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< MooreBIFSMIKIFRR 1%
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2.2 MealyZIFSMx it
(6) FF3Ham a3/ Verilog HDL#Et

module monitor2_good(clk,clr,data,zo,state); always @(state)  // PRASHLH % H
parameter S0=3’b000, S1=3’b001, begin
S2=3’b010, S3=3"b011, S4=3’b100; case (State)
input clk,clr,data; S0: zo=1'bO0;
output zo; S1: zo=1'b0;
output[2:0] state; S2: z0=1'b0;
reg [2:0] state; S3: if (data==1'b1) zo=1'b1;
reg zo; else zo=1'b0;
always @(posedge clk or posedge clr) S4: z0=1'b0;
begin default: zo=1'b0;
if (clr) state=S0; // EALE Bl ZBIHIZEIRZES endcase
else end
begin endmodule

case (state) // IRASHIEHH
SO: if (data==1"bl) state=S1; else state=S0;

S1: if (data==1"b1) state=S2; else state=S0; I,
S2: if (data==1"b0) state=S3; else state=S2; FES3ET, FHRA
S3: if (data==1"b1) state=S4; else state=S0; data=1, WjzoE1:
S4: if (data==1"bl) state=S1; else state=S0; 4 Y R P SR A4
endo(lg"sazult state=S0; S N 5 5 )
end
end
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[ 5] FalwaysHiga)iEid s

R

4.1

module reg_8bit(qout,data,clk,clr);
output[7:0] qout;
input [7:0] data;
input clk,clr;
reg [7:0] qout;
always @(posedge clk or posedge clr) /iR
begin
if (clr) qout = 0; IRPEF
else qout =data;
end
endmodule
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[51] M BR824 Verilog HDL ¥t

module latch_1(q,d,clk);

output q;

input d, clk ;

assigng=clk?d:q; /*E#ESAREF, ITALKE, BNSFEE
endmodule

L latch 1. wwf
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module latch_2(q,d,clk,set,reset);

output q;

input d,clk ,set,reset;

assign g=reset ? 0: (set ? 1:(clk ? d:q));
endmodule

N latch 2. vef
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[%]]1 8ArEIEBFFS I Verilog HDL¥ It

module latch_8bit(qout,data,clk);
output [7:0] qout;
input [7:0] data;
input clk;
reg [7:0] qout;

always @(clk or data) //E PR
if (clk) gout = data,;

endmodule
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Master T.4 ns ﬂl"-:-i 200 ps Inte|-T.2 ns 5
Ham e Value at ) Ps
T.4 n= T-':_Il“
> clk H1 ML L L I
_A data Hi1E | X 1IE ¥ 0A f 92 % 00
T gout H 1E b 1E & @ 5 = ::{ oo
< | #|& BIFHIE >

EEEEEEEEEEEEEEEEE

90




]
3.1.2 HEBI

’0

¢ BT AR AR B S B X )
>BIES 7R
- HIAVEfLR B RSS (DARER) k.
- JEE B FIPEBME S oREN], BT kiR
- ETHIEABERET TEEHIES (—BRANBES) .
HERFSBRIENGE
> BIESifFRE:
- HEAIfl R R (DBIFFES) HRR.
- —HREBEPESRER, BT B PEURE
- BT AR E TEHGESE RS E




@

F=1: NFEHEE

BRI

1]

1. SRID&IFF%3
2. DfiliR 7%
3. JKfl & 2%

B FRARSHL

1. MooreZIH FRREHL

2. MealyZIH FRARZSHL

B P B e B Wi A
1. BIEFARBEY TR
2. BALEFFH

3. THEER

4. B} e B IR P

92




]
3.2 BALEF 5%

CBATAAE: RABMNIRHTES. SR—ARMKT, FEEF
BHE AR IR 1A £ BRI A B — AL

“MNAH: TENFEETERZIBARME, W.
> REBETHAR. REBETRABRS
> BRI NS 7 A B R AT AT R E

53R
> EBBAIFFS
> ABBAFAS
> AL AR
> BIBAFFE

EEEEEEEEEEEEEEEEEE

93




3.2 BALF1F2%
1. AN EBBAFFS o . .
> 44N Dfh % SR 2H %, ’ i ’

> B SRR, W PR
Q0->D1, Q1->D2, ...

