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ABSTRACT

Using microprocessor , nowadays , has played very important
role in controling processes because of its accuracy and efficiency.
Moreover it can be applied for other controling jobs through different
softwares. Data transmission occurs between the ceontroling micro-
processor and microprocessor at control room. And in order to reducc
cables , that serial data transmission should be used.

This project is aimed to transmit a serial data between single-
board,;ia RS - 2B32C , using IC 3251‘as a serial port , using IC MC 1488
and MC 1489 to step up the voltage from 5 te 12 for a longer distance
of tranmission. And having input / output contrel port on both sides

of singleboard , which each can control 8 relays , by which is used to

céntrol equipments.
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12

Iwum‘Asynchronous

76543210<——BiLNo.a

CLIILILT]

4*“115

060 Invalid

01 Async mode, 1x Daud rate factor
10 Async mode, 16x Baud rate factor
11 Async mode,b4x Baud rate factor

00 § bits. per character
01 6 bits per character
10 7 bits per character
11 8 bits per character

OzPanty disable, l1=Panty cnable
0=0dd panty, l=Even panty
’ 00 Invalid
01 ‘llscop bit
l 10 12 stop bits

11 2%stop bits

o ot -
Ai=352 n15ant so4Unlu MODE WORD
. g - & AT WA -
ﬁwﬁhﬁaugu1ﬁlauwxua ( ENABLE ), tuntnlu RTS, DTR uoaar (AGPIVE)D
1.,.v d
inaldlun1s Handshake,Reset Error Flag,Internal Reset fals10aL 1000
ﬂqgu 3,3
4 ° o - .. el < Y 4 o !
LaonIANT 1IN 1aanTwuﬂuaeﬂwﬁhﬂ1uguua1 8251 NNSBUNSESUAS
> » ’ 4 o ¢ . ’ o . “« a
naga1n Tuluuanisde tuouMirasnisdeniolu 8251 219 nunazluninisidnun
- o ¢ -~ Ju ¢ “u
1u33dtnas dnque ( STATUS REGISTER ) Tuluwanassu  1dauMidesn1asuln
uv - o . < o - o ¢ ! - -~ -
TUZONA dunazluninsigwonlusadiegs dnqustduinelny 1 93dINT0LBOU
- - o ¢ v x - ot ¢
Tusunsunssdsvinluiadinas doqusla  usnatnudniuzninlusadiaes dnus

. v 4 L 4 1
LMAIUAINIS A UENAAANIIBY  TXRDY, RxRDY gera1dnsaldduginaingrivan

Uundutnassw ( INTERRUPT ) #ng  1un19.READ w38 WRITE DATA 1n

3.4 n19nsasdavdniug ( STATUS ) B8 8251

[

. .! - .f‘ - wed o
nsdeadenIn 8251 Y lalagouiuni1siaoual BHOAEINISTOATIS

L
]
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Ud‘ < L 4 rd J 1] - g s U l‘
lugng  Taoidussyasuin 1 lun  deunazunszunusgyineiy q Ay 3.
A1 L]

[o e s Jomre o o]

TRANSMIT ENABLE
1 = ENABLE
0 o OiSABLE

OATA TERMIMAL READY
HGH” Wil FORCE OTR
OUTPUT TO ZEROD

PECEIVE ENABLE
1 = ENABLE
0 = DXSABLE

2

SEND BREAX CHARACTER
1 « FOACES TsD “LOW"
0 = NORMAL OPERATION

- ERAOA RESET
1 « RESEY ERROA FLAGS
PE O FE

REOUEST TO SEND
“HIGH" wiLL FORCE ATS
OUTPUT TO ZERO

INTERNAL RESET

HIGH * AETUANS 82314 TO
MOOE INSTRAUC TION
FORMAT

ENTER HUNT MOOE *
— 1 o ENABLE SEARCH FOR
SYNC CHARACTERS

*{MAS NO EFFECT IN
ASYNC MOOE)

MOTE: ERROR RESET MUST BE PEAFORMED WHENEVER RIENABLE AND
ENTER HUNT ARE PROGAAMMED

COMMAND INSTRUCTION FORMAT

51U 3.3 n19t3o90nly COMMAND WORD
“

- 4

D1, D2, D6, D7 IMNBUANIUEVBIBEN 8251
[ TIRL 0440 .
TxRDY luiwdniue (STATUS BIT ) gsivu "1 vunvudivas

