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ABTRACT
This project is created to control the status of electrical equipments after wake up. The alarm

clock implemenied using MCS-51controlled to the main equipment wireless control board. The board is

adjustable and can set the time.
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3.1.4 HADNMININIHYBIMAIATOITD

1 o o w P
tudmsnzilumsiudeyaninlugalions TRw (fa5w) daznudeyanlduily
o A L3 - L] t ar =y ﬂb 4 o 1 i
iliMesniluaz aosmudiu udBuhanimes lUdy 1T uTSmmodquduaznils Faazhmnlé
3 a o o o o & 1o &
S vuiioy omfuTdsunsuezimsaada1ife P20 uaz P21 dadlumsdedyanudms

Tigulnseludazdvinu

3.2 MR IUIM

3.2.1 ¥R delay Y0317 n11lgn

ACALL 12C_DELAY 2MC
12C_DELAY: MOV R6, #OCH 1MC
12C DELAY_I: NOP 1 MC

NOP 1 MC

DINZ R6,12C DELAY 1 2MC

RET 2MC

!.Wi’l:ﬂz‘lfu

Delay ‘Yf&ﬂuﬂ = 241+ {dx12)4+2 =33 MC

19 Clock 11.0592 MHz i1 12 MC #4311 1 MC = 12/ 11.0592 M = 1.085 us
ﬁ'&&u 53 MC 141981 = (1.085u)(53) = 57.51 us

ACALL 1LCD DELAY 2 MC
LCD_DELAY: MOV R7, #02D 1 MC
LCD DELAY I MOV R6, #0E6D 1 MC
LCD DELAY 2: NOP 1 MC
NOP 1 MC
DINZ R6,LCD DELAY 2 2MC
DINZ R7,LCD DELAY 1 2 MC
RET 2MC

LW'i”Izﬂ:”'lfu

Delay WA = 241+ {((4 x 230) +3) ()} +2 = 1851 MC

19 Clock 11.0592 MHz 7 12 MC §a3iu 1 MC = 12/ 11.0592 M = 1.085 us
dfu 53 MC 191987 = (1.0850) (1851) = 2 ms

ACALL DELAY 10ms 2 MC
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DELAY_10ms: MOV R3, #05D 1 MC
DELAY 10ms 1 ACALL LCD_DELAY 2MC
DINZ R7, DELAY 10ms_I 2MC
RET 2MC
IW3 1:11:13"11

Delay ianua = 2+1+ {(1851+2) (5)}+2 = 9270 MC
1% Clock 11.0592 MHz 51 12 MC @11 1 MC = 12/ 11,0592 M = 1.085 us
Fariy 53 MC 151987 = (1.085u)(9270) = 10.05 ms

ACALL DELAY_100ms 2MC
DELAY 100ms: MOV R2, #10D 1 MC
DELAY_100ms_1: ACALL DELAY 10ms 2MC
DINZ R2, DELAY 100ms_| 2MC
RET 2MC

TR
Delay WHNA = 2+1+ {(9270+2) (10)} +2 = 92725 MC
1% Clock 11.0592 MHz 31 12 MC f91i14 1 MC = 12/ 11,0592 M = 1.085 us

>
ot

A3y 53 MC 141987 = (1.085u) (92725) = 100.6 ms
3.2.2 WmLink Margin

A15190 3.1 LEAIm I A TMUAAINISA L UNITYDS RF

RX2 EN | CM | RFDR _SB XO F RF_PWR

15 14 13 12 11 10 9 8

a3 Smuannusalumada
faimua il 0 AuE iy 250 Kbps
tsualdidu 1 A21F A 1 mbps
NIBLHE) A192FIANRIAL 250 kbps A1 Sensitivity ¥9IRI5 19 DA UMAY -90 dBm uay
2 | A
szuzmamnganansndaldfe 280 wng
FanuBEafiaiify 1 mbps A1 Sensitivity ¥0ada5uazlAvidY -80 dBm uaz

= 1 W oy
srozmaLINgafaunsod 1die 150 was
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i vn 3 o [ : 1 =
*luniidmualdnnuE i 1 mbps neiium Sensitivity A -80 dBm HaETZEEN NN INGAY

asamldfe 150 m.

M3 3.2 umansfmuamimdid lumsdadoya

RF OUTPUT POWER
D9 D3 P [dBm]
0 0 -20
0 1 -10
1 0 -5
1 1 0

infi 8-0 ilumssmuasimifediifdedoya
¥
“luifismualiiia D9 as D8 (T 1

¥ H
oW o =4

anTundsnuinlFa9fio 0 dBm UADIMIAY 1| mW

M3 33 uansmsfmuaminailylumsdadoya

RF CH# RXEN

7 6 5 4 3 2 1 0

NN 33 T 17 fnuaniuns NRF2401 ﬁ“lfi’f’“lumithi’fagﬁ TavehAa1ud
MWITONTHUAINGAT
Channel (RF) = 2400 MHz+ (RF_CH#) x 1.0 MHz
Arviualddao (RXEN) = 0 Wunisdmuaiily Tx operation
“\fondafl Channel 2 Sarhudmualiy D7D6D5D4D3D2D1D0=00000100
ulauihuiavgv 16 = 040
wlaadiavgi 10 - 4
RF_CH# =4
Fnfuanud i lumsdaie
Channel {(RF) = 2400 MHz + (4) x 1.0 MHz
= 2404 MHz

vnerg AN lFlumsdernsadem 1aluyae 2400 MHz 4 2527 MHz iy
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3.2.3 WA Link Margin ﬁ Line of Sight

fimuald Txp (Output Power) = 0 dBm

d =150 m (1Mbps)

f=2.404 GHZ

C=fA : A=C/f=3x108/2.404 x 109 =0.1248 m.

TUMINTIAMIA :RxP(dBm) = TxP + TxG - TxL - FSL - ML + RxG - RxL

Taud -

Link Margin (dB) = RxP (dBm)-Rx Sensitivity (dBm)

]
o or =g

RxP = Maansuld (dBm)
TxP = faaA a9 (dBm)
TxG = Gain Y8UNIDINIANIIWIULN (dBi)

TxL

ﬂ']iﬁﬂ‘ﬂ’ﬂu*ﬂ‘ﬂdlﬁ"liﬂﬂ1ﬁﬂ1»lﬁ“!ﬁl\l (dBi)

FSL = Free space loss 138 Path loss (dB}
ML = miaaneuninanniledudue {fading, body loss, polarization mismatch) (dB)
RxG = Gain YVOUFIBINIANIIATHTY (dBi)

RxL = MIAANBULBUMOINIANIAIUTY (dB)

Auuald TxP = 0 dBm

TxG=RxG=0dBi

A o a st g Y 1 A ey kY
I,‘L‘I‘ﬂQ"ﬂ'Iﬂ&'lJ'uﬂ'ﬁﬂ]‘l—l?ﬂlﬂ“ﬂﬂﬂﬂﬂ‘mﬂ"lﬂuﬂalﬂn].iJlIﬂ'l‘iE‘lﬂ‘ﬂﬂuH‘iﬂuuﬂﬂu"lﬂl%'i'lzﬂ::uu

TxL = RxL = ML = 0dB

N9 Free Space Loss (FSL);, L{s}= 10}0g(i§—g~)2 dB.

