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1 A . e - h - J 1= - L4 -
Twwnidiniuey  meghdnssisndsnuneseiie]iluifieredbinmenianes Faazearininedine

Aati®
1/0 Address Register Selected DLAB State
XF8 TX buffer 0 (write)
XF8 RX buffer 0 (read)
XF8 Divisor Latch LSB 1
XF9 Divisor Latch MSB 1
XF9 Interrupt Enable Register 0
XFA Interrupt Identification Register
XFB Line Control Register
XFC Modem Control Register
XFD Line Status Register
XFE Modem Status Register
XFF Reserved
- a 5\3
AW 61 meﬁum@%muaum BANULUBUNTH
FOULMUL  3FB
P o - a A P
ifunfuuaedwindnus 1 faenws @ D) Vllawslewiwin DLAB (el 7 289 3FB)
Widu o

FIUMUY  3F9

winden DLAB  Wif 0w shumbikafumnnlneidiviumusmeeeliifio

MsinaanIe  (nterrupt enable register) éaﬁﬂmﬂﬁﬂﬂﬁdﬁ

a o -

ol 4 07 =0

a A a o o

ol 3 sebiifiamsdadanzannliuiy
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fafl 2 eedlifamsiadanutlemsiudeysiiion
o A > a - v
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afi 0 eexliifemsindanaidebiudeys

esasmsmemuepiludnenlafiiendmiuflu 1 lwnmddeiRadedeyn 0000 001 10

“v - = o =3 0 ol a a4
Tinedni] Wererlifomstadanuila pc Fssiann uarlunsdifndomlumsiudexys

1. IBM. PC/AT Technical Reference. Serial/Parellel Adapter. Florida : 1984. pp.1-24.
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dpnuangiunmesdeyalumsfiesns fnueadondl

m o1 : fm 9 0 auwshdnys (O
0 0 5
0 1 6
1 0 7
] 1 8
fm 2 :  ANEI22Y Stop bit

0 : 1 Stop bit
1 . - 5 penss . 15 Stop bit

- 678 #dnes : 2 Stop bit

im 3 @  MINTAUMMNBAY parity
i 4 : UTANVIBRINMMAEBY  parity

0 : even parity
1 : odd paity

i 5 : Stuck parity

in 6 : Set breck
a = . oy
in 7 : DLAB  (fitnWUriuFnwWIsHmesau-p

Tuglit & Aastiunrasieyedl PC whaiimsly dniudwtasedeys ooomo Wiy
puvisi

FIAUMLY  3FD

uARIROEFnglumsRasns i
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fm 3 : 2uwes Stop bit TmswnuTianaaiu

fn 4 : (dedeyafiflu o famenannmiuds Frome) AnA
in 5 : wianas

fn 6 : denafilirugneniliud

W 7: =0

Tunssrnwmiinefuenanazanunsasneddlimnasiumisineirsildlaessuds 6
gmnsdenldllunady 8Os Freteiwmnineiineitutu Wunsdu Bos fazdaedamenuil
faadanld Inferupia Teresiasdsrmnmiioas i

FRawmaf AH = 0 (niidize communication port)

FP[awed AL = M 0 1 0

[}

Bde rate=9600, Even paity, 2 Stop bits, 7 Bits word length

FRawef DX = 1 (Com D

Tumsldnuuumsiadounzl  aufensfu RQ  (ntemupt  Requesh wnsaafiden
My (asnnidenidnaimsfemmnnaar 1 dwsiiu RQd Avlanssi Rea Windenflasriansin
WeMaReEn Interupt mosk 71 OCWI (Operation Confrol Word 1) 489 IC 8259 (oort (521 Wignslas
(c 8259 vhwthilmuarmsindanzradhilarenioned eiliunarsied

- @i nferupt mosk BN ort (521

- Y Interrupt mask €W RQ4 adly
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- @BeundulUvidn

v
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Fumaurie 3 @ewihildunsiledall Port (52) = Port($2) and SEF

