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[ 6-1]
LIBRARY ieee;
T3E ieee.std logic lla4d.all:
LIBRARY 1lpm; --¥TF LPMEE l
USE lpm.all:; --3TF LFMIEFFE
ENTITY CNT4E IS--F#FiE 0. FPEpiEsE. BTEME . RRETIEZTNETE] hnsHEssl
PORT (aclr, clk _en, clock, sload, updown : IN 3TD _LOGIC ;

data : IN 3TD LOGIC ¥ECTOR (3 DOUNTO 0);-- 4{fnEs

cout : OUT $TD_LOGIC : - - it
q : OUT STD_LOGIC VECTOR (3 DOWNTO 0) ) :--1tEr8s&iH
END CNT4E;

ARCHITECTURE SYN OF cntdb IS
SIGNAL sub _wired : 3TD_LOGIC ;
SIGNAL sub_wirel : S5TD_LOGIC_VECTOR (3 DOWNTO 0O):

COMPONENT lpm counter --LL T REREERIER
GENERIC (lpm direction,lpm port updowmn ,lpm type : STRING;--EHIEN
lpm modulus, lpm width : NATURAL ) : --HHEN
PORET (sload, clk en, aclr, clock, updown : IN 51D LOGIC ;
Ccout : OUT 3TD _LOGIC ;
g : 00T STD_LOGIC VECTOR (3 DOTWNTO 0O):
data ¢ IN 3TD_LOGIC WECTOE (3 DOWNTO a0 );
END COMPONENT
BEGIN
cout <= sub_wirel; o <= sub _wirel{3 DOWNTO Q) ;
lpm_counter component @ lpm counter GENERIC MAP | --SEEEf{EiEA]
1pm direction =» "UNUSED™, --BH AT A
1pm modulus => 12, --FEMAR 12118088
lpm_port updown == "PORT USED™, --TER i+ 2
lpm type == "LPM _COUNTER™, -1t EEEER
lpm_width => 4 ) S - T

PORT MAP (sload=>szload,clk en=>clk _en,aclr=raclr, clock => clock,
data => data,updoim => updowm, cout=>zub wirel,q => sub_wirel);
END 3¥N:
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LIBRAEY ileee;
USE leee.std logic 1164.all;
ENTITY CNT4BIT I3
FORT (CLE,RST,ENA ,5LD,UD : IN Std_logic;
DIN : IN std_logic_vector{E DOWNTS 0); CouUT @ OUT Std_logic;
DoOUT o OlTE Std_logic_vector{E DOWHNTS 00 ) ;
END ENTITY CNTARIT;
ARCHITECTURE translated OF CNT4BIT IS
COMPONENT CHNTA4R
PORT f{aclr,clk en,clock,sload,updown @ IN 3TD LOGIC ;

data : IN 5TD LOGIC VECTOR 13 DOWNTS 0 ;
Cout rOuUT STD_LOGIC i
o : OUT 5TD LOGIC VECTCR (3 DOWNTS 03) ;

END COMPOMENT:
BEGIN
Ul : CNT4E PORT MAFP (sload =:» 3LD, clk en =»> ENA,aclr =» E3T,
cout=>CoUT, clock=>CLK, data=:DIN, updown=:>UD, Jg=>DOUT) ;
END ARCHITECTUEE translated;
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[ 6-3]
LIBEAEY IEEE ;
2R IEEE.STD_LQGIC_llﬁq.RLL H
Uk IEEE.STD LOGIC ARITH.ALL ;
ENTITY MUILTZ IS
PORET (Al,Bl1 : IN SIGNWED{T DOWNTC 0O)
El : OUT SIGNED {15 DOWNTD 0O)) ;

END
ARCHITECTUEE bhv OF MUIULTE IS
attribute multstyle : string;
attribute multstyle of Rl : signal is "LogIC";--{fHPEBEFEHEHREESE
BEGIN

