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ABSTRACT
This project is design to create driver and controller for robot SCORBOT-ER Vplus by
Microcontroller MCS-51 No. AT89C51RD2. The language which is used in programming for
controlling the robotic arm is C computer language. User can interface robot with computer. It
can be divided into 2 mode. In automatic mode the robotic arm will move to final position by the

value. That see by manual and keep that value in computer and then press auto mode.
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4. SCARA Robot
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5. Articulated Arm (Revolute)
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V = Kgw + Ldi/dt +Rj (2.8)
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msuanenail LoD s ifleud mifdesmsmileudy melugalodluTnsnou Insamod
1D ATSIC1051AT89C2051 LAy ATS9C4051 veiinsirwnnudiiniy Tusunsuld 1, 2 uas 4
Kbytes ad1ey miseanusrnzdiudnyuzuniuas fifiguauif@alumsdam lasamisa
wihmsaudayadaeih wazdudeyaduiu 13 udlulnsneninsamesd 1dn 1000
afq TneldinSoa Tdsunsuluigeennunesia laiums wsasnutoya 1318 urunanedl)
doduns  diuvewmenmsa(ADRRES) launsofive i umisdeatuld  uddeya

3

(ATAYuseniideymmilouiu’ld snasnglimieutuinssamudmuwiiu 2n

a

o 9 s n’: 9/ o 3 v @ 3 = g ] o =!'.
‘]J‘J'Tnﬂllﬁ‘l‘i muumnﬂaammmwuaga’lﬂqmﬁluuﬂazmmﬂ VEADIUA LA UIVDIUTINAN

1
o

L] { o o J 1 e = a

iy uazmsfiezideninnuvesusnia  duegiuFinawsideyandesmsezien

gniedrusumndesmsvinavesdeyalums@ouldsunsudios 2000 ussia  ewee
¥

onldmuasanu§unia 2 Kbytes Tasiiuonnsadaus 0000 - 07FFH

J ] -3 Q o r- |
M9 23 wiheanuhdwmsuiuldsansuvedlod luInsneuInsmany

woawnsa (Adress) <iaya (data)

[ia:r;'mlsua'nﬂt# waug s wail 3 | awguls watnd 2 [ megwis udndt { |iauguis wdnd 2 | muguls wEnid 1
pislal4araiZatltRI0[A9 [AB (A7 [a6 [aS[ a4 1 a3 (a2 Al (A0 D7 D6 [D5 |04 |D3 (D2 D1 |DO

addr 000011 ololo blolo|lojo|olololo|o

o]0 0
BlE %X | R |XIX|X

256 bytes UOI;I -FFH N 8 ey 1ol Tu

X% (xlx|%]x . —
1 kbytes 0000H - O3FFH

bdkbytes SR NS bt
2 kbytes DOOOH - O7FFH

2,

h 4

w x| % |x S S R S »
4 kbytes 00Q0H - OFFFH
" [ S R I R | -
I 1 I I 1 T I bl
64kbytes 0000H - FFRFH
addfFFFHj,_ (s ftptftr] 1|1|1|1'1]1|||1 1

1 ¢ o v o
2. visanuidmiunutoya (Data Memory)

' o ° {d w '

miwanuddoya®aM)  ssimithinuinudeys  Tasdeyaeneziium

o o g - O o Yo

wasnn lulasnouInsames MmnsmsUszuoona Hianumdoyany vy
o 3 o 9 a [} ]

TuTnsneu Insamedilszuranaluvuziu uazeziminduy muan (Stack)uiaau (@

vosauanszaTludavde 1v) sndaeine wu duiluniedlulasndfilddmivguerms

Aedwisdoudeymsunar wlegamginduiligiu  ndswnmiaeanu Tsunsu

a’ d. : -3 I A ﬁ. 1= : & 1
Hanesms wanf LCD Nued dunanvingitamios udauilamsealnudnndonils m
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]
i = -]

9 ] 3 ] '
doyaiiduna uazqungdiuiisdmua i lunfusaforne Ty uazae i dionmieya

1~ 3 o : d‘ o = =t 1 ) ] [ 4 Y
Tnignass  AsdumshiszinuidoyaiduIi1d  szdeslunase Idses I fdmiuioses
Yo ow 4 i ' L) w =t
Miud lodmasana vieh i1 Battery backup * §miv'lod lulnsneuInsamosivey
AT89C1051 ziivaoanuiriiudeyald 64 bytes FIMATEIC2051 LAz ATBICA05]1 9l

wiwauanudeyald 128 bytes

ﬂ' o 4 ! o
ATTNN 2.4 AWHUILDAATTVDIN U WA ‘l]ﬁ’l”ﬂ'igﬁﬂ”lﬂalu(lntemal data memory)

wmnsd (Adress) wansH (Adress)
tmusl6 wdnd 2 Liauguis wind 1 | uaugiuls wand 2 tAugmlb wamd {
A7 [AB | AS| A4 |AT| AZ | AL | AD | A7 |AB |AS | A4 [A3 (A2 (AL |AD addr FFH
addr FFH Y
1 (1141 f{1]1]1]1
©LeBvidmiavAan SFR
doyniAu 126 us - \ Shaimos oz
1
addrBOH ojojojojojonef | | T [ | Y
addr7FH $lol1f1{11l1]1 i\m‘__& whfivdinga 1P inuase addrBoH
ToddilwiasAnu
dioyauueliful 28 Tue
g|ojo(o|ojofOo|oO LEhfiedi oy A v oSl
addr 00H

1 o ¥ @ 1 ] 5! =y 1 =}
wiwanuirdeyaneludwiduresnsidnuldsnduaesdiuie
1 o_ ¥ o H o 9 3 o 1o g 1
wiwanudioyanely 128 Tudvzumbuanuiinldauillegidumisennse
' 9 3 ] d‘ A [] Y
00H-7FH sazweanuiludwumieamsahn 8oH-FFH Faozdludmvesidmansinme
(Special Function Register) Tueuvasmusoanuimldaumly ssuaaqlddagi2.io Tay
-4 ] ] 1]
#unvowmuwanusWeyamuluiduviuesmse 00H-7FH Afsansofiazinisenniiy

@

drutiou1Aag

e Ll

a o ]

L #uilumieauddoya wWsudumueh 00H-1FH $1um 32 Tud ezgau

Ll
14

oonidlu ngu Sond1 uned (Bank) nazTundinzuusd 12l 8 Tud Fauamaluzalio Auiluus
azinpfozgnlFiudhiiSamnesnlFouiily Gimmes Ror7 dhidTmaeiifivua s in
w3 1 o) TaefiiTmaes RO vrogludumiusnuasusnzuusd oz S3maed R7 wogly
Aundagamevesaazindd lumnhllldou eudenldiimees ro-r7 1AiRoaes
#en unzidenlffuiivesimnes Ro-R7 Tunuedlandld Tasnsfmuamdeyaiiismned
Psw ludmves3Smaosinnty (Special Function Register) w10l 188 muanlaqia o
mssia iy lodluTasaouTnsawmes wwgadmue TSudulFouiissames Ro-R7 u

[] o o ] o Y] : A 1 [ i
HUWANUINH UL O 1ﬁtﬂﬁ ﬂﬂ‘uu«luﬂ"liﬂﬂﬂﬂ\ﬂ‘iﬂﬁﬂi“ﬂ’luuﬁﬂﬂ mﬂzm'lu
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=
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7FH
vinfvtiayau uulust
1FH R/
- General Purpose RAM R6
- RS
2FH|7FH [7ER | 7OM |7cH | 7BH [7AH |79H [ 731 o]
2EM| 7TH [76H | 784 L 7en [ 730 (72 | 71H | voH =%}
2DH orri | sen | son | ech| esH |sar | esn| san K2
2CH 67H| 66H | 65H ] 84H| 6311 | 62H | 61H | oM R1
18H RO
2BH|6FH | 6EH | 50M [5CH | 6BH [84H | 59H | $8H
17H R7
2AH| 67H | §6H | $5H | 4 | $3H |52 | 61H [ S0H R6
Bit 2GH| 4FH [4EH | 4DH |4cH |48 J4AH [49H [48H R5
Addrass =8|
28H| 47H |46H [ 48H |#4H | 43H | 42H | +1H [ 40K
Lacatlur_nJ R3
Lﬁ"l?ld?.l'm._.!ﬂ 27 H|3FH |3EH [3DH |3CH |3BH |3AH |35H |38H 23]
nuufio 26H|37H [¥6H (38H |34H | 330 |32M |31H |30H K1
u Reluct
26H (2rH [2EH |2DH [2CH |2BH (24H [29H (28K 10H RO
24H|27H {asH |26n | 24H | 281 [22H |29H [20H OFH R/
23H|17H |1EH [10H |1CH [1BH |14t |19 |181 Eg
Z2H|17H [16H |18H | 144 [ 130 J12H {19H |10 R4
21H|0FH | 0EH | 0DH | oCH| 0BH [0A4H [ogH fosH R3
200 o711 |96+ ] 06 | 0w | 031 |oznt {011 | oom R2
p. <
TFH N Ri
BAMNK3 RO
18H ¥4 +S_TACK
17H G
BANK2 RE
10H
OFH R4
BANK1 R3
08H
o7 R2
Defaule Register BANKO R1
ook RO

T 14 ] 1
Ui 229 FuiuSnumisennuidoyaludumian 3on-7r0

MRS UALA T SmMABSIANIE (Special Function Register)

e o A4 Aaa o e . . . <
JTHADIRNITHID FINAOTNWIAY (Special Function Register) ﬂiﬁﬂﬂﬁﬂ’lﬂﬂumﬁ
0 4 1 I a o ] P P
Mauwedlulasnou Insamns ﬁJ::'fJ;flu‘HmﬂﬂTmmmtmmuaﬂmmw 80H-FFH %4
- 4 Ha W A a4 o ) dy ¥
asoszenld¥ovnsssamos A lnnse 130019925 Un¥OA WA MU IOAATHN |4

aay a 3
Jamendmwizazilsznouse



Bylte Addrass Bit Acidress
FFH
FOH [FoH IFEH [ FsH IF4H [FaH [FoH [Fim [Fon

B0H

DoH

B&H
BOH

AgH
ADH
99H

9eH
S0H

8CH
8cH
8BH
8AH
894

a8+
8M

83H
g2+
8iH
80H

E7H IEEH |E5H |E4H ]E:-IH |E2H |E1H ]Eu—l

CY AC FO RS: RSD OV Fl P

D7H [DE.H IDSH |D4H |03H !DEH EDlH |DﬂH

BFH |E-EH [aDH IE-CH |EBH |BAH IEQH |BBH

B?HlB&I—I’BEJ-I‘B4H|BEIH|Ba-¢lBlH|Bm

ET2 E5 ET1 EX1 ETO EXD

EA
AFH | AEH | ADH T acH [aBH [aaH [ agH [ aaH

A7H [ A6H | ASH [ AdH [ A3 [a2n [A1H [ ADH

s s IS TusuDs

SMO SM1 SM2 REN TBE TBA T1 R1

oFH |9EH IQDH |QCH]98H IBAH |99H |~JBH

97H19&| |9'_=H ]94H|9@H|92H |91H |9nH

s i dser tusedulio

“Wmwns nididaeusesiutie

‘Wmwroddaleluseeitin

e nithiiale tuseciuDo

“Lisr it s Tuss oo

BFHJSEH ]aDH IBCHlEIﬂH [BAH ]agH EED

TlEsnud B diTusedun

WA Tusseiulo

‘WrwrsngBa e Tussaiutin

Wasordnda e Tusesiuiio

87H |BEH [ EsH EB4HJ33H lszH [B1+ [80H

Speclal Function Registes
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ACC

PSw

P3

IE
P2
SBUF

SCON
PI

TH1
THO
L1
TLO
T™MOD

TCON
PCCN

CPH
DPL
SP
PO

J -5 r -] ] ¥ = . .
11|'n 230 A1TIAHUILANUILLASA LK U m‘%‘%ﬂma{mmz {(Special Function Register)

