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ABSTRACT

The object of this thesis was to develop 8951
Single-Board Microcomputer system. The study was started by
writing 8051's cross assembler which was compiler of assembly
language , and when the assembly language's program wsas
compiled it would get object code. Then object code would be
download on card downlosd into 8051's single-board for the
following application.,

Cross assembler 8051 , Card download 16 Kbyte and
writing program for controlling single-~board 8051 were done
for this project development. The device was used an [BM

compuygr and single~board 8051.
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SNT5UD MCS-51 (MCS-51 ARCHITECTURE)
1uTﬂTTUiLmatﬁa§m7eQa Mcs-51 i single chip 8 fn Teefaly
aef w0 8051 5wqﬁeqnﬁ11um1zgaﬁ wonanidefiiuafsud compatable
= bt 8031,8032,8751,8052 L iusi TmﬂﬂumszgaﬁaaﬂﬁnnﬂTuTaﬁ

Yo (auserdaindeeswliin (Power Reduction)

Lot maTulad | . o - Chip on - Chip

ﬁiiwﬁm Program Memory Data Memory
805 1AH HMOS 11 4K - ROM ' 128
803 1AH HMOS 11 NONE ' .28
8751H HMOS 1 4K ~ EPROM 128
80C51 " CHMOS 4K - ROM ; 128
80C31 CHMOS NONE 128
BO52 HMOS 11 8K - ROM 256
8032 HMOS 11 NONE 256

#1519 MCS-51 Family Members

n133an1ImineAudl (Memory Organization)

8051 ldusnmiasniadrildoon v 2 dwdie
1. wireaudnlusunsy (Program memory)
2. mbhwmwdrdoya  (Data memory) "

wipaa i TlsunTaEansaazin Gy 64 Kbyte daumhoaiiudnde
wall 128 byte yudw Sufi 128 byte 19 Sugga maf i Tt
(Special Function Register <SFR>) Wax 64 Kbyte AmTumsIsAI N
iﬁﬁaﬁanwﬂuan (External Data memory)

}

s18arL 98010 3T 38 LAaTuITiHL AW

. o ‘ o - - o8
- uaﬂﬂﬁﬁlﬂkmai (Accumulator) 510ﬂﬁiﬂﬂqﬂ ACC %78 A

o ‘ . &) o
- 234705 B (B register) Tﬂluﬂﬂiqmﬁiauﬂi
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aa { d :
- 73 LMDTLNUADIUL (Program Status Word) <PSW> ussaanquxuwﬂn

B

(ﬁnQe) (Insin)

CY AC Fo RS1 RSO ov - |1 P

& ‘ -4 1 o
ﬁmmanum AUBUN Tt L otm
CcY PSW.7 Carry flag
AC PSW.6 Auxiliary Carry flag ﬁﬂﬁ carry Lﬁﬁ

wJoopnandnd 3 axidn

FO PSW.5 Flag @ onldTaed ¥ (user)
RS1 PSW, 4 §391ma7 (Ran BANK fin 1
RSO PSW.3 §3ALma4 1 F0n BANK fin 0
= RS1 RSO BANK AINUUY

) ) ) ooh = o7

2 1 1 @8h - Ofh

1 ) 2 10h - 17h

P s sa 3 18h - 1fh
ov PSW.2 Overflow flag L§iaifa overflow agidn
- PSW, 1 reserved
P PSW.0 . Pariby flag uaavdmndnfify 1

Tuuenfayg.a o

- AunAWAYLMEY (Stack Pointer) ffufSdimed 8 Tn ﬁhqeuﬁudwﬁauﬁ
qetﬁuﬁaﬁasguiwonwi PUSH WAt CALL Tﬂaaumﬂqqqﬂagﬁ @7h  uR93A
193 LN azﬁudquﬁL?uxﬁuﬁagamaoaumnﬁa 2sh

- g wWeuLRDs (Data Pointer) <DPTR> ﬂizﬂauﬁ1a1uﬁ§a (DPH)
waelutein (opL) Taelddqaléfe 8 Dnugndase wae 16 fn

- woin © - 3 §o PO,P1,P2,P3

- ﬁﬂuwoéﬁagaagnsu (Serial Data Buffer) <SBUF> §i 2 33aimof
wanoona Nty Botiliuedds  (Trensmit  buffer)  waeiidiwodsu

& o o p ¢ du (o
(Receive buffer) (Holidouatdinnde SBUF  faeanifiufitidosdeTald

Y
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dmdudsfoynountal Lﬁaﬁagaqnﬁﬂaaqn SBUF iuazanainihlisedfu

- ?3axma§ﬂ1uqu (Control Register) 3$3aimaswinfifliey 1P, IE,
TMOD, TCON, T2CON, SCON W@t PCON qeniigﬁnﬂduquuax%nanwueﬂﬂu%ﬂ%a
mdwineddud o Indied/ ardimed | uazwafnagﬂsu

» ¢ . o
Tﬂidﬂ?ﬁﬂﬂﬂﬁ“ﬂ?ﬂuﬂzﬂﬂjﬂﬂdﬂu

waén‘ 4 wa%nﬁeuuﬂiu 8051 Lﬂuwaén 2 fifn1y  (Bidirectional)
flowosn Po - P3 ﬁuaawﬁgnuasﬁugnﬁﬂtuaé Laﬁﬁwnmaawaén 2, 2 uat
Sugnﬁw;waémaowaén-w aegn 1 lun1sdrambemiadianauen il
Tﬁﬁutawﬁwnmaqwafn 0 QSQﬂqﬁLﬂu1Uﬁ£ﬂm00u8ﬂLﬂiﬂﬁﬁ?ﬂﬂ?ﬂuﬁWﬂﬂﬂuaﬂ
nawﬁgnwaén 2 qtﬂﬂtﬁu1nﬁ§qmaouamLmsﬂuﬁaﬂﬂawuiﬂnﬂﬂuaﬂ

{ ; | ) 4
Auwedn 1 uar wodn 3 fwt fuatzodisiaofiud el

1IN wirfinnTldeu

P1.0 . T2 (Timer/Counter 2 external input)
Pl.1 T2RST (Timer/Counter 2 external reset input)
P3.0 . RXD (Serial input port)

P3.1 TXD (Serial output port)

P3.2 -INT@ (External interrupt)

