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1 DHE=

1.1 FEkEY

NI 2 Google Chrome X Wi #% N B 1 —N/INIFRR, TETHRMLES 2 S %, 3%
TS B R TS /N R, CAESRYE BTN S e 1a] . an N BT, B RSRE
%, FIAFRIHAEH Chrome WEAF. WEXH /N2 — RIS T (T-Rex)
FH b m] CLE i b A2 % N chrome: //dino KVHH /NI . %k 2 Google 7£
2014 FH KM, HT Chrome RFINEARHITAT, DTN ANH. #2018 4
P, iR H BT 2.7 /2K

W

No internet

Try:
* Checking the network cables, modem, and router
* Reconnecting to Wi-Fi

ERR_INTERNET_DISCONMNECTED

1-1: Chrome B4 5 1H

PEARH A g . N2 — ELIRRTH, DuoCld 2 S o B s BhEk . 1% T i
PORBETHE AN e, BOZEE, NI REE IR . RN
Bl BRSSP E R, 75 BN B S B R AR R AT BTG . 4
FHE N B PR, RIS 20k P RS > (HD NSRSy, 30 A 2
HESE, DA Mg B 10 3 ORI 5058 BLAR GG -

HI 00535 00042

GAME OVER

1-2: /NRY I iRk 4 TR A

TER %% RS B 70 B AR, AT 45 2038 Chrome HIWE % 10 FH P AT

Y5l tinhttps: //chromedino. com/
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1 MEHZ 7

£ Microsoft Edge W] Chromium W%J5, Microsoft i T 5/ A LIS
Wk, M—4Ecl 1 =48, Wil edge://surf Vi,

1.2 EFEERE

BT HN T FPGA JFR TEAZ, MHRAH —DMAMALER, RIERIHER, '
SERIEIH KA E ARk b BB RP T SO SR B AR LR S, T H
MNEAE KT, TN FEIE —EMEE, WA, SEmBONRE R, £
T30 H rh AT DL BRI HE P DA 4 UK

1.3 WHEAZR

AITH K EARZAE FPGA ESEIl— M7 JE NIk, SRR e VGA i
. PS/2 #EMAMESSEFHME . EkIiae b, SN =FOATE &R R
HSBENLH IUEAS/N R TE, DU AT DA /N2 e B R BB T Sk i . Ui xR 1 4071
T SR, b N R A B OREA RS sh A, M A REALASTEE, TR
HH SR 2 WA mac. RS /N KIS R B bk, & s mTiE 9999
(AEHABE10000-5), 7E SWORD 19/ \ i 3% g ir ] LB RAE e
SMERIES. A4, DBREESHEMR, MERESBEEAMEE, T,

K] 1-3: SWORD #k_F ik )iz i e A

Ak, BEAE I TE R RIT K, BETR =B TR R R, R&WKETHD
1] FPGA JF &R . FARPUKE/INRY el sk 2 B 21 71X BRI T Spartan-6 [ Espier 3 F. 3¢
TEMFHEMGEEB/AE T — SRR,
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1-4: Espier 3 bR IE4T A

2 InHEZRAELE

2.1 AN 5EE

WA e, ATERERE, SRR R, M RE&R)E, B7° GAME
OVER, ZAEEMAIAEBIT 4. N 1 i EBus, AMn] DU 7 i e, ]
LA ASDW B JKLI #%6, JFHORE 1 IRG R S @SN T e L g6, Hhm
EEPER NI R, AN B SCELB R g B, A AR N R ER 1A SR AR
SEM, 1 HHZE A& B mE R /NS AER R R R, R s N
BN AR R . Sibs EETR R, Fr A BRI AT DLUE I BEER R E T, H W] A
BT R R . AMEBEERE R, T RITERS TREE, KPR st
VaT S B, RIS T S EL

RIS NN EMR . OLERRES) W3, W /N AR AL R 2 i
PRI R FEr AL N B TR RS, KRB, ANRAD N SCA BAS L PRSI =AY OB
APA) =RhAetk, Bitaiex . mEERA M, EHEEG =M, kel
IEH AN T AT LUBET, o) g B2 A 3R e 1 W] DA T, S IR 3R g o2l i et
T o T B A FERS AR P LU 16 25 BB BR SR SRt .

/N TEBRER I o SETI A AT X N & R W0 2> BRI 100 B & AR, XA
ek RMEANE 0 B s RS R MERE . & 2R R B JRUR T AR . 0 B E . £
FroE e, HIlBERYIH, HRAERBesmERE, HMYIKRKEE AL,
X 5 SRR TR S AN R . RSN A I e /T H T

fE SWORD R £, 47JF SW0 LT Ja /Rl CGRBD B, MBI FEsE,
AN SZBRERFIBEAS YIS . 7E Espier 3 R R I
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2.2 HENDE

TER @it FIRRE I, AUHE FPGA B R, (EHRFENAT)
Xilinx ISE 14.7 } Verilog HDL H&. FPGA /+F ASIC ALl F A 2 8], lid ] 4
FEThRE, PICASCIL S MR e g7 @8, RO TSR R ST RIS, BT
FPGA MFEEA] H 2 Xilink (AMD HHRIIE) A1 Altera (Intel W), K IEFAH
Y, FA T (B2 Xilinx 137 AR5 mL, BRI SWORD J R R ISE
B2 Xilinx R N T IR, IRAEHEM L H D RFF R tHE % Xilinx. Ik
Ak, ENFATH BT KR Nexys RAIETHIHZ Xilink Artix-7 R4,

-2 LLET FPGA R AefEH ISE JF&, 1 ISE 28T R4t T A2 . ££ Windows
10 FREH#ATHN T A 86 H, 7F Windows 11 T &I TCikAEH .

2.2.1 SWORD

WS ) SWORD JF & # 3T Xilinx Kintex-7 541, #0080 XCTK160T Af
PeftEnk 160K ZH I, Kintex-7 & 7-RFCH P EmhCAS, 10 & N Virtex-7,
O A B B SCHE R Artix-7, BEAMNEH Spartan-7. Xilinx B MAH, 7-RFIBRH
28nm L. 2.

FEATH H Fh A3 2 SR A4

« 100 MHz k%4

« 12 fifh (RGB444) VGA £ KR E/NMY VGA SWords (WA LMEHAME VGA
BIRER)

« USB ¥ PS/2 ##t#: 11

o MRETCUEIEN SR

o MREL 8 A HYE

o Arduino ## 8 4~ LED T ik

o WEITR

T RAGEH IR 2B R B8R, W47 0] DALE W B S R A7 1, AR SRAM Al
DRAM Re#RAEEL 43/t RAM A1 BRAM ¥ Z 5], BFHACH HDMI #10. PR
W2, JEA USB #1055, fE2 G FMRFEE A T UK FESE Z I1ER .

2.2.2 Espier 3

M2, FRIGSLH) Espier 3 /2B B BINTIRFF AR, 3T Spartan-6 R4,
& T-RANM E—K, SSLFM ENHENELMEHER Spartan-3 FEF—PMATTH
Spartan F41. HAZLE ) XC6SLX9 54 9K #ARH T, AfEW LTI A ISE
Wi, 5E4n PASEIATH . Spartan-6 KA 45nm T2,
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nll

Cls[j R’a‘a , g
Y.

