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[#5-1]

module DFF1{CLE,D,Q)
output @ ;
input CLEK, D ;
reqg Q:

always (@ (posedge CLE )

o <= D;

Endmodule
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primitive EDGE UDP({Q,D,CLK,RST);

input D,CLK,R3T; output ¢
table // D CLE RST

I

e T e Y S TR R R

endtable

endprimitive
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[# 5-3]
module DFF_UDP {Q;D;CLK;RST} ;

input D,CLE,R3T;

output o

EDGE UDP Uli{o,D,CLE,RST) ;
Endmodule
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[#5-4]
D —>———o  o——T>q module DFFZ (CLK,D,Q,RST,EN) ;
CLK > :
EM[__>——Ena output <
CLR input CLK,D,R3T,EN;
F!ETD—'—'—O' reg Oy
54 &{FaEfE frisHlE D A 8 always @ {posedge CLE or negedge RST)
begin
ck | L LT LI L1 if (IRST) @ <= 0;
p | LI 1 C '
S B else 1f (EN) o <= D;
EST | end
4 1 L | endmodule
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[#5-5]
module DEF3{CLE,D,Q,RES3T) ;
output ¢ ;
input CLE,D,R3T ;
redq o
always (@ (posedge CLK )
if (RST==1) ¢ = 0;
else 1f (R3T==0) ¢ = D;
endmodule
[#]57]

module DEFZ
always (@ (posedge CLE )

endmodule

[# 5-6]

output

redq o,
always
if

Q

endmodule

Q <= RST 7

{RET==1)
always (@ (posedge CLE )

module DFF1{CLK,D,Q,R3T);

; input CLE,D,R3T ;
ol; J/EEELT QLES
@ (RST) / /A
gl=0; else Ql=D;

<= Ql;

{input CLK, input D, input RST , output reg ¢ )

1'b0 : D;
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[#l5-8]

LK, - ., —
> — E«ﬁ_—;___,‘i: ----- —E0
module LATCHL (CLK,D, ) ; -
output ¢ ; input CLK,D; T o
redq oy
always @ (D or CLEK) :
if (CLK) <= D; . .
- P50 BiTF SIStk EDEIE Rk
endmodule
PRE CLK
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[#5-2]

module LATCHZ (CLK,D,Q,R3T);

output ¢ ; input CLE,D,R3T;

assign @ = (IRST)? 0:{CLK 7 D:Q);
endmodule

CLK

E5-13 FREE 0 FIEFEKT R

[#]5-10]
module LATCH3 (CLK,D,Q,R3T);
output ¢ ;
input CLE,D,R3T;
req o
always @ (D or CLK or RST)
1f{IRSTY Q«=0;
else 1f (CLE) C<=D;
endmodule
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[#]5-11]
module AMOD(D,2A,CLK, Q)

output ¢ ; input A,D,CLK;

req Q,0l;

always @ (posedge CLK) Q1 =~ ({R|Q);

always @ (posedge Q1) © = D;

endmaodule —
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always (@(posedge CLEL. or EST ), Y, always @(posedge CLE. or negedge RET or A)

always @ (posedge CLE. or negedge RET)  begin 1f (! RET)
always @ (posedge CLE. or negedge RET)  begin 1f (RET==0)
always @ (posedge CLE. or negedge RET )  begin 1if (! RET==1) ...

always @(posedge CLE. or DIN )
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[]5-12] o
module DFFS (CLK,D,Q,RST,DIN, QUT) ; =] -reg0
output ©,0UT; input CLE,D,RST,DIN; :°—; — ™ o >0
req Q,OUT; a~0 o
always @ (posedge CLK } begin =
OUT = IDIN ; OUT~ragn
if (RET==1) ©=0; DINC— S —>out
else if (RST==0) 0=D; end I ow
endmodule -
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[#l5-13]

module CHNT4A{CLE, Q) ;
output [2:0] input CLEK;
reg [3:0] Q1 ;
always (@ (posedge CLK]

ol <= Ql+1 ;
assign Q=01;
endmaodule

[#5-14]
module CHNT4 {(CLE,Q);
output [3:0] © ;
input CLK;
req [2:0] © :
always @ (posedge CLK)
Q <= O+l ;
endmodule
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[450] 5-15]

module CNTL0 (CLK,RST,EMN,LORD,COUT, DOUT, DATE) ;
input CLE,EM,RST,LOAD ; iETER, ATER(ERE, EfI, HENSERIES;

