
`Z) \cn rev ov5

	

% A s 1nch ron0us
p0"r

Qlld Comn%uni ca<Jhor1

5y
%caroV%o0S

qS hc~rohouS

cL e iot k of b o th t YQKSm'++et, t recei ver

1 S v Sec -f o S~KC kroni to d her A t*$S

orAr0.C~cj ? J

1)ev ;c.es ram be p k

	

v~ois
o

	

'c-'I oc

Recieirft 9- T ro-Ks m ifer v ~~ tkcar

sc~o~ra

	

clocks -Av

	

s ~rabe oY

C~lmdK~C~~ °N G f erd kiaKo

	

S
~~

	

1'Ve received dafa
a I've let-.4 al H

r~SSw

	

coaYd
jKQ'~ C QWI~~ '~

14 AN a SHA K3. NG r

I/

be d 110 1's F (f X
;
bye_

~~ fwa «asQ~s

~iOVidQ "t W0-W

	

COMMUKi ~-a Wov S w

	

Q-

C) z t can
rc J I w~'

	

(' ~'" kCr~
8 H eWe<N

	

e 6~ ~~ awd

~0ri`""V ~'ca-~oks ~e+
&e_ a read d eve eC

two

	

secoKd A ~r~ ~w



S

15 a

of kafa

+eChIAilve -f o co ord inq,+e -h ram s Per

IK

W ktW

	

}1 (J /MP v

	

s e hds d a fQ fo C,

p tr i pkua2 1 i f tells - ke Peri pher & tkaf al ma

avai Ia6 k

i f peripher&Q uses

	

lip f I d ps

	

Ia f Ch in

d of a Trd PA

	

R P U ,, f wi // h e e01 a'
i

	

p
e.Xifra Strobe s(7i

	

1'd

	

Clack or

IQ.tck (n

	

c1a 0. .

c1~ 5U (C V iS rtad ~Kq dafa ~rowt tke

pptri pkev aQ , i f kao

dada is Se-K[

Sckd oL Sfrolot

r(C V U) keK

a.

S I Ot aQ

ne.w da4a

S i rot p(e W a~/

-t o

+0 ktto4) CA) keIA tke Ktx c

peripuc'

	

cAK

-r ka i t e It s -t-k e

is

	

ctva*tQ4fe

seKC) a s T(obe S "I

rack tkc Jatq IH

	

a

.1/0 party



sTAf= ~'

S~ajv i

SEQVENCE o F EV cvTS L "r A smpLE
S TROkOL 0, A TA TRANS{f;

4_a 3e
ski EC,A =o

EGA

~"

	

_Wye : I

1 . periQkcrj apptcts
d a4#. to pd T 4-c- P i'~

. . ~otripkeraQ O.Sse.,r }s
s rRA 1 o i n $drwx 6'91(

3 . port c.L 4v6%%ctWc4L(IW

I&4ckeS i,'.pu} da.~a

6 t (t cp u I'ca4S a

S}+04c-S porfcL da#a

N „ drain

I

-TAI

	

"% ~eflfvpl
d~Sa6It~

S T

	

e,"a6 (ed
S i 42 = 1

	

'A {cr+vP

s -r 1

	

&c4

	

low

ac 4iYe- kit ('

S . 6911 cPV Writes
j ,j, -t

	

poRT 8

6_ S .T R 8 av!-c r,a4i' cad(

SSe++S to "° h"p

Lri Pkero

?. p cr u p tc & a cce pf s
poRT6 _

Qu Epu.j

oa.#" cx cka.8c
c d a«fr

Wpps =a

1,( Np S ='

h ~ • h to
low

- raKSi 41 t 0.5SU} S 3 'I A
A

frghsi }I•on
I aw to k'

strobe. d

F j ( t+°".ds~`4 K



Q-CCCp(-:S
dOR 'to

Tke

COrLirro9

,~ara Ile~

	

1/0 s vbs js}ewi vseS two

P~K4

	

strobe A

	

( S TRA

&SSOCir4. J w ;+h port c

STyo be PP

	

( STS d)

a ss o c it tW w ;+A par + 8

port C kQO -two d GL fa reSi,#eys

	~-0 poft C drtfoL r Iis}cv ( $( oo 7l) eoRTC

paf t c (gkke-d dQk Re-I ($
10,0,6) p o g T C t

i
is vSeJ for STrobtJ and hczw.Jskokc I/e

be cgvsc i+ tgfckes i'i put d a+a .

rL±JC
parfc L ) J1



~ Ia 5-̂

	

cr
0

PIOC

	

so87	
"$1002

a
IoAFISTAI l CWOMIFHNOS I~ t~ I~ IMM 1

1#~~a skdx

	

~

	

3

AF

	

sTR~i

0
SIN =

	

