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Abstract

This thesis presents a design of hardware, software and application of PLC using
microprocessor No. Z84C11 as the Central Processing unit (CPU). The PLC consists of opto-
isolated 24 inputs and 12 outputs , the boolean instruction program can be written down to PLC
through build in keyboard, and the special function, such as shift register function , the
monitoring function which used to observe the status of PLC operation and machine during the
operation is also included. More over the centralized control network system using host
computer to control the operations of many PLC in the same time is designed too. At the control
station. The special program such as remote control function monitoring function, data read-
write function is also designed in order to support the operation of each PLC at end terminal.
The interface of this network is designed using standard RS 485 which can be used to link PLC
up to 8 terminals, with the few hundred meters communication distance applicable using this
network, the operation control, monitoring and error detection of each PLC and process or
machine and control which place in the different area can be easily investigate and correction

that is the higher efficiency of the overall system is achieve.
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o o 9 g =2 1 4 ° [
v ldnnuazdedldgUnsaintinngs Salimingiezih 1 ouduszuvmdn
4 d .
3.1.2.3 UNNLNN (Packet of Information)
3 g i Y 1 ' @ ‘:y
supvveaininnluszuulassiiwazylszneualedinaig q Al

1. HEADER 2152nouane
o 5 < a2 3 g
-Peramble or start of packet indicator HudrmTunsnveainmn waz luuessuuon
a dJou o a o 1 o o
I lumsFedtudyanannmuesdaduazaiiuaie
) g \ d’lﬂ ) - =2 o ¢ 2 & & 1 qvo
-Control information &IUUL ‘Ll‘U’l’)ll"a‘Yl‘U'f)ﬂﬂ\‘l'.]ﬂqﬂi%ﬁﬁﬂﬂl@ﬁLLWﬂLﬂﬂuu’Jﬂ%“ﬂW
' d'l Y A =} A
@2‘,qiL‘HHLWBﬂﬁ%ﬂﬂ']ﬁi&’UULW@Q Status U993 mode NIDDU
] 1 1 3 3y 1 ] H
wen NI 9 taiuda Tudan Header 8199 Hd iy Sequencial Number
= , = 9 R o w & A3 Aady A 3 a3
nJumu‘mJaﬂ“h/i‘wsmmmﬂmmuwmﬂﬂuﬂﬁammagaummmmmmswmﬂﬂ
2. INFORMATION
[ U 9 a d'sl 1
-Data field !ﬂuﬁﬁuﬂl@dﬂlﬂy‘ﬁ%‘iﬂ‘ﬂﬂﬂﬂﬂ'ﬁi]%ﬁﬂ
3. TAILER
g 1 Aoy v Y 4
-Frame Check Sequence (FCS) Lﬂumuﬂiwsafaaaummgﬂmawmmagamm%
o3| . < £
STV parity bit, Check sum ¥30 CRC (I uAY

. g A v " v Y
-End of Packet Indicator ulumu‘nueﬂ“lwmwmmuqﬂmawagaum

PREAMBLE DA SA CONTROL INFORMATION FCS | STOP

HEADER INFORMATION TAILER
311 37 uanslnssadaveiindn

3.1.3 MImuUauANIRaNaIaluMIadaya (Error Control)
msiesdedoyaiadivas tasnanssnuredaa eI uNIU (Noise) 1 15 zAL
o Y a a v ey o v a P
usaau hasasduralfinaanuidanaialumsds daiudesimsaumanuranainy
a & ' ' Y Y a y 9
Aadusznamsaadeyauazud luanudanaialvignaes

ad A a ynl ::isl . . A a =) ad
3.1.3.1 I5NITINUUAT ﬂﬂilﬂ?;l,ﬂ(Panty Bit) (NDATIVTADUANUNANDIAN 2 75
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1.35 Parity 1IUDY
A a 9 a 1 v o A ' o (R
2y 1 Ua i 1UNusazdons IRz a Iagag A utunIsasI9aeuLuy Odd
v g ~ o ¢ '
30 Even Number LA21252590390ya9211/1 Odd Number AUTVIZIIMIATIIAU N
I~
waﬂmm%’ayﬂa%mﬂu Odd Number ‘Vi%{@ Even Number
Y
2 3T Parity UUIAY

. A a = 1 =3
szasgeuANuAanatn laem sy 1 dan Ui luusazuaen

01101101 |1
01100110 | O
10111010 | 1
10010111 | 1
00101001 | 1 Parity LH1UIUDU
00010110 | 1
10101110 |1
11110010 | 1

01000101

Parity L1619

51/ 3-8 uaAIFUDNMIATIVAOUAIY Parity Bit

3.1.3.2. 35 Patrol Diffuse Inspection %30 M35 1% FCS : Frame Check Sequence

v 9

o g A . . . ":; o
ﬁWﬂiUﬂlﬁlHﬁﬂuﬂuQ%ﬁ%’N Error Inspection Sign ( CRC Sign) YU19 2 Byte NATUIN

Y ,dy bt o Y 9 P 2 a £ [ :j o Y @
Vlﬂuuwugmﬂjmﬂg‘wmﬁuﬂ:} LLﬁ'JLW?JLﬂi@QﬂﬂJ’]UVLﬂﬂeﬂ@Ha@uuumm’]ﬂﬂ’l’HﬁUﬂgﬁﬁ?%

aoudioyalay Inspection Sign Iafmualilavgasmsdnaiimiiousiu (Blast Error A2

a 9 A A I Y o Yy oA A
wawmmawagaﬂmmm) ﬂﬁ'lil'liﬂﬂﬁ?fﬂﬁﬂ‘u‘lﬂ m“lwummuwma@qq

3.14 i’q)Jﬂimﬁ’sT'Q‘fllﬁ)ga (Data Transmission Rate)
. g v . .
Transmission Rate Huueneen My “Data Transmission Speed” (1ag “Modulation
Speed”
3.1.4.1.Data Transmission Speed
A 3 o d' 1 9
Data Transmission Speed Y179 Bit rate um:uﬁm“ﬁugﬂmmmmu Bit Nenuisadela
a a A ' 3| a 1A = = ' . A i
mely 1 3w Inuedu da @8 3uh TaiUeu Bit / Sec 1130 Bps 3¢Ue@9 Definition
Y
- vy 9 '
U949 Data Transmission Speed ITLAAIAWANNITVIIA19T