ACC (Accumulator) #30 33emans A JuiSameiania 8 fin uaziiuomasaoyf

oy

dunis BoH twsafezdifiedeoya Tuszdudiald Idemuiludanszdsamandamans

[l ¥ o ¥ o o o3 o ddn g °
WU MININ Y gu w1 lﬂuﬂu smzmﬁmm‘ﬂuﬂ’JmUHaaWﬁﬂVlmmmﬁmmm N

= ¢ & am o’dy 8 ] -~
nalnraaT ¥95amaeitivrgnidnutissnnlumaiioullsunsy

P=P-Y o ey o’ o Aa 1l g ' P o
J9CPDT B Lﬂuiﬁ]ﬁlﬂﬂﬁﬂu']ﬂ ] UANNLBAR TTBYNANIY I FOH 1%1uﬂ15ﬂ337ﬂ

b

. o - ¥ 31 o Ao o ° ad w &
1uﬂ1ﬂﬂﬂmﬁﬁﬂﬂ1'5‘UEJH'ﬁTﬂEJ‘I‘H'i'JiJﬂ“l.l'ﬁ)ﬁmﬂi A 5131‘1'I‘Hu11ﬂLﬂ‘Uﬂ'lN'ﬁ'ﬁWﬁ‘V’llid_Iu!.ﬁE“llE]Qﬂ']'i
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@

ws uszunadwivosmwaga luduy  uazdaldiAudoyan 118 lunsdl l ldhddalu
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PSW: (Program Status Word) 1i5Saaaiung 8 da smthiinassanuznimnis
Moo lilsunsy FeeriimsnlBounlag ndamnfimsiaulufmdee uasdadaiiy
Audondumianusiuedidmae (Register Bank) RO-R7 8néae wavoadmdiaq amwnsa
ildidhuitenlelunsnssTaa Gump ) uazAwesdadieg Ju PSW awisafisvwarie

AL n Aredrdaniarerdundld
¥ o '3 ] e 1 -~ [ Qv -:
uranas 4 vesiTemns PSW avegludwmisvesiingian dafl

A1 2.5 unand e 9 vess Sames PSW

Psl.e

PSiAL4

I
PSW.2

PSIL7 PSW.S PSInL3 P51 PStV.0
[ Ac Fo RS1 RS0 o - 14
Register | RSO | RS1 | GUMUIWNILAIMWIGN
BANKO | 0 0 00H - O7H
BANK 1 0 7 07H - OFH
BANK 2 1 0 10H - 17H
BANK 3 1 1 18H - 1FH

CY: (Carry Flag) fludiafivhnihiuaasaniuzvesdone wulunsdivesnisuon

a = o [y ' { o o ~ a ©
wniuay 8 a2 Swauuniu udlsingi wavannldliswinitu 8 dn Al

o v [ = oo w o
aomzvesda CY grimaiiy 1 uamanaunliifu 8 Sathevendamzite oy sedaiiu o
o = o ) 9 E o o = 3/ o 1Y = o
wozlusimeafeadu asimih ity lunsdivesnsan 1fudswsumenfyanes
(Register A)lumswyuiia vansiewiseldmwes oy Wudeulvlums@ouldsunsniy

n3nse e (Jump) 18

-
AN 2.6 Carry Flag

e CY = 1 \QE 7 |bit6 |bitS |bitd4 [bit3 |bit2 |bitl |bitO
N i lololololol ol o
1 ] 0 | 0 1 10 [ 00
wadngl— 4 [ g 0 | o 110 | o0
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AC: (Auxiliary Carry Flag) iiuuandanaeislunsainiinisuinmvansdiuim

¥ a " a A a A ° ey P Aa @ '
HAIUNTINATSHINLAN 3 VI.‘L"LIﬂ‘YI 4 ﬂﬂﬂllﬂ'l‘il“]mﬂ'ﬁ’l‘l_lﬂ AC L'i‘]'u "1" a0y

bit7 |bit6 |bitS |bit4 |bit3 |bit2 |bit1 |bitO

dva CY = 1 g
A
fhwvadig AC="1" 1 0 0 0 r 1 0 0 0
& 1 0 g 0 1 0 0 0
WARANE 0 0 0

(1
+

FO : (Flag 0) Wuuranfilfui lddasrannsaiduarananie (Stars flag)
vesTulsunsuTaomamn  wiesmadiofids mevendnduidmiudldh rsi-rso
(Register Bank Select)n.ﬂuﬁqﬁmuﬂﬂmﬁaﬂﬁuﬁisﬁammmﬂqf;ﬁ*imma{ RO - R7 (q1lii1.10)
Tunuedaeg Tnomstmuasaiugiitn RSO uaz RS A1UM1319Register RSO RS1 AUH4

HUIWAIW

OV : (Overflow Flag) iluiinfiugassozlonedTrad Savzgniranioniedan
mnhouvesiidmindamanad uduiammadwandaf s widad 7 sulunisivasy
aead iy ud ldnadniuinnd +127(g1ud) uiedini -128qmAY) Tuiled 7
@eflegn) wwuanududamomzvosawin wieaulaedmaunty 1 swdudwon &

1 ar g ! = J -3
aonziilu 0 szflumay dnfudledinisifalenes watiu sz l¥uron ov gt 1"

. ] { o P
P : (Parity Flag) iluilanansaniuznldnsvasusmoudaiiily 1 ludeyaves
] ¥ ]
uenRIaNes (Register A) Taudn P vzgraiiiu *1* iWoaanueiis 8 datiav 1 Jud i
' ¥
(odd) unzdin P ezgnuwanily "o ifloroiuzvenic 8 daluuendiyaney (Register A) &

[ [ ' CYIY s o 3 - g
Suauan 1ilus g Geven) nie Tud ey 1 vosdoyaluiames A via 8 Gafwies

ved g v

¥ 1
W . df A= =
Aeruan SP (Stack Pointer) (DU vamasyutn 8 1 HuoARsAOgNAIMUL 81H
§J d 1 Y ; o ] A A o
1#lunisiunivesd ¥ uen Aundaomasa Woswaszuuves lulnsnou Insames Arueg
o v oy r
Arauansygnimualdisudusndumisuonase 07H (Joyahitamessp wefidumAy
& a ] e o o 1 g =;
Q7H) maﬂmﬂumtmmxmmmmmﬁmmm R7 luuusn o uan{Stack) AONITIDIWUN
1 ) = P J o ] | o =
nieanudidoyn vSnemiddun Wudwmilflunsdudoya Tasld S5ames sp
s dy a ] ] n'a, - n{u 1 ] &
(Stack Pointer) r'i'luﬂwuaﬂmzmumammmﬁfﬂgauumu"l*g'nmxmuq“lﬂaum HiwAMUN

Y w do w ul o g ' o A 4 ¥ Yy o A
Yoy ungndsnnimhdeya iy i lumbeanudiiung vedludy mdeyaludrFaunn
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1
=

a o o 2 o g 1 [ J Tw o
(Gyaaei sp) Az ludadwn sueamsalmidel @uedfusmiuvesluddoyaiie:
¥
o 9

-] o L t ’ at (=) (] ' d‘ L
ilhd) dniudmnezideyande ludanudn Avsdiudumiseansafiogialy

e o

auanvzgnldnulnvaziineSenldlsunsudeslasmids cALL wdammiud

a i o L P o o - r o
ﬂgunlﬂﬂlﬂ5ﬁﬁﬂ1l!ﬁuﬂﬂﬂﬁ]1ﬂﬂ1ﬁ@ CALL (Tﬂﬁllﬂﬁﬂlﬂ1ulﬂ95 ) ]lﬂlﬁuulﬁﬂﬁujﬂﬂ?']lm’ﬂu

¥ ]
A o

¥ a o ¢ o o & ' 4 4
Aunqeeell  uazndenniluTasnou InsamesiavumusidluTdsunsudsoreiady

¥

1 o o @ [ 3 LY 'u r
udr Tdsunsusesteztadedlodmids RET suiu'lulnsnoulnsamesizndulifidumus
a o Ao :f ] dy l:ll.e [] é r
@uld Avsdealugdoyanddauan (Stack Pointer) Ti¥agdumiaueamsala Ferrdaya

o ] g g o P [ o 1 o 3 el
voseuan luduvuaringy  Adeusmasadi Tilsunsuezdoanduhl¥iauds  deaiumsSen
] [ a’: ] g @ o ar ¥ ‘N ]
Tdsunsutes  douiuvarsanis  mlusuandvzdeuriuiy  mshszaduntlufiduma
a v dy 1 & 4 o4 aa 2, .
uosuasaianla NAsseonmauaniiazduly 139FeniFn 1389 FILO (First In Last Out)
2 ¥ - @ 1 o I~ 9/ e o [y 1 =
wismnausenfivas luamvesauandemusmiudoyavesiiamesdien 18d10 wunsal
o 9 d' 1 1 [ o @
Tulnsneoulnsmaes nszlaalivimldsunsuges wazludiveeslusunsudesiifidelay

Fonldimaeinm 4 Tusunsumdndne wu Ssmaod Psw 3aans A nio S5mmad RO

& w - ] 1§ = e ﬂl‘?]“ vy sy o o ]
1404 WQO'I‘H'Iﬂli'lnllllﬂUﬂ’Wﬂllﬂ!.ﬂlJ"U’ENiﬁ]ﬁlﬁﬁ)i NOYH ﬂ']‘llf)u'ﬂhﬁlﬂlﬂﬂiﬂﬂﬂﬁ'nﬂ’lﬁ]ﬂg

9
¥
3/ a 9

wWaswlasdeyall Auluvsdenifioyaduluifu I iRauanneudassids PUSH wdsnin
> 4 ] o A aa o o 9 Y] a
vudiseonnnlilsunsubesisezimsfunivesitmeos luauanndumn  Wdludeyadu
Q Q'J = I Ei lﬂ. 1 3 g;c; =
Tasfrds POP (3waziBenayluumi 4 Sosldsunsudeouaznisnsy Taamnassiisysimm
= [~ a o A g 1 1 o
suv lodluTnsneulnsamed Avzifuihanuidumtaueaase 0000H voamteanus
Tusunsuunlay (Flash memory) uozazsulfidnwsdiigndou Wudoyarua s fia
s . ' 0 &4 o & v & 4 g
(lumluudazueawsavaamizsanust  Tilsunsy  Fauudhdonsidedlunmnio

doyaies 1 uoawmsa uaz1edden1vezdesldilen 2 -3 ueawse SuuveubAmIATioY

g ' o w P a
wudeyalundazdids munsadagldnnamsndmds veslulasnouTnsames @wnn 4

U
]

Y a

a w & a o 1 o g
Wion 4.2.5) aniulod luTasnen Insawmes fifinuaen 1udr TuUsunsuau1n 1Kbytes Dyl

-} v A

milaunuiinszay Idsumds 1,024 ussa Mninisdoumdaine1ana 1024 Ussvia e

@ A = CA- | 9} -~ g o 1 ] qy
azusInadvuia 8 1a (1'1u6) Nezdesdon lodniivuaennus Idsunsuidunndil

DPTR: (Data Pointer) AIUSSataosvuta 16 tinfidsznoudaisamasiaua & 1 2

e

o~y é L =y o =]
4Ap3 303 DPL uaz DPH das1aunsodennsdauludnuae 8 9a 2 dmse 16 1n 1
[~
b

14
@ 1 -4 v

M ezliuemasaegidumils 82H83H awdwy  Iddmiududd  dumisves

2

T ] M a ] oo o a oy o vy
wiennuimiadunisvesgunsalduymeianai lu TnsnouInsamesdosnisinded e
uazlffludrdmuadnuasudu (Base) v03a1519luMITeONIREIR ) Look up table

(3wazBeauazaIag19Ms IFaueglunni 5 115Aae o9 Look up table)
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aa ¢ o ¢ s an o = & 4 =

FenApiwedn PO-P3 Wosh Pluazwain P3 WusTiaweivuia 8 Un Fawada po il
ueAmIaRgfid LKy 80H Weia Pl Tusawstegidumils 9oH wesa P2iluoamsaogh
o ' o 1o o e o " |
A AOH unzwoina P3lluonnsaeygidumnis BoH Joyaieylusdames mariiazdiua
= Y] 1 [ o 1 [ S ol 3 R =y g/
Wersumyesdygnanndegvemeis hiSamefiannsohddoyauuuiinld fu