El <= A1 * B1 ;
END bhv; Al s X 8 X 8 X

Bl 6A_ {9 X 34 X

Rl 192 X 7662 ¥ ETDA X
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Pl SEade
Quapr tus [E &4t Version
Romrrsann Blame
Top-evel Entiby Name
Faumey
[ ]
Tirning Miodels
Total lagic elements
Total combinational funclons
Dedicated logic registers
Tatal regeters
Tolal pins
Total virbuad pins
Toisl mamary bits
Embedded Mulbiplier 9-bit slements
Totsl Plis

B 68 meRPEERTAEREEIERIERS

sucesssfil - Wisd May 31 20:17:39 2017
13 0.0 Bukd 162 10/2373013 51 Ful Verson
MULTE

MULTE

Cycone [V E

EP4CES% 2308

Firad

95 [ 55,856 ( < 1 %)

55 / 55,856 ( < 1%)

055,855 (0 %)

(]

/RS0 %)

(]

02,796, 160 (0 %)

0308 (0%)

nf4{0%}

Flow Status Suicessful - Wed May 31 20:19:55 2017
Qs [T B8t Viersion 13, 1.0 Buddd 162 102372013 5] Full Version
Revigion Mama MLTE
Top-evel Entity Name HMLLTE
Famiy Cydiana [VE
Device EPSCESSF230a
Timing Models Final
Total logic elements 05585 (0%)

Talal combinational fun:ctions 0 55,856 (0 %)

Dedicated logic registers 0 /55,856 (0 %)
Total regesters a
Total pins 32 f325( 10%)
Tkl virbual pins a
Tatsl memory bits 0 2,396,160 (0 %)
Embedded Multicher S-bitedoments 1/308(<1%)
Tatal PLLs 0/4(0%)
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" Settings - MULTE =8 ®”
| . : .
| Categesy: o More Analysis 8 Synthesis Settings P
GFLHH Specify the settings for the logic options in your projech. Assignmenits made to an indrvidual node
or entity in the Assiorenent Editor vell override the option settings in thes dulog beo.
Libraries Specfy options for o
4 Cperatng Setings and Condibons Siffect VOM or EOIF -
optian saitinga:
Votage DptmiEaton Tedw e
SREPFTERES IHeamae; Seltting: e
4 Compdabon Process Setings Speed
Early Tl'l'l'lg [ Al ROM Repaacement on
Tricrasmerntal Complaton 2 Halsneed ALt Repturos Sharng Off
Fhysical Synthess Cobmaations Area Suste Shif't Riegeter Replacement Auitn
# EDA Tool Settings Bk De=sigey Massing Bt
Design EntrySynthess | Timing Driven Syl Carry Chan Length by
Smulaton 2 Clock MUY Protection on
m{\:;ﬁuwn Power-Lip Don't Create Ded Mades for IP € off
4 Analysis & Synthesis Sattngs | Perform (D5 Block Balandng D5P bods
VHER Trput PowerPlay power ol Casabde Fegsior Mergang Across Herarchies L B
Verlog HOL Input e e LA Extract YHOL Stabe Machines On
Do il P s b, |Iﬂt Sattings... | Exctract Wardag Stabs Mackarsy On

[E6-10  i%$FDSP Block Balancing)DSP blocks
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6.3.1 FIEH S X HAE AR
1. .mif A H

(1) EEmEE.

) DATATHE. mif
Mﬁ'|4|1‘l|12|d|d|¢!|+l|ﬂ'|
[ B BC 92 98 (9 |AS AA
08 B0 BS BC 1 06 CB DO DS
10 DA DE E2 [EE |EA ED |FO |F3
18 F5 F& FA [FB FD FE (FE FF
20 FF FF [FE [FE |FD FB |FA [FB
22 |Fs F3 0 ED EA B8 B2 DE
30 DA D5 D0 /CB [CB |C1 BC BB
s B0 AA AS 9 |38 &2 BC (86
40 7F |73 |73 BD &7 B1 (SA |55
48 F 43 (43 3F (18 M F 2A
50 25 A 10 .19 15 12 o |OC
58 0A 07 05 04 02 1 01 |00
[ 00 |00 :m :::n 02 04 :13-5 o7
Isa 0A OC OF 12 18 (18 1D |A
70 25 ZA |F 34 (1@ F |43 |48
78 &F 55 |SA 51 67 ED |73 |79
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6.3.1 FIEEAL SO R HAE R
1. .mif &R