S=(1/T) log,n
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S : Data Transmission Speed
T : Continue Time 994 1 pulse ¥BI Transmission Pulse
n : $11UUV0IAIEN1IE U 1 Pulse
H ) ' I~ <t a
lunsdiii Pulse 1 gn iie 2 A1de 0 waz 1 dlu qumsezdu s = uT Taedl T unm
' A . T =< 2 o a a & da
M911499(Continue Time) UDY Pulse 1 1/T IUAAINIVIUIUVDY Pulse Ty 1 319 F9nde
Swaudniansadell1dTu 1 Juihvues
3.1.4.2 Modulation Speed
. A SA4 o ! Y a  a as
Modulation Speed 1159 Baud rate NABITUIUATINTIVIID Modulate 1810 1 3w 75
N19Modulation uuu Amplitude Mod , Frequency Mod , Phase Mod me’e)u”] Gluﬂiiuﬂ
T uammmmaﬂuﬂmﬂaﬂuuﬂmﬁmawuu sransosmun davamsdeaad lag
] I
112892411 Baud
=1/T
B : Modulation Speed (Baud)

{ 24 g =3
T : manlupisilasuainanzvnailuenaniig

3.1.5 nasgrulumsaemsdeyauuueynsy
3.1.5.1. MIAOATVOYAUUVIYNIUAVIIATFIU RS-232C
2 9 aq ¥ 1 @ 3 Yt o @
mydomatoyauuveynsuildannegludegiutu 1dimsimuaingsgmmssy
v oY v Y v 14y Yo =, g 9 ' = A v
dedoya Bnmonvudaein uaildsuanutiowinnldauediann fe msdedsvoya
4 Fa da A& 2 &
HUUBYATUUNIATIIN RS-232C saznasgmiliuiivuiiesnaily ssuumsdeans
~ 4 a J & g a Sl 1 '
Joyaiildlunoslulnsaeuiianes 1BM P Guilunounuaesniildodumsvatonn
= = @ A dy g Y k4 ) o
vneanaudeiliiiunesgunsiemsillumsoenuuuidesduldesnuny dmiuns
y "o 4 < 24 g g Y : ' a ¢
oudosunsesTudiy (MODEM)  dudlugunsainldmsfeasdeyaseninouiiones

o w U

. v @ A& o q Vo o 1y Yt Ay g
W'lu‘ﬂNﬁWfJI‘VlﬁﬁWVl “]N’Vl'l&lﬁE)WSTmii‘Uﬁx‘i‘U@Qﬁgﬂ%"lﬂﬂﬁlﬂllﬂ"mﬂ@uﬂlﬁﬁ’] WU

_dg 3 ya Y A I~ 1 1 a’/’ a o wa
RS-232C i ldoenuuuldiilaseadumsdemsilunuugadegamiy  laslidnyazaula

ma I aemamenin dauaasluaisei 5 ozl 3-9

JEGRRGHEY
RS232 G

gl

31 3-9 uaaslaseariisvesmsdomsdoyaunueynsumMuNIATIIW RS-232C



3.1.5.2. ﬂﬁﬁ@ﬂﬁ"i’l}@l“l’ﬂlLUUEllgﬂﬁllﬂJ'lﬂigTu RS-422A

&Y

4 ) { = A
Tumseenuuuszuudomsdoyannisuinudeilagiu  lalmsneeuiozoen

v

DIV
P = £ & A
N VUAW  FYINWIUUINTT

Py A v v g & a A
LL'U‘]JQ],W ﬂ’lﬁﬁ@fﬂﬁﬂ]@gﬁllﬂ3']ﬂﬁ'J“Uuuﬁg';uigﬂgcluﬂ'ﬁﬁ@ﬂ'ﬁ uin

4 y | Y =3 ' 3 ' °
Fomsdoyamumasgiu Rs-232¢ TReenuuuiielfidoudedu Tuauminiu Jalalddils
= < A ' v A v 12y ¥
Fennudagszezmalumsdemsdem ldinasgmlumsdesdoyalninldvonuuy
& v v vq =y v v o1y v <
yuitesesiuanudesnmsvesdlfaunidesnsiimssudedoyaldszesmalnauazsinia
S £ = A < v 19 vy g &
WIRsgINTRE RS-422A aamshuasgiudemsticunsoiudsdoyaldlnauazsinsivu
A @ Aq Yo 3| a = V) d' £ [ S A
o nnnuanmsnlddaanadlunuuavivesussadmanslugih 3-10 Famdanminde