612 naawsuNn1sgniu PC

z AR vl
Tumsemaililamefaseffu pC axilgauilidanin Host ik unit dwiwhiid
o Z - v £ = P > i P S v o v . Va
fadu Avewiwnmniwedingiin Host ik unit Wesdiiadinmds wenanguundaedirnune i
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al 61 uwdr awfiwnimeitug Tl dsia sl
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Device no. 0 Qip SWD
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WelhegwsudlRdlidoullunasiey  setup Weusmamwiley  Fonadieauinsnu
Wdwes Host ik unit AR BusAndinepiisng i lumadewsierlilnsmenfianel Host ink

it Wirvuaguninmade:sieesneada il sausnalugil 62

Host link unit Host computer
g e " cf e 0
SG = - - SG
SD SD
RD RD
RS RS
iy g

Shielded wire

P ' «
alfl 62 : madewsielilamenRusediu PC

6.2 NITAIUANNITYINNIU

621 Frdsluns@agnsres PC

pc Wisumerndwinqldtwaildmugumahnuses pC chumdlilsenfmefnning

18 ) e v = ) g ° \ J = g A
wisdfsindaafwndddinrameddlunniligs P dwinepeigunsusadunli 63

[ 1 I | 1
@ . x  RPax YN < o S s Rk D
| | i | |
N\ SN YN /N /\ &
Device No. Header Text FCS Terminator
(“XX" is a decimal number (Refer to Chapter 7.)
Progroio 31 ) : CR (carriage return)
FCS calculation range

ol 63: plumreshds

Andmnphdnsdadwiwmingnes @ we 2 lfiihlasieail Device no. 2
Wrinsldif 00 luu Header Aesistasindeild amiufhumousesiays usrludiu FCS Grame
check sum) awsawumanlusunaudslusfiawnh FCs uaslinvihedndeing = uez sWaTeY Carriage

retun M 2 fadnustisonBundn Terminator' 1w Cariage Return (3anfdn Delimiter



Tumsfemnsaciplunmedilsinnes  ProtocoD Fuandluplil 64 authrinlunsdififesa
fannminasddlily 1w avdaviutaiuvieu-uecdaddliiesien PC axfliindildeyasiaBinlangann
msld Delmiter Tovhedeyauvu Terminator  PC fiemerfufiaes Deimiter  nduTl amussuuiay
gnansodedayasia 1y leviuiaelfassadauinsioe uauiledsiayarngainelili pC assesTiavihesio

Terminator Teiimnazesmasianfifmudarnelunii 65

) Command block
Command block Start frame End frame.
] <] ] 2 S
Zls El Z2ls| 5 |al2 = |0l 8
olo| X (Rl olel 3 E = dors=
Hostcomputer || &l & |OIE %% L = i g
al* & a ¥ =
s 5 S| S
2| 2 o ]
: g o|8 % |92 E 2|3 % 8 (o
Host link unit 218l @ 21E =el ~ = £
T (5} o '51_)
o -
Response block Request for next frame transmission  Response block
alil 64 : Wsles
First frame (127 characters or fewer) :
I 1 | ]
@ HX X Pk P
[ | - | . I
A EETAY 3N 2 A /
Device No. Header Text No. 1 (119 characters or fewer) FCS Delimiter
‘Intermediate frame (124 characters or fewer)
|
X X D
l
X /\ =\ /
Text No. 2 (121 characters or fewer) FCS Delimiter

End frame (124 characters or fewer)

i |
TR e X )
| |
\ b N LAY T
Text No. 3 (120 characters or fewer) FCS Terminator

P
s 65 : TUMIBANG
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Adwineiiinldumaddlunaillée pc Sl
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1 ANRIEANTELIUNSEEIY  (niticize) Whusndusnngdld pc  1Wadanszuauns

Guribil Siphuesdunnsndlianniddupusaduplil 66

Abort command format

I I i :
@  Device No. X Z Fcl)s ¥ ] )
| X10' | X10° | [ |

Initial command format

< o 3
sl 66 : AAY Inificlize Uaz Abort

o o a = o &
2 Andsen@nmsyihau (Abort) ¢ Sgtndusnslupif 66

3. Fdwagaumsdedns (esh : livageumsfesns fuuuduandugd 67 win PC

dnlafavdrndafindian  Response  format D win PC Lignunsavienudndsliazmaundiansiog

Response format 2 Taeanwspasie Completion code Wazwn PC Talanunsognugauiarawnds lias