(2) XHEEFREE.
[l 6-4]
DEETHE=128; //ENEEE, RTEMpEHE -

WIDTH=8; //RiEEHREE
ADDRESS RADIX = HEX;

SANERRZER,  pmxFomiAE T R EE R
DATZ RADIX = HEX; //TEiffiigzesl
CONTENT  //Ith 7 iEiA]

BEGIN /R gE]

0000 = 0080 ;
0001 : 00B&;
0002 = 008C;
. (HHEEEE)
Qa7E - 0073;
Qa7F -~ 0079;

END;



6.3 LPM_RAM A& F v

6.3.1 ANURAL ST B A AR
(3) MEZESEM.

(4) HH.mif 304 sE,

THE REE BLQ

DEPTH = 128;
WIDTH = 8;
ADDRESS_RADIX = HEX;

= - DATAH_RADIX = HEX;

COMTENT BEGIN
- Niaa : RRRD;
00Oz DREG;
_;Iliigl s Doe2 : ABBC;
; T EENET | .nm : IIWE :
= s : AEOHE;
naes : BBEYE ;
R, m naas : BBAL

0007 : B0AA;
w0 ® 0888 - DOBO:

wiEist,  [FREH <]
BO7E : BO73;

il | Hhe O07F : 0079;
[ wmr | i | END ;

(-
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6.3 LPM RAMZEAEHL

6.3.1 WG SO R A R
2. .hextg A4

6.3.2 LPM_RAMA)i%E 5 H

€4 MegaWizard Plug-In Manager [page 2a] 8 |
Which megafunction would you ke to customize?  \yich device family will you be using? I_Erdmel"iE -]
Selact & megafunction from the k=t beleny -
a X Which type of cutput file do you want to create?
Al TLENE MUMNE =
: : @ VHDL
T4, ALTUFM_PARAIE
ALTLFM_SPY | © Verfog oL
*%, FIFO What name do you want for the output file?
o FIFD par titariey Do LPM_MDRLAM 1P I"L]
H'-"“-S"'F'“EG | Dutput files will be generated using the dassic fle structure
B i | 7] Retumn to this page for another create operation
“%, RAM: 1PORT |
; - Note: To comple 8 project successfuly in the Quartus IT software, your design
S RLAM: 2-POR flkes must be in the project drectory, in 8 lbrary spedfied in the Libraries page of
*%, ROM: 1-PORT the Options dislog box (Tools menu), o a library spedified in the Libranes page
2 ROl MPRET | of the Settngs dislog bax (Assgrments menu).
o, ROM:

[ 6-14 RO LPM RAM




6.3 LPM RAMZEAEHL

6.3.2 LPM_RAMA)i%E 5 H

'Z) RAM: 1-PORT

Currently selected device famly: e v E
[¥] Mabch project/default
o wide shouid the g output bus be? B = [t
e mruaery B-bad woe s of memony? 138 - wonds
Paote: You could enter arbitrary values for width and depth
What should the memory block type be?

& Ao MLAR 3
M4 LCs Opions. ;

Set the maximum biock depth in. Auto

#ren

Elnenhi el IR

v Weres

fihat doddng method would you e to use?

Sngle dock
@ Dual dodk: e sepacate roul’ and ‘outpul’ dodks

[E 6-15 87 RAM 23y
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6.3.2 LPM_RAMA)i%E 5 H

] L | L e T LT LA TP LA
FaMIP

Create one dock enable signal hor aach
ok, signal,  All negisterad ports sne
condroled by the enabls signal(s).

Sngle Port Raad-During- Wit Opbion

e gheadd the q ol be wher m
reading fTom a memony kocstion being
writhan ko

E 617 wEES A B ZL/FE1HE: Old Data



6.3 LPM RAMZEAEHL

6.3.2 LPM_RAMA)i%E 5 H

Do yous weanit bo specify the indtial conbent of the mesmory?

