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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 langnage 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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Lep iwenesldimdeumbmnidesnsvzgueims ddsfise LeD Meldistoudoyaiuee
=t o @ ) ' o o = & A & d a
Aouidangludmvesiuisanui ldsunsniues fusezlamiodluTasnings Nexd



msuananan LCD Isitleuanaifidosnism

]

4

uouig

=

3 meoludqle® lulasnou nsamey

o/
@

4 o o
lUBT ATB9C1051AT89C2051 Hay AT89C4051 vxiinureanudrimiuldsunsuld 1, 2 uaz 4
Kbytes audan viwanuduziludnvasiuuumos Afiguouidlunsaulaoannse
wihnsaudoyadinhifs wezdudeyadufuilud lulnsnenTnsamed dnh 1000

¥ 3 ]
¥ TavldimTeeTusunsuiligeonuazsimbions - (mwsanedeya131dunmanddl

fodunn  dwuvednsnmsa(ADRRES) himusefies ldumisdoatuld  uddoyn
(ATA)musafveiideyamiouiuld vinmswgtumilousufinszarudmaunify 20

¥ 1
visfian i dsiumndesmadioudeyalanasluudazussia srdesiidumitvosussvian

! ay Y { o o J 1o = =
lidu  uazmsfezidendwauvesusiia YuogiulTnauoseyaidsanisziioy
(7] ] 1 ¥ 9/ = o ar
Uﬂmﬂmawuﬂ1ﬂmmmwmmmmﬂaga“lumiwuuiﬂmnsmwm 2000 VIR BINIL

¥
Honl9mitennuswNg 2 Kbytes Tauiiuoniasasiaua 0000H - 07FEH

J 1 o o o
MmN 2.3 veanudrdmsuRu Tdsunsuvealed lulnsaou nsama

waeesd (Adress) <inya {data)
wupuls w4 | esuls watni 3 {aumwls wind 2 | ausis wind 1 Lauswie wdhi 2 | susuis w1
AISIALAATIAL2IA T AI0IAT [AS | A7 [ Re | &S | a4 [a3 [A2 [at |40 §D7 [os DS (04 (D3 1oz [o1 Too
addro0o0il ¥ [0 ]0]ofolofo|olo|o|otololololole
B& [ XXX X% [% |e =
. —
IZSBFYtefm? Ay 8 der 3ol uct
X 1% %% ]%{%d e e
1 kbytes O0QOH - 03FFH
bakbytes AF P FARE =S
2 kbytes DOOOH - O7FFH
g% | x| A S S R o »
4 kbytes 00Q0H - OFFFH
- | A I N S -
I 1 I I 1 I I e |
E4kbytes O000H - FFFFH
addrFFFFﬁ,_ I I DR 1l1|1|111|1|1|11
v L w a4 g
2. ﬂuaﬂﬂ'l'lﬂ‘ﬂ’lﬁ‘lﬁ'iﬂlﬂil"“ﬂy‘ﬁ {Data Memory)
] o 9 a EY ad w 1Y 'I F'd i‘_] ]
ﬁu’JUﬂTmi]'ﬁlﬂiJuﬁ(RAM) WMHIHNNUINEIUBYS ALYDYDDIITNIUM

wasonlulnsnouInsawed Wimsmsatlszuaama viafumdeyafiee ¥y
uTnsnou Insamedilszuanaluvaziy wazsrimihfidhy qusn (Stacnadan (day
vosauanvzaTsludrdude i) sndandie wu duftunioslulasnilddmiuguems
Arodandindeudoyamiunn  wiegamgiiduiligiy  wdwinmissanus Tilsunsy

o o 2 o ' A & -
HEad318017 Hanyh LCD WUy ﬁﬂlﬂﬂﬂ‘}'ﬂﬂlﬂﬂﬂlﬂim uﬁ'mﬂmmm‘lwaﬂﬂswm 11
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doyaiitiunm uazqumpiiuiisdmualiluadusndoemo sazazwisdlouatoya
Tmisnaty Sufumsheeimndeyadu 18 sxdosiimdeiiolldsosl3dmsuiedss
Idudalodanoana wiefl Sond1 Battery backup * dmfuledluTnsnouTnsmaefived
AT89C1051 szfimituanuififudoyn’ld 64 bytes dIUATSOC2051 Lz ATS9CA051 1l

' s A d g
vwanuNAnudoya 'l 128 bytes

" ° ' ! -]
MMM 24 ﬁlum‘u\‘ilmﬂlﬂiﬂ“ll'ENYI‘LJ'JU‘F]')'lll%"l“ﬁﬂlluﬂﬂ'lﬂslu(lntemal data memory)

uammmsH (Adress) uaamsH [Adress)

gl udnd 2 |inugule wdnd 1 Jireguls wand 2 {iauguls wimd t
a7[a6]a5] a4 a3[az]a1]a0|a7 [a6 [AS A4 A3 |42 [AL |40 |addr i

addr FFH 3
1 (119111111
Lo Evifivianau SR
dnyaiAu 128 1ud -+ \ Emmas o
addeBOH tjojajojojojorey | J | | [ :
addr?7FH ol1l1l1l1l1i1 1\L Enfediny Al tmens addr8oH
addtmirgarnd
dioyavunliiAiul 28 Tud
Clogjo|(o|o0{O0|DB|D niiedisya oo duwindy

addr 0DOH

1 o 9 @ ] r W E ] =l
niwanuideyomeludunisdnvesnis iyoulddniuaesdiuie
[] e ¥ o 1 s o 9t o 1A g 1
nihsanwiweyanely 128 ludszflumizrsanudriiFoum legidumisuoansa
1 o [ ) { A U A
00H-7FH uazwiseanudiluduvriaienmsaf 8oH-FFH davedludiuvesiimmesinme
(Special Function Register) Tudauusanissanuiildonmall ssuanslddegil2io Tae

E4 ] ] ]
#unveamisanuieyamolufidumiwenmsa 00H-7FH Adiannsativziniseoniiiy

W
Audouladail

1. Auilumizeanuioya @swdumiish 00H-1FH $1uau 32 Tud sgninis

ke

1 1 3 1 7 o § 4 1
enifu ngu Fendh uusd (Bank) uazhumazuwed 958 8 lud dweaslugiio Aunluug
ey o o a a = | =
azuuenvzgn IFoudluiiawesildauiill Giawes ro-r7 hisTmmesativinag 8 fin
PN o 1 Qo [ 1 = ¥
3o 1 lud ) Taofi3demed RO szagludumiasnvesusazinsd uag S3mnod R7 svaglu
Aumsgaevesdazunen lumnhllldou wifenldtames rRo-rR7 T&RvLed
¥ A = 3 a 1 et
ife2 wazdon ldWuNvesifames Ro-R7 Tunnenlaqnld Tasasdmmusmdoyaiivanes
! e o . . . 1 e ' A 5
PSW TuduunssTamesnnIz (Special Function Register) 170 13 ldfmunailaqiae o
w ¢ o = dain 4
mssealdiy ledlulasnounsaaes szgadmun THGuduldounsiames Ro-r7 1u

[] e o ] 4 o q‘: a 1 Qs i
HHWAITUTATUH IR O 11’?!.8{1 ﬂquusluﬂﬁmaﬂmuﬁuiumuusﬂq ﬁ'ﬁlzﬂw'i'lu
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Aviuarilan  lumsdenldiustamesuusdaun  (eldfindiawey  Ro-R7IM
HUWATLT IR WA UL 0 ﬁgﬂf‘i1wuﬂuﬂﬁm11fuﬁau)

2. ﬁuﬁiuwﬁwmmﬁﬁ'wﬂaﬂwﬁlu (u33) Aumaupasaf 20H-2FH $1147U 16
Tud dudiienseldouludnuuemndrdoyauun Tudwisuuufiale uasaunsods

Q T = = 1 a 1 4 ~ 3 é =1 %3 )
AumiauuiinldTasase dodszyduminiedovesiimiug 18 dvzidrofueginay

€

=

U 128 Ua unazdnsiivuoavd i vesinde 00H-7FH Teesumusiiah 00H Afe

e =

=)

veyavesiiadigaludumuuenasafl 200 u3o 1519198001204, 1) uazdumsisvesiinf
7FH fodeyaiiagegaludumiweamsadl 2/ wioimio1a5un (200.7) M3ds dumsde
- o 9 © ¥ d 4
uuudassvinla Wlsunsusitaldsami v
- r ] ¥ ]
3. WnRvSHumibea Ny teya ludwmilef 308-7FH vadluiufives

' 5/
wianuilFouirll vaznsdadesudoynludunisine vesmiennuidmioy

[
o 1

a T Y o q’: 3y y
Sedumisteyaldludnvazveuwuludmniu - uasfuiduiisesse 19iuauan’d

(:wnz@uArBITUAn By luTeanieAUTLY SFR)
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7FH
wnddayreuulued
1FH R/
1 General Purpose RAM R5
- R5
2FH|7FH [7EH |7DH [7eH | 78H [7aH 79 | 7om
R4
2EH|7TH | TER | TSH |74 [ T3H | TaH | F1H | ToH FE3
2DH sFH| 6ER | 6DH | sch| 6B [5an| s9R| sar RZ
2¢H 67| 66 [ 65H] mem| 631 | 62H | 51K | BoM R1
18H RO
2BH| 6FH [6EH | €DH [8CH | 8BH [5aM | saH | s8H
17H R/
2AH|6TH |s8H | s8M | 84n4 | 831 |s2r [ 811 | 501 R6
Bit DGH [4FH [4EH (400 [ack |48+ [+aH [+9H |48 [*15]
Addrass Ra
28H|47H [46H | 46H |#4H | 43H | 42H [ +1H [40H
LntatiDnJ 3
. e . 27H| 3FH [3eH |30H [acH |38H [3aH [3sH [38n
ooy =3p]
wuufie 26H|37H [36H | ¥8H |34H [ 330 |32 [31H |30H KT
U Reluel
2EH|2*H |28H |2DH |acH |2BH [2AH |20H |28H 10H RO
24 H| 271 J26H {26H | 24H | 23H [22h |29 [z0m OFH R/
23H | 97H [1EH [10H |1oH [1BH |140 [19H 184 Eg
22H([17H [16H | 18H {14H | 13H [12H (191 [10M gl
21H|0FH [oEH | 0DH | 0CH | 0BH |04H [09H | 08H R3
208 o111 {06k ] a5 | o4r | 031 |azr |ovr | oom R2
~ T b Ri
BAMNK3 RO
18H =¥ ‘_S_TACK
17H T
BANKZ2
104 RS
oFH =3\
BANK1 R3
0BH
oFH R2
Defaule Register BANKO ECI]
DOH

d' ‘; q' “o ¥ o I - oA
1 2.20 Audiusnumisa nusideyaludumah 300771

r ¢ a o & 1 aa o
WA IS AU ase SN W (Special Function Register)

ey I's Py ooy =
Siamediaiznie SIAADTWAY (Special Function Register) 1119 1unmsnaugums
o o [} 1 0o o i &
WmvedlulnsnouInsawes  szoglumissaudidumisuoansail  SOH-FFH a4
= WA B 9 - - & @ ' a9
aninvsonldEeundsaamed 1 lauase Winovzundomud e ad 18

aa o 'Y
samwasmnIzzlsznoudu
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Byte Address Bit Address
FFH

