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PROGRAMMABLE LOGIC CONTROLLER

MR. BOONCHU NGAMPAIROIJPIBUL
MR. POT CHAROENPOLDEE
MR. PORKRDECH WANGWIWATSIN
MR. ATCHADIN JEARANAIROONGROJ

MR. SUPARN KULAPANIT...ADV]SOR

ABSTRACT
Programmable Logic Controller, well known as "PLC",is

a Sequence Controller,which is very inmportant to many industrial
processing. The main point of controller is simply and also
high efficiency. This all is in PLC, flexible controlling, only
change the program,and also monitor the status of input,output of
the process, This thesis presents a design of PLC, use a Z 80A
microprocessor as the CPU unit ;nd also control the Programming
unit too. The advantage of this designed PLC is changing the

control sequence easily ,process time swiftly.
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2. nﬁunﬁnaganuﬁa 8 un fa DB -DB, ¥ 8 71 A3 91 7-14
. v e v v o, : ¢ . oo '
nﬁuuﬁﬁiu-aqnaganunﬁauan (W31 UuA1Fun LCD Module

3. ﬂé!lﬂ'\ﬂ']ﬂﬁl'ﬂ M 3 1 ﬁa RE(RT 4), R/W(E1 5),E(n1 8)

. v < . o Ay »
nﬁnuﬁnﬂuuqunﬁianaulnwuﬁ
2.8.3 éﬂaqauuqun11ﬁﬁq1unac LCD Module

CLEAR DISPLAY

RS R/W DB, DB, DB, DB, DB, DB, DB, DB,

Code 0 0 0 0 010 0 0 0 1

. Be ) Y [
A1dediduns L Baudaeing nia Space (ASCIT 20H)(n1Muln
vy . o v ¢
DD RAM (display data RAM)NIMNR URYNINTILZEE DD RAN uaama1d1w1ﬂugua

w I3 313V ‘e ' < ' d
ﬂ1tﬂa1lﬁa1ﬁ=nau1ﬂagaﬁuuu¢quuu§ﬁanaqianﬂu i¥e I1/D=1, S LN TLUAEY

()27918
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RETURN HOME

RS R/W DB, DB, DB, DB, DB, DB, DB, DB,

Code 0 0 0 0t o0 0 0 011 ¥

- g N, 4 oy € ‘(o ¢ It -
R13¢u?sn1n11lﬁﬂ DD RAM uaataaaluLngus RUILABTLTRIITNRY

Ve [ v * . ] 4
1Uagm1unu¢uu§aﬁwaﬁana¢?anﬁu na§a1uﬂan1u(DD RAM) a1 Uray

ENTRY MODE SET

RS R/W DB, DB, DB, DB, DB, DB, DB, DB,

Code oJjojojJololo|of1](1/p|s

& o . v a < < 1 v * . *
BIT I/D: Ta83x 1 UuAINIMUAINIILUABL T8 u1aa1una§aua1?znw1n
R o A ~ o
DD RAM UBRIAIRLUNTL WIAARAYIUY TRA 1=1uwil, 0=aRaIBuy
£ o . ) < ‘v v
BIT § : LUURINMMUGNITURRINA 07 S=1 azlﬂun111ﬁna¥aua1
. e ¢ - v v v ™ ¢ ¢ -
H?Lﬁa1lﬁa1isgﬂﬁu1ﬁﬂ1¢ﬁﬁﬂ N1 8=0 nagaazagnnna1lﬁa1tﬁa1?sgnau1ﬂnﬁ¢

3
R ML

DISPLAY ON/OFF CONTROL

RS R/¥ DB, DB, DB, DB, DB, DB, DB, DB,

Code 0 0 0 0 0 0 1 byC ]| B
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[ » ¢
BIT D : lUuu&n%ﬁﬁduqunﬁiﬂeLﬁanuvaa 14807 D = 1 ¢ ON
Lar D = 0 R OFF

BIT C: fudsy cursorifiaifie C = 1uasfi11ifaenis cursor

& gia Ao 1 o
niMue C = 0 1RENAT cursor ?zﬂgﬂﬂﬂ?ﬂ 8

£ a ad v d - o
BIT B: lﬂuUﬁnTHLﬁﬁn11n1zu1una¢ cursor @8 B = 1 un1g

< v ' Y -
niruiy i1 B =0 1”3011013W1U TLRELIRINVINTEUTULTE NN 379.2 ms.