¥
= Qs - L4

wosauunesimmeiodiuldis weinduma unzwosmeriya  ansoRIANIIL(Latch)
vzilue e dmSues ATSOCX051 wosa P3 asfivineueniivs 7 41 dauaf P3.6 az

a = o =t ) 1
dnfiegmelu TediduviewwsvesesnlSoufoussndee pLo uas P11

2.6 WOFAVHIM (Parallel port)

PREHOOECEOOIOOD
CVBBODOPDERBD

d
A 231 wodauu

a8 A v R g -l ° 3 -

wm’mwm AULT8N Printer Port Lﬁmmﬂﬂzumsmwamwm mi‘i’f’ammwe
w A = o ar =~ 3 u’f‘ ¥ o 1 9 ¥
ﬂ“lJLﬂﬁ?N‘W'iulﬂf‘JiL‘ﬂH‘HﬁﬂIﬂU‘ﬂWﬂiﬂﬂJu’l‘L[”LI‘LI mmsn‘lwmmaﬁ'Jclumimmwaya"lﬂ

o ' o [ v o9 =
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Pin No {(DB25) Signal name Direction  {Register - bit | Inverted
1 nStrobe Out Control-0 Yes
2 Data() In/dut Data-0 No
3 Datal In/Out Data-1 No
4 Data2 In/Out Data-2 No
5 Data3 In/Out Data-3 No
6 Dataq [n/Out Data-4 No
7 Data5 In/Out Data-5 No
8 Data6 In/Out Data-6 No
9 : Data? In/Out Data-7 No
10 _ nAck In Status-6 No
11 Busy In Status-7 Yes
12 7 Paper-Out In Status-5 No
13 Select In Status-4 No
14 Linefeed Out Control-1 Yes
15 nError i In Status-3 No
16 nlnitialize Out Control-2 No
17 nSelect-Printer Out Controi-3 Yes
18-25 “ Ground - - -
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Register Address
[Register [LpT1  fLPT2
|Data registar(baseaddress + 0) 0x378 {0x278
Dtatus register (baseaddress + 1) 0x379  10x279
Control register (baseaddress + 2) 0x37a 0x27a
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Axis No. Joint Name Motion Motor No.
1 Base Rotates the body. 1
2 Shoulder Raises and lowers the uppers arm. 2
3 Elbow Raises and lowers the forearm. 3
4 Wrist Pitch Raises and lowers the end effector (gripper). 4+5
5 Wrist Roll Rotates the end effector (gripper). 4+5
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SCORBOT-ER Vplus Wiring

Robot Arm Signal Lead to Molex Lead to
12-pin Connector D50 Connector
Axis Motor | Encoder Microswitch Color Pin# Color Pin#
1 + White 50
- Gray/Green 17
2 + White 49
- White/Green 16
3 + White 48
- Orange/Brown 15
4 + White 47
- Orange/Green 14
5 + White 46
- Orange/Grey 13
Gripper + Gray 8 White 45
- Yellow 7 Orange/Blue 12
Slide + Green
- Red
i GND White 33>
. White/Grey 5
Vieo Yellow 11
b Brown 2
2 GND White 32+
| White/Orange 21
Vi Yellow 27
; QGrey 1
3 GND White 31*
. Brown/Blue 4
Vim Yellow 10
P, Green 36
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SCORBOT-ER Vplus Wiring

Robot Arm Signal Lead to Molex Lead to
12-pin Connector D50 Connector
Axis Motor | Encoder Microswitch Color Pin# Color Pin#
4 GND 1 White 30*
Pl 3 Green/Brown 20
VLED 2 Yellow 26
PO 4 Orange 35
5 GND 1 White 29
P1 3 Green/Blue 3
VLED 2 Yellow 9
PO 4 Blue 18
Gripper GND | Black 12 White 28+
P1 3 Qreen 11 Grey/Blue 19
VLED 2 Yellow 10 White 25
PO 4 Brown 9 White/Blue 34
Slide GND 1 Black
Pl 3 White
VLED 2 Brown
PO 4
1 GND White 33%
MS Brown 23
2 GND White 32+
MS Grey 7
3 GND White 1 White 31
MS White 2 Orange 24
4 GND Blue 3 White 30*
MS Blue 4 green 8
5 GND Orange 5 White 29*
MS Orange 6 Blue 6
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SCORBOT-ER Vplus Wiring

Robot Arm Signal Lead to Molex Lead to
12-pin Connector D50 Connector
Axis Motor | Encoder Microswiich Color Pin# Color Pin#
Gripper No connection White 28*
Brown/Grey 22
Slide GND Black
MS Red
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MANUIN A



#include<reg51.h>
sbit ocd=P2A7;
sbit oc3=P2/6;
sbit oc2=P2*5;
sbit oc1=P224;
sbit TEACH=P2+0;
sbit SAVE=P2+1;
sbit AUTO=P2/2;
sbit HOME=P2+3;
sbit t1=P340;
sbit 2=P3+1;
sbit (3=P342;
sbit t4=P343;
sbit t5=P3/4;
sbit t6=P3/5;
sbit lmm 1=P0*(;
sbit lnm2=P0*1;
sbit imm3=P0+2;
sbit immd4=P043;
sbit imm5=P0*4;
sbit limm7=P0*5;
sbit limout=P0*§;
sbit cnc=P1/1;
sbit cncout=P142;
sbit v=P1*0;
void delay(int time)
{
int 1;
for(i=0;i<time;1++)

CODE MCS-51 (1)



for(j=0;]<250;§++);

main()

{

PO=0xff;
P1=0xiT;
P2=0xiY;
P3=0xfl;
limout=1;
while(1)
{ P3=0xff;

(t]==0& & (2==0& K tI==0 & & t4—0 & & t5==0 & & t6==0)
{TEACH=0;SAVE=1;AUTO=1;HOME=];

while(TEACH==()

{

(t] ==0& & 2==0 & &13~=1 & & 140 & & t5=—=0& &t6==0){oc]1=0;0¢2=0;0c3=0;0c4=0;}
/fml 4

f{t]==1& &12=—=0& & 3==] & &4=—0& & 5~=0 & & t6==0) {0c1=0;0c2=0;0¢3=0;0c4~1;}
/ml 5§ '

It =0 & & 12==1 & & 3==1 & & td==0& & 15=0& &16=0){0oc1=0;0¢2=0;0¢3=1;0c4=0;}
//m2 6

if(t] =1 & & Q2==1 & &tI==1 & &t & &5=0 & &16==0){0c1=0;0¢2=0;0¢3=1 ;0c4=1;}
iim2 7

if{t1==0& &2=—0& &30 & & t4==1& &5—0 & &t6==0){0c]1=0;0¢2=1;0¢3=0;0c4=0;}
//m3 8

iNt1=—=1 & & 2==0 & &tI=—0& & t4==1 & & t5==0 & &16=0){0c1=0;0¢2=1;0cI=D;0c4=1;}
//m3 9

It =0 & & 2==] & EAI==0& &t4==]1 & & 15=—0& & t6==0){oc]1=0;0¢2=1;0¢I=1;0cd4=0;}
f/im4 10

if(t] =1 &&2==] K& 13==D& & 14=—=1 & & {50 & &t6==0){oc1=0;0¢2=1;0cI=1;004=1;}
/md 11



It ==0& K t2==0& &13==1 & & t4=1 & &15==0& &t6=0){0c1=1;0c2=0;0c3=0;004=0;}
//m§ 12
(tl=1& &Q2=—=0& &13==1 & & t4==1 & & t5==0 & & t6==0){oc1=1 ;0c2=0;0c3=0;0cd=1;}
/m§ 13
I(t]==0& & 121 & & (3==1 & &td==1] & &tS==0 & & t6=0){0c1=1;0c2=0;0c3=1;0c4=0;}
//mé 14
H(tl==1& &12==1& &13==1& & {4==1& &15==0& &t6=0){oc]=1;0c2=0;0c3=1;0cd=1;}
//mé 15
(1 ==0& &2=—0& & (3==0 & K40 & &1t5==1 & & t6=0){oc1=1;0c2=1;0c3=0;0c4=0;}
/m7 16
(] =1 & & 2=—0 & & =0 & & td==0 & & 151 & &t6=0){0c1=1;0¢2=1;0cI=0;0c4=1;}
fim7 17
(1 =0 & & 12==1& & 3==0 & & (4==0& & t5==1 & & t6=0){oc1=1;0c2=1;0c3=1 ;0c4=0;}
//stop 18
if(t1==1&&Q2=0 & &3—0& & t4==0& &15=—=0& &16==0) {TEACB=1;} /11
H(t1==0& &127=1 & & I==0& & t4=—=0 & & 50 & & t6==0) {TEACH=1;} /12
(t]=1& & 2v=] & & I==0& & t4==0& &t5~=0& &t6==0) {TEACH=1;} /13
Ift1 =] & &12==]1 & &3=—=0& &t4=—=0& &t5==1 & &t6=0) {v=0;} //19
t1=—0& &2=0& &O==] & & t4==0& & t5==1 & &t6==0) {v=1;} /20
}
}
else {ocl=1;0c2=1;0c3=1;0c4=1;TEACH=1;8AVE=1;AUTO=1;HOME=1;}
(1 =1 & & 12=0& & I=0 & & t4==08 & 15==0& & tG==0)
{
TEACH=1;SAVE~};AUTO=1;BOME=1;
while(tl=] & & 2=—0& EO=—0& &t4—0& &5—0& & t6==0);
Y/save
(] =) K & 121 & & 3==0 & K40 & & 15=08& & cnc==0& & 16=()
{

TEACH=1;SAVE=1;AUTO=0; HOME=1;0c1=1;0¢2=1;0c3=1;004=1;

limout=1;



while(llmout=1)
{ if(t]==1 & &t2==1& &13I==0 & Kt4=—=0& & 15=—=1& &16==0) {v=0;}
H(t]1 =) K& R==0 & & t3==1 & & td =D& & t5==1 & & t6=={) {v=1;}
}delay(2020);
ifimm2-==1)
{
while(limm2===1)
{ if{tl=1 & &L2—=1 &&3==0D & & t4==0 & K15==1& &t6==0) {v=0;}
(] == S & 2= & & t3=m] K St & & 15==1 & & tG===0) {v=1;}
}
limout=0;delay(20);limout=1;
}
else {limout=0;delay(20);imout=1;}
delay(3000);
if(limm3==1)
{
while(limm3==1)
{ M(t1=1 & & 2==] & & (30 & & 4= & & t5==1 & & t6==0) {v=0;}
{1 =0& &12==0& &13=—1 & &td==0 & &15==] & &16==0) {v=1;}
}
limout=0;delay(20);limout=1;
}
else {Hmout=0;delay(20);limout=1:}
f(limm7=1)
{
while(limm7==1)
{ if(t]=—1 & &12==]1 & &30 & &U=08& & t5==1 & &t6==0) {v=0;}
If(t] =08 & 2= & & t3==1 & & 4=—0 & & 51 & &t5==0) {v=1;}

