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9.2 Verilog HDL Test Bench{i &

[#19-1] Test Bench M #% : CNT10_TBw -

‘“timescale 10ns/1lns

module CNT10 TE ()

reg clkl, enl, rstl, loadl; reg [3:0] datal://ENEHBAIREEEHE reqg &8
wire [3:0] doutl ; wire coutl ; //EMFEEEIEHBEAGEHNEXRAER reg
always #20 clkl=~clkl; //FE£RMEED, FKEz0-1T82mx, B 200ns, cikBE—X
initial

$monitor ("DOUT=%h",doutl); //Bl+7<EHE4TE0DFMER poUTl B9 HiE
initial begin S —IREDEERT

#0 clk1=1'bo; JioEtE R e, WEclkl EFE 0

#0 rstl=1'bl; #61 rstl=1'b0; #20 rstl=1'bl; end // XX, REFEREET

initial begin

#0 enl = 1'b0; #50 enl = 1'bl; end
initial begin

#1 loadi=1'bl:; #240 loadl=1'b0; #25 loadl=1'bl:;

#700 loadl=1'b0: #30 1loadl=1'bl: end
initial begin
#0 datal=4'h4; #70 datal=4'hf; #450 datal=4'h7; #500 datal=4'hf; end
CNT10 Ul {.CLK(clkl), .RST(rstl), .DATA{datal), .LOAD({loadl},
.EN(enl), .COUT(coutl)}, .DOUT (doutl)): /A EEES

endmodale
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2. ATest Benchfi EiX B S

- Edit Test Bench Settings by
Edit test barch sathngs for the selectsd best bendh.

Test bench name: CNT10_TB
Top level module in test bench:  CHT10_TB
| Uise test bench to perform VHDOL timing simula ton
Design instance name in test bench: U1
Simulation period
Fun simulation until a8 vector stimull are used

¥ End simulation at: 15 |us =
Test bench and simulation fies
Fie name: CNTI0_TB.v ,_'_'_:; lI]
File Name Library HDL Version R emou:
CNT10_TEB.v Default
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9.3 HDL/{j & 524

[ 9-2]

module CNT4R (CLR, EN, CLE, DATA, LOAD, UD, COUT, DOUT) ;
input CLR, EN,CLE, LOAD, UD;
input[3:0] DATA ;
output COUOT; output[3:0] DOUT;
wire sub wireO; wire[3:0] sub wirel;
wire COUT = sub wirel; wire[3:0] DOUT = sub wirel[3:0]-
lpm counter Ul ({
.sload (ILOAD) , .clk en(EN), .aclr (CLE},
.data (DATA), .clock(CLE), .updown(UD),
.cout (sub wire0), .g(sub wirel), .alcocad(1'b0),
.aset(1'b0}, .cin{l'bl), .cnt en(l'bl},
.eq(), -sclr{(1'bl), .sset({1'bl));
defparam
Ul.lpm direction = "UNUSED",
Ul.lpm modulus = 12,
Ul.lpm port updown = "PCRT USED",
Ul.lpm type = "LPM COUNTER",
Ul.lpm width = 4;
endmodule



9.3 HDL/{j & 524

[l 9-3]
*timescale 10ns/1ns
module CNT4BE TB () ;
reg clkl, enl, clrl, lecadl,udl; reg[3:0] datal -
wire[3:0] doutl; wire coutl:
always #35 clkl=~clkl;
initial
Smonitor ("DOUT=%h",doutl);
initial begin
#0 clkl=1'bO:
30 clr1=1'b0; ¥200 clrl=1'bl; #25 clrl=1'h0; end
initial begin
#0 enl=1'b0; #180 enl=1'bl; end
initial begin
#0 udl=1'bl; #1500 udl=1'b0; end
initial begin
#0 loadl=1'b0; #59%0 loadl=1'bl ; #35 loadl=1'b0;
#600 loadl=1'bl ; #39 loadl=1'b0;
#1100 loadl=1'bl ; #60 loadl=1'b0; end
initial begin
#0 datal=4'h8; #8800 datal=4'h7; #8600 datal=4'h3; #900 datal=4'h9%; end
CHNT10 1 {.CIRK{clkl}, .CIR{clrl), .DATA{datal), .LOAD{(lcadl), .UD{udl),
.EM{enl)}, .COUT{coutl), .DOUT {(doutl} }:
endmodule
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¢ (9.4 VerilogRGE5 M ARG R

