


5.1 FITESBEES

5.1.1 REESHEEHR
[ {7 5-1]

LIBRARY IEEE ;

USE IEEE.STD LOGIC 1164.ALL ;

ENTITY h adder IS
PORT (A, B : IN STD LOGIC; S0,CO : OUT STD LOGIC };

END ENTITY h adder ;

ARCHITECTURE fhl OF h adder IS
BEGIM --¥XOR B2 REPEERIER, AND 2 5P BIBEN
S0 <= A XOR B ; CO <= A AND B ;

END ARCHITECTURE fhl;

MEE BfE <= FAI

MEBR <= vy vy AFTER Ty, v; AFTER Ts;...; ¥y AFTER T, ;

reget<= 117 07 gfter resel period j

DATA <= "01", "10" AFTER 40 ns, "11"™ AFTER 60 ns, "OO" AFTER 65 ns;



5.1 FITESBEES

5.1.2 X ESBREER

[ 5-21

ENTITY mux I3

END;
ARCHITECTUEE behv OF mux IS
BEGIN
Zz <= a WHEN pl = '1" ELSE
bh WHEN pZ2 = '1" ELSE
[
EMND;

WEE B <= F2 T WHEN MESEE BLSE
Fik WHEN M{HE&E ELSE

FIET, ;

PORT(a,b,c : IN BIT: ol s

IN BIT ; =z : OUT BIT );

p2
¢ 0™ :
e 1 z

=0

a_—>—q 2~1
pIC——=>

Fs1 s 2RTLEEE H



.1 AT BREES

5.1.3 E#FESWMEER

WITH HiEFIAT, SELECT
ME{H EfR{E S <= FiAD, WHEN HIEH
FiA T, WHEN BeiE{E

Fi1A 7 WHEN BEiE{H,

WITH selt SELECT
muxout <= a WHEN 0|1 |, —— DEE1
b WHEN 2 TO 5§ , —— 282, 485
c WHEN 6 ,
d WHEM 7 .
'% " WHEMN OTHERS ;




.1 AT BREES

5.1.4 HRiEH]

HEFS . BLOCK [ (HMEHFEER) ]
1 O . BA
X R
EEGIN
HATEH]
END BLOCK HFRS ;




5.1 FITESBEES

5.1.5 Jui4-H4biER]

COMPONENT L& IS
GEMERIC (EEREFE). —— JLiEE Mg
PORT (8O EFE);
END COMPBOMENT L4,
ciw =B EAEE]
#likE : LEE PORT MAP | -- JoiE@E )
[(WOE =>] EEHOZ, ... ;




.1 AT BREES

5.1.6 Bl4kiEA) N R H

[ {7 5-3]

LIBEAEY TIEEE ;
JEE IEEE.STD_LDGIC_llEQ.RLL;
ENTITY orZa I3

PORT {a, b :IN 3TD LOGIC; c : QUT 3TD LOGIC };
END ENTITY orZa;

BEGTIN
- <= a OFR b ;
END AECHITECTUEE one ;




[ 5-4]

LIBRARY IEEE; --2i8NE# i/t
USE IEEE.STD LOGIC 1164.ALL;
ENTITY f adder IS

PORT {(ain,bin,cin : IN STD LOGIC;
cout,sum : OUT STD LOGIC };
END ENTITY f_adder;
ARCHITECTURE fdl OF f_adder I3
COMPONENT h_adder —— R F 2F I &8 75 BBYE )
POET (A, B : 1IN ATD LOGIC; co, 80 o U STD_LOGIC};

END COMPONENT ;
COMPONENT orZa —— A A (% BRE ]

FORT { a, b ¢ IN 3TD LOGIC; < ¢ OUT 3TD LOGIC) ;

END COMPONENT;
SIGNAL netl,net2,net3 : STD LOGIC; --TEX 2 MESIERAIEIEER.