FOH | F7n [Fer [Fsk [Fad [Fan [ran [Fan [Fon | B

E0H (e IEEH |E5H |E4H [E:—lH |E2H |E1H ]EDH ACC

CY AC_FO RSL RSO OV FL P
DOH {p7H ED&H IDSH |D4H |D3H IDEH [D1H |DDH PSw

B&H |erH |BEH IBDH IBCH IE-BH ]anH IEBH ‘BBH (=]

BOH [B74 |36H]534[B4H|33H[32Hfam |BuH P3

EA ET2 ES ET1_EX1 ETO EXD
ABH | AFH [aEH [ADH | acH [asH [aar [ aoH [asH | TE

ADH A?H]A&H|A5H|A4H]A3—||A2H|A1H|A0H p2

S9H Idams S TETuRGLDR SBUF

SMO SM1 SM2 REN TBS TBE T1 Rl
98+ | 9FH [ 9EH [90H]9CHIQBH]9AH|99H|93H SCON

a0H 97H196H [ o5 }94H[93H]92H [s1+ |9IJH PI

8DH s ofindaeitu sediutio TH1
8CH iR oA Tuseoiutin THO
8BH “Wawmetidoldtusediuton TLL
BAH YLimr o Tuseeutn TLG
B89H “Bisen i@ Tusediilo TMQD

82+ EIFHJBEH IBDH ]a:H [ e IBAH ]BQH [e8H | TCON

&7H s auiBs e useduin PCON
83H sns i idtusediuin DPH
82H ‘WrnnsoridMedTuszeiutin DPL
8iH “rimunsoitiafele Tuse et Sp

80H |87H |BEH EX |84HJBBH [azH |e1H [80H | PO

Special Function Registes

4 as I -3 o L] =, . .
11]11 2,30 N15IAVUIUAIIND LA AMHAL IUDI3 VLA i]ﬂﬂ‘ﬂ% {Special Function Register)

= L) o = v et
ACC (Accumulator) 130 33tmaed A 1HhisTammaiuuia 8 fin uazlueansaoyf

Y o

A EoH anusafiesidhdsdoye luszdudald Moudludanszdiiumandamaend

¥ =l

[ o v g o P o
iy msvan au gu s diuds wazimhindudaiusadninldnnmad o v

= o & aa c‘ﬁy 3 ] =i
adlamand ¥3TvmneifivegnlsauvessnnlumamenTisunsy
o+

Ao e o a A 14 o 1 <
FWmaed B dusimeniving 8 daifiueawmsaagidumus FoH Hlumsnsesi

Tufdsgauniomsdoyalasldiuiuidames A wimthiduswadwinihurmuons

»

w1y washuwadnivoswaga luduy  uazdalfidudeyaria i 1dlunsdl i ldiddalu

MIAUnIONIS
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PSW: (Program Status Word) (HuS3aimeivnia 8 da Minihfilansan1uzninms
o & =1 & s -~ o a a ot a 9
vatdvesldsunsy Gesiimsuldeunlas ndwmndmaiaulufdede uazdalaiy
s ° ] o ~ = [
Andondumanusivesiimaed (Register Bank) RO-R7 8ndan wavesdiasieg aw1sn
illdudeulvlumsnsslan Qump ) uazAwesiindisn u PSW aunsafiizwavde

a om ¢ @ o
naes 9 Areirdaniarenmng g
v =Y o ] a9 1 = ] Q/ dy
urandn 9 ves3emmes PSW azagludumisvesdiasie fafl

A1 2.5 uandne o) ve s smned PSW

: o 1
PSW.7 PSW.6 FSWN.5 PsiaL4 PSIAL3 PSI.2 PSinLA PSiALO

oY AcC Fb RS1 RS0 oy - F
Register | RSO | RS1 | iumianvIgAIu4dq
BAMKO | 0 0 00K - 07H
BANK 1 0 1 07H - OFH
BANK 2 1 0 10H - 17H
BANK 3 1 ¥ 18H - 1FH

CY: (Camy Flag) Whifiafivhmihfinassaoiuzvesdme wulunsdivesnisuin
] =, o @ 9 v Ci Pt T =, = a3 < 9
ey 8 Ua 2 S1uasnuIniu udnlsing a1 wavand lalinwintu 8 fia Aveihld
o ] (Y = - a o o
anmzvesda CY grmemil 1 uaviawavinliinu 8 fathevenaoweiida oy szduih o
o - w ° 3 o o =t o a T ar a v
wozluiwesdaiu wsimihidhiBulunsdivesmsay Mhdludswiuienfnyawes
(Register AYlumsnyuile uazneunsaldrmes oy WudeulvlunsdonTsunsylu

msnszlan Gump) 14

P
AN 2.6 Carry Flag

S CY = 1 \QE 7 |bit6 |bitS jbit4 |bit3 [bit2 |bitl |bitO
N i lolololo ol ol o
1 [ 0 | 0 1 0
wawsl—-17 0 | o | 0 | O 1 | 0 | 0
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AC: (Auxiliary Carry Flag) Wuuandmarislunsdifiinisuinavaesssnu

g o r - d' =, A:i o Yea 1 An ar o []
walimInaseraten 3 e 4 i ldmamennde AC K "1 §ad70e9

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

]

e CY = 1

""h_‘

1 Jo o |ofl]Y oo
1 ]0 0 oY1 o
0

0(10000
T

ety AC="1"

F |

o O

»

WRAWE

FO : (Flag 0) Shuaniil¥omsialid usamnsa iiuumananiie (Stats flag)
vesTilsunsulavmsien wieSmadiodds mweddini@l¥dmsugld) Rsi-rso
(Register Bank Select)u.fluﬁaﬁmuﬂﬂmﬁﬂn‘ﬁuﬁi%’ﬁmmmﬂtjn‘é"ﬁmmt‘f RO - R7 (31/fi1.10)
Tunuedaeg lasmistmuagauziitla RSO uaz RS MMUA1T19Register RSO RS1 ANINMUY

HUIWANUI

a A & a
OV : (Overflow Flag) HuiiafuanssnuzlonaiMad dswzgniranianissan
niHveshiTmuegiameand udufamsnadrunniai 6 mdadaf 7 wulumsiiey
o o ¥ FY o 1 = & g ' = a =
aaesnuNIs WY 1d2 1dnadniunn +127(3 T vFednd -128(gmdy) Tudah 7
cheflege) wuensilninraiuzvesauon nisaulaofanwady 1 ssilusnan &

1 o U’: ) = J o
donziihu 0 sy Auiudislinsifinlene s Ina ity sxvinl¥uman ov grisaudiu 1"

P : (Parity Flag) lufimuamsaniuzldnssoaousmmdniidiy 17 Tudoyauns
nenayiniand (Register A) Tavdia P vzgrismdiu *1" iloannzita 8 Tashay 1 S
(odd) unziin P szgrmmiu o dlomomuzunaiie 8 valunondgyamed (Register A) &
§ruauiny 1 dlus1uaug (even) wie Tudmaway 1 vesdoyaluisames A W 8 Grtfuses

E
L]

3 = o = 1l g v
AaUAR SP (Stack Pointer) 1uTTmmeTvIA 8 Tn Jusawsdegidwms 81H

3 o ' o dy o v A A 4
T¥lumssiuawesdatuon dundweawsa wedmszuuvelulasnouInsames muea
o a o YAy Ao 1 3 Aaa L4 = Fow
frrauanssgnimua liTudugndwvvueansd 07H (dayanitmaessp wlldwiny
£ o ' A o ¢ & & 4
07H) Favzdhudumiuennsavedimmed R7 Tuuusd 0 auan(Stack) Aenisisaiud

1 P = P 2 ' A ; o “

wieanuddoya vinamildlun Wudwmidlflumsifudeya Taeld S5amed sp
. @ ; 3 ! Y n’ar ] e 1 v o
(Stack Pointer) HudBuendumiwomasandeyaiuin iidumilaves misanus

] 3 v 9
Yoya uagndnnfithdeyalhidu I lumisenmusiiuiia vesluds srdeyaludzaunn
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= 3 =] Y. & o 1 [ & Tw o P
Gimaos sp) Auzam lidebumi aweamsalmine il @uegiusuvesluddoyaiivy
¥

° I~ o o a [ w3 a ] i Yo
vihhn) daiudmnenbideyeriae luSaiudn Asdudumiueansafiogaly

=]

] ¥
auanvzgnldaulnvaeifineSonld TsunsudesTasfmds CALL ndanmiud

wilwoawsandunusdainmas CALL (Tlsunswaniwed ) Thdu3fndeaudly
¥ v
]

i o = & o o @ ] o g
Wuna90dld  uazndenind lulasaeuInsamesiteumuiiddluTlsunsudoosuaTedy
1 I~ o o Qr 3 o ] 9
uda Tdsunsudesdeztiaiodaedmds RET asviululnsaeuinsaanivznsy lfid sy
= o i 3 ' y vl o ] 4
Auld Aozdedlilgdoyaiiddaunn (Stack Pointer) Miegiiduminoamsala Fikaya
-] r 0’: Q’J‘ o a' 3 ar a 1 [ u’: -3
vosauan ludundativiiy  Afeuemasad Tlsunsuezdosndu v oude  datumsSon
] [T [ :f ] o 9 woow - ar v PR '
Tdsunsugoy  douiunaegais  mlumuanfosdeudiudy  nisfszndun lufidumda
= 3 o9 = g | o dyl .
ueawmsaan1d Adeseonnnauanfiazdulyl 1573950n35M3891 FILO (First In Last Out)
A 9o s W ' w g 9 Ao & 3 3t 1 =
nianAeuenniinds ludiuvssauandiannsanudoynvnsitamosaea ladan wunsdl
o o i I 1 [ = g o
Tulnseeuinsaaes nszlanlthimldsunsuees wazludiuaeslusunsudeniisndelay
Fonldsvamaina 1o luTusunsumand e wu T3mmes PSW SSaned A vio S5awad RO

