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Abstract

This Project is design to create Driver and Controller for robot SCORBOT ER V plus by
Microcontroller MCS-51 No. P89V51RD2 with Flash memory to program and erase more than 10000
times. With Assembly language for control robot in manual and automation by loading saved

position in memory. User can interface robot with Matrix switch (keypad)
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“An automatically controlled. reprogrammable. multipurpose, manipulator programmable in
three or more axes which may be either fixed in place or mobile for use in industrial automation

application”
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@YFIUTDI 910 0 09 2n 1B n 7B TUIUFBINIA (track) VUMY BINAUTUITAVE0DA
o o F4 d o 9 [ v 3/ a a . .
fauldames i ldnmsdszynadiulng  galdllludnvuzvetmsaivquiFuay (numerical

control) 1FU F2UUAILAMIATEITATNAITIRY STVVALRUIATBINA-AT 01 ladaenouRuABs 5N

Tae szuumsarugudwmus uazszuuls Tu@n (Robotic)

o o a o o ° o 4 o g
233 Wwinsadag (Microswitch) Ao aaguuIaan MIMnusIfomsndouivuIaan
1nq veamthdudaii lfadadszianiifanuhlumsauinn vasminzduanuhimsduda

aulasass gUnvuaqveslulasalaguandlddegiin 2.18
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Lever

U1 218 Tulasedad

Faljruuvvewmthdudauanarsiuldandnyasvosmaiiliilszgadldau dndndh
) ¥
dudavedlulasadadilulinanihdudauuudndlla  (Normally close) w3anvuilndiila
) 4 o s y "y Y oo 2o w4 o A
(normally open) AufugalszasAvesmsldnundsins aiadiimihnlumsdanionses
+ ¥
WUy adedngamsihinuveunieins wie ududeuduiios naaouvina uaztihmin

a o o1 wa Y o r) '
vowwdnsusiiudiuldaunaauiadedmuanialy

2.3.4 BOWARAYMTOT (Oprical sensor) IBUITUIHRT AU M EPM VBN T
Uszneundndifiy Ao unastuliauas (light source) HALAINTMIUUAL (light detector) NANNTS

¥ »
HUFUUEAQ Aag1i 2.19

dmgfinraasy

312,19 sowndAdamumes

)

Tuiil LED vimthiidlunmasduiiauas uaz W IdnsuFmaes (phototransistor) Fafina

q

autalumsirundsuudatauuasfannsenud iy Mivhndudiasnduuas suaaild

Wudnans touldFdwaedun(visible red light) w3 ouasduns3A(infrared light) Tasunasfiuiia
¥ .

auaseziinmsaadaaziiginvneluvasivawduiusalinanissunrudyaiaiaunas

fudauasduissni
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-
Unn3

Yaulnsneulnsaaas

3.1 gauiavesTulnsnenlnsataos MCS-51 (/83 P8IVSIRD?

- @u'lulnsneuTnsamesnlddfiguing 8 da
] E4
- e Tlsunsumeluihuuunay aunsaan@onluniidtaniiuase g
qada 64 Kbytes aunsadourie lusunsudeyaatiumisonnudi usunsu 1 laghidesaealy

)

Tnsnouinsamesesnuiims IWsunsulwiniofideni. msTusansy. Tuaees nieluszuu
(ISP: In-system programming) ildmsvanniosudyudlvdoyalumireanuiilisunsui
v 3

1&azain ntu

- @ulylasaey Insamesuudiion i lidedldmizsanuiminasuen dawald

a 1 . [} o a a
amaldouneasunaoriyavetlyiasaen Tnsames Ided1udunlizansnw
[ ¥

- wwesa s fin 1uau 4 woin WhuURITRIRANN (quasi-bidirectional) A1 una

LAZIDIANA

a A g @ o vy v o Y
N?Qﬂiﬁﬂﬁ‘li!lUUﬂHﬂiﬁﬂuaﬂlwaﬂ% fT‘lU]iﬂiﬂllﬁzﬁ\ﬂl'ﬂy‘aqﬂW5ﬂu"]ﬂu"lﬂ

'd o = o o
- nweisanimesuina 16 9 3 @2 (lnuses 0.1 uag 2)
- TESdaeidavanmisdeyanse DPTR 2 @7
LY 1 o A& a dar (Y Y
- mnsesesfuuvasiuianwaessUald 7 Uszan
- fmuaviidyvesmsnsuatedmaeisUald 4 szay

- gnnsaasdentiisaIiInIguen Idqaga 64 Kbytes

= Py P
- Theavhon Inwes
] [} 1] 7 I P . -
3.2 AMHHIVIAN)YON iliﬂiﬂ@u nsataos MCS-51 —pi0 vecke
—P1L1 P0.0
2 lp1.2 po.1 132
“P1.3 P0.2\ 7
lp1.4 P03 32
2pi.s PO.412>
Z4P1.6 Po.5 2
¢ lp1.7 P0.6122
> IRESET mcg-51 P07 32
2 P3-0/RXIB/l VPP/EA 2
11 p3.1/TXD PROG/ALE 22
12 1p3.2/INTO PSEN 2
12 p3.3/INTL p2.7122
2lp3.4/70 p2.622
Elp3.s/T1 P2.5122
¢ 1p3.6/WR P24l
: P3.7/RD P2.3 Z
7 < 2 P2.
51 3.1, ugasn llasasulnsanes MCS-51 wloa? P22/
2IGND pz,or“_
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Vee 140 IFdmsulvides+sv
GND %120 fuw1nsd dmsuserunsiduesszIy
v v
Wosa 0 (P0.0-0.7) ¥1 39-32 Tianum 8 Ta uAaznannsadmualiibuldnduyauas
4 v Y 4 : 2 a o W ¥ = "

o1ane fdoans Iivnesa 0 lavmilahauihdugaannsoiidlasmsfoumveya™l”
Ifusnsfinidoinsanaedio dwaliuniulicanzilievasy (floa TidunaBuiuAuFT

9 d a kY :/I L4 dyw b g a VW
museldaudunneiaduyald uennmiuvnmesatifagalsaulunisaarenuvienansd

] v

Yuddweainsanuiinieuon (a0-a7) sazmsiauduldiwndadensansmasdoya

wosa 1 (P1.0-L7) 1118 Wanudhimesadunaerdiya dmsunsidanialy uazilu
nidyanavoslnwes 2 uazndygnuveluga PCA

s ¥ s a 7 o @ Y o

wesa 2 (P2.0-2.7) 11 2128 Mauihunesadunaeinva dwsumslgauialy uas

4refuuonnsaludgavomiasanuiiniuien (A8-A1S) liAndedl
s Y s a % P ¥ <

WA 3 (P3.0-3.7) 41 10-17 Wanuuvmesadunaedna dmsums ol vas

Wauiiuswefanthiifies daliswaziBuade 11l
RxD (P3.0: ¥110) Wiiluuduna dmsusudeyaninmsdemsuueynsy
D (P3.1: 911D 1iuviduns dwmfvdedeyaninmsemsuueynsy

v o

INTO (P3.2: 9112) Wiuviduna dwmsuiudyanudumes Slannniouenges 0

o @

INT1 (P3.3: ¥113) Mihuaduna dmsusudugmdumessdaninnouensed |
T0 (P3.4: 1114) MhiluiBuma dmsusudugne Inweinnaiousnyes o
T1p3.5: 1115) Ml duma dmiusuduygie Tnweinnmouenges |
WR (P3.6: ¥11 &) iilunduanuniugumsdoudeyaluniizsanuiimeuen
RD (P3.7: 4117 ihundygno aaugumssmdeyaninminsanuiinouen
3/ = ° L4 ar
RST (reset) 11 9 1#lumssmamsmnuveslulnsaeulnsames Tasmsfloudyauae

0«1 pthetion 2 nuriulwifa Tasfirsssudiadaanuinimdmaihnuedndeiie

= Yy A a ¢
15519 (Reset) 1HIWBITUAUMS

Vee &

o v Cf‘\ fruves=unlaszi i T sunsuaniwes

1oy o .
SW-Reset \ 7 ) du oo000H teulumsSwadedesliaein

MCS-51 ,
=t ' )

- “ f 9 (RST) Sluedadeuiiunaizsey
RST uwrsulefa laold1995 RC time constant

2 < o oga - Y
B0 ¢ nawssdyanaadnldlunsiime Auegiu
'SS

= R uas C 7114 Iaeqld R szanu 1K-10K C

4 “ . : 1510 TuF-10uF fa31l 3.2
E‘IJ‘VI 3.2 2935IANITN UYL MCS-31
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=

| ALE (Address Latch Enable) 1 30 Wiiludaanamivquasuand doapunesninan

[

(0. . ¥V

wotn 0 lunsdiildifuneamsaludd Tngezuoniiv 2 ﬂésa‘lunﬂqums%ullcmﬁa Tuniilule

PSEN (Program Store Enable) 42 29 I lumsdedyaaiodosvelumsandefuniiae
A Tsunsunouen dedesmssudeyaniamirennusiidsunsumsusnzaidyan
somnivTi 2 ﬂizmnquw%u‘lmﬁa uadidade fumissanuiimouen vt lifimsda
daanulaqeenn '

EA/Vpp (External Acéess enable/Programming voltage input) ¥1 31 1¥lunsiionnisande
Suniennui TdsunsueinmeusnviemoludaluTasneuInsames

«or  @enltlulnsnoulnsamesannedunuasaui lsunsuneuen

wr denlWlulasneuInsamesasaefuntiganudi Tlsunsunieluy

'ﬂ’l’

dyu 3/ “a o/ (9 9 o/ ] o ' ~
wennnttalfifuudunasuusadu +sv dmsuns sunsumissanuimelu  Tuiiiilyde
AUUSIAY +5V

o o

XTALI 9719 dludunasy uqpmmﬂﬂ?ﬁﬂeamﬂuann’htjnﬂiaaﬁcffmama{mu‘lu

XTAL? 41 18 Hhuedwadaaniaseeadaamesmeiu Tavind vifiuaz XTAL 1

aahfunsananazdufulssyaioon  lufidlega) X-TAL 11.0592 MH= uag C 20 pF

3.3 HiwANDT MCS-51

331 miwanusufuTisansu (Program memory) MCS-51 qunsofldgaqe 64
Kbytes cﬁam%agmauan‘ﬁwuﬂ 64 Kbytes ¥30 n1elusmduniouen 64 Kbytes uitii s9vsIRD?
‘l%’miwmmﬁﬂﬂmﬂiumﬂ‘luv{wuﬂ 64 Kbytes 1Ay Tadn@vtinonus Tsunsuis udud
0000H éf}N"lsfdmm'lﬁimz‘l%'ﬂﬂamam{iﬂﬂﬁuniuma‘luw?amﬂuanﬂ:ﬁ'mﬁﬂﬁaaauﬁuﬁma

dumiafiolFlumsduwes suaveseian

- d' o o a o & o o d'
FuRd TS msduwessUa 0 m1naeuen Amua Bnuoamsa 0003H
X A0 o a a Y v P o v
AUNEIMSUUSMIdURDT51Ann Inwes 0 fivua A neaase 000BH
AuRdMTUUSMIBumessUA 1 InATeUen fvua 13nueaasa 0013H
A A, v a a do | o o Yl
AundmsuusmsdumessUan lnwes 1 fvua A Nusamsa 001BH
AuRdmsuusmsdumessUAvesmsdoaisounsu g mua I3nueaasa 0023H
4 A0 o - a do (o P o P
AuigmsuuSmsdumessuaan tnwes 2 fviua 1Aueaiase 002BH



