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Abstract

m This project bases on the Laboratory
Exercise 9&10

m The designed processor can perfrom a lot

of functions including |IR Filter (shown
below).
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Run signal is asserted=>the processor starts

In time step O, only IR is asserted.

The processor finished=>Done output

Operation | Function performed
mv Rz Ry Rz — [Ry]
mvi Rz #D Rr — D

add Rz, Ry | Rx — [Rx] + [Ry]
sub Rz, Ry | Rx — [Rz] — [Ry]

T, I; T;
RY it R,
Done
DIN,,¢. RX;,,.
Done
RXout-Ain RYout- Gin Gout-RXin‘
Done
RXout-Ain RYout- Gzn Gout- m')l-
AddSub Done
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Then add Registers , Count , Addsub modules

Simulation Waveforms

Simulation mode: Functional

‘ [%7 Master Time Bar:\ Ops il_'lPointer:[ 18.83 ns Interval:\ 18.83 ns Start:’ Ops End:i 1.0us
A 0ps 200ns 400ns 60.0ns 80.0ns 100.0ns 120.0ns 140.0ns 160.0ns 180.0ns 200.0ns 2200ns 2400ns 260.0ns
s Name 0ps
I

g >0 Resetn ‘
1 Clock o) -4 - 0 7 0 4 L4 °—J L1 1 L1
22 Run . T S W e 1

D3 DIN 0000 Y 200 Y 005 Y 0400 Y 4080 Y6000 Y 0000
%[22 |  Doe | T 1 | T ——— 1 |
- |2 regnregn_inQ 000 Ay 100 h{ 010 b 201 I
E%: 31 ..Istep_giCount 00 Y 00 Y 0 ¥ 0 X 00 ¥ 0 ¥ 0 Y 1Y 0 Y 0 X 10 X 0
‘A"l U regnreg_0Q 0000 X 0005 X 000A X 0000
2y (@51 regnreg_1Q 0000 A 0005

68 regnreg_AQ 0000 3 0005 b 000A

%5 regnreaGQ 0000 h{ 000A 0000

D102 Busw 0000 X 2000 X 0005 000X 0005 Y0400 Y4080 ) 0005 Y 000A Y4080 Y 6000 ) 000A 0000
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Symbol Generated

------------------------------------------------------
......................................................

"////////////////////l/////////////////////’ /////////////////////..//////////////////////’

'

processor

DIN[15..0] Done —X
Resetn Busw([15..0]
Clock

Run

DIN[15..0] DOUT[15..0]
Resetn ADDR[15..0]
w
Run Done
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Synchronous memory

Processor 4 1:5 — Memory
16 ) & n
ADDR - ol adadr
16
Dourt - data q 16
DIN I —r\ wr_en
~ B i 4 A
3 5 Done|— Ap
44 1 5
Clock A
Resetn
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10 T1 T2 | T3 T4 15
R7=>AD |Waitfor |DIN= |RY=>RX
DR; rising >IR | DONE
R7+1 edge
clock of
memory DIN=>RX
R7+1
DONE
RX=>A RX+RY= | G=>RX
>G DONE
RX=>A RX- G=>RX
RY=>G | DONE




10 T1 T2 | T3 T4 15
Id R7=>AD |Waitfor |DIN= | RY=>ADDR |Waitfor |DIN=>RX
DR; rising > |R rising DONE
R7+1 edge edge
clock of clock of
memory memaory
st RY=>ADDR | RX=>DO | DONE;
UT; Wait for
W rising
edge
clock of
memory
Z=0,RY=>R
iz X,ELSE O
LOADED
DONE
divide RX=>DG RY=>BU | RX/RY=>
S RX

RX/RY
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The instruction mvnz (move if
not zero) allows a mv operation to be executed only under a certain

condition; the condition is that the current
contents of register G are not equal to O.

m Divide Rx,Ry RX=RXx/Ry
Operation Function performed
Id Rz.|Ry] Rz — [[Ry]]
st Rx.[Ry] Ry| — |Rx]
mvnz Rr, Ry | if G !=0. Rz — [Ry]
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Momery & Divide

MegaW:zard Plug-In Manager LPM_DIVIDE [page 1 of 4]

“..  LPM_DIVIDE R -

,I’
MegaWizard Plug-In Manager - RAM: 1-PORT [page 1 of 5]

: ‘ | About ” Documentation

Settings

General General2 - 1| Parameter

Settings -
Cun Wldﬂws,’BIk Type/Clks Regs/CIken/Byte Enable/Adrs _
Currently selected device family: |(_ yclone 11 v |
] Match project/default

DIVI
numer[15..0]  quotient]15..0]
denom[15..0]  remain[15..0]
clock Numer i
clken

inst_mem

3 data[15..0] ]
wren
A H

How wide s 'address[6..0] L

ds

s
wor

[
0

128

How wide s
How wide should the 'q' output bus be?
~Numerator R How many 16-bit words of memory?
= : What should the memory block type be?
S ® Auto { M512 (7 MK
() Si
) Signed ( O MRAM {2 1Cs Options... |
Set the maximum block depth to i_Auto i' words

What docking method would you like to use? -
®) Single dock
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Utilize the processor

m |IR low-pass filter

-1

H(z)=———
1-0.75z

- .- - - - en W - - "~
WATT UNTIL clk = "? y. 8

X L= X 207

v <=x+v/ 4 +v/ 2;
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Momery Initialization file(.mif)

m 0011010000000000 MVI R5

= 0000000000000100 #4
m 0000110100000000 MV R3,R2
m 0100100100000000 ADD R2,R3
m 0100100110000000 ADD R2,R2
m 1110101010000000 DIV R2,R5
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Expected result

= 0010100000000000 MVI R2

= 0000000001100100 #100

DO0O00000000000 | Y 0000000000700 0000000000701 00000000 IITT] Y, O000000ua7a7000 Y 0000000000770 Y 0000000000701 10 Y 0000000uu0T0000 ) 00000uouuunion

— 0 — .
¥ 000000000007001_Y_000000000000710 Y_000000000000100 X _000000000000011_X_000D00000000001 Y, D00000000000000

100 on 7segment
Yout on LED



Read from switches into momery

m The number read Is as the delay of loop all
the instructions in momery

m Shown on DE2 board.:
100 Scrolling across the 7-segment display
Switches to control the filter speed
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Thank you