BE=IN

ul : h adder PORT MAF (A=>ain,B=>bin,CO=>netl, 30=>netl};
uz : h adder PORT MAF inetl, cin, net3, sum);

e or-a POET MAP (a=>net?, b==nets, c=»>cout) ;

END ARCHITECTURE fdl;
COMPONENT h_adder

PORT ( <, d : 1IN 3TD LOGIC; e, £ @ OUT STD_LDGIC? ;

FORT (A, B ! IN 3TD LOGIC: CO,50 : OUT &5TD LOGIC) ;



.1 AT BREES

5.1.7 HEREHR)

[$:S: ] FOR ¥ E IN Ei{§7F CENERATE
vi.BH
EEGTH
AT )
END GENERLTE [FRS]

—_

[$75: ] IF #%{f GENERATE
14 BH
Begin
HATEH]

END GENERATE [FFE2] ;

FiEE To FEER —— B HFF, 1 TOo 5
F LT DOWNTO EER ; - WA, M5 DOWNTO 1



5.1 4TS EREEA

5.1.7 A iEH)

S

COMP
INPUT  OUTPUT

[ 5-51] -—|IHPUTCG?:;ITJTPUT

COMPONENT comp
PORT (x : IN 3TD LOGIC;

S

COMP
vy : OUT STD LOGIC }; um OUTPUT—— B>
END COMPOMENT : N
E 52 AEa =2/ 1A

SIGNAL a :5TD LOGIC VECTOR(O TO T);

SIGNAL b (5TD LOGIC VECTOR(OD TO T); ) L ER AR AR

gen : FOR 1 IN afRANGE GENERATE
ul: comp PORT MA {(x=ra{i), v=xb{l));
END GENEEATE Jen;



.1 AT BREES

51.7 £RiEH)

[ 7] 5-6]
LIBEAEY IEER;
JEE IEEE.STD_LGGIC_llEQ.RLL;
ENTITY d_ff I3
BPORT ( d, clk_s o IN STD_LGGIC; g, ng o OUT STD_LQGIC};
END ENTITY d_ff;
ARCHITECTURE a rs ff OF d ff Is
BEGIN
PRGCESS{CLH_S} BEGTN
IF clk_5=*1' AND clk_S'EUENT THEN g«<=d; ng«=NOT d; END IF:;
END PEOCESS;
END ARCHITECTURE a_ra_ff;




5.1 FITESBEES

5.1.7 HRiEH]
[ ] 5-7]

LIBEAREY IEEE;
JEE IEEE.STD_LGGIC_IIEQ.RLL;
ENTITY cnt bin n 1is
FENEEIC {(n : INTEGER := &)
FORT (g : oUT STD LOGIC VECTOR R T al=214; in_l : IN STD_LGGIC};
END ENTITY cnt _bin n;
AECHITECTUEE behwv OF cnt_bin_n I5
COMPONENT d_ff
POET (d, Clk_S o 1IN 5TD LoOIc: o, N @ OUT STD_LGGIC};
END COMPOMNENT d_ff;
SIGHMAL 3 STD_LGGIC_UECTGR(D TS 1)
BEEGIN
50} <= 1in_1;
q_l : FOR 1 IN 0 TO n-1 SENERATE
dff : d ff PORT MAP (s({i+l), s{I), q{i}, s{1+l)};
END GENEEATE;
END ARCHITECTURE behw:




5.1 FITESBEES

5.1.7 HEREHR)

=0 =1 91 =r-197 1

0 o ——0 QO0—= sae ——P00 CIO—a

M| =k o—= CK
|
|
oz

FO1
5(N)

53 efu—i#dTEEREE



5.1.8 GENERICZHL BB GHER RELFERH B E
[#]5-8]

LIERARY IEEE ;
USE IEEE.STD LOGIC 1164.ALL ;
USE IEEE.STD LOGIC UNSIGNED.ALL ;
USE IEEE.STD LOGIC ARITH.ALL ;
ENTITY MULT4E IS
GENERIC [ 5 : INTEGER := 4); --TE-EFHE s EHER, HFT 4.
PORT { R : OUT STD LOGIC VECTOR([Z*S DOWNTO 1);
A, B : IN STD LOGIC VECTOR (S DOWNTO 1));
END ENTITY MULT4E;
ARCHITECTURE ONE OF MULT4E IS
SIGNAL 20 : STD LOGIC VECTOR(Z*S DOWNTO 1};
BEGIN
AQD <= CONV_STD LOGIC VECTOR(O,S) & &;--3& s=4, MEF: rmoo00ra&a
PROCESS (A, E)
VARIAELE Rl : STD LOGIC VECTOR(Z*S DOWNTO 1);

EEGZIN
Rl := (others => '0'); --F =4, ME@FEHT r1:="00000000"
FOR i IN 1 TO 3 LoOOP
IF (E(i} = '1'!} THEN
Rl := R1 + TG_STDLDGIC?ECTDR(TQ_BIT?ECTDR(AD) S3LL (i-1));
END IF;
END LOOF; AE 2 X 7 At 15 X 3 4 7 ) ST
R <= R, B

