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ABSTRACT
The purpose of this project .Is to study the working of typical of Protocol
X.25/HDLC data communications. The way of study are as follows:
1. To study computer network
The computer network system is divided into 2 categories according to the
speed of data transmission, distance and type of service. They are:

a) LAN (Local Area Network)

b) WAN (Wide Area Network)
For this project WAN (WAN X.25/HDLC according to ISO standard) is
studied.
2. To study Protocol
Protocol HDLC is second level specified by 1SO and it connected by physical
lavel and it working in data communications sending / receiving by a frame.
The Chip 8273 is control that.
3. To study 8273 and Port while are used for checking Protocol
HDLC/SDLC
That means the study of structure of the IC 8273 chip, instruction
solfware , operation solfware, and 8273 instruction useage.
4. To design and compose 2 circuit boards.
5. To write the operation control program by using the Assembly

Language.



6. The Experimental Step

- To install each of 2 circuit board mentioned above in each of 2

sets of computers.

- To connect the cables between two computer.

- To enter the operating instruction into the computers.
The result of this experiment is that the two circuit board can communicate
each other. But it is not suitable for using them because of the low
speed of recelving and transmitting data. It is successory to improve the

speed to be high.
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ANNAIAL T Comnand(01)

PS SS
§—————
Response(01)

Address 01
Point-to-Point '

-Ps‘
Command (01) Command (03)
Jr ‘-'
Response(01) Response(03)
T SS I SS
Add o1 03

Multi-Point
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(DTE)CS (DCE)CS
Command(01)
PS P SS
Response(01) add=01
SS Command(03) - PS
add=03|
Response(03)

PS = Primary Station ( Master )

SS = Secondary Station { Slave )

CS = Combine Station
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2.2 glunvaaansy (Frame format)

/

Start-of-frame *

delimiter

Frame header

Information
field

Frame
check
, sequence

End-of-frame
delimiter

8 8

© 8 8

~ Numb

Flag

Address [ Control

‘ Flag

~<— Direction of transmission
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gnivualasianiiuddrydessesdaumnassissiantdu 10 Duaunldlu
v v ] - L 7 -4
MIaUNIN Uasuasiannmnisiudayatesusazanil ussyssinmgainens
- ¢ * - 4 4 4 L 4 -~ 1
WeN "~ Unnumbered  Tegnrinmualaaiafiiiudfyvies aasdausnazdiasiisn
J 1 L[] ! Ld [
wWu 11t dudsnn i lunnsdediusnds wia Awmaufulunisaougussuy 1y
dl 1] - 4’ 3 v [ [ ' d' ]
nsanunisidansanisunidanns g anma gy dmiudausin - fegnielu

| 73
Vo o

LIAAILAN dNnTneBLNedA

CONTROL FIELD BITS
2 3 41516 7 8
N(S) P/F N{R)
0] S S {PIF N(R)
]I M MIP/FFIM M M

BIT ORDER

| frame format.
S frame format
U frame format

G S FUY IS

9 (D)
! EXTENDED CONTROL FIELD BITS
. 1st Octet 2nd Octet
BIT ORDER 112 3 4 56 7 8{9/10111213141516
¢ |1 frame format 0 N(S) P N(R)
S frame format 1]10|S S 000 0}/ N(R)
U frame format 1f1fMM « MMM(FIO 0O 00000

* The value of this bit is undefined
LEGEND

N{S) = Send Sequence Number

N(R) = Receive Sequence Number

P/F = Poli/Final Bit

S = Supervisory Bits
| M = Modifier Bits £ -
: 9 (V)

i
J d : 3 - -
Un 24 maadeulvaamtivie nianesuRy 8 Tn (w)usenuew 16 Tin

Nn. N(S) (send sequence ﬁumber) 'l.'i'lumsmuqu n’1‘:‘1‘l«1a&ﬂ~ll‘l’ﬂgﬂ
nelfillusfivendndumeniivinle

2. N(R)(receive sequence number) lilunismiuaumsinaveciaya
Taethesidlusnfiuendiaedn asldsumenselddumaduile vle iuid
vendunndbisnneofuld dundivials dwiurneusy s AmaLLfias
AINAIAL

A. P/F(Poll/Final) M2 poll wunedamrfigoniilagoiiviiedemds
WWinaniivilaiedesnsmsmeundy iz fina mnefensianniifignrin

v [ 1
nsaauusiants poll WU aviulddinis poll azfasfuinsud g
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iane uazavsiaanwuatn P/F Willaudu 1t widufu o aclbihanag
poll  fufun?  final  anfiafusuiidudmeLFuIEYe uatardearimuan
P/F WilAudu 1* widudu ‘00 azlitfians  final

. S ( Supervisory code ) Lﬂusﬁﬂﬁﬁwumﬂﬁqﬂ;@ UALANAALTLAIUARS

gt 25 vaursumIuANUATgUR

S_FRAMES : BITS

COMMANDS/RESPONSES 3 4

RR — Receive Ready 0 0

REJ — Rejact 0 1

RNR — Recelve Non Ready 1 0

SREJ — Selective Rejact - 1 1
U FRAMES CONTROL FIELD BITS
COMMANDS RESPONSES . 3 4 6 7 8
SNRM 0 0 0 0 1
SNRME | 1 1 0 1 1
SARM ‘| om 1._1 0 0 o
SARME. " . 1 1 0 1 0
SABM b 1 1 1 0 o
SABME 1 1 1 1 0
DISC RD® 0 0 0 1 .0
UA 0 0 1 1 0
SIM RIM 1 0 0 0 o0
TEST TEST . 0 0 1 1 1
XID XID 1 1 1 0 1
9] Y]] 0 0 0 0 0
FRMR 1 0 0 o0 1

Un 25 sageAdauaAmeUL

s J N 4 v * « o
R. M { Unnumbered code ) Lﬁuwawmuumﬂmﬁqua:mmum N

me‘luzllﬁ 25 U9UNTN  unnumbered
4' - ) -~ [-4 vA’ 1V J
AU Hl[”lﬂ'JUf']JJ"WN‘ﬂu']ﬂ 8 Via 16 umn‘lmuﬂqnumsmuumaq

:’I J - ° [
suudu ) lunsdiifuuuy 8 Gn axisonilansoiusedayaldgegn
7 wsn Fasiaiu (modulo8 ) Taglisiassenismeunduannanniinsadiasuey

lunsdiiduuuy 16 Da asvilanflannsofudedeyaiuly gega 127
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WrNAAFafY . ( modulo-128 ) Tae ‘lislassanimmeunsusinanitinseriudny

[ 4
2.6 LIATAYA
} 74 ol . ' - v e [ v 4‘
wadeys Nuwaduduriees 8 fa Wdwiuusqtayada

: 1 r’ J 1 ::
M U rssinsinaeaiegluduigendniules

2.7 \UARTISHANGH

wansagaus Jauna 16 Oaduieafldlunismmassusiny
by o’ . .
gniasreansnlifuidanenelaaldudnnnsees  CRC ( Cydlic Redundancy
Code ) g miulnsinaas HOLC 14 X6 +x12 x5 41 iflu  generator
polynomial
| I & ‘ -~ & @ 4 o~ 5 o & o (-3
Andsiuaziiud siaundnildraei Anduniala azmilausuundn
TildnmzasyinWinsiudansinereatiananaldussdibisenadasfudanivun
4 U ) ) * L) i ]
Anaaie pnlilsclavedayadedld nautlatdyguiinlélneddidondn  ans
unsndaduel (Zero bit insertion ) Taufidiarwumdndrnailildundn ( anidu
Y ) { Y ] ' - : ] @ o 1 e
A abort sy idle) WeliDahiAudu 1 Rstuetieies 5 DaRnseny
azvinaunands 0 adllushumiedt 6 1ane uas umwaq'\umuumnm‘lﬂ
fazgnideul) 1 siumeyn q O fuaadlugud 2.6 evanemienmany
o du 3 3 .Y ».dl - [ Ve v - < j 4
anwoutidull favm U 0" eanuacideudaludumiadaluidn 1 On fagld
foyaiAundunn dwfu e abort uar idle meMARdn 0" uAsANAN

1 dusauou 7 uazede Yan 15 DmBasefunNaIsy

Stuffed blla

// .y

. 11111101111111111_10111110

1 P |

R ; 1

o o a
n 26 dnwoustesnisunsnuasieda  o”
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2.8 Anwuznsdursilsnausadnsinaaa HDLC
U- Frame ( Unnumbered frame ) 9@ wm¥u Link Control téun
1. SABM {( Set Asynchronous‘ Balance Mode ) U Command ﬁ"l'h’
@MU Set up vda Initial ST Frame Level (X265 Level 2) \Nawagu
R1n  Disconnect Mode N7 Operational Mode ﬁ'l’fi’lumﬁud«”mqaﬁu
syl wanannti Sarinl Sending WAY Receiving Counter gnlgsuilu 0"
Fatnie Guguilml
2. UA (Unnumbered Acknowledge ) iflu Response ﬁ'mau?u SABM
l.ﬁ'ﬂn’l"]ij Operational Mode AINA19
3. Disc { Disconnect} LW Command V;Vf'l'lﬁtﬂﬁ;ﬂumn Operational-
Mode suflu Disconnect Mode dvlaimunsnfudedasarile
4. DM ( Disconnect Mode ) il Response fwhi 2 atiname
41 ralianfigunl d4  Command SABM wwlewldu
\ing Operational Mode
4.2 \flu Response *Tl'uandﬁ'bimu'nmﬁ%j Operational-
Mode &
5. FRMR ( Frame Reject ) Wy Response ﬂf‘ﬂu Operational Mode
Wauflu Reject frame TAALUNAILUANM MY
51 Control field ﬁﬁﬂﬂnﬁ
52 [ Information field TignaiAulyl
53 Frame 7iA99fl information field usindufiidu sABM
\Husiu
‘5.4 Frame il Flow control (counter') favng
Information frame . (U Frame Viﬁﬁaqaﬁqﬁudamﬁmj uazil Counter
lunsmeuiude N(R) uarlunisdedia N(S) eldlu Fow and Error

Control AvsiatwlugN 27 n, 9, uaz A



old new old new

value value

Sending ™ — > ~— 1
Counter ol |2 11,0 1I0,0 ol.s |o
. i I O I
Receiving| — ’ — —
Counter 0 0 Of R |2
| | || ] -
Station A Station B
() )
2] S |2 01 S |1
| =l L | ||
— I0,2 — &
cl R |1 «~— 2l R |2
)
— — —— — —
2l S |3 I2,1 1] S |1
il R (1 2] R |2

(m)
gﬂf"; 2.7

« . Q. : T 1 4 - l ral
* Receiving Counter REIWNIUINENWATNUTY frame AN error
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Supervisory frame (S-frame) 194M5U Flow & Error Control

DTE DCE
| 100 . '
\\#
L .
.DTE must receive

a response before
I 3,0 can be sent

—— - o]

DCE has no information to
send to the DTE and so it
replics with an' RR

R P,

msld RR @mFuudadnlisu | Frames udn

v

- . DTE DCE

DCE is busy, it-accepts 1 1,0 but
cannot accept the next I [rame.
So it sends RNR 2

RNR 2

A timeout occurs

at the DTE so it
sends an RR that
asks "still busy?”

~

RR 2

RNR 2 (F bit set)

1505: “'yes, stitl busy*

------ OK now and ready lo receive the
| next | frame

7 RNR “w'luidawla Dusy

DTE DCE
100 |
1 11,0
[N \-—_ .

= =3famueu’1 1,0 arrives corrupted and
120 is discarded

\ ----- 12,0 arlves but the DCE s

. awailingan [ 1,0
REJ 1 _(P)

© DTEretransmils ... 110 So DCE sendsa REJ with
- 11,0 \ -=~e= the numberof the | frame

it is expecting

njs'h"ﬂdm REJ



DTE DCE

Disconnect "Mode Set up frame Level

— . e s mr > e At S s - e n fe o+ v n e e o v g A o i o e G B = . V- — - —

Operational- Mode

“—
Nete: I N(S), .-N(R).-

nstneleudeyalaeldina AR

2.9 nasAauugatays_( Acknowledgement )

Tnevialulunns Acknowledge |- frame Azl S-frame A8 RR, RNR,
vite REJ wiluunem3eeaasld |- frame @ndUNA Acknowledge Al T4

3und1  Imply Acknowledge

—

DTE - DCE DIE DCE

L0 10

RR, 2 | ‘y

Normal Acknowledge Imply Acknowledge

/
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26 Poll/ Final
fn Poll M4lu Command PaansléF Response. MALINALNA
Om Final 191U Response ‘/“;mﬂu?u Command ﬁddﬁﬁl Poll d1.
na5ldiim Poll / Final aldlu 2 dnwnizha
1. N1% Set Mode

2. N7 Re' - Transmission

— eme—. e b -

DTE DCE DTE DCE

‘ _ I10,0P

RR,1 F
Set Mode Re-Transmission
- [ 4 .
mailiend K To. Ty Ny Ny
K = @19 Outstanding frame NdeluTnelsisinasa Acknowledge
To = ld Timer dwfuAst Outstanding frame WnvumlazAl K

fauasAay Acknowledge nauly

Ty = W Timer @ wiumAauNIIMeL Acknowledge ndun law
Nlode Outstanding frame ATUAINAMUAAT K  UAA
Ny = iusnuoudavionuafieglu  Information frame ( laisu Flag )
-4 L 4 1 (K . .
ATHINNTAUBLIUBEYNL  Information field
J . | o X
No = Q17U Re - Transmission frame MRATU ( 29N frame usnAat)

AR INlAFY Acknowledge mantian Ty Wilvua
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Frame Nvaa

i

DTE
I 0’0_ ------- IO\O’
I L,0p === ==~ I&’
I 2,0 ——————— -‘&
I 3,0
* N
I 4,0 \\\\ RR, 3
\ \
NN
\ \
NN
\\ I 20 -
8 4,0
RR,5
I5,0 —--T-; = I 5,0
T, i5,0,P
1
. I5,0,P
Disc