Bvie
Address Bit Addrass
7F
General
Purpose
RAM
30
/o [ 5p| 76|l 7c| lma o i
26 | 57176 | 7] 741 73472 A0
D | 6F | 6E | 6D} 6C | 6B{6A 63 | 68
2C [ 67166165164 |63 f.s:i,m )
2B | sF{SE|sDI5C|sB|sa syl 38
2A | 57|56 | 551 54|53 | 52 8i] 30
Bit 29 | 4| 4 |4D{4C| 48] 440 49] 28
Add'“55< 8 {97126 |25 42143 42 1] <0
Location 27 {'3F | 3E{3D 3C| 3B a0 300 3%
' 26 {371 36) 35 34]33 ) 320 1) 30
35 1 2F [ 2E| 2D} 2C | 2B{ 2A° 29} 2%
24 | a7 26| 25124 T 2] 20
2 [ e D] 1 1R 1] s
2 zfae stz bz e
21 | oF {0E | 0p| o] aB; 0 09] 08
\_ 2007, 06j05 04 03162 a1 00
IF
_ BANK:
1§
17
0 BANK2
oF
o8 BANK
07 Defauit Reg:ser
00 BANKO for R0-R™

RAM

Address
FF
FO

EO

X

BS

BO

A0

98

Byte
Bit Address

Frers [r e3[R ]r | Fo

£7 1 Es | Es E4] B3, 2] £1] €0

07]0s I0spafoal 2] - o

pr|aE,80BC B8 BARY BY

7y 80| Bs| B4183] B2] B BO

AF}AE]AD}AC’;AB] Aaa9] A8

arfasfas] ad a1 a3 af ac

Not Bit Address

sr[ae]oplocloslaajes) o

9796 o3 | 9493 | NEE

Not Bit Address

Not Bit Address

Not Bit Acddress

Not Bit Address

Not Bit Address

e[« T¥p[Be[sB s [ 398

Not Bit Address

Not Bit Address

Not Bit Address

Not Bit Address

K7L K6 &S 54%33!:‘.2

i 3!

%03

Special Function Register

317 3.3 duniamiasANui1ves MCS-51

28

ACC

PSW

P3

E

SBUF
SCON

Pl

THI
THO
TLI
TLO
T™OD
TCON
PCON

DPH
neL
sp
PO
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332 wwANESIEYA (Data memory) himizoanuiifeyaniolunnzniouen i

wihsanusfeyamousnaunsadane 1dfa 64 Kbytes daumizsanudinmolulaosmhli 256
] 1 a =4 o t a e o o a

Bytes utiuifudandildifiudoyarialy 128 byes wazdwmdihiitmaesnlFoulumimie

(SFR:special function register) 128 bytes

1) nifenawswsumely fisdwmia 00H 8a FFH 5auilu 128 bytes Fuilu
k4

A P 7 s A o ' ' =
Hugrfinniwes luaszaa Mcs-51 Timflousumisosnitu 3 dau awgafi 3.3
¥
1. 33cuanTuneA 911U 32 bytes AUARWMUS 00H B3 1FH asuonoenilu 4 Bank
Ed N ] ]
Bankaz 8 bytes 113 190 ludauil sndendnindiliitiames psw lavszdonlFlduuedifen
4
mniu
[} k. ¥

2. niaeanus id19dad i Uta £9112U 16 bytes AUAR WM 20H-2FH a11130
I v & ¢ -
Sradeyalanwuyludnazuuuia

' ° = o a0 ' P in 1o ' &
3. wiheanuswsuf 1 amsiat) Hiwan 8o lud daufuenmilodsid@ uua 30H-7FH 9

Yy ¥ a F e o
doedret vy ludmniu

I3

2) $Fames vy luwinaiery (Special Function Register: SFR)

aa ¢ o P Ay P o e PR s 4 o
1. 357005 P1-P3 sziilusiamos Nivoudeiunesa P1-P3 915 vmaes a1 lanasanazll
T 5 9/ a ye’: =Y 4
aniu s1eddidiuuianazuuylud
2 S5awed acc  Whisdames Aldlumssumeadiameaas aovn uazldlumslou
v Y ' 3y A 1= v v
2109YaA139) annsod1sdnutanaz lud e

aa 4 PEP saiq ¥ o aa sa o ' o aa ¢
3. 531999 B l‘ﬂ‘uiﬂﬁmaﬂﬂﬂfﬂ‘lu‘l’l’f’lﬂlmmﬂuii]ﬁm@ ﬂﬂ]ﬂ1iﬂm N1FIUNUTIAINDT

4. 3301005 PSW (Program Staws Word) (5113 Senaos fiiaasaaiuzvess imans A uiu
aenals nyaily
CY (Carry Flag) vzgnusaiiu 17 iffelimsuinidmans A fuslamniluds
\fuf FFH

AC (Auxiliary Carrv Flag) wwaelimsnanvaniad 3ldded 4 vesda
wo5 A Tumsuin@unuy BCD

RSI. RSO fmthindenin Ssames Ro-R7 vxlildunaddala 00,01,10,11 1ilu
HUSA 0. 1, 2 1A 3

OV (Over Flow Flag) 1435190 UAUYNABIYDIHAGHE A1oNEINITUINHI0aY

a A =/ o Y 3 o sy Ya o «
BV UAAUATDINLY nJu@:1uaﬂiwwsmamaawm”lﬂwﬂ"lﬂmnmmﬂlgm 29U 8§ UA
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= dy .A' ° a A & s g a o
P (Parity Bit) uﬂu%zxﬂu “1” mamuaummﬁ]uwuﬂui%ﬁmai A 1Jﬂ1l":ﬂuﬂ

4 o a 2 Ao o v .
(Odd parity) tazazidlu <0~ fosmaudianialuiimaes A 5ug (Even Parity)

Ui 3.4 SnAnqvediiames A

1] . ¥
5 $5a1905 DPTR (Data Pointer) Su11a 16 0 1Tu3daans MmN address Y9312y

ansimonen Usznoudiuismaes DPH, DPL wuia § iia Jag DPH lusTames ludgeegi
Aimia 83H waz DPL Wi daines luadegaumiia 82H
. a o aa P Y v ' o 4 o~
6.35c1m0 SP (Stack Pointer) 113 Satmos Nifudumisvesmissaudainmolu dislims

nselaa lUvinlilsunsusey

[l
S

Aaa & o a3 N . - Y o (N A
7. 35 en0siinos Yoyaoynsii (Scrial Data Buffer: SBUF) 15ihus1veyaiasaonnso
SudhinninmsdeasuuueynsH
aa g ’ , 9 o ' o W ] 4 4
8. iil’dmaﬁﬂlmilﬂi (Timer register) hiumimummmmuwsmmumas (counter) A8
Ilulnsneulnsamesiftelflumsadisguinm, Sunamioiudaddygrannimmelu (fu

sSa g A T e < d o aa o
S aaniuna 16 Bit e dmaes Inwes ludd TL a5 3maes ludge TH
935ames PCON ifhi3samosinuadasfumsimuadasisudidoyaveansiems
nuweynsuuazfuuanmsihauuIvualszndanasau
aa o sa saq Y o
103505 SCON (Hiismaosildlumsnugumsmaweneseynsumolululas
I'd
aou Insaaos
' aa o aa s4q 9Yq ° o o ¢ o
1. $5eamed TcoN ThissmansnlFlunmsaruquasiinuves Iniwesianines
aa ¢ aAa saq 9 o ° P o
1235ames TMOD i Tmansnlylunsnluquiavazmsiinuvesindues/
o s :
nlnes
aa P aa s A v o a do (& asa o
1335am0f [ HumneiRRndesfumsasuauaimsdumessd Taudhiimaes
Svfudueiiandelddmiums fvuadnyuzveIM I AUBINsBUmes A

14 Tmaed P HhiSSamosdmiuAmuadvunnud dgresnsaourueBumeisla

A Yo a A Jo (7 v @
el T igreuauoimafndumailalanounas
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]

=
unn 4

% d d
Iﬂfi\?ﬁ?'l\?ﬂ‘l\?ﬁ'l?ﬂl!?i
4.1 msAatrengUnsalugIun1uenny MCS-51 89V5IRD

411 unasniei 1% IC regulator 7805 Falfusaduoiina 5 vde finnnuiioudas o-

12 Vde |

9-12 Vde 7

Vi Vout

GND 5V

10UF/25 F LED

|
10uF/25V \E\E Au
J; J; 390 Ohm

1N4001

Ui 4.1 2gesunass i MCs-51

. a s A o o a1 w (D @ a 4
4.1.2 ABUWAUADT lWﬂ‘VﬂﬂﬁﬂnuIﬂﬁﬂIﬂiLlﬂiUllﬁzﬂﬂﬂﬂiﬂ’dﬂﬂﬂgﬁﬂﬂﬂﬁﬂﬂ’)lﬂ@i W

s Sourounn RS-232 Taol¥ 1C MAX232 sedniuan RxD oz TxD 493 MSC-51 Taeiigl

LUUMIABAIT
+5V
1 16
1 Voo
L0UF/25V T M SN EL l J_
4 5 LT1our/2sy 10uF/2sv
r——— Cc2 V+
10uF/25V 5 | + 6
L 2 - V- =
219 mMax232 I
— Sukall 10uF/25V
13 12
™M 1 D — —
— 7 10
RS-232 | —— XD >
8 9
-

a a 1 a ¢
Eﬂ'ﬂ 4.2 'Nﬂiﬂ'\iﬂﬂﬂ@ﬂaﬂ'vntﬂaighﬂ RS-232
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4.1.3 dyanannim S fruas Iz MIMaUUBsTUY (11839918 MCS-51 12993
poaTamIAes ogida (On-chip oscillator) 3shuremsldauifissnensaasairiiviisuaz 19 dagy

nas

MCS-51

o 18
Cc1 D I_!_CZ 19

T___f__i_zo

g1l 4.3 2993 Sayanauiini i MCs-s1

P ¢ o a o ' gas o Yo A [
4.1.4. MYBUNBAYUAINYA N 151NN AAUDY MCS-51 ﬂzi‘lﬁﬁﬂ'ﬂﬂﬂﬂﬂ%%ﬁfﬂlﬁu

«1» ApuudluFAMINANNAN 190"

———0 0
- N
31 44 mstifensefiuadad

[ d
4.2 29957UNBIADT
94 IC d5931 Full-Bridge Driver (H-Switch) 85 TA7257P ¥edUTEn TOSHIBA
& da y  ad "o y : < o @ Wi 1 A
3 Fdenlfuesiims iz hidsudie Logic “07 uag “1" (SVAVOV) Wl heremaiyeuaeiuly
TnsaouTnsamesaunsadenuliveinesmyuld 2 FamalumsFeudedyanaufivs 2 1dude

sames 1 71 TA7257P Hlnsaadenioludagilii 4.5 "

0)