RARMIF
) Mo, leaes it blank:

7.
W
middr 5.0 AH

HH =

B

128 Wonds

%) ¥as, use this il for the memory content: data
{¥iou can use & Hexadecimal {Intel-format) Fila [.hex] or a Mamory

Indtiskzation Fée [mif )

File name: | [DATATYE.mé
W
= alloww En-System Memory Cortent Edbor bo capbure and updabe conbant

independenthy of the sysbem chock
The ‘Instance 10V of this RAM is: MRM |

= 6-18 REMR T I R E R e
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6.3.2 LPM_RAMA)i%E 5 H

= 6-10 /R FEEITH] RAMER
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6.3 LPM RAMZEAEHL

6.3.3 JiALPM_RAM

EWWEP

‘-‘."’;gﬂ

| |
00,01 X02 03 ¥ 04 X 05 X06 X07 X 08 X 09 X 00 §01 } 02X 03 § 04 X05 X 06 X 07 X 08 Y00 Xaa 08 X 00 fo1 £02 X 03 04 4,05 £ 06 %07 108 X 09 X X
ADXDS X0A {37 3,74 49 XDE 13 % 48 X 70 X B2 KE7 ), 1C X 51 X 86 A8 Y F0 ), 25 X 54 X&F Hca )\ X 2 X63 §,98 }/cDX02 X 37 X6C Jiat D6 Y08, &

§ =ED €3 O3 €0 £33 €3 €5 (0 € 3 € €3 03 3 €73 63 (5 08 13 £3 €3 G 7 G5 €3 68 03 £ 60 £5 €3 €3
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6.3.4 FIVHDLACIS IR fif 2% UL & B AT a6 4k X n#k R ik
[ 51 6-5]

LIBRARY TIEEE;
USE IEEE.ETD_LDEIC_llE‘E.ALL;
USE IEEE.STD LOGIC ARITH.ALL;
USE IEEE.STD LOGIC UNSIGMED.ALL;
ENTITY RBMTE IS5
PORT (CLE,WREN : IN 5TD TOGIC;
A : IN ETD_LDGIC_VECTDRI[E DOWNTO Q) ;
DIN : IN S5TD LOGIC VECTOR (7 DOWNTO @)
g @ OUT STD_LDGIC_T.TECTDR{T DCWNTO O));
END;
ARCHITECTURE bhwv OF RZM7B IS5
TYPFE G ARRAY IS ARRAY(0 TO 127) OF STD LOGIC VECTOR (7 DOWNTIO 0);
SIGNAL MEM : G ARRAY; ——EXESMEMIEHEIREF RPIEXFEEEe array
abttribute ram init file : string;
attribute ram init file of MEM :
SIGNAL IS "dataTxB.mif": ——I0&EEiis{y i
EBEGIN
FROCESS (CLE) BEGIN
TF RISTHG EDGE (CLE) THEMN
IF WEREN='1"' THEN I-iEI-i{CDNV_IHTEGER{R}}{= DIN; ENMD IF;
END IF;
IF (FALLING EDGE (CLK)) THEN Q<=MEM (CONV_INTEGER (&) ); END IF;
END PROCESS;
END BHV;




6.3 LPM RAMZA

R

6.3.4 FIVHDLAVS R 7 a5 LA K FAIEEAL SR IN#eR id

Top-evel Entity Name

Family

Device

Timing Models

Total logic elements
Total combinational functions
Dedicated logic registers

Total registers

Total pins

Total virtual pins

Total memory bits

Embedded Multiplier 9-bit elements

Total PLLs

RAMT78

Cydone IVE
EPACESSF 23R

Final

1,337 /55,856 (2 %)
83275585 (1%)
1,032 /55,856 (2 %)
1032

25 [325(8%)

0

072,396,160 (0 %)
0/308(0%)
0/4(0%)

621 10 5-10 ALRFHF T HEMERS

Top-evel Entity Name

Famiy

Device

Timing Madels

Total bogic elemenis
Total combinational functons
Dedicated logic registers

Total regicters

Total pns

Total virtual pires

Total memory bits

Embedded Multipiier 9-bit elements

(Total Pils

RAM73

Cydone IVE
EP4CESSF23CE
Final
0/55855(0%)
055855 (0%)
0/5585(0%)
0

25/325(8%)
0

1,024 /2,396,160 ( < 1% )
0/308(0%)
0f/4(0%)

(5] 6-22 0] 5-10 e R A RAM FIERIEIR S



6.4 LPM ROM#EH 7~

6.4.1 {45 IE5%2{5 5 KEREIT

"X MegsWizard Plug-In Manager [page 5 of 7] (2] ® |

'£j ROM: 1-PORT

Do yous want bo spedify the rstial conbent of the memory?