RAUAIE Response format 3

3. OMRON. OMRON user's manual. Host Link Unit (for SYSMAC C Series). Japan : OMRON Tateisi electronics co. pp. 35-69.



Command format
I ! | | i
. Any characters (118 characters max.)
C Dev:ce No', T S ) other than carriage return FCS X : )
| X10' | X10 | I ;
Header code ; Terminator
Response format 1
This is the normal response.
i Devi : N ;i Any characters (118 characters max.) i :
evice No. .
@ ; w. ° T S ) other than carriage return FCS X )
[ X10' | X10 | |
Header code Terminator

Response format 2
This response is returned from the host link unit when it cannot process
the command. The error is identified by the completion code.

i 1 i Completion | i i
@ DeviceNo.| T S | code SO S
i X10' | X10° | X16' | X16° | i |

Response format 3
This response is returned if the host link unit cannot read the command's
header code. '

| | | 1 |
@ DeviceNo.| I ¢ | Fos |.x )
| X10' | X10° l l I

g‘ﬂﬁ 67 . AR Test WAz Response format




ode?

4. ndadenlilauns (wiite ) @ Mddnusudilansusiamaluhli pC Splunduaadlu
gl 68 win pc llamnmdudn Heoder W azmewiny Response format2 uAzuIN PC Fuuaz
ila u‘:‘mﬁm‘iﬂﬂmwmmﬁuﬁuﬂﬂvftﬂmuqmm‘[ﬂmﬂmﬁm’lﬁm’lﬁ flazmausing Response format 1 1ae
wmnlfuaudnla Completion code aziidnilu 00 wnmawsiae  Completion code B uanvinfe

fywn @znenfia Completion code  lumemdw

Command format

= I @i - :
@ DeviceNo. | W P =—pogam ————=~ F(l)s X )
| X10' | X10° | *x16' | X18%42K18" | X16°1 | !
% X &
Header code  Up to maximum memory size Terminator

Response format 1

Completion code “00" indicates normal response. Any other end code
indicates the host link unit cannot process the command due to the error
indicated by the completion code.

bt I i Completion.} - !
@ DeviceNo.| W P | "code | FCS | X )
[ X10' | X10° i F x16' 1 x16°] "4

Response format 2
This response is returned from the host link unit when it cannot read the
command's header code.

| | I [ I
@ DeviceNo. | I C FCS X )
| X10' | X10° | | |

j‘ﬂﬁ 68 @ A& Write Uaz Response format

5 fdnililunm Read : Advithinldvageudinnmadeuiisunsinignianie
fpludueadugd 69 wn pC inlafeegiummannunhosmnudien1ibimeenfomedn

Response format]



@00

Command format

! | | | |
@ DeviceNo.| R P FCS X )

| X10' | X10° | | 1
Nt o =,
Header code Terminator
Response format 1

This is the normal response. .

! b, | | Completion ! ! | i i ! i
@ DeviceNo.| R P C(',’de — Program » FCS | X ®
| X10' | X10° | X16" | X16°! X16' | X16°! X16' | ><151!_,H? ! | i
Header code *“0Q" for normal Memory size Terminator
completion
Response format 2

This response is returned from the host link unit when it cannot process
the command. The erroris identified by the completion code.

[ ! i i | Completion | ! E ;
@ DeviceNo.| R P l LN Fog 1 X C )
[ X10" | X10° L | Xty xie°| | f
Response format 3
This response is returned if the host link unit cannot read the command's
header code.

! | ! | i
@ DeviceNo.| I ¢ FCS X o)
X100 x10°] | | !