] ™ 1 < a ' [ = [ a
FaanahsudaziumsSoumsuszniedyanm 2 FuouiulInsgIu RS-232C 0

€

[ Y s & 4 @
yaanndyanaezfoniunsg salumsdemsluszeemalnag udddyananzgnan

A o 2 2 o 3 < a < a °
nouluaziiloduaugnasmeuiege nilsdyapadunizranaaldnnawiueie v

v [

9
THnsSudadeyaiadanaindy uddimiudygiauuavivesuisa nsaanoues

v
1A

%
@ 3 @ (e a '
Fyanad oz laaneuisdesmed aoa 1 piidun elndid ssiuuazanuuand 19ves
o 3 9 o 1 v v v Qo A AP A A :Y 2K o Y
Fuanaia 2 du nndgehifdsundalisminaunienlfsuulasies duhlvinaveinis
"o A & A A & v v & a
aanoudsdyauisessmsdedsi Ina lilnademsdemsvoyn wiouisasnanno

v o o YR o @ ~ = A )
ﬂﬁ@?ﬁﬂ‘lﬂﬂq 10 91 ﬂ\illﬁﬂ\?ﬁ’]ﬁ']\ﬂuﬁ'ﬁ?ﬂﬂ 3-1 ﬂ'ﬁHEUUL‘V]U'lJlnﬂﬁﬁ’]Llﬂ'lﬁﬁ@ff'\i‘U@isl)ﬁ
| ]
|
|

. v

[AVAV) | ]
‘mnwax\;n l 1
‘ RS422 i |
| l i

L1

| 1Y

ren RS il
m‘nmaga =
RS422 A #15u ¢

311 3-10 uanelnsaadievesmsdomsdoyauuuoynsuAMNINATIIY RS-422A

3.1.5.3. MIAOMNITOYAUDVOUNITNATNLIATTIU RS-485
& ) 4 y_ oy A g g

msdeasdeyanumasguiinanundeduie Rs-232¢ duiiluinasgiuns
& 9 aAq YA ' o S A ' . . '
Fomstoyalunuunlddomsszningnseiseginsel nie yanega (Point-to-Point) MY

3 IS { o 4 Y 4

RS-422A thnnaspufivauinna rs-232¢ MW ldszezmalnaiuiazsnnmsdens
a 4 =X% 4 ¢ A o @ o @ ' 3
Wiuay uaasadunsdemsdoyannglnseiniadiallgunsaioun dgaga 10 duviniy

' VoY @ L v 1 vy A ' Y 1 A Y
llllﬁ'liﬂiﬂﬁﬂﬁl@uﬂaUﬁ]'lﬂ@ﬂﬂﬁﬂ!@]’]‘SUiJW]’Jﬁ\‘]vlﬂ wseﬂan"lmmﬁﬂamwagamu
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3 < 4 a
NATTIN RS-4224 dwiumsdomsdeyauuy Simplex Aofinisvestoyaiuiuuma
= @ o Yy gy Y g @ [l 9 < v B
ReInaeanal aeiumasemseenuuuszuuliituanyue Inssiedoyans: himusah
Yy KR a o A Y & v A o Y & oa
18 Felimsiauinesgiumsdomstoyadu o s unnuAsImsit Ao 1asgIu
& g ~ @ @ @ a a oA @
RS-485 Fudlumasgunerdenanmsvesdyanauuuamans uFearuaeInung gl
) & Y 9o a @ = " a & g A
RS-422A usenunsademsdoyalans 2 nemelumedygrauiosgifer Fenfeomsdoais
b4
foyauuy Half-Duplex Mawavesms Idyanaludnvazavivosudeail Mldszeeng
P 4 ' [ = @ 4 ’
sazANuT lumsdemstoyaliangs wuReIULIATFIUMIToa1Idoya RS-422A uA
~ A ' o’z i Y @
MAITIN RS-485 sunsanazdeassznnsgunsalismsdevesgunsel Idgaga 32 ¢
[ ' 4 < 4
vsoe19na1 ldmsdeasmuniesgiu RS-485 1umsdeasiunvalsyn (Multipoint-

Communication) fauaasansouifiouTunisani-1 uazueaslassadaluglin 3-11

4 J
= | 120 bhms 120/ohms L .
1 ey

RS485 :

i
|
|
|
|
|

RRTIGHT]
RS48

iuuazdsayn
o 4
RS485 a17au¢)

1 3-11 waaelnseasievesnsdoensToyaLULOYNTUMNLIATTIN RS-485

M3199 3-1 waaeAnlssusuauansianalWihves RS232 C,RS-422A , 1Az RS -485

Mmnes RS-232-C RS-422-A RS-485
THUANTNIIY Single-ended Differential Differential

$IUIUVDIAITULAY 1 A2e9 1 7289 32 Aaad

defiooniuld 1 5y 10 51 32 A25U

AWEIIVRIRANYYA 50 {m 4000 W 4000 W
qn

dasimsdedoyage 20k bps 10 M bps 10 M bps
q




Wines RS-232-C RS-422-A RS-485
maximum common 2.5V 6V 12V
mode voltage -25V A%
Driver output 5V G%Wf!ﬂ 2V Gﬁﬁjﬂ 15V G%?Ej[ﬂ
15V qaga
Driver load (ohm) 3K D9 7K 100 1[0 60 fgn
Driver slew rate 30V/us gIgH NA NA
nseudaiia e 500mA 9a39950U | 150 mA AAMNITAV | 150 mA aANUGND
PWHNTAIDI VCC %359 GND GND 250 mA dARD12V
mmméfmmu NA (power on) NA (power on) 120k (power on)
L@Wﬁﬂ%ﬂl@x‘lﬁ?ﬁ NI 300 (power off) 60k (power off) 120k (power off)
(Towiw)
AANUAIUMU 3k 019 7k ohm 4k ohm 12k ohm
BUNNAITY
Ay upsaasy 3V 200 mV 200 mV