Mo, leave it blank

IniEalze memmory content data to X4,.X on
Doweir -5 i sl bion

@ Yes, use this e for the memory content data

(¥ou can use a Hexadecmal (Tniel-format) Fis [hax] or a Memary
Initiabization Fie [.mif])

Fle naeme: | DATATKE, mif

The inial content fle should confiorm o which port's P,
ey POET A
dimensons -

[&# Abgw In-System Memory Content Editor to capture and
= update content ndependently of the system dock

The Tnstance [0 of this ROM is: ROMS

Bl 6-23 AR E RS R E R ihe ROMAE
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6.4.1 {45 IE5%2{5 5 KEREIT

[RUASE € EFE R
(Hahh % = 28) i ROM

B{rDvA

E 624 PR R R a iR E

i
ok



6.4 LPM ROM#EH 7~

6.4.1 {45 IE5%2{5 5 KEREIT

SUTPUT g CLROUT
waiia AR
e M
CNTTB
b C——E— ] clock WA
L (— ;

1
oy &

RO
addressgs 0] o _Eﬂ.ﬂaﬂ-:f—{ o | i
= S ...qT'G-'....
ol =
clk_en E i
sl E ¥
ncipck
L Shock type AT
: RGT :ﬁﬂi’%}g—
(=
. ] L

[E 6-25 IFekie= a2 esmiE/rIgE




6.4 LPM ROM#EH 7~

6.4.1 {45 IE5%2{5 5 KEREIT

H‘UD‘: !-EIB-I.E ?-5:5!-! J-H?Lﬁ 5-1|2I.EF E-‘lll.ﬁ 768 us E-Q'IFLE ll:'-ﬂ;"hﬁ 1!-5‘-21!
Name :

L

: o0 Xoukoz RN oi Koz )03 Ko+ X 05 X0 407 os X o3 §oa o8 Xoc Xoo foe YoF X10) u
I CORECTRERD €3 €3 € €3 €3 € €3 €3 €0 & (1) €3 €3 @Y & €3 € G5 &), 0E

[ o-26 B 25 Rl {HEET

EEPFPFPE
5




6.4 LPM_ROMH] %€ fil| M1 FH 7~ il

6.4.2 IF5%{55 KA 214 SEBL AN I

214 SignalTap 1T Logic Analyzer - D:/LPM_MD/SIN_GNT - SIN_GNT - [output_files/SIN_stpl.stp]®
Fle Edt View Project FProcessing Took ‘Wiwow el §)

| Instance Manager: E @ ] ﬂ Ready to scquire @ X | JTAG Chain Configuration:  JTAG ready
BlsMTi  Motrunnng 690 cels 61440 bits 0 blodks -

Device: | @L: EP3CSS/EPSCESS (Ox020F5000)

.| [z2] sormanager: [&] [B] :APM_MOjoutput_fes/s

lag: 201 TSR3 Z3:41:18 1

Type |Atias|  Hame l15-u 151 152 453 154 155 156 1*5:'? 138 158 180 181 182 163 184 185 186 1€
4 AR % _04h ¥ 05h 3 06h § OFh X 080} O8h 3 Oah % 08k X 0Ch X 0Oh ¥ GEh J 0Fh A 10h % 11k % 12h X 130 ¥ 14n )
4 g W B2h X 98h X OER X ASh ¥ Adk { Boh 4 Beh ¥ BCh ¥ Cih 3 CBh X CBh )X DOh 3 O5h i Duh ¥ DER X EZh 3 E6h )

[ 6-27 FeRIE=m =24 T] SignalTap 11 RTINS E



6.4 LPM ROMK]E}

31| 045 F 7= 1]

