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ABSTRACT

This project is about working process of the robotic arm by using computer to control.
It can be divided into 2 mode. The first one is the manual mode. In this mode user can operate
robotic arm to move to any position by using computer ¢ontrol. The second one is the automatic
mode. The robatic arm will move to final position by the value. That see by manual and keep that
value in computer and then press auto mode. The language which is used in programming for

controlling the robotic arm is C computer language.
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~ o [} (=Y o o s
aormzvesdia cy gaiailu 1 uavinwauanhiiu 8 Tiatheuenaosiidia €Y wduiiy o
o P Y o 9 o -1 =t L] a1 o = o
pazlusmeudeafiu wwdmihiduatulunsdivesmsan ISdludrwduieafinuames
(Register A)lumsvyuiia wazisiaanseldawes Cy hudoulalums@enTalsunsnly

asnszlaa Jump) 18

19197 2.4 Carry Flag

e CY = 1 {rt 7 tbit6 {bit5 |bit4 fbit3 |bit2 [bit1 |bit0
N il olololol ol o] o
1 10 010 1 0 0 | 0
wasws - [ 0o | 0 1 | o 0 | o

AC: (Auxiliary Carry Flag) ituuslandmatislunsdiniimsuinaaaesiuon udqi

manaszyNadian 3 Tudiah 4 SldHmnaamite Ac iilu "1 Fadrema
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bit7 |bit6 |bit5 |bit4 |bit3 |bit2 |bitl [bitO

——

fane CY = 1

Mg AC="1"

OIo
L]
ﬁ
L
len] ¥ en)
O
QIO

[am N Y S Y
oo

FO : (Flag 0) uswaniilFoni luFanamsoiiundananiiz (Status flag)
vaaldsunsulaoman  videSadaofds nisankinnd@u13dmugls Rsi-rso
(Register Bank Select)Lﬂuﬁaﬁ1wuﬂﬂ15Lﬁﬂﬂﬁuﬁi%ﬂummnzju?ﬁﬁma{ RO - R7 (31}fi1.10)
Tunusdane Taomsfnuaaonie fitia RSO 1as RS A1UA1319Register RSO RS1 AH14

HUWANUT

OV : (Overflow Flagy WuiiafiuansaniizTonod a? arzgniaaniondosan
mshnueeshdamuadamaad uduianisnadiuandail 6 mdsiiad 7 wulumaivay
gosinaunsawiu ud1ldmadnsinnn 122qudy wiedindt s12sqdy) Tudiai 7
(eiloge) vuanaiiufingonzvesdnnn wieaulasdaamaiy 1 wduion &

' Y 3 4 = o é’ o
aonzilu 0 willuday duludeiinsfialencd TWasiu sxilvunan ov gty 1

. ~ Haq 3 o a A 3
P : (Parity Flag) luflauaasaonzildnsvanndwoviiandu 1 ludeyaves
= o = Y n’: = o -
uendymAns (Register A) Iasiin P azgruwadiu 1" disaa1uzia 8 Jadiav 1 duswoua
- 3 u’)’ = = o i =
(odd) naziin P vzgriwailu "o" iWemmuzveia 8 fnlunenfinyomes (Register A) 1

Il o ] @ o P o 3 <y g
IR 1 L‘T_I‘N"lﬂlnuﬂ {even) ‘H?ﬂ HUDWIDY 1 m@ﬂ%ﬂgﬂﬂluiﬂﬁtﬁlﬂi A N8 U

FFauan SP (Stack Pointer) (l13TdA01A 8 Tia Tusmasaogidumis 810
¥ unsi Ao R asUen fumiaienasy Woiwaszuuyedly Insaeu Insawme? mues
Fimumnazgnimun IHGudE IR IieanTa 07TH (Feyaiismanise vxfidusify
07H) FeozFudumieamsauosiTames R7 WIUIS 0 duAn(Stack) Aon1I90sM

’ e W Py 4 & o | -Aq gk a4 3 Y aa P
VUIANUTIVOYD USIIUNTRYUN rflumnmuwﬂlﬂuﬂmﬂwm@ Tasld Svewmes sp

Qs

4 o ] t o9 3 =3 Va o T I o
(Stack Pointer) iWudiFusndummisaamsaideyatiniu s umislaves niseausi

b

9 a A o o4 3 ] a g A ¥ ¥ v 5 a .:?
doya nazndsnniioya hhdn 1 Numdsanusiuig seeiuds aideyaludavauan

= 4 o n:qy- v o ' [ 4 ro o o 9 A
Giawes sP) Mz lldsdumiwenmsalmidell (uegduimmvesluddoyadies

o o as u!: o 1. ] o g A =1 a ] ] Yo
ldidn) dnfudmnesideyadide liiaRudn Arzidludumiaeamsaiegialy



31

auanszgnIFautuvaziinsSonldllsunsudesTaedids CALL wdsnidun

szthaams anamnadannmae CALL (Tilsunsimaniaad ) liduBnmisanusilu

& ]
s )

[ a B o o o o ] 3 ::‘
Aungeeal)  uaznaennd lulasaeu Insameshinumumdslulusunsudesswadeay
Py v d ¥ Y o a o o o o A o '
wdr Tusunsudauneziamedlenids RET auiu'lulasneu Insamesvendulindwumia
= o] | o 4 . ' 4 1A o . &
wnlA fazdesliladoyandiBaumn (Stack Pointer) M¥agRdwmlwenmasala Feddoya
o
0

¥ o
L% ar

] @
yosauanludmmiaingy  nfeueamsad Isunsuazdesnduldiinude  Aulunsion
! ¥ [ M ! =1 EY W W = @ P '
Tilsunsuboy  Foudunawands  mluauanfezdauiuiu  msnszndua lfd s
o 3 oo P 3 & £y L=} ;l ,
uoaseay 1A nAvsoenvnauaniiozu il 159935 0n38M5191 FILO (First In Last Out)
| 3 = @ 1 [ a 3 oo o 1 3 3 1 F=1
wianeuseninds Tudnvesmuandigunsanudoyavassimaninies ladie wunsdl
L4 o A 1 1 i o w
Tulasneulnsames aszlaahlidildsunsuees uazludmasslilsunsudasiididalay
= gt o i w9 TomAa o Ao 4 A A o
SonlasvamasnilFiulisunsundnato 1wy S9mmae3 PSW 390907 A 130 S9MA05 RO
4 o v o [ - A ¥ Vo9 =y & ar [}
qaq  Fad i lidumdeyaruvesimeed ineu  mdeyalusTamesandieina:
1 w  of o = < =i T o a @
nlasulasteya’ll AniudsdeaideyadnlilinnVinauwaneudisdiida PUSH ndsoin
3 & ' - o = ¥ e o ar Ly ) =y
Hwitoseninldsunsudesisesiimeaumvesiiames lummandun  Iifludeyady
' ' N ¥ oo
Taofds POP (siwmzieeagluunil 4 15odlilsunsudosuazmisnsz laa)nnafaniusisa
=) ¢ o N Ao v ' o
seuv lodlulasasuInsames fazSuhnuiidwvdutosmass 0000H vaiHuaunwd)
Tilsunsuunas (Flash memory) mazazGuilfiiaamumdangndon dludeyaving 8 Oa
<, ' ' e & o @ vﬁ’ P =]
ludludazueamsavasvisonudr  Tlsunsy  Fansmdsernes lsiienlunmsny
] 14 ] ]
Toyarfies 1 uoawsa uazaedideovesdesdiiien 2 -3 uemasa Suvsaleams Ay
' o W o & =
Pudeyalundazids awsadlagldnnasedmds wedlulasneulnsames (unh 4
a { O3 ol et ' © o
Wadon 4.2.5) dariuled TuTnsnouTnsamesiiiniwanuirllsunsuuina 1Kbytes ngilu
mitensuiinszmy PBidsumda 1,024 visda nlims@ouidanienndt 1024 ussna ue

o A = < o ¥ & 1 ed e 1 o 9 ' dy
AEUITINAUUUIA 8 HN (lvlfﬂﬁ) ﬂilzF]’E'J§'ILﬁ?)fﬂ.'ﬂ“]ﬁ"l‘l]‘l‘l‘Ll’JfJﬂ'J’IiJ‘T)’liﬂik!ﬂ'iﬂﬂlﬂu’lﬂﬂ’]'lu

A =Y \ =79 of =y
DPTR: (Data Pointer) (13 8mmasunia 16 daflsenoudiesdamesuuia 8 ia 2

o ey o

é o =) Q’ =1
ffessames DPL uaz DPH Sasawtsadenmatdnuludnyae 8 1in 2 damse 16 s 1
o
A

g

WA sefiueawsaegidumis s2Hg3H awdwy  Iddmiududnt duniueg
] 0 A o ] g o - o g -y 19
miwanuimIodumisiosgunsaidunmmanan luInsaou Insameidoamsdanody
wazlfdusdrdimuadumuasudy  (Base) voam1alunERIanuneIt Look up table

(wazoanazdIao1ans 1Fnuenluuni 5 N15NARDATDI Look up table)
g p

Aa s ey a P o1
S eaOINDIA PO-P3 Nosa Pluaznesa P3 uSimaosanin 8 Ua dawesa po

LoAIATTEENALMLY 80H Wasw P1 fupawsdegiiduinis 90H wesa P2iudaasaogi
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o 1 o { o 1 P ' o 1 dy 1
Ania AOH uazwoesa P3lueamsaogfidiuniis BoH doyatiogluifmans marflvzilua
P ar 1 as - 1 o g AA oo Y 2 3 o 9

A INUATUDITY IRV AIANITTUDINDIA L‘]J‘LIiﬂﬁ!ﬂ‘ﬂ‘iﬂﬁ'liJ'IiﬂL“lJ’lﬂx‘l“l.lE)Hﬂlm‘lj‘Uﬂ‘lﬂ ﬁ‘lu

@ - & s oa ¢ ‘¢
wasmmuaamﬂmqﬁmf]u"ﬁm WATADUNA  LUDSWBIAIDTANRA TFDAITNIT(Latch)
a7 Q ot .3 & = a ' P

ﬂjmzﬁ‘lmmm!ﬂ MHIUOT ATBICX051 WaTA P3 agUYINIWUBDNINED 7 47 73U P3.6 9%

A A L4 =) *
Lﬂummgmuiu llﬂ"'m‘iju%'u’ﬂ'lﬂﬁﬂ“ﬂBQ’Nﬁ]‘iL‘!EU‘]JLﬂU‘]J‘i&ﬂ’)N'iI”I PlLOW@aE P11