END PROCESS;
END ARCHITECTUERE ONE;

E 54 5 5-8 THHEFBHFEEE




5.1 FITESBEES

5.1.8 GENERICS# LB HER) K HEHFE
Bl{tE . THE cENERIc MAP(ERFE)

[# 5-9]
LIERARY IEEE;

UZE IEEE.STD LOGIC 1164.ALL;
ENTITY MULTEE IS

PORT(D1,D2 : IN STD LOGIC VECTOR(7 DOWNTO O);

Q : OUT STD LOGIC VECTOR({15 DOWNTO O) §;
END;
ARCHITECTURE BHV OF MULTSE IS
COMPONENT MULTAE --muLnT4E {EHRH)E SR
GENERIC | 5 : integer);--HBB¥rmunTas SUMRARETEE “im0” E5MED
FORT [ E OUT std logic vector (2*3 DOWNTO 1);
A, B ¢ IN std logic wvector (S DOWNTO 1)) ;
END COMPONENT ;

BEGIN
ul: MULT4E GENERIC MAP([3=>83)

PORT MAP (R =>Q, A=3>D1, B=>DZ);
END;



.1 AT BREES

5.1.9 HERA R B
1. B M B B S 5 X

TYPE #2052 15 ARRAY (HETIE) oF BEEHELER |

TYPE sth I3 ARRAY (7 DOWNTO 0)of 3TD LOGIC ;

TYPE TD I3 ARRAY (7 DOWNTOC 0, 2 TO 0)of STD LOGIC ;

TYPE MATREIX IS ARRAY (1<7 DOWNTO 0Ojof 3TD LOGIC VECTOR({T DOWNTO 0 ;



.1 AT BREES

5.1.9 HERA R B
2. i s PR BRI R 3

TYPE ##H%& I8 ARRAY (¥4 F#F%& RANGE <») OF ¥iFA ,

Type bit 15 (07 ;%1%

Type bit vector is arrayinatural rang<»} of bit:




5.1 FITESBEES

5.1.9 HUEHKA 5 EA
3. MBS RIMR K 52 X

TYPE BOOLEAN IS (FALSE,TRUE; ;

TYRE-my: logae T8 ¢ ALY 3Bt gt a3 d B g
SIGNAL s1 : my logic ;
S e RS G

TYPE HiEEAIEZ 13 NIRRT ¥ ik

TYPE week IS ({sun,mon,tue,wed,thu, fri,sat) ;

TYPE % is ({low, high);
TYPE data_bus I35 ARRAY (0 TO 7, ®x)of BIT ;

TYRE:m Stabe: I8 sostlyetilyetii-sE58Ed 885 ) 4
SIGNAL present state,next state @ m state ;



.1 AT BREES

5.1.9 HERA R B
4. MR THRAIMR KA 52 X

SUBTYPE T#AE Is EFHIFEALR RANGE £YHRE;

SUBTYPE digits I3 INTEGER RANGE 0 to 9 ;




5.1.10 VHDLEIF 2SR
[{5] 5-10]

LIERARY IEEE ;

USE IEEE.STD LOGIC 1164.ALL ;

USE IEEE.STD LOGIC ARITH.ALL ; —-MWEFEESEEES coNv_INTECER (A)
USE IEEE. 8TD LOGIC UNSIGNED.ALL ; --IEFF885HFFEIHEE

ENTITY RAM7VH IS

PORT (CLK,WREN : IN STD LOGIC ; -—ESLEHPFIE rirsd)

A : IN STD LOGIC VECTOR(6 DOWNTO 0) ; ——7EL RAMAY 7 frtfthbss om0
DIN : IN 8TD LOGIC VECTOR(7 DOWNTO 0) ; -—F.3 RANMMY 8 frdidEsi\am
Q : OUT STD LOGIC VECTOR (7 DOWNTO 0)); ——7ES, RAM A 8 frdhiEseHm