}
limout=0;delay(20);limout=1;



else {limout=0;delay(20);limout=1;}
flimmS=1)
{
while(limm5~=1)
{ if(t1==1& &{2==1 & X I=—=0& & t4=—0 & & t5~=1 & & t6==0) {v=0;}
Mt =0 & & 2=0 & & t3=1 & &40 & & 5==1 & & 6==0) {v=1;}
}
Hmout=0;delay(20);imout=1;
}
else {limout=0;delay(20);limout=1;}
delay(1000);
I(llmm4==1)
{
while(limm4==1)
{ 1(t] == & & 12 mm] & Kt3==0 & & t4=0 & & t5==1 & &t6==0) {v=0;}
If(t] =0 & K A2 & K 13m=]1 & &t & Kt S==1 & & 6==0) {v=1;}
}
limout=~0;delay(20);limout=1;
}
else {limout=0;delay(20);limout=1;}
if(limm1=—=1)
{
while(limm1==1)
{ f{t] =1 & &12==1 & & tI==D & & t4—0& & t5==] & &t6==0) {v=0;}
Ift] =—0& &R2=—0 & & 13==]1 & & =0 & &t5—1 & & t6==0) {v=1;}
}
limout=0;delay(20);imout=1;
}
else {limout=0;delay(20);imout=1;}
cncout=0;delay(1000);cncout=1;



else {ocl=1;0c2=1;0c3=1;0¢4=1;TEACH=1;SAVE=1;AUTO=1;HOME=1;}
(t1=1& &12==] & &30 & & t4=—0& & t5==0 & & t6==0)
{
TEACH=1;SAVE=1;AUTO=1;HOME=0;delay(2000);
iflimm2=1)
{
while(limm2==1)
{ INt] =] && 2] & & tI==0 &K t4==0 & & t5==1& &t6==0) {v=0;} //19
iNt] =—0& &12==0& &tI==] & &td=={)& &15==] & &t6==0){v=1;}
}
limout=0;delay(20);limout=1;
}
else {limout=0;delay(20);lilmout=1;}
iflimm3==1)
{
while(limm3=1)
{ f{t] o] &&t2m] & & 3= & K t4==0) & & t5==] & &Kt6==0) {v=0;} //19
Nt =0& & 2= & & 13==1 & &40 & &t5==1& & t6==0){v=1;}
}
limout=0;delay(20);limout=1;
}
else {limout=0;delay(20);limout=1;}
I(imm7=1)
{
while(limm7===1)
{ IRt =1 & & 12==] & &30 & & t4=—0 & & t5==]1& & t6==0) {v=0;} //19
i{t1=0& & Q2=—0 & &3] & &t4=—0 & & 151 & &t6==0){v=1;}
}
limout=0;delay(20);limout=1;
}
else {limout=0;delay(20);limout=1;}



(lmmS=1)
{
while(limm5==1)
{ (t1==1 & & 12==1 & Kt3==0& & tA=0 & & t5==1 & & t6==0) {v=0;} //19
H(t]1 =08 & 2= & &13=] & & t4==0 & S t5==1& S t6==0){v=1;}
}
limout=0;delay(20);limout=1;
}
else {limout=0;delay(20);llmout=1;}
I(limm4=—=1)
{
while(limmd==1)
{ f(tl==1& & 12==] & & I=0& &A=V & & t5=1& &t6==0) {v=0;} //19
IRt =08 & 2==08& &t3==1& &td=—0& S t5==1 & & t6==0){v=1;}
}
limout=0;delay(20);limout=1;
}
else {limout=0;delay(20);imout=1;}
illmm1==1)
{
while(limm1==1)
{ if(t]l==] & & {2==1 & &30 & K td=0 & & t5==1 & & t6==0) {v=0;} //19
(10 & & 2mm) & & (3==] & K IA==0 & & t5==]1 & &t6==0){v=1;}
}
limout=0;delay(20);imout=1;
}
else {limout=0;delay(20);llmout=1;}
cncout=0;delay(1000);cncout=1;
while(t1==1& &12=—=1 & & 13==0 & & t4==08& & t5==0 & &16==0);
}//home



It =0 & & 12==1 & &I3I=0V& & td==el) & & (5=1 & & 16==()
{

ocl=1;0c2=1;0c3=1 ;0c4=0; TEACH=1;SAVE=1;AUTO=1;HOME=1;
} /istop
(] =1 & & 2D & &tI===] & S tdumel) & & 15=] & & {6==0)
{

TEACH=1;SAVE=1;AUTO=0; HOME=0;

} /121



#include<regS1.h>
sbit oc1=P2/4;
sbit 0c2=P2A5;
shit oc3=P2/6;
sbit oc4=P247;
sbit TEACH=P2*0;
shit SAVE=P2/1;
sbit AUTO=P2/2;
shit HOME=P243;
shit enc1=P3/0;
sbit enc2=P3*1;
sbit enc3I=P3A2;
sbit encd=P3*3;
shit enc5=P374;
sbit enc6=P3*5;
sbit enc7=P3*6;
sbit m11=P0*0;
sbit m12=P0*1;
sbit m21=P0+2;
sbit m22=P0*3;
sbit m31=P0*4;
sbit m32=P0AS;
sbhit m41=P0*6;
sbit m42=P0+7;
sbit mS1=P1A0;
sbit mS52=P1+1;
sbit m61=P142;
sbit m62=P1+3;

CODE MCS-51 (2)




sbit m71=P124;
shit m72=P1+5;
sbit Im=P347;
int num[30};
char side[30];
char motor,true,mot;
int sum,ss;
int c,1,b=~0;
void delay(int time)
{
Int L);
for(i=0;i<time;H+)
for(]=0;j<250;j++);
}
vold encoder(unsigned char y)
{
switch(y)
{
case 1:
{
motor=1;
if(b!=enc1) {sum++;b=encl;}
} break;
case 2:
{
motor=1;
if(b!=encl) {sum—;b=encl;}
} break;
case 3:

{
motor=2;



if(bl=enc2) {sum++;b=enc2;}
} break;
case 4:
{
motor=2;
if(b!=enc2) {sum—;b=enc2;}
} break;
case 5;
{
motor=3;
iftb!=enc3) {sum++;b=enc3;}
} break;
case 6:
{
motor=3;
if(b!=enc3) {sum—;b=enc3;}
} break;
case 7:
{
motor=4;
If(b!=enc4) {sum-++;b=enc4;}
} break;
case 8:
{
motor=4;
if(bl=enc4) {sum--;b=encd;}
} break;
case 9:
{
motor=5;
if(b!=encS) {sum++;b=encs;}



} break;

case 10:
{
motor=3;
if(b!=enc5) {sum—;b=encs;)
} break;

case 11:
{
motor=6;
if(b!=enc6) {sumr++;b=enco;}
} break;

case 12:
{
motor=6;
f(b!=enc6) {sum-—;b=enc6;}
} break;

case 13:
{
motor=7;
if(b!=enc7) {sum++;b=enc7;}
} break;

case 14:
{
motor=7;
if(b!=enc7) {sum—;b=enc7;}
} break;

}

}
vold recelve(}

{
if{oc]==0& &oc2==0 & & 0cI==0 & &ocd==0)



{ m11=1;m12=0;m21=1;m22=1;m41=1;md2=1;m51=1;m52=1;m61=1;m62=1;m71=1;
m72=1;m31=1;m32=1;encoder(l);

}/m1

iNocl=—0& &oc2=0 & K ocI==0 & &ocd==1)

{ m11=0;m12=1;m21=1;m22=1;m41=1;m42=1;m51=1;m52=1;m61=1;m62=1;m71=1;
m72=1;m31=1;m32=1;:encoder(2);}//m1

ifoc1==0 & &oc2==0& & o0cI==1& & 0c4=0)

{ m21=1;m22=0;m11~1;m12=1;m41=1;m42=1;m51=1;m52~=1;m61=1;m62=1;m71=1;
m72=1;m31=1;m32=1;encoder(3);}//m2

iNocl=—0& &oc2==08& &ocI==1& &ocd==1)

{ m21=0;m22=1;m11=1;m12=1;m41=1;m42=1;m51=1;m52=1;m61=1;m62=1;m71=1;
m72=1;m31=1;m32=1;encoder{4);

}/m2

Noc1==0& &oc2==1& & oc3==0& &ocd==()

{ m31=1;m32=0; m21=1;m22=1;m11=1;m12=1;m41=1;md2=1;m51=1;m52=1;m61=1;
m62=1;m71=1;m72=1;encoder(5);

}H/m3

ifocl==0& &oc2==1& &ocI=0& &ocd==1)

{ m31=0;m32=1;m21=1;m22~1;ml1=1;m12=1;m41=1;m42=1;m51=1;m52=1;m61=1;
m62=1;m71=1;m72=1;encoder(6);

}//m3

if(ocl=0& &oc2==1 & &ocI=] & &ocd=—0)

{ m41=0;m42=1;m51=1;m52=0;m21=1;m22=1;m11=1;m12=1;m61=1;m62=1;m71=1;
m72=1;m31=1;m32=];encoder(7);

}/md

iocl==0& &oc2=1 & &ocI==1& &ocd==1)

{ m41=1;m42=0; m51=0;m52=1;m21=1;m22=1;m11=1;m12=1;m61=1;m62=1;m71=1;
m72=1;m31=1;m32=1;encoder(8);

}//m4

iocl>=1& &oc2==0& &ocI==0& &ocd—()

{ m41=1;m42=0; m51=1;m52=0;m21=1;m22~=1;m11=1;m12=1:m61=1;m62=1;m71=1;



m72=1;m31=1;m32=1;encoder(9);
}/mS
iflocl==1 & & 0c2==0 & & 0c3 ==& & 0cd==1)
{ m41=0;m42=1;m51=0;m52=1;m21=1;m22=1;m11=1;m12=1;m61=1;m62=1;m71=1;
m72=1;m31=1;m32=1;encoder(10);
Y/mS
ifoc]==1& &oc2==0& &ocI==] &&ocd==0)
{ m61=1;m62=0;m21=1;m22~=1;m11=1;m12=1;m41=1;m42=1;m51=1;m52=1;m71=1;
m72=1;m31=1;m32=1;encoder(11);
}//mé
if(oc]lm=] &&Loc2=={& & 0cI==1& &ocd=—1)
{ m61=0;m62=1;m21=1;m22=1;m11=1;m12=1;m41=1;m42=1;m51=1;m52=1;m71=1;
m72=1;m31=1;m32=1;encoder(12);
}//mé
oc]=1& &oc2==]1& & oc3=—0&&ocd==0)
{ m71=1;m72=0;m21=1;m22=1;m11=1;m12=1;m41=1;m42=1;m51=1; m52=1;m61=1;
m62=1;m31=1;m32=];encoder(13);
}//m7
Mocl==1& &oc2==] & & ocI==D & &ocd==1)
{ m71=0;m72=1;m21=1;m22=1;m11=1;m12=1;m41=1;md2=1 ;m51=1;m52=1;m61=1;
m62=1;m31=1;m32=1;encoder(14);
H/m7
Ioc1==1&&o0c2==1& &ocI==1& &ocd==)) {P1=0xiT;PO=0x1fT;}
}
void homework()
{ m61=0;m62=1;delay(2000);P1=0x{T;P0=0xfY;
m21=1;m22=0;if{lim==1) {while(lim==1);} P1=0x{f; PO~0x{T;delay(20);
m31=1;m32=0;delay(3000); F1=0xfl;P0=0xfT;
m31=0;m32~1;if{lim==1) {while(lim==1);}P1=0x{T; P0=0x{r;delay(20);
m71=0;m72=1; ifllim==1) {while(lim==1);}P1=0x{T;P0=0x{T;delay(20);
m41=0;m42=1;m51=0; m52=1;1f{lim==1){while(lim==1);} P1=0x{f; PO=0x1T;delay(20);



{/cirmS
m41=0;m42=1;m51=1;m52=0;delay(1000); P1=0x{T; PO~0xfT;
m41=1;m42=0;m51=0; m52=1;if(lim=1){while(tim==1);} P1=0xff; P0=0x{T;delay(20);
{/downm4
m11=1;m12=0;if(lim==1) {while(lim==1);} P1=0x{T; PO=0x{l;delay(20);
}
void encoderd(unsigned char g)

{
switch(g)

{

case 1: if(bl=encl) {ss—;b=encl;}break;
case 2; If(b!=encl) {ss++;b=encl;}break;
case 3: if(b!=enc2) {ss—;b=enc2;}break;
case 4: if{(b!=enc2) {ss++;b=enc2;}break;
case 5: if(b!=enc3) {ss—;b=enc3;}break;
case 6: if(b!=enc3) {ss++;b=enc3;}break;
case 7: If{(b!=encd) {ss~:b=encd;}break;
case 8: if(bl=encd) {ss++;b=encd;}break;
case 9: if(b!=encS) {ss—;b=encS;}break;
case 10: If{b!=encs) {ss++;b=enc5;}break;
case 11: If{(b!=enc6) {ss—;b=enct;}break;
case 12: if{b!=enc6) {ss++;b=encé;}break;
case 13: if(b!=enc?7) {ss—;b=enc7;}break;
case 14: if{b!=enc7) {ss++;b=enc7;}bresk;
}

}

vold driver()