S
T1 {*o,p’
\
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DTE ' DCE

User |
Higher Packet Frame b Frame Packet | Networr
Level. "Level Level Level Level . Protocols
hocesses & < > >
X.25 at Level 1
A A A
~X.25 at Level 2
-X.25 at Level 3 - e . ——————)

aduiu 2: n191anley DTE/DCE
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malizl  sqfynnoisi | 989 8273

fysnwol

NHELRTY

11

P v o
TFadtygyrnduasutinn

TUNTAY

fryoyed

Vce

GND

RESET

CS

DB7 - DBO

WR

RD

TxINT

RxINT

TxDRQ

40

20

4

24

19-12

10

11

3
Power Supply: TWiRen +5v
Ground:ng191

3 -l J -
Reset: ATy anullazuaARNNAAN'1"UAY

slAu iR 8273 agluannsladaau

nddifgaslassAdesnun douniesinuly
wndygnsesypasgnisAu iy

1'%

Chip Selectifudityguitiidendl

82739 uemmnAiaean0luns e e
faunudtyynd A1,A0,RDWR

Data Bus: {ludynyrtufiscsiaiuszuuia
Tulnslinnamef

Wiite Input:Atyeyrnuiueman
andn0tdudtyroudou Aldlunsaoy
aumstineten fayaudesndeandfiylui
8273

Read lnput:ﬁ’fym']mﬁuﬂﬂﬁﬂﬁnﬂan'O'l.ﬂu
ﬁ’tuty'nua'wuﬁ‘l'ﬁ'lum?muqumm"mT'au
FayavFasanunmanty 8273 T dg
Transmitter Interrupt: tHudtyryrcuim
Farresninde 7idFeredfienasld
WLt

Receiver Interrupt:tﬂuﬁ'tutmm‘i'mﬁilm:
npfu MdestaieRiniasuasifiitnng
Transmitter Data Request:ﬁfmmﬁmgﬂwﬂﬁ'
thelaudasysseudtamiotAnusuars273

gmdumamianulunisge

tunm

unm

A8
AN

funm

Buns

18PN

[ 4
aigh 4

(4
0FIYRA
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fydnwnd

RUNEINRT

"

d v d
Tedtynurniuasuiam

LTI

foynynd

RXDRQ

TxDACK

RxDACK

A1 - A0

TxD

TxC

RxD

RxC

32xCLK

DPLL

22-21

29

28

26

27

25

23

Receiver DMA Request:ﬁ'mmﬁug{m'm'lﬁ'
tlaudayasending 8273 waswmicaaany
a1 gwfumaineulunisiy

Transmitter DMA Acknowledge:lﬂuﬁ’tuty'\m
AoV DMA nndeiudel 8273 newniu
An Ieyrymlaudnlnia TXOMAE273
Receiver DMA Acknowledge:1fludnynyn o
POLFL DMA naafuTudels 8273 fudte
Weyrywinudnladia RxOMA Wy 8273
Address FRyaztianets 2 Fuilideslen
maden Faamasninlu 8273

Transmitter Data: mmiuﬁ'l'ﬁdw?ude-ﬁ'ﬂqa
uummnsu‘lﬂﬁuiﬂad’tytmmﬁams
Transmitter Clock:\flugitycyrtuuninagu
e Flumststaniafudayaiidseanty
Receiver Data:snuiduiiidviufudeyn
wuueynsangdedtygnfeans
Receiver Clock:Lﬂuﬁ'tumﬂtumﬂmm'fﬂu
msdalantafudeyaannioueniivu
W

32x ClockudryeyruunAmisien 13l
Wlunsdiu ebumuesielnniminnld
Aryoyrouuniinn 1x 1eesnnilguaninson
{unzaanaeasuls Faunisldanity
stluvuguURdtyyruunfing 32xdaniu
futasinm DPLL (1ilazdiagnsiend
nemiaiielilald)

Digital Phase Locked Loopzlﬂulﬂ’wfﬂmﬁ
annosediy RxC uazvitenxe le
&ryryrnuuninn 1x Lisunsown14prLL

qegninun Miiudtyeyrniuntng 32x

<
winyR

funm

funm

funm

funm

funm

<
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meni 3160 sqldyannsN 1 189 8273

foydnwnd | vunene %ﬂﬁ’mmﬁmuazuﬁﬁﬁ TUmI9N
1 foyoyos

FLAGDET |1 Flag Detect: {ludtyqaueviaiiifan | 1wsfyn
namsasgauuan azuendideirtesi
An1sFuunano1111110)99u91 1 unan

RTS 35 Request To Send:\lludtyayrnuiansiym 10w
2048273 Ainfanazdaions

CTS 30 Clear To Send: ludtyryni8unmpainnie | Sunm
uemidatumy ndauasiudayaann 8273

b 31 Carrier Detect:{ludtyry niduimaess273fl | dunm
Wlumsmsasdunsiudiunisdainlu
 uaz8273 anunsnihusulunisgude
yAUUATE RxD

PAg4 32-34 General purpose Input parts: 3¥AL AEANUW | BUNR
auwmeiignnsaswldian Ty
e fiiadeys

PB4 36-39 General purpose Output parts: 75'7!‘;] A41u190 mﬁvgm
Foueirmasuusmueiiaatiumg
e filadeys

CLK 3 Clock:Atyyandunfinn TTL Sunm

dawrlsznavuuashl 8273

23

Tefiwaf 8273 Wugunsalafuayuifianusiunzaganiesinuinginaea

afin SDLC Aatfunnszsing 4 inendesiutnelnpeail 8273 Asfumiailivia

v J 1}
vamua 8273 avmaupnlaon ndousdinchFaames (register) sine ) I

afmelu 8273 doudlsznaumelu 8273 usmaduusuniwngay Azl 3.1
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melu 8273 dstneudntfsmefiamue 7 Faswmefuasseg
- | etal cal 3 al o v o
N 31 wAsdFRAmaFIMIININIIVINUAT
1. Command register ThiFaawmegnlilunisdaugardanldaunu
N3YINANUTDN 8273
2. Parameter register ﬁ'\d’qmqﬁﬂd'qqnﬁﬂum'lu Command register
' v 1 13 A. - & Y =i . d"
wisiasnsdayainiAnNAiegniTeuadly  register 1
. 'Q x i L L 3 v
3. Status register 1FlunITuEMaDUNMARATUREALNTauANE
WIaN1TRIIMIE ( interrupt )
4. Result register ¥U@AINATEY immediate result TaRmAINNITLY
Aduneaiulale (1/0) wefmuey 8273
5. TXINT register ( Transmit Interrupt Result Register ) Huannadng
da P
AR nauaunrdeioya
6. RxINT register ( Receive Interrupt Result Register ) 11 uans
o« god A {2
uaansRIiAaINTLIUNNTiLTeyA
7. Test mode register 19lun1s  reset 8273  TaaruLIUNITVNY
gaWpId  ( software )
negaidfaameding q Havdelaguaniasd A0 Uar Al AIAITN

7 32



A1 | A0 | TxDACK | RxDACK | CS RD WR REGISTER

0 0 1 1 0 1 0 Command Register

0 0 1 1 0 0 1 Status  Register

0 1 1 1 0 1 0 Parameter Register

0 1 1 1 0 0 1 Result Register

1 0 1 1 0 1 0 Reset Register

1 0 1 1 0 0 1 TxINT Result Register
1 1 1 1 0 1 0 -

1 1 1 1 0 0 1 RxINT Result Register
b X 0 1 1 1 0 Transmit Data

X X 1 0 1 0 1 Receive Data

d / X7
FINNI32  PumbiredRawmef

3 ¥ e - 4

J 1} - o~ - J * J
nmadeusersutluiasroninimefidaiudyl 8273  Havwiininginaes

HDLC/SDLC sauamesnsudenlaasunsylu 7132
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P . 0/P RS-232
D0-D7 — —>
) (L EIA ]
HOLG/SOLC ¢
/P RS-232
»DECODER|—
32—i 4
CLK clock
an MHH
N2 32X
clock
/o
CHANNEL
;ﬂ?‘i 3.2

o . «
angll 32 lAusasufanlaesunsy 484 HDLC/ SDLC INTERFACE CARD

fasneudan 5 daumdnsaiine

- 8273 Saviwiihfiiuinetnees HOLC/SDLC

_DECODER ¥inwrhiirwuavsntianeda  duws / wensiws  Wiuszuu
ulnspaniomafiu 8273

2 ywthfwseead 477 MHz ielflunisrauguimundonsly
nshnsasswing IRy Ay 8273

- 32xCLOCK  AsWAmATNE 32 mﬁmmmsdﬁaqaL-?v'aﬁwuﬂﬁmﬂ
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madedieyauazianiuy  DPLL  lunsijdieyahléfu

-EIA  UFUTEAU / RATSALILINAYN AINTEALUNAUYEY  RS-232

3.2 n194a 8273 191U VO CHANNEL

medendl 8273 auhudmmedygane cs adliinannmsitAn
vpe 7405138 Wneatdnluiitesdsinddendeansnuasusueansalilag
e udiiesunkaesdind  (WuiifAe DIP switch ) Aeatilunsanviniu
dwfuutiifives 74LS688 TasvhnnsuluuifiuuAitesiunn 2 'qm?;qndm'hm
N1 Py-P7 WA Qp-Qy ﬁﬁuvgmfvﬁ 2 qavinriuuan mﬁvgmﬁm P=Q
arlWiavinmiduaedn 0" adnluaeas Py-P; 189 74LS688  mRriuLeAlnTA
in Ag-A1 Twwasfin Q- Qg safupa MU A Ty Pullup
( Anfnsssiuusediliiusedn 1t Wlunsdfibifdunaidaun uaen Qp - g
fasdatuandarodumiiees  DIP switch  doudaullanednfumilees  DIP
switth tuazseainand  (aedn o) Wasfudusnihing ON' DIP switch
seslaaniuiadlafusedn 0 luunisiifn  DIP switch Fisterfuanlagn "OFF
sufadlffuaedn metﬂmmnﬁuwm?{m P1-P7 (usmnsd Ag-Aqq)

v
o v

Feawhiuduwafisn  Qp-q;  Awdd fusulasuulas nadia DIP switch
wariifasyilfuemmsaln 4 - Aqy eseriutn Py - Py FunlAeuuag
aldfanRevinliiesiyntes 7415688 wepmlEvinldanansawldsuulasdn
anasafigaenisasildnlfinendt ABnAldauLL  Fixed dout Py Avde
fudtyys AEN  Taman Qp  seriusedn "0° neseludnenist e
Haarlili  74Lse88  vinnsAlAnlusewdnesuounte DMA  Yiuieewivm
AN M P=Q w8 74L5688 il axgmitl/l4lunng funda 74Ls138 Ay
78 OPswitch 1 3 uaz 4 OFF WAlAndoudy 745138 uay 74LS139
Ffausinesm 0300H @i O31FH 49 8273 44 8273 azléwafm  0302H - 0303H
dgviuidaududeyauasnesn  031CH - 031F H  dmiuidaugnidameinelu

sauanlugy 3.3
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25
2LOV'MN—‘E
{1l RI-R?
5 10K X8
2 u1
U2 8273
16 52 "‘“’W“’“’“ g ALse88
113 7 161 27 "G'o—_l_ u4 )
H—— 15 a4 V1
o= kb 2R
g % 5 a1 POR Ca3pbH
- . 4 ]
= > e5  YiLsiae
[a311A16 e B2 T gz vebif Bd TxDACK
Pé JE2 vipTE
[ a23] A5 Sul3] T3 el v2pls L 2drxvack
[A24]A7 g v3 Dy 24
[A26]A6 ¢ b3 3 v4 i —23d cs
[A26] A6 1] b2 7S Py
[A11]AEN 2] po PET bl e v2pt— 21 | ao
2
; At
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414 ArdaSuuuanzay  (Selective Receive Command)
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Aaduaninsauazasuuasganuiniugnsnad st inninve sy fudaniias
wamassuasArLAnazgninluguedneteudiays waz RO, R AdazviauAdny

annWaddayaifinanans

415 Ardapsianiian1sil  (Receive Disable Command)
mafuansnWasedaldlaonisldmd Aaadia  nefu Adl
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| COMMAND HEX CODE| PARAMETER RESULT RxI/R
GENERAL RECEIVE Co B0, B1 RIC,RO,R1,A,(
SELECTIVE RECEIVE C1 BO,B1,A1,A2RIC,R0,R1,A,Q
SELECTIVE LOOP RECEIVH C2 BO, B1,A1,A2 RIC,RO,Rt1 A, q
DISABLE RECEIVER C5 NONE NONE

4 4 ; [
a1 4.8 aglAndaniaiy

SYANRANS 2 SUALUIN Hunadngannmsfumssdl error - free M8
ann Aadesuvialyl  ( General receive command ) wdatsnsuliatnagneiana
AngusnargnaIngL FAMAdauLanzad  ( Selective receive command ) 1349
eihwuusssuawvieql sinnadwsusnazindatuumdin - Al WATIVIRNA
inEranweibadumndiu A2 luudaznsdl mundaanndunefiwsiniaiy
fanuanmiv mi’m‘leﬁmuVTfJﬁnmmmﬂwMfaa‘nfm'lu‘lﬂ‘la'ﬁv’nmr’i'\ﬁ'wfq?uuan 100
Wy e Wunsdnassifuivesfu (B0, B1) uaz 1 wsn 80 ud
Fuldatnagneias ﬂ'"nzgmm'nmmmLﬂ?uﬁia‘lﬂﬁmmm%’ﬁlﬁmﬂﬂs'mf-nnm?‘l'ii'
fnde naslel (nng Rim BO waz B1 Ra 20 uvi fevihmnl iR
D drdanaiuinindeannnisiu wsnusiaza Tnznfuda wensinef DMA
Wiaminaanudn azldfudayaluil ol nant [ asdilgindUiduunlaifisans
AandeliBaudnunznisdanisivived 1ee 8273 i} araazlfuundnge
BO , Bl = FFH dnvdumdimstuusasaie datu 65 Alalwfvaanived

a'\ma‘na*u'la’fﬂ?ﬁﬁf-\'mﬂmuﬁmwmmn'\?‘luaé’uﬁ’wm'm'
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BIC Bx STATUS
HEX CODE  RECEIVER INTERRUPT RESULT CODE AFTER INT
X0 A1 MATCH OR GENERAL RECEIVE ACTIVE

