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Abstfact

This project is studied about robot arm motion control of KAWASAKI UNIMATE

" MACHINE TYPE 260 RIS6 that is controlled by microcontroller. But tfhe robot is not complcte,

50 we have modify from 6 axis to 5 axis robol, We represenl about mathernatical of robot

manipulation, computer control (vne PID, scrial data comimunication, circuit in controller and
P " 1

graphic user interface on PC. The purpose of this project is controlled the position of industrial

robot. In future, we will develop this industial robot for control on intemet network,
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a’ [~ Qs ) - .
2,2 HANN1TRONMUL IS BN T 234982 ( Synchronous Sequential )

Tundnnesnuuinsesda Insie Sinuiden ( Synchronous Sequential ) A251AY
o al 3 ar 1] C:‘
drhurunounde il
¥

o5 A s l:l
- gun 1 nndeglizemedeeiesiideamaeenuuy  Wodeman eezunsy ( State

4
diagram ) uag M3 Naen ( State Table ) YU

u‘j A 1 ' -:l ‘! ng o4 -y ] =
- dun 2 Masasgiwseaen Aadeduniulioaniu ( Redundant State) n3old diih

L

T imsaaaion ( Reduce State Table ) HUABY
| . A o

- UN 3 HIMUATIANKO TN ( State Assignment ) Atz lddundns man Ty

& b 1 RN A e m W W
msnmen  vnulFumudamemie gy duaelu msuaan  Savii i Idium
& o &

Ti'I\‘l‘ﬂ‘i"Iu%‘im(Transmon Table) P4

. o’: - o ] a . i = - ar

- dufi 4 dmusmidianudr (Flip Flop) #leluees udammisiudnfiei . (
Excitation Table )mamwwwmmmamm'umﬂmﬂqmmwuﬂﬂmﬂww 3 Tne
R neaEnFiad i veamiasaaw T 4

. duit s Yoynlu aradnsmin fimldihudeyanmudounsuesduna  voe miaw

o & & & i J : A
anudy v g dniulvodie ayouum ( Kamaugh Map) — Bumemiaumsann (
. . R 3 -, 1 o A o = o

Logic Bquation ) Unaldazauya v0 vireanud uay w1avya (2) 1aiuidou aodn
lapzunsy ( Logie Diagram ) ¥09105MA09nsoonuun1d

4 . o 1 o t
TRANUBYLIUUN ( Slate ASS]gIlmcnt)‘H‘U"IUﬁQ ﬂ'lﬁﬂ'lﬁuﬂﬂ'lﬂﬂ%ﬂ Elﬁﬂ“uuﬁ’ﬂ&‘ oan

e} ol J ID ar r o Q o
S99y meiivanmstugidingaedasesdszaeunis miearndr S o A

o o [:] 1 -y é =3 :; L] : ar
AIfMue aenieawenuy  Aiuiudestimuaf1anin Faumudlsny o Ua 7 bidiiu

2.3 SYUVUMUANNIIAONRIIND WY PID

c: L) T =3 o 1] &£ o U] m
mifissuuaguezdenmuil whos  adwasdelsznia  Sahldimana
' A £
rrunsangedn 9 el luaunmguifidramuiidesnrs nmanauguuuy PID dlu
A { 1 ol 1
MInURUILLYineUauDIdBAADImIAIng  tugllvesnsmuguestszaoyly

favduais g A 939 ( Summing point) , #awaugl ( Controller ) HASAITWIUMS (
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' = ] . ,:{ 3
Process ) nrsmuveagmsnguezisunnnstloudntmng (S point ) Adsanmdn
nfagasan neduIn (R damrediauseagarmesfudinnedynvesiad iy
L . c:: A as ™ ar ‘ij 1A .
ms (Cn) dyaparisnedidundasazgrindredusussmndlusfanain ( En ) ng
L d 4 r Yo a LY o 1 o A L4 1 ¥
AL da ex e IifuBuyRysaiRILgN Wihasaaguaus ssufioenmuoidnads i
a A & a4 A i 1 s aQ a oo o - . [ A
nuauRaYedIdItiumg - daundnerdyavesdiduiiunsivzniowlasi idoy q
4 5 w 1
worh hihindretuadhmne
-] civ A Q‘J r o 1
oo ugluuuiihlies 9 sunsefedvendwya (cn) wazdnthmane (rn)
oo A o o [ =Y o = L4 ) cf
whiiu dledsindrafumidanein (En) feemBogud mshanuvesglanugunizmgs
ar i Q'J ] Q7 <y r fl ~— o f'ly
U VW00 f"l'.]‘i‘"ll.’l.luﬂ'l']ﬁ'lﬂ'l'llllﬁﬂ'N{v‘]'IMT'I'll,'ﬂ'l'lT'JJ'IU'VIF%’UQ[Tl'J'Hl‘Jﬂ g0 [T'l

A ' ] A
fimyalnunlaaiutivane dedu ohanesgnasesdimgadimne ldes 9

Controller Process

+
_Rn En G.(8) Mn GB) Cn b

Wi 2.2 szvuaouguinnifieundn

A
(Y111 : Computer Control of Machines and Processes  John G, Bollinger , Neil A, Duffie)
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ﬁaaﬁmﬂ%’muﬂnmiﬁmuﬁwmmaas:uu TavlRuarilnveessuuniunuoonidiu 4
wila lAud '

® szuUATURNMUAIR - TR ( ON — OFF Conlrol )

® SZVURYLRNIUNTALT I ( Proportional Control )

®  STUUMIURUULINATIN (Integral Control )

®  STULAIUAUUUVAAA ( Derivative Control )
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2:3:2 MINIUNUUVVTATIY_( Proportional , P)

mamguwy P funsmugulasnsdmuadinael (K)) vssdniuguvie
= P o LY 1 G4 v P! o
Gonldh iumsdmuasandveanidypdeduns  nisswezdmunooninlugilves

Twavodad tnu ( Proportion Gain) 150 TWswasad 1Mt ( Proportional Band) A4
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mngdit 2.4 Burmauguuuy P daez 19 K, dhufmoguizvuifivisd
@on frm K, w0 manfasulossz§iiernhdidansunieved sy 14 & K,
s msnAounfasseromld ilswd ynamsaaugy (An oerlidn ) unsfiuld K, i
il = o mImwguuuy P eznaediumimuguuuuda-ta il lussdifien Ig\ﬁ?h
Houdnlerndansiimidya hinhiudusudmue (k) nie aoulnsamefmdhmng
liv iendudams eevlidn FaruseudlulglasnisWialuiea (Bias) fminzan
HANITADUTUBIUBIMIAIAUIUY P ﬂzifua;jﬁ'uﬁ'lﬁﬂwam ( En) ﬂwﬁuimmmfu'

L) =) L] ‘!‘
Taeluimsfiorsand 1 lunaioy

r(t) * c(t)
Kp
~
717 2.14 MIAURUILL P
P
(W17 : Modemn Control Engincering  Katsuhiko Opata)
) o ~ ar r(y
ABRRUULL P ezt lilifaaumsfatl :
m = Ke() (e ) (1)
A 1 o =t =t
e K, Ao didasimsvenolugalvos femda ( Disorete) vosaums (1) aziiy
m(H) = K,C, Rprpemerore U 2

winfeundull 1 Fram tums 2) sifiu

M = K Gl e (3)
@-@ wld .

Amn = om,man, = KT(Cn ~C ) [C))

2.3.3 MINUANMUVHAIIN { Infegral Controller 1)

- Y w J 1
ATIAIURNLLL 1 !.'ﬂ“Hﬂ'liﬂ’J']Jf_]‘LlLlﬂllﬂuﬂlﬂﬁﬂﬁmq}'lﬂl Iﬂﬂﬂ'ﬁ'ﬂﬂﬂﬁl—lﬁl\mxﬂluﬂﬁ

i AAew0IR (Bn) azem unsiidadmvesfin gy 1 (X))
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Tavdn@asamuuuy 1 o hildddoudesdmugiuney p TavSondh ms
AR PL (PT Control ) aﬁ\aﬁ}::%qﬂ“lﬁ'ﬂ"ﬁmuauﬁﬂﬁzﬁm%nﬂuﬁ"nﬁumf'nmf:muau
wlauuunitafotediesfies  yamuvosnsnuguuuy PE Ae wsaelumandugues
wadmdnng1d agdudimssiuasaauquuan 1o hlunsauguuny P 1t
Aimeudaeerdim Suannmsaiuguuuy P uAd s LA K, iy D19
nl¥famseeadomn (Oscilate) 18 msaauguuny 1 agldiAnaunssed

me = K e e, G
o K, A A18aImIvnuueaianauquuny |

e(t) LT am i

0901 2346678 il

29 2,15 fase Guninga

A
(M1 : Computer Control of Machines and Processes John G. Bollinger , Neil A, Duffie)

A ¥ 4 A
01ngU# 2.15 AR ldnsmlugsnslmdanats (E©) ansolszue’ldaoms

r.'f = = a e | ; ] ] o
UJﬂWHﬂMﬂQﬁLHﬁUiJNNﬁ'll.mﬂﬁ‘lﬂﬁ AITUATT

m, = KT e ©)
Woulnild _ |
m, = KXTe+ KT, ... ettt 7
m, = K2Tc e ®)
-4
Am, = m, -m, = KT¢ .orerrrrrn. (9)
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2.3,4 P13AIUANKULHDEII_( Derivative Control, D)

A . ‘g 1o
mapuquuny D dunsaguuuuaddygpna eomaaeudusiezausga

: w‘ A P a oA or
Fasrnimlacnulacusiaifianan ( En) uaemoamdilyeamsatugueny D (K) A9

¥ [
o mnsRana (En) ifamsalfounlas meaauquuut D oezlhiliee
¥ .
Asmugueuy D vz lildRewdes 19 wdouuy P dlunsaauguuny PD
yisldimAudunsanmuunn PID  &eszdoldsznunsaugudisimineidiouez
e r A 1 d‘{ a~ c‘ 1 A M
“danmsmnguuunay 1wy Welimsaldaulasaudhmiie (Rn) wielimssunau
[ ‘!I ar 1 KA 1 r
sppmnmeien asesunueuy D azvhnihfdududinlhdditims ideiesiad
g pr sz hitnsdagddhvineliifianisund

¥
ATSALANLNY D ezlaunisast]

MO = Kol i (10)
dt
de(t) Roere
e(t) - dt =nT T

n=t/T

R S P N
0 1 2 38 4 5 b 7

51U%.2.16 Aansa Aviois oty ( Discrete differentiation )

F

(M Computer Control of Machines and Processes John G. Bollinger , Neil A. Duffie)

g 2.16 a1 orlszanasin 1%l
m, = | ON (S O R PP an
T
2wld Am, = m-m, = K(C,-2C,+ Cp) o (12)
T
msnauguuy PID sz ldiuantiming (rn) ﬁtﬂﬁlﬂuuﬂmﬂﬂmaﬂnm H‘%’mz

Waumsaumuiasiiunsifanuidenseeudussd  udlinuanlnid ( Dead time )

<3

wnn Wy gomgll wie Mduilunsiiinsninuninwmasanamisfianssuniunn
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¥ o a3 L] C& L {
mouonaoedIiniums e dsdnuzsedyanaoiye (cn) seiinmafvuo

A d @ ‘o o al as -
Fuldangn szdtudnuazuesdgepomoidna (Cn) Dnsmruiuveans P, i |

uazin) D samfuagodaiuidde

Cn
PID

Cn

Iéll
N

Cn=KPEn + KIJ'En dt + KD dEn/dt

.—J
U 217 udonlavzunsuvesmsnruguuii PID

P ) ar o ) - =)
(M : wilnoudmaod Bidnnseiind nfuh 207 adn qusm)

. . )
MIAIUAN PID ( Proportion plus integral plus derivative control ) 9:3e3IN13A9i]
Am, = (Am, ) ot (Am“)i + (Am.n)d | e (13)
VTS (4), (9) e (12)
Am, = ™m - m_, = KC,+ KC. +KC ., i (14)

n
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Tt
K, = K, + KT+ K, (15)
T
K, = K, - 2Ky, i (16)
T
K, = Ky e (17)
=

2.4 0oUAdd s naumnd ( Optical Encoder )

poi/afabuTaaApd ( Optical Encoder ) Whimslmedesduaneansiogve
vuaad faaegiumaimi wazerl T I8Amames ( Photo - detectors ) Hufaunlfounn
Fmpaeaiudygnama i sesiuasuazdaslilfwaasamdad sziludasmun
o s (' o & ‘ 5 ' o
inaaves T Tadmamed  ( Photo — defectors ) g duIsans A mmLs , AMSWEOS
anudvsama iy ld ‘
Taeta hlvfiepvanabuTnameseg 2 wou Rewuaiuysel ( Absolute Encoder)

UDSLINANAT ( Incremental  Encoder )

24 Liulnaian Siuumaussel ( Absolute Encoder)

Squaring
circuit
Light _p 815 N6 : . Y
SOUrce..y, 8 ‘ 1 0 Y A—b o
270 ~ 90 T - Cuteut
5 Photo- '
detectors
226 13b

180
Encoder disk

2.18 (a)
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N | Ofdeg] b, b, b,

0 | 0-45 000
1 | 45-90 001
90-135 010

0 11

2

3 | 135-180
4 | 180-225 1 00
5 [ 225-270 101
6 | 270-315 110

7 3150 IS |

2.18 (b)
71lfl 2.18 1Bulnamesuunsrduysel 31a

o
(N1 : Computer Control of Machines and Processes  John G. Bollinger , Neil A. Duffic)

'3 Y ar W o
Bulasmosinnmduysivziszneudeygasesdudygnludnyusyeuoygiu
2 wndl 3 1a Aagll 218 () uaaziasehnenns WA - Aifamed ( Photo — detector )

aunzdd waehldifasienavy 2 Tumsdmuadumdaveamainyn a9 218 (o)

.. 0
- 7 |
, Light ::315\ ”\/45
wF SOUrce., D

270

1890
Encoder disk

11 (a)
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N e[ng] b, b, b,
0 | 045

0

I 45-90 0
2 [90-135 1011

0

3 | 135-180 10

4 1180-225 110

5 | 225-270 1

6 1 270-315 1 01

7 | 315-0 1 00
11 (b)

51 2.19 Bulpamefuuusduysoin siansd ( Gray code)

B ,
(#1411 : Computer Control of Machines and Processes John G. Bollinger , Neil A. Duffie)

sdadingl 218 @ SoldllunsUfiRese mesvasiinesdmyuiia
aldeumlaenfeuin 2 G 18 s wn o11, luiu 100, Gelumalfialiernnsniy
ezl fmmoniunivioll mezdnmnbindoufuszilfifan nfananii
Seitmaudloflopndandngamstmnsd (Gray Code) fagal 2.19 () FavzfnsniBouualag
dige 1 Da winiu &gl 209 ) dhlfrunsoasomeuniiananyeudulannes 14
wazerwsan)ionlegluguuosaugn 2 anslnddwsisand nionouRunesye
Terh ]

pe1elsfia Sudindulnnmesuuumduysel (Absolute Encoder) tsildodie 3
anudasenniuvssdumisiazgyeanamyn  uaftdeditamedminudumis

’ o s ]
winfivinnezdpaldduaudege MldssuuTnnaluguesrimums

24,2 LéHiﬂﬂlﬂﬂ%l!‘iJUlﬁNﬁ] ( Incremental Encoder )

Pulnanesuuuine1 (Incremental Encoder) 93 ldifine 2 fin uaglFIn1d - @

O -ﬂ.. L} 1 o/ La) > dv‘g o
mawediflue 2 42 Tunsufdsuses i awramsfinusadudygnuaedn®isiliuegivas
srtfumeusniazdosneonTrereumun/dounloswesdiumiroanamyn wdnldauni

muyraimioninga
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TavenidasazilsznouTifae 2 won Ao lavziimlnimihiiuog 90 oen i
Ranadiug 4 a0z fo nin 00> jo+—F (1> o udnundudiu oo

W uagaunsonsreaeuian lddensYanaaoizds ltaduaaiuz iy

Light —» _g68 —B» Al | A Squaring
source - NG —»| Bl 3 [ B circuit
2 A
Al § hote- B4 LA
v & detoctors b _bPos::i)on
- P computer
Down
Encoder disk Decoding  Upjdown
circuit counter

4 d 4 t
71 220 Wulaamo e

(ﬁm : Computer Control of Machines and Processes  John G. Bollinger , Neil A, Duffie)

BO 4 4 1 p bbb
A -ABi 0° ABp AD 2A0

d ' 4
710 221 winyavedu laaumefuumiud

1 .
(N1 : Computer Control of Machines and Processes  John G. Bollinger, Neil A, Duffie)



34

0
- |
Count up 0 , | | | l l I | l I J | | ' -
(a)
I
R -
0 -
1
. —
0 b
L
Count down | | | l | I | l ‘ I ' I I | J _}
0
(®)

d o Ay o 4 o
gﬂw 2.22 urunan { Timing du_agram)wuﬁu'[ﬂmﬂaftmumum (a) WU (b) HuD

(A : Computer Control of Machines and Processes  John G. Bollinger , Neil A. Duffie)

2} 4 a V ' . A )
L@uTﬂﬂ!ﬂﬂﬂl‘U'ﬂlmﬂ ( Incremental EIICOdCI‘)ﬁﬂ']‘iﬁl%\ﬂuﬂﬂ']\iﬂ%'mﬂl'ﬂq UB3971n

gunrmi I lusidosmsdumdann 9 1 laensesnuanaesivuazaensiald

gusnsesfuld
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2.5 msulaaluyunaraieny

) 4 o
Taseadumamtoulmvewwunamusauen1d 2 dpyue Ao
A& . . " A A4 a :
1. mswdoufiamuuany (Prismatic) Taodnaliveamsinfounil fe a_uay d
(04

ar A ] ’ LY -:fd
2. MINYUIBIAABONAD (Revolute) TasAauilsuesmavyutiAe o inz 9n

Tumsdmuassuvfitavesusunaudazusy annsoldnguimasviatiaves fun
o o . 2 - a o '
A — #13MuITn ( Denavit-Hartenberg ) Guilumyofinenisnfouilasdumisuose
WA 0 weg o dwvisveasruuiion nl Tasszuufinassgodmualas nisvyuuazng
I y oA dy  a a \ '
nlagudumis Mtiandoaiaisan fio
AYINYUTOUUNY 27, Aawyuvianin O
4 e
msnioud lUamuiunu 5, Awssezmamiiy d,
A d o
msmaeuh tamuaunu x| = x Awszezniaiiua, -

MINYUTOUUOU x , AW O

n\" , A A
nILLtaes ( Homogencous Transformation) 484N15MYL HAZAISAABUA [noidiu
v o o _ \_ 4 A 5 N
dnwmzmaIngife) ( Single matrix ) ailunimnloudwmis Tamaniz vinszuuffianil
v ¥ N 2
Tgdnszuundanile Tnosedludnuuzmmindg 4x4

Rotation matrix Position Vector

|
f
I
- |
Perspective transformation |  Scaling

A o a ¢ ¢ P L o A
audioinn@eulugvaawaingninmesumes (Transformer matrix , T) 8¢ Tddadl

& a
R fin wasndusanianyuaiuliumaing 3x3

= & a
K v wadndunsmsufasiasiumaesneg axt
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RS ATUEINTTMIU ( Rotation Matrix , R ) il a3 ndyunan 3x3 laviiunu x, y, z i

[ o ' o
Whunnaod | 1o (a,, a, a,) BOTUIINDA

el

a 2 4 I P2 1t & A
wasndupemsutlae As mmesaimnidounlaannganiidlgdnganils a9
v
annsoaainuduiuE Idaall
Taodi k, k,, k, fie eedtsznouvasInmed K wazansnwousglugilveaanmed

(3x1) vlﬁﬁ\'l{i,

INELNT p,= K + Rp, 014 msutlassauvess@ng Taomssammamasidumis K
ar a4 o 1 = o e A = oar &4 da
A adndaaniu R oz I8 mmuanosyuiaIaiveess U UROADNTZVUNNANUL NUAI
v w ar e a A - e Ao &
Fudusiulassafaszundinasieoe iWoiinsulasszuuiiiaunigs P aInIsuunanie

r oo A
Wigszuvhtanii oz 14

2
Pn.: al.': al.w a‘\ k.‘l l Ix
— *
Pt = Ay A a0k P,
Pnz a]z a22 a"-? 1(z Plz,
| 0O 0 0 1 1

v v o 1 ar {
pInmslaetaueeannresd i K dunnmedmsuyu R 914 1oif 4 ves

A o 1 [ -~
WeSng 3xa Bauviny o saz 1 MR IAaS N 4x4

A ] . ‘EJ a o ¥ ar 2_} ey .
wotmwassan s lassadeszuumitavewey n i InseaiNssuunng ntl

¥
Taodoulugtlvoamandg 4x4 1adail
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(V17 : Modern Control Engincering  Katsuhiko Ogata)
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AN 2

1.

2

g

Iszuunuguithunnaasoudla ( Closed loop)

¥
AN T, = OL Mz T,

= 0 IninmInmunuuu P ooung?

63

B o\ H o J A A
ATHULTHAIN Kp 'Hm 9 nﬂatﬂauuﬂ’nﬂmmumag}mmaummmm;mmw K]',

A t A A i r o
NhiFoo q sdafdionfoududhmuslldmivoss i i Tilsmfants

r 1 A r 5 ~1 r ; vy .
undenoies Tlnoon A1 K TuwmgiduiSondt K, (Critical gain)

1 L. . . A
winruan bumisunds Wiidu. P (Corresponding Period ) Augifii 3.15

Kp

u

———

c(t)

qUf 3.14 mesmquuuutieundudedanauguuuy P
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(ﬁm : Modern Control Engincering Katsuhiko Ogata)
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UAUT Ker Per Kp Ki Kd
dna | 16030 | dnow | Mhie | duow | W
_} -------- __"'":' - - 1 0.5 - 0.1 - 0.0
2 03 | 1875mS | 018 | 02 | 0093 | 01 | 0.023 | 0.005
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MANUIN

PSW : PROFRAM STATUS WORD , annsodndeluszauia’ld

Sofin : psw &uimis : Dok srfindudy : 0000 0111
CY AC O RS1 RS0 oV - P
fofin | dwomia | sy
CY PSW.7 | Carry Flag
AC PSW.6 | Auxiliary Carry Flag
FO | PSW.S5 |Flago
RS1 | PSW4 | findwmiuidoniSameiiong Oa
RSO | pSw3 | findmiundoniSmmotuued Tn o
ov PSW.2 | Overflow Flag
- psw.l | undniid ol laosaes
p PSW.0 | Parity Flag

1 A -] T -~ [-] d’ o
Hunemg Ay ludunidia RSO uag kst fmdhiluns s muadenuedy

Yo InHeT
Fawod | darso | darst | Sumismiznnui
wuario 0 0 0000k
IR 0 1 0008h
It 1 0 0010h
L1ae3 I 1 0018h
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PCON : POWER CONTROL REGISTER , lilerunsodwialuszduiiala

019 : PCON

AU 1 97h

ATTINEUAU 1 0xxx 0000

SMOD - - | GFt | GFO | PD. | IDL
Fofa | dumis A1UHIE
SMOD | PCON7 | fiafmuansviguvsdasiuonind
- PCON.6
. PCON.5
- PCON.4
GFI | PcoN3 | uldndmiuliglaidannta’ly) Flag)
Gro | pconz | widndmiuRiddauia i Flag
PD | PCON.1 | Dadmiumsnnus Power down
| IDL | PCONO fiadmiunmssus Idic mode 1l
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msorned TR

IE: INTERRUPT ENABLE REGISTER, aunsaseasluszduiiald

Fofln . 18 AU : ASh Aiiaudu : 0x00 0000
EA . | ET2 | BS | BT1 | EX1 | ETO Exﬂ

ofa | fuomia - ATIINING

LA E7 | BwidiaAmediamsfadunoifala lnvsawm

L
- IE6

ET2 B5 | Bwdiamaebansfiaduneiiald Timer 2

ES B4 | Sudiosmedansifiasunesiavesaeynsy
ETI 3 | BunileAdebamauiadumessla Timer 1

BX| B2 | SundoAmedamniadumesiila Nt

ET0 w1 | SudloAmoiiamafiaduaes3ala Timer 0 |
EX0 1o | Sunfaamefanisnindume e INTO




IP: INTERRUPT PRIORITY REGISTER , anansodnisluszauiiald

A - 1 . L) /-: i :
Poln ;1P AU Bgh ﬂ'ﬂjﬂl,'iﬂﬁll 1 0000 0000

- - P12 PS PTI | PX1 | PTO | PXO

3 S
Foln | Awmis AN
- Ip.7
- IP.6
PT2 iP5 | sgRunmudIngyYed Timer 2
PS P4 | s2AURMUERY VDS HOTABYNIN
| P3| sEAuANEIAYYD Timer 1
PX1 P2 | szAua ARy Yed INTI
PTO i | sgdverudifaaes Tiner 0
PX0 120 | szAuanudIngyes INTO

sEduRTE R guadygnawmedsilmlsznnd g

sEAUANTIAEY dryey o ANUNIY
=y o (o

1 IEO SumeiTlaniousn 0

2 TFO 2905UU/AVNN 0

3 IEL dumessilaneusn 1

4 TEL A9TUV/DAN |

= af ] 3" -

5 RI %150 TI 955D/ By NDYNTY

6 TF2 M50 EXF2 | 29sta/sunan 2
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AunlanninosuoamIayeadumos FAszinnd e

unasswindyg udueeidla AumdLonAT T (Hex)
10 Bumefilaniousno 0003

TFO 249311/300071 0 | 0008

IE1 Bwaed Tilampuen | o 0013

TR 29950 D/4u0a1 1 0013

RI w58 TF wesiw/eafoyonynsy | 0023

TMOD : TIMER/COUNTER MODE REGISTER , ljenuisnontsluseduiiald

Hoiin - TMOD

#1014 : 89h ardiaEud : 0000 0000

GATEL | C/TI

Ml MO | GATEO | C/TO | MI MO

Sofin | dunnic | AVIINUIY
GATE! | TMOD.7 ﬁﬂmﬁqu GATE M3 Timert
Tl | TMODG fiafmuamsieuunndntiima fumaes Timer i
| Taodrifiua 0 sxsimdhidudasuna
M1 TMOD.5 | Dauudmiumafimus Inuaii91muog Timer 1
MO TMOD.A | TaaedmMIunsMnua IMuasia s Timer |
GATE0 | T™MOD. | {iamiuns GATE d Wiy Timer 0 |
cro | T™™OD.2 | dafmuamsieiuudniumiesunaines Timer 0
TaodisTus 0 szsimehitdhifsune
M1 TMOD.1 | Demurudmiunmsiimua Tnuameuued Timer 0
MO T™MOD.0 | Tinaredmiumssirua Inuaiia1uvod Timer 0
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TCON : TIMER/COUNTER CONTROL REGISTER, aunsodaneluszauiiald

A + P oA A |
foiin : TCON AMnie : 881 Al udu’ : 0000 0000
trl | TRI | TFO | TRO | IEL | ITL | IEO | ITO
A = [ 1
oo | Awimide anNMIY
TR1 | TCON.7 | udiinusaansTenes Tvadvas Timer b
TRI TCONG | Tafmuaniahanymgamanivod Timer |
0 | TCONS | udnuamans Toves Txadaes Timer 0
TRO | TCON.4 | ifiafusuansfiiaumsgayinguyes Timer 0
1E1 TCON.3 | nAnunaimatumes fildves INT 1
IT1 TCON2 | fafendazinndygnnduinessufues INTI
g0 | Tconi | undnuanenistumessURvea INT O
| ITo | TCONO fadomlsznndynadumess1fuog INTO

TICON TIMER/COUNTER 2 CONTROL REGISTER, trungndisdalussduiia 1@

A
WoUH : T2CON

Aimia : C8h ATATUAU : 0000 0000

Exf2 | RoLk | TCILK | EXEN2 | TR2 | ©/T2 | CP/RL2

TF2

Fofin AMAUS ATIUNLIY

172 | T2c0oNT | wldnuamanis Tened Tadues Timer 2
EXF2 T2CON.6 | Timer 2 External flag
RCLK T2CON.5 | Receive clock flag
TCLK T2CON.4 | Transmit clock flag

- EXEN2 T2CON.3 | Timer 2 external cnable flag

TR2 T2CONS | urdndmuamavianimgahauye Timer 2

o2 | T2cong | windenTnuamsthanafiudniunsefunm
CPRL2 | T200N0 | ur@nuaasinuamsuaag Capture/Reload
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SCON : SERIAL PORT CONTROL REGISTER, 1sndailelussfuiiald
AiaB LA 2 0000 0000

Foiin : SCON

AM1i < 98h

2

SMO | SMI | SM2 | REN | TB8 | RB& | T1 | RI

ci L o f
yodia | @wmle ATUHIY

SMO scon | immonTuuansdan

SM1 scoN.g | tamen Tnuamarienu

SM2 SCON.s | udndmuamainmuuudod llnwaees
REN scoN4 | uwBauenldfnmsfudoyn

TBS SCONS | mwpaiinfl 9 dwumsdadoyasen

RB8 SCON.2 | Aweadiah 9 fnfumsiudoyadh

I sconl | idiinuaasmsBumesSlanondemsdedoya

~ e (1‘ -~ o
R1 SCONO | wlfnuaasnaBumos Plaliolifeyasuih

NUI0IME
SMO | SM1 | MODE fnHMeMINIeU 8A511U0A -
0 0 0 Wi denand F poadalmniae/12
0 1 1 8 1 UART awwon/ounadia
1 0 2 9 {in UART F poadalampi/32 uie
F ppO oD T/64
1 1 3 97)n UART snsonfiounladld
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CP~SB31 (SINGLE BOARD 31 ON PQ)

X2 aw 4o P o '
cp--s831 gnefiiudo lanmugy Gwsafumhiininues cpu luaszga

b
Mes st fedhiluTasnouTnsained Tnseadranemonmusaesa cp—spal fisd]

AN¥AIzYAILBIRn CP - SB31

@ CPU 8031 (ON BOARD) OR 8032 , 8052 ,8751

MEMORY

® i SOCKET wwa 28 PIN 2 @3 sunsaldmizeaidi&gege 96 KB
1/0 |

® 8x3im INPUT/OUTPUT (8255)

o §x1 {0 INPUT/OUTPUT (PORTI)

® | SERIAL PORT (RS 232)

POWER

e 10 VDC POWER SUPLY JACK

@ 5 VDC (REGULATE) 7805 ON BOARD
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