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~ = Title y atate machine for Automatic escalator
- Project y OQ

- —File ¢ wortes. vhd)

— — original : Yoahinao Kobayashi ( ABEL source)
- VRO : 5@}l Munetoh

- = Creatoc . 1998,/02/27

— —last modified . i1996/02/27

- = Descript ion

- Modif icat jon history
1998,/02/27 ;. created

library 1EEE,
use TEFE std logic 1164 all;
use IFEE std logic unsignad all,
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entity elev 1s

port (Clock . irn sto_logaic;
sensed . :(n 5td legic;
MotorEnable . out 5td logac);
end eley;
architecture rtl of elev 15
signal AECyc : std logic wvectoriC te 13,
gignal Ban :  std logic_vector{3 downto 0);
signal Bcarry . sud_logle;
begin — - rtl

BCarry <2 *1" when {Bin (3 downto Q) = “1111") else *0°7;
MotorEnble <= *1° when (AECyc (0 o 1) = *01") else
"1’ when (AECyc {0 to 1) =*11") else
“1* when (AECyc (0 to 1) ="10"}else
‘o'
REG; process{Clock)
begin
if (clock’event and Clock = '1°) then
if (AECyc(0) =*0"} then
Bin(3 downto 0) <= Bin{J downto 03 + (“DOC"RAECYc({l});
wnd 1f,
case AECyci0 to 1) is
when “00" 2>
if (Senmsek = '17) than RECye (0 to 1)<= %107,
alpe AECyc(D to 1)<_= 00",
el if;
when “10" =>
if (Senaeh = '07 ) then RECYc(Q to L)<= 017,
else ABCyc(0 to 1)<_="10";
and if,
when “{1" =~
if (Senmed = *07) then AECye (0 to 1) -7= “10%;
eleif (BCarry= 1’} then AECyc {0 to 1)<7="“00";
ulse AEBCye( 0 to 1) <= 1™,
wnd ify
when others =2 RECyc(0 to 1)<I="00";
end CAme)
end if,
and process;
end rtl;
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— —Title . 5tate machine for traffic signal
— — Project t ©g

~ —File : Cross.vhdl

— —Original : Yoshinao Xobayashi (ABEL source)
-~ — VHEL : Se1]1: Mynetoh

~ — Craated ; 1998:/02/26

— — Last sodified . 199%5/02, 26

.................................

- — Descraiption .

— — Bodification history
- —19968/02/26 . created

..........................

library IEEE,
use I1¥EE ptd_logac 1164 all,
use IEFE. std logic_ursaigned. all,

entity croma im

port iClock ; 1n atd legac
Senseh ; 1n  std logic;
SenzeB | 1n std_logic;

Gresnd ; out s8td logics
Yellowh, out std_logic;
RedA : out std logic;
Greend |, out atd logic;
YellowB, out std logic,
RadB ; out otd logic,
wid czosn;
architecture rtl of cross is
signal CRCyc . std_logic_wector{® toc 3],
mingal Bin : std logic vector(3 dowmto 0);
siugnal TimerE .  std logic;
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signal BCarry . std logic;
begin
TimerE ==
{CRCyc() and not CRCye(3)) or
{not CRCyc(0) and CRCyc(33):
BCarry == *17 when (Bin{3 downto Q) = "1111") elge *0°;

Yellowh <= ZRCyc(0) and not CRCyc {1),
RedA = CRCy=(1} or CRCyc(2);
Greend 7= not CRCye(2) and not CRCyc(0);
YellowB <"= not CRCyc{{}) and CRCye(1)
RedB =_= not CRCye(1) or not CRCyc(2);
GreenB <= CRCyc(2) and CRCyc{0};
REG, processiclock)

begin

if (elock’event and clock = 17) then

Bin{3 downto 0)</= Bin{3 downto 0) + (“000” & Timer®);

case CRCyc (D)  is

when ‘0’ ==

if (CRCyc(2) = ‘0" and CRCyr (3} = ‘07 and SenseB= ‘17 } then CRCyc((}

== *'17;
else CRCyc{0) ==1'0",
end if;
when ‘17 ==
if (CRCyc(3) =*1’ and SenseA = *1* ) then CRCyc(0) <= “07;
else CRCyc(0} =I=°1"y
end if;
when others = > CRCyc(0) <= *07;
end casea;
CRCyc(l) <7= {not Bin{0) and CRCyc(1)) or
{ Bin(0} and CRCyc{Q);
CRCye(2) <= CRCyc(l),
CRCyc(3) <= {(not Barry and CRCyc(3)) or
{ BCarry and CRCye{Z));
end if;
end process;

end rtl,

WIFXAWXH ARSI RTL #HARELB OB RAFR 9.5,

IEREVERTHREN . AR VIIR A -FEHREMTH RTL &
iR, XAFCRGEEM RTL #RE V% T, By L R R st il s g, B9 6. 12 B
7 L
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CRCycO ;= (| CRGyc3 & CRCyeD.FR
= | CRCyc3 & | CRCyc2 & Sensef
# CRCycO.FB & | Senseh);
RCycl | = (CRCycO & Bind
# | BinD & CRCysl)
CRCye2 ;= (CRCyel);
RCywc3 = (CRCyc2 & BCarry
g CRCy=3 & ! BCarsy);
Llﬂ L
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fir % ] BE A0 Ik - B PR ERE ] SR b R Y o B 0 %) £R 38 Carbiter)
o) B v B BB el B 9T AT B Al (1 £ (PR 0 BB 1e) ) 8 Ctiming) 1R
R ANERuABREZT NHEERERI AR AZEHEE ER G X E8)

