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Building ExpansionPorts in Altera

We will build two bi-directionsexpansionportsin the Altera EPF7128chip
onthememoryexpansionboard

Thefollowing Altera GDF les show how thisis done
The rst GDF le shavsanoutputport.

— Theaddresss demultiplexedfrom AD[15..0] in the memexpblock

— Theoutputvalueis latchednto thesetof 8 ip- ops onawrite to address
0x0400

— TheD inputsof the ip- ops areconnectedo AD[15..8],thehigh (even)
byte of thedatabus

— Thedatais latchedon therising edgeof E

— The ip- op latchesareenabledbnawrite to addres©x0400
— Here s the Altera TDF le for determiningwhen a write to address
0x0400takesplace:

SUBDESIGNw400_eqgn
(

R W : INPUT,; % R/W Line %
LSTRBnN :INPUT;
A[15..0] . INPUT; % Demultiplexed address bits %
w400 . OUTPUT,
)
BEGIN
if  ((A[15..0] == H"0400") & (R_W == GND)) THEN
w400 = VCC;
ELSE
w400 = GND;
END IF;

END;
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Building ExpansionPorts in Altera

We now needto beableto readwhatwaswritten to the expansionport

We do this by putting a tri-state buffer betweenthe ouputof the expansion
portantheaddress/datbus

We enablethetri-statebuffer on areadfrom addres©x0400

Hereis the Altera TDF le which determinesvhenwe readfrom address
0x0400:

SUBDESIGNTr400_eqgn
(

R W . INPUT; % R/W Line %

E : INPUT;

LSTRBN . INPUT;

A[15..0] . INPUT; % Demultiplexed address bhits %

r400 . OUTPUT;

)

BEGIN

if  ((A[15..0] == H"0400") & (R W == VCC) & (E == VCC)) THEN
r400 = VCC;

ELSE
r400 = GND;

END IF;

END;
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Building ExpansionPorts in Altera

We now needto make the expansionportshi-directional

We dothis by puttingatri-statebuffer betweerthe outputof the ip- ops and
the expansionport pins

We usea datadirectioninputto allow usto choosewvhetherto usetheportas
aninputor output

If the datadirectionbit is high, the outputsof the ip- ops aredrivenonto
the expansionport pins,andthe portis output

If thedatadirectionbit is low, the outputsof the ip- ops arenotdrivenonto
the expansionport pins,andthe portis input

Thedatadirectionbit is a bit of anothermegisterbuilt into the Altera chip
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Building ExpansionPorts in Altera

We now adda secondi-directionalexpansionportataddres©x0401
Thedatafor this expansionportis connectedo ADJ[7..0], thelow databyte

We alsoaddaregisterat addres©x0402to supplythe datadirectionbits for
thetwo new expansionports

Bit 0 of addres9x0402controlsthe directionof ExpansionPortA (EXPA)
ataddres©x0400

Bit 4 of addres©x0402controlsthe directionof ExpansionPortB (EXPB)
ataddres®x0401
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Using MSI Logic To Build An Output Port

Marny designausestandardvSI logic for microprocessoexpansion
This providesaninexpensve way to expandmicroprocessors

One MSI device often usedin suchexpansionsis a decoder suchas the
74HC138decoderchip

74HC138

—— A2

—— Al Y7 O———

——1 A0 Y6 0—
Y5 O
Y4 O
Y3 o
Y2 O———
Y1
YO O———

—— E3

——(d E2
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When E3 high, E2 and E1 low, one of the outputs of the 74138 will go low
A2, Al, AO determine which output will be low.

A2 A1 AO Output
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