P3.3 —-INT!1 (External interrupt)

P3.4 T@ (Timer/Counter @ external input)
P3.5 T1 (Timer/Counter 1 external input)
P3.6 -WR (External data memory write strobe)
P3.7 -RD (External data memory read strobe)

WO LATAMENSAININ TUSUNTa (Program memory address space)

wingmasnTUTunTl 64 Kbyte Utenaushemizzaiadinialuay
wihsrndinnemen  6an -Ea oflw High ses1  arldwiremnwdiTus
whtaneluifuduoniasaiin  offfh  C1fffh dwiu 8052) s
1000h f3 Offfh azgﬂLﬂnqwﬂuﬁdaﬂdwuﬁwTﬂﬁuniunWHuan 191 -EA
lu Low g@51 asLwnqnﬁwﬁqqnﬂuﬁﬁaﬂaﬂuinﬂfunsunwauaﬂ Tog

Program Counter 16 bit Lﬁuﬁ151quamLﬂ7ﬂ
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uamnm?auﬁaﬂnqwuﬁﬂﬁaﬂa (Data memory address space)

uaﬂnmiaudaaﬂ11uﬁﬂﬁa¥a Useneudiemineaitudinieg luwaranguen
ﬂﬁ?ﬂﬂ?WNiﬁﬂﬂﬂuaﬂQBQﬂqﬁLﬁa executed @y MOVX

Wﬁ?ﬂﬂ?ﬂﬂ51ﬁ8§8ﬂ1ﬂTuuﬁdkﬁu 3 éauuﬂﬂﬁuuaeiﬁuﬁuuﬁuﬂéu Ao e
128 lufwos RaM ; 128 Turigonos RaM 5 wae 128 uffeifuiiufiaag
Fiamatuin Ty sFR) wnefufidmmens rav waefhd srw ot
Mumisuon LaTaf uranfu uﬁﬂ171ﬁququuumh1751oubmLmiaﬁu
(different addressing modes) mﬂuzﬂﬁwaéwouﬂmquﬁvﬂﬂqnuiﬂﬂWﬂTu
4 BANK (8 bit register) qaagﬁﬁwuwﬁe 0 - 31 Tuihuf raM el
W BANK fizr qin 2 Bnlu psw) #1418 lnamien 16 udialy
My 32 = 47 AuTTY 128 Indwumisnaniaea ﬂduﬁn;ﬂasuahuuam

wraciuinly rav S48 srr sediumionanaTa fuin

‘SPECIAL ’ nau
:gﬁ?g:s Byte (Mse}° | (LS8)
A wdh ) i o
s . |rone-
A 5
—- K (e[ |c|B|7A[ TS| 8] @
OoM=— 260 (| s|s|raima{n2i )l
so3 c’""] ADORESS- H |eF|eEfenjsciemca]|es|es| a5
omy nn-?"“':::.'" 2ch {e7|es6s el e2|61[00] @
Hea--
::n-- 204 [sF|sEfsD(scisa|sa|se| s8] @
Lt By i Mn ez |sefss|se[s3[s2]s1|s0]
9O - 20 4F|AE|4D |aC (4D fan| v | a0|. @
8 -
ptid S0H = i 7] 4645 | st (9362|0140 @
127 oy am [w|k|w]c]w|u[wlu] =
o ;i s lsr|ssfas|sa]aa]m|m|w] =
ADDMESS- 48 ‘
“u.m\,’ Jiar 120 : a3 |aFr{2¢ | |ac|wjaa|n|2s] »
IN RAM s . -
LfrasmTe) L RI7 .0 : o7 a.zs H|n|2|[n|20] »
" 2 :zumu ! am W wE|wiw(w[iajw|w] 35
;
. ensd 18 ::umm ; am [ e |sa{3jrafn]w] 2
il Sl s ; am |orfceoofoc|omfoafonfos] w
’ l:: i %H Jor|osjesies|as|o2{01|{00] 3
. !!mﬁ | W n
; N—— s ; Bank 3
INTERNAL | 18- : F]
OATA RAM *8032/0052 ONLY I7H 23
R Sank2
10 1%
OFH : "
- - Ve v ) Sank 1
U UORLATANUILAIININTONS " ’
LY u (1] 7
[
. ) o ‘Bank 8
nalufiing oom 0

71l FIMUINDA LATATIMEN TR L A
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' [uy@njjﬁjouggggjﬂ (Addressi&g Mode)
8051 Hlwaanisdroueniasseg 5 Tuum Ao
Register i
Direct 3
Register Indirect ;
Immediate 3
Base - Register plus Index - Register Indirect.

#1919 Addressing Method and Assosiated Memory Spaces

Register Addressing

- RB-R7

- ACC , B, CY (bit) ,DPTR

Direct Addressing

~ Low 128 bytes 139 RAM nig'lu

- Special Function Re¢isters

Register Indirect Addressing

- Internal RAM (@R1,@RQ,SP)
- External Data Memory (@R1,@R0,@DPTR)
Immediate Addressing

- Prodgram Memory

Base-Register plus Index-Re¥ister Indirect Addressing

1

- Program Memory (@DPTR+4& , @PC+A)

<53

v 1 0 v
177101ﬁuﬂﬁu?ﬂﬂ?WNQ???ﬂ?ﬁQﬂL%?ﬂﬁiﬂﬁiﬂuﬂﬂ??ﬁﬂﬁuﬂﬂLﬂiﬂ

Source ‘Address
External Interrupt 9 ?203h
Timer @ Overflow BooBh
External Interrupt 1 A 2813h




Source Address
Timer 1 Qverflow QR 1Bh
Serial Fort RV23h
Timer 2 QOverflow / TZEX YA2Bh
Negative Transition

m1dsuoaiaialagliiinined (Register Addressing)

. &‘ (= 1=1 ‘ (o T=1 ‘ N £
N19813UBRLATRLUUL QB%%?Q&&WU?/B@ - R7 99459#1ma3 BaNK H
ou o B PR AN o o . ™
anidon 3 Ginfnwes opeods ﬂwﬁqazuaﬂnoiqanmaingﬂﬂﬁa1u WAt ACC,
B,DPTR,CY fudansn Husfainotdononiaials