-& ©vs

nt (1}
[3) oun
CONTROL -

N2 (2
5) OUT2
THERMAL PROTE
a ? S |
HSIPT-P-2.54 l OVER CURRENT I~ oo

= ) ¢
5171 4.5 ledues TA7257P
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< o W ¥ A ¢ ' P
“msdanu midlaedlou Logic anneiavedlulasneulnsamesivnyt IN 1, 2 %9

TAT257P 1 67 9214 2 fialumsdanuuemes 1 /) vau'ld 4 Tnue damsne 4.l

IN1 IN2 Outl Out2 Mode
1 1 L L Brake
0 1 L H CW/CCW
1 0 H L CCW /CW
0 0 High impedance Stop

ans197 4.1 nansdunauaziemnavedled TA7257P

] 4'1 v N Yy e o
dunsisudeAIquanl lAAzN 4.6

S+
2T
7 (3

C
Dcapnst TA7257P

o—2 S
s

sUfi 46 nudeldinlefives TAT257P

—0O Ve

4.3 1NIyaIn
A o Yy o' & A PY-LEY @
1ioualno3 (Motor 2, 3) ©gR luinsdaanu Luaamm“umuﬂmuﬂﬂﬂumiiﬂmamu:
14UﬂuwaaTﬂsmimwuﬂau"luﬁnmm mwﬂmmuwau Upper arm La2 Forearm ﬂv"lﬁaaumau
mmmﬂumuﬂmaumutmua umumawuqmmu i)maaaammuma"lﬂﬁnwa%m%ﬂumuﬂ
mmuu Tﬂﬂmﬁﬂmiﬁauuiaﬂuma‘lﬂuamaiwuumu‘lumuwm’lwmuwauuumaaumu ua
ifipennmsaedodlUaosuiy Outputl. 2 499 TAT257P Faswlv+12vaduiu ﬂﬂﬂui‘]mmﬁm

ﬂi:uﬁ"lvl"lﬁavhuxmawwuimuﬂauﬂau Lﬂﬂﬂﬁ‘lf@ﬂﬂu‘\lﬁisupp]y mmmmim Relay L“U'I‘IS’JU

T

o ld

| TA7257P ‘ vawfjmom}

|

- TATISP (O \RELAY

\

117 47 2sesmsitisnuoimed
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I dlefimsdanuuemesiau ")'liif:msﬂ'w"lﬂ’éauiﬁnama{

TWLP MOTOR

Ui 28 nvhanvesSadilouemediinam

1 t ¥ b 4
2) ifengadnuuemes alhdwvurewii lnaasnmimin > fimsnoIWtould

[) v
ueIas (Novalssiiniin

TWLP

o o o oA "o
Tﬂ“ 4.9 miﬂN‘IueumiLﬁULiJE)iJ’e]LG‘lE)iﬂllJﬂN1u

¥

iﬂﬂﬂ'li'i’lﬂﬁ’fNW‘lJ'J'lﬂHlidﬂuﬂauﬂaUWE)L'H111~ﬂﬂ11ﬂl!ﬂlﬂﬂﬂ1ﬂﬁﬂ1'J“‘"llllliﬁﬁﬂ (vhl

"lﬁ'ﬁ'uw?aﬂnwam) fo dszainm 2 V nae ‘lummwnTwaw muiaﬂuuaunamvmwumuumuﬂ

yod1vian

4.4 Key-Pad
=y & a 4 o v Y a ar 4
Humadngaiadane 3*4 1lT18 12 duna Taseronsaunuveslulasaoulnsames
inlf i modyananfivs 7 @y aunsaiszgaaldlumsniuguueinesis 6 Mlindoud aw

[ a [ a ¥ e =i
IWUUIWN LGS ‘Vl’JuL‘*UillﬂWﬂ'lvlﬂ‘WE]ﬂ ﬂdzﬂ'ﬂ 4.10

: N

’[ o
[
l

o

e

ad

g4t feum3ndaiad



PL]

AT85C51

PLS

P14

1o

ik

-
|-
T .
b )
¢
7

PLL
P2

e

PL3

-
b-f:

b
R

A
r—)
o 0-

The

1

KEY PAD

172]3]c 0
415]6[D _
7189 |E—— P1.
AlO|B|F—— P1.

| I

Jun 4.1 MairendslIas nF AU MSC-51

U9 U U UTUVTUU
e el el el el o
DUTAOANWN -
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17 411 iimsdiniuasiausn4 {luTavafondnms aunu louiumodya
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4.5 8-Bit Serial-Input/Serial or Parallel-Output Shift Register with Latched 3-State

Outputs
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PIN ASSIGNMENT
Qg [ 1e 16 [J Vee
QcQ:? 1500
apll 3 1A
Qe 4 13 [J OUTPUT ERABLE
Offl s 12 {] LATCH CLOCE.
Qs 11 {] SHIFTCLGCK
oqfl? 10 {] RESET
Gho [l s e 1504

3
L1l

Ut 4

DATA

SERAL {
INFUT

SHIFT 1

CLOCK ™ |

pEseT 2

LTCH 12
CLOCK
OUTRUT 13

ENABLE
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1
< o ¢ < . . s o
%1 Latch Clock (LT) . fluvaugumstiweyamIANAN Shift Register W liéa
7497 Latch
%1 Output Enable (EN)  : Huvinugumanideyae1diaa1N1ees Lacch 11 Output

493 TAHC595 (#DAINT1A
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1) #1m3 Enable Jouaain <0 i1 EN
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4.6 DATA SELECTORS/MULTIPLEXERS
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CONNECTION DIAGRAM DIP (TOP VIEW)
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TRUTH TABLE

lo

XX HXHKKX KKK XK XXX ST
KX XK XKK XXX XK XKLL XX
R XK XXX XXX X II XX XX
KR XX KRR XK DT X XRK XX
XK XK XXX AT X XXX XX
XX XX K AT XXX XK XXX XX
XK IT XX XXX XK KKK XX

KA TIXXXXXXXXXXKXKXK

So

S2 S1

XAJJITAdSJIITLSLSIITSLTT

XLLLLHHHHLLLLHHHH

XLLLLLLLLHHHHHHHH

HLLLLLLLLLLLLLLLL

H = HIGH Voitage Level
L = LOVV Voitage Level

X = Don't Care
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1. Manual mode 3§ 1¥aunsotsiulduvunanfoud luamdumishinuaisg 14 du

¥
N13 Key pad lngusazijunzaiuqumsiiaude | HAN1U0ueinosuaazdi ueinos nanua 6 #2

du 12 1Ju Tasliswazidoadail

e

0

030

)
—p-@@

#

ofd]

Motor 1

fin “1”

fin “4”
Motor 2

A “2”

i\ “5”
Motor 3

if “3”

i “6”
Motor 4

A “7”

1712 ekl
Motor 5

A “8”

nf “0”
Motor 6

AN “9”

il u#”

Body CW
Body CCW

Upper arm Up

Upper arm Uown

Fore arm Up

Fore arm Down

Gripper Up
Gripper Down

Gripper CW
Gripper CCW

b4
Gripper 3USUNU

kd
Gripper UassFuaiu

31952 MIvhaunyy Manual

2. Save Mode 13um3 save Ansndounveaveames n lldidwmiaiinidesns Tasnou

- Y] 9 M v s A ~ ' Y =
M3 19219719 Trua save 151dvadanuIiuamoIIATOUNUUY manual ABUNII Key pad 11490307 save
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3. Load Mode Lf]umﬂwammmmi save 11 Save Mode samndnuliaumums
ﬂﬂt‘r”ainﬂ key pad Tﬂammumsmammﬂﬂﬂmn Home position m‘lﬂuiﬁuﬂutwumanmﬁu
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doyauvuna SCORBOT-ER V plus.

=2h

- Jassarawunail4ifiuvesu5in ESHED ROBOTEC Ltd. U SCORBOT-ER V plus.

Taseadie gyl

9/ n” ! o A
J5znouUAIeFUTIUYIAN AD
1) Base FOREARM

2) Body

"3) Upper arm

4) Forearm
5) Gripper

6) wOIMD3 12VDC 6 A2

7)  Encoder 6 12
8) Micro switch 5 a2

9) dyudaiumsmaoui wu 1des menuaI
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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 P‘ilch Raises and lowers the end ei‘fgctor (gripper) 4+5
5 Wrist Roll Rotates the end effector (gripper) 4+5

¥
uannMIUill Motor No. 6 19 lunisuiluiuiagues Gripper

WRIST

’ FICH
il

Nwiis]

" KOL.
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SCORBOT-ER Vplus Wiring

Robot Arm Signal Legd to Molex Lead to
12-pin Connector D50 Connector
Axis | Motor | Encoder | Pad # | Microsw. Color Pin# Color Pin #
+ white - 50
: - gray/green 17
+ white 49
: - : white/green 16
+ : white 48
: - orange/brown 15
4 + white 47
- orange/green 14
; + | white 46
- orange/gray 13
Gripper + gray 8 |white 45
— yellow 7 - |orange/blue 12
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SCORBOT-ER Vplus Wiring

Robot Arm Signal Legd to Molex | Lead to
12-pin Connector D50 Connector
Axis | Motor | Encoder | Pad # | Microsw. Color Pin# Color Pin #
GND 1 white 33*
) Py 3 white/gray 5
VLED 2 yellow 11
Po 4 brown 2
GND 1 white 32¢
Pi 3 white/orange 21
2 VLED 2 yvellow 27
Po 4 gray 1
GND 1 white 31*
3 P 3 brown/blue 4
VLED 2 yellow 10
Po 4 green 36
GND 1 white 30
4 P 3 green/brown 20
VLED 2 yellow 26
Po 4 orange 35
GND 1 white 29*
5 P 3 green/blue 3
VLED 2 yellow 9
Po 4 blue 18
GND 1 black 12 |white 28*
Gripper P'1 3 green 11 gra}vf/blue 19
VLED 2 vellow 10 |white 25
Po 4 brown 9 white/blue 34
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SCORBOT-ER Vplus Wiring

Robot Arm Signal Legd to Molex Lead to
12-pin Connector D50 Connector
Axis | Motor | Encoder | Pad # | Microsw. Color Pin# Color Pin#
GND white 33
1 MS brown 23
GND white 32*
2
MS gray 7
GND white 1 |white 31
3 MS white 2 |orange 24
4 GND blue 3 |white 30*
MS blue 4 |green 8
g GND orange 5 |white 29*
MS grange 6 |blue 6
no white 28"
Grippet -connection Cowviihy 29
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1) Aua (WristPitch) 18 lasduueineds,s Tvyulimadenfu
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2) Wyu (WristRol) Wildlastunemeia,s mpuaiumaiu
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Tusunsu Software n1¥luniswann

. . ¥
1. Wsunsu 8051 IDE @uTdsunsunansaldauléi Editor, Compiler a2 Simulator 521
. kL Y o -
- Editor 1Flumsnuwdou Tdsunsumpuemaruua
. b4 . )
- Compiler  1¥lumsulas Text file s nToutiuliogluzil Hex file iNoNazd i
GELR Program
- Simulator ¥ lumssrassmsviinuvedlulnsaoulnsames laglusuiludesd

Hardware

< DEFAULT - ConReg1 v
Fle Edt View Assemble Simuate Monitor Options Window Help

LE . e

00000000 0

00000000 0

. 00000000 § P

complete 00000000 § 0
complete ' f 00000000 § 17. o
0

0

0

NS

address: 1552

BDone - 0 error{s), O warning(s)