0 5G

1 AMERA
LSRR 1" -

2-1: Espier 3 &ML

H 2T RN, B RE RS AR, AEARTH Al DU 20

« 48 MHz It 4t

o 16 fiith (RGB565) VGA #11 (FEAIMEZ VGA B4
o JR4E PS/2 BEALE

o MRECURIEN 35

o WREL 4 MBS HFENDE

o BREK 4 NEHL
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SF’ARTANV

B 2-2: | BB B IR A

Zl‘

IR 5 ANE My AR, BOZAME — AN IR, HAMFRER .. XREIF R
BN Z MR, BTREEERE (BRFIMEERES . 8. THHE5 413
500 76, HHAIFEMRAL 211 Jo. JERMRAHKS TR TEGE, H 2 H IO # te B
I, FTREAFAEIRSN A R o K oRBRVE AT DAHET PR AT RIT R ELE, 44 20K bl i S e = 11
8]
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@O REDMI K30 5G
CO Al QUAD CAMERA

2-3: Espier 3 JF R Wornd. B, PEEREFRS

2.3 KRR

2.3.1 VGA 0O

YWiEA connector {male),
as seen out of 3
manitar cakle

K 2-4: VGA IO REHE

VGA E/Rasf 2 5 Ma SR EREE, Hh RGB ABIME S, R =FZit
WIZ, TR BB E @l F R p P D/A B ARG T HS A1 VS K- Al
HFPES, AT FEAmED
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UoJod >oeg |ejuozuoH
U2J40d U014 |eIUOZLIOH
JUAS |BJUOZIIOH

Vertical Sync

K 2-5: VGA {5 5 P il

W EEFTR, WA, FEARAII FEREEH A, AT ESE
S, R XA DL IE T Bon . X2 BT 1 5B 5% R 02 I AR
K% (CRT), it FRAMKEREG. BT REREE, BrRAETTH. Wi
bt (R Bl T B (W [R], 3 BN ()R AN BE S AT AT P25 11, 3 3t 2 B i 1 o e
(Front Porch) FlJ5id#f (Back Porch). “idyh” —ia R 1 B 70 B TR H
BIRKIEAMIEIE . RS 5 T T . A, Eagsamon, BIFrh
L, Y AE I AR K LR

KT VGA G5 EAER 7, £&H ISR 40P, WA EIR, KR
FNFG Bk RS AR, A G R B A T A B P A RERE S, 750 AT RE ok
EH SR, EM% EAT LRSIk DRI R B C AR FEM CRT, AT
e, VGA I AT AR FEAAR o JF Rk 3 R 75 B4 FEO e B AT se A Am 4 o AT B
KHAWE VGA WRMGERE, FTA SR st #l M S i Hea i, Rl 640x480Q@Q60Hz,
BRI 25175 MHz. SWORD RIS 80 3EAT P IX 5343, Espier 3 SIS 8 2EAT — IR 73
B, ATLUE U RX — i 4h, AAERRZE T AT

2http://www.tinyvga.com/vga-timing
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2.3.2 PS/2 #[O

B 2-6: Mini-DIN (PS/2) 2 Hx~E K

W EEFTR, PS/2 BOEE 6 AN, Hd 2 5. 6 SHlHZREN, 45, 35
98 VCC. GND, 1 S5 F BT EmEdE, 5 5555 .

CLOCK

DATA
_ = = N M ow W e 3,_'
e < < < = < < < < = 0o
g€ = = = k= k= = = = O
_ < < < =< <4 < <4 < I -
I} = = = = = = = = = w

2-7: PS/2 (55 Fae

PS/2 & F 1) B 10 B AT AR PG4T XU [R5 I8 S« HAEARTIE FF R F, Hx
OVEBE T RAREIEAS - WEIFTR, B BG5S NRiliahg, PR TIEE B E
SRR AR A BRUGEEE 1 ARG G208 00y 8 MEEAL. 1 MR 1
MEIRS. RN 1),



15

R E M BEL

2

24

Jt

Kl 2-8: PS/2 ffi Q BEHFEY (15h) ¥

, o + = £ 3
~ [ =1
o]

] =+ <L

-“m“ _m__ﬁ i | s
o

—F w0 I o
N R T
o

Er O m

-m—_- Am—“ﬁ -m_Mﬁ _n__—

i
5
[

Home

EOELC,
Del End | | FDn
E071 ) |EOES) |EOT 2,

1

=1
gmAA—

=+

5

)

7

o
|vm

Ei

EOGE

+

Ctrl
ED14

) (&)

SPACE
24

K] 2-9: EEFF R XT B E R

o, B b

eeEERINYE YN

—BER K

B EAE, A

N

AL T
s PRI L R 4

il

PS/2 H TR

BRI 2 K& i% FO 48505

FZBERS N

A,

2.3.3 IP #%5E1&%H#H

HRA R EIMR, JRAE T LS Verilog AU B4 BN AE,

EAEH TP AFf A% S5 (@ o M AR B TN AF AT RAM BOME %, B Eth 2]

=

7N

FEARTIH e 2

W

Vi), JRE AR YIR (R BB, (B DUE RO 8  iP BuE A 2: (BRAMD,

REMS QI R A 45 -

Epess

I

1T A ISE R LLBIEPIRD TP A76k4% , 70 )8 0 A A7 Gl S AN HAE ik 3

PR, EATH T H BRAM fAfdt%, 1M H il T EBRA R E

B, AR IP #2558 ROM.

3https://wiki.osdev.org/PS/2_Keyboard
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ROM IP #% 7] LR H coe SAFWIUEAK, 1X&—FhsCAS A, #&nTF:

memory_initialization_radix=16;

memory_initialization_vector=12,34,56,78,AB,DA,CC,FF;

ﬁAM%ﬁ“T—A&@MRQM@#%ﬁ%,A¢ﬂ%@%m%%—¢?&oi
PR AR AT, ARWTE F R T ENEE, ERBGREITES R .

ﬁT%}Waneéﬁﬁ%lH%ﬁim%,&@hTE%PWan¢ Python
(1) PIL FEHEAT G ERLL I (8 . FE— 2822 S RN 22iU5,  FoA3F DL R AR 3T i 46t

from PIL import Image
im=Image.open('image.png')
(width,height)=im.size
px=im.load ()
with open('image.coe','w') as f:
print ('memory_initialization radix=2;',file=f)
print ('memory_initialization vector=',file=f)
for y in range(0,height,2):
for x in range(0,width,2):
if px[x,yl==(247,247,247,255):

print('01',end="',"',file=f)
elif px[x,y]==(83,83,83,255):

print('10',end="',"',file=f)
else:

print('00',end="',"',file=f)

print('',file=f)

TR B EIRASERT EHRHEAT T 50% ZefBUAb B, T IR NG e, Stk
W, AN ANNERME R RAE 3 MARMBIG (55 =00 Bl =10, Al
=01, MzmzaAtmEERAAatils, Rf 2 MEit. FILRAER ROM KK
N2 e 1A, BRI T R, I E AR AR BB RN SE B, DA SR
FUANFEMEEES ., E DRt 7.

2.3.4 HHERNSEEZEEH

A 7 EHGESE, e R SR 2 T2 BT x86 TG R 1 ST 3,
A S BAF (VRAMD SERH], TS AF BB 21 fE s EXS RIAMR R . SR, FEASTI
Hoan R VRAM, AMEIR 2R BT B AL, 1M DL S I AERAs 0 AT 1 24 ). 2
2T IR JE, 7R RN 28 R R A S B R, A R
VRAM.
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X AR W B, RDEOREEETE VGA 21 EUR XS iy, F b B xE Rfr E
MG R IHAE, AT I 0 8 25 e T 22 S SR B RT DL A7 S A [ 1 BB
t, bR AEHGE T A B S AR SR, ok 57 AR A IR S .
/N B AR RN B RS A7) R B R N i R AR R R, N R R B T RS,
R B 24 3 B i sk 45 R 1038 5. R, GAME OVER BEUE N 24 Son7E fe T, 78 i i
HAt 2, R EE RS B2 R R A RE LI . IXFEALAE 58 2R AL Photoshop
i R

2.3.5 HEMISEEIEN

FE—RIVRM 2R E G RITAEIRT TR — &), FRA NG 25 (145 1 JE 5 6 5
f£ SWORD A Espier 3 E#A ICIRIENSE, HA M SHA. EEMPESRRIT
P SR B 25 BRI AT O MR K 5 5, Al & O R

N T RIS, BORA 1O IR S Ao, M Audacity 3
BT K BV SCIR TS, R NEIE,  THRT 2 A BRI RT A5 H
2, PSR ACRIERA 7RSSR EEE . S E R A RA R, PR S
AR H. B BEEN T (T Zon— M EED:

® 21 HRA AR

R R AR

INZL I RER 514 Hz, 19T

DEOHE S 514 Hz, 405 T; 767 Hz, 171 T (JRFR0% 4 AEVES2HD)
AR 45 TR 64 Hz, 25 T; 21, 2T (64 Hz); 64 Hz, 5T

2.4 EXRIERZE4
WAL A LA R R

o VGA Wontis: H LEBH=ARMERIMEX T VGA 55

o PS/2 AT BCEEAIEE D, i AT RS

o PifkEEmEIE: RS . NRE. s HIHER S LA E

o PIMREIRIEH: XA E BRI E R (ESIED, fFif% VGA Bl

o WENG IR E OB, PR ARG R B 28

o FHENAEEL: WEFEHLECZER. BCD Inikas. kit phss

o TR STUERBEE RS, DR EUROR . REREATI . RS ES. BK
DI 55 T L I e
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3 FEHIIT S5

3.1 VGA Eri&Eth
3.1.1 A

o d in: EERRKMEREIE, RGB444 #&x
o vga clk: VGA B4, K% 25 MHz
o clm: BfES

3.1.2 i
o« row_addr,col_addr: s XIHARAXNATE S5, RS IX AR A Rk
d in

« r,gb: HIEFEMEE VGA MEEEIR
o rdn: HHTIEAETREREER, (CHEFARL
o hsyvs: HEHIHE VGA MFDES

VGA B il FAREL, AR5 AR 71 B4R, B TR H) VOA fid . VGA
REHCE] LA A48, — SR 43P /KPR a6 B 308, 0SSR AT B s g, 24—
ITERE 4 2 HAT RS B — 88017 VGA W8 IEB# S 6 B K R,G,B,HS,VS
&%, [FSE 2SRrAT SoRm a5, DUE R AT B PR R s . Ao R EEE
e, REEPRE XA GEE R.GB, HMtXiEE R.GB L4H 0.

3.1.3 {HE

X VGA BERBET 7 B E R 5N a], A ReF R ol RIS 7 HAR
i ANTEEIR R, $RHBE VGA Ifoh, W0 14k

L row_addr[8:0]
L col_addr[9:0]
1% rdn

B r[3:0] 0 [ I | It

" o130 I R R

l

1982

w voa clk i i i

@ clmn [
B d_in[11:0] 1 t -

3-1: VGA EHFE B A K
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KRR, rdn KPR AR RS 25804, row addr Fl col addr s&3ZFrE7R
XIRAAX AT B o 24 row addr SN -35 A1 -34, BIE—miIRipeAT, EEFESCHEFE

» B gr30]

» B bi30]
1% hs
1 vs
w vga_clk
@ clm

» B d_in11:0]

3-2: VGA /KPR E 'K

7E row_addr NAEEES, rdn BIAMA R, KoNEEE—ITHIME R . T rdn kbt
AP [0 Jok b 28 1 X 3k B R i fe it

» B2 row_addr{8:0]

[ 8§ col_addr{9:0]
1 rdn 0

» B r30)
» B g[s0)

» B b[s:0
1 hs

w voa_clk
W clm
» W d_in[11:0]

K 3-3: VGA BRBIEATH KA

BE— W ORB, M col_addr ZAAEENT, rdn AR R,G,B BT iatkk.

3.2 PS/2 &R
3.2.1 A
o clk: JPRIRHINHH{E S
« ps2 clk, ps2 data: HEEKRH PS/2 HOKHRITES
3.2.2 ik
o key: ZHTHZ T 18 M) gm0
PS/2 fHAIT R B IR . BEERAEAR IR PS/2 I 8 AN B 3K RE, ERRHR

A e BRI TG IR G, BN FIFO 163 RASY, AAEATH HhIFA T
FINF, OB 2 L2 B, R EUE S vdn —EHE N 0.
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PS/2 PG RAT IR, PO HBONE 4%, I AR B LED 4t #1469,
RILTARIEH R,

Z JE s R B A B MyKeyboard, B ZMSIHEEY & 0xe0, FF H TR
4 O0xf0 ZEAT 1 RIWr, RO BRI IR AT T RS A, ST O 2
S TR 7 N S e a1 ke Y -0 AR M N T v L S R VA S TE 7 N

F 3-1: BRI 5 BRI B N R

ENIECS EHER = X I S P 4 B

00 AL TeA%

01 f]_Egd% T ) BB, RS, W OBREL TG
10 EIs 7N A R, S HEER K B

11 HAEREZ T A

3.3 PFITHIRR
3.3.1 [RIGHHTHIRIR
PN

o clk: VGA I8, 75 ERBH—E

o game clk: VRIS EES, HTEEDZD)

o 1st: HAfES

« over: JERAERGET

o minEmpty: WAPERGY)E 2D EG 2/ M8 K, SRS sk b

i

 obstaclel~3: W& =AFESGYIFEEGE . KUK ERE R

e Score: %ﬁﬁﬁj\iﬁ[

PRSI IR R A% 0188, R5 BSR4 BRGNS A E B . A
BARAE LA S AT BCD ik dstbitie. By 1kt 77, ARty
A Bof et o PRSP f B rT LS N LR JLANER 0

o IRIEBEHLEBCERSCT —DBEASYIRISET CHIT RN Bl 73 4545 5 3Kl AT XK
I 38k 58 AT A, PRAE T REHLTED

o FERORIERSPIIA S MR INATIR T, ARYE T — DRSS, 225 BRI
AR AN RER A i xR B X))

o (EBRABEBSYIERRS, RTAREG AR - MEER, KBNS AR Gk
I Bk A )
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o MRIE 20 BE =1 70, HEHERAD CHERNBHOKED)

FE NTOEITE, B8 Uh. BEEYEED> 10 G5, &3 “Jo” 8 (0000)
BEAGEGT 5 N EERER, BERISYIM 30 BaR A H L.

B obstacle1[14:0]
B obstacle2[14:0]
B obstacles[14:0]
B score[15:0]

p clk

1§ game_clk

1§ rst

Lp over

B minEmpty[8:0]

K 3-4: FEMGYIHERERBOE 0T B 1

i, EEMERA, B 1 SRS RSYISER 0001 CHEAINED,
I Oxle (300 JFARIHIR. HFBURE] 0x14 (200 I, C&WEER/MAIEE, I K
T ANEEYIE AR <o BB, g 0111 CREPIAMUAED, HATHK 2 5
&, 1 SRR A A E .

B obstacle1[14:0]
q obstacle2[14:0]
B obstacle3[14:0]
% score[15:0]

1§ ck

1§ game_clk

& 3-5: BRI il B B 1 H A 2

10 MEHIZIE, 22 SREPIEBIRE 20 i, teLrER] 7 <o RAEERSY), 5
MEAGR. 5 MG, T ARSI 1011 GrEE ), HAZHN 3 5
&, RN 1. 2 S n R RGN RH, R g e, W
FEACIN 8] AR o

Name

B obstacle1[14:0]
B obstacle2[14:0]
B obstacle3[14:0]
% score[15:0]

B clk

1§ game_clk

1 rst

&] 3-6: FEhs i fil iR SR Y H A 3
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I, obstacle R A E RSN KR IR, WA, IEEFHE
W ZERe S . T HARRZ], RERIMR 10 2808 0, RonfIL TRk, RS AL, W
SO, ATLURBLBE R LT LARIN A 0~3 DNERESIAEAE, BENLVERS, W2 Bt 25K,
A DLERAF S (17 RRAR 56 o

3.3.2 INEEITHIERR

Iy 7RI, AR N R — B, AN REAE . AR
HINARD, EESEI 7Nk . ERRNEE T ENAERSHKF S ENE
BNREICK, Jir ARG ARG g o 0, 1 AN BE1E 48— T RN B

N BRER R AR T 5, el TN RO AR R I R WA AT IE Bl SR e I BB
HPE . AR AT FORSEIIYI L 5] B . AEREAN I ZIARAE I SOIR S AL G DL, e R ST
SRR, BOEBRERAIE T M b ERbERE AR, EORE . EEMBER . LB
BRRF RS DL

o BRERIEREH, HANRRITD, ROMFIEBRER, HABEMEART, DEHEME
RIGCI B A

o HRAETEAL, NI R B

o HHFIPREMERE GO B, MRS EFAET T, AZBRRAEES 50

H AT B, WOE R S T B

3.3.3 T=EITHIIRR
I
o clk: VGA W%, NT5EREHR—3
o 1st: BEAES
e over: LR ES
W
o cloudl~4: EENN SR REEEG R =2AFEEHRBEAACEALERE R

75 R AR (1 32 48 ol P )P A R TR A I ok, Bk 11N 1 B AN = S TR EL A2
CAMEINBENLIESL, HAMEARIEAL, XEMATR 7. [EREERRE, ©RBahEEN Y
S/NBERMEETC R, RAEER, KR 1 M b Sse it .

3.3.4 HhEIEHIELR

AAEGAS PIRAFAE, TR B — By, AR tRBON R, EESLHL T
PR CAYUEMTYTED FIBENLYI . 7 AR T4 B, ekt i e E R



3 B HER 23

=R MEBSTHHRME, PE v] e R, tn] BEAE AN FIF Y o AR EE ] 9 & 5>
RI0r FHER, 00 FRECR BB B /TR, TEWRAE Zc I8 B T s S Jl, SO 7 242 7
WAL T T, R IR S i A A I T SO A 3

3.4 YRR RIRIR
3.4.1 [EBRYERIER
TN

o clk: VGA b, HTERRER

o game_ clk: JEkMTEMES, HTEE AT
o tst: BAMES, LWhs LE2lERERES

o obstacle: EHIBIHAE B —MESYIE R

o row,col: RHEH VGA WorBih, MurHfrifi g

it
o d_out: HATRZERIMGER, MTREEARNAE )R]
P S G ) 5 PR (BT L
*® 3-2: FEIGYIRA Gty 5 G R

R BEEIER bR
0 T R 53x0 %5 1

1 NI N EE

2 NP N EE I I
3 N =AM NE I I I
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*® 3-2: EIGYIRA Gty 5 G R

RAGHRY bAoA DEUNKIES

5 KRB REANEE 7

6 RPN E I I

7 RAPYAN 5 I |qj|
9 {ISCSE )

10 St )4

11 [t )4

AR, HEAZERN, R AWE 4. —#208 IP ROM #
cpite, AT SRIEGERES; 730 sEhriioRigm, AP aEN T ks
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VI, I BTG E 20T, m0 R ROM S MG R AL E, IO B ROM 4
FHWE. BT ROM HHIBE R A 2 fr, EHERIEFEGYIEAES N 12 L5t

34k, H1 T ROM 75 % 1 A4 RESE B, RIE® T —MER A Re AR R
Kt 23] . ARHUE 2RI T Bl B REE ATahm, A
FEBCA KL AR,  22 8 7 3 i fBs 46 B 1A 181 ) R B w]

3.4.2 NEEERIER
N

o« clk: VGA b, HTRERER

o game clk: WEXRIEME 5, HT/NRIBFE A H
o st: HAES

« over: ARG T

o cheat: JFEAEHE G B

« tow,col: KH VGA B B, MErHfnf &
o key: HHTIZ T IR0

i

o d_out: HHTALERMEER, FT RGN A& Z £
o jumping: /NEEIE T IELEBLER

N BATBLR JURIRES -
R 3-3: NBIIREIAY5 BBIS BR

NEIIRZS SR Fr

IEFEBkER

SR I /e A
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® 3-3: NBIIRE Y 5 BGOSR

NEIIRAS SKhr B

3 R H A A

BT FF I Y e B

BN S AT

SET

ARG FEGY) SEHSAL, EIGOLE IR 2828 . e m BRI HE R I TR R
T S AT FR B 0 DR 2R, P M5 5 R N 2 A A o X IR 5
MR, ES g mB kLT

AAEIEF FHEERXIEA, SBorzEE; B
HIOREEHR, W/ NG B

AN IEAEBRER (ATTRERS 1), Bon/ BBk ER: &0
H/ANRIEES, Boraies B

AR A e 3 0, s 2 A A S B

AN

MEZTS, BT HRRREBON R R, RN SEe Sl Bonsimiin]. &5,
B2 FREON 12°0fff, KW MERFEAR SR . 28, 2T 2R R B

3.4.3 T=HEERER

AP G AT R R A — 2, AR
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K 3-7 mHRA

3.4.4 @ ERER
TP

o clk: VGA 4, T HREAERK

o game clk: JFARISEPES, HTHU# )

o 1st: HAES

o over: JFRREERIES

« row,col: KH VGA BI/RBE, HuiHfim s &

7]
o d_out: HATMZEMBER, MTREEAGNAEZ ]

K 3-8 A 1 WA

Kl 3-9: MM 2 B A

ARG FIREHEONIRA, AN 7 EARYE AT B AN T E IR R, A=
AL B & T AT R ik e AL oy, JFH SRS B ROM A B4R Z bk

3.4.5 PG RFEERIER
5 EIRBREEREL, AEEIE.

G AME OVMER

K 3-10: Wik R A mHE A



3 At HRA

3.5 HENEEFIENIRR

3.5.1 A

o clk: JFRRAINBHE S

o 1st: BAIMES

28

e jumping: /NEJER T IEAEBRER
o milestone: 7r#7E 5 IELH H 5

e Over: y}ﬁszzﬂ ;E'fﬁ iS3

3.5.2 it

o buzzer: WENIRIKZNE 5
FEARREER A, G TRZE S

HEL, AT AE—MRENGRES, FArthmtos

AR CGEBO B . FHIT RN ePE S, R 2R Ao ol st~ A=
T MEICRARBSEMES, Kiga i B BE .
AAEYIE_EAT LI LR ER )

o SRPBER T BAR B GIE

o fEHARHEIRSHLSE LA

RE

FEH, WA ETE RS e AR TR,

o {E jumping,milestone,over {FS1EINA, AIRSHLIELAESNERT A PLIEN S ROIRZES
o MRIIRSHLLAPIRG, gy 2simbEs

WS TR CIRERARBONRR, AELHPREED:

R 34 WENGIE AT HINGE L

e REE X R %A

0 =1 {E jumping,milestone,over 155 IEZAAF# A JE 0 IRE
1 BhERH 2L i 19 4 514 Hz 75 EIRPIRES 0

2 W E R —E 0 i 40.5 A 514 Hz G HENRES 3

3 W SRR R 171 S 767 Hz R RIEPRES 0

4 %E%m% oy K 2.5 4 64 Hz IR HRNRE 5

5 EREEE S S 2 64 Hz G HEIRE 6

6 %t%ﬁ% By Wit 5 A 64 Hz 7S HIFNRES 0

7 TRCRZS N/A
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3.6 IHBENIRLR
3.6.1 PEHEAE BRIEDR

NI R BHE S, Hrtho 30 A2 (D) BEHLAL.

P T W% 13 3 B S 5 52 bk I R (0 29 4798 (LSFRO B, 30 Brityfigf 5y L)
Kk EF75, HAEBIFMENE. HAZ O BERE F A0S, A R et 00
FEE R BIINL . BT A A IR (E S AT RO, ARBRIEM 1 3= P HERE
30’h20000029 .

3-11: BEMTEUAE B B B

HE ATUEW, RENL EEA e, WEBREE RN EREAR AN
BEHLI o

3.6.2 BCD hniE2E1ER

BN NP 4 67 BCD % a,b, #it A 4 7 BCD £ c=a+b.

W R T RN 4 ARG A BCD kS sl e B tb s . 4R )E
SRR BURT DAL $e o F BB R OB 7 v, 8 bR BER e ok . BCD ka5
TRERIINE AR A —EL, 4 A BCD InE#s T LA 4 S 1 A2 BCD IvE# AT i A iE 52
M. 1M 1472 BCD fnykds R 20 e iniEAE BCD JEERIAT,  HAd Ry 2 24 A
KF 9 Bt 6, smilhnikpd A F.

“https://stackoverflow.com/questions/14497877/how-to-implement-a-pseudo-hardware-ra

ndom—number-generator


https://stackoverflow.com/questions/14497877/how-to-implement-a-pseudo-hardware-random-number-generator
https://stackoverflow.com/questions/14497877/how-to-implement-a-pseudo-hardware-random-number-generator

3 BB HEMN 30

B c[15:.0]

B a[15:0]
RJ b[15:0]

K] 3-12: BCD hnykastsdefi Bk K

FE WK, c=a+b ALK, FHEESMKHENSEEER . XERWENR
TEE AL 9999, NI EIF] 0 HH 4.
3.6.3 MFXETEhARELRL
I
o clk: FFRARFINREIE S

- st: BAES

]

e clk out: JERKHTEME S
o minEmpty: PANEIEY)E] 2 /DB Z2/ME 2K, SRR B s bt

PRI BB YR TR SEIL, R s BE BRI B A AN B
Ty MR 1500 NI RS SR, K PR R TR A BRI 5 ey T xRN 4
o [AIS, ABHGEYES 7 A BEEYIE R B RE, H T RS R . EHARE
B, AT EALRESE, RRN BE SR RSB L IRATMES, IR
B 3415 S IR BN AR LR th BE IR E AL

HI T R I BRI, AR SR, X R B iR .

3.7 TE1&ELR
BT R IR Ah, RN TR TS, TR REUE B HAL Th A

3.7.1 FEMCIRTEITE

WXIRAS H over,rst,froze,released PU/ME S 42H, 1EHITT:

o over: JFARGEHRAE S, ML =4

o 1st: BAMES, FEIFAREE WA P e St 5400

o froze: WEXKINETERIG RS, F P HAT B BERUH R 45 TG %
o released: HRICFILH A SREIL
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ANFEEE T UGS LIRS FEZ R
R 3-5: T ARAEHPIRER

A A}
over rst froze released X

X X 1 X Wk ARG, M over=01st=1, —HEHHITEN
1 0 0 0 b WA 2, WEREE I, 2B v AR R i

1 0 0 1 B BRSO IUEAN

0 1 0 0 HEENL, BB RS E A

0 1 0 1 BB IR R UE AN

0 0 0 X WERRIE 1217, B L RESGR SRS T E#EIEAN

released {5 Z & 4HIE T, WIERARE WG, WEXRLE A FH 2 an SRk 3 pa F iz,
L BEHATRAL, FEH B A BN 5 R TG T - released 155
H key PR #

3.7.2 SOHET

LA FHURAE S50 2 5 1 -E B O A R 25 A A bt , g 24 i 20 o i s
e BUR R E SWORD #R 8 M S8 o T MM 4, 72 3E8 YN 4
P8 N R RS, HAR N ORI AT

3.7.3 BRI

BRI sl R o Ed ks, i H H R OR TR . T S R R K,
B RGB 18 44H%%, YIHad fE 2 M 120t (M) S 1220000 (B B34 /it
K, BRI R fF 20 4 5 S EAUYRTHHAT 388 . MR DI R B s LA
S L I AN PR Bl @I Il SR 0 H bR, R E 1 AR el kDA Y
T e B M B ek B B ARE R, B FARA. U) 4Bl R S IS e 2 ATk BK S,
FAN A VI3 FE 1% 5 T RN B AT B TR B, DRI o Vi R B ik AT 70 A

4 FRIBRLRE
11 FEBEF

AT A TAE R, FERRIEAR 4-512 1A 509 SL8 = 5E i, 5 AT
SREL 512 PR AT
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4.1.1 8iEAX

e RE T AT AT BN R, BB T VRAM e, B HERE AR

41.2 12 A 11 H

HIGBARIE, £ MELETEMR VGA firll, sl aimgEalmb at, R
PSR TR e, EEM. e 7LD — R M S B B A E 5
WRT, FE—EHLES. YiEZ)E, F#E7R OUT OF RANGE %, fig.
TARA, KIZEREP IR S T, T3 VGA WA A .

4.1.3 12 A 12 H

F TGO R, BEGTHE R B R A E VRAM RSCHLE R . il
MHZREUE Jr, (572]) 5 Python IAKLEEIE, F 1Tl a1a IP /7654,
AL TAERR R LR T8 — kN e, (HRTL G T — 7.
PG AT HERE ROM A% il L (R SE IS S50, T 9B/ NSE I O B 0%, — g B 709
e HERE R A, IR, BRI E R RN,

GBI A% DR BRI PE fIAER, (H— 4R BB R IS4
SN AR B E 15 5 RIS Bon i, BEIEH S, 1l I ) A A A2 A
fRgerh . Bt PR R B RN LB A AE P, S Buk R REe e loy a7 KA,
T AR ARG R AR A AT ek e Oy 1 I ARG R ), B BN %A
AR BOR —ANBEATY), =AM RRSR A B A BT .

HIL KDL T AR 7 R a7 %, SR IES ML E] LED, Bt fitt ks
SANATIER . ST LED RA 8 i, MHMAR, HIHITETRERE 8 M85
BEK 16 A7 LED, {HARIHEIEE A s IR, JE A BB HRR e /Mg
SR o s Bt YIRE shz ) .

41.4 12 A 15 H

TINT PS/2 BHF /N e Bk RS H] . —FFURIRIE PS/2 fibifa i B 4% 3] LED
b, RILPS/2 BB E SRR T, SEEEm B AR TR, REE—EHEER
PEARRGAT 7] 54 2 A I R /IS (A o 1) e 4 2, o o o S ) R/
RORAERR: BT 5. (58 LED Wi, KRIXZEF AN H S 5 A 80N T
N EEABEE SR, BT RAETRST R, N —ER T#3).

HRBER AL OB RIEARBRIZIE T, R RAmB oSN, HEsXH I
A H BB A DUR I 2%
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4.1.5 12 A 16 H

MRAEEBESIHE, EEAEE—RNEEG G, ISE RMEHEEHR T, JUD
Ji Windows Bt 5 1! EH 2 G K xise LIE X 5E 00N, IAEAE T AR
B, FEFERHRAVER AR P &%, MHAEENA, ZEMSRET /0T
TS

BT R AR, XIE T RS im0, Rtk TR s, st
B T

4.1.6 12 A 17 H

BRI T RARFAT VA AR S M s, ARl NEMI L. = At
I, PAAC/NE RS A . B ShRe e A Yl #ahm, PEEEAIA 1. T2 BT
OERCL5EM, HRMEEIFAR, RETEERK, HEKRTFZE .

BB — BRI bug, HUEREEYE/RSERHI, ANEES
FEE A EA AR, FRnFEIE g R AEAD N B X RS DL A
aend TV R 2, FRAE I B A A 425 IR AR ) SRR IS e ) R B, R
I R ITEARARDURE, A S & S IRERBERSY) (ATRERDE B a2 th
DD, WRAHBERE, HHIEER Y BRI g — N VGA K. P22
fi# 173X bug, HAREAIR.

ZJa TR S B J7s 7 BOR o RO B

4.1.7 12 A 21 H
PAUN B R B AR E N IR BUEMEE, BN B

a2l St ! me R zju-icicles BRI EH — beep.v, BFTAFFEIGK
W, JEREILEREIE Chrome 1B www WEH T 14, B

SWORD FEARFA R CHFY, T8 ANRTE LI beep.v B H A2 5. B
HiX T PPT BUFHT buzzer 5|, KIVEM—/ LED 5| HE T, BARZEN. 2GR
AR SHE T sword-all.ucf, KIAMAELLSE AUD PWM, AUD SD, #&iZit
speaker HMENE? EARZE PWM Wk, 8 SD B&AMTAZRTG, A% T — sz
7 WA RS IRER, W fpga music B(E SWORD A, FEEAELER. Hiz
7 PWM RAR=ZITCHA.

Ja kR ARIIEZE AUD_SD Baetk®] 17, BIARRZ Nexys MFEL, (HMNM1ZMIEH T
Kintex M. ZRRME R, £ SD & 1 Wial . SRR IIERLEH, RIERAEFERT 3.5
mm HAL. Mk, FORESS EEHAL, HiL2EH, AdPFaaRE. AR T H—hinh
weAf e ARE , EAREURIY T, BARUE RIS, R U A

®https://www.fpgadfun.com/MusicBox4.html
Shttps://gist.github.com/Wonicon/ccb22563cc7b000d4019
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https://gist.github.com/Wonicon/ccb22563cc7b000d4019
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RERFRIRE B Arduino TR LIRS 28 52 1015 B M ENEE 5| | AF25, A1 PPT L
(1) AF24 522 T — s o KM RELE SR 7(H PPT BT o 24T IR T I S He B e ne
2%, R BRI ARG NS 88 25— R o 54 AR ER 75 RS AUD__PWM
T2 buzzer £ /EAFEWE? 25 FIGNS 38— B, RRAKPA T, LIF AUD_PWM K%
HAH buzzer A—Ff, ALY beep.v Fith 2] T buzzer, WEMGIRAER T “HLK” e
M, ARG T SR A A R MRS, E&E L PC Speaker i)

41.8 12 A 26 H~30H

15 FHBENS 28 7 b IR ) vk, DS T IS R IR I Ko 2 5 JUR Wi b 42 45
FISEIL T SR, JEE 30 HiaiE . X B [a) R e 2% [ S B S TTF KA, IF(E
30 H ISE B&iF 7 XC6SLX9 J& 08 Se I 4 5 (riie s it .

419 1 He6H

YRz, BRAEE—NBRE, SREHIEAHER. R KA
R T ELUEIN Espier 3 R, 2% 1 8 LB ML ANEESA B IhRe, A&
IXENEE THEAA SR B . 2 S5 T aa R M i kAR, i T i B R A A, —JF
GHRIC TR R I S8, SEUS & B\ E . (HR&HER TR, RERDE
DT R E A BSR4 6 A T E s =R IR %

FIL R T H bit SCAFER mes X, REENNAAH, ZEBHEEEASER
Wit 7. BREEES AFE SPI PROM X FPGA #7492, B Asbr/ NIl
o AEHHTE. 488 SWORD AT B, H B AR 5 50 1 INAF s 7, JLHGE 512 19
SWORD [NA7HLLT- B 4816 1R 22 45 e i X v o

4.1.10 Z2RBRJILXES
SERAS SRS, R B

4.2 FB45r ISE #1ELH

AFIFNH R 7> ISE PRI DB, X T IRFESCI8 th e # ( H 10 IR AE, AT o128
DL 1 i i o
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4.2.1 IP #%6)E

35

o New Source Wizard

“Select Source Type

Select zource type, file name and itz lecation

[ BMM File

[g Implementation Constraints File
.

MEM File

[0) Schematic

@ User Document
Verilog Module

[v] Verilog Test Fixture
[ VHDL Module

[\ VHDL Library

[F] VHDL Package

[k VHDL Test Bench

&8 Embedded Processor

€= ChipScope Definition and Connection File

IP (CORE Generator & Architecture Wizard)

File name:
testIF
Location:

D:hsre\ISEVDino\ipcore_dir

[ #dd to project

More Info

| Hext > |

Cancel

HEWE AP

K 4-1: TP AP 1
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36

& New Source Wizard

“Select IP
Create Coregen or Architecture Wizard IF Core.

View by Function View by Name

& =7 Memory Interface Generators

= [7 RAMs 8& ROMs
‘Y Block Memory Generator

Q‘ Distributed Memory Generator 7.2

Name “  Version AXI4 AXI4-Stream AXI4-Lite

¥ |7 Standard Bus Interfaces
#- | Video & Image Processing o
>
Search IP Catalog: Clear
[] A11 IP versions [] 0nly IP compatible with chosen part
More Info < Back Cancel
Kl 4-2: 1P B8R 2
EFERAN BRAM (AP, SEERD sinm it (P
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q Block Memory Generator

Documents View

P Symbol

ADDRA[3:0) DOUTA[15:0]

DINA[15:0):

mg‘CQKf

Component Name |testlP

Block Memory Generator

xilinx.com:ip:blk_mem_gen:7.3

Interface Type
’76 Native  AXH

Mode |Stand Alone =l

storage, width conversion, and clock domain de-coupling functions..

Native Interface Block Memory Generator (BMG) are the original standard BMG functions delviered by the
previous versions of the LogiCORE Block Memory Generator (prior to v6.x ). They are optimized for data

Native Interface BMG cores can be customized to utilize Single Port RAM (SP), Simple Dual Port RAM (SDP),
True Dual Port RAM (TDP) and Single Port ROM (SP ROM) configurations. In addition, Native Interface BMG
core also support features such as SoftECC/ECC, Pipeline Stages and file based Memory initialization.

4/ 1P Symbol | | Power Estimation

Datash: < Back |Pagelofé6  Next>

Cancel Help

4-3: BRAM “Em 520 1

ERRERA) Native 2 L1 Z8RYRI AT
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q Block Memory Generator

Documents View

P Symbol

WCQKF BIOCk Memory Generator xilinx.com:ip:blk_mem_gen:7.3

Memory Type |iSiiloCRad{ol0] 'I

i~ Clocking Options

I~ Common Clock

—Addressing Options

I Enable 32-bit Address

r— ECC Options
ECC Type [no ECC -l
I~ Use Error Injection Pins ISmgIe Bit Error Injection j
—Write Enable

I™ Use Byte Write Enable

Byte Size |9 ~| bits

—Algorithm

Defines the algorithm used to concatenate the block RAM primitives. See the datasheet for more
information.

& Minimum Area

" Low Power

" Fixed Primitives
Primitive (Write Port A) : Blx2 -
Actual Primitive(s) Used : 16kx2, 8lo2

4/ 1P Symbol | | Power Estimation

Datash: <Back |Page2of6  Next> Generate Cancel Help

4-4: BRAM “E kA 52 0% 2

e A7 s R O B T ROM, - R UG B dhs AN 75 2218 24
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q Block Memory Generator
Documents View

P Symbol

lwgic **  Block Memory Generator

xilinx.com:ip:blk_mem_gen:7.3

Port A Options

~ Memory Size
Read Width |2 Range: 1..4608
Read Depth 2333 Range: 2..9011200

— Operating Mode

¥ Write First

€ Read First

¢ No Change

.......

+ Always Enabled
" Use ENA Pin

4/ 1P Symbol | | Power Estimation

Datash: <Back |Page3of6  Next>

Generate Cancel Help

Kl 4-5: BRAM A=k 7] 545 %

RPEE MK (Width) f13-4E%8 08 (Depth)

3
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('Q Block Memory Generator

Documents View
IP Symbol

DOUTA[1:0]

ADDRA[11:0)

CLKA

logiC

 Optional Output

Block Memory Generator

xilinx.com:ip:blk_mem_gen:7.3

~Port A

g

-]

[” Register Port A Output of Memory Primitives
I™ Register Port A Qutput of Memory Core
I Register Port A Input of SoftECC logic

™ Use REGCEA Pin (separate enable pin for Port A output registers)

Pipeline Stages within Mux IO 'I Mux Size: 1x1

~Memory

[¥ Load Init File

4 1P Symbol | & Power Estimation

-

Coe File ID:\src\ISE\Dino\lmg\diﬂuDefault.coe

I Fill Remaining Memory Locations

Remaining Memory Locations (Hex) IO

s

<Back |Paged4of6  Next> | Generate‘ Cancel

Help

Kl 4-6: BRAM A=k 7] 545 %

EFE—A coe XHFLIWIIEIL

ROM,

Processes: dino1 - dinoDefault

=} 'y CORE Generator

Manage Cores

Regenerate Core

Update Core to Latest Version
View HDL Functional Model
View HDL Instantiation Template

W) L L5 L

4o
47
48
49
S0
Sl
52
S3
54

4

it Generate A K

LULET LU DT AudLaluLliantTu.

(in parentheses)

id

//

uaugyc LilT A4llDLCE
to your own signal name:
——————————— Begin Cut here for INSTANTIATI]
dinoDefault your instance name (
.clka(clka), // input clka
.addra (addra), // input [11
.douta (douta) // output [1

0] addra
0] douta
)i

£ 5 wasrmm o mm o oTTm o a3 TwrAmamsTmTRmT AT oo

K] 4-7: 1P #2524k 77

EH IP #%, Xidi View HDL Instantiation Template &30, & il # 4R 2ACHS A B AT

S TP 1%

4.2.2 FR%Z%IE

ISE AR Z LIRS, SKBRCRIFA IR R
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B1§ Process Properties - Map Properties X

Category

Switch Name Property Name Value
Translate Properties - - -

Map Properties -r Register Ordering 4 v

Place & Route Properties x Ignore User Timing Constraints (|

Post-Map Static Timing Report P - . .
Post-Place & Route Static Timing -ntd Timing Mode Performance Evaluation
Simulation Model Properties -u Trim Unconnected Signals ~

-ignore_keep_hierarchy | Allow Logic Optimization Across Hierarchy []

-detail Generate Detailed MAP Report (|

-ir Use RLOC Constraints Yes ~
-pr Pack I/O Registers/Latches into 10Bs Off ~
-c Maximum Compression ]

-le LUT Combining Off v
-bp Map Slice Logic into Unused Block RAMs []

-power Power Reduction Off v
-activityfile Power Activity File

e Enable Muli Threading N

Other Map Command Line Options o ol -

efault:
< > Property display level: Advanced v | [] Display switch names Default

Cancel Apply Help

4-8: JFR 2 EAED IR 1

1% IHZE AR Implement Design 10, 758 B H11E#E Process-Process Properties,
TE 10 G 1L FE Map Properties, it Property display level 7£ Advanced 2% 7. ¥
Enable Multi-threading IS 2, Ko 2 2638

=13 Process Properties - Place & Route Properties X

SEE Switch Name Property Name Value

Translate Properties

. -r Place And Route Mode Route Only ~
Map Properties
Place & Route Properties -ol Place & Route Effort Level (Overall) High ~
Post-Map Static Timing Report P| | xe Extra Effort (Highest PAR level only) None v
Post-Place & Route Static Timing - .
- I u T Constraints
Simula“ion Model properties > 4 gnore User liming Lonstrai D
-ntd Timing Mode Performance Evaluation
Generate Asynchronous Delay Report O
Generate Clock Region Report ]

Generate Post-Place & Route Simulation Model []

Generate Post-Place & Route Power Report |
-power Power Reduction |
-activityfile Power Activity File

Other Place & Route Command Line Options

< > Property display level: Advanced v| [] Display switch names Default

Cancel Apply Help

K 4-9: FFR 2 LD 2

[A#, 7F Place & Route Properties % Enable Multi-threading 1IN 4, K~
R 4 26F8. MARIT].
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4.2.3 BREFEHLEINES

% Automatically create and save a project x

Ie Do you want the system to automatically create and save a project file for
you?

[[] Don't show this message again, save the setting in preference.

Yes No

K 4-10: N SCHHAERCP TR 1

{E iMPACT HEHQIEFIH, XEHEEFE Yes.

42

% Welcome to iMPACT

Flease select an action from the list below
() Configure devices using Boundary—Scan (JTAG)
dutomatically commect to a cable and i1dentify Boundary—Scan chain
(@) Frepare a PROM File
() Prepare a System ACE File
O Prepare s Boundary—Scsn File

K 4-11: NAFSCHAE P IR 2

1% Prepare a PROM File
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{3 PROM File Formatter X
Step I. Select Storage Target Step 2. Add Storage Device(s) Step 3. Enter Data
Storage Device Type : - eneral File Det: Value
Xiiinx Fiash/PROM Checksum Fil
(=) Non-Volatile FPGA ge D Value i
Spartan3AN )
(=) SPI Flash Add Storsse Device Remove Storase Device Output File Name:  |Untitied
Configure MultiBoot FPGA E’“ “’;‘ File D:\src\ISEVDinG\ ’
) BPIFlash Do
Configure Single FPGA
Configure MultiBoot FPGA Flash/PROM File Property Value
Configure from Paralleled PROMs E = File F ¢  p—
Generic Parallel PROM = rome BIN
Use Power-of-2 for Start Addr ~ [No
Number of Bitstream 2
Bitstream 0 Start Address 0
Bitstream 1 Start Address 675840
Add Non-Configuration Data Files |Yes
Number of Data File
Description:
If vou sre tarseting any 3rd party supplied SFI PROM, select this storsse device type

0K Cancel Help

B 4-12: A SO G 3R 3

PL Espier 3 4|, 1%+ SPI Flash-Configure Single FPGA, T—

{3 PROM File Formatter et
Step I. Select Storage Target Step 2. Add Storage Device(s) Step 3. Enter Data
Stnralgle Device Type : Storage Device (bits) 32w 3 eneral File Det Value
Xiiinx. Flash/PROM ; Checksum Fill —
(- Non-Volatile FPGA Add Storsge Device |Remove Storage Device Value
Spartan3AN e
= SPI Flash Output File Name |Untitled
Configure Single FPGA -
Configure MultiBoot FPGA LOU “’:‘ File D:\src\ISEVDino\ 5
= BPIFlash Ll
Configure Single FPGA
Configure MultiBoot FPGA Flash/PROM File Property Value
Configure from Paralleled PROMs E =5 File F ¢  p—
Generic Parallel PROM = rome BIN
Use Power-of-2 for Start Addr ~ [No
Number of Bitstream 2
Bitstream 0 Start Address 0
Bitstream 1 Start Address 675840
Add Non-Configuration Data Files |Yes
Number of Data File
[] Aute Select PROM
Description:
In this step, you will select the appropriate target device. ~
» Storage Device: Thiz selection allows vou to choose the specific device memory density vou are targeting
» Add Storage Device: After selecting the memory target, use this button to add the device to the target Storage Device list below.
* Remove Storage Device: Use this button to delete the target device from the list below. Select the device and click this butten to remove
it from the list. .

0K Cancel Help

B 4-13: NAESCAFA D TR 4

EEIFRINE LN R, B8,
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PROM File Formatter X
Step I. Select Storage Target Step 2. Add Storage Device(s) Step 3. Enter Data
Storage Device Type : Storage Device (bits) 32M |w eneral File Det: Value
Xiiinx. Flash/PROM Checksum Fil -
[ Non-Volatile FPGA Add Storase Devics Remove Storase Device Value
Spartan3AN
(= SPI Flash 12M Output File Name | top
Configure Single FPGA Output File
Configure MultiBoot FPGA D:/src/ISE DinoDup =
£ BP1 Flash Location =
Configure Single FPGA
Configure MultiBoot FPGA Flash/PROM File Property Value
Configure from Paralleled PROMs EI =
File Format MCS

Generic Parallel PROM

e
Add Non-Configuration Data Files _ v

[ Aute Select PROM

Description:
In this step, vou will enter informstion to sssist in setting up and senerating a PROM file for the tarseted storsse device and mode. ~
o Checksum Fill Value: Then data is insufficient to fill the entire memory of = PROM, the value specified here is used to calculate the

checksum of the unused portions.

* Qutput File Name: Th ows you to specify the base name of the file to which your FROM data #ill be written
* Qutput File Location: This allows you to specify the directory in which the file named above will be created
* File Format: RON ile g senerated in sov n gr of in trv standard formats. Dependins o he PROM file

0K Cancel Help

B 4-14: INAE SO G IR 5

WeFEAH mes SCIFRYAAFRAIEAR, 3T ORAEXTIEHE L £ —4> bit A+

Add Device X

Would you like to add another device file to
Revision: 0 ?

Kl 4-15: N U BOE IR 6
NI INFAR R & S, 2 G2 HIEFE Operations-Generate File 58 A BY
ZJRAEIL R ARG, B0 mes SCAFRAE 58 A E AL FE .
5 BHEERE

AIUH LT —ADNBONTERE RN BIEER, HP SR VGA B& K. PS/2 4
BN B E S, BAEE Z RN RIRE. BRI, HRARREGr, btk
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5.1 ImBYIk

ARTH FL (A JEE L P I S KR 22, S8 7 4 1] S L st 0 ELAT R HE R, 1
TFIRGEMR . TR TR RS 2% . AR AR BT KR,
B, R 2 AR R SR L LED TR i B, S T A TV R A
Hetn b SCER S RS ERIBE AL I bug,  RURAS ] T SR A AR . SRR
G, HWEERRG S S T, MR R R %, T FLIR S AR g
PEEAEHARED . P4k, R B R LR, AR TP O 2 T BT L4 4

Mok R E o, R BB T RE Verilog fUF, RAGWEATE O, [HART
HDL [(3EAThAE, 765 IS0 REIS /3 ORI T . — SRR LB IES % T W%k il
MARITE, H3A T KM SBURE, IR B gux e 5 5 G .

ARSI E ST BBGL R, TR T FPGA Botits A XA BB K,
BHAL T 280 JTAG FREMER, MAHER TR0 FPCA FFRES. METHB
WL R R, TR BB YRR S SR S P A A SORS L B I ORI AR %, A
TR —41), XA Espier 3 JFRARORHEL 24 LL R AL B0 SWORD SCAY 35 41
EHIARA L 75 SWORD FSCRY it 4 5 (1 T 7 1,

5.2 i ME
TR B B T R R A R/ AT DA it 7,

o IMAAIZTE R B0 B R, B AN 73 B 21 55 10 B & R W 24577
XA T ROM

o EAPREWERAMER, WR/NERGYIAEE . REN R FIRAE, JF RV ik
e AE L

o TP SOMEREAT T BelE, AT ABOE AN B i BB AS)ANRSLZIGET, TR
D E

o BEOBRTLIEIN VRIS SRIE R, Bl LSS Ji RV INBIERE B2 K 259
RAE A fi

o IOAKEREREKHIMRRSY), Flanib B e b TReal, G0 S v 2

o IINTEE SR, JFERBI RN 3R BOT 5 RS R 75

I — R e, AT DA T B /N Rl i R 5 R AU 4 R BRI R

Fy—J7 T, T H A A LR AT DL, 490 R B SR IR L 20245 5 1 HDMI
BEORB L. FBEUE 5K VCA #:10, H USB #51/0% PS/2 ## 4L, 7F Espier 3 JF
R P AT AP 2 2% A S A DI i e (S 48 1

"l ihttps://github.com/michael1017/verilog_dino
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5.3 5B

TEZ BB R A I RAE T, 2NN A& E R AN T —/ e, CPU e
JUANKEA, GPU T BTN, W FPGA NRREHE. FPGA WAL T &
AL SRR BB ATHATROCR . 72 “FH 0 J, ROEE KM VM 7 FPGA 454,
17 =2 i s VR A A R AN AR A G FE R PE B L, iR IR X FPGA JFRTEH 1577 . I%AEFIX
AN, fEROE LI R R AR FPGA TR T, HEASR TAWHH. REHT
PG IR, KRR 1 I, (RARTE A SR A0 TN . 52 il

P RN T D SRR S S 3R R G, fEATE T, TN E g S
Verilog, MANHHEREFRENEAYE, Ty RS, N — DRt m A #8831t
1M 3 b A g R S i R TR AR . LR EoRAB], RETT T C KEM “&
7 (5EmHLE T, HEERCLEHR GUI FRIEET) BEESSHTFH
AL, B x86 VYR BLEES BATKUT M VCGA SCAR U B, HERIATH B
SEL VGA REARE: OIS, WEARIRWT R, T T SRS SR 2401,
W T RAVEFZT 0o T ORI AR RS IRAE, o MWHELE E R LB 25,
H2 R AR,

7 1980 FAX, IBM PC T RH 7 HBAREMECALFERHEAR, B g 7 PC
FERbrAE, RN LTF RS RIKR T UL 'S x86 1%, HHib b HELE 4 K
5y PC Lig4r CHIRRA ARM [ Mac MR BEFHLEAAAIT) » T PC AHFET AR
v&@ﬂpw2%ﬁﬁﬁﬁ,ﬁﬁﬁﬁé%%%ﬂ%#ﬁ%%x@Aﬁpwz%%D%
P, FEREIRAFXS NLEE I REAR Rk (5 — 7T, BARNAEAW# D, BARM 64 fif
Windows DR FEGETRIGH. 2T DOS 19 16 frfems TH, Tigwi &1l UEFT
S B 1 LT AL Legacy #1E RGP R AHAAE, 3, VGA R PS/2 ok
/B, HDMI. USB J3Z2EF SN £

SiFiE, AT MDA. CGA. EGA %2, {H VCGA JEARER T IR

IFEENA x86 CPU 1E 64 Al FAFCHEL 8086 (V8086) HiFX, {HiE CPU HEALEVIAL
HEANSRER (8086 Hix), EILFRE LI x86 CPU 1hfEiztT DOS Ml 16 AifeF: 4Rk
EEEAT BT & LR 16 AiREPiasT
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