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Advance Single Board

Chuleekom Kittihiranwat
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1997

Abstract

At the present time,There are a lot of firms which develop many generation of single-board .
However each generation of each company has individual strong point and weak point . This project is
developing the last year project which developted and designed new model of single-board which
has wanted capability and a user can use it friendly. The important purpose of this project is testing all
function for working of advance single board. For testing the function of advance singleboard we were
implemented the laboratory for test into hardware and software. And implement the computer assisted
Instruction(CAI) which have detail about Microcontroller MCS-51 which use Authorware Program.

This CAI will usefull for persons who have intersesting and easy to study with themself.
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guvesszuy i Ausaraiuvesszuuiam idesneduiusiu
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o o o 9 Y ] a M 19y a4 A A o
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1 3 WWﬂﬁM’eﬁ(Paramctcr) Hmumﬁg
ASM . GonlUsunsuemauuae (Assembler) (e
v vq 1 . da
wladennuvesdldlumivnnus iy
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= o) @
MY WBMYUUA (Assembly) (Jusvaniui
A . Yy ¥ = [3
1A303 (Machine Code) 1nwdounazsiiau
BAUD (122414819619 1200 uanvmuaanus lumsiudsdoyauvy
2400 | 4800 | 9600 | 19200] YNIY (UaaDIUIN)
=3 =) 1 ' o Ao 4
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i | d] <address> Tu
CTTY - AU IMUANSUAAINATEN IIUNDS TUBDLAY
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gUnIsilEaINauUUNANIMAY
D [address ,[address]] uaasfoyalumizuanuisiadeya
4
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o
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ABNNIARDSNIWUON 11U LOAD (Ascii)
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AT W15 U905 (Parameter) HNWINE
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VUNUAIYDINDLIADS (Pointer) TNRUVLIARIS Moo IMduMFans
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O wmnanumdufion “OrRG” nazihmauran lUifulunenimes
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s ' o - ey N a dy .
O wminTnmussnadusemua (Label) wazluilanuranarafadugin
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A15A9%0 fuzumﬂuwaaumaimﬂmwamummmﬂammaamma
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¥
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T51n51 SXAST



O minwuidaiion “eQun Aozt lussviase 14
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ma"lﬂmﬂuminmammﬁm lﬂSQﬂSNﬂﬁLﬂ‘UIl'JU'lﬂiill‘UENLLﬂ'ﬂxﬂ'lﬂQ

Tniausd Inssadlonloususd | vua | sWasd THuaMsi Yo
(Token) (Operand Stucture) ("lugéf) (Opcode) Towlousua
T_ACALL , * 0 2 11h AREL

T CLR T A, 1 E4h NOP_

T _XCH T A'\@"0 1 Cé6h REG
NUING
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? -39e1A95 RO.R7 |

s 4
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o é [ ) ' dy 1
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o A 9 o
0 - hunTesmuoueniuves nssardrs lenlousug
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AREL - Suisiuuuma (1iwe v11a 2 A Ta lug)

“INC Rx” -> 0000xxxx

“INC RO” -> 00001000
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A1A199 ,9AN1SHINUA

’ , VBUAVARI HASIAY
NouRo7 (Pointer) $114¢ <
Tua151999R5172 (Varia
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Table)
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fvuanInesnes 1vaild
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vosveaulu
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=R.

uazunuagay lnny,
asvaeuliensol,
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udadlusadiide Hudu

FIYNIUANUAR

IS ~
UANUHANAIA ?

WA VUIDUTAIN

HAAIT9AN "No

Error Detected”

%umsﬁwmmamam 3
1189 (Assembler)
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[ v [ 4
dmsuaunldlunisuladeoniny (expression) Wiiudnasiitiuanaiiniu awnse

Expr,
Elist |
Elist,

Elistp’q

Ehstp‘q

Elistp‘q

Elistp_

q

Elistp_q

Elistp,

q

Ehstp‘q

Termp

Tlistm

N A I A N AN R

Tlist,
Tlist,, —>
STerm, —»
STlist, | —>
STlist, , —>
Factor, —>
Flist,, —>
Flist,, —>
Sfactor, —>
Sfactor, —>
Sfactor, —>
Sfactor, —>
Sfactor, —>
Sfactor, —>
Sfactor, —>