>~ o ¥
U7l 69 : Fda Read AL Response format

- : ' v =
Complefion code A8 ia#l PC ameunduan iRevenlifin PC FnethalarfuFndad

v & .
gl pC N 610 uame Completion code AN



909

%16 %167

Normal completion

Not executable in RUN mode

Not executable in MONITOR mode

Not executable with PROM mounted

Address over (data overflow)

Not executable in PROGRAM mode

Not executable in DEBUG mode

Not executable in LOCAL mode

Parity error

Framing error

Overrun

FCS error

Format error (parameter length error)

Entry number data error (parameter error, data code error, data
length error)

Instruction not found

1 8 Framelengtherror

1 9 Not executable (due to unexecuiable error clear,
non-registration of /O table, etc.)

I/0 table generation impossible (unrecognized remote I/O unit,
channel over, duplication of optical transmitting 1/O unit)
Abort due to parity ecror in transmit data under process
Abort due to framing error in transmit data under process
Abort due to overrun in transmit data under process

Abort due to FCS error in transmit data under process

Abort due to format error in transmit data under process
Abort due to entry number data error in transmit data under
process

Abort due to frame length error in transmit data under process
Unexecutable due to program area capacity other than 16K
bytes

o

_A_L_._L_L.A_AOOOO:_QOO
OB WN 20000 WN-—=O

D

N
o

>>»>>r >
(& I O N ™)

o >
o

=
s 610 : Completion code

622 NIANUILAT  FCS

FCS ﬁfﬂﬁou'?’ns'l‘ﬁsmqaﬂumquqrﬁawmi@qad’\i@q@ﬁlﬂ%ﬁmﬁﬂu’lﬂmnﬁfaqaﬁmmu‘éa
W wnfadiendl] PC fasmewshe Complefion code T mhuani  FCS awenhdenn fidlly
pC fusflusfun @ aufishfgavhe (dewwh Fos) wnidndeginesf Exclusve on) M auesLmnsn
ynieyn  ferliadndimileeninmnn 8 O Wi 4 lsindusia  Ascl 1 sdnus uee 4

Tusvdafiumis  ASCI 8n 1 sadnys feglin Fos a2 'l fusaslugdl en



Example:@lORH0031000158)1()

Device No. Header

@ 0100 0000

EOR

1 0011 0001
EOR

0 0011 0000
EOR

R 0101 _ 0010

0 0011 0000
EOR

1 0011 0001
Calculation 0101 1000

result /Conversionto ASCII

0011 0101 0011 1000
L T

|
FCS
|

Text

il 6n : mehuan FCs

FCS Terminator

[51e)]

iFeularidu Fes edmnnen Fos Ausadlusil o2 Tugy oopd 289 Fnds For

Hhumssnsnddundndagiveeiiuficsiinumuan gaReiiu  Hexs

ASCI aum 2 lus

Function HexS(Dec:byte):string;

var Rem : integer;
Hex : string;

Begin
Hex:='"';
While Dec>0 do
begin
Rem:=Dec mod 16;
Dec:=Dec div 16;
1f Rem=0 then Hex:='0'+Hex
1f Rem=1 then Hex:='1'+Hex
1f Rem=2 then Hex:='2'+Hex
If Rem=3 then Hex:='3'+Hex
1f Rem=4 then Hex:='&'+Hex
1f Rem=5 then Hex:='5"'+Hex
If Rem=6 then Hex:='6'+Hex
1f Rem=7 then Hex:='7"'+Hex
1f Rem=8 then Hex:='8'+Hex
1f Rem=9 then Hex:='9'+Hex
1f Rem=10 then Hex:='A'+Hex
1f Rem=11 then Hex:='B'+Hex
1f Rem=12 then Hex:='C'+Hex
If Rem=13 then Hex:='D'+Hex
1f Rem=14 then Hex:='E'+Hex
If Rem=15 then Hex:='F'+Hex;
end;

1f ord(Hex[0]1)=0 then Hex:='00';

If ord(Hex[0))=1 then Hex:='0'+Hex;

HexS:=Hex;

End;

Function FCS1(St:string):byte;
var Result,i : byte;
Begin

Result:=ord(St[11);

else
else
else
else
else
else
else
else
else
else
else
else
else
else
else

For i:=2 to.lengchSt) do Result:=Result xor ord(St[il);

FCS1:=Result;
End;

d “
a6 : Wiy FCs

= o ] v >
e dnsi Wi usia
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623 Tlsunsuviaenuuy