ﬂ?iﬁﬂdﬂ@ﬂkﬂ?ﬂiﬁﬂﬂ?a (Direct Addressing)

nTdrouontasaloony e Sussnasdaede §5dosotuinfio . ¥ (Special
function’registers) || 128 lif@ad0 | RAM ﬂwaquaugﬂﬁwaﬁaT@ﬂmsu

1171987 9096 LT ANYL Register—Indirect Addressing

wuutiaeld Re wFa R1 lu BaNK ﬁgﬂlﬁaﬁaﬂuﬁi%WUﬁaﬁwuuﬁaﬂu 256
byte block ; 128 bybe #1429 RaM aiely ; 128 byte 99939 RAM
nelu 5 wSe 256 byte ﬁwmaqwuvaﬂnwuﬁﬁﬁagﬂﬂﬂauan (sFR laianansn

Vi Tress i a1u15n5ﬂeuamLmiamaawﬁdaﬂkuﬁﬂﬁagaﬂ1ﬂuaﬂ1ﬁLﬁuﬁ
64, Kbyte Taald 16 On Data Pointer

38190 e sa winfiinla (Immediste Addressing)

= Y . o 2 1 o G o
uUUukﬁuﬂqiaqﬁuaﬂkﬂiﬂnﬂau1Wﬂ1ﬂ0ﬂ (Constant) tﬂuéquuuﬁmaﬂ

opcode MAS lumineaiandn Tusunsa

ﬂﬁﬁﬁﬂeuamLMTauuu Base-Register plus Index Register-Indirec

t

1 z g ] [
woulisezonlf 1 lud andfisammieaad unsy  Wiunsdiae
WUy  Indirect %OuUQKQTﬂﬁDjNﬂTUM%SO base register (DPTR %30
v -
PC) war index register ,ACC Tunafiaraveinlunisidideuvydamnsie

(Look - up Table accesses)
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yaﬁgiﬂigﬁagﬂgé {Boolean Processor)

vHun1719n bit processor nglu 8051 ﬁuﬁqmﬁﬁﬁotﬁn + UBRRY

{
\almad (carry flag) UariinuoaiaTd RAM uar 1/0

) Sv. . b a & - 4
nwﬁonamﬂnsmagaLﬁuunuuaeaﬂuWTnn%nuiannﬁai

, Joula,

jump-if-set , -jump-if-not-set , jump~if-set-then-cleared and

move to/from thé carry. uatfau1Taldinieninsa ANDed u$o ORed

v v . v § ) v .
fiufoya1ad carry flag wanwsaegndendunide carry register

w [aln]nfulnfnl{n]nie
w [EleleTelalulnln] «
O ¢ [ P
) o A o
w o alelealalalc] el o
Y R o] w [T | 2
" vlululul-'lul-fl~ "
- o'l~lA~[~]A'l~l~J s n
sue s s maN fes M8 N m
w [w][n[w[wlolujn] ulwcnm
w T =l=]al =]
w [oTu o oo uluu] ] reon
- .j.l.L..l.].]..[._..

] a’ an é ao
zﬂ uaﬂLﬂiﬂuﬂﬂtunﬂa05QﬂlW07ﬂﬁWﬂNkﬂH (Special

P

function register)



Twlnreaind dvuuaaTﬂsuﬂsuﬁL%ﬂu%uiﬂsaa%weﬁogaﬁqﬁmﬁ1i Mo
Tﬂfqafweiﬁgauuu1nu1ﬁﬂu?awaﬂﬁLﬂaf su1ﬂai1a1uﬁ7ntﬁuﬁagaiﬁuﬂn
(fiundn 64 Kbyte Qaqﬂtﬁ1ﬁuuﬁ1ﬂn11uﬁwmaoLﬂ?acﬁ1i
rjl v a . j [ gaﬁji
1).iﬂiﬂﬂiﬂjﬁgﬂﬂuﬂuﬂﬂﬂé&ﬂgﬁnjj&ﬁﬂj(Single or One way Linked Lists)
Tﬂf@ﬂ%ﬂoﬁagauuuﬁ aefihd (Hoded LﬁﬂonwoLﬁaatﬁaéiagaﬁddo1u

datsa node | ---->{ date node --=->| data node
Lestdatg —=—==eee—o >Newdeta
Lastdata =—~—e-—e—e——e- >Newdata

3ﬂuuuﬁ1i1uﬂ17t%ﬂuﬁdﬂnwuw PASCAL &

TYPE pl = “pntl

pntl RECORD

data t string[1271;

node ¢ plj
END3
VAR Newdata,Lastdata ¢ pi}

QUuuuﬁwouuLﬁun11ﬁ1uuawaﬂﬁtma§ﬂaq string YUIR 127 fdnuT
Todi node zﬁuﬁa%iagaﬁvﬁﬂiu (atFuldemaesoaldids NEwO 1iaang
HoRdwitsnugT Jafon (du NEW(Lastdata); waelumyiSentaerening
wotsiotat1d node fughiEou suniiliwoedinafinurnifu Lastdete
jof 2 (ilu Newdata Faell node ya¢ Lastdste iR Newdata t1dlag
Lastdate”.node := Newdetat
aﬂﬂguaetﬁuiw node ﬁaqaﬁ1ﬂae%ﬁ1ta¢%¢1ﬁﬁwﬁo

Newdatae”.node = NILj
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psunsndoyarag Pointer mgudien

y Bve © VAR  Lestd,Newd,Endd t plj
LAGTD

lFD Endd t= Lastdj ves (1)
T T - Eedde |
| NEWD i Endd := Endd*.nodej ...(2)
|

NEW(Newd) 3
I@D ENDD ©
'

Lastd”.node 1= Newds ...(3)

Newd”*.node (= Enddy ...(4)
a1ﬂguLfwﬁaanﬂfunfnﬁagafeuiﬂ«ﬁ1ﬁ 2 fu 3 duurnld Lestd Ay

Endd §A6f 2 fouantiu W Endd il 3 Wi in NEW(Newdd; (i

e it a1y node w99 2 $17f Newd uar §1F node

o g o
¥0¢ Newd $31% Endd ﬁtafanﬁfunfﬂiaga
ﬂjjﬁﬂiﬂgﬁjgg Pointer njcgﬁﬂg

/NEWPC) .
VAR Lastd,Newd,Endd : pl;
LASTD
| ® .
ENpP | Newd := Lastd; orve(l)
@ \1 I iuew ® )
r'*""y_' A Newd t¢= Newd”.nodej ...(2)
I I
it Tt Endd 1= Newd;
(3 envp !
L\ Endd := Endd”*.node} ...(3)