For Help, press Fi R




2. Flash Magic {JuTusunsufivhnihfith Hex file 7118910 compiler Tlsunsuainaoufiuaesas

1Tulnsaoulnsames

-1 o 2

COM Port: |COM 1
Baud Rate: |9600
Device: |89C51RA2xx
Oscillator Freq. (MHzJ; {16.000000

Erase block 0 (0=0000-0x0FFF)
Erase block 1 (0x1000-0x1FFF)

aim

[ Erase all Flash+Security+Clks
™ Erase blocks used by Hex File

Hex File: 1 Browse... I

Modified: Unknown more info

™ Verify after programming [~ Set Security Bit 1
[T Fill unused Flash [T Set Security Bit 2
[T Generate checksums | Set Security Bit 3
! I Execute [~ Bcks/cycle

H

.E.;M

H

Start

Technical on-ine articles about 8051 and XA programming

vy esacademy. comdfag/docs >




tﬂy 1 d’ Y o U 24 tﬂ' = I 5 1 Y o ¥ ¢ Y ¥
wnanstluenashanulidmiunislidnuienisfinuwinu eugrelnhluldusslevdmunisin

laidnsdilas Medu Snviavhuiilvidauwdasiomuazdosdnddisdiveaenalsynasaninisluly



Flow Chart
Main Program

a oy
‘ [PRUZNES ’

initial

Check N13NA Key

Check Key WAy

§774AN

lﬁﬂﬂ Encoder

e Counter

Drive Motor

Ua Counter

o 1
N AINIINA LA
SuUWad

:

Check

v

AT NABDIADS AR

Home

Home

Save

Load




Tafsunsueoeg HOME

331 Home

uames M2 U

U Limit Switch™
LM2

v

uamad M1 vyunuiin

———-P' uanaf M3 Ui

w114 Limit Switch
LM3

TU 99U

T

g Limit Switch
LM1

wawaf M1 wyusnadin

v
LRIADT M3+M4 unnafgaiu iu

<14 Limit Switch
LM1

.m !

LREEE M3+M4 MunnaiReniu a

4 Limit Switch
LM4

uawmes 6 wyumiiy

i1 Limit Switch

LM4
wilugn

L AN

nduGuTsunsuman

NamaF M3+M4 vuaaunadiu anadin

¥
o aan = o 4 v
e nENsUaTanIATNAARTY NaIABIA]
¥
HUITHYAN YU s hivuaiinaing (M3evew) 18
d
AINLUBEBENTY

)%t




Tsunsueoe Save

R1=30H
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v
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v
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I

WRNAN R1

v
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I
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v

WHAT R7

ANANUIUASIN save
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'~ Save 15 dﬁ
R2 save
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R3 (TL save)
RO
Save A5 Q‘ﬁ
R2 o)
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7EH

7FH
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RO : wuamsna 1319 save ,
R] : Sa U uien1ud1n191un1s Save uag Load ATNBIADT
44
wasuN
R2 : wua1 THO 1314 Tums Save
< '
R3 : wuat TLo 1314 lun1s Save
9 [ ‘g : v a
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R7 : 1% um s UIIUIUA N UIN Save
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P3.5 : WYIBBUWNIIN Limit Switch
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ORG 0000H
JMP MAIN
Yoo e 6éé ..... ééééﬁ ...............................

RETL
MAIN MOV A, #00H
MOV B-, #00H
CALL SERIAL
MOV P2 ,#00H
MOV RO, #00H
MOV R1,#30H
MOV R2,#00H
MOV R3,#00H
MOV R4, #00H
MOV R5,#00H
MOV R6,#00H
MOV R7,#080
EARSE: MOV @R1, #00H
INC R1
DINZ R7 ,EARSE
MOV R1,#30H
MoV R7,#00H
MOV IE,#100000018B
SETB IT0
START: CALL SCAN_KEY
CINE A, #0FFH,KEY_PRESS
JMP START
KEY_PRESS: CALL CHECK_KEY
MOV RO, A

CALL SELECT_ENCODER
CALL OPEN_COUNTER
MOV A,RO

CALL DRIVE_MOTOR
CALL DELAY

CALL KEY_OFF

CALL DELAY

CALL STOP

CLR TRO
MOV R2,THO
MOV R3,TLO

Page 1



SCAN_KEY:

KEY_1:

KEY_4:

KEY_7:

KEY_A:

KEY_ROW1:

KEY_2:

KEY_5:

KEY_8:

KEY_O:

KEY_ROWZ :

KEY_3:

KEY_G:

KEY_9:

KEY_B:

KEY_ROW3:

FINAL
CHECK_LASTKEY
R4,00H

R5,02H

R6,03H

A, #0FFH
P1,#0FFH
Pl.4
P1.0,KEY_4
A, #01H
EXIT_KEY
p1.1,KEY_7
A #O4H
EXIT_KEY
P1.2,KEY_A
A, #O7H
EXIT_KEY
P1.3,KEY_ROW1
A, #0AH
EXIT_KEY
Pl.4

P1.5
P1.0,KEY_5
A, #02H
EXIT_KEY
p1.1,KEY_8
A, #05H
EXIT_KEY
P1.2,KEY_O
A, #08H
EXIT_KEY
pl.3,KEY_ROWZ2
A, #10H
EXIT_KEY
P1.5

P1.6
P1.0,KEY_6
A, #03H
EXIT_KEY
p1.1,KEY_9
A, #06H
EXIT_KEY
P1.2,KEY_B
A, #09H
EXIT_KEY
P1.3,KEY_ROW3
A, #0BH
P1.6

P1.7

Page 2



‘ FINAL
KEY_C: JjB P1.0,KEY_D

MOV A, #0CH
JMP EXIT_KEY
KEY_D: jB P1.1,KEY_E
MOV A, #0DH
JMP EXIT_KEY
KEY_E: jB P1.2,KEY_F
MOV A, #0EH
‘ JMP EXIT_KEY .
KEY_F: JB pl.3,KEY_ROW4
MOV A,#0FH
KEY_ROW4 : JMmp EXIT_KEY
EXIT_KEY: RET
CHECK_KEY: CINE A,#OCH,CHECK_KEYZ

CALL DELAY
CALL KEY_OFF
CALL DELAY
CLR P3.6
CALL HOME
SETB P3.6

MOV R4, #00H
IMP START
CHECK_KEY2: CINE A,#ODH,CHECK_KEY3

CALL DELAY
CALL KEY_OFF
CALL DELAY

CLR P3.6
SETB e
AUTO: CALL HOME

CALL DELAY
CALL LOAD_SAVE

JINB P3.7,AUTO
MOV R4 ,#00H
SETB P3.6
JMP START
CHECK_KEY3: CINE A,#OEH,CHECK_KEY4

CALL DELAY
CALL KEY_OFF
CALL DELAY
CALL HOME

MOV R4, #00H
JMP START

CHECK_KEY4: C3INE A,#OFH,CHECK_KEYS
' CALL DELAY
CALL KEY_OFF
CALL DELAY
CALL SAVE

MOV R4, #0G0H
IMP START
CHECK_KEYS5: RET

pPage 3



éELECT_ENCODER: CINE A,#01H,MOTORL_EN

CLR P0.5

CLR PO. 4

CLR PO.3

IMP ENCODER_END
MOTORI_EN: CINE A,#04H,MOTOR2_EN1

CLR PO.5

CLR PO. 4

CLR PO.3

IMP ENCODER_END
MOTOR2_EN1: CINE A,#02H,MOTOR2_EN2

CLR P0.5

CLR P0.4

SETB P0.3

IMP ENCODER_END
MOTOR2_EN2: CINE A, #05H,MOTOR3_EN1

CLR PO.5

CLR PO.4

SETB PO.3

IMP ENCODER_END
MOTOR3_EN1: CINE A, #03H,MOTOR3_EN2

CLR PO.5

SETB PO.4

CLR P0.3

IMP ENCODER_END
MOTOR3_EN2: CINE A, #06H,MOTOR4_5_EN1

CLR P0.5

SETB PO.4

CLR PO.3

IMP ENCODER_END
MOTOR4_5_ENL1:  CINE A, #07H,MOTOR4_5_EN2

: CLR PO. 5

SETB PO .4
SETB PO.3

IMP ENCODER_END
MOTOR4_S5_EN2: CINE A,#OAH,MOTOR4_5_EN3
CLR PO.5

SETB PO.4
SETB PO.3

JMP ENCODER_END
MOTOR4_5_EN3: CINE A,#O8H,MOTOR4_5_EN4
CLR PO.5

SETB PO.4
SETB PO.3

JMP ENCODER_END
MOTOR4_5_EN4: CINE A,#lOH,MOTOR6_ENl
CLR PO.5

SETB P0O.4
SETB PO.3
JMP ENCODER_END
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MOTORG_EN1:

MOTORG6_EN2:

ENCODER END:

AOPEN_COUNTER:

FINAL
A,#OBH,MOTOR6_EN2
PO.5
PO.4
PO.3
ENCODER_END
A,#09H, ENCODER_END
PO.5
PO.4
PO.3
ENCODER_END

THO, #00H
TLO,#OOH
EA
ETO
TRO
TRO

DRIVE MOTOR:
MOTOR1_Cw:

MOTOR1_CCW:

MOTORZ2_CW:

MOTORZ2_CCW:

MOTOR3_CW:

MOTOR3_CCW:

A,#01H,MOTOR1_CCW
A, #00000000B

B., ' #00000010B
SERIAL

DRIVE_END

A, #04H,MOTORZ2_CW
A, #000000008

B, #00000001B
SERIAL

DRIVE_END

A, #02H,MOTORZ2_CCW
A, #000000008
B,#000010008B
SERIAL

DRIVE_END

A, #05H,MOTOR3_CW
A,  #000000008
B,#000001008B
SERIAL

DRIVE_END

A, #03H,MOTOR3_CCW
A, #000000008B
B,#001000008
SERIAL

DRIVE_END

A, #06H,MOTOR4_5_UP
A, #000000008
B,#000100008B
SERIAL
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MOTOR4_5_UP:

MOTOR4_5_DOWN:

MOTOR4_5_CW:

MOTOR4_5_CCW:

MOTORG6_CW:

MOTORG_CCW:

DRIVE END:

SERIAL.

