EE 308 Apr. 10, 2002

Building Expansion Ports in Altera

o We will build two bi-directions expansion ports in the Altera EPF7128 chip
on the memory expansion board

e The following Altera GDF files show how this is done
e The first GDF file shows an output port.

— The address is demultiplexed from AD[15..0] in the menmexp block

— The output value is latched into the set of 8 flip-flops on a write to address
0x0400

— The D inputs of the flip-flops are connected to AD[15..8], the high (even)
byte of the data bus

— The data is latched on the rising edge of E

— The flip-flop latches are enabled on a write to address 0x0400
— Here is the Altera TDF file for determining when a write to address
0x0400 takes place:

SUBDESI GN w400_eqn
(

R W . | NPUT,; % R/'WLine %
LSTRBn : | NPUT,;
Al 15. . 0] : INPUT; % Denultiplexed address bits %
w400 : QUTPUT;
)
BEG N
if ((A[15..0] == H'0400") & (R W== G\D)) THEN
w400 = VCC
ELSE
w400 = GND;
END | F;

END;



Apr. 10, 2002

EE 308

e L v
Zi

e LY v
Ll

LT
Ll

R ENT )

3

an nﬂ..mduﬂl_”|ﬂ3§

=
................................ &%
& Mdul_jﬂ
........................................ : @M CTTPER-L | -
rE = aarm o ] ugylsT
] : AT w
- ub=a"ggtm ol
o EITTE S o T T T b e
- e = Y T -
[leyep
________________________ 30 W —
¥ 1H0d
e )
.......................................... €6
ET) ]
an NEHLET
= ugH1s
a7 L
m o
30 E]




EE 308

Apr. 10, 2002

[ supn] semawy [ supp| swi [EIE

sugy g

Y H 55 oo ooH (lodino va
00D X 10vD } ¢ DOv0 | 0000 0000 H (051w

H m Xk 99 JX 10 XX X T f w w {1 | mH [0 2w =

X v0 XX =m XX v0 } & ¥k I 2| 55 @ w @ | mH (8 51y wm
| _ [ _ * 0 3
| [ 0 UgH1ST
| L Ty
bl w3s3d

SuQ) 006 suQ 002 sup 002 Su0 009 SuQy 005 sug 0ov sug 0% SuQ) 00C sugy 0L aweN

sugn] e




EE 308 Apr. 10, 2002

Building Expansion Ports in Altera

¢ \We now need to be able to read what was written to the expansion port

e We do this by putting a tri-state buffer between the ouput of the expansion
port an the address/data bus

e \\e enable the tri-state buffer on a read from address 0x0400

e Here is the Altera TDF file which determines when we read from address
0x0400:

SUBDESI GN r400_eqn

(
R W : | NPUT; % R/'WLine %
E - | NPUT,
LSTRBN : | NPUT;
Al 15. . 0] : INPUT; % Denultiplexed address bits %
r400 . QUTPUT,
)
BEG N

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

r400 = VCC,
ELSE

r400 = GN\D;
END | F;

END;



Apr. 10, 2002

IH1SNE WA T [pereus

e TEHis
nH
i & "214no™0 & "STlW i e
6 ZTino o g s ro~"=7710
. nl..u.u._.....ullu @ -ala - rs 10
a ATANDTHA HLASAH .l_.h.u“u:
E]
| =] ST ]aw

-~ |earu a “
ECLE IS 4 3

_ |reru E ] .o S
Tard 4 3 ¥ §

wemeus| 41503 WA

EE 308

aovd

To: Si19




Apr. 10, 2002

EE 308

' 3 55 ¥ oo 8 H [lo"dino™va
| oow0 i KOV 1 00p0 X 0000 00P0 H 051w
Tz i I & S 10 X % X 00 %zz§ w7 0 K 2z | wvH o~ dav
v X 70 & T w0 Y v [ | 55 Wz w7 | sH R
z i 70 1§ ) #0 X v w7 55 @ w (zm | wH 8 gtlav
. _ _ _ _ _ ] _ 0 3
| _ 0 ugH1sT
_ L] o A
1 & u13534

sup 006 sup 008 supOn2 suQ 003 suQ 005 sup ooy sugOoE sup 0oz sug ool anjes, Bulep

[ suzz] qewap | sugpiz] pua [ sug yoz] vl




EE 308 Apr. 10, 2002

Building Expansion Ports in Altera

¢ \We now need to make the expansion ports bi-directional

¢ \We do this by putting a tri-state buffer between the output of the flip-flops and
the expansion port pins

e \We use a data direction input to allow us to choose whether to use the port as
an input or output

¢ If the data direction bit is high, the outputs of the flip-flops are driven onto
the expansion port pins, and the port is output

o If the data direction bit is low, the outputs of the flip-flops are not driven onto
the expansion port pins, and the port is input

¢ The data direction bit is a bit of another register built into the Altera chip
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Building Expansion Ports in Altera

¢ \We now add a second bi-directional expansion port at address 0x0401
e The data for this expansion port is connected to AD[7..0], the low data byte

e We also add a register at address 0x0402 to supply the data direction bits for
the two new expansion ports

¢ Bit 0 of address 0x0402 controls the direction of Expansion Port A (EXPA)
at address 0x0400

e Bit 4 of address 0x0402 controls the direction of Expansion Port B (EXPB)
at address 0x0401

10
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Using MSI Logic To Build An Output Port

e Many designs use standard MSI logic for microprocessor expansion
e This provides an inexpensive way to expand microprocessors

e One MSI device often used in such expansions is a decoder, such as the
74HC138 decoder chip

74HC138
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When E3 high, E2 and E1 low, one of the outputs of the 74138 will go low
A2, Al, A0 determine which output will be low.
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