X1 A2 MATCH ACTIVE
03 CRC ERROR ACTIVE
04 ABORT DETECTED ACTIVE
05 IDLE DETECTED DISABLED
06 EOP DETECTED DISABLED
07 FRAME <32 BITS ACTIVE
08 DMA OVERRUN DISABLED
08 MEMORY BUFFER OVERFLOW DISABLED
0A CARRIER DETECT FAILURE DISABLED
0B " RECEIVER INTERRUPT OVERRUN DISABLED
X PARTIAL BYTE RECEIVED

E ALL 8 BITS OF LAST BYTE

0 D

8 D1 - DO

4 D2 - DO

c D3 - D0

2 D4 - D0

A D5 - DO

6 D6 - DO

A 0 &~ [ ¢ (g [ ¢
U7 4.9 sRKAANSAUABTINANIATL

o &

416 A19Y Transmit

madwes 8273 AFunmsatiuayulanAngy Transmit 3 ANAY uaw
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Mde Abort TeaaAdas 3 AIRe AebAe

418 A4 Transmit Frame

Ads Transmit Frame \dmfugansn 1 wlsulaumse dledantvun
Miaffaenns 4 wanfiveduer 2 wimdwefilalildmaivies u
wiaznsdl 2 wamwedusnie uvihdAnysigauarggaaninntgaimn
PEaens (L0, L1) lubmumiives L0 usr L1 wirdumwenlud
mmﬂammﬂqawm'aqn'\a"lumm Aluuauauiviied L0 uaz L1 wihiuaanw
anluiresfiaddayauaniudn 2 o (L0 waz L1 iwuadnuIueeInns
dnalaudeyafinnifiuns ) Whmiviies P Rasuannsauazarunulddali
rTun'\ﬂdq'lujﬁuzw'mﬁmaﬁ'l 3 war 4 ;N anu dodtuuausnivias
Faduanmsauazaruauazsasinlugmsdy 2 i umnvaanisdielen
ﬁﬂqﬂdﬂﬂdﬂﬂﬁ'}& Transmit Frame 8273 av@¥ RTS ( Request - to - send )
warin warluanisipaamuiuiazaaaaundn  CTS ( Clear - to - send ) nanailu
nanRvieuTiacGudursn  d1iin  Preframe Sync  hiFRawmefmuarineudu
1 nadwastiwtiunanitadng 2 Fednws (16 transitions ) G1n Flag
Stream Wiaawafuuaienadu 1 sy ( #audiag Preframe Sync fudan)
<u LB nnALALEn antimiladsiarBuiinouaauausiadnes g
gaalsunadenciume ity (nadniRuwaefnsfaredunadi] uacndug
an1ue Idle vsa  Flag Stream &?‘fq%uﬂgjﬁuﬁw Flag Stream %8d7aawmafinunm
¥ d TS werRvieumtiiAnds Transmit 8273 adlivhniswanuutlag

fu Fatlbiaglusorus werfi 8273 avdamafunielungn 1 Aadnus

4.18 A4 Loop Transmit
o o . <l o v ” v .
ANRY  Loop transmit NANMULARIENUANAY Transmit Frame (N9

° - « ° =] o ’ A o o o~ -~ « =l (4
Avuanslinafinuaadeaiy ) wilwlliadudansiugUdnunligl uamaed

-~ o ' L3 J o y 3
1 fin avdadldiunn@entinnaddiagliimun - Flag Stream  diaddaiign
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J 3 5 o J o Yeor -J o
Usesnipdeazdiasnanaunssiidnes EOP Mulafugnulaawidu  Flag ( nswm
& an B J ° 1 J
Tusahuin ) feufasyinisdednniadeagluluun Flag Stream ( luszwinamag
-l Cd - o -J v -J | 9
dudunnmiagd 1 On asgnasesa ) AuTnaswszaasun i fuuLuRazasiy
J ° v . . ) .l -l -
cMieAnde  Selective Loop Receive WwaznnsgrnuazFusuiLzOuuALAY
o« ) o « L [ d - 4 o [
wlgnsseludwiuimuniivas eduneauauuddnd 3 dwmiuluun
weuriafannalisuseniiudull  azdiasdusenlfluaninsdialaudayali
< [ < - J « -~ o
Saurasnalunadaiisame fin oguuanisdeuunaied 1 Tnazndu
uncudiuaciuua  Flag Steam i 0 ssaziBuanimvinnuzasguay

asaunqulunausall

419 AA4 Transmit Transparent

Aada Transmit Transparent AxyNlM 8273 i lignisdeunndayaiiu
udanT fnyawmsntiachifitnslnaea - SDLC frare Bisinnsunaniingud,unén
e Fos  dudu shufluligRazaiauasdeinognslu  Bi- syne  dwiunns
aAndllsragefludaumtinideaiuasdiinnans  solc  Tanlisiasnmaney
AINNQNGRY  FCS \eqaiszasdatiady fasnsaniznisfitned L0 uaw LI
wihthludleliffasng T Tulvusdl (8273 a2LiifiAN&s  Receive Transparent

avuauu )

420 A1d3 Abort
] A v a’ v ] v -’I’ L d v 1
wiasA®e  Transmit  Anadldnaaduutiaziiinde  Abort  fausnt
fnde Abort Frame Transmit Aziflumnwmnliniedainnnsds 11111111 (laidl

Sn 0 umn) Tufuadlusaistuasndufug  ide e  Flag Stream T4

Le

x 1 & o J [ 34
2uagiu Flag Stream LWBAawmauuanau ( Aun anws  Abort 11111111 U
anunsadianuldfy  SDLC visa HDLC)

#m¥u  Loop Transmit ANRQ  Abort Loop Transmit fi:nﬂummq'lﬁ

madenmsdunsn 1 uwldnuazlunantiuiussnduganiusied 1 in
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Msinaaazagua ﬂuﬂqnum'mmwmm Fcs  lunnamgaadu  Abort 189
RYERY

A&y Abort Transmit Transparent u'.’lummmeammﬁv‘h’lﬁmﬂmnﬁu
gann idle Y32 Flag muﬂqn‘nu‘nmmum Flag Stream firwun Andia
Abort 'lidiaanennsiived amq‘lsnmuuummmmmﬁmcmmaummswm
wazinumadndnduAulamsadu aquAnds  Transmit Wuandlug® - 4.10
zﬂw 4.11 ‘lmmemauﬂﬂwmumas?wmmm?mmq'| fatulunisineu
2199N7AT mﬂmq"mLum'aumasswmwugfm Yyidnazifunisduganisvinanm

Wasnntszananudiiia siadaulzanafananalunniiigioanadng

COMMAND HEX CODE | PARAMETERS | RESULTS TX /R
TRANSMIT FRAME c8 L0,L1,A,C TIC

ABORT cc NONE TIC

LOOP TRANSMIT CA Lo,L1,A,C TIC

ABORT CE NONE TIC
TRANSMIT TRANSPARENT €O Lo, L1 TIC

ABORT cD NONE TIC

» A wsr C goduinlugrunilu PARAMETER wnavlu  BUFFER
MODE Wiy

7 4.10 ﬂp_lﬁ'wfmmmﬂm
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TIC | ' TX STATUS
HEX CODE  TRANSMITTER INTERRUPT RESULT CODE  AFTER INT
oc EARLY Tx INTERRUPT ACTIVE
0D FRAME Tx COMPLETE IDLE OR FLAGS
OE DMA UNDERRUN ABORT
OF CLEAR TO SEND ERROR ABORT
10 ABORT COMPLETE IDLE OR FLAGS

411 sanAcHS TRANSMITTER INTERRUPT

421 A1H4 Reset
4 J . [v4 (=3 o « l.l
A&e  Reset  AnliFidvmnedutensiwafaauiy 8273 Fadunsdl
o) [ 4 : A -~ < [ 4
fauasitun iduinduTenladluaniazlng J3awmef Test Mode AmtdlN
Tuauasaanlunisidnnisdn - 8273 i Taanasds  01H  udamaudag
0oH @ lUlB3Adwmes Test Mode nasl@isu  O01H Imunnsman 00H v
£ AJ =l al o I'a ['d J 8
sluarnudaanisiasGaunuunisFdnmeaniawed lulia 8273 #InINITIAN
LY < [ 4 :l' 1 ) - J
lunsndinmelu fuiudygioanfnmaeteies 10 lofisray CLK
- [ AJ ° [ ] X
azdaednlusswiniiamsdiew  01H  war 00H nasnssviniutiaztiawdlu
LLLAERE Futunn s nimaansauns nanafs
. o o
1. wwimniruanlianazgnnssiubiiusonusge  (inactive )
olad I'd P
Jaawas  Status  ATQNIARE

Andela luszndnafiunnazep

> wn

8273 audingantur idle Aunszia Adesialilasgnilden
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CARRIER DETECT / \

FLAG

IDLE :)Dkﬁ FCSf gthAq gla«e
RxD ol FLac FLAGL A | C| 11 FCS2| FLAG| asod ioLe | QR
Rx COMMAND T
TATCTH
Rx DMA REQUESTS | L_
OR DATA INTERRUPTS —>
NON-BUFFERED
MODE POSSIBLE
IDLE INT
Rx RESULT FRAME
INTERRUPTS TCOMPLETE

A.ERROR-FREE FRAME RECEPTION

Figure 3.12 Sample Receiver Timing Diagram
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IDLE
OR
RxD |flac

IDLE
OR
FLAG

FCS1

FCS2

FLAG

Rx COMMAND T

Rx RESULT
INTERRUPTS

FAILURE |

e Bist s/

cD
FAILURE

B.CARRIER DETECT FAILURE DURING
FRAME RECEPTION

FIGURE 4.12 Sample Receiver Timing Diagram.
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N
Tx COMMAND l
[+13 IDLE RE
10 o |en | B A ¢ | A i Ao
RTS _I I
(A1)
TX DMA REQUESTS .
OR DATA INTERRUPTS T | T ¢ T | T t
NON BUFFERED MODE CRAME
COMPLETE
Tx RESULT
INTERRUPTS

I

A.ERROR-FREE FRAME THBANSMISSION

4 o 1 . . . 3
gﬂJ‘n 4.13 pNALNY Transmitter Timing Diagrams
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IDLE

70 |SRdF4G [ A| C| 4 Fost|resg|rae A | | I

Tx COMMAND

i :

RTS

CTS

Tx DMA REQUESTS

OR DATAINTERRUPTS T I TH T|2

Tx RESULT
INTERRUPTS T EARLY Tx

B.DIAGRAM SHOWING Tx COMMAND QOEING AND

" EARLY Tx INTERRUPT (SINGLE FLAG BETWEEN
~ FRAMES) BUFFERED MODE IS ASSUMED

4 o ) . .
;:;1.]‘/1 4.13 FIRBtNN Transmitter Timing Diagrams
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Tx COMMAND l

IDLE|IDLE 1oLE [iDLE
FLAG
R G161 A| C | I1] 2| 18ABORT | fsh®

RTS .

CTS

Tafctutiets

Tx DMA REQUESTS
OR DATA INTERRUPTS

T CTS ERROR

OR ANY
TxRESULT INTERRUPTS ERROR

INTERRUPT

C.CTS FAILURE (OR OTHER ERROR) DURING
TRANSMISSION

4 o~ )
fN4.13  si@eng Transmitter Timing Diagrams
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A7 2142 aufepit 414 Fuamsdaumihanddwiunisiann
Weunsu 8273 doulilsunsudory WeusanWluniamon Uit 414 dlu
quInagniuzudn nevdannigunsafimmeldfingdna Gusuuaslfuanma
dnasz Prompt UGM qﬂﬁwm'ﬁﬂﬁ LOOPIT qﬂf‘:@zﬂfaﬂmmqaaumﬂﬂﬁauuﬂm
annemehuinle;  RESULT -wiadnassiifuanddiiada sidadniinnsiumsy
Tnadhun Sridewlala 1 m'dﬂﬁqnma‘quufﬂmmuﬁqzqnLmn‘lﬂffqgﬁuﬁ’lo’w’ﬁm‘l’:’
1 u‘%ﬂnd'm‘lﬁfi'lqﬂqzqnmqq%'nﬂ?q

Tiiaf RESULT Ju CIRCULAR BUFFER 1wm 265 ‘luw"%mﬁumgu
nuaaanomfinofie CNADR uax LDADR CNADR lunaenfnaipailaafl
agilifrumiiidrhaiine Fdune Fnfuaupaacidufiussquadngsiely
nadnsrasnadeuazniaiuaglfimafinuaiu LOOPIT azfansuumatimaf
wend Taonsmsaady ila  CNADR biwiafu  LDADR Teazumnefatiivief
Ihussquadng 1y Fecdlilfuanenadlefansdidutl fu Tsunsuasgnuantud
sy DISPLY

DISPLY azfnvuaumaaiinzasnadninglilfuansa Tnanisnsaaay
naANSUsn  waansusnianudiAtyuan  nszidusianadnsaume Swsitn
HaANEITANYINTLMIENANNGY  OCH uaAINAdWS nnanndumaiinsiniads t
ANENATINANNUIMENNATUATTRHAAWETRY  IMAAnEATgMINANLARING
vupaulta uazmndeanadnsiafall 8n 4 wadwsaniwiaiinunasang
wAndumasinsiniads gMuRasusitih - CNADR Surdtmivinds  dwiu
unasansniaiudeyaluiiasiayamaiu q:qnﬁﬂmmeua'ludquﬁtﬁ'uﬁu
wiadumaSnAnnafuneufinzndudng LOOPIT

fanamimafiies RESULT uandaiviafinawladnaszannAduedn
axgn aevnnusell driimanadnusndhangiiu  GETCMD  azgniFundnuss
azgnindanmssasununginuel dhdnstlianginausiasiuatime indus
Prompt  BnAX dnaszigniasasuentients Busasdndedunm daanAnds