941 RGEFMALRE
1. $display

Sdisplay ( "WHIEAFASE", 1, FH2, ... );

[ 51 9-4]

module sdispl;
integer i; [/ 1 RER
reqg[3:0] x; /xR afi
initial begin // initial 3, RHT—&K
i=21; ®x=4'he;
Sdisplay ("1\t%d\n2\tsh\\", i,x); //B@HEETR
end endmodule

H= ==
By =
(]
[



¢ (9.4 VerilogRGE5 M ARG R

941 RGEFMALRE
1. $display
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e o0 (94 Verilog RS/ ESF ARG R

941 RGMEFHRERE
1. $display

[l 9-5]

module sdisp2; JIAEETRARHED

reg[31:0] rval; [/32 4 regEH

prulldown (pd): //pd BETfrE , plldown RERLFERERE
initial begin J Famitial B

TEATE 1S //RER 101

tdisplay("rval

Sdisplay("rval

$h hex %d decimal”,rval,rval); //+t7<#%. +#$S =
$0 octall\nrval = $b bin",rval,rval);// /il —#HES T

Sdisplay("rval has %c ascii character value",rval); //FHEXS "t

Sdisplay("pd strength value is $v",pd);
Sdisplay("current scope is m") ;
Sdisplay("%s is ascii value for 1017,101);

Sdisplay("similation time is %t", S5time);

end
endmocdule

//pd EEBERT
/I EERIEREE T
/I FREET

// B TRHE{EE ]



e o0 (94 Verilog RS/ ESF ARG R

941 RGEFMALRE
1. $display

rval = 00000065 hex 101 decimal
rval = 00000000145 octal
rval = 00000000000000000000000001100101 bin
rval has e ascil character value
pd strength value is StX
current scope 1s sdisp?2
e is ascil value for 101

S S S S SHe S S SHe

simulation time is 0



¢ (9.4 VerilogRGE5 M ARG R

9.41 RGESFSNARGEERE
2. Swrite

Swrite ("HREAFZHE", ¥, 82, ... )

3. $strobefi$monitor

Sstrobe ("WEAFHE", 281, 22, ... ):
Smonitor ("HEDFHE", 21, 282, ... );



e o0 (94 Verilog RS/ ESF ARG R

9.41 RGESFSNARGEERE

[l 9-6]

module sdisp3; //EmAREES
regFlz0YH5 ffaﬂilzmreg
reg b;
initial $monitor ("\$monitor: a = %b", a); //Smonitor %M a HEAL
initial begin //initial R | QTR
b = 0; a = 0; //b. aBEo, HERE
Sstrobe ("\$strobe : a = $b", a): //Sstrobe & T 2 MIR{E
S O //aB{E1
Sdisplay ("\$display: a = %b", a); //%display & T a WY ATRE
a-= 2; //aBBE2
Smonitor {("\Smonitor: b = %b", b); //5monitor ASEI—Smonitor
S a3 //a B{E 3

$30 5finish; //EER 30 M B |, (FELLE
end
always #10 b = ~b; //b Bk 10 MHEIRY , ERE , clock BS

endmodule



e o0 (94 Verilog RS/ ESF ARG R

9.41 RGEFZHRGHRE
3. $strobefl$monitor

# Sdisplay: a = 01
# $strobe : a = 11
# Smonitor: b = 0
# Smonitor: b =1
# Smonitor: b = 0



e o0 (94 Verilog RS/ ESF ARG R

941 RGEFMARGHRE Sfinish;

4. $finishf$stop sstop;
[41 9-7]

module sdisp4d () ;
reg[3:0]a,b; //a,b#A 4 fI rege
initial Smonitor ($time, " \$monitor:a=%0d,b=%d",a,b);//BFE{E X HE
initial begin //initial 3, Q#fT—H
b = 0; //bBEO
Sstrobe (Stime,"™ \Sstrobe : a = 304", a); //STaWREELE
$monitoron; / /TR Smoni tor
a=1; /faBE1, BERE
asds 2 //a B2, ERERE
Sdisplay ($time, " \Sdisplay: a = %d", a); //&T a WYHI{HE
a = 3; //aB{E 3, BERE
#25 Smonitoroff; / /&M Smonitor
#10 Sstop; /10 PMEEENE  EEhESRME
end
always #10 b = b+1; J/e B 10 MEEEMR, N1

endmodule



e o0 (94 Verilog RS/ ESF ARG R

9.41 REGEFEFZFNRGHRH
4. $finishfl$stop

tdisplay:a=1
Sstrobe :a=2
Smonitor:a=2,b=0

Smonitor:a=2,b=1

S = SH= S S
L

20 Smonitor:a=2,b=2



¢ (9.4 VerilogRGE5 M ARG R

941 REGEZNRGERE
5. $time

Stime EE— 64 fu ZEHE E{E
$stime BE— 32 UEHEEE
Srealtime BE—PLEEE/E
Stimeformat EHEIRNEIMNETRE R