A v & = v
3.2 suuumsdeaisdeyaveunssanugiuuunsInldsunsald
msne39slunsAndodo a7 doyaven304n21AN PLC/PC 819119800 1A 3 11D
gy v A
AwuAD
1. MIADNITLVUYAADYA (Point to Point)
2. MIADNIILUUNALYA. (Multi point)
3. M15A0NITUULIATOYILAY (LAN: Local Area Network )
3.2.1 M3ABIDIUVLYAADYA
a 1A v ' Y & &
TumsAededemsdeyauvuiadeya  linasgumsfemsuuy RS 232 C &9
Humsaadeluszezmanlilnaun 1wy MsAARDIZNIINATEIAIUANPLC/PC AUIATEA
a J § o o a Y
ApNNURBS DhMIATINTeUINIEMIMNNU Hie MIAIAUIINABNTINES HS DT
° 4 a ' ' | [ oA '
ayumsimdug  msAadeszritunsesniugy PLCPC Augunsaiou wu Tudy
4 v W ad ¢ 4 ' o
(MODEM) Qﬂﬂimmmmamﬂwﬁ'wa (Touch Screen) AGUBSA (Key board) 1ATBIBIUTHA

A a ¢ A o & A 3 v
1101 (Bar-code Reader) IATDINUN 1ATDIUUNN (Recorder) IATDITIYNUND (Reporter) Wuau
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() (R

RS 232¢C

UM 3-12 szuuMsARdBUULYARBYA

3.2.2 MIABIDIUVUHAYA ( Multi point )
a ' a 4
3.2.2.1. MIAAADLULBUNNUAZID NN IZU 1nD (Remote 1/O System)
33| A & Y 19 A o A @ @
Wumaou Tosdemsdoyaludnyaz NAssulanaveunseemuguman Ny
o ' o =t ' v o 2 a o g A a
Yaneneginssingnauqgueg lnadu tazenndiinngndt 1 ya Asiuvsianuiuduiegiims
A a 1w dy 9 A v o
wonloeluszezlna  lumsAndodnsaziezlduiasgiumsdoaisuuy RS 485 vuAN
v v Y v
apudy TaoN@INuAUNAN( Master) 91910135 DBUNNTINNAUTNVOIAINIVAN LOSHUW
:’I o 9 1 J oo J Aa
szuzlna(Slave) nnidazdhmsszwaans udaduemnn lgedausiee Tasnduynuas
p ) A s o w
11NNVBINHIEIZYE INA9ZIBIN UNYDI51adn 101U (Internal Relay ) ¥037IAIAUMAN LAy

v
msmszuvivazuanaanu lawusendnae

T

il

)

e

~ A a d
5171 3-13 msienToauuudunniaze Nz Ina (Remote VO System)

Input Area

Output Area

Internal Relay Area

{ { 4 o o - a
517 3-14 umasmsraesiuivesiimuguranvaiaulng
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Input Area

Output Area

Internal Relay Area

Input Remote

Output Remote

v 4 H ]
1 3-15 uaasmisdinesiufivesdinIugunINvaIZIalNITIUI WAL

a Jd
Buynieunszez Ina

v
Aaa J

3.2.2.2 MIAAABUUDNFALA (PC Link System)
A A'l 9/ [ 1 J d' U a
Wumawenlesdoaisdoyaludnyazyesnmsutsnunlumseuyouves PLC/PC
U QI 4 ' L o ) & L L
uRAZAY 1A3B9AIUAY PLC/PC LARzMIausasuiNu1ags Faiuuasin 1 nasgmluns
& v 4 24 I~ A g 4 1 Y o
Foarstoyariladinwzdluuuy Rs422a vialugdiuumsoasin malounniue
v @ s} <! @
(Fiber optic) ¥3ermuaelnuendva Taovziida Link Adapter iludulasguuvudeyald
I~ @ a A @ & a S H s A
Fhunasgiuaseiy  emviimsdeulesnuniesneuiumes nluszuumsaen e
@ 3 5 £ J a J
afuayuMsHNUYeunTeInILAN PLC/PC $9938n91 laanouitnes (Host Computer)

[

=\ ' o/ dy
UANHUSNITADNITAIU

- =]
=
Host Computer
RS232C toRS422
Link Adapter
optical fiber optical fiber optical fiber optical fiber
== 0 0 == 0 =0
= B (B Bl

PC Unito PC  Unit1 PC  Unit2

519 3-16 MIABLVY Serial link



s [EJ'_ RS232C
=

Host Computer Link Adapter

Link Adapter Link Adapter Link Adapiar Link Adapter Link Adopter
optical fiber opticatl fiber optical fibe

= N0 == n = N0 =0
= (B8 |BY (B¢
PC Unito PC Unit1 PC Unit2 PC Unit3

517 3-17 M3dou1 Parallel link
@ ' @ v dy = A ° ya A o
#198190159 UL IR LA YBUAT0IAIUANPLC/PC  Amua lNiinTaanuauiuau
4 A ' A ad A a odo oy d 2 v
4 ya 1o lwslumsesmuguuaaziAIesIzinuivesTiadiimini lumsieu Tusdoya

A 4 { A ' f { g ' o '
(Link -Relay) f11ln3oamuaniionsas lusguuniniuiinezgnudseen lmudmau iwu 4

b4 v v
= a

4’( = ' o 1 1 A A (&) 7o <
9q Huivzgnuiiseanily 4 dau ITUIATEIAIUAUTNLUNYDS B9ATIATIINIU 64 Word Nog
[ 1 1 g d’l d' A o A U ~ I
gautiuiludauay 16 Word eauiisnazitlufiniveuniosniuqudh 1 daundeseziuves
A o A o w T eAta e v Yy 19 ¥ = v
wIesnIUANAAn 2 uazawaudiay  TaeRundaeuzgniu I lilaunsodsudeya