FINAL
DRIVE_END

A, #07H,MOTOR4_5_DOWN

A, #OOOOOOOlB
B,#010000008B
SERIAL
DRIVE_END

A, #0AH,MOTOR4_5_CW

A, ' #000000108

B, ,#10000000B
SERIAL
DRIVE_END

A,#08H,MOTOR4_5_CCW

A, #000000018
B, #lOOOOOOOB
SERIAL
DRIVE_END

A, #10H,MOTOR6_CW
'A ' #000000108

B,#010000008B
SERIAL
DRIVE_END

A, #0BH,MOTOR6_CCW

A, #000010008
B, #00000000B
SERIAL
DRIVE_END

A, #09H,DRIVE_END

A, | #000001008B
B, , #00000000B
SERIAL

PO.6

PO.6
PO.6

SHIFT DATA:

SHIFT_LOOP:
SHIFT_LOOPZ:

PO.7
RS, SHIFT_LOOPZ
A, B
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FINAL
DINZ R4 ,SHIFT_LOOP

POP O5H
POP 04H
RET

KEY_OFF: MoV pl,#000011118B
JINB P1.0,KEY_OFF
JINB P1.1,KEY_OFF
JNB P1l.2,KEY_OFF
JNB P1.3,KEY_OFF
RET

STOP MOV A, #00H
MOV B, #00H
CALL SERTAL
RET

CHECK LASTKEY: CINE RO, #01H, CHECK_RO_4
CINE R4, #01H,CHECK_R4_4
CALL ADD PULSE

JIMP END_CHECK
CHECK_R4_4: CINE R4 ,#04H, CHECK_RO_4

CALL SUB_PULSE

JMP END_CHECK
CHECK_RO_4: CINE RO, #04H, CHECK_RO_ 2

CINE R4 ,#04H,CHECK_R4_ 1
CALL ADD PULSE
JMP END_CHECK
CHECK_R4_1: CINE R4, #01H,CHECK_RO_ 2
CALL SUB PULSE
JIMP END_CHECK
CHECK_RO_2: CINE RO, #02H, CHECK_RO__ 5
CINE R4, #02H,CHECK_R4_ 5
CALL ADD PULSE
JMP END_CHECK
CHECK_R4_5: CINE R4, #05H,CHECK_RO_5
CALL SUB_PULSE
JMP END_CHECK
CHECK_RO_5: CINE RO, #05H, CHECK_RO_ 3
CINE R4, #05H,CHECK_R4_ 2
CALL ADD PULSE
JMP END_CHECK
CHECK_R4_2: CINE R4,#02H,CHECK_RO_3
CALL SUB_PULSE
JMP END_CHECK
CHECK_RO_3: CINE RO, #03H,CHECK_RO_ 6
CINE R4, #03H,CHECK_R4_ 6
CALL ADD PULSE
JMP END_CHECK
CHECK_R4_6: CINE R4 ,#06H,CHECK_RO_ 6
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CHECK_RO_6:

CHECK_R4_3:

CHECK_RO_7:

CHECK_R4_A:

CHECK_RO_A:

CHECK_R4_7:

CHECK_RO_8:

CHECK_R4_10:

CHECK_RO_10:

CHECK_R4_8:

CHECK_RO_9:

CHECK_R4_B:

CHECK_RO_B:

CHECK_R4_9:

CALL
JMP

CINE
CINE
CALL
JMP

CINE
CALL
JMP

CINE
CINE
CALL
JMmpP

CINE
CALL
JMP

CINE
CINE
CALL
JMP

CINE
CALL
JIMP

CINE
CINE
CALL
JMP

CINE
CALL
JMP

CINE
CINE
CALL
IMP

CINE
CALL
IMP

CINE
CINE
CALL
JMP

CINE
CALL
JIMP

CINE
CINE
CALL
JIMP

CINE
CALL
JMP

FINAL
SUB_PULSE
END_CHECK
RO, #06H,CHECK_ RO_7
R4, #06H,CHECK_R4_3
ADD PULSE
END_CHECK
R4, #03H,CHECK_RO_ 7
SUB PULSE
END_CHECK
RO, #07H,CHECK_RO_A

R4 ,#07H,CHECK_R4_A

ADD PULSE
END_CHECK
R4, #0AH,CHECK_RO_A
SUB_PULSE
END_CHECK
RO, #0AH,CHECK_ RO 8
R4, #0AH, CHECK_R4._7
ADD PULSE
END_CHECK

R4,#07H,CHECK_RO_8

SUB PULSE

END_CHECK

RO, #08H, CHECK_RO_10
R4 ,#08H, CHECK_R4_ 10

ADD PULSE

END_CHECK

R4, #10H,CHECK_RO_ 10
SUB PULSE

END_CHECK

RO, #10H,CHECK_RO_ 9
R4, #10H,CHECK_R4_ 8

ADD PULSE

END_CHECK

R4, #08H,CHECK_RO_ 9
SUB PULSE

END_CHECK

RO, #09H ,CHECK_RO_B
R4, #09H,CHECK_R4_B
ADD_ PULSE

END_CHECK
R4,#OBH,CHECK_R0_B
SUB_PULSE

END_CHECK

RO, #0BH, END_CHECK
R4, #0BH,CHECK_R4_ 9

ADD PULSE

END_CHECK

R4 ,#09H, END_CHECK
SUB_PULSE

END_CHECK
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END CHECK: RET

ADD_PULSE: MOV A,RO
ADD A,R3
MOV R3,A
MOV A,R5
ADDC A,R2
MOV R2,A
RET

SUB PULSE: MOV A,R2
CLR C

SUBB A,R5
CINE A,#00H,MORE_LESS

MOV A,R3
CLR C
SUBB A,R6
JNB pPSw.7,LESS_LB
MOV A,RG
CLR C
SUBB A,R3
MOV R3,A
MOV R2 , #00H
MOV RO, 04H
JMP END_SUB
LESS_LB: MOV R3,A
MOV R2,#00H
JMP END_SUB
MORE_LESS: MOV A,R2
CLR C
SuBB A,R5
JNB PSW.7,LESS_HB
MOV A,RG
CLR C
SUBB A,R3
MOV R3,A
MOV A,R5
SuBB A,R2
MOV RZ2,A
MOV RO, 04H
JMP END SUB
LESS_HB: MOV A,R3
CLR C
SUBB A,RO
MOV R3,A
MOV A,R2
SuBB A,R5
MOV R2,A
END SUB: RET
HOME PUSH ACC



FINAL

MOV A, #000000008
MOV B,#000010008
CALL SERIAL

CLR PO.2

CLR PO.1

SETB P0.0

jB P3.5,%

jB P3.5,%

MoV A, #000000008
MOV B, #000000008B

CALL SERIAL
CALL DELAY

MOV A, #00000000B
MOV B #001000008B
CALL ‘SERIAL

CLR PO.2

SETB PO.1

CLR PO.0

JB P3.5,%

I8 P3.5,5%

MOV A, #000000008
MOV 8, #000000008B

CALL SERTAL
CALL DELAY

MAIN_M45: . MOV A, #000000018B
: MOV B, #010000008B
CALL SERIAL
CLR PO.2

SETB PO.1
SETB P0.0
CLR PO.5
SETB PO. 4
SETB PO.3

RE_HOME_M45: JNB P3.5, END_HOME_M45

CALL GATE_HOME

MOV A,TLO

CINE A, #00H, RE_HOME_M45

MOV A,#000000108B

MOV B,#100000008

CALL SERIAL
RE_HOME_M54: CALL GATE_HOME

MOV A,TLO

CINE A, #00H,RE_HOME_M54

JMP MATIN_M45
END_HOME_M45: MOV A, #000000008

MOV B,#000000008B

CALL SERIAL
CALL DELAY
MOV A,#00000001B
MOV B,#100000008B
CALL SERIAL
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MAIN_M1:

RE_HOME_M1:

END_HOME_M1:

RE_HOME_M6:

FINAL
P0.2

PO.1

P0.0

P3.5,%
A,#000000008B
B, #000000008B
SERIAL

DELAY

A, #000000008B
B, #000000108
SERIAL

PO.
PO.
PO.
PO.
PO.
PO.
P3.5, END_HOME_M1
GATE_HOME

A,TLO

A, #00H, RE_HOME_ML1
A,#00000000B

B, #00000001B
SERTIAL

P3.5,9%

A, #000000008B
B,#00000000B
SERIAL

DELAY
A,#000001008B
B,#000000008
SERIAL

PO.5

PO.4

PO.3

GATE_HOME

A,TLO

A, #00H , RE_HOME_M6
A, #000000008

B, #00000000B
SERIAL

DELAY

ACC

OoORNWhU

0

T™MOD, #000001018B
THO, #00H

TLO, #00H

EA
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FINAL

SETB ETO

CLR TRO

SETB TRO

MOV RS, #10
DELAY1: MOV R6,#0EGH
DELAY2: NOP

DINZ R6,DELAY2
DINZ R5,DELAY1

CLR TRO
POP O5H
POP O6H
RET

SAVE PUSH O5H
CLR P3.6
Mov ~ @R1,00H
INC R1
MOV @R1,02H
INC R1
MOV @R1,03H
INC R1.
INC R7

CALL DISPLAY_SAVE

SETB P3.6

CINE R7,#0FH,LESS_15

MOV RS, #05H
EQUL_15: CLR P3.6

CALL WAIT

SETB P3.6

CALL WAIT

DINZ R5,EQUL_15

LESS_15: POP O5H
RET
LOAD_SAVE: PUSH ACC
PUSH 01H
PUSH 04H
PUSH O5H
MOV R4 ,07H
MOV R1,#02FH
RE_LOAD: INC R1
MOV A,@R1

CALL SELECT_ENCODER
CALL OPEN_COUNTER

MOV A,@R1

CALL DRIVE_MOTOR

INC R1

MOV 2EH,@R1

INC R1

MOV 2FH,@R1
LOOP: MOV A,TLO
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FINAL

MOV P2,TLO
CINE A,2FH,LOOP
MOV A, THO

CINE A,2EH,LOOP

CALL STOP

CLR TRO

CALL WATIT

CINE R4,#01H, LESS_RO7

MOV RS, #02H
EQUL_RO7: SETB P3.6

CALL WAIT

CLR P3.6

CALL WAIT
DINz R5, EQUL_RO7

LESS_RO7: DINZ R4 ,RE_LOAD
POP O5H
POP 04H
POP 01H
POP ACC
RET
DISPLAY SAVE: DEC R1
DEC R1
DEC R1
MoV P2,R7
A= WAIT
MOV P2,@R1
CALL WAIT
INC R1
MOV P2,@R1
CALL WALT
INC R1
MOV P2,@R1L
INC R1
CALL WAIT
RET
DELAY PUSH O5H
MOV RS, #0FFH
DINZ RS5,$
POP 05H
RET
WAIT PUSH 04H
PUSH O5H
PUSH O6H
MOV R4, #03H
WAIT2: MOV RS, #0FFH
WAIT3: MOV R6,#0FFH

DINZ R6,$
DINZ RS,WAIT3
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FINAL
DINZ R4 ,WAIT2

POP 06H
POP ‘05H
POP 04H
RET

END
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MC74HC595A

8-Bit Serial-Input/Serial or
Parallel-Output Shift
Register with Latched

3-State Outputs
High—Performance Silicon—-Gate CMOS

The MC74HC595A consists of an 8-bit shift register and an 8-bit
D-type latch with three—state parallel outputs. The shift register
accepts serial data and provides a serial output. The shift register also
provides parallel data to the 8-bit latch. The shift register and latch
‘have independent clock inputs. This device also has an asynchronous
reset for the shift register. :

The HC595A directly interfaces with the SPI serial data port on
CMOS MPUs and MCUs. ' .

e Qutput Drive Capability: 15 LSTTL Loads
e Outputs Directly Interface to CMOS, NMOS. and TTL
e Operating Voltage Range: 2.0 to 6.0V
Low Input Current: 1.0 pA '
High Noise Immunity Characteristic of CMOS Devices
In Compliance with the Requirements Defined by JEDEC Standard
No. 7A
Chip Complexity: 328 FETs or 82 Equivalent Gates
o Improvements over HC595
— Improved Propagation Delays

— 50% Lower Quiescent Power
— Improved Input Noise and Latchup Immunity

LOGIC DIAGRAM

ON Semiconductor

http://lonsemi.com
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MC74HC595A