FORBA ASIC BHiEiE U ERMKE TR, TR BT e s

EAMY BB LHMES 9 6 Fix,
Mo e WAFHEANBRLH

- —Title : Digital coan bank

- Project - |

- File ; coin whal
— —0raiginal ; Yoshinao Kobayashi ( ABEL source)
— — WHDL 1581311 Munetch
— —Created : 1998 0226
— —lagt modified , 1998 02 26
— — Description
— —Modificatioh history
- -1998°02.26 . «created
library IFEE;

use 1EEE. std_logic 1164 ali,
use IEFE std logic unsigned all.

enpkity coin i8

port (Clock + in std_logac;
Seneell : 1n std logic,
Sense50 . 1n std_logic;
Seneel00 | 1inatd Jagie;
Sense500 . in std_logic
2un . out std_logac_wectorts downke 0)g
end coung

archatectyre rtl of coan is
aignal CACyc . atd logiec vector{0 ts 714
signal Carryé . std_loguic:
uwignal Req500 : std_logic;
signal Req 00 .  std_logic;
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signa. Reqi0 :  std loguc:

aignal ReglD . std logic,

signal Mon : std logic vector(d downto Oy

signal Aca : Std_logic_vector{(5 downta 0},

signal Sue p . std_loguc wecter(& downkte 0),

mignal Hin : st logic vector{l]l downto 6

signal ReqT :  std_logic vector(l downte 0). VHDL Yeraion only
begin rtl

REG, process{{lock)

beg in

1f (Clock’event and Clack = "17) then
CACyci0)  <7=  Sensedd0
CACyc(2) <= SengelQ)
CRCyc{4) <I= Senaej0
CRCyc(§) <= Sensel ;
cape CACye(0 1o 1) ia
when "007 ==
1f Serse3n0="1" then CACyc(0 to L)}<l="]0",
elme ChCyci0 to 1)<I="00",

and if,
when 10" =3 CACye{0 to 1)=<C="11",
when "L1" =>

if Sense500='0' then CACyc{0 to 1)<I="01",
alse CACyci0 to 1)<="117,
end if,
when "01% =2 CACye(0 to 1)<7= "00%,;
when others =2> CACyc{0 to 1)<I="00";
and case;
case CACyc(2 to 3) is
when "00" =>-
if Sennel00="1' then CACyc{Z to 1)<="10",
sime CACyc(2 to 3)=<="00";
end if
when " 10" =
1f Req500="0" then CACyc(2 to 3)}<="11",
elme CACyC(2 to 3)<I="10";
end if |
when “11° =
1f SengelQ0="0" then CAMCyc(? to  33=<"="01",
elae CACYC(2 to 3)<C="11",
end if;
when "01" == CACyc (2 to 3)<="007;
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when cthers =2 ChCye(2 to  3)<="00";
end case;
case CACyc(4 to 5) is
when 00" =
-f Senge50="1" then CACyci{d to 5)=C="10";
else CACyc(4 te 5)=="00";
end :f;
when "10" ===
if (Reg300="0" and Reqld="0") then CACyc{1 to &)=<"="1.";
else CACye(4 to 5)<I="10";
end if;
when "11" ==
if genseS0="0" then CACyc(d to 3)1<7="01";
else CACyc(d to 5)<C="11";
end 1f;
when "01" === CaCyc(d to 3)-=C="0D":
when others => CACyc(4d to 3)<"=700",
end case;
case CACye(6 to 7) is
when "00" ==
if Senselo='1" then CACyc (6 to Ti<"="10"
elae CACyc (A te 7)<"="npp"
end if;
when "]10" ==
if (Reqi00="0" and Reql{0="0" and Req50—='0") ther
CACY(6 to Ti<"="11",
else CACyc(d to 7¥<2="10";
and if;
when "11" =2
if sengei( —~ 0" then CACyc(s to 7)=7="0.";
else ChCyc(6 to Ti=I="11",;
end if;
when "01" =>>CACye{6 to 7Tr<="00";
when others =2 CACy(f =o T)=2="00";
end case;
Acn(b5 downto 0) <= sum_p(b downt 0);
Bin(11 downto &) <= Bin{ 11 dewntof} + [ "00000" &CarTyh) ;
end if;
end process;
ReghGl) == C(CACyc(({) and not CRCyo(l);
Reqlfy <= LCACyc{2} ard not CACyc(3);
Reg50 <— CACyc(4) and not CACYc(3);
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Reqler <= CACyc{&} and not CACyc(7);

ReqT(3 downto 0} <I= Req5i00 & ReglO0 & Reg3l & Reql0;

Man{’: downto 0)<=
"110010" when {ReqT(3) = 1) else
"G01010" when {RegT(% downte 2} =701"}jelse
"C001017 when {ReqT(3 downts 1) ="001")else
"CO000]|" when (ReqT(3 dowmto 0} ="000("}else
"00000G" when (ReqT{3 domte ) ="0000")else
"Qo0000" ;

Sum p{é downto 0) <= ('0'&Acm(3 downto 0)) + {'0'EMon(5 downto 0);
Carryé, <= Sum_p(6);

Sum(3 dosmto 0).<=5um p(5 dowmto 0},

erdd rtl,

ARSI NG - A RSHE LN IHR L 7K. BRATRE
T RTL.FFUMBHEFEAETR AND ¥ OR.REEFEN . RER T4
B%. HESImM 9. 15 FFR.