L =

= 94 1 g oy [ Vg ey o o 1
404 Fadhminm liduamdeyaduvesiimmes dou  mdeyaluitamesdend e
] 14 il ]
waguudasdeya’ll fafufsdenhdeyadyliify auanteudefds PUSH wdsnn
g A " = a - ] o e o a 9 9t -
vuiiaeennnldsunsudosiasimsiunivesitmens luauanndumn  Wiudeyamy
o @ 4 T o A ’ Al o
lavicfs POP (1wasideneyluuni 4 Seslilsunsudasuaznianszlamynassnizusioe
¢ d  a o i o 1 . o
seuy ¥ lulnsnouTnsames NezSuhuidumusuoaass 0000H veaviuanu
Tesunsuuway (Flash memory) uazvziFulfidaudmdsiignion Wudeyavua & ia
o 1 ' o & o w S«Fd? = =]
(udlundazuenmsavesmiasanust  Tilsunsn  deundmdeowss e dlumsiiu
doyatfivs 1 weawsa uazvadideenszdesldifion 2 -3 ueamra SuvesLeAIATATiDY

o

wudoyaluudasfds aunsadag ldnnasedids voolulnsneuTnimaes amit 4
o 1 Qs g e 1 o o
viadeil 4.2.5) daiuled luTnsneuTnsames ifinizenus Tusunsuvua 1Kbytes Agil
2 LV | 9 g o u'.f ar =4 = & c:.l c:i r ar 1
wileuduiinszav 1 Adoud1ds 1,024 vssna winlimsd@suiidsfiorind 1024 vssiia ua

v = o L= - AaAA ° ¥ "o
ALVITNANUUIR 8 UR (lll‘Uﬂ) ﬂ'ﬂgﬂﬂ\“ﬁﬂﬂvlﬂ“ﬂ'ﬂllﬁu‘]ﬂﬂ’nuﬁﬁliﬂﬁuﬂiMiﬁﬂ"lﬂﬂ']']u

ey o oy i ooy o -
DPTR: (Data Pointer) Lﬂusﬂmﬂmwm 16 ianUsznoudlus smmasviia 8 1 2
= A Q =) L =y
933mmes DPL Loz DPH dusainsadonmaldauludnuae 8 a2 §av5e 16 5ia 1
] 4
18 vzlueawsasgidwvis 820,83H awdwy  MWdwindud®  dumies
I o F ] ] o'y o = o = vog
nusaNuimIsd Mg nssidumo iy lulnsaou InsameideansAanedae
ez A muadumtaSudn (Base) vasmsalumshoufoat Look up table

(3 waziBumtazdegtams 19auegluuni s n15naae a9 Look up table)
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=4

o g 7 4 4 e o o < ¢

Jecmoinedn PO-P3 wasa Pluazwein P3 thisTmmesuina 8 Jn Fawosa po i)
upamsTYTid LM 80H Wosa P1 Tupamsdegidmmmis 90H wesn P2iupamsaeyi
o [ o 1 o ] : ] - I'd v d” ]
AN AOH ungwasa P3iluoamsaagidmmiis BoH Yeyafieglusiames martiazdium
a @ w o ' o e e Y 9 Y Y]
Furumvesdyanafinimegvesnesa it mmesinwsathidoyauutald iy

3
= LY a o

wosauvudeaimmidedluling wefduwn uazwofmedna awisansamIz(Laich)
vuziTuednn dmiuies ATs9CX051 wasa P3 sziivinouenifios 7 41 dauvifi 3.6 vy

ot < o =i = v
Li‘lummgmu“lu ‘lami‘luwamwmmwmﬂmumumzmwm P1.0 Az P1.1

2.6 WOFAYMIU (Parallel port)

CIENIIOIGIGIOTOIOIOTo
VPOV PODRH®

1 231 wedavu

o = v " g ) '3 -

WOSAYUIU IANITEAD Printer Port 1iBI0 2N s e savu ildaudade
') & o o ar - o 3 [y o 1 ] 9t 9
Auasoansumostluvdnlaufinosavuiuiiy mwsalvanuia lunsdwiudoya’ld

2] 1 L4 w 1o =
s INTmesneynsy uaztimusadideyavuiu 8 ineenlU1d laonsa

Status Register D Reficter

S0 | $1|s2|s3[s4|s5|s6|s7|  |p07|06 |p5|04|D3[D2 |D1] DO
Lm'_|
nEleldlviololelolelo]elald
\@9999@@?_(5)@@/
—

1
C7| C6|Cqy c4{C3|C2|C

16
1CO

Control Register

4 ¥ ¢
§ 232 msdedoyaveanespuinu



4 - o a’ g a
weinvuuvoaniomeniumesilsenoududyanuisnun 25 §udea o

(DB25) Tasdyanmazutiseen il 3 nqulngln andnuaeuihivesdygin

Usznoudae
1) Data Register (Data bus) 314U 8 L
2) Control Register $11214 4 &

3) Status Register 914U 5 &y

MIN 2.7 VIVOINDIAUUTY

Pin No (DB25) Signal name Direction  |Register - bit | Inverted
1 nStrobe Out Control-0 Yes
2 Data( IMdut Data-0 No
3 Datal In/Cut Data-1 No
4 Data2 [n/Out Data-2 No
5 Data3 In/Out Data-3 No
6 Data4 In/Out Data-4 No
7 . Data$ InfOut Data-5 No
8 Dataé In/Out Data-6 No
9 Data? In/Out Data-7 No
10 nAck In Status-6 No
I ' Busy In Status-7 Yes
12 - Paper-Out In Status-5 No
13 Select In Status-4 No
14 Linefeed Out Control-1 Yes
15 nError In Status-3 No
16 nlnitialize Out Control-2 No
17 nSelect-Printer Out Control-3 Yes
18-25 Ground - - -
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Gt

¥ ] [l
Data Register (Data bus) 150g 8 ¥1 fiausiv1i 2 69917 9 1nefisingniSends Data

A o ¥y L) L L -~ 1 o 1
Register 949 Register A0z daa 1dagaden Tuawrsasuald

=

¢ ot L} I 1 dy
Status Reglster 1{luwoinfiew 1dedrador lionsadoudoyald wosaiive

s G

Toygaudieg s dyano wozdygio IRQ AMudygnauaau 1¥8naesin Tnodam o Busy

a o

22 Active Low
anvurmIiauvouaazinlu Status Register fdadt
- Bit7 Busy iil® Active nunwieniunedoz hifudeyn
- Bit6 nAck Lﬁﬁ) Active ﬂuwﬁqw?uma'fw%'aw?;%:ﬁmu (Active Low)
- Bit5 Paper End (10 Active nunedawdumed ifnszam
- Bitd Select 10 Active nu1eBudonwiines
- Bit3 nError tie Active nuitBansumofifadarianaa (Active Low)

- Bit2, Bitl, Bit0 13114

o \ =) L 1 J‘
Control Register i uwasafl¥TunsniuguanSuned doyanalundguiiae Active

9

» ]
10 Initialize WHWA TGN Invert dnvmzmsiisuvomsazdalu Control

ade

Low #1131

9

4
d!f
AeU

]

Register

- Bit3 nSelect Printer 1319 Active HIBDUADNNSUADS
- Bit2 ninitialize 111D Active ¥R ITIHANS WIADS
4 = o v k!
- Bitl nAuto Feed !.fl‘ﬂ Active Hmﬂﬁawsummﬂﬁsm Line Feed

- g

Y = s y
- Bit0 nStrobe (18 Active Huwdansuon nwsSwmasns uhidewadunds

9

A9 2.8 Register Address

Register Address
|Register LPT1 LPT2
1Data registar(baseaddress + 0) 10x378  |0x278
Dtatus register (baseaddress + 1) 0x379  10x279
Control register (baseaddress + 2) 0x37a 0x27a
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Tnssadranmesdanad

3.1 19Y MCS-51

meed —f pra N\_/ P00 o Hmit1 P28 ./ P3s - encader?
CNCin - P1.1 e -
ONC ot ~—{ P13 — -
— it —
Pl P2.7 P36 - encoderl
MCS1 MCS1
i P07
- o M4 ol =
compor! ) M3 ] e )
P— Mz -
- P3.4 M1 oo PLéf— M5
P10

§UN 3.1 2995 MCS-51

3993 MCS-51 indhiidanefuneuiamed Mefusidaiaou Sudaaimen
Limit switches 48 17589 CNC udnhumlszananaiioadndyanuniguruoud
iesnndygyruiaaneiu Mcs-51 Inaedyanu flddedld Mcs-51 Badiens

Wou Tl sunsuvinlddeunas lududou

MCS 1
P0.0 - PO.5 AAARDNL Limit switch 6 A2
PO.6 aafonu P1.6 409 MCS 2
P1.0 Sudgygnaniuguanuda
P1.1-P1.2 AnRDNU CNC
P2.0-P2.7 anfBil MCS 2

P3.0-P34 AnABRA computer
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MCS 2
P0.0 - P0.7 AananL Motor 1 — 4
P1.0-PL5 ARADNU Motor 5 — 7
P1.6 ARRDAL PO.6 YD MCS 1
P2.0-P2.7 AnAofiu MCS 1
P3.0-P3.6 AanofU Encoder 7 /2

3.2 29939uNeIneS (Drive Motor Circuit)

g ) a = e o g e
I.lJ‘NET'J‘LJ‘I’I“I'H‘lfl"mcluﬂWiﬁﬂﬁﬂluig”lﬂllﬂ'mwﬂﬂﬂﬂllﬂﬂ'J'lJﬂiJﬂ']ﬁ&ﬂﬁﬂuW‘UﬂﬁLl‘UUﬂﬁ

a4 & a ]
Taolunfiidenld 1c wed TA7257p Gl lnsaatrenvludegalii 3.2

£3p

H5P7-P-2.54

Ve

‘A 5y
E S 4

W1} Sw"

CoNtAGL
[T, 1

CVER CURRENT I

U 3.2 Tnssadranelu TA7257P
IC 1wes TA7257P FINUAIBAETN “0” uaz “17 (5V 1AL 0V) 1NYUWIHAVDS
‘A ad = ﬂ.l St o
TuTnsnouInsaiansidhe IN1, 2 & TA7257P 1 60 14 2 Dnlumsdaauuemesd 1 &2 Faw

16 4 Tnua a9a13799 3.1

4 -
M990 3.1 LaAIDUNALAZIONT ALY IC DT TAT257P

IN1 IN2 OUTI ouT2 MODE
1 1 L L BRAKE
0 1 L H CW/CCW
1 0 H L CCW/CW
0 0 HIGH IMPEDANCE STOP
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AIUMIADI99T LA IRAeg R 3.3

« “Q  Ver
o
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1

)
et vanat TAT257P

v

] 3
11]# 3.3 mudouAn IC 1e3 TAT257P suglnsaifugunuwen

d
3.3 2o5eulnalAed (Encoder Circult)
Fudmiiiimshitumsasaeudyauiesninnneu lassesvosusmodus
[ A o o = TS 1 o [} A =
azdd mohdggnan 18 liudunalumsaseasumdumiimsindeufiveawuna
v ¥
weseulnamei A ldwduduuomesvewunaid  Wunvueendnoaeulnn

A o o ~
meTlONHMEAIFUN 3.4

unpan ulauna

PR TIAD 4]
- P

MnTIedIIN

U 3.4 0ulnmned

dmlsznovdiddyvesaewinoaoy lnnmes
1. undsfuiiaues (Source) Wil 1¥nanasunssa
2. AIA39199DUES (Phototransistor)
3. vmmu womeiidafiesulduila 3 Yeq daufimdedn s Maldwiia 6 ves

e s . . - A
4. 23933293 UT Y10 (Phototransistor circuit) 193993 common collector %431 Tvun
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mM3t1Iueg 2 ¥iia fio
a o & 1 q
1. @0 Inua (Switch mode) 9z 1Wieninailug1 on nio off vonwuiledinis