) . o

4 " " -~ 44
?:N ( TRASMIT BUFFER ) 1274 Uf TxRDY W#1 15 sgidu "¢g" nuvn- GTS="1"

4
' - o » -
unariuNouAUAY TxRDY D WAUIEA1T  LNa-~CES="O"

' o J - - q-‘i’
PE ( PARITY ERROR;) 1y "1 (UDLAARISHARAIANIINITAUAL

4
-l ot
qeand vy "¢" 1ny Set Bit ER luiaditnosdnius
“

L ] v

v 4
OE ( OVERRUN ERROR ) qetdu "1" 01 CPU 1uuﬂawuva§aw 8251

v v L

. Tl s Y A419n OE 3zan
sutwaun12luoMives Sy ( REQEIVER BUFFER ) ldjNmayaly 50
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“« d “ 4 ‘
Jtgnitu "¢" Taoignin ER luSdines dnque

ot v, ' ¥
FE ( FRAMING ERROR ) ldluzuiunisazdalaesudinu Tag FE

v v L

D
{4

-t af L4
sqetnog doue

Do

y "o 4o -~ ~ o - "en “ a
vy "1 nrseyansuniyIndasun FE qzanstovtiiu ¢ Taoitgnun ER Ty

On Dy =]

o o o

N Y =
T

Lo

NOTE 3

SAME OEFrINIONS AS VO PIS

PANTY EAROR

THE PE FLAG (S SET WHEN
A PAATY ERROA 18
OETECTED. IT 13 RESET BY
THE ER &7 OF THE
COMMAND INETRUCTION,
PE DOES HOT warwerT
OPERATION OF THE S231A

OVERRUN ERROR

THE OF FLAQ 18 SET WHEN
THE CPU DOES NOT READ
A CHARACTER BEFORE
THE NEXT ONE BECOMES
RPIABLE. (T 8 RESET BY
THE EA &T OF THE

OF DOES NOT paalrT

Mo 1: YAROY STTUS BT HAS DIFPERENT MEANINOS FAOM THE TRROY
ouTruT

PR TME PORMER 18 MOT CONOMONED 3Y CTS .., °

ANO ToEN; THE LTTER 18 CONDITIONED 8 80TH T8 AnD
TEN LE. ToROY STIUE BT « D8 SUFFER EMPTY

TRAOY PIN OUT = OB BUFFER EMPTY ¢ (CTS = 0 ¢ (TxEN = 1)

STATUS AEAD FOPMAT

“ a - - - L4
zﬂ 3.4 n1sentToIunpusadiaaT donus
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-' ’ -~ - ,
3.5 nAYTaulnadind ( INTERFACE ) 8251 nulul asmouniinos

uv 4 v.uo o
A18519A77U0 ( BAND RATE GENERATER ) ¥ladwsuangeasalunis
. v v L] 3
demoyaounsn  TagpayaunatunazdndvasnnIy TxD Tuaasn TxC, TxC/16, TxC/64
| L ] ‘. .|‘
uaruanasLgnonluardatasnl van
o :d vaJ J L
dunuArsansl TxC ULUAUAEAINUNYT CLK  Anmiavnl CcIk iy

L 1) v

- (u 4’.‘ -
duyduinasialuuiie ( INTERNAL TIMING ) Tu 8251  uaziiangnsuaotiy

1]
30 tw1gad TxC Tu oz« asudl vun

] 1 »
3.6 ﬂ?ﬂﬂWQTﬂiuﬂﬁuﬁ4—7Uﬁa§a

- Av‘ ¢ - o -~
duyarsaTnldauinasivdoy z2-8¢ 1duavsl 3.5

BAUD RATE CLK INPUT

740504
( AT O T
AT 2 7C
AS 3 X
20 | M 4] 74530 /
ADORESS< A3 S 8 1"
sus | A2 |
A1l 1
3t 4 |12
AD 12
\
20 ( oA, I 13
CONTROL | i RS 10
RESET FROM Z80 5{>c° l | 2
CLOCK FROM 280 ' | 20
T 741,532
/
7415245
\ 0 -
1 =~
1
D0 2 hs 27
D1 3 h7 28
02 4 he 1
! 280 | ‘o3 5 5 2
DATA { D4 ) ha s
BUS | ‘ps 7 h3 s
06 8 h2 7
oy 9 T )

-

51 3.5 299snlidlunsauinasiddny 2-8¢
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Tusunsn 1