ﬁ‘uv ;Y -~ dl P ° ] L
wgf-mq::ﬂsznaumﬂ 2 ANUTCTIRCUANINNITNTINI t19Y  GR MuNEiN



57

General Receiver TavlFuafazfdnaiarnds 2 é’nmszﬁuazﬁgﬂﬁiﬁmumﬁ
o8 dvuindalssnn@llld Transmit inagnBumniaiiouusedndeacgnon -
Whitdanes cL uasdmutsnsilnefifdlestumdninsgnaradaty
hWFAawmas cH  uazlisunsuazgnuentildogiu - comMMm

gy COMM aza¥atiiasindalaomesnustuaunes wisfimesi
KasnsanAduesn uasinnmmnadnllhlefegnd Tae  cMDBUF luan
Fugfiu  coMM2 azdlufaldaneananiiasrddias 8273

ErAndassydstian  Transmit ﬁﬂxv\lﬂ‘ffhzquzqnﬂ’?’wné’ﬂﬂ'i ffugiiv
coMMm  atilsfinu 'lutﬂm’fmdmmqﬂaﬁﬁf\qmsf-\:qnﬂﬂuu'mnﬁu’ua{mzﬁwﬁh
As1a TF Azgnien TF f-wTWo\mﬁwaﬁqz‘lﬁmtﬁﬂ‘lﬂmﬁwMm'ﬁqnfﬁmﬂ TXBUF
fuastiusnuaulniayaiteudlilu tmed ues azyhnnsussya UL
Sl liesdelugnady L0, U Adacgnudedllde 8273 Taw
COMM2

fanmdwih Faifnedndlunmsnssintaonse Tusnizitdesdndalds
8273 Aa e 7 ynoduerduaiaunaey Seazgniden deteilsfunf
azAauANeLY AL AunslTuTnaRamsntaluun  Poll - Response  gn
@endnuse Prompt avgnulamudu v FulsdldFuussging ety
saavtilufadaiuAn wiseaauarsauds  POLIN - axgnyinlidlvidu g
Tmﬂﬁqmuau‘ﬁutmﬂ%’{ﬂﬁ nAfy LOOPIT  AxvnIsmsaaden o ﬁﬂumiqi":
uasirliduguiasiuamgWwenaenluds giu - TxPOL g TxPOL A
R POLIN  ufa Wivmanfineflldniiasidefiian?l  CMOBUF1  uda
Udatsdalngnis  coMM2 tiiafAndeRiauaznssqsn Response § Wil
msfulnamisn nasnssyindufiasfisduanisile sds z Snnsuldeu Pormpt
Wiy '+ & Pompt Und - winidnedeasgnuanesalugiuiniuaz
38 Response Qnésluum Poll - response gniinaliluszndnanaaay IBM

angiugerfunfgarine  Aa BwmefuawAaniads uaz nAsy il
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[ o o '3 P ° -~ v L4
annAdua AR AfradmesanIue TwzaunsaymsuaAslignae
- cv & P - (5.4 rd:"- [ AR g v T
™ dh@unefwinaduliasandunefiwiiiaunaiwsinaanouas
daysiramaf STATUS  axgminnmstageu@nafilulin IRA 1 IRA=0
< -~ o e 3 1% - - Cv
asmnsfadudume HSnsidnalaudayauastin  IRA = 1 ATMNIEIN BUAATINA
~ 1 . J Lt « P
nadns duduniscnataudeya dayaasgndisuasn TXBUF  ITlnuwetiined
xPNT ‘lldfa 8273 Tmmtiunai TXDACK f1 IRA=1  arlinnsmsisdeu
Mafuadnfisin Fnadnfasfuiimesiusunsuazaanainlfjifinsuazai
AUl Monitor  dmiviafuadnsdadnwa nadwsazgnanuannTaamas
SN\ JAE
™R uazazgnussqdnhlaiilefuadwindlan - LDADR uas Tsunsu 4z
-~ ° [ -‘ -l - o €V
ndulugrinumiinaunaziinsduma Sineanu
RX dhuawpaniafy dudgaiunismaaaey  IRA  WiEAawmef
STATUS &1 IRA=0 dayaasgnéruaon 8273  Tmminuwa¥n  RXDACK
< 2 -~ « [ 4
Woldduale RxBUF @9l RxenT  duBuwnwaeniinef 61 IRA=1
agiimanmaneuefuadnfidudatuiu ™ Swadwsiivirlafdalaivia
nadnfazgneaann  RXR - uazussquinlihuiinaiiadng u qalidnusy
Prompt  aZléFuntsRansoun Hufulusia  Poll - Response  gniR@nAaiulas
pouAuaZlify menReudioutupauadullld 2 nadlveenisineda Wad
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LAy Bdannseiudiau tivafidfirsazgnivan wazsaguaning
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INITIALIZE

START  ——) EVERYTHING

|

CMDREC——|  Brower

LOOPIT ___,_.l BESOLST

BUFFER

NO
(DISPLY )

YES

STATUS

READ KBD

v

lNO

STATUS

READ POLL

YES
Tx POL )

NO

4.14 Main Status Poll Loop



< DISPLY ) :

GET

CONSOLE
POINTER

!

READ RESULT
FROM BUFFER

DISPLAY RxINT
MESSAGE

L
(=)

READ AND
DIiIsSsSrrL.aY
FRENMAINING
RESULTS

READ AND
DISPLAY Rx
BUFFER

h 4

RETURN TO
LOOP

Display Subroutine

DISPLAY TxINT
MESSAGE

I

C Tx SORC )
4

READ AND
DISPLAY
REMAINING
RESULTS

%

RETURN TO
LOOP .

60
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C GETCMD ’

A4

READ
KEYBOARD

LEGAL
CONMMAND

CL COMMAND CHANGE
CH #OF PARAMITERS PROMP CHR

‘ |
DI CTED

GETCMD Subroutine



Cm D

y

GET
PARAMETERS
FROM
KEYBOARD

y

QGET AND LOAD
DATA
INTO Tx BUFFER

FROM KEYBOARD

4.14d TF.
Subroutine

C Tx POL )
v

CLEAR POLL
STATUS

v

SETUP RESPONSE
COMMAND BUFFER

+
( COMM2 )

4.14e Tx POL
Subroutine

62



Ceom )
L

GET REQUIRED
# OF

PARAMETERS
FROM

KEYBOARD-PARIN

(:COMMz F_+

CMDBUF

SETUPRP
CONMMAND
BUFFER

SEETT

RETURN TO

63

LOOP
PARAMETER#2
#OF
PARAMETER#1 CH PARAMETER
COMMAND.

4.14fCOMM Subroutin with
command Buffer Format
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A4

SAVE STATUS

READ STATUS
REGISTER

' YES
( Tx INT )
L no

YES
RX INT )

lNO

RESTORE
STATUS

l

RETURN

1.14 g

64



‘ RxINT ’

READ STATUS
REGISTER

YES IRA=0 NO

A 4

READ STATUS
DATA REQUEST REGISTER

65

NON-DMA MODE
USE DACK+RD
TO READ DATA

NO
h. 4
STORE DATA
IN BUFFER
YES
SETUP RxFLAG
COMPLETION NO
\
RETURN <
YES
READ I/R
REGISTER
. 4
STORE
RESULT
IN BUFFER

1.14 h RXI (Receiver Interrupt)
Routine



(:7 Tx INT :)

h 4

READ STATUS
REGISTER

7 2t IRA=0

NO

DATA REQUEST

NON-DMA MODE
USE DACK+WR

WRITE DATA

READ RESULTS
AND PLACE IN
RESULT BUFFER

SETUP AND
STORE
TXFLAG TO
SHOW
COMPLETION

h 4

4. 14 i Tx
Routine

p RETURN

INnterrupt

66
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Tﬂﬂ'ﬂ’]ffﬁl PC XT CARD Lguuﬁu ﬂ'ammwm‘lﬁﬂanuuumummu

ansusiine

1. 11 IC Socket THAgNANTIETT 2LUUHU  CARD mugﬂ*?‘n 1
uasluanusifeniy 91wl Wrap- 1D AMuaNNT8e  CARD  WMRNAIN
1 IC Socket tfalifazaansianisyin

2. Wiring @18 Wire Wrapping ATNNAT HDLC / X.25 . Interface
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" +DRQ3

Rear Panel

Signal Name

GND

+RESET DRV

oSV .

«iRa2 H

~5v0C

+DROZ2 .

-2V

=CARD SLCTD

2V

GNO

-MEMW

=MEMR

~low

-DACK]

=DACK1

+DRQO1

~DACKO

€LOCK

+IRQ?

+IRQG

+[RQS

Rt

+IRQ

-DACK2

+TIC

+ALE

*5V

+0SC

+GND

-

-

|— 820

1

831

Ar—

-1

A10 —

A20 —1

AN

et

Signal Name

-1/g CHCX

+07

+D§

+05

D4

103

102

+01

+00

*1/0 CH RDY

+AEN

1A18

‘Al

A1

1A16

1A18

tAl4
A1

1A12

AlL

(73] ]

(73 ]

1Al

A7

*AG

*AS

‘Al

+Al

1A2

A1 .

/0 Channel Diagram

+AD

Component Side

69



5.2 saamaginsnl
. o X
sqtn9gUnal 989 HDLC /X.25 Interface CARD IAqil

ABINUNIY 1WA 1/4 A6 5 %

R1-R8 10 K 8 &N R9 10 M 1 61
R10 2 K 1§

paiulseq

C1-C2 30 pF Ceramic -2 61N

qx.lmﬁm-rﬁqﬁqﬁ']

U1 8273 1 fa U2  74LS688 1 M
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U  McC148s 1 5 U10  MC1489 1 60

U1l 74L832 1 &2 U12  74LS04 1 @i
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14 1 6 57 4o\ TN 6 6
10 a1 6 #in 20 11 6 60
CARD XT wuudu 1 WNu
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8273 MONITOR V1

- SO 05

- SD 01

- GR 00 10

- TF C2 11 *GOOD FRAME®

TxINT- 0D 00 00 00 00

RxINT- EO OA 00 C2 34
ERROR FREE

"SO os'aﬁumuﬂ’q& SET OPERATING MODE fatmasnilinad 05 Faiilunisiin
Tuun Wuasuas FLAG STREAM

'SD 01 Set 8273 Tiiluna INTERRUPT DATA TRANSFER aaanadaaiiul IRA=0
Tma’lﬁéﬁa Set Data Transfer Mode

‘GR 00 10 {fuAnds  General Receiver AntmnatiMings 0100H BO

B1 = 10)
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RS2 222 RS2SRRSR 22X RRRR2 222222222222 2R 222X Ri222222 2R 2]
'

:Command supported are:

; RS - reset serial /O mode

X SS - set serial /O mode

: RO - reset operating mode

; SO - set operating mode

; RD - receiver disable

; GR - general receive

: SR - serective receive

; TF - transmit frame

X AF - abort frame

; SP - set port B

; RP - reset port B

; RB - reset one bit delay (PAR = 7F)
; SB set one bit delay (PAR = 80)
; SL - selective loop receive

X TL - transmit loop

; Z - change modes flip/flop

R 222X S R S S X S22 R 22222 SRR S S22 22222 22222 2R R dss ]
'

Ry 2 2 22222222222 X 2222222 222X RRX2S RS2 RR 222222 R R 2 222 sl
'

. Polled mode: When polled mode is selected (denoted by a '+' prompt), if
; a SNRM-P or RR(0)-P is received, a response frame of NSA-F

; or RR(0)-F is transmitted. Other commands operate normally.

R Y3232 22232223 XXX 2223223222222 2222222222222 R X 2 2 2 2 a2 2 R R R X
t

-*lil!iI****l*i**l*l!*ilIlI**iilsTACK{I!l{!lflliiilliilll!i*iil**i*****
'

STACK SEGMENT PARA STACK 'stack’



STACK

DW
ENDS
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64 DUP (0)

BXIZZXIZZIEESXSRZZZZEIEZAZSRZAS RS RSS2 2RSSR AR R 2Rt R a sl
'

.Iliii*!i*illlll!*ii**lll!Il*iDATA****l***iilll**i!iii*iii**iﬁii*i*****
'

DATA
CMDBUF
CMDBF1
;Mode
RESBUF
TXBUF
RXBUF
TXFLAG
RXFLAG
PRMPT
POLIN
SIGNON
RXIMSG
TXIMSG
INT_NUM
O_INT_SEG
O_INT_OFF
LDADR
CNADR
TXPNT
RXPNT
CR

LF

SEGMENT
DB
DB

DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DW
DW
Dw
bW
bW
DW
EQU
EQU

PARA PUBLIC 'data’
16 DUP (0} :Command buffer

7 DUP (0) :Response command buffer for poll

256 DUP (0) ‘Result buffer
512 DUP (0) :Tx buffer
512 DUP (0) :Rx buffer

0 ;Tx FLAG

0 :Rx FLAG

0 ;Prompt character storage
0 ;Poll mode indicator

CR,'8273 MONITOR V 1',CR,'$'

CR,'RxINT -','$'

CR,'TxINT -,'$'

0BH ;Offset in BIOS 0BH*4 = 2C

0 ;Segment

0 ;Offset

0 ;Result buffer load pointer storage

0 :Result buffer console pointer storage
0 ;Tx data pointer

0 ;Rx data pointer

0DH :ASCII character
0AH ‘ASCI| character



SNRMP
RROP
NSAF
RROF
CNTLC

; 8273 equates

STAT73
COMM73
PARM73
RESL73
TXIR73
RXIR73
TEST73
CPBF
TXINT
RXINT
TXIRA
RXIRA
INT

; 8263 equates

MODEB3
CNTO53
MDCNTO
MDCNT2
LKBR1

EQU
EQU
EQU
EQU
EQU

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

EQU
EQu
EQU
EQU
DB

77

93H ;SNRM-P control code

11H ;RR(0)P control code

73H :NSA-F control code

11H ;RR(0)-F control code

O03H ;CNTL-C equivalent

031CH ;Status register

031CH ;Command register

031DH ;Parameter register

031DH ;Result register

031EH :Tx interrupt result register
031FH :Rx interrupt result register
031EH ;Test mode register