[3:0] DATR ; 4 B IEAT IS
output [3:0] DOUT ; A4 fF o E %
output COUT ; Ao A e

reg [3:0] 91 ; reg COUT ;
assign DOUT = 0Q1; HIEHE TR B E DouT

always @ (posedge CLK or negedge R3T) HitFZ#E

begin
if (IRSTY ¢l <= 0; [RET=0 BT, FHBFFRETRLEF O
HEEAERE EN=1, A iFin&ie ot 4

else 1f (EN) begin
if (!LOAD) Ol<=DATA; /#3 LORD=0, [MHEEFIFEmMeELE

else 1f {(Q1<9) Ol <= Ql+1; /X ol F9bt, RIFEM
else ol <= 4'h0000; end  AEN—"1t8EE 0 REWE

input

end
always @ (Ql) i R=puk
if {Ql==4'h%) COUT = 1'hl; else COUT = 17h0;

endmodule
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[#5-161
module SHETL (CLE, LCAD,DIN, OB} ;
output QB; input CLEK,LCJAD; input[7:0] DIN; reg[7:0] REGH:;
always (@ {posedge CLK )
if (LORD) EEGH«<=DIN ; else EEGB[6:0]«<=REE=3[7:1]:
assign QB = REGE[0]

endmodule



® (5.3 Bl &FastVerilogRiR 5%

5.3.2 EABMERIERF BB A

[#5-17]
module SHIF4 (DIMN,CLE,RST,DOUT) ;
input CLE,DIN,RST; output DOUT; req [Z:0] SHET;
always{@ (posedge CLE or posedge RS5T)
if (R3T) SHFET<=4TE0;
else begin SHFT <=({3HFT =>> 1}); B&HFT[3] <= DIN; end
assign DOUT = SHFET([O]:
endmodule
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[ {7 5-18]
module FDIVO {input CLE,RST, input[3:0]D, ocutput PM, output[3:0]DOUT);
reg [3:0] ©1; reg FULL;

(* synthesis,keep *) wire LD ; /8T LD AHEANEREMN
always @ {posedge CLK or negedge RST )
if {IR3T) begin ¢Ql<=0 ; FULL<=0; end
else if (LD} begin ¢l<=D ; FULL<=1l; end
else begin Q1 <= QIl+1; FULL<=0 ; end
assign LD={Ql==4"B1111}); assign PM=FULL; assign DOUT=Ql ;

endmodule
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[ 5-19]
module fdivl (CLE, FM,D,DOUT,RST ) ;
input CLEK; input EST; input[3:0] D; output PM; output([3:0] DOUT;
regq [3:0] Q1; reg FULL;
(* synthesis,probe port,keep *) wire LD ;
always @ (posedge CLK or posedge LD or negedge RET |
if {IR3T) begin ¢l<=0 ; FULL=<=0; end

else 1if (LD) begin ¢Ql<=D ; FULL<=1; end
else begin Ql<=0I1+41; FULL<=0 ; end
assign LD={gl==4"B0O0O00O} ;
assign PM=FULL; CLE igugigupagigigngap! I M
. RST |
assign DOUT=01 ; P
cendmodnle FH Wﬂ l_l I_I_
LD R | l
DOUT X O RNERC D YENT ¥ s 0 YA E T WD RE N F 15 a
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[ 5-20] ST | |

input CLE; input[3:0] D; output EM ; reg FULL;
[ * Synthesia;probe_port,keep *) reg [3:0] Ql1:
(* synthesis,probe port,keep *) wire R3T ;
always (@ (posedge CLK or posedge RST)
if (RST) begin Ql<=0;
FULL<=1; end
else begin Ql<=01+1;
FULL<=0 ; end

ass lgn RE3T = {(Ql==D}; CLK ﬂ_ﬂﬂﬂ_ﬂﬂwﬂn_ﬂﬂﬂ_ﬂﬂﬂ_

assign PM = FULL ; ; % — : ml

endmodule T 3000000030030 30
RST l |
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always @ (posedge CLK)
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[#5-21]
module DIV1A {(input CLE, input [15:0]
req [15:0] AT,BT,P,Q:; integer 1i:
always (@ (posedge CLK) begin
AT =4 ; BT =EB; P = 1l6'HOOOO; ¢ = 16THOOOO ;

A.,B, output reg [15:0] QU,RE}:

for {(i=15; i»=0; i=i-1)

begin
F = {P[14:0], AT[15]}:
AT = |(AT[14:0],1'B0O} ; P=P-BT;

if {P[15]==1) begin ¢©[i]=0; P = P+BT ; end
else ¢[1]=1 ;

end
end
always @{ * )} begin QU = Q; RE = P ; end
endmodule
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