#3299
. 1 d' J LY
2. ueniidlvue (Active mode) a2 lfmue1inmfinevaussiuegiuuande

sgaumsdosn g Taeh 1, sedudadulaoassfunnmduies

O+Vcc

l'c[On)

Ui 3.5 2995100 TnaiAad

Ry = (Vee-Vi)lr (3.1)
Ry = (Vee-Vergan) Icon (3.2)
iy ezl
R, = 2200
R, = 500kQ
3.4 29nfunuia
+15
g
WY vRa TR uLaLAad
[
I | - L

i‘r’m“m“wmuqu

71U 3.6 239590 FuAnusy
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19 1c wof 7404 WudnlSuudedygar iiudunemed Gnveren) vudyn o
818N (analog) uuuTradm uazgthmndeyaieluados W18 sv iy assn high 17 uay
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41l 4.1 SCORBOT-ER V plus

v
Usznond g unIuNan
1. Base
2. Body

3. Upper arm

4. Forearm

5. Gripper
6. Slide

7. YD 12VDC 7 &7

o

o
8. 104 InauADs 7 f2

P4 @ J g ]
9. lulnyatng 5 &1 UM 42 Fudauuvuna

10. AAUFHUMTAADUN 1Y HDa eewuae
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J = ] P v ] ] '
131N 4.1 ‘nﬁmqmnﬂﬁﬂuwﬂumTﬂﬂﬁ%’mmuﬂmmax%’ﬂmﬂuazmtmmuama{

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). 445
5 Wrist Roll Rotates the end effector (gripper). 4+5

¥
usnvniidaliuemey No.6 lumswiiuduingues Gripper tnzuoines No.7 1itu Slid

o

ouynsua

LA —
Ui 43 Aememsiadeuiveslassaduauna
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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
Q Yellow 7 Orange/Blue 12
Slide + Green
= Red
1 GND 1 White 33>
) 3 White/Grey 3
Vs 2 Yellow 11
0 4 Brown 2
2 GND l White 32+
. 3 White/Orange 21
Vi 2 Yellow 27
o 4 Grey 1
3 GND I White 31>
. 3 Brown/Blue 4
Vi 2 Yellow 10
o 4 Green 36
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SCORBOT-ER Vplus Wiring

Robot Arm Signal Lead to Molex Lead to
12-pin Connector D30 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 20*
Pl 3 Green/Blue 3
VLED 2 Yellow 9
PQ 4 Blue 18
Gripper GND l Black 12 White 28*
Pl 3 Green 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 20%
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 Microswitch Color Pin# Color Pin#
Gripper No connection White 28*
Brown/Grey 22
Slide GND Black
MS Red
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4.2 Flow chart tmaanilamvealsunsy
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#include<reg51.h>
sbit oc4=P2/T;
sbit oc3=P246;
sbit 0c2=P2A5;
sbit oc1=P24;
sbit TEACH=P2*(;
sbit SAVE=P2/1;
sbit AUTO=P2A2;
sbhit HOME=P2*3;
sbit t1=P3/0;
sbit 2=P3+1;
sbit {3=P3/2;
sbit t4=P3/3;
sbit t5=P34;
sbit t6=P3~5;
sbit imm1=P0*0;
sbit Imm2=P0*1;
sbit imm3=P0*2;
sbit imm4=P0*3;
shit imm35=P0*4;
sbit imm7=P0*S;
abit limout=P0*6;
sbit cne=P1/1;
sbit encout=P1+2;
sbit v=P1°0;
void delay(int time)
{
int L;
for(i=0;i<time;H+)

CODE MCS-51(1)



for(j=0;]<250;}++);

main()

{

PO=0xff;

P1=0x{T;

P2={xfT;

P3=0xfT;

limout=1;

while(1)

{ P3=0xfl;

(t1==0& & 12==0 & &t3==0 & & t4=—<0 & & 5=—0& & 16==0)
{TEACH=0;SAVE=1;AUTO=1;HOME=1;

while(TEACH==0)
{

{1 ==0& &Q2==(& & 3==1 & &40 & &t5—0& &t6==0){0c1=0;0c2=0;0¢3=0;0c4=0;}
//ml 4

if{t]==1& & 12==0& & t3==1 & X 4=—0& & t5~=0& & t6==0){0oc1=0;0c2=0;0c3=0;0c4=1;}
/ml § :

It =—=0& &2==1 & &t3==1 & &td==( & & 15==0& & t6==0){0c1=0;0c2=0;0¢3=1;0c4=0;}
iim2 6

if(t] =1 & & 12==1 & & {3==] & &40 & K5=0& &t6==0){0c1=0;0¢2=0;0¢3=1;0c4=1;}
im2 7

if{t]=0& & 2=—0& &13=0& &td==1& &5=—=0 & &t6=0){oc1=0;0c2=1;0¢3=0;0c4=0;}
/m3 8

(] =1 & & 12===0 & EA3=) & & t4==1 & & t5==0& & t6=0){0oc1=0;0¢2=1;0¢I=0;0c4=1;}
im3 9

Il ==0 & & 12==1 & & 13==D & &td==1 & &15==0 & &t6==0){oc1=0;0c2=1;0c3=1;0c4=0;}
/fm4 10

i(t1=1 & & 12==1 & &30 & &K td==1 & K t5=0& &t6=0){0c]1=0;0c2=1;0c3I=1;0c4d=1;}
/mé 11



if{t1=0& &2=0 & & 13==1 & &1t4==]1 & &t5==0& &t6==0){0oc1=1;0¢2=0;0c3=0;004=0;}
//m§ 12
INt1==1&&P=—0& &1I==1 & & td==1& & t5~=0& &t6==0){oc]1=1;0c2=0;0cI=0;0cd=1;}
//mS 13
INt1=0& & 12==]1 & &13==1 & & 14==1& &t5==0 & & th==0){ocl=1;0c2=0;0¢3=1;0c4=0;}
/mé6 14
It =] & & 12l & St 3= & & tdm=] & S tS=0& & t6==0){oc1=1;0c2=0;0c3=1;0c4=1;}
/fmé6 18
N1 =0 & & 12=0& &1I==0 & & (4 ==0 & & t5==] & &16==0){oc1=1;0c2=1;0c3=0;0c4=0;}
ffm7 16
H(t] =1 & &2 ===0 & S 3w & &t & & 151 & & t6=~=0){0c1=1;02=1;0c3=0;0c4=1;}
/m7 17
Nt =—=0& & 12=1 & KI==0 & & 4=—=08& & t5=1 & &t6==0){oc]=1;0c2=1;0cI=1;0c4=0;}
/istop 18
If(t]1==1& &Q2=0& &3==0 & & t4=0& & 50 & &t6==0) {TEACH=1;} /11
if{t]=—=0 & &12==1 & &30 & & H—D& & 50 & &t6=~=0) {TEACH=1;} /2
if(t]=—=1& & V==] & & (3==0& &td=0& &t5=0& &16=0) {TEACH=1;} /3
it ==1& & 2=] & KB=—"0& &td==0& &t5~1 & &16==0) {v=0;} //19
(] =—0& & 120 & &13==1 & & t4==0 & & t5==1 & & 16==0) {v=1;} //20
}
}
else {ocl=130c2=1;0¢3=1;0c4=1;TEACH=1;SAVE=1;AUTO=1;HOME=1;}
if{t1==1& & 2=—=0& &30 & & 4= & & t5==0 & & t6==0)
{
TEACH=1;SAVE=0;AUTO=1;HOME~=1;
while(t]l==1 & &Q2==0& & 13==0 & Ktd==0& &t5==0& &16==0);
}/save
(] =0 & & t2==1 & K 3=—0& &14=—=0 & & 50 & & cnc=0 & &t6=0)
{

TEACH=1;SAVE=1;AUTO=0; HOME=1;0c1=1;0¢2=1;0c3=1;0c4=1;

limout=1;



while(limout==1)
{ if{tl=—1 & &2==1 & &B3==0& &I4=—0& & 15==1& & t6==0) {v=0;}
(t] =0 & & P2=—0 & & 13==1 & &t4~0& & t5==1 & & t6==0) {v=1;}
}delay(2020);
if(limm2==1)
{
while(limm2==1)
{ if{t]==1 & &12==] K &1I==0) & S td=0 & & (5==1 & &16==0) {v=0;}
if(t]==0& &2==0 & &(3==] & Ktd==0 & &(5=1& &16===0) {v=1;}
}
limout=0;delay(20);imout=1;
}
else {limout=0;delay(20);limout=1;}
delay(3000);
I(limm3=1)
{
while(limm3==1)
{ if{t1=—=1 & & Q2 ==1& &13==D& Kid==0 & & t5==1 & &tG==0) {v=0;}
i1 =08& & 20 & &13=1 & & t4=0 & & t5==1 & & t6==0) {v=1;}
}
limout=0;delay(20);limout=1;
}
else {limout=0;delay(20);limout=1;}
Iflimm7=1)
{
while(limm?7==1)
{ if(t1 =1 & &2==] & &tI==0& &td==0 & & t5==1& &t6==0) {v=0;}
(] =0 & & 12==08& & 31 & K td==0 & & t5==18& & t6=0) {v=1;}

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



else {limout=0;delay(20);limout=1:}
if{limmS=1)
{
while(limm5==1)
{ 1f(t]==1& &{2=m] & Kt3=—=0& & =0 & & t5=1& &16==0) {v=0;}
(t1=0& & Q2==0 & & t3=1 & &t4==0& & 15==]1 & &16==0) {v=1;}
}
limout=0;delay(20);limout=1;
}
else {limout=0;delay(20);limout=1;}
delay(1000);
intimm4==1)
{
while(limm4==1)
{ if{t]==1& &2 ==18& &13=—0D& &14==0& &t5==1& &t6==0) {v=0;}
N1 =0 & & 20 & &13==] & & t4==0& & t5==] & & t6==0) {v=1;}
}
limout=0;delay(20);limout=1;
}
else {limout=0;delay(20);limout=1;}
(limm1=—1)
{
while(limm1==1)
{ if{t]==] & &12==1& &30 & &4=——0& & 51 & &t6=0) {v=0;}
Nt =0 & & 2=0& & 13==1 & & td==0& &15=1 & &t6==0) {v=1;}
}
limout=0;delay(20);limout=1;
}
else {limout=0;delay(20);limout=1;}
cncout={;delay(1000);cncout=1;



else {ocl=1;0¢2=1;0c3=1;0c4=1;TEACH=1;SAVE=1;AUTO=1;HOME=1;}
(t1==1 & & 121 & & t3==0 & & t4=—=0 & &t5~=0 & & tH==0)
{
TEACH=1;SAVE=1;AUTO=1; HOME=0;delay(2000);
iflimm2==1)
{
while(limm2==1)
{ (6] =] & & (2] S St 3ueen) K Qe tde==0 & &r t5==w] & K t6==0) {v=0;} /19
i(t]==0& & 2==0& &1I==1 & & (4= & & t5==] & K 16==0){v=1;}
}
limout=0;delay(20);limout=1;
}
else {limout=0;delay(20);limout=1;}
if{limm3==1)
{
while(limm3==1)
{ if(t1=1 & & Q2==]1 & &3P & K td=-D& & t5==1 & & 16==0) {v=0;} /119
if(t1=0& & 2=—0& &1I==1 & &t4==0 & &15==1 & & t6=0){v=1;}
H
limout=0;delay(20);limout=1;
}
else {limout=0;delay(20);limout=1;}
If(limm7==1)
{
while(limm7===1)
{ if(t]=e] & &t2==] & &30 & K H==0& &15==1 & &t6~=0) {v=0;} /19
INt1=0& & 2=D& & 13==]1 & K td=0& & t5==1& &t6~~0){v=1;}
}
limout=0;delay(20);limout=1;