20H ;Parameter buffer full bit
04H ;Tx interrupt bit in status register
08H :Rx interrupt bit in status register
01H ;TXINT result availble bit
02H ;RXINT result available bit
OCH ;TXINT and RxINT

0313H ;8253 mode word register
0310H ;Counter O register

36H :Mode for counter O

0B6H ;Mode for counter 2

0 :8273 baud rate LSB ADR



LKBR2 0B

; Other direct port

TXDACK EQU
RXDACK EQU
IN245 EQU
OuT373 EQu
DATA ENDS

0303H
0302H
0301H
0300H

78

:8273 baud rate MSB ADR

;TX DACK port
;RX DACK port
:In direct port

;Out direct port

-l’!*-l*l**lillll’!'ll’l‘l*l‘ll‘i‘il’lCODEilllllii“lI’l’l‘l’ll*iil!&**i‘ll***'*!***
'

CODE SEGMENT
ASSUME

START:
MOV
MOV
MOV
MOV
MOV
ouT
MOV
MOV
ouT
MOV
MOV
ouT
MOV

PARA PUBLIC ‘code'’

CS:CODE,DS:DATA,ES:DATA,SS:STACK

AX,DATA
DS,AX
ES,AX
AL,MDCNTO
DX,MODE53
DX.AL
AL,LKBR1
DX,CNT053
DX,AL

AL LKBR2
DX,CNT053
DX,AL
AL01H

;Program entry point

:DS,ES->data segment

8253 mode set

;8253 mode port
:Get 8273 baud rate LSB

:Using counter O as baud rate gen

:Get 8273 baud rate MSB

:Counter 0

;:Output 1 followed by a 0
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MoV DX, TEST73

ouT DX,AL ;To test mode register
MOV AL,00H ;To reset the 8273

MoV DX, TEST73

ouT DX.AL

MOV AL ;Normal mode prompt char.
MOV PRMPT,AL :Put in storage

MOV AL,00H ;Tx poll response indicator
MOV POLIN,AL ;0 means no special Tx
MOV DX,OFFSET SIGNON ;Signon message ADR
CALL TYMSG :Display signon

Rz X222 RS RS ESRRERRE SRR XRES SR RS2SRRSR 2RSS SRR RS R R X2
!

; Savefinstall interrupt b

RIS EX SRR SR Z XSRS SRS SR RRASES SRS SRS R SRR AR RS RS R R SRR D]
'

MOV AH,35H ;:DOS service request number
MOV ALINT_NUM  :interrupt number (OBH)
INT 21H

:ES:BX = segment/offset of original handler
MOV O_INT_SEG,ES ;Save segment
MOV O_INT_OFF,BX ;and offset
;Insert address of the interrupt service routine in the BIOS

:label for interrupt service routine is: RS232_INT

MO AH,25H :Dos service request number
MOV ALINT_NUM  ;Machine interrupt number
Mov DX,OFFSET CS:RS232_INT

PUSH DS ;Save program data segment
PUSH CS

POP DS :Set DS to segment base of
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;interrupt service routine
INT 21H
POP DS ;Restore program's DS
:Enable communication interrupt by resetting the bit corresponding to the IRQ3
;on the interrupt mask register (PORT ADDRESS 21H)
; CLI ;Interrupts OFF

:Reset buffer pointers to start of buffer

MoV LDADR,0

MoV CNADR,O
R R R KRR KRR RN R KRR RN R AR KRR KRR RN KRR AR AR AR AR RN

IN AL,21H :Read byte at portT

JMP SHORT $+2 :1/O delay

AND AL,OF7H :Reset bit 3

ouTt 21H,AL

JMP SHORT $+2 /O delay

STI ;Reenable interrupt

CALL FLUSH ;Flush keyboard buffer

:Main program loop checks for change in result pointers,USART status,

;or poll status

CMDREC:
CALL CRLF ;Display CR
MOV AL PRMPT ;Get current prompt char.
CALL ECHO ;Display it
LOOPIT:
MOV AH ;Code for read keyboard status

INT 16H :BIOS service
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JZ SER_IMP ;Nothing in keyboard buffer
JMP GETCMD ;Character in keyboard buffer

:Delay loop to allow interrupt to occur

SER_IMP:
STI :Interrupts on
MoV CX,50
DELAY:
NOP
NOP
LOOP DELAY

2222220222222 2R X222 22222222222 222222 RXXSRRRSXS SRR X ]
1

; xxx®® tost for new data received *****

BEZ2EZESRAEEESS 2RSSR AR R AR SR 222222222 XX 22222 R RSS2 RRSRRS SR X
1

CLI ;Interrupt Off while reading pointer

MOV BX,CNADR ;Compare pointers

CMP BX.LDADR

JNE DISPY_1 :New data item or items

ST :Interrupts on

MOV AL,POLIN :Get poll mode status

AND ALAL s it 07

JZ LOOPIT ;Yes, try again

JMP TXPOL :No,then poll occurred
DISPY_1:

JMP DISPY

;command recognizer routine

GETCMD: CALL GETCH :Get character into AL



GETCMD1:

GETCMD2:

GETCMD3:

GETCMD4:

GETCMDS:

GETCMDE6:

ILLEG:

CALL
CMP
JNE
JMP

CMP
JNE
JMP

CMP
JNE
JMP

CMP
JNE
JMP

CMP
JNE
JMP

CmP
JNE
JMP

CMP
JNE
JMP

ECHO
AL'R
GETCMD1
RDWN

AL'S
GETCMD2
SDWN

AL'G
GETCMD3
GDWN

AL'T
GETCMD4
TDWN

AL'A’
GETCMDS
ADWN

AL'Z
GETCMD6
CMODE

AL,CNTLC
ILLEG
DOS_EXIT

82

:Echo it

R?

:Get more

iS?

;Get more

:G?

:Get more

T?

:Get more

A?

:Get more

27

:Yes,go change mode

:Cntl-c?

:Exit to monitor



:exit to monitor

DOS_EXIT:

RDWN:

RDWNT1:

RDWN2:

MoV
CALL
JMP

CALL
MOV
Mov
MOV
MoV
MoV
INT

MOV
MoV
INT

CALL
CALL
CMP
JNE
JMP

CMP
JNE
JMP
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AL'Y ;Print?
ECHO :Display it
CMDREC ;Loop for command

COMM_OFF  ;Communications interrupts off
AH,25H :DOS service request number
AL INT_NUM  ;Machine interrupt number
DX,O_INT_SEG ;Segment to DS

DS,.DX

DX,0O_INT_OFF ;Offset to DX

21H

AH,4CH :DOS service request number
AL ;No return code
21H ;Exit to DOS
GETCH ;Get next char.
ECHO ;Echo it

AL'OC ;0?7

RDWN1

ROCMD ;RO command
AL'S' 'S?

RDWN2

RSCMD ;RS command



RDWNS3:

RDWN4:

RDWNS5:

RDWNE:

SDWN:

SDWNT1:

SDWN2:

CMP
JNE
JMP

CMP
JNE
JMP

CmP
JNE
JMP

CMP
JNE
JMP

JMP

CALL
CALL
CMP
JNE
JMP

CMP
JNE
JMP

AL'D
RDWN3
RDCMD

AL'P'
RDWN4
RPCMD

AL'R'
RDWN5
START

AL'B'
RDWN6
RBCMD

ILLEG

GETCH
ECHO
AL'O’
SDWN1
SOCMD

AL'S'
SDWN2
SSCMD

D?

:RD command

P?

:RP command

:R?

;Start over

B?

:RB command

legal try again

:Get next char.

:Echo it

:0?

;SO command

:S?

:SS command

84



SDWN3:

SDWN4:

SDWNE:

DWN6:

SDWNT7:

GDWN:

GDWNT1:

CMP
JNE
JMP

CMP
JNE
JMP

CMP
JNE
JMP

CMP
JNE
MP

CmP
JNE
JMP

JMP

CALL
CALL
CMP
JNE
JMP

AL'R'
SDWN3
SRCMD

AL,'P'
SDWN4
SPCMD

AL,'B'
SDWN5
SBCMD

AL'L
SDWN6
CMD

AL'D'
SDWN7
SDCMD

ILLEG

GETCH
ECHO
AL,'R'
GDWN1
GRCMD

‘R?

‘SR command

P?

:SP command

B?

:SB command

L?

:SL command

:D?

:SD command

:llegal try again

:Get next char.

:Echo it

‘R?

:GR command
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TDWN:

TDWNT1:

TDWN2:

ADWN:

ADWNI1:

JMP

CALL
CALL
CMP
JNE
JMP

CMP
JNE
JMP

JMP

CALL
CALL
CMP
JNE
JMP

JMP

ILLEG

GETCH
ECHO
AL'F
TDWN1
TFCMD

AL'L
TDWN2
TLCMD

ILLEG

GETCH
ECHO
AL'F'
ADWN1
AFCMD

ILLEG

legal try again

:Get next char.

:Echo it

F?

‘TF command

:L?

:TL command

legal try again

:Get next char.

:Echo it

:F?

:AF command

:Negal try again

:reset poll mode response-change prompt char. as indicator

CMODE:

cul
MOV

AL ,PRMPT

;Disable interrupts

;Get current prompt
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SW:

TXPOL:

CMP AL,

JNZ SW

MoV AL+
MoV PRMPT,AL
STl

JMP CMDREC
MOV AL,

MOV PRMPT,AL
ST

JMP CMDREC

;transmit anBswer to poll setup

MOV AL,00H
MoV POLIN,AL
MoV CH,04H
LEA BX,CMDBF1
CALL COMM2
JMP LOOPIT

87

;:Normal mode?
:No,change it
:New prompt
;Store new prompt
;Enable interrupts

;Return to loop

:New prompt char.
;Store it
;Enable interrupts

;Return to loop

:clear poll indicator
;indicator ADR

;get # of parameters ready
;point to special buffer

;jump to command output

R 2 s 2SS X2 RS2SRSS RS2SRSS 222 22X R SRR R R RS

;ii*ii*l*li*l***ll*iii command implementing routines I EXEZ2 SRS RSS2SR RS

KL 22 3223 2222222222322 322322222 RRRR2SRRXR SR AR S22 X2 2R R 2R R R
!

;RO-reset operating mode

ROCMD:

MOV CH,01H

:# of parameter



RSCMD:

RDCMD

RBCMD

MoV CL,51H
CALL COMM
JMP CMDREC

:RS-reset serial /0 mode command

MoV CH,01H
MOV CL,60H
CALL COMM
JMP CMDREC

:RD-receiver disable command

MoV CH,00H
MOV CL,0C8H
CALL COMM
JMP CMDREC

:RB-reset one bit delay command

MOV CH,01H
MOV CL,64H
CALL COMM
JMP CMDREC
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;command
;get parameter and issue command

;get next command

.# of parameter
;command
:get parameter and issue command

:get next command

;# of parameter
:command
;issue command

;get next command

;# of parameter
;command
:get parameter and issue command

:get next command



SBCMD:

SDCMD:

SLCMD:

TLCMD:

;SB-set one bit delay command

MoV CH,01H
MOV CL,0A4H
CALL COMM
JMP CMDREC

:SD-set data transfer command

MoV CH,01H
MOV CL97H
CALL COMM
JMP CMDREC

:Sl-selective loop receive command

MOV CH,04H
MOV CL,0C2H
CALL COMM
JMP CMDREC

;TL-transmit loop command

LEA BX,CMDBUF

MOV CH,02H
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i# of parameter
:command
;get parameter and issue command

;get next command

;# of parameter
:command
;get parameter and issue command

;get next command

:# of parameter
;command
.get parameter and issue command

;get next command

;set command buffer pointer

:load parameter counter



MOV
LEA
JMP

:g mode command

SOCMD:

SSCMD:

SRCMD:

MOV
MOV
CALL
JMP
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BYTE PTR([BX],0CAH :load command into buffer

BX,CMDBUF+2 ;point at ADR and CNTL positions

TFCMD1

CH,01H
CL.91H
COMM
CMDREC

:SS-set serial I/O command

Mov
MOV
CALL
JMP

CH,01H
CL,0AOH
COMM
CMDREC

:SR-selective receive command

MoV
MoV
CALL
JMP

CH,04H
CL,0C1H
COMM
CMDREC

i# of parameter
:command
;get parameters and issue command

;get next command

;# of parameter
;command
;get parameter and issue command

;get next command

# of parameters
;command
;get parameters and issue command

;get next command



:GR-general receive command

GRCMD:

AFCMD:

RPCMD:

SPCMD:

MOV
MOV
CALL
JMP

CH,02H
CL,0COH
COMM
CMDREC

:AF-abort frame command

MoV

CALL
JMP

:RP-reset port command

MOV
MoV
CALL
JMP

:SP-set port command

MOV
MoV

CH.,00H
CL,0CCH
COMM
CMDREC

CH,01H
CL,63H
COMM
CMDREC

CH,0MH
CL,0A3H

N

;# of parameters
;command
;get parameters and issue command

;get next command

;nO parameter
:command
:issue command

;get next command

:# of parameter
;command
:get parameter and issue command

;get next command

:# of parameter

:command



CALL
JMP

COMM
CMDREC

:TF-transmit frame command

TFCMD:

TFCMD1:

TBUFL:

TBUFL1:

LEA
MOV
MOV
LEA

MOV
AND
JZ
CALL
JC
INC
DEC

BX,CMDBUF
CH,02H
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;get parameter and issue command

;get next command

:set command buffer pointer

:load parameter counter

BYTE PTR[BX],0C8H ;load command into buffer

BX,CMDBUF+2 ;point at ADR and CNTL positions

AL,CH
ALAL
TBUFL
PARIN
ILLEG2
BX

CH

;test parameter count

is it 07

:yes,load Tx data buffer

;get parameter

;illegal char. returned

:INC command buffer pointer

:DEC parmeter counter

MOV  BYTE PTR[BX],AL ;load parameter into command buffer

JMP

LEA
Mov

PUSH
CALL
JC
MOV
INC

TFCMD1

BX, TXBUF
CX,0000H

CX
PARIN
ENDCHK

:go next parameter

:load Tx data buffer pointer

;clear CX-byte counter

:save byte counter
;get data,alias parameter

:maybe end if illegal

BYTE PTRIBX],AL ;load data byte into buffer

BX

:INC buffer pointer



POP
INC
JMP

ENDCHK:

TBUFFL:

ILLEG2:

DISPY:

CMP
JZ

POP
JMP

POP
LEA
MOV
INC
MOV
MoV
LEA
CALL
JMP

JMP

CX ;restore byte counter

CX JINC byte count

TBUFL1 ;get next data

AL,CR :returned illegal char. CR?
TBUFFL ;yes,then Tx buffer full
cX ;restore CX to save stack
ILLEG ;illegal char.

