C IMTERFACIARENTD )
poiA Y MW#W 65%4"67*’( A, W

1. & mievjae RS-252

- € bwe A;v\J"‘/V\-[DCZ e onbre iy 4\/’63 =% e—gwjac‘h-?»véf’
DCE ( okl tomunicodion guprat ) — hoslene
DTe ( dake lermaot epuprT ) - corpedslon

L lello. ..

1 RXD .
o7& m PCcE

Grd R
- /f\waio Ao oadrs - se'rie (klauvla ]Dﬁ% qs’)
- "7‘044/ Mifed OSSN hiwo grg Cres Lo 4ol e rea (»}10)
>\

= daxe o4 howiacas ( Sawdg raT )

lto ~ 2% k,g,jf—/ .
~ toneedon BB 25 ( pp q)

laler ot statn 2 ( 7xp , RxD )

- WVven & LesaS o (;0/7" =

bopa  wgpbva ras Ladar 4 olader (- Txp , ~RAD)
ligeee prkea e Anles s oot ( boashore )

vt Ao {adoS bCPI’W f12v , £V hor L

(hes T prg 135 )

” 3 Ul v
s 2
. v ,
’//é h -3V
73
&V 25V
dhve/r r S
Fornafe do oldn
| kbt {J-pfb;‘f' ( webi T /x{? ,vér)
v Y i) /oc o1 02 03 Pt ps PE o3 [ N

L

H ¥
#is V0O

72mpo



4 -/[arf .lxv"” )
¢ Aok Soks f»rhifo Mar  (mseine
1 Shop bt

OuFer f“’" ey f)oJP-‘veia ( Lowper Ao /2“5' 9y )
F bib o ko , 1 bib parbt 1 sbop Lot
&é»kﬁﬂ%,déclfudﬁé&/lskfé;t

}%AM? ’44.}\‘}»7\;;&4@ Z‘?A?é‘?h

e//é«”7'wam‘°#ﬁfa¢%”~i“(

fQQ—r‘
9+¢<,ea—:aée4(w_ef,e.en . . . s 1 o

,L‘»PA»—

Lt & paidedt po- =

-

F b dodos = 12F Condne cer ?wh‘vew' —>
oty ArCIE (Conpecet io Py o)

- b - ‘ol 73
¥ & o ol = Cu't,a,a Alcll § f2F carcelece, aleiorad
Linton ok A bl (onpete peg )
hower sor dilas relafver ao PTE "o woneclsr DB TS
4 - 6/]'#%
2 > Txp  rewnt Mzg
3 < Rxp  rewVs
(o RTI et b e
¢ e o7 eor
L < PR Aale sek ;
20 = DTE PN m‘dﬁ’
& —e pep 0&12 Caarriey— OCJQ,QI‘

ake ¥ anlrpoa redo



_ﬁ%‘p’l PTE 7W aonvian

QaJ\l]/a, R7Y € ARS hhionsto 7“" Peavt vy /
viartr

~ DTE
C PeE  renpectk @chvardo DSR e TS mdicands gt
pode recvde—

bty pele Oule T=D

-~ pre e

— e - PTE A sactv’  r7e e DPTR

7MT oonvior

proeplor PoF
_ pre wckve PTR
- De¢E Qe Lt ({/ DGD)
~ DTE recwse ol

— pog olsackve

g) ] pre i%i/;—‘

%ARL@AWM(A (Mlomfof‘

?D“)LM "8 ’ ‘s )
“xow’ 7 XoFF
ATl ¥ Al 19

ate. 3 infesfoianedo



—————

e

pmerce  Gprs  (Teeegsr)

l%@rﬁ — %a,uwi- porpose ns humenloton bus o Sorvamets o

Soctor  oopeclfico pana s huwwmen o dm
coriro Lo
o
\m O~—n—">0""
Q) vokels, 4) il closn
compuinate  Aes @i 2 m hpico

20 Yo K Ve
VRGN o NS ‘7"\1«&/“'\"3 J—{T‘w 5
oK i o 15
Gl Cnghrato doe ( erdireco LS — a 3g (AQM)
Qidirvecy 3’4 AAD Pwmaka
ol ¥ i»ﬁa]au’qwﬁo



npetioce peot (openti gy mor)
Joxa & howswnisan  hirdno ( 250 k—éjc/ﬁ’%‘*ﬂ“ﬂ)

1 H e foegmt;
hdna Ao Serrosmeto L5T seriad 24 Lilen
¢ oo
% ndote
& 6"'“"’{’
Bpes ok s hevadss ~ Y (opeer ) tonhotadn,

onvinle ( (MW)

é/rOCJPN;J-){..a, oHec [SSPE ( U’""");(""“"'V ?‘9{'} 110c )