{
if(mot=—1)

{ if{ss>0)
{ m11=1;m12~0;



while{true==1)
{
encoderd(1);iffocl==1& &oc2==1& &ocI==1&&ocd==0) {ss=0;} if(ss==0)

true=0;
}
}
if{ss<0) {m11=0;m12=1;
while(true==1)
{
encoderd(2);if(ocl==1& &ac2=]1 & &ocI=1&&ocd==) {s8=0;}if{ss—0)
true=0;
}
}
}
if{mot=—2)
{
if{ss>0)
{ m21=1;m22=0;
while(true=1)
{
encoderd(3);iflocl=1& &o0c2==]1& &ocI==1& Kocd=—=0) {se=0;}if(ss==0)
troe=0;
}
}
if(ss<0)
{
m21=0;m22~1;
while(true=1)

{
encoderd(4);if{foc] ==1& &oc2==1 & &ocI==] & &ocd=0) {ss=0; }H{(ss===0)
true={;



}
Iflmot=13)

{ N(zs>0)
{ m31=1;m32=0;
while(true==1)
{
encoderd(5);iflocl—1& &oc2=—=1& &oc3=1&&ocd=10)  {ss=0;}if(s5==0)
true=0;
}
}
if(ss<0) {M31=0;m3I2=1;
while(true==1)
{
encoderd(6);if(ocl==1& &oc2==1 &&ocI==1 &&ocd=0) {s8=0;} L{ss=)
true={;
}
}
}
if{mot==4)
{
1Rss>0)
{ md41=0;md42=1:m51=1:m52=0;
while{true==1)
{
encoderd(7);if{ocl=—1& &oc2==1 & &KocI==1&&ocd==0) {ss=0;}if(s5==0)
true=0;



{
m41=1;m42=0; m51=0;m52=1;
while(true==1)
{
encoderd(8);1f{oc1==1 & &oc2==] & &oc3r=1& & ocd==0)
true={;

}
If(mot==5)
{ iNss>0)
{m41=1;md2=0;m51=1;m52=0;
while(true=1)
{
encoderd(9);if{oc]1=1& &oc2 =] & &ocI==1 &&ocd==0)
true={);
}
}
if(ss<0) {m41=0;m42=1;m51=0;m52=1;
while(true==1)
{
encoderd(10);if{oc]l==1& &oc2==1& &ocI==1 & &ocd==0)
true=0;

If{mot==6)
{
INss>0)
{ m61=1;m62=0;
while(true==1)

{ss=0;}1Nas==0)

{s5=0;} if{s53==0)

{se=0;}if(ss==0)



encoderd(11);1f(oc]==1 & &oc2==1 & &oc3=—1& &ocd=—0) {ss=0;}1f{s8=—0)

true=0;
}
}
if(ss<0)
!
mé1=0;m62-=1;
while(true==1)
{
encoderd(12);if{oc]==1& &oc2==1& &ocI==1& &ocd=0) {ss=0; Hi(vs==0})
true=0;
}
}
}
if(mot=T)
{ 1N(ss>0)
f m71=1;m72=0;
while(true=1)
{
encoderd(13);if(ocl=1 & &oc2=—1& &oc3==1&&ocd=0) {s5=0;}if(ss==0)
true=(;
}
}
if(ss<0) {mT71=0;m72=1;
while(true=1)
{
encoderd(14);if{oc1==1 & & oc2==]1 & KocI==1 & &ocd==0) {85=0;}if(ss==0)
true=0;



}
main()
{ delay(1000);
PO=0xiT;
P1=0xff;
P2=0xfT;
P3={xfT;
b=0;true=1 ;c=0;motor=0;
sum={;85=0;
for(l=0;1<30;H+)
{
num[i]=0;side[t]=0;
}
while(1)
{
TEACH=1;
IRTEACH==0)
{
recelve();
}
else
{PO=0xiT;P1=0xil;}
AUTO=1;
INAUTO—=0&&HOME~=1)

{ for(i=0;1<30: 1)

{ ss=num|i];
moi=side[i];
true=l;
driver();
PO=0xf;P1=0xiT;delay(100);



}
lim=0;delay(20);lim=1;
homework();
delay(2000);
}
SAVE=1;
f(SAVE==0)
{num[c]=sum;
side[c]=motor;
e+
sum=0;motor=0; P0=0xiT;P1=0x{T;
while(SA VE==0);
}
HOME=1;
IHOME=—0&&AUTO==1)
{
homework();
while(HOME=—=0& &AUTO==1);
}
INAUTO=~0& & HOME~()
{
for(i=0;i<30;H+)
{
num[i]=0;side[i]=0;
}

sum=0;motor=0; P0=0xfl;P1=0xff;whlle(HOME=~—0 & & AUT O==0);
}



CODE VISUAL BASIC

Public pwrite As Integer

Private Sub Commandl_Click{Index As Integer)
Out pwrite, &H10

End Sub

Private Sub Command10_Click()
Out pwrite, &HB

End Sub

Private Sub Command11_Click(Index As Integer)
Out pwrite, &HC

End Sub

Private Sub Command12_Click(Index As Integer)
Qut pwrite, &HD

End Sub

Private Sub Command13_Click(Index As Integer)

Out pwrite, &HE

End Sub

Private Sub Command14_Click(Index As Integer)
QOut pwrite, &HF

End Sub

Private Sub Commandl5_Click(Index As Integer)
Out pwrite, &HO

End Sub

Private Sub Command16_Click(Index As Integer)
Out pwrite, &H1

End Sub

Private Sub Command17 Click(Index As Integer)
Out pwrite, &H2

End Sub

Private Sub Command18_Click(Index As Integer)



Out pwrite, &H3

End Sub

Private Sub Command19_Click()
Out pwrite, &H12

End Sub

Private Sub Command2_Click()
Out pwrite, &H11

End Sub

Private Sub Command20_Click()
Out pwrite, &H20

End Sub

Private Sub Command3_Click()
Out pwrite, &H4

End Sub

Private Sub Command4 Click()
Out pwrite, &HS

End Sub

Private Sub Command5_Click()
Out pwrite, &H6

End Sub

Private Sub Commandé_ Click({Index As Integer)
Out pwrite, &H7

End Sub

Private Sub Command7_Click(Index As Integer)
QOut pwrite, &HE

End Sub

Private Sub Command8_ Click(Index As Integer)
Out pwrite, &H9

End Sub

Private Sub Command9_Click()
Out pwrite, &HA

End Sub



Private Sub Form_Load()
pwrite = &H378

End Sub

Private Sub Optionl Click()
Out pwrite, &H13

End Sub

Private Sub Option2_Click()
Out pwrite, &H14

End Sub
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Features

Compatlble with MCS-51™ Products

* 4K Bytes of In-System Reprogrammable Flash Memory
— Endurance: 1,000 Write/Erase Cycles

* Fully Static Operation: § Hz to 24 MHz

* Three-Level Program Memory Lock

* 128 x 8-Bit Internal RAM

+ 32 Programmable I/O Lines

* Two 16-Bit Timer/Counters

+ Six Interrupt Sources

+ Programmabie Serial Channel

* Low Power Idle and Power Down Modes

Description

The ATBYC51 is a low-power, high-performance CMOS 8-bit microcomputer with 4K
bytes of Flash Programmable and Erasable Read Oniy Memory (PEROM). The
device is manufactured using Atmel's high density nonvolatile memory technology
and is compatible with the industry standard MCS-51™ instruction set and pinout. The
on-chip Flash allows the program memory to be reprogrammed in-system or by a con-
ventional nonvolatile memory programmer. By combining a versatile 8-bit CPU with
Flash on a monolithic chip, the Atmel ATBICS1 is a powerful microcomputer which
provides a highly flexible and cost effective solution to many embedded control appli-
cations.

TMEL

8-Bit
Microcontroller
with 4K Bytes
Flash

{continued)
i T i DiP
Pin Configurations P
F1.0 1)1 T 40 {1 veoe
P1.10 2 g [ PO.0 (ADE)
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lock Diagram

PO.0 - PO.7 P20 - P2.7
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Yee y F v r vy y
PORT O DRIVERS | l PORT 2 DRIVERS l
GND T 4 T
]
= RAM ADDR. PORT 0 PORT 2
REGISTER RAM LATCH LATCH FLASH
F 3 F ¥
r r
4 y y
r y
PROGRAM
B STACK
ACC ADDRESS |«
REGISTER POINTER REGISTER |
r h 4
4—» BUFFER [d—
TMP2 TMP1
PC o
ALU INCREMENTER
INTERRUPT, SERIAL PORT,
AND TIMER BLOCKS
PROGRAM |, o
psw COUNTER
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FSEN «
ALEFROG 4 TIMING | INSTRUCTION y DPTR  |4—p
ER | Ve » CONTROL | REGISTER
RST
PORT 1 PORT 3
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!
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The AT89C51 provides the following standard features: 4K
bytes of Flash, 128 bytes of RAM, 32 {/Q lines, two 16-bit
timer/counters, a five vector two-level interrupt architecture,
a full duplex serial port, on-chip oscillator and ciock cir-
cuitry. In addition, the AT89C51 is designed with static logic
for operation down to zero frequency and supports two
software selectable power saving modes. The Idle Mode
stops the CPU while allowing the RAM, timer/counters,
senal port and interrupt system to continue functioning. The
Power Down Mode saves the RAM contents but freezes
the oscillator disabling all other chip functions until the next
hardware reset.

Pin Description

Vee

Supply voltage.
GND

Ground.

Port 0

Port 0 is an 8-bit open drain bidirectional 1/Q port. As an
output port each pin can sink eight TTL inputs. When 1s
are written to port 0 pins, the pins can be used as high-
impedance inputs.

Port 0 may also be configured to be the multiplexed low-
order address/data bus during accesses to external pro-

gram and data memory. |n this mode PO has internal pul-

lups.
Port C also receives the code bytes during Flash program-
ming, and outputs the code bytes during program verifica-
tion. External pullups are required during program verifica-
tion.

Port 1

Port 1 is an 8-bit bidirectional VO port with internal pullups.
The Port 1 output buffers can sink/source four TTL inputs.
When 1s are written to Port 1 pins they are pulled high by
the internal pullups and can be used as inputs. As inputs,
Port 1 pins that are externally being pulled low will source
current (|, ) because of the internal puliups.

Port 1 also receives the low-order address bytes during
Flash programming and verification.

Port 2

Port 2 is an 8-bit bidirectional /O port with internal puilups.
The Port 2 output buffers can sink/source four TTL inputs.
When 1s are written to Port 2 pins they are pulled high by
the internal puliups and can be used as inputs. As inputs,
Port 2 pins that are externally being pulled low will source
current (I, ) because of the internal pullups.

Port 2 emits the high-order address byte during fetches
from external program memory and during accesses to
external data memory that use 16-bit addresses (MOVX @
DPTR). in this application it uses strong internal pullups

ATMEL

when emitting 1s. During accesses to external data mem-
ory that use 8-bit addresses (MOVX @ R!), Port 2 emits the
contents of the P2 Special Function Register.

Port 2 also receives the high-order address bits and some
control signals during Flash programming and verification.

Port 3

Port 3 is an 8-bit bidirectional 1/Q port with internal pullups.
The Port 3 output buffers can sink/source four TTL inputs.
When 1s are written to Port 3 pins they are pulled high by
the internal pullups and can be used as inputs. As inputs,
Port 3 pins that are externally being pulled low will source
current (J; ) because of the pullups.

Port 3 also serves the functions of various special features
of the AT89C51 as listed below:

Port Pin Alternate Functions

P3.0 RXD (serial input port)

P3.1 TXD {serial output port)

F3.2 INTO {external interrupt 0}

P3.3 TNTT (external interrupt 1)

P3.4 TO (timer O external input)

P3.5 T1 {timer 1 external input)

P3.6 WR (external data memory write strobe)
P3.7 RD (external data memory read strabe)

Port 3 also receives some control signals for Flash pro-
gramming and verification.

RST
Reset input. A high on this pin for two machine cycles while
the oscillator is running resets the device.

ALE/PROG

Address Latch Enable output pulse for latching the low byte
of the address during accesses to external memory. This
pin is also the program pulse input (PROG) during Flash
programming.