CcX ;restore byte counter

BX,CMDBUF+1 ;point into command buffer
BYTE PTR[BX],CL ;store byte count LSB

BX ;INC pointer ‘
BYTE PTRIBX],CH ;store byte count MSB
CH,04H ;load parameter counter

BX,CMDBUF  ;repoint pointer

COMM2 ;issue command
CMDREC ;get next command
ILLEG

;routine to display result in result buffer when load and console pointers

.are different

MoV
LEA

MOV
ADD

CH.,05H :CH is result counter
SI,RESBUF :Result buffer address
BX,CNADR ;Console pointer

S1,BX ;Buffer start + displacement
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MOV
AND
CMP
JC

TXSORC:

DISPY1:

DISPY2:

MOV
CALL

MOV
LEA
ADD
MOV
CALL
MoV
CALL
INC
CMP
JNE
MOV

MoV
DEC
JNZ
ST
JMP

AL,BYTE PTRISI] ;Get result interrupt code

AL, 1FH ;Limit to result code
AL,OCH :Test if RX or TX source
RXSORC ;Carry,then RX source

DX,OFFSET TXIMSG  ;TxINT message
TYMSG ;Display it

BX,CNADR :Get console pointer
SI,RESBUF :Result buffer address

SI,BX :Buffer start + displacement

AL,BYTE PTR [S!] ;Get result

NMOUT ;Convert and display
AL ;SP char.

ECHO ;Display it

BX ;Bump

BX.256 ;Pointer overflows buffer?
DISPY2

BX.0 ;Reset to start of buffer

CNADR,BX :Update

CH :Dec result counter
DISPY1 :Not, done
CMDREC :Return to loop

:receiver source-display result and receive buffer contents
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RXSORC:

RXS1:

RXS6:

RXS2:

MOV
CALL

MOV
LEA
ADD
MOV
CALL
MoV
CALL
INC
CMP
JNE
MOV

MoV
DEC
MOV
CmP
JZ
CMP
JZ

AND
INZ
CALL
POP
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DX,OFFSET RXIMSG ;RxINT message

TYMSG :Display message

BX,CNADR ;Get console pointer
SI,RESBUF ;Result buffer address

SI,BX :Buffer start + displacement
AL,BYTE PTRIS!] ;Retrieve result from buffer

NMOUT ;Convert and display it
AL'' ;ASCII SP

ECHO :Display it

BX :INC console pointer
BX,256 ;Pointer overflows buffer?
RXS6

BX.,0 ;Reset to start of buffer

CNADR,BX :Update

CH ;DEC result counter

AL,CH ;Get set to test counter
AL,04H ;Is the result RO?

ROPT :Yes,go save it

AL,03H ;Is the result R17

R1PT :Yes,go save it

AL AL ;Test result counter

RXS1 :Not done yet,get next result
CRLF ;Display CR

DX :Retrieve received count



RXS3:

RXSS:

ROPT:

R1PT:

LEA
MOV
OR
JZ
MOV
ADD
MoV
PUSH
CALL
MOV
CALL
POP
DEC
INC
CMP
JNE
MoV

MOV
JMP

LEA
ADD
MOV
PUSH
JMP

POP

DI,RXBUF ;Pointer at Rx buffer

AL,DH ;s count 0?

AL,DL

RXS4 :Yes,go back to loop

BX,RXPNT ;Get data pointer

D1,BX :Data buffer start + displacement

AL,BYTE PTRIDI] ;No,get char.

DX ;Save DX

NMOUT ;:Convert and display char.

AL'" ;ASCIl SP

ECHO :Display it to separate data
DX ;Restore DX

DX ;DEC count

BX ;INC pointer

BX,612 ;Pointer overflows buffer?

RXS5

BX.,0 :Reset to start of buffer

RXPNT,BX :Update
RXS3 :Get next char.

SI,RESBUF ;Result buffer address
SI,BX :Buffer start + displacement
DL,BYTE PTRISI] ;Get RO for result buffer
DX ;Save it

RXS2 ;Return

DX ;Get RO
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RXS4:

LEA
ADD
MOV
PUSH
JMP

STl
JMP
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SI,RESBUF :Result buffer address
SI,BX ;Buffer start + displacement
DH,BYTE PTR([S!I] ;Get R1 for resuit buffer

DX Save it
RXS2 :Return
CMDREC ;Return to loop

RS I 222222 22X 2222 XXX RS S SRR SRS SRR 2222 2R 2R R Attt

'l"II"I'l'l'll‘liprocedure'*i*ii*lll

R Y 2223222 222X XXX XSRS RR AR R R RRS S SRS S22 222 2R R R LR RS RS
'

PARIN

PARINS:

PROC
PUSH
MOV
CALL
CALL
CMP
JNZ

CALL
CALL
CALL
JNC

CALL
MOV
Mov

NEAR

CX ;Save CX

DH,01H ;Set char. counter
GETCH ;Get char.

ECHO ;Echo it

AL'' SP?

PARIN1 ;No,illegal,try again
GETCH :Get char. of parameter
ECHO ;Echo it

VALDG Is it a valid char?
PARIN1 :No,try again
CNVBN ;Convert it to HEX
CLAL ;Save it in CL

AL,DH :Get char.counter
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AND ALAL s it 07
JZ PARIN2 :Yes done with this parameter
DEC DH ;DEC char. counter
XOR ALAL ;Clear carry
MOV AL.CL ;Recover 1 st char.
ROL AL1 :Rotate left 4 places
ROL AL
ROL AL
ROL AL1
MOV DLAL ;Save it in DL
JMP PARIN3 :Get next char.
PARINZ:
MoV AL,CL ;2 nd char. in AL
OR ALDL ;Combine both chars.
POP CX ;Restore CX
RET :Return to calling program
PARINT:
STC ;Set carry as illegal status
POP CX ;Restore CX
RET
PARIN ENDP

RIS SIS S S SRESERERSERRESS A SRR RS RSS RS AS RS R R RS R R ]
L}

;. comm procedure  *

EX2ZZEXXIXTESXESEESRSZS IS SRS RS RRRSRSRER RSS2 X2 S22 AR R R RS2SR RS LS
'

COMM PROC NEAR
LEA BX,CMDBUF  ;Set pointer
PUSH CX ;Save CX



COMM1:

CMDOUT:

ILLEG1:

COMM

MOV

MOV
AND
JZ
CALL
JC
INC
DEC
MOV
JMP

LEA
POP
CALL
RET

JMP
ENDP

BYTE PTRIBX],CL :Load command in buffer

AL,CH :Check parameter counter
ALAL s it 07

CMDOUT :Yes,go issue command
PARIN .Get parameter

ILLEG1 Hllegal char.returned

BX ;INC buffer pointer

CH :DEC parameter counter

BYTE PTRIBX],AL ;Parameter to buffer

COMM1 :Get next parameter

BX,CMDBUF  ;Set pointer again

CX
COMM2 :Issue command

ILLEG
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.i!**i*i!'li**l’iI'?Ii'I'll'l"li'llI'l!I-llll"l‘l'!'l'!*'lIllilﬂllil*i!i*lll&llil’ilﬂlil’*lll

issue command *

R XSRS SR RSESSZRAS S22 SRR 2R SRR SRS RS2SRRSR SRR RS
!

COMM2
COMMS:

PROC

MoV

JMP

NEAR

DX,STAT73

AL,DX :Read 8273 status
SHORT $+2 /O delay



PAR1:

PAR2:

PARS:

COMM2

RCL
JC
MOV
MOV
ouT
JMP

MoV
AND
JZ
INC
DEC

MOV

JMP
AND
JINZ

MOV
MOV
ouT
JMP
JMP

RET
ENDP

AL :Rotate CBSY into carry
COMM3 Wait for ok

AL,BYTE PTR[BX] ;Ok,move command into AL
DX,COMM73

DX,AL ;Output command

SHORT $+2 ;1/O delay

AL,CH ;:Get parameter counter
ALAL s it 0?

PAR3 ;Yes done return

BX :INC command buffer pointer
CH ;DEC parameter counter
DX,STAT73

AL,DX ;Read status

SHORT $+2  ;I/O delay

AL,CPBF :Is CPBF bit set?

PAR2 ;Wait til it O

AL,BYTE PTR{BX] ;Ok get parameter from buffer
DX,PARM73

DX.AL :Output parameter

SHORT $+2  ,I/O delay

PAR1 :Get next parameter

100



101

K Y S s 2222222 XX2SX222X222X 222X X R a2 2 X2 AR 222 A2 s sl
!

; typed message procedure *

R 2222232222222 2R2RZRXZX22R2RRRRZ2 22222 2SR g iRl ll
'

TYMSG PROC NEAR
MOV AH,9 :Service request number
INT 21H ;:DOS interrupt
RET

TYMSG ENDP

R XXX 2SR XSRS RSS2SR SRS RS RS2SR RS RER RS2 RR SRS
'

; flush keyboard procedure *

R X222 222X RS RS AESS RSS2SR SRS S22 RSS2 RS R RS SRR R R
'

FLUSH PROC NEAR
FLUSH_1:
MOV AH,1 :BIOS service request code
INT 16H
JZ FLUSH_2
MOV AH,0 ;Flush old character
INT 16H
JMP FLUSH_1
FLUSH_2:

RET
FLUSH ENDP
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CERRRBERRRRERRE BN R R R AR R RERRRRERRERARRRARRRERR R ARRRERERERRARRARRRS
'

; echo procedurs  *

CRARRERERRERRRERBR R RRRRERRRRRRRREEERRERRRRERRRRBREREERRREE R XRERERRRR
'

ECHO PROC NEAR
PUSH DX
MOV DLAL ;Save character
MOV AH,02H :DOS service request number
INT 21H :DOS service request
POP DX
RET
ECHO ENDP

Ry 222X 2 SRR SSESSXRRSRSSSSRRRRRR 222222 R RS E Rl sl
i

: valid digit character *

By s i s s R X 2RSSR SIS RS SRS R RSS2 RS SRR AR RS 2
'

VALDG PROC NEAR
CMP AL'0’ s it a legal digit?
JB BAD_DIGIT :Nope
CMP AL'9' :Not sure yet
JA TRY_HEX ;Might be HEX digit
STC :Set the carry
RET
TRY_HEX:
CMP AL'A' :Not sure yet
JB BAD_DIGIT :Not HEX
CMP AL'F :Not sure yet
JA BAD_DIGIT ;Not HEX

STC ;Set the carry
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RET

BAD_DIGIT:
CLC ;Clear the carry
RET

VALDG ENDP

Y Y S s R R R X E R XXX EXEEEXZIERIREZZRZIZ2I2S22 2SS RS20 SRR S S s s s )]
t

; ****%read keyboard procedure *****

-l'lIl*‘ll'lli!l!!i‘llﬁ*iilliiiiiilﬂl*i*lillli!l’il’**l**l*‘lllli!llli**ﬁii‘llll*
L}

GETCH PROC NEAR
MoV AH,0 :Code for read keyboard char.
INT 16H ;BIOS service
CMP AL'a’' ;See if it is a lowercase letter
JL UPPER_CASE ;Nope
CMP AL'Z
JG UPPER_CASE
SUB AL,20H ;Convert to upper letter
UPPER_CASE:

RET
GETCH ENDP

VIR IR I U I I A I 2 U I I I I 060U I B I N
:

; CNVBN = convert ASCIl to HEX *

Y s s 2RSSR SRR AR AR S S SSR2AR R L 2R R
'

CNVBN PROC NEAR
CMP AL'0’ Is it a legal digit?
JB NOT_HEX1 ;Not decimal digit



CMP
JA
SUB
RET
TRY_HEX1:
CMP
JB
CMP
JA
SuB
NOT_HEX1:
RET
CNVBN ENDP

AL'9
TRY_HEX1
AL'0

AL'A'

NOT_HEX1

AL'F'

NOT_HEX1

AL'A-10
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:Not sure yet
:May be HEX digit

:Is decimal digit convert to nibble

:Not sure yet
:Not hex digit
:Not sure yet
:Not HEX digit

:Is hex,convert to nibble

-II!II!ii!l**!ill**i!!iii*i***!{i**ii*il*liil*lli*i*lii!i*lil*!*****l*'l
'

procedure to CR and LF

*

CREHER R R EREFARRRRRRE RN R R R ERRRRRRR RN NN RN RRRERA RN RRRERXRRRERR RN

'

CRLF PROC
PUSH
PUSH
MOV

CRLF_1:
MOV
MoV
INT
MoV
MOV
INT

NEAR
CX

DX
CX,02H

DL,0DH
AH,02H
21H
DL.OAH
AH,02H
21H

;Carriage return

:Display function MSDOS
;Call DOS

;Line feed code

;Display function

;Call DOS



CRLF

DEC
JNZ
POP
POP
RET
ENDP
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CX
CRLF_1
DX
cX

CERRRREE R E RN R R RRRRERERRREREERREERERERRRRRRRRRRERRRERRRRRRRRRRRERRRRN

; NMOUT = convert binary in AL to HEX on console screen *

CERRRRRRRAEEREEER R AR RRERRRRRRRRRRRBRRRERERRRRRRRERRERRRERRRRARERRRRRRE

NMOUT

ROTATE:

PRINTIT:

PROC
PUSH
PUSH
PUSH
MOV
MOV

MOV

ROL

MOV
AND
ADD
CMP
JL

ADD

MOV
MOV

NEAR

CX

BX

DX

CH,2 :Number of digit
BL.AL ;Move to BL

CL4 ;Set counter to 4 bits
BL,CL :Left digit to right
AL,BL ;Move to AL

AL,OFH :Mask of left digit
AL,30H ;Convert HEX to ASCII
AL3AH s it >97

PRINTIT Jump if digit=01to 9
AL7H Digitis Ato F

DLAL ;Put ASCIl in DL

AH,2 :Display output function
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INT 21H :Call DOS
DEC CH :Done 2 digit
JNZ ROTATE :Not yet
POP DX
POP BX
POP CX
RET

NMOUT ENDP

-’i!!'!!ll'li!!!l’*i‘lIil!!!li!l*lﬁ*ll!‘*ll!i’*i*li‘i!*l***illi*****llil
'

; communication line off procedure *

-'*llllllllllii!ll*il*'i!llli'l!ll*l*l*!l‘!!*i*!!i!l*i**ii!ﬁ**‘!!illll*l
f

COMM_OFF  PROC NEAR
IN AL21H
OR AL,08H :Set bit 3
ouT 21H,AL
JMP SHORT $+2
RET

COMM_OFF  ENDP

.!Qil!l!ilii!!l}}lllllllliliiIiiill*illiili!*'i!liiill*il*!}ii*iil****!l
'

; interrupt service routine

-l’*ll**l'll*l!{lilliilli*’liilii!iiii!*ii*ii***l**illllllil**i*i*!l*l**
'

RS232_INT:
ST ‘Interrupt on-except for communicatios
PUSH BX :Save registers to be used by
PUSH DX ;The service routine
PUSH cX

PUSHF



RS232_INT1:

RXIC:

PUSH
MOV
MoV
ASSUME

MOV

JMP
AND
JZ

MoV

JMP
AND
JNZ
CALL
MOV
CMP
JNZ
JMP

CALL
MOV
CMP
JNZ
JMP

AX
DX.DATA
DS,DX
DS:DATA

DX,STAT73
AL,DX
SHORT $+2
AL,INT
IEXIT

DX, STAT73
AL,DX
SHORT $+2
AL,RXINT
RXIC

I

AL, TXFLAG
AL,01H
IEXIT
RS232_INT1

RXI
AL,RXFLAG
AL,01H
IEXIT
RS232_INT
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:Read 8273 status
/O delay
:Are TxINT or RxINT set?

:No interrupt exit

;Read 8273 status
:[/Odelay

:Test RxINT

:Yes,go service it

:‘Must be Tx,go service it
:Get Tx flag

‘Was it a completion?
;No,so just exit

;Try again

:Go service Rx

:Get Rx flag

‘Was it a completion?
:No,so just exit

:Try again

:signal end of interrupt to the interrupt command register

108



IEXIT:

MOV
ouT
JMP
POP
POPF
POP
POP
POP
IRET

AL,20H
20H,AL

SHORT $42

AX

CX
DX
BX

:Code

:EOI port address

:I/O delay

:Restore register from stack

:Return from interrupt

108

CERERRRERR R RN N RN R E RN RRB R ERRRERERRERERRRRERRRRRRRRRRRRRERER RN REEER

Receiver interrupt procedure i

Yy i sy s X R X XX XX EXEEXEEEEEEXEIESIZES2RSSSSSASSESRRRAS RS RS SR L 0 R 2

RXI

PROC
MoV
IN
JMP
AND
JNZ
LEA
MOV
ADD
MoV

JMP
MoV
INC
CMP
JNE

NEAR
DX,STAT73
AL,DX
SHORT $+2
AL,RXIRA
RXI7
DI,RXBUF
BX.RXPNT
D1,BX
DX,RXDACK
AL,DX
SHORT $+2

(*)read 8273 status

(*)/O delay

;(*)test IRA bit

:(*)if O data transfer needed
:(*)get data buffer address
:(¥)get data buffer pointer
(*)address start + displacement

‘(*)read data via RXDACK

AMI/O delay

BYTE PTR[DI},AL

BX
BX.,512
RXI_1

(*)bump data pointer

;(*)pointer overflows buffer?



RXI_1:

RXI8:

RX17:

RXIT:

RXI2:

MOV

MOV
JMP

JMP

MOV
MoV
PUSH
PUSH
MOV
MOV

INC
MOV
CMP
JZ
DEC
JINZ
MOV
POP

MOV

JMP

AND
JZ

BX.0

RXPNT,BX
RXI5

DOS_EXIT

CH,04H
BX.LDADR
BX

BX

DH,BL
BX.CNADR

OH
AL,DH
AL,BL
RXI8
CH
RXI1
CX,05H
BX

DX,STAT73
AL,DX
SHORT $+2
AL,RXINT
RXI3

{*)Reset to start of buffer

((*)Update

:DH is result counter

;Get load pointer

:Save it
:Save it again

:Save LSB

:Get console pointer

:Bump load pointer LSB
;Get set to test

:Load = Console?

:To monitor

:DEC counter

;Not done,try again

:Set counter

;Restore load pointer

:Read status

/O delay

‘Test RXINT bit

;:Done,go finish up

109



RXI3:

RX14:

MOV

JMP
AND
JZ

MOV

JMP
LEA
ADD
MoV
INC
DEC
JMP

MOV
AND
JZ
LEA
ADD
MOV
INC
DEC
JMP

MOV
MOV
MoV
MOV

DX,STAT73
AL,DX
SHORT $+2
AL.RXIRA
RXI2
DX,RXIR73
AL,DX
SHORT $+2
DI,RESBUF
DI,BX

110

:Read status again
/O delay
:Is result ready?

:No,Test again

:Yes,read result
/O delay
:Result buffer address

:Buffer address + displacement

BYTE PTR[DIJ, AL  ;Store in buffer

BX
CX
RXIi2

AX,CX
AX.AX
RX14
DI,RESBUF
D1,BX

:INC buffer pointer
:DEC counter

:Get more result

;Get set to test

:All results?

:Yes,so finish up
;Result buffer address

:Buffer address + displacement

BYTE PTRIDIL,00H ;No,load O til done

BX
cX
RXI3

LDADR,BX
AL,01H
RXFLAG,AL
AL,PRMPT

;:Bump pointer
;DEC counter

:Go again

;:Update load pointer
:Test flag to show completion
;Store Rx FLAG

:Get more indicator



CMP
JZ

m

AL,'- :Normal mode?

RXI6 :Yes,clean up before return

:Poll mode so check control,if control is a poll,set up special

:Tx command buffer and return with poll indicator not O

POP
LEA
ADD
MoV
AND
JINZ

INC
INC
INC
LEA
PUSH
ADD
MOV
INC
POP
ADD
MOV
CMP
JZ
CMP
JNZ
MOV

BX :Get previous load ADR pointer
DI,RESBUF ;Result buffer address
DI,BX :Buffer address + displacement

AL,BYTE PTR[DI]  ;Get IC byte from buffer

;good frame

AL,1EH ;Look at good frame bits

RXI5 :If not O interrupt was n't from a
BL ;Bypass RO and R1 in buffer

BL

BL

DI,RESBUF ;Get result buffer address again
DI ;Save it
DI,BX ;Buffer address + displacement

DH,BYTE PTR[DI] ;Get ADR byte and save it in DH

BL
DI :Restore DI
DI,BX ;Buffer address + displacement

AL,BYTE PTR[DI]  ;Get CNTL byte from buffer
AL,SNRMP ;Was it SNRM-P?

T :Yes,go set respone

AL,RROP ;Was it RR(0)-P?

RXI6  :Yes,go set response,otherwise return

DL,RROF :RR(0)-P so set response to RR{0}-F
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JMP TXRET :Go finish loading special buffer
Tt
MOV DL,NSAF :SNRM-P so set response to NSA-F
TXRET:
LEA BX,CMDBF1 :Special buffer ADR
MoV BYTE PTR[BX],0C8H ;Load Tx frame command
INC BX :INC pointer
MoV BYTE PTR[BX],00H ;L0 =0
INC BX :INC pointer
MoV BYTE PTR[BX],DH ;Load RCVD ADR byte
INC BX ;INC pointer
MoV BYTE PTRIBX],DL  ;Load response CNTL byte
MOV AL01H :Set poll indicator not 0
MOV POLIN,AL :Load poll indicator
JMP RXI5 ;Return
RXI6:
POP BX :Clean up stack if normal mode
JMP RXI5 ;Return
RXI5:
RET
RXI ENDP

-*!lﬂlllilﬂl*l!*i*llili*i**ii'll*l’*iil!l*‘ill**l’**l!li***!iiil*!*i***ll}i
'

; TxINT-interrupt driven result/data handler procedure *

.i'l'l***!I'Il'l"lill*lii*il’l’lll'*iill‘!l***!ill*******l*’****ii*i‘iii****i{{
L}



i

TXI:

NOK:

PROC
MOV

JMP
AND
JZ
MOV
PUSH
MoV
PUSH
MOV
MOV

INC
MOV
CMP
JZ
DEC
JNZ
POP
MOV

JMP
LEA

ADD
MoV

POP
INC
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NEAR

DX,STAT73

AL,DX i(*)read 8273 status
SHORT $+2  (*)/O delay

AL, TXIRA ;(*)test TxIRA bit
TXI3 ;(*)if 0,data transfer
CH,04H ;Set counter

CX ;Store CX counter

BX,LDADR :Get load pointer

BX ;Save it

DH,BL :Save LSB of LDADR in DH
BX,CNADR :Get console pointer

DH ;INC pointer load
AL,DH ;Get set to test
ALBL ;Load = Console?
TXI4 :Yes,to DOS monitor
CH :No,test next location
™h :Try again

BX :Restore load pointer
DX, TXIR73

ALDX ;Read result

SHORT $+2 /O delay

DI,RESBUF ;Result buffer address
D1,BX :Buffer start + displacement
BYTE PTRIDILAL ;Store in buffer

CcX
BX :INC pointer



TXI2:

TXI3:

TXI5:

TXI4:

LEA
ADD
MOV
DEC
JNZ
MOV
MoV
MOV

RET

LEA

MOV
ADD
MOV
MOV
ouT
JMP
INC

CMP
JNE

MOV

MOV
JMP

JMP
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DI,RESBUF

DI,BX

BYTE PTR[DI},00H ;Extra result spots O

CH

NOK

LDADR,BX :Update load pointer

AL,01H :Set TXFLAG to show completion
TXFLAG,AL :Set FLAG

DI, TXBUF :(*)Tx data buffer address

BX, TXPNT :(*)get Tx data pointer

D!1,BX :(*) buffer start + displacement
AL,BYTE PTRIDI] ;(*)get data from buffer

DX, TXDACK

DX,AL :(*)output to 8273 via TXDACK
SHORT $+2  ;(*)//O delay

BX :(*)bump data pointer
BX,512 (*)pointer overflows buffer?
TXI5

BX.,0 i(*)reset to start of buffer

TXPNT,BX (*)update

TXI2 (*Yreturn after store

DOS_EXIT



X
CODE
END

ENDP
ENDS
START
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J.,. 1PHL Propagauon Detay, Pl1o P = Q 5 25 ne
—) ‘ . 5= " 25
—IL i ﬂﬂm Propagation Datay, Qo P = Q 15 25 o Voo =50V
— H - 2 » ¥ Cy=45pF
Ter H PLH Ry =667
| \ 1PHL Propagaton Delay. Pto P >Q 15 | 30 | ™ LE
L
oL P P 21 30
_ w._l/» tPHL ropagation Delay, Qo P> Q 19 30 ns
3 e SNS54/741.5684 .
gl
3 o Limits
L/ ® s Symbol Paramster Min Typ Max Unit Test Conditions
P
= PeQ PLH . =— 15 25
meU‘ o8 m U L - Propagation Delay. P 1o P = O 7 2 ns
= [ ! S 16 25
= — P2 @ .M.._n Propagation Delay, Qto P = Q 1= 2 ns Vog =50V
@ m 3 = = . Cy =45pF
— " -
14 o PLH Propagation Delay, P 10 P> Q poe 2 s R =6670
—3 4]
pPLH 2 30 -
L " ) m UU..’ Y Propagation Delay, Q1o F > Q 2 | %o | ™
= P50 p_ 2 SN54/74L5688
< o )] VU, Limhs
) Symbol Parameter Min Typ Max Unlt Test Conditlons
: = r tPLH ] 12 | 18
vy Propagation Delay, P10 P = Q 17 23 ns
—] L Vec=50V
1 1
) pett Propagation Detay, Q 1o F G el Cp = 45 pF
UI Ry = 6670
Pin [ — 12 18
L v.ovmcn_—oa Delay, G,G1toP=Q ® 20 ns
SN54/741.5682 thru 1.S684 SN54/74L.5688
- a »
f i
!
¢ .
¢ [
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@ MOTOROLA

8-BIT MAGNITUDE
COMPARATORS

The SN54/741.5682, 684, 688 are 8-bit magnitude comparators. These

device types are designed 10 perform comparisons between two eight-blt
binary or BCD words. All device types provide P = Q outputs and the L.S682

and 1.5684 have P>Q outputs also.

The LS682, LS684 and LS688 are totem pole devices. Tha LS682 has a

20 kQ puliup resistor on the Q inputs for analog or switch data.

