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1. ERFSH— R
BRI RIS S RE SURIEI N R

0%¥0=0; 0%x1=0; 1%x0=0; 1*x1=1
ATLVER, —HERBRZN RS 518 A .
VI [ R L7 e = N | o < P25 <

TtRIIE 5 RIS

Bliafesl 8765 BlaResl 1101

Tety (k) 4321 et (¥ 1011

8765 1101

17530 1101
26295 0000
(+) 35060 + 1101
il 37873565 gial 10001111

XX AR T TFH, LD

T, KPR (BERE S B HA AR AR, n— . IXAERE Sl
FRZHBEANSEIL, RIS E T T8 X, PR, SRR, B e R ERA R MG N o

WA DURESCH SR, SRt SEm AR R A SO~ 22, IEFOP BRI A

B 4IEFHD
no BN \ \
g 6| & | 40548 EA. B, §5C. D
I
- TR Y
- is5 At i Aro] H0? i
li&& l?ﬁlﬁ
D H A ‘ C. D. A ‘ B ‘ ‘ o ‘
. Botits
| ]

| CoD ABEAEB AL

T, ST FHAN AL 55 R SReRA T/
), DINEES e S oA GE A RIS,
U LA PRI o
FTLURHB AT, KA B0 SRRt
FUEAFT274749% Do BB Hulhn, fE0edter, MH—%
AP E . FRIGEERL, FME. IO R BURE A,
FEARUASHIEER GEAPD. A TR C LA
LS, KA. IR N IR HIAZ AR A T AR
Az, it I HA AR ARSI FSCR BRI o
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EAIIERC M N T e RS NI

2 C D A i Hq
B ) 0 0000 1011 WIEIRAS, BHA. B, ¥ED
TN 1101 V047 Al 1, B
0 FE 0 1101 JIIVRE S
W % A 0110 1101 C. D. ABREAHE, HRIAUGT R
oy T4 1101 VR 1AL Al 1, JnB
1 I 1 0011 JIItPRAE
V2 % 4 1001 1110 C. D. ABREATHE, HRIAUGTHR
oy TR 0000 VS 24675 Al 0, o
2 FUHE 0 1001 JiItrRAE
%2 % A7 0100 1111 C. D. ABRAAHE, HRIAUGT R
oy T4 1101 VHE 34 Al 1, fnB
3 FUHE 1 0001 JItrRAE
V2 % A 1000 1111 C. D. ABREAHE, HRIAUGT R
&k o 1000 1111 FetH, D HAERR A MK

R IR TS A NKSE (AR

2. Fref—haris

TR, ATLLRAT S SAHE AL, B e, fF5 el

R RO SR, ATEARR LS, ERSEIBAT . Wk 2R, MDA 4k
FLAATIUR RN, SCOIBAT . PTUCR O AMEZoR, IS, BEINGE, SHRER, A0
KEHNT .

A LA R EHOR A S H AL

P A IFIRN
A== Apeg % 290 4 Apvg) & 2V 4 eeeees +Ap k28 + Ay * 20 -1
)
D=Ax%B
= (- Apvag * 2N+ Apvgy ok V2 4 e + Ay * 20+ A * 20) * B (2-2)
=~ Apva] kB ok 2V 4 Apg) % B ok O¥2 4 e + A *B %2+ A % B %20 (2-3)

L, AR AL (R0 T, @ IR T HERLE R EMED R F—i. utbilEs, 2
SRR AT S5 HERIESEIIITHE, A5 HoRE A ESE L

HITAER e RSN, Tt PRI AL R, RS AN 8 S T RERFCRF AR S 25 il 17!
NTHE R REERT TSI H AR, ERRmh (RS A AR E.



3. i HEE: Booth algorithm)

X (2-1) :
A== Apeg * 2V 4 Apvg) * 2V 4 e tApg * 20+ Ay * 20
== Apver) % 260+ (2Anvg) — Apv2) * 282 4+ (QA(nv3) — Apva)) ok 2N 4+ e +
(2Ar2) — Ar2)) * 22 + (A — Apnp) * 21 + (2Aq0) — A1) * 20 (3-1)
= = Apey * 2V 4 Apegy * 2V - Apegy R 22 4+ Apesy k 2V - Apegy k 243 4 eeee +
Aty % 23 — Aoy % 22 + Apy % 22 — A * 20 + Aggy * 21 = Afoy * 20 (3-2)
= (= A1y Apvg)) k280 4 (= Apvgy + Apes)) k282 4 eeeees +
(= Ay + Ap) * 224+ (= Apg + Age) * 20+ (= Ay + 0) * 20 (3-3)
N-1 .
Th- Q%ﬂ _ 0( (= Amy + Aneny) % 20) (3-4)
N-1
= ¥ (Eq * 2D (3-5)
nzo
Eay = = Am] + Am-1) 0O<<n< N1, A1 =0) (3-6)
HAFUT FRPR:
Amy Am-1] Em>
0 0 -0+0=0
0 1 -0+1=1
1 0 -1+0=-1
1 1 -1+1=-0
P
D=A%B
N-1
= (HZ: O(E<n> * 2)) % B (3-7)
N-1
= nX:: 0((E<n> * B) * 2N) (3-8)
XA AL

AL, AEKFAEE A, X S A AR AMR K (2-3) IFERRARARER . E——aidiZi——%



JEARL SATEARAL, BERAE A INE. J2505h 0 BUB. SRGRISITA N 3T, SefA (el tiasiuin
PR IR KRR . RIATT T RESE R —BEE D D NI

MR, AERXFPREB A0, AP, AT C-3) AT SR, M “RIUAR”, JEE
(D IERREN, HRSAAEK (ERRACE PR IER AT . SEhrp i, FERE <
R B “OEFeat i, KILmHEesRed .

POP Ry C/ PR
FeE A n[FRIR N
A= A[N*l] % 2N*1 + A[NﬁZ] % 2N*2 4 eeeees + A[l] % 21 + A[O] % 20 (379)
N-1
= ¥ (Amy * 20) (3-10)
n=o0
B
D=A%*B
N-1
= (£, (% 21) * B (311
N-1
= 2, ((Amy * B) * 20 (3-12)

i, (G-8)« :(B-12) RISEARAFEN, IR S B S rr s ke gk,

4, EE (High Radix) fpE&yk

AR PTIRIE R NEALL 2 Bk, RIRRON T, RN, HREAL SAHARAL, WhEis L
0 5 B. JEATHERABITL, AU 4 A RS,

S IERT 5 AR

A 1l LAAMSRoRI Sk, PR R AL, o,

FELARLTEAN, A5 NAFE, B AERFSY A A, A s . boe: S bsibls, Fefn
BEREA H, H MR AG N TN,

TSR A AR

N == A * 200+ Aprgy 202 4 e A k2 A * 2 (4-1)
= (ANt A o) % 200+ (- Aoy + A ) K 22 4 s +

CA@ ) *22+ CAp +A@) *28+ A +0) k20 (4-2)

= (- 20y + A o) + A ms)) k202 4 (- 287 sy + A a) A [mes)) k204 4 e +

(2N + Ny +App) x22+ (- 28] + Ao + 0) % 20 (4-3)
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H/2 -1

~ X (20 pnag + Npn) + A pnay) ¥ 22 (4-4)
n=0A-1=0

w/2 -1
= ¥ (Eqm *4D) (4-5)
n=o
/\EF‘:
Emy = — 28 ponv) + A on] + A [on-1) O<n< (H2-1, A1 =0 46)
HAEUW F RPN
A ne) A on) A on-1) Eny
0 0 0 -0+0+0=0
0 0 1 -0+0+1=1
0 1 0 -0+1+0=1
0 1 1 -0+1+1=2
1 0 0 -2+0+0=-2
1 0 1 -2+0+1=-1
1 1 0 -2+1+0=-1
1 1 1 -2+1+1=-0
R
D=A%xB=A *B
Mm/2 -1
= nZ: o (Ecny * 41)) * B (4-17
H/2 -1
= nZ: . ((En> * B) * 41) (4-8)

SRR (RF 580 5 4 AfSEA Y RO S8 AR,

AIRAESR: e 4 Anilgmb— R B T = AL ASBEAL. AT, AR T PIAL, #iEisfia 0.
1B, 2B, JER(H/2) Tigwhdait, SFepi. X5 2B (Sl 2okt B el —fr. Ak, AVEWIRITTHKBE,
B 4 ST ESRGE Tk 2 SO IE TIAL, AEPRT A7, TN IR SR, U7
o

XTS5 FIEAE 0 9, HEsem.

FH A RITE AN, BN HEEL B AE O F R A, AT k. e ZodbmLln, FE AN
TN, HEE. N<H< N+ 1))

B N7

A= Ny ok 200+ Ay s 202 4 e + Ay o* 2L+ A * 20 (4-9)
= QN gy + No) % 202 + 0 gy + A piea) % 24 4 eeeees +
QN3 + Np2) %22+ N[y + A o) * 20 (4-10)
®/2 -1
= 2, (@Vpnag + A pn) * 220 (4-11)
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H/2 -1

= =, Ea x4 (4-12)
Forp:
E'ay = 28 pnay + A f2n] (0 <n=< (H2-D) (4-13)
HA W FRPTR:
A oni) A [2n) E >
0 0 0+0=0
0 1 0+1=1
1 0 240=2
1 1 2+1=3

AP, ARBRARIL T 3, X 3 (ARBRAEE AME. TRAEIENE 3 RAEDN (4-1), 1T 4 nRAYCASZE R GHED
(5D AMERE, & (5D ACERR TGS A AL Inz. B
B’y = 28 ont1] + A f2n] + Lano> O<n< H2-1, L =0) (4-14)
CREZE IS MER:

A oy A fon) Lap E’ @ Ep Ly
0 0 0 0+0+0=0 0 0
0 0 1 0+0+1=1 1 0
0 1 0 0+1+0=1 1 0
0 1 1 0+1+1=2 2 0
1 0 0 2+0+0=2 2 0
! 0 1 2+1+0=3 -1 1
1 1 0 2+0+1=3 -1 1
1 1 1 2+1+1=4 -0 1
M AR AT, (L
Ly = A pnal & A on] # A on+1] & Ln- 0O<n< W2-1, Lcp =0) (4-15)
= Ga # Py & Lanv> O<n< MH2)-1, Lepy =0) (4-16)
o,
Gy = A 2ns] & A 2n) 0 <n=< H2)-D
Pav = X o) 0 <n< H-D
A H:
H/2) -1
A= X B x4 (4-17)
A BB A0 3R,
U
D=A*%xB=A *%B
M/2 -1
=0 X, Eawxdh)) =B (4-18)
/2 -1
= X, (B *B) x40 (4-19)
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A B B R PTR,
X CERFSE0 JE 4 AR WO R 55 ek,

12K (4-16) iTDAAER WL A e fEAi sk

WARABEATT 3 MR A A s ORAF LA, ARR TR . (BT fess MBLAERAL,  HEn
—URFRIZ S FTRER, XTI R

FEMEYBREIL, SOOI i PRAE RSN, IS AR, KA I EADRIE., ] LA

el

PR SRS PSS R | S AT oy i 4 < R PR S o1 | AR N e S e
PE O P FIGHERT S8 RXARR g o, [ JFH, XMOPEENE. Ad. B RELE, i
ATRIITZARVE T RERE N — 1. JLSE, IXPOLAARERT (Bl Bzl Baait.

TR SR, T2 RSHME. Bl X TR 50E 8
By = = 4N 3ns2) + 28 (3ne1) + A (3n] + A [3n-1)
0 <n< (W3-, HN3MPRHEEANTEIAMTEE , A =0) (4-20)
IXHHILT 3, BSLHLAT i 1!
FHFEOE 16 FHUF— 0, (AU B IE 4 SR8, T,
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5. EREE
A TZERTI I EAN e T A B, e TS SR S,

SRR SRk, S UM (3-10):

A= Aren:0) = Avr = :é;(Atm * 20) (5-1)
AR
M= Ay = T (Ar) * 20) 0 <n< 0FD) 6-2)
An = An-1 + (Amn) * 2D) O<n< (1), Ay1=0) (5-3)
BEALIT Ay = 0 SZHRIEARIN A FIRIEA 0.
" Dn = An * B 0 <n< (1) (5-4)
= (An1 + (Amnp * 2M) * B O<n< V1), A1 =0 (5-5)
= (An-1 * B) + ((Arng * 20) * B) O<=n< (1D, Ay=0) (5-6)
= (Ap-1 * B) + ((Afn) * B) * 20) O<n< V1D, Ay =0 (5-7)
= Dn1 + ((An) * B) * 21) O<n< 1), D4 =0 (5-8)

VEARKI D1 = 0 525 D 4046t 0+ BUEAHEN 0.

AT E AR AA U

SIS, HEE ) Do AT R A (MIN-1), 5P (EN-1) SEIRIIIE RS, VA% eI e e
!

TR, RO L, RS R ER s . CAE ) Bk, HARwE Oy Rk
BB 582 e CufiF) AR D
ZWL6G-4). (5-2), H:

Dn = Ap * B 0O<n< (ND) (5-9)
= Am:o] * Brory:o 0O<n< (1) (5-10)
= Drorn) 01 0O <n< (1) (5-11)
WA G-7). 5-2). 6-11), 15
Dn = (An1 * B) + ((Amy * B) * 20) O<n< ND, Ay=0) (5-12)

= (Ar-n:00 * Brarp:o) + ((Amy * B) * 20) O<n< N1, A3 =0 (5-13)
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= Draen-n:0] + ((Amy * B) * 20) O <n< (ND) (5-14)
FrLA:
Dn = Drawny:0] = Diaen-1):01 + ((Amy * B) * 21) 0O<n< (N1) (5-15)

TER: BEAE Drorn-v ) ARTAESH SR, Drosn) 0 AAUUSH LR
PIRTCATSHL AT Drasn-n o FRBRNERST, B R

Drarmy:0) = (Drarn-1:n) * 2 + Drm-1y:0) + ((Amg * B) * 20) (5-16)
= (Oroen-n:n + Amy * B)) * 2 + Drn:0) (5-17)
= (DOropn-n:n1 + (Amy * B)) << n) + Drme):o] (5-18)
= (Oropn-n:n1 + (Amy * B)) << n) # Drm-1):0) (5-19)
= Orwn-n:n] + Am) * B)) $ Dim-n:0) (5-20)
/‘?\
Tn = Draen-n:n] + (Am] * B) (5-21)

A Dropn-vmi~ (A * B) B MAL, HAUE S A MAL. FEEREA, Tnok (1) A7,
JItlAe

Drosny:01 = Tn $ D120 (5-22)
=C $ Storn:0 $ Dr-n:0) (5-23)
= (C$ Starn:11) $ Sro1 $ Drm-v:01) (5-24)
= Droen): 7 $ Dn:o) (5-25)

PLERAEIGE: 0sn<(N-1)5 D WA 05 Do AMEAE, FHMEN 00 AT Dro-n o BRI
HERAGHE Y, Drosn-n BTG E R Y, MK (5-24) P& NN AVIEHE R

RXASHI E R MALSERIINE S (RIS — RO S5 AR s l,  JAEX A2 T B
L.

TR, S WA T IR 5 8 AIARAERES. X (3-5)

N- 1
A=Arnn:0 = A = nz O(E<n> * 2M) (5-26)
Eay = = Al + Amn-1 O<n< (ND, A1 =0) (5-27)
GIEs
n
An = Aol = rZ: 0(E<n> * 2I) O <n< (ND) (5-28)
An = An1 + (Ep * 2D) O<n< (1, Ay =0 (5-29)
Dn = An * B =Dn1 + ((Emy * B) * 20) O<n< (N-1), Dy =0) (5-30)
Dn = Draemy:0) = Drosn-n:0) + ((Ey * B) * 21) 0 <n< (N1) (5-31)

AR D-1 = 0 %45 D WA O BEWNEN 00 Drosn-u .o WRTISHETR, Dropn) .0 WAUISHER

X (2-1)
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A== Ay * 290 4 Apvgy % 292 4 e + Apg ok 20+ Apgy * 20 (5-32)
= (‘A[Nfll % ON-1 4 Ao * ON-2 4 eeeens + Afy] * vy +

(Apv-1 % 2V7L 4 eeeeee + A x 28+ Agg * 20) (5-33)

= Arorn vy * 2V + Afv-n:0) (5-34)

LRI, KRS AR FFS A 6 vis TERF SR AL v-1) 016
PLEAARPRE: 0y (N-1) 3 ApgAMELE, HAB N 0.

ft, b (5-31) A/EDT AR .

Draemy:01 = (Droen-n:ny * 20 + Dr-n.01) + ((Eng * B) * 20) (5-35)
= (Oropn-n:ny + Em) * B)) * 2 + Drn-1).0) (5-36)
= Orwn-n:n] + Em1 *B)) $ Dim-n:0] (5-36)
A
Tn = Dioen-1:n] + (Emn) * B) (5-40)

FH Droen-yy :ng~ (Emy * B) R MALRT S8 FORUE S S MAL; 15 Dronen o SR RTS8, %
JERIREREH, K Drorn-n nls (Amy * B)VERFSRE L. Pk, Tnok (WD) AL

FrEA:
Droeny:01 = Tn $ Drn-v):0] (5-41)
=X $ Stern:0 $ Drm-n:0) (5-42)
= (X $ Starn:11) $ Sror $ Drm-v:01) (5-43)
= Droen): 7 $ Dn:o) (5-44)

PLERAEIGE: 0sn<(N-1)5 D WA 05 Drr:apAMEAE, FHEN 00 LLEFSH Doy .o BRI
EERAGHE Y, Drosn-n BTSSR Y, MK (5-44) P& N AVIEHE R
EFH MRS, AL T AR

XS ArFiE, 2 M (4-8)

mw/2 -1
N =Nran. = nZ: . (Eny * 41) (5-45)
Emy = — 2N n+1] + A on] + A’ 2n-1] O0O<n< (H2-1), N3 =0 (546)
GIES:
n
An=Arenw:0 = rE: 0(E<n> * 4N) 0 <n< (H/2-1) (5-47)
An=~n1+ Eq *4D) O<n< (H2-1), r1=0 (548
Dh=An *B=An*B (5-49)
= Wpg + En *x40)) * B O<n< (H2-1), A1=0 (550
= (Mn1 * B) + ((Eny * 41) * B) O<=n< (H2-1), N1=0 (55D
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= (An1 * B) + ((Eqy * B) * 4D) 0

IN
=
IN

(H/2)-1) , A4 =0 (552

IN
=
N

= Dng + ((Epy * B) * 40) 0
BEALR Doy = 0 J&K5 D HIghtk g 0. BUEHME R 0.
BEENRF S8 — A ek kA
Z W (5-49) . (5-47), 15

(H/2)-1) , D4 =0) (5-53)

Dn=An %*B=An*B 0 <n< (H2-1) (5-54)
= A [enw):0] * Bror:ol O0O<n< (H2-1), N3 =0 (555
= Drawent+) ;0] O <n< (H2)-1) (5-56)

ZWA(-52). (5-47). (5-56), 75

A
=
A

Dn = (Wn *B) + ((Eqy * B) * 41) O<n< (H/2D-D, N1=0 (57

= (N ten-n:00 * Brary:0) + ((Eqy * B) * 40)

0<n< (H2-1), Ar1=0 (558
= Drowon-n:0) + ((Ecny * B) * 40) 0 <n< ({/2-1) (5-59)
FrLA:
Dn = Drawen+n:0] = Dropzn-n:01 + (Emy * B) * 40) (0 < n < ((H/2)-1)) (5-60)
Drawen-1) :0) NRTUGEFAE R, Drosent) -0 AARUGEH 4R,
RS 8aE, o xSV FAR .
Draron+:00 = (Droaren-v:2n] * 40 + Dren-n.0) + ((Eaqy * B) * 40) (5-61)
= (Dropan-n2n] + Emy * B)) * 4M) + Dren-1):0) (5-62)
= (Drwen-1):2n] + Em> * B)) § Dren- o (5-62)
A
~
Tn = Draren-1):2n] + (Eny * B) (5-66)

) Dropon-1):on) BEREA M AIFF550G (B * B) BB ARF 5L, Ens Z0HEEANN 2, PRl
(Ecns * B) A OMDAZ: 10 Droney o) RN AT 58 — 20— Drosen-n :on1~ By * B)——AHn, AN
S WD) 7. FREA TR, B EER Sy E—fL. Pk, Tnoh W+2) {7,

JIrLAs
Drorensn:0) = Tn $ Dren-n:0 (5-67)
=X $ Spi:or $ Dren-n):0 (5-68)
= (X $ Sw2) $ Sri:op $ Dren-n:01) (5-69)
= Drawen+n): en+2)1 $ Drens o) (5-70)

PLERAEIGE: 0sn<(N-1)5 DAIAHA 05 D AMFAE, FAEN 00 A3 Drasen-1 -an) BN HITIX
THESRARERSY Dreny o BRI R iy, 113K (5-70) -3 WA GE A5 R
EFH O D ALSERINNERS, 5 AL AR,

XTAFTE AR, BRGNS, SR S8 AREse e, A EE.
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6. FvhEHERSEI—IEAR

TS E— AR S BERTI A 1 HE, P —n. BAL
LrIEAT BN N, MEHEANZ ST 2N N3 .

ZWH(5-20). 5-23). (5-24). (5-25):

Droeny:00 = Orarn-n:nl + (Am) * B)) $ Drm-n:0) (6-1)
=C $ Starn:0 $ Dim-n:0] (6-2)
= (C $ Storn:) $ (Sror $ Dranny-01) (6-3)
= Droeny: m+n1 $ Din:ol (6-4)

LA, ATLLEIITAIE S B ALY, AT 2O RS RE, S BRI SR
N AT S aE . FUR R /e, BB IGHTA R, BEINARER: AR CL Dy A BE
BRSO, KRR, P, A APPSR

a HEIEHC su BR  BL
AR G HI0HB

o A
LI i

1
BEIZA FME A=D1 "—‘ [T:I
! l i (& ] [ & J&T&

BT ERE:

!X
_I I_ AS ov

X TRFSE—ARE, SIEA T S8k FEEERERE: A, BARhd .

Al KNG E SR R Nk $RVEEICN 0 BB,

A KGR E EANL . ML, dTxE A A AS, EARAL T BN, ARRAZ D22, DIk, 2y
Ji& Az, DARAAIEAIRIAL . SEAZRIAR{EN 0o AR AR A7 2, RTLAREH

XA P, BFPET

A Gt B IR U R
AS = US & BR (6-5)
OV=US & (BR@BL) # (~US) & BR (6-6)
=US& (~BR) &BL #BR & (~BL) # (~US) & BR (6-7)

LABR F57- AL, DA BL FEAARAIIRAL. AS 24 0 I, 4 1 Iy&; OV 4 O IHEAEECH 0, 1 RHRAEEC) B; US
N O IR S8aRlE, O 1 INERFS Bt @i A .

STREHARE. 20X 6-62) . 5-68). (5-69). (5-70). (4-6):
Draren+:01 = Droeen-n:ny + (Emg * B)) $ Dren-n:0 (6-8)

18



=X $ S:o1 $ Dren-n:01 (6-9)

= (X $ Sw2) $ Si:o1 $ Dreen-v:01) (6-10)
= Drowon+): en+2)1 $ Drens+) -0l (6-11)
Ey = — 2N on+1] + A'on] + A’ [on-1] (6-12)

PRI — AR AN SE, mlan: 1. BRREAL 2 A 2. Animts e G, i BHE
90y By 2By 3. AWSEGRAIRTI A TRAEASEAG 2 S0 A TR A AP EURAE; 5. #IRECH N A7, TUFERT A
(N/2) 8 ((N+1) /2) AN 3

7EL, WA DEA R EFPER, THEALE e K.

A Gt B A A H— R

AS = BH (6-13)
OV =~ ((~BH & (~BR) & (~BL) # BH & BR & BL) (6-14)
=~ ((~BH) & (~ BR#BL)) #BH & (BR & BL)) (6-15)
= (~BH) & (BR #BL) # BH & (~ (BR & BL)) (6-16)
TE = (~ BH) & BR & BL # BH & (~ BR) & (~ BL) (6-17)
= (~BH) & (BR & BL) # BH & (~ (BR # BL)) (6-18)

LA BH 487 AHARIRAL, LA BR $55AAL,  BLBL FasHRHMIAL. AS 2y 0 I, 4 1INk OV O IS ERAEECH 0,
1IN ERAEECY B 5E 2B; TE 24 O INHEECH B, O 1 INHRAEECA 2B, JLEHIEAT R 2R,

BR BH BL
BH BR BL

]
& | & & | & & | &
# # #
AS TE ov AS TE ov
A 0G24 RIA v N :

AS = BH (6-13)
OV = (~BR) & BL # BR & (~ BL) (6-15)
= BR @ BL (6-16)
TE = (~ BH) & BR & BL # BH & (~ BR) & (~ BL) (6-17)
= (~BH) & (BR & BL) # BH & (~ (BR # BL)) (6-18)

LA BH F5s A& AL, L BR 5/ ANE, LA BL 4RSS, AS 24 0 I, i 1 I OV oy 0 IRHEAVERC, 0,
N L INHRAEECN By TE 29 0 INHRAEECN 0, O 1 INERAEECY 2B, HOZARIIN EAT. SChR I, 5 So0Gs

2T RFFSH AR, SRS H Ak A B EAA X,
A Gl BRI A ATV E QT e«
AS =BH & (~BR) & BL # BH & BR & (~ BL) # BH & BR & BL (6-19)
= BH & (BR # BL) (6-20)
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=~ ((~BH) # (~ (BR #BL))) (6-20)

OV =~ ((~BH) & (~BR) & (~BL) # BH & BR & BL) (6-21)
=~ ((~BH) & (~ BR#BL)) #BH & (BR & BL)) (6-22)
= (~BH) & (BR #BL) # BH & (~ (BR & BL)) (6-23)
TE = (~BH) &BR &BL # BH & (~ BR) & (~ BL) (6-24)
= (~BH) & (BR & BL) # BH & (~ (BR # BL)) (6-25)

L BH 35/~ AHAR AL, LA BR ¥8/ AN, DL BL Fr/~AHAREA . AS Sh 0 IR, Ok 1 Esks OV 2k O BHRAEEICA 0,
1 IHEVERCH B B 2B; TE Jy O IHRVERCA B, A 1 IHEAEECH 2B,

B
AS = BH & (~ BR) & BL # BH & BR & (~ BL) # BH & BR & BL (6-19)
= BH & (BR # BL) (6-20)
=~ ((~B) # (~ (BR # BL)) (6-20)
OV = (~ BR) & BL # BR & (~ BL) (6-15)
- BR @ BL (6-16)
TE = (~ BH) & BR & BL # BH & (~ BR) & (~ BL) (6-17)
= (~BH) & (BR & BL) # BH & (~ (BR # BL)) (6-18)

LA BH Fi7ARRE AL, BLBR FR7RAME, LA BL 4525 AHAMIEAL. AS 2 0 I, 1 Ik OV 2y O IRHRAERICH 0,
N L IRHEAEEON B TE O 0 RHEAEEON 0, O 1 RHRAEECH 2B.
LVESR], RTINS S BgmiaAitt, JUREAS A2
R EIX BT L B T

FEATT, EORDURARDL, S T IUMSEIUs%. Hoh, Jorrs B ARl i o, s A
IONTHE REE. NI e 5 BeRiESU T %

T\ RIEEHHITI—ES

AT CSEE): RSB RBURAST oK, R —IHE. — RN URBUR, — (e
VTR B/ 2) SRR, DR — o tE . TER S B GG SRR LA R e, AR AR
RIBLES, TSB!

HTBURELUBUDRSF, Pk, TR PAT VLT, 0 F:

Wo X X X X X X eeeeee X X X X X X
Wy X X X X X X ee-e-- X X X X X X
Waw/o)—2 X X X X X X seeeee X X X X X X

Ww/2)-1 X X X X X X eeeeee X X X X X X

WEARIFF S5, ARPIEErT 580 SRAF B AT S8 s A A AT S 4™
J&.

FATAT I L), ARG REEIH MO NSRRI E, FHENZ . BRI S S, HESAR
A DDA EEELEE, AMEIFATES, MR JEH, WBEAME, FEHAN. W55 ek,

BOphe 3 Js EBU G I 1o USRSy ARTIEINT; I 1 Anfag B2 mIfE A REAL,

F AR EL IBUER 77, AT MR EEABUEDN 5 AT ARG A — AR
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AT PR

WEZR, SRDURRSAIETT Ao ARG SRARIARS TAR AR E L2 TR AL, ABiafetR
TR IELF R IE —A7

AIER ((B-1) /2) BERRAEA EF? rTLLRMICE 47 A, ATDAAERE.

X (= 2 % B)SEEL, Ak

-2%B=2% (-B) (7-1)
= (B «1 (7-2)
= (=B +1 «1 (7-3)
= ((~B) K1+ (1Q<«K1) (7-4)
=((~B) $0 +2 (7-5)
= (=B $0 +1+1 (7-6)
=(~B $1D +1 (7-7)
=(~B$0)+1=( BKID) +1 (7-8)

B (7-4) PFor, K B AME. B eR A sl (7-7) P, #5 B AMEAR (L, HdEhs
BFE 1, B 1 el (7-8) Bos, K BARSEY J& 6 a0 Bk, BB 1o SEBUN, BN
INOWIE VLS

FRATFAEA TR RIAERRG PRSI B AL, IO BN B e .
RSN ZEE R8T 2N (BT 8 BRI, (HiREUZIE AT, SERAS/N ek
-GG AT ISR ) RS,

Wer> Wy Wes> We> Wez> We> We Weo» Wer> Wee> Wes> We> Wez> We> Wa Weoy

| ca | [ caa || caa || ca |
| CLA |

D

RILCRHI W BB Ps iidsbea1], s3It
17, BRAE “HESRWT o EIIREIR ) — g
REINESSIEIR . A, m R ATEEAIERSEIR
BRI AN
D XPIRE, B RIINE s S A AL
TR TBRIER o A RERBEAAERR R,

AT HIls 1!
Ar31 Bra Ar21 B2l A B Aro1 Brol
B =A 4 R 4 i 1 1 Vo 1
i, b —Jr st s — CSA fe—] (SA fe—] CSA |+ CSA |« 0
LIRAT R AT I 2, T Ci3) Cra) i Ciol
VA A 5 B AME, LS C A2 v 4 v I v 4
BB LT REIR 4 JfR — ik [« 0
PR IR AEIR . ' ' v '
WG ek R b —AT D(3] Di2] D1l Dio)

HERCEEF T, R RER IS
AL AAIE R AT Inikes,  PREFRECZIEAS 3 MG A By C AR,
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FEXF =0, RS R i—4T Ar31 Br31 €31 Ay Bry Crz1 Arig Brig Criy Aro Bror Crop
DI BSIRAEIRIS N 1 R B R ik o Vo I I I
JER, WIS L—Irgoh k. Xt — CsA CSA CSA CSA
g ! ! ! p_ 5O

ok g% [« 0

S, SRR IEAS, A 3 i $ ¢ ¢
MN—NiEdE: AL By Ci; Hrh 2 —{r D3] Di2] DI1] Do)
¥dfi: Dy Co. HAHuaHAlrF:

Co*2+D=A+B+Ci (7-9)

RIS, PREHEA IS A — IS —— A S 5“1 AN, THER Co. D R, He:

Co BUE M 2; A B. Civ DBUEN 1.

HBHRIEA T
D=A@B@Ci (7-10)
Co=A&B#A&Ci #Ci&A (7-11)

AR ORI ISR AT, A=A A AN, T e S 2P . ik
EAHLRBUEXTFE, :

Com+) $ Dy = Am) + Bmy + Cin) (7-12)

Comn#1] * 2 + D) = Ay + Bmy + Cing (7-13)
ALAEH, (G5 S AL HA:

Co+D=A+B+Ci (7-14)

BEI, SR D, Co el =Hukhmmss, Fiilh g S AME BERANE, B2 PhAn. Phidthr.
A1 I TE,  RRRERTT 5 S s B A R B A i as g o 1~

W Weae> Wes> Wea> Wez> Wez> We» Weo» Wer> Wee> Wes> Wea> Wez> We> We> Weo»

CSA | | CSA
S ] [o ]

|
CSA |

D

Bt A, e AT, SR N R B it
PEIRE AR SRR INEASEIR . AR
FIREIFAT, AFAEDUZLOR B BE AL s AR AN —
HIERLIINESIEIR . Ze LA EIEIR K. AT EIIRFRAE “ RS tp” o

RO AT INEES BTN EIR, i RS S ) — TEIR . DAL, ANEEHE
RIS, AT AR At A ESER PRI A BT SEIR K. LS, TIRBOFFIS,  FURR
FEAALERD o

R ORI IS ET A, R A =) i, T DASRIVETEO . 3L
Hhz gt 5-3 THEks:
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EH LA A 10 11, 12, 13, Ci; =AM D. Cy Co. ¥ 5-3 gulidasJFme—4T, WA 5-3 1F
BT FPRAHAMEA 2 Co EANANTZ Ciy MIRCH 4-2 R4figs . XFEA] PR — AN EEL
5-3 THHEE s

D+C*x2+Co*x2=10+11+12+13+Ci (7-15)
BP. 10, I1. I2. I3. Ci. DAUEN 1; C. Co BUE A 2.
HAERUWR:
Ci 10, 11, 12, I3 M Co C D
0 0 0 0
1 0 0 1
0 2 ? ? 0
3 ? ? 1
4 1 1 0
0 0 0 1
1 ? ? 0
1 2 ? ? 1
3 1 1 0
4 1 1 1

RAPWPLT 27, FonIditepe, ZORMBUER AT “2” (AR,
XL “2” e B JIE 4-2 IRAias i AR A ERE R AL 5
/H\:EPZ#%

D =10@TI1le@Il2@eIl3ecCi

C =(0@Il@eI2@I3) &Ci# (~(0@Ile@I2@I3) & (10 & Il # I2 & I3)
=(0er1e12ei13) &Ci# (~((IoelreIi2eiI3) # (~ (J0& 11 #12&13))))
Co= (10 # 11) & (12 # 13)
TR N TR,

HIETAT LA HIE 4-2 R4, HAHSMRAZZ Co AALLZ Ci, XEIRFFICHEM. By Ci 1
BeHIZI, Co IELFIERL.

FTLIT 4-2 A s SuE R 5 58, Wik

W W W Wer Wazs Weoy War Weoy W Wae> Weas> Waa» Wez> Weo> Wa» Weo»
L] N N O R A O B
| coEgim | IR T
[ [ [ [ [ [
[ 2kgin | [ a2mgim ]
[ [
T CLA
CLA D
D FEBEAT, HABR A =2 4-2 JE4hgs Ak iR F—

PO INESEIR . ATEDFAT, TR — 4
42 AR SEIR A S TR AR EIR o
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13 12 I1 10

#jlr]le]le] o] [o]
E&J] N ®
Co—m ’ . Ci
#lLe] o]

METHEFR S AT DA SR BB e AFD AR HER AT A AR R AN AT, DA HAR A
EUERPAS I AAT TGRS 30 AT A AR A 249K, TR FLE AR A 1
TSRV E R, X EIRAR e 5. R, i Eikgok “ Algdim” 1
ne!

FERReI e, AT e i ATERL !

8. FehnizH

TERR AR, M A HIITRNTE S
D=R+A%B
SEECSEEL, RO, A T, PSS, W, A BT F.
SARTT LA R SETIE
CIIEE R, Tk BITR TR, Rl 2 2 RER
HERTHER R CEFIIE) . Bies R BAES BES

FAVRGE, SRkl dOIEseol, oA 2 CLA
TR, FELL, FA TR LRRE I SIS,
R FEENT RSB, T U — AL AT B D
2R, X R IN R

BT alferhds, WROINARIER S B St Bs ey, A aetran D
LHRA S, R DA .

AN ATRES P R R 2
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D=R-A*B
SIS, HoE e T DR, TR AR
D=R+ (A* (-B))
PATHIRATLASENT B SRAMFAEARRE, AHIXFES G INGERS o
S, TERGRARIU T ERANS T, AT LR AR A EIIBCRNDG s FH BB SRAR, e A S

SEfr L,
D=R-A%*B
=R+ (A *B)
m/2 -1
=R+ (6 = (B *4M) *B) -1

LA S SRS FRAN, AT DA B ADIRN, M 2R AR A PR iR (5
U],

FERSRERITE LA SN RISO) Hh, ITPEREMIZEE, TSR CBED SRR, A5 5eEm
Feria FHI AR ——HUREE A BUR AR——SE8. REE HOCE X AT S B S e 54, W)
i EBLE ISR AT SHOREIURA A A5 HCREIE R o5 BoREHURE MR, oS4k
FeTEI TR, LA SEDL e SR S Bl B oA Btk

DU S8 AT S0, XERF S8 0 9, HAEAVE, (AASCNFF 8. SOy RO Ax, X

RESHOURFS L, AERFH00 0, IR HOHAED:
A== Ax % 2V + Ay % 2V 4+ Apvg) % 282 4 eeeees + App * 20 + Apoy * 20 (9-2)

W, A AEE MAVINE N R B S FARRR,  WILAERYR N LD 5 S80S Jers 5 8e g Al
AHUE B ALTEAKT N, WS RAC M LD TP S8 S T S8 g Al BRoTREmprsoe, WA 5%
By A S ik

HAEWIE AL H Q8T B 20K 3 ok —ArBe s o

HIFUbRett, FEBCERRIT, AR LA S EeREIRE R T S E R M AR
HN—5A45%: HORBUKI

AL PR — i RTINS, A T, ASNREF, (RSB, AASIEERbRE, e
Tk, W
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9,

BEVRB 1 —— 84, A
WARASTFR, ARSI BB, TS P AURRE 4 7.

AR Bevk sy, Sl 8 U,

1. SR — —fL EBRS
VNTE SRC 5 WHREpAC SR ID ST N2/ Y 3 L AT () T

module Mul DD DI Al V1 (
A, // source data
B, // source data
D, // result data
Startup, // Load the data when it is ’1’, and Operate when it fall
Busy, // Busy when operating and wating for save
Over, // The operation is over and advise others device to save the result
Accept, // The result was accepted
Clock//

input [ 7:0] A B;
output[15:0] D;

input Startup;
output Busy, Over;
input Accept;
input Clock;

reg [ 7:0] rta,rth, rtd;
reg rtc;

wire Load, // load the source data to the temp register

Operate, // calculate and shift

Cal Shift,// Calculate when it is '0’, else Shift
Loop End, // the operation is over
Save;// advise others device to save the result

// % % output

assign D = {rtd, rta};

26



assign Busy = Operate | Save & (~ Accept);
assign Over = Save;

// % % operate

always @(negedge Clock)
if (Load)
rtb <= B;

always @(negedge Clock)
if (Load)
{rtc, rtd, rta} <= {1’b0, A};
else
if (Operate)
if(~ Cal Shift) // step add
{rte,rtd, rta} <= {({I'b0, rtd} + (rta[0] ? {I’b0,rth} : {9{1’b0}})), rta};
else // step shift
{rtc, rtd, rta} <= {1 bx, rtc, rtd, rtal7:1]};

// % * state switch
reg [ 1:0] State;// 00: Idle; O01:0Operate; 11:Operate; 10:Save

always @(negedge Clock)
casex (State)
2'b00: if(Startup)
State <= 2'b01;
else
State <= 2’ b00;
2’b01: State <= 2'bll;
2’ bll: if(Loop End)
State <= 2'bl0;
2'b10:  if(Accept)
if (Startup)
State <= 2'b01;
else
State <= 2’ b00;

endcase

assign Load = (State == 2'b00) & Startup | (State = 2'bl0) & Accept & Startup:
assign Operate = (State == 2'b01) | (State = 2’bll);
assign Save = (State == 2’b10) ;

// % % Loop counter
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reg [ 3:0] Cc;
always @(negedge Clock)
if (Operate)
Cc <= Cc + 2'b01;
else
Cc <= 4 b0000;
assign Loop End = & Cc;
assign Cal Shift = Cc[0];
endmodule

BRI FAERERE, Bt fe TIE FEAR AT -

module Mul DD D1 AL VI T O;

reg [ 7:0] A B;
wire [15:0] D;

wire Startup;
wire Over, Busy;
wire Accept;
reg Clock;

reg [ 7:0] C;

reg [ 7:0] Ta,Th;
reg [15:0] TD;

reg [15:0] RD;
wire CR;

Mul DD D1 Al V1 Mul DD D1 Al VI C (

Startup,
Busy,
Over,
Accept,
Clock
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always @(negedge Clock)
if (Accept)
RD <= D;

always @(negedge Clock)
if (Accept)
TD <= {1’b0, Ta} * {1’ b0, Tb};

assign CR = (RD == TD);

always @(negedge Clock)
if (Startup)
{Ta, Tb} <= {A,B};

assign # 1 Startup = ((& (C[3:2] ™~ C[1:0])) & (~ Busy));
assign # 1 Accept = Over & (& (C[7:6] ™ C[5:4]));

always @(negedge Clock)
{A, B, C} <= $random;

initial
begin
Clock <= 1’ b0;
forever
# 5 Clock <= ~ Clock;
end

endmodule

UEBIFFAHERR R, Beh B TRAEH U JUR Startup, Accept FITEAAERENL (MDD SEIR, X Ef]
SEPR ARG IR AR RE, MRARLL CR BoRtik, #IHOMR, WhEsHA R !

PEBIRA TIa S, IIREREAL A ], BT 16 M. BAMERTCgdid, wTLLkn. 2
REAE—ANITE . BT

module Mul DD D1 Al V2 (
A, // source data
B, // source data
D, // result data
Active, // Operate when it is ' 1
Over, // The operation is over and advise others device to save the result
Accept, // The result was accepted
Clock//
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input [ 7:0] A, B;
output[15:0] D;

input Active;
output Over;
input Accept;
input Clock;

reg [ 7:0] rta, rth, rtd;

wire Load, // load the source data to the temp register
Operate, // calculate and shift
Loop End, // the operation is over
Save;// advise others device to save the result

// % * output
assign D = {rtd, rta};

assign Over = Save;

// % * operate

always @(negedge Clock)
if (Load)
rtb <= B;

always @(negedge Clock)
if (Load)
{rtd, rta} <= {1’b0, A} ;
else
if (Operate)
{rtd, rta} <= {({U'b0, rtd} + ({9{rtal0]}} & {1’b0, rtb})), rta} >> 1;

// % % state switch
reg [ 1:0] State;// 00: Idle; O01:Operate; 11:0perate; 10:Save

always @(negedge Clock)
if (Active)
casex (State)
2'b01: State <= 2'bll;
2 bll: if(Loop End)
State <= 2’ bl10;
2'b10: if(Accept)

30



State <= 2’ b00;
default:State <= 2’'b01;
endcase

else
State <= 2’ b00;

assign Load = Active & ((State == 2°b00) | (State == 2'bl0) & Accept);
assign Operate = Active & (State == 2°b01) | (State = 2'bll);
assign Save = Active & (State == 2’b10);
// % % Loop counter
reg [ 2:0] Cc;
always @(negedge Clock)

if (Operate)

Cc <= Cc + 2'b01;
else

Ce <= 3 b000;

assign Loop End = & Cc;

endmodule

FIRE, SEBIthAKERRR, Bl thatte 1! RS T

module Mul DD D1 A1 V2 T O;

reg [ 7:0] AB;
wire [15:0] D;

reg Active;
wire Over;
wire Accept;
reg Clock;

reg [ 7:0] C;

reg [ 7:0] Ta,Tb;
reg [15:0] 1D;

reg [15:0] RD;

wire CR;
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Mul DD D1 Al V2 Mul DD D1 Al V2 C (

Active,
Over,
Accept,
Clock

always @(negedge Clock)
if (Accept)
{A, B} <= $random;

always @(negedge Clock)
if (Accept)
RD <= D;

always @(negedge Clock)
if (Accept)
TD <= {1’b0, Ta} * {1’ b0, Tb};

assign CR = (RD == TD) ;

always @(negedge Clock)
if (Active)
{Ta, Tb} <= {A,B};

initial
Active <= 1'b0;

always @(negedge Clock)
if (~ Active)
if (& (C[3:2] ~ C[1:0]))
Active <= # 1 I'bl;
else
Active <= # 1 1’b0;
else
if (Accept)
if (& (C[3:2] ~ C[1:0]))
Active <= # 1 1I'bl;
else
Active <= # 1 1'b0;

assign # 1 Accept = Over & (& (C[7:6] ™ C[5:4]));

always @(negedge Clock)
C <= $random;
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always
begin
# 5 Clock <= 1’b0;
# 5 Clock <= 1’bl;
end

endmodule

A R A 721V NETE =y P o 197N 1 P =3 74 4 - N P 1 e 5/ o 1 = | (7 3 P 1 117938
ARAREE T ERR IR L I85!

XA AN ] p 2 v AN Mul DD D1 A1 V1 i H 23847, Mul DD D1 Al V2 WS84T,

Xf Mul DD D1 AL V1 Jihn—JHahE's, Rl AahelT, oeiikst. Mul DD D1 Al V2 WFE— Btz
55, AMFHEETE, SRR IR 4L )y: 5 Mul DD DAL VIRESE, F&E (1%,
gy FATIREGER,  BOESRIREAAT L2, 51T Mul DD DI AL V2 WlSiANASE T, A e, weE
.

AIAEUNEIX “F 2 [AZER, RO AEEHD mI A —. {Ebr b s, I DhRes ety
S FATHEH, ARWIETGESE. AR, JE R BIR A T H, UK GRS, AT45 T /hR? 3
EIREE TS ?

SR TTRIE ], (EAE R, Load fSHHIL 1k, G Active BEAMEL. il
,{j)ﬂj‘%_“l: o

AATA AT A% Mul_DD_D1_AL_V1 82V SCHUREINERRAT . B frad e Ase k.

2. SPITR2 — —hr. B
B SR — (AT

module Mul DD D1 A2 V1 (
A, // source data
B, // source data
D, // result data
Sign,// O:unsign ; 1:sign
Startup, // Load the data when it is '1°, and Operate when it fall
Busy, //
Over, //
Accept, // The result was accepted

Clock//

input [ 7:0] A B;
output[15:0] D;
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input Sign;

input Startup;
output Busy, Over;
input Accept;
input Clock;

reg [ 8:0] rta,rth, rtd;
reg rix;

wire Load, // load the source data to the temp register
Operate, // calculate and shift
Loop End, // the operation is over
Save;// advise others device to save the result

wire Be AS,// add(0) or sub(1)
Be OV;// once is valid if it is 1 else zero

// % % output
assign D = {rtd, rta};

assign Busy = Operate | Save & (~ Accept);

assign Over = Save;

// % * operate

always @(negedge Clock)
if (Load)
{rtb} <= {(Sign & B[7]),B};

always @(negedge Clock)
if (Load)
{rtd, rta, rtx} <= {1'b0, {(Sign & A[7]), A}, 1’ b0} ;
else
if (Operate)
{rtd, rta, rtx} <= {({rtd[7], rtd[7:0]} + {1’b0, (Be AS & Be OV)} +
(({9{Be AS}} ~ rtb) & {9{Be OV}})), rta};

// * * booth encode
assign Be AS = rtal0];
assign Be OV = rtal[0] ™ rtx;

// % * state switch

34



reg [ 1:0] State;

always @(negedge Clock)
casex (State)
2'b00: if(Startup)
State <= 2'b01;
else
State <= 2’ b00;
2’ b01: if(Loop End)
State <= 2'bll;
2 bll: State <= 2'bl0;
2'b10: if(Accept)
if (Startup)
State <= 2’ b01;
else
State <= 2’ b00;
endcase

assign Load = (State == 2'b00) & Startup | (State = 2'bl0) & Accept & Startup:
assign Operate = (State == 2'b01) | (State == 2'bll);
assign Save = (State == 2’b10);

// % * Loop counter
reg [ 2:0] Cc;
always @(negedge Clock)
if (Operate)
Cc <= Cc + 2°b01;
else

Cc <= 3’ b000;

assign Loop End = & Cc;

endmodule
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module Mul DD D1 A2 VI.T ();

reg [ 7:0] AB;

reg Sign;

wire [15:0] D;

wire Startup;
wire Over, Busy;
wire Accept;
reg Clock;

reg [ 7:0] C;

reg [ 7:0] Ta,Tb;
reg Ts;
reg [15:0] TD;

reg [15:0] RD;
wire CR;

Mul DD D1 A2 V1 Mul DD D1 A2 V1 C (
A,
B,
D,
Sign,
Startup,
Busy,
Over,
Accept,
Clock

always @(negedge Clock)
if (Accept)
RD <= D;

always @(negedge Clock)
if (Accept)

D <= {{8{(Ts & Tal7])}}, Ta} * {{8{(Ts & Tb[7])}}, Tb};
assign CR = (RD == 1TD) ;
always @(negedge Clock)

if (Startup)

{Ta, Tb, Ts} <= {A, B, Sign};

assign # 1 Startup = (& (C[3:2] ~ C[1:0])) & (~ Busy)):
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assign # 1 Accept = Over & (& (C[7:6] ~ C[5:4]));

always @(negedge Clock)
{Sign, A, B, C} <= $random;

always
begin
# 5 Clock <= 1'b0;
# 5 Clock <= 1'bl;
end

endmodule
I HACPRRF S5, A 9 IO, NIRRT X A/ 58S e ad, Kk 8 at&.

module Mul DD D1 A2 V2 (
A, // source data
B, // source data
D, // result data
Sign,// O:unsign ; 1:sign
Startup, // Load the data when it is '1°, and Operate when it fall
Busy, //
Over, //
Accept, // The result was accepted
Clock//

input [ 7:0] A, B;
output[15:0] D;

input Sign;
input Startup;
output Busy, Over;
input Accept;
input Clock;

reg [ 7:0] rta,rth, rtd;
reg rts, rtx;

wire Load, // load the source data to the temp register
Operate, // calculate and shift
Loop End, // the operation is over

Save;// advice others device to save the result

wire Be AS,// add(0) or sub(1)
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Be OV;// once is valid if it is 1 else zero

// % % output
assign D = {rtd, rta};

assign Busy = Operate | Save & (~ Accept);

assign Over = Save;

// % * operate

always @(negedge Clock)
if (Load)
{rts, rtb} <= {Sign, B};

always @(negedge Clock)
if (Load)
{rtd, rta, rtx} <= {1'b0, A, 1’ b0} ;
else
if (Operate)
{rtd, rta, rtx} <= {({(rts & rtd[7]),rtd} + {1'b0, Be AS & Be OV)} +
(({9{Be AS}} ~ {(rts & rtb[7]),rtb}) & {9{Be OV}})), rta};

// * * booth encode
assign Be AS = rtal0] & rts;
assign Be OV = ((~ rts) & rtal0]) | (rts & (rtal0] ™ rtx));

// * % state switch
reg [ 1:0] State;

always @(negedge Clock)
casex (State)
2°b00: if(Startup)
State <= 2'b01;
else
State <= 2’ b00;
2'b01: State <= 2'bll;
2’ bll: if(Loop End)
State <= 2'bl0;
2'b10: if (Accept)
if (Startup)
State <= 2’ b01;
else
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State <= 2’ b00;
endcase

assign Load = (State == 2'b00) & Startup | (State = 2'bl0) & Accept & Startup:
assign Operate = (State == 2'b01) | (State == 2'bll);
assign Save = (State == 2’b10) ;

// % * Loop counter
reg [ 2:0] Cc;

always @(negedge Clock)
if (Operate)
Cc <= Cc + 2°b01;
else
Cc <= 3 b000;

assign Loop End = & Cc;

endmodule
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module Mul DD DI A3 V1 (
A, // source data
B, // source data
D,// result data
Sign,// O:unsign ; 1:sign
Startup, // Load the data when it is '1’, and Operate when it fall
Busy, //
Over, //
Accept, // The result was accepted
Clock//
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input [ 7:0] A,B;
output[15:0] D;

input Sign;
input Startup;
output Busy, Over;
input Accept;
input Clock;

reg [ 9:0] rta;
reg [ 8:0] rtb;
reg [ 7:0] rtd;
reg rtx;

wire Load, // load the source data to the temp register
Operate, // calculate and shift
Loop End, // the operation is over

Save;// advice others device to save the result

wire [ 9:0] TSum;

// % % output
assign D = {rtd, rta};
assign Busy = Operate | Save & (~ Accept);
assign Over = Save;
// % % operate
always @(negedge Clock)
if (Load)
{rtb} <= {(Sign & B[7]),B};
always @(negedge Clock)
if (Load)
{rtd, rta, rtx} <= {I'b0, {(Sign & A[7]), (Sign & A[7]),A}, 1" bO};
else
if (Operate)
{rtd, rta, rtx} <= {TSum, rta, 1’ b0} >> 2:

// % % Adder

wire [ 9:0] TO BP;
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wire TO XC;

assign TSum = {rtd[7], rtd[7], rtd} + TO BP + {1’ b0, TO XC};

// % % booth encode & booth process

wire Be AS,// add(0) or sub(1)
Be 0V,// once is valid if it is 1’ else zero
Be TE;// twice is valid when it is '1’ else zero

rtall];
assign Be OV = rtal[0] ™ rtx;
({rtal1:0], rtx} == 3'b011) | ({rtal[1:0],rtx} == 3’bl100);

assign Be AS

assign Be TE

10{Be OV}}) |

assign TO BP = (({rtb[8], rtb} ~ {10{Be AS}} {
) & {10{Be TE}});

(({rth, ’b0} ™ {10{Be AS}}
assign TO XC = Be AS & (Be OV | Be TE);

) &
& |

// % * state switch
reg [ 1:0] State;

always @(negedge Clock)
casex (State)
2 b00: if(Startup)

State <= 2'b01;

else

State <= 2’ b00;
2°b01: if(Loop End)

State <= 2'bll;
2'bll: State <= 2'bl0;
2'b10: if(Accept)

if (Startup)

State <= 2’ b01;
else
State <= 2’ b00;
endcase

assign Load = (State == 2'b00) & Startup | (State == 2'bl0) & Accept & Startup;
assign Operate = (State == 2°b01) | (State == 2'bll);
assign Save = (State == 2’ bl10) ;

// % * Loop counter

reg [ 1:0] Cc;
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always @(negedge Clock)
if (Operate)
Cc <= Cc + 2°b01;
else
Cc <= 2 b00;

assign Loop End = & Cc;

endmodule
AP S E A B AT He R RS B A A R R T

module Mul DD DI A3 V2 (
A, // source data
B, // source data
D, // result data
Sign,// O:unsign ; 1:sign
Startup, // Load the data when it is ’1’, and Operate when it fall
Busy, //
Over, //
Accept, // The result was accepted
Clock//

input [ 7:0] A, B;
output[15:0] D;

input Sign;
input Startup;
output Busy, Over;
input Accept;
input Clock;

reg [ 9:0] rta;
reg [ 8:0] rtb;
reg [ 8:0] rtd;

reg rtx;
reg rts;
wire Load, // load the source data to the temp register

Operate, // calculate and shift
Loop End, // the operation is over
Save;// advice others device to save the result
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wire [10:0] TSum;
wire TBb;// borrow bit

// % % output
assign D = {rtd, rta};

assign Busy = Operate | Save & (~ Accept);

assign Over = Save;

// % * operate

always @(negedge Clock)
if (Load)
{rth, rts} <= {(Sign & B[7]),B, Sign} ;

always @(negedge Clock)
if (Load)
{rtd, rta} <= {1’b0, {(Sign & A[7]), (Sign & A[7]),A}};
else
if (Operate)
{rtd, rta} <= {TSum, rtal9:2]};

always @(negedge Clock)
if (Load)
rtx <= 1'b0;
else
if (Operate)
rtx <= TBb;

// % % Adder

wire [ 9:0] TO BP;
wire TO XC;

assign TSum = {rtd[8], rtd[8], rtd} + {TO BP[9], TO BP} + TO XC;
// % % booth encode & booth process

wire Be AS,// add(0) or sub(1)
Be 0V, // once is valid if it is ’1° else zero
Be TE;// twice is valid when it is '1’ else zero

rts ? rtall] : (rtall] & (rtal0] | rtx));
assign Be OV = rtal0] ™ rtx;
({rtal1:0], rtx} == 3’b011) | ({rtal1:0], rtx} == 3’ b100);

assign Be AS

assign Be TE
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(({rtb[8], rtb} ~ {10{Be AS}}) & {10{Be OV}}) |
(({rth, "b0} ~ {10{Be_AS}}) & {10{Be TE}});
assign TO XC = Be AS & (Be OV | Be TE);

assign TBb = rts ? rtal[l] : Be AS;

assign TO BP

// * % state switch
reg [ 1:0] State;

always @(negedge Clock)
casex (State)
2'b00: if(Startup)
State <= 2'b01;
else
State <= 2’ b00;
2°b01: if(Loop End)
State <= 2'bll;
2 bll: State <= 2'bl0;
2'b10: if (Accept)
if (Startup)
State <= 2’ b01;
else
State <= 2’ b00;
endcase

assign Load = (State == 2'b00) & Startup | (State = 2'bl0) & Accept & Startup:
assign Operate = (State == 2'b01) | (State == 2'bll);
assign Save = (State == 2’b10) ;
// % * Loop counter
reg [ 1:0] Cc;
always @(negedge Clock)

if (Operate)

Cc <= Cc + 2°b01;
else

Cc <= 2"b00;

assign Loop End = & Cc;

endmodule
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module 53C 42C (
10, //
11, //
12,//
13,//
Ci, //
D,//
C,//
Co//

input 10, I1, 12, I3,Ci;

output D, C, Co;

assign D = 10 ~ I1 ™~ 12 ™~ 13 ™ Ci;

assign C= I0 N I1~NI27~13) &Ci | (=~ (I0A~TILA~ATI2AT3) & (10 & I1 | 12 & I3);

assign Co = (I0 | I1) & (12 | 13);

endmodule
5-3 VHESATIOSEIRN R CRRNEEE DW A7, A1 SAUERSE) -

module 53C L (
10, //
11, //
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12, //
13,//
Ci,//
D,//
C,//
Co//

parameter DW = 8;

input [(DW-1):0] 10, 11,12, 13,Ci;
output[ (DW-1):0] D;
output[DW:1] C, Co;

assign D = 10 ~ I1 ~ 12 ~ 13 ™ Ci;
assign C = (I0 AN I1~NI27~13) &Ci | (=~ (I0A~TI1IA~ATI2AT13) & (10 & I1 | 12 & 13);
assign Co = (I0 | I1) & (12 | 1I3);

endmodule
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module 42C L (
10, //
11, //
12, //
13,//
Ci,//
D,//
C//

Co//

parameter DW = 8;

input [(DW-1):0] 10, 11,12, 13;
input Ci;

output [DW:0] D;

output[ OW+1) : 1] C;

output Co;

wire [(DW-1):0] TXR, TAO, TOA;

assign TXR = 10 ~ I1 ™ 12 ™ 13;

46



assign TAO = (10 & T1) | (I2 & 13);
assign TOA = (10 | T1) & (12 | 13):

assign D = {TXR[DW-1], TXR} ~ {TOA, Ci};
assign Co = TOA[DW-1];
assign C = ({TXR[(DW-1)], TXR} & {TOA, Ci}) ‘ ((~ {TXR[(OW-1)1, TXR}) & {TAO[ (DW-1)1, TAO}) ;

endmodule

O, ZDINIEE T !
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module Mul DD D2 Al V1 (
AD, // A operand
AS,// extend style for A
BD, // B operand
BS, // extend style for B
ACC, // ACCumulate operand
D, // result data

CC// control code

input [15:0] AD, BD;
input AS, BS;
input [39:0] ACC;
output[39:0] D;
input [ 1:0] CC;

LLAS. BS 73 JliE7~ AD. BD AT SHEEAT 5L ACC h Bl s, LLCC 5 1 et 2hn, LLcC
50 SrFRR BImA e B

module Mul DD D2 Al V1 (
AD, // A operand
AS,// extend style for A
BD, // B operand
BS, // extend style for B
ACC, // ACCumulate operand
D, // result data

CC// control code

input [15:0] AD,BD;
input AS, BS;
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input [39:0]
output [39:0]
input [ 1:0]

wire

wire

wire

[39:0]

[39:0]

[39:0]

ACC;
D;
CC;

ACE T;

TAR;// temp leading adder result

TES, // temp counter array pseudo sum

TEC;// temp counter array pseudo carry

// * * output

//assign D = TES + TEC;
assign D = TAR;

assign ACE T = CC[1] ? ACC : 1’b0;

// * * Leading Carry Adder

wire
wire
wire
wire
wire

wire

assign TAR =

assign TAG
assign TAP

[39:0]
[40:1]
[11:0]
[ 3:0]
[12:1]
[ 4:1]

TAG, TAP;//g & p
TAC;// carry
TAG_S0, TAP_SO;
TAG S1, TAP_S1;

TAC S1;
TAC S2;

TES & TEC;
TES ~ TEC;

Carry Leading 4 CL SO PO

CL_S0_P1
CL_SO_P2
CL_S0_P3
CL S0 _P4
CL_S0_P5
CL_SO_P6
CL_S0_P7
CL S0 _P8
CL_S0_P9

Carry Leading 4 CL S1 PO

TAP ~ {TAC, 1’ b0} ;

(TAG[ 3
(TAG[ 7
(TAG[11
(TAG[15
(TAG[19
(TAG[23
(TAG[27
(TAG[31
(TAG[35
(TAG[39

(TAG SO
TAC S1

: 0], TAP[ 3: 0],1 b0 ,TAC[ 4: 1], TAG SO[0], TAP SO0[0]),
: 4], TAP[ 7: 4], TAC S1[1], TAC[ 8: 5], TAG SO[1], TAP SO[1]),
: 8], TAP[11: 8], TAC S1[2], TAC[12: 9], TAG SO0[2], TAP S0[2]),
:12], TAP[15:12], TAC S1[3], TAC[16:13], TAG SO[3], TAP SO[3]),
:16], TAP[19:16], TAC S1[4], TAC[20:17], TAG SO[4], TAP_S0[4]),
:20], TAP[23:20], TAC S1[5], TAC[24:21], TAG SO[5], TAP SO[5]),
:24], TAP[27:24], TAC S1[6], TAC[28:25], TAG SO0[6], TAP_S0[6]),
:28], TAP[31:28], TAC S1[7], TAC[32:29], TAG SO[7], TAP _SO[7]),
:32], TAP[35:32], TAC S1[8], TAC[36:33], TAG SO[8], TAP_S0[8]),
:36], TAP[39:36], TAC S1[9], TAC[40:37], TAG SO[9], TAP SO[9]) ;

[ 3:0], TAP_SO[ 3:0], 1’ b0 ,
[ 4:1], TAG S1[0], TAP S1[0]),
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CL S1 P1 (TAG SO[ 7:41, TAP SO[ 7:41, TAC S2[1],
TAC S1[ 8:5], TAG S1[1], TAP S1[1]),

CL S1 P2 (TAG SO[11:8], TAP SO[11:8], TAC S2[2],
TAC S1[12:9], TAG S1[2], TAP S1[2]);

Carry Leading 4 CL_S2 PO (TAG S1, TAP_S1, 1’ b0, TAC S2,,);

// * % booth encode & booth process

wire [17: 0] TD BP 10;
wire [19: 2] TD BP I1;
wire [21: 4] TD BP 12;
wire [23: 6] TD BP_I3;
wire [25: 8] TD BP 14;
wire [27:10] TD BP I5;
wire [29:12] TD BP I6;
wire [31:14] TD BP I7;
wire [33:16] TD BP I8;
wire [17:0] XC BP;

Booth Booth 10 ({AD[1:0],1 b0}, CC[0], {(BS & BD[15]),BD}, TD BP 10, XC BP[ 1: 0]),
Booth I1 (AD[ 3: 1],cc[0], {(BS & BD[15]),BD}, TD BP I1,XC BP[ 3: 21),
Booth 12 (AD[ 5: 3],cc[0], {(BS & BD[15]),BD}, TD BP 12, XC BP[ 5: 4]),
Booth I3 (AD[ 7: 5],CC[0], {(BS & BD[15]),BD}, TD BP I3,XC BP[ 7: 6]),
Booth 14 (AD[ 9: 71,ccl0], {(BS & BD[15]),BD}, TD BP 14, XC BP[ 9: 81),
Booth I5 (AD[11: 9], cc[0], {(BS & BD[15]),BD}, TD BP 15, XC BP[11:10]),
Booth 16 (AD[13:11],cc[0], {(BS & BD[15]),BD}, TD BP 16, XC BP[13:12]),
Booth 17 (AD[15:13],CC[0], {(BS & BD[15]),BD}, TD BP 17, XC BP[15:14]),
Booth I8 ({(AS & AD[15]), (AS & AD[15]), AD[15]}, CC[0],

{(BS & BD[15]),BD}, TD BP 18, XC BP[17:16]);

defparam Booth 10.DW = 16, Booth I1.DW = 16, Booth I12.DW = 16,

Booth 13.DW = 16, Booth I4.DW = 16, Booth I5.DW = 16,
Booth I6.DW = 16, Booth I7.DW = 16, Booth I8.DW = 16;

// * > counter array

wire [24:2] CAV L1 L1 D;
wire [25:3] CAV L1 L1 C;
wire [32:10] CAV_L1 L2 D;
wire [33:11] CAV_ L1 L2 C;
wire [39:16] CAV L1 L3 D;
wire [40:17] CAV_L1 L3 C;

wire [32:6] CAV 12 L1 D;

wire [33:7] CAV L2 L1 C;
wire [39:14] CAV L2 L2 D;
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wire [40:15] CAV L2 12 C;

wire [40:0] CAV L3 L1 D;
wire [41:1] CAV L3 L1 C;

// Level 1 Line 1
42C L 42C L L1 L1 (
{{6{TD_BP_10[17]}}, TD_BP_10[17:2]},
{{4{TD BP I1[19]}}, TD BP I1},
{{2{TtD BP 12[21]}}, TD BP 12, XC BP[3:2]},
{TD BP 13, XC BP[5:4], 2’ b00},
1’ b,
CAV L1 L1 D,
CAV L1 L1 G,
);
defparam 42C L L1 L1.DW = 22;

// Level 1 Line 2
42C L 42C L L1 L2 (
{{6{TD_BP_14[25]}}, TD BP_14[25:10]},
{{4{TD BP 15[27]}}, TD BP I5},
{{2{TD BP 16[29]}}, TD BP 16, XC BP[11:10]},
{TD_BP_17, XC_BP[13:12], 2" b00},
1’ b,
CAV L1 L2 D,
CAV L1 L2 C,
);
defparam 42C L L1 L2.DW = 22;

// Level 1 Line 3
CSA L CSA L1 L3 (
{{6{tD BP 18[33]}}, TD BP 18},
{{22{1’ b0} }, XC BP[17:16]},
ACE T[39:16],
CAV L1 L3 D,
CAV L1 L3 C
);
defparam CSA L1 L3.DW = 24;

// Level 2 Line 1

CSA L CSA L2 L1 (
{{8{CAV_L1_L1 D[24]}},CAV_L1 L1 D[24:6]},
{{7{CAv_L1 L1 C[25]}},CAV L1 L1 C[25:6]},
{CAV L1 L2 D, TD BP 14[9:8],XC BP[7:6]},
CAV L2 L1 D,
CAV L2 L1 C

)
defparam CSA L2 L1.DW = 27;
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// Level 2 Line 2
CSA L CSA L2 1.2 (
{{6{CAV_L1 L2 C[33]}},CAV_L1 L2 C[33:14]},
{CAV L1 L3 D, XC BP[15:141},
{CAV L1 L3 C[39:17], 1’ b0, ACE T[15:14]},
CAV L2 12 D,
CAV L2 12 C
);
defparam CSA L2 L2.DW = 26;

// Level 3 Line 1
420 L 42C L L3 L1 (
{{7{cAV L2 L1 D[32]}},CAV L2 L1 D,CAV L1 L1 D[5:2],TD BP 10[1:0]},
{{6{CAV L2 L1 C[33]}},CAV L2 L1 C, 1I’b0, CAV L1 L1 C[5:3],1" b0, XC BP[1:0]},
{CAV_ L2 1.2 D,CAV_L1 L2 C[13:11], 1’ b0, XC BP[9:8], 8 b0000 0000},
{CAV L2 L2 C[39:15], I’ b0, ACE T[13:0]}
1’ b,
CAV L3 L1 D,
CAV L3 L1 C,
);
defparam 42C L L3 L1.DW = 40;

assign TES = CAV L3 L1 D;
assign TEC = {CAV L3 L1 C, 1 b0} ;

endmodule

module Booth (
Encode, //
Negate, //
Source, //
Result, //

Carry//

parameter DW = 8;

input [ 2:0] Encode;
input Negate;
input [ DW:0] Source;
output [ (DW+1) :0] Result;
output[ 1:0] Carry;

// % % % * RIL Level * * %
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wire Add Sub, // add(0) or sub(l)
Once Valid, // once is valid if it is ’1° else zero
Twice Enable;// twice is valid when it is '1’ else zero

assign Add Sub = Encode[2] ™ Negate;
assign Once Valid = Encode[1] ™ Encode[0];
assign Twice Enable = ((Encode == 3’b011) | (Encode == 3’b100));

assign Result = (({Source[DW], Source} ~ {(DW+2) {Add Sub}}) & {(DW+2) {Once Valid}}) |
(({Source, 1’ b0} ™ {(DW+2) {Add Sub}}) & {(DW+2) {Twice Enable}}):
assign Carry = {1'b0, (Add Sub & (Once Valid | Twice Enable))};

endmodule

module CSA L (
A //
B,//
Ci, //
D,//

Co//

parameter DW = 8;

input [(DW-1):0] A, B,Ci;
output[ (DW-1):0] D;
output[DW:1] Co;

assign D = A~ B ™ Ci;
assign Co= A& B | B&Ci | Ci & A;

endmodule

module Carry Leading 4 (
G //
P,//
Ci, //
G //
Gx,//
Px//

input [ 3:0] G,P;
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input Ci;
output[ 4:1] C;
output Gx, Px;

assign C[1] = G[0] | P[0] & Ci;

assign C[2] = G[1] | P[1] & G[0] | P[1] & P[0] & Ci;

assign C[3] = G[2] | P[2] & G[1] | P[2] & P[1] & G[0] | P[2] & P[1] & P[0] & Ci;
assign C[4] = Gx | Px & Ci;

assign Gx = G[3] | P[3] & G[2] | P[3] & P[2] & G[1] | P[3] & P[2] & P[1] & G[0];
assign Px = P[3] & P[2] & P[1] & P[0];

endmodule

BR/lVES R/

module Mul DD D2 A1 VI T O;

reg [15:0] AD,BD;
reg AS, BS;
reg [39:0] ACC;
wire [39:0] DR;
reg [ 1:0] CC;

wire [39:0] TMD, TD;
reg CR;

Mul DD D2 A1 VI Mul DD D2 Al VI C (
AD, // A operand
AS, // extend style for A
BD, // B operand
BS,// extend style for B
ACC, // Accumulator operand
DR, // result data
CC// control code

assign TMD = {{24{(AS & AD[15])}},AD} * {{24{(BS & BD[15])}}, BD};

assign TD = (CC[1] ? ACC : 1’b0) + (CC[0] ? (- TMD) : TMD);
always

# 10 CR = (DR = TD);
always

# 10 {AD, BD, AS, BS, ACC, CC} = {$random, $random, $random, $random} ;
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endmodule
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module Mul DD D2 A1 V2. T ();

reg [15:0] AD,BD;

reg AS, BS;

reg [39:0] ACC;

wire [39:0] DR CP,DR CC;
reg [ 1:0] CC;

reg CR;

Mul DD D2 Al V1 Mul DD D2 Al V1 CP (
AD, // A operand
AS, // extend style for A
BD, // B operand
BS, // extend style for B
{40{1’ b0}}, // Accumulator operand
DR CP, // result data
2" b00// control code

Mul DD D2 A1 VI Mul DD D2 AL V1 CC (
AD, // A operand
(~ AS),// extend style for A
BD, // B operand
(~ BS), // extend style for B
{40{1’ b0}}, // Accumulator operand
DR CC, // result data

2"b00// control code

always
# 10 CR = (DR CP[15:0] = DR CC[15:0]);

always
# 10 {AD, BD, AS, BS} = {$random, $random, $random} ;
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endmodule
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D(64-bit) = A(32-bit) * B(32-bit)
D(64-bit) = A(32-bit) * B(32-bit) + C(64-bit)
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module Mul DD D3 Al V1 (
A, // A operand
B,// B operand
D, // result data
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Sign, //

OW,// 0: 32 bit operate ; 1: 64 bit operate

AC, // Accumulate enable

StartUp, //

Busy, //

ALL, // Load the Low part of the accumulate operand
ALH, // Load the High part of the accumulate operand
SRL, // Advice others device to save the result’s Low part
SRH, // Advice others device to save the result’s High part
ASI 1,// Input the annexation synchro information
ASI 0 A,// for Loading accumulation operand

ASI 0 S,// for saving result

Clock//

);

parameter AST W = 8;

input [31:0] A,B;
output[31:0] D;

input
input
output
input
output
output

Sign, OW;
StartUp;
Busy;
AC;

ALH, ALL;
SRH, SRL;

input [ (ASI W-1):0] ASI I;
output[ (ASI W-1):0] ASI 0 A, ASI O S;

input

reg
reg

wire
reg

wire

reg
reg
reg
reg

reg
reg

wire

reg

Clock;

SRH, SRL;

[ (ASI W-1):0] ASI 0 S;

Same up;

[ 2:0] State, Next;

Load;

[32:0] AR, BR;

ARx;
OWR, ACR;

(63:0] DR;

[31:0] ACV:// accumulate value

ACL;// carry when accumulating

[39:0] TMR;// temp data of multiplication

[ (ASI W-1):0] ASI M[3 b111:3 b000]:
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// % * output
assign D = DR;
assign Busy = (] Next[2:1]);

(Next == 3’b010) ;

assign ALL

assign ALH = (Next === 3'b011) & ACR;

always @(negedge Clock)

casex (State)
3'b100:  {SRH, SRL} <= {
3'b101:  {SRH, SRL} <= {
3bl1l:  {SRH,SRL} <= {
3'b110:  {SRH,SRL} <= {1’b0, (~ ACR)};
3'b010:  {SRH, SRL} <= {1’b0,1’bl};
3b011:  {SRH,SRL} <= {1’bl, 1’b0};
{ {

default: {SRH, SRL} <=

endcase

// % % The operation of the data register

always @(negedge Clock)
casex (State)

3'b100: DR <= Same up ? {{24{TMR[39]}}, TMR} : {TMR, {24{1’bx}}};
3'b101: DR <= Same up ? {{16{TMR[39]}}, TMR,DR[31:24]} : {TMR,DR[31:24], {16{1"bx}}};
3 blll: DR <= Same up ? {{8{TMR[39]}}, TMR, DR[31:16]} : {TMR, DR[31:16], {8{1 bx}}};

3’b110: DR <= {TMR,DR[31:8]};

3'b010: DR <= {DR[63:32], TMR[31:0]};

3 b011: DR <= TMR;
default: DR <= {64{1’bx}};
endcase

always @(negedge Clock)
if (Load)
AR <= {(Sign & A[31]),A};
else

1’ b0, 1" b0} ;

1’b0, (Same up & (~ ACR))};
1 b0, (Same_up & (~ ACR))};
1’ b0, (Same up & (~ ACR))};

if (Next == 3'b010) | (Next = 3’ b011))

AR <= {32{1'b0}};
else
AR <= {{8{AR[32]}}, AR[32:8]};

always @(negedge Clock)
if(Load | ALL | ALH)
BR <= {(Sign & B[31]),B};
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always @(negedge Clock)

if (Load)
ARx <= 1b0;
else
if Next == 3'b010)
ARx <= 1’bl;
else
if Next == 3’ b011)
if (ACR)
ARx <= 1’bl;
else
ARx <= 1’b0;
else
ARx <= AR[7];

always @(negedge Clock)
if (Load)
{OWR, ACR} <= {OW, AC};

// % % detect the up 26 bit value of the AR register
assign # 1 Same up = (& AR[32:7]) | (! AR[32:7]):
//assign # 1 Same up = (& AR[32:7]) | (! AR[32:8]);

// % % State Switch

always @(negedge Clock)
if (Load)
State <= 3'b100;
else
State <= Next;

always @(State or Same up or ACR or OWR)

casex (State)
3’ b100:
if (Same up)
if (ACR)
Next = 3’ b010;
else
if (OWR)
Next = 3’ b011;
else
Next = 3’ b00x;
else
Next = 3’ bl01;
3 b101:
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if (Same up)

if (ACR)
Next = 3’ b010;
else
if (OWR)
Next = 3’ b011;
else
Next = 3’ b00x;
else
Next = 3’ blll;
3 blll:
if (Same up)
if (ACR)
Next = 3’ b010;
else
if (OWR)
Next = 3’ b011;
else
Next = 3’ b00x;
else
Next = 3’ b110;
3 bl10:
if (ACR)
Next = 3 b010;
else
if (OWR)
Next = 3 b011;
else
Next = 3’ b00x;
3 b010:
if (OWR)
Next = 3 b011;
else
Next = 3’ b00x;
default:
Next = 3’ b00x;
endcase

assign Load = (! Next[2:1]) & StartUp;

// % % process synchro information
reg [2:0] ASI DN;
always @(negedge Clock)

begin
AST M[ {Next[2:1], ((] Next[2:1]) & Next[0])}] <=
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AST M[{State[2:1], ((| State[2:1]) & State[0])}];
if (Load)
AST M[3’b100] <= ASI I;
end

assign ASI 0 A = AST M[{State[2:1], ((| State[2:1]) & State[0])}];

always @(negedge Clock)
ASI 0 S <= ASI M[{State[2:1], ((| State[2:1]) & State[0])}];

// % % get the accumulation operand
always @(State or DR)
casex (State)
3b100:  ACV = {32{1'b0}};
3’bl01: ACV = DR[63:32];
3’ blll: ACV = DR[63:32];
3’b110:  ACV = DR[63:32];
3'b010:  ACV = DR[31:0];

3'b011: ACV = DR[63:32];
3 b00x: ACV = {32{1"bx}};
endcase

// * % multiply
wire [39:0] TAR;// temp leading adder result
wire [39:0] TES,// temp counter array pseudo sum
TEC;// temp counter array pseudo carry
// * % output
assign TMR = TAR;
always @(negedge Clock)
if (Load)
ACL <= 1’b0;
else
ACL <= (BR[32] ~ ACV[31] ~ TAR[32]) & (State == 3’b010);

// * % Carry Leading Adder

wire [39:0] TAG, TAP;//g & p
wire [40:0] TAC:// carry
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assign TAR = TAP ™ TAC;

assign TAG = TES & TEC;
assign TAP = TES ™ TEC;

Carry Leading 40 Carry 40 (TAG, TAP, ACL, TAC[40:1]) ;

assign TAC[0] = ACL;

// * % booth encode & booth process

wire
wire
wire
wire
wire

wire

Booth Booth I0
Booth I1
Booth 12
Booth_ 13
Booth 14 (((State ==

[33:0]
[35:2]
[37:4]
[39:6]
[41:8]
[ 7:0]

D BP_10;
TD BP I1;
D BP 12;
D BP 13;
TD BP 14;
XC_BP;

({AR[1:0], ARx}, 1’ b0, BR, TD BP 10, XC BP[1:0]),
(AR[3:1],1° b0, BR, TD BP I1,XC BP[3:2]),
(AR[5:3], 1’ b0, BR, TD BP 12, XC BP[5:4]),
(AR[7:5],1’ b0, BR, TD BP I3,XC BP[7:6]),

3'b110) ? AR[9:7] : 3'b000), I’ b0, BR, TD_BP_14,);

defparam Booth I0.DW = 32, Booth I1.DW = 32, Booth I2.DW = 32,
Booth I3.DW = 32, Booth I4.DW = 32;

// * % counter array

wire
wire
wire

wire

wire

wire

[35:0]
[36:1]
[39:6]
[40:7]

[40:2]
[41:3]

// Level 1
CSA L CSALLILL (

{{4{ACV[31]}}, ACV},

CAV L1 L1 D;
CAV L1 L1 C;
CAV L1 12 D;
CAV L1 1.2 C;

CAV 12 D;
CAV 12 C;

{{2{TD BP 10[33]}}, TD BP 10},
{TD BP I1,XC BP[1:0]},

CAV L1 L1 D,
CAV L1 L1C

);

defparam CSA L L1 L1.DW = 36;
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CSA L CSA L L1 12 (
{{2{TD_BP_12[37]}}, TD_BP_I2[37:6]},
TD BP I3,
{TD BP 14[39:8],XC BP[7:6]},
CAV L1 L2 D,
CAV L1 L2 C
);
defparam CSA L L1 L2.DW = 34;

// Level 2
42C L 42C L 12 (

{{4{cAv L1 L1 D[35]}},CAV L1 L1 D[35:2]},
{{3{CAV L1 L1 C[36]}},CAV L1 L1 C[36:2]},

{CAV_L1_L2 D[39:6], TD BP_12[5:4], XC BP[3:2]},

{CAV_L1 1.2 C[39:7], 1’ b0, XC BP[5:4], 2" b00},

1’ b0,
CAV L2 D,
CAV L2 C,
)
defparam 42C L L2.DW = 38;

assign TES = {CAV_L2 D,CAV_L1 L1 D[1:0]};

assign TEC = {CAV_L2 C, 1’b0, CAV_L1 L1 C[1], I"bO};

endmodule

module Carry Leading 40 (
G, //
P, //
Ci, //
c//
)

input [39:0] G,P;
input Ci;
output[40:1] C;

wire [11:0] G SO,P SO;
wire [ 3:0] G S1,P SI1;
wire [40:1] C SO;

wire [12:1] C SI;

wire [ 4:1] C S2;
assign C = C_S0O;

Carry Leading 4 CL SO PO (G[ 3: 0],P[ 3: 0],Ci
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CL_S0_P1
CL_SO_P2
CL_S0_P3
CL S0 P4
CL_S0_P5
CL_SO_P6
CL_S0_P7
CL_S0_P8
CL_S0_P9

Carry Leading 4 CL S1 PO
CL S1 P1
CL S1 P2

Carry Leading 4 CL S2 PO

endmodule

(G[ 7: 4],P[ 7: 4],C S1[1],C So[ 8: 5],G SO[1],P So[1]),
(G[11: 8],P[11: 8],C S1[2],C S0[12: 9],G S0[2],P So[2]),
(G[15:12],P[15:12],C S1[3],C S0[16:13],G SO[3],P S0[3]),
(G[19:16]1,P[19:16], C S1[4],C S0[20:17],G SO0[4],P S0[4]),
(G[23:201, P[23:201, C S1[5],C S0[24:21],G SO[5],P S0[5]),
(G[27:24]1,P[27:24],C S1[6],C S0[28:25],G S0[6],P S0[6]),
(G[31:281,P[31:28],C S1[7],C S0[32:29],G SO[7],P SO[7]),
(G[35:32], P[35:32], C S1[8],C S0[36:33],G SO[8],P S0[8]),
(G[39:36],P[39:36],C S1[9],C S0[40:371,G S0[9],P SO[9]) ;

(G So[ 3:0],P SOl 3:01,Ci ,C S1[ 4:11,G S1[0],P S1[0]),
(G SO[ 7:4],P SO[ 7:4],C S2[1],C S1[ 8:5],G S1[1],P S1[1]),
(G_SO[11:8],P SO[11:8],C S2[2],C S1[12:9],G S1[2],P S1[2]);

(G_S1,P S1,Ci,C S2[4:1],,);
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module Mul DD D3 A1 V1 T

reg [31:0] A, B;
reg S;
wire [31:0] D;

reg Oow;

wire StartUp;
wire Busy;
reg AC;

wire ALH, ALL;
wire SRH, SRL;

reg [ 1:0] ASI I;

0;

wire [ 1:0] ASI 0 A AST O S;

reg Clock;
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reg [ 129:0] RS B[3:0],RS AI;
wire [ 129:0] RS A0, RS (CO:;
reg [63:0] DR, TD;

reg [31:0] CC;
reg CR;

Mul DD D3 Al V1 Mul DD D3 Al VI C (
A, // A operand
B, // B operand
D,// result data
S, //
OW,// 0: 32 bit operate ; 1: 64 bit operate
AC, // Accumulate enable
StartUp, //
Busy, //
ALL, // Load the Low part of the accumulate operand
ALH, // Load the High part of the accumulate operand
SRL, // Advice others device to save the result’s Low part
SRH, // Advice others device to save the result’s High part
ASI 1,// Input the annexation synchro information
ASI 0 A, // for Loading accumulation operand
AST 0 S,// for saving result
Clock//
)
defparam Mul DD D3 Al V1 C.ASI W = 2;

always @(negedge Clock)
begin
if (SRL)
DR <= {{32{1’b0}},D};
if (SRH)
DR[63:32] <= D;
end

always @(negedge Clock)
if (SRL | SRH)
TD <= ({{32{RS CO[128] & RS CO[31]}},RS CO[31:0]} =*
{{32{RS CO[128] & RS CO[63]}},RS CO[63:32]} + RS CO[127:64]) &
{{32{RS_C0[129]}}, {32{1’b1}}};

always @(negedge Clock)

CR <= (! (TD ~ DR)) | SRH;

initial
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AST T <= 0;
always @(negedge Clock)
if (StartUp)
£ 1 ASI I <=ASI I + 2'b01;

always @(negedge Clock)
RS B[ (StartUp ? ASI I : ASI 0 A)] <= RS AI;

assign RS A0 = RS B[ (StartUp 2 ASI I : ASI 0 A)];
assign RS CO = RS B[ASI 0 SJ;

always @(StartUp or OW or S or B or A or RS A0 or ALL or ALH)

if (StartUp)
RS AT = {OW,S, {64{1’b0}}, B, A} ;
else
if (ALL)
RS AT = {RS A0[129:128], {32{1’b0}}, B, RS A0[63:0]};
else
if (ALH)
RS AI = {RS A0[129:128], B, RS A0[95:64], RS A0[63:0]};
else
RS AI = RS AO;

assign # 1 StartUp = ((& (CC[3:2] ~ CC[1:0])) & (~ Busy));

// * % Generate operand
reg [31:0] ATD;

always @(negedge Clock)
# 1 {A ATD, B, S, OW, AC, CC} <= {$random, $random, $random, $random, $random} ;

always @(ATD or CC)
if (CC[31:30] ~ CC[29:28] ~ CC[27:26] ~ CC[25:24])
A = ({32{A[cc[22:18] ~ cC[17:13] ~ cc[12:8]1}} << (cc[22:18] ~ cC[17:13] ~ cc[12:8])) |
(~ ({32{1'b1}} < (CC[22:18] ~ CC[17:13] ~ CC[12:8]))) & ATD;
else
A = ATD;

initial
Mul DD D3 Al V1 C.State <= 3 b00x;

always
begin
# 5 Clock <= 1’bl;
# 5 Clock <= 1’b0;
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end

endmodule

2. JHTE?2 — R WAPE
SEALSEIRTIAAT T %

module Mul DD D3 A2 V1 (

A, // A operand

B, // B operand

D, // result data

Sign, //

OW,// 0: 32 bit operate ; 1: 64 bit operate

AC, // Accumulate enable

StartUp, //

Busy, //

ALL, // Load the Low part of the accumulate operand
ALH, // Load the High part of the accumulate operand
SRL, // Advice others device to save the result’s Low part
SRH, // Advice others device to save the result’s High part
Clock//

input [31:0] A, B;
output[31:0] D;

input
input
output
input
output
output
input

reg

wire
reg

wire

reg
reg
reg

Sign, OW;
StartUp;
Busy;
AC;

ALH, ALL;
SRH, SRL;
Clock;

SRH, SRL;

Same up;

[ 2:0] State, Next;

Load;

[32:0] AR, BR;

ARx;
OWR, ACR;
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reg [68:0] DTRD,DTRC;// temp data result register
reg [ 1:0] CACC;// carry of accumulate

wire [44:0] TES,// temp counter array pseudo sum
TEC;// temp counter array pseudo carry

reg [36:0] ACVD, ACVC;// accumulate value

reg ACL;// carry when add

wire [31:0] TAR;// temp data of multiplication
// % * output

assign D = TAR;

assign Busy = (] Next[2:1]):

assign ALL = (Next == 3’b010) ;
(Next === 3'b011) & ACR;

assign ALH

always @(negedge Clock)
casex (State)
3'b100:  {SRH,SRL} <= {1’b0, (Same up & (~ ACR))};
3'b101:  {SRH,SRL} <= {1’b0, (Same up & (~ ACR))};
3'bl111:  {SRH, SRL} <= {1’b0, (Same up & (~ ACR))};
3 b110:  {SRH,SRL} <= {I’b0, (~ ACR)};
3'b010:  {SRH,SRL} <= {1’b0, I’ bl};
3'b011:  {SRH,SRL} <= {1’bl, 1’ b0} ;
default: {SRH,SRL} <= {1’b0, 1’ b0} ;

endcase

// % * The operation of the data register

always @(negedge Clock)
begin
casex (State)
3'b100:  DTRD <= Same up ? {{24{TES[44]}}, TES} : {TES, {24{1’bx}}};
3’b101l: DTRD <= Same up ? {{16{TES[44]}}, TES, DTRD[31:24]} -
{TES, DTRD[31:24], {16{1"bx}}};
3’bll1l: DTRD <= Same up ? {{8{TES[44]}}, TES, DTRD[31:16]} :
{TES, DTRD[31:16], {8{1’ bx}}};
3'b110:  DTRD <= {TES,DTRD[31:81};
3’b010:  DTRD <= {DTRD[68:32], TES[31:0]};
3'b011:  DTRD <= {{37{1’bx}}, TES[31:0]};
default: DTRD <= {69{1 bx}};
endcase
casex (State)
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3’b100:  DTRC <= Same up ? {{24{TEC[44]}}, TEC} : {TEC, {24{1’bx}}};

3’bl0l: DTRC <= Same up ? {{16{TEC[44]}}, TEC, DTRC[31:24]} :
{TEC, DTRC[31:24], {16 {1’ bx}}};

3’ blll: DIRC <= Same up ? {{8{TEC[44]}}, TEC, DTRC[31:16]} :
{TEC, DTRC[31:16], {8{1'bx}}};

3’b110:  DTRC <= {TEC, DTRC[31:8]};

3’b010:  DTRC <= {DTRC[68:32], TEC[31:0]};

3'b011:  DIRC <= {{37{1’bx}}, TEC[31:0]};

default: DTRC <= {69{1 bx}}:

endcase
end

always @(negedge Clock)
CACC = (State === 3'b010) ? {(TEC[33] ~ (TES[32] & TEC[32])), (TES[32] ~ TEC[32])} : 2’ b00;

always @(negedge Clock)
if (Load)
AR <= {(Sign & A[31]),A};
else
if (Next == 3'b010) | (Next == 3’b011))
AR <= {32{1’b0}};
else
AR <= {{8{AR[32]}}, AR[32:8]1};

always @(negedge Clock)
if (Load)
BR <= {(Sign & B[31]),B};
else
if (ALL | ALH)
BR <= {1’b0, B} ;

always @(negedge Clock)

if (Load)
ARx <= 1’b0;
else
if Next == 3’ b010)
ARx <= 1’bl;
else
if (Next == 3’ b011)
if (ACR)
ARx <= 1’bl;
else
ARx <= 1’b0;
else
ARx <= AR[7];

always @(negedge Clock)

69



if (Load)
{OWR, ACR} <= {OW, AC} ;

// % * detect the up 26 bit value of the AR register
assign Same up = (& AR[32:7]) | (! AR[32:7]):

// % % State Switch

always @(negedge Clock)
if (Load)
State <= 3’ b100;
else
State <= Next;

always @(State or Same up or ACR or OWR)

casex (State)
3’ b100:
if (Same up)
if (ACR)
Next = 3’ b010;
else
if (OWR)
Next = 3’ b011;
else
Next = 3’ b00x;
else
Next = 3’ b101;
3 b101:
if (Same up)
if (ACR)
Next = 3’ b010;
else
if (OWR)
Next = 3’ b011;
else
Next = 3’ b00x;
else
Next = 3 blll;
3 bl11:
if (Same up)
if (ACR)
Next = 3’ b010;
else
if (OWR)
Next = 3’ b011;
else
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Next = 3’ b00x;
else
Next = 3 bl10;
3 bl10:
if (ACR)
Next = 3’ b010;
else
if (OWR)
Next = 3’ b011;
else
Next = 3’ b00x;
3 b010:
if (OWR)
Next = 3’ b011;
else
Next = 3’ b00x;
default:
Next = 3’ b00x;
endcase

assign Load = (! Next[2:1]) & StartUp;

// % * get the accumulation operand
always @(State or DTRD or DTRC)

begin

casex (State)
3'b100:  ACVD = {37{1’b0}};
3’b101:  ACVD = DTRD[68:32];
3’blll: ACVD = DTRD[68:32];
3’b110:  ACVD = DTRD[68:32];
3’b010:  ACVD = {5 b00000, DTRD[31:0]} ;
3'b011:  ACVD = {5 b00000, DTRD[63:32]} ;
3'b00x:  ACVD = {37{1’bx}};

endcase

casex (State)

3'b100:  ACVC = {37{1’b0}};
3'b101:  ACVC = DTRC[68:32];
3’bl1l:  ACVC = DTRC[68:32];
3’bl110:  ACVC = DTRC[68:32];
3'b010:  ACVC = {5 b00000, DTRC[31:0]} ;
3'b011:  ACVC = {5 b00000, DTRC[63:32]} ;
3'b00x:  ACVC = {37{1’bx}};
endcase
end

// % % Carry Leading Adder
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wire [31:0] TAG, TAP;//g & p
wire [32:0] TAC:// carry

always @(negedge Clock)
ACL <= TAC[32] & (State === 3’b011);

assign TAR = TAP ™ TAC;

assign TAG = DTRD & DTRC;
assign TAP = DTRD ™ DTRC;

wire [32:1] TACt;
Carry Leading 32 Carry 32 (TAG, TAP, ACL, TACt) ;

assign TAC = {TACt, ACL};

// % % multiply
// % % booth encode & booth process

wire [33:0] TD BP I0;
wire [35:2] TD BP I1;
wire [37:4] 1D BP 12
wire [39:6] TD BP I3;
wire [41:8] 1D BP I4;
wire [ 7:0] XC BP;

Booth Booth 10 ({AR[1:0], ARx}, 1’ b0, BR, TD_BP_T0, XC BP[1:0]),
Booth I1 (AR[3:1],1 b0, BR, TD BP I1,XC BP[3:2]),
Booth 12 (AR[5:3],1 b0, BR, TD BP I2, XC BP[5:4]),
Booth I3 (AR[7:5], 1" b0, BR, TD BP I3, XC BP[7:6]),
Booth 14 (((State == 3'b110) ? AR[9:7] : 3"b000), 1’ b0, BR, TD_BP 14, ) ;
defparam Booth I10.DW = 32, Booth I1.DW = 32, Booth I12.DW = 32,
Booth I3.DW = 32, Booth I4.DW = 32;

// % * counter array

wire [40:2] CAV L1 L1 D;
wire [41:3] CAV L1 L1 C:
wire [41:6] CAV L1 12 D;
wire [42:7] CAV L1 12 C;

wire [43:0] CAV L2 D;
wire [44:1] CAV L2 C;
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// Level 1 Line 1
42C L 42C L L1 L1 (
{{6{TD_BP_10[33]}}, TD_BP_10[33:2]},
{{4{TD BP I1[35]}}, TD BP I1},
{{2{TtD BP 12[37]}},TD BP 12, XC BP[3:2]},
{TD BP 13, XC BP[5:4], 2’ b00},
1’ b,
CAV L1 L1 D,
CAV L1 L1 G,
);
defparam 42C L L1 L1.DW = 38;

// Level 1 Line 2

CSA L CSA L1 L2 (
{TD BP 14, XC BP[7:61},
{{5{ACVD[36]}}, ACVD[36:6]},
{{5{AcvCl36]}}, ACVC[36:6]},
CAV L1 L2 D,
CAV L1 L2 C

);
defparam CSA L1 L2.DW = 36;

// Level 2
42C L 42C L 12 (
{CAV L1 L1 D[40],CAV L1 L1 D[40],CAV L1 L1 D[40:2], TD BP I0[1:0]},
{CAV_L1 L1 C[41],CAV_L1 L1 C[41:3],1"b0, ((State == 3'b011) ? CACC : XC BP[1:0])},
{CAV L1 L2 D[41], CAV L1 L2 D[41:6], ACVD[5:0]},
{CAV_L1 L2 C[42:7], 1’ b0, ACVC[5:0]},
1’ bo,
CAV L2 D,
CAV L2 C,
);
defparam 42C L L2.DW = 43;

assign TES = {CAV L2 D[43], CAV L2 D};
assign TEC = {CAV L2 C, 1 b0} ;

endmodule

PRI T, 15 SRR Carry Leading 32 SZH.
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module Mul DD D3 A2 VI T O;

reg [31:0] A B;

reg S;

wire [31:0] D;

reg Oow;

wire StartUp;
wire Busy;
reg AC;

wire ALH, ALL;
wire SRH, SRL;
reg Clock;

reg [31:0] CC;

reg [63:0] DR, TD;
reg CR;

reg [ 129:0] RS B[3:0],RS AT;
wire [ 129:0] RS A0, RS CO;
reg [ 1:0] ASI I,ASI S;

Mul DD D3 A2 V1 Mul DD D3 A2 V1 C (
A, // A operand
B,// B operand
D, // result data
S, //
OW,// 0: 32 bit operate ; 1: 64 bit operate
AC, // Accumulate enable
StartUp, //
Busy, //
ALL, // Load the Low part of the accumulate operand
ALH, // Load the High part of the accumulate operand
SRL, // Advice others device to save the result’s Low part
SRH, // Advice others device to save the result’s High part
Clock//

always @(negedge Clock)
begin
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if (SRL)
DR <= {{32{1’b0}},D};
if (SRH)
DR[63:32] <= D;
end

always @(negedge Clock)
if (SRL | SRH)
T <= ({{32{RS CO[128] & RS CO[31]}},RS CO[31:0]} *
{{32{RS_CO[128] & RS CO[631}},RS CO[63:32]} + RS CO[127:64]) &
{{32{RS_CO[129]}}, {32{1’b1}}};

always @(negedge Clock)
CR <= (! (ID ~ DR)) | SRH;

always @(negedge Clock)
if (StartUp)
# 1 ASI I <=ASI I + 2'b01;

always @(negedge Clock)
if (SRL)
# 1 ASI S <= ASI S + 2'b01;

always @(negedge Clock)
RS B[ (StartUp 2 AST T : (ASI T - 2'b01))] <= RS AI;

assign RS AO = RS B[ (StartUp 2 ASI T : (ASI I - 2°b01)) & 4 h3];
assign RS CO = RS B[(ASI S - {1’b0, SRH}) & 4’ h3];

always @(StartUp or OW or S or B or A or RS AO or ALL or ALH)

if (StartUp)
RS_AT = {OW, S, {64 {1’ b0}}, B, A};
else
if (ALL)
RS AT = {RS _A0[129:128], {32{1’ b0} }, B,RS_A0[63:01};
else
if (ALH)
RS AT = {RS A0[129:128], B, RS A0[95:64], RS A0[63:0]};
else
RS AI = RS AO;
initial

{AST_T,AST S} <= 0;

assign # 1 StartUp = (& (CC[3:2] ~ CC[1:0])) & (~ Busy));
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// * * Generate operand
reg [31:0] ATD;

always @(negedge Clock)
# 1 {A, ATD, B, S, OW, AC, CC} <= {$random, $random, $random, $random, $random} ;

always @(ATD or CC)
if (CC[31:30] ~ CC[29:28] ~ CC[27:26] ~ CC[25:24])
A = ({32{A[cc[22:18] ~ CC[17:13] ~ cC[12:8]]}) << (cCc[22:18] ~ cC[17:13] ~ cc[12:8])) |
(~ ({32{1'b1}} < (cC[22:18] ~ CC[17:13] ~ CC[12:8]))) & ATD;
else
A = ATD;

initial
Mul DD D3 A2 V1 C.State <= 3’ b0Ox;
always
begin
# 5 Clock <= 1’bl;

# 5 Clock <= 1’b0;
end

endmodule

LA [R5 A AR PR EAS 5 3
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