TasaaFrauan
Tumssdlusunssismellli pe fusmasdasanuldriewinasligilusunsuresmnlaly
annmfiAsenuseystunuash ity pe Tu 2 dmpugaetinunmesnuulieeguuy 1y dndeys
Funriewdadseeddlil e WadhandluslU Tunusmayldnbeemsaunn faflumagsonnedes
Lilnsmanfamedldtimiumnudnies SuRenidenulddly waerhuslienueias 2 Alalusl KBytes) 1N
s anthRssenlwinulsiflds pe dauwlsiile erog) Sdnunusiell
TxBuf = array(1.2048) of bytes;
Prog : TxBuf;
mnpeaeyafiaeddlid P Luwineafs Frome) axfimnadnfinglsanns 120 fdmus Fadu
lumssuihedeyauan 1 aft 2048 s fasdiasdsuivdesaliifuvintiasadldn viiiaanuuyliivaiens]
nna 100 Fanes  steeusieea b dvsuging  sellavhavineion  Deimier  wanvsgevhess
Tavihesiae Terminator
nnagallsunsy
Tulsunsugiag Transfer muﬁqﬁf-fmmm‘iﬂs}mﬂﬂﬂw PC 1l 613 uma DSD Tadtimunsutien
Transfer lufiusnasmmagaunsesnsrioy Teldimdmaseunasveaasdeniliunaliis PC wnlifidamnla
farerndednszuoumatishlmilis pC Gendm samiaeBunliliunation SencProgram  LiedRgl
Tunsileia pe wndslusunsdliée pe bignslasasudou uan error fiazligniin swuvRzsemmeiizes

PC withwnuan error gidin suufiasanasauvndetianann Tnelaridu EroNotHappen

C Transfer progranD - ErrorNotHappen(Whole program transfer without error) or abort

Communication OK

Initialize PC

Send program

A )
3% 613 : Tlaunsueies Transfer
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usunsien SencProgram YwhinudayeannuiideseiizuasdnddlUl pC wiiasann
Taunslwdd PC W axgninlneiltansar Tel{liefefiniemaudiriau Tnnendsaevilimaans
Tsunsuees PC Damanald Fseenuunliliunmies SencProgram 4 4aamayuusiely Tlsunsiiasangsd
mnahfmbeeudmes PC i (©-500, 32768 i 20486 Temewiu aufuliunndiesdng
wasgouTinaahengs NOP (No operation)’ fauafleumareinismnraieumsg i

sencProgram ffumeumahemsiusaduplil 614 Fusnaudauideny antiuards Head
se¥nds W PC fiau nlumsdeieymiendusndumane-ia aefedsy Head \RepFadtenivintiu
anntiuazaug)l 6 Al elidllanadmnavinty exeoss = 32768 T melugifusnazussgsiawls
PROG faernds NOP anmifudsenudanaanuitdunuasdaiuadiuu PROG Teannshumniuan uasBanld
Waunsuties Send (Regsltunsilil pc  Tuthgahesssiassemsmenann  PC reufiazlvihau

Tusavlu Tumssetiassiassaethwh 10 At inmewinganantl PC axfudaym Tabiu

SendProgram | Open file

@—— Send header code

¢— Repeat 16 times

B
Fill PROG with NOR
e Read 2048 bytes from file
¢— Send
J— Wiait for response

Close file

< '
gﬂ*n 614 : Wlsunsusion SendProgram
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Tsunsugies Send azddhlunailidh PC Teasthwsinduvaties nne 100 Fdnys
venanthasBenldfaiu Fes adunnen Fos ussswiehedenyaly ussllavheunswioe Deimiter vide
Terminator ufawingd Tsunmgiey Send TRsenlillsunmues Tx Fafhanhedniigalumsdaddaun
nenofa Tunse Tx 8 avanegeuanzsesiuni 3D Tl 5 TmuuwienTiaediaymEed dmdarudar
aegsdaamliihunia 38 1 fiadnus qqnfmwnuﬁamiﬂqa“lﬂuﬂaqlﬁLﬂuyJuuuﬁa’LupJﬁ 61 uazas i PC