= 10log (4%3.14x150/0,1248)°
=§3.577 dB

RxP =TxP + TxG - TxL - FSL - ML + RxG - RxL

RxP=0dBm+ 0dBi-0dB - 83.577 dB — dB + dBi
=-83.577 dBm

Sensitivity = -80 dBm
Link Margin (dB) = RxP {dBm) - Rx Sensitivity (dBm)

=-83.577 - (-80) dB
=-3.577dB
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3.2.4 MMNASUigeyae

] 1
= =

NNNITTIARDY SzezmaTanniigaiitnadudyyieldde 1153 m vinemsdensau A
f90msEouTIN B
FSL = 10log (4x3.14x1 15.3/0.1248)2
=§1.292 dB

a e gy = =

dlesnansadsdayialdifis 1153 m wiusaai Tumad§ia Aeunemisgayido
wﬁ’wunﬁaﬂmui‘fw"ﬁmmﬂmhmiqrgl.?'rwm ML n¥e msananeusinileseild duu
RxP =TxP + TxG-TxL - FSL + RxG- RxL ~ (ML+Others Loss)
Tauld ©  Attenuation = (ML+Others Loss)
= FSL (Mqu3) - FSL (M31A004)
=83.577 - 81.292
=2.285dB
a7y e §iAeziAamsaaneuin 2.285 dB Fazmh It munsodedyaaldssuenagga
e 1153 m i
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3.4 IHUQAUEAIMITNNUVB AL STV

3.4.1 Msdanawnnwmilgn
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3.4.5 maaatoynved TRW 2.4 GHz

[ Budu

[ wi

nRF2401
ﬂ;i1uﬁn11z ShockBurst
Tx(CE=hi) 7

Inaadeya ADDR uaz
PAYLOAD DATA

r

nRF2401
AMUINATCRC

14
-

nRF2401
1e1l1 Preamble

v
nRF2401

¢4 ShockBurst Package
|

|

)

(1000 kbps)

madufonda

U 3.1 namauwugimsinuvesszuulumsdadeyaves TRW 2.4 GHz
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3.4.6 M35utaynue TRW 2.4 GHz

Tuily

nRF2401
8y U192 ShockBurst
Tx(CE=hi} ?

T

'

nRF2401 !
> 77991 PREAMBLE

] d w i
LUnzvayaniul I

Taily

ADDR qn#aq?

1%

¥

nRF2401

w8

Ulayauazasiaael CRC

CRC gnéina ?

1y
¥
nRF2401

e DRY: AU high

uContraller

P
#314 clock Tuifing U

Payload

s

nRF2401

Register 1197

¥
¥

TRF2401
9 DRY i low

|

U 312 uraamugimshanwesszuulunsfudeyaves TRW 2.4 GHz
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;*************i’******************************************************

; Program i Real Time Clock

; Description : Real Time Clock , 81 for set time,alarm time
;****************'&***************************************************

o i e e o s e m e e e T Ak . - — —— ——— a1 — —

ALARM BIT Fl1.0 ; Alarm bit

SCL BIT P2.3 ; BCL IZ2C Bus

SDA BIT P2.4 ; SDA I2C BRus

SET SW BIT pP2.0 ; For set alarm time, time
UF_SW BIT P2.1 ; For increase data

STOP_SW BIT Pz2.2 ; For exit set up

STOP_ALARM SW BIT PZ.5 ; For stop alarm

LCD_EN BIT P3.6 ; LCD Module Enable

LCD RS RIT P3.7 ; LCD Module Register Select

FLAG EQU  02FH ; User FLAG

I2C ACK BIT FLAG. O ; Define T2C Acknowledge
; &s bit

SEC20 BIT FLAG.1 ; Define LOOPZ as bit for

alarm twice

P e o e e e e e e e e e —

LCD ADDR EQU 30H ; For keep LCD Address
LCD_DATA EQU 31H i Tor keep LCD Data
LCD_PTR EQU 32B ; For keep LCD 2 Cha.r
Pointer

I2C_ADDR EQU  33H ; For keep I2ZC Address
I2C DATA EQU 34H ; For keep IZC Data

DATA 1 EQU 35H ; For keep Data form SW.
LIMIT EQU 36H ; For keep limit number
LCD EQU 37H ; For keep Data to show LCD
ACDRESS EQU 38H ; For keep address in RTC
CLR2ZZERO EQU 39H ; For keep number that want
to zero

PAST_SECOND EQU 40H i For keep seccnd before
SECONDS EQU 41H ; For keep Seconds
MINUTES EQU 42H ; For keep Minutes

HOURS EQU 43H ; For keep Hours

DAY EQU 44H ; For keep Day

DATE EQU 45H ; For keep Date

MONTH EQU 46H ; For keep Month

YEAR EQU 47H ; For keep Year

CONTROL EQU 48H ; For keep Control Byte
MINUTES AR EQU 49H ; For keep Minutes Alarm

HOURS AR EQU 50H ; For keep Hours Alarm



e e e o — — ————— e " T e o

ORG O00CH ; Reset Vector

CLR SEC20

MOV PO, #00000000B ; Clear Data bus

SETB SDA ; Clear I2C bus

SETB 5CL i

MOV F2,#11111111B ; Clear status keypad

MOV P3,#00011111R ; Clear status LCD, P3.2-3

MAIN: ACALL INIT LCD ; Call LCD Initial sub

MOV LCD ADDR, #00H ; Set Address (00H

ACALL SET ADDR_LCD

MOV DPTR,#TITLE 1 ; Index Pointer ROM to Show LCD

ACALL WRLINE LCD ; 00H-OFH(Increase autocmatic)
LOOP: ACALL RTC _RD i Read RTC

JB STOP_ALARM_ SW, CHECK_TIME; If STOP_ALARM is not pressed
CLR SEC20 ; will check alarm time

JMP CLEAR ALARM

CHECK_TTME: MOV A, HOUR; Move HOURS to ACC for compare with HOURS AR
CJINE A, HOURS AR, ALARM CONT
MOV A,MINUTES ; Move MINUTES to ACC for
; compare with MINUTES AR
CJNE = A,MINUTES AR,ALARM CONT
Ja SEC20, ALARM CONT

SETB SEC20
MOV PAST SECOND, SECONDS
MOV R4, #00D ; R4 is a counter 20 sec.