MAXIMUM RATINGS* )
Symbol Parameter “Value Unit This device contains protection
Ve | DC Supply Voltage (Referenced to GND) -05t0+70 v circuitry to guard against damage
due to high static voltages or electric
Vin DC Input Voltage (Referenced to GND) = 05toVgg+05| V fields. However, precautions must
Vout | DC Output Voltage (Referenced to GND) -05toVec+05| V be taken to avoid applications of any
- voltage higher than maximum rated
lin DC Input Current, per Pin 120 mA voltages to this high—impedance cir-
lout | DC Output Current, per Pin +35 mA cuit. For proper operation, Vin and
Vout should be constrained to the
icc DC Supply Current, Vg and GND Pins . +75 mA range GND.s (Vinor Vout) = Vce-
P | Power Dissipation in Still Air Plastic DIPT 750 mW Unused inputs must always be
SOIC Packaget 500 tied to an appropnate logic voitage
TSSOP Packaget 450 level (e.g., either GND or VcC)-
Unused outputs must be left open.
Tstg | Storage Temperature -65t0 + 150 *C
TL Lead Temperature, 1 mm from Case for 10 Seconds C
) (Plastic DIP, SOIC or TSSOP Package) 260

*Maximum Ratings are those values beyond which damage to the device may occur.
_Functional operation should be restricted to the Recommended Operating Conditions.
+Derating — Plastic DIP: — 10 mW/:C from 65° to 1256°C
SOIC Package: — 7 mW/°C from 657 to 125°C
TSSOP Package: — 6.1 mW/*C from 65° to 125°C
-For high frequency or heavy load considerations, see Chapter 2 of the ON Semiconductor High-Speed CMOS Data Book (DL129/D).

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter ! Min | Max | Unit
Ve DC Supply Voitage (Referenced to GND) 20 6.0 \%
Vin. Vout | DC input Voltage, Output Voltage 0 vee \'%
(Referenced to GND)
TA Operating Temperature, Ali Package Types -55 | +1256 | *C
tr input Rise and Fall Time Vg =20V 0 1000 | ns
(Figure 1) Vec =45V 0 500
Veg=60V 0 400
DC ELECTRICAL CHARACTERISTICS (Voltages Referenced to GND)
Guaranteed Limit
Vce -55to
Symbol Parameter Test Conditions v 25°C <85°C | <125°C | Unit
VIH Minimum High-Level input Vout = 0.1 VorVec-0.1 A 20 1.5 1.5 1.5 Vv
Voltage floutt = 20 wA 3.0 21 241 21
4.5 3.15 3.15 3.15
. 6.0 4.2 42 4.2
ViL Maximum Low-Level Input Vout=0.1VorVec-0.1V 20 0.5 0.5 0.5 \
Voltage loutl = 20 UA 3.0 0.9 0.9 0.9
4.5 1.35 1.35 1.35
. 6.0 1.8 1.8 1.8
VOH Minimum High—Level Output Vin=VIHor ViL 20 18 1.9 1.9 \Y
Voltage, Qa — QH lloutl = 20 WA 45 44 4.4 44
6.0 59 59 59
Vin=VigorViL lloutl = 24 mA 3.0 2.48 2.34 22
lloutl < 6.0mA | 45 3.98 3.84 37
flogtl < 7.8 MA 6.0 5.48 5.34 5.2
VoL Maximum Low-Level Output | Vin = Vi or Vi 20 0.1 0.1 0.1 \
Voltage, Qa — QH lloutl = 20 uA 45 0.1 0.1 0.1
6.0 0.1 0.1 0.1
Vin = ViHor ViL lloutl = 2.4 mA 3.0 0.26 0.33 0.4
fioutl = 6.0 MA 45 0.26 0.33 04
lloutl = 7.8 MA 6.0 0.26 0.33 04
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MC74HC595A

DC ELECTRICAL CHARACTERISTICS (Voltages Referenced to GND)

Guaranteed Limit
Vce ~55to
Symbol Parameter Test Conditions Vv 25°C < 85°C | < 125°C | Unit
VOH Minimum High-Level Output Vin=ViHor ViL 20 19 1.9 1.9 Vv
Voltage, SQH ligutl < 20 pA 45 44 44 4.4
6.0 5.9 5.9 5.9
Vin=VigorViL lloutl =24 mA| 3.0 298 2.34 2.2
llout < 40mA | 45 3.98 3.84 3.7
lloutl= 52mA | 6.0 5.48 5.34 5.2
VoL Maximum Low-Level Output | Vin = Vi or ViL 20 0.1 0.1 0.1 \
Voltage, SQH ligut! = 20 pA 45 0.1 0.1 0.1
) 6.0 0.1 0.1 0.1
Vin=Vig or VIL " lloutl = 2.4 mA 3.0 0.26 0.33 0.4
ligutl < 40mA | 45 0.26 0.33 04
Noutt= 52mA | 6.0 ° 0.26 0.33 0.4
lin ‘'Maximum Input Leakage 'Vin =V¢g or GND 6.0 +0.1 +1.0 +1.0 HA
Current .
loz Maximum Three—State Output in High—impedance State 6.0 +0.5 +5.0 +10 HA
Leakage Vin = ViL or Vi
Current, Qa — QH Vout = Vg or GND
lcc Maximum Quiescent Supply Vin=Vcg or GND 6.0 4.0 40 160 pA
Current (per Package) lout = 0 HA
NOTE: Information on typical parametric values can be found in Chapter 2 of the ON Semiconductor High-Speed CMOS Data Book
(DL129/D).
AC ELECTRICAL CHARACTERISTICS (Cy_= 50 pF, Inputtr =t = 6.0 ns)
Guaranteed Limit
Vece -55to
Symbol . Parameter v 25°C < 85°C | = 125°C | Unit
fmax Maximum Clock Frequency (50% Duty Cycle) 2.0 6.0 4.8 40 MHz
(Figures 1 and 7) 3.0 15 10 8.0
4.5 30 24 20
6.0 35 28 24
tPLH, Maximum Propagation Delay, Shift Clock to SQy 2.0 140 175 210 ns
tPHL (Figures 1 and 7) 3.0 100 125 150
4.5 28 35 42
6.0 24 30 36
tPHL Maximum Propagation Delay, Reset to SQ 20 145 180 220 ns
(Figures 2 and 7) 3.0 100 125 150
45 28 36 44
6.0 25 31 38
tPLH- Maximum Propagation Delay, Latch Clock to Qa-QH 2.0 140 175 210 ns
tPHL (Figures 3 and 7) 3.0 100 125 150
4.5 28 35 42
6.0 24 30 36
tpLZ. Maximum Propagation Delay, Output Enable to Qa — QH 20 150 190 225 ns
tPHZ (Figures 4 and 8) 3.0 100 125 150
45 30 38 45
6.0 26 33 38
tpzL. Maximum Propagation Delay, Output Enable to QA -QH 2.0 135 170 205 ns
tpZH (Figures 4 and 8) 3.0 90 110 130
’ 4.5 27 34 41
6.0 23 29 35
tTLH. Maximum Output Transition Time, QA - QH 20 60 75 90 ns
tTTHL (Figures 3and 7) 3.0 23 27 31
4.5 12 15 18
6.0 10 13 15

http://onsemi.com
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MC74HC595A

AC ELECTRICAL CHARACTERISTICS (C_ = 50 pF, Input tr =f =6.0 ns)

Guaranteed Limit

Vee -55to
Symbol Parameter v 25°C =< 85°C | = 125°C | Unit
tTLH. Maximum Output Transition Time, SQH 20 75 95 110 ns
tTHL (Figures 1 and 7) 30 27 32 36
4.5 15 19 22
6.0 13 16 19
Cin Maximum Input Capacitance — 10 10 10 pF
Cout Maximum Three—State Output Capacitance (Output in — 15 15 15 pF
High-Impedance State), Qa — QH

NOTE: For propagation delays with loads other than 50 pF, and information

Semiconductor High-Speed CMOS Data Book (DL129/D).

on typical parametric values, see Chapter 2 of the ON

CpD

Power Dissipation Capacitance (Per Package)®

Typical @ 25°C, Vcc = 5.0V

300

pF

~ Used to determine the no—load dynamic power consumption: Pp = Cpp Ve
ON Semiconductor High-Speed CMOS Data Book (DL129/D).

TIMING REQUIREMENTS (Input t; = tf = 6.0 ns}

c2f+1ce Vee. Forload considerations, see Chapter2 of the

Guaranteed Limit
Vce 25°Cto
Symbol Parameter v -55C < 85°C | = 125°C | Unit
tsu Minimum Setup Time, Serial Data Input A to Shift Clock 2.0 50 65 75 ns
(Figure 5) 3.0 40 50 60
4.5 10 13 15
6.0 9.0 11 13
tsu Minimum Setup Time, Shift Clock to Latch Clock 2.0 75 95 110 ns
(Figure 6) 3.0 60 70 80
45 15 19 22
6.0 13 16 19
th Minimum Hold Time, Shift Clock to Serial Data input A 20 5.0 5.0 5.0 ns
(Figure 5) 3.0 5.0 5.0 5.0
4.5 5.0 5.0 5.0
6.0 50 5.0 5.0
trec Minimum Recovery Time, Reset inactive to Shift Clock 20 50 65 75 ns
(Figure 2) 30 40 50 60
45 10 13 15
6.0 9.0 11 13
tw Minimum Pulse Width, Reset 20 60 75 90 ns
(Figure 2) 3.0 45 60 70
45 12 15 18
6.0 10 13 15
tw Minimum Pulse Width, Shift Clock 20 50 65 75 ns
(Figure 1) 3.0 40 50 60
45 10 13 15
6.0 9.0 11 13
tw Minimum Puise Width, Latch Clock 20 50 65 75 ns
(Figure 6) 3.0 40 50 60
4.5 10 13 15
6.0 9.0 1 13
tr tf Maximum Input Rise and Fall Times 20 1000 1000 1000 ns
(Figure 1) 3.0 800 800 800
45 500 500 500
6.0 400 400 400

http://onsemi.com
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FUNCTION TABLE

inputs . Resulting Function
Serial Shift Latch Serial Parallel
Input Shift Latch | Output Register Register Output OQutputs
Operation Reset A Clock Clock | Enable Contents Contents SQy QA -QH
| Reset shift register * L X X L. H L L u L u
Shift data into shift H D T LH< L D  SRa; u SRg SRH u
register SRN SRN+1
Shift register remains H X L H 4 | LH v L U u U U
unchanged
Transfer shift register H X LH{ T L U SRN LRy U SRy
contents to latch
register
Latch register remains X X X L. H < L * u * U
unchanged
Enable paralle! outputs X X X L & e * Enabled
Force outputs into high X X X X * & " z
impedance state

SR = shift register‘contents
LR = latch register contents

D = data (L, H) logic level
U = remains unchanged

T = Low-to—High
1 = High—to—Low

* = depends on Reset and Shift Clock inputs
** = depends on Latch Clock input

PIN DESCRIPTIONS

INPUTS
A (Pin 14)

Serial Data Input. The data on this pin is shified into the
8-bit serial shift register.
CONTROL INPUTS
Shift Clock (Pin 11)

Shift Register Clock Input. A low— to-high transition on
this input causes the data at the Serial Input pin to be shifted
into the 8-bit shift register.