2.6 WOIAVIIH (Parallel Port)

3 A i
ﬂ'ﬂilg WHjTHWﬂiW‘U‘N?H

o

o n’/‘ o 1 . | 1
WOSAVHIUHI® Parallel Port WMIANGNTY Printer Port iM3120715 M uaulngjiu
o 3 Y A = L3 ar o1 o -
wosavinu Wumsldan laemseedunsemsumesiiundn Tasfinofavununiu aunse
] T o ' < ' o 4
Taanui lumsdsuteyaldsiasndr weimayniuga 8 89 10 W1 uazdseisods

doyauuu 8 dnsen 11/ 1d lauas

: = o [ 3 o
WasAIUILYRIA3 DaneNTi uaes sz noudisduanuionue 25 idudygn Tng

]
~A o

14
3 ¥ b ¥ ] ar 9 9
aanavzutean i@y 3 ngulrge mudnyuzniInvesdya a Uszneudae

@

e Data Port $117U 8 1dudiaa

e  Status Port $117U 5 1dUdRyna

o

e Control Port 311714 4 1&udrun i

o o

Status Register Data Register

so|s1|s2|s3|sa|ss|s6|s7| |D7|De |D5|D4|03|D2 [D1| DO
___.I__!
T D2HOOEEEOIBA
\@@@@@@@i@@@@/

C7{ Cg|CHC4|C3|CZ CYCO

Control Register

i 229 wesavu
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Data Port

=i gt

a0 o i P : )
Data Port vziiog 8 U1 Au@h 2 83117 9 1aNTngRISHN I Data Register 34

. o ; [l 1 W i oy ) Y 1 9
Register A11azaam Wdodrufon Jdannsofuala

AN 2.5 Data Port

Name Read / Write Bit No. Signal Name
Data Port Write Bit 7 Data 7
Bit6 Data &
Bit 5 Data 5
Bit 4 Data 4
Bit 3 Data 3
Bit 2 Data 2
Bit 1 Data 1
Bit 0 Data 0
Status Port

{1 [} - 1 o y o
Status Port tHunasafien [dedaden hisnnsadeudoya 19 wesateidyg o
] Qs s Qs L1 9/, -~ Qs .
ey 5 Fugnm wezdyano RQ fudyapusulisnassiia Taodayanat Busy 98 Active

Low
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A13197 2.6 Status Port

Name Read / Write Bit No. Signal Name

Status Port Read Bit 7 Busy
Bit 6 nAck
Bit 5 PaperE.nd
Bit 4 Select
Bit 3 nError
Bit 2 IRQ (Not)
Bit 1 Reserved
Bit 0 Reserved

¥
ANYAULNTINIIUUDUAAZ TN 1)) Status Port UAi
= d' 4 = = 4 100 3
o Bit7 Busy 118 Active HllWUfld“Wimﬂﬂﬁlz‘llJﬁ‘]JﬂJﬂyﬂ
4 - o = o =
o  Bil6 nAck LD Active HLIBDINTUIADTNSDUNILTIIU (Active Low)
5 A g £ a 124
»  Bit5 Paper End lU® Active ﬂﬂJTUﬂﬂWiulﬁﬂﬂﬂJﬂJﬂisﬂm
, A 3 = A = o
e Bit4 Select 110 Active HUTIDNIADNWIULHNB T
5 o o = =
e Bit3 nError 119 Active HUIWDINTUHADIINATDAANATA (Active Low)

e Bit2, Bitl, Bito Til¥

Control Port
¢ g 3 = a o ' dy .
Control Port ithumesai 13 lunantuguniuaes dyapmlunguiles Active Low

¥ 4
o iudaann Initiatize NIUH g Invert

o
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-
TN 2.7 Control Port

Name Read / Write Bit No. Signal Name

Control Port Read / Write Bit 3 nESelect
Bit2 nlnitialize
Bit 1 nAutoFeed
Bit0 nStrobe

ANYULNIININIUVDUIRAZIA LU Control Port
4 - 4 . A A . ¢
s  Bit3 nSelect Printer 18 Active HUTHDAADAWIUIABS
- e g A & = ol = o
o Bit2 nlnitialize 148 Active HUBDITLHAWIULADT
4 = 4 o .
«  Bitl nAuto Feed 13} Active MINUBINIHIABSHTEM Line Feed

) 4 h = Y = 4 Ay ¥ Y
s  Bit( nStrobe (1B Active ﬂiﬂﬂﬂﬁﬂ’liUﬂﬂiﬂﬂi‘umﬂ‘i‘ﬂi'Iil'J’]ﬂJﬂJf)?Jum‘ll'liﬂlm’J
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FI8L .. encoderl
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1995 MCS-51 fTnihiiaadofunounnos o UMFamM1as SUF NN
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Limit switches 1182 11593 CNC iimiaaaon il
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il

P0.0 - P0O.7 ARRNDNU Motor AN 3 - 5
P1.0-P1.3 Ao Motor 971 1 - 2
P14-PL7 AL Limit switch 827 1 - 4
P2.0 - P2.5 AnReNL Encoder 6 717

P2.6 a1l Limit switch §7 5
P2.7 FudyamunIunu speed

o
3.2 29939UNBIABS (Drive Motor Circuit)
14 loddu5931] Full-Bridge Driver wio TA7257P (flunssdunemesidsandae
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J
33 'Ni)ﬂﬂ‘lﬂﬂﬂlﬂﬁi (Encoder Circuit)
] P a 9 P al P ]
Lﬂuﬁ'ﬂuﬂ“ﬂ'l‘ﬂu1ﬂ1ﬂﬂﬁﬂ3J%ﬁﬂﬂﬂﬂ]uig’lmﬂﬂﬂﬂﬁ1mﬂlﬂuIﬂﬂlﬂ'ﬂ{ﬂjﬂﬁuﬂmﬂilﬂ
- =iy ¥ ﬂ = ' o t A =
azd el dya a1 hhilusuya Tumsageumdumdimsnioufivewvuna
SAG W o ar o :? o
’NﬂiLBUTﬂﬂLﬂﬂiﬂ‘lsﬁi’JMﬂuﬂUN?)Lﬂﬂi‘ll'f]ﬂ!t"lluﬂﬂu Lﬂﬂllﬂﬁﬂﬂﬂﬂﬂﬂﬁlﬁ}uiﬂﬂ
ot o L =
Lﬂﬂiﬂﬁﬂyﬂlzﬂﬂzﬂ“ﬂ 34

unnadndanaa ,
Py A

1~

1 3.4 oulnames

! 10w - o
dnlsznaundAgysioananonau lnaans
v ¥
1 unasimiaugd (Source) Tunilldvaoadudsusa
2. AINTIDVUILA4 (Phototransistor)
fey M w g A ] T S | @ a3y a 1
3. 3unyu uawesnailoduldyiia 3 ¥o1 diufitnandn 5 i1ldyia 6 Fo4
[ 1 . o 4
4. NIINIIIUANYIM  (Phototransistor  circuit) lé99snouuounpaaanes
3k . A7 4
(common collector) 33 TMuAMTHINIWDY 2 FilA Ao
= o o 1 4
4.1 @3n 11U (Switch mode) 33 Idioninmilun on n30 off venuuiieiins
A3 Uy I
- 5 9 T & I A
4.2 uenfin Tuua (Active mode) 93 1Hs I MWARIRB DAL DIV WBET ULTIN GO

szdumsdetain Tash [ sziludadnlnsasefuainmdue

. o+ Vee
[Rl ’

2 | icion
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Ry = (Veo-Vi)le (3.1
R: = (Vee-Vegsa)leon (3.2)
aaiu azly
R, = 2200
R; = 500kQ2

3.4 NeIdSunnus

+15

wd

3 1] 4
AT Y4 DV LIDATI

1
L

L

?'i"mm.wmui‘m

: o d
3 3.6 2035151059

3.5 19938 uheY (Comparator Circnit)
ﬁluduuﬁﬁmﬁﬁiums1J%’Uu@iaﬁtytymLmﬁﬂmﬁaanmmnﬁmmmuﬂ'smuiﬂﬂ

[] 1 r W
westime T IWdmapauemiyanmnzaunamsth hlldsu lulnsneulnsames  Tuifhden
#leFuns LM339

FPIN CONNECTIONS

Output 2 [ 1| 147 outpin
Output 1 [ 2] 13] Output s
vee (1] 2] Gag
~nput 1 [+ et - input 4
«Input 1 [ 4] 19 ] ~ Inpua ¢
- nput 2 [g | 19 ]+ inputa
- Input 2 ED —@:3 - inpud 3
(Top View,

31 3.7 Tnseadremelunes Lm33zs
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4.1 TasaoHraveavuna

wvunai 1iiluaesusiin ESHED ROBOTEC Ltd. Ju4 SCORBOT-ER 11

71}# 4.1 SCORBOT-ER 1II

¥
152naudeFuaIunan
1. Base

2. Body

3. Upper arm
4. Forearm

5. Gripper

6. UOWABY 12VDC 7§

7. wulamas 769

U 4.2 damveauunn

8. lulasadad 5 fa

9. gudanumIdeui wu e enwiua1g
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dl = 4 i Y ' ¥ 0 © ] o
AN 4.1 Wﬁﬂ’]ﬂﬂ?ﬁlﬂﬁﬂu(ﬁﬂlﬂﬂiﬂiﬂﬁﬁ TNUAHUNUUADE VDA DUALAULHHINDIADT

Axis No. Joint Name Motion Motor No,
1 Base Rotates the body. 1
2 Shoulder Raises and lowers the uppers arm. 2
3 Elbow Raises and lowers the forearm. 3
4 Wrist Pitch Raises and lowers the end effector (gripper). 4+5
5 Wrist Roll Rotates the end effector (gripper). 4+5

Ay a oo A o ow :
HANNNWOIUVDABTAIN 6 1%1“7‘”3?1“1]%“’3%%\1@3 Gripper

1 43 Armamsmdouiivedlaseaiuuuna

b d ]
VOVANUNNTHINUVB AU

I Nl

- 4 4 0
11]11 4.4 Y2LUANUNATN T UUDILAIUND

100mm (477}




aw'luomes

gt 4.5 awivuawes

AT 4.2 Wiring to Motors, Encoders and Microswitches
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Robot Arm Signals D50 Connector Molex 12 Pin Encoder Printed
Connector Circuit(PC3500)
Motor | Encoder | Microswitch | Colors Pin# | Colors Pin# Pad#
1 - White 50
Ty Grey/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
Grp - White 45 | Grey
+ Orange/Blue 12 | Yellow
1 GND White 33 1
P, White/Grey 5 3
Vo Yellow 11 2
P, Brown 2 4