In normal operation ALE is emitted at a constant rate of 1/6
the oscillator frequency, and may be used for external tim-
ing or clocking purposes. Note, however, that one ALE
pulse is skipped during each access to external Data Mem-
ory.

If desired, ALE operation can be disabled by setting bit 0 of
SFR location 8EH. With the bit set, ALE is active only dur-
ing a MOVX or MOVC instruction. Otherwise, the pin is
weakly pulled high. Setting the ALE-disable bit has no
effect if the microcontroller is in external execution mode.

PSEN
Program Store Enable is the read strobe to external pro-
gram memaory.
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When the AT89C51 is executing code from external pro-
gram memory, PSEN is activated twice each machine

cycle, except that two PSEN activations are skipped during
each access to external data memory,

EANVpp

External Access Enable. EA must be strapped to GND in
order to enable the device to fetch code from external pro-
gram memory focations starting at 0000H up to FFFFH,
Note, however, that if lock bit 1 is programmed, EA will be
internally latched on reset.

EA should be strapped to V¢ for internal program execu-
tions.

This pin also receives the 12-volt programming enable volt-
age (Vpp) during Flash programming, for parts that require
12-volit Vpp.

XTALA1
Input to the inverting oscillator amplifier and input to the
internat clock operating circuit.

XTAL2
QOutput from the inverting oscillator amplifier.

Oscillator Characteristics

XTAL1 and XTALZ are the input and output, respectively,
of an inverting amplifier which can be configured for use as
an on-chip oscillator, as shown in Figure 1, Either a quartz
crystal or ceramic resonator may be used. To drive the
device from an external clock source, XTALZ should be ieft
unconnected while XTAL1 is driven as shown in Figure 2.
There are no requirements on the duty cycle of the external
clock signal, since the input to the internal clocking circuitry
is through a divide-by-two flip-flop, but minimum and maxi-
mum voltage high and low time specifications must be
observed.

It should be noted that when idle is terminated by a hard
ware reset, the device normally resumes program execu-
tion, from where it left off, up to two machine cycles before
the internal reset algorithm takes control. On-chip hardware
inhibits access to internal RAM in this event, but access to
the port pins is not inhibited. To eliminate the possibility of
an unexpected write to a port pin when Idle is terminated by
reset, the instruction following the one that invokes idle
should not be one that writes to a port pin or to external
memory.

Figure 1. Oscillator Connections

c2
| ® XTALZ
C1
e ) [ XTAL1
® GND

Note: C1,C2 =30 pF + 10 pF for Crystals

= 40 pF £ 10 pF for Ceramic Resonators

Figure 2. External Clock Drive Configuration

NC —————+ XTALZ

EXTERNAL
OSCILLATOR XTAL1
Idle Mode SIGNAL
In idle mode, the CPU puts itself to sleep while all the on-
chip peripherals remain active. The mode is invoked by GND
software. The content of the on-chip RAM and all the spe-
cial functions registers remain unchanged during this
mode. The idle mode can be terminated by any enabled =
interrupt or by a hardware reset.
Status of External Pins During Idle and Power Down Modes
Mode Program Memory ALE PSEN PORTO PORT1 PORT2 PORT3
Idle Internal 1 1 Data Data Data Data
Idle External 1 1 Float Data Address Data
Power Down Internal 0 Data Data Data Data
Power Down External 0 Float Data Data Data
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Power Down Mode

In the power down mode the cscillator is stopped, and the
instruction that invokes power down is the last instruction
executed. The on-chip RAM and Special Function Regis-
ters retain their values until the power down mode is termi-
nated. The only exit from power down is a hardware reset.
Reset redefines the SFRs but does not change the on-chip
RAM. The reset should not be activated before Vpg is
restored to its normal operating level and must be held
active long enough to allow the oscillator to restart and sta-
bitize.

Lock Bit Protection Modes

Program Memory Lock Bits

On the chip are three lock bits which can be left unpro-
grammed (U) or can be programmed (F) to obtain the addi-
tional features listed in the table below:

When lock bit 1 is programmed, the logic level at the EA pin
is sampled and latched during reset. If the device is pow-
ered up without a reset, the latch initializes to a random
value, and holds that value until reset is activated. It is nec-
essary that the latched value of EA be in agreement with
the current logic level at that pin in order for the device to
function properly.

Program Lock Bits Protection Type
LB1 LB2 LB3

1 U v U No program lock features.

2 P U U MOVC instructions executed | from external program memory are disabled from fetching code
bytes from internal memary, EA is sampled and latched on reset, and further programming of the
Flash is disabled.

3 P Same as mode 2, also verify is disabled.

4 P P P Same as mode 3, also external execution is disabled.

Programming the Flash

The AT89C51 is normally shipped with the on-chip Flash
memory array in the erased state (that is, contents = FFH)
and ready to be programmed. The programming interface
accepts either a high-voltage (12-volt) or a low-voltage
(Vo) program enable signal. The low voltage program-
ming mode provides a convenient way to program the
ATBPC51 inside the user's system, while the high-voltage
programming mode is compatible with conventional third
party Flash or EPROM programmers.

The AT89C51 is shipped with either tha high-voltage or
low-voltage programming mode gnabled. The respective
top-side marking and device signature codes are listed in
the following table.

Vpp =12V Vpp =5V
Top-Side Mark ATB9C51 ATBSC5H1
XXX 00OX-5
yyww yYyww
Signature (030H)=1EH {030H)=1EH
(031H)=51H {031H)=51H
(032H)=FFH {032H)=05H

The ATBSC51 code memory array is programmed byte-by-
byte in either programming mode. To program any non-
blank byte in the on-chip Flash Memory, the entire memory
must be erased using the Chip Erase Mode.

AIMEL

Programming Algorithm: Before programming the

ATBYCS1, the address, data and control signais should be

set up according to the Flash programming mode table and

Figures 3 and 4. To program the AT88C51, take the foilow-

ing steps.

1. Input the desired memory location on the address
lines.

2. Input the appropriate data byte on the data lines.
Activate the correct combination of control signals.

4. Raise EA/Vpp to 12V for the high-voltage programming
mode.

5. Pulse ALE/PROG once to program a byte in the Flash
array or the lock bits. The byte-write cycle is self-timed
and typically takes no more than 1.5 ms. Repeat steps
1 through 5, changing the address and data for the
entire array or until the end of the object file is reached.

Data Polling: The AT89C51 features Data Polling to indi-
cate the end of a write cycle. During a write cycle, an
attempted read of the last byte written will result in the com-
plement of the written datum on PO.7. Once the write cycle
has been completed, true data are valid on all outputs, and
the next cycle may begin. Data Polling may begin any time
after a write cycle has been initiated.

w

' Ready/Busy: The progress of byte programming can also

be monitored by the RDY/BSY output signal. P3.4 is putled
low after ALE goes high during programming to indicate
BUSY. P3.4 is pulled high again when programming is
done to indicate READY,
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Program Verify: if lock bits LB1 and LB2 have not been
programmed, the programmed code data can be read back
via the address and data lines for verification. The lock hits
cannot be verified directly. Verification of the lock bits is
achieved by observing that their features are enabled.

Chip Erase: The entire Flash array is erased electrically
by using the proper combination of control signals and by
hoiding ALE/PROG low for 10 ms. The code array is written
with all "1"s. The chip erase operation must be executed
before the code memory can be re-programmed.

Reading the Signature Bytes: The signature bytes are
read by the same procedure as a normal verification of
locations 030H,

031H, and 032H, except that P3.6 and P3.7 must be pulled
to a logic low. The values returned are as follows.

(030H) = 1EH indicates manufactured by Atmel
(031H) = 51H indicates 89C51

(032H) = FFH indicates 12V programming
(032H) = 05H indicates 5V programming

Programming Interface

Every code byte in the Flash array can be written and the
entire array can be erased by using the appropriate combi-
nation of control signals. The write operation cycle is self-
timed and once initiated, will automatically time itself to
completion.

All major programming vendors offer worldwide support for
the Atmal microcontroller series. Please contact your local
programming vendor for the appropriate software revision.

Flash Programming Modes

Mode RST PSEN ALE/PROG EANNpp : P26 | P27 | P36 | P37
Write Code Data H H/12v L H H H
.
Read Code Data H L H H L
Write Lock Bit - 1 H L H/12v H H H
—~
Bit- 2 H L HM2V H H L L
~
Bit- 3 H L H/12v H L H L
S
Chip Erase H L 1) HA2v H L L L
v
Read Signature Byte H L H H L L L L
Note: 1. Chip Erase raequires a 10-ms PROG pulse.

AT89C51 meee——————————



Figure 3. Programming the Fiash

AT89C51

Figure 4. Verifying the Flash

+5V +5V
AT89G51 —T ATB9CS1 ?
ADDR, 20 - A7) o Vee ADDR. A0 ATl o, Voo fod
OOOOH/OFFFH PGM OCOOQH/OFFFH PGM DATA
AB _ATT P20 - P23 PO 40 DATA A8 AT P20 - P22 PO -t(puusﬁdgg)
———» P26 — P26
SEE FLASH ———p P27 ALE [¢——— PROG SEE FLASH —»f P27 ALE
PROGRAMMING PROGRAMMING
MODES TABLE | —»| P36 MODES TABLE | — % P36 v
el P37 — % P37 "
—e—| XTALZ EA j—— V, Npp F—I‘ XTALZ EA f4¢——
3-24 MHz | 3-24 MHz |
] —
XTAL1 RST |#—— ¥, ﬂ— XTAL1 RST [4—— V,
GND PSEN GND PSEN
L I 1

Flash Programming and Verification Characteristics
Ta=0°C o 70°C, Voo = 5.0 + 10%

Symbol Parameter Min Max Units

Vep!! Programming Enable Voltage 11.5 12,5 v

Ipp!) Programming Enable Current 1.0 mA

el Oscillator Fraquency 3 24 MHz

taveL Address Setup to PROG Low 48t oL

toHAx Address Hold After PROG 4Bt o,

toveL Data Setup to PROG Low 48tc oL

toHDX Data Hold After PROG 48tc oL

tensH P2.7 (ENABLE) High to Vpp 48tc oL

tshoL Vpp Setup to PROG Low 10 1S

tons " Vpp Hold After PROG 10 s

taLaH PROG Width 1 110 us

tavayv Address to Data Valid 48t0y oL

teLay ENABLE Low to Data Valid 48tc oL

teHaz Data Float After ENABLE 0 48tc oL

tGHBL PROG High to BUSY Low 1.0 us

twe Byte Write Cycle Time 20 ms
Note: 1. Only used in 12-volt programming mode.
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Flash Programming and Verification Waveforms - High Voltage Mode (Vpp = 12V)

P1.0 - P1.7 | PROGRAMMING | ___VERIFICATION
P2.0 - P23 \ ADDRESS ﬁ ADDRESS —
— tavay
PORT 0 DATA IN "DATA OUT |
> tover  lorpx [
tavoL r < # topax
ALE/PROG o
tomoL [+, taron 4—»‘ tanst
=a A Yee NLOGIC 1
EA/Vpp L0GIC 0
—t — t
p2.7 EHSH teLay ~ — EHQZ
(ENABLE) !
‘ toma, —™
P34
(RDY/BSY) BUSY READY
: twe

Flash Programming and Verification Waveforms - Low Voltage Mode (Vpp = 5V)

PROGRAMMING VERIFICATION
P1.0 - P17 |—
P20 - P23 ADDRESS j ADDRESS
*— tavov
PORT 0 DATA IN DATA QUT p——
el ltorox [t
tavar torax !
ALE/PROG
fswo * e—toren—
—_— LOGIC 1
EANpp 200000075 LOGIC D
—> — 1 — t
P2.7 EreH ey —+ Fhaz
(ENABLE)
torHaL —|
P34__
(RDY/BSY) BUSY READY
twe
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Absolute Maximum Ratings*

Operating Temperature .............cocooeveeverennnn., -55°C to +125°C "NOTICE:
Storage Temperature ...........cccccococeeverevvireennn. -65°C to +150°C

Voltage on Any Pin

with Respect to Ground ............c.ccoeciivicnnn, -1.0V to +7.0V

Maximum Operating Voltage.........cc.coceceeveecee e, 6.6V

DC Output CUImBNt...........oeiviiecie e 15.0 mA

DC Characteristics

Ta=-40°C 10 85°C, Vne = 5.0V + 20% (unless otherwise noted)

Stresses beyond those listed under "Absolute
Maximum Ratings” may cause permanent dam-
age to the device. This is a stress rating only and
functional operation of the device at these or any
other conditions beyond those indicated in the
operational sections of this specification is not
implied. Exposure to absolute maximum rating
conditions for extended periods may affect device
reliability.