CURSOR _AND DISPLAY SHIFT

RS R/¥ DB, DB, DB, DB, DB, DB, DB, DB,

Code 0 0 0 0 0 1 |S/CIR/L| x L

& o4 . V. ' v
LUBAITINIMUATUR 1UNUS  cursor n?a§a§a1ﬂﬂ11nan1eﬁﬁan?an1ﬁ

TRENRBYTIEAE91 98 wTaaulas

s/C R/L

0 0 MINI7878 cursor IMNEMMUILANTUNISE EUEIE 1ML

0 1 MIN19878 cursor RINAWUMLILENTUNIIEIIULIE 1LY
=3 o o e a v -

1 0 1dun1TRuEI BN IRYIINgTUn v Eana

d a W o 'I
1 1 lUuﬂﬁ1@%818ﬂﬁTﬁU11ﬂﬂ1ﬂﬂ1ﬂﬁ11§ﬂ
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FUNCTION SET

RS R/W DB, DB, DB, DB, DB, DB, DB_ DB,

Code 0 0 0 0 1 IDL N | F X ¥

] ¢ a i ] v ¢ ~ - v W
DL: tdun19iten1g6eaa11=Iniduuuy 8 w1a 4 ue TeanI&adn1g

ARRA 4 U DL = 0 War 8 U@ DL = 1

".‘ - er
N o LU 19 L ERUTINEN1IURRIHA N = 0 uday 1 ug1ns
N = 1 UdRy 2 ujINe
< )
(MTaNINNII)
/-4 o
F: 1Uunﬁ1Lﬁﬁnuﬁajnaun11uﬂauua F = 0 tdunyy 5%7
-4
F = 1 tdutuy 510

SET CG RAM ADDRESS

RS R/W DB, DB, DB_ DB, DB_ DB_ DB _ DB,

Code 0 0 0 1 A A A A A A

(O1AAAAAA = CG RAM address)

.o X e ” .
ﬁwaeﬁaztﬂun11Lﬂauaata1d1u CG RAM TsasanIniTi¥euaalaqd

ﬁautﬁaun?aéwuiagaaﬁn CG RAM
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SET DD RAM ADDRESS

RS R/W DB, DB, DB_ DB, DB, DB, DB, DB,

Code 0 0 1 A A A Al A} A A

(1AAAAAAA @ DD RAM address)
LINAFILERAIMERLATHTL DD RAN Tun111 RaunTanias a3 N
) [ . X X . . v
DD RAM Tm847uuUAGLATENILLNRTILYLIA LOD TUABAUNITLERAT N A28
» ar |‘J
81N = 0 (1 wirfiA) uBRLATHAEN 0Ob-4Fh
‘.J 'J L ¥ [ )
07 N'=1 (2 u3Thie) uamiaTdszagh 00b-27h dwmivurife 1

4 . (Y [
n 40h-67h d1uIvUTIng 2

READ BUSY FLAG & ADDRESS

RS R/¥ DB, DB, DB, DB, DB, DB, DB, DB,

Code 0 1 [BF A A A Al A A A

(BF : Busy Flag
AAAAAAA ¢ CG or DD RAM address)

\Uud#eaudn  busy flag Fettiudavanin ED44780 aé?unu1u
N11M19mA 8L u?aa§1uan1uu?au?u§aga 1ag

v o w a . oo
BF = 1 1uu1au1unﬂ§au1aﬂ1ﬁq

BF = 0 u?au?uﬁagau?aéqﬁo

v
Ao e

uan'-i'muauUuﬁ'lé'oé'lufhﬁ'agauaatmdnac C3 RAM ﬂ;ﬂ DD RAX
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¥RITE DATA TO CG or DD RANM

RS R/W DB, DB, DB, DB, DB, DB, DB, DB,

Code 1lofD|D|D{D|D|D|D|D

(DDDDDDDD : Data to CG or DD RAM)

-3 y ’ 7 : Y]
tﬂuﬂﬂﬁqtﬁauiagatiﬂﬁu1u CG wia DD RAM Taatﬂatﬁauiaga

. ' -4 y ! . wa
LET0TUM a6 LA TANA LA T INAUMENG LRSI INTLNAR LA THIY L BNNIaas 1o e SaTunS

RINANTINLTHIY entry mode

READ DATA FROM CG or DD RAM

RS R/W DB, DB, DB, DB, DB, DB, DB DB,

Code 1l1{p|of{plplip|{pl|ploD

(DDDDDDDD ¢ Data from CG or DD RAM)