}
else {limout=0;delay{20);limout=1;}



ilimmS==1)
{
while(limmS5==1)
{ if{t1=1 & &12==]1 & KB3=0& K td==0 & & t5==1& &t6==0) {v=0;} //19
H{t1=0& &12==0 & & 13==1 & &40 & &t5==]1 & & tG==0){v=1;}
}
limout=0;delay(20);limout=1;
}
else {limout=0;delay(20);limout=1;}
If(limmd==1)
{
while(limmd-=1)
{ if{(t]==1& & 12==1 & &tI==0 & Ktd==0& &15=1 & &16==0) {v=0;} //19
(1 ==08& & 2==08 &t 3==1& &td=0& & 5==]1 & & t6===0){v=1:}
}
limout=0;delay(20);limout=1;
}
else {limout=0;delay(20);limout=1;}
iflimm1i==1)
{
while(limm1==1)
{ M) ] 8o St ] St Kot Sl 8p &t ) & St 51 & S 160} {v=0;} //19
I 0 & S 1 2wr) & Kt 3] & Kt S S 15 =1 & & t6==0){v=1;}
}
limout=0;delay(20);limout=1;
}
else {limout=0;delay(20);limout=1;}
cncout=0;delay(1000);cncout=1;
while(t]==1& &12=—] & & 3=0 & & t4==0& &5—0D& &t6==0);
}//home



{11 =—=0& & 12=] & X 13=—0& & td==D) & & t5—1 & & th==(0)
{
ocl=1;0¢2=1;0c3=1;0c4=0; TEACH=1;SAVE=1;AUTO=1;HOME=1;
} /istop
if(t] =1 & & 2==0& &1I==] & & t4d=D& & 15==] & &t6==()
{
TEACH=1;SAVE=1;AUTO=0;HOME=0;
} 121



#include<reg51.h>
sbit oc1=P2/4;
shit 0c2=P2+5;
sbit oc3=P2/6;
sbit ocd=P2A7;
sbit TEACH=P2/0;
sbit SAVE=P2/1;
sbit AUTO=P242;
sbit HOME=~P243;
shit enc1=P340;
abit enc2=P3/1;
sbit enc3=P322;
sbit encd=P343;
sbit enc5=P3*4;
shit enc6=P345;
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=P0*S5;
sbit m41=P0*6;
sbit m42=P0*7;
sbit m51=P10;
sbit m52=P1+1;
sbit m61=P142;
sbit m62=P1+3;

CODE MCS-51 (2)




sbit m71=P124;
shit m72=P145;
sbit lm=P3/7;
int num|[30];
char side[30];
char motor,true,mot;
int sum,ss;
int ¢,i,b=0;
void delay(int time)
{
Int 1,§;
for(i=0;i<time:H+)
for(J=0;j<250;)++);
}
void encoder(unsigned chary)
{
switch(y)
{
case 1:
{
motor=1;
if(b!=encl) {sum++;b=encl;}
} break;
case 2:
{
motor=1;
if(b!=encl) {sum—;b=encl;}
} Dbreak;
case 3:

{
motor=2;



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



} break;
case 10:
{
motor=>5;
if(b!=enc5) {sum—;b=encS;}
} Dbreak;
case 11:
{
motor=6;
if(bl=enc6) {sum-++;b=enc6;}
} break;
case 12:
{
motor=6;
if(b!=enc6) {sum—;b=enc6;}
} break;
case 13:
{
motor=7;
if(b!=enc?) {sum++;b=enc7;}
} break;
case 14:
{
motor=7;
iXb!=enc?) {sum-;b=enc7;}
} break;
}
}
void receive()

{
if{oc]==0& &0c2==0& &ocI==0 & &ocd==0)



{ m11=1;m12=0;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(1);

}/m1

ifloc] =0 & &oc2==0& & o0cI==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& &o0c2=0& & oc3==1& & ocd=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

iflocl=0& &0c2=0& &oc3==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

ifloc1=0& &oc2==1& &oc3==0& &ocd==()

{ m31=1;m32=0;m21=1;m22=1;m11=1;m12=1;m41=1;m42=1;m51=1;m52=1;m61=1;
m62=1;m71=1;m72~1;encoder(5);

}//m3

ifocl==0&&oc2==]1 & &oc3==0& &ocd==1)

{ m31=0;m32=1;m21=1;m22=1;m11=1;m12=1;md1=1;m42=1;m51=1:m52=1;mé61=1;
mé62=1;m71=1;m72=1;encoder(6);

}//m3

i{oc1==0& &oc2==1 & &ocI==1 & &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=1;encoder(7);

}//md

iflocl=—=0& &oc2=—=1& &oc3=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

if{oc1==1 & &oc2==0& &ocI==0& & ocd—0)

{ 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);
}//mS5
ocl==1& &oc2==0 & &oc3==0& &ocd==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);
}//mS
Iflocl==1& &o0c2=0& &ocI==1& &ocd==0)
{ m61=1;m62=0;m21=1;m22=1;m11=1;m12=1;m41=1;md2=1;m51=1;m52=1;m71=1;
m72=1;m31=1;m32=1;encoder(11);
}/mé6
iNocl==1& &oc2==0 & & 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);
}/mé6
iflocl==1& &oc2==1&&ocI=—=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=1;encoder(13);
}/im7
If{ocl==1& &oc2==1&&ocI=0& &ocd==1)
{ m71=0;m72=1;m21=1;m22=1;m11=1;m12=1;md1=1;m42=1;m51=1:m52=1;m61=1;
m62=1;m31=1;m32=1;encoder(14);
}//m7
if(oc1==1& &oc2==1 & &oc3=1&&ocd==0) {P1=0xiT;PO=0xiT;}
}
vold homework()
{ m61=0;m62=1;delay(2000);P1=0x{l;P0=0x{r;
m21=1;m22=0;if{lim==1) {while(lim==1);}P1=0x1T; P0=0xil;delay(20);
m31=1;m32=0;delay(3000); P1=0x{f;P0~0xfT;
m31=0;m32=1;if(lim==1) {while(lim==1);} P1=0x{f; PO=-0x{T;delay(20);
m71=0;m72=1; if{lim==1) {while(lim==1);} P1=0x{f; PO=0x{f;delay(20);
m41=0;m42=1;m51=0;m52=1;if(}im==1){while(lim==1);} P1=0xif; PO=0x{ff;delay(20);



ffcirm5
m41=0;m42=1;m51=1;m52=0;delay(1000); P1=0x{f; PO=0x{T;
m41=1;m42=0;m51=0;m52=1;if(lim==1){while(lim==1);} P1=0xff; P0=0x{T;delay(20);
//[downm4
m11=1;m12=0;if(lim==1) {while(lim==1);} P1=0x{f; PO=0xfT;delay(20);
}
void encoderd(unsigned char g)
{
switch(g)
{
case 1: if(b!=encl) {ss—;b=encl;}break;
case 2: ifib!=encl) {ss++;b=encl;}break;
case 3: if(b!=enc2) {ss—;b=enc2;}break;
case 4: if{b!=enc2) {ss++;b=enc2;}break;
case §: if(bl=enc3) {ss—;b=enc3;}break;
case 6: if(b!=enc3) {ss++;b=enc3;}break;
case 7: If(b!=enc4) {ss—;b=encd;}break;
case 8: if(b!=encd) {ss++;b=enc4;}break;
case 9: if(b!=enc5) {ss—;b=encS;}break;
case 10: if(b!=encS) {ss++:;b=encS5;}break;
case 11: if(b!=enc6) {ss—;b=ench;}break;
case 12: if(b!=enc6) {ss++;b=enc6;}break;
case 13: if(b!=enc7) {ss—;b=enc7;}break;
case 14: if(b!=enc?) {ss++;b=enc7;}break;
}
}
void driver(
{
iflmot=—=1)
{ ifzs>0)
{ m11=1;m12=0;



while{true=1)
{
encoderd(1);if(ocl==1& & 0c2==1& &ocI~=1&Kocd==0) {ss=0;} if(ss==0)

troe=l);
}
}
H(ss<0) {m11=0;m12=1;
while(true==1)
{
encoderd(2);if{oc]==1& &oc2==:1 & &o0cI==1& &ocd==0) fss=0; }{ss==0)
true=(;
}
}
}
if{mot=—2)
{
if{ss>0)
{ m21=1;m22=0;
while(true==1)
{
encoderd(3);if{ocl=1& &oc2==]1 & &ocI==]1& &ocd=—=0) {s5=0;}if{ss=0)
true=0;
}
}
if(ss<0)
{
m21=0;m22=1;
while(true==1)

{
encoderd(4);if(ocl==1&&oc2==1& &ocI=1& &ocd=—0) {a5=0;}if(ss==0)
true=0;



}
if(mot==3)
{ if{ss>0)
{ m31=1;m32=0;
while(true==1)
{
encoderd(5);if{locl=—1 & &oc2=] & &ocI==] & &Kocd==) {s8=0;}if{s5==0)

if(ss<0) {m31=0;m32=1;
while(trne==1)
{
encoderd(6);if{ocl=1& &oc2==1& &ocI=1& &ocd==0) {88=0;}if(ss==0))

if{mot=4)
{
if{ss>0)
{ m41=0;m42=1;m51=1;m52=0;
while(true==1)
{
encoderd(7); if{oc1=—1& &oc2==1 & &ocI==1& &ocd=() {s5=0;}if(s5=0)



{
m41=1:m42=0;m51=0;m52=1;

while(true==1)
{
encoderd(8);if{oc]==1& &oc2==1 & &ocI==1& &ocd=0)
true=0;
}
}
}
if{mot==5)
{ iRss>0)
{md1=1;m42=0;m51=1;m52=0;
while{true==1)
{
encoderd(9);if{oc1==1& &oc2==1 & &ocI=]1 & &ocd—0)
true=0;

}
}
if(ss<0) {m41=0;m42=1;m51=0;m52=1;
while(true==1)
{
encoderd(10);if{oc1==1& &oc2==1& &KocI==1 & &Kocd==0)
true={);

if{mot==6)
{
ifss>0)
{ m61=1;m62=0;
while(true==1)