WE9.7 RSNHARA

CACYCO  : = { Sense500
# CAOoycO FB & | CACycl.Fa),

CACycl ;= {CACycG.FB},

CACycz ;= (Sensel(D
# CACycZ FB & | CACyc).FB),

CACycd = (CACy2.FB & CACyn3. FB
# CMyc2 FB & ! Reg50),

CACycd ;= {Senwe5)
# CACyed . FB & | CACyuS. FB),;

CACycS .= (CACycd FB & CACyc5, FB
# ! Req500 & CACycd.FB & 1 ReqlO);

CACycté = (Sensel0
#f CACycf FE & ! CACyc?.FB),

CACyc? .= (CACyc6.FB 5 CACyc? FB
# ' Req500 E ! ReqiD0 & CACyc6.FB & 1 Reg50},
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EHEFEPANER.BIT DR ERBER 2/H.BREWNTF A KB
& ,B MM EM RS, WRER L WiE, B8, WRE R EME,
RE#HTERAITERTYT.

E R, 16 Z 3 UMBRBER.NEH 32 M MERS. R BHREN
4K EAR REBTTFE - TRBENIHRE., ETXM 4, BITEAEH—T
BB (S B 10.4),

X F Bk B E R, AR AEIBENEE, X T U
BT TER. WRENEREA TERT-—/MRERT . REE Tz IR
RERT .

module mulleka

title’16 Bit Seguencial Multiplier with barrel shifter’
/ /Fobayashi Yoshinac IBM Japan 25 FOV 1997

declarations
Syaclk pin;
als. . ab ping
b15. . b0 ping
start pin;
ARegl5. . ARegD node istype’reg.pos’;
HReglS. . BReg( node istype*reg.pos’®;
RReg3l. . RReg node lstype’reg.pos’;
MulCyel , MulCycl node lstype®reg,pos’;
Cut3. .Cnto nixde istﬁe‘r&g,pus,xar’;
AExt30. . AExtD node istype‘con.pos’;
Radd31. . RaddD node istype‘com,pos,xor’;
Carryi2. .Carryl node istype‘com,pos?
MulBit nodde istype'com,pos’;

FIATEEE T T F IS Edd it T d i E i i i d i iia e d i idddddisidiiisiiii
// Definitien A
FETEETEEEATE TR dd i g i did i didiidddidddfiiiddiniiiiiiieiits
X, = .% , .C

Zerodi
[o,0,9,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0.0,0,0,0,0,0];
FLELEEPEEE ST i i T i i i i i d i did i i id it didr diditidiitiiiiiisiy
// Clock Delivery I
AL T ids i i i ddiddddddidd i diddiddidiifidddsrdiditiiisidiiiiy
equat Lons

[kRegl5. . ARegl,BReg)l5, . BReg(,RReg3l.. RReg0].C = Sysclk 4
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I MulCyeD . MulCycl.Cnt3.  CotD) C = Sysclks

L N R A LA te PR ’ P R | Vs
B A , S B . . B g K N rl"".‘"’_l."l' ) ll.-ll.l,n'_,-' .

i/ state diagras of mult:plisr controller

AR NE N Y AP A A T T RV R S TR
state diagram MylCyei
atate 0, 1f ! MulCycl & start thep 1
eise (L
state 1.if Mullyel then
elsge 1.

state disgram MulCye-l

state 0,.f MulCycO then 1
else O;
statel.if{ Cntd. Cnil_ = =-1}) then 0
elme ls
equat 10N8
[Cnt3. Cntd] = [Crt3 . Cntd]

+.0,0,0,4ulCyel
xor _fartors

Coutd. Cnt0] = [Cutd. .Cntd],

equat ions

(AReglS. . ARegd ! . = MulCyc0 & 1 MulCyel & [al5. . a0
# | (MulCyel & | MulCyeld & [ARegl5. . AReg0],
[BRegiS. . BRegh| = MulCycO E 1 MulCyel & [bl5. .b0]
# ! (MulCycD & ! MulCyel) & [BRegl5.. BRegl;

[AExt15. AExto] =( [Cntd Cntd]= =0 )& [ARegl5. AReg0].
1 )5 [AReqli5.. AReg0],
2 Y& [AReqlS.. ARegl];
3 )& [ARegl5.. AReg0],
4 JE [ARegl5. ARegl];
5 )& [ARegl5.. AReg0],

6 )% [AReglS.. ARegi ),
[ABxtiZ. .AExt?] =( [Cnatd..Cnt0]= =7 )§ [ARegl5. AReg0];

(AExt23. ABwtf] =( [Cntd .Cot0]== 8 )& [ANegl5. ARegO]
[AExt24. AExt9] =( [{utd..CntD]= =9 )& [ARegl5..AReg0],

[ARxt16. AExt1 = ( [Cutd. .Cnt0]=
[AExt17. . AExt2] =( _Cut3..(nt0]=

[AExt18.  ABxt3] ={ [Cutd..Cnt0l=

{NExt19,  AExtd] =¢ [Cutld..Cntdj=

[AExt20. .ABxta] =( [Cutd..Cntd]=

TAExt2l. KEmt6] =( [Cnt3..Cntd]=

[ AExt2%. AEwt10. =(¢ [Cutd, Cnt0)= =10 )& [ARegls. . ARegD]:
rAExt26. AExtl]? ={ 'Cntl .Cot0]= =11 }& [AReglS.. AReg0];

263
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| RExt27, . aFxt 2] =( [Cut3. .Crt0]= =12 )& [ARegls..AReg0];

[AExt28..BExt13] =¢ [Cutd..Cnt0]= = 13 )& [ARegl5.. RReg0],

i

[AExt28,  RExt14] =< [Cut3..Cnt0]= = 14 )& [ARegl5..AReglj;
[A=xt30.  FExt15] =1{ [Cnt3. .Crtd]= = 15 )& [AReglS. RReqgll;

-

MulBit =¢ VCnt3. .Cnt0]= = Q)& BRey0
# ( Cut3d. .Cot0} == 1 )& BRegl
# ( [Cnt3..CotD] == 2 )& BReqg2
# ( [Cnt3. .Cnt0] == 3 3§ PReq3
# ¢ [Cut3..Contp] == 4 1& BReg4
# { TCut3..Cntd] == 5 }& Bleqgs
# ¢ “Cutd. .Cntd] == &34 BRegh

4 { [Cut3..Cntd] = = 7)& BReg?

