ps] Al Ch1 7-55.0mV]
14 Fab 2008
G-+~ (0.00000s | 16:13:46
Chi Freq
38.01kHz
Ch1 Pk—Pk
426mv
m‘ 'wo'mv:m'{ ”M[’r'oo'gs'j A(' Chi 7 222mV
14 Feb 2008
O+~ [0.00000s ) 16:17:16

51/#15.28 dyanaiaie 4 vea IC e 74HC4053

o u

91n31%5.27 szt 1@ dyenmezgn Sampling Ao day)1al Subcarrier 38 KHz
I oAy & ' @ = o A w ] @ «
panndmdninanis luimstoudygatddsldyaiaunaduszris Fyanamol 2

KHz A dunss
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MANHIN

Tsupsun@aulyiny Tulnsnouinsaaed

.....................................................................

pi:tid:; Serial data transfer between ATB9C2051 with MC145162;;;:;;:::
NN N N R N NN N N NN NN E N
DATAIN EQU P3.1 ;Port 3.1 connected to Din
CLOCK EQU P3.2 sPort 3.2 connected to CLK
ENABLE EQU P3.0 ;Port 3.0 connected to Enable
DIN EQU TFH
LOOP EQU TEH
TX1 EQU 7DH ;MSB of Tx Counter DATA
TX2 EQU 7CH ;LSB of Tx Counter DATA
RX1 EQU 7BH ;MSB of Rx Counter DATA
RX2 EQU 7AH ;LSB of Rx Counter DATA
REGCON EQU 79H ;Address of Register Control DATA
CHIN EQU 78H ;Bddress of Input DATA
TEMP EQU 17H
ORG 0000H
MoV RO, #50H ;MSB of Reference Frequency Counter DATA
MOV RL, #64H
MOV R2, #40H
MOV R3,#0CBH ;LSB of Reference Frequency Counter DATA
ACALL DELAY
MOV A, #00H
MOV P3,A ;iClear port 3
MOV CHIN, #07FH
START: MOV A,P1 ;Read port 1 (Input)
MOV TEMP, A
CJINE A, CHIN, CHKMODE ;Check again of DATA
AJMP START
CHKMODE: MOV A, TEMP ;iCheck Test mode or Normal Application
MOV CHIN,A
ANL A, #08H
CJINE A, #00H, TESTMODE
ACALL NORMAL
AJMP CHKCHO
TESTMODE: ACALL TEST
HHHE S S R S S HH S HE I B R S S R
piiriddisiiiititisiisy; Check Channel of User ;ieiiiirizriiziziiiiiii
PP r e i T e T d i TP v i d i i i Pl di s it ririirir ittt v i bbb iiicirrisinirii
CHKCHO ¢ MOV A,CHIN
ANL A,#07H
CJNE A, #00H, CHKCH1
ACALL CHO
AJMP TRANFER
CHKCH1: MOV A,CHIN
ANL A, #07H
CJINE A, #01H, CHKCH2
ACALL CH1
AJMP TRANFER
CHKCHZ: MOV A,CHIN
ANL A, #07H
CJNE B, #02H, CHKCH3



ACALL
AJMP
CHKCH3: MOV
ANT,
CJINE
ACALL
AJMP
CHKCH4: MOV
ANL
CJINE
ACALL
AJMP
CHKCHS: MOV
ANL
CJNE
ACALL
AJMP
CHKCHGE: MOV
ANL
CJNE
ACALL
AJMP
CHKCH7 : MoV
ANL
CJNE
ACALL
AJMP

................

