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This Is the top
level
schematic of
our project.

Every block
here has
already been
fully defined.

All
components
and the whole
system have
correctly
passed digital
simulation.
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This is the schematic of one FIFO component. It contains 8 Dflipflops with reset
(for further testing) and works as a buffer for both input and output.
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"celldefine
Tsuppress_faults
"enable portfaunlts
‘timescale 1ns/10p=s
mocdule dflipfleop (D, CLE, CLF_inv,Reset inv,Q)
output Q;
input D, CLE, CLE_inwv,Reset inv;
reg Q;

always @ | posedge CLE)
if (~Reset_inv) begin

Q == 0;
end else begin

Q == D;
end

This is the digital simulation result of FIFO component. All possible patterns have
been exhaustively tested. To make top level testing easier, we then rewrote the
verilog for Dflipflop. The key part of codes is shown above.
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Verilog for Half Adder and Full Adder:

"celldef ine
"muppress_faults
Tenable portfaults

"timencale lnn/10pms

module halfadder (Co,8,A.B)r

output 5, 0o
input R.Bjr

ansign {Co,Sl= A+H;

param=ter TDRE_A Oo
parameter TDOF_A_Oo
parameter TDE B Oo
param=ter TDF_B_Oo
parameter TDR_A S
paramster TDF_A/ 8
param=ter TDRE_BH_5
param=st=r TDOF_BH_5

ifdet functional

initial #display("'n *** ATTENTION! Functional Simulaticon,

‘elas

Cifdef TETRAMAX
‘elae
apecify

Tifdef THCA
showcancelled S;

O.000;
0.000;
0.000;
O.000;
0.000;

= 0.000;
= 0.000;
= 0.000;

pulepsastyle ondsestect 5

"aelme
Tifdef verilog
$mhowcancel led

fpulpestyle ondetect

Tencdif
Tencif

(A == Oo)=(TOR_A Co,TOF A Cal i
(B => Co)=(TOR_ B Co,TOF_B Ca)
(A == S)=(TDR_A_8,TDF_A_S);
{B == 8)=(TOR_B S, TDF_B S);

endapecify

Tencdif

Tendif
endmodil =
‘disable porttaults
‘noeuppress_faults
Cendoel ldet ine

calldaefins

"asuppress_faulta

"enable_portfaults

“timescale lne/lips

mocdule fulladder (Cout, 8um, Ain, Bin, Cinl »
input Rin,Bin, Cing

output Bum, Cout

asmign [Cout, Sum]=Ain+Bin+Cin:

parameter TDR _Ain Cout = 0.000;
parametesr TDF_Ain Cout = 0.000;
parameter TDR Bin Cout = 0.000;
parameter TDF _Bin Cout = 0.000;
paramster TDR Cin Cout = 0.000;
parameter TDF Cin Cout = 0.000;

paramstesr TDRE _ARin Sum = 0.000;:

paramester TDF_Ain Sum = 0.000;
parameter TDR Bin Sum = 0.000;
paramstsr TDF_BHin Sum = 0.000;:
params=ter TDR_Cin Sum = 0.000;
param=ter TDF_Cin Sum = 0.000;

“dfdet funcrtlional
initial $display(*'n *** ATTENTION! Functional
‘elae
Citdet TETRAMAX
‘elas
specify

Cifdet THCA
showcancel led Suam:
pulssatylse ondstect Hum:
‘elas
Tafdet verilog
$showocancellead
$pulsestyle ondetect:
Cendif
Tendif

{Ain == Cout)=(TDRE_Ain_Cout.TDF_Ain_Cout) »
{Bin == Cout)=(TDR_Bin Cout,TDF Bin_Cout) ;
{Cin => Cout)=(TDR_Cin Cout,TDF_ Cin_Cout) ;
{Ain == Sum)=(TDE_Ain_Sum, TDF_&Ain_Sum) r
{Bin => Sum)=(TDR_Bin Sum, TDF_Bin Sum) ;
{Cin => Sum)=(TDE_Cin_Sum, TDF_Cin_Sum)

eEndepecify
Tendif
Tendif
endmcdul e
“disable portfaults
‘nosuppress_faults
S endcel ldef J_nq

Simulaticon
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Quick Overview...

Unsigned Multiplication: Signed Multiplication:
|:I4 d3 ag al I::u iy s iy iy &y
F TR W AR T L
@eky G A%, &X, ap&, m G3% g% Ay, gk
@yxy  dsXy Xy 4% dyh a,x%  asx, aX, A% dgx
dydy dzdy dasy hiy &a ax, X, ax Gxy dgx
AyXy Xy (aX Xy  dygks GyX3 G3d3 dady  4)A;  dody
QX Gk, @y, GF gy 1 ey A3k dgply “1154 dpiy
Py Py 7 Ps P Py 73 7 A P Po Py P Ps Ps Py Ps P 21 Fo
Algorithm: shift and addition Algorithm: Baugh-Woodley technique
Substitute AND2 gates to NAND2 gates, plus inverter... Schematics?

www.themegallery.com Company Logo



=2
=
=
g
0
1]
-
-
-
=
z
.
et
[=]
|
=
fui]
]
=
s
-
i
=
&
=
&}
i)

EiF

. |

|




Verification of Multiplier's Results:

4 MulipllerVOD |1
B¢ Multiplier.x

04 Multipller
B4 Multiplier.Z

Results: 0*8=0
-3*-5=15
-3*3=-9
3*2=-6
-4*2=-8

Realizes the multiplication of input
X and Y, with the correct outcome
Z=XY, which will be sent to Ripple
Carry Adder and Subtractor to
calculate: AD+BC & AC-BD
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System schematic
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—REAL

(A+Bj)(C+Dj)=(AC-BD)+j(BC+AD)

-IMAG
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Feature estimation

*Number of transistors
Components Total
transistors
SUM*1 DIFF*1 MULT*4 FIFO*6
252 288 434*4 256*6 3812
Area (mm”2)
Components 120%*Total
SUM*1 DIEF*1 | MULT*4 | FIFO*6 area
0.028 0.033 0.047*4 0.030%*6 0.515
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Feature estimation

Power consumption
P=¢.-C-V*f
=0.1:| 3812-(122)-(0.8um/ 22)-(2fF / um) |-57 -10°
=0.0915mW / MHz
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Floor Plan
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To be continued...
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