END ;
ARCHITECTURE bhv OF RAM78 I8
TYEE G ARRAY IS ARRAY (0 TO 127) OF STD LOGIC VECTOR (7 DOWNTO 0) ;
SIGHAL MEM : G ARRAY; -—JESU155 NEN AUEIEERI-ERFHTE S RZER ¢ aRRay
EEGIN
DROCESS (CLK) EEGIN
IF RISING EDGE (CLK) THEN
-l SRR L AtaHE, BEEMEsEE BT, N ram BAEO MEIEW S A8 EHILR T
IF WREN='1" THEN MEM (CONV INTEGER (A4) )<= DIN; END IF;
END IF;
IF (FALLING EDGE(CLK)) THEN Q<=MEM (CONV INTEGER (A)) ;--1EHFEss EHE
END IF;
END PROCESS ;

EMND' BHV ;



.1 AT BREES

5.1.10 VHDLK) 8844

MEM
WREN__p»————wE i
o e Q[7..0)~regl
DIN[7..0 TANT_ 0]
Al6..0 pAADIDR]E . 0]
RADDRIE. 0]
SYNG_RAM

55 {8 s-10 B RAMTS A RTL B




.1 AT BREES

5111 BG5S EHLABEHERE
BT E B RRA

1. 5 5KEMH

NOT (clocl! STABLE AND cloclk =71")
i lockUEVENT AND cloclo =%11]

2. R X ER)E M

SIGNAL rangel : IN 3TD LOGIC VECTOR {0 TO 7) ;

FOR 1 IN rangel'RANGE LOOP



5.1 FITESBEES

5111 BG5S EHLABEHERE
3. BEREMN

PROCESS (clock, a, b);

TYPE obj IS ARRAY (0 TO 15) OF BIT ;

SIGNAL elel, eleZ, ele3, eled : INTEGER ;

BEGIN

elel <= obj’RIGHT ; --fIBHELD ob] FIEGM A EE 15 fiF
ele? <= obj’LEFT ; --MIEBHELD ob] MBENGEE O
ele3 <= obj'HIGH ; --TMIBHELMN b HMERIEE 15T
eled <= obj’'LoW ; --WIBHTBEA ob] PHFRAEE O




5.1 TR SHEIEH]
. Jla3 =
[ 5-11]
LIBEAEY IEEE;
U5k IEEE.STD_LDGIC_llEQ.RLL;
ENTITY parity IS
GENERIC {bus_size : INTEGEE := 8 };
POET {input_buﬂ : IN STD_LGGIC_VECTGR{bus_size—l DOWNTS 0 ;
even numbits, odd numbits : OUT 5TD LOGIC } ;
END parity ;
ARCHITECTURE behave OF parity I3
BEGIN

PROCESS {input bus)
VARTABLE temp: STD_LGGIC;

BEGIN

temp = 0%

FOR 1 IN input bus'LOW TC input bus"HIGH LOOF
temp := temp XOR input bus{i) ;

END LOOoP

odd numbits <= temp ; even numbits <= NOT temp;

END PEOCESS:
END behave;




5.1 FITESBEES

5111 BG5S EHLABEHERE

4. HAHREH'LENGTH TYPE arryl ARRAY (0 TO 7) OF BIT ;
VARIABLE wthl : INTEGER;

wthl: =arryl’ LENGTH; -- wthl = 8

5 AP ENEHS

ATTRIEUTE B E : A,
ATTRIBUTE BiFE oF #EE : #HER 15 H;

LIBREARY svnplify;
J3E syvnplicity.attributes.all;



5.2 VHDLiz H#IERF

5.2.1 ZHEEBIERF

%= 51 VHDL##BEFHE.

S #l B E b5) gt RIES MR AD

- n itk
# 1% ke
& HE —2Edn
* 3 EENIE (BIRESED
) i EBEFNIE (BIEESED
MOD iUE kg
REM H b

AR SLL FHELE BIT sk fp /R 8 —2f i f
SRL F T BIT SR8 —2Edvif
SLA BEARLHE BIT 27 s B — 2 iR
SRA =W 4 BIT ahfp/R8 —2f#4iif
ROL Bk g SR £ BIT sk fp/R8 —2f i
ROR jEak:=g| EE P aY £ BIT b s B —E iR
ok Sk itk
ABS iU e EEHY