44

Robot Arm Signals D50 Connector Molex 12 Pin Encoder Printed
Connector Circuit{PC500)
Motor | Encoder | Microswitch | Colors Pin# | Colors Pin# Pad#
1 GND White 32 1
P, White/Orange 21 3
Vien Yellow 27 2
P, Grey 1 4
1 GND White 31 1
P, Brown/Blue 4 3
Vi Yellow 10 2
P, Green 36 4
1 GND White 30 1
P, Green/Brown 20 3
Vi Yellow 26 2
P, Orange 35 4
1 GND White 29 1
P, Green/Blue 3 3
Vieo Yellow 9 2
B Blue 18 4
GrpGND White 28 | Black 12 l
P, Grey/Blue 19 | Green 11 3
Vien White 25 | Yellow 10 2
Py White/Blue 34 | Brown 9 4
] GND White 33
MS Brown 23
2 GND Whitc 32
MS Grey 7
3 GND White 31 | White 1
MS Orange 24 | White 2
4 GND White 30 | Blue 3
MS Green 8 | Blue 4
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Robot Arm Signals D50 Connector Molex 12 Pin Encoder Printed
Connector Circuit{PC500)
Motor | Encoder | Microswitch | Colors Pin# | Colors Pin# Pad#
5 GND White 29 | Orange 5
M5 Blue 6 | Orange 6
Grp no White 28
connect | Brown/Grey 22
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¥ 4
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q o s Y b 3 W A a & a
* AouMITh Home $nase dosldjunndehilAeghat Home Taztluszifiams error *

»
5.2 UsBtruBLiu:
ad o < o ar ) 1 Ay ey A '
1. FHSudgsenuiwewsmaimunsovann 1aannil Tes35u 5y PWM
(Pulse Width Modulation )
~ 3 1 o o T ki ~ ¥ c?.’ 9
2. luewfdesnisamuaiviigs  aunsenruquanialdazidsaniiilaols
SEervo motor
w @ y A ' < A«
3. ansodfuilyasiannldinies ONC unsusuAagaamMnssudl i program lu
N s = W ¥ = agdq ¥ = A . dw gy &
application [Au31A TaoAnu135 14 program msiou application 1 1dimsuenioiynesn
=
W port out
as Y w Y Y ¥ O aa A d
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#include<reg51.h>
sbit imm4=P127;
sbit limm5=P2*6;
sbit limm3=P1"6;
shit limm2=P1/5;
sbit limm1=P1*4;
sbit t1=P3/2;

sbit 2=P3°3;

sbit 3=P3/4;

sbit t4=P3A5;

sbit t5=P3*6;

sbit t6=P3~7;

shit enc1=P2/0;
sbit enc2=P2*1;
sbhit enc3=P272;
sbit encd=P2+3;
sbit enc5=P24;
sbit enc6=P2"5;
sbit m11=P1+0;
sbit m12=P1*1;
sbit m21=P142;
sbit m22=P1+3;
sbit m31=P0*0;
sbit m32=P0"1;
shit m41=P0+2;
sbit m42=P0*3;
sbit m51=P0*4;

shit m52=P0*5;

Code MCS-51



sbit m61=P0+6;
sbhit m62=P0*7;
sbit cne=P3/0;
sbit v=P2/7;
int num[30];
char side[30];
char motor,true,mot;
int sum,ss;
int ¢,Lb=0;
char TEACH;
void delay(int time)
{
int i};
for(i=0;i<time;H+)
for(j=0;j<250;j++);
}
void encoder(unsigned char y)
{ switch(y)
{
case1:
{
motor=1;
if(bl=encl) {sum++;b=encl;}
} break;
case 2:
{
motor=1;
{i{bl=encl) {sum—;b=encl;}
} break;
case 3

{



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

{
motor=5;



if(b!=enc5) {sum++;b=enc5;}
} break;
case 10:
{
motor=>5;
(b!=encS) {sum--;b=enc5;}
} break;
case 11:
{
motor=6;
if{b!=encé) {sum++;b=encé;}
} break;
case 12:
{
motor=6;
if(bl=enc6) {sum—;b=encé;}
} break;
}
}
vold receive()
{ Mt1=—0&&L2=—0&&B=1& &U=D& KI5—0D& &16—1)
{m11=1;m12=0;m21=1;m22=1;md1=1;m42=1;m51=1;m52=1;m61=1;m62=1;m31=1;
m32=1:encoder{1);}//m1
if{tl=—1& & 2=0& &13—1 & &A=V & & t5——0& &16=1)
{m11=0;m12=1;m21=1;m22~1;m41=1;m42=1;m51=1;m52=1;m61=1;m62=1;m31=1;
m32=1;encoder(2);}//ml
ifitl=—0& & 2=1& &3] & &U=—0& &5—0& &16—1)
fm21=1:m22=0;m11=1;m12=1;m41=1;md42=1;m51=1;m52=1;m61=1;m62=1;m31=1;
m32=1;encoder(3);}//m2
it =1& &N2==1 & &13=]1 K &40 &K &15—0& & 16—1)
fm21=0;m22=1;m11=1;m12=1;m41=1;m42=1;m51=1;m52=1;m61=1;m62=1;m31=1;



m32=1;encoder{4);}//m2

ift1—0& & 12=—0& &tI0V& X td—1 K &5~V & &t6—1)

{m31=1;m32=0;m21=1;m22=1;m11=1;m12=1;m41=1;m42=1;m51=1;m52=1;m61=1;
mé2=1;encoder(5);}//m3

if(t1—1 & & 2=—0V& &1I—0& & t4—] & &S=—0D& & t6=—1)

{m31=0;m32=1;m21=1;m22=1;m11=1;m12=1;m41=1;m42=1;m51=1;m52=1;mé61=1;
mé62=1;encoder{6);}//m3

if(it1=—0& & 12—1 & &13=—0D& & t4—1 & &5—0& &16==1)

{md1=0;m42=1;m51=1;m52=0;m21=1;m22~=1;m11=1;m12=1;m61=1;m62=1;m31=1;
m32=1;encoder(7);}//md

if(t] =1 & & 12=—1 & &t3—0& &td=—1 & &15—0& &i6=1)

fmd1=1;m42=0;m51=0;m52=1;m21=1;m22=1;m11=1;m12=1;m61=1;m62=1;m31=1;
m32=1;encoder(8);}/m4

{t1—~0 & &12—0& & 13—1 & & 14==1 & &t5=—0 & &t6==1)

{md1=1;m42=0;m51=1;m52=0;m21=1;m22=1;m11=1;m12=1;m61=1;m62=1;m31=1;
m32=1;encoder(9);}/mS$

ifit1=—1 & & 12=—0& &13=1 & &t4—1 & K50 & &16=1)

{m41=0;m42=1;m51=0;m52~=1;m21=1;m22=1;m11=1;m12=1;m61=1;m62=1;m31=1;
m32=1;encoder(10);}//m$

i1 =—0& & 12—1 & &13=—1& &i4—1 & &5~V & &16—1)

{m61=1;m62=0;m21=1;m22~1;m11=1;m12=1;m41=1;m42=1;m51=1;m52~1;m31=1;
m32=1:encoder(11);}//mé

it1=1&&12=1 & &13=1 & &t4—1 & & 15—0& &16~—1)

{m61=0;m62=1;m21=1;m22=1;m11=1;m12=1;m41=1;m42=1;m51=1;m52=1;m31=1;
m32=1;encoder(12);}//mé6

(1 =—0& & 12=—=1 & & 30 & &td—0& &15=1 & &16==1) {P1=0x{T;PO0=0xfT;}

(1 =1 & & 2=—0& K3—V& &I4—0& &15=—0& &16=1) {TEACH=1;} /1

t1=—0& & 12—1 & & 13-V & &II—0& &15=—0& &t6—1) {TEACH=1;} /72

H(t1 =1 & & 12=—=1 & & 3=V & & H—0& &15==0& &t6—1) {TEACH=1;} //3

it =—1& & 12—1 & &I3=—0& &I4—0& &t5—1 & &t6—1) {v=0;}

H{t1=0& &2—0& & 13=—1 & &td=—0K K t5=1 & &t6—1) {v=1;}



}

vold homework()

{

m61=0;m62=1 ;delay(2000); F1=0x{T; PO=0xfT;

/im41=1;m42=0;m51=0;m52=1;while(limm4—1)

{if(t1=—1& &12—1 & &3~V & X0 & & 5=—1 & &t6=—1) {v=0;}

At —0& &2=—0& & 13—1 & &0 & & 15=]1 & &t6==1}{v=1;}
}

P1=0x{T;P0=0x1T;delay(100);
m41=0;m42=1:m51=0;m52=1;while(imm5=1)

{if(t1==1& & 12—1& &30V & &=V & & 5=1 & & t6=1) {v=0;}
if{t1=—0& & 12=—0 & &13—1 & & 4—0& &I5—1& &16=1) {v=1;}
}

P1=0x1f; PO=0x{T;delay(100);
m41=1;m42=0;m51=0;m52=1;while(imm4—1)

{if{t11=—1& & 12=—=1 & &t3I—D& &M—0& & 15=1 & &t6==1) {v=0;}
if(t1=—0& & 2=0& &B=1 & &II—0VX &5=1& &t6==1) {v=1;}
}

P1=0x{f; PO~0x{T;delay(100);

m21=1;m22=0; while(limm2===])

{if(t1=1 & & 12==1 K &tI=D&EH—0& & 15=1 & &t6H==1) {v=0;}
if{t1=—0& & 12—0& &13—1 & &+—0& &15—1 & & t6—1) {v=1;}
}

P1=0x{T; PO=0x{T;delay(100);

m31=0;m32=1;while(imm3—1)

{i(t1—1 & & 12—=1 & &II=VDE&E&H=—0& & 51 & & t6==1) {v=0;}
ift1I—0&&2—0&K& & B3—]1 & &IF—V& & 5=1 & &1t6=1) {v=1;}
}JP1=0x1f;P0=0x{T;delay(100);

m11=1;m12=0;while(limm1=—1)

{if(t1=1 & & 12=—=1 & &3—0V&&U=—0D& & 5—1 & K t6—1) {v=0;}
if(t] =—0& &12—0& & 13=1 X &M4—0VX K51 & &t6==1) {v=1;}



}P1=0xff; PO=0xff;delay(100);
}
void encoderd(unsigned char g)