DISPOSE(Newd)

Lastd”.node t= Enddy ...(4)
‘lw %u' -3 (% ,%uc‘ [
Q1ﬂzﬂ ¥ Newd {at Lastd 3@t 2 awnuuQu Newd g63n 3 uaa1u
Endd $7ifgfiy Newd QWﬂuqu Endd %ﬂ?ﬂ 4 uarngnianiwdTen 3
] ¢ Gru o . o
QWﬂﬁuTﬂﬁWOﬂﬂlﬂO? 1ﬁﬂ1ﬂ 2 N1%ﬂ1ﬂ 4_unu
v o . é J
2).iﬂ;gagwqmggau]u&@ﬂggggj 2 14 (Doubly or Two way Linked List)
¢ » A+ 300 tﬂ'vlf UCI‘I
TﬂTOﬂTWGﬁOERHUU%Qeumﬁé(node) 2 M Luo%wagaﬂdnwﬂuuwuaa
ddaly el
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o ) o
Tk 1§ luann PAsCAL o

TYPE p2 ~pnt.24

pnt2 RECORD
data ¢ stringl1271;
nodeup ¢t p2t
nodedn t pZ2;
END;

VAR Lastd,Newd,Endd : pZ23

nnguinam Lﬁunwsﬁwuuﬂﬁagawaﬂﬁtﬂaf 2 me juuudeyaho
stringl 1271 warfl nodeup Lfudaiouwnds ltmidatiinium wae nodedn
Viwshd lussaty uuuﬁaeaeﬂvﬂniwuwnLﬁaﬁaaﬂ17tﬁauw@aétﬂa§1ﬂﬁaiaga
fowndenTo ludr e Ton lifio s  faReudsusn nfion One-way Tinked 1ist
uduuuﬁﬁiaéqﬂ1ﬂ1uﬂ11ﬁa Pointer ,all ,unin  woaumls  laTeafe

iagaﬁ1i1uiu7un7u Editor %99 Cross Assembler 8851

m1.8ouleg Pointer ¥iia 2 n19

Lastd”.nodeup $= NILg
LASTD
C) ® Lastd”.nodedn := Newdf{...(1)
Newd”.nadeup t= Lastdj...(2)
NEWD
(D ® Newd”.nodedn = Enddy ...(3)
ENDD Endd”.modeup 3= Newd§ ...(4)

®

AMIULTD LTINS pointer Medde NEWO udr  dadly

Endd*.nodedn t= NIL} ...(5)

| 4 [] ¢ »
Lastd ¥67uTn, Newd %mvnaae » Endd %ﬁ?ﬁQﬂNWﬂ uat gy node ATy
afunindoya Pointer 2 114

NEW(Newd)
MT
il Lastd”.nodedn := Newd; ...(1)
® ®
Newd”.nodeup 1= Lastd} ...(2)
NEwD Newd”.nodedn t= Enddy ...(3)
®
GD : Endd”.nodeup 1= Newdj{ ...(4)
ENDD




gl (D waneiy % nodedn 109 Lastd F1uf Newd
@) waefy ¥ nodeup 109 Newd T1UR Lastd
(3) winefe W nodedn 199 Newd $1yf Endd
(4) wurefe ¥ nodeup ¥99 Endd 7105 Newd

n3aufasa19y Pointer 2 Mg

— LpsTy ]
A Lastd”.nodedn := Endd; ...(1)
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7. Find
F8.. Gard DounLoad u
Fif,Quit to Das

p s o B ]

?
PEAN SRV AV R R R A RN SR A N A A R A Y A S

AERRRRARIRALARSRRIBELEININANSANNIAOLINNK

VAARARAARAARAN] ﬂﬂﬁﬂ?ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬁﬂﬂﬂ?ﬂﬂﬂﬂﬂﬁﬂ?”ﬂﬂﬁﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬁﬂﬂﬂﬂﬂﬂﬂﬂﬂg

- Move bar. Select by Pressing a Higthlighed Leter , (i | or Function key ¢
wRanaRaagaganagaasaannaqas 141”ﬂ411”ﬂ1111ﬂ1ﬂ111“1111411141*141“ﬂ1ﬂ1141ﬂ13141ﬂﬂs

71 usneinL it



71

l'””ll!”l””?” oﬂf!ﬂﬂﬂﬂﬂﬂ’lfﬂﬂﬂﬂﬂﬂﬂﬂ’lﬂﬂ'ﬂﬂﬂ’!ﬂﬂﬂﬂw

L¥n Load file naze : ad.zca # p
“ L AL AL L 11222212 n
4 Fi. Help Menp Pleace Wait.. fi
i F2. Doz Funcst Read Ceiplete 2
# 3. Lead Filg Pleace any key. f
§ F4. Save filp f
H 3. Editor, g0an93970207392099200490999979 ¢
" Fb. Ascembler i
I F7. Find Errar. ]
il £8. Bard Download u
K £10.0uit to Dos, §
N ~~~~¥¥~§~~~~~~~~N~§~~~~~~~¥~¥~~~~~ “
1!!!!!!3!!I!ll!llll!l!!t!!3!‘!!!!!!!5!3!8

»ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬁﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬁﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ111ﬂ1ﬂﬂﬁﬂﬂﬁﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ“ﬂﬂﬂﬂg

" fi--Hove bar. Select by Pressing a Higthlighed Leter , ¢, , or Function ke
Uﬂ1Rﬂﬂﬂ?’ﬂ11ﬂﬂﬂ1ﬂ1ﬂﬂﬂ1ﬂﬂﬂ1ﬂ11ﬂﬂ111ﬂ111ﬂ11111ﬂﬂ11ﬂ1ﬂﬂﬂ1ﬂ1ﬂﬂﬂﬂﬂ1ﬂﬂ1113ﬂﬂﬂ1ﬂﬂﬂﬂ111«