5.2 VHDLia ZE/ERF

5.2.1 ZHEEBIERF

i
¥ #H B E & &t iE R
= = R SR AR
f= AET (aa Gk EiEtil
e < 1By PR SRR, B A —&E 8
SRR 3 *T RESEHED, BARD SR
<= it P SRR, b R R — S8R
>= D PR SRR, B A —HE 8
AND = BIT. BOOLEAN, STD LOGIC
OR EI BIT, BOOLEAN, STD LOGIC
NAND 53F BIT. BOOLEAN, STD LOGIC
1Z T NOR CIE BIT, BOOLEAN, STD LOGIC
XOR ol BIT, BOOLEAN, STD LOGIC
XNOR FEdE BIT. BOOLEAN, STD LOGIC
NOT 3E BIT, BOOLEAN, STD LOGIC
GEFVET - N =
- A ity




5.2 VHDLiz H#IERF

5.2.1 ZHEEBIERF

52 VHDL#2{EFSthasE

E B & e &t %
NOT. ABS, ** == | et )
*! ."lls MDD! REM ‘

PR, S e

o~ &

SLL, SLA. SRL. SRA, ROL. ROR
ST S

AND, OR, NAND, NOR., XOR, XNOR R TTER




5.2 VHDLIEZE#I/ERF

5.2.1 ZHEBER

[ 5-12]

SICNAL &, b, ¢ @ BTD LOGIC VECTOR (3 DOWNTO 0O);
SIGNAL d, &, £, g : BTD LOGIC VECTOR (1 DOWNTO 0);
SIGNAL h, I, J, k : STD LOGIC ;

STENAL 1, m, n, o, p : BOOLEAN ;

a<=b AND c; b, o THSFA aM{E, a. b, c NEELERERE ¢ EMNESE
d<=e OR f OR g ; - BFTR{ERF or TR, AERS

h<=(1i NAND j)NAND k ; -— NaND DJE DA=RERFF—H, SRS
1<={m ¥OR n)AND (o XOR p); —— IR{EFFARE. S2HES

h<=i AND j OR k ; —— FRERAER, FNTES, FhE=

a<=b AND = ; i T%ﬂfﬁb 5 = E"ﬂﬁﬁ'ﬁ‘t&fﬁm‘ﬁs ﬁﬁ%ﬁ

h<=i OR 1 ; --i AIEEEEERE 10 LocIc, M1 MEIRERIEHRFE, FHkiEz



5.2 VHDLiz H#IERF

5.2.2 XRABIER

“=" (BF)
‘= (RET)
> (KF)
“<’ (M)
=" (KFET)
<=’ (INFET)

TlT - Tlf; "ll:ll" — Hll:llﬂ; "1" :\} "Dj_j_"; "ll:ll" {: "lll:lﬂ;



5.2 VHDLIizHE/ERF

5.2.3 HARBRIER

* 53 BRBIERTER.

£ 3 ERREFDE
1 FANERIETF (Adding Operator) + (), — (), & (FE)
2 FAERIET (Multiplying Operator ) * , /, MOD . REM
3 FFS#R{EFF (Sign Operator) + (1), — (5)
4 EEERIEF (Miscellaneous Operator ) ** . ABS
5 A ETF (Shift Operator) SLL, SRL., SLA, SRA, ROL. ROR




5.2 VHDLiz H#IERF

1. RABRAERF

[#]5-13]

PACEAGE example arithmetic IS
TYPE =small TNt IS RANGE 0O TO 7 ;
END example arithmetic ;
USE WORE. example arithmetic. ALL ;
ENTITY arithmetic IS
FORT (a, kb : IN EMALL INT ;: < ¢ OUT SMALL INT) ;
END arithmetic ;
ARCHITECTURE example OF arithmetic I3

EEGTIN
o <= a+ b ;
END example ;



5.2 VHDLiz H#IERF

1. SRANERAERF
[ 5-14]

LIBRARY TIEEE ;
USE IEEE. 8TD LoOGTC 1164.ALL

USE IEEE.STD LOGIC UNSIGNED.ALL ;——UGEFF8HaSEAMRERESREL

ENTITY ADDERSE IS

PORT (A, B : IN STD LOGIC VECTOR(7 DOWNTO 0) ;
CIN : IN STD LOGIC; COUT : OUT STD LOGIC;
DOUT : OUT STD LOGIC VECTOR (7 DOWNTO 0 ;

END ENTITY ADDERSE ;
ARCHITECTURE EHWV OF ADDEREGE IS
SIGMNAL DATA : 8TD LOGIC WVECTOR (S DOWMNTO 0O) ;

BEGTN
DATA <= ("0'& A) + (T07& B) + ("0000O0O00™&CIN) ;
COUT <= DATA (D) ; DOUT <= DATA (7 DOWNTO 0O) ;