{
switch(g)
{
case 1: if{b!=encl) {ss—;b=enc1;}break;
case 2: if{b!=encl) {ss++;b=encl;}break;
case 3: if(b!=enc2) {ss—;b~enc2;}break;
case 4: if{b!=enc2) {ss++;b=enc2;}break;
case 5: if{b!=enc3) {ss—;b=enc3;}break;
case 6: if(h!=enc3) {ss++;b=encl;}break;
case 7: if{bl=encd) {ss-=;b=enc4;}break;
case 8: if{b!=encd) {ss++;b=enc4;}break;
case 9: if{bl=encS) {ss—;b=encS;}break;
case 10: if{b!=enc5) {ss++;b=enc5;}break;
case 11: if{b!=enct) {ss—;b=enc6;}break;
case 12: if{b!=enc6) {ss++;b=enc6;}break;
}
}
void driver()
{
ifmot=1)
{ iNss>0)
{ m11=1;m12=0;
while(true=1)
{
encoderd(1); if(t1—0& &12—1 & &B=—0V& EH—0 K K5—]1 & &16==1)
{ss=0;} if(ss==0) true=0;
it1—1&&2—1& &I3=—0V& &40 & &15=—]1 & &t6—1) {v=0;}
ft1—0& &2=—=0& &13=—1 & &iI4—0D&&5—1& &t6—1) {v=1;}



}
if(ss<0) {m11=0;m12=1;
while(true—1)

{

encoderd(2); H(t1=—0&&2—1& &3—0& & =D& &5—1 & &16=—1)
{s5=0;}if(ss==0) true=0;

if{t1=—1& & 2==1 & &13—0& & t4=0& & 5—1 & &t6=1) {v=0;}
Nt =—0& & 12=0& & 13=—=]1 & & t4==0& & 5=1 & &t6==1) {v=1;}

}

if{mot=2)
{
if{ss>0)
{ m21=1;m22=0;
while(true=—1)
{
encoderd(3); if{tl—0& & 12—=1& & 3—0& &=V & &1S—1 & &16==1)
{s8=0;}if(ss==0) true=0;
it =1 & & 2=1& & B=—0 & &U—V& Kt5—1& &1t6==1) {v=0;}
(t1=—0& & 2=—0& &B—1 & &U=—0D& &5—]1 & &t6==1) {v=1;}

}
}
if(ss<0)
{m21=0;m22=1;
while(true==1)
{
encoderd(d); if{t]—0& &12—1& &1I—VE&E&EH—D & &I5—1 & &16~1)
{s8=0;}iNss=—0) true=0;
(1 =1 & & 2~1 &K &30 & K& U——0& & 51 & &t6=1) {v=0;}



f(t1=—0& & 2—0& &13—1 & &H—0V& &15—1 & &16~1) {v=1;}
}
}
}
if{mot=3)
{ ifss>0)
{ m31=1;m32=0;
while(true==1)
{
encoderd(5); if(t1=—0& &12=—=1 & &3—0& &H=—0VE & 5—]1 & &t6—1)
{ss=0;}H(55=—=0) true=0;
if(tl=1& & 12==1&&I=—0& &4=—0D& & t5=—]1 & &t6=1) {v=0;}
it =0 & &N2=—0& KP3—1 & &t4—0& &t5—1 & &t6==1) {v=1;}

}

}

if(ss<0) {m31=0;m32=1;
while(true=1)
{
encoderd(6); if{tl—0& &L2—1& &I=—"0V& &4=—D&&5=—=1& & t6—1)
{s5=0;}iN{8s==0) true=0;

if(t1=—1&&12—1 & & B—0& &H—D& &15=1 & &t6——1) {v=0;}
(=0 & &2 ==0& &1I—1 & & td==0 & &15==1& &t6==1) {v=1;}

}

}
if(mot=4)
{
if{ss>0)
{ m41=0;m42=1;m51=1;m52=0;
while(true=1)
{



encoderd(7);

H{t1=—0& & 2=—] & &I3—0 & & 14—V & &t5—1 & &16—1){s3=0;} f(3s==0) true=0;
ifitl=—1 & &12==1 & &=V & &4—0& &15=—1 & &t6~==1) {v=0;}
It11—0& & 12=—0& &13==] & &t4=—D& &15=1 & &16—1) {v=1;}

}
}
if{ss<0)
{ md1=1;m42=0;m51=0;m52=1;
while{true=1)
{
encoderd(8); if{tl1—0& &2—1& &I3—0& & t4—0& &t5—1 & &16—1)

{s5=0;}if{33=0) true=0;
iNt1=1& & 12=1 & & 3=0& &4=—0& & t5==1 & &t6—1) {v=0;}
if{t1 =0& &2—0& &13—1 & &HU—0& & 151 & &t6—1) {v=1;}

}
.
}
ifmot==5)
{ if(zs>0)
{m41=1;m4d2=0;m51=1;m52=0;
while(true=1)
{
encoderd(9); f(t11—=0& & 12=1&&13I=—) & &4=—0 &K K5—1 & & 16—1)
{s5=0;}if(s5==0) true=0;
if(t1==1 & &12==1 & &3==0& & t4—0 & &t5—1 & &t6=1) {v=0;}
if(t1=0& &2—0& &3—1 & & 140 & & t5—1 & &16—1) {v=1;}

}
}
if(ss<0) {m41=0;m42=1;m51=0;m52=1;
while{true=—1)
{



encoderd(10); if(t]1—0&&2—1 & &B3=0& K4=—"0V& & t5==1 & & t6=1)
{88=0;}if{ss=0) true=0;

iNt1==1&&2—1 &K B=—0& &14—0& &15=—=1& &16=1) {v=0:}

(] =—0& & A2—0& & 131 & &HU—0D& &K15—1 & &t6=1) {v=1;}

}

if{mot—6)
{
if(ss>0)
{ m61=1;m62=0;
while(true==1)
{
encoderd(11); if{t1—0& & 12—1 & &I—0K& K40 & K t5—1 & &t6—1)
{ss=0;}1f{ss==0) true=0;
iM{t1=—1&&12—1 & &3—0& &t4—VD& &15—1 & &t6—1) {v=0;}
It1=—0& &12=0& &13—1 & K=& &15—1 & &16=1) {v=1;}

}
}
if(ss<0)
{ m61=0;m62-=1;
while(true==1)
{
encoderd(12); if{tl=—0& &12==]1 &&t3=~0 & &HU—0& & 5—]1 & &16—1)
{s9=0;}if(ss==0) true=0;
if{tl=1 & & L2=1& & B~0& & 14—0& & 15—=]1 & &t6—1) {v=0;}
(1 =—0& & L2—0& & 131 & &40 & &t5—1 & &t6~=1) {v=1;}
}
}



main()
{ delay(1000);
PO=0xfT;
P1=0xft;
P2=01ff;
P3=(xiT;
b=0);true=1;c=0;motor=0;
sum={;ss=0;
for(i=0;i<30;H+)
{
num[i]=0;side[i]=0;
}
while(1)
{
if(t1 =0 & & 12=—0& &B=—"0& &4=—DX & 5—0& & t6=1) //teach
{TEACH=0;
while(TEACH=—=0)
{receive();}
}
iNt1=—0& & 12—1 & &3=—0& & 4==0& Kt5—0& &enc—0& &t6—1) //auto
{
for(i=0;1<30;i++)
{ ss=numfi];
mot=side[i];
true=l1;
driver();
PO=0xiT;P1=0x{T;delay(100);
}
homework();
delay(2000);
}



if(t1=—1& & 12==-0& &1I—0& & t4=—=0& &A5=—0&K &16~=1) //save
{
numfc]=sum;
side[c]=motor;
ot
sum=0; motor=0; P0=0x{T; P1=0xff;
while(tl=—1 & &02=—0& &I—0& &40 & &t5—0& &16—1);

}
if(tl=—1&&2=—1& & 13=—0& &14—0& K5—0& &16—1) //home

{
homework();
while(tl =1 & &2==1& & 3=V & & 140 & &15—"0& & 16~=1);

}
11— & &N2—0& &1I—0& &II—0D& &5—1& &16=1) //clear

{
for(i=0;i<30;4+)
{
num([f]=0;side[i]=0;
}
sum={; motor=0; P0=0x{f; P1=0xfT;
while(tl=—0& & 2=0& &—0& &d—0& &15—1&&16==1);



Code Visual Basic

Public pwrite As Integer

Private Sub Command10 Click()
Out pwrite, &HB

End Sub

Private Sub Command!l Click{Index As Integer)
Out pwrite, &HC

End Sub

Private Sub Command12 Click(Index As Integer)
Out pwrite, &HD

End Sub

Private Sub Command13_Click(Index As Integer)

Out pwrite, &HE

End Sub

Private Sub Command14 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, &H?2

End Sub

Private Sub Commandt8 Click(Index As Integer)
Out pwrite, &H3

End Sub

Private Sub Command19 Click()



Out pwrite, &H12

End Sub

Private Sub Command20_Click(}
Out pwrite, &H20

End Sub

Private Sub Command3 Click()
OQut pwrite, &H4

End Sub

Private Sub Command4 Click()
QOut pwrite, &H5

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, &HS8

End Sub

Private Sub Command8 Click(Index As Integer)
Out pwrite, &H9

End Sub

Private Sub Command9 Click{)
Out pwrite, &HA

End Sub

Private Sub Form Load()
pwrite = &H378

End Sub

Private Sub Optionl Click()
Out pwrite, &H13

End Sub



Private Sub Option2_Click()
Out pwrite, &H14

End Sub
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Philips Semiconductors

80C51 8-bit Flash microcontroller family
32K/64K ISP FLASH with 512-1K RAM

Product specHication

P89C51RC+/PBIC51RD+

L

DESCRIPTION

The BICST1RX+ devices contain a non-volatile FLASH program
memaory (up 1o 64 k bytes in the 89C51R0+) thal is both parallel
programmable and Serial In-System Programmable. In-System
Programming aliows devices 1o aiter their own program memary, in
the actual end product, under software control. This apens up a
range of applications that can include the ability to field update the
application firmware.

A default serial loader {hoot loader) program in ROM allows
In-System serial programming of the FLASH memory without the
need for a loader in the FLASH code. User programs may arase and
reprogram the FLASH memory at will through the use of standard
routines contained in ROM.

These devices are Single-Chip B-Bit Microcontrollers manufactured
in advanced CMOS process and are derivatives of the B0C51
micracontroller family, All the devices have the same instruction set
as the 80C51.

FLASH/EPROM RAM Size Programmable
Memory Size (X by 8) Timer Counter
(X by 8) {PCA)
89C51RC+
a2k ] 512 | Yes
89C51RD+
64 k | 1024 | Yes

See PBYCS1RX2 data sheet for devices which do not require 2 12 V
programming valiage.