4 1 £ ' '
21118 (Read Only) sndufiufivesdaey duiud) PLC/PC wiean 1 Aesm3ssudoya
A4 A 3 . Y AR~ A pr——" Y v '
¥o4dPLC (AT090 3 Na1w1sao ldnIniuivesnieenauguaIuie Iy LagaIAeInsal
I~ ¥ { (] o Nl ° U (] 3
Yoyalifidounslufuiivesdiuusn wdPLC dan 3 szsnsoudeyaludiuusn ez

A1150NT1 VYAV UNTOIAIUAY PLC AN 1

PLC 1n3097 1 PLC 1A3097 2 PLC 1n304i 3 PLC 1n50471 4
IG{OO'LRIS +— | LROO-LR15 +<—>| LROO-LR15 LROO-LR15
LR16-LR31

LR16-LR31 |« | LR16-LR31 f—» LR16-LR31 |

LR32-LR47 |+ | LR32-LR47 | 2-LR4’ /t LR32-LR47
LR48-LR63 [ | LR48-LR63 |[* | LR48-LR63 'LR48-LR63

v ]
A A o %

U 3-18 MsudeRuNTImTY PC Link System




3l

3.2.3 NM301999 300 SUUUIATBUIENBI0H (Local area Network for PLC/PC)
A o a o oy A A4 1 ¥ 7
maieuTosludnuagveunsevienosouiiluszuuvinalvaisznoudls gunsel
a @ 2 [~ @ v
WaFIALAZNA187950UANY B99ziTUanYULIAToVIWLUDIWNIY (Ring Network) 1
' ~ A [ A FY & =1 v 9 a 1
ueaz2951 munsanezwey Toa ludnesevudug 18 Felianududouluszuumsaase
' k4 v
Foasuniu guuuvmnhdyauezineaslondniuems (Fiber optic) uazasanirly
: v 3 A A a R o Y Ad o o v
s luszuylnsednenssiinsesnsuianesaauyanaimihndudidanisdoyn
[ = v v 4 a 4 ' a
RTINS o uFHII83 (Computer Server) U 1AM 8VDIADURUADT

[ eaEwwes ]

)

= Sk YOy A 0y A
Eﬂ'ﬂ 3-19 32UUNMTAANDADAITLUUIATDVIYNDIDU

o ) [ = 9 a a o"c?’d A ~ Y
dmsvszunlaseuen ldoonuunluInedwusuitlumsen loaunuvasgan 19

4 a o d v @ [ [ 4
MAsTIUMIToasuuy RS 485 laviilaanaunamasiudidanisdeyaniey Iduinies

v 4 '
Aunuiiousie luszuulnsethe dglde Uil s1wazdeaselandnluuni 5

= 0
=

Host Computer

RS232C to RS485

Link Adapter

2 wires conductor

D

PC Unito PC  Unit1 PC  Unit2

511320 naaeszuuTassrsununatoya lalfinasgiumsionts Rs 485
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3.3 oanaslumsdoasveunIeIAIVAN PLC/PC
£ 4 : o o
sunyvesdeanaslunisdearsveuniesniugy PLC/PC Taoialaziludnuas
o ' A o ¢ ] ¢ o =T
mMImuaLAUsEHINRseIAIURUiVgnsalmenen Feginsalmeuentnazilurheai
' ' I~ o W g y o
AouasAIaIABNAIT (Command Block) 80011 9101 AToIRIUANIZIINITATIINEY
' 3 v g ' y Y ' 4
WdrdauAnneUAUBINAUNT (Response Block) A78819msdedsdoyanusznilunsos

a S 4
ﬂ@ll’W’Jm@iﬂ‘ULﬂ?ENﬂ’JUﬂ?JPLC/PC

D CummandBIock> wwal || -

=
/ - <|LRespnnse Blockl 1 \

U1 321 uansmsAnsiesyrdIeneuianes iumIeenIunN PLC/PC

3.3.1 Uupuvesuaesn (Block Format )

Y a '

@ 3 4 ' @ ' a
ANYUSUBDNIUD ﬂﬂﬂlﬂﬂlﬂ?ﬂﬂﬂ?ﬂﬂNPLC/PC UADTHNTARNISLANEG Nﬂuvllhm QAN

U

g a v v W T a o w1 ::?
W‘Ujj'luLﬂfJ'Jﬂ‘IJﬂQﬁ’)ﬁ]ﬂN‘Ui’)\iUﬁﬂﬂﬂ1ﬁ\?ﬂﬂ‘lﬂu

@| x | x V4 X, g * J

WuBlUIASeI XX | HEADER TEXT FCS \ TERMINAL
= <
319 3-22 waasguuuvesuaen

A A A d 1 aaal A A ) '

1. vuneaunses lumsiveuaeniulasssuuunatsgatiunioiniuiieusooy

v 4 o Vv 1 [y 4 Y '
Tuszuvesiinnni 1 1n3es mIsmuandesmsdedoyaldnuniosniuguaala 1wy

@05 A0 1ATDINUIYAYN 05

2. @y HEADER Wudiuvesiidendniivzsmuandesmsnseiiudeyadn

1 ' a kY Yo o o
Iq 190 dosmssrudoyaves Suwn desmsi@sudeyalinudniy dludu
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1 3 [l 9 1 VoA 9 a A = 9 =1
3. 979U TEXT Lﬂumuﬂmwaya LB ﬂmmu"lﬂmﬂau‘vgﬂ Y39 ANITADIVYU
2 A
asluNunag
1 ' a ‘é o
4. 9IUYBDN FCS LflumummmimuaummNﬂwmmm%yam"lﬁ’mﬂmﬁmmm
1 I~ 1 P 9 9 ' a % a
5. @3Uv9y TERMINAL Lﬂuﬁ’)u‘ﬂﬂﬂ‘ﬂmﬂ@ﬂiﬁ%’lﬁﬂ’)ﬁ]‘ﬂ‘ﬂﬁﬂﬂ UAZUNITHAANTU
@051 dUD9 Carrier Return (CR)
3.3.2 MIMmuIu FCS
A 1< A Aq Y a
FCS #i5® Frame Check Sequence Lﬂum‘n“lﬁﬂum’smaﬁ]aaummwﬂwammmms
A 3 a Y a v W Y Y o °
foens 1unmsulasuveya 8 Ua 1 2 A29nY5 VoY ASCIT 148911111115 EXCLUSIVE -
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s fda ANUNUIY
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199 LD
PROCEDURE LD SUB (IOASSIGN)