¥
@owilulenseiiu Attributed Translation Grammar 881303179 Aauanae 1]

Termq Ehstq_p
e

+ Term {Add} Elist,

p:f.s

- Term {Sub},, Elist,

p.rs

and Term {Add}, Elist

shr Term {Shr} Elist,,

Prs

shl Term {Shl}  _Elist

xor Term {Xor} Elist, ,

IS

mod Term {Mod} Elist,

pns

or Term {Or} Elist,

pis
STerm, Thist,
e
X STermr{Mul}Ms Tlist,,
/ STerm{Div} Tlist,,
Factor, Stlist
e
"~ Factor,{Times},  Stlist,
SFactor, F list, ,
e
SFactor,{OpenTable}  , F list,
(Exprp)
ident,
+ (Expr)
+ ident,
- (Expr,) {2°S},
- ident, {2'S},,

high (Expr,) {Hi}

s.p



Sfaclorp —> high (Exprs) {Hi}w
Sfactor, —> high ident, {Hi},.p
Sfactor, = low (Expr,) {Lo},,

Sfactorp —> low ident_ { Lo}s‘p

Tﬂﬂ"hmnmfﬁ'aﬂa'nﬁ%zﬁmﬁuﬂmﬂuﬁamwmﬂ 2 lusuuiiwSe o uiEe,
AuTUsunsy SXAST iy
(200+ZOO)/200+ -1 —> 1

ACC.O0+1 > OElh

- BAUD

BAUD (12244896 | 191200 |
2400 | 4800 | 9600 | 19200]

Wusdsfiuaag Amuananusalumssudadoyarmmesneynsy TXD ua RXD
lumbuiu SadeTudi Tavamnsadmuald s szude 1200, 2400, 4800, 9600, 19200 1i¢
Aol Tnommuarssmae sl (Special Function Register) #in PCON, SCON,
TMOD, THI, TL1

WU BAUD 9600 - 9600 TadeSud

BAUD 19 - 19200 UaADIUIN

d Qs )
BAUD -wansnnus lumsudadoya

-C

C [p|i]d] <address,address>

[p|i]d] <address>

duddulSoudioy (Compare) finlumisenausr / S3awmesniely fifugag Ny
. o A = . & 1
HUWANUD / TINADS DAYIINIIL 13U
¢ p 8000h,8010h d 4000h - Lﬂ%mﬁuuﬁﬂuwﬁwmmﬁwTﬂmnmmﬂﬁnnnjq
8000h-8010h fiumidunnuSriiadoyadumis

4000h-4010h



-CTTY
[~ o w [ o 1 a s o
WuhdeaduTnuansuanswauaznuguuesa ltinsenin - mnaouiuse iy

o Y 4 v a =
NBINUDAUDZIINAIUDIA (Local) 189 (Change Terminal Type) lasmsaduiiauiaiia iy
(Toggle) lunilsanuiwesszuy TauTsunsudevdmsunmsuaasmanaznsuddeos

AIIVADUIINUANINGDY

-D

»

D [address [,address]]

o o [ o a ' Ao

Wuddwanasdeya (Dump) lumisanuiwiadeyn Tnsezuanslugrefidimmua
CAY

d 1000h ,1010h -uaasdeyalumizsnnudraiiadeyaludumiis 1000n-

I
1010h (LﬂW'ISL‘VlﬂiiluﬂﬁIﬁiJﬂ)

d - uaaadeyanonadumiuAunounh
d 1000h -uanstoyalumizonnudiiadoyasuaindumis
1000h

o [ d' o d'd I3 q'/ Qr ' 3 [ %
nuoine dmsulnuamsuanwafidu LCD wdwmniidondidadnd s 1ds
3/
Tivwmehawiuiimiioumesiuea Tnua urvzifdnrununisyhaugadl
o as
SPACE - gdoyalulusda'ly
Y a1 LY dy
= - pdeyaluludneumniil

MON - 3uUMIsSYN1IU

- DATE

DATE [dd/mm/yy]