{s3=0;}1R(39==0)

{88=0;}if{ss==0)

{s3=0;}f(s5==0)



encoderd(11);if(oc]==1& &oc2==]1 & &ocI=—=1& &ocd=0) {85=0;}if(zs=—=0)

true=0;
}
}
if{ss<0)
{
m61=0;m62=1;
while(true==1)
{
encoderd(12);if(oc]l==1& &o0c2==1& &oc3=—=1&&ocd=) {35=0;}iR(3s==0)
true=0;
}
}
}
if(mot==7)
{ if{ss>0)
{ m71=1;m72=0;
while(ttrue=1)
{
encoderd(13);if(ocl==1& &oc2=1& &ocI=~=1&&ocd==0) {s3=0;}if(ss==0)
true=0;
}
}
if(ss<0) {m71=0;m72=1;
while(true==1)
{
encoderd(14);if{ocl™1& &oc2==1 & &Koc3==1& &ocd==0) {s8=0;}if{ss==0)
true=0;



}
main{)
{ delay(1000);
PO=0xfT;
P1=0xff;
P2=0xff;
P3=0xiT;
b=0;true=1;c=0;motor=0;
sum=0;8s=0;
for(i=0;1<30;1++)
{
num[i]=0;side[i]=0;
}
while(1)
{
TEACH=1;
INTEACH=0)
{
recelve();
}
else
{PO=0x{T;P1=0x1l;}
AUTO=1;
I{AUTO==0& &HOME==1)
{ for(i=0;1<30:H+)

{ ss=numil;
mot=side[i];
true=1;
driver();
PO=0x{T;P1=0xfT;delay(100);



}
lim=0;delay(20);1im=1;
homework();
delay(2000);
}
SAVE=1;
if(SAVE~=0)
{num|c]=sum;
side[c]=motor;
e+
sum=0;motor=0;F0=0xfl;P1=0x{f;
while(SAVE=={);
}
HOME~1;
INHOME=—0&&AUTO==1)
{
homework();
while(HOME==0& &AUTO==1);
}
NAUTO0&&HOME=-()
{
for(i=0;i<30;H+)
{
pum|i]=0;side[i]=0:
}
sum=0;motor=0;P0=0x{Y; P1=0xiT; while(HOME——=0& & AUTO=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 Commandl1_Click(Index As Integer)
Out pwrite, &HC

End Sub

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

End Sub

Private Sub Commandl3_Click(Index As Integer)

Out pwrite, &HE

End Sub

Private Sub Commandi4_Click(Index As Integer)
Out pwrite, &HF

End Sub

Private Sub Command15 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)



Cut pwrite, &H3

End Sub

Private Sub Command19_Click()
Out pwrite, &H12

End Sub

Private Sub Command?2_ 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, &HS5

End Sub

Private Sub Command5_Click()
Out pwrite, &H6

End Sub

Private Sub Command6_Click(Index As Integer)
Out pwrite, &H7

End Sub

Private Sub Command7_Click(Index As Integer)
Out pwrite, &H8

End Sub

Private Sub Command8_Click(Index As Integer)
Out pwrite, &H9

End Sub

Private Sub Command9 Click()
QOut 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-Blt Internal RAM

* 32 Programmable I/O Lines

* Two 16-Bit Timer/Counters

« Six Interrupt Sources

* Programmable Serial Channel

* Low Power Idle and Power Down Modes

Description

The AT8SC51 is a low-power, high-performance CMOS 8-bit microcomputer with 4K
bytes of Flash Programmable and Erasable Read Only 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 memaory programmer. By combining a versatile 8-bit CPU with
Flash on a monolithic chip, the Atmel AT89C51 is a powerful microcomputer which
provides a highly flexible and cost effective solution to many embedded control appli-
cations.
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The ATB9CS1 provides the following standard features: 4K
bytes of Flash, 128 bytes of RAM, 32 {/OQ lines, two 16-bit
timer/counters, a five vector two-level interrupt architecture,
a full duplex seriai port, on-chip oscillator and clock cir-
cuitry. In addition, the ATBSC51 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,
serial port and interrupt system to continue functioning. The
Power Down Mode saves the RAM contents but freezes
the oscillator disahling all other chip functions until the next
hardware reset.

Pin Description

Vee

Supply voltage.
GND

Ground.

Port €

Port 0 is an 8-bit open drain hidirectional /O 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.

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

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

lups.

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

Port 1

Port 1 is an 8-bit hidirectional I/O 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 (1, ) 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 pullups.
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 pullups and can be used as inputs. As inputs,
Port 2 pins that are externally being pulled low will source
current (|, ) 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 @
DPTRY). 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 @ RI), 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

Fort 3 is an 8-bit bidirectional I/O 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 (I, ) 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 (seria! input port)

P3.1 TXD (serial output port)

P3.2 INTD (external intarrupt 0)

F3.3 INTT {external interrupt 1)

P3.4 TO (timer O external input)

P3.5 T1 (timer 1 external input)

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

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 osciliator 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 BEH. 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 memory.
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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.

EANpp

External Access Enable. EA must be strapped to GND in
order to enable the device to fetch code from external pro-
gram memory locations 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 Ve 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-volt Vpp.

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

XTAL2
Qutput from the inverting oscillatar 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, XTALZ2 should be left
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.

Idle Mode

In idle mode, the CPU puts itself to sleep while all the on-
chip peripherals remain active. The mode is invoked by
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.

It should be noted that when idle is terminated by a hard
ware raset, 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 ldle 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
memaory.

Figure 1. Oscillator Connections

cz
H [ ) XTALZ
C1 |
® ) [ XTAL1
Y GND

Note: €1, C2 =30 pF + 10 pF for Crystals

= 40 pF % 10 pF for Ceramic Resonators
Figure 2. External Clock Drive Configuration

NC ——— XTAL2
EXTERNAL
OSCILLATOR XTAL1
SIGNAL

Status of External Pins During Idle and Power Down Modes

Mode Program Memory ALE PSEN PORTO PCRT1 PORT2 PORT3
Idle Internal 1 1 Data Data Data Data
ldle Extarnal 1 1 Float Data Address Data
Power Down Internal 0 Data Data Data Data
Power Down Extarnal 0 Float Data Data Data

4-32
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Power Down Mode

In the power down mode the oscillator 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 vaiues 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 Ve is
restored to its normal operating level and must be held
active long enough to allow the oscillator to restart and sta-
bilize.

Lock Bit Protection Modes

Program Memory Lock Bits

On the chip are three lock bits which can be left unpro-
grammed (U) or ¢an be programmed (P) 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 U U No program lock features.

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

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

4 P P Sams as mode 3, also exlernal execution is disabled.

Programming the Flash

The AT88C51 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
{Vcc) program enable signal. The low voltage program-
ming mode provides a convenient way to program the
AT89C51 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 the high-voltage or
low-voltage programming mode enabled. The respective
top-side marking and device signature codes are listed in
the following table.

Vpp =12V Vpp =5V
Top-Side Mark ATBIC51 ATB3CH1
XXXX 00-5
Yyww yyww
Signature {030H)=1EH {030H)=1EH
(031H)=51H (031H)=51H
(032H)=FFH (032H)=05H

The AT88C51 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

AT89C51, the address, data and control signals should be

set up according to the Flash proegramming mode table and

Figures 3 and 4. To program the ATB9C51, take the follow-

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 signais.

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 PQ.7, Once the write cycie

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,

Lo

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

be monitored by the RDY/BSY output signal. P3.4 is pulled
low after ALE goes high during programming tg 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 bits
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
holding ALE/PROG tow 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 normai 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 Atmel microcontroller series. Please contact your local
programming vendor for the appropriate software revision.

Flash Programming Modes

Mode RST PSEN ALE/PROG EANpp | P2.6 | P27 | P3.6 | P37
Write Code Data H Hi12V L H H H
NN
Read Code Data H L H H L
Write Lock Bit - 1 H L H/12v H H
AV A
Bit- 2 H L HM2v H H L L
K AR
Bit - 3 H L Hi12V H L H L
o
Chip Erase H L 1) H12v H L L L
V
Read Signature Byte H L H H L L L L
Note: 1. Chip Erase requires a 10-ms PROG pulse.
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Figure 3. Programming the Flash

AT89C51

Figure 4. Verifying the Fiash

+5Y +5V
AT89C51 —T ATBICS1 Q
AbpR. A0 ATl o Vee aDDR, 20 ATl oy Vee |
QOOOH/OFFFH PGM OOOOH/OFFFH PGM DATA
ag Tt P20 - P23 PO le—— o pg o P20 - P23 PO —*LUUSLEEE.ngg}
S el b ~—p| P26
SEE FLASH —> P27 ALE j¢—— PROG SEE FLASH —»{ P2.7 ALE
PROGRAMMING PROGRAMMING
MODES TABLE | — »f P36 MODES TABLE | ——» P36 y
——»{ P37 —» P37 "
XTAL2 EA [4—— V, Vo XTAL2 EA H—
3-24 MHz | L
]
XTAL1 RST (4—— V,, XTALY RST |¢—— V),
GND PSEN GND PSEN
P L
Flash Programming and Verification Characteristics
Ta=0Cto70°C, Vg = 5.0+ 10%
Symbol Parameter Min Max Units
Vepi! Programming Enable Voltage 11.5 12.5 %
lppt ! Programming Enable Current 1.0 mA
MereL Oscillator Frequency 3 24 MHz
taveL Address Setup to PROG Low 48tc oL
toHAX Address Hold After PROG 48tey oL
toveL Data Setup to PROG Low 48te oL
tGHDX Data Hold After PROG 48tc oL
lepsH P2.7 (ENABLE) High to Vpp 48t oL
tsHoL Vpp Setup to PROG Low 10 1S
tans Vpp Hold After PROG 10 us
taLsH PROG Width 1 110 T
tavay Address to Data Valid 48tei oL
teLav ENABLE Low to Data Valid 48ty o
tenaz Data Float After ENABLE 0 480 oL
taHBL PROG High to BUSY Low 1.0 Hs
twe Byte Write Cycle Time 2.0 ms
Note: 1. Only used in 12-volt programming mode.
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Flash Programming and Verification Waveforms - High Voltage Mode (Vpp = 12V)

PROGRAMMING ; VERIFICATION
P10 - P1.7 [ ADDRESS i’f} ADDRESS —
P20 - P23 I
*— tavav
PORT 0 DATA IN DATA OUT )
> tover  torox ¢
taveL > N * tohax
ALE/PROG -
tshgL [* q_tGLGH_,"—ﬂ tanst
o P4 Vep NLosic 1
EA/Vpp | LOGIC 0
—{ 4 -— 1
P27 - ooy — o ez
{ENABLE) !
; tanaL —*
P34
(RDY}'BSY) BUSY READY
‘ tw

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

PROGRAMMING VERIFICATION
P10 - P17 |—
P2.0 - P2.3 ADDRESS j ADDRESS
*+— twvay
PORT O DATA N 4. DATA QUT p————
* tovg.  toupx [+
taveL - tohax
ALE/PROG
fswol o
S LOGIC 1
EANge 20000007 LOGIC D
— +—1 t
P2.7 S oLy s T e
{ENABLE)
tohaL —
P34
(RDY/BSY) BUSY READY
tWC
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Absolute Maximum Ratings*

Operating Temperaturs ................oo.ocooveeeenn. -55°C to +125°C *NOTICE:
Storage Temperature ..........cccoveieivecer e -65°C to +150°C

Voltage on Any Pin

with Respect to Ground .........c.ocoeivvveececvenenn, 1.0V to +7.0V

Maximum Cperating Voltage...........ccccoeeeveniniie i, 6.6V

DC Qutput CUMBnt....oocce e 15.0 mA

DC Characteristics

Ta =-40°C 10 B5°C, Vo = 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
refiability.