£ ( [Cut3..Cnt0] == 8)% BRegl

# ( [Cut3..Cut0] = = 9)§& BRegd

# ( TCutd..Cntd] = = 103)k BReglQ

# ( [Cutd..Cntd] == 11)& BRegll

# { [Cut3..Cot0] = = 12)& ERegl2

# { [Cut3..Cot0] = = 13)& BRegl3

# ¢ [Cutd..Cnt0] = = 14)& BERegl4

# ( [Cutd..Cnt0] = = 15)& BRegls
[[Carry32..Carryl],[Racd31,. Raddd]_ = [Perc32,[RReg3l..RBeq0]]

+ [Zere32,[0,AExt30. . AExt0]]
+ [Zerw32,[Carry3t. . Carryl,0]];
xor_factors
[Radkddl. .Raddo ]| - [Carcy3:. . Carryl, RReqgQ].
equations
[RReg3l. . RRegl]. = MulCyel & MulBitk & [Radd3l. . RaddD]
4 MulCycl & | MulBit & [RReg3l..RReqgC]
# 1 MulCyel & | MulCyel & [EReg3l..RRegl],

FIFET IR T i it diadd d8 i it iddidfiqdidisiddididdidiididddiiifiady
!/ Test Vectors for Heboe Multiplier A
FHETEIRSEEE R dEdEddd g diddd g i i iiid i ddiiddiiddddd it iiiiiiniiins
test_wvectors’Simple Multiplier’( [Sysclk.start,|al5..a0],[bl5. . b0
1>=[MulCyc0.MulCyel ,[RReg31. . RReg0] ]},

[C,0,201,233] —>=> [0,0,%] ;

[c.1,201,2331 - §1,0,%]
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-
&

I ENRARNERREE

rc.0,201,233] = (14K 1
'C.0.0.0] - = [Bv1X]
[C,0.0.0] - [0 1
rc,0,0,0] -5 [0.1.X7
[C.0.040) -> T0.,1.X]
[c,0,0,0] -> [0.1:x]
[c,0,0,0] > [0,1.X] &
[C.0.0.0] - > [0,1.X]
[c.0.0.0) -> [0.3.X]
'c,0.0,0] -> (0.1.X]
[€.0,0,0] -= [0,0,X]
'c,0,0,0] - [0,1,2]
rc.0.0.0] > [0.0,X]
[c,0,0,0] > [0.1.5]
re,0,0,0) - [0,1] 3
'¢.0,0,0] - > [0.4,X]
[c:0.0,0] - > [0,0,46833],
el mullba

WL ADD32fe Wil

i
E-N

Breg
=D ®|
M 10.4 16 {7NUF RN

10,2.2 ERBUFFRONMFERES
SAEEHMNE. RN RN - BN SRBATEWMEEEN
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O HAHIABUBTEOERENER IMERTEITERNEREZA, &
A—-MEBRAERMHEREANES XHERLENFE. TENETEEER
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O MR ERAEE, MTIEBRABEURWE L 1 AWM RFESRY
S2AVAEI  BRER N HHL 2 AVE.BEREXMREESE. R-TMEHRH
13 i3] [ BN

pE 10BN 10,53

A FHANMAEMN 6T EE 32 6, AR THFFHERA 15 K,
32 RAGIER,FEF 31 LB, RIE A FESFYEL FHFEH WRHE
F— P HERE MSB Frafah—ot, -k i B A BB ENE
shin k8 s, T mBETHEE.

p RS 2(ERE 10. 5.5 10.6)

EREERTAFESHAEMKAN. KPP A SFRANERIRRERTFES
ER 2 5. EEEE 22/ . R FHEHMOMENT A FHESAUE, R0, &£ 2700 i
BHZE / RFFHMERTERRT AFHHNET.

HAZTHEEATLEEFA—-TER AFFSAVEREREIIUHE
Y. BAEEEMEZN.R FHFEFNMEL A FHFREEN, B LIEKRAE M
BRBEZH R FAESBHOMSB R 0. H ymESafiERE o MU RE
MR FESAN MSBHERTUT.

b XE S NHE 10.6)

REVH 2 T BFIOVEBAD 4 6 BRRENRAES 1 MERARN,
MR A RERX 1AL EBRERIMENT,

EAZFEHRPEAAEATHBUFHFR MUESHFHEMIBEUSROBENAT,
BITHEMRT . WH,RIE BFESOUUERVEFASHE B AAFE HIE
RSB B THRERETHERR, =T EBEWENER. mREESHENEN
EEBEED THEANAGERE R

mocule mullehb

title *16 Bit sequencial Multiplier with shift zregister’
/ {kobayashi Yoshinae IBM Japan 25 NQV 1937
declarations

Syaclk pin

als . al pin

bl5..b0 pin
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start pin

AReqd0. . ARegl nede istype ‘reg,pos’;
BReglS. . BRegd nede istype ‘reg.pos’;
RReg30. . FReqgl node istype ‘reg.pos’;
RReg3l node istype ‘reg.pos’)
MulCycd,¥ulCyol node istype ‘reg,pos’;

CintZ2. . Cntd node istype ‘reg,pos,xor’;
Radd3l. . Badd) node istype ‘com.pos.xor’;
Carry30. .Carryl node iatype ‘con pos’;