<3 o @ o o o A P o ' -~ g/ o o aSa o
Wushdsituaas, waou Susdoual Jogriu laveudoudoya, Mde aauusSames
Yo g1unmnsadatansluaisied 3.3
L d‘ s
DATE - naaduniagiiu

DATE 25/3/97 - aaTunilagiiuiu 253/07



Fmmes ANMUWBAATT | 1o

RTCO FF10h TnanmlaY

RTCI i FF11h TAvdnau

RTC2 FF12h WINHEANLIE

RTC3 FF13h Anandy

RTC4 FF14h F2 Tuandaniae

RTCS FF15h Faluamdndy

RTC6 FF16h Tufindaniog

RTC7 FF17h Suiindnay

RTCS FF18h RIUNANHLIY

RTCY FF19h weuvanFy

RTCA FF1Ah Unanuuae

RTCB FF1Bh Unanduy

RTCC FFICh mvsesdand

RTCD FF1Dh 30SEC,ADJ,IRQ,BUSY,HOLD
RTCE FFIEh T1,TO,ITRPT/STND,MASK
RTCF FF1Fh TEST,24/12,STOP,REST

- o t Ao 4 a a
13N 2.3 9]']37011?3’@]\39]1!1”1!35i]ﬁm@i‘llﬁ]\ﬂ‘b'l]ﬁ’]unﬁ'mi\?r

- DNLOAD ,

DNLOAD [address] <-a-h-b>

o o @ A a L4 [ o s =

Wuddeiigmdeyannnouiiunesmoueninmesneynsy Tugivesssia uead |
luwns | n3s Hex uazLﬂﬁﬂuogiugﬂmaﬂum‘?tﬁaﬁw"lﬂ"l%'ﬁamhﬂmmﬁwﬁﬂ%'emva"lufhu

Y < vq oy

Yo lsmmng19doans

dwmfumisTnanlilsunsuezuansdannu “Waiting Data” 589UN 1928 UNLSANS
as 4 Q’: a ' o 4 ] o
AWINNANDIABYNTY NMIuzBUBUdeyanmesaoynsuhu S wn lunu ey

[y t . ' < & [y < v (% iy v

nauwe i uwazezngasuAdomeIuNAUIRY 1004100 sOULE vinda lifideyadin

12 a oo o 1
(‘1Jﬁ$1ﬂmlll|ﬂ\3 1 IUIN) NALIUAITMIIIU 1HU

038971
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DNLOAD 4000h -a - Fudeyasinwasmoynsuluglvessiaueafiuazisy
) (AUIINAWMA 4000h
LY o
DNLOAD 8000h-h - Sudeyavinwesnoynsulugiued Intel Hex Format
a o o4 A o g a ° '
wazdowduluwd ol unndwmis
8000h
vaeme dMums Inaauuuiean 1Aad18nys 0Dh (Line Feed) pon 1Uv1n dryey
@ d s . P o dy o o [ P a Iq Y
ANYAIIUVTING (End of Line) ivelszniatiendmsmivdennu 1iloannenines e

@

) @ o L4 o G o
AI0NYT OAh Gl’JlﬂU'JLWIuffﬂnyﬂﬂyﬂlilUUii‘lﬂﬂﬂL‘WU\iWﬂug’J

-E

E <address> [list]

[ o w a 9 Y Y "o o o ]
duirdanldlunstlouduavgiu 16 fremiinumdsdumieamsadaionisag
T luminsanusrwiiadoya Rdoams wu
e 8000h 12,’ab’ -> #nUwANWI1 8000h = 0Ch
8001h = 61h
8002h = 62h
uanIn lidmv/AIshysmundedmiaeansa 15 ‘e 8000h Tusunsufivzuans
' o v 1 1 a o [ (X~ LY -
Ardogtiunenunzseldg dfouaudn lind mndldnafd Space mrlmifvzgaiiuithuag
4 o (Y 2 o ' 3 o o t o ) q’: '
douludumiisda laudedwmisgega mndufziulidsumisiigadanss auninzna