END ARCHITECTUEREE EHV;



5.2 VHDLIEZE#I/ERF

1. SRFANBEAERF

A T R, e T T . |
i T8 b F2 b { &C

CIN

COUT | O

povt [ ok WK 9 ¥ 16 X 1T ¥ @
& 5.6 8 fuinkSh HEiER

— Adal Add1




5.2 VHDLiz H#IERF

2. RINBRIERF

3. TS BAERF

4. IBEBIERF

(3F)
/ (ER)
MOD (HUfH)
RED (HI&)



5.2 VHDLiz H#IERF

5. BALERIERF

[ 5-15]

LIERARY IEEE;
USE IEEE.STD LOGIC 1164.ALL;
USE IEEE.STD LOGIC UNSIGNED.ALL;
ENTITY DC3tof IS
port { DIN : IN STD LOGIC VECTOR (2 DOWNTO 0) ;
DOUT : OUT BIT VECTOR (7 DOWNTO 0));
END DC3tof;
ARCHITECTURE behave OF DC3tof IS
EEGIN
DOUT <= "00000001" SLL CONV_INTEGER (DIN); ——fEiEirafn-B25dn
END behave;




5.2 VHDLIEZE#I/ERF

5.2.4 HRETREBRAERF

o IEHNAL dl : S8TD LoOGIC WVECTOR (4 DOWNMTO 0) ;
VARIABLE al @ S8TD LOGIC WECTOR (15 DCOWHNTC 0 ;

dl <= (OTHERS=>"T1"); al := (OTHERS=>T0") ;

dl <= (l1=>e(3),3=>=(5), OTHERE=>e(l) };:

dl <= e({l) & =(5) & (1) & «(3) & (1) ;

[ 5-16 ]
. ——HEEREIP 5-15
PROCESS (DIMN) BESTH

DOUT<=(0OTHERS ==T0") ; DDUT(CDNE_INTEGER{DIN)){='1';
END PEQCESS:
END behave;



5.3 keep)& 14N

[#]5-17]

ARCHITECTURE fdl OF £ adder IS

SIGHAL netl, netZ, net3 STD LOGIC;

boolean; --BT “true "REER-ERFER boolean

attribute keep of netl : =ignal 1= true;
BEEGIHN

attribute keep
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5.3 keep

- 1 &4 riode Finder
b Bar: Ops
Hamed: = Fiter: ost-s H'neu -
lops 256 512w [mﬂ;
name | AR Loak in List
-;{Iinhrthludnurg T s e
————————— Migdes Found: Selected Miodes:
- E | -
T s . Hame Type - Foarmoa T
B | ity
| Type |m-|- |» an-aput Combnabonsl | s Trput
T IHL vae L‘d | (5 b Input 1= I bin Input
i :&. o . ;5:,.-, bin~input Combinatipna Bq ax| |4 on Erput
:5. Pk |h1rr 4| | on Trput ! III 2 mout Cubput
Sum B 1 . .L-;" gt Combnational [-{{_] ‘T‘:—,. Ram Output
{2 pomst Output e mer3 Combinabonal
Startndex: 0 I
i oout~pulput  Combinational
Desplay gray code cof | |55, net3 Combnationsl
| (25 s Cutput =

E 58 M BERMESHREBEREASS netl
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5.4 SignalProbef$f F 5%

1. B H PR 58 B v 07 B AIBE A U

2. & & SignalProbe Pins

4 SignalProbe Pins o=
SignalFrobe pins alow you o pull out an inbernal sgnal 1o a pin wighout changing your design of runring a full complaion,
| ' . Souce Famber of Regster Regster || Add.
R Pecede ime Pin Lacation PR e Regsters Clock Reset IE——
€4 Add SignalProbe Pin 2 l
Source nods name; P he | ..
{2 Node Finder =
Fin location: PIN_R 10 -
Sigralyobe pin rsme: e
TEST jicta Mamed: = - [ ws
s F Options
SgraProbe complated | Fiter: [Postaymihess 7| [custome... |
SigraProbepis are o | Mumber of regsters: ¢ Lockin:  [F_adder| v [in] [7) Inchade subentites (7] rherarchy view
Check & Save All Ng i
Hotes Found: el Sedected] Nodes:
Resst sgnal: [ Fare - (=] [ Hame ASSOrEnents
ot e R E
Source node naene canmat be 2 L] [op met3 Linpatighed
o !“1 | 3 Eout~output =] |
| S PERE | :'_fl |

