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Abstract

This special project is the development of a microcontroller
based nuclear radiation counter. The counter consists of Geiger-
Miller counter, high voltage, preamplifier, amplifier, counter ,
timer and display unit. The counter uses the 8751 single chip
microcontroller to control counter and display unit and to be a
timer. The high voltage is a switching type power supply. In .
addition, the counter can be used for counting frequency of other
signal (for example, sine wave, square wave and triangle wave)

by using a waveshaping circuit.
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31A18uan 8051 nAasn1TAAfaaantuUniswaTn 0 qﬂnimnﬂauanasﬁﬁﬁmmwmu1un11
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{ ' 1 o d y v 8
Latch Eﬂgﬂ1%k“718ﬂﬂ?ﬂ 0 QzaQﬂWﬁ1““%0“%15911N3ﬁaﬂﬂuqLWﬂQﬂ?ﬂmsLnﬂuu

4 ] I's Yas y W o ' s
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PSEN
ﬁ o < ¥ a w o« '
Progran Store Enable tiluzin 29 Tujun 3.5 piuuna3zIuaasn 1 ua
, - 4 v . . 4 .
SAIRBIN 0 LUARAINITAAINS (Fetch Instruction) nIzu1lun1I9IuuI3IIN
1 i3 (>3 4! ‘lld ¥ 1] o
WiaRIMNIFMTUTUTUATNAYBUAN 8051 1uﬂiﬁnajuﬁﬂaﬁﬁﬂLﬂUﬂgTuHu13911Nﬁﬂ
- w 3 v a . — ¥
AMmTuTUTunTanialy 8051 uaaﬁmmﬁmuaz1utﬂaauaaanLﬁu 0 31 PSEN #1110
ﬁa1ﬂ§%nw§uqnnaq TTL %A LS 1afs 8 Buqn
EA
X gﬂ a Q1w w
External Acess 21 31 naqzﬂn 3.5 11U unﬁauqnnnasnw1uaqqqa1
s » d J o ———
Timing and Control Tujun 3.4 swaanuqunw1ﬁ1wqﬁmw1m PSEN ailaufamn
B v 4 '—'H ] > 1 £y dvg
aaan 013anlUn 21 EA  dudedTudTuaTuluaunits O000H f9 OFFFH 1nRavnT
VY, 8 _w v | w _— o 4
1nnﬁ0ﬁugnsnu11nﬁauan 8051 3z@avATI9dqqIM PSEN aanlufsarauan LwWany
»ISI ° X7 4 U by []
199 FETCH 1844114117474 uanwﬁmmwmnﬂau%nnw EA Lﬁu 1 #¥u18A727871
° ' <« & N N '
TdTunTuTuauus 0000H ny OFFFH gn;nu11n151u 8051 A1INTI$TUR MWHUY
t 2 g t o'l
WU28AIINI L IIUILAUAIRIAT9T7390 ROM A8 8051
XTAL 1
4 d y s W e . o
3in 19 nacgﬂn 3.5 puI¥@asanuangay Inverting Amplifier (34-
" o I'd < 1
ainaﬂauuuﬂaunaULwaﬁmmﬂm) nﬂizﬂausﬂuuﬁaiaaﬁ?aLataai 1u3ﬂn 3.7 ILLUR
4 syd LY
1937A18uZ89aadTALALAAT  NAND Gate qznﬁwuﬂnsﬁuaqainawanauLwanaeﬁm-
o |24 83 . 5 < <
mwmnazauugu1uﬁn11aaﬁ?aLﬂﬂﬁ%ﬂiunnunuﬁmmﬂm PD ZFudan13Inin PD 729734
I'4 ¥ W
1AaT PCON n18asn1718dgnauing (Clock Signal) awnnnauaﬂuﬁsﬁuﬁmmwm
» 2 _ e °» 4 ¥ 7K (9]
uwﬁﬂﬁﬂquﬁuﬂWan¢1unaq 8051 n%uﬂauﬁmmen1u1n§au HARIRAINITTEI93T
4 2,08 < { as o 4
aastaLaLRaTA1aTunInaa Crytalw?aLﬂiﬂuﬁliTﬁLuLaaTQQEUn 3.7 a1d1iaad
11479372 THANTEN M 20 PF
XTAL 2
o4 o4 Hﬁ 4 o <
11 18 naqzun 3.5  #1ut uaﬁLaﬂnqnnaqvqainaﬂauuunauLwaﬁmmﬂmn
{ a o o 4 v
uxsnautﬁuqqasaaﬂ%aLaLaai (auqn Aa31 XTAL 1 a1z ld AggnanidnngTag
Vv v 1 H Y v
uwawnnﬂauanuwLﬂuﬁmmwmuﬂanwnaq 8051 uan 1wuaaanwuaaa11ua1ﬂau§mw1m

o 4 o 4
#uAWn13IINAERANL 1NN XTAL 1 ﬂ\i;ﬂjﬂ 3.8
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400Q
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+— ORCERAMIC
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3.3 Tidinadilaniuiiide (Special Function Register, SFR)

u 8051a=1§3§nw1ﬁ1uua§a1ﬁﬁud1uudenacwdqaﬁ1wni1ﬁww§u5aganwa1u
(Internal Data Memory) Mt3ani1n17 Symbolize idu n17liidamingai1udn
WAATA NI TBLARE Bank ?qa§1uﬂ1@wdnanqﬂuiﬂﬁﬁunﬂe 00H iy 1FH #a1u
A3 il emidanrwiuardumisTasn1 1 RO, R1, R2, R3, R4, RS5,
R6 Uax R7 WHIBAIINANAWMES 1MAnay L Tananagremited L TuTadina TTeiniig
1unﬁigﬁun§aﬁn§a§a nialidm¥un13nTsiturvadag ?Eﬁtaa%néuuﬁeﬁu 8051
A1 38n97 Special Function Register (SFR) +iud3saaint¥dmiuen.auty

4w d . 3 o 4 o N - a 4
ABTANANNUATU LA ATUTIFLAATLVATE IENAIUANIE L AUIERI122STAR LA TNUARS

9 9
AMmienas SFR a7133xtutdidumicganiusa (RAM)  udat1aidudiafiy (count
- . J 'Y} . ¢ Y
Register), Shift Register #7a Latch Benﬂiaﬁﬁaeﬁagaﬂuuaazaﬂunueuu
<4 < lﬁt o e 1 @ o« o v 3 o v ¥
8051 3znatANANITLUUKUIAAIINI VIR I AR IWLY IVLTANNTUAITAUAUARE A TUAUIL

1 <y -Hu 4
11 Memory Map I/0 ?aﬂtﬁa%nquuﬁa@ﬁugﬂn 3.9

Table 1
Symbol Name Address
*ACC Accuiulalor OEOH
'8 B Register OFOH
"PSW Program Status Word ODOH
sp Stack Pomter 81H
DPTR Data Pointer 2 Bytes
oPL Low Byte 82H
DPH High Byte 83H
*PO Port C 80H
P1 Port 1 Q0H
P2 Port 2 OACH
*P3 Pont 3 OBOH
P Interrupt Priority Control OB&H
IE Interrupt Enabie Control OABH
TMOD Timer/Counter Mode Contro} B8&H
“TCON Timer/Counter Contral 88H
*+T2CON Timer/Counter 2 Contro! ocsH
THO Timet/Counter 0 High Byte 8CH
TLO Timer/Counter 0 Low Byte B8AH
TH1 Timer/Counter 1 High Byte 8DH
L Timer/Counter 1 Low Byte 88H
+TH2 Timer/Counter 1 High Byte OCDH
+TL2 Timer/Counter 2 Low Byte OCCH
+RCAP2H 1/C 2 Capture Reg. High Byte 0CsH
+7CAP2L T/C Captute Reg. Low Byte OCAH
*SCON Sernal Control 98H
SBUF Senal Data Butfer 99H
PCON Power Control - 87H
*1OCON (1) 10 Control F8H
+80C52 and B3C154 only * bit agdressable
(1) 83C154 only

4
zﬂn 3.9 Special Function Register (SFR)

4 u w 4 a 4 o
TuTin 3.9 fay Symbol n1e¥nass:iudainwanasiiqiaad Tudaviannaa
? oda I'4 ar {44 9 ﬁ N t 1 )
anaﬁiaaLaaiaﬁuﬁmanamnagnﬂqﬁﬂﬂ 1uﬁaqnqwqaasx UR MWL TDIUUIAA TN
as d v s 4 U o 1 ]
ﬁwuﬁuﬁaganwﬂiu 8051 nunuaua?an?aﬁmanumnweﬁﬂﬂuutﬂq N1787% wIiaL3En
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1Y) o o ' 3 o s g ) o
naganu1§ﬁsaa7;uaﬁu ﬁwuﬂ1nn1151aan111§ﬂ1§q1un§un11Lnaauﬁﬂaiaga Hay
§ { as ' Yo o o ] Y o
13asaaiuﬁeaa1unquuﬂeﬂ1u1101§ﬁwﬁq1un§u Boolean Instruction tuan1g

. a [ o 4 ' 3w
NIUNBURALUNTUTIF LA T LA UTS

¥ 1
| 8314
]
o o R
HIATBINNE
e’

= ©

4
F3dimaT

[

83C154 LNty 8051

< e 4
3108171987 3.9 JidinaTnNiATay
v v 9o o . @ w .. 3 a L]
3190187 3xdI117010R 59 Boolean Instruction 3FanTRiuAAzlnta

o ) 1 aa 4 o
+ UWINBINUIEADIINIITIF LA TURILH L aWIsY BOC52 URe

Special

Direct Function
Byte Register
Address Bit Address Symboi
(MsB) (LsB)
WOT 732 SERR 12C_P3HZ P2HZ P1HZ ALF
oreH [FF [ FEJ FO [ FC ] FB | FA [ FO | FB ] IOCON
OFoW [F7 | F6 | F5 [ Fa [ F5 JF2 [ FI [ FO ] B
OEOH | E7 [ E6 | ES [ E4 [ E3 [ E2 [ E1 [ EO | ACC
CY AC FO RSt RSO OV F1 P
ODOH [D7 [ D8 [ D5 | 04 | D3 [ D2 [ D1 | DO | PSW
0CDH Not Bit Addressable TH2
0CCH Not Bit Addressable 2
oceH Not Bit Addressabie RCAPZH
OCAH Not Bit Addressable RCAP2L
TF2 EXF2 RCLK TCLK EXEN2 TR2 Cf72 CPRL2
oceH [CFCEJcoJccjceBJcace JC8] TacoN
PCT PT2 PS PT1 PX1 PTO PXO
088H BF [ - 8D [BC [ B3 [ 8A]B9 |B3]| P
osoH [B7 | B6 | 85 | B4 | B3 | B2 | 31 | BO | P3
EA ET?2 ES ETv EX1 ETO EXO
oa8H [AF [ - TADJAC BT AATAs TAB] E
oA0H [ A7 TAB [AS [ As [ &3 [ A2 A1 JTAO] P2
99H | Not Bt Addressable 1 sBuF
SMO SM1 SM2 PEN TBE RB8 T RI
98H [OSF [ SE [ oD [ oC [ 9B [ 9A | 93 | 98 | SCON
g0H [o97 [ 96 | 95 [ 94 | ©3 [ 92 | 91 | 80 | Pt
8DH Not Bit Addressabie TH1
8CH Not 8it Addressabte THO
88H Not Bit Addressable T
8AH Not Bit Addressabie TLO
8gH Not Bit Addressable T™OD
TFt TR1 TR0 TRC 1E1 M1 IEO 1O
88H [&8F | BE | 8D | 8C | 85 | B8A | 89 | 88.] TCON
eH | Not Bit Addressable PCCN
83H Not Bit Addressable DPH
82H Not Bit Addressable DPL
81H Not Bit Addressable sp
80H 87 | 86 [ B85 | B84 | 83 [ 82 | 81 | 80 | PO

‘4 t K ] ] K] &
Zﬂﬂ 3.10 uwunwwﬁwawunuqnuaaﬂqﬂuaﬂuaasﬁn

o é o [ ﬁo ' o 9 ' o rd
1u3ﬂn 3.10 JudasFiuaaniany 3¢ UuA e IasiniuluuRaz 73N 10T
< 4 ' a . 1 A ]
Lo 1uﬂa¢§ﬁaqanae?aﬂnaa1 TCON NA7 8FH d4iDus umisiin 7 zaewiagalnm
IMAMNUY 8BH
< 4 ] . . . dug
Taatﬁai1unqu Special Function Registerua<du
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1. Accunulator #1umuemuI8AI1NINAETUINIAY OEOH

Fideafiioue 8 in (ludidieammiiuan Tetusiigdadetaninasiiei
TedidinadiTan fdnRaud 4 (du MOV A, #15H ﬁw#eﬁdwuw?anﬁuiagaﬁuuﬁaa
A2AIANEuAR TR AN T W uT AL Ra T A iy MOVX @R0,A W32 MOVX A,
8RO Tubn uazﬁagaﬁaé?u?%ataa%aﬁﬂwuwTnﬁas1ﬁTU1un7ua11aaaULﬁanszTaa
AT WlUE S i Awts 1du JZ rel

2. B Register A1uuuenuga11udnn18atuinIfy OFOH

viudidiaatautae 8 tnd éwﬁqﬂun11gm (MUL AB)  4a¢ A1H9019M1T .
(DIV AB) ifinfiu Tea¥idiaad B gas;ﬁuﬁqgmuasuaﬁwéﬁn 8 A4 15 TuArden1g
Au dmludrdnimiTindidiaag B 3 LAV IMI TUALWANITHA T a171aufaya
1uﬁqgaﬁsna§§a55ac1§é1§¢Laéau§1a5a5a1u§eﬁﬁunﬁq OFOH ifu MOV OFOH,
25H 3z ilun17imueat 258 Tiuiidiaat B

3. Program Status Word ®iumueniaga1witnataluinifiv 0DOH

(iud37iAatouta 8 fin unasiingas PSW asdursanmualings 1 nia o
1378614 SETB w¥a CLR A wd @y Atdumieiin 0 Seim 7 nasiidiaad psw
inafiy DOH §iv D7H & 7MA8u

4. Stack Pointer @unusviagA27M31A8TMINTAY 081H

o ¢ ¥ . e . <
iuTidiaatoute 8 In FidiRatias1HEumieniasalmdntaty 8051 1

n

b4 o

[} ' ° » y ) 1 d
19 auiuniy (Address ) LANTASTUTHATUNAWAISIUATTY CALL uIad undenty

2 w °

. o \ v o4 . 4 .
Lﬂunaganaaﬁﬂﬁq PUSH uasaﬁuuuenaza1u§a§aaanu11uaﬂﬁd POP  idaninag
a4 & - W o . v
T14n 8051 Taanwiﬂauﬁmmﬁmﬁnwasaaan 1 v37Una1 RST pas 8051 3zn11ugs
dqa ' 4 ! .
ga?u?iataaﬁuﬁa1tﬂu 07H wu18A27M91 T3diRad SP ImuasA2 wdna8ty 8051
4. ' . 4 TS 4w
NRMURY 07H a1289 SP azLﬂaﬂuuUae1ﬂTaﬂnﬂi1ﬁnﬁ§qLﬂaauaﬁanaga wian17
n147889A189 PUSH, POP, CALL
5. Data Pointer Register @iuuusnurga’mwdIna‘atuinifiy  82H uae
83H
oo 4 o a v o o 2 u o 5, .
TIA4@a7 DPTR #Iu1a 16 UN wnIN229937LAaTunAa TR mTudaumnngly
1] 3 H k74 - ° L] [] 3 » 1]
KUIEAIIHIN DTPRuﬁwu11n1¥aﬂqa@awumu¢wuqan1uaw15§¢§a 80x1024 AUNRUY
L FY ! I 1] 4’) A}
tduAndy  MOVX A, @DPTR u%a@ﬁgawumuqiﬂsun1unaaqnﬂinizTﬁaﬁﬂuiﬂnwﬁwu
. ay < 4 E-] W S I'4 < P
tdudf9 JMP @A + DPTR T3/4Ma7 DPTR uuTznaual8FIdLaatouta 8 1Un 2 @7
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L) J 14. ] : |4. ] [] 3
A8 DPH i\sagnmuuu\i 83H ua¥ DPL ?qagnmsmuq 82H Tunuq8a21131A18U

dmiuiayanialu 8051 ﬁqﬁunwvuﬁ1nﬁa§a1u?aﬁnaa§ DPTR Sunilisday 16
in ifud"de MOV DPTR ,tdata1s wia¥anisfiaz 8 UnTasntsuiitafanaty DPH
wia DPL #7ad1¥e MOV 83H,#data 8 uia MOV 82H , datas

6. Port 0 fiY 3 AuvuIMEIBRIININAETUINNY  B8OH , 90H, OAOH, -
0BOH

Special Function Register ?a P0, P1, P2 uae Pstﬂu;aﬂkaaénu1a
8 in na@wdqaaqnuﬁwﬁwm§u§a§an131u 8051 MAumie  8OH, 90H, OAOH Uae
OBOH A 1M& 81 nwixﬁauﬁagaae1ﬂ§qnﬁ1aQQﬂuiwuéaséwuwﬁqLﬂunﬁ75¢ﬁaga1u
Fewafniiun 239 8051 EagaﬁLﬁauaan1uﬁzgn Latch #7913 wasusingiusacin

b 74
v W

aa9waTn 1unn1§1u§a§a1u§3ﬁaaa%udazaquuasLﬂunﬂ1d1uﬁn1jzaaanﬂae§mm1m
ﬁuiﬂnaaéﬁudaznwnaqwaénﬁu nﬂiéwuﬁagauéazwaénqzﬁaeLﬁauﬁaga 111111118
1S wa Triwg «Haray qnﬁnnacwa%n 0 F4 3 asdwrTauitaLUisunaataTas
1¥inie SETB bit uar CLR bit
7.Serial Data Buffer @undsnulaaltuitataluiniiiy 991
Fidinafiizuna 8 linuasldwmieaaymizaadudrdmiviayaniatu 8051
(iafy 99H TaTeaireatatuniaiidinathn 2 Sadidaidmaie  §awiedntul i

v

4 ) aw . Y o 4 s
FANANITAIUULAUNTNAANA M BO51 uazana1wﬁ¢ﬁww1u1u§a§auuua§n1unLEwuﬁaq

4

< o t o »

i Serial Port nay 8051 VL TANIIUAITINSIUM UL Full Duplex tw91w
| w U w a4 w4 qala q a as v
ﬁwuwsnﬂquaziunagaiaﬁus1a1LaaqnuLuaqawnuiaﬁaaaiuazvuuanaan31nnu 12
R \ 2 _w o g y ) [y}
Eanﬁaenwsasﬁqaann1n;Eau1ﬂaq?3asaa1 SBUF uﬁaﬁquu1ﬁﬂqna§aaaﬂuw EHE
o { 4 a P @ o s as w W U
TuIIFLARTIT L INASaanTagLIu3IAUN 0 BYlUn 7 RIURIAU nwunagatnwuwnﬂqnﬂ
2 3 v a +¥ ' d w a
RXD nazLﬂu1ﬂ111u?aﬁsaaiuiaﬂﬁaqwﬁagaﬁnuinngnwuwaaun 0
8. SCON (Serial Port Control Register) @& umusvulIzaliitnalu
Y o 4 < < P9 o [ o U '
yNIRY 98H TFadLmaT SCON uau1m 8 Un 1ﬁﬁnw1unnuqunﬁﬁﬁquasiunagauwuan
. 1 v (” as 4 'd
Serial Port uaazﬁnnaqnaga?u?%ﬁLaaiﬁﬁﬁaﬁuwuﬂaLawwanzﬂn 3.11 F4un
# - ﬂa o 4
RI Lﬂu a3avuUn 0 was SMO 1duun 7 pa9TIXi@aT SCON
9. Timer Register THO, TLO, TH1, TL1 A74WLSAUIEAIINIIATETY
iy 8CH, 8AH, B8DH, 8BH

914 8051 3¥N2437 Timer ag 2 qaﬁa Timer 0 WA Timer 1 (B052 3%
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SCON : SERIAL PORT CONTROL REGISTER. BIT ADDRESSABLE.
[ svo | sm1 [ sm2 | REeN | T8 [ RB8 | T [ R |

SMO SCON.7  Serial Port mode specifier.(NOTE 1).
SM1 SCON.6  Serial Port mode specifier. (NOTE 1).

SM2 SCON.5  Enables the muitiprocessor communication feature in mode 2 &3.In mode 2 or 3,if SM2is setto
1 then Riwill not be activated if the received 9th data bit (RB8) is 0.In mode 1,if SM2=1 thenRI
will not be activated ifa valid stop bitwas not received.inmode 0,SM2 should be 0.(See Table 9%

REN SCON.4  Set/Cleared by software to Enable/Disable reception.
T88 SCON.3 The Sth bit that will be transmitted in modes 2 & 3. Set/Cleared by software.

RB8 SCON.2 Inmodes2&3,is the 9th data bit that was received.in mode 1.if SM2=0,RB8 is the stop bit that
was received. In mode 0, RB8 is not used.

Tl SCON.1  Transmit interrupt flag. Set by hardware at the end of the 8th blt time in mode 0, or at the
beginning of the stop bit in the other modes. Must be cleared by software.

Rt SCON.0  Receiveinterrupt flag. Set by hardware atthe end ofthe 8th bittime inmode 0. orhaifwaythrough
the stop bit time in the other modes (except see SM2). Must be cieared by software.

NOTE 1: -
SMO0 SM1 Mode Description Baud Rate
0 0 0 SHIFT REGISTER - Fosc./12
0 1 1 8-8it UART Variable
1 0 2 9-Bit UART Fosc./64 OR
Fosc./32
1 1 3 9-Bit UART Variable
SERIAL PORT SET-UP: Table 9
MODE SCON SM2 VARIATION
(1) ;8ﬂ Single Processor
2 90H Environment .
3 DOH (SM2=0)
(1) 7%7‘4 Multiprocessor
2 BOK Environment
3 FOM (SM2=1)

4 . .
Zﬂn 3.11 Serial Port Control Register (SCON)

of . ~ . ] < . ' w 4 &
W Timer 2 8n 1 qﬂ) 4 Timer uaasqﬁazu Register ag 2 ALWaLNUAIANT
e . <o . Y &
Hugag T1mer1§§qqanq 16 Un 14 Timer 0 J34Lmatida THO, TLO uaz Tu

. . e
Timer 1 Aa Register TH1, TL1 TLX (X WH1889 O Wia 1) 3IZLNUAITAINNT
e a 1 & ¢ I a (Y] 4 [
Uil 8 UNATY  UA% THx 3ILAUATIIAINITUY 8 UNUY g?ﬁazﬁﬂuﬂinxaan1n1¢ai

. > R s 4
Timer fM9WluTus Timer wiaTus CounterliTasnaTimualuiddiaaida TMOD

v W0
(Timer/Counter Mode Control Register) ﬂﬂiﬁﬂ¢ﬁutﬁu Timer u3zTNII
{ . < - w - o4
18274 Timer 0 w7a 1 nInTHudIMIWITLAR (Cycle) pavFggrauidnanguas
l‘ [

3TUT 12 Luan17uua1un¢ﬂ1ﬂ4aan1a1saa1 TLx Was THx ausnu1anaﬁ1 FFFFH
ﬂuul 14
IERERINIEENS Anta ?Wﬂﬂﬁiuﬂﬂztﬂu 0000H n19uiianaT Set Lnunvindn

a '4 4 . 1 U . >
F3q4AaT TCON tWauan®n1de Timer overflowwlun1799W1937 Timer nﬁqﬁuxﬂu
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Counter fAan17T1¥33d1ad THx uas TLx nAnqfiudtudwldiLdazasdygrant i
X191 TO wia T1 a9 8051 Hagant¥iuan1esn To wia T1 a133swaam
qﬂnséaiaaiu (Sensor) 14 uéﬁnwnsnaeﬁmmﬁmaazﬁaqﬁisﬁuTmaLnanaqﬁnwas
230 0 wia 1 iduwkuy TTL Aaaadn 0 3=dasiinaiaaliiiu 0.6 Toasuaraadn
1 RaATIALAININNDY 2.4 Taa

10. TMOD"Timer/Counter Mode Register . #mmivmizgawinangly
LAy 89H

THOD +Tui3dtnatoura 8 fin ﬁﬁnﬁwﬁﬁauﬁunﬂiﬁwqﬂunae Timer 0 W&z

R § 4 - [ <
Timer 1 uaazﬁn1u§3ﬂsﬁavuunawunuwaLawstQEUn 3.12

[Gae [ of [ Mt | Mo JeaE [ cF | M1 | Mo |
e BT T et e e ™
TIMER 1 TIMER 0

GATE  When TRx (in TCON) is set and GATE =1, TIMER/COUNTERx will run only while INTx pin is high (hardware
controf), When GATE =0, TIMER/COUNTERX will run only while TRx =1 (software controf).

ch Timer or Counter selector. Cleared for Timer operation (nput from intemai system clock). Set for Counter
operation (input from Tx input pin).

M1 Mode selector bit (NOTE 1)
MO Mode selector bit (NOTE 1)

-
o

Operating Mode

13-bit Timer

16-bit Timer/Counter

8-bit Auto-Reload Timer/Counter

(Timer 0) TLQ is an 8-bit Timer/Counter controfled by the standard‘ﬂmero controf
bits, THO is an 8-bit Timer and is controfled by Timer 1 control bits

(Timer 1) Timer/Counter 1 stopped.

- —mawoo B
- ~o-02

W WN—-O

4
gﬂn 3.12 TMOD Timer/Counter Mode Register

4 a
1ugﬂn 3.12 MO Lﬁuﬁanaqﬁn 0 uWax GATE an§wa§aL§u§ana@un 7
o fﬂ 1 o 9
iaﬂtaaiuuHQEagaaanLﬁu 2 18 gaae 4 iin Aaiin 0-3 1ﬁﬁﬂw1ua1u§uﬂ11n1¢1u
+ ° . v 4
284 Timer O Uag in 4-7 1§nuu§unﬁ1nwewunaq Timer 1 wuwn%unw791Uﬁn
. 1A ddg 4w PR
Timer 2JUARSUNNUEALAAINWIZ LUNAURY
11. TCON Timer Control Register  RIuwudmu2aA293 A8 TWLNIRY
088H
ada 'S - ¥ 24 5 .
TIFLAATIVNG B Unu 1ﬂn1uqunﬂ7nﬂq1uuazuanﬁans 184 Timer 0 UAY
. ' Py e Iz » ' o o 4
Timer 1 uaazunﬁaq1aaLma1uazanwuaquuaqzun 3.13
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[ 7Ft [ TRt [ TR0 [ TRo [ EY | m | EO | O v

TF1  TCON.7  Timer 1 overflowflag. Set byhardware whenthe Timer/Counter 1 overflows.Cleared by hardware
as processor vectors to the interrupt service routine.

TR1  TCON.6  Timer 1 run control bit. Set/cleared by software to turn Timer/Counter 1ONOFF.

TFO TCON.5  TimerQ overflowflag.Set by hardware whenthe Timer/Counter 0 overflows.Cleared by hardware
as processor vectors to the service routine.

TRO TCON.4  TimerO run control bit. Set/cleared by software to turn Timer/Counter 0 ON/OFF.

IE1 TCON.3 External Interrupt 1 edge flag. Set by hardware when External interrupt edge is detected.
Cleared by hardware when interrupt is processed.

m TCON.2  interrupt 1 type control bit. Set/cleared by software to specify failling edge/flow level triggered
External Interrupt.

[E0 TCON.1  External interrupt O edge flag. Set by hardware when External Interrupt edge detected. Cleared
by hardware when interrupt is processed.

o TCON.O Interrupt O type control bit. Set/cleared by software to specify failling edge/iow level triggered
External Interrupt.

o
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(MSB) (LSB)
[Ba [ x [ er2 [ es [€er [ ex1 [ Em | exo |
Symbol Position Function _ _

EA IE7 disables all interrupts.if EA=0,no interrupt will be acknowledged.if EA=1 each
interrupt source is individually enabled or disabled by setting or clearing its
enable bit.

- IES reserved

ET2 IE.S enables ordisables the Timer 2 Overflow or capture interrupt. f ET2 =0 the Timer
2 interrupt is disabled.

ES IE4 enables or disables the Serial Port interrupt. If ES =0, the Serial Port interrupt is
disabled.

ETY 1£3 enables ordisables the Timer 1 Overflowinterrupt.If ET t =0,the Timer 1 interrupt
is disabled.

EX1 E.2 enables ordisables Externalinterrupt 1.IfEX1=0,Externai Interrupt 1 is disabled.

ETO IE.1 enables ordisables the Timer 0 Overflow interrupt.f ETC=0.the TimerQ interrupt
is disabled.

EX0 IEO enables ordisables External Interrupt 0.1f EXO=0,External Interrupt O is disabled.

<
zﬂn 3.15 Interrupt Enable Register
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13. IP Interrupt Priority Register #7unisniI8A21%31078T1L109
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Symbol Position Function
PCT IP.7 PCT=1, only one level
- P& reserved
PE2 IP.5 defines the Timer 2 interrupt priority level. PT2=1 programs
it to the higher priority level.
PS P4 defines the Serial Port interrupt priority level. PS = 1
programs it to the higher pncrity fevel.
PT1 IP3 defines the Timer 1 interrupt priority level. PT1 =1 programs
it to the higher priority level.
PTO IP.1 defines the Timer O interrupt criority level. PTO=1 programs
it to the higher priority level.
PX0 PO defines the External interrupt O priority level. PX0 = 1
programs it to the higher priority level.
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in 2.16 IP :Interrupt Priority Register
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14. PCON (Power Control Register) &1umuenuaaalnudnaaluinifiu

87H

Symboi  Position Name and Function
SMOD PCON.7 Double Baud rate bit. When set to a 1.the baud rate is doubled when the serial
port is being used in either modes 1.2 or 3.
HPD PCON.6 Hard Power Down bit. Setting this bit allows CPU to enterin Power Down state on
(83C154 anexternal event (1 to Otransition) on bit T1 (p.3-5) the CPU qw;the Hard Power
only) Down mode when bit T1 (p. 3-5) go high or when reset is activated.
RPD PCON.5 Recover from idle or Power Down bit. When 0 RPD has no effect. When 1,RPD
(83C154 permits to exit from idle or Power Down with any non enabled interrupt source
only) {except timex 2). In this case the program start at the next address. When
interrupt is enabled the approoriate interrupt routine IS serviced.
- PCON.4 (Reserved)
GF1 PCON.3 General-purpose flag bit.
GFO PCON.2 General-purpose flag bit.
PD PCON.1 Power Down bit. Setting this bit activates power down operation.
IDL PCON.O ide mode bit. Setting this bit activates idie mode operation. J

4 .
Zﬂn 3.18 PCON : Power Control Register
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80C51-L/80C31-L

Table 1. MCS*-51 Instruction Set Description

ARITHMETIC OPERATIONS

Mnemonic Description

ADD ARn Add register to Accumulator

ADD A direct Add direct byte to Accumulator

ADD A @Ri Add indirect RAM to Accumulator

ADD A #data Add immediate data to Accumulator
ADDC ARn. Add register to Accumulator with Carry
ADDC Adirect Add direct byte to Awith Carry fiag
ADDC A @Ri Add indirect RAM to A with Carry flag
ADDC Adtdata Add immediate data to A with Carry flag
SUBB ARn Subtract register from A with Borrow
SuUBB Adirect Subtract direct byte from A with Borrow
SuBB A@Ri Subtract indirect RAM from A with Borrow
SUBB A#data Subtract immed. data from A with Borrow
INC A Increment Accumulator

INC Rn Increment register

INC direct increment direct byte

INC @Ri Incriment indirect RAM

INC DPTR Incriment Data Pointer

DEC A Decrement Accumulator

DEC Rn Decrement register

DEC direct Decrement direct byte

DEC @Ri Decrement indirect RAM

MUL AB Multiply A&B

DIV AB Divide Aby B

DA A Decimal Adjust Accumulator

LOGICAL OPERATIONS

Mnemonic Destination

ANL ARn AND register to Accumulator

ANL A direct AND direct byte to Accumulator

ANL A@Ri AND indirect RAM to Accumulator

ANL A #tdata AND immediate data to Accumulator
ANL directA. . AND Accumulator to direct byte

ANL difect#data  AND immediate data to direct byte
ORL ARn OR register to Accumulator

ORL Adirect OR direct byte to Accumulator

ORL A@Ri OR indirect RAM to Accumulator

ORL A#data OR immediate data to Accumulator
ORL directA OR Accumulafor to direct byte

ORL direct#data  OR immediate data to direct byte

XRL ARN Exclusive-OR register to Accumulator
XRL Adirect Exclusive-OR direct byte to Accumulator
XRL A@Ri Exclusive-OR indirect RAM to A

XRL A#tdata Exclusive-OR immediate data to A
XRL direct,A Exclusive-OR Accumulator to direct byte
XRL direct#data  Exclusive-OR immediate data to direct
CLR A Clear Accumulator

CPL A Complement Accumulator

RL A Rotate Accumulator Left

RLC A Rotate A Left through the Carry flag

RR A Rotate Accumulator Right -
RRC A Rotate A Right through Carry flag
SWAP A Swap nibbles within the Accumulator

—‘—‘—‘—‘M—‘—‘—‘—‘N—*—‘M—‘M—‘l\)—‘?\)—*r\)—‘l\)—"ﬁ

—A—h_h_A_._A—AQM'\)—AN—A&MM.‘M_AQMN-‘N—“
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_.Aj;h_a._a._.__‘r\)_.._A_._A...A_A_.._A_‘_._....A_;_A_‘—AQ

—A—‘—A—A—A—‘_AM_‘._A—A—A—IM—A-—A.J.A..AM-A—A—A_A—AQ
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80C51-L/80C31-L

Table 1. (Cont.)
DATATRANSFER
Mnemonic . Description Byte Cyc
MOV ARn Move register {¢c Accumulator 1 1
MOV A direct Move direct byle to Accumulator 2 1
MOV A@Ri Move indirect RaM to Accumulator 1 1
MOV Adtdata Move immediate cata to Accumulator 2 1
MOV Rn.A Move Accurnulator to register 1 1
MoV Rn,direct Move direct byte to register 2 2
MOV Rn#data Move immedizate data to reqister 2 1
MOV direct.A Move Accumule:or to direct byte 2 1
MOV direct,Rn Move register to direct byte 2 2
MOV directdirect ~ Move direct byte to direct 3 2
MOV direct.@Ri Move indirect RAM to direct byte 2 2
MOV direct #data Move immediats data to direct byte 3 2
MOV @Ri,A Move Accumuletor to indirect RAM 1 1
MOV @Ri direct Move direct byte ‘0 indirect RAM 2 2
MOV @Ri #data Move immediate data to indirect RAM 2 1
MOV DPTR#data 16 Load Data Fointer with a 16-bit constant 3 2
MOVC A@A+DPTR  Move Code byte relative to DPTRto A 1 2
MOVC A@A+PC Move Code byte rclative to PCt0 A 1 2
MOVX A@Ri Move Externzl RsM (8-bit addr) to A 1 2
MOVX A@DPTR Move External R~M (16-bit addr) to A 1 2
MOVX @RiA Move Ato Extemz| RAM (8-bit addr) 1 2
MOVX @DPTRA Move A to External RAM (16-bit addr) 1 2
PUSH: direct Push direct byte onto stack 2 2
POP direct Pop direct byte form stack 2 2-
XCH ARn Exchange register with Accumulator 1 1
XCH A direct Exchange direct byle with Accumulator 2 1
XCH A @RI Exchange indirec: RAM with A 1 1
XCHD A@Ri Exchange low-crder nibble nd RAM with A 1 1
BOOLEAN VARIABLE MANIPULATION
Mnemonic Description Byte Cyc
CLR Cc Clear Carry fliag 1 1
CLR bit Clear direct bit 2 1
SETB c Set Carry fiag t 1
SETB bit Set direct Bit 2 1
CPL Cc Complement Ce:ry flag 1 1
CPL bit Complement direct bit 2 1
ANL C.bit AND direct bit to Carry flag 2 2
ANL C1bit AND complement of direct bit to Carry 2 2
ORL C/bit OR direct bit to Carry flag 2 2
ORL C1bit OR complement of direct bit to Carry 2 2
MOV C/bit Move direct bit 10 Carry flag 2 1
MOV bit,C Move Carry flag to direct bit 2 2
PROGRAM AND MACHINE CONTROL
Mnemonic Description Byte Cyc
ACALL addr 11 Absolute Subrowtine Call 2 2
LCALL addr 16 Long Subroutinz Call 3 2
RET Return from subroutine 1 2
RETI Return from interrupt 1 2
AJMP addr 1 Absolute Jump . 2 2
LJMP addr 16 Long Jump 3 2
SIMP rel Short Jump (reletive addr) 2 2
{JMP @A+DPTR Jump indirect relative to the DPTR 1 2
JZ rel Jump if Accumulator is Zero 2 2
INZ rel Jump if Accumulator is Not Zero 2 2
JC rel Jump if Carry flzg is set 2 2
JNC rel Jump if No Carry flag 2 2

e ST SR mm ShaEEm.



80C51-L./80C31-L

Table 1. (Cont.)
PROGRAM AND MACHINE CONTROL (cont.)
Mnemonic Description Byte Cyc
JB bit.rel Jump if direct Bit set 3 2
JNB bit,rel Jump if direct Bit Not set 3 2
JBC bit,rel Jump if direct Bit is set & Clear bit 3 2
CJINE A.direct,rel Compare direct to A&Jump if Not Equal 3 2
CJINE A #data.rel Comp.immed. to A& Jump if Not Equal 3 2
CJUNE Rn#datarel  Comp.immed.to reg &Jump if Not Equal 3 2
CJINE @Ri#data.rel Comp.immed.to ind.&Jump if Not Equal 3 2
DINZ Rn,rel Decrement registet & Jump if Not Zero 2 2
DINZ direct. rel Decrement direct & Jump if Not Zero 3 2
NOP No operation 1 1
Notes on data addressing modes:
Rn - Working register RO-R7
direct - 128 internal RAM locations, amy I/O port, control or status register
@Ri - Indirect internal RAM location addressed by register RO or R1
#data - 8-bit constant included in instruction
#data 16 - 16-bit constant included as bytes 2 & 3 of instruction
bit - 128 software tlags, any /O pin, control or status bit
Notes on program addressing modes:
addr 16 - Destination address for LCALL & LIMP may be anywhere within the 64-k program memory
address space
Addr 11 - Destination address for ACALL & AJMP will be within the same 2-k page of program
memory as the first byte of the following instruction
rel - SJMP and all conditional jumps include an 8-bit offset byte. Range is +127-128 bytes

relative to first byte of the following instruction.

All mnemonics copyrighted ¥ Intel Corporation 1979




80C51-L/80C31-L

Table 2. Instruction Opcodes in Hexadecimal Order

Hex Number Hex Number
Code of Bytes Mnemonlc Operands . |Code of Bytes Mnemonic Operands

00 1 NOP 33 1 RLC A

01 2 - AMP code addr 34 2 ADDC A #data

02 3 LJMP code addr 35 2 ADDC A data addr
03 1 RR A 36 1 ADDC A@RO

04 1 INC A 37 t ADDC A@R1

05 2 INC data addr 38 1 ADDC ARO

06 1 INC GRO 39 1 ADDC AR1

07 1 INC @R1 3A 1 ADDC AR2

08 1 INC RO 3B 1 ADDC AR3

09 1 INC Rt 3C 1 ADDC AR4

OA 1 INC R2 3D 1 ADDC AR5

0B 1 INC R3 3E 1 ADDC ARG

ocC 1 INC R4 3F 1 ADDC AR7

oD 1 INC RS 40 2 JC code addr
OE 1 INC R6 41 2 AJMP code addr
OF 1 INC R7 42 2 ORL data addrA
10 3 JBC bit addr,code adadr 43 3 ORL data addr.#data
H 2 ACHLL code addr 44 2 ORL A#data

12 3 LCALL code addr 45 2 ORL A data addr
13 1 RRC A 46 1 ORL A@RO

14 1 DEC A 47 1 ORL A@R1

15 2 DEC data addr 48 1 ORL ARO

16 1 DEC @RO 49 1 ORL AR1

17 1 DEC @Rt 4A 1 ORL AR2

18 1 DEC RO 4B 1 ORL AR3

19 1 DEC R1 4C 1 ORL AR4

1A 1 DEC R2 4D 1 ORL ARS

1B 1 DEC R3 4E 1 ORL AR6

1C 1 DEC R4 4F 1 ORL AR7

D 1 DEC R5 50 2 JNC code addr
1E 1 DEC R6 51 2 ACALL code addr
1F 1 DEC R7 52 2 ANL data addrA
20 3 JB bit addr,code addr 53 3 ANL data addr#data
21 2 AP code addr 54 2 ANL Ad#data

22 1 RET 55 2 ANL Adata addr
23 1 RL A 56 1 ANL A@RO

24 2 ADD Adata 57 1 ANL A@R1

25 2 ADD A,data addr 58 1 ANL ARY

26 1 ADD A@RO 59 1 ANL AR1

27 1 ADD A@R1 5A 1 ANL AR2

28 1 ADD ARO 58 1 ANL AR3

29 1 ADD AR1 5C 1 ANL AR4

2A 1t ADD AR2 5D 1 ANL AR5

2B 1 ADD AR3 5E 1 ANL AR6

2C 1 ADD AR4 5F 1 ANL AR7

2D 1 ADD AR5 60 2 JZ code addr
2E 1 ADD AR6 61 2 AP code addr
2F 1 ADD AR7 62 2 XRL data addrA
30 3 JNB bit addrcode addr 63 3 XRL data addr#data
31 2 ACALL code addr 64 2 XRL A#data

32 1 RETI 65 2 -XRL A.data addr




80C51-L/80C31-L

Table 2. (Cont.)
Hex Number Hex Number
Code of Bytes Mnemonic Operands Code of Bytes Mnemonic Operands

66 1 XRL A@RO 99 1 suBB ARt

67 1 XRL A @Rt 9A 1 SUBB AR2

68 1 XRL ARO 9B 1 SuUBB AR3

69 1 XRL ARt 9C 1 suBB AR4

6A 1 XRL AR2 8D 1 SUBB ARS

68 . 1 XRL AR3 9E 1 suBB AR6

6C 1 XRL AR4 9F 1 SuBB AR7

6D 1 XRL AR5 AD 2 ORL C.bit addr

6E 1 XRL ARG Al 2 AJMP code adar

6F 1 XRL AR7 A2 2 MOV C.bit addr

70 2 JUNZ code addr A3 1 INC DPTR

71 2  ACALL code addr A4 1 MUL AB

72 2 ORL C. bit addr A5 reserved

73 T JMP @A+DPTR AB 2 MOV @RO0,0ata addr

74 2 MOV A #data A7 2 MOV @R1.data addr

75 3 MOV data addr #data AB 2 MOV RO.data adadr

76 2 MoV @R0 #data A9 2 MOV R1,data addr

77 2 MOV @R1 #data AA 2 MOV R2,data addr

78 2 MOV RO #data AB 2 MOV * R3.data addr

79 2 MoV R1#data AC 2 MOV R4,data addr

7A 2 MOV R2 #data AD 2 MOV R5,data addr

7B 2 MoV R3 #data AE 2 MOV R6.data addr

7C 2 MOV R4 #data AF 2 MOV R7.data addr

70 2 MOV RS #data BO 2 ANL C.bit addr

7E 2 MOV R6,#data B81 2  ACALL code addr

7F 2 MoV R7#data B2 2 CPL bit addr

80 2 SIMP code addr B3 1 CPL C

81 2 AIMP code addr B4 3 CINE A #idata,code addr
82 2 ANL C.bit addr B5 3 CJINE A data addr.code addr
83 1 MOVC A@A+PC B6 3 CIUNE @RO0 #data,code addr
84 1 Div AB B7 3 CINE @R1 #data,code addr
85 3 MOV data addrdata addr B8 3 CJINE RO #data,code addr
86 2 MOV data addr.@R0O B9 3 CINE R1#data,code addr
87 2 MOV data addr,@R1 BA 3 CJINE R2 #data,code addr
88 2 MOV data addr.RO BB 3 CINE R3.#data,code addr
89 2 MOV data addiR1 BC 3 CJINE R4, ¥#data,code addr
8A 2 MoV data addr,R2 BD 3 CJINE R5,#data,code addr
8B 2 MOV data addrR3 BE 3 CJINE R6,#data,code addr
8C 2 MOV data addr,R4 BF 3 CINE R7#data,code addr
8D 2 MOV data addrRS Co 2 PUSH data addr

8E 2 MOV data addr,R6 Ct 2 AJMP code addr

8F 2 MOV data addr.R7 Cc2 2 CLR bit addr

390 3 MOV DPTR #data C3 1 CLR C

91 2  ACALL code addr C4 1 SWAP A .

92 2 MOV bit addr.C C5 2 XCH A.data addr

93 1 MOVC A@A+DPTR Cc6 1  XCH A@RO

94 2 SuBB A #data C7 1 XCH A@R1

95 2 SUBB A data addr Cc8 1 XCH ARO

96 1 SuBB A@RO C9 1 XCH ARt

97 1 SUBB A @R1 CA 1 XCH AR2

98 1 SuBB ARO CB 1 XCH AR3
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Table 2. (Cont.)

(':.'::e Lﬂfuényl::rs Mnemonic Operands Cl-ioe:e z"g'ylt’g Mnemonic Operands
CC 1 XCH AR4 E6 1 MOV AGRO
CD 1 XCH AR5 E7 1 MOV ACGR1
CE 1 XCH A.R6 E8 1 MOV ARO
CF 1 XCH AR7 E9 1 MOV ARt
DO 2 POP data addr EA 1 MOV AR2
D1 2  ACALL code addr EB 1 MOV AR3
D2 2 SETB bit agdr EC 1 MOV AR4
D3 1 SETB C ED 1 MOV ARS
D4 1 DA A EE 1 MOV AR6
D5 3 DJINZ data addr,code addr EF 1 MOV AR7
D6 1  XCHD A@RO FO 1 MOVX @DPTRA
D7 1 XCHD A@R1 F1 2 ACALL code addr
D8 2 DINZ RO,code addr F2 1 MOVX @ROA
D9 2 DINZ R1.code addr F3 1 MOVX @R1,A
DA 2 DINZ R2,code addr F4 1 CPL A
DB 2 DINZ R3.code addr F5 2 MOV data addrA
DC 2 DINZ R4,code addr Fé6 1 MOV @ROA
DD 2 DINZ R5,code addr F7 1 MOV @R1,A
DE 2 DINZ R6,code addr F8 1 MOV ROA
DF 2 DINZ R7code addr Fo 1 MOV R1,A
EO 1 MOVX A@DPTR FA 1 MOV R2,A
3 2 AIMP code addr FB 1 MOV R3A
E2 1 MOVX A@RO FC 1 MOV R4,A
E3 1 MOVX A@R1 FD 1 MOV RS5.A
E4 1 CLR A FE 1 MOV R6.A
E5 2 MOV A data addr FF 1 MOV R7A
R
-]
S
D 80C31
| J 80C51 XXX L
Temperature Range Part Number Customer Rom Code Low Power
blank: Commercial 80C51Rom 4Kx 8 (B0C51 only) Supply Version
I: Industrial 80C31 External Rom
Package Type
P: Plastic
S: PLCC
D: Cerdip
R:LCC

J:J leaded LCC
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3 Fkksokkloololaookok kol okl ko oololololok ook siolsoio oo koo ok
FILENAME COUNT.ASM
22711736
HARDWARE PORTOX -:DATA BUS
PORT1X :KEYBOARD
PORT2X :CONTROL

DATE

:PORT
:SIGNAL

PORT3X :PORT

:SIGNAL

sDEFINE BIT ADDRESS FOR CHECKING

STARTB
DECIMAL
LCDO
SIGNALT
No1

NO2

NO3

NO4

NO5

NO6

NO7

NOB

NO9

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

00H
01H
02H
03H
04H
05H
06H
07H
08H
09H
OAH
0BH
0CH

sDEFINE BYTE ADDRESS FOR SVAE DATA

sCO:

COUNT DATA
Ccoo
co1
coz
Co3
RTO
RT1
RTZ

RT:
EQU
EQU
EQU
EQU
EQU
EQU
EQU

REAL TINME
10H
11H
120
13H
14H
15H
16H

FOR LCD AND LATCH

(LCD) (2 TO 1 (2 TO 4
2.0 2.1 2.2 2.3 2.4 2.5 2.8 2.7

RS R/W EN G/

S EN/ A B

3.2(INTO/) 3.3(INT1/) 3.4
‘OVER FLO¥  COLLECT/STOP CLR COUNTER
B T T T e i e el L]

sUPDATE SIGANL TYPE

sBIT ADRESS FOR SVAE SIGNAL TYPE DATA NO.1-3

PST: PRESET TIME

ADRL: ADDRESS LINE

¥
¥
¥
*
*
*
*
¥
*



RT3

PST1
PST2
PST3
ADRL

ADRL2 -

ADRL3
ADRL4
SKEY
DSP
STACK
BYTEAD
DATAS

3 kool oololokslk. START PROGRAN dslsiolololelofolokdellfokltakdekdk ook doktokobeok

ORG
AJNP
ORG
AJHP
ORG
AJMP
ORG
ACALL
JB
SETB
MoV
MOV
PUSH
PUSH
RETI
STOPRETI:SETB
CLR
SETB
CLR
CLR
ACALL
AJMP

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

0000H
BEGIN
0003H

1TH
18H

19H

1AM
1BH
1CH
1DH
1EH
1FH
63H
84H
231
1DH

OVERFLOW

000BH
TIMEO
0013H

WAITIE1

STARTB, STOPRETI

START

SP, #STACK
DPTR, #COLLECT

DPL
DPH

P2.3
ETO
P2.5
P2.5
EX0
DATA_
PRERE

B

IN
TI

;SAVE KEY
3sDATA SAVE POINTER

sSTACK POINTER AT INTERNAL RAM THIS ADDRESS

3BYTE ADDRESS POINTER

sDATA SVAE-iN RAM BEGIN AT THIS ADDRESS + 07

s INTO

sTO

sINT1

sCHECK KEY COLLECT/STOP
sIF BIT SET JUMP STOPRETI
3BIT CHECK FOR SOFTWARE
sDEFINE STACK AGAIN

$SAVE DPTR IN STACK

3OFF COUNTER

sLATCH
sDISABLE INTO



BEGIN:

SHOW:

PUPSCAN:

UPSCAN:
SCAN:

NEXT1:

NEXT2:

NEXT3:

NEXT4:

NEXT5:

OTHERS:

COLLECT:

MoV
ACALL
ACALL
ACALL
ACALL
ACALL
ACALL
ACALL
JZ
ACALL
ACALL
CLR
SETB
ACALL
ACALL
CLR
CJNE
AJMP
CJNE
AJMP
CJNE
AJMP
CJNE
AJHP
CJNE
AJMP
SETB
SJHP
ACALL
JZ
ACALL
CLR
SETB

COUNT_ON:ACALL

CLR

COUNT_IN:SJNMP

SIGNALS:

ACALL
ACALL

SP, #STACK
INITAIL

" LCDSET

LCDSADRL
CLRRALL
DELALL
LCDPSH
KEYDOWN
SHOW

LCDPRD
KEYUP

STARTB

EX1

LCDPRD

SCANK

EX1

A, #01H,NEXT2Z
PRESET

A, #02H,NEXT3
CLRDATA

A, #03H,NEXT4
SIGNALS

4, #04H, NEXTS
AUTORUN

A, #05H, OTHERS

MEHORY
EX1
SCAN
CHKPSTO
PUPSCAN
LCDPCO
IEO

EX0
RUNTINME
P2.3
COUNT_IN
LCDPIS
KEYUP

sSTACK POINTER AT INTERNAL RAM

sDEFINE INITAIL VALUE FOR SOFTWARE AND HARDWARE

3sFUNCTION TO SET LCD

$SAVE ADRESS LINE OF DDRAM IN RAM
sCLEAR RAM ALL (DATA: CO,RT AND PT)
5CLEAR RAM TO SAVE DATA

_sWRITE PAGE SHOW TO LCD

;WAIT FOR ANY KEY

;IF NOT KEY PRESSED PROGRAM IN THE LOOP
sDISPLAY LCD TO READY MODE '
sWAIT FOR KEY UP

;START COLLECT FROM EXTERNAL INTERRUPT 1
$ENABLE COLLECT

sDISPLAY LCD TO READY MODE

sWAIT FOR ANY KEY

sDISABLE COLLECT

;CHECK KEY PRESET

sCHECX KEY CLEAR DATA
sCHECK KEY INPUT SIGNAL
sCHECK KEY AUTO RUN
;CHECK KEY INPUT SIGNAL

sOTHER KEY WILL ENABLE COLLECT

3AND GO TO SCAN LOOP

;CHECK PRESET TIME AS ZERO

sIF PRESET TIME AS ZERO JUMP TO PUPSCAN
sDISPLAY "COUNTING" TO LCD

sCLR INTO FLAG

sPROMT FOR INTO

3START TIMER O GENERATE TIME 0.01 SECOND
3ON COUNTER

sWAIT FOR TIMER INTERRUPT

sDISPLAY PAGE SELECT INPUT SIGNAL TO LCD
sWAIT FOR KEY UP



SIGNALSL:ACALL
CJINE
* AJMP
SIGNALSD:CJNE
CLR
CLR
AJHP
SIGNALSN:CJNE
SETB
SETB
AJMP
OVERFLOW:SETB
SETB
CLR
SETB
CLR
CLR
MOV
ACALL
WAITO:  ACALL
CJINE
ACALL
SETCO: MOV
HOV
SETCOL: MOV
DEC
DJINZ
PRERETI: CLR
OV
SETB
HOV
PUSH
PUSH
RETI
TIMEO:  ACALL
' MoV
ADD
MOV

SCANK

A, #40H,SIGNALSD

GOBACK

A, #01H, SIGNALSN

P2.4
SIGNALT
GOBACK

A, #02H, SIGNALSL

P2.4
SIGNALT
GOBACK
P2.3

P3.4

P3.4

P2.5

ETO

EX0

SP, #STACK
LCDPO
SCANK

A, #40H, ¥AITO
KEYUP

RO, #CO3
R2, #04H
8RO, #99H

‘RO

R2,SETCOL
TRO
SP, #STACK
P2.5

DPTR, #PUPSCAN

DPL
DPH

RUNTIME
A,RTO
A, #10H
RTO, A

$SCAN KEY
sCHECK KEY ENTER

SEXIT

sCHECK KEY 1.DETECTTOR

sCHOOSE INPUT SIGNAL FROM DETECTOR (HARDWARE)
sBIT CHECK FOR SOFTWARE

sFINISH SELECTED

SCHECK KEY 2.EXTERNAL WAVE

sCHOOSE INPUT SIGNAL FROM EXTERNAL WAVE

sBIT CHECK FOE SOFTWARE '
sFINISH SELECTED

s0FF COUNTER ]
sHARDWARE CLEAR COUNTER

3COUNTER RADY TO COUNT

;0FF BUS

sDISABLE TIMER 0

sDISABLE INTO

$SET STACK POINTER AGAIN

sSHOW PAGE OVERFLOW COUNT FULL SCALE

sWAIT FOR ENTER KEY

sSET COUNT AS 999958999

sTIMERO NOT RUN

sSET STACK POINTER AGAIN
;DATA BUS CONTACT TO LCD
sDEFINE NEW VALUE FOR PC

sSTART TIMER 0 TO GENERATE 0.01 SEC
sCOPY CONTENT IN RTO TO REGISTER A
sREAL TIME UPDATE 0.01 SEC
;SAVE CONTENT FROM A TO RTO



ACALL
CJNE
MOV
UPTIME: CLR
MOV
MOV
MOV
UPLOOP:  ADDC
DA
MOV
CLR
INC
DJINZ
SETB
ACALL
MOV
MOV
CINE
DEC
MOV
CINE
DEC
MOV
CJNE
OVERTIME:CLR
AJNP
RUNTIME: CLR
MOV
MOV
SETB
SETB
RET
TIMEN10: SETB
CLR
ACALL
SETB
ACALL
RETI

CHKRT99 ;CHECK REAL TIME TO 99999.9

A, #0AOH,TIMEN10 ;CHECK TIME AS 0.1 SEC

RTO, #00H ;CLEAR RTO TO ZERO

cY 3CLEAR CARY FLAG FOR LOOP
R1,#03H ;NUMBER OF LOOP

A, #01H 3SET A TO ONE

RO, #RT1

A,@R0 3SUBROUTINE FOR INCREMENT TIME

A

8R0, A

. -

RO ’ )
R1,UPLOOP

P2.5

LCDRDTR 3SEND DATA REAL TIME TO LCD

RO, #PST3 3SUBROUTINE TO CHECK PST EQUAL RT
4,8R0

A,RT3,TIMEN10

RO

A,@R0

A,RT2,TIMEN10

RO

A,@R0

A,RT1,TIMEN10

P2.5 ;OFF BUS

STOPRETI SREAL TIME EQU PRESET TIME JUMP STOP
TRO sCLR TIMER RUN O

THO, $0DCH sPRESET TIMERO DCOSH TO MAKE 10 mS.
TLO, $09H

ETO sENABLE TIMMER INTERRUPT 0

TRO 3RUN TIMER.O ,TOTAL 9 CYCLE

P2.5 sLATCH LOW TO HIGH FROM NOT GATE
P2.5

DATA_IN sMOVING DATA FROM LCATCH TO RAM
P2.5 3BUS CONNECTED TO LCD

LCDRDTC 3SEND DATA COUNT TO LCD



CLRDATA: ACALL
ACALL
ACALL
CJNE
ACALL
SJIMP
CJNE
ACALL
SJMP
CJNE
ACALL
PGOBACK: SETB
CLR
SJMP
KEY4C:  CJNE
GOBACK: ACALL
GOBACKD: CLR
SETB
AJNP
AUTORUN: ACALL
SETB
SETB
CLR
ACALL
CLR
SETB
AJMP
PRESET: ACALL
PUPSCANP: MOV
CLR
UPSCANP: ACALL
SCANP:  ACALL
CJNE
PUSH
MOV
ACALL
POP
CJNE

SCANC:
KEY1C:

KEYZ2C:

KEY3C:

ENTER:

LCDPC

KEYUP

SCANK

A, #01H,KEY2C
CLRRT
GOBACK
A,#02H,KEY3C
CLRCO
PGOBACK

A, #03H,KEY4C
CLRRTCO
P3.4

P3.4

GOBACK

A, #40H, SCANC
KEYUP

IE1

EX1

UPSCAN
CLRRTCO
STARTB

P3.4

P3.4

KEYUP

IE1

EX1.

COLLECT
LCDPPS

R4, #00H
DECIMAL
KEYUP

SCANK

R4, #00H, ENTER
ACC

A, ¥00001111B
LCDWI

ACC

A, ¥40H,KEYCLR

sDIPLAY PAGE CLEAR DATA TO LCD

sWAIT FOR KEY UP
sSCAN KEY
sCHECK KEY CLEAR REAL TIME

sCHECK KEY CLEAR COUNT

sCHECK KEY REAL TIME AND COUNT

sHARDWARE CLEAR COUNTER

;CHECK KEY ENTER

3WAIT FOR KEY UP

sCLEAR INT1 FLAG

sENABLE COLLECT

;JUMP TO LABLE UPSCAN
sCLEAR RAEL TIME AND COUNT
$SET BIT TO START COLLECT
sHARDWARE CLEAR COUNTER

sWAIT FOR KEY UP
sCLEAR INT1 FLAG
sENABLE COLLECT

3JUMP TO LABLE COLLECT

sDISPLAY PAGE PRESET TIME TO LCD

sCLEAR R4 FOR LOOP COUNTING

sCLEAR BIT DECIMAL FOR SOFTWARE CHECK

sWAIT FOR KEY UP
3SCAN KEY

sIF R4 EQUAL ZERO GIVE ON CURSOR

sSAVE XEY
sON AND BLINK CURSOR

;KEY OCCUR AGAIN
sCHECK ENTER KEY



MoV
ACALL
AJNP
CJNE
ACALL
CLR
ACALL
SJMP
CJNE
ACALL
JB
CJNE
AJMP
CJNE
SJMP
CJNE
MOV
CJNE
SJMP
CLR
SUBB
JNC
ADD
AJMP
NUMKEY: INC
DNUMKEY: JB
ACALL
SWAP
MOV
ACALL
AJHP
MOV
XCHD
AJMP

KEYCLR:

CLROLD:

CHKXEYD
KEY.:

*"”

CHECKS:

KEYO:

KEY1TO9

PSTS:
PSTSC:

PSTSD:

A, #00001100B
LCDWI

GOBACK

A, #30H, CLROLD
CLRPST

DECIMAL
PSTWLCD
PUPSCANP

R4, $00H, CHKKEYD
CLRPST

" DECIMAL, CHECKS

A, #20H, CHECKS
PSTKEYD

R4, #05H,KEYO
SCANP

A, #10H,KEY1TO9
A, #00H

R4, #00H, NUMKEY
DNUMKEY

CY

A, #0AH

SCANP

A, #0AH
NUMKEY

R4
DECIMAL,PSTSD
PSTSHFD

A

8R1,4
PSTWLCD
UPSCANP

R1, #PST1
A,8R1

PSTSC

;s CURSOR OFF

sCHECK CLEAR ENTRY KEY

sCLEAR PRESET TIME

sCLEAR BIT DECIMAL

sWRITE PRESET TIME (0) TO LCD

;IF R4 EQUL ZERO
;CLEAR PRESET TIME
sCHECK KEY . REPEAT ?
;CHECK KEY .

3sCHECK NUMBER OF CHARACTER

3sIF R4 EQUAL 5 WAIT FOR KEY.,ENTER,CLR ENTRY
sCHECK KEY O

$GIVE A AS ZERO

sCHECK KEY 0 BEFORE KEY 1 TO 9

s CHECKX KEY 1-9

s INCREMENT ONE CHARACTER
;IF BIT DECIMAL SET JUMP TO PSTSD

"$SHIFT PRESET TIME ONE DIGIT

$SAVE NUMBER IN PST1 UPPER NIBBLE
sWRITE PRESSET TIME TO LCD
3sCOME BACK TO LOOP

3SAVE NUMBER IN PST1 LOWER NIBBLE

3 koo ook Rk LCD SUBROUTINE ssiskdekokteksdodoisdolidedol ook -k

sLCD WRITE INSTRUCTION



LCDWI:  ACALL LCDRB

CLR P2.0 sRS = 0
CLR P2.1 5R/W =0
LCDEN: MOV P0,A
CLR pP2.2 sENABLE LOW TO HIGH
SETB pP2.2 sEN = HIGH
CLR p2.2 EN = LOW
RET

sLCD WRITE DATA
LCDWD: = ACALL LCDRB

SETE  P2.0 _ SRS = 1
CLR p2.1 SR/W = 0
SJHP LCDEN
sLCD READ BUSY
LCDRB:  CLR P2.0 SRS = 0
SETB  P2.1 SR/W = 1
OV PO, #0FFH sCONFIG PO AS INPUT
LCDWAIT: CLR P2.2 SEN = LOW
SETB  P2.2 SEN = HIGH
JB P0.7,LCDWAIT  ;BF = 1 BUSY
CLR P2.2
RET

sLCD WRITE DATA LINE ,USE DPTR POINT DATA ROM

LCDWDL: MOV R3, #10H sLOOP FOR DATA 16 CHARACTER
LCDWCHA: CLR A sPRESET REGISTER A
MOVC A,B8A+DPTR 3GET DATA 1 BYTE TO REGISTER A
ACALL LCD¥D
INC DPTR
DJNZ R3,LCDWCHA
RET

sLCD WRITE DATA FROM RAM ,USE @R1 TO POINT DATA

LCDWDR: MOV R3, §04H ;LOOP FOR DATA 8 CHARACTER 4 BYTE
CLR LCDO '

LCDWDRC: MOV A,8R1 sGET DATA 1 BYTE TO REGISTER A



ANL
SWAP
ACALL
ADD
ACALL
MOV
ANL
CJNE
SETB
LCDPASS: ACALL
ADD
) ACALL
DEC
DJNZ
RET
LCDWDRT: MOV
CLR
LCDWDRTL: MOV
ANL
SWAP
CJNE
SETB
LCDWDRTN:ACALL
ADD
ACALL
CJNE
JNB
MOV
ACALL
LCDLNB: MOV
ANL
ACALL
ADD
ACALL
LCDWDRTE:DEC
DJNZ
RET

A, #OFOH
A

LCDCO

A, #30H

LCDWD

A,@R1

A, #OFH

R3, #01H,LCDPASS
LCDO

LCDCO

A, #30H

LCDWD

R1

R3,LCDWDRC

R3, #03H

LCDO

A,@R1

A, $0FOH

A

R3, #01H, LCDWDRTIN
LCDO

LCDCO

A, #30H

LCD¥D
R3,#01H,LCDLNB
DECIMAL, LCD¥DRTE
A, $2EH .

LCD¥D

A,8R1

A, #0FH

LCDCO

A, #30H

LCDWD

R1

R3,LCDYDRTL

sCHECK 0 FINAL COLUMN

sLOOP FOR DATA 6 CHARACTER 3 BYTE

sGET DATA 1 BYTE TO REGISTER A



LCD CUT ZERO

LCDCO: JB LCDO, LCDNO sCHECK NUMBER
JNZ LCDNO sCHECK A
MOV A, #0EOH
RET )

LCDNO:  SETB LCDO sNUMBER OCCUR
RET

sLCD WRITE PAGE ,USE @RC POINT DDRAM ADDRESS ,R2 LOOP FOR 4 LINE

LCDWP: MOV R2, #04H
LCDWL1: MOV RO, #ADRL sIF WRITE ONE AND TOP LINE CALL LCD¥L1
LCDWPL: MOV A,@RD sSET ADDRESS LINE

ACALL LCD¥WI

ACALL LCDWDL " SWRITE DATA LINE

INC RO

DJNZ R2,LCDWPL

RET

sLCD READ DATA PRESET TIME,REAL TIME, COUNT

LCDRDTP: MOV RO, #ADRL2
MOV R1, #PST3
LCDRDTPN:SETB CcY
ACALL LCDRDT
SJNP LCDWDRT
LCDRDTR: MOV RO, #ADRL3
MOV R1, ¥RT3
SJMP LCDRDTPN
LCDRDTC: MOV RO, #ADRL4
MOV R1, #CO3
CLR cYy
ACALL LCDRDT
SJIMP LCDWDR

sLCD READ DATA  RAM ,USE e@RO POINT DDRAM ADDRESS
LCDRDT: MOV A, 8RO ;SET ADDRESS LINE
ADDC A, #08H sCOLUMN 8 FROM BACK
ACALL LCD¥I
SETB DECIMAL



RET

sLCD READ DATA ALL
sLCD PAGE SHOW,READY,PRESET,CLEAR,OVERFLOW, COUNT,TEST

LCDPSH: MOV
AJHP
LCDPRD: MOV
ACALL
ACALL
LCDRDTA: ACALL
ACALL
AJMP
LCDPPS: MOV
ACALL
HOV
MoV
SETB
ACALL
AJMP
LCDPC: MOV
AJHP
LCDPO: MOV
AJNP
LCDPCO: MOV
LCDPCOL: MOV
ACALL
AJHP
LCDPIS: MOV
AJMP
LCDPTF: MOV
AJMP
LCDSADRL: MOV
MOV
INC
MoV
INC
MOV
INC

DPTR, #LCDPO
LCDWP

DPTR, #LCDP1
LCDWP

STYPE
LCDRDTP
LCDRDTR
LCDRDTC
DPTR, #LCDP2
LCDWP

A, $0D9H

R1, #PST3
DECIMAL
LCDWT,
LCDWDRT
DPTR, #LCDP3
LCDWP

DPTR, #LCDP4
LCDWP

DPTR, #LCDLCO
R2, #01H
LCDWL1
STYPE

DPTR, #LCDPSI
LCDWP

DPTR, #LCDPFT
LCDWP

RO, #ADRL
@RO, #80H

RO

@RO, #0COH
RO

@RO, #90H

RO

sDPTR POINT DATA TO DISPLAY

sDPTR POINT DATA TO DISPLAY READY PAGE

sDPTR POINT DATA TO DISPLAY PRESET PAGE

sDPTR POINT DATA TO DISPLAY CLEAR PAGE

;DPTR POINT DATA TO DISPLAY OVER FLOW PAGE

sDPTR POINT DATA TO DISPLAY TIME FULL



MOV
RET
LCDSET: MOV

ACALL

MOV

ACALL

MOV

ACALL

MOV

ACALL

RET

8RO, ¥0DOH

A,#00111000B  ;FUNCTION SET 8 BIT,1/18 DUTY,5%7 DOTS
LCDWI

4,#00001100B  ;DISPLAY ON,CURSOR OFF AND NO BLINK

LCDWI

A,#00000001B . 3CLEAR DISPLAY

LCDWI

A,#00000110B  ;ENTRY MODE SET, INCREMENT CURSOR AND DDRAM
LCDWI '

3 kool kkklkk END OF LCD SUBROUTINE sksksoksiokdoksksekdaekobokokkok

sRAM CLEAR 4 BYTES

RAMCLR: MOV
RAMCLRL: MOV
DEC

DJNZ

RET
CLRPST: MOV
MoV

SJMP

CLRRT: MOV

SJINP

CLRCO: MOV

SJHMP

CLRRTCO: MOV
MOV

SJMP

CLRRALL: MOV
MOV

SJMP

3 CHECK PRESET

CHKPSTO: MOV
MOV

CHKPSTOL:CJNE

R2, #04H
8RO, #00H
RO
R2,RAMCLRL

RO, #PST3
R2, #03H
RAMCLRL
RO, #RT3
RAMCLR

RO, £C03
RAMCLR

RO, #RT3
R2, #08H
RAMCLRL
RO, #PST3
R2, #OCH
RAMCLRL

TIME EQUAL ZERO
RO, #PST1
RZ,#03H
@R0, $00H, OUTLCHK



INC RO

DJNZ R2, CHKPSTOL
DEC RO )
OUTLCHK: MOV A, 8RO
RET

sCHECK PRESET TIME EQUAL NINENINE

CHKRT99: MOV RO, #RT3
MOV R2,#03H
CHKRT99L:CJINE @RO, #99H,OUTLCHK?
DEC RO
DJINZ R2,CHKRTIIL
CJNE 8RO, #10H, OUTLCHK®
AJMP TIMEFULL

OUTLCHK9:RET

sSOFTWARE DELAY 20 nmS.

DELAY: MOV O7H, #24H 32 CYCLE AND CALL 2 CYCLE
DELAYL1: PUSH 07H 32 CYCLE

MOV 07H, #0FFH 32 CYCLE
DELAYLO: DJNZ 07H,DELAYLO 32 CYCLE

POP 07H 32 CYCLE

DJINZ 07H,DELAYL1 32 CYCLE

RET 32 CYCLE
;WAIT FOR INTERRUPT ONE (COLLECT/STOP)
WAITIE1: CLR EX1

CLR ETO

CLR TRO
IE1UP:  SETB P3.3

JNB P3.3,IE1UP

ACALL  DELAY

SETB P3.3

JNB P3.3,IE1UP

SETB EX1

RET

sWAIT FOR KEY UP
KEYUP:  ACALL KEYDOWN



JNZ
MOV
ACALL
ACALL
JNZ

~ RET

KEYUP
07,#59H
DELAYL1
KEYDOWN
KEYUP

sWAIT FOR KEY DOWN

KEYDOWN:

MOV
MOV
CPL
RET

P1, #0FFH
A,P1
A

s50mS.

$MOVE DATA FROM LATCH TO RAM (C00-CO3)

DATA_IN:

3SHIFT PRESET TIME ONE DIGIT

PSTSHFD:

MOV
CLR
CLR
MOV
MOV
SETB
MOV
MOV
CLR
SETB
MOV
MOV
SETB
MOV
MOV
RET

PUSH
MOV
MOV
MOV
SWAP
MoV

A, #0FFH
P2.6
P2.7
PO,A
€00, PO
P2.6
PO, A
Co1,P0
P2.6
P2.7
PO, 4
coz,P0
P2.6
PO, A
C03,P0

ACC

RO, #PST3
R1, #PST2
A,@RO

A

8RO, A

3P2.6 = A
sP2.7 =B
sCONFIG PORT
3B A ! DIGIT
00! 0-1
5011 2-3
310! 4-5
s11 ! 8-7

0 AS INPUT
! SAVE IN

!

-

.

Coo0

Co1
coz2
Cco3



MOV A,8R1

SWAP A
- XCHD A,@R0
HOV eR1,4A
DEC RO
DEC R1
. OV A,@R1
SWAP )\
XCHD A, 8RO
Hov eR1,4
POP ACC
RET

sWRITE PRESET TIME TO LCD FOR TIME UNIT SEC

PSTWLCD: MOV A, #0DSH
MOV R1, #P5T3
ACALL LCD¥WI
JB DECIMAL, PSTWLCDN
MOV A, #20H

ACALL LCDWD
ACALL LCD¥WD
PSTWLCDN:zACALL LCDWDRT
MOV A, #00010000B sCURSOR SHIFT LEFT
AJMP LCDWI

sSET VALUE WHEN PRESS KEY .

PSTKEYD: SETB DECIMAL
MOV R4, #04H
ACALL PSTWLCD
MOV A, ¥20H
ACALL LCDWD
MOV A, #00010000B
ACALL LCDWI
AJMP UPSCANP

sDISPLAY TYPE INPUT SIGNAL
STYPE: MOV A, ADRL
ACALL - LCDWI



JB
MOV
AJMP
TEW: MOV
AJMP

SIGNALT, TEW
A, 4D’
LCDWD

A, #°E’
LCDWD

sTIME RUN TO 99899.9

TIMEFULL:SETB
SETB
CLR
SETB
CLR
CLR
ACALL

WAITTF: ACALL
CJNE
ACALL
MOV
AJMP

pP2.3
P3.4
P3.4
P2.5
ETO

TRO

LCDPTF
SCANK

A, #40H, WAITTF

KEYUP
RTO, #00H
PRERETI

sOFF COUNTER
sHARDWARE CLEAR
sREADY TO COUNT
sOFF BUS

sSET INITAIL VALUE FOR HARDWARE AND SOFTWARE

INITAIL: CLR
SETB
MOV
MOV
SETB
MoV
SETB
SETB
SETB
CLR
CLR
CLR
CLR
MOV
RET

s SCAN XEY

IT1
ITO

TMOD, $00100001B
IE, #10000000B

ETO

IP, #00000101B

P2.5
P2.3
P3.4
P3.4

EX1

P2.4
SIGNALT
DSP, #00H

3 INTERRUPT SIGNAL TRIGGERED FALLING EDGE

sTIMER1 MODE 2,TIMERO MODE 1
$ENABLE IE0,TFO DISABLE TI OR RI,TF1,IE1l

sTIMERO LOW PIORITY

sOFF DATA BUS FROM COUNTER

sOFF COUNTER

;CLEAR COUNT

sREADY TO COUNT

sDISABLE COLLECT

$SELECT DETECTOR INPUT SIGNAL (HARDWARE)
$SELECT DETECTOR INPUT SIGNAL (SOFTWARE)
sDATA SAVE POINTER NUMBER



SCANK:

sMEMORY
MEMORY:

SCANM:

KEY1M:

KEY2M:

KEY3¥:

KEY4M:

sMEMORY
MVIEW:

SCANMV:

MV1TO9:

ACALL
JZ
¥ov
ACALL
ACALL
CJNE

. RET

HOV
ACALL
ACALL
ACALL
CJINE
AJHP
CJINE
AJHP
CJINE
AJHP
CJINE
AJHP

VIEW
MoV
ACALL
ACALL
ACALL
CJNE
AJHP
CLR
SUBB
JNC
ADD
MOV
MOV
ACALL

USCANMVN:=ACALL

ACALL

KEYDOWN
SCANK

SKEY, A
DELAY
KEYDOWN

4, SKEY, SCANK

DPTR, #LCDPM

LCDWP

KEYUP

SCANK

A, #01H,KEY2H
MVIEW

A, #02H,KEY3M
MSAVE

A, #¥03H,KEY4M
MDEL

A, #40H,SCANH
GOBACK

DPTR, #LCDPMV
LCDWP

KEYUP

SCANK

A, ¥40H,MV1ITOO
MEMORY

CcYy

A, $0AH
SCANNV

A, #0AH

R6,4A

DPTR, #LCDPMVN
LCDWP

GETADT
LCDWDS

sCHECK KEY PRESSED

sIF NOT KEY PRESSED THEN PROGRAM IN LOOP
$SAVE OLD KEY IN RAM

sSOFTWARE DELAY 20 mS.

sCHECK KEY PRESSED AGAIN

sIF KEY NOT EQUAL AS NOISE

sDPTR POINT DATA TO DISPLAY MEMORY PAGE
sWAIT FOR KEY UP

sWAIT FOR ANY KEY

sCHECK KEY VIEW

sCHECK KEY SAVE

sCHECK KEY DELETE

sCHECK XEY EXIT



ACALL

SCANMVN: ACALL
CJINE

AJHP
SCANHVNO : CINE
CJINE
_ oV
MVNONINE: INC
AJHP

sMEMORY SAVE
MSAVE: MOV
ACALL
USCANMS: ACALL
SCANMS: ACALL
CINE
AJMP
SCANMS0: CJNE
MoV
CJINE
HOV
ACALL
ACALL
ACALL
CINE
AJMP
MSNONINE: INC
MOV
AJHP
MS1TO9: CLR
SUBB
JINC
ADD
OV
MOV
USCANMSN:HOV
ACALL
ACALL

MSNINE:

KEYUP

SCANK

A, #40H, SCANMVYNO
MEMORY

A, #10H, SCANMVN

"R6, $09H, HVNONINE

R6, #00H
RE
USCANNVN

DPTR, #LCDPHS
LCDWP

KEYUP

SCANK

A, ¥40H, SCANMSO
MENMORY
A,$10H,MS1TO9
A,DSP

A, #09H, MSNONINE
DPTR, #LCDPMF
LCDWP

KEYUP

SCANK

A, $40H, MSNINE
MSAVE

DSP

R6,DSP
USCANMSN

CYy

A, #0AH

SCANMS

A, #0AH

DSP, A

R6,A

DPTR, #LCDPMSN
LCDWP

SINRAM



ACALL
ACALL
SCANMSN: ACALL
CJNE
AJMP

sMEMORY DELETE
MDEL: MOV
ACALL
ACALL
ACALL
CJINE
AJHP
SCANMDO: CJNE
ACALL
AJMP
MD1TO9: CLR
SUBB
JINC
ADD
Hov
ACALL
ACALL
AJMP

SCANMD:

sSAVE DATA IN RAM

SINRAM: ACALL
ACALL

AJMP

3SAVE SIGNAL TYPE

SSTINR: JB
AJMP
SETEW:  AJMP

sGET ADDRESS DATA

GETADT: MOV
ADD

LCDWDS
KEYUP
SCANK
A, #40H, SCANMSN
MEMORY

DPTR, #LCDPMD
LCDWP

KEYUP

SCANK

A, #40H, SCANMDO
MEMORY

A, #10H, MD1TO9
DELALL
MEMORY

CY

A, #0AH
SCANMD

A, #0AH

R6,4A

GETADT
DEL7B1B
MEMORY

GETADT
SSTINR
SDTINR

IN RAM
SIGNALT, SETEW
CSTDS1
SS5TDS1

A,RB
A, §02H



MOVC A,8A+PC

SJHP OVERC

DB 1DH, 24H, 2BH, 32H, 394, 40H, 47TH, 4EH, 55H, 5CH
OVERC: MOV BYTEAD, A

RET

3SAVE DATA IN RAM

SDTINR: MOV R1,BYTEAD
OV RO, #CO0
] (4 R2, $0TH
SDTINRL: CJNE RO, #RTO,SDTINRN
‘NG RO -
SDTINRN: MOV A, 8RO
OV @R1,A
INC RO
INC R1
DINZ  R2,SDTINRL
RET

sWRITE DATA SVAE TO LCD
LCD¥DS: ACALL LCDWDST
AJMP LCDWDSN

sWRITE DATA SIGNAL TYPE TO LCD

LCDWDST: MOV A, $88H
ACALL LCDWI
MOV A,RB
ADD A, #30H
ACALL LCDWD
MOV A, #8FH

ACALL LCDWI
ACALL WSTDS1
AJHP LCDWD

sWRITE DATA SVAE NEXT (TIME,COUNT)
LCDWDSN: MOV RO, $#ADRL2

Hov A,BYTEAD

ADD A, #06H



Mov R1,A
SETB CY
ACALL LCDRDT
ACALL LCDWDRT

MOV RO, #ADRL3
HOV A,BYTEAD
ADD A, #03H
MOV R1,A
" CLR cY
ACALL  LCDRDT
| AJHP LCDWDR

sDELETE 7 BYTE 1 BIT

DEL7B1B: MOV A,BYTEAD

MOV R1,A

- Mov R2,#0TH sLOOP COUNTER

CLR A i $SET A AS ZERO
DEL7B1BL:MOV @RrRi1,A

INC R1

DJNZ R2,DEL7B1BL

ACALL CSTDS1

DEC R&

MOV DSP,R6

RET

;DELETE MEMORY ALL

DELALL: CLR NO1
CLR NO2
CLR NO3
CLR NO4
CLR NOS
CLR NOB
CLR NOT
CLR ~ NO8
CLR NO8
DELBYTE: MOV R1, #24H sADRESS DATA FRIST BYTE
MOV R2, #3FH 363 BYTE TO DELETE

CLR A ;CLEAR A AS ZERO



DELBYTEL: MOV @R1,A

INC R1

DJINZ R2,DELBYTEL
MOV DSP, #00H
RET

sCLEAR BIT SIGNAL TYPE DATA SAVE NO.1-9

CSTDS1: MOV A,RB
CJNE A, #01H,CSTDS2
CLR NO1
RET

CSTDS2:  CJNE A, #02H,CSTDS3
CLR Noz2
RET

CSTDS3: CJNE A, #03H,CSTDS4
CLR NO3
RET

CSTDS4: CJNE A, #04H,CSTDS5
CLR 04H
RET

CSTDS5: CJNE A, #05H, CSTDS6
CLR NO5
RET

CSTDS6: CJNE A, #06H, CSTDST
CLR No6
RET

CSTDS7: CJNE A, $07H,CSTDS8
CLR NO7
RET

CSTDS8: CJNE A, $08H, CSTDS9
CLR NO8
RET

CSTDS8: CJNE A, #09H, CSTDSA
CLR NO9

CSTDSA: RET

sSET BIT SIGNAL TYPE DATA SAVE NO.1-9
SSTDS1: MOV A,R6



CJNE

SETB

RET
SSTDS2: CJNE
- SETB

RET
SSTDS3: CJNE
SETB

RET

SS5TDS4: CJNE
SETB

RET

SSTDS5: CJNE
SETB

RET

SSTDS6: CJNE
SETB

RET

SS8TDS7: CJNE
SETB

RET

SSTDS8: CJNE
SETB

RET
SSTDS9: CJNE
SETB

SSTDSA: RET

sWRITE SIGNAL

WSTDS1: MOV
CJNE
JB

WSTDSD: MOV
RET

WSTDSEW: MOV

WSTDSEX: RET

¥STDS2: CJNE
JB

A, #01H,SSTDS2
NO1

A, #02H, SSTDS3
NO2

A, #03H,SSTDS4
NO3

A, #04H, SSTDS5
NO4

A, #05H, SSTDS6
NO5

A, $06H, SSTDS7
NOS§

A, #07H, SSTDS8
NO7

A, #08H, SSTDS9
NO8

A, #09H, SSTDSA
NO9

TYPE DATA SAVE

A,RB

A, #01H, WSTDS2
NO1,WSTDSEW
A, 4°D’°

A, b°E’

A, ¥02H,¥STDS3
NO2,WSTDSEW



WSTDS3:

WSTDS4:

WSTDSS5:

¥STDS6:

WSTDST:

WSTDS8:

WSTDS9:

LCDPO:

LCDP1:

LCDP2:

SJMP
CJNE
JB
SJMP
CJNE
JB
SJNP
CJNE
JB
SJMP
CJNE
JB
SJMP
CJNE
JB
SJMP
CJNE
JB
SJMP
CJINE
JB
SJHP

WSTDSD

A, #03H, WSTDS4
NO3, WSTDSEW
WSTDSD

A, #04H, WSTDS5
NO4, WSTDSEW
WSTDSD

A, #05H, WSTDSE
NO5,WSTDSEW
WSTDSD

A, #06H, WSTDS?
NOB, WSTDSEW
WSTDSD

A, #0TH, WSTDSS
NOT, WSTDSEW
WSTDSD

A, #08H, WSTDS9
NO8, WSTDSEW
WSTDSD

A, #09H, WSTDSEX
NO9, WSTDSEW
WSTDSD

DB "#% NUCLEAR  #*"
DB "#%% RADIATION #%"
DB "#% COUNTER %"
DB " < by KMIT’L > "

D B "
D B "
DB "
DB "

¥ READY * "
PRESET "
ELAPSE : "
COUNTS "

DB "# PRESET TIME % "
DB "Press number-key"
DB "and ENTER finish"
DB "PRESET "



LCDP3:

LCDP4:

LCDPFT:

LCDPSI:

LCDLCO:

LCDPHM:

LCDPMV:

LCDPMVN:

LCDPMS:

DB
DB
DB
DB

DB
DB
DB
DB

DB
DB
DB
DB

DB
DB
DB
DB

DB

DB
DB
DB
DB

DB
DB
DB
DB

DB
DB
DB
DB

DB

" % CLEAR DATA % "
"1.TIME 2.COUNT "
"3.BOTH "
"PRESS NUMBER 1-3"

" % OVER FLOW % "
"COUNT FULL SCALE"
"Press ENTER key "

Lid L

to continue

" % OVER FLOW % "
"TIMES FULL SCALE"
"Press ENTER key "

L] L]

to continue

"% INPUT SIGNAL %"
" 1.DETECTOR "
" 2.EXTERNAL WAVE"
"PRESS NUMBER 1-2"

" % . COUNTING % "

" % MEMORY % "
"1.VIEW 2.SAVE "
"3.DELETE "
"PRESS NUMBER 1-3"

" ¥ VIEW * "
"VIEW No.1 To 9 "
"Press number-key"
" ENTER to EXIT "

"VIEW No. St. "
" TIMES "
" COUNTS "

"Key 0: View next"

" % SAVE * "



DB "SAVE No.1 to 98 "
DB "Press number-key”
DB "Key 0: Save next"”

LCDPMSN: DB "SAVE No. st. "
DB " TIMES "
DB " COUNTS "
DB " ENTER to EXIT "

LCDPMD: DB " % DELETE * "
DB "DELETE No.1 TO 9"
DB "Press number-key”
DB "Key O:Delete all”

LCDPMF: DB "# MEMORY FULL %"
DB " DATA NOT SAVE t"
DB "Press ENTER key "

L

DB " to continue
END

Sk ool ok koo kkk END OF PROGRAM skssiiskodoiaeskodoloktolodddstbodet ookl ode e o
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