' 2 (X~ v & " W 3 n’: < o
'lel Enter mﬂﬂﬂuni}xgﬂ‘uummﬁmﬂuummuuﬂ%zwms‘vmm
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A s o Y] w
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A Y] 2
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CTRL-X [@OUIADS BT A4 1 VI39IA [Line Down]
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- RESET

RESET [*]
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- TIME
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aeeyalumitsanudaiiadeyaluy
AM1ia 8000h-9000h 08N 11/ Uz s
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3.1 MINATOUMIMUINIAUIS
3.1.1 2993AIVANHNAN
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LCD w039 FFOCh iofmua Inuan1svinau i LeD

® #00111000b :function sct

® #00000110b ;entry mode set

® #0000t111b ;display on,cursor on,blink on
® #00000001b ;clear screcn

®  #00000010b seursor goto home
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HON1INARDY
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i 0 uand lunguduse lidina
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3.1.5 AIUN03T3 19514721939 RTC

v
JUADUNIINATD

o yansudouldsunsudeneineg ludmesade lai
® #00000100b -> WBSAFFIFh ;24 ¥2lua wiiRAuAY
® #00000100b -> WeSAFFIEh ;pwmesnng 1 3udi
o Idaoinlnsuiafivnn 1 vesdidnanuazdunana
®  §1uAIANDIA FF10h LgITAINALUID LCD AADAAT LASTUNAND
HaN1IINAany
o fduaiadifatungng 1 3
® U9 LCD nzuﬁmmﬁ'smmﬁuﬁunﬂq 1w

a31nanisnaang

' a a 14 EY a a Y y
L4 ﬁmuﬂizmawaﬂmmummauamimm%ﬂgmnm%sq"lﬂemagﬂmm

3.1.6 @aungasounesiNaeIsen 232 (RS-232)

¥
JUADUNITNADDY

T 1Y o a o a °
® apls L%’IﬂﬂW@SﬂﬂHﬂﬁNﬂl@ﬂﬂEJIJW’JLGI'Oiﬂ'IUU?JﬂL‘UU‘HI‘IJSLLﬂSNﬂ’]HUﬂ

o 1Y t g a a 4 ¢ ' d”
anuislumsivdadeyavessunavesanulusunsudovde lui]



;initialize for scrial port
;*******************************************************

anl - peon#OL111111b ;Serial port operation clock is normal

mov scon,#52h ;Serial in Mode 1 ,and enable REN,and

;Set ti for the first sent character

mov tmod,#20h ;Timer | in Mode 2

mov thl,#0fdh ;Set baud rate = 9600 bps

mov tl1,#0fdh

setb trl ;Timer 1 run

1 @ = ' g 4 o ' t
® NANDITITHALUBANYDY ‘B’ IﬂUN'l‘LJS%ﬁmﬂi Sbufﬂ\‘liﬂiuﬂiuﬂ'ﬂﬂﬁﬂqﬂ

3
U ez dUNANALUIDADNRIADS

mov a,#B’

jnb ti,$ ;wait sending is success
clr ti

mov sbufa ;begin send data

9 d 1 ' ' 9/ ] '
o ‘mam“lﬁTﬂiuﬂmuumsﬂmuﬂmeamauﬂmmﬂiﬂmmua@tm@

Y ) o
Wi wazuaawwauu Lep  dio’ldsudeyanasanar vntuasana

ade o

ad 4 a o @
ﬂUU@iﬂ"Ui’NﬂﬂﬁW?!ﬂ@iﬁ?UﬂUﬂ’JﬂﬂHi HAsTUNANAUU LCD
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ser_get:
+ 3 % ok 3k o ok ok ok ok 3k ok 3k 3 ok ok ok 3k 3k ok ok ok ok ok ok 3K K 3k 3k ok 3k 3 3k K o 3 %k 3 ok 3K o o ok ok 3k 3k 3 %k 3k ok sk ok ok ok ok ok o ok
3
;This routine will receicve character through serial port
;if no input,then return #0
;output : acc
+ 3 3 ko o o ok ok o 3k 3k 3k Sk 3k 3k 3k ok ok ok ok sk ok ok ok ok 3 3k Sk 3K ok ok oK 3K 3k 3k 3k ok 3k ok ok ok ok 3k ok sk ok ok ok ok ok ok ok koK
b
clr a ; (n
jnb ri,$+7 ;if not recieve any character