‘fl g’l ]I‘ d]ba » 5
L

r!!il!l!!!t!!l3!!t!!!’!!t&lI!!i!!!!!!!!lh T

Y FANAILY CROSS AGSEMRLE

2 *‘*;I“‘;‘;51ﬂﬂ112ﬂ1111“1ﬂﬂﬂ1ﬂ1ﬂﬁ1ﬂ 14 1 ﬁ11ﬂﬂﬁﬁﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬁﬂﬂﬂﬂ§
134

4 F2, Dosj Save data file: #:A4.ASH 8

R 3. Lo f

i F4. Savg 8 ’

H FS. €419 Plesse dzit.., o

Y Fé. Ascy Pleace any key.. i

f F?. Fing B

& F8. Sar81ﬂﬂ1"ﬂ11ﬂﬂ113“11ﬂ1ﬂ111ﬂﬂﬂﬂ111111f11ﬂﬂﬂﬂ1ﬂ11u11ﬂ1ﬂﬂﬂ1

U F10.0uit t #

“ ~~~~~~~~~~~~~~~~~~~~~~~~m~~~~~~~~~

ARPRBRRRSIOBPRRUIRRARARINAALLNANIIIIINNY

é1ﬂﬂ1“ﬂ1ﬂ111ﬂﬂﬁ?Q1131111nﬂﬂ11411ﬂQ1ﬂﬂf11ﬂ3111ﬂﬂqﬂ11?ﬂ11“ﬂﬂ1111 ?ﬂﬂﬂ1ﬂ1ﬂ1ﬂﬂ1ﬂﬂ112

fi- Hove bar, Select by Pressing 2 Higthlighed Leter , ¢ y or Function key
4111111141ﬂ3111111711ﬂ1ﬂ111R1ﬂ91111441“1411ﬂ1ﬂ111117111 ARNAIANANARAARATARAAR

U __ﬂg F4 %79 S 3t Save file adﬂﬂﬂ




Line Lol 1 IMSERT  Indent Drive  File A:\A4,ASH
;PROGRAN 3031 display 8031 et # { €= ,......, } for initial
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[N}, Move file to Lard 4

{D}. Dusp semory Card
{81, Show Data tile
[T}, Test Hemory fard
{81, Quit To Nain

Select 1.

I FNEI N

zﬂﬂﬂﬁﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬁﬂﬂQQﬂﬂﬂﬂﬂﬁﬂﬁﬂﬂﬂﬂﬂﬁﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬁﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬁﬂﬂﬂﬂﬂg

b
fi~ Nove bar. Select by Preszing a Higthlighed Leter , <i, or Function key 1§ °
ganananAnaaanANRARtARARRRAARRAARY A ARG ARARANARARAAARARARARAN NG A g ARTAT ¢

©

felect

23 X 0 Xs 35 I3 35 T 0 0 30 KB 5% I 00 IR 2 I 35 3 05 O

LT AL LT 2T 22 2

Thic prograw ic. used for download data file on diskkette to cerd domnload.
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{5] when ,you want test card by €ill each Zata to card

[TT when ,you want to see thic help.
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# ... Duzp Data on Remary Lard .. R
f Dug Heaarx On Card begin Address :100

#300: 01005 48 45 46 45 46 44 45 44 45 44 44 44 A8 FE 4%
kBOO'Olloh 46 46 46 4b 45 46 46 45 46 46 45 &6 46 4b 46
RBOO:0L20h 45 45 45 48 44 46 4& FE 45 45 44 46 45 46 44
ABOO: 0130 46 45 46 46 45 45 45 46 46 46 45 46 46 45 44
A800: 0140k 46 FE 46 46 46 46 45 44 45 44 44 46 4L 48 4¢
RB00:0150L 45 46 48 46 48 46 46 4b 45 46 48 &b 45 44 44
#300:0160h 46 48 45,45 45 44 45 35 46 46 48 44 45 46 44
ABOO:GLTOL 46 FE 46 46 45 46 4b 46 46 46 FE 46 46 4b 44
A300: 0180k 45 45 45 44 44 46 45 46 46 46 FE 46 45 46 45
AB00: 0190t 48 45 45 44 -FE 46 44 46 45 46 46 46 45 4t 44
A8AQ: Q1AGh 46 ¢E 46 44 45 FE 46 46 45 45 46 48 46 46 44
ABOO: 01BOL 46 4o 45 45 44 46 45 A5 44 46 44 46 45 44 44
43003 G1CON 46 46 45 45 45 45 45 46 48 44 45 46 4p 45 48
£800: 01D 45 44 46 46 46 4b 46 A6 46 45 46 46 46 46 4t
£E00:Q1E0k 44 46 44 46 46 46 46 FL 45 40 45 46 44 45 44
#800: 01FOk 48 46 48 46 44 46 46 FT 44 44 46 46 46 46 44
R Press any key [Esc] for break,
f

R R
** :
U111111ﬂ111u14111111ﬂ1111"ﬁﬂﬂ fRanaRAnAnaNaaAnaSAnaRaRAnaRaARAAANARARA9789T

A
FEEFFFFEFFFEEE g
FFFFEFFFREFFERE g
FEFFEEE.FEFFFFE g
FFEFFEFFEEEFFFF g
£.EFFFFFEEFFEEE g
FEFFEFEFEEFFEEE
FFFEFEFFEFFFFFE g
F.EFFEFFFE.FEFE  §
FFFFFEEFEF.FFFF g
FFFE.FEFFEEFEFE g
£.FEF,FEFFEFFFE g
FEFFEEFFFERFFEF g
EFFEFEFEFEFFFFE 4

B

i

A

i

p

FFEEFEFFEFFFFRF
FFEFEFE, FFEFER
FFFFFFF.FFFFFFF

e i e e e e . o e
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W Fl. Help Menu.#ssssassssssessisssiissstyenstat ﬁﬁdresr fille 109

i F2. Dos Func, ¥ ve..... Downlozd date codfp £800:0100 88.34

i 3. Load File.g  Mv»»errvvvsavaneasasncvs 2800: Ololh 88.54

i F4, Save file.§ [H). Help Use Cardg A800:0102h  8B,az
i FS, Editor, i fL1, Load Data filg £800:0103%  FF.78
¥ F&, Acsenbler.y {M]. #Hove file to g £800:0104k  DF.ba
" F?. Fiad Erruru (03, Dusp ce;ar¥ R AB00:0103h  8B.35
i F8. Bard Downty [81. Showm Data filg-£300:0106k  83.90
K F10.0uit to Do {11, Test Hemory Cg £800:0107h  8B.¢e
§; reevaaanaALaaay {21, fuit Te Main g £300:0108k  8B.35
ROBRSRRRIRERRRBEERIRY k ABO0:010%h  FF.12
4 Select s, nDdaunteewa

i R BB 8B 8B 8B FF OB BB 8% BE
ﬂ!t!!l!3!!3!3!1!3!!!9115!!!!2 .
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f
g
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1PROGRAN 8031 dicplay 803 1 & #°¢ (&=