I (R [ ' '
lUuﬁﬁﬁ(\:aﬁumna;‘la’ﬂn CG RAX “;B DD RAM Taanaua‘uAanI’In

@ o¥e v ' - vv | v B vl [
CG RAM w13 DD RAM A713% [ﬂﬁqa\ilﬁﬂllﬂﬂlﬁ"aﬂaulua‘[“zqqﬂagaﬂaqu\tﬂuull.m:

Eagaaﬂn CG RAM uia DD RAM
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Execution time

Execution time

Code
Instruction Description {when fosc 1s {when fosc s
a - . 250 kH2) 160 kH2)
S |R/W jDB7 [DB6 ;D85 [DB4 |DB3 [DB2 (D81 | DBO Note 1 Note 2
Clears all display and returns the
lear display 0 0 o] 0 0 0 0 0 0 1 cursor 1o the home position B2us~164ms |120 us ~49 ms
(Address 0)
Returns the cursor to the home posi-
tion {Address 0). Also returns the
eturn home 0 0 0 0 0 0 0 0 1 N display being shifted to the originat 40 us~16ms 120 us ~48ms
positron. DD RAM contents remain
i unchangad. }
| : .
i Sets the cursor move direcz.on and
Atry mode ! f S sl Jhe Jupiay.
\4 0 0 0 0 0 0 0 1 "D s specities Or nOT ¢ ¢ Jispiay 40 us 120 o3
t , These operaz.ons are performed
. during data write and read.
!
splay ON/ ' Sets ON/O.FF of alt a-splcy_(ol,
F contro 0 0 ) 0 0 0 0 l ] (o] [of 8 cursor ON/OFF (C}, and blink of 40 us 120 s
' H cursor position character {B).
. ' !
rsor and ‘ Moves the cursor and shifts the
play shilt 0 0 ;0 0 0 1 S/C |[R/L ° e display without changing DD RAM 40 us 120 .3
] conteats
- ]
Sets interface data length 1DL) !
nction set 0 o ‘o 0 1 DL N F . . number of display lines (L) and 20 us 120 ,s '
character font (F). ;
L} .%
Sets the CG RAM address CG RAM ]
CG RAM R . . :
ress 0 0 0 1 AcG data is sent and received after this | 40 us 120 us |
’ setting. ; J :
1
Sets the DD RAM address. OD RAM
DD RAM 3
ress 0 0 1 ApD data 1 sent and received after this 40 ps 120 us H
setting. :
Reads Busy flag {BF! ndi.cating
d busy . !
0 1 BF AC internal operation s bewng performed tus 1 s
& adcress :
and reads address counter contents.
e data i
s Win RAWV
5 of ! I 0 Write Data yrites cata into DD AAM or CG ' 40 us 120 .3
1 RAM. |
RAM ! \
j
J cata ¢
R f R
G or 1 1, Read Diza #acs data from DD RAM or CG 40 us 120 .5
RAM,
RAM l
1D =1 Increr~ent {+1) 1/D = 0 Decrerment {-1) 0D RAM: Display data RAM Execution time changes wren
. S =1 Accompanes disglay smitt, CG RAM  Character gensrator RAM | frequency charges.
S.C =1 Oisplay shul:  S/C =0 Cursor move Acg: CG RAM address {(Exammple)
R'L =1 Shiftto the rght, ApD- DD RAM address When tosc 15 270 kHz
R =0  Shiftto the le't Correiponds to cursor .
oL =1 Bobits OL =3 4vas adcress. o 250 y H
N =1 2 hines N =0. 1hne AC Address counter usea for O ws x 270 =3 s
F =1 5 al10dgots F  »0.5x7dots both of OD and CG RAM !
BF =1 Internally operating address.
BF =0 Can acceptnstruction .
| ]
ffect

.

q' - l'l .
;HJTI 2.4 FI']1'1Qﬁ'{ﬂﬂ"lﬂ\?ﬂ')ﬂﬁllﬂ"l'lﬂ"l\?"luni‘]\1 LCDh
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e

2.6.4 agwwinml K
.