Symbol Parameter Condition Min Max Units
Vi input Low Voltage {Except EA) 0.5 0.2 Ve - 0.1
VL Input Low Voltage (EA) 05 0.2V:-03 v
Vin Input High Voltage (Except XTAL1, RST) 0.2V +08 Vec*+ D5 v
ViH1 Input High Voltage (XTAL1, RST) 0.7 Ve Vee + 0.5 Vv
VoL Output Low Voltage' (Ports 1,2,3) loL = 1.6 mA 0.45 v
Vos Output Low Voltage(") oL = 3.2 mA 0.45 v
{Port 0, ALE, PSEN)
Vou Output High Voltage fou = <60 pA, Voo =5V £ 10% 24 %
{Ports 1,2,3, ALE, PSEN) lor = 25 1A 0.75 Vg v
lon = =10 pA 0.9 Ve v
Vo Output High Voltage loH = -B0O PA, Vg = 5V £ 10% 2.4 v
(Port 0 in External Bus Maode) low = -300 A 0.75 Vee v
lon = -80 A 0.9 Vee v
li Logical Q input Current (Ports 1,2,3) Viy = 0.45V -50 LA
I Logical 1 ta 0 Transition Current Vin = 2V, VCC =5V £ 10% -650 BA
(Ports 1,2,3)
IL) Input Leakage Current (Fort 0, EA) 0.45 < Vyy < Ve +10 pA
RRET Reset Pulldown Resistor 50 300 KN
Cio Pin Capacitance Test Freq. = 1 MHz, T, = 25°C 10 pF
loe Power Supply Current Active Mode, 12 MHz 20 mA
ldle Mode, 12 MHz 5 mA
Power Down Made(®) Veg = 6V 100 uA
Voo =3V 40 HA
Notes: 1. Under steady state (non-transient) conditions, g, must be externally limited as follows:

Maximum I, per port pin: 10 mA
Maximum lg_ per B-bit port:

Port 0: 26 mA

Ports 1, 2, 3: 15 mA
Maximum total I, for all eutput pins: 71 mA
If Iy exceeds the test condition, Vg may exceed the related specification. Pins are not guaranteed to sink cument greater

than the listed test conditions.
2. Minimum V¢ for Power Down is 2V.

ATMEL
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AC Characteristics

(Under Operating Conditions; Load Capacitance for Port 0, ALE/PROG, and PSEN = 100 pF; Load Capacitance for all other

outputs = 80 pF}

External Program and Data Memory Characteristics

AIMEL

Symbol Parameter 12 MHz Oscillator 16 to 24 MHz Oscillator Units
Min Max Min Max
MeLoL Oscillator Frequency 0 24 MHz
tLHLL ALE Pulse Width 127 2tg oL -40 ns
taviL Address Valid to ALE Low 43 toLcL-13 ns
1 ax Address Hold After ALE Low 48 toLcL-20 ns
TR, ALE Low to Valid Instruction In 233 Moo -65 ns
tLpL ALE Low to PSEN Low 43 torcl-13 ns
tpLpH PSEN Pulse Width 205 StoLoL-20 ns
taLv PSEN Low to Valid Instruction In 145 3o 45 ns
texix Input Instruction Hold After PSEN 0 0 ns
tpxiz Input Instruction Floal After PSEN 59 toLoL-10 ns
toxay PSEN to Address Valid 75 teceL-8 ns
taviv Address to Valid Instruction In 312 Sto o -56 ns
tpLaz PSEN Low fo Address Float 10 10 ns
tRLRH RO Pulse Width 400 Bt o -100 ns
twLwH WR Pulse Width 400 Bto o -100 ns
treov RD Low to Valid Data In 252 StoLcL-90 ns
tRHDX Data Hold After RD 0 0 ns
tRHDZ Data Fioat After RD 97 2tc c1-28 ns
v ALE Low to Valid Data In 517 Bl oL -150 ns
tavpv Addrass to Valid Data In 585 Stp L -165 ns
twL ALE Low to RD or WR Low 200 300 teLeL-50 3oy oL +50 ns
tavwL Address to RD or WR Low 203 4ty o775 ns
tovwx Data valid to WR Transition 23 te oL -20 ns
tavwH Data Vatid to WR High 433 Tleic-120 ns
twHax Data Hold After WR 33 toLc 20 ns
triaz RD Low to Address Float 0 0 ns
tWHLH RD or WR High to ALE High 43 123 toLeL-20 teLcL+25 ns
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External Program Memory Read Cycle

o —=> o
ALE a N
Lo e N ot * tpLpH
avLL LLIV
— tup f
PSEN * * ey
toxa
| [t—tp az
tpxiz
tLLA)( L g
texix -
PORT 0 > AD - A7 ————K INSTRIN P » A0-a7 >
e by ——————
PORT 2 AB - A15 > AB-AlS
External Data Memory Read Cycle
“ LT >
ALE
LA B Y
PSEN « fLow .
<« Iry »
« tLiwe L4
RD « tLax >
b » iy < »lrppe
« by > t
RLAZ »* o t
| | RHDX
PORT 0 AG - A7 FROM RI OR DPL DATA IN AO - A7 FROM PCL INSTR IN
tarwL >
b tAVDV »
PORT 2 P2.0 - P27 OR A8 - A15 FROM DPH A8 - A15 FROM PCH
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External Data Memory Write Cycle

-« o -
ALE
L B VTR
PSEN
« iwe v b »
WR « ) ax >
« Ly o» tovwx » ¢ * 4 twhax
<« fowwn »
PORT 0 AD - A7 FROM RI OR DPL DATA OUT AO - A7 FROM PCL  iNSTR IN
-« tavwe >
PORT 2 P2.0 - P2.7 OR AB - A15 FROM DPH A8 - A15 FROM PCH

External Clock Drive Waveforms

0.2 Vg - 0.1V

.45V
teet >
External Clock Drive
Symbol Parameter Min Max Units
MeLee Osciltator Frequency 0 24 MHz
toL oL Clock Period 416 ns
tCHCX ngh Time 15 ns
telox Low Time 15 ns
toeH Rise Time 20 ns
teHeL Fall Time 20 ns
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Serial Port Timing: Shift Register Mode Test Conditions

{Vee = 5.0 V + 20%; Load Capacitance = 80 pF)

Symbol Parametar 12 MHz Osc Variable Osciilator Units
Min Max Min Max
berxr Serial Port Clock Cycle Time 1.0 12t el us
lavxH Output Data Sstup to Clock Rising Edge 700 10tgLe -133 ns
txHax Qutput Data Hold After Clock Rising Edge 50 e o -117 ns
ixHDX input Data Hold Aftar Clock Rising Edge 0 0 ns
IXHDV Ciock Rising Edge to Input Data Valid 700 10tep o -133 ns
Shift Register Mode Timing Waveforms
INSTRUCTICN 0 1 2 4 5 6 7 8
ALE
- " I
CLOCK
tQVXH - »
L] tXHQX
WRITE TO SBUF 0 1 2 3 4 5 6 7
v A
CUTPUT DATA txHov 4 e SETTI
CLEAR RI VALID VALID vALID VALID VALID VALID VALID VALID
v 'y
INPUT DATA SET RI
AC Testing Input/Output Waveforms(!)  Float Waveforms(?)
Veag- 0.5V 02 Vg, + 09V Vigan' O oL O
TEST POINTS Vi oaD — Timing Reference
o1y Points
0.45V 0.2 W - 01V - Vioas © L Vgt OV
Note: 1. AC Inpuls during testing are driven at Vg - 0.5V for  Nota: 1, For timing purposes, a port pin is no longer fioating

a logic 1 and 0.45V for a logic 0. Timing measure-
ments are made at V,, min. for a logic 1 and V|
max. for a logic 0.

AlMEL

when a 100 mV change from load voltage occurs. A
port pin begins to float when 100 mV change from
the loaded Vau/Vo level occurs.
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Ordering Information

Speed Power
(MHz) Supply Ordering Code Package Operation Range

12 5V + 20% ATBICE1-12AC 44A Commaearcial
AT89C51-12JC 44 (0°C to 70°C)
ATB9C51-12PC 40P6
ATB89C51-12QC 44Q
ATBACS1-12Al 444 Industrial
ATB9CS51-12JI 44) {-40°C 10 85°C)
ATB9C51-12P1 40P6
ATBIC51-12Q1 44Q
ATBAC51-12AA 44A Automotive
ATBOCS1-12JA 44 (-40°C to 105°C}
ATBIC51-12PA 40P6
ATBICS51-12QA 44Q

16 5V + 20% AT89C51-16AC 44A Commercial
ATBICS51-16JC 44, (0°C to 70°C)
ATBICS51-16PC 40P8
AT89CS51-16QC 44Q
ATBICS51-1BAl 44A Industrial
ATBICS1-16JI 44 {-40°C to B5°C)
AT89C51-16Pt 40P6
AT89C51-16Q1 44Q)
ATB9C51-16AA 44A Automotive
ATB89C51-16JA 44, {(-40°C to 105°C)
ATBICS51-16PA 40P6
ATBACS51-16QA 44Q

20 5V 1 20% ATB9CS51-20AC 44A Commercial
AT89C51-20JC 44) {0°C 1o 70°C)
AT89C51-20PC 40P6
ATB89C51-20QC 44Q
AT89CS51-20Al 44A Industrial
AT89C51-20J1 44) (-40°C to 85°C)
AT89CH1-20PI 40P86
AT89C51-20Ql 44Q
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Ordering Information

Speed Power
(MHz) Supply Ordering Code Package Operation Range
24 5V + 20% AT88CH1-24AC 44A Commercial
AT88C51-244C 44) (0°C to 70°C)
AT88C51-24PC 44P6
AT88C51-24QC 44Q
AT89C51-24Al 44A Industrial
AT83C51-24J| 44 (-40°C to B5°C)
AT89C51-24P| 44P6
AT88C51-244Ql 44Q
Package Type
44A 44 Lead, Thin Plastic Gull Wing Quad Flatpack (TQFP)
44! 44 Lead, Plastic J-Leaded Chip Carrier {PLCC)
40P6 40 Lead, 0.600" Wide, Plastic Dual Inline Package {PDIP)
44Q 44 Lead, Plastic Gull Wing Quad Flatpack (PQFP)
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TOSHIBA TA7257P

TOSHIBA BIPOLAR LINEAR INTEGRATED CIRCUIT SILICON MONOQLITHIC

TA7257P

BRIDGE DRIVER

The TA7257P is a Full Bridge Driver for blashed DC Motor
Rotation control.

Forward Rotation, Reverse Rotation, Stop and Braking
operations are available,

it's designed for Loading and Reel Motor driver for VTR
and Tape Deck, and any other consumer and industrial
applications.

TA7257P have Operation Supply Voltage terminal and
Motaor Driving Supply Voltage terminal independently
therefore Servo control operation is applicable.

FEATURES HSIP7-P-2.54

® Output Current Up to 1.5A (AVE), and 4.5A (PEAK). Weight : 1.88g (Typ.)

® 4 Function Modes (CW, CCW, STOP and Brake) are Controlled by 2 Logic Signals Fed Into 2 Input
Terminals.

¢ Build in Over Current Protector and Thermal Shut Down Circuit.

® Operating Voltage Range : Vcc (opr.) = 6~18V, V5 (opr) = 0~18V

BLOCK DIAGRAM
Ve

&

& (© vs

w1 G [3) oumt

coNtROL [
Nz G

THERMAL PROTECT
[ memas proec | £ %
| OVER CURRENT I
‘ . ) GND

[5) oum2

980910EBAL

@ TOSHIBA is continually working to improve the guality and the reliability of its products. Nevertheless, semiconductor
devices in general can malfunction or fail due to their inherent electrical sensitivity and vulnerability to physical stress.
it is the responsibility of the buyer, when utilizing TOSHIBA products, to observe standards of safety, and to avoid
situations in which a malfunction or failure of a TOSHIBA product could cause loss of human life, bodily injury or
damage to property. In developing your designs, please ensure that TOSHIBA products are used within specified
operating ranges as set forth in the most recent products specifications. Also, please keep in mind the precautions
and conditions set forth in the TOSHIBA Semiconductor Reliability Handbook.

The products described in this document are subject to the foreign exchange and foreign trade laws.

The information contained herein is gresented only as a guide for the applications of our products. No responsibility
is assumed by TOSHIBA CORPORATION for any infringements of intellectual propert]\: or other rights of the third
parties which may result from its use. No license is granted by implication or otherwise under any intellectual
property or other rights of TOSHIBA CORPORATION or others.

@ The information contained herein is subject to change without notice.
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TOSHIBA

TA7257P

PIN FUNCTION
PIN No. SYMBOL FUNCTIONAL DESCRIPTION
1 INT Input terminal
2 IN2 Input terminal
3 ouT1 Output terminal
4 GND GND terminal
5 ouT2 Qutput terminal
6 Vg Supply voltage terminal for Motor drive
7 V(ﬁ Supply voltage terminal for Logic
FUNCTION
iN1 IN2 ouT1 ouUT2 MOQDE
1 1 L L Brake
0 1 L H CW/CCw
1 0 H L CCW/CW
0 0 Stop
MAXIMUM RATINGS (Ta = 25°C)
CHARACTERISTIC SYMBOL RATING UNIT
Peak Vee (MAX.) 25
v
Peak Supply Voltage Operate | Vec (opr) 18
PEAK g (PEAK) 4.5
Qutput Current AVE. o (AVE) 15 A
Power Dissipation Pp 12.5 (Note)| W
Operating Temperature Topr -30~75 °C
Storage Temperature Tsig = 55~150 °C

(Note} Tc = 75°C
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TOSHIBA TA7257P

ELECTRICAL CHARACTERISTICS (Ta = 25°C)

TEST
CHARACTERISTIC SYMBOL| CIR- TEST CONDITION MIN. | TYP. | MAX. | UNIT
CUIT
Vee = 18V
lcct Output OFF stop mode - 6.5 13
Supply Current —_ Vee = 18V mA
lcc Output OFF CW /CCW mode - 10 20
Upper | VgqU — 0.7 1.0
, Lower | Vsgql Ve =18V, 1o = 0.1A —_ 0.6 0.9
Saturation Voltage —_— Y
Upper | VsaU Vee = 18V, I = 1.1 A — 1.0 1.4
Lower | Vsl cc="®vlo=1 — | 09| 13
Output Transistor |Upper | 1L U — — 100
— =1
Leakage Current |Lower | i L Vs =18V — — 00 | AA
VIN (H) : . 30 | — —
Input Voltage 1, 2 — |Tj = 25°C, pin® and pin @ v
s VIN (L) : — | — [ 08
. VE U — 20 [ —
—_— =1.0A Vv
Diode Forward Voltage VF L I 0 — T35 —
Limiting Current Isc — — — 3.5 —_ A
Input Current IIN — — — 1 10 LA
Pp - Ta TRANSIENT THERMAL RESISTANCE
18 300 T |
Rth
At (-c) = 6°C/W 100
Rth (j-a) = 100°C/W 3 EE i
12 N T T 1 £ -
%\ INFINITE HEAT SINK E 10 = t
X =he
\ 3 Pp = 1W
H gl—— 10°C/W HEAT siNK 3 m» J—I-
£ v a0 01 1 16 100 1000
20°C/ W \\ ’ '
HEAT SINK \\ \ PULSE WIDTH t {3}
4 g -
~ \
\\\ A
NQ HEAT SINK ~ N
AT SI " _\"‘w:§\
3 50 00 150 700
Ta {"Q)
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TOSHIBA TA7257P

APPLICATION NOTE
(1) Input circuit

Input circuit is shown in Fig.1. It's a "Low active” type voltage comparator that's one input
connect to Input terminal (pin @, or @) and the other to built-in temperature compensated
voltage reference (V1 = 1.4V Typ.)

If a voltage above VN (H) fed into the Input Terminal that means "Logic 1” and less than
VIN (L) or connect to GND means “Logic 0”.

v / Input comparator
l‘. IN (1:

Reference voltage (Vry = 1.4V}

7

V<IN ®pin

Y 2> VINH) I @pin is as well as

Fig.1

(2)  Basic application circuit

w3 O vee
=2
7 3
:1

Control <

input signal TA7257P

o—— (] 5
I

{(Note 1) Fig.2 shows the basic application circuit.

Optimum values of the C, R depend on the inherent constant of a motor and
parasitic C, R values around the circuit.
Normally, recommended to use 0.1 »F and 33 ().

(Note 2) Utmost care is necessary in the design of the output line, Vs, Vcc and GND line
since IC may be destroyed due to short-circuit between outputs, air contamination
fault, or fault by improper grounding.

(Note 3) Be careful when switching the input because rush current may occur.

When switching, stop mode should be entered or current limitation resister R
should be inserted.

(Note 4) The IC functions cannot be guaranteed when turning power on of off.

Before using the IC for application, check that there are no problems.

Fig.2
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TOSHIBA TA7257P

{3) Additional diode

i) If the braking operation is so loose, connect a additional diode between each output to GND,
(See Fig.3)

ii} if the back electromotive pulse generated in output coil is so strong.
Internally connected back electromotive suppression diode may be damaged by this pulse.
In such a case connect a additional diode between each output to Vcc. (See Fig.4)

i) In case of mounted on radiators, do not use silicon rubber.

O veo O vee
‘ ‘ * ‘ IF
s
TA7257pP %@
(5—
y
#

K T r Y
4 ” -

Fig.3 Fig.4

ON

TAT7257P

T

©
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TOSHIBA TA7257P

OUTLINE DRAWING
H5IP7-P-2.54 Unit : mm

e 16.0x0.2 3.010.2
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Weight : 1.88g (Typ.)
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August 1986

]
FAIRCHILD Ravisad March 2000

SEMICONDUCTOR ™

DM74LS04
Hex Inverting Gates

General Description

This device contains six independant gatas each of which
performs the togic INVERT funciion.

Ordering Code:

Order Number | Package Number Package Description
DM74LSD4M M14A 14-Lead Small Outfine Integrated Circuit (SOIC), JEDEC M5-120, 0.150 Narrow
DM74LS045. 14D 14-Lead Small Qutline Package (SOP), EIAJ TYPE Il, £.3mm Wids
DM74LS04N N14A 14-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300 Wide
Devices also available in Tape and Rea). Spacify by appending tha suffix leltar "X~ to tha ordering code
Connection Diagram Function Table
Vee I Ye a5 ¥6 A 1] T=A
Iu I:J lll |:| Iln |s |l Input Output
A Y
L H
H L

H = HIGH Lagic Level
L = LOW Lagkc Level

® 2000 Fairchild Semiconductor Corporation DS006345 www fairchildsemi.com
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DMT74L504

Absolute Maximum Ratingsnote 1)

Supply Voltage v
Input Voltage T
Operating Free Air Temperature Range 0°Cto +70°C
Storage Temperature Range -85°C to +150°C

Nota 1: The "Absolule Maximum Ratings” are those valuss bayend which
ihe safety of e davice cannol ba guarantaed. The davice should nal be
operated at these limits. Tha parameine values defined in the Elactrical
Characteristica tables are not guarantaed at tha absoluse maximum ratings.
The *Recommended Qperating Conditions" table will define the conditions
for actual device oparation,

Recommended Operating Conditions

Symbhaol Paramater Min Nom Max tnlts
Voo Supply Voltage 475 <] 5.25 v
Vi HIGH Leval Input Voltage 2 v
ViL LOW Level Input Voltage 08 v
lon HIGH Level Dutput Current -0.4 mA
ley. LOW Lavel Cutput Current 8 mA
Ta Free Air Operating Temperature 0 70 °C

Electrical Characteristics
over recommended operaling free air lernperatura range (unless otherwise noted)
8ymbol FParamster Conditions Min P Max Units
{Note 2)
v, Input Clamp Voltage Voo=Min =18 mA -15 v
Von HIGH Lavel Vg = M, oy = Max, a7 4 v
Quiput Voltage V) = Max
VoL LOW Level Ve = Min, tg = Max, 0.35 0.5
Cutput Voltage Vg = Min Vv
loL = 4 MA, Ve = Min 0.25 0.4
Iy Inpul Current @ Max Voo =Max, V=TV 01 mA
Inpul Yoltage
Iy HIGH Level Input Current Voo = Max, V| = 27V 20 A
b LOW Level Input Curreni Voo = Max, V)= 0.4V -0.36 mA
Ing Short Circuit Culput Current Vi = Max (Note 3} -20 -100 mA
lceH Supply Cumrent with Qutputs HIGH Ve = Max 1.2 24 mA
logy Supply Cument with Cutputs LOW Vo = Max 3.6 6.6 mA
Note 2: All typicals are at Voo = 5V, Ty = 25°C
Mata 3; Nol more than one outpul should be shorted al a tmae, and the duralion shouid not axcasd one sacand.
Switching Characteristics
al Voo = 5V and Ty = 26°C
Ry=2kil
Symbol Paramster € =15pF C =50pF Units
Min Max Min Max
L Prepagalien Delay Tima 10 4 1 ns
LOW-to-HIGH Leve! Quiput
[ Propagation Delay Time 3 10 4 15 ns
HIGH-1o-LOW Leve! Qutput

www. fairchildsemi.com




Physical Dimensions inches (milimeters) unless otherwise notar

9995 0344
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2008 g
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14-Lead Small Qutline Integrated Clrcuit (SOIC), JEDEC MS-120, 0.150 Narrow
Package Numbear M144,

v0SI¥LNG

3 www fairchildse mi.com



DM74LS04
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Physical Dimensions inches (millimetars) uniess otherwise noted {Continued)

LAND PATTERN RECOMMENDATION

A. CONFORMS TO ElAs EDR-7320 REGISTRATION,
ESTABLISHED |IN DECEMBER, 1998,

B. DIMENSIONS ARE IN MILLIMETERS.

FLASH, AND TIE BAREXTRUSIONS,
M14DRevEt

ALL LEAD TIPS
21Wx (AToTTe
- o
1.27TYP 0.35-0.51
DIMENSIONS ARE IN MILLUIMETERS
NOTES:

C. DIMENSIONS ARE EXCLUSIVE OF BURRS, MOLD

SEE DETAII A
— 1.8:0.1 ; ,___,(_
/
| If”flfﬁ% /s wy —— ) W
.l L_ 0152505 N s __f
~ B

015025

A —

- GAGE PLANE

_*'

SEATING PLANE

08" TYP
0.5[):0.15——‘ L—
1.26 —

Package Number M14D

PETAIL A

14-Lead Small Qutline Pachage (SOP), EIAJ TYPE II, 5.3mm Wide
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Physical Pimensions inches (millimeters) unless otherwise noted {Centinued)
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14-Lead Plastlc Dual-In-LIne Peckage (PDIP), JEDEC MS-001, 0.300 Wide
Package Number N14A

Fairchild does not assuma any responsibility for use of any circuitry described, no circuit patent licenses are implied and
Faircnild resarves the right at any time without notice to change said circuitry and specifications.

LIFE SUPPORT POLICY

FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF FAIRCHILD

SEMICONDUCTOR CORPORATION. As used hersin:

1. Life support davices or systems are devices or sysiems
which, {(a) are intended for surgical implant into the
body, or {&) support or sustain life, and (&} whose failure
to perform when properly used in accordance with
instructions for use provided in the labeling, can be rea-
sonably expected to result in & significant injury to the
user.

2

A critical component in any component of a lifa support
device or system whose failure to perform can be rea-
sonably expected to ceusa the failure of the life support
device or system, or to affect its safety or sffectiveness.

www.fairchildseml.com

www.fairchildseml.com
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