The devices alsa have four 8-bit /O poris, three 16-bit timerfevent
counters, a muiti-source, four-priority-level, nested interrupt
structure, an enhanced UART and on-chip oscillator and timing
circuits. For systems that require extra memory capability up to
64 k bytes, each can be expanded using standard TTL-compatible
memaonies and logic.

The added features of the PBIC51RX+ Family makes them even
more powerful microcantrollers for applications that require pulse
width madutation, high-speed 1/0 and up/down counting capabilities
such as motar control.

ORDERING INFORMATION

FEATURES
@ 30C51 Central Processing Unit

® On-chip FLASH Program Memory with In-System Programming
(ISP} capability

#® Boot ROM contains low level FLASH programming routines and a
default serial icader

® Speed up to 33 MHz

® Full stalic operation

® RAM expandable externally to 64 k bytes
® 4 level priorily interrupt

® 7 interrupt sources, depending on device
® Four 8-bit I/O ports

® Full-dupiex enhanced UART
- Framing error detection
— Aulomatic address recognition

® Power control modes

— Clock can be stopped ard resumed
- Icle mode
- Power down mode

® Programmable clock out
® Second DPTR register
® Asynchronous port reset
® | aw EMI (inhibit ALE)

#® Walchdog timer

MEMORY SIZE MEMORY SIZE TEMPERATURE RANGE °C VOLTAGE | FREQ. DWG.
32k =B 64k =8 AND PACKAGE RANGE {MHz) #
Dto +70,

PBACSTRCHN PBOCEIRD+IN O PImeins BT 5V 01033 | SOT120-1
PBICS1RCHA PEOCS1RD+IA Ot +70, 5V 01033 | soTisr2
44-Pin Plastic Leaded Chip Carrier

010 +70, ;
PBICE1RCHB PBACS1RD+IB 4P Plat Gl Flat Pack 5V 0to 33 QFP44
40 to +85,
PBIC51RC+IN PBICS1RD+IN 40-Pin Platic Bual inine Pkg, 5y 0033 | SOT128-1
N\ 40 to +85,
P8ICSIRCHIA PBAC5IRD+JA 44-Pin Piasiic Leade Chip Carrior 5y 0to33 | SOTI87-2
—40 to +35, 1
PBACSIRC+IB PBOCH1RO+IB P Pl e 1t Pack 5V 01033 QFP44
NOTE:

1. SOT not assigned for this package outline.

1989 Oct 27
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Phitips Semiconductors Product specification

80C51 8-bit Flash microcontrolier family
32K/64K ISP FLASH with 512-1K RAM P89C51RC+/P8ICS1RD+

ORDERING INFORMATION
DEVICE NUMBER {P88C51RC#+) TEMPERATURE RANGE/QOPERATING PACKAGE (A)
FREQUENCY, MAX (i)
PBIC51RC+ (FLASH) 1=33 MHz, 0°C to 70°C A=PLCC
PASCS51RD+ (FLASH) J = 33 MHz, 40°C to +85°C B =PQFP
N=PDIP
BLOCK DIAGRAM
PO.0-PO.7 P2.0-P27
A 3
PORT 0 FORT 2
DRIVERS DRIVERS
. H 0 T
Vas 4
| RAMADDRY——~  mamt PORT 0 PORT 2 FLASH |
= REGISTER [——1 LATCH LATCH N—
[ i U ] U
L
(I 4”3
] {
B
REGISTER S POITER
ll 2 5.V 4 PROGRAM
ADDRESS B
T™MP2 T™P1 REGISTER
p N
{L R C—_—> BUFFER
i } SFRs
TIMERS PC
r 55 [~
43 418 4116
CoORTER K=
" & iy
. DPTR'S
AL TG § sk —>| wnmiete
ERvpe =] conTROL| E & ﬁ ﬁ
RST g i
PD PORT 1 PORT 3
LATCH LATCH
OSCILLATOR @ ﬁ
PORT 1 \_j PORT 3
DRIVERS DRIVERS
XTALt XTALZ
"—u:“—" SRAAAR PA.O-PA7
-
— SLI01065
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Philips Semiconductors Product specification

80C51 8-bit Flash microcontroller family
32K/64K ISP FLASH with 512-1K RAM

P89C51RC+/P89C51RD+

LOGIC SYMBOL PLASTIC LEADED CHIP CARRIER PIN FUNCTIONS
Vgi Vs 6 4 A0
XTAL1 -~
o e o}
’l} «>| > ? ;|3e
-l *—> | ADDRESS AND
H—§H DATA BUS
| Eamp tec
i —> | -~
L xa —p| —» ;
- ] a—T2 ” [ T2
“—j +— T2EX :
RET | S
e | 8 28
EANGP la—» § :
¢ — Pin  Function Pin  Function Pin  Funcion
ALEPROG4— : ’i 1 NIC* 16 Paamo 3 PLIAE
RD—» [T, —>] 2 P1OfT2 17 P3&TH 32 PSER RE
5l oe— | — — b 3 PAATIEX 18 PAGAUR 33 ALE o
Z|NTT—» —» le—»| o “, 4 P1.2ECI 18 PLTRD 4 N -
T~ g™ —p| > §  P1.3CEXD 20 XTAL2 8 EAnpp
g 81— el 2, ADDRESS BUS 6 P14ICEX 21 XTALY 3 PO.TADY
E M—sL |~ oy _,, 7 PLBICEX? 22 Vs 37 PO.6/IADS
E| WRe— |7 & 5 8  P1LGICEX3 @3 NIe 38  PO.5S/ADS
QL RO<— g B 2 9 PLICEX4 24 PLDIAD 3 POM/ADA
w e W RST 25 PRAAS 40 POXADY
1 PLORXD H PL2A10 41 PO.2/AD2
12 NIC* 27 PLIAN 42 POA/AD1
13 PIYTHO 28 P4/A12 43 PO.Q/ADO
14 PAL2NTE 23 P25A1 4“4 Vo
15 PA3RTT 30 P2E/AY4
PIN CONFIGURATIONS B S N/ .
DUAL IN-LINE PACKAGE PIN FUNCTIONS
PLASTIC QUAD FLAT PACK
T”""-“E‘ Voo PIN FUNCTIONS
T2EXP1.3] 2] 139] Po.0ADD

ECHP12[ 3] 38] Po.114D1
cexoP1.3[4] 37) Po.2raD2
cexiiP14[6] |35} PO.UADD

GexaP1.5[ 8] 35] Po.4/aD4
cEX3P16[7] [34] Po.s/ADS
ceapri7fs] 23] ro.6m08
ret{5] 132 PoTIAD?
Rxmps.o@ ouaL  [31] ERvee
N Pin  Function Pin_ Function Pin  Function
TaoiPa.1[11] 20] ALE 1 PLSCEX2 18 Vg 3t PO.GIADE
RS FEER 2 P1.BICEX3 17 NC 37 PO.SADS
'2@ 29 3 PLICEX4 18 P2.OIAS 33 PD4ADA e
RTiP3.3013 P2.TAAS 4 RST 19 P2.1/AD 3 PO.YADY "
E g 5  PAORXD 20 PZIAN 35 PD.2AD2 :
TOP34 P2.6iA14 § Nco 2t P2IAN 3%  PD.UADA
7T PAAMKD 22 PR4A12 37 PO.QADO
THP35[15 28] P2.6/A13 8 PA2INTO 23 P2SA1 B Ve
38 NI
= P2 9 P3AFTT 24 P2O/AI4
wHP3. 616 25 P2.4iA12 10 P3ATO 25  PIIAIS 0 Plor2
P[] 4] P2.uAY W PASTY 26 PEEN 41 P1AT2EX
12 PILEWR 27 ALE 42 P1LYECH
XTAL2 |18 23] P2.2i410 13 P3MD 28 NC* 43 PL3ICEXO
- 14 XTALZ 2 EiNep 44 P1L4/CEXI
TALt 19 22] P2.1ine 15  XTALY 30  PO.JIADT
Vs [20 P2.0/AB .
ss [20 21 NO INTERNAL CONNECTION SU00ES
SU00888
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Phllips Semiconductors Product specification

80C51 8-bit Flash microcontroller family

32K/64K ISP FLASH with 512-1K RAM PBICSTRC+/PEICHIRDH+
PIN DESCRIPTIONS
PiN NUMBER
MNEMONIC| DIP LCC QFP | TYPE | NAME AND FUNCTION
Vss 20 22 18 | Ground: 0 V reference.
Vee 40 44 38 i Power Supply: This is the power supply voltage for normal, idle, and power-down operation.

PO.O-0.7 39-32 | 43-36 { 37-30 | ¥O | Port 0: Port 0 is an open-drain, bidirectional 1/Q port. Port O pins that have 1s writlen to
them float and can be used as high-impedance inputs. Port 0 Is also the multiplexed
low-crder address and data bus during accesses to external program and data memory. In
this application, it uses strong intarmnal pull-ups when emitting 1s,

P1.0-P1.7 1-8 | 2-9 [40-44, | VO |Port1: Port 1 is an B-bil bidirectional YO port with internal pull-ups. Port 1 pins thal have 1s
1-3 written to them are pulled high by the intemal pull-ups and can be used as inputs. As inputs,
port 1 pins that are extemnally pulled low will source current because of the internal pull-ups.
{See DC Electrical Characteristics: ).

Allernats functions for B9C51RX+ Part 1 include:

B e TR 7

1 2 40 T} T2 (P1.0): Timer/Counter 2 external count input/Ctockout (see Programmable Clock-Out)

2 3 41 | T2EX {P1.4): Timer/Counter 2 Reload/Capture/Direction Control

3 4 42 ) ECI {P1.2): Extarna) Clock Input to the PCA

4 5 43 o CEX0 {P1.3): Capture/Compare External I/O for PCA module 0

5 6 44 o CEX1 (P1.4): Capture/Compare External /0 for PCA modula 1

4] 7 1 i8] CEX2 (P1.5): Capture/Compare External /O for PCA module 2 -
7 8 2 o CEX3 (P1.6): Capture/Compare External VO for PCA madule 3 ‘ )
8 g 3 e} CEX4 (P1.7): Capture/Compare Extemal IO for PCA module 4

P20-P27 | 29-28 | 24-31] 18-25 110 | Port 2: Port 2 is an B-bit bidirectional KO port with internal pull-ups. Port 2 pins that have 1s
written to them are puiled high by the intemal pull-ups and can be used as inpuls. As inputs,
port 2 pins that are extemaliy being pulled low wil source current because of the intemal
pull-ups. (See DC Electrical Characteristics: Iy ). Port 2 emits the high-order address byte
during feiches from external program memory and during accesses to extemnal data memory -
that use 16-bit addresses (MOVX @DPTR). In this application, it uses strong intemal
pult-ups when emitting 1s. During accesses to externat data memory that use 8-bit addresses
(MOV @Ri), port 2 emits the contents of the P2 specia! function register.

P30-PAY |10-17 | N, 5, vO | Port 3; Port 3 is an B-bit bidirectional 10 port with intermal pull-ups. Port 3 pins that have 1s L
1319 7-13 written to them are pulled high by the internal puil-ups and can be used as inputs. As inputs,
port 3 pins that are extemally being pulled low will source Gurrent because of the pull-ups.
{See DC Electrical Characteristics: k). Port 3 alsa serves the special features of the
89C51RX+ family, as listed below:

10 1 5 t RxD {P3.0): Serial input port
11 13 7 0 TxD (P3.1): Serial output port
12 14 8 I INTT (P3.2): External interrupt
13 15 9 b INTT (P3.3): External interrupt
14 18 10 i T0 {P3.4); Timer O exiemat input
186 17 1" I T1 {P3.5): Timer 1 externat input
16 18 12 o WR {P3.6): External dala memory write strobe
17 19 13 (o] RO (P2.7): Extemnal data memory read strobe
RST 9 10 4 1 Reset: A high on this pin for two machine cycles while the oscillator I8 running, resets the
device. An internal resistor to Vgg permits a power-on reset using only an external capacitor
to Ve
ALE 30 33 27 O | Address Latch Enable: Culput pulse for latching the low byte of the address during an

access 10 external memory. In normal operation, ALE is emitted at a constant rate of 1/6 the o
oscillator frequency, and can be used for external timing o clocking. Note that one ALE =
pulse is skipped during each accass to extemal data memory. ALE can ba disabled by

seiting SFR auxiliary.. With this bit sel, ALE will be active only during 2 MOVX instruction.

1909 Oct 27 5
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Phillps Semiconductors Product specification
80C51 8-bit Flash microcontroller family -
32K/64K ISP FLASH with 512—1K RAM P89C51RC+/PEICS1RD+ 3

i

PIN DESCRIPTIONS {Continued)

PIN NUMBER L

MNEMONIC| DIP | LCC | QFP | TYPE | NAME AND FUNCTION :

PSEN 29 a2 26 {. O |Program Store Enable: The read strobe to external program memory. When executing

code from the external program memory, PSEN is activated twice each machine cycle,
except that two PSEN activations are skipped during each access to external data memary.
PSEN is not gctivaled during fetches from intemal program memory.

EANpp N 35 29 ] External Access Enable/Programming Supply Voltage: EA must be externally held low
0 engble the device to fetch code from extemal program memory locations 0000H and
7FFFH. if EA is held high, the device execules from internal program memory unless the
program counter containg an address greater than 7FFFH for 32 k devices, The value on
the EA pin is latched when RST is released and any subsequent changes have no effect.
Since the RD+ has 64 k internal memory, the RD+ will axecute only from internal memory
when EA is held high. This pin also receives the 12.00 V programming supply voltage (Vpp)

R R R

during FLASH programming.

XTAL1 19 21 15 i Crystal 1: Input to the inverting oscillator ampiifier and input to the internal clock generator
circuits.

XTAL2 18 20 14 Q | Crystal 2: Output from the inverting oscillator amplifier.

NOTE:
To avoid “latch-up” effect at powsr-on, the voltage on any pin (other than Vpp) at any time must not be higher than Ve + 0.5 Vor Vg5 - 0.5V,
respectivety.

w

B R
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Philips Semiconductors Product specification

80C51 8-bit Flash microcontroller family
32K/64K ISP FLASH with 512—1K RAM P89C51RC+/P8IC51RD+

DIP40: plastic dual in-line package; 40 lsads {600 mil) 5071291

}=— soating plane

1 |
: |
]

b
4 21 -l
a0 o O o B ke B o O o T e B o Mk B o ok ks W o
pin 1 index
-—# ----------------- L~ E
TaTpraATavar AT ATy A TATAY 2
0 5 10 mm
scale
DIMENSIONS (inch dimensione are derived from the original mm dimensions)
unir | A | B Az )y by ¢ | oM | EM| o Lo Mg | My | w mf:'

MAax. min. max

170 | 053 | 028 | 5250 | 4.4 380 | 1580 | 17.42
mm | 47 | 0511 40 | 14| g3s | 026 | 5050 | 1a7 | 23 | 152 | 305 | 1524 | 1500 | 0254 | 2

0.067 | 0021 | 0.014 | 2.087 | 0.38 0.10 0.60 0.14 0.62 0.68 001 | o.oes

inches | 019 | 0.020 | 016 | yn4e | 6015 | D000 | 2028 | 054 | © - 012 | 060 | os3
Note
1. Plastic of metal protrusicns of 0.25 mm maximum per side are not included.
OUTLINE REFERENCES EUROPEAN
ISSUE DATE
Ty
80T129-1 051608 MO-015AJ == @ e
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Philips Semiconductors Product specification
80C51 8-bit Flash microcontroller family
32K/64K ISP FLASH with 512—1K RAM P8IC51RC+/PEICSIRD+
PLCC44: plastic leaded chip carrier; 44 leads SOT187-2

)
VAN AU

1ID mm

39 29 i Eﬂ
m:!:.m.a ik
E
40[ ] _ 28
i | s
G ' il
/B2
a4 ' i
ol /L= M 4 i
E pin 1 index ' ']
E | o] _*E
E 1 : f
N | ;
f ke\E-.._ | ]1:;1
[ R S ¥ 1
| I 7 || EEEH
-1 7
- D pat {E
Hp || V B8
2 g
: scais

DIMENSIONS (millimetrs dimensions are derived from the original inch dimensions}

A1 As (| gt K | * Zp] 2"
unr| A [ A1 ag | R ln, | by DM EM| e |ep | ee | Hp | Mg Jalp ) v|w |y |20
457 053 | 0.81 1666 16.66 16.00|16.00] 17.85] 17.68] 1.22 1.44
MM | qg | 081 025|305 o3y | oas |10 1651|127 [1as0[1408]17.40( 17.40) 107 | ®57 | 102 | 018|018 010 218 298]
&
0.180 0.021/|0.0%2 | .58 0.656 0.630 | 0.630] 0.608] 0.805[ 0,048 0.067
Inchee] 0, 1, 10.020] ©.01 | 212 | 01910.008 | 0.850| 0.850| @03 [ 0590 | 0,500 | 0.085| 0.088| 0.042| 9-92] p,040| 0007 0.007 | 0.004) 0.085] 0.088
Nots
1. Phastic or metal protrusions of 0.01 inches meximum per side are not included.
OUTLINE REFERENCES EURDPEAN
ISSUEDATE
VERSION EC JEDEC - PROJECTION
950025
S0T187-2 112610 MO-047AC e3¢ oo
1999 Oct 27 47
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80C51 8-bit Flash microcontroller family

32K/64K ISP FLASH with 512-1K RAM PBIC51RC+/P8ICS1RD+

NOTES
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Philips Semiconductors Preduct specification

80C51 8-bit Flash microcontroller family
32K/64K ISP FLASH with 512-1K RAM P8IC51RC+/PBICSIRD+

Data sheet status

Data sheet Product Definition [1]

status status

Cbjective Development This data sheet contains the design target or goat specifications for product development.

specification Specification may change in any manner without notice.

Preiiminary Qualification This data sheet contains preliminary data, and suppiementary data will be published at a later date.

specification Philips Semiconductors reserves the right to make changes at any time without notice in order to
improve design and supply the besl possible praduct.

Product Production This data sheet contains final specifications. Philips Semiconductars reserves the right to make

specification changes at any time without notice in order to improve design and supply the best possible product.

1] Piease consult the most recently issued datasheet before initiating or comgpleting a design.

Definitions

Short-form specification — The data in a short-form specification is extracted from a full data sheet with the same type number and fitle. For
detailed information see the relevant data sheet or data handbook.

Limiting values definition — Limiting values given are in accardance with ihe Absolute Maximum Rating System (IEC 134). Stress abave one
or more of the limiting values may cause permanent damage to the device. These are stress ratings only and operation of the device at these or
atany other conditions abave those given in the Characteristics sections of the specification is nat implied. Exposure to limiting values for extended
pericds may affect device reliability.

Application information — Appilications that are described herein for any of these products are for iliustrative purposes anly. Philips
Semiconductors make no representation or warranty thal such appfications will be suitable for the specified use without further testing or
modification.

Disclaimers

Life support — These products are not designed for use in life suppart appliances, devices or systems where maifunction of these products can
reasonably be expected to resultin persanal injury. Philips Semiconductors customers using or selling these products for use in such applications
do so at their own risk and agree to fully indemnify Philips Semiconductors for any damages resulting from such application.

Right to make changes — Philips Semiconductors reserves the right to make changes, without notice, in the products, including circuits, standard
cells, and/or software, described or contained herein in order 1o improve design and/or performance. Philips Semiconductars assumes no
respansibility or fiability for the use of any of these products, conveys no license or title under any patent, copyright, or mask work right to these
products, ang makes no representations or warranties that these producits are free from patent, copyright, or mask work rightiniringement, unless
otherwise specified.

Philips Semiconductors «© Copyright Phitips Electranics Narth America Corporation 1999
811 East Arques Avenue Adl rights reserved. Printed in U.S.A.
P.Q. Box 3409

Sunnyvale, California 94088-3409 Date of release: 10-99

Telephone B800-234-7381
Document order number: 9397-750-06605

Let make things bettor
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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, S$top 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 H5IP7-P-2.54

® Output Current Up to 1.5A (AVE.), and 4.5A (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 Protectar and Thermal Shut Down Circuit.

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

BLOCK DIAGRAM
vee

()

(& vs
g

et (J (3) outi

CQNTROL =

iz (3
5) ouTz
THERMAL PROTECT = +
OVER CURRENT II ‘ o
! 5 1) GND

9B0210EBAY

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

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

The information contained herein is presented only as a guide for the applications of our products. No responsibility
is assumed by TOSHIBA CORPORATION for any infringements of intellectual property 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 1o 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 OuT? Output terminal
4 GND GND terminal
5 ouT2 Output terminal
b Vg Supply voltage terminal for Motor drive
7 Vgg Supply voitage terminal for Logic
FUNCTION
IN1 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 Vee (MAX) 25
ly V Y
Peak Supply Voltage Operate | Ve (opr) 18
PEAK lo (PEAK) a5
A
Qutput Current AVE. o (AVE) 15
Power Dissipation Pp 12.5 (Note} | W
Operating Temperature Topr -30~75 °C
Storage Temperature Tstg - 55~150 °C

{Note) Tc = 75°C

1999-03-11 2/6



TOSHIBA TA7257P

ELECTRICAL CHARACTERISTICS (Ta = 25°C)

TEST
CHARACTERISTIC SYMBOL | CIR- TEST CONDITION MIN, | TYP. | MAX. | UNIT
CUIT
I . —
cc Output OFF stop mode 6.5 13
Supply Current — mA
| Vce = 18V - 10 20
cc2 Output OFF CW/CCW mode
Upper | VsgqU — 0.7 .
PP 31 Vee = 18V, Ig = 0.1A 1-0
. Lower | VgqL — 0.6 0.9
Saturation Voltage — Y
Upper | VsaU Ver = 18V In = T1A — 1.0 14
Lower | Vsl et e — | 09| 13
Output Transistor |Upper | I U . —_ 100
Leakage Current |[Lower [ i L — JARRY — — 100 | “A
VIN (H) . . 30 | — —
Input Voltage 1, 2 — {T; = 25°C, pin@® and pin @ v
P ¢ VIN(L) ' — | — | os8
. VE U — 2.0 —_—
= =1.0A
Diode Forward Voltage VEL g =10 T | =
Limiting Current Isc — - —_ 35 —
Input Current N — — — 1 10 | uA
PD ~ Ta TRANSIENT THERMAL RESISTANCE
6 300 T T TN i
i
Rth {j-c) = 6°C/W 100 =
Reh (j-a) = 100°C/W g 0 g -
2 S S o maRbin= I
\ INFINITE HEAT SINK = 10 = t
. & . : = —t
\ i i Pp = 1W
g ah— 10°C/W HEAT ik Y ; | H]' ‘I—L
[a]
o \ 1
S0t 1w . 2 001 0.1 1 10 100 1000
HEAT SINK A PULSE WIDTH t (8
“ AY
4 ] \\ N
\_\. S
HEAT SINK i "N
B NN
0 e
0 50 100 150 200
Ta ("¢}
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TOSHIBA TA7257P

APPLICATION NOTE
(1) Input circuit

Imput 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 (VT = 1.4V Typ))

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

v / laput comparator
l\\o____lhl@ Reference voltage (VT = 1.4V)
¥ > VIN ) Dpin is as well as
V< VIN( Dpin
(;!?

Fig.1
{2) Basic application circuit
A —0 vec
A, +
(=]
o——1; 3
C
i igna TA7257P b
o—— (7] 5
i
Fig.2

(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 (1.

(Note 2) Utmost care is necessary in the design of the output line, Vg, V¢ and GND line
since IC may be destroyed due to short-circuit between outputs, air contamination
fauit, 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.
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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 V¢, (See Fig.4)

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

O Ve *+ O vee
* L & ‘ F Y 3

—
TA7257P TA7257P #
ou
3
7

T ‘ 3 T zrx
” »

Fig.3 Fig.4
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OUTLINE DRAWING
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Philips Semicenductors

Quad voltage comparator

Product specification

LM139/239/239A/339/339A
{LM2901/MC3302

DESCRIPTION

The LM139 series cansists of four independent precision voltage
comparators, with an offset voltage specification as low as 2.0mV
max for each comparalor, which were designed specifically to
operate from a single power supply over a wide range of vollages.
Operation from split power supplies is also possible and the low
power supply current drain is independent of the magnitude of the
power supply voltage. These comparators also have a unique
characteristic in that the input cammon-mode voltage range
includes ground, even though they are operated from a singie power
supply voltage.

The LM139 series was designed to directly interface with TTL and
CMQS. Wher: operated from both pius and minus power supplies,
the LM 138 series will directly interface with MOS logic where their
low power drain is a distinct advantage over standard comparatars.

PIN CONFIGURATION

D, F, N Packages

1 o
OUTPUT 2] 1 14 | QUTPUT 3
OUTPUT 1| 2 13 | QUTPUT 4

v+ 3 12 | GND
INPUT1- | 4 11| INPUT 4+
INPUT 1+ | 5 10 | INPUT 4~
- —
INPUT 1- | & a | INPUT 3+
INPUT 1+ | T & [ INPUT 3-

TOP VIEW
FEATURES $L00070
® Wide single supply voltage range 2.0V to 36Vpg ar dua Figure 1. Pin Configuration
supplies +1.0Vpg to £18Voe
* Very fow supply current drain (0.8mA}) independent of supply
voltage {1.0mWicomparator at 5.0Vpc) EQUIVALENT CIRCUIT
® L ow input biasing current 25nA (‘i';*
® | ow input offset current £5nA and offset vollage I
» 3GuA - 1000A 3.5M(D 100uA
® |nput common-mode voltage range includes ground ~ A E
# Differential input voltage range equal to the paower supply voitage
® Low output 250mV at 4mA saturation voltage 1
Q2
L] Oquut voltage compatible with TTL, DTL, ECL, MOS and CMQS A a1 o
lagic systems
— OUTPUT
- INPUT O Q8
APPLICATIONS o
® A/D converters o a6 —E
® Wide range VCO = =
® MOS clock generator = =
® High valtage logic gate {1 Comparator Oniy} 8L0Go71
® Multivibrators Figure 2. Equivalent Circuit
ORDERING INFORMATION
DESCRIPTION TEMPERATURE RANGE ORDER CODE DWG #
14--Pin Ceramic Dual In-Line Package (Cerdip) -55 to +125°C LM139F 05818
14—Pin Plastic Duatl In-Line Package (DIP) -25°C to +85°C LM239AN 507271
14-Pin Plastic Duai In-Line Package (DIP) —25°C to +85°C L.M239N S0T27-1
14--Pin Plastic Small Qutline {SO) Package ~25°C la +85°C LM2390 50T108-1
14—Pin Plastic Dual In-Line Package (DIP) -40°C to +125°C LM2801N SOT27-1
14—Pin Plastic Small Outline {SO) Package —40°C to +125°C LM2901D 50T108-1
14-Pin Plastic Dual In-Line Package (DIP) 0to +70°C LM339AN S0T2741
14-Pin Plastic Small Outline {SQ) Package Q0to +70°C LM339D 50T108-1
14—Pin Plastic Dual In-Line Package (DIP) Q0to +70°C LM338N SOT27-1
14-Pin Plastic Small Outline (SO) Package —40°C to +85°C MC3302D S0T108-1
14-Pin Ceramic Dual In-Line Package (Cerdip) —40°C to +85°C MC3302F 0581B
14-Pin Plastic Dual In-tine Package (DIP) —40°C to +856°C MC3302N SOT27-1
14-Pin Plastic Dual In-Line Package (DIP) -5510 +125°C LM138N SQT27-1

1985 Nov 27
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Philips Semicanductors

Product specification

Quad voltage comparator

LM139/239/239A/339/339A/
LM2901/MC3302

ABSOLUTE MAXIMUM RATINGS

SYMBOL PARAMETER RATING UNIT
Veo Ve supply voltage 36 or 18 Ve
VDIFF Differential input voltage 36 Voc
Vin Input vollage ~0.3to +36 Ve
Po _I:._*Ia‘x2ir;1:rcm power d;rssipation,
A= (still-air}
F package 1190 mw
N package 1420 mw
D package 1040 mw
Output short—circuit to ground? Continuous
n Input current (Viy<-0.3Vpe)® 50 mA
Ta Operaling temperature range
LM138 ~55 o +125 °C
LM239/239A —25to +85 °C
LM339/339A Oto+70 *C
LM2901 —40 to +125 “C
MC3302 40 to +85 °C
Ts16 Storage temperature range 65 to +150 °C
Tsolp Lead soldering temperature (10sec max) 300 °C
NOTES:

1. Derate above 25°C, at the following rates:
F Package at 9.5mwW/“C
N Package at 11.4mW/°C
D Package atl 8.3mW/°C
2. Short circuits from the output to V+ can cause excessive heating and eventual destruction. The maximum output current is approximately
20mA independent of the magnitude of V+
3. This input current will onty exist when the voitage at any of the input leads is driven negative. It is due to the collector-base junction of the
input PNP transistors becoming forward biased and thereby actling as input diode clamps. In addition to this diode action, there is alsa lateral
NPN parasitic transistor action on the IC chip. This transistor action can cause the output voltages of the comparators to go to the V+ voltage
level (or to ground for a large overdrive) for the time duration that an input is driven negative. This is not destructive and normal output states
will reestablish when the input voltage, which was negative, again returns to a value greater than —0.3Vp¢.
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Philips Semicanduciors Product specification

LM139/239/239A/339/339A/
LM2901/MC3302

Quad voltage comparator

DC AND AC ELECTRICAL CHARACTERISTICS
V+=5Vpe, LM139: —55°C < Ty < 125°C; LM239/239A: -25°C < Ty < B5"C; LM339/339A: 0°C < T4 < 70°C;; LM2901: 40°C < Tp < 125°C,
MC3302: —40°C < Tp < 85°C, unless otherwise specified.

LM239A/339A
SYMBOL PARAMETER TEST CONDITIONS - UNIT
Min Typ Max
Ta=25°C +1.0 2.0 mv
Vos Input offset voltage? Over temp. w40 iy
Y Input common—-maode voltage Ta=25°C 0 V+-15 v
CM™ range® Over temp. 0 V4-20
Keep all
Vipr Differential input voltage! ViNS20Vpe v+ vV
for V- if nesd)
IIN{+) ar IIN(—) with output in
. linear range
laAs Input hias current* T,=26°C 25 250 nA
Over temp. 400 nA
b =hiNg-)
los Input offset current Ta=25C 5.0 +50 nA
Over femp. +150¢ nA
Vine=21Voe, Ving+)=0,
lot Qutput sink current Vos1.5Vpe, 6.0 16 mA
TA=25°C
VIN(+J21 Voo Ving-)=0
Qutput leakage current Vo=V, Ta=25°C .1 nA
Vo=30Vpe, over temp. 1.0 WA
Rer
| Suppl ' on comparatars,
cc vy QY Tp=25°C 08 20 mA
V=30V
>
Ay Vallage gain 5:;1?;‘;0 50 | 200 vimv
Vin-121Voe, Vingy=0,
. IS|NK$4mA
VoL Saturation voltage Tp=26°C 250 200 mv
Over temp. 700 my
. g Vin=TTL logic swing, Vrer=1.4Vpe, VRI=5VEe,
fLsRr Large—signal response time R_=5.1kE2, To=25°C 300 ns
Vr=5Vpe. RL=5.1keL,
imad RL=9VDEC: R A
tR Response time: Tam25°C 1.3 HS

See notes at the end of the Electrical Characteristics.
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Philips Semiconductors Product specification

LM139/239/238A/339/339A/
LM2301/MC3302

Quad voltage comparator

DC AND AC ELECTRICAL CHARACTERISTICS
V=8V, LM139: —55°C < Ta < 125°C; LM239/239A: -25°C < Ty, € 858°C; LM339/339A: 0°C < Tp < 70°C; LM2901: —40°C s Tp < 125°C,
MC3302: -40°C < T, < B5°C, unless otherwise specified.

LM139 LM239/339
SYMBOL PARAMETER TEST CONDITIONS - - UNIT
Min | Typ Max Min | Typ Max
Ta=25C 2.0 +5.0 +2.0 +5.0 mv
2 A
Vos Input offset voltage Over temp. +9.0 9.0 my
v Input common-mode voltage Ta=25°C 4] V+-15 0] V+-1.5 y
CM range™ Over temp. 0 V+-20 1} 0 V+-2.0
Keep all
Vibr Differential input volfage! VINS20Vpe W+ V+ '
{or V- if need)
lingg+y OF lin-) With cutput in
. ot bi ront? linear range
BiAS nput bias curren Ta=25°C 25 | 100 25 | 250 nA
Qver temp. 300 400 nA
g+ b=y
laos Input offset current Ta=25°C 13.0 125 5.0 +50 nA
Qver temp. +100 +150 nA
VINE2IVos, VintH)=0,
loL Cutput sink current Vos1.5Vpe, 6.0 16 6.0 16 mA
Ta=25"C
Ving2 Ve, Vin(-)=0
V0=5VD(;,
Output leakage current Ta=25"C 0.1 0.1 nA
V0=30VQ{;,
over temp. 1.0 1.0 pA
RL=D°
| Supoly current on comparators,
cc pply cu Ta=25°C 08 | 20 08 | 20 ma
V+=30V
. R, 215k,
Ay Voltage gain V=15V 50 200 50 200 Vimv
Vine21Voe: Ving)=0,
f IgINK =4 mA
VoL Saturation voltage TA=25°C 250 | 400 250 | 400 mv
QOver temp. 700 700 my
. . Vin=TTL logic swing, Vrer=1.4Vpc,
t sr Large-signal response time Vi =5Vpg, R =5.1KL Tx=25°C 300 300 ns
VR =5Vpc. R =51k
imes RL=IVDEC. R 1
th Response time T4=25°C 13 1.3 us

See notes on following page.

1995 Nov 27 5



Philips Semiconduciors Product specification

LM139/239/239A/339/339A/
LM2901/MC3302

Quad voltage comparator

DC AND AC ELECTRICAL CHARACTERISTICS
V=5V, LM139: -55°C < Ty £ 125°C; LM239/239A: -25°C < T < B5°C; LM3I39/339A: 0°C < Ty, < 70°C; LM2901: —40°C < Ta<125°C,
MC3302: 40°C < Ty < B5°C, unless otherwise specified.

LM2501 MC3302
SYMBOL PARAMETER TEST CONDITIONS - - UNIT
Min | Typ Max Min | Typ Max
Vos Input offset voltage? 01":;21:;% lf: ﬂ g 130 iﬁ g m\\’;
vV Input comman—mode voltage Ta=25C 0 V+-1.6 0 V+-1.5
CM range? Qver temp. 0 V+-2.0 o V4+-2.0 v
Keep all
VDR Differential input voltage! V520V e V+ v+ Y]
{or V—if need)
Iy OF IIN(—) with output in
. linear range
laias Input bias currentt TA=25°3 25 | 250 25 | s00 nA
Qver temp. 200 500 1000 nA
NGy hiNg-)
tas Input offset current Ta=256C 15 +50 +5 +100 nA
Over termp. +50 +200 +300 na
VIN(-—)21VDC- Vin(+)=0, 6.0 16 6 16
lop Output sink current Ves1.5Vpe. mA
TA:25UC
VIN(+)21VDC' Vin(-)3=0
VO:SVDCv
Quipul leakage current Ta=25°C 0.1 0.1 nA
Vo=30Vpe,
over temp, 1.0 1.0 KA
R =e= on all comparators, 8 1.8 mA
icc Supply current Ta=25°C 0.8 2.0
R == on all comparators, V+=30V 1.0 25 mA
>
Ay Voltage gain 5';;1?:,[;’(: 25 100 2 100 VimV
Vine-2 Ve, Ving)=0,
. IgNKS4mA
Voo Saturation voltage ST":.z?S“C 400 150 400 mv
Over temp. 400 700 700 mv
tsr Large-signal response time VE:JJ:E;\:'Z?;CF:::?‘II k‘i?‘f;f:;zgl’gc 300 300 ns
ta Response tima? VRL:SY&Z’;;GLE& Jet 1.3 1.3 us
NOTES:

1. Pasilive excursiens of input vollage may exceed the power supply level by 17V. As long as the other veltage remains within the
common-mode range, the comparator will provide a proper output state. The low input voltage state must not be less than -0.3Vpc (or
0.3Vp ¢ below the magnitude of the negative power supply, if used).

2. At output switch paint, Vo = 1.4Vpe, Rg=040 with V+ from 5Vpe ta 30Vpe; and aver the full input common—mode range {3Vp to
V+ - 1.8Vn). Inputs of unused comparators should be grounded.

3. The input comman-mode voltage or either input signal voltage should not be aliowed to go negative by more than 0.3V. The upper end of
the common—mode voltage range is V+ — 1.5V, but either or both inputs can go to 30Vpc without damage.

4. The direction of the input current is out of the IC due to the PNP input stage. This current is essentially constant, independent of the state of
the audput so ne loading change exists on the reference or input lines.

5. The response time specified is for a 100mV input step with a 5mV overdrive. For larger overdrive signals, 300ns can be oblained (see typical
performance characteristics section).
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LM139/239/239A/339/339A/
LM2901/MC3302

Quad voltage comparator

EQUIVALENT CIRCUIT

+VYC 3.0k}
FREQUENCY S
CONTROL O—
VOLTAGE O OUTPUT 1
INPUT
O DUTPUT 2
NOTES:
Ve =30Vpe

igh~F ency V
 250m VD E £ VG = SIVDE Two-Decade High-Frequency VCO +y (""'DC)

00 €y = 400kii2

2Rg
* VYREF HIO- "W~

*svoe

" VREF LO =

Limit Comparator
Voo

[+
samae vo by

4
VREF
(LAY

-12vpe =

TTL-to-MOS Logic Converter

CRYSTAL

Visible Voltage indicator 1~ 100kHz

Crystal-Controlled Qscillator
NOTE:
Input of unused comparators should ba greunded.

SL00072

Figure 3. Equivalent Circuit
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LM139/239/239A/339/339A/
LM2901/MC3302

Philips Semiconductors

Quad voltage comparator

TYPICAL PERFORMANCE CHARACTERISTICS

Supply Current Input Current Cutput Saturation Volitage
10 o
Tp, 55°C 8o I - ! T 1 m
< 1 o ViN (CM) =0 VDC ] 8 smug:g:g:
E gsl”] Ta=0oC J: Rin (CM) = 10k z
! o S 60 t W oo
= o I Tp = -550C = /
2 = Tp = +25C 5 I 2 7
Z 08 A o Ta = 0°C > Ta = T125°C /"
=2 4 A 3
o " X 40 ol o ot o
= Tp = +70°C 3 . E /‘/TA-—55“C
a 04 + -
S g s e e 5 R £ 74
© T = 125%C —] Z =T ST T < 0. s
R o [ LA s AN 748
A 1 = i TA 3 +70°C 2 ,/ // Ta - tage
|RLT | [ | 0.001A [
h 10 70 p w0 o 10 20 10 10 0.01 0.1 10 1 100
v +— SUPPLY VOLTAGE — V h
v+ — SUPPLY VOLTAGE — Ve oc lg — QUTPUT SINK CURRENT {mA)
Response Time for Various Response Time for Various
input Overdrives — Input Overdrives —
Negative Transition Paositive Transition
6 &
§ . 5V = INPUT OVERDRIVE § .| mpuT OvERDRIVE = 100my
. -
3z 4 > 52 \ {1
E i 4 T myY ; | 4 1 ’ 5mV
o 3 P 54K o 3 1
% g 2 YIN §> 2 ” I 206V , l" i
4 | 100m | vouTt - gv
w 77 w ’ I J §
g 1] g ] J
> > -
5, = S5E 4 51K
21 i ‘ Q| ViN
z 50 | DVERDRIVE Z -50 [ Ta =25 VouT
5 .3 | | E = [ER A S
-100 4 -100
= TAsATE % | _OVERDRE | |
[} 0.5 1.0 15 2.0 ] 1.5 1.0 1.5 2.0
TIME — p Eac TIME — p s0e
SLEOD73

Figure 4. Typical Performance Characteristics
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LM139/239/239A/339/339A/
LM2801/MC3302

Quad voltage comparator

DEFINITIONS
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Objective Spacification Formatlve or in Design may changa in any manner withaut notics,

This data sheet contains prediminary dala, and suppiementacy data will be published al a later date. Philips
Prefiminary Specification Preproduction Product Semiconductors reserves lha righl 1o make changes at any sma wilhout notice in order 1o imprave design
and supply the best possible product.
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Philips Semiconductars and Philips Electronics Narth America Corporation reserve the right to make changes, withoul netice, in the products,
including circuits, standard cells, and/or software, described or contained herein in order lo improve design ancior performance. Philips
Semiconductars assumes no responsibitity or liability for the use of any of these products, conveys na license of title under any patent, copyright,
or mask work right to these products, and makes no representations or warranties that these products are free from patent, copyright, or mask
wark right infringement, unless otherwise specified. Applicalions that are described herein for any of these products are for illustrative purposes
only. Phitips Semiconductors makes na representation or warranty that such applications will be suitable for the specified use without further testing
or madification.
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fo result in a personal injury. Philips Semiconductors and Philips Electronics North America Corporation customers using or setling Philips
Semiconductors and Philips Electronics North America Corporatian Products for use in such appilications do so at their own risk and agree to fully
indemnify Philips Semiconductors and Philips Electronics North America Corporation for any damages resulting from such improper use or sale.

Philips Semiconductors Philips Semiconductors and Philips Electranics North America Corporation
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