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module power3 (
output [7:0] XPower,

output finished,

input [7:0] X,

input clk, start); // the duration of start is a
single clock

reg [7:0] ncount;

reg [7:0] XPower;

assign finished = (ncount == 0);

always@ (posedge clk)
if (start) begin
XPower <= X;
ncount <= 2;

end
else if(!finished) begin

ncount <= ncount - 1;
XPower <= XPower * X;
end
endmodule
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module powexr3 (
output reg [7:0] XPower,

input clk,

input [7:0] X

Y

reg [7:0] XPowerl, XPower2;
reg [7:0) X1, X2;

always @ (posedge clk) begin
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// Pipeline stage 1

X1 <= X;

XPowerl <= X;

// Pipeline stage 2

X2 <= Xl&

XPower2 <= XPowerl * X1;

// Pipeline stage 3
XPower <= XPower2 * X2;
end
endmodule

fe EHEASEE T, X MBUELRZIPNRKERE, BRML KGR EAR M TIERE, &

B, Y XES _FRKEARTEREH=ZREM B, X BT —NEE R % B8 — %k
2, WA 1-2 friR,
: uwl = ;:‘l . L R . (70l

)

= D[7:0] Qf7:0) ol

B 1-2 WKREHR

X’ WREITE (Xpower3 B¥R) M X F—HMEME—KITHE (XPower2 WIR) —#[FM
7, XABOTEERER :

RE = 8/1, X 8 4L/HH4F

B# = 3 B4

HA = 2EB2F—AMREBER

FEAVERESE N TSI 3 5. E¥, WRER 0 KEARFBOEERFFE, Rk
KL 0 T EEREE M. FNRAKREIIIER 3 MHRMEERENITESR, 3
B e tEREB A Bk . Rl FARBEARNR NG MRER, FTUNTFHEAE B,

HF— A BRI LEPEE,

NI IFIR BB AT A B3 E AR BB R AN FAM ML (— Lo

REBARNERT), ERFBKEZLIAERN X fl XPower —E S FFIFHER, HEBMWALK
o ITHFE RS . EARMMALTESS 2 T,

T — A BRIFH G KRNI S 3 e @ AR,

1.2 (RS

AP ERF PR B 38 3 BB/ P [ Ak g S B S ST i PRt HE 0 DA A\ 3 £ 338 B0 i o o 0
Bit. EF, MEWRIPR BRI T ZBRMKE . FEEE, WREEARIT PR ESEE
BRET PR



4 #1F

BREB =R BT, BAEXMNERLAETHE R, BEAENEENTRERIES
BA T —HBAERTHFR. BR, FKKELIHAEY BRI ERESIMKEK, &
ML BLFERE T — A RR A LR R T —Ho ERFKL T4 AT UG A B 5
i P fe /Mo

module power3 (
output [7:0] XPower,
input [7:0] X
)i
reg [7:0] XPowerl, XPower2;
reg [7:0] X1, X2

assign XPower = XPower2 * X2;

always @* begin

X1 = Xz
XPowerl = X;
end

always @* begin

X2 = Xl;
XPower2 = XPowerl*X1l;
end
endmodule
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module fir(
output [7:0] Y,
input [7:0] A, B, C, X,

input clk;
input validsample) ;
reg [7:0] X1, X2, Y;

always @ (posedge clk)
if (validsample) begin

X1l <= X;
X2 <= X1;
Y <= A* X+B* X1+C* X2;
end
endmodule
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module fir(
output [7:0] Y,
+input [7:0] A, B, C, X,

input clk,

input validsample) ;

reg [7:0] X1, X2, Y;

reg [7:0] prodl, prod2, prod3;

always @ (posedge clk) begin
if (validsample) begin
X1 <= X;
X2 €= Xl;
prodl <= A * X;
prod2 <= B * X1;
prod3 <= € * X2;
end
Y <= prodl + prod2 + prod3;
end
endmodule
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module power3 (
output [7:0] XPower,
input [7:0] X,

input elk) ;

reg [7:0] XPowerl;

// partial product registers

reg [3:0] XPower2_ ppAA, XPower2_ ppAB, XPower2_ ppBB;
reg [3:0] XPower3_ppAA, XPower3_ppAB, XPower3_ppBB;
reg [7:0] X1, X2;

wire [7:0] XPower2;

// nibbles for partial products (A is MS nibble, B is LS

nibble)
wire [3:0] XPowerl A = XPowerl[7:4];
wire [3:0] XPowerl B = XPowerl[3:0];
wire [3:0] X1_A = X1[7%4];
wire [3:0] X1_B = X1[3:0];

wire [3:0] XPower2_A = XPower2[7:4];
wire [3:0] XPower2_B = XPower2[3:0];

wire [3:0] xX2_A = X2[7:4];

wire [3:0] X2_B = X2[3:0];

// assemble partial products

assign XPower2 = (XPower2_ ppAA << 8)+
(2*XPower2_ppAB << 4)+
XPower?2_ppBB;

assign XPower = (XPower3_ppAA << 8)+
(2*XPower3_ppAB << 4)+
XPower3_ppBB;

always @(posedge clk) begin

// Pipeline stage 1
X1 = Xo
XPowerl <= X;

// Pipeline stage 2

X2 <= X1;

// create partial products
XPower2_ ppAA <= XPowerl_A * X1 _A;
XPower2_ppAB <= XPowerl A * X1_B;
XPower2_ppBB <= XPowerl_B * X1_B;

// Pipeline stage 3
// create partial products
XPower3_ppAA <= XPower2_ A * X2 _A;
XPower3_ppAB <= XPower2_A * X2_ B;
XPower3_ppBB <= XPower2_B * X2_ B;
end
endmodule
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module regwrite(
output reg [3:0] rout,

input clk, in,
input 13201 ctxrl)s

always @ (posedge clk)

if(ctrl[0]) rout[0] <= in;
else if(ctrl[l]) rout[l] <= in;
else if(ctrl([2]) rout[2] <= in;

else if(ctrl([3])
endmodule

TYonut 3]

A

in;

L ERGITFH, B0 S HERES AR RRMED, XIFFAHTS A L
A 1-7 o

IR HIRE K B B — MES RS &, NEHEX AR EE— AT,
BRI RE—R . (B2, XBEEL5RIFIRIRREmRG. b TERNESHREE, B
E RIS T O AT T RWIRERE, HR, S TARLEARBHEERIASNE,
R 5 Lt it RS AR R AEAE S — AR EREH



% 1f R 2 A2t 9

clk

[1]
EET— O )

(0]

7
l

Egzgwm Q[3:0] 3§Eimﬁﬂhb-

=
S|

ﬁ 3:2]
o

h ulihlads

.

B 1-7 AT
AT EZRMAAL, RVIBE, TR BINT R4 X MR G .

module regwrite(
output reg [3:0] rout,
input clk, in,
input [3:0] ‘ctxl);

always @(posedge clk) begin
if(ctrl[0]) rout[0] <= in;
if(ctrl[1]) rout[l] <= in;
if(ctrl[2]) rout[2] <= in;
if(ctrl[3]) rout[3] <= in;
end
endmodule
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