Symbol Paramater Condition Min Max Units
Vi Input Low Voltage {Except EA) -0.5 0.2 Ves-0.1
Vi Input Low Voltage (EA) -0.5 0.2Vee-03
Vi Input High Voltage {Except XTAL1, RST) 02V + 09 Ve + 05 v
Vi Input High Voltage (XTAL1, RST) 0.7 Vee Ve + 0.5 v
VoL Output Low Voltage'!) (Ports 1,2,3) loL = 1.6 mA 0.45 v
Vors Output Low Voltage!" lor = 3.2 mA 0.45 v
{Port 0, ALE, PSEN)
Vou Qutput High Voltage lop =60 pA, Voo =5V £ 10% 24 vV
(Ports 1,2,3, ALE, PSEN) lops = 25 pA 0.75 Vo v
lop ==-10 uA 0.9 Ve v
Von1 Cutput High Voltage lgy = -800 pA, Ve =5V £ 10% 24 v
{Port 0 in External Bus Mode) lon = -300 uA 0.75 Voo v
lgy = -80 A 0.8 Vee v
I Laogical 0 input Current (Ports 1,2,3) Vin = 0.45V -50 WA
L Logical 1 to 0 Transition Current Vin=2V VCC =5V £ 10% -850 WA
{Ports 1,2,3)
I Input Leakage Current (Port 0, EA) 0.45 < Vi < Ve +10 pA
RRST Reset Pulldown Resistar 50 300 KO
Cio Pin Capacitance Test Freq. = 1 MHz, T, = 25°C 10 pF
lee Power Supply Current Active Mode, 12 MHz 20 mA
Idle Mode, 12 MHz 5 ma
Power Down Mode'®) Vee = 6V 100 uA
Vee = 3V 40 HA
Notes: 1. Under steady state (non-transient) conditions, |, must be externally limited as foliows:

Maximum Ig_ per port pin: 10 mA
Maximum lq per 8-bit port:

Port 0: 26 mA

Ports 1, 2, 3: 15 mA
Maximum total Ig for all output pins: 71 mA
If o, exceeds the test condition, Viy may exceed the related specification. Pins are not guaranteed to sink current greater

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

ATmEY
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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

AlmEL

Symbol Parameter 12 MHz Oscillator 16 to 24 MHz Oscillator Units
Min Max Min Max
MeLcL Oscillator Frequency 0 24 MHz
tHLL ALE Pulse Width 127 2te o140 ns
taviL Address Valid to ALE Low 43 toLoL-13 ns
fLax Address Hold After ALE Low 48 toLeL-20 ns
L ALE Low to Valid Instruction In 233 e o656 ns
tLpL ALE Low to PSEN Low 43 tore-13 ns
teLeH PSEN Pulse Width 205 3ty o -20 ns
tp gy PSEN Low to Valid Instruction In 145 3ty o -45 ns
tpxix Input Instruction Hold After PSEN 0 0 ns
tpxiz Input instruction Float After PSEN 59 toLe-10 ns
texav PSEN to Address Valid 75 R: ns
Loy Address to Valid Instruction In 312 StoLoL-55 ns
trLaz PSEN Low fo Address Float 10 10 ns
tRLRH RD Pulsa Width 400 BtcL-100 ns
fLWH WR Pulse Width 400 Bl o -100 ns
treoy RD Low to Valid Data In 252 Step L -90 ns
tRHDX Data Hold After RD) 0 0 ns
tRHDZ Data Float After RD 97 2o cL-28 ns
tipv ALE Low to Valid Data In 517 8tpy ¢ -150 ns
tavov Address to Valid Data In 585 g gL -165 ns
tLwL ALE Low to RD or WR Low 260 300 3t eL-50 3o oL +50 ns
tavwL Address to RD or WR Low 203 dtp o175 ns
tovwx Data Valid to WR Transition 23 tcLel-20 ns
tovwH Data Valid to WR High 433 Ttero-120 ns
twHax Data Hold After WR 33 tereL-20 ns
trLAZ RD Low to Address Float 0 0 ns
YWHLH RO or WR High to ALE High 43 123 toLcL-20 toL o +25 ns
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External Program Memory Read Cycle

o —>
ALE 0 N /! N
L N " ¥ o pr
taviL "t
—» tupL bl
PSEN * Yty
+—toxa
—>1 [ toLaz t
i PXiz
LLAX ft—-]
toxix— [
PORT 0 — AD - A7 ——¢ INSTR IN AU - AT
e — by ————|
PORT 2 AB - A15 K AB-Al5
External Data Memory Read Cycle
- LT »e
ALE
LR B YV
PSEN
« tLiov >
b tRLRH L4
“ Hiwe >
RD - tiax >
\ <« »lpy * »lgypy
AL t WL
RLAZ t
» «  Irypx
PORT 0 A0 - A7 FROM RI OR DPL DATA iN AD - A7 FROM PCL  INSTR IN
tavwe >
« tavov 2
PORT 2 P2.0 - P27 OR A8 - A15 FROM DPH AB - A15 FROM PCH
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External Data Memory Write Cycle

<« b o»

AlLE
L T YT
PSEN
- tiwe e bywn »
R
w « tLax »
<« Ly » toywx * L T P
<« fovwn »
PORT 0O AQ - A7 FROM RI OR DPL DATA OUT AD - A7 FROM PCL INSTR IN
« tavw, >
PORT 2 P2.0 - P27 OR A8 - A15 FROM DPH A8 - A15 FROM PCH

Externai Clock Drive Waveforms

lohex
— fenct
0.45V L
torel y
External Clock Drive

Symbol Parameter Min Max Units
MLl Oscillator Frequency 0 24 MHz
toroL Clock Period 41.6 ns
tCHCX ngh Time 15 ns
tolex Low Time 15 ns
teLcH Rise Time 20 ns
tencL 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 Parameter 12 MHz Os¢ Variable Osciilator Units
Min Max Min Max

tLxL Serial Port Clock Cycle Time 1.0 12t e us

tovH Qutput Data Setup to Clock Rising Edge 700 10fe e -133 ns

txHax Cutput Data Hold After Clock Rising Edge 50 Ao 0 -117 ns

txHDX Input Data Hold After Clock Rising Edge 0 0 ns

txHDV Clock Rising Edge to Input Data Valid 700 10toL o -133 ns

Shift Register Mode Timing Waveforms

INSTRUCTION 0 1 2 3 4 5 & 7 8
ALE
- > bl
CLOCK
tavxH « >
» o« txpox
WRITE TO SBUF 0 1 2 3 4 5 B 7
v L t 4
OUTPUT DATA tymoy > Sl SET T
CLEAR RI vALID VALID vALID VALID VALID VALID VALID VALID
v IS
INPUT DATA SET RI

AC Testing Input/Output Waveforms!?)  Float Waveforms!!)

Vi - 0.5V

0.1V - 0.9V
0.2 Vg + 0.9V Vioao'

TEST POINTS
02 Voo - 0.1V

Timing Reference
Points

V. o+ 01V

0.45V oL

Note: 1. AC Inputs during testing are driven at Ve - 0.5V for  Note: 1. Fortiming purposes, a port pin is no longer floating

a logic 1 and 0.45V for a logic 0. Timing measure- when a 100 mV change from load voltage accurs. A
ments are made at V), min. for a legic 1 and V| _ port pin begins to float when 100 mV change from
max. for a logic 0. the loaded Vou/Vo level occurs,
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Speed Power
(MHz) Supply Ordering Code Package Operation Range

12 5V 1 20% ATB9C51-12AC 44A Commercial
ATBICS51-12)C 44 (0°C to 70°C)
AT89C51-12PC 40P6
AT89C51-12QC 440
AT89CS51-12Al 44A industrial
ATBICE1-12J1 44) {-40°C to 85°C)
AT89C51-12P| 40P6
AT89C51-12Q1 44Q
ATBYCE1-12AA 44A Automotive
ATBIC51-12JA 440 (-40°C to 105°C}
ATBICH1-12PA 40P6
ATBACS1-12QA 44C

16 5V £ 20% AT8ACS51-16AC 44A Commercial
ATBICS1-164C 44J (0°C to 70°C)
ATEB8C51-16PC 40P6
ATBSCH1-16QC 440
ATBICH1-16Al 44A Industrial
ATBOCS51-16JI 444 (-40°C to 85°C)
AT89C51-16PI 40P6
ATB9CS51-16Q 44Q
AT89C51-16AA 44A Automotive
AT89C51-16JA 44 {(-40°C to 105°C)
ATB9C51-16PA 40P6
AT89C51-16QA 440

20 5V + 20% ATBIC51-20AC 44A Commercial
ATBI9CH1-20JC 44) {0°C to 70°C)
AT89CH1-20PC 40P6
ATB9CS51-20QC 44Q
ATBICS51-20Al 44A Industrial
AT89CH1-20J1 44J (-40°C to 85°C)
AT89C51-20PI 40P6
AT89C51-20Q1 44Q
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Ordering Information

Speed Power
{MHz) Supply Ordering Code Package Operation Range
24 BV + 20% ATBBCS51-24AC 44A Commercial
AT89C51-24JC 44) {0°C to 70°C)
ATBBC51-24PC 44P6
AT89C51-24QC 44Q
ATBICS51-24Al 44A Industrial
AT89C51-24J1 44 (-40°C to B5°C)
ATBICS51-24P1 44P86
ATBSC51-240Q1 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, Flastic Dual inline Package (PDIP)
44Q 44 Lead, Plastic Gull Wing Quad Flatpack (PQFP)

AIMEL
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TOSHIBA TA7257P

TOSHIBA BIPOLAR LINEAR INTEGRATED CIRCUIT SILICON MONOLITHIC

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
Motor Driving Supply Voltage terminal independently
therefore Servo control operation is applicable.

FEATURES HSIP7-P-2.54
¢ Output Current Up to 1.5A (AVE), and 4.5 A (PEAK). Weight : 1.889 (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.