BEGIN
RESULT := DATATABLE [IOASSIGN];

IF RESULT > 0 THEN RESULT := SFF ELSE RESULT := S00;

END;

a3 LD NOT
PROCEDURE LDNOT_SUB (IOASSIGN)

BEGIN
LD_SUB (I0ASSIGN);

POP RESULT FROM STACK,;
COMPLEMENT RESULT;
PUSH RESULT TO STACK;
END;
a9 AND

PROCEDURE AND_SUB (IOASSIGN);

BEGIN
POP TEMPRESULT FROM STACK;
LD SUB (IOASSIGN);
POP RESULT FROM STACK;
RUSULT := RESULT AND TEMPRESULT;
PUSH RESULT TO STACK;

END;

153 AND NOT

PROCEDURE ANDNOT _SUB (IOASSIGN);

BEGIN
POP TEMPRESULT FROM STACK;
LDNOT_SUB (IOASSIBN);
POP RESULT FROM STACK;



RESULT := RESULT AND TEMPRESULT;
PUSH RESULT TO STACK;
END;
fMda OR
PROCEDURE OR_SUB (IOASSIGN);
BEGIN
POP TEMPRESULT FROM STACK;
LD SUB (IOASSIGN);
POP RESULT FROM STACK;
RESULT := RESULT OR TEMPRESULT;
PUSH RESULT TO STACK;

END;

183 OR NOT
PROCEDURE ORNOT SUB (IOASSIGN);

BEGIN
POP TEMPRESULT FROM STACK;
LDNOT_SUB (IOASSIGN),
POP RESULT FROM STACK;
RESULT := RESULT OR TEMPRESULT;
PUSH RESULT TO STACK;

END;

a3 ANDLD
PROCEDURE ANDLD SUB (IOASSIGN);

BEGIN
POP TEMPRESULT FROM STACK;
POP RESULT FROM STACK;
RESULT := RESULT AND TEMPRESULT,
PUSH RESULT TO STACK;

END;
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Aa94 ORLD

PROCEDURE ORLD SUB (IOASSIGN);

BEGIN
POP TEMPRESULT FROM STACK,
POP RESULT FROM STACK;
RESULT := RESULT OR TEMPRESULT;
PUSH RESULT TO STACK;

END;

fds OUT

PROCEDURE OUT _SUB (IOASSIGN);

BEGIN
POP RESULT FROM STACK;
DATATABLE [IOASSIGN] =RESULT;
PUSH RESULT TO STACK;

END;

Ma9 OUT NOT

PROCEDURE OUTNOT_SUB (IOASSIGN);

BEGIN
POP RESULT FROM STACK;
DATATABLE [IOASSIGN] := COMPLEMENT RESULT;
PUSH RESULT TO STACK;

END;

f1s TIM

PROCEDURE TIM_SUB (TIMCH);
BEGIN '
POP RESULT FROM STACK;
IF RESULT = SFF THEN
BEGIN
CHECK BIT14 OF REGISTERTABLE [TIMCH];
IF BIT14 OF REGISTERTABLE [TIMCH] = SET THEN
DECHEMENT REGISTERTABLE [TIMCH];
IF BITO TO BIT 13 OF REGISTERTABLE [TIMCH] =0 THEN
SET BIT15 OF REGISTERTABLE [TIMCH];



PUSH RESULT TO STACK

END
ELSE
BEGIN
RESET BIT14, BIT15;
REGISTERTABLE [TIMCH] := TIMEREGISTER;
PUSH RESULT TO STACK;
END;
END;
A9 CNT

PROCEDURE CNT_SUB (CNTCH);
BEGIN
POP RESULT FROM STACK;
IF RESULT = SFF THEN

BEGIN
CHECK BIT14 OF REGISTERTABLE [TIMCH];
IF BIT14 OF REGISTERTABLE [TIMCH] = SET THEN
DECHEMENT REGISTERTABLE [TIMCHJ;
IF BITO TO BIT 13 OF REGISTERTABLE [TIMCH] =0 THEN
SET BIT15 OF REGISTERTABLE [TIMCH]

PUSH RESULT TO STACK

END

ELSE

BEGIN
RESET BIT14, BIT15;
REGISTERTABLE [TIMCH] := TIMEREGISTER;
PUSH RESULT TO STACK;

END;

END;

>
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Figure 2. PIC Pin Assignment
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(a) Z84011 Functlonal Block Diagram

Figure 1. PIC Functional Block Diagram
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Figure 1. PIC Functional Block Diagram (Continued)
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ADVANCE
INFORMATION

SHTB1788

DIFFEREMTIAL BUS TRANSCEIVER

D281D. ALY 1298

Bidirectional Transceiver

Meets EIA Standards N8-422A and CCITT
Recommandations V.11 and X.27

® Dasigned for Multipoint Transinission on
Long Bus Lines In Nolsy Environments

® 3-State Driver and Recnaiver Outputs
® Indlvidual Driver and Recaiver Enables

® Wide Poshtive and Negativa Input/Output
Bus Voltage Ranges

® Driver Output Capability +* 680 mA Max

® Thermal Shutdown Protectlon

® Driver Positive and Nagative Current
Limiting

® Recelver Input lmpedance 12 k() Min
® Recelver Input Sensitivity +200 VvV
®  Recaiver Input Hystarmnsis 50 mV Typ