Warifu ErrorNotHappen AsAsaRaL Complefion code 7 pc dweumndnlilunadlszy
grefesesudnnBeld dill Sewwmannesls FamArneiasnnareuanudoyalunlil 610 it
udafiazsenuliiEldneny uszmndhutigmiiaideminamwinenadetiananslumsds Fafuqmnills
(Aiaanngld Aeanuunililisunsdmmauditiguvaniies  demsdal pc danssuaumasadlel annti
dedanaluiEnaauils wilursmihunanlumseswinansuiidudn 0 Al weedmnmsdadelily
e fRsiuin sundessnnsadduanaifls Wiatauasmssaifiinnndn 50 Reddundl

nafndauaz

Wil RQHonde  Wedamsmsipdmnz  lesnnldeygnaldennsafiams
fadamzlien 2 s Ae WiRudeys uesindefemanny  Tunmi RQ4Hande i Awawmmeseudn
meddonsAifetuiy  eanananvgle Yt Tdnnalisiuni - A uasalaseylddnfnann
anve) 1o FeGun Al unmtesdamenuvsnieniiute  lunsdifadelanansdu  axBonlililunsuen
CommunicationError ‘hJmnmei'am‘fﬂzﬂmqulﬁ:ﬁ-ﬁwﬂudmﬁmﬂtum"n:u uszFanldlusunsueion
InffidizeComminication  \adanszunumsieiilul il 68 ueadlsunnuies RQsHonde  Tumadeu
Nlunmueialvidamsmsdndanvaviearen Compier drective iifhwwy Force far cals Tnsseysion
RaMIE  (SF4) e vimsBendlunaudestifnansns!  Segment) 18 usslumenGisiureaiie
Nunsasiadafillieesumafametadon:  etleridliAamsisdonafneiin - Recusive

interupt)  WarhmeRugamahnurediunassaeynabiverfumsindamny ilvilewsn

{$F+)
Procedure IRQ4Handle;
{$F-)
Interrupt;
var Event,C : byte;
Begin
Inline($FA); {Disable interrupt}

Event:=Port [$3FA]; - .
case Event of

$04  : ReceiveData;
$06 : CommunicationError;
end;
Port [$20]:=$64;  {Reset 8259:1RQ4}
Inline($FB); {Enable interrupt}

End;

o - o
A 615 : Wunadamsmadadone  IRQ4Honde
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nsfudeya

J - - ~ U kY v )

eRimmzinsiadaazuasnmudniideys it ssuudesFunldldsunsueen
ReceiveData faypasvemumdewianiiay 1 fodnys yn-pihdnus i bifemsiadon: 1 A%

P B e ) . : ' P -
HeRugadamnuar fsndnes Caioge  Refun Tusunsuties ReceiveData fduwmaunmsyinnuiall

- FNESNESTUNNANNEUMLY  3F8
- ihldsFadudammnu

- dwndu Caioge retun (S0D) usmvinAugaderny Widvunan DatoReady (u

T IauanIn brudenanuasLtawan

Procedure ReceiveData;
var c:byte;
Begin
c:=Port[$3F8];
DataIn:=DataIn+chr (c) ;
If (c=$%$0D) then
‘Begin
DataReady:=true;
Data:=DatalIn;
DataIn:="'"';
End;
End;

A '
s 616 : Tunnuies ReceiveData

6.3 Tulsunsuuan
) v de & s -
Tusunsuivhmhidamenumeluligamsdalilangdi Function Chart Transfer, FCT) H U
peumhnuwiusadluplil 67 lufmeu show sefup AxuiAIWARNERBWINMAIEY Host nk unit 1l

MPFINRReFN FWwmeu Test communication fhummeseumsiasns Temamegeuwiafu 2 duseu

te

v ) v : A -4 o
UALULINAENARALANEFNAY Test 289 PC UAZIUAAUN 2 quypaeuNadeulllsunsiad PC wnveaauyy 2

=2

dupaeihu avflednanunsndeanstaiuly dumeu Transfer himagallsunsusiannaluliléis PC
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