FREFEEFTIFEF i b i i fdsiiidfad i bin g diiddiiididddsldd i iddididnipdidesiy
S/ Definitiem i
Fedfdididdiaidddtdddfridififidididaididyddidiiiyaddlididfidiiddifisssdifeidi
¥XC = .=..,.c

Zero3l

(¢,o,0,0,0,0,0,0,0,0,0,9,90,%,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0]4

Fed BT s T TS SR T
{1 Clock Deliwvery i
FilFETEETEEgiqddd i e fdddia ddidifid i diided el iddiiiiiisi
equations

[ AReq30. . AReg0, BReqgl5. . BReq(,RReg3l. .RReg0|.C = Sysclk;
[MelCpe0 , 4ullyel,Ont2, .Cntd].C = Sysclk,

FEPEET i r i i f il iddqg i idf i g s dd i i f7i i idddidiid diddisidd
// state diagram of wmultiplier controller i
FREEEE i diddid i i e didddidddddindddiddiiddidddidiaddfiniinidinditdieddy
state diagram MulCycQ

state 0O, af ! MulCycl & start then 1
else 0

state 1. if MulCycl &( [Cnt2. . CrtQ| ==-1 3 then 0O
else 1;

state diagram MulCycl
gtate 0;if Mallycl theny 1

elea 0

state 1.if ! MulCycd &( [Cnt2. . Cnt(] -1 then 0

glse
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eqlations
{Cnt2..Cot0] = [Cot2..cCnt0]
+ [0,0,MulCycl];

xor_factors

[Cntz. Cnt0] = [Cnti..Cnt0];
equat ions
[AReg30..ARegll] .= MulCycO0 & ! MulCycl &

L¢,0.0,0,0.0.0,0,0,0,0,0,0,0,0,215. . a0]

# MulCycl & [AReg29. .AReg0.0]:

"BRegl5..BReg0] .= MulCyed & | MulCycl & [Bb15..b0]
# MulCyel & [0,BRegl5..BResl];

{[Ragdd3:,Carry30. . Carryl],[Ragd3d. .Raddf]] = [Zero31.[RReg30..RReg0]]
+ [Zero3l ,[AReg30. . AReg0 ] ]

[ Zerc31,.{ Carry30. . Carryl.0]] ;
xor_factors
Radd30. . Radd0 | = [ Carry30. . Carryl,RReg0 .
equations
[RReg3l..RRegl] ;= Mullycl & BReg0 & [Radd3l .Radd(]
# MulCycl & | BReg0 & [RReg3l..RRegO}
# 1 MulCycO & | MulCycl & [RReg31..RReg0];

FEEFEREEEE LTI i d i i i s f i iidffid i ididdididfifddnd iiiitiiiiiiie}
[/ Test Vectors for Heboe Multipl.er Iy
FREETEI TR f i d i digdd i i diidddrd i dididiididddiifedddidis’
test vectors’ Simple Multiplier?([Sysclk.atart.[al5..a0].[bl5..5b0]]
1 > [HulCyeld,MulCycl,[RReg3l..RRegd(]).

[C,0,201,233] - [0,0.%]:

[C,1,201,233] -—>=> f[1.0.%};

[c.0,201,233] ->= [1,.,X1

[C.0,0,0] ~>>[1,1,X]s
[€.0,0,0] - =>[1,1,X];
[C.0,0.0] - > [1,1,X]:
[c.0,0,0] ->[1,1.%],
rc,0,0,0] ->=[1,1,X);
[C,0,0,0] —==[1,1,X]+
[Cy0.0,0] -==[1,1,%]s
rc.o.0,00 -==[0,1,%])

fe,0,6,0] - [0.1.X];
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EXFTRAFT FAERYAN LSBHER | £ & 0, BEEMELEHS AL F N
CPI AR 8, T M B e SRR A9 A . 5 FL gl ax R fif e,

MM BRAIFRAERT REKBEPNEMA . REEBMR KR,
EHMRTHM T NEMNAR. WASHASENBEZESEEFNE. NEER
N HEFED MREEFERE MY 32logN BB,

B LU R IR R A — F XAy Rk 2%, CajLifg 1.2,3.4 IMFHRKHN,

HR . BONEBFERLEMARUFTHFR . FTHRE 12,34 UM KE. K
FRENKAEXET RN RNEBFTRBETEN I NRE.2RE—F
AR . HPERTE, IOLARANSERITNLE.

MERNEBHFHEB4+UHRMUALZRTE T 1L B4 MREXTHMLEL
RUAY 0000 #6 O F P& W aT UL K2 4 SERAB OIS,

R—-FE.BEABRTERATHABLUTFER BHESRANTEZRS A L
BEERTHHNOCENMERN., BRI - HAHNETEEAKNNR T,
RERXMNN I RAL T .ARFRKNR T . RELEHRL,2,3.4 PR —F
WEMAHEMER.

BRI AT LA 10. 8 BRI RIERET.

module =ulléc

title'16 Bit Sequencial Wyltiplier with 4 Skip architecture?
/ /Robayashi Yoshineo IBN  Japan 25 MOV 1397

declarat iong
Sysclk pin
Al5. al pin
hl5. . b0 pin
atart pim
Ageg 0. . ARegd node 1stype’ reg.pos’
BRagi4. . BRegd node istype‘reg.pos’
RRegl]. . RReg( node 1atype’ req.pos!
Mn1CycQ ,MulCyel node istype‘rag,.pos’,
Radd 0. . Ragd( node istype*com.pos.xor;

Radd31 node istype’ com,pos’
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carrv30. . Carryl rnode istype‘com,yos’;
Skipl,Skip0 node istype‘com,pos’;
iNet10. . ANetl node istype'com.pos’;
BHet.4. . BNeto node igtype'com,pos’;
ent2 . Cnt0 node -stype'reg,Pos’;
entcarry nade istype® com,Pos?
RReghold node istype’com.PeS?;