Reset (Pin 10)

Active-low, Asynchronous, Shift Register Reset Input. A
Jow on this pin resets the shift register portion of this device
only. The 8-bit latch is not affected.

Latch Clock (Pin 12)

Storage Latch Clock Input. A low=to—high transition on
this input latches the shift register data.

Output Enable (Pin 13)

Active—low Output Enable. A low on this input allows the
deta from the latches to be presented at the outputs. A high
on this input forces the outputs (Qa—QH) into the
high—impedance state. The serial output is not affected by
this control unit.

OUTPUTS
Qa - QH (Pins 15,1,2,3,4,5,6,7)
Noninverted. 3-state, latch outputs.

SQH (Pin 9)

Noninverted, Serial Data Output. This is the output of the
eighth stage of the 8-bit shift register. This output does not
have three—state capability.

http:/fonsemi.com
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MC74HC595A

SWITCHING WAVEFORMS

tw ——
‘ —Vce
SHIFT Yee RESET 50%
CLOCK ——GND ——GND
tPHL
e Wlmax ouTPUT 50%
— PLH PHL SQH
output  90%|7 ; rec —
Sy 109° SHIFT vee
> CLOCK 50% -
TLH THL -
Figure 1. Figure 2.
OUTPUT: vee
LATCH Vee -
CLOCK ENABLE — GND
F7ND 7L tPLz
) HIGH
IMPEDANCE
‘ PPLH  tPHL OUTPUTQ 10% — VoL
Qa-Q 90% |, tpzH - PHZ — e
A-QH 509, 90%— VOH
OUTPUTS 10% OUTPUT Q IG
HIGH
TLH - tTHL IMPEDANCE
Figure 3. Figure 4.
SHIFT — Vee
VALID cLocK A 50%
SERIAL (N vVee GND
INPUT A N GND tsu
) . LATCH = — Vee
| CLOCK 0%
SWITCH ™. vee GND
CLOCK . Lap ty
Figure 5. Figure 6.
TEST CIRCUITS
TEST POINT TEST POINT
1@ CONNECT TO Ve WHEN
ouTPUT OUTPUT TESTING tp 7 AND p7]..
DEVICE DEVICE CONNECT TO GND WHEN
UNDER . UNDER . TESTING tpyz AND tpzH.
TEST I CL TEST I CL
*includes all probe and jig capacitance “includes all probe and jig capacitance

Figure 7.

Figure 8.

http://onsemi.com



OouTPUT
ENABLE

LATCH
CLOCK

SERIAL
DATA
INPUT A

SHIFT
CLOCK

RESET

MC74HC595A

EXPANDED LOGIC DIAGRAM

s
e

>

e

http://onsemi.com
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b a D Q o—_c{>_ﬁ aa
——d> SRA ——> LRp
R
D Q D Q o——c{ >———1 Qs
——d> SRp b—a> LR
2 }
D Q D ap— 2 q¢
——ad> SR¢ b——a> LR¢
s }
b Q D ab— 3 qp
——3> SRp —> LRp PARALLEL
R ' DATA
OUTPUTS
h=xg D ap— qe
——d> SRg ——a> LR .
i !
i D Qp— Saf
b——a> SRf —d> LRF
k .
6
D Q D Qp— QG
b——d> SRG ——a> LRg
R
ED a W% q LI
—d> SRy > LRy
R
SERIAL
9 DATA
OUTPUT SQH



MC74HC595A

TIMING DIAGRAM

CLOCK
SERIAL DATA I I l | |
INPUT A

reser | |
clock N i
ot N
0 l XXX
0 . XXX
ac ' XK
% XXX L
Ge I XXX L
QF | XXX
oG - XXX L
hyr

o XXX
SERIALDATA |
OUTPUT SQy APKY|! {

NOTE: XXX implies that the output is in a high-impedance
state.

http://onsemi.com
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PACKAGE DIMENSIONS

PDIP-16

N SUFFIX
CASE 648-08

ISSUER

A ——
fradi e ddl
16 9

o

L
\
=
[©]0.250010 ®[T] A® ;
SOIC-16
D SUFFIX
CASE 751B-05
ISSUE J
{oA—
AAAAAR !
16 i ;
(=B] PsrL

|fol050010® [ 8® |
R ik’

ol

el

== T
—JLDIGPL T—f

(@]0250010®[T[BO| 4D

'4— Rxas

e !

£
L

[
riﬂ:/\«

sumc J

PLANE

http://onsemi.com
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NOTES
1. DIMENSIONING AND TOLERANCING PER ANSI

Y14.5M, 1982.

. CONTROLLING DIMENSION: INCH.
. DIMENSION L TO CENTER OF LEADS WHEN

FORMED PARALLEL.

. DIMENSION B DOES NOT INCLUDE MOLD FLASH.
. ROUNDED CORNERS OPTIONAL.

INCHES MILLIMETERS
DIM | MIN | MAX | W | MAX
A | 0740 | 0.770 | 18.80 | 1955
B | 0250 0270 | 635 ! 685
C [0145] 0175 ] 369 | 444
D o015 00| 039 053
F {0040] 0070 | 1021 177
G 0.100 BSC 2.54 BSC
H 0.050 BSC 1.278SC
J {0008 0015 021 | 038 ]
K [ ono! 0130 280 . 330
L [0295] 0305] 750 | 774
L] 0 10 0 10
S {oo01o0gs0! 05 | 101
NOTES:
1. DIMENSIONING AND TOLERANCING PER ANS!
Y14.5M, 1982,

2. CONTROLLING DIMENSION: MILLIMETER.
3. DIMENSIONS A AND B DO NOT INCLUDE
MOLD PROTRUSION.

4. MAXIMUM MOLD PROTRUSION 0.15 (0.006)
PER SIDE.

. DIMENSION D DOES NOT INCLUDE DAMBAR
PROTRUSION. ALLOWABLE DAMBAR
PROTRUSION SHALL BE 0.127 (0.005) TOTAL
IN EXCESS OF THE D DIMENSION AT

o

MAXIMUM MATERIAL CONDITION.
MILLIMETERS INCHES

DM [ MIN | WMAX | WMIN | MAaX
A 9.80 | 10.00 | 0386 | 0.393
B 380 [ 400 | 0150 | 0.157
C 135 | 175 | 0054 | 0068
1] 035 | 049 10014 ] 0019
F 040 | 1.25 | 0016 | 0.049
[ 1.27BSC 0.050 BSC
J 019 | 025 | 0008 | 0.009
K 030 | 025 | 0004 | 0.008
M o T Q- 7
P 580 | 620 | 0229 | 0.244
R 025 { 050 | 0010 | 0.019




MC74HC595A

PACKAGE DIMENSIONS

TSSOP-16
DT SUFFIX
CASE 948F-01

ISSUE O
16X K REF

o r_{@ 01000 ®T[U O[VE)
TRRRARRAS L kel

N
——
r\ SECTION N-N

[a]o5 0006 T]u B

1 8 2

LR -

——

0.25 (0.010)

[o]o15 0006] T[U O]

fe—— M

V-

l;—'i.KI-—L

NOTES:

DIMENSIONING AND TOLERANCING PER ANS!

Y14.5M, 1982,

2. CONTROLLING DIMENSION: MILUMETER.

3. DIMENSION A DOES NOT INCLUDE MOLD FLASH.
PROTRUSIONS OR GATE BURRS. MOLD FLASH OR
GATE BURRS SHALL NOT EXCEED 0.15 (0.006) PER
SIDE.

4. DIMENSION 8 DOES NOT INCLUDE INTERLEAD
FLASH OR PROTRUSION. INTERLEAD FLASH OR
PROTRUSION SHALL NOT EXCEED
0.25 (0.010) PER SIDE.

5. DIMENSION K DOES NOT INCLUDE DAMBAR
PROTRUSION. ALLOWABLE DAMBAR PROTRUSION
SHALL BE 0.08 (0.003) TOTAL IN EXCESS OF THEK
DIMENSION AT MAXIMUM MATERIAL CONDITION.

6. TERMINAL NUMBERS ARE SHOWN FOR
REFERENCE ONLY.”

7. DIMENSION A AND B ARE TO BE DETERMINED AT
DATUM PLANE -W-.

MILLIMETERS
MM | MAX | MIN | MAX
490 510
4.30 450 | 0.169
-8 1.20 —
0.05 0.15 | 0.
0.50 035
0.658SC
0.18 0.28
0.03 0.20
009 0.16
0.19 0.30

I/ il \eD
1 AR ST
J T L_ —>ie— H DETAILE—/\/
D — G

.|>]0.10 (0.004)
—T—| SEATING
PLANE

http://fonsemi.com
10

019 | 025 [ 0.007
6.40 8SC 0.252 BSC
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Notes

http://onsemi.com

e = v o o v R | = Y ' v o v ¢y 9
wnansiduenasianulidmsunisldnuiienisnwiviiu leygislihluldusslosidunisd

laidnsdilas Medu Snviavhuiilvidauwdasiomuazdosdnddisdiveaenalsynasaninisluly



MC74HC595A

ON Semiconductor and «.‘3 are trademarks of Semiconductor Components Industries, LLC (SCILLC). SCILLC reserves the right to make changes
withoutfurther notice to any products herein. SCILLC makes no warranty. representation or guarantee regarding the suitability of its products forany particular
purpose, nor does SCILLC assume any liability arising out of the application or use of any product or circuit, and specifically disclaims any and all liability,
“Typical” parameters which may be provided in SCILLC data sheets and/or
specifications can and do vary in different applications and actual performance may vary over time. All operating parameters, including “Typicals” mustbe

including without fimitation special. consequential or incidental damages.

validated for each customer application by customer’s technical experts.

SCILLC does not convey any license under its patent rights nor the rights of others.

SCILLC products are not designed. intended, or authorized for use as components in systems intended for surgicalimplantinto the body, or other applications
intended to support or sustain life. or for any other application in which the failure of the SCILLC product could create a situation where personal injury or
death may occur. Should Buyer purchase or use SCILLC products for any such unintended or unauthorized application, Buyer shall indemnify and hold
SCILLC and its officers, employees, subsidiaries, affiliates. and distributors harmless against all claims, costs, damages, and expenses, and reasonable

attorney fees arising out of. directly orindirectly, any claim of personal injury or de:

ath associated with such unintended or unauthorized use. even if such claim

alleges that SCILLC was negligent regarding the design or manufacture of the part. SCILLC is an Equal Opportunity/Affirmative Action Employer.
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8-INPUT MULTIPLEXER

The TTL/MSI SN54/74LS151 is a high speed 8-input Digital Multiplexer.
it provides, in one package, the ability to select one bit of data from up to eight
sources. The LS151 can be used as a universal function generator to
generate any logic function of four variables. Both assertion and negation
outputs are provided.