®  Operatas lrom Single 5 Vol Supply

® Low Power Ranuitaments

description

The SN75176B differennal s transcaivar s a
manolithic integrated circuit designed for
bidirectional data conununication on multipoint
bus tansnussion lines. It is designed for
balancad transmission lines and meets EIA
Standard RS-422A and CCITT Recommen.
dations V.11 and X.27

The SNT75176B combines a three-state
dilferential line driver and a differantial input line
receiver both ol which aperata from a single
5-volt power supply. The driver and recelver
have active-high and active-low anables,
raspectively, that can be extarnally connectad
together to function as direction control. The
driver differantial outputs and the receiver
Aditlerantial mputs are connacted internally to
Torms ditferantinb inpi/ontput (/) bus ports that
are designed to of fer minitminn loading 10 the bus
whenever the driver is disabled or Mc@)~~Q
volts. Thesa ports feature wide positive and
negative common-imode volinge ranges making
the device suitable for pairty-line applications.

D.JG, OA P
DUAL.IN-LINE PACKAGE
(TOP VIEW)

REj? ] 3 vce
RE(]2 s
oe[]s s{1a

o(]s s{1GND

FUNCYION TABLE {DRIVER]

INPUT ENABLE ouTPUTS
o] [°}3 A 3
" H H
L H L
X L Z Z
FUNCTIOMN TABLE (RECEIVER)
OIFFERENTIAL INPUTS ENABLE ouTPUT
A-B RE R
Vip>02V L H
N2V <eVvip<nov [ ’
Vi< u7v L 8
x H 2z
" high tavel L low levnal, 7 ndelarmunaie,
x melevant. Z - hwghwmpedsnce inlf) .
logic symbal!
OE B\l EN1
AE 2 ndeng
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14) 19 +>— A
0 —— 7
19 4> ]
3] I’ }—4—-4
}
AR ——a—T2 o
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o fioi o= ting ergus Voo i TEXAS' IN STRUMENTS

NCORPORAT

AP Aerce sen oy
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114



SN7151768
DIFFERENTIAL BUS TRANSCEIVER

Tha driver is designed to handle loads up to B0 milliampares of sink or source current. The dover leatures
positive- and negativa-currant limiting and thermal shutdown for protection from line tuult conditions
Thermal shutdown is designad to occur at a junction temperature ot approximately 150°C. The recsiver
fzaturas 8 minimum input impsdance ot 12 ki), an input sensitivity of + 200 millivolts, and a typical input
hysteresis ot 50 millivolrs.

Tha SN751768B can be used in transmission iine applications smploying the SN75172 and SN75174
quadruple differential line drivers and SN75173 and SN75175 quadruple diffsrential hne recuivers

ichamatics of inputs and outputs

EQUIVALENT OF EACH INPUT TYPICAL OF A ANO B 1/0 POATS TYPICAL OF RECEIVER QUIPUT
Yo —————— ——— -- ~= veo Ny vt — vcc

W i LT
- (N

i , | O
| A R
P -- 158 %00 4
N Lo el
o0 3[—_~ ourrul
NO8a
¥ —— — - 7T
” Y

- —— aNOo
Oomor inout Ay = 300 NOM INPUTIOUTPLT 7T
Tredis brpwte: oy = B il NOM *ony

!

®oiute maximum ratings over operating free-air tamperature range (unleas otherwise norad)

Supply voltage, Vce (see Notsl) i 7V
Voltags at any bus terminal 10 ¥ao Nslv
Enable input voltage . . 585 BV
Continuous total dissipation at {or below) 259C (rew air temperatiro (sue Note 2):
D Package . . . 725 imw
JG Packags . . . . . = 4 825 mw
P Package . . . 1000 mw
Operating free-air temperature range 3 O&C 1o/ C

BQIES: 1. AR voltage values. except differenval input/ioutput bus vollage, are wilth 1ospirCl 10 nutwisk Yroumd tesnungl
2. For oparation above 25°C lres-aw lunmoeraline, Joiato the O uschaye to 464 W gt 20°C ot thu 1ety oi S8 MW/ C uiai:
the JG package 10 528 mW a1 70°C o1 the talw ot 8 6 1mWI“C, and durute thy P Packagu 1o 640 mW 51 /0 (L
of B.0 mWI*C. In the JG package. SN/51/6B chips vty glass tmountud

b the rale

fscommended operating conditions

MIN  NOM  MAX [ UNIT

Suwody voltage, Vee 475 5 528 v
Yollage at any bus tesrminal Isaparatsly or coimunon modu), Vi o vie 7! 12 v
Hoh-lavel Input voltags, V)i D. DE. and RE 2 v
Low-level inpul voitage. ViL 0. DE. and RE 08 v
Otersntal input voliage. Vip (see Note 3) t12 v
Disver =60 | maA
Hoh level output curient, |,
Okt Aucomvar - -400 | LA
. Oriver 60
Lew-devel output current. o InA
g Rocuivur 8
Operating kree-aic lemperature, Ty [o] 0 “C
e sigebrasc convention, whaere the less posiive (moru neyativel it 18 designated mmimmmn. 1s uswd 1 s Hata shuut hor Convnon
=mode nput vollage and threshold voitage levois Lidy
®QTE 3: Outerential iInputioutput bus voltage 1 mwasuiud at 1he BOIMIVUIUNG LBt unal A wilh respeit To thy MIVeI Ny turnial U