FEPPEIEEEE PP TR Ed g ia i b g i g i g i fiiddiddiidiifisy

/{ Definition Iy
HETEREGFER iR i T i B8 dd i i i idiiddpidiad iy idriiidiniditididesy
X,C = L ® ... ;

Zeroll

fﬂ-ﬂmﬂ,D;ﬂ1ﬂmDr:],ﬂ;ﬂ,ﬂuﬂq.ﬂq.[],'ﬂ,ﬂ,ﬂg(hﬂ.D-U*U,D;E‘gﬂ.ﬂqﬂ;Urn-ﬂ'»ﬂ];

FETTERTEEE T d i diidd i it idddridididtidiiddisdaiiiviidi
[/ Clock Delivery i’
SRR A G ERdE R R i i Ei i aidda b i dddd i i ididisdidiififiisiiis
equations

TAReq30. . AReg0,BRegl5. . BReg0,RReg3l. .RReg0}.C = Sysclk;
[MulCycl,MulCycl ,Cnt2. .Cpt0]. € =  Sysclk,

FEEEETETET LR E T il i dddidrirddfidiiddidadd g idifiiiddiiiiiifitifi
// state diagram of multiplier controller F

CEPPEETI AT it i i d iddi il ddiiddddiaddg ddiddiiiddesisissidivi
state_diagran Mul Cye O

State O0; if | MulCycl & start then 1
elga 0;
state 1, if | MulCyel & CniCarry then O
else 1;

state diagram MulCyel
gtate 0; 41if MulCycl then 1
elze 0;
astate 1. 4if MulCycl & CotCarry then O
elze 1;

truth table([ BReg4d..BRegll - > [Skipl.Skip0 @ );
(0.0,0,0} —-> [1,1];

[1,0,0,0] =2 [1,1];

f¥,1,0.0] -> [1,0];

[x,%,1,0] -> T[o,1];

x.x.%,17 -> [0,0];

equat ions
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[AReg30. ARegD]. = MulCycd & ! MulCyel &

(o.0,0,0,0,0,0,0,0,0,0,0,0,0,0,a15..a0]

$ MulCycl & | Skapl & [ANet]0.  ANetl.O]

% MulCyel & Skapl & [AMet28.  ANetl.0.0,07;

[AMet30. aMetl] = ! Skipd & [AReg29_ . AReql]

# Skipd & {[AReg28..AReq0,0]

[BReg15. .BRegl]. = MulCyc® £ | MulCycl &[b25. bQ]

# MulCycl & ! Skipl & [0O,BNetld.. BNetd]

# MulCycl & Skipl & {0.0.0.BRetld. . BNetz] ;

[MMet)d. BRetG] = | Skipd & [ERegl5..HRegl]

4 Skipl & [0.BRegl5..BReg2],

(Cnt2. .Cntd] ; =[Cnt2..Cnto]

+ [0,8kipl,Skip0]

+ [0,0.1] ,

CntCarry = ({Cnt2 Cptd]== 1)

# ( [Cnt2..Cnt0] =  6r&( [Skipl,Skips] >=1 )

# ( [Cnt2..Cnt0] * 5)&( [Skipi.Skip] >=2 )

# ( [Cnt2. Cnt0] = 4)&( [Skip!,Skipd} = =131 );

[[Rawid3] .Carry30.. Carryl].[Radd30. . Radd0]] = (Zero3jl,[RReg30..RReq0]]

+ [Zero3l,[AReg30..AReg0]]

+ [Zero31,[Carcy30..Carryl,0]];

xor_factocs

[Rackil0. . Redd0] = [Carry30..Carryl.FReg0]:

oquat lons :

RReghold = NUICycl £! BRwg0

# | MulCyw0d & | Mullyel,

[RRwgll. . RRagd] . = MulCycl & BRegO E [Raddil. . Raddo]
# RRaghold E [RRegdl..RReqd]

i

FIPEHETEREE I ETE T T R EIREE b D E T E T B i i i3 i tdidniiti
/! Teat Vectors for Hebos Nultiplier i
FEEEILEETERI TR ETEE T T IR T 087700008 idEd i dfii it i iitiitdiiiiiiis
test vectors’Simple Multiplier'([Syeclk,start,[al5..a0].[b15. . b0]]

1 > [MalCyel,[RReg3l..RReg0]]);

(C.0.20§,233] -> [%X]

(€.1,20:,233] -> [x.x] ,

[c,0.,201,233) -> [%x.Xx] ,

fc.0,0.0] -= [XX]
[c.c.0,0] - [XX]
[¢.¢.0,0] - [%x]
[¢.0.0.0] - [%X]
[¢,0.0,0] -> [xx] ,
[¢.0,0,0] - [Xx]

[c.a,0,07 -> (X.X]
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O ARER SSRAM N AFIIrb 8. 88 %L o A BN b i ie
B XEWT.
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HEIF 1033 SSRAM M s bl 1 B0 2 8.

M IF 218 SSRAM M e bk o

I JF 3.0 SSRAM Am bl ).
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10.3. 12 f{siERESME

FiAMEiTRIF LA T TR RIEHVERSENM . CRAFBERKX
(125 PARA.Y i8R, X E FHIEAHREGIXES . CHEHIAELER
WHEHRARE A THRENE Rt

BETFRAOFER A—RERRSRSH T EAER SN, N A XERHR
RAVHEIT-TZ HEY HBINEREFANSHETE . TUGET-HEH
& T B R i 2 R

WMREA - Heb ety MBERATIFE - SSRAM A MO pY & . 4 o]
YW -HEAMNEHRE MEAEAM MBS EMYER . REHR
ITEBRTILE EERAL, FLE RITPLEH - BN T RESER
IR TSR R 3L TR L (7.