.................

rrrrrrFrrrrrEY
e s s v e Py
rrrrfrrrrrrrt
NORMAL: MOV

RET

.........................................

rr
¢{: 7 Channel DATA
;s

I

P )
Frretr it rrrrry

----------------

CH1: MOV
MOV
MOV
MOV
RET
CHZ: MOV
MOV
MOV
MOV
RET
CH3: MOV
MOV
MoV

.
H s v~

CH2

TRANFER
A,CHIN

A, #07H

A, #03H,CHKCH4
CH3

TRANFER
A,CHIN

A, #07H

A, #04H,CHKCH5
CH4

TRANFER
A,CHIN

A, #07H

A, #05H,CHKCH®6
CH5

TRANFER
A,CHIN

A, #07H

A, #06H,CHKCH7
CH®6

TRANFER
A,CHIN

L, #07H

A, #07H, START
CHé

TRANFER

.............

...................

;II""IIIIII’IIIIII’I”I’

REGCON, #80H

X1, #01H
TX2, #0D6H
RX1, #00H
RX2, #80H

TX1, #01H
TXZ2, #0DAH
RX1, #00H
RX2, #B2H

TX1,#01H
TXZ2, #0DEH
RX1, #00H
RX2Z, #B4H

TX1,#01H
TXZ2, #0E2H
RX1, #00H

................

.......................

.................



MOV RX2, #836H
RET
CHA4: MOV TX1,#01H
MOV TXZ2, #0E6H
MOV RX1,#00H
MOV RX2,#88H
RET
CHb5: MOV TX1,#01H
MOV TX2,#0BEAH
MOV RX1, #00H
MOV RX2,#8AH
RET
CH6: MOV TX1,#C1H
MOV TX2, #0EER
MOV RX1,#00H
MOV RX2, #8CH
RET
PP IR T PR T s b 3 P PR d T F i PRl e i s i P i iF i i i i iiiiirir¢rssiisiiiiiiniii
J3i:ii338::02:3332 Transfer all DATA to MC145162 ;:;::::5:530430:8883343
NN NN N R N R N S N N N N N N R NN N NN NN
TRANFER: MOV A, REGCON ;Load Register Control DATA
: MOV DIN,A
SETB ENABL ;Enable is set before transfexr DATA
ACALL SEND ;Send Register control DATA
CLR ENABL ;Enable is clear Later Transfer
MoV A, TX1 ;Load Upper Byte of Tx Counter DATA
MOV DIN,A
ACALL SEND ;Send Upper Byte of Tx Counter DATA
MOV A, TX2 ;Load Lower Byte of Tx Counter DATA
MOV DIN,A
ACALL SEND ;Send Lower Byte of Tx Counter DATA
MOV A, RX1 ;Load Upper Byte of Rx Counter DATA
MOV DIN,A
ACALL SEND ;Send Upper Byte of Rx Counter DATA
MOV A,RX2 ;Load Lower Byte of Rx Counter DATA
MOV DIN,A
ACALL SEND ;Send Lower Byte of Rx Counter DATA
SETB ENABLE ;Enable is set
CLR ENABLE
MOV A,RO ;Load Ref. Freq. Counter/Select Program
Mov DIN,A
SETB ENABLE
ACALL SEND
MOV A,RI1
MOV DIN,A
ACALL SEND
MOV A,R2
MOV DIN,A
ACALL SEND
MOV A,R3
MOV DIN,A
ACALL SEND
CLR ENABLE ;Enable is clear
AJMP START ;:Go to Begin



............

SEND: MOV
CLR
MOV
RLC
Jc

CLR

AGAIN:

AJMP
SETB
SETB

SETDATA:
CLK:
CLR

DJNZ

rrrr?rrrrrrrrry¢

DELAY: MOV
NEXTI1: MOV
NEXT2: DEC

CJINE

DEC

CJNE

RET
END

o~
>

A,DIN

A

SETDATA
DATAIN

CLK

DATAIN
CLOCK
CLOCK
LOOP, AGAIN

R4, #7FH
R5, #00H
R5

R5, #00H, NEXTZ

R4

R4, #00H, NEXT1

................

rrrr

become Ready

s s e e e -
rrrrrry

P R T

--------------

rrfrrrrrrrr rrrrrrrrros

----------

.........

L N R Y . L I R R
rrrerrrrrfsr b r sl rfrsft s P rrstrrsrras

.........
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