Strobe A Interrupt Enable
_ No hardware k*enupt generated

Strobe A (STRA) Flap
0 =

	

Inactive
1 = Set M waive edge of STRA pin

{ '

	

1 a

	

Ha rare Interrupt requested when SIAF =1

MOM = Port C We-OR Mode
0 =

	

Port C outputs normal
I = •'Open-drain

FgdDS = Handshakeisimple Strobe Mode Select
0 a ,Simple Strobe Mode
1 =

	

Full Handshake Mode
a
~OIN = Output/lnpud Handshake Select

0 =

	

Input
1 =

	

Output

Pulse Mode Select tar STRE Output
0 =

	

SIRS level active
= SIRE pulsesy

EGA = Active Edge Select far STRA
0 = High to Low (falUng)

1 =

	

Low to High (rlSMq)

NVB = Invert SIRS Output
0 = STRB active low
I - SIRS active high

Figere 9.14 Parallel I/O Control Register

Ke

	

~'
oasa 4

	

~~R



d c,~ -t. o v s e

	

fiAe

o1_ -5Trobe
1-} atldskake

$1005
PORTCL

$1004
PORTB

∎∎∎∎∎∎E∎

„r
Peripheral signol to program
that new data is available
for hots ng

Strobed Output

S7R8

	 a

L/

	

s ub

	

+e P4

S~%ckroni zQ~ch

ptilgr

Program signal to peripheral
that new data is available

$1002 Surf'sw HNOS	ECA ee
PIOC

	

Ijr lr l l o l 1 lo l a l configuration Example

STAF set when)

	

t-STR8 ° "1ow 1
W.

SmA edge	 STRA falling edge

oearrs

	

strobed h/O

	 Enable interrupt

Figure 9.13 Stmbed I/O

The

	

I/o coK+ro

	

'te3 (St e r

	

1oc

food)

	

is tke cont rd~ rILAis~er

	

We

	

5j sk im

r-t J 2+emMvk s

	

the P1 C 1J

w~ ~~

	

beko,ve

	

f it
p a ratle,

	

Z fa

e k4Ye f c a itC)ers4Kd eack b if w IAim

-tkc p -1 c



4 ctl 5t-o6Q.4 = to
s d

	 l-

ofd

	

sUppa~

	

siw~P

	

s w~tl

o c-
6

	

c oK ~
4^411A ~o , r.e

L

~ 15 1 A ~ %
5 -~4v6e- Pol -

rve i & .btC -

	

,
artdwo"A- ' K~

Of ,N,,od c

	

o ...r, evay'~ c r y$ 8

C.

	

~, o p e4f%

o
~+ Si ~Qlc S iro6C C

1 ~'

	

ka K

~d k make

--~

	

}+tr lac K
~Q~~s~a

K f

P o _,

f G-A . A ci`ve-
ed b

C-

ac14
0,-,e

	

.1 lp

	

1;110 . S +'r !B

I If

shPdt/dofpv6

hfM
i~S;"

cede

e'As S

	

C~ 3 T ~qr sI
8

	

~ ~.~,dk d

1-

hso C

-4 (Oat

q-a (01 4.a5 e

Y; 6 l cdac



tiao ; }s od fP~~ d af4 XiKes

	

C QyKec frog

Pmar ; P~~«Q

	

r~it e

	

rRda~
C

	

# e
o ob#a E ea

-t o d art

cvoutec~'e~
+d STr

aYn

	

5 rR

u Pkeri
(<ee P

s '

	

.// a ffo c
f p

	

J;~ co wI
P
r

	

/
por

~~
e4

	

c lifer ~Po rtCr
fe~Lt o

4
die

	

$won f k
e-i //f

	

5 4o'J vP
~

dQf

	

ra f cA r,e.1 (/er

d 6. ~a on
~al<<

	

td~q~ • `'
5 TkA

	

O~ T J ,

,,~ i l ( be l 4 +~ ~ ~-~
, A td

Porgy c
F /d-q

	

i n

tAI-5 c a vs

	

a~

C

	

loc

rEa~ :

	

d4~-~ tfc.h

7A}

	

C L E AK

cave

	

' K letvtj

p lo C

b

	

~~ ro~rawt'"'ter

.b f '~"

o

$et

	

~

IAI
1



%AS

	

Pt'^ SCR(\

-S , f ,4 0S ~-S

S TO Sets 1 N

PS
O(

This 8 .5 ddfecftd

6a

Fla.9s -+keh
ckear s

*poll STAF for rising edge
CIN

BRCLR PIOC,X $80 CIN
LDAA PORTCLX

latch in port C input
when STRA edge detected

STAA ON

	

;and store it
INY

	

;repeat 10 times
CPY

	

#PTR+10
BNE

	

CIN
STOP

	

then stop

PTR EQU

	