CP
TAERHE R,
>E'ﬁ[:
R, =0 — Q,Q,Q,Q, = 0000
> 2T .
Q, = D,CP T= D,CP 1
Q"' =DcP T=Q,cP T
Q, " = D,cP T=0Q/cp 1
Q' =DcCP T=q/cp 1

EEEEEEEEEEEEEEEEEE

cP_|

D | LT A
Q—'—l'—r' R FERY
Qi [ 1 lol «fF 1 L___
Q i 'IJULi o

012 3 4
Dr: A BETHIERAL011
94




]
3.2 B F 74

<~ MIABBNFERRT/ESN
> BN

HIFER (FENNCPARD , 2334490 CP, BITBMAKIMIBIELEE
ABMEFFSET, FHFMQ;Q,Q,Q,3:4THiH 1011

> BN B

ERAGR A=A AR . £840CP/E, Q3 FipIR
BRICEATRA RIS

MEA R 25 Qi H B TEAR R, (EJE ik &% 2% QU ¥y H BT LU BT % fik
A% Qi HH BT Ja — A~ o 3

ELETEARHTRANIBMTHFHREN TBL” ENFZFFEENA
CPREHD

e venatr [



3.2 B F 74

2. APIERATEAN. HB/F

RAT S HH XA 721

VAR ER T

»>S=0, E#%: FEWMNS WmETRA, MFEL, 2I49CP, BT
MmARAMIEEESBABRMTFESEY, TR RFTEE; 5
WA REEAER, FHEEQ LI EITHL

»S=1, A%: FEMNSImBEITRA, AT EITEE.

>CP: B#E5

»IRp: BALES, KRHEFEXK

D,= S.S + Q,S
DB = QAS + QCS
D.= Q.S + Q,S

D, = Q.S +S,S

Qa Qs Qc Qo
~ r ADa ADs ADc r ADp
R, —| -
CP
2 2 H
SR ! | . 1 ; | SL
SFT—D:I

EEEEEEEEEEEEEEEEE

96




]
3.2 B F 74

< A EBATEIN . BB /FEATE B X B AL AT
WMAZPE: 1011

cP_|

oL ' |
Rl g

#ﬁ“%ﬂj< e ; ! : :
Qg | 1

o o

e e -

%ﬁﬁl}"ﬁﬂJ th tu , t3 1,
AR EE (S=0)




3.2 BALF e

3. MrMFBALEFFEE (CT74194)
S1So: DhREFERIHIN i ]
D;D,D,D,: FHATHIEB N - [S:‘sz QQQ D |

Q5;Q,0Q,Q,: AR i
D s BBETHA (Qu B ATHIHED EEE

S —
— " DsD; D4 Dy Rpp——

D, : EBEBITHA (QuNHEATH Him)

TigeR
Rp CP S; S, TheeE R
: < x = » THEAR
X A - 8 NSt —— R R
1 0 0 1 E% >$)\$Hj__ﬂigz£
1 10 £ >FNBEH—FHBER
1 11 FEATRN >HANFH—HEWE

EEEEEEEEEEEEEEEEE




0
A, ‘*'2‘ 3

3.2 BALF 728
< B2 CT741949 R R8I AL 5 #7425
DIRQD Q1 Qg Qg Q-ﬂ QE Qﬁ QT D||_
' ¢
HEERE '
D|RQ|:| Q1 QE QE E:IIL DlF‘.QD Q'l QE Qﬁ I:}Il_ l
M g*' cTra194a® ©P S1 ctrar0a@ CPPYT P
Sy _T_ °D;D; Dy Dy Rpp— °D;D; Dy Dy Rppe— R_D

DyD4 D, D; D4 Ds Dg Dy

EP IS, Sov CPRIRLZMHIFFER, Wi RIRT 5 I REER AR

>R HFORQ.ZEZF@MID,,, 24S1S0=018F, B A EIR A,
F ORI B Q.IENBNMN B A BTN (Q,)

PR ORQEZE RO KD, , $S1S0=10/F, WA R ZH#,
FrO/I%H Q, 1EAEEA FLER I A2 88 &5 4T #r i 3w Q,

EEEEEEEEEEEEEEEEE

99



@

A

539 BrRRBE

b

B

1]

1. SRID&IFF%3
2. DfiliR 7%
3. JKfl & 2%

B FRARSHL

1. MooreZIH FRREHL

2. MealyZIH FRARZSHL

i P B e B Tt 5 5t
1. BIEFARBEY TR

2. BAIFAH

3. THEEE

4. B} e B IR P

100




3.3.1

o

=

iy Er

< THEES: O] LG THE A BRI SR A4
< THEERH IR
> (B T

)

>R (e

> 513

>R A ke OB Rk 155k

< TSR
e TR MRIETHEER i R SRR AR R TR, A NS
B, BB
STREOTR: TR ER, RS, MR
SIRAZAL: RIETHEER P R ARSI e . Wk
PR, AR

EEEEEEEEEEEEEEEEEE

101




3.3.1 FP i
(1) 287 PRI, T e s .

' - C

FFq FF, FF, FF, (

|| — ~ —
-—ﬂu al—t fl” al—* E|1J Q ﬂu o
> C1 ’—a>c1 >c1 >C1
cP {_& KQf— l 8likQf— &‘mﬁr &1k @
&

f#: (D) BHZEREN A TULHAR K Tl 4% 45 R AT FLES D

Jo =Ko =1, Qo' =3,Q, + KoQj =Q,

1,=Q,Q0.K, =Qfi || Q' =3,Q! + KiQ" =Q:Q0Q; +QuQr

J, =K, =Q'Q’; Q) =3,Q; + K2Q) =Q'QPQ, +QrQQ;
Js=Q A, K =Q | Q5! = 3,05 + KsQJ = QIQMQI Qs + Qo)
C=Q]Q) =Q!qQ] CP,=CP, =CP,=CP, =CPJ — —[AI:b H &%

It MRT RRE %% 2 i%\ ﬁ'; 'EH 2 i% 3”(?{57‘7—& 102




3.3.1 [F i E s

Q) EHRESHEH®RE

Q:? Q; anQon ?:1+1 2n+1 1n+1 (r)1+1 C

0 00O 000 1 0

000 1 0010 0 il — 0

0010 0011 0

0011 0100 0 “+1_QQOC21+QQ1
0100 0101 0

0101 0110 0 i 4
0110 01 1 1 0 QlQOQZ QlQoQZ
0111 [1000 0 M= 0707070, + 0,00
1 000 1 0 0 1 0

1001 0000 1 C=Q;Q,

1010 1 01 1 0

101 1 0100 1

1 100 1 1 0 1 0

1 1 0 1 0100 1

1110 1 11 1 0

111 1 0 00O 1




]
3.3.1 [

) B REHEBE (BFED

> BRESERER, 2R
HE RS IR

> B ER, RE AR
AP R RN LA

RO BR OB B |
ce LI n | SR RERE
o0 M M 1 1 [ | s
@ L L0 %0,0,0,0,710018,
Q@@ | | I f——— i, |c=1; F—ACPTK

Q; i i i i i i i I E i_ A}@J%Hﬂ" Q3Q2Q:Q0
— 0 i1 2’80000, SER—1
c — L | EE,




]
3.3.1 [P

(4) B, B& TN 5E Tt BH
HRSEHER R, XE—AFEDTEHGEnET s (E
FRIFI D ki (BE10) Invsir#ss) , BRE&EHRB3EN

> AR BHETRESWER— M EIER

> 5. MR RIS IFFFRIR ShmEEE —i

> kil TR RRESAN N0 (BEL10THEES)

> B THEBCURSHEE N T AL

> BEdl: DRI, THEER MRS, #REEE 2
B R

10
1 . g c 0:0,0,0,/C @
’ FF FF FF 10 o0t 0 0 ot 0 @”

e e D @0
'—ﬂuq EI”Q EI'IJQ. &1J q e o
il e it o A (O 7y 000 T G100
o 10 10 0
P [_&mﬁ"_ E|mﬁ’— —;|1Kﬁ‘_ —&[1k @
“opn &

QDN

105




e
3.3.1 [FB it H e

< [EIBTHEER IR R

> BT R SRR SR IR BAEE — R, R TR I B

> RARRERER B, NEETERT R3] R- il R SR AR IR AR B

> HTFHIESER5—AMbREBHNS I OARTRE R, B
DL B TAE SR b R b B3R 7

> BTSSR B TRFEREER, FHit, $REHHEY
(RS % Al R SR A A BIS HH I IEIR 2 2, bR 2 %00
J5 BT 7=t IR 645 5 58 B LA /DN

> B EHHBER (BMRBHEMABEZANAQREMEEI) ,

B AR
/1
b, A | (A5
T (FRIE)
’ @if )

w"“f‘f tﬁ:éﬁ‘ﬁ'ﬁi&*ﬁ? 106

EEEEEEEEEEEEEEEEE




]
3.3.1 [

[F12] witr—ANREE S 3 H Bomi it s, &HE0>1>2>->F>0
HI5 RAERTE, STH8E] FE T —AMH o #h BlE R P A A H 1
fiR:
(1) s ER—ANFEB AN 3kt 3ss (#16)

KA AN IRl R IK fill R 3%

CPARES, CP BTk

C Rt Arn
(2) WFEFE, HHBPRSERE DT

/0 /0 /0
@@@@@@

@@@@@@@

~ P I F AT A KR

EEEEEEEEEEEEEEEEE




ZitHas
(3) M\RSEBRER,

BT EREHIRER

Bl

3.3.1

0
0

0
0

0
0

0
0
0
0
0
1

VG

an +1 an —I—lan —|—1Q0n +1

0 001

0010

0 011

0100
0101
0110

0111

1 000
1 001
1 010

1 011

1 100
1 101
1110

0 001

0O 00O

¥4

an an an Qon

O 00O
0 001

0 010

0 011

0100
0101

0110

0111

1 000
1 001

1 010

1 011

1 100
1101
1 110

1111

108

I F IRE AR RRE
o BEIHANG UNIVERSITY



e
3.3.1 [+ #5
(4) RPREEEFEFER KRR

Q' = QIQIQIQ] + QIQIQIQ! + QIQIQIQ) + QIQIQIQ]
+ QIQIQIQY + QIQIQIQ) + QIUQIQ! + QIQIQQ)
_Qo

Q' = QIQIQIQ! + QIQIQIQY + QIQIQIQY + QIQIQIQY
+ QIQIQIQ! + QIQIQIQ] + QJAIQIQ] + QIQIQIQ]
— QIQ] + QJQ

Q! = QIQIQIQ! + QIQIQIQ] + QIAIQQ; + QIQIQIQ]
+ QIQIQIQ! + QIQIQIQ! + QIQIQIQ! + QIQIQIQ!
= QIQIQY + QIQIQ!

Q' = QIQIQIQ) + QIQIQIQ + QIQIQIQ! + QIQIQIQ]
+ QIQIQIQ) + QIQIQIQY + QIQIQIQ! + QIQIQQ]
= QIQIQIQ! + QIQIQIQ! C = Q0"Qqr

e venatr [




]
3.3.1 [P

(5) BEFEFEREBINIKERIZHI. KKK HE

FIN: KR SBHEARELTER:

il Q" = Q)
Qn+1 — JQn + KQn

Q! = QIQ! + QIQT
Q2n+1 = Q(?QFan + Q(?QFan
FiTCA: 4/l R 28 I IX B T FE 43 A = - Q! = Q'Q"QIQ" + Q'Q'QQ’

Jo = Ko =1 C = QQQQ;
J, = K, = Q)

J, = K, = QQ/

J, = K, = Q7Q/Q/

110
-~




e
3.3.1 [+ #5
(6) HHZHEE

Qo Q1 Q- Qs
i §—
1 1J Q 13  QH 13 o~ ¢+13 0
> > > >
1 1K — 1K 1K — 1K
Q N Q N Q N Q 1 2 3 4 5 [ 7 g 9 10 11 12 13 14 15 16
Eﬁo)%ﬁﬁlﬁi'ﬂj%CPs il i ] - A
FE#Ir2. 4. 8. Q..,_- _,,
166, EhRER | | i [ B
S AN CPREAT T & o T
2. 4y 8y 165MHL| ¥ -
B =S | o B
%&%%ﬁﬁ%&o Q:,?;?‘QO.OE)I 00:10 H:IO ”s“ 00:00

111
-~ ... e




3.3.2 R Ha

< R THEER A Rl kRl RS RE

o BB SRR

>IN R G Bkt AAE R T RIRAL R 48, RALR %

KR PP {5 S AR HR— ALl R S % R AR, =L
fil R A IR A R R — AR SRR 5 4 BT .

> H TR R B EERER, FHEss TR
g, TH, MBS TEuEE. ERBBTRETER

DXKH
> I BAPIRS AT RS, BT AR 2

& HIRIERK T (B, RIEFESHHBRE) |

e AR BT AEIRBNE
R SRR, BTH TR

s ANFED, PR

112




3.3.2 R HA
[513) 7347 T BIRP 8] (M=16) ImETHEER Bl (N=4)

(D REHFTE: FAKHEFE Q™' = IQ" + KQ", mnit4zS

Qg+1 _ Q_SCP \L;an+1 _ Q_ano \L’
Q" =0Q7-Q 40" =0/ -Q, {;

EEEEEEEEEEEEEEEEE




3.3.2 R EA

Q3n ananQOn Q3n+1 Q2n+1Q1n+1QOn+1

(2) REEH®RR

O 0 0 O
O 0 0 1

O 01 O

O 0 1 1

0O 1 0 O
0O 1 0 1
0O 1 1 O
0O 1 1 1

1 0 0 O
1 0 0 1

1 0 1 O

1 0 1 1

1 1 0 O
1 1 0 1

1 1 1 O
1 1 1 1

114

(BEEL & P, s
)9 FIRE AKE
B S BEIHANG UNIVERSITY



-
3.3.2 R TH S

(3) REFEHE
(0000>—00D—+0010>—+Qo1D—+0100>—~ 01000110 Q1D

Q1> +—uo>—uo+—00+—Qo110 +—010*—1000+—000>

i} 7 1
ce_ L L e
YRS (S S s I s N e oy N o
R van
@ i

N[
I

Qs

115
-~ ..




3.3.2 R EES HASKA T H5%
1. Rt (BE16) LT EEs
Qo Q1

CP

> R
oyt =0r-crl ot =0r-0,4=0-0, T
O =070 4=07-0 100 =07 -0, 4=07-0, T

> REHEARI
(000D+—(0010>—(001D+—(0100+—(010D—(ou0>

QD —Q10—@0D—1100>—101D —=1010>—100D—1000)

@R E RERAKE 116

EEEEEEEEEEEEEEEEE




]
3.3.2 R HsE HAb SRR H s

2. Dfijkas (LBWEMAK) MERRIF P Z#EH (K8) JnvattHss
(1) MRIEBRE B s e &

CpP

(2) WREFEEHRETTE (3) R\IFET R EKBN T2
QonH:Q_on'CPT Do:Q_on'CPT
Q1n+l:Q_1n'Qo‘l’ D, =Q," Q¥

Q2n+1:Q_2n'Q1‘L D2:Q2 Q1~L

117




]
3.3.2 R HsE HAb SRR H s

2. Dfikas (LEBWEMA) MEFRD ZBH (H8) ikt Hss (80

(4) WIS HFEE HZ 55 B A
H3/D-FF (Dfiik28) #k, FPit%#es
FF, A CPH 8 &z, FF FFF 5 Ak, b _5".cp1
FF,F FF Jar H fih % 0o

D,=Q Q¥
EEDMRECP LR, TEEHS | ¢
BHFF,. FRABREQMTFHIAQK | D=
TR, BEIE/Q M EAHWE/Q,HY
LEAERE . SO/ Q M/Q ENFF, S
FERIN${5S, HItEHBEERE.

Q O Q:
Frrill Tl ir=—nl
CP P e~ 3 ot P Qb
FF, FF, FF,

EEEEEEEEEEEEEEEEE




-
AN

< niL kR R P TR A nAMilUR 2R AL
> HD ﬁﬂﬁ%ﬁﬁiﬁﬂif, ﬁDi:/Qit
> FIK ﬁﬂﬁﬁ%%iﬁﬂif, ﬁJi:Kizl;
> MEINETHEER, & EFERR, T RCRALA & #3 1/Q 5
FHAB B AL Al & 2% B PP R N ImAH ;25 T FEmAlR, I RCRHE
fir ik = 23 1 Qi -5 A <8 e oL A & 2% B I b A\ S S8 428
> FMERVETI RS, Sk SFRER T A NINETTH S HER. &
BT bR, SR A 2% B Qi 55 A8 48 B AL A & A% H B
PRI NIRAEE; & FREERR, WIRRALA R A //QIEm S
FH 2B e AL A & A% R B e A\ S S
< Z B RBTHEEST, BALAl R S KRS L R — Ao AR A%
FPEBAMES (INiHED BEMES GRit8D ZEA L. HX
PRIZFPRTIH)TH B N B AT TS .

119