6.4.2 IF5%{55 KA 214 SEBL AN I

Iratanoe Manage: I"-'q. .i_'}.' - '!’.] & B E _‘.u:. ¥ | JTaG Chan ConfiguraSion:  TTAG ready
LEs: £30 M Iu! Bt E-Eﬂi
430 ool AN T

. | [p2] s0F Hanager: (&) (8] oerrm sz flesspi ool

[ 6-28 [FEE{E= %507 SignalTap 11

T R



6SEERGFHARBFE X EREFNA

1) FTHAERGAFEETTHRET D,

i

r
== [n-System Memaory Content Editar - D-/LPM_MD/SIN_GNT - SIN_GNT o|E] &
I 1
= e e = JTAG Chain Configoration:  JTAG ready | x
Instance Manager: (¥]| [W}| W | [El| Ready i acgure @ = : : |2
r - — . . - - - .- B — . = o 1
Index Instance I Status widh Depth 1o | Herdware: (LISR Sasler LUEF.0) | | sevp. |
Q FM7E Het munrng & 1% RA | Device: @1 EPICSSEPACESS [D0a0F5000) v | [ Scan Chan |
| Fie: ]
. m ] L —
Ewitance 0: RM78
Qooa00 B0 86 BC 92 58 SF AS AR MO BE BC CL CE CEA DO DE DA DE E2 E6 EL FD FO FA FE PH ... cccaranass apEmaTEa im A
00D0ls FA FB FD FE FE FF FF FF FE FE FD FR FA F8 F5 FS FO EDEA E6 E2 DE DR D5 DO CB .oueiioonisesanassasansin
DODOS4 C6 C1 BC B6 BO AR AS 9E 98 82 BC 86 TF 79 T3 6D €7 61 5k 55 4F 49 43 3E 39 34 .oeveewsnenos yamgaZlUOIC>94
0o004e 2F 2R 25 21 10D 1% 15 12 OF OC OR 07 05 04 02 01 01 00, 00 00 D1 01 02 04 D5 07 F*El. .. uiucsessnnssnnunans
DODOEE OR OC OF 1215 19 1D 21 25 2A 2F 34 39 3E 45 49 4F 55 54 61 67 6D 73 79 .oveens %=/ 493CI00ZagEaY

[#] 6-20  In-System Memory Content Editor #5385 , A FPGA HIf] ROM =B 51iE

(2) EEXROMHIHHE .



S ERGF MR BRI B B4 N H

(3) BHIE.

Instance 0: RM7E

o000 11 .11 11 11 11 11 11 F.ﬁ BDO B6 BC-Cl C6 CB DO D5 DA DE E2 E& ER ED FO F3 F5 F8
0000la FA FD FE FE F¥ F¥F EF FE FE ED EFB FA F8 F5 F3 FU ED ER E6 E2 DE DA D5 D0 B
000034 Ce C1 BC BE& BO AA AS SE 928 92 B8C 86 TF 79 73 6D &7 b1 SA 55 4F 49 43 3E 39 34
00004 2F 2R 25 21 iAD 19 15 12 OF ©C QR OF O5 04 02 01 01 OO0 OO0 00 01 0L 02 O4 05 47
000063 OA OC OF 12 15 18 1D 21 25 2A 2F 34 39 3E 43 49 4F 55 Sh 61 &7 6D 73 75

B 6-30 TEUIFEREEIT FIRER A FPGA HfY ROM F
Type | Alias

ANNANNNANNS

5] 6-11 SignalTap I MK AI8IE S

(2

(4) %\ %ot B8 SCf .



6.6 LPMx A\ 2\ S AH 1 H

6.6.1 B IR A ABUHI T

Which megafunction would you Be to UStomize?  \Which device famdy wil you be using?  [Cydone IVE

Salact & megafunction from the st below
Which type of output file do you want to create?