$8600

*

STAF

	

STAi

	

cwofl HMOS oin

	

PPS

	

EGA IMP'S

6/

O O

NO 1'n kf r vA t

O

	

C

simple
5 trd6e-

,w ede

RE G6 A5
EQU $loon ;

pORTCL '

ooRc

P 1o C

#05

4oT

,*a

*listing 9.11
*Strobed VO Demo
*Section of program to input 10 bytes
*from port C and store them

*

ORG $100

LDX #REGBAS
CLR DDRC,X ;configure port C as input
LDAA #02 ;configure PIOC register
STAA PIOC,X ;active STRA is rising edge
LDY #PTR initialize storage pointer



11 N QKdska Ke ii pu f
(O 'y

	 f
p 0 &

-116

	

C ah be uscd +c traps her
STv) bbe~

	

iherec,Per
KCtl t- r P

bt~,e5 aF

w or€ coK o

	

1 S
r~ ~ife(1

tn~
uf

;n c livd ~'
s+robe d

	

d
~~ ~S

Mcv t~wf

	

a

l b ~~

	

tkere

	

110

	

6
M( a

	

S

	

kCray
o PE~`~'MLA t

FroM fire rrc
't t

re c i e ~-~ •S readq
I

t0

d a ~-u

i 4a

	

be ui teh

5a ,, e-+ Mte S

d a~f~~ .

@

	

sawxe ~o r

	

stta be



W heb\ t sere C-5

have -to b e

	

a se+ o f rvle s -t o d e zinc

to trc

	

ev eo-CL B~~ e .

50----o o. pyo foCo) (5 a Se+ of

vsej i h dafa CammvKiC&l O'1 tkaF

-t4- -A fav%SVAI

	

aL nci reciCViK o f

a traKS fer o f d a+q , tkere

68HC11

Port C

STRA

STRB

N

Av
Peripheral:

I have vent data.

Peripheral

Data

Strobe

68HC11

Port C

STRA

S7RB

68HC11 :

I have read your data.

i

Peripheral

Data

Acknowledge

5kKdo.t.d Pvo cedvvao

c.o a ,rd i iao 4 C S

it fOym4 toh •

Figure 9.15 Input Handshaking

Ih fer(ockeC

~k . kav\d stake

	

fO c oY

	

's

	

a" 01 rcCme't

uJ /~ e~E~ Y t l1 E. r c c erEY

d q h&L

	

r'f

T rgh),,~i !-}e

	

W0.~t -~ f6r -tLcs a.c K

	

before tt

	

-5

acknav1f-d,W ea cb

+ N F N N l •

	

NA

K

	 tier
~.ravk

of



61 IC// ~akds~akr~

tAe (8Hc/1

for
p a ra /leO

	

L /a

r h is 3
6~C coxi

CdA

roc

4-

Sdf- wa first

-rd

	

6e

scipporfs av faofakc kah d shaki1i.

I ~c6BIf

	

srRA

STR 3

Ac7- PcO

an

	

S- bi ~ Se r1Sor

Way f
S ~° r the

fx t

Rc~~ S

EAt k --,v
s

R

fea~`'~ ~'k e

h e•~ f SeK Sar r '~"



-rke i"pdf da{- t

oh acf; ve edge o f

e rcsi1
a

ed a of READY C srRA)

,
F J&

	

S TA

S AckraK ;zaf~Q" -to wait P cr

~ 68~~ ~Scs

	

~adf~~

	

'~d
~s TA f "

wf.A s TA F se
se rcnt~

	

rca
Q -rJ,e

	

fe Ptwos P

		

P t o c
f

~ o (low ~, b

	

rcc~ portCL , will deaf 5 TAf f dad

-'

	

I4 -
r1si"

	

vf srRA
IwrB-

Se f s 4 c&

	

S T R 13) -t O a ~---

P
SO C

O

prows s es sor I *S I a fc kcd i h}o po rt C L

stRA

par

a (so

5 TR d' o (J !,-4 -
P lj

	

h7oI

	

5Cf Cv
ca

	

„E(/ ac h +~C
i

5 'rd 4'6

r ) _

	

0-Ti!

5TRd PJ'`

sds *Ae



O

The .9 c1( ( 5TRBJ avfPtl jve5

G/hen sof f aze read part c L

TIce / tI/~i ;

	

e%e of 19ck

6 S It to tie sensor S'pipjinQ that

6 $ t!

	

k ao ~e q,,,,

	

-o po Ce sS ti e

in/wb (i. e dafa. is
laic/re))

$o ffwAAA 1") *.et lye t

-- is i'n )- f L c

	

,•s c t //cd

	

//an0 sk4/4e o1
1., fCr /dc rte d

because eoc4 eve4I () . a ; 3/ y/ Si) -P-ollo141s

(,'I

	

a vW ct , 4 h.e cycn t af kr Ae o tkcr

(5 Hc& Jskaki"

	

is c V-rT . 7e. iaa6(e

	

s
(
3nc~ raeti za,4toH wte+4tod

k1ktK

	

co+tIte c +itq.