Schottky Process for High Speed

Multifunction Capability

On-Chip Select Logic Decoding

Fully Buffered Complementary Outputs

Input Clamp Diodes Limit High Speed Termination Effects

CONNECTION DIAGRAM DIP (TOP VIEW)
Ve¢ 4 s lg Iz Sg St 8

[is] [is] (1] [s] [r2] [r] [ro] [}

D)

1] [2] L2 Led sl Led L2t Le

SN54/74L.5151

8-INPUT MULTIPLEXER
LOW POWER SCHOTTKY

R J SUFFIX
' CERAMIC
CASE 620-09
16
1

N SUFFIX
PLASTIC

s CASE 648-08

\{@ D SUFFIX
X S0IC
1

CASE 7518B-03

ORDERING INFORMATION

SN5S4LSXXXJ  Ceramic
SN74LSXXXN Plastic
SN74LSXXXD SOIC

I3 2 N o 2 Z E ~GND
PIN NAMES LOADING (Note a)
HIGH LOW
Sp-S2 Select Inputs ' 0.5U.L. 0.25UL.
E Enable (Active LOW) input 0.5U.L. 0.25U.L.
lo-17 Multiplexer inputs 05UL. 0.25U.L.
4 Muttiplexer Output (Note b) 10UL | 525 UL
z Complementary Multiplexer Output 10UL } 5(25)UL.
(Note b}
NOTES:

a) 1 TTL Unit toad (U.L.) = 40 pA HIGH/1.6 mA LOW.
b) The Output LOW drive factor is 2.5 U.L. for Military (54) and 5 U.L. for Commercial (74)
Temperature Ranges.

LOGIC SYMBOL

10 —

}
E
11— Sg
$4
§—15>

Vec=PIN 16
GND=PIN 8

FAST AND LS TTL DATA

5-1




SN54/741.S151

LOGIC DIAGRAM

o 4 2 13 la Is g i7
6@ ¢ > 0 0 1@ 10 10 {® 70 10
So@-——Do—T—-{}
1
500@——(>°—r—*{>

Eo——i\ﬁ _L _[? _Lp[ T 1 il -5'} Rlit

Voo =PIN16 .
GND=PIN8 ®I®
(O = PINNUMBERS 7 7

FUNCTIONAL DESCRIPTION 5 A N AN\ _ _
The LS151 is a logical implementation of a single pole, Z=E-(lg-S0-S1:S2+-11-Sp-S1:S2+12-Sp- Sq-S
8-position switch with the switch position controlled by the +13-80-S1-S2+14-S0-S1-S2+15-Sp- S1 -S2+lg-Sp

state of three Select inputs. Sg. S1. S2. Both assertion and -81-S2+17-Sp-S1 - S2).
negation outputs are provided. The Enabie input (E) is active The LS151 provides the ability, in one package, to select
LOW. When it is not activated. the negation output is HIGH from eight sources of data or control information. By proper
and the assertion output is LOW regardless of all other inputs. manipulation of the inputs, the LS151 can provide any logic
The logic function provided at the output is: function of four variables and its negation.
TRUTH TABLE

E|S2 S1 Sollg M 2 13 4 Is e Ir{Z Z

Hlx x Xx]x x X X X X X X]H L

tl vt x x X X X X X|H L

Lit L LjH x X X X X X X{L H

tlr L o HlXx L X X X X X X|H L

Lt L Hix H X X X X X X}L H

tler H Lx x ¢ X X X X X{|H L

tle H vlix x H X X X X X|L H

LiL H H|X X X L X X X X||H L

Ll H H]lXx X x H X X X Xj}|L H

LiH L Llx x x X L X X XiH L

tfH L L]x x x X H X X XjtL H

LIH L HIx x X X X L X X|H L

LIH L H|X x X X X H X X}L H

LiH H LfX X X X X X L X|H L

tiH H L]Xx X X X X X H XL H

LI H HIX X X X X X X L|H L

Ll H H]X X X X X X X H}L H

H = HIGH Voitage Level
L = LOW Voitage Level
X = Don't Care

FAST AND LS TTL DATA
52
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SN54/74L.5151

GUARANTEED OPERATING RANGES

Symbol Parameter Min Typ Max Unit
Vee Supply Voltage 54 45 5.0 5.5 \
’ 74 475 5.0 525
TAa Operating Ambient Temperature Range -55 25 125 C
74 0 25 70
lOH Output Current — High 54,74 -0.4 mA
loL Output Current — Low 54 4.0 mA
74 8.0
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)
Limits
Symbol Parameter Min Typ Max Unit Test Conditions
Guaranteed Input HIGH Voltage for
ViH Input HIGH Voltage 20 v Al Inputs
V inout LOW Voltage 54 0.7 v Guaranteed Input LOW Voltage for
i P o 74 08 All Inputs
ViK Input Clamp Diede Voltage ~0.65 ] -1.5 Vv Vee =MIN, IN=-18 mA
54 25 35 v Vee = MIN, IoH = MAX, ViN = ViH
VOH Output HIGH Voltage = 2 2 % or ViL_ per Truth Table
54,74 0.25 04 \% loL=4.0mA Vee = Voo MIN,
VoL Output LOW Voltage VIN= V)L or VY
. 74 0.35 0.5 Vv lop =8.0mA per Truth Table
20 Voo = MAX V=27V
[[T¥] Input HIGH Current = £e L
0.1 mA Ve =MAX, ViN=T7.0V
I Input LOW Current ~-04 mA Vee = MAX, ViN=04V
los Short Circuit Current (Note 1) -20 =100 mA Vee = MAX
lcc Power Supply Current 10 mA Voo = MAX
Note 1: Not more than one output should be shorted at a time. nor for more than 1 second.
AC CHARACTERISTICS (Tp = 25°C)
Limits
Symbol Parameter Min Typ Max Unit Test Conditions
tPLH Propagation Delay 27 43
tPHL Select to OQutput Z 18 30 b
tPLH Propagation Delay 14 23
tPHL Select to Output Z 20 32 e
tPLH Propagation Delay 26 42 S
tPHL Enable to Output Z 20 32 Vee =50V
tPLH Propagation Delay. 15 24 CL=15pF
teHL Enabie to Output Z 18 30 B
tPLH Propagation Delay 20 32
tpHL Data to Output Z 16 26 ns
tPLH Propagation Delay 13 21
tPHL Data to Output Z 12 20 ns
AC WAVEFORMS
ViN 13V 13V VIN 13V 13V
L—’i' tPHL L—T tpLH tPHL ‘PLH““_"
vout 13V 13V Vout 13V 13V
Figure 1 Figure 2

FAST AND LS TTL DATA
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TOSHIBA - - ‘ TA7257P

TOSHIBA BIPOLAR LINEAR INTEGRATED CIRCUIT SILICON MONOLITHIC

TA7257P

BRIDPGE 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 VIR
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 : 1.88g (Typ.)

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

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

® Operating Voltage Range : V¢ (opr.) = 6~18V, Vg {opr.) = 0~18V

BLOCK DIAGRAM

Vee
@
6) Vg
x x
INT @ 3 ouT1
CONTROL
2 @

[5) ouT2
I THERMAL PROTECT }
x x
l ‘OVER CURRENT Il [
2) GnD

F8U10£BA1L

OTOS_HIB/_\ is continually working to improve the qu'ality 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 malfunctien or failure of a TOSHIBA product could cause loss of human life, t;odily injury or
dama%_e to property. In fdft\;]elppinhg your designs, pclfjase ensuref\_ that TOSHIBA products are used within spedified
operating ranges as set fo in the most recent products ifications. Also, please keep in mi i
and conditions set forth in the TOSHIBA Semiconductor Reliabsﬁietcy Handbook. P P nd the precautions

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

OThe information contained herein is presented only as a guide for the applications of our products. No responsibility
Is assumed by TOSHIBA CORPORATION for any infringements of intellectual prope or other rights of the third
parties which may result from its use. No license is granted by implication or c:%evwise 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 Output terminal
4 GND GND terminal
5 "OUT2 Output terminal
6 Vg Supply voltage terminal for Motor drive
7 Vee Supply voltage terminal for Logic
FUNCTION
IN IN2 ouT1 ouT2 MODE
1 1 L L Brake
0 1 L H CW/CCwW
1 0 H L CCW/CW
0 0 Stop
MAXIMUM RATINGS (Ta = 25°C)
CHARACTERISTIC SYMBOL RATING UNIT
Peak Ve (MAX) 25
Peak Supply Voltage \
PPl g Operate | Vec (opr) 18 -
PEAK lo (PEAK) 4.5
Output Current A
utp AVE. |10 (AVE) 15
Power Dissipation Pp 12.5 (Note) | W
Operating Temperature Topr -30~75 °C
Storage Temperature Tstq .. =55~150 °C

{Note) Tc = 75°C

1989-03-11
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TOSHIBA =~ TA7257P

ELECTRICAL CHARACTERISTICS (Ta = 25°C)

TEST
CHARACTERISTIC SYMBOL| CIR- TEST CONDITION MIN. | TYP. | MAX. | UNIT
CUIT
Vce = 18V
cuoly C lcct Output OFF stop mode - 6.5 13
Supply Current | — Vcc = 18V i 2 mA
Q2 Output OFF CW/CCW mode -
Upper | VgqU — 0.7 1.0
Vece =18V, 10 =0.1A
tion Voltage | LOWeT | Vsit cc 0=0 — 06 05|
Saturation Voltage Upper | VsoU Vee — 18V o~ 1 1A — 10 14
Lower | Vsol cc=r"ev. 0= 1 — | 09| 13
i e TRV —_ —
Output Transistor |Upper L e 700 -
Leakage Current |Lower | I L —_ — 100
VIN (H) . : 30 | — | —
Input Voltage 1, 2 — | T3 =25°C, pin® and pin ® v
P 9 VIN (1) = — | — | o038
VE U A 20 | —
i — |l = 1.0A
Diode Forward Voltage VEL F — 5 —
Limiting Current Isc — —_ — 35 — A
Input Current N — —_ — 1 10 KA
Pp - Ta . TRANSIENT THERMAL RESISTANCE
16 3007 T
" | LI
Rt G<c) = 6CT/W 100 A : =
Reh Ga) = 100°C/W BTIIH ; i -
12 S iP 1l il
L5 | NI 2 (= “
\ INFINTTE HEAT SINK = 10 =+ €
X < et
\ ; o I l Pp=1W

10°C/W HEAT SINK Y = ;.

) 4 {i i i
o N 0.01 0.1 1 10 100 1000

HEAT SINK \ \ PULSE WIDTH 't (s)
N

4 ~ ~ 2y
N
N\ SEA
<

~
NO HEAT SINK

PO (W)

1999-03-11 3/6



TOSHIBA B | 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 (Vi = 1.4V Typ))

If a voltage above V)5 (H) fed into the Input Terminal that means “Logic 1 and less than

VIN (L) of connect to GND means “Logic 0”.

/ Input comparator
v O—l
\_‘*WN 1 Reference voltage Vry=1.4v)
V> ViN (1) i Dpin is as well as
T

V<vine ®pin

Fig.1

(2) Basic application circuit

(Note 1)

(Note 2)

{Note 3)

(Note 4)

wl ) —O v
8 - é
7 &
O——(] ¥ -
Control

input signal TA7257pP
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 Q).

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

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. .

The IC functions cannot be guaranteed when tuming power on of off.

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

Fig.2
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(3) Additional diode

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

it) 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)

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

—O v 0 vee
H— on
TA7257P TA7257P %
H— o
T ¥ T T X
, A
Fig.3 Fig.4
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OUTLINE DRAWING

HSIP7-P-2.54 Unit : mm
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N7 1L
v/ @ —--:
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o 2 o
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; 0. !
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Weight : 1.88g (Typ.)
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