] 5-10 7E SignalProbe FiZ1ERBEZEN{ES net3




5.4 SignalProbef$f F 5%

2. & & SignalProbe Pins

" €4 SignalProbe Pins

SignalProbe pins allow you to pull cut an internal signal to a pin without changing your design or running a full compiation.
» Source Humber of Register Regester
| Enabled Node Hame e p Regsters Clack Reset
[ net3 PIN_R10 TEST_net3 0 f
| Fif K
SignalProbe compilation
SignaiProbe pins are oeated using engineering change orders (ECOs). To oreate & new SignalProbe pin or change an exdsting SionalProbe pin you must dick
Check & Save All Netlist Changes.
| Start Check 8 Save Al Nethist Changes | | 0%
B 5-11 SignalProbe Pins F1G1ERE B

3. #wi%SignalProbe Pinsillif{s B3 T H R




5.4 SignalProbef$f F 5%

2. & & SignalProbe Pins

3. 4wi%SignalProbe Pinsil]
SN EPS i AU Y

-
1 J BCO Fitting was succeszful (4 warnings)

B 5-11 ECO MPFRIEREED

1. B H PR 58 B v 07 B AIBE A U

Riesere pars as SignalPiobe pins and ensbls SonalPiobe routing. SignalFiobe per rdomation can be
wirwed i the Change Manage:

[ Wi, | Mams | Soues | Ena. | Ghshus | Cineke | Re s
H17 O

caz o

C2 ]

B2 51 nl In ]

B2 o

rn i b

< >
Signaliobe pin setiings

Popame.  |TEST_nl J 4”1”'“

el

Sonmce: [mﬂ J _-E-.-_-_I
W SignalPiobe enable _Enatiers |
Clock | L Disable Al
BHegenlers: ||:'

1/0 sandaed: |33V LVTTL -

B 5-10 7E SignalProbe FIFEIREIRINES netl
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h_suder
5 out

¥—¥ i ff X
h_suber
Y— 5 out W
sUb in

H 5-12

diffr

sub_out
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[i75-18]

library lece;

use leee.std logic 1164.all;

use leee.std loglc unsigned.all;

antity DIV1A 1=

port (CLE : in std logic: A,B : in std logic wvector (15 dowmto 0);

QU, RE : out std logic vector (15 downto 0));
and DIV1G;
architecture rtl of DIV1Ga is
begin

process (CLE)

variakle AT, BT,P,Q: std logic wvector (1S5 downte 0);

begin

1f rising edge (CLE) then AT:=A; BT:=E;
E:="000000oooooooooo™; Q:="0000000000000000™;

for 1 in QU'range loop

p o= P({1l4 downto 0) & AT ({15); AT:=AT{(l14 downto 0)&'0D"; P:=P-BT;

1f P{151="1" then Q(1):="07; P:=F+4BT ; else Qi(1):="T1"; end if;

end loop; end if ;

QU <= Q; EE <= P :

end process;

end rtl ;
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[ 5-15]

LIBERARY IEEE; — — M rl| RS
USE IEEE.STD LOGIC 1164.ALL;

USE IEEE.STD LOGIC UNSIGNED.ALL;

ENTITY FTCTRL IS

PORT (CLEK : IN STD LOGIC; —— 1Hz
CNT EN, RST CNT : OUT STD LOGIC; -- JTEiesbtibfREEfniti=sisE
Load : OUT STD LOGIC —- HEHFES
END FTCTRL;

ARCHITECTURE bhehawv OF FTCTEL IS
SIGNAL DivZCLE : STD LOGIC;

BEGIN
PROCESS { CLKE ) BEGIN
IF CLEKK'EVENT AND CLKK='1' THEN DivZ2CLE<=NOT Div2CLE;--1Hz B 2 74l
END IF;
END PROCESS ;
PROCESS (CLEK, DivZCLE) BEGIN

IF CLKK='0' AND DivZCLE='0' THEN RST CNT<='1';-- FEHIHEERS
ELSE RST CNT <= '0'; END IF;

ENMD PROCESE;
Load <= NOT DivZCLE; CNT EN <= DivZCLE;

EMI behasw:
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[ 5-20]
LIBRARY IEEE; -- vGA LTes % A48
USE IEEE.STD LOGIC 1164.ALL;
USE IEEE.STD LOGIC UNSIGMED.ALL;
ENTITY COLOR IS