84

sAnd read scan hey board input for user press

*dzspla/ contunue (Mot delay tis
org 4000k

‘Set gate initial for display

--------- 11133111333313323 1313

£}

buffd oqu 030h
buf i equ 43th
huféld ey 032k
buétl egu 033h
R s FEEEFEREEEREREREREREE
start:  ceth pl.2
aov dptr 30¢40
&OV a;#ﬂih
clr a.%
oy eaptr e
'?nc dpt
acall gets buff
£V r,33%h
zcall dic_int
&0y ro,¥0c0h
atall d:s int
A0V ri, #0h0h
agall dic int
oy r0,J05h
L dz= int
acall cetThuff
acall gic int!
&3V 0, §03%
aball  dic int
n?v 70, 1088
atall dic int
ROV r0,0cTh
atall d:s int
BGV r,30coh
acall d1= int
acall set_bufé
acall dis int!
nov ré,¥0beh
2tall d1= int
KoY r¢, I0coh
atall dic.int
BOY rd, §0a9n
atall dxs int
gev rd,30b¢h
acall dzs int
Ejap 1
jommmmmme-EEEEELELEEEEEEEREEEEE
dis_inty  [zzall  chift bufft
dis_intl: mov 7,09k
Isopdic: | azall leo int
dinz ,ioopdic
' ret
jommmme——— BEELEEREEREREEERERERE
et _buff: sav butf0,201¢
ooV but€t, 1404
Bov buff? iO{f
aov buffl $0¢¢
ret
T EREEEEEREEFEEEEEEEREL
loop_int: maov buffO
noWY @é fra
anl p! P010n
acall def«y
seth pt.o0
BOV 2, buffl
GV fdptr,z
scall  delay
St
co ~-\P ~
‘EE% &, bk 2

tonzct ic/s of 8153
" celect 1o port
Uit

- e mswe we

Pd.ﬁ/{

conec fce of 8155

; display initial 80317
; displey initial HELD'
y digplay initial "-DH-
1
h y buffer initial &
h 7 huffer initial digi
k s buffer initial digi
h 3 buffer initial digi

1digit ¢

;digit |

;digit 2

ns use in addrecs of down-load card
PbPeeiip t*ner stop

)} for initial
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B4 71 49

BOVY gdotr,a
ateil  delay )
4 setb ol.g sdigit 3
1 &, buff3
8oy Eartr,s
acall defay
ret
--------- EEEEEEEEEEEEREEEFHEEEomom o maa oo ian
loop: 50V &,buffo jdigit 9
BoVE ’éa T2
anl 1" 3010n
acall éédLeyO
seth pl.o ydigit f
BOV a,buffl
20wy @dptr 2
zczll Readkeyl
clr p} .0 ydigit 2
53¢ : 2 buff?
fOVE B&ptr 2
aggél Peagke)L Afait 3
geth yoigit 3
v a,buffd
8OVE @dptr
acall  Readkéy3 ;
anl o1 40F0h sdigit 4
it pi:oor dip!
ooV & 300k idiplay o.ivuens
bovy gdptr,a N
acall  deiay >
seth pi.0 sdigit
ggal! dflsy e
i jdigit
ceth pl { ’
acall dela“
s jap loop
--------- !!i!!!iiiiiffiiii!!!i--------------------
Readk:yo' aov g :
cing liOOOOﬂh skeyd  jcompare check key 300 prese
ECY r6
acall =h1{t buff
ret
keyds cine 61’101000% ey jcozpare check key #04 press
aov r
ac:l} ehift _buff
re
key8: tjne 611011000011 Jkeye jcompare check key 408 press
Qv r
acgll chift _buf¢
re
keycs tine biﬂiiioooob yaelay jcospare check key 30c prese
ROV r
acall  chift _bufé
ret
jommmn———— i&tii!i!i!iifii!
PE¢dLevl' &av
tine §11100001b Jkeyd jcospare check key $01 press
EGV rb ' -
arztl -hxft buf{
ret
keyS: cine 1!!010001b key®  jcompare check key #05 prese
20v rb
atall shlft buff
ret
hey%: cjne AllOllOOOib keyd jcompare check key $99 press
Qv ri
ac:ll shxft buff
re
kepd: cine a,iOlliOOOlb,delay jcompare check key 40d precs