10 17 BB AETRAM. I 1018 EM TH HDL #7165,

nodule =orter

111le “Variance sorter for Data-Hiding Demo System

Design Yoshinao Fobayash: Advanced System design

JE: larat 10ns

input
SysClK nonde
LireEnd riewle
YVdata ', VaataC neade |
robara®™ . GoDatal node
vdatal.? wvdatall node  1stype reg,pos ;
Sorfyclh  SorCyr3 node 'Lstype'req.pas':

Gagdr/ Gaddrl node L&type reg.poi.xol




03 BREARB(oubpe syrter MBS TE

Gilata7?. GiData( node  1stype com,pos’
Golatal? .GoDatald node 1stype reg.pos
R_A node istype'rom.neg |
Intparld. Intparl node 1stype'com,pos ;
IntComp node lstype'com.pos
Genahle node  lstype' com,pos
LastAddr node lstype com,pos’
* intarnal
C.K = c X o
AR A A e, ! S S R YU T ER TNy RN
#' Module 3 from Random B8 Bit.{Par mod 3)
L A N S Y AR P A A S S S RSN R
equat 1008

[ SorCyc0. . SorCyc3,Vdatal?. . Vdatald,GeDatal?. . GoDatald ,Gaddr2. . Gaddr0]. £ = SysClk,

[Vdatal?. Vatald. .= LineEnd & [Vdata?..vdata0]
# | LineEnd & [vdatal?.  vdatal0],

[intPar?. . IntPar0’ = [GoData7..GoDatal] & ! {Vdatal7..Vdatald]

[lntParld . IntPard] = [GoData?. GoDatal]
g ! {Vdatal?. Vdmtall]

+‘IntComp = IntPar7?

;i #  IntParld & IntParé
ry %t IntParl4 & IntParl) & IntPars
L # ( [IntParl4..IntPari2 == -1)§ IntPard
i # ( [IntParl4..IntParll]== -1 & IntPar3d
R # ( [IntParld..IntPari0)= = -1)& IntPar?
£ # ( [IntParl4..IntPar9]= =.1 }& IntPar’
f # ( [IntParld4. IntPar8]= =-1)§ IntPar0,
state diagras SorCyc)
state O:;if LipeBEnd theni
clae 0;
atate 1: af ( ( [Gaddr? Gaddr0.= = 2)& IntComp
3 ( [Gaddr2. . GaddrO]= = 1&  IntComp
2 { [Caddrz. GaddrOo]= =4 1§ IntComp
# { [Gaddr2. GaddrQ]= =5 & IntCoap
= ( [Gaddr2. . Gaddr0]= =6 & IntComp
# | ,Gaddr2. GaddrQ i~ *7 & IntComp

289




290

£0E SNBFRIIETLA

= GorCycl & IntComy
= Zorlycl & SorCyc?)
else
state diagran SorCycl
state Q;1f SorCycl &l (| Gaddr? .Gaddrdi= - 3} & IntLomp
2 ( Gaddr? Gaddr0 = =4 & IntComp
#{ Gaddr2 Gaddr0i= =% & IntComp
2 ([Gaddr? . Gaddr{i= =6 1& IntComp
2 (| Gaddr?2 Gaddr = -7 )
else
state 1. 1f | SorCyc0 &( |Gaddr? .GacdrQ = =0 1}
elge
state diagram SorCycd
state 0, 1f ( SorCyc0 & SorCycl & ! intComp
=  SorCycl & [Gaddr? Gaddrd'= =6 )
= SorCycl &0 | Gaddr2. Gaddrl = =5 |
2  SorCycl & [Gaddr? Gaddrd = =4 )
£ SorCycl &( Gaddr2. Gaddr( = =3 )
¢ SorCyrl & [Gaddrz. GaddrQ_= =2 )
= SorCycl &( | Gaddrl. Gaddr = =1 )}
else
statel.1f ( ( |[Gaddr?. Gaddr0 = =7 & | SorCych
# { |Gaddri. Gaddrd = =7 5 IntComp
# ( [Gaddr?. Gaddrd = -6 }
2 (| Gagdr2 Gaddrd'= =5 )
2 | Gaddr? .Gaddrd) = =4 }
# { ‘Gaddr?. GaddrD:= =3 1}
2 | |[Gaddr? .Gaddrl]= =2 )
3 { [Gaddr2 .Gaddr]= =0 3} )
else
atate diagram SorCycl
state 0.1f SorCyct & IntComp
else
state 1;1f ( ' SorCycl
# SarCyc?)
elae
equat 10ns
EW = ' GorCych & Sorlycl:

then

then

then

then

then

than

then

&,
o
1y

0

1;
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Genable = SorCwe0 & | SorCyrl

LastAddr

[ Gilmta?. .GIData0]l
#
e

equat. ions
T Gaddr2. . GaddyD "

; = ([ SorCyc0. .SorCyc2] = =[1,0,X])5(][ GaddrZ. . Gaddr0 ] =
.SorCyc2] = =[1.,0,X])8{[Gaddr2. .Gaddrd ] = =1} [0.1.4]
. 50rCye2] = = [1,0,K1)&([Gaddr2. . Gaddr0] = = 2)&

#  ([SorCycO

# ([ SOrCyCO.

& 0.1.1]

4 ([SorCycl.

&[0.0,0]

# ([SorCyc0..

§[1,0.0;

# {[SorCyco..

&0.0,0]

# ([SorCyco..

&[1,0,1]

#  ([SOrCyco.

£0,0.1]

# ({SorCyc0.

£f1.1,8]

# ([SorCycd.

£0.1,0]

# ([SorCych.

&1.1,1]

#  ([SorCyco.

£l0,1,1]

8 ({SorCyc0.