CONNECTION DIAGRAMS (TOP VIEW)

Vg PsG Q7 P7 05 P5 O4 P4

SannnEnn oo

SN54/74LS632/684

I K {3 [ | O W I
P>Q PO QO P3 Q3 GND

7
P Q1 P2 @

E

|
_

Voe P=0 O7 P P6 Q5 P5 O4 P4

L el

u SN54/74L5688

CIIGTEI G e e JEe fLu]
G M P2 G2 P3 03 GND

e P1 O

SN54/74L5684
' SN54/74L.S688

T

8-BIT MAGNITUDE
COMPARATORS

LOW POWER SCHOTTKY

SN54/74L.S682

SN54/741:S682 « SN54/74L5684 « SN54/741.S688 *

GUARANTEED OPERATING RANGES

ORDERING INFORMATION
SNSALSXOOU  Ceramic

SN74LSXOXXN  Pastic
SN74LSXOXDW SOIC

FUNCTION TABLE
INPUTS OUTPUTS
. OUTPUT ouTPUT DATA | ENABLES
e | 7=a | 756 | enase | conmcuranon | puuue oo | 5ot | @ | Fea |Fsa

| e yoo | ye no jictenvpole yes P=Q L L L e |
| {sees yes | yes no _ |lotem-pole iad P>Q L Y N
Loess yes o yes _ [totempole L P<O L O T
X H Wl nlmn

H= HIGH Lavel, L = LOW Lavel, X = irwievant

Symbol Parameter Min Typ Max Unit
vee Supply Voltage 54 45 5.0 55 v
74 475 5.0 525
Ta [ A T Range | 54 -55 25 125 c
74 [} 25 70
oH Output Current — High 54.74 04 mA
oL Output Current — Low 54 12 mA
74 24
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (uriess otherwise specified)
Limits :
Symbol Parameter Min Typ Max Unit Test Conditions
ViH input HIGH Volisge 20 v m-:.—:..umua input HIGH Voiage for
54 07 Guarantsed Input LOW Voisage for
v Input LOW Voltage 2 Dovvin nout e
1 v 74 [Y) Al inputs
Vik input Clamp Diode Vohage -0.65 | -15 v Voo =MIN, iy = =18 mA
54 .5
Vou Ovtput HIGH Vohags 2 35 Y {vee = MIN, Iop = MAX, Vigg = Vi
74 27 as v jor Vi per Truth Tabie
54,74 025 | 04 | v JigL=12mA Vee =Vee MIN,
VoL Output LOW Voltage ViN = Vi of Viiy
74 035 05 v o =24 mA per Truth Tabtle
20 pA Vo =MAX, ViN=2T7V
™ Input HIGH Current | LS628-O tnputs 61 | mA |VoC=MAX. V=SSV
Others 0.1 mA |Voo = MAX, ViN=T7.0V
LS682-Q inputs 04 | mA
n Input LOW Current VoC = MAX, Viy= 04V
Others -02 mA
108 Shont Circult Cumrent (Note 1) -30 -130 | mA |Vgc=MAX
LS682 ki mA
Power Supply
ce Current LS684 65 mA | Voo = MAX
L5688 65 A

Note 1: Not more than one outpul should be shorted &1 & tme, nor for more than | second,




| Ad
SN54/741.5138 {
@ MOTOROLA.
GUARANTEED OPERATING RANGES - | . mz m h \N h—lm._ 39
Symbol Parameter Min | Typ Max Unk Uc>—l AlO—Hlb Umoocmm\
Vee Supply Vonage 54 45 i 5.0 55 v
74 ars! ] so 525 DEMULTIPLEXER
T Operating Ambrent T Range b i 12 © The LSTTL/MS! SN54/74LS133 is a high speed Dual 1-01-4 Decoder/De-
- - S— muhiplexer. The device has two independent decoders, each accepting two
104 Output Cutreni — High 54,74 -0.4 mA uts and providing four mutually exclusive active LOW Outputs. Each
np!
oL Output Current — Low 54 4.0 mA ] decoder has an active LOW Enable input which can be used as a data input DUAL 1-OF-4 DECODER/
74 8.0 for & 4-output demultiplexer. Each halt of the LS 139 can be used as a function DEMULTIPLEXER
B generator providing all four minterms of two variables. The LS139 is B
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (untess otherwiss specified) tabricated with the Schottky barrier diode process for high speed and is LOW POWER SCHOTTKY
Limits completely compatible with all Motorola TTL. famities.
Symbol Parametar Min T Max | Unit Test Conditions » Schottky Process for High Speed
L - Lid » Muitifuncuon Capability
Vi input HIGH Voltage 20 v | Qe et e « Two Complately Independent 1-0f-4 Decoders
= - e Active Low Mutually Exclusive Outputs J SUFFIX
ad o7 Input LOW Vohiage for o input Clamp Diodes Limit High Speed Termination Effects CERAMIC
v Input LOW Ve : v
L input 'ohage 72 08 Al inputs o ESD > 3500 Volts . ., CASE 620-09
v Input Clamp Diode Votay 065 | -15 | V | veo=MINiy==18mA 1
AL il il o YR AT 3 <G L CONNECTION DIAGRAM DIP (TOP VIEW)
VoH Output HIGH Voltage Mn,msuhﬁ.:_w:zmoﬂ\? Vin=ViH vec B A Aw O O On On
| 27 125 Y [ie] [&] [] (] [ie] [ir] [l [o] . -
54,74 025 | 04 v loL=4.0mA vVee = Voo MIN, PLASTIC
Vo Output LOW Vohage . ; VIN= Vi or Vi 7 NOTE: CASE 648.08
74 035 05 v iop =8.0mA per Truth Table The Flatpak version 1%
- gt HIGH 20 | pA | VoosMAX, Vig=27V . o e a8 '
0.1 mA | Voo =MAX, ViN=7.0V the Dual In-tie Package.
™ Input LOW Curmrent ~04 | mA | VoceMAX, Viy=04V BEBEBENEOENERED % D SUFFIX
los Short Gircull Current (Note 1) ~20 S100 | mA | Veg = MAX Ea Mi A Ooa Oia Oz O3 GND 16 CASE B0
lcc Power Suppty Current 10 mA Voe = MAX PIN NAMES LOADING (Note a) A
Hota 1: Not mors than one output snoukd be shorted at & bne, NoY 10r more than 1 second.
w AC CHARACTERISTICS (T = 25°C) Ao Aq Address inputs ORDERING INFORMATION
Limits . E, o Enabla (Active LOW) Input SNS4LSXXXJ Ceramic
Lavels of 00-03 Active LOW Outputs (Note b) 10UL [5S)uL SN74LSXXXN  Plastic
Symbot Parameter Delay Min Typ Max Unit Test Conditions NOTES: SN74LSXXXD SOIC
tPLM Propagation Delay 2 13 20 L e #) 1 TTL Unt Load (U.L.) = 40 pA HIGH1.6 mA LOW.,
PHL Address 1o Output 2 7 41 zﬁlo.grgn.‘tnilnhckfg.tyzauc.rs.ng‘iazae
g%
1pLH Propagation Delay -3 18 27 e F ) i LOGIC SYMBOL
~ tPHL Address 10 Output _ _ 3 28 39 V=50V
LK Propagation Delay Eq or E2 2 12 18 o Ct =15pF 5 i Aaha B A A . 123 1B
i | e Enable 1o Output : 2 21 | ® o 10 ® @ |® P __ F __
Il : AHE v oY v e how £ oh
3 : DECODER a DECODER b
AC WAVEFORMS AW % AN % 09040203 | | Op0 003
: [T 7111
vin ) A Voo =PIN TS 4 567 2119
PHL P ] ' [ [ GNDsPNS
v j i 1 O =P NUMBERS
out 1av 13v mozw.ﬂzz_.-
' O] O] © ] O ® ®
| Figure 1 O O Oz 0% O On On On




@ MOTOROLA
|

1-OF-8 DECODER/
| DEMULTIPLEXER

Tne LSTTL/MSI SN54/74LS138 is a high speed 1-ot-8 Decoder/ :

. Demumoexer. This device is ideally suited for high speed bipolar memory
! %géﬁagqg%wﬁs%%g.go_ox.
. pans«n 0 a 1-0l-24 dacoder using just three L5138 devices or to a 1-0§-32
' decooer using four LS138s and one inverter. The LS138 is tabricated with the
Schozxy pamer diode process for high speed and is completely compatible
with au Motorola TTL. families.
» Demuriexing Capability
| o Muroe input Enable for Easy Expansion

o Tyocz! Power Dissipation of 32 mW

o Acove Low Mutually Exclusive Outputs

o inpu: Ciamp Diodes Limit High Speed Temmination Effects

CONNECTION DIAGRAM DiP (TOP VIEW)

vo O O O O O G O

[ie] [is] [a] (8] [z [r] [oo] [
NOTE:
‘The Flatpek version
has the same pinouts
{Connection Diagram) as
e Dua! in-Line Package.

Eangnpnpnpeingan)
A M M E E E 07 GO
PIN NAMES

LOADING (Note a)

4

§| o

Address Inputs

Enable (Active LOW) Inputs
Enable {Active HIGH) input
Active LOW Outputs (Nots b)

me

T

NOTES
2) 1 TTL Ut Load (U.L) = 40 pA HIGH/1.6 mA LOW,
v:zgnrgg(o—nﬁontu.uc.r.ﬁgﬁhuiuﬁ.rrlﬂb:!!ﬂb:ﬂ&

Terroersase Ranges.
LOGIC DIAGRAM o
A Ef E2Fy
® ® Veg =PI 18
GNO=PINS
(O = PN NUMBERS

@zﬁN GAW
Y

—

SN54/74L5138

1-OF-8 DECODER/

DEMULTIPLEXER

LOW POWER SCHOTTKY

D SUFFIX
soic
3 CASE 751803

ORDERING INFORMATION

SNSALSX)OW  Ceramic
SN74LSXXXN Plastic
SN74LSXXXD SOIC __

LOGIC SYMBOL

1223 uWM
— i iy

oA A E

0p 01 02 03 04 05 04 07 -

TTITT]

151413121 10 9 7

VeosPN 18
GND=PINS

FUNCTIONAL DESCRIPTION

Tne LS138 is a high speed 1-of-8 Decoder/Demuitiplexer
ranncated with the low power Schottky barrier diode process.
Tnedecoder three binary wel

SN54/74L.5138

g when enabied provides eight mutually exclusive active
Low outputs (Gp-07). Tifo LS138 toatures three Enable in-
puts. two active LOW (Ey. E2) and one active HIGH (E3). AN
asputs will be HIGH uness Eqand Ep are LOW and Ej is

dinputs (AQ. A1.A2)

RIGH. This multiple enable function allows easy parahiel ex-

pansion of the device 10 a 1-08-32 (5 lines 10 32 fines) decoder
with just four LS138s and one inverter, (See Figure a.)

, The L5138 can be used as an 8-oulput demuitipiaxer by
using one of the active LOW Enabis inputs as the data input
and the other Enable inputs as strobes. The Enable inputs
which are not used must be permanantly tied to their appropri-
ate active HIGH or active LOW state.

TRUTH TABLE
INPUTS OUTPUTS
e = = = = = = — —
Ey E2 E3 Ao A A2 Og 01 02 O3 04 Os Og 07
i
H X X X X X H H H H H H H H
X H X X X X H H H H H H H H
X X L X X X H H H H H H H .H
L L R t L L L H H H H H H H
L L H H L L H L H H H H H H
L L H L H L R H L H R H H H
L L H H H L H H H L H H H H
L L H L L H H H H H L H H H
L L H H L H H H H R H L H H
L L H t H H H H H H H H L ]
L L H H H H H H H H H H H L
e HIGH VoRage Lovel -
L« LOW Volage Level
X = DonYCare
A
M
A
2 -
! ! ! -
Ay - VO,_
N
H
:_%._:"@ - G
Ao A Az E Ao M Ay E A M A m \o At A2 €
LS138 LS138 ts13s 3 LSt
0g0y 03 03 040505 07] |09 0y 0203 0405 05.07 09 O3 0203 04 05 0g O7 09 01 0203 4 0505 O7
Bg-ovemmcecsccmmmcaccnemcacouncoocranne B R EEEEE R LT O

Figure a



. SN54/74L832

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

Limits
Symbol Paralrnoler Min Typ Max Unlt Test Conditions
Guaranteed Input HIGH Voltage for
ViH Input HIGH Voltage 20 v All Inputs
54 0.7 Guaranteed Input LOW Voltage for
ViL Input LOW Voltage 7 o8 v Al tnputs
ViK Input Clamp Diode Voltage ~0.65 -15 v Vee =MiN, iy = ~-18mA
54 25 3.5 v Vee = MIN, IoH = MAX, VN = VIH
VoH Output HIGH Voltage -, " Y v of Vi_ per Truth Table
54,74 0.25 0.4 v loL = 4.0 mA Ve = Voo MIN,
VoL Output LOW Voltage VIN = Vi or VI
74 0.35 0.5 v loL=8.0mA | per Truth Table
s 20 A | Voo =MAX, V=27V
{1%] Input HIGH Current L st iN
0.1 mA Vce = MAX, ViN= 7.0V
Ty {nput LOW Current -0.4 mA Voo = MAX, ViN= 0.4V
los Short Circuit Current (Note 1) ~20 -100 mA Voo = MAX
Power Supply Current
Ice Total, Output HIGH 6.2 mA VGG = MAX
Total, Output LOW 9.8
Note 1: Not more than one output should be shorted at a tlime, nor for more than 1 second.
AC CHARACTERISTICS (T = 25°C)
Limits
Symbol Parameter Min Typ Max Unit Test Condltions
tPLH Turn-Off Delay, Input to Output 14 22 ns Veg=50V
tPHL Turn-On Delay, Input to Output 14 22 ns CL=15pF
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QUAD 2-INPUT OR GATE

SN54/74L.S32

QUAD 2-INPUT OR GATE

vee LOW POWER SCHOTTKY
1] [1s] [re] 0] [io] [] [e]
i ,[2] = J SUFFIX
I CERAMIC
Lt (2] [s] Lef [s] Lo [2] it CASE 632-08
< GND ¢ 3
N SUFFIX
PLASTIC
by, CASE 646-06
1 .
. D SUFFIX
- SOIC
, . : 1 CASE 751A-02
i 1
ORDERING INFORMATION
SN54LSXXJ  Ceramic
SN74LSXXN  Plastic
SN74L.SXXD  SOIC
QUARANTEED OPERATINGQ NRANGES . . .
Symbol Parameler Min lyp Max Unit
vce Supply Voltage 54 A5 5.0 5.5 v
74 4.75 5.0 5.25
TA Operating Amblent Temperature Range 54 ~55 25 125 °C
74 0 25 70
IoH Output Current — High 54,74 ~0.4 mA
oL Output Current — Low 54 4.0 mA
74 8.0