86

00F1 78 4! aov rg,#dath
0CF3 31 43 acall shxft hufé
g0Fs 22 ret
--------- EEFEREEREEREEEREEERE
00Fs £S5 90 Peadkey" ROV g
00F8 B4 E2 05 cjne ll!OOOlOb Jkeyb  jrompere check key #02 prese
QOFE 78 44 KoY ré
00FD 31 43 atall =h1€t hufé
040FF 22 ret
0106 B4 D2 05 keybs cine iilO!OOlOb skeya  jcompare check key 306 press
0103 7t 92 wv a8
0105 31 43 arall =h1€t buf{
0107 22 ret
0108 B4 B2 €5 beyas tine §101100308,keye  jcompare check key #0z prese
0193 78 23 PrX rbi
010D 3t 43 scall  chift buff
MOF 212 ret
0110 B4 72 27 keye: tine #01’100;0b ,delay ccapare check key 40 precc
0113 78 86 sv rba0
0415 31 43 arall =h1£* tuFf
o7 22 ret
jrmmm———— !E!EE&GE*!!&&&G!*EEE* --------------------
2118 ES 90 Readkey3: mav
0i14 B4 EJ 05 cine §1zaoooz1b keyl iconpare check key $03 press
011D 73 50 sy rhao
O11F 31 43 acall 5h:ft buff
a2t 22 ret
0122 B4 03 05 key?: cine 3, 411010011h keyd jcespare check key 407 precs
0125 78 F3 gov rd, 4063k
0127 31 43 acall  shift_buf¢
0129 212 ret
0128 Bé B3 05 keyb: tine a $1011001tb,keyt  jceapare chezk ey §0b press
9120 78 83 &0V 383k
012F 3| 43 atall =h1£t _buft
013t 22 ret
0132 B4 73 05 eyt ¢ine iOlllOOllb Jdelay  jcospare check key 40f press
§135 78 at rov rﬁ
0137 31 43 acall chzft buf{
0139 22 ret
---------- EEEFEREEEEREEFREEEEF b= mm o m e
G138 78 02 de’ay: aay r2,402h
¢13C 78 FF delayl:  mov r3 HOFéh
QI3 DB F dinz r3, 23
0140 D& FR dinz r2 delayi
0142 22 guit: ret
Joommmm-——REEREEEREEEEEECEREEE
0143 (0 ED thift _butts push acc
Q145 31 S¢ acall  shift_buff!
0147 74 FF £GY ¢
0149 FO acvi  fdptr,a
0144 DO F9 pop b
014C 31 3f repeat: acatl  delay
Q148 E3 90 80 a,gi
0150 B3 FO EF tine erit
0153 80 £7 5jap regeat
0158 22 exit: ret
et 122 13 223 3111333 12317 SO TRET
0156 E£3 3 shift _butff: mov &, bufél
0153 F5 30 i) bu6£0,¢
013h E5 32 v aov 3,bufr2
015C F3 3t 2oy beffl 2
05E £5 33 ey a,bufl3
0160 F5 3 aov buff2,2
0182 E8 2OV i,r0
0163 F3 33 2oy buff3,a
0le 2 ret
jmmmm———- EREHEEEHEEEEEEEEEEEEE

end,
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Anterrupt Response Time: To finsh execuson of cursent m-
| struction. reapond to the intersupt vequest, pash the PCandto
“vector 10 the first instruciion of 1he intcrrupd service program
) requires 38 10 81 oscillator periods (310 1 @ 12 MH2).

INSTRUCTIONS THAT AFFECT FLAGSETTINGS!
“ INSTRUCTION

FLAG INSTRUCTION FLAG
. C QVAC - C OVAC
ADD X X X CLRC o
ADDC X X X CRAC X
SUBB X X X ANLC.bit X
MuL O X CANLC/bin X

o1V O X. ORLCbIt X

DA . X ORL C.bit X
[RRC X - MOV C.bis X

RLC X . CINE X
SETBC 1

.

"Note that operations on SFR byte addrces 208 or Bit ad-

Notes om instruction set and sddscssing modcs:
Rn —~Register R 3-88 of the currently sclected Regisser

Bank.
direct -!ﬁ}%ﬁhn‘s ddress. This couldbe
an Interns m,ﬁalion @-127) or a SFR
“li-e.. 310 port, contreb fegister, status register, eic.
(128-255))

@Ri  —8-bit internal dasa RAM location 10-255) addressed
indirectly through regiser RlorR
#data  —B8-bit constant imciud iat iap.

adata 16— 16-bit constant included in instruction

addr 16 —i6-bit destinstion address. Used by LCALL &
LIMP. A branch can be snywhere within the 64K~

*  byte Program Memory address space. ,

2ddr i) —11-bia destination address. Uscd by ACALL &
AJMP. The braach wil be within the same 2K-by
page of program mcmesy 88 the first byie of the’
following instraction. '

rel —Signed (1wo's cemplement) $-bit ollser byte. Used |
by SIMP and o conditional jumps. Range is - 128
10 +127 bytes retative 1o first byte of the following .
instruction. '

dresses 4 {
affect ﬂ::::l!i:::.‘ five PSW o iy To YR PSY =3 2 bit —Dircat Addressed bit is Internal Data RAM ot-l
. Special Function Regisser. |
o\ —New operation sot previded by S048A H /B049AH..
ARITHMETIC OPERATIONS "[ARITHMETIC OPERATIONS Cont.- ]
AR Oxclliator Oscillstor
Mnemonic Description Byte Palod Muemohlc Descrigtion Byte Period
ADD ARs Add registerto ! n” SUBB A.@Ri Subaract indirect ] 12
/ Accumulater ’ RAM from Acc
ADD  Adiret  Adddirectbyieto 2 7] with borrew
Accumulatot SUBB A.data Subract 2 12
ADD A@Ri Add indirea RAM 1 immediatcdata
to Accumulator from Accwith
ADD Afdasa  Addimmediate 2 (V] bomw
dstato N INC A Increment ! 12
Accumulater Accumulsier
ADDC A.Ra Add register 1o ! 1 INC Rn Incrementregister | 12
Accumulater INC direct Increment direct 2 12
. with Carry byte '
ADDC Adirect Add direct byreto 2 12 INC @Ri Incrementimdirect ] 12 ,
Accumulates RAM ‘ :
with Carry DEC A Decrement i 12 X
,ADDC A@Ri  Addindirea 1 2 Accumulates
i RAM 0 DEC  Rn Decrement 1 2
Accumulater Regiter
l . with Carry DEC  direct Decrementdirect 2 12
'ADDC "Asdaia Addimmediate 2 -n byte
! datato Acc DEC @R Decrement t 12
. with Carey inducct RAM .
i SUBB A.Ra Subtract regiter, 1 12 INC, DPTR increment Data 4 24
; from Acc with . Poimet
, ! . borrow , MUL. AB Mubtiply Ak B ] 4%
| SUBB  Adirea  Subtraltdiest . 2 1 DIV AB Divide /y\ wh ) an
by"c from Acc DA, A Decimal Adjust i 12
! with borrow Accumulator

AT a;ﬂqﬂﬂﬁéh 8651



ANL
ANL

ANL

ANL

ANL
ORL
ORL

ORL

ORL

okt

ORL

XRL

XRL

ANL

LOGICAL OPERATIONS

Maemoaic

A,Ra
A direct

A@Ri
- A dats

direct A
direcirdsta
ARa

A direct
A@Ri

‘A Ndata

direct A
directpdata

A.Ra

Dueription

ANDegister

Accumulator
AND &irect byte
10 Accsmulator
AND iadirect
RAM®
Accumalator
ANDmmediate
datste
‘Accumslator
AND Accumulator .
to direct byte
AND immediate
data tedirect’byte
OR register to
Accumslator

OR disct dyte to
Accumalater’

OR indirect RAM
10 Accamulator
OR immediate
datate
Accumulator

OR Acumulator
to direa byte

OR immediate -
data todirect byfls
Exclusive-OR

- registerto

A diret

Accumslator
Exclusive-OR
direct dyte to
Accumsdator

Oncilistor

Byte  Period

| 12

2 12

1 12

2 12

2 12

3 24

I 12

2 12

) 1”2

2 2

2 Q2

3 24

1 12

I Y

UMERD agﬂﬁﬂﬁhéh 8051 (ﬁa)

XRL
XRL
XRL
XRL

CLR
CPL
RL

RCL

RRC

SWAP

RR-

Muaemonic

A.@Ri

Addata

direct A

"LOGIQL OPERATIONS Conl.

Dcu-riplioa’
Exclusive-OR
indirect RAM to
Agcumulater
Exclusive-OR \
immediate data 10
Accumulater
Exclusive-OR
Accumulatos to
direct byte

direct, 8data Exclusive-OR

immediate data
10 direct byte
Ciear \
Accumulator
Complement
Accumulater
Rotate
Accumutatos Left
Rotate
Accumulater Left
through the Carry
Rotate
Accumulates
Right

Rotate
Accumulator
Right through
the Carry -

Swap nibbles
within the
Accumulator .

Byte
!

2

Oscilistor
Period

n

L}

4

R
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DATA TRANSFER

Mnemonic

MOV ARn
MOV Adirect
MOV  A@Ri

MOV A.ndata

MOV RnA
MOV Rn.direct
MOV Rn.#daws
MOV direct,A-

MOV direct.Ra
MOV direct ditect

MOV d;rm.éui
MOV direct.pdata
MOV @RiA
MOV @Ridirect

MOV @Rizdata

Description

Move
regisier 10
Accumulator
Move direct
byteto

Accumuylator

Move indisest *

RAM 1o
Actumulator
Move
immediste
datato
Accumulator
Move

. Accumulstor

o register
Move direct

. byteto

register

Move
immedisie data
to register
Move
Accumulator
to direct byte
Move register
to direct byte
Move direct

‘byte to direct
. Moveindirect

RAM 10
direct byts
Move
immediate data
to direct byte
Move
Accumulator to
indirect RAM
Move direct
byte to
indirect RAM
Move
immediate
datato
indirect RAM

DAYA TRANSFER Cont.

Oscillator
Byte  Period M i

D ipts

! [} MOV DPTR.sdatalé
2 2 MOVC A@A+DPTR
! 12 MOVC A@A+PC.

2 12 MOVX A.@Ri .
! 2 MOVX A.@DPTR’

MOVX @RiA
M?VX @DPTR.A
PUSH  direct

POP  direct

2 24 XCH  ARn

3 2 XCH  Adirect
XCH  A@Ri

XCHD A.@Ri

w

Load Data
Pointer with 3
16-bit consiant
Move Code
byte relative to
DPTR 10 Ace
Move Code
byic relative 1o
PC and Acc
Move
External
RAM (8-bit
adds) 1o Acc
Move
External
RAM (l6-bit
addr) to Acc
Move Accto
External RAM
{8-bit addr)
Move Accto
External RAM
(16-bit addr)
Push direct
byte onto
stack

Pop direct
byte from
stack
Exchange
register with
Accuriulator
Exchange
direct byie
with
Accumulator,
Exchange
indisect RAM
with
Agcumulator
Exchange low-
order Digit
indirect RAM
with Ace

Oncilistor

Byte  Period

k]

24

24

24

24

4

24

2

4

n

12

1 L]
AT dglgannde 8051 (ma)




SOOLEAN VARIABLE MANIPULATION
. Oscitlator
Maemonic Description Byte Period
CLR (o Ciear Carry | 2
CLR  bit Clear diroct bit 2 n
SETB C S Carry | ! n
SETB  bit Set direct bit 3 12
. ¢ Complement | ”
Carry
crL bit Complement 2 12
direct bit
ANL  Chit AND disect bit 2 %
1o Carry -
ANL  C./bit AND complemem 2 24
of direct bit
A to Carry ]
oRL  Chit OR direct bit 2 4
: to Carry
ORL C./vi OR complesent 2 24
- of direct bit
te Carry E
MOV Chis Move direct bit 2 2
: to Cun'y'
MOV biC Move Carry to 2 -24
- direct bit J
X el Jump if Carry 2 24
is set 1 i
INC o Jump if Carry -2 2 |
2ot set
0 bit,rel Jump if direct 3 24
Bit is set
INB bitrel Jump if direct 3 b1
Bit is Not det.
iC bitsel Jump ¥ direct 3 24
Bitissct & i
clear bit |
PAOGRAM BRANCHING
Osdllistor
Mnemonic Daciption Byte  Period
ACALL addril) Absolute 2 24
- Subroutiae
ca .
TLCALL sddrto Long 3 2
Subroutine
. Call
RET Return from ] 24
Subroutine

PROGRAM BRANCHING Cont.

RET!
AJMP
LIMP
| SIMP

IMP
Jjz

INZ

CINE

CINE

CINE

CINE

DjNZ

DINZ

Noe

Maemonic

addell

addrle

rel
QA'DPTR
rel

rel

A direct.rel

A odatarel

Rn.mdats.re!

@Rirdatared

Ra,rel

direct,rel

Description

Return from
interrupt
Absolute
Jump

Long Jump
Short Jump
(relative addr)
Jump indirect
relative to the
DPTR

Jump if
Accumulator
is Zero

Jump if
Accumulator
is Not Z¢ro
Compare
direct byte to
Accand Jump
if Not Equal
Compare
immediate to
Accand Jump’
if Not Equal
Compare
immediate to
register and
Jump If Not
Equal
Compare
immediate to
indirect and
Jump if Not
Equal
Decrement
register and
Jump if Not
Zero
Decrement
direct byle
and Jump if
Not Zero

No Operation -

Byte
!

LB

Oseillstor
Period

b
r

24
U

rl

b2

24

24

24

24

u

i«

24

12

AT dgUgnRdN 8051 ()
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