_? ¢ “ o 2v.v~
1vaq 819n ( FLOW-CHART ) tUUﬂqgu 3.6 TuUsunsuulddanrones

v
o« o ' v

4 4 ¢
arssidansadinasdniuernlndg
- - L 4 1 L P ? N
Tunsens nﬁaq‘ﬂuaanqugﬂ ( Loop ) d<nan'ludn

o ¢ * o ] . ]
A 1ﬂﬂ4naswaqnsud1ﬂ1u Tagtuenin9dau

START

;

WRITE MODE WORD TO PORT 7D

SETUP 2 STOP BITS, ODD PARITY,
ENABLE PARITY 8-8IT CHARACTER
LENGTH

Y
WRITE COMMAND WORD
Tx ENABLE, Rx ENABLE, RESET
ERRORS

e

Y

WRITE Tx CHARACTER TO DATA
REGISTER

° A

T T
"IxBUFFER READ STATUS REGISTER
NOT EMPTY

Tx BUFFER EMPTY SEND NEXT
CHARACTER

sU 3.6 TLOW-CHART ®Bo<lusunsy 1



17

1400
1802

3EDD

LD A,DDDN
9370

OUT (7DM), A

X1 BAUD RATE MULTIPLIER

3E15 LD A,15H
1206 0370 OUT (7DH),A
;.
f TX ENABLE, RX ENABLE, RESET ERRORS
’
1808 3gs9 LOOPT LD A,LOH
180A  p37¢C OUT (7CH) A
180¢C DB?7D LooP2 IN A,(70K)
180€ [4:7%4 BIY 0,4
1810 cA0Ci18 JP 7,L00P2
1813 €30818 JP LOOP]
;
Tusunsu 1
; oo e -
1800 3EDD LD A,ODDR
1802 0370 OUT (70K}, A
1804 3€15 Lb A,15H
1806 0370 oUT (70H) 4

Aotk S Ne So Ne

1
1
1

8251 1S NOW INITIALIZED

FIRST THE DEVICE WILL WAIT FOR A CHAR
SENT TO 1T FROM THE TERMINAL

808 PB7D LOOPT IN A,(7DH)
B0A Y CBLF BIT 1,A
80¢C cAD818 JP 1,L00P1
WHEN WE REACH HERE A CHARACTER 1S REC
80F °B7C IN A, (7CH)
811 (%4 Lb B,A
WE WILL NOT ERROR CHECK THE DATA
NOW TO TRANSMIT THE DATA
212 v870 LOOP2 IN A, (TLH)
214 e&? 1T 0,4
[AYY cA1218 JP 2,L00P2

JLOAD TKE MODE WORD IN & REG
;OUTPUT TO THE 8251

2 STOP BITS, 0DD BARITY, ENABLE PARITY, 8 BITS /CHAR

JCCYMAND WORD IN A REG
SJOUTPUT TO 8251

SASCIY "1
sOUTPUT C(HARACTER YO TX
JREAD STATUS REGISTER
JTEST BIT O = 1%
JEUFFLR NOT £mFTY,

JBUFFER EMPTY, NEXT (HAR

";MODE VORD

JVMRITE TO 8251
SCOMMAND WORD
SWRITE 70 8251

ACTER 10 BE

JREAD THE STATUS REGISTER
;TEST B1T 01= 1
JNOT READY KEEP POLLING

EIVED

JREAD TRE CHARACTER

STATUS REGISTER
b0 =
NOT READY,

JREAD
JYEST

SXMIT KEEP POLLING

XMIT 1S READY TO ObTPUT ANOTHER.CHARACTER
»

819 78 Lo A,B

g1A D37¢C OUT (7CH),A

81¢ C30818 JP LOOPI .
END OF ECHKO ROUTINE

Tusuagy 2

SCHARACTER Y10 E251
SSTRRYT QUER AGAIW

KEEP POLLING °
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Tusunsu 2
¢ ¢ L -~ a‘l’ v o ' -~ o J
Trargramiduaagy 3.7 Tusunsuulgiaala ( ECHO ) a10nwsw

L N | P4

- o o L] - ' .
1Tadeuanina saualuaynss Taoninsida r‘imusmsm‘—ﬁqmn?amms

' ~ -~
gougtiduinornuldsunsn 1

START
| \
WRITE MODE WORD PORT 70H
8251 1S NOW
INITIALIZED
@ WRITE COMNMAND WORD PORT 7DH
w |
NO DATA RECEIVED READ STATUS REGISTER
T IN
FROM TERMINAL RECEIVE