) . “ & i
"
¥4, ALTLVDS T s
¥ ALTMEMPHY ) yerkagia
“i ALTOCT What name do you want for the output file?
-. ALTPLL D: LPM_MD/PLL20M
¥4, ALTPLL_RECONFIG Cuitruit fles wil hee nenerated dsinn e Aasse fie et

(B 6-32 JAEESIHER ALTPLL
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-Ja ALTPLL

Able o implement the reguested PLL
General
‘ihich denvice speed grade will you be using? [E ']
USE mililary Bemigesr Ature randgs deveiss only
bt i the: fremuency of the inckd rput? 0 |H-n -r|

E 633 JAERASSITIP inclk0 ) 20MHz
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e T Able to implement the reguested PLL
LLAN
Optonal Inputs
meld Traquancy. 20000 Wz Create an plena’ Input to selectively enable the PLL

Cippration, Miods Mocmas

I

(s
]
)

[¥] Creste an “areset input to asynchronousty reset the PLL
[] Create an ‘pfdena’ mput ta selectreely snable the phass frequency detectar

& | Byt Fn o

I
| 0 e

ST

5[

=
=]

Lok Output
[¥] Craate Toded output
[7] Enable self-reset on loss lock

634 EFRITERRETHIES

c0 - Core/External Output Cleck
PLL20M Able to mplement the requested PLL
] Lise this dock
EIRLE Requested Settings Actual Settngs
@ Enter output dock frequency: 0.003 M --] 0, 002000
7 Enter output dock parameters: ’
Clock: dhvision factor L L=<y ]| 1000
Clodk phase shift 0,00 5 ';i‘.'ﬂ "‘l 0,00
Clack duty opce (%) 50,00 - 50,00

[E 6-35 &5 o0 glmitsfgE 0.002MHz
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' c1 - Core/External Output Clock

PLL2OM Able to implement the reguested PLL
[#] Lisa this dock
Clock Tap Settings
Requested Settings Actual Settings
@ Enter output dock frequency: 195 Mz v 155.000000
Enter oulput dodk paramefers: - =
Chock: multiphoabion factor - :
Cladk desision factor 1 : ufic't??_. 4
Clock phass shift 8.00 : &g: 0.00

[ 6-36 RLE T EIHHES ol
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SUTRIE [ AAS.H

PLL2OM nput 20MHE, Cutput e 0=2HE ‘
CHTTB
ql._'r D] CLITEIY ﬂ“ M
nc i) 0 heck R —

incikD frequency: 20 000 MKz . cou
Operabicn Mode: Homal £t 1 ciken i
ik | Ratin [Pn isgifoc me) gl r
| c0 | eropen) 0.09 | £0.00  —
ETEITETS

e W
Rt Cy elang IVE EM ‘:,_ﬁ.r_,_l fTEL ART
RST I:»—‘ﬂ?‘—%:ao— *J;
- n | 3
CLK |:>_N‘5,J_I o ;

B 637 FH 7 ERATHFREM BTS2 5= 2 Eedm i
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6.7 In-System Sources and Probes

Editor HE

(1) ZEWME&K i # AIn-System Sources and Probest®it .
(2) WESH.

-’a In-System Sources and Probes

! Currently selected device family: | Cyone 11
[+f] Manch project/default

JTAGT

= probe{15..0] Do you want to specfy an Instance Index?

& Mo, assgn it autcmatcaly
) Yes, use this number |0

The Tnatance I0° of this natance (opbonal):  3GTT 4 charaChsrs
Harw widhe should the probe port be? [16 v | bits
Haow wide should the source port ba? [3 'rlbiu

[#] 6-38 79 In-System Sources and Probes I8R5 BFEE



6.7 In-System Sources and Probes

Editor HE

(3) EFEMAN HEERGIERL .

JTAGT

probe]15.0]

sourca[2..0] "

.0




6.7 In-System Sources and Probes

Editor HE

(4) JAHIn-System Sources and Probes Editor.