- ®waie 1om yalene TTL (O =5V ) ame g = “ﬁﬁQ“V“

e opn slleder Cvired o)

ouT

Ll & wnlolo @ Lorre wmedho
bk A ntmio

—oV 01 Wvao s bnla, & -bde

ATN  (allenh
N ) i ) daven 5ot Wil prefactns emo D nenels

-5 v aLIVQ/V\ St q’l'l-lv‘ ?NJ“J‘\ [F3SV Y MJ"

fof (amk o isedify) = aSShel o fim o mensager~ OV
Fors ForaTid Sl oo o Jode ©
A}Mﬂllmﬁ (Pam%g P"/' )
M'}' lkld‘/ﬂuféb»w\ﬁ



S8 (vervice N?m‘(’) @ whscocte « OV por
apaalio gun el o phps Ao conbotote

¥ ( im‘&v/au cf.ea«,) - wlwtg © DV o= N ele Jan
Ao Ao s o ing hre neads

gen [ ol amaS& ) o wWSnacAd o At wbia oS

alzpvvllwsw wnbo e vemoto

lonlan o hamds haice [ compenis gy 13 )

(v )tFo ~ Yeasls fon Aodo, ~  dootas D A]aa'udlv?» Aot
HAix o wolo Cole. vir 0 SV hrectlo Jua

PPy s fmh'm o recbe
- dode valid -~ Lo cwdor @wloca e tule o OV

Dav
ohrests gue T ol s vdLide
(w)one — S accepld — 87 ouvinks VAo ©bcamdo arfe
Inla oo bovto  dviensto aiw'(/a’ bvan, o Auds
/) alam-o/l«'o s Lok (0 wlhbhime ) atw o
ol & SV
. a q ) )
lowometn o0 52 linla ot aw ov )
Log (sl oddur oroeP ) 352 ~62 lotcinag )
UM/r}le.\, 63
TaAg ( Lin eddren Z,ﬁ,w},) o — Gt
Unlalle 65

?C’)C’ Cpri ”“’7 o pmanA Zm“f)

Q,v(z + lkLﬁMWl‘,

g ]



( M drwmendsr Lsbregrelos )
GTL b ad kb Anced P (clcnare )

Spc Selo cteet olvie cleon 4
PFPc anraeew ,90// (&m/—.%y{, T

GET Wf FIOPRoIe ry *lﬁ“gjje,v ¥
TeT laice  wm hof 9
Leo lecal  focte ok .
e ¢ evice cAata- 21
PP v parollel  pold imenfyure 27
JP & Senne pfl enatl 20
S$P 0 Xriaf ,’oa Asalt 25

SQC; (K%\a(brj oodrevs crmancty W) 76 — (26

JO——
.
6""("5‘2/0 K lneris o6 Burinl 32 + euwdirees }Wh—o’mb
(o a 3o )
o iye Ao pudre i ol b b €% 4 weclrcon primdnio
(6 a 30)
PN a]:nm,”’w Taa(’ J,e,v\ o Ll C 21

.S'i'V\le% e Fdro K o é@»f&,&.‘; /@g’ﬁ ‘41‘})

o

PSeindo -W’au?o Hos  oless s rohhae N imfwlou@
SEnd s RECEIVE
pro woliine seeeel  (dev , AT, e ’A&Ia")
begror o
‘ ' b rnne white hot tud of ‘rh""T
/luwi;ﬁzw } Pud raxd vl on Tl Ak B,
wiatic .
' oty  adarers s winle
hy {wonholler ) n l';c;(i EOT fon Pt wH Mof«awol‘&}
Vi lro Lo .
Gy e WA ¢ fwf alle . bae Jwvc—j
pouk oot Lt W} st

ookt plefpicareto

2



T)W(M‘ Receve ( bhe addes ""é'["“’)

beguin .
)\M ok Bae M}

Uuwi(
Talu  odihess

i (s Jene

ék/f allwhn £ve )[“’e“',

v, wod EOT e
read  rext donacle.  Afrom dale oo
tonalnel chovecle. mio Shmge Ak’

A _whety
;ﬂ/(' alledin L ,"‘U‘QY

|

adz 3 /alcfewom_../k



Data

Format Serial
Timing . Asynchronous
Rate 110—19,200 baud

Connector 425V

Type
Number Lines
Data Lines

Data

[N
59

Signal Levels 7 +3V
Negative logic Pins 2 & 3 “3v
Positive logic All other pins
High level 5to 23V

Low level =5to =25V

Data="1"
“L "

Line Naming Convention -25V
Driver Receiver

Lines named with respect to DTE

Connector Gender

DTE Male
DCE Female
This convention is not adhered to in practice

Fig.7.1 - Tabela de caracteristicas da interface RS232C [1]