\

CHARACTER FROM

S
TERMINAL

YES

READ DATA REGISTER |
GET RECEIVED CHARACTER )

B

TX BUFFER )
NOT EMPTY " READ STATUS REGISTER
\ TRANSMIT
) - CHARACTER BACK
1O TERMINAL

YES

WRITE RECEIVED CHARACTER
TO TX BUFFER (ECHO)

GO 703

U 3.7 FLOW-CHART po3lusunsu 2

4 . v L ¢ \V - -~ [
‘10% 8251 VI'-H’;U']N’\‘lﬁlUUWO‘ﬂ'\ﬂl{ﬂiMllUU RS-232C ABININNGUTUTEAY
‘ . < v . - v
Lawmwmann Pv-5v L -q2y——>+%oy UALABININTUSUTEAY RS-232¢ w03
v ]

vu - w a L S
8251 IuiuseAudngIopey Rs-232¢ 1N1TUAUAD L12v= 4oy VWU 45y g
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. v ., v AN .
quuul71ﬁ1u15n%ﬁ10ﬁWWMUﬁnu1ﬂTﬂnﬁiq Ad MC 1488  uar MC 1489
» 1

d4aslniqasassy 3.9

RS-232 OUTPUT |

~-12

RS-232 INPUT

o 4 .
sU 3.8 vasAlnoLLNTNEDIN 1T LUanUS sAL ANy

RS-232 SWIRE

51U 3.9 n15ldq9tu MC 1488 pay MC 1489
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- L 4
U Ao TMNﬂ ¢ llﬁsTHNﬂ 1 INUu

k.1 a1ine z8@-PIO Au Z8gP

741508 74LS138

A2
A >G|
' G2A A7 A8 AS A4 A3 A2 A1 A0
A7 | 8:8 DECODING = 6 0 1 0 t 1 X X
-
A8 (o] ;
AS B K4 4 ITE
Al A 9
SIGNALS :; #221C0
S{EB/A
FROM [224 2|07
m T
D8 3|ps
, 05 3s|os
D4 )04
03 40|03
02 1j02
o1 20{01
0o 19]00
L] . 7|
IORG -6 | IS
RB as|AD
0 2510
Z80-P10

sU 4.1 Nn1998 PIO N z8g
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qd‘ ' vu J
A udnqdsuuelunisne p1o 120U 288 1Agnz1B/A SELECT

204 pro d:¢ndivilauaseny A ®eez8g diuwn C/D SELECT I RLIER

] v

v ] v
- =l -~ =t
A vae 28¢ Taplfuaziianianie q Al

A1 A¢
* ¢ € q.u'v - ‘

¢ ¢ = mosn A DATA( ANNBTUAINONANUNOTM A)
s

¢ 1 = wHasn B DATA
¢ [ ] ., ¢

1 ¢ = wuasm A CONTROL ( ﬁqaﬁgqﬂauqqununasn A)
s

1 1 = Wasn B CONTROL

] v ¢

103U 4.1 »1CE was PIO AEAALBIAVLIL D MNNEDIAINDN THE
7415138 %4wﬁnwsnaﬂ1ﬁhnaﬂtﬂ1ﬁq1n A7 - A2 a3 Z8F uazdniy 4.1
qsgntauﬁtﬁa (=n 5E1;€baaﬁﬂ "g" ) nnn?qﬂZBﬂaéquaﬂtﬂsﬁﬁ A?-Aatﬁu
gg1 ¢ 11 ﬁhﬁutﬁauﬁlawA7~A2 dW;wﬁnwsnansﬁhﬁ1ﬂﬂsanauﬁhAn-mw TR

v« Y P
azlanasnuentasdansas hiiuae

wasuenLnsd ( g 16 ) na;wﬂgnxﬁan
2c A DATA
2D B DATA
2E A CONTROL
2F B CONTROL

L.2  a1slusunsuuasniIsnieunas 28¢-p1o Tvun ¢

-~ .\ x"‘d - v 4 4
ansuen1sniIeuees PIo lulvuaunae nﬂsnwﬂuwaswwgnTﬂsunsu

» v L 4 )
) ¢ -t

. v 3 < ¢ ¢ (]
muuwmﬂuwasmmmqm ;Iﬂ’lﬁﬁQﬂﬂyaﬂaﬂQ’]ﬂﬂﬂﬂ’ﬂﬂﬂﬂ'Nlﬂil‘l l‘S’\ﬁ']lﬂ‘im"lQ8l|Uﬂ
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] é - L 4 P4 L]
Tyusunsuunasnasnlaonieddse  aa 151asTusunsnlunasm 4 agTuTwnn 1 AL B
¢ ' <, ¥ 42 - ~ o ‘ ‘ Y
WO IN pplulvun ¢ ala  luniszesursisnisTusunsalunasn B i
¥ v ¢ 4
Tugunsntsnaal Usunguidadtaasaluan ¢ CONTROL REGISTER ) V@