PORT ( CLE, MD : IN STD LOGIC;
HS, V8, R, G, B : OUT STD LOGIC ): -- {THAREIZBRLL. &, =4
END COLOR;
ARCHITECTURE behav OF COLOR IS
STGNAL N1 VEL FCLK, COLK . STD LOGIC:
SIGNAL MMD : STD LOGIC VECTOR (1 DOWNTO 0);-- A RafiE
SIGNAL FS : STD LOGIC VECTOR (3 DOWNTO 0);
SIGNAL CC : STD LOGIC VECTOR (4 DOWNTO 0); -- fTEIZF/TEREER
SIGNAL LL : STD LOGIC VECTOR (8 DOWNTO 0); -- HE:H/EREER
SIGNAL GREX : STD LOGIC VECTOR(3 DOWNTO :Lj;—— B &
SIGNAL GREY : STD LOGIC VECTOR(3 DOWNTO 1);-- v ER&E
SIGNAL GREP : STD LOGIC VECTOR (3 DOWNTO 1) ;
SIGNAL GRE : STD LOGIC VECTOR (3 DOWNTO 1) ;
BEGIN

=RB (£) <= (GRBP(Z) ¥OR MD) AND HS31 AND VS81:;
=RE (3) <= [(GRBP(3) XHOR MD) AND H31 AND WVE1;
=RB (1) <= (GRBP(1l) XOR MD) AND HS1 AND VE51:

PROCESS ({ MD ) BEGIN
IF MDTEWVEWNT AND MD = TOT THEM
IF MMD = "10" THEN MMD <= "00";

ELSE MMD <= MMD + 1; END IF; —— =R,



END IF;
END PROCZESE;

PROCESS( MMD )  EBEGIN
IF MMD = "00" THEHN GREP <= GRBX; —— I ERSF
ELSIF MMD = "01" THEMN GRBP <= GRBY; - HEERE
ELSIF MMD = "10" THEN GRED <= GRBEX XOR GREY; —— FEfHEHE

ELSE GREP <= "000"; END IF:
END PROCEZS;

PROCESS { CLE ) BEGIN
IF CLE'EVENT AND CLK = '1" THEM -- 13MHz 1350
IF F§ = 13 THEN F& <= "0000"; ELSE F§ <= (F§ + 1); END IF;
END IF;

END PROCZESS ;
FCLE <= F3(3); CCLK <= CC(4d);
FROCESS { FCLE ) BEGTIN
IF FCLETEVENT AND FCLE = T1' THEN
IF CcC = 2% THEN CC <= "0O0OOO"; ELSE CC<=CC+1; END TIF;
END IF;
END PROCESS ;
PROCESS( CCLE ) BEGIN
IF CCLETEVENT AND CCLE = "0' THEN

IF LL=451 THEN LL<="000000000%"; ELSE LL<=LL+1l; END IF;:
END IF;



END PROCESS;
PROCESS [ CC,LL | BEGIN
IF ¢C > 23 THEN H3l <= '0'; --{7EIF
ELSE H31 < 'l'; END IF;
IF LL > 479 THEN Vsl <= '0'; --HE#F
ELSE Vsl «— '1'; END IF;
END PROCESS;

PROCESS (CC, LL) BEGIN
IF CC < 3 THEN GREX <= "111": -- PR
ELSIF CC < 6 THEN GREX <= "110";

<
EL3IF CC < 9 THEN SREX <= "101";
EL3IF CC < 13 THEN &REX <= "100";
<
<

ELSIF CC < 15 THEN GREX <= "011";

ELSIF CC < 18 THEN GRBX <= "010";

ELSIF CC < Z1 THEN GREX <= "001";

ELSE GREX <= "000"; END IF;

IF LL < &0 THEN GREY < "111"; -- UEF&ZE

ELSIF LL < 130 THEN GRBY < "110";
ELSIF LL < 180 THEN GRBY <= "101";
ELSIF LL < 240 THEN GRBY <= "100";
ELSIF LL < 300 THEN GRBY < "011";
ELSIF LL < 360 THEN GRBY <= "010";
ELSIF LL < 420 THEN GREY <= "001";

ELZE &REY <= "0O00"; END IF;
END PROCESS;
H3<=HS1 ; VS<=V3l :R<=GRE(Z) :5<=GRE(3) ; B<=GRE[1l);
END hehasw;
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