;then return #0 3)

clr ri sclear receiver flag  (2)
mov a,sbuf ;read character 2)
ret
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3.1.7 ANUAINU
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* gunavesaaunsonnuldgndssmasanauuivziimudiunaii

3.1.8 SyULLTS

JUABUNITNAADY

P P o W 7 A o
® 9112995 Uk 18 wazasen 10 Wi muasunledive o Ing
= 3 o [~
o Woulusunsusmua Tnualdnesn A vee Us Thuerdans
] t v [ L'4 Y c; e o
® oA 0’ waz 1" aduiu ldiuwesa A 1af 7 aoellufuningting
d' d' Y ) =} = n’/’
° naasuddsunaildmizrwazaeludoelnysnass
NAN1SNARDY
a o o 9 = P a0 9
®  FUNAUBIATMITDATIUABINANUDA1 IR
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[ a o o a a
° wmuﬂszmaNaﬂmauummaumﬂmnwaa%’m?rmmmmnmaq"1@’1'
3.1.9 Source Code
a 4'1 a o~ 4
*  msnaaed lsunsuvuin 500 ussva aslunsesdunaussa
o & ° v
o muadldsunsuieiinisasaeunnugndes
HAN1INAADA
a a I'd o
* gunaveiaasoudasldgnienzian1d

asinanisnaans

3
a o I'4 o
® Junavesalawseiinisud lvldsunsy'ldazain

3.1.10 Program Code
° . . ya' d. o t
. * msnaaslagri 1dsunsy monitor 11 compile 195 ufigumiie 8000k

4'1 Y I'd

NATOINDUAUADS

® 311113 download AUATBIFUAAVETAlALTS
=Y a L d
FUNAUBIAAD DOWNLOAD  8000h

4 a o = o o
b INTOINDUWUADS AD copy xxxhex  UAIZUNAIEE B 8000N
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o MilpuN13¥1911UY83 monitor Nt 1A Tuannsald compile 1A 1o
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;TEST.ASM

ORG 0AOO0OH

0 EQU
rl_ EQU
r2_  EQU
3 EQU
r4_ EQU
r5_  EQU
r6_  EQU
7_  EQU
lcall delay

Icall ledelr

port_wi equ OFFOCh
port_wd equ OFFODh
port_ri equ OFFOEh
port_rd equ OFFOFh

00
01
02
03
04
05
06

07

;It is downloaded to Single Board

;write instruction
;write data
;read instruction

;read data

; address of RO to R7

:delay time

:clear sereen
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mov dptr,#text| ;get text address for display
lcall ledwritest ;display the text on LCD
sjmp § ;stop running

textl: db ‘Advance Single Board’,0

delay: pushrl_
pushr2_
mov rl,#100
mov r2,#10
djnzr2,$
djnzrl,$-4 ;to "mov r2,#10" command
pop r2
pop rl_

ret

ledwi:  push dph ;write instuction in acc to LCD
push dpl
push acc
mov dptr,#port_ri
movx a,@dptr
jb acc.7,$-1
pop acc
mov dptr,#port_wi
movx @dptr,a
pop dp}
pop dph
ret
ledwd: push dph :write data in ace to LCD

push dpl
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push acc

mov dptr,#port_r

movx a,@dptr
jb ace.7,8-1

pop acc

mov dptr,#port_wd

movx @dptr,a
pop dpl
pop dph

ret

blinkon:
mov a,#00001111b
acall ledwi

ret

ledelr: mov a,#01h
acall ledwi

ret

lcdhome: mov a,#02h
acall ledwi
ret

| [cdwritest:

nextch: clra
move a,@a+dptr
Jz printst]
push dph
push dpl

acall ledwd

.;display on ,blink on

;clear screen (LCD)

;move cursor to home

Jdisplay string pointed by dptr on LCD
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pop dpl
pop dph
inc dptr

sjmp nextch

printstl: ret

END ;End of User Program
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