£1.1.1]

# ([SorCych.

& 1,0,8]

# ([SorCyco.

£1,1.13

# ({SorCyco..

871,0,1]

.SorCyc2] = ={1,0,X])5([ Gaddrl. . Gaddr(] = = 2)&

.SOrCye2] = = [1,0,XI)5([ Gaddr2.
. SorCyc2] = = [{,0,X])&([ Gaddr2.
.SorCyc2] = = [1,0,X])6([Gaddr2.
SorCyc2] = =[1,0,X])&([ Gaddr2.
.SorCyc2] = = [1,0,X])5([ Geddr2.

SorCye2] = = [1,0,X])6([Gaddr2.

SorCyc2] = ={1,1,0]) &

# 1 SorCycl & SorCyel,

= ([Gaddr2. .Gaddr(] = = Q)
[ GoDatal?. . GoDatal’
-

: =1 BorCyc2 & “GoData? .GoDatal]
SorCyc? &  GoDatal?..GoDatalf]

= SorCycd & [Vdatal? . Vdatald]
| SorCyc3 & ! Lasthddr & [GoDatal?7. GoDatald
I SorCycd & LastAddr & [GoData?.. GoDatal};

=0)k [0,0.1]

I IntComp

IntComp

SorCyc2] =[ 1,0, X1)&({Gaddr? . Gaddr0]= =3)6 | IntComp

SorCyc2] = = [1,0,X]}6({[Gaddr? Gaddr(]= = 3}& IntComp

SorCyc2} = = [1,0,X])4{[ Gaddr2. .Gaddr0] = =4)& ! IntComp

.Gaddr0 ] = = 4)&  IntComp

.Gaddr] = = 5)& 1 IntComp

.Gaddr0 ] = =5)& IntComp

.Gaddr0] = = 6)& 1 IntComp

-Gaddr0 ] = = 6)& IntComp

.Gaddr0]= = 7)& | IntComp

SorCyc2] = =[1,0,X])&([Gaddr2. . Gaddr0T] = = 7)& IntComp

! IntComp

SorCyc2 ] = =[1,1,0]) & IntComp
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#  ([SorCycO.
§71,1,1]
# (MSorCycl..
&[1,1,0]
# {([SorCycO..
/¢ dumny
# {[SorCych
% ([SorCycl. .
£  {[SorCych.
#  ([SorCycd..
% {[SorCychd..
# ([ SorCycO.
. #  ([SorCycD..
# (L SorCycO.
% ([SorCycO,
# (_SorCycO.
£ ([SorCycD..
#  ( SorCych.
#  {[SorCyc0.

(EPERE)

end sorter,

.SorCyc2]==[1,1,1]} &

55 10 8 STHUMHE@ITH7E%R

| IntComp

SorCyc2 = = 1,1,1,) & IntComp

SorCyc2 = =[0,1,02)

. 8SorCye2] = =[0,1,1])&([ Gaddr2. .
SorCyc2} = = [0,1,0])&([Gaddr2. .
.BorCye2] = =1[0,1,1])&({ Gaddzr2.

test_vectors([SyaClk,LineEnd, IntComnp]

GaddrD] = =7)}&
Gaddr0 | = =6)&

.Gaddr0] = =6)&
SorCycz = =[0,1,0])&( Gaddr2. .
SorCyc2]| = =[0,1.113&([Caddr2,
 BorCye2] = =[0,1,0])&([Gaddz2.
SerCyc2] = =[0,1,11)k([ Caddr2.
.BorCye2] = = [0,1.0])5([ Gaddr2.
. ScrCye2 | = =[0,1,11)5{[ Gacdr2,
. SerCyc2] = = [0,1,0])8( [ Gaddr2.
SorCyc2]= ="0,1,1)E{{ c8ddp2.
. SorCyc2] = = [0,1,0])8( [Gacdr2,
. SorCye2] = =10,1,170)&([Gaddr2,

Gaddrn | = =35)&

Gaddr0]= = 5)&
. Gaddrf) | = = 4)&
Gaddrd ] = = D&
Gaddr0] = = 3)&
Gadden] = = 1&

 Gaddr0] = = 2)&
.GBdcBD = =D&
. Baddr0o]= =1)§
 Baddrd) = =1)&

& ([Gaddr2..Seddr0 = =7)&[1,1,1]

[1,1,0]
[1,1,0]
[1,0,1]
[1.0,1]
[1,0,0]
L1,0,0]
fe,1,11
T0,1,1]
f0,1,0]
10.1,0]
[0.0,1]
[0.0.1]
[0,0,0];

10.3.13 X TFEEHPBFERNNE

AHEEXTABRULRRSTA A ESE A HHBE G HNBEEREN, I
R R LB T 8 MU, AT LB 4 BB TR, B R %

M 10.18 HEifnsoIdsdia VHDL Kt

WA HERNAGRE. BRES MEEMNER,

EHHFERAFRT . —BHESML BN AL EEE 9 BRI

B. HE, Bk ESIEEZETHEESTSNET.

ETHEERP. L2 F2HAIRHREENNEE, LWHERFNHERT
10MHz, B th 8 | — /bR, BB BT L ERHIZFTH. of 2B RSN
ACA 50MHz 5 100MH:z WS . R AR FN - HF T ESUSBARTZ P

T,
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RS R AR IR AR PR (R R IR % RS
BE JC B WORE IR S0 N B SRR TR P A T LA R R K R
Bt AR

10,3.14 BEHTERER

AP B A B KB L ATLAANE R A MRSl ik (8 W
B 10, 19), Hoob & A R S NE & — 1 80 ik o i MORE L R A Y B () 22
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