{#8] In-Systern Scasrces and Probes Editor - Dy/LPM_MDL/SIN_GNT - SIN_GNT - [Spflspf]*

Fle Edt Wew Piocewing Took Wndow Help T
instance Mansger: [W| [} @ | (kL[S Resdy 1o acoure ahj x [
Probs resd nterval Evenit kg Hardware: |USE-Blaster [USE-G]
Current interval: 0 samples per second Mendmum sie 18 T_'; Device: | EPIC14/EPACE LS [l 207 X600
b, ) Save data to event log Fie: (2] D:APM_MDL/SIN_GHT.sof
Jr—
B Hoel 1 e Fovermpmpgem
Index Irestarsce 10 Status Sources: 1 Prokess: 16 Hame
Eo BT ot P 3 1€ JTAG LirstS attsource o
FALE
Index Type & Rame Data ,‘“ 'F‘ "1."' :13 'jlz 'III' IIIE;I '? 1P ;"
P15 ¥ cour 0
P{14.8] *‘? +- ARfs, .0} I ™ k R o', R - 3 ‘J; S Xh ) TDh ) Erh ) Fh -:‘ 20
PI7.0] t‘? = ofr.m BCh Fah I Fay I F&h I Fh L__FRh ) Fbh A EA 1 Eh A__EX A__DEh
Lo ) == RET 1
51 = - ] 1
o - O

[#] 6-40 In-System Sources and Probes Editor BT &R
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S, = Asinat = Asin(2nf,,1) (6-1)
8 =Zuf .t (6-2)
N =Guf T o= 2 o (6-3)
S
A _y a8 -LHH B =g-".fﬂ (6-4)

S, =Asin(8,_, +53}=Asm|:§-(ﬁ s +EH‘}] Afia(Bo, , +Bus) (6-5)
é. :
355-1 'ﬂf' 2" (6-6)
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IR _— o B A LR ¢ -I—;
3 }““# T "
Mt g r : B AL
ok It Akt
SIS 2
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.:..rEl_ (6-7 )

fm=f‘—‘f‘ (6-8)
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A31.0) G AR _J

B[31..18| —

oy f i sin_rom
. | (%] o ADDER32 DFF32 o i !admss[g S go o
| oo ) Th———x datgaf31 Olr: —tdataf31 0] I A |
1 y . -2 |
Fete . —SPUL g Clock N A rasulifi 0 —{ clock al31.0] : 5 .
E ) (£ I . s °z |
Br1.0) ngsd BT { = :
J R i b2 |inclock .

r: |ner Block 1ype. ALTO

| FLITHiE ",_::._' m-:::w =, _j L = —————
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ra
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8 onag 32 [ FEGTE | %2
32 p3g o2+ S DN DoUT| <288
LOAD
| ors
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[ 6-6]

LIBBAREY ieee; --HeETThERE p
USE ieee.std logic 1164.all;

ENTITY wgaV I35
Port ( clk50MHz :=: IN S5STD LOGIC:
ha, Ve, r, g, bz OUT 5TD L.OGIC ):

END wgaV:
AECHITECTURE modelstru OF wgaV IS5
component vga&40430 ~-VCAT TR R
PORT{clk : IN 5TD LOGIC;.
rgbhin : IN 5TD LOGIC VECTOR({2 downto 0);
hs, v3, r, g, h.: OUT 5TD LOGIC;.
hcntout, wventout : OUT 5TD LOGIC VECTCR (9 downto 0) | B
end component;
component imgrom ——Ef2FEroM, FiBsEafu Mtef 12

PORT (inclock : IN 5TD LOGIC:.
address : IN 5TD LOGIC VECTOR(l11l downto 0):
g = OUT 5TD I.OGIC VECTOR(Z downto 0O) ):
End component;
signal rgb : 5TD _LOGIC VECTOR(Z downto 0);
gignal clkiZ5MHz : std logic;
gignal romaddr : 5TD I.OGIC VECTIOR(1l downto 0);
gignal hpos, vpos : 3td logic vector(9 downto 0);
BEGIN
romaddr <= vpo3a (5 downto 0) & hpeos(d downtoc 0);
procesg (clkb0MHz) begin
if clkS0MHz"event and clkidMHz="1"'" then clkZiMHz<=not clkZiMHz; end if;
end process;
i wga640430 : wga6d40430 PORT MAP(clk => clkiSMHz,rgbin => rgb, hs =»> hs,
v =» w3, r =>r, g=>4q, b = b, hentout =»> hpecs, wvcntout => vpcoa):
1 rom : imgrom PORT MAP({inclock => clki25MHz, address =»> romaddr, g => rgb);
end;
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