. e . w4 a . ey N a v v
MU E AENIMUIMTUNTTTURIEIR 19 ﬁ‘lana'l'm'mqmmn'hmu

- - ' o - " [ %) t X
HTIR THB'QSSITI']1ﬂ'1‘5']ullﬂﬂﬂ'l\muﬂ'mﬁﬂﬂ'la\l ﬂ\!ﬂ']‘l'l\!i']\!ﬁ']\ﬂ'l
L]

Table 4 Register selection

HS | R/W E Operation

{R write as internal operation
{Display clear, etc.)

Read busy flagiDB-)and
0 ! A address counter {DB, ~ D8,)

; 9! o

DA write as internal operacion
{OR to DD or CG RAM)

| DR read as inzernal operation
LU TN o et o oo

zuﬁ 2.5 UdGVEAI¥1AVHNNINDY E BurdeAA1T 96199

2.6.5 Busy Flag

o ad_ v - 1
tUu Flag 389 LCD Module nlydamiveidsdavuin LCD Module
LI Y | -5 ] 'vv N ugld
nﬁaanTuan11s excuteniatu Bn11d Busy Flag 3381 = 1 aIuunaunie
~ . oo ", Yo ¥ o f PV J
LREUANF W untuny  LCD  Module wHANNUIRIT Busy Flag uR1 = 0 B9
J ve %
A 1anuilteeyw /a
1. 418 9uearA13935 76192714017 execute THiNIRL (8911885 L ABg
P& R f .,.J‘-u o ¥
TuA1719)  BILUUEI912a9N Busy Flag = 1 Clugamntniuaadeimite)  setin

1 '!} 1 - .I; L} 1 v [} t 74 [§ 7 L]
NAUNITAVAITIIMNUN  HD44780 <(controller) a=RavIwulvL1a112iuuaan1

. . o J 2 - <
execute time mRYRIAINAUMLN (‘l']HR:!l'r]EGHE)I‘Ja'luZUﬂ 2.4)
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o » .'; ' “A
2.018189311N119  exccute ﬂ"li\‘\!ﬂ'luvf'iﬂl;ﬂu CG/DD RAN 1xuy

1
o N .

181U LCD Module 3¢ Lunniaas RAM counter ‘TAgBRTuiR TIREHLI8IMI1e
nANIINN falling edge ®a9 Busy Flag =t = 1.5/f{ . (sec.)

ADD

(fosc : operating frequency)

Busy signal
(8D-)  Buystae—l_____
'

]

Address counter N

(DB, ~DB-) A X ae
: ADD

r—— T ——

tADD depends on the operating frequency
1.5 )
s
fcpor f4c

tabp =

d
zﬂn 2.6 uday Busy Flag

L 7 [Y) - ! L 7o )
aEUnana11zq¢1un111§auﬁﬂﬁq1e11:-

1. U015 BBUAEURALATEILENd LCD  Module 3¥&a<fiinuanis

NINIUREYNT E NimnaEEn
t ..‘ ] -'v'J'!l L 7O | ‘l.lll
2. TEMINNATRILRALANTIN L BAUL 397 LCD Module 3¢@avuIzariIan
e 4

MINRUNINNTT execute tipe BaVURATAIFY
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Jd
unmn 3

L 14 -5
ﬂﬁ?ﬂﬂﬂuﬂUHQSﬁTWQWHBRi

3.1 WIAHTERIRNANA N
] e du ]
At Iz N Iaa uutduradasanuraysenlananaiy 19Tty
£ 0 ar é . [ .
LTRL1M8T Z 80A (U1) aa11unuqﬂn1m11u1nuuqaﬁ11na1 EPROM (U2) uae RAM
oz "I' ~N "lu"l’
(U3) @93Un 3.1 Tennd18aviagAady -
9
o a { . v od & a
- (U2) tyuauwianauir 16 nfatun nawwaininy TdsunTnuimwiaszuy
w . € 4 e 4 a .
ua:nagana¢1zuu tUuduuna¢TU1un1ungnumu1nuu1tuan1u§unw1nﬂeﬂuna¢1suu
of N . ) ] -'gl
uLaatY HARTUMUIDBIMUIERIININRIUS D000h-3FFFh
-4 PS i . v & ¢ v v

- (U3 tvuptnauie 8 nlalun namuantnuIdsunsniyean uaznaga

[ é v (Y] 13 lgu
aanznacuu1aauqn-taﬂnqn ALIRILWRERTIUURINT HABAIUATAYLIRILATATRILY

uﬂ v o t w £

(Setvalue) R8YRIRYLIAT (Timer) UazRIUY (Counter) AIIUIULUATAINY
P - v -3 ' ut‘u’lu
n TUIunInusn1Itszuy 1¢Tun13yTeu1ana nﬂzagﬂuu1ua1utﬁunu

e © W 4 . v o .
- (U4) 1Uutaza fluivaT 8253 (Counter) nnuuwnd%quﬂut1a11u

- o
NUTzUURAIULART

. = 4

3.2 uuvaaugn-tﬂﬁngn
[l Yy g.duq a 1 e
1un11ﬂ1uqun1su1un11aweq TralruuaaTY IMYURBINNITRAGRNL
v [ o 1 [ £ o 1 o« é
1=u1ﬂeqUn1mnﬂauannuﬂuaa% uﬂuwu1aauqn-laﬁnqn dﬁu1uuu1aauqn—taﬂnqn
~ 4 e 1 a - Y o '3
naanuuuuul1ﬂaanuuu1Uuuu1aaugnnﬂauan 16 augn TagaaiunyasuIsAuwiUag
\ é é [ T - é
(Opt.o Coupler) uazuuqataqnqnnﬂauan 16 tawnqn TeERATNNUNTIUETL6RT
< é . é " b e
uuunﬂnaalaﬂlﬂa1lﬂﬂ(0pen Collector Transistor) 8 laﬁnqn #aTINNY

< é é
1ia8(Relay) 8 Lanngn
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(U 1)

4
U0 2.1 TAYIATIINTY
<5
' 4
H178179084-

wuaat

EPROY

16 X

(U 2)

RAM

(v 3

(U 4

8255 P10

(U 5)

8255 PIO

(U 6)
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~ 4 U * da ' t £
Tiagaedianun 6INNERRBNY “u13ﬂ15”13”ﬁnaqquuﬂq¢1ﬂglUﬂ1 B255 (US)
*

7]
w ¢ 4

TILtuwAINUUYILIY (Parallel Port) ?uﬁqﬁagaa€qaz 8 R
"o ‘ ¢ we A ‘ ( . '
lazivad 8255 ﬁﬂuﬂ1n1Uu(an¢augnuastaﬁnunua1n Teanratuiy
L]
[ ' o ' s s I's . e - »” s
1y 3 w2dn 198N77URBIN A UAIN B UAsudIn C AINRIAYU AN IMRATUUATR
g a o rs . » 2. o 1 a s
1&LUuauqnu€ataﬂnundﬁuﬂ1nnﬂ1a Taaﬂﬁﬂﬂﬁ4n1uqnﬁquﬂaquaﬁnﬁ1uqunaqiaﬁ
] .
£
LuaT 8255
- [y "tl- 's] + - . ‘ N ‘ ‘-‘-’
119y 8255 (U5)nTﬁaﬁuﬁuuudaauqn-taﬂngnt11n1nuaua1n AtUn
£ 't a " e o 't -4 '3 .
L2ImunwaIn RARANUAAUNIANTIUTAIABTHUUIVARALAALARILURLUBS 4N26 31U

o o £ PN r's -4 ' s
8 qﬂ (2“" 3.2) lﬂulaqﬂqnuﬂﬂﬂiquﬁﬂlﬂaTuUUﬂqﬂﬂalaﬂlﬂﬂTlDﬁ 8 laqﬂqn

,_____Hﬂﬂjﬂﬂﬁ!g_ QUTPUT INIT

i‘!l“ e

SEELEERE VEENRER VEREEREE
Fn

e 2 +‘4 i

* e CRALETER WUTRA WET

¢ '3 - - '3 3 4
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. 3
s 4
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i
mte ! e
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*24 velt -

- é 5 ‘
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3.3.1 a1ﬁﬁtsan1uuan11n1qwu

[ o da. v o« . . - [ g
LUMAIREARIREINL ARN THIAN 1IN LD 4HUEAT BantUy 3 Iune Aa

N ¢ . ~
Tnustldsunin(Progran Mode) Tunanauiaai(Monotor Mode) THNANIYILIS Y

(Run Mode)

« & 4 e VW o Y
RIHYLAAU 3 I4K2E6HAL 110U B255(UR) TﬂﬂﬂﬂlﬂﬁﬂQEﬂ 3.5 310
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7 8 9

CLEAR INC NOT SFT
4 5 6 REE
INC DEL IN LD
1 2 3
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0 SET
FUN AND OR ENT
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4.2  DVTIAMUIBAINAIBDINNBRT
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4)

5)
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L 74
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No 1 No 2 No 3 No 4
(7Eh) (7Dh) (7Bh) (77h)
No § No 6 No 7 No 8
(BEh) (BDh) (BBh) (B7h)
No 9 No 10 No 11 No 12
(DEh) (DDh) (DBh) (DT7h)
No 13 No 14 No 15 No 16
(EEh) ({EDh) (EBh) (E7h)

o L7 ad
EUn 4.2 udevimfadunuans (SCANKEY CODE)
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(RAWUY 37)

INSTRUCTI1ON-SET CODE
LD IN 95h .
LD 1IN NOT B5h
LD 1IN & D5h
LD 1IN 1 F5h
LD T _.l 85h
LD T _l NOT ASh
LD T l_ 8Dh
LD T l_ NOT ADh
LD T_ll_ 8%h
LD T_Il_ NOT A%h
LD RT.' l_ 9Dh
LD RT.ll. NOT BDh
LD CNT 91h
LD CNT NOT B1h
LD OUT 99h
LD OUT NOT Boh
LD OUT .; Doh
LD OuUT ‘i F9h




our

ouT

OuT

ouT

AND

AND

AND

AND

AND

AND

AND

AND

AND

AND

AND

AND

AND

AND

AND

AND

AND

AND
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NOT
4
"1
IN
IN NOT

T ;l NOT
3 |

T'IL NOT
AL
le.MT
el L

R']‘..l l__ NOT
CNT

CNT NOT
OUT

OUT NOT

oor &
ouT .{_

(AN 38)

98h

Bgh

D8h

F8h

96h

BEh

Débh

Féh

86h

ABh

8Eh

AEh

8Ah

AAb

SEh

BEh

92h
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OR 1IN a7h

OR 1IN NOT B7hb

OR 1IN j D7h

OR IN -il F7h
OR T ,l 87h
OR 1‘_' NOT ATh
OR T l BFh
OR T |_ NOT AFh

OR T jl_ 8Bh
OR T _l l_ NOT ABh
O}f(. RT_ll_ 9Fh
OR RT.' l_ NOT B¥h

OR CNT 93h
OR CNT NOT B3h
OR OUT 9Bh
OR oOUT NOT BBh

OR OUT FBh

OR OUT .5 DBh
1

~ v . o
1 4.3 u#AvIRRATEY (PLC OPERATION CODE)
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5.1.4 ®RIUU (Counter)
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5.3.1 AsdmTun139fiaTaenuans

. 1 - t 44 1
(ZIREAA1IMII825 12 an 1708 v luynra )

An n1117 970
SHIFT [SFT] lﬁan1§qaé1§¢uu<Upper case)
CLEAR [CLR] AVTUSUNTNATGTURUIEAD 1R
1NSERT [INS] LnINATE Lo
DELETE [DEL] STREN
INCREMENT [INC] FINLE Step B19MUN
DECRENENT [DEC] \Aau Step Aaumwiv
ENTER [ENTI 1WA 95197 DT BRI

uﬂﬂﬂﬁﬂﬁ13ﬂﬁ1ﬁﬁ§ﬁuﬁ?ﬂﬂﬁu

FUNCTION CFUNJ LaanTHA T 9L du

Ad . a 1 1 '{ 4
5.3.2 agAdvany ﬂ?ﬂﬂﬂﬁlﬂ1ﬂ¢“ﬂﬂ3%
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AND CAND] N1zN1823N LAL (AND)
OR [OR1 n1znIaain wiacoRr)
NOT [NOT] n1en1aaIn NCNOT)
OUT [OUT] d¢éﬁﬁnwn=1uﬁﬁlaﬁﬁgn
COUNTER [FUNIL2] R0 (HURY)

ar hod Ld x‘
RCOUNTER [FUN1L31 AU (UDAUAY)
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T-ON [FUN1[4]
T-OFF [FUN1L6]
T-SHOT  [FUN1L51]

RT-SHOT (FUNIC7]

'y ¢ '3
5.3.3 AalatUaduium
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( nia [FUNIC3]

ACCUMULATER fLD1]

2 ~
AWILIRTC 3 uyw)

ug [ L8 ~N
BIRVLIRT GHINY RNTI8RY L B8R

wuaELanTalvaduTun

01 - 32
01 - 32
01 - 32

)

)

)
01 - 32



~l o & N
5.4 &0Q17IWLEY

' (. < .
5.4.1 nqn"ﬁaﬂﬁa¢" LINNAYARAY

1. @18y LD

‘.': yn- »w & . ' . a 1
ﬁﬂﬁ¢ﬁnnas1ﬁtUuﬁﬁ§¢u1nna¢qﬂnﬁa¢uaasﬁa
L

—44-

'Y Y] .r.';g
u1uaa1Lann1ﬁ1un11ﬂ1su1auanaqqaﬁﬂﬁ¢uu

2. A1EY AND

2 {
uare a8 Talya

-l’)” . ' a ' v -
aﬂa¢ﬂuuﬂaﬁ¢nﬁ1aaagn1unu1zu11quaaunn1¢aaan TAVHAATRINIA
L]

¢ 'y v ¥ o It ¢ .o X
TatUaquIuRnauney nulaxﬂa1u1uanaqnﬁa¢u

3. A1dY OR

- .!r X o ] e Ll - ‘ - - H."
91a¢ﬁuaaqn¢n11aanu1unu1=n11¢uaauﬁnﬂ¢aaan ﬁﬂﬁqﬂﬂﬁﬁQW;BTa

¢ ' v X It It .o X
tYaTuTuANaNrRINNUTa L UBTUIUABAYAIA I

4. A1dy OUT

. o X e o 4 A - ¥ 4 o X
A1AVURT LUUNITUARINRRUTRBINITUZURNITNIIRRINNIUUANLNAAY

1 "«( { ("
5.4.2 nqu AETalURTU TUG

é I's
Tatuatuus
INPUT
OUTPUT

TIHER

D
e, 'S

LIN]

£OUT1

LFUNIC4]

CFUNILE]

[FUNIC61]

CFUNICL71]

)

¢ ¢
wnELanTRIUasu UG

01 -~ 32
01 - 32
01 - 32



-45-

COUNTTER {FUNIC2] 01 - 32
¢ wia C[FUNIL31 )

ACCUMULATER [LD]

5.4.3 a1dy NOT -
w. o Ne ¢ a ) It ‘ Y
KINUNKRRITILLUUNVTUARIARIINLUUULIATNRY  Taldatuins  UA0I

' e ol e éd £ a ar ulnlq:gq
agua« A4 [OUT] ¢ OUT NOT D)Sen1iUdaduaautnt YUl §NUNRAUENLNATUITY
5.4.4 Q1§99 END : [FUNI[1]

€, 4 ~ X v v v o . o 2
lﬂuﬁﬂaiuﬂﬂiﬂi nﬂ1auqﬁ1ﬂ1un1u ﬂzﬁﬂﬁﬂaulnWLUuﬂﬂaiqﬂﬂﬂE1u

::’ 4 2 ¥ ) . y & ) - \ | 4
Qnﬁ14nt§au TN Iu 1Y ﬁﬂiuﬁqﬁiqﬁ wLaatas g NI TN LA

ar + 4
#28879n 5.1

IN 01 IN 02 OUT 01
11 1T )
END

()

TuTunIng LD IN 0001

AND 1IN 0002

ouT 0001
END
'3 . . ad a
A11uuN1g laqﬂQﬂ 0001 3xn1vm(Active) Luaauqn 0001

uasauqn 0002 MavIuUIaNAY:



-46-

§72874N 5.2

IN 01 IN 02 OUT 01
] C J/C ()
END
() v
TusunInang LD IN 0001

AND IN NOT 0002

OUT 0001
END
rs . 4 a
A7ITUMUE Laﬁnqn 0001 3I¥nivIu(Active) Luaauqn 0001

AY9IRLATERYN 0002 (NRI9T%  wian q fu
L]

< A "‘
RI138579n 5.3

iN 01 oUT 01

1t ()

IN 02

1t

END

. ()
TTunTnaag LD IN 0001
OR IN 0002
OUT “ 0001

END



AINmiNNE

H23B74N 5.4

-47-

‘ . d =
Lﬂﬁnqn 0001 REn19uCActive) Ltyaauun 0001
1 ]

wia Euwn 0002 ®I1AHIKLINIIIL

IN 01 IN 02 OUT 01 "V
J { 10 ()
OUT 01
1t
END
()
TUsunIndafy LD IN 0001
OR OouT 0001
AND IN NOT 0002
OUT 0001
END
RIIUMNE Laﬂﬁqn 0001 3ENI9IUCActive) Lﬁaﬁugn 0001

NI9URIBLUEY 1 ATULIRIRUNG URY Eugn 0002
A9LININIL OUT 0001 HvAYNI9IuAETY twiteh
dngn OUT 0001u?aaéﬁu IN 0001 UaL3zHANT

A1eILLER IN 0002 N19IR



~4B-

@78874N 5.5

IN 01 IN 02 OUT 01
1T 1C ()
IN 03 IN 04
1t 1t
END
()
1ﬂ1un1uéw§q LD IN 0001
AND IN 0002
LD 1IN 0003
AND IN 0004
OR LD
OUT 0001
END
AUMN1E OUT 01 = (INOIXINOZ2)+(INO3XINO4)
§788797 5.6
IN 01 IN 02 OUT 01
1 1T ()
INO3 | IN 04
11 1

END

()



TUTUNINANT 9 LD 1IN 0001

OR IN 0002
LD 1IN 0003
OR 1N 0004
AND LD o
OUT 0001 ‘
END
fINvNe OUT 01 = (INO1+INO2)#(INO341INO4)
fa8879h 5.7
IN 01 IN 02 OUT 01
1t 1t (/)

END

fysunandade LD IN 0001
AND IN 0002
OUT NOT 0001
END
RIMANE tawﬁqn 0001 ﬂs1ﬁﬁwcwu(cut—off)1ﬁa§uqn

0001 uasﬁugn 0002 MI9MUTaNNL



-50-

5.5 e up [ b3 , DOWN [ 1]

5.5.1 f1iy _f

ft»e'-"d s ' 1
HﬁuﬂnnaﬂdqﬁtUunﬁiuﬁaqnﬁ1naﬁaﬂqwu Tatdaaugua 118779

, & a 4 < 4 3 X Bl v o X e ok )
FAURNIELUUITILNE TaIYATUTUR LULIAUDIIY  UWHDITYANEILAANAYRE [OUT]
9

o fd e LN .‘{: 1z ' ™ N
( ouT j) AWWNIBNINT AYAAIIEHAAUANLUURITINUL AT un1Lvants

€ a
¢ ouy -1 T LUUITY

5.5.2 Anfq 1

a. of N & . '] s '
R']”Uﬂﬂﬁ'ldiulﬂun"l"ua‘ﬁ\’nqﬂxﬁﬂqﬂﬁqﬁlu TatdasuIus 11683193

&€ o . rs 'y ™ e ',.‘;!)Iu {
ABUAALLUNITILND TALUBTUTUR LUUDBUDNAY uﬁﬁwﬂﬁﬁwﬁqﬁagwaqﬁa [OUT1

¢

o (4 & g4 ” v oA
¢ ouT ﬁiQ) WWIANINTT ﬁqaansuaauﬁﬁLnguauutaw11 uNILanly

¢ oUY F) eiiusd

er ' '4
#la879n 5.8

IN 01 OuUT 20
].;1 ¢ )
ouT 20
It
3
OuT 20 OUT 01
I T ()
END




TUIRNIHATA Y LD IN .}T 0001

OR  OUT 0020
ouT 0020
LD our 0020
ouT 0001 K
END
A7UnN g laﬁﬁwﬂ 0001 3znIvIu lﬁﬂ IN 0001 ﬂﬁmﬁwm

LBMWEEY 1 AIULIRIAUNL  LWIIERN1TRTIS5Y

LA¥AYAITIN OUT 0020

§288749N 5.9

IN 01 IN 02 OUT 20
1 1 e ()
END
()
TUTUNTHATE LD IN 0001
AND IN ¥ 0002
oUT 0020
END
!RINUMIUE lﬂqﬁ!n 0020 ?3ﬁ1¢quu1ulaﬂ¢ 1 81U 781dunY

‘{ N v v e’
tua  IN 0001 udnowinIna wianqfiu IN

- &
0002 ndgEIN LULRAYTIRY



L4

A1HIN1TAYL IR (TIKER)

[37]
<

Delay-ON Timer (T J > = {FUN) (4]

One-shol Timer (T _IL ) = [FUN) [5]

!

Dclay-OFF Timer ( T L > = (FUN] (6]

Retrigable One-shot Timer ( RT _,'I_ Y = LFUND (73]

}

5.6.1 Delay-ON Timer (T .l ) @ LFUN] (4]

IN 01 T .l 01 LD IN 0001
I 1¢ —( ) ! T _{ 01 #0100
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TI¥ 01 time

l»lo SecC .
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