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A T1/T2/T3/T4 WE MR AT, (T2 7= sl o R i v ol

T T =
- =) -
A ( L/
= “Jrestoie _EsTING
vees W vees s vees  w vee:s veesa us veel 2
T3 v vor |2 . 3 v vow |2 & T2 vow 2 &
a TESTING a a
& & &
- e - +en - _tem
[ AMEI173 3 anE e 3V [ asinras 226 3V [ AMsImr12 T22uFi6 3V
T4
1(7T)
i i J J
= TESTING = =
DGND DGND DGND

2.2.2 FPGA B i[5 L %

M Cyclone Il Device Handbook AT LA#r %, Cyclone FKIG#AFI i — B2 4 4 KK,
JEAEA 2-3 4. IX 4 SIS 2 A% LS VCCINT, 1/0 HLJK VCCIO, PLL ASHULHA [ VCCA Al
PLL #0 7 HiJK VCCD_PLL. X 4 SRAYE R, WAZHUKRDE 1.2V, PLL ALK E 2.5V,
PLL B HURTEE 1.2V ME—AE, B DA EPERMBM S /o HiMk, & nl LU H
FURSERRI S 1/O bR PRI B, JRATT (R0 AR A8 Y dee i ) 3.3V (19 1/0 ikl

Table 1-3. Cyclone lll Devices Recommended Operating Conditlons (1) 2

Symbol Parameter Condltlons Min Typ Max Unit |
P Voot 9 Supply voltage for internal logic — 1.15 1.2 1.25 v
W & 0;5&%;{? age for output butlers, 3.5- — 3135 | 33 | 3465 | v
Supply voltage for output buffers, 3.0-V .
operation 285 3 815 v
Supply voltage for output buffers, 2.5-V . 2375 25 | 2695 v
/ Ve @) @) operation
Ll
Supply voltage for output buffers, 1.8-V
I/OLEH—S_ operation — 1.71 18 1.89 v
g;ggz;;ltage for output buffers, 1.5-V . 1475 15 | 1575 v
PLL *jﬁt Tu LH J:TE_ g;gg%;;ﬁltage for output buffers, 1.2-V i 114 12 126 v
\ Vegy @ %ﬂ;{(}[ranalog) voltage for PLL i 9375 25 | 2605 v
Veeo s @ | Supply (digital) voltage for PLL — 1.15 1.2 1.25 v
Input voltage — -05 — 3.6 v
P L L ﬁ % LH J— Output voltage — 0 — Veeo v

ol I/O Hits, FRAIAEAZIERNA], BTl LR dRH 210 1/0 HiARifESE FPGA (1)
— ROLH, U RS M R MG T SR . N ETR A T IRA TR RS S - 1/0 H

() s 11 “HER RN AR R R T, AR B E EEE.”
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FUE R BT Al 1 1 25285 2 B AR

Fhrdk.
Ipy/lp Current Strength Setting (mA)
1/0 Standard
Top and Bottom I/0 Pins Left and Right 1/0 Pins

1.2-V LVCMOS 2,4.6,8,1012 2,4, 6,810
1.5-V LVCMOS 2,4,6,8,10,12,16 2,4,6,8,10,12,16
1.8-V LVTTL/LVCMOS 2,4,6,810,12,16 2,4,6,8,10,12,16
2.5-V LVTTL/LVCMOS 4,8,12,16 4,8,12,16
3.0-V LVCMOS 4,8,12,16 4,8,12,16
3.0-VLVTTL 4,8,1216 4,8,12,16
3.3-V LVCMOS @ 2 2

| 3.3-VLVTIL @ | 4,8 4,8
HSTL-12 Class | 8,10,12 8,10
HSTL-12 Class Il 14 —
HSTL-15 Class | 8,10,12 8,10,12
HSTL-15 Class Il 16 16
HSTL-18 Class | 8,10,12 8,10, 12
HSTL-18 Class Il 16 16
SSTL-18 Class | 8,10,12 8,10,12
SSTL-18 Class Il 12,16 12, 16
SSTL-2 Class | 8,12 8,12
SSTL-2 Class I 16 16
BLVDS 8,12,16 8,12, 16

m

BT R R 4 SR AN, JLSIRATTIX R FPGA 2 AF I IC B L ) Ak i i i A
22, BARE /0 g 3.3V ), (H—Sh r HIFE SR 2 2.5V, XA A IRAT] 2 S

. LA
PR IE.
Vo3 UIE vecl 2 UL
= S VECoL  VCCRT 5 Y ¥ oo @D .gig
" veenT -2 2 e o [HiE
VCCIo?  VCCINT [ S @D @D (3
w VOCRT |22 . @ @D 45
0 vectos  veenT 24 e @D
L vCCIos VCCINT = Si GHD T
e VCCINT 37 = | GND Ground Plane
52 '{g?{g e = EPSCSEL4CEN =
DGD D@D
8L vectos
03 |
VCCIos
1
1 vcomor [
G| G2l VCC3 3
~ -
e vecios _T_(l —T_cg —Lc; —Lc.; —Lcs J—ca
HEELS OIFSOV | QWESV | 0leESOV | 01eESOV | 0IuESOV | 01uFS0V
EPSCSEISACEN 1
DGND
veel 2
“Tes
TouFi6 3E=C9 c10
o.wFsov] oooaEsgbvecss | v voel 2
== ecar Gipal |2 pu »
= | 2 D 1 1 T
T e VECD_PLLL o o s
N . R T 103 | vocan capan | 108 0IWFSOV | 0.1uFS0V UluI <o‘. 0. 10F/S0V
RETST | — -2 e
10uFis 3= C16 7 Lt = =
0.LuFS0V] 0.001uE S0V EDICSETMCEN DGRD DGD
DD
_____________________________________________________________________________________________________________________________________________________________________________

() s 11 R AR R N T, AR BN E EE.
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2.2.3 ETShFNE {30 HL B

FPGA IR It NEAT L MR, IR e L AL B AN IR 85 5, 7E FPGA T
DR D) R 2 e R a2 o Prifm e R phimss, st FPGA WL TIHITE 224
R S RIS ESR S, XA BRI A R, EUR AR SEH] . FPGA RN B AN S A8
ot T EOE A RN BRI 2 (1

|

DPCLKJ11.10]  DPCLKS.B]

COPCLKT CLK[11.8] COPCLKEE
! T+ () 0
S sl B FPGAPNTE 4 |5 B 4P
A A

4
L | 7 T EA T T
3 . Y 2
' e &
COPCLKD <1 CDPCLKS
. ]
z
4
‘\\ v
- Clogk Control
2 Bl (1) :
GCLK[18..0]
DPCLKD D—| - ¥ I—Cl DPCLKT
/] L
20 20
CLKE..0) = - = - 2 CLKT.A]
] iy 1 T
DPCLK1 7 i |_:,:| DPCLKE
GECLK[18.0] :
Cinck Conrl ;
Bogk (1) k b H
A2 ff:/
2 :
4 2 3
CORCLK = . ' | & CDPCLK4
a ra
rY . - PLL
- 2 ol 4

CO A
()
) COPCLKA
CLK[15.12]

DFCLK[3.2]  DPCLKE.]
SOCAETI T30 RC HLB, (B IRYERER) FPGA (0% A T BI I, 7 1 54 SR I 2

VCC3.3

s HSHRAEH

N R11 - o

D OUT 2 1 S>t> CLED, DIFFCLE (p

TN 33R% 257" CLEl, DIFFCLE On
~=5| CLE2, DIFFCLE lp

%25 K3 DIFFCLE In
E SYSESTN”* 91.) & gy DIFFCLE 2p

[+
><—;ggr:- CLES, DIFFCLE _In
w——= CLES, DIFFCLE_3p

) 5885 C1K7, DIFFCLE 3n
250Hz A H A EPICIEI44CEN

() s 11 “HER RN AR R R T, AR B E EEE.”
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2.2.4 FPGA it B B B&

AT UL FPGA BCE HlK, — 5258 B\ PC AT bit SCAF F 303 FPGA BAFfifi 51
4%, 55— J7 W52 K FPGA - H J Sl N 2% e & 5 i AR 45

Y6 handbook " K —SEAHSCZ % i, N IfiE FPGA FIH T-RCE () SPIFLASH 4%
HiE# T, R FPGA HJLAS FEEA I Nstatus\CONF_DONE\Nconfig\nce M4z, i I

b, B, DATA\DCLK\NCSO\ASDO ix 4 /M7 i 2 SPI 211, %455 SPI FLASH.

Voo (1 Voo (1)

—L L—

0 by o= A
10 ki l 0k =

Zerial Configuration .
Dewscs 10l 5 Cychone IIl Device Family
— nETATLIS
CONF_DOME
nCONFIG
; nCE mCEO— NC @
GND
250 (5
DATA Ay DATAS
DL |- DCLE
niCE |t nCED &)
ASDI |- ] ASD0 ) MSEL[30] [ )

FPGA 5 20 MSEL & & T 1% & FPGA ) HL IS i Je shAR o, FRAT 148 FH i) EP3CS 23414
1 bit3, HAT bit2-0, _HAFF] FastAS A\ SPI FLASH HLTHT I fic & £ids

Table 9-7. Gyclone Il Device Family Configuration Schemes ' (Part 1 of 2)

MSEL ; ;
. . Configuration Voltage Standard (V)
Configuration Scheme e

N _‘7:-:4‘ 2 1 0 e
Fast Active Serial Standard (A5 Standard 0 0 ’ i 5025
POR) o
Fast Active Seral Fast (AS Fast POR) 1 1 0 1 33
Fast Active Senal Fast (AS Fast POR) 0 1 0 1] 325
Active Parallel =16 Standard (AP Standard 0 ’ ’ i 13
POR. for Cyclone 111 devices only) -
Active Parallel =16 Standard (AP Standard ;
POR, fior Cyclone 11l devices only) 1 0 1 1 3025
Active Parallel =16 Standard (AP Standard ’ 7 0 0 18
POR, for Cyclone 11 devices only)
Active Parallel =16 Fast (AP Fast POR, for 0 ’ 0 i 99
Cyclone NI devices only) -

A7 7 T A HEAR A, BT BBt B T

() s 11 “HER RN AR R R T, AR B E EEE.”
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Iy
= TDI

TCEL 16 -
> TCK
ThS1 18 T™S

Dcrm-||| o MsELD
! vee2 sp— 0ol MSELY

& MSELZ

oCE

L 3
10E/5% CFGl _DCLE ;ﬂ DCLE
13!‘.? CONF_DORE
T o nCONFIG
=k pSTATUS

CFGl DCTE EP3C3E144CEN
CEGL DATA

%]
[}
i

VCC
VCC
ViCiC

—C7
0.1uE/50V

1 | o .

— MOSPLAVMNGTF —

DGHND DGMD

2T SPI FLASH f7fili K/NERS, M2 Ak, EP3C5 ML E Al 75 22 3Mbit /47,
PRI FRAT 1L SE T 4Mbit [£] M25P40 5 ) o

Tahle 9-3. Cyclone Ill Device Family Uncompressed Raw Binary File (.rbf) Sizes

Device Data Size (hits)
ZPacs 3,000,000
EPACT0 3,000,000
TR 3100,000
I T 5,500,000
: £PacdD 3,600,000
£PaCss 14,800,000
£Paca0 70,000,000
EP3CTZ0 78,600,000
EP3CLS70 78,766,760
EP3CLST00 26,766,760
Cyclone Il LS EP3CLS150 50,610,728
EP3CLS200 50,610,728

AT A P B P — KA 4%, B i S T W 0 ) PR, B — A SPIFLASH SR SEHR
M —AMESRIR 3, WEE L JTAG SRS, JTAG X/ MEE ML LRk KT, KEHEC
Wik, HNA CPU LT, FEAESA JTAG HITEAE, FPGA HAMIIAL, ME— T3 KF &=

152 Cyclone $81F (1) JITAG HL s 41 & 2.5V,

() s 11 “HER RN AR R R T, AR B E EEE.”
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VCC2S

VL2 5
Pl
TCE] e
TDO1 =
o TMEL p p
IE/5% : =
e
DN
g 10
= TTAG =
DGHD DGERD

2.2.5 SDRAM H %

SDRAM [y BR AR Ay i, B bl gk . Bl gk, sthils gk e 3] FPGA 11 1/0 1 1
RIAT o 10 5 24 /IO F) & SDRAM PRI 8445 5 SD1_CLK Al ASREREE EL#% .

WCC33

C25 C26
0.1uF/300V 0.1uF/ 30V

il

DGRD
us
soipge 2 [ a0 |2 SDL A0
J—g{ L4 | poy a2t sDLal
B D@ A2 M
oroor 3] DU A [ spras
e qEm vm
3| i
Tl DQ7 13 $ el Ry
D1 D8 42 ' "33 sD1 as
VCC3 3 SDI_DOS 44 DQS'er ﬁ 34 SDL AU
= bl
SEh i, nfp B
D1 Doz 4 | D9 ALl e
DI DOl 50 D'Qif 3‘;‘;3 70 “5D1 BA0
H}us 14 [Jr15 [R1s SDIL_DQIs a1 ggli oAl [ZrsprBat
1053 410K L Al0K 10K SED]_DO15 53 g
Da1s 37 SD1 CKE i
DLes 19 | — CEE 35 _ RIT  opy) 1k b
e CIE i
D1 WE 16 | == R i
: WE - AR5
SDI CAS 17 | 2o Dosr 13 i
Dl Ras 13 | Sad M 155
RAS TDon 12pE/ 50V
vee: 3| - vop vss 22 I_
=— VID VES =%
77| Yoo == DEND
3 | vopo vssg o
1 ¥R VSSQ |42
_1; VDDQ VESQ o3
\DDQ vseg |22
FASEI163 700701 =
DG

F FPGA iX¥ij, FATEM SD1_CLK L[ 13%EH:3| T PLL1_CLKOUTp X/ Lo IXANE
FAPAKERIN, & XA A0 2 S RERRE 4T/, BATTUeHEE Fi—A4
B4k PLL1_CLKOUTn, A2 XS, ABATTRI B8R >k T FPGA [ PLL. Mf14 PLL

() s 11 “HER RN AR R R T, AR B E EEE.”
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i L PRI e AT L 1D AR X A BRI AT (10 4 Je P b I 8 A A 1) 8 SCAT S A )
T2 e PLL B AL (R SE AT 2 BB e P20, 2 T 43 3 EEARIE I AR E n]
SEMIIBIME S . SDRAM (KIS Ik 100MHz BLE, BT A 508 FIX AN T I T

U1C
d 38 sD1 DOolo
- 10, DIFFIO_Blp -ﬁ-ﬁ—
g 10, DIFFIO_Bln ""’%ﬁ'—smﬁ
E I0, (DQ51B/.CQ1E= DPCLET) 35__sDI CIE
- 10, FLL1_CLROUTal e DLCEE
10, VREFBINO| fet——r=r—
10, DIFFIO_BSp, DQIB| fa— == —
10, DIFFI0_BSn. DQIE SDI A7
10, DIFFIO_B10p, DQIB| [S5— 517
10, DIFFI0_Bl1p| faes— === —
10, DIFFI0_E1ln| fe? 222 S0
EP3CSE14CEN
e =
2.2.6 LED 87R KT

W ELTTR T —A LED F5n4T, FHFARFIOMER. 1/0_28 %y Y LED ‘Tl &G,
K HL S LED #RENIANES

UIE
-3 IO, DIFFIO Lén
v ID, DIFFI0_L8p, (DQS1LCQILE DPCLEL)
r 10, VREFE2HD
- 10, RUP1
-] 10, RDN1
0
EF3CIELHCEN

2.2.7 EERRHE

MBI IS 32PIN [RERER K 46 AN 1/0 JHIG | H AN E RS A v Y 23 4N 1/0.
5V\3.3V HLYE A S [ H Y i .
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VOCs P2 VOCS
1 i p 1
DGED || PIN_127 : : FIN_176 || b&ED
PIN_135 = PIN_124
PIN_121 o 10 PIN_120
TIH_119 o PIN_115
TN _114 = = FIN_113
PIH 112 j - PIN 111
PIN_110 T PIN_106
DIN_105 Lo FIN_104
P _103 = = FIN_101
PI_100 33 f.j PIN &0
PIH 9§ - :ﬁ PIN &7

N
DGI\D||”7 9 30 :—“pnmm
vociib—— 31 32 ——vccis

OUPLLN9001-37321C00A

VCCs P3 VCCS
D-GI\Dllnipm = 3 4 4“1\. ——|l-p@D
DIN_83 T3 BN _80
PIN_79 - PIN 77
PIN_76 11 BN _75
BN _74 13 13 BIN_73
PN 72 j -~ FIN 71
PIN_T0 17 13 PIN_60
_PRSE | g o PIN_67
PN 66 21 1 PIN 65
PIN_&4 33 21 PIN_60
_PINSE | o5 | PINSE

_ PN 3E 1537 5
D-GI\D||”7 9 30 j—“pn@m
veCiib—— 31 32 ——|vCCis

OUPLLN9001-35321C00A

3 SF-CY3 FEA i F 223 Ut B

3.1 H AR 2

DRI 1 B T — PGB A OIS AN, T EAE AR TS, B 5V HLJEAT USB
Blaster N#k4k, WK, USB Blaster [ USB ¥ I 0AZiiE 3] PC |,
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e

3.2 Quartus II 5 ModelSim &4 T # 5%3

3.2.1 EDA T Btk

WU “ TAEIEE, JEAeR) S, FPGA/CPLD JTA& JITEs J2 i) EDA T LIy 22 i tr
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— WAV RREE T R B BRI 22, h T HBh) T K) DE ik, B8 st o 2
T 3 T T LR E AR K A 2R K SR PR 58 X TR AT 5%

UMLK Altera AR IRESAE, BT AT JGE B BIUE T Quartus 11HIX5K Altera T
Xt E SRR TH . BATA LAAE Quartus 11 E5g RN (B2 5 500 iF
DAY PR it W (R4 LURC S SO R 88 . /5511 Quartus 11
EIEREE BRI EL IR, W LU BOE T X R S, A iR T, AR
AV R B A, MR U I L T o BRIBE, BRAEY Quartus I _E CLEREEIXAN “ 35
W7 Dy we i ok T, WA 12 5B L Mentor Graphics 2w A AEHEH T
ModelSim-Altera A (115 . T H .

5T EDA LRIRE, {8 Altera 23w IR, TE BB AR RARZ A 0L,
HSzRRATHESE K SH ] Quartus 11 + ModelSim-Altera B¢ Quartus Il + ModelSim SE ({44 1 g 7]
PSSR 2 0 TR

3.2.2 B TEF license HA{

Altera 2y v OB A BELHRH) TR N8Ry, RSG0T UEHEY In) AT 1 B3 T B85 RR
T Chttp://www.altera.com.cn/support/software/sof-index.html) . ZEARA T TTrh, FeAl AT LA
s AR O BEREHE N R 8T, Al SCRE B IRA TR 2 A B Quartus 11 AT Altera-ModelSim..
AR TR 22 Vin], 2R, 48 T#E, KRECTUALUN U (2% 55
A4 http://www.altera.com.cn/literature/manual/quartus_install.pdf):
® WZEIATI license, JUZHBr R fEZ M. W1 Quartus Il Web Edition #lI
ModelSim-Altera Starter Edition. Xf T — M IH) = #, XFERICARZ TS H .
©® I THAT Quartus I AT AR 30 RIFRTIVIRR .
® HRE PR R M, AT A e SR 60 RIVIKH] license, HRULEA
IR BRI, SRR 60 K AT 144 — IR g RAAT
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SERPL 8 HESE

TE »IEHHE S myAlteralk S

Quartus II

Qsys

SOPC Builder
MAX+PLUS 11
ModelSim-Altera

Bt

A

=W v EE e

Altera RIEEI TR

&

BRI A
T * Quartus® [T T %
e T + SOPC BuilderziE QUARTUS'II
o « Mios® II : IDE 7. 2 k5 SP1
HERR#EITE /0 * ModelSimE-Altera 3 -—
FlRERIEEE & F e * DSP Builder .
iﬁié@é‘%ﬁté * MAX+PLUSSIT SRHTHF xtﬂhu)\‘ ~
i R Altera it is
ity Pt
TimeQuestTt 43S . b
TR 55175 =i 1. * '
THE & WRLA . B
PR, « EEEEIEtaE /0 o
HardCopyitit + PlEERERE & FE -
BERSETR
g DHEER e NE
# %;é%ggﬁg% Quartus Il v6.0
e - E & @ik LERIRT
VFA .
* HardCopv® &t
Quartus IT EDA ¥
Quartus 11 30O e
FE5TR
HEIR . &J_*_Eééﬁiﬁ
HETH « MbEhEd

If] license 38 A HFH, I Fixed license ([[7E[¥)) F floating license (73, %%é/5a
AT 25 . Fixed license s HI P AR [l 1 HU FHIR 1K), BB HI T HITE IO ACHE PC. floating
license B S48, —6/0 ] HHiE LA floating license, 4R & JEIs M A T 47 ) PC 4B ml LA
XA floating license, AN Al INTE 2052 1] license K 1) L o

A% > K48 F Quartus 11 Web Edition F1 ModelSim-Altera Starter Edition. 7562 3
J5 M N EIX AN AE . FTHF Quartus Il Web Edition F#MI U5,  H 4% il 12.0spl quartus
free windows.exe (BRIAKZHALH] windows RET) #EAT HEK.

Quartus Il Web Edition %k 4% :

https://www.altera.com/download/software/quartus-ii-we/zh_cn

() s 11 “HER RN AR R R T, AR B E EEE.”
25


http://myfpga.taobao.com/�
https://www.altera.com/download/software/quartus-ii-we/zh_cn�

FERLHiE ARG TRBOT KR 252822 I BT
VAT EREEE: http://myfpga. taobao. com/

® T O XEEE & myAltera /B

AL wHEFSEE  wIEEF

Bt Quartus Il M5 (FR%5H)
Quartus II iTTakET
Quartus 1T FIERHT =R EEe

MegaCore IPEE
ModelSim-Altera
Nios I1 EDS Quartus IT FEER12.0 W RSH 1

HEHH. 2012 F£7F

ild -
DS Sulleer TEkmE1. SRR
CpenCL
OSTHF
Eig =] Quartus II Web Edition Windows 12.0spl guartus free windows.exe 2.7 GB
FAAIREE BEE 1 \D5: b014edc485d0d1b17df7ch3b3egeasse
Bt Quartus II Web Edition Linux  12.0spl guartus free linux.tar.gz 3.7 GB
el B8 1 ID5: 968aedcibThecf5aed 51247 58754473
ISR
HAIFAQ " -
VAT HAb it T EI

WHRRFKEH IR Altera B 7 Wi A4, AWl s~ TR
Download Manager “Z254¢ /. FEWN T “ 2238 ” I, Bf)f5 7 i “Click to Download Your

File Now”,

AITERAY
About the Download Manager

The Download Manager provides a more effective, more efficient way to download files than you r
warning window, click Install to continue downloading your file. The Download Manager will insta

ick to Download Your File Mawe =

[fthe Download Manager fails to start, or if you do not accept the security cerificate, yvou can dowr

X

A 8 R PR 7
— ¥R Download Manager
’F

EiTE: Akamai Technologies Inc.

v EEET @) e :T:E%m) ........ .

F B Internet RO HATEENIEEH EAHREED » fEletj{fﬁF’““ELT EMEEIER
AL %R BIEE R R TERAN .

FERE TR I B LR R 3ORAF H o, 3555 mili “ R4
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| S alteragsltera Download Manager

File Mame | Frogress I Size I Statusz | LIRL

| & mEeo | X mEo

1RFE @) IbQuartus II 12 j &= EF Y

>

Eecent

S

IS |12. Ospl_E32_guartus_free_windows. exe j
el (I): I* exe

File: 12.02p1_232_quartusz_free_windows exe
Frogress: 11.57 MBI2 74 GB (0% done)

Status: Downloading

Transfer Rate: 612 KBlzec

Tirme Left: 1:17:49 hours
4 /NIERA,

Connections:

[T Close window when done [T Launch when done

Il Fause i Exit | v2 2 h

IR, FTIT ModelSim-Altera Starter Edition K NI, 77500 Mk Nk

12.0_modelsim_ae_windows.exe fll 12.0sp1_modelsim_ae_windows.exe.
ModelSim-Altera Starter Edition | Z&Huhi-tn 1.

https://www.altera.com/download/software/modelsim-starter/12.0/zh_CN
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ModelSim-Altera A [ ] k&

O 201268

AT Quartus I 12.0 SP2 gIModelSim-Altera . [IsE 10.0d
THEM1: AlteraZ¥EFF

TE— T ERER  RRAENTLME » ERIEamt i,

R Altera®s2 i i2rmF » AAENTLMATE , IEEEMRE TN EoAERTHE—Alterah 252 - 25, EALUERES
AR SR . AlteraT iR I FEL RN T 50%.

AlteraitAltera Quartus® II HHiTaMEIE PR Mentor
Graphics® ModelSim?® -Altera® (FE AR FIEERE
LT R P AR ModelSim-AlterafEFiModelSim-
Altera A IR .

= ModelSim-Altera i - SFEFA ({458 )
= ModelSim-Altera A - TRETAN ( R85

Tk

Windaoy

El¥EAltera¥cty 12.02% FAQ.

THER2: SRR

@Tﬁ Windows 12(_] mode_lswn_ ase mlnd_mrus: exe 426 MB
Quartus I 12.0 & 10.0d SP 2 Windows ;?99_2 -mod:-elsm.’l_ _a:ae_ _vflnd-mﬂ:s ;x _ _- 286 MB
@1 Windows ;;]sg-_l_ _mo_d_:a_ls-lr;l‘ a;e- dvl:l-n--d-o-xﬂ:_s_x;_é_- d : - 286 MB
Quartus 11 12.0 #1 10.0d ##4T# Linux 1;? r_r-u;u;hﬂ:l;l-m ;lsedlmdux ta_r_qz: o _ _ 752 MB
Quartus 11 12.0 B 10.0d SP 2 Linux ;‘;.ésaé-.modqe_l;idrn_-e;sde Imduxjt;r_.qz“ - 413 MB
Quartus I 12.0 B 10.0d SP 1 Linux 1é CIS;Jld ;nt:c:l_els:m d;s‘; I;n:u:x‘tar_q;u 413 MB

M5 51a53Sa7ndadf, . = 0F=Or0 2020
MD5: ale5a5e704ed4feeh29558f39c8c309382

3.2.3 Quartus Il ByZ&23E

PRI BT AT TR N ORAF AR, 55623 Quartus 11 Web Edition. Xy
“12.0sp1_232_quartus_free_windows.exe”, #LH U1 TR 10 2B 0T, FRAT T R A SO
SEbr EATE T A A, sy Ja 0 0 DT BT v I N SO A TR A CRI
Destination folder), I ELARAH R 1% B A% I AE R AT A1 A2 % IO REAE 23 (] RITAT Gl W% 224
3-5G YA . i “Install” TFAAR I -
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Cuartus Il Web Edition (Free) (includes Nios Il EDS})

Befare clicking Install, werify that you have sufficient disk space
specified "Destination falder” Then click Install to extract the files
for this soffware package into the "Destination folder"

m

When finished, this program will exit an the "Altera Software
Installer" graphical user interface should appear, where you can
finish the install.

In some situations, there may be a delay before the "Altera A

[Lestifiabion folder
CADOCUME ~1NADMIMI-TALOCALS AT emp Browsze. .

Ingtallation progress

Inztall | Cancel

FEfRISE G, HEhH W Psi) 228 8878, i Next N2to Z8R T, WIAAT L
AL B R AT LU B O3 ST SO, 22 AR M S g A SR (R A P 22k, H
PN INa

4 Altera Installer (12.05p1 Build 232y '-'UE

Introduction
Welcome to the Altera Installer

The altera Installer guides you through the process of instaling Altera software.

To continue, click Next.

#» For mare information about Altera software, go to the Design Software Support wehsite,
Mm » For technical support, go to the woww . altera.comjmysupport website,
e » For online documnentation on software installations, click here,
» Faor Altera Installer cornrand-line options, click here.

> Introduction

[liallore sltera Installer to repart statistics to Altera to improve quality,

MNext = Cancel
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WK FT7~, Quartus Il Web Edition 1E7E Z¢3t,

Altera Installer (122 0sp1 Bunild 232) =

Installation
Please weait while the Altera software is instaled.

% Eyxtracting Quartus 11 Wb Edition (Free) (includes Nios 1T EDS) archives ...

3%

Products

4 Quartus 1T Wehb Edition (Free) (includes Mios 1T EDS)
Quartus II web Edition (Free) (includes Mios II EDS)

Arria IT G

Cyclone I

Cyclone I LS

Cyclone Iv E

Cyclone IV GX

Cyclone v

Legacy Families

A 11

MAX Y

Installed

Start Quartus IT 12,0sp1

Get Quartus 1T Subscription License
Create Desktop Shortouts

> Installation [V Quartus 11 Wb Edition (Free) and Nios 1T SBT f Nios II GEC4 Toolchain

| I Rate your installation experience

< Back Firish

FT I B & 223547 F) Quartus 1l Web Edition

Juartus 1173, it

Fie Edit View Project  Assignments  Processing  Tools  Window Help &9

Se
DEEHE & §BE o o WY +@RBG T »r 2 'sd e &8 5
Project Navigator P A X

Compilation Hierarchy

@ »

&Hlararchy | Files | of Design Units |
[Tasks Q8 x|

Flow: |Cnmpi|atinn

hd | Customize. ..

Task »
4+ P Compile Design

e QOUARTUS 11

] Edi: Settings Version 12.0
- BB view Report

- W Analysis & Elaboration

l> P Partition Merge

4 {23 metlst viewers

L RTL Yiewer

. = =

@ Documentation

X |V <<Searchz» v

Type Message

Messages

\_System /\ Processing /\_Extra Info [\ Info /\ Warning /\_Critical \arning [\ _Error /\ Suppressed f\ Flag /

Lacatian:

| Locate
100%, 00:00: 16

A2k Quartus Il Web Edition #2544 license (1], {H & L A £ 38 3] 202085 I 4 AT o vk
B g O, EF W BRI KRR RSER, Wik pc P Lz HAb oA
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() Quartus I, fR AT fE2 HBLICTLIEH ] Quartus 1l Web Edition 5L, X 1R A fE /2 License
Setup B 2 T AN IEHAIT license SCIFIGE MU . KT AT FFSE HLA ) Tools>License Setup,
WE R, X IR KR License file fFIHIZEZ A (B ATEE license, WIRBE THA
license B4 S MR EATTEIEAE D, HANELA)i% Use LM_LICENSE_FILE variable.

(

]
& Options X
Cateqgory:
4 General License Setup
ED#& Tool Options
Fants

Li file:
Headers & Footers Settings R

Internet Conneckivity q . . ) y
Libraties @9 LM_LICENSE_FILE variable: | E:/EADtooliMadelSim 6,558/ ModelSime_S_KeyGen/LICEMSE. THT

License Setup
Preferred Text Editor

Current license
‘Web License Update

Processing License Type: ‘Weh Edition
Tooltip Settings A g
4 Messages ST EEEms ZEE Biegin 30-day Grace Period
Suppression Host ID Type: Not Found
E0|0trs Hast ID Yalue: Mot Found [ wwait For Floating licenses
onks

Licensed AMPP{MegaCare functions:

Vendor Product Wersi
Searching. ..

4 m

Local system info
Metwork Interface Card (NIC) ID: | 2c27d71f1del
C: drive serial number: 4cb39915

Software Guard ID: Mot Found

oK Cancel Help

HE 2 5L Quartus 11 Web Edition 522 35 7] BLEF ] 1.

3.2.4 ModelSim BJZ23

R ORIATE ) ) 22 O R B I T AT 3CAF 12.0_178_modelsim_ae_windows.exe
(5E2e%%) M1 12.0sp1_232_modelsim_ae_windows.exe.

5 Quartus Il Web Edition 112382540, miai rT AT SCAF IS, 78T 3 0 Ak s D ey

R A Rl “Install” TFUGAR ISERAE, 235 H Next, HIEIT7R, A ModelSim-Altera Starter

Edition Z%&1d e

() s 11 “HER RN AR R R T, AR B E EEE.”
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AT TRwtaller (1205 T Dl 232y

tinn nstalation
o st whikh thin Altiers software £ retibed Plazen walt whils tha Altera soétwiars i instalac.

£ Fxiracting Mockskim, Ater Belition archives 4, Instaling Modstim altera E4on ...

Products It Prodcts Instaia
Mooty 2itera Edition Mocteim. Altera Geiton

| cancal | [

ModelSim-Altera Starter Edition 2235558, Xk 5% [ (1) P4 =5 rp sl il o -4 =5 ik Nk
£ S

it v
TEFSEERE-CNTY >
a=iin)] ¥ @ Alera 12.0sp1 Buld 232 »

BE) ModelSim-Alkera 10,0 artus II 1
@ ModelSim-Altera 10,0d (Quartus 1T 12,0sp1) Release Mates
i aw] 3
FEME R
BT

d =" Custom Altera Yersion

File Edit Yiew Comple Simulate Add Library Tools Layout ‘Window Help
N-sEe O MESE || SmRM|| X0k
Columnlayout ‘AllColu.mns ﬂ H ﬂﬂ ﬂ@ﬂ ‘}|

a

¥ H Layout |NoDesign ﬂ |

Marne Type Path =l

ﬂ—m 220mode! Library $MODEL_TECH/, jaltera/vhdl220mode!

ﬂ—m 220model_ver Library $MODEL_TECH/, jaltera/veriog/220m...

ﬂ—m akera Library $MODEL_TECH/, Jaltera/vhdlfaltera

ﬂ—m altera_|nsim Library $MODEL_TECH/. . jaltera/vhdlfaltera_|...

ﬂ—m altera_|nsim_wer Library $MODEL_TECH/. . jaltera/verilog/altera. ..

ﬂ—m altera_mf Library $MODEL_TECH/. . jaltera/vhdlfalera_mf e
ﬂ—m altera_mf_ver Library $MODEL_TECH/. . jaltera/verilog/altera. ..

ﬂ—m altera_ver Library $MODEL_TECH/. . jaltera/veriog/altera

ﬂ—m albgxb Library $MODEL_TECH/ .. jaltera/vhdlialtgxb

ﬂ—m albgxb_lib Library $MODEL_TECH/ .. jaltera/vhdlialtgxb

:p—m albgxb_ver Library $MODEL_TECH/ .. jaltera/verilogfaltgxb

:p—m arriagx Library $MODEL_TECH/. . jaltera/vhdlfarriagx

:p—m arriagx_hssi Library $MODEL_TECH/. . jaltera/vhdlfarriagx_...

:Hm arriagx_hssi_ver Library $MODEL_TECH). ./altera/verilogfarriag...

:Hm arriagx_ver Library $MODEL_TECHJ. ./altera/verilog)arriagx:

:Hm arriaii Library $MODEL_TECH/. ./ alcera/vhdlfarriaii

:p—m arriaii_hssi Library $MODEL_TECH}. . [aleera/vhdlfarriaii_hssi

:p—m arriaii_hssi_wver Library $MODEL_TECH/. ./altera/verilog)arriaii. ..

:p—m arriaii_prie_hip Library $MODEL_TECH]. . /alcerafvhdlfarriaii_p...

:p—m arriaii_prie_hip_ver  Library $MODEL_TECH]. . Jaltera/verilogjarriaii. ..

:p—m arriaii_wer Library $MODEL_TECH]. . Jaltera/verilog)arriail

:p—m arriaiigz Library $MODEL_TECH]. . Jalterafvhdlfarriaiigz

:p—m arriaiigz_hssi Library $MODEL_TECHJ. . Jaltera/vhdlfarriaiigz. ..

:p—m arriaiigz_hssi_ver Library $MODEL_TECH]. . Jaltera/verilogjarriaii. ..

<l arrisiing nrie_hin Library $MODFL_TFCHI. . tAlrerafvbdlfarrising. .. j
F i Transcripkt x|
# Reading C:/altera/lz.0/modelsin_ae/tel/vsin/pref.tel J
Mode/Sim = J
‘(Nn Design Loaded: ‘(Nn Context> |

|

2, BATWZEELF T ModelSim-Altera Starter Edition.
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3.3 USB Blaster IXz) 2235

7E WL ifd N\ USB Blaster )&, BiseA NI R s,

1 st

USE-Elaster

B LR A 17 2

e
B BB S

Py R
&
B S A B

USE-Elaster

(V) mBPEEBAEERE ) RRE, BREE
w2 HEA.

SRR A e
@i g i) (1)
O MWFIREIE B (&) ©)

Tgba, (FBE T .

i e

b MBI B E A B 2R (R Jarii ~ 2
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BHBHBAAS
TR I BE A NS
\: 12T E S EE EhiE g i
USE-Blaster

) mPEHEEETEE o) RS, FHEE
s HiBA.
HEHALE EL S 42
O BEhazdihit i) )
T =T

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

B, FRE T8 .

v [F—Zw )| [ BE |

AL P R FAE R P AR XANE, B Quartus ZEHH 3 KR IH
drivers\usb-blaster Hzx GHIEFREFRIIZEH) J&5, mii B0 Eria2ess, g2

BRSER

kRPN

@ X R R EIRENIE R (5).

FERA TS IEER T B LAEE » EEEE SRR . S5l
HR R E =z .

[ nI = (8. CO-ROM. .. ) ()
M EEEP TR MR 0):
alteratl?. Osplhquartushdrivershnsb-blaster] 58 (R)

OTEEFE. XEOCEEETHAEERF 0.

EE TR L (B M B o B IREAE Fr . Windows T ERIRIEIEATIEREEATIR
zhig Fr SERhE i & [LAC.

{ b= @) | F—F W@ > HiH

(L) ST 11 “HUR BRI BB ) T, TR S R .
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4 FPGA K FEECE

4.1 FPGA ) L H B3 R 3

Hi 2 smifd, FPGA ZHET RAM Z5HITY, R T, WAL T FLASH 4541, {H RAM
CERE T, RBRATHERIE S . 1T RAM S5 RAFikhas, e o AR A7 A LI e
MERT, B LBETRER N RA L Bk, AT @A BERER LA A
I PC R8Ik, TR RVFRATX A M. JrLL, H FPGA 5510 #4— Milic &5 s
EHEH L FLASH, sl 2 AT sl e B AT R K. AV S HRATIE S JFAT ¥ FLASH, &A1)
(KR SN BIEAAANR], SRS E 1.

FPGA #s A =KL E P70 B E T (AS). #AIRCE 750 (PS) MR I
BT UTAG R E 7. AS FH PS AR B bit Y N EERCE S A 10 JTAG BN EE
RERHURY 8] FPGA T Bl fEZkiatT GAFEHR, AN ILIE), WBAEWIE FPGA K bit ¥i
FEEIECE S e AT SF-CY3 AT T UTAG #:H

As BLE 5

AS 1 FPGA #3115 FRCE BRI, EHHIA SN as I R, EPCS R AIAC
B0 EPCS1,EPCSA FLE ALt AS #E5, HHi L SZHF Cyclone/ Cyclone 11/ Cyclone Il &
B, A Altera HHATHCE 331K 58 B, Cyclone & PHALT AT , Tic B 25 1140 T A Hb A .
P B i 1 DATAO 5IIE N FPGA. ML 4 i [m U 4 DCLK A b, 1 ANl 4% 1
(VAAC/T

pPs BLE 53\

PS W ARV L e Pl d s hINe B A . Jl Rk s ARG B AT (EPC16, EPCS,
EPCA) SGMCEIARIEM, 76 PS HC BN, e BB At A7 1, il id DATAO 5%
N FPGA. FUEEHAE DCLK ETIEBAE, 1 AN B EIIEE 1 A .

JTAG BEE J5 X

JTAG #2H2 M FbndfE, BT A MK SR TR, A H] 1EEE Std 1149.1 kG IL 5
DG, SCRF JAM STAPL FrifE, T LMEH] Altera "I 23 HI B E T2 42 ok e ko

FPGA {EIEH LAERS, &M & E i AE A E SRAM h, eI EH Fak. 7S50 R4t
A VLB R AR AT, R RTLUEAT Ps. FESEF ARG, ZHUHL N

() s 11 “HER RN AR R R T, AR B E EEE.”
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Hi FPGA EZ)5I' FICE BRI, 1XIF FPGA K 20 INAMEIE FIAZ A i R A e & s
Tk FPGA TC T A S FH I G P A B U T 2K pof A% Xty e besiti 2

JTAG B AL N3k FPGA (¥ SR AN T/, PC Ui Quartus I R Rk 20Kt bit
W Csof SCMF) NEE FPGA WHE, NEUEHUG FPGA L ZIHAT R HAURD, AR, AFH

BEIE Rl o

Sof 344
PC

USB Blaster
T

JTAGHE e
v

FPGA

FPGA T 3 BT 05 v (1 R4 BT, PC i 1) Quaartuss 11 AR S N B2k 2k bit
W Gie SCMF) FEBIECE S T ECE SRR ITAG F2 D #E 4 HEHE 3 FPGA 1Y, Atk
ATIAN R B, It DABC B SCA AN PC SE /24414 5] FPGA, SR 5 FPGA Wi R AL 1448 L E 5 7
XA FE FPGA A2 TlL 2 MR R .
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JicXff
PC
USB Blaster
THL
JTAGH B
v
FPGA — BLEDH

56 JTAG B R AEZICE FPGA FIBEsRIC B 05 AR B, JRATITE T % —F FPGA _LHLY)
SRS E LR . FPGA LHUS, AEBIR IS 1 e LAE, Ml iT AR B, R A
LB S F RS, T R B T CUnBRAT T SPY 2 1) 45 0 (R B o
# FPGA f¥] RAM 11, BB ZERJG THRIERIETT. R T, A ANTTREERE, JTAG fELLRCE 2
M E SR AR R E ? -, JTAG fEZRRC B ML ESUL Bmif, JoiB b FPGA 1L
IBATA 2088, N ITAG T8RSN, W FPGA (S I M HT M TAE, JFARIZAT ITAG N
(YT, B 50

FPGA —BELH

4.2 JTAG £ 2525 FPGA

N HEIERAMUABEGIRET ) ex0 BIFE (LED R Mosis, FHH JTAG BUZ W ihir
BRI
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EREUT USB Blaster T 8%k, 43 SF-CY3 JT M LHL, [RIINATIT pri\ex0 H g F L (XX
i ex0.gpf). i SEHALMK) Programmer #4240, HEN T 2000 & v,
——————————————————————————

D e RS e ®

BEN R EITHEWT .

*'D Programmer - Drfmyfpaa/Dk_SE_EP3C design/pri/exifeni = exl - [ex0tcdf]

SO
Flle Edit View Processing Iools Window Help & Search altera.com @
2, Hardware Setup...: |USB-Blaster [US6-0) | Mode: |1ae Y Begess

[[] Enable real-time ISP to allow background programming (For MAX IT and MAX ¥ devices)

File Device Checksum Usercode Program/ Verify Blank- Examine Security Erase I5P
Wi Start Configure Cherk Eit CLAMP
ol = exi.sof EP3CSE144 00094AERA FFFFFFFF ™
0p

‘?ﬂ Auto Detect
¥ Delete
& Add File...

liz Change File...

B save File -
[ add Device...
uuuuuuuuu
L JADERAf
oI o A

m

$Down 4 A
o A
F 5
uuuuuuuuu
EP3CSE144
DD

SRJEHIN Quartus 11 277 R7 T USB Blaster M #i&k. B U, WL IR 7 ridi 22 B

rS

A 1] Hardware Setup....

("D Programmer - D:/myfpaa/DK_SF_EP3C/design/pri/en0fex0 - exd - [ex0.cdf]

%
File Edit Yiew Processing Tools Window Help & Search altera,com .

25 Farcmare scup 4 || Uso-Blaster [U55-0] | | [roce: mac | | pregress: |
1 Enable rea\-ter\IEP tor allow backgroahq:urogrammmg {For MAX 1T and MAY Y devices) \
e LY hY
File Device Checksum Usercode Program/f Verify EApk- Examine Security Erase Isp
W start Canfigure Ch Bit CLAMP
&l 5ol P3CSEL44 00094ABA FFFFFFFF ™
uils Stop

‘?ﬂ Auto Detect

s s Wi, HRnET

X Delete

& add Fie... EERRAG, FaHEE

liz Change Fils...

i

7E5 I IF) Hardware Setup UL, S Y HIE L} A USB Blaster, #XJ5 close. 1R
YA B AT USB Blaster SR, B AEHA AR IR L4 USB Blaster Fll PC i #54F,
RG22 ARG — FEA, B34 B8 A 380 Quartus | G E -

() s 11 “HER RN AR R R T, AR B E EEE.”
38



http://myfpga.taobao.com/�

FERLHiE ARG TRBOT KR 252822 I BT
VE'E)EBERE: http://myfpga. taobao. com/

P
W Hardware Setup 1

Hardware Setkings IT&G Settings

Select a programming hardware setup to use when programming devices. This programming
hardware setup applies only to the current programmer window,

Currently selected hardware: | |USB-Blaster [LUSE-0] -
’ . Mo Hardweare
Available hardware items LISE-Elaster [LISE-0]
Hardware Server Part add Hardware. ..
IJ3EB-Blaster Local IJ3B-0

Remove Hardware

Close

BT 0 B e iF, B RhAT M) Start S8 vT LUS 2 T 808AE, W BA
Process & 7743 M\ 0 F| 100%. )i A 1 F SF-CY3 K% /LA _E 1) D1 4871 AR AR 1 FF 43

EET

ali Programmer - D:fmyfpga/DK_SE_EPSCSdesign/priferifexi= ent = [exi-cdf]

Search altera.com .

Mode: |JTAG - Progress: 100% (Successful) .

File Edt Wiew Processng Tools ‘Window Help &

éaHardware TR | F-Eiaster [LISE-O

] Enable real-time ISP to allaw backgraund programming (for MAX IT and Max ¥ devices)

File Device Checksum Usercode Program/ Verify Blank- Examine Security Erase 15P
T Configure Check Bit CLAMP
ex.sof EF3CSEL44 00094464 FFFFFFFF ™

il stop

ad Auto Detect

JTAG A B K TR V2B B sof sk E] FPGA H, R TR B e e T v B 1,
AR F BIURNI T BEATHACHE AL T (TR, AR E S A B AR B0 N ARAT
IS AAREFr B UG 1 IR NIRRT, R KRR AR B HEr EHUS JTAG 7R M
AR ER T, ARSI JTGA B BL B i P BREE sk — D ANERAT (1405, 4%
Je BTN N AR

() s 11 “HER RN AR R M T, AR RS 2.
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4.3 JTAG SR ED A

FLISR— N By ARG, JX TR 807 77 AR sof SCHE > jic SCIE, ARG TE ITAG
BN B R jic SO R AR,

B, I TR It A — /MU fr FPGA B BRI SRAM H AR SCAE(*.sof). BR
DL Quartus I 7ES 26 f5 #8237 A% sof (K1 H BR 30T

HENE HbR SCEER 1, s5 i Quarutus 1L #EF) File> Convert Programming Files-+.

58 Edit Wiew Project  Assignments  Processin

O mew... Chrl4-m L (e
& Cpen... Chrl+o

@ Mew Project Wizard. ..

@ Open Project. ., Chel+1
Save Project
Close Project

=

G save Al Chrl+5hift+3

Create | Update

Cush
Conwert Programming Files. ..
el
Recent Files Y mming f
Recent Projects L2
Exit Alt+F4 er)

SRR T D R B
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-

(i Convert Programming File - Di/myhpgay DK SF EPSC/desiany/ prif ex07/ex0 = ex0

File Tools  ‘window

Search albera,com .

Specify the input files ta convert and the type of programming File to generate.
aou can also impart input fil inFormation fram ather files and save the conversion setup information created here For
future use.

Conversion setup files

Open Conversion Setup Data... Save Conversion Jetup...

Qutput programnming file

Pragramming File tme:l ITAG Indirect Configuration File {.jic) I -

Options. .. Configuration device:  ||EPCS4 ¥ | Mode: Active Serial -

Advanced. .. RemotefLocal update difference File: MNOME

[V Create Memary Map File (Generate ex0.map)

m

Creake CvP files {Generate ex0.periph.jic and ex0.core.rbf)

T B0 R A I

Output programming file [f] Programming file type: X FR AT ZLEL (1) SO 2570 JTAG
Indirect Configuration File (.jic).

Configuration device: EFFAT] SF-CY3 FF AR FAEH AL E #54F EPCS4 (FIl M25P40 5%
AT ZE0 SPIFLASH)

File name: My AR5 3CIE4, FAlar 4424 ex0.jico

{EJS I Input files to convert 11, 56 HLili Options 17, SR A5 M) Add Files-- &I i

5o, HiE. EFH I K kSR Cyclone NI EP3CS, R G Aiidi OK.

m

Input files to corvert:

File/Data area Properties Start Address 7. ,'.J\'i. ﬂ_.—l-'E' Add Hex Data
I Flash Loader I
OF Daka Fage_ 0l EENGE \ Add Sof Page
\am IWI
( Select Devices 1 EEMoiE
Device Family Device name Up
[ - O epzcio Hew, . B
[ arviaGx O eracizo
[ aria1rae O eracie Impatt... Froperties
[ amial 6z O eprsczs
1 arriav O erscao Export... o
D Cyclone iy B ~
= Edit...
Cyglope 1
I /] Cyclone 111 I —
| Cyclone TII LS =
__| Cyclore IVE Uncheck al
[ cyclane Tv G
[ cydore v

] Hardcapy 1T
D HardCopy 111
D HardCopy It

[ maxm 3.
[ maxy

HEE SOF Data 17, #RJG AN Add File-- =5, B, 7R % 1 ik $* sof
S, X B EFE ex0.sof

() s 11 “HER RN AR R R T, AR B E EEE.”
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Input files o converk

2.8 5EE

File/Data area Properties Start Address Add Heyx Data
4 Flash Loader frs
: 1.3 g Add Sof Page

Page_0 <auto> | /? —
File...

Remove
Select Input File
_ Up
Laak in: |@D:'l,mprga'l,DK_SF_EPSC'l,design'l,prj'l,exD v| (<> I+ |E] =)
_ Down
'ld’ My Computer | | £ db
(L) Administrator | | [C3) incremental_db Properties
|53 simulation |
Help

4. AEE

File name: |exD.soF I | Open ]
Files of kype: |SR.¢\M Object Files {*.s0f) - | Cancel

BJGBCEUW R .

wml convert Programming Eile= Difmytpga/DRSE _EPSCYdesign/priferifexl - exl

File Tools  Window Search albera.com .
-

‘ou can also import input file information From other files and save the conversion setup information created here For
Future use.

Conversion setup files

Open Conversion Setup Data. .. Save Conversion Setup,.,

Cutput pragramming file

Programming file bype: |JT.°.G Indirect Configuration File {jic) - |
Optians. .. Configuration device: |EPCS4 * | Mode: Active Serial - |

File namme: |ex0.jic |
Advanced... Remote/Local update difference File: |NONE |

V] Create Memory Map File (Generate ex0.map)

Create CwP files (Generate ex0.periph. jic and ex0.care. rbf)

m

Input Files to corvert:

FilefData area Properties Start Address Add Hex Data
4 Flash Loader
. EPaCS Add Sof Page
4 S0F Data Page_0 <autoz §
e, sof EP3CEEL44 Add File...
Remave
Up
Dhonny
Froperties

Close Help

SENBEE, il Generate AR X jic.

() s 11 “HER RN AR R R T, AR B E EEE.”
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B2 T, BT/ sof SCAFMIER .

!"',") Programmer - D:/mytpga/DK_SE_EPSC/design/pryferiferi = exli - [ex0.cdf]

File Edit ‘ew Processing Tools ‘Window Help & Search alkera.com .

éaHardware Setup... |USB-BIaster [UsE-0] | Mode: |JTAG v| Progress: [ ]

"] Enable real-time ISP ta allow background programming (For MaX 1T and MAX ¥ devices)

File: Device Checksurn Usercode Program Werify Elank- Examine Securi
Wi start Configure Check Eit

wl Stop = = L e d
o d
ﬂ'ﬂ Auko Detect \$ 1. ﬁ& [}

===

2 add File...

lh Change File...

b 1] »
[ save File -
2 add Device...
e i ADTERA =
2N d
ﬂl Diowin — al 4 at
ia B

EP3CSEL144

BATRFENIA AR jic ST

4% Programmer - D:/myfpga/DK_SF_EP3C/design/prifex0/ex0 - ex0 - [ex0.cdf]*

File Edit ‘“iew Processing  Tools  Window Help & Search altera.com .

éaHardware Setup... |USB-BIaster [usg-0] | Mode: |JTRG v| Progress: ’ ]

[T] Enable real-time ISP ta allow background pragramming (for MAX 1T and MAX Y devices)

File Device Checksum Usercode Program; ‘erify Elank- Examing Securi
Configure Check Bit

Wb Start ‘ ‘
i Stop 1. ﬁiﬁ b

~
*E'ﬂ Auto Detect ’,\ |
X Delete / Lok in: |IE:| Dn\myFpgalDK_SF_EP3Cdesigniprilexn - | Q900 (] [E] E]

| ]
I s add File... W8 My Computer | |3 db i

[T Admiristrator
s Change File...

B save File
2 Add Device...
8 L
wﬂ Doawn

m

3. 8%E hd

Filename:  [ex0.jic i |LC—_’F'9” ]I

Files of type: |Pr0gramming Files {*.sof *.pof *.jam *.jbc *.ekp *.jic) - | Cancel

RJEBATPAT N BRAE, FIRER, FRAIGEAFIEE A2 100% KR FHOEM, KEER
jic ST R 2EEEL sof SCAFI MBI, 25T 10 PP A RESE B

() s 11 “HER RN AR R R T, AR B E EEE.”
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File Edit ‘Wiew Processing Tools  Window Help & Search altera.com @

IéaHardware Setup... |USE-Blaster [USE-0] I Model ITaG - I Progress: ]

[ Enable real-time ISP to allow background programming (For BAx 1T and MAX Y devices)

e 2| 2CESU Sercode FOgran, eriry ank- xamine 2CUr|
Fil o] Checks U d P J Werif: Elank: Exami Securil
W start Configure Check Bit

Factory default enhanced... EP3CS 000CDE7F, FFFFFFFF ™

b stop 0. jic EPCS4 275F36 B O O
’E‘ﬂ Auto Deteck \
2. Rk

¥ Delete 3. 1EE 1. HiARE

(2 add File...
iz Change File...
m »

[ save File -

2 add Device...

Aoup N
wﬂ Down ||~~~ ®oooooooos

m

e EJE, SF-CY3 BUTAE A TARIRGS, R SF-CY3 JT AR, FATHtREE 21K
A BRI C 2R IEAT T .

5 SF-CY3 T 252451

5.1 &% (Verilog) s£#] 1—LED [N4%

TNTHTERAT TR DA — N 1a) B 1 SE B T Uy KGR FE T Quartus 1 ) FPGA TFEFF K. 7EX
AR, RATE 2T R R _E—A LED 387547« IRATTAE FPGA P32 2k — AN it 4
2%, X FPGA H%i N 25MHz I PEAT 43450, 153040 s S st 45 LED $a7n4T, SEEl 1

B AR L R IK
5.1.1 FiiET*E

X FL i 50 7Y Quartus 11 12.0spl Web Edition (32-Bit)[E R, 8 i FFUE S FET
> Altera 12.0sp1 Build232->Quartus Il 12.0SP1 Web Edition=>Quartus Il 12.0sp1 Web Edition, T
JF Quartus Il 8. Quartus 11 3AF 32 SR T, 85— OdT T H BRI B 5 L THAS,
TRESCAF UG T G PRRURE A 1 -G 7 1 LA A i R T B 1 2

() s 11 “HER RN AR R R T, AR B E EEE.”
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4 Quartus IT 32-bit

X
File Edit View Project  Assignments Processing  Tools  Window Help & *m Search altera,com .
DEEF & 4@ [
Praject Mavigator -
Take an s
Compiation Hierarchy Online Training &,

Class for Free

Learn What's New

THEI4GSHED = \ R e i

By Hierarchy B Files o Design Linits m a

‘Tasks @8 X |

e s O UARTUS II

4 P Compile Design Version 12.0
B W Analysis & Synthesis

[ M Fitker (Place & Route)
[ W Assembler {Generate programming fles)
[ W TimeQuest Timing Analysis

: W Buy Software
b~ W EDA Metlist vriter
@ Program Device {Open Programmer)
x
GFREED

7 ,,,. N #  Documentation
; x |Y <<Searchs= v

@

Type Message

BREUNITEHED

b
Ek System f\_Processing /\_Extra Info /\ Info /A warning /\_Critical Warning J/\_Error /\ Suppressed /\ Flag /
2| |Location: Locate

0% 00:00:00

N HIFATEOR A TR AEIXZ A BOR S A L T TSSO A7l
I1H Quartus 1| TR, XA TRE H AR ARA NAZ A FRE BOP AR RIZ, AEEE L

FHANST 5. fE328AFs F ST File>New Project Wizard..., B5G3#H T Introduction T,

i Next £\ Directory,Name,Top-Level Entity GUIfI, W& s, RIS, FREEH A
S P T 8 AR A R T AH OGSO, i LKA SEB I T REAPREE T D I —A
40 ex0 [RSCEJE R, “What is the name of this project?” NI A T.F£44, “What is the name
of the top-level design entity for this project?” Fii N TAETZ B UE SCIF 44 -0 8 TR T4
WA AN TR SO ORES 80 Wi 4 exO.

(L) ST 11 “HUR BRI BB ) T, TR S R .
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5’ New Project Wizard

Directory, Name, Top-Level Entity [page 1 of 5]

‘hat is the working directory For this project