	

d e.v i ceo from J ~ ffcrea E wta t V Fac1tU rers

G.b d a+ d t f f event s p ee d s-

a 2E also CL ((ows y 0U kd upgrade oKe device

C e -1 ,
5 ct a newer f fer seKsor) ,j i +koU+ ,redes(

b OT I, 5 idea o f t ke ;

	

r }q ce

	

0

.

t

	

'I5C(.~

	

of

	

C 1

read /i

S/~A&f Aopn

txe

C v rr erc IC

or



bC

Ce.\4rev\i(S 'Yi h1er in krFQ Ce

	

w,'de(

	

adOP~ea~ ~Yih~r i- IN~rf ce

91obCo_Q -t k.4+ U Se-S

	

p u l5 6 Mode kand5('ake- profocO-?

U 0.dt(eve- - 5 K ChVro K i Z a,4'1 .061

two k •~,K~ s 1.g l~oC ~1K1

(sons) -~
s4-o (e be-Sore

(/ooh) tk2 lehpIi of tirtt over whick da ,4 muse

rew~-&k S4- Ate

	

ojt& "t"ke ed,jc o f CTKL S)'JX .Q IcL~c tes

d a,4 4 a Al% i vto

SLCT

Data 1-7

DATA STROBE

Busy

ACKNLG

Figure 6.27 Centronics interface timing requirements

Ceh ov,~cs P rovI'Jes the_ ~allowIK~l 51'Ka~D

Qv ovnt o f -tir.,e over wkick tk..L dal-ca mvS(

c -r Q (. s l'9 K J tkai la1cko daa+kc ed3e- of

o f d aAa

aC k v G

:4

	

100 ns (minimum)

ALS

~1 - 4

	

data p/KS 1/a

1 13vs

	

ot)/1pUf From pry^

	

~US~ wOT read +o QCCepE

d ~a 6~ cause - e f"FliK .e
G)

	

&

	

Qdfpvf ~'o^~ pry"{°`' ~crror~

	

- prinfth~

~~ s L c r

	

o vfpvl From" prinkt C prsnf-er' cn ti ;kZ ~

O

	

pri~tfcr
u f to Joey '~k`

	

~a < 3 ~af`~`/ ~~ f o
p/} 7,4 sTroGe

	

, „r 9 tar is s l, ,%Wx/

V ~4 ck VL G

	

ovfpvt -pram pr, if v

	

(J ~4ck re(J&/, 7

tra,KsPON .



L1e.sih tixaMpl.P

	

1s%lC r Fy Ce CA , Ce vt ivoh ic s

	

v i r 4,r
o t s

I)
Ker t) p c {-cd f o

C~ 5~,KcItrovize dak tvccnsce,r be,4/e

	

part
C

usiK Putse' made ovf-puf kaMdSkake

f41

5T41

PE7

PE6

SLCT

Figure 6.28 Interfacing a Centronics printer to port C

VCY'd -tL dad se4Jp g ka(d41P . W .r .f L')afv~. sTrd6e safiSPcj

,VC Sej port C coy- Oufput

4- prd~vm t PrOc C aara (ld Slo

7 	C

	

s

	

4

	

3

	

z
SW STAI c41o}1l FFNbS o1N p

1.

. HNQ5 /atN/PL-S = Cvfpuf pots_

_~ s rro6e ~~:1fcrr1Ot d/st6led

s tro6e ~+/l e~Je Qo a c~'~ e4 e

m ,r'o rm /~ or f C /D i n S

s r Ro 8 C

	

c, c4t•vre 1 a W

moat

	

rou','1vt.eS 4O~ Usaja 4z i Kferrup} J rive"

to P ofi c

rin}er

Po SS i b(e

c010 t ckoh

C.Q K 1rOJ re 9 I S ~L J PO ,, .

'.ode kanl/srtakill

ou 1-,p Uf Metoa

u St p 0 f (! w,
a

Wri}K ro0}jh.z5 t o

t o

~~68HCll

de, 4C r *t i N.C p Y i h4t Y r e.o-d~

Centronics
interface

PC6 D7
4 .rte tke prinkr D6

PC4 D5
ou4puf a c,kanac4tr PC3 . D4

PC2 . D3
PC1 . D2
PCO D1

STRB . DATA STROBE

S ACKNLG


	page 1
	page 2
	page 3
	page 4
	page 5
	page 6
	page 7
	page 8
	page 9
	page 10
	page 11
	page 12
	page 13
	page 14
	page 15
	page 16