TEXAS INSTRUMENTS

INCONPORAICD
FOBT OFFiCE BOM 3413 . GaiLAB. 1EEAs 2rass 19 19§
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SH75178B
DIFFEREMTIAL BUS TRANSCEIVER

TYPICAL APPLICATION

N7s17ea

SN761788
£ -
é ) %
i 2 =1y b 1
]
= b
UP 10 32
TRANSCEIVERS
. e e
FIGURE 156. TYPICAL APPLICATION CIRCUIT
WIE 7. Tha kne should be terminatad 31 LOLH @NOS 1N 1S CHhal SCTLIS L BopLdsnce Sb hagths O B smam lans Shouil L xaspt as s

33 posmble

TExAs INSTRL‘J‘PA ENTS

INCOHPORAT
FOL) OFPICK BOK 3012 . Daliav. 10sas I3add

19-238
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PRODUCT SPECIFICATION

284011/C11

PARALLEL 1/0
CONTROLLER

FEATURES

m  784C00 Z80 CPU with CGC, Z84C30 Z80 CTC, five 8-
bit parallel ports.

B High speed operation (6/10 MHz).

B | ow power consumption in four operation modes:
.45 mA Typ. (Run mode).
6 mA Typ. (Idlet mode).

9mA Typ. (Idle2 mode; Not applicable to Z8401 1).
1 pA Typ. (Stop mode).

Wide operational voltage range (5V +10%).

B TTUCMOS compalible.

m 784011 leatures:
- Z84C00 280 CPU
- On-chip lour channel Counter Timer Controliear
(Z80 C1C).
- Built-in Clock Generator Controller (CGC
- Five 8-bil parallel ports.
- 100-pin QFP Package.
- Nosse lilter 1o CLK/TRG mpuis of theZs0 C !

B 784C11 lealures:
- All Z84011 lealtures
- Support of Idie 2 Moae
- Buill-in Walch Dog Timer (WOT).
- Power-on Resel and Resel E xtension
- Wailt Slate Generalor
- Simplitied £V Mode Seleclion
- Crystal Divide-by-One Option
- External Clock Input Option

GENERAL DESCRIPTION

The 784011 and Z84C11 Paralle! /O Controllers (PIC) are
CMQOS 8-bil microprocessors. They areintegraled with the
CIC and five 8-bit parallel ports inlo a single 100-pin QFP
(Quad Flal Pack) package. The Z84C11 is an upward
compalible version of the Z84011. Figure 1(a) shows lhe
block diagram of Z84011, and Figure 1(b) shows the block
diagram of the Z84C11. Figure 2 has pin assignments for
bolh versions. These high end superintegrated Parallel I/
O Contrallers are largeted for a broad range of applica-

lions ranging from embedded coniroller 10 enhancemoni:
cost reductions of exisling hardware using Z80 vases
discrete penpherals.

Hereinaller, the word PIC on Ihe description covernng both
versions (Z84C11and Z84011)isused. Use Z84C 1 10n Ihe
description which applies only 10 the Z84C 11, and use
Z84011 which applies only 1o the Z84011
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Address

0000
0001
0002
0003
0004
0005
0006
0007
0008
0009
0010
0011
0012
0013
0014
0015
001le
0017
cols
0019
0020
0021
0022
0023
0024
0025
0026
0027
0028
0029

Instruction

LD
LD

LATCH

LD

TIM
LDTIM

OR

ANDNOT
OUT

LD

LD
ANDNOTT IM
ORLD

OUT

LD

TIM

LDTIM

OR
ANDNOTT IM
OUT

TIM

LD

TIM

LD

OR

ORTIM
ANDNOT
ANDNOT
OUT

END

Area
0001
0702
1003
1003
0000
0000
0000
0002
0702
0002
1003
0000

0701
0002
0001
0001
0700
0002
0703
0003
0003
0002
0000
0703
0003
0003
0702
0703

Page

Timer/Counter Data
119

0020

0030

0050

0015



Page 1

Address Instruction Area Timer/Counter Data 120
0000 LD 0000
0001 OR 0800
0002 ANDNOT 0004
0003 ANDNOTTIM 0000
0004 ANDNOT 1000
0005 ouT 0800
0006 LDTIM 0000
0007 OR 0706
0008 ANDNOT 0001
0009 ANDNOT 0707
0010 ouT 0706
0011 LD 0001
0012 AND 0003
0013 OR 0705
0014 ANDNOT 0002
0015 AND 0005
0016 ouT 0705
0017 LD 0002
0018 OR 0704
0019 ANDNOT 0003
0020 ANDNOT 0705
0021 ouT 0704
0022 LD 0002
0023 AND 0005
0024 OR 0703
0025 ANDNOT 0004
0026 AND 0702
0027 ouT 0703
0028 LD 0004
0029 AND 0001
0030 OR 0707
0031 ANDNOT 0706
0032 ANDNOT 0000
0033 QUT 0707
0034 LD 1000
0035 AND 0000
0036 OR 0701
0037 AND 0007
0038 ANDNOT 0700
0039 ouT 0701
0040 LD 0004
0041 OR 0702
0042 ANDNOT 0005
0043 ANDNOT 0703
0044 ouT 0702
0045 LD 0006
0046 AND 0004
0047 OR 0700
0048 AND 0007
0049 ANDNOT 0701

0050 ouT 0700



Page 2

Address Instruction Area Timer/Counter Data 121

0051 LDNOT 0006

0052 AND 0004

0053 LD 0800

0054 OR 0700

0055 LATCH 1000

0056 LDNOT 0007

0057 AND 0000 .

0058 TIM 0000 0010

0059 END
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