Smonitor("%d d=%b, e=%b", Sstime, d, e); //Stime I ANHEINEANE —FHER



e o0 (94 Verilog RS/ ESF ARG R

941 REGEZNRGERE
6. SCHERAE

M9 = Sfopen ("M HSE") /3T F LA

Sfstrobe (MAORA, “HESFEESY, 2HIF®) //strobe B34

Sfdisplay (XE9R, "HBREIAZTE, 28I F t) //display FMHE

Sfmonitor (MHAH, "HEAFE", ZEHFE t) //monitor FMH | AIEISNHE
Sfwrite (LW, “HFRIAFHE, THIFK) //write BIMH

Sfclose (MHAM) ; //REMAH

Sfeof (MLHET#H) ; J/ERESERMEFE



941 REGEZNRGERE
6. SCHERAE

Sdumpfile ("X HE");
Sdumpvar;
Sdumpvar{l, top):
Sdumpvar{2, top):
Sdumpvar{n, top);
Sdumpvar{0, top):
Sdumpon ;

Sdumpoff;

¢ (9.4 VerilogRGE5 M ARG R

fASHBINY  XEMHEEHA ved
/YIS TTNAE TR
J/EEMEERDHETE

/I EHTIEERANE 7% 1 EERNAMEESE
//BHINEERENETE n-1 BEERNPFEETE
/I FENEERAMERAERNAEES

/ /= gAY

/I EIESH



¢ (9.4 VerilogRGE5 M ARG R

941 REGEZNRGERE
6. SCHERAE

[ 9-8]
module fileio demo; [/ HEE
integer fp r, fp w, cnt; /RN HaE | =R
reg[7:0] regl, reqgZ2, req3; IIS’FBfﬁreq’fE
initial begin
fp r = Sfopen(™in.txt", "r"); //EAREAXITF in txt
fp w = S$fopen("out.txt™, "w"); [/E\ERFITH out.txt
while (!$feof (fp_r)) begin J/REHEEMHE  BEE in. txt FE
cnt = Sfscanf({fp r, "%d %d %d", regl, reg2, reg3}); S IE—T
Sdisplay("%d $d %d", regl, reg2, reg3): /T ERETINE
Sfwrite (fp w, "%d %d %d\n", reg3, regZ, regl): /I EEE—4T
end
Sfclose(fp r): /IR in. txt
Sfclose(fp w); /I FHNH cut.txt
end

endmodule



¢ (9.4 VerilogRGE5 M ARG R

9.4.2 TiZRiFiEH]
1. “defineEZE N

*define dnand (dly) nand #dly
*dnand(2) gl2l1 (g21l, nl0, nll);
*dnand(5) gl22 (g22, nl0, nll);

2. translate_onXtranslate off

//synthesis translate off
//synthesis translate on



®ve |95 ZE I Y

9.5.1 #IERTFIIERT
[51 9-9]

module dnet():;

req in; wire out;
not #(3,4) (out,in); [/t not , EIEHEAEER
initial begin

Smonitor ("%g in = %b out=%b", Stime, in, out); //EFE in. out

in = 0; / /HERIR{E o

$10 in = 1; //10 DMEEEAE , RE 1

$10 in = 0; /10 AREIEMNE , BE O

#10 Sstop; //10HEIRRE , BEEEE
end

endmodule



®ve |95 ZE I Y

9.5.2 ZERTPLEHBR

# 0 1n = 0 out=x
# 3 1In = 0 out=1
# 10 1in = 1 out=1
¥ 14 1n = 1 out=0
# 20 in = 0 out=0
# 23 1n = 0 out=1



®ve |95 ZE I Y

9.5.2 ZERTPLEHBR

[#1 9-10]

module weridelay (output out, input a,b,c,d);
wire e, f;

specify / / speci fy HERT i BA R

(a=>out)=3; //a ¥ out EN 3 wEEA

(b=>out)=3; //b ¥ out Em 3 adEEN

(c=>out)=5; //c ¥ out EmN 5 wEHEN

(d=>out)=51; //d ¥l out EA 51 aIEIEN
endspecify
and Ul(e,a,b); and U2(f,c,d); and U3(out,e,f);://HlHt 3Pl
endmodule