LOGIC LEVEL
VOLTAGE LEVEL =— —— v

START BIT LS8 Msa PARITY BIT STOP BIT

o —l - ————r e - —

L0GIC VOLTAGE

§ —_— s — s -

[ 1 o o 1 t Q

NUMBER= 011001 I, 51 DECIMAL

Fig.7.4 - Sequéncia de bits que corresponde A transmissdo de um cardcter em série

numa transmissdo assincrona [1]

Bits Per Parity Stop
Character Bit Bits
7 +EVEN +1
7 +0DD +1
8 NONE +2
8 NONE +1
8 +EVEN +1
8 +0ODD +1
7 +EVEN +2
7 +0DD +2

Fig.7.5 - Tabela com alguns formatos possiveis para transmissdo assincrona [1]



NUL 21 a2 B 83 ¢
SOH 22 3 C 64 o *\
STX 2« 42 D 65 e
ETX 2 s a5 E 66
ECT 25 % 46 F 67 g
ENO % & a7 G 68 n
ACK 27 7 43 H 6% ® 14
BEL 28 49 | A | L
8s 29 ) A 8B K .

HT 2A 48 K 8C 1 . .
LF 28 - 4C L 80 m Y
vT 2c 0 M 8E n .
FF 20 - 4E N 6F o L]
cA 2E aF O 7 ]
Ele] 2F ¢ 50 P 7 q .
s % 0 51 Q 72 1 L4 .
OLE 3 52 A 73 s °
0C1 (x-ON) 32 2 53 s 7a 1 °
DCz {TAPE) 33 3 s 7 75 u .
DC3 (X-OFF) 34 4 $5 U 76 v .
DC4 FAREr 35 5 56 v 7w .
NAK % 6 57w 78 x ‘. .
SYN 37 7 58 X TSy »
ETB s 8 53 v Az °
can 39 9 sa z | .
EM 3A 58 7c .
sus 38 5C ) . 25 @
ESC 3¢ < 50 (ALT MODE) 5]
FS o = sE ¢y 7E
GS 3E > 5F  — () 7F  DEL
AS 3F 2 B0 (RUB OUT) DB—25
us K 61
SP 49 A 62 b
Fig.7.6 - Tabela com o cédigo ASCIL
CONNECTOR SIGNAL MNEMONIC
PIN
Primary RS-232C Connections
1 Frame (carth) ground
2 Transmitt data TxD
3 Receive data RxD
4 Request to send RTS
5 Clear to send CTs
6 Data set ready DSR
7 Signal Ground
20 Duta terminal ready DTR
Secondary Connections
8 Data carrier detect DCD

Fig.7.7 - Conector standard RS-232C 1]

90



[
LM TtxD
2 -
ML RxD
3
RTS
4
DTE €Ts DCE
5
DSR
6
LOGIC GND.
7
pCo
8
DTR
20
R

Fig.7.8 - Ligagao entre um aparetho DTE e um DCE [1]

2 [ <]
3Q><[>

4 <]

pTE 1 5<] D pTE 2
&< g
7

8]
20

P

Fig.7.9 - Configuragfo de uma ligagdo entre dois aparelhos DTE [1]

DTE 2 DCE

t
TE

2 O K]

3 <]><D

Fig.7.10 - LigagGes simples RS-232C (sem linhas de controle) [1]
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A sequéncia temporal do "handshake" estd ilustrada na fig.7.20.
pro ~ - ; A
DIO8 ; J' }'

DAV

NRFD

NDAC

Interface Description Decimal
Mcssage Value
PCG Primary Command Group
GTL Go to Local 1
SDC Sclected Device Clear 4
PPC Parallel Poll Configure N
GET Group Exccute Trigger 8
TCT Take Control ]
LLO Local Lockout 17
DCL Device Clear 20
PPU Parallel Poll Unconfigure 21
SPE Scrial Poll Enable 24
SPD Serial Poll Disable 25
LAG Listen Address Group
Listen Address O through 30 32-62
Unlisten 63
TAG Talk Address Group
Talk Address 0 through 30 64-94
Untatk 95
SCG Secondury Address Command Group
Secondary Commands 0 through 30 96— 120

Fig.7.21 Tabela de comandos do "bus" GPIB [1]}



procedure SEND (device I,

device 2, ..., device n, "data")

begin
{set attention line true )}
Untalk
My (controller) Talk Address
Unlisten
Listen Address 1
Listen Address 2

Listen Address n
{set attention line false}
while not end of string do
Pur next character on the "bus"
end_while
{Set EOI line true with last character of string)
end

procedure RECEIVE (talk address, "data”)
begin

{set attention line true}

Untaik

Talk address

Unlisten

My (Controller) Listen Address

{ser attention line false}

While not EOI (end or identify) do
get next data character from "bus”
concatenate character to string

end_while

{ser attention line true}
end
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