v e ‘;’ v -t 8 v
TelunisidenTusantsniaeiu lunsautsaasTgaasssd 4. aquuLs1aeralUg-
N

4 ¢ d « ¢ e .
upsmvaInuaningd 2FH datduuaninidyadnsin B CONTROL I5n15 TS U TImN

v ‘¥

P GiR Vo aa “~va ¢
qﬂIﬂﬁnW?ﬁQﬂﬂEﬁqﬂﬂU1qalﬂﬂﬁﬁayaﬂﬂﬁﬂﬂiwuu 1 ( qun?WUﬂBWGTW By 2FH )
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v Péa J
uasjiﬁlgﬂnwagaquwﬁvﬁ "ﬁHKQﬁvugu” ( CONTROL WORD ) d& msuanwnen5an

- - LS v v 4
t3usunTuaidy mugu‘lnuﬁm'la'luzﬂn h.2

“« ' oa <« i L .v '
qwanqatwu11uwa1a ( D3-DZ ) tdu "1" uuainsenilu BRTO wswIn

¢

v 4! Pt - .
ﬁayﬂnaqmu‘lﬂ'lun 151800 TUANNIINILIUBDIND I

- v ‘o ' - “ ¥ vq
un D& war D5 uulunnamsnirsiuvsunsiutasnTvun  aguuisiszlvun
(]

14 ' ., v o -4 v‘. a o~ B
wedoenanlanta  dwsulunsansaasluidy “o" iuilaudunag

DY D8 D5 D4 D3 D2 DV .DO
M1 MO X X 1 ] b 1
~— —— —

\ﬁ
BINARY INDICATES
DECODE OF MOOE WORD
MODE 0.1.2.3 TO CONTROL
REGISTER

WE WILL WRITE OF AS THE CONTROL WORD

[}
- -4 - .
sU 4.2 nasdniagatnluadeaiuan

* - v v ] v ¢
d7uun D7 uag D6 uuqsﬂﬁﬁunwsuﬁﬂq11tSﬁnaqnwsﬁQsTUsunsuwosn

4 - v » 1 ‘l
nlaanﬂvﬂwaQWuTwuﬂﬂnTﬂﬂw

D7 D6 Tvuanisnhau

g. g 0
1 1
1 &2 N ' 2
1 1 3

ﬁqﬁuﬂﬁquWQWunws\ﬁanTwuﬂaqlﬂuﬁrﬁ dausuT vun %

4rg  dwmsul wun 1

‘ 8FE dmsulvun >

arg @ msulvun 3
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Wiumesn B lugvaunsannguaninlaghiuniqnasnuantasd 2DH  (wosw B DATA )

ANAl009l UsUNTIm 1
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t
c ’ ¢ [ ¢ i . )
: lUsunswwesn B 1lu teamin . B/A =1, C/D = T
: un D7 = 0 , D6 =0
150C JEQF LD AJOFH
! ® tl. ml/w‘
1502 D3E2F out (2ZFH) A H LRz \JFl’]'U(f;\lJ lmnu
P
H wogn B
'y oY v ¢ ' e\, ..
§ ! ﬁ\lﬂ’ﬂlil'ﬂ S4H tWTIU'FilIlf'I“SNI'l"IEIU?)ﬂN’l‘lﬂ’l"\\JU'J‘S'H B
H BR/a = 1  C/D=0
1504 IEH4 LD A,54H
v 1 r'4
1506 D3E2D ouT (2DH) AR 1 HVUDURANIUNIIURST B
[Y)
l [ é [ & =
H ['ll"illﬂ"almi]‘iﬂ A l.'llulﬂ"m'l:l\'l . B/ =00  C/D = 1
1508 FEOF LD A, OFH
- — ',ii - M- g 3 a r_ll c):/ [
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