9.6.1 fork_join3iEH)

[61 9-11]
module forkan(clk,a,b):
input clk;
output reg a, b:
initial begin
a=0; b=0; end
always @ (posedge clk)

fork
$30 a=1;
$10 B =¥
Jjoin

Endmodule

¢ (9.6 HftfsEHiEH]

[51 9-12]
module forkB(clk,a,b):
input clk;
output reg a, b;
initial begin
a=0; bk=0; end
always @ (posedge clk)

begin
¥$30 a=1;
#10 b =-&;
end
endmodule

[#1 9-13]
module forkC(clk,a,b):
input clk;
output reg a, b;
initial begin
a=0; b=0; end
always @ (posedge clk)
fork
$30 a=;
#10 b
join
endmodule

r



¢ (9.6 HAh{fEIEH]

9.6.1 fork_join3iEH)

L
& forkzi)b

Boi11 flo11 FERE Bo-12 fFlo-12 FEEE

o Iforklsfb (1

Cursor 1 | 30nes

» fforki9fa .1.

Cursar 1 S0 ns

Bo-13 Hlo-13{FEREE




e o0 (96 HftffEIEA]

9.6.2 waitiEf]

wait (FEHFRAR) Fa;

forever wait(start) #10 go = ~go:



¢ (9.6 HftfsEHiEH]

9.6.3 forceigf)flireleaseiff]

[l 9-14]

module testforce; / / force AR 7B
reqg a, b, c, d; Wwire e;
and andl (e, a, b, c):
initial begin /R4, e AT
Smonitor ("%d d=%b,e=%b", Sstime, d, e):
asgighvd =a b & o //EEREJ
a=1; b =0 ¢c¢=1;
#10; / /EER 10 /A [E A
force d = {2 ] b ] ey / /BHIRE d
foree E = E 1B B //EHIEE e
#10 S$stop: [EEHRE
release d; /IR d
release e; [/ e
#10 S$stop: [EERE
end

endmodule

20 d=0,e=0



¢ (9.6 HftfsEHiEH]

9.6.4 deassignigf]

always @ (clear or preset)
if (clear)
assign g = 0;
else if (preset)
assign g = 1;
else
deassign g
always @ ({posedge clock) q = d;



o oo (9.7 iR B HIPLE

9.6.4 deassigniEf]

[#1 9-15] 4 fuinEss
module adderd (input[3:0] a, input[3:0] b,

output regl[3:0] ¢, output reg co):
always @ *

{co,c} <= a + b: [/ coRy  ch#l
endmodule



oo e (97 {FHBEMESHII=AE

9.6.4 deassignigf]

1. FiE—
[51 9-16]

‘timescale 10ns/1ns //HELEE
module signal gen(output reg [3:0] sigl,output reg [3:0] sigZ2);
initial beqinf

sigl <= 4'dlo; //EkFHIHBAAGSEL

sig2 <= 4'd3;

#10 sig2 <=4'd4; #10 sigl <=4'dil; #10 sig2 <=4'dé6;
#10 sigl <=4'dS8; #10 Sstop:
end

endmodule



¢ (9.7 i EBUMNESHIFA

9.6.4 deassignigf]

1. HE—

(%1 9-17]

module test adder4(): //BATHEEMNREXH
wire[3:0] a,b,c; wire co;
adderd4 Ul({.a(a),.b(b),.c(c),.colco)); //BILEiM Tt puT
signal gen TUl(.sigl(a),.sig2(b)}); / /Bl BB & & iR

endmodule



¢ (9.7 i EBUMNESHIFA

9.6.4 deassignigf]

2. FiEZ
force <f=8> <B> [<FE>1[, <B> <®FE:> ...] [-repeat <JEE>]

force a 0 (EHIE=HUEIER )
force b 0 0, 1 10 (BElE=pENAoWER 0, ERA 10MER 1)
force clk 0 0, 1 15 -repeat 20 (clkREHES , BHk 20)

force & 10 0, 5 200, 8 400
force b 3 0, 4 100, 6 300
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9-2 7EModelSim_ #7166 R B it E

[50 9-18]

module acclé(input[15:0] a, input rst, input clk;
outputreg [15:0] c):
always @ (posedge clk,negedge rst) if(!rst) c=0; else c=ct+a;
endmodule