BLOCK DIAGRAM
Vee

)

# (©) v

w1 (g [3) our

coNTROL 1
iz (2]
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[ e morect | 3%
OVER CURRENT

: . . [4) GND

53 our2
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@ 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, t¢ observe standards of safety, and to avoid
situations in which a malfunction or failure of a TOSHIBA product couid cause loss of human life, bedily 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 IN1 Input terminal
2 IN2 Input terminal
3 OouT1 Qutput terminal
4 GND GND terminal
5 ouT2 Output terminal
6 Vg Supply voltage terminal for Motor drive
7 Vee Supply veltage terminal for Logic
FUNCTION
IN1 IN2 ouT1 QuUT2 MODE
1 1 L L Brake
0 1 L H CW/CCWw
1 0 H L CCW/CW
0 1] Stop
MAXIMUM RATINGS (Ta = 25°C)
CHARACTERISTIC SYMBOL RATING UNIT
Peak Ve (MAX.) 25
I v
Peak Supply Voltage Operate | Ve (opr) 18
PEAK Ig (PEAK) 4.5
Output Current AVE. o (AVE) 15 A
Power Dissipation Pp 12.5 (Note) | W
Operating Temperature Topr -30~75 °C
Storage Temperature Tstg = 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
lcc2 Qutput OFF CW/CCW made _ 10 20
Upper | VgqU — 0.7 1.0
) Lower | VgqL Vec =18V, 10 = 0.1A - 0.6 | 09
Saturation Voltage e v
Upper | VsaU Vee = 18V, I = 1.1 A — 1.0 1.4
Lower | Vsol jalpms T — | 09| 13
Output Transistor |Upper | IL U — — 100
Leakage Current [Lower | I L BN - — 700 | #*
VIN (H) ] . 30 [ — —
Input Voltage 1, 2 — {T; = 25°C, pin @ and pin @ Vv
P 9 VIN (L) ! b — - 0.8
. VEU — 20 | —
Diode Forward Voltage VEL — |F=10A — T —
Limiting Current lsc — — — 35 — A
Input Current IIN — — —_ 1 10 HA
Pp - Ta TRANSIENT THERMAL RESISTANCE
18 300 T T
Rtk
R (j¢) = 6°C/W 100 =3
Rth (j-a) = 100°C/ W g ;g i -
12 N & T £ -
\ INFINITE HEAT SINK ﬁ 10 = t
a1 = = t
\ 3 & Pp = 1W
g gl 10°C/W HEAT 5INK o HFﬁJ—L
o 1
w \
20°C v . \\ 0.01 0.1 1 10 100 1000
HEAT SINK \\ \ PULSE WIDTH t (s)
4 e -~
~ \
\\\ \\ \‘
NO HEAT SINK Y
— _.\"'"1:§\
% 50 00 150 200
Ta {C)
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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 M, or @) and the other to built-in temperature compensated
voltage reference (V14 = 1.4V Typ.)

If a voltage above VN (H) fed into the Input Terminal that means “Logic 17 and less than
VIN (L) of connect to GND means “Logic 0",

v / Input comparator
1\o—~—-—m@ Reterence voltage (V7 5 1.4 V)
V> ViNgH) @pin is as well as
VaVin @pin
j)

Fig.1

{2)  Basic application circuit

. ©  vee
+
eT
= 7 3
31
Contrel

input signal TAT7257F

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.

< veo O vee
I
s
TAT7257P %
3__
r
r

3 T r Y 3
y " om

Fig.3 Fig.4

7

TA7257P

1/

©
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TOSHIBA TA7257P

OUTLINE DRAWING
HSIP7-P-2.54 Unit : mm
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Weight : 1.88g (Typ.)
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SEMICONDUCTOR ™
Hex Inverting Gates
General Description
This device contains six independent gatas sach of which
performs the logic INVERT function.
Ordering Code:
Order Number | Package Number Package Description
DM74LS04M M14A 14-Lead Small Outling Integrated Circuit (SOIC), JEDEC M5-120, 0.15G Narmow
DM74L5045) M14D 14-Lead Small Qutline Package (SOP), EIAJ TYPE 1I, 5.3mm Wide
DM74LS04N N14A 14-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300 Wide
Devicas also available in Tape and Real Spacify by appending tha aufiix lettar *X* to the ordering code
Connectlon Diagram Function Table
Y=A
Vee as A1 AS Y6 Ad ¥4
]u loow |- £ Fiea 1T, Inpot Output

A Y

L H

H L

H = HIGH Logic Level
L = LOW Leglc Eavel

|1 Iz |a |1 In |s lr
A

® 2000 Fairchild Semiconductor Corporation DS006345 www.fairchildsemi.com
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DM74L.504

Absolute Maximum Ratingsioe 1)

Supply Voltage v
Input Voliage v
Operating Free Air Temperature Range 0°C to +70°C
Storage Temperature Range ~85°C to +150°C

Note 1; The "Absclule Maximum Ratings" are these vaiusa bayond which
the satety of the davice cannal be guaranteed. Tha davice should nal be
opsrated at these limits. Tha parametnc values defined in the Flectrical
Characteristica tables are not guaraniaed at tha absolute maximum ratings.
The *Recommended Qperating Conditiona” table will define the conditions
for actual device oparation.

Recommended Operating Conditions

Symbal Paramater Min Nom Max Unlts
Voo Supply Voltage 475 5 5.25 v
ViH HIGH Level Input Voltage 2 \
ViL LOW Level Input Vollage 0B v
lon HIGH Level Dutput Currant -0.4 mA
ley LOW Level Output Currant 8 mh
Ta Free Air Oparating Temperature o] 70 “C

Electrical Characteristics
over recommended oparaling free air fernperatura range (unless ctharwlse noted)
Symbol Paramater Conditions Min TP Max Units
{Nate 2)
v, Input Clamp Voltage Voo=Min b =-18 mA -15 v
Vou HIGH Level Vie=Min, lgy = Max, ) oy 0
Output Voltage V) =Max
VoL LOW Level Ve = Min, g = Max, 0.35 05
Qutput Voltage Vg = Min v
Iy =4 MA, Voo = Min 0.25 0.4
Iy Inpul Current @ Max Voo =Max, V=7V b1 mA,
Inpul Voltage
[ HIGH Level Input Current Veg = Max, V=27V 20 nA
ly LOW Lavel nput Curreni Voo = Max, V= 0.4V -0.36 mA
lng Shorl Circuit Oulput Current Vo = Max (Nole 3) -20 —100 mA
lecH Supply Curans with Qutputs HIGH Ve = Max 1.2 2.4 mA
logy Supply Cument with Qutputs LOW Voo = Max 36 6.6 mA
Hota 2 All typlcals are at Vgp = 5V, Ty = 25°C
Nata 3: Nol mare than one outpul should be shorted al a tme, and the duralion should not axcaed one second.
Switching Characteristics
al Vo = 5V oend Ty = 25°C
Re=2ki2
Symbol Parametar €, =15pF G, =80 pF Units
Min Max Min Max
tpLn Propagation Dalay Time 3 1 . 15 ns
LOW-to-HIGH Leve! Qutput
[ Fropagalien Dalay Time a 10 4 15 s
HIGH-16-LOW Level Qutput
www.fairchildsemi.com 2




Physical Dimensions inches {milimatars) unless otharwise notad

Lt g
l 1 500 - 8.7 ’

0.228 -G 244 i
(5.791 - 5.198) = 32?
.
[} i/ ~
LEAB ND. 1 -
ey DO COUP 0y y
i 3 4 5 B 7 T
Q000
10 754}
0.150 -9.157
E -39
90101920 D 063 ~0.06%
0754 -n g0 4 (381 753)
1 MAX THE + 0.004 -0.010
ALL LEADE . — @i
i U= =)
9008 -0.018 ‘ | T M“Tauu f
—0.0 . 0.050 _ A0 -0.000 pyp
{1205-10.25) Lo.m-n.m LRI T Ah_000 ¢
TYPALL LEADS o004 008175 Ll = 19.956 - . 50]
01021 THP ALL LEADS "o
ALL LEAD TIPS Miskiny
14-Lead Small Qutline Integrated Circult (SOIC), JEDEC MS-120, 0.150 Narrow
Package Number M14A

3 www.Tairchildsemi.com
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DM74LS04

Physical Dimensions inches ({millimaters) unless otherwise noted (Continued)

11 TYR —em r—-—
14 3

o 102:01 —————f

e

6301

IRl

PIN #1 1IDENT.

ALL LEADTIPS

i I = P EXIE

| =

ALL LEAD TIPS

[ ( A

12YTYP ©.35-0.51

(=] J— EIFEL:LEQE.M

EXCXIE0

DIMEMSIONS ARE IN MILLIMETERS

NCTES:

A. CONFORMS TC ElAs EDR-7320 REGISTRATION,
ESTABLISHED IN DEGEMBER, 1998,

8. DIMENSIONS ARE IN MILLIMETERS.

C. DIMENSIONS ARE EXCLUSIVE OF BURRS, MOLD
FLASH, AND TIE BAR EXTRUSIONS.

— 1.801

I, |

(213TYP) ﬂ] m

21 [N

LAND PATTERAN RECOMMENDATION

SEE DETAIL A
I

’ A

P

- OAGE PLANE
[

-

SEATING PLANE
M14DRavB1
DETAIL A&
14-Lead Small Outline Package (SQP), EIAJ TYPE II, 5.3mm Wide
Package Number M14D
www.fairchildsemi.com 4



Physical Dimensions inches (milimeters) untess othenwise noted (Continued)

o bugom
{18.60— 1956 *
0.090
b I T}
[a] [73] [7] (W] Gl [63 [B] i
™ 0.25040.910
O ¥y (6.350 10.254)
LU .
IDENT O L2F (3 (4] 5lie) 7
0082 . 2.030 MAX
12.337) (0.7€2) DEFTH
QFTION 1 OPTION 02
01361 0.005
Bamzon (g':;_::;,:) "™
0.143-0,200 0.000 . . .
04430200 — 00 4T = TR
EEI-600) r |"'"(1‘5m R /'\ ranon T8
i ' 1
o | _,‘r
0.008- 1016
(g.ml = ; 90° 44+ TYP N
Wiy 0.1 0160 I U T gomsems
(3.475—3.310) J —] R ] 030 (g:_:g?
0014 -0.023 . gl
o 4 D000 L0000 o, W
wosengy | PR aN MW
™ feneim o3 1o

fas 25 30

NI RV )

14-Lead Piastlc Dual-In-Line Package {PDIP), JEDEC MS-001, 0.300 Wide
Pachage Number N14A

Fairchild doas nat assume any responsibiity for use of any circuitry describad, no circuit patent licenses are implied and
Fairchild reservas 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 usad harain:

sajen) BuiusAaul xoH p0STYLNG

1. Life support devices or systems are devices or syslems
which, (a) are intended for surgical implant into the
bady, or (b) support or sustain ke, and (¢} whose failura
to parforrn when propery used In accordance with
instructions for use provided In the labeling, can be raa-
sonably expected to result in a significant injury to the
usar.

2. A critical component in any component of a life support
device or system whose failure o perform ¢an be rea-
sonably expacted to cause the failure of the Iifa support
device or system, or to affect its safety or effectiveness.

www.fairchildseml.com

www.fairchildsemi.com
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