CLR  ALARM

ALARM CONT: JNB  SEC20,CLEAR ALARM
MOV A, PAST SECOND
CINE A, SECONDS, INC_R4
JMP  CLOCK

INC R4: MOV PAST SECOND, SECONDS
INC R4
MOV A, R4

CJNE R, #20D, INC R4 1
SETE ALARM

INC R4 13 CINE A, #21D, CLOCK
CLR ALARM
MOV R4, $0CD
JMP  CLOCK

CLEAR_ALARM: SETB ALARM



CLOCK: MOV LCD ADDR, #41H ; Set Address 41H
ACALL SET_ADDR_LCD
MOV LCD_DATA,DATE ; Write Date to LCD
ACALL BCDZLCD ; Write from RTC BCD Data
MOV LCD DATA, #' ' ; Write space to LCD
ACALL WRCHAR_LCD
MOV A,MONTH ; Convert Month from BCD to HEX
CJNE A, #10H,WR_CHK MONTH 1
MOV A, #0AH ; October => QAH

AJME WRITE_MONTH NX
WR_CHK MONTH 1: CINE A,#011H,WR_CHK MONTH 2

MOV A, #0BH ; November => 0BH
AJMP WRITE_MONTH_NX
WR_CHK_MONTH_Z: CJINE A,#OIZH,WRITE_MONTH_NX H
MOV A, #0CH ; December => (CH
WRITE MONTH NX: MOV LCD PTR,A ; Set 3 Char. Pointer
MOV DPTR, #MONTH JAN ; Set Start Pcinter
ACALL WR3CHAR LCD ; Write 3 Char. (Month) to LCD
MOV LCD DATA,#' ! ; Write space to LCD
ACALL WRCHAR LCD
MOV LCD DATA, #'2' ; Write '2' to LCD
ACALL WRCHAR T.CD
MOV LCD_DATA,#'O' ; Write '0' to LCD
ACALL WRCHAR_LCD
MOV LCD_DATA,YEAR ; Write Year to LCD
ACALL BCDZLCD ; Write from RTC BCD Data
MOV  LCD DATA,#' ! ; Write space to LCD
ACALL WRCHAR LCD
MOV LCD“DATA,#‘“' ; Write "' teo LCD
ACALL WRCHAR_LCD
MOV LCD DATA, #'c' ; Write 'o' to LCD
ACALL WRCHAR LCD
MOV LCD_DATA,#'A' ; Write '"' to LCD
ACALL WRCHAR_LCD
MOV LCD ADDR, #CBH ; Set Address 0BH
ACALL SET ADDR_LCD
MOV A, HOURS ; Get Hour
ANL A, #00110000B ; Get =10 Digit
JZ WRITE_TIME_HN ; Check %10 Digit = Q ?
SWAP A ; If not => Write to LCD
ADD A, #30H ; Convert to ASCII
AJMP WRITE_TIMERHH
WRITE TIME HN: MOV A ¥ ; #l10 = 0 then Write space
WRITE TIME HH: MOV LCD DATA,A ; Write to LCD
ACALL WRCHAR LCD
MOV A, HOURS ; Write %1 Digit to LCD
ANL A, #00001111B
ADD A, #30H ; Convert to ASCII

MOV~ LCD_DATA,A
ACALL WRCHAR_LCD

MOV A, SECONDS ; Check Second = 0dd Number ?
ANT A, #01H

JNZ WRITE SPACE ; Even => Write space
MOV LCD DATA, #':!' ; 0dd => Write ':'

ACALL WRCHAR_ICD

AJMP WRITE MINUTES
WRITE_ SPACE: MOV~ LCD_DATA, #' '

ACALL WRCHAR LCD



WRITE MINUTES: MOV LCD DATA,MINUTES
ACALL BCD2LCD
JNB SET_SW,SETWHOURS
AJMP LOOP
; Set alarm hours
SETﬁHOURS: JNB SET_SW,$
MOV DATA 1,HOURS AR
MOV  DPTR, #CLR_SET_HR AR
Show LCD
MOV LIMIT, #24H
MOV CLRZZERC, #24D

when write HOURS is 24
MOV ADDRESS, #08H
CALL SET _TIME

JNB SET 3SW,$

MOV DATA_l,MINUTES_AR

MOV DPTR, #CLR_SET MIN AR
Show LCD

MOV LIMIT, #60H

MOV CLR2ZERC, # 60D

MOV ADDRESS, #09H

CALL SET _TIME
; Set hours

JNB _SET SW,$

MOV~ DATA 1, HOURS

MOV~ DPTR, #CLR_SET_HR
Show LCD

MOV LIMIT, #24H

MOV CLR2ZERO, #24D

MOV ADDRESS, #02H

CALL SET TIME
; Set minutes

JNB SET SW,5

MOV DATA 1,MINUTES

MOV DPTR, #CLR_SET MIN
Show LCD

MOV LIMIT, #60H

MOV CLR2ZERO, #60D

MCV ADDRESS, #01H

CALL SET TIME

Write Minutes to LCD
Write from RTC BCD Data
Check SET SW Pressed?
Jump to loop

SET_SW is pressed ?

;Set index Pointer ROM to

i

;

;

Limit is 24 in BCD
CLRZ2ZERC is a byte use

Set Slave Address 08H

SET SW is pressed ?

;Set index Pointer ROM to

r
.
r

r

Limit is ©0 in BCD
CLR2ZERO is a byte
Set Slave Address (09H

SET_SW is pressed ?

;Set index Pointer RCOM to

Limit is 24 in BCD
CLRZZERO 1is a byte use
when write HOURS is 24
Set Slave Address (0ZH

SET SW is pressed ?

;Set index Pointer ROM to

Limit is 60 in BCD

CLRZ2ZERO 1s a byte use
when write HOURS is 60
Set Slave Address 01H



JNB SET SW, 3 :{ SET SW is pressed 7
MOV DATA 1, SECONDS
MOV DETR, #CLR _ SET SEC ;Set index Pointer ROM to Show LCD
MOV LIMIT ¥60H ; Limit is 60 in BCD
MOV CLRZZERQ, #60D ; CLR2ZERO is a byte use
; when write HOURS is 60
MOV ADDRESS, #00H ; BSet Slave Address 00H
CALL SET TIME
¢ Set year
JNB SET SW, $ ; SET SW is pressed ?
MOV DATA 1, YEAR
MOV DPTR, #CLR_SET YEAR ;8et index Pointer
MOV LIMIT, #99H ; Limit is 99 in BCD
MOV CLR2ZERO, #100D ; CLR2ZERO is a byte use
; when write HOURS is 100
MOV ADDRESS, #06H ; Set Slave Address 06H
CALL SET TIME
; Set month
JNB SET SW, S ; SET_SW is pressed ?
MOV DATA 1,MONTH
MOV~ DPTR, #CLR SET MON ;Set index Pointer RCM to
Show LCD
MOV LIMIT, #12H ; Limit is 12 in BCD
MCV  CLR2ZERO, #13D ; CLR2ZERC is a byte
MOV ADDRESS, #05H ; Set Slave Address 05H
CALL SET TIME
MOV MONTH,DATA_l
; Set date
SET DATE: JNB SET SW, S ; SET SW is pressed ?
MOV A, DATE
CJINE A, #2BH,CLR DATE ; Compare date with 28 in BCD
CLR_DATE: Jc SET DATE 1 ; If date less than 28 carry is set
; this condition is normal
MOV DATE, #0CH 7 If date more than 28 carry is clear
; will clear date
SET DATE 1: MOV ~ DATA 1, DATE
ACALL INIT_LCD s Call LCD Initial subreocutine
MOV LCD ADDR, #00H ; Set Address COH
ACALL SET ADDR LCD
MOV DPTR, #CLR SET DATE; Index Pointer ROM to Show LCD
ACALL WRLINE LCD ; O0H-OFH(Increase automatic)
UP_PRESSED DATE: JB UP_ SW, TEMP1 ; UP_SW is pressed ?
JNB UP_SW,S
JMP TEMPZ
TEMP1 : JMP STOFP_PRESSED DATE
TEMP?Z : MOV A, MONTH
CJNE A, #04H,DATE28 1



JMP  DATE30

DATE28_1l: CJNE A, #06H,DATE28 2
JMP DATE30

DATE28_2: CJNE A, #09H,DATE28 3
JMP DATE30

DATEZB 3: CIJNE A,#11H,DATEZ8 4

DATE30: MOV LIMIT, #30D
JMP  DATE_1
DATE28 4:  PUSH ACC
PUSH B

CJNE A, #02H, DATE31
MOV B, #04H;
MOV A, YEAR

MCV A,/ B
CINE A, #00H,DATEZS8
MOV LIMIT, #29D ; This Year has 29 days
POP B
POP ACC
JMP  DATE 1
DATEZ29: MOV LIMIT, #28D ; This Year has 28 days
FOP B
FOP ACC
JMP  DATE_1
DATE3]: FOP B
FOF ACC
MOV LIMIT, #31D ; This Month has 31 days
DATE 1: CALL DECIMAL ; Converse DATA 1 to decimal

MOV A,DATA 1
CJNE A,LIMIT,UP PRESSED DATE 1
MOV DATA 1,#COH
UP_PRESSED_DATE 1: Jc UP_PRESSED DATE 2
MOV  DATA 1,#00H ; If data 1 more than LIMIT carry is
; clear will clear date
Up_PRESSED DATE Z2:INC  DATA 1; Increase DATA 1 if UP 3W is pressed

CALL BCD ; Converse DATA_1 to BCD
MOV LCD,DATA 1 ; Mcve DATA 1 to LCD DATA for show LCD
CALL SHOW LCD

SAVE RTC DATE: MOV I2C_ ADDR, #RTC ID ; Set RTC as I2C Write
LCALL I2C SLAVE ; Connect Slave
MOV I2C _[CATA, #04H ; Set Slave Address 04H
LCALL I2C DATA WR ; Write Address to Slave
MOV I2C_DATA,DATA 1 ; Write DATA 1 to RTC
LCALL IZ2C_DATA WR ; Write Date to Slave
CALL IZ2C STOP ; Send Step Condition
JMP UP_PRESSED DATE

STOP_PRESSED DATE:JB STOP_SW,STOF_TEMP ; STOP 5SW is pressed ?

JMP  STOP_TEMP 1
STOP_TEMP: JMP  UP_PRESSED DATE
STOP_TEMP_1:MOV  LCD ADDR, #00#; Set Address 00H
ACALL SET_ADDR_LCD

MOV DPTR, #TITLE 1 ; Index Pointer ROM to Show
LCD

ACALL WRLINE LCD ; 00H-0FH{(Increase automatic)

MOV DATE,DATA 1
LOOP TEMP: LJMP LOOP ; Jump to loop

i Check UP SW pressed
; I/P : DATA 1, FN SET ADDR, LIMIT, ADDRESS



; O/P : DATA 1 (HOURS_AR, MINUTES_AR, HOURS, MINUTES)
i Reserve : ACC,DPTR

SET_TIME: CALL INIT_LCD i Call LCD Initial subroutin
MOV LCD_ADDR, #0CH } Set Address 0CH
CALL SET_ADDR_LCD
CALL WRLINE LCD ; OOH-0FH(Increase automatic)
UP_PRESSED TIME: JB UP_SW, STOP_PRESSED_TIME ; UP SW is pressed ?
JNB  UP SW,5
CALL DECIMAL : Converse DATA 1 to decimal

MOV  A,DATA 1

CJNE A,CLR2ZERO,UP_PRESSED TIME 1 ; If data 1 less than
CLR2ZERO

MOV DATA_1, #OOH

UP_PRESSED TIME 1: Jc UP_PRESSED TIME 2
MOV DATA 1, #00H
UP_PRESSED_TIME 2:INC  DATA 1
CALL BCD ;s Converse DATA 1 tc BCD
MOV A,DATA 1
CJINE A, LIMIT, CLEAR DATA 1
JMP  SAVE RTC_TIME
MOV DATA 1,#01H ; will clear data

SAVE RTC_TIME: MOV LCD, DATA 1
CALL SHOW LCD
MOV I2C ADDR, #RTC ID  ; Set RTC as I2C Write
i Slave
CALL I2C SLAVE ; Connect Slave
MOV I2C DATA,ADDRESS ; Set Slave Address
CALL I2C DATA WR ; Write Data to Slave
MOV~ IZC DATA,DATA 1 ; Write DATA 1 to RTC
CALL I2C DATA WR
CALL IZC_STOP ; Send Stop Condition

JMP  UP_PRESSED TIME

STOP_PRESSED TIME:JB STOP_SW, SET NEXT : STOP_SW is pressed
MOV LCDLADDR,#OOH
CALL SET_ADDR LCD
MOV DPTR, #TITLE 1; Index Pointer ROM to Show LCD

CALL WRLINE LCD ; 00H-0OFH{(Increase automatic)
JMP LOOP

SET“NEXT: JB SET_SW,UP_PRESSED_TIME ; SET_SW is pressed ?
RET

show LCD
;I/P LCD_DATA in BCD
; Reserve : ACC,B

BCC2LCD: PUSH ACC ; Push ACC. To Stack
PUSH B ; Push B tc Stack
MOV  A,LCD_DATA ; Get input data value
MOV B,A ; Copy to B
ANL A, #11110000B ; Get higher 4 bit
SWAP A ; Swap nibble
ADD A, #30H ; Convert to ASCII
MOV LCD _DATA,A ; Write LCD
ACALL WRCHAR LCD
MOV A,B ; Restore wvalue

ANL A, #00001111B ; Get lower 4 bit



ADD A, #30H ; Convert to ASCII

MOV LCD DATA,A ; Write LCD

ACALL WRCHAR LCD

FOP B ; Pop B from Stack
POP ACC ; Pop ACC. from Stack
RET ; Return

; Show LCD
; I/P : LCD in BCD
; Reserve : ACC

SHOW LCD: MOV LCD_ADDR,#OEH ; Set Address 0OEH
ACALL SET ADDR_LCD
MOV A, LCD ; Get LCD
ANL A,#11110000R ; Get x10 Digit
JZ2  WRITE_TIME 1 ; Check x10 Digit = 0 ?
SWAP A ; If not => Write to LCD
ADD A, #30H ; Convert to ASCII
AJMP WRITE TIME_ 2
WRITE TIME 1: MOV A #'0! ; %10 = 0 then Write '0°
WRITE TIME 2: MOV LCD DATA,A ; Write to LCD
ACALL WRCHAR LCD
MOV A,LCD ; Write x1 Digit to LCD
ANL A, #00001111RB
ADD A, #30H ; Convert to ASCII

MOV LCD_DATA, A
ACALL WRCHAR_LCD
RET

; Converse to BCD

7 I/P : DATA 1 in Decimal
; O/P : DATA 1 in BCD

; Reserve : ACC,B

MOV A,DATA 1
MOV B, #10D

DIV  RB
SWAP A

ACD A,B

MOV DATA 1,A
POP B

POP  ACC

RET

; Converse to decimal

; I/P : DATA_1 in BCD

;7 O/P : DATA 1 in decimal

; Reserve : Accg,B

DECIMAL: PUSH ACC
PUSH B
MCV A, DATA 1
ANL A, #111100008
SWAP A
MOV B, #10D
MUL AB



MOV  B,A
MOV  A,DATA 1
ANL A, #00001111B

ADD A,B
MOV DATA 1,A
POP  ACC

FOP B

RET

; Define LCD's cemmand constant

LCD CMD CLR EQU 000CC001B ; Clear

LCD_CMD HOME EQU 00000010B ¢ Cursor home
LCD_CMD_AUTOTNC EQU 0C000110B ; Auto increment
LCD_CMD_OFF ECU  00001000B ; Off

LCD_CMD ON EQU 000011008 ; On

INIT LCD: ACALL DELAY 1COms ; Delay
CLR LCD RS ; Clear LCD RS pin
MOV PO, #00111000R ; Force 8bit mode on first times
ACALL LCD CLK ; Pulse LCD clock
ACALL DELAY 10ms ; Delay
ACALL LCD OFF ; Display off
ACALL LCD AUTOINC ; Set auto increment cursor after write
ACALL LCD HOME ; Return curscr to home
ACALL LCD CLR ; Display cleared
ACALL LCD_ON ; Display on
RET

LCD CLR: MOV LCD_DATA, #LCD CMD CLR ; Display cleared
AJMP  WRCMD LCD 7 Send command

; LCD Return Home

LCD HOME: MOV LCD_DATA, $L.CD_CMD HOME
AJMP  WRCMD LCD ; Send command

LCD AUTQINC: MOV LCD_DATA, #LCD _CMD AUTOINC
AJMP  WRCMD LCD ; Send command

LCD_OFF: MOV LCD_DATA, #1L.CD_CMD_CFF ;7 Display off
AJMP WRCMD LCD ; Send command



LCD ON: MOV~ LCD_DATA, #LCD _CMD ON ; Display on
AJMP WRCMD LCD ; Send command

; Set LCD Address
; 1I/P LCD_ADDR

SET_ADDR_LCD: CLR LCD_RS ; Clear LCD RS pin

MOV PO, LCD ADDR ; Move LCD ADDR to PO
ORL PO, #10000000B ; Set MSB of PO

ACALL LCD CLK ; Pulse LCD clock

RET ; Return

S i e Ll e o o e o

; LCD Clear Display
; I/P : LCD DATA

WRCMD LCD: CLR LCD RS ; Clear LCD_RS Pin
MOV PO, LCD_DATA ; Write command to LCD
ACALL LCD CLK ; Pulse LCD Clock
RET ; Return

; Write Character to show LCD
; I/P : LCD DATA

WRCHAR _LCD: SETB LCD RS ; Set LCD RS Pin
MOV PO,LCD_DATA ; Move LCD_DATA to DATABRUS
ACALL LCE CLK ; Pulse LCD Clock
RET ; Return
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; Write Line of 16 Character from ROM
; I/P : DPTR : Locate ROM Address
; Reserve : R0O,ACC

WRLINE LCD: MOV RO, #0 ; Clear loop counter
WRLINE LCD 1: SETB LCD RS ; Set LCD_RS Pin
CLR A ; Clear ACC.
MOVC A,@A+DPTR ; Mcove data from GDPTR to ACC.
MOV PO, A ;s Move ACC. tc DATARUS
ACALL LCD CLK ; Pulse LCD Clock
INC DPTR : Increase Pointer
INC RO ; Increase loop counter
CJNE RO, #16D,WRLINE LCD 1 ; Do until 16 times
RET
; LCD Clk
LCD_CLK: SETB LCD_EN ; Pulse Clock to LCD _EN

ACALL LCD_DELAY
CLR  LCD_EN
ACALL LCD DELAY
RET

; Write 3 Character from ROM
i I/P : LCD PTR
; Reserve : RO,ACC,DPTR,B



WR3CHAR_LCD:
MOV
DEC
MOV
MUL

WR3CHAR LCD 1:
MOVC
MOV
ACALL
INC
INC
MOV
DEC
MOV
MUL
CJINE
LCALL
RET

; I2C RTC Read
; 0/P

SECONDS, MINUTES, HOURS, DAY, DATE, MONTH, YEAR,

MOV RO, #0
A,LCD_PTR

A

B, #3

AB

SETB 1CD RS

A, @A+DPTR ;
PO, A

LCG CLK

DPTR

RO

A,LCD_PTR

A

B, #03D

AB

RO, #3, WR3CHAR_LCD 1
LCD_ON

Get

.
r

r

Clear Loop Counter
Get LCD Pointer
Decrease Value

Multiply by 3
Set LCD RS Pin

Data from ROM with Pointer

Move ACC. tc DATABUS
Pulse LCD Clock
Increase Pointer
Increase Loop Counter
Restore LCD Pointer
Decrease Value

Multiply by 3

Do until 3 times
Show LCD

; Return

RTC as I2C Write Slave

12C_ADDR, #RTC_ID ;
12C SLAVE
12C_DATA, $00H
I2C_DATA WR
I2C_ADDR, #RTC_ID+1
I2C_SLAVE
I2C_DATA RD
SECONDS, 12C_DATA
12C ACK BIT

I2C DATA RD
MINUTES, I2C_DATA
I2C ACK BIT

I2C DATA RD
HOURS, 12C_DATA
12C_ACK BIT

12C DATA RD
DAY, I2C DATA

I2C ACK_BIT
I2C_DATA RD
DATE, I2C DATA
I2C_ACK BIT
I2C_DATA RD
MONTH, 12C DATA
I2C_ACK BIT
I2C_DATA RD
YEAR, I2C_DATA
I2C_ACK BIT
CONTROL, 12C_DATA
I2C_ACK_RIT

12C_DATA RD
HOURS_AR, I2C_DATA
I2C ACK BIT

T2C_DATA RD
MINUTES_AR, I2C DATA
12C_NACK_BIT

Connect Slave

Set Slave Address 00H
Write Data to Slave
Set RTC as I2C Read Slave
Connect Slave

Read Data from Slave
Read Data to SECCNDS
Send Acknowledge
Read Data from Slave
Read Data to MINUTES
Send Acknowledge
Read Data from Slave
Read Data to HOQURS
Send Acknowledge
Read Data from Slave
Read Data toc DAY
Send Acknowledge
Read Data from Slave
Read Data to DATE
Send Acknowledge
Read Data from Slave
Read Data to MONTH
Send Acknowledge
Read Data from Slave
Read Data to YEAR
Read Data from Slave
Read Data to CONTROL
Send Not Acknowledge

Data from Slave
Data to MINUTES AR
Acknowledge

Read
Read
Send

Read
Read
Send

Data from Slave
Data to MINUTES AR
Ackncwledge



LCALL I2C STOP ; Send Stop Conditicn
RET ; Return
; 12C Data Write
i 1/P : I2C_DATA
; Reserve ACC,R5
I2C DATA WR: PUSH ACC ; Push ACC,.
SETB IZC_ACK ; Set ACK. bit
MOV A, I2C_ DATA ; Get Data
MOV R5, #08D ; Set loop 8 times
I2C_DATA WR 1: RLC A ; Rotate ACC. to Left with Carry
MOV SDA,C { Move Carry Flag tc SDA
ACALL IZ2C CLK ; Pulse I2C Clock
DJNZ R5,I2C DATA WR 1 ;7 Do until 8 times
SETB SDA ; Set SDA
ACALL I2C DELAY ; Delay
SETB SCL ; Set SCL
ACRLL TZC_DELAY ; Delay
JB SDA,TIZC DATA WR 2 ; Check Acknowledge from Slave
CLR IZC_ACK ; Clear ACK. bit
I2C_DATA WR 2: CLR SCL ; Clear SCL
POP ACC ; Pop ACC.
RET ; Return
; 12C Data Read
; O/F : I2C DATA
; Reserve ACC, RS
12C DATA RD: PUSH ACC ; Push ACC.
CLR A ; Clear ACC.
MCV R5, #08D ; Set loop 8 times
I2C_DATA RD 1: ACALL I2C_DELAY : Delay
SETB SCL ; Set SCL
ACALL I2C DELAY ; Delay
MOV C, SDA ; Get SDA to Carry Flag
RLC A ; Rotate ACC. to Left with Carry
CLR SCL ; Clear SCL
DJINZ R5,I2C DATA RD 1 ; Do until 8 times
MOV IZC_DATA,A ; Move Data to I2C_DATA
PCP ACC ; Pop ACC.
RET ; Return
; I2C Slave Connect
; I/P : T2C ADDR
; O/P : I2C_ACK
; Reserve : ACC,RS
I2C SLAVE: PUSH ACC ; Push ACC.
SETB TI2C ACK ; Set ACK. kit
MOV A, T2C_ADDR ; Get Slave Address
ACALL I2C_START ; Send Start Condition
MOV R5, #08D ; Set loop 8 times
I2C SLAVE 1: RLC A ; Rotate ACC. to Left with Carry
MOV SDA, C ; Move Carry Flag to SDA
ACALL IZC CLK ; Pulse I2C Clock
DJNZ R5,I2C SLAVE 1 ; Do until 8 times

SETE SDA

Set SDA

-~



ACALL IZC DELAY ; Delay

SETB S5CL ; Set SCL
ACALL IZC DELAY ; Delay
JB SDA, IZ2C SLAVE 2 : Check Acknowledge from Slave
CLR I2C ACK ; Clear ACK,
I2C _SLAVE 2: CLR 5CL ; Clear SCL
POP ACC ; Pop ACC.
RET ; Return
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12C START: JNB SCL,I2C START 1 } Check current SCL set?
CLR SCL } Clear SCL
I2C START 1:5ETB SDA ; Set SDA
SETB SCL ; Set SCL
ACALL IZ2C DELAY ;i Delay
CLR SDA ; Clear SDA during SCL set
ACALL I2C DELAY i Delay
CLR 3CL ; Clear SCL
RET ; Return

T2C _8TOP: JNB SCL,I2C _STOP 1 { Check current SCL set?
CLR SCL ;i Clear SCL
I2C STOP_1: CLR  3DA ; Clear SDA
ACALL IZ2C DELAY ; Delay
SETB SCL ; Set SCL
ACALL I2C DELAY ; Delay
SETB SDA ; Set SDA during SCL set
RET ; Return
; I2C Clock
12C CLK: ACALL T2C DELAY ; Pulse SCL
SETB  S5CL
ACALL I2C_DELAY
CLR SCL
RET ; Return
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I2C_ACK _BIT: CLR 5DA ; Clear SDA
ACALL IZC DELAY ; Delay
ACALL IZ2C CLK ; Pulse IZC Clock
SETB SDA

RET ; Return
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; I2C Not Acknowledge

12C_NACK BIT: SETB SDA ; Set SDA
ACALL IZC DELAY ; Delay
ACALL I2C CLK ; Pulse I2C Clock
SETB SC
RET ; Return

i Delay time I2C DELAY, LCD DELAY, 10m, 100m, 1s
; Reserve : R2,R3,R6,R7

I2C DELAY: MOV Ré6, #0CH ; Each loop = 50 us
I2C_DELAY_1:NOP

NCP

DJINZ RG,IZCADELAY_l

RET
LCD _DELAY: MOV R7, #02D ; Do 2 times
LCD DELAY 1:MOV Ré, #0EGH ; Each loop = 1 ms
LCD DELAY 2:NOP

NOP

DJNZ R6,LCD DELAY 2
DJNZ R7,LCD DELAY 1

RET
DELAY 10ms: MOV R3, #05D ; Do & times
DELAY_ 10ms 1: ACALL LCDC DELAY

CINZ R3,DELAY 10ms 1

RET
DELAY 100ms: MOV~ RZ,#10D ; Do 10 times
DELAY 100ms 1: ACALL DELAY 10ms

DJNZ R2,DELAY 1C0ms 1

RET

TITLE 1: DB ' Project II !

CLR_SET_DATE: DB '‘Set Date : J
CLR_SET MON: DB '‘Set Month : y
CLR_SET_YEAR: DB 'Set Year : ;
CLR SET HR: DB 'Set Hour : ,
CLR_SET MIN: DB 'Set Minute : !
CLR_SET SEC: LB 'Set Second .
CLR_SET_HR AR: DB 'Alarm Hour : !
CLR_SET MIN AR: DB 'Alarm Minute : :
MONTH JAN: DB 'Jan'

MOWTH_FEB: DB ‘Feb!

MONTH_MAR: DB 'Mar'

MONTH_APR: DB 'Apr’

MONTH MAY: DB "May'

MONTH_JUN: DB 'Jun'

MONTH JUL: DB 'Jul’

MONTH AUG: DB 'Aug'

MONTH SEP: DB 'Sep'

MONTH OCT: DB 'Oct "

MONTH NOV: DB 'Nov'

MONTH DEC: DB 'Dec’

DAY MON: DB "MON !

DAY TUE: DB "TUE'

DAY WED: DB 'WED'

DAY THU: DB 'THU



DAY FRI: DB 'FRI "

DAY SAT: DB 'SAT'
DAY SUN: DB 'SUN'
END
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TsunsummnSesas

SW_CTR BIT P13
SW_CLK BIT P1o
SW DEVICE  BIT Pi
SW_CLR BIT P12
DEV 3 BIT P2o
DEV 2 BIT Pzi
BUFFER EQU o3oH
BUFFER 1 EQU 03t
BUFFER 2 EQU cazH
OUT SEG EQU Po
ORG coooH

MOV BUFFER , #o0H

SETB SW_CTR
SETB SW _CLK
SETB SW DEVICE
SETB SW_CLR

INIT: MOV SCON, #s0H
MOV TMOD, #zcH
MOV PCON, #o00H
MOV TH1, #wFDH
SETB TR

MOV OUT _SEG, m0111111B
CLR  DEV 1
CLR DEV 2

MAIN: CJNE Ro,#0aH, NAT
MOV BUFFER, #00H
JMP BOAT

NAT: JB SW_CTR, CHK_INPUT
CALL DELAY 100ms

JB SW_CTR,CHK INPUT

BOAT: MOV Ro, BUFFER
INC Ro
JMP SEG

CHK_INPUT: JNB  SW_CLK,LED ON -
JNB  SW_DEVICE,LED ON 1

JNB SW_CLR,LED OFF
JMP MAIN



SEG: CJNE Ro,#1H, SEGY
MOV BUFFER, Ro
MOV OUT_SEG, #10000110B
MOV BUFFER 1, #01H

JNB  SW_CTR, S
JMP  MAIN

SEG1: CJNE  Ro,#02H, SEG2
MOV BUFFER, Ro
MOV QUT SEG, #11011011B
MOV BUFFER 1, #0zH

JNB  SW CTR,$
JMP  MAIN

SEGz: CJINE Re,#3H,MAIN
MOV BUFFER, Ro
MOV OUT_SEG, #1110111B
MOV BUFFER 1, #03H
MOV BUFFER, #03H
JNB SW _CTR, S

JMP MAIN

LED ON 1: MOV R1, BUFFER

CJNE  Rt,#01H, LED ON 2

SETB DEV 1

MOV BUFFER 2,#01H

CALL TX D

JMP MAIN
LED_ON_= CJNE  Rt,#02H, LED_CN ALL

SETB DEV 2
MOV BUFFER 2, #0zH

CALL TX_D
JMP  MAIN

LED ON ALL: CJNE Ri1,#03H, MATN
SETB  DEV 1
SETE DEV 2
MOV ~ BUFFER_2,#gsH

CALL TX_D
JMP  MATN
LED_OFF: CLR  DEV 1
CLR  DEV 2
MOV  BUFFER_2, wARH
CALL TX D

JMP  MATIN



TX D: MOV A, BUFFER 1
MOV  SBUF,A

JNB TI,S
CLR TI
NOP

NOP

NOP

MOV A, BUFFER »
MOV  SBUF, A

JNB TI,$

CLR TI

RET
DELAY 1ms: MOV Re, #oEsH ; Fach loop = 1 ms
DELAY ms 1 NOP

NOP

DJNZ Rs, DELAY mms_1

RET
DELAY 100ms: MOV R7, #10 ; Do 00 times
DELAY sooms_1: MOV Rs, #w0E6H ; Each loop =1 ms
DELAY 1ooms 2 NOP

NOP

DJNZ Re, DELAY 100ms_2
DJNZ Rz, DELAY 1o0ms_1

RET
DELAY 1s: MOV Rs, #10
DELAY s MOV~ Rs, #0ksH

DJNZ Re, DELAY 15 1
DJNZ  R7, DELAY 1s
RET

END



Tsunsummaseasy

BUFFER 1 EQU  ocaoH
BUFFER 2 EQU ca1H
DEV_1 BIT P20
DEV_2 BIT  P2a
ORG o000H
CLR  DEV 1

CLR  DEV 2

INTIT: MOV SCON, #50H
MOV TMCD, #20H
MOV PCON, #ooH
MOV TH1, #weFDH
SETBE TR1

MOV A, SBUF
MOV~ BUFFER 1,2
JNB RI, S

CLR RI

MOV A, SBUF

MoV BUFFER 2, A
MOV Ro, BUFFER 1
MOV Ri, BUFFER 2

CHK_DEV_CLK: CJINE  Ro,#01H, CHK DEV 2
CINE R1,#01H,CHK DEV OFF
SETB DEV 1
JMP MAIN

CHK DEV 2 CJNE  Ro,#02H, CHK DEV_ALL

CJNE Ri1,#02H, CHK DEV OFF
SETB DRV 2

JMP  MAIN
CHK_DEV_ALL: CJNE  Ro, #0aH, CHK_DEV_OFF
CJNE R1,#03H, CEK_DEV_OFF
SETB DEV 1
SETB DEV 2
JMP  MAIN
CHK_DEV_OFF: CINE R1,#0BAH, MAIN
CLR  DEV_f
CLR  DEV 2
JMP  MAIN

END



TWaunsuamlugaliaa TRW (mnda)

CE BIT P12
CS BIT P13
DAT BIT Pis
CLK BIT P14
DRi1 BIT P18
ORG ooooH
MOV TMOD, #021H ;resolve

MOV TH1, s0FDH
MOV TL1, 50FDH
MOV SCON, uosoH

SETB TRi
INIT

CLR CE

CLR Cs

CLR DAT

CLR CLK

SETMODE_TRWza:

CLR CE
SETB CS
CLR A

MOV R1, #18
SETMODE o MOV DPTR, #CONFIG TEST

PUSH ACC
MOVC A, RA+DPTR
CALL WRITE TRW4

POP  ACC
INC A
DJNZ R1, SETMODE ¢
SETB DAT
SETB DR
SETB CE
CLR CS8
MAIN RX: JNB RI, S
CLR RI

MOV A, SBUF
CALL SEND TRW
JMP  MAIN R¥



SEND_TRW: CALL DELAY ms ;resolve

CLR Cs
SETB CE
PUSH ACC
CLR A
MOV R1, 45
SEND TRW oo MOV DPTR, #CCNFIG_ADDR1
PUSH ACC

MOVC A, BA+DPTR
CALL WRITE_ TRWz4

POP ACC
INC A
DJNZ R1,SEND TRW o
FOP ACC
CALL WRITE_ TRW24
CLR CLK
CLR CE
CLR DAT
RET
CLK TRW: CLR CLK
CALL DRELAY s
SETB CLK
CALL DELAY 1ms
RET
WRITE TRWz4: MOV RO, #8
WRITE TRW24 G JB ACC.7, WRITE1
CLR DAT
JMP WRITE TRW2
WRITE: SETB DAT
WRITE TRWz CALL CLK TRW
RL A
DJNZ  Re,WRITE TRWa4 o
RET
RERD TRWz4; CLR A
MOV Ro, #8
READ _TRWz4 o RL A
SETB CLK
CALL DELAY 1ms
JB DAT, READ_1
CLR ACC.o
JMP  READ TRW24 1
READ 1 SETB ACC.o
READ TRW24_1: CLR  CLK

CALL DELAY s
DJNZ Ro, READ TRWz4 0



;******i**k**********************************************************

; Dummy Delay time ms

;********************************************************************

DELAY ms: MOV
DELAY mms i NOP

NOP
DJINZ
RET
DELAY 1ooms:
DELAY 1ooms_1:

DELAY 1ooms_2:

CONFIG _TEST:
CONFIG_LENz:
CONFIG_LEN::
CONFIG ADDR2:
CONFIG_ADDR::
CONFIG_NUMADDR:
CONFIG RF:
CONFIG CH:
;CONFIG CH:

END

Re, #oEsH ; Each loop = 1 ms

Re, DELAY ms_ 1

MOV R7, #100 ; Do 10 times
MOV R6, soEsH ; Each loop = 1 ms
NOP
NOP

DJNZ Rs, DELAY 1ooms 2
DJNZ  R7, DELAY 10cms 1

DB sEH, 08H,1CH

DE osH

DB osH

DB oCoH, 0AAH, ssH, 0AAH, 55H
DB oAAH,ssH, 0ARH, s5H, 0AAH

DB o0A3H
DB &FH
DB oAH ;TX
DB oBH ;RX



Tdansuamlngal¥ans TRW (m1nfy)

CE BIT P12
CS BIT P13
DAT BIT Pis
CLK BIT P14
DR1 BIT Pi1s
ORG coooH
MOV TMOD, #020H ;resclve

MOV TH1, ®0FDH
MOV TL1, #0FDH
MOV SCON, #05cH

SETB TR
INIT

CLR CE

CLR Ccs

CLR DAT

CLR CLK

SETMODE TRWza:

CLR CE
SETB C8
CLR A

MOV R1, #:8
SETMODE o MOV DPTR,#CONFIG_TEST

PUSH ACC
MOVC A, 8A+DPTR
CALL WRITE TRWz4

PCP ~ ACC
INC « A
DJNZ R1, SETMCDE o
SETB  DAT
SETB  DRi
SETB CE
CLR  CS
MAIN RX: JNB  RI,$
CLR  RI

MOV A, SBUF
CALL SEND_TRW
JMP  MAIN RX

SEND TRW: CALL DELAY ms ;resolve

CLR CSs
SETB CE
PUSH ACC
CLR A

MOV Ri,#5



SEND_TRW o: MOV DPTR, #CONFTG_ADDR:
PUSH ACC
MOVC A, GA+DPTR
. CALL WRITE TRWza

POP ACC
INC A
DJINZ  Rt1, SEND TRW o
POP ACC
CALL WRITE TRWz24
CLR CLK
CLR CE
CLR DAT
RET
CLK_TRW: CLR CLK
CALL DELAY mms
SETB CLK
CALL DELAY ms
RET
WRITE TRWa2a: MOV Re, #8
WRITE TRW24 0 JB ACC.7,WRITE
CLR DAT
JMP WRITE TRW2
WRITEx: SETB DAT
WRITE TRWz2: CALL CLK TRW
RL A
DJINZ  Ro,WRITE TRW2: ©
RET
READ TRWa4: CLR yiy
MOV Ro, s
READ TRWz4 o RL A
SETB CLK

CALL DELAY ims
JB DAT, READ 1

CLR  ACC.o

JMP  READ TRW24_1
READ 1 SETB  ACC.0
READ TRWz4_1. CLR  CLK

CALL DELAY 1ms
DINZ Ro, READ TRWz4 o



;********&******************************i****************************

r

DELAY ms:
DELAY s 1

DELAY 100ms:
DELAY tooms 1
DELAY 1ooms 2

CONFIG TEST:
CONFIG LEN2:
CONFIG_LEN:
CONFIG ADDR2:
CONFIG_ADDR::
CONFIG NUMADDR:
CONFIG RF:
CONFIG CH:
;CONFIG CH:

END

Dummy Delay time mms
;********************************************************************

MOV Rs, #woEsH ; Each lcop =1 ms
NOF

NOF

DJNZ  Re, DELAY ‘ms 1

RET

MOV R7, #100 ; Do 100 times

MOV Rs, #0EsH ; Each loop = 1 ms
NOP

NOP

DJINZ Re, DELAY 1w0ms 2

DJNZ Rz, DELAY 100ms 1

RET

DB 8EH,08H,1CH

DB csH

DB osH

DB oCeH, 0AAH, s5H, 0AAH, 55H

nARK, 55H, 0cAAH, s5H, oAAH
0AzH

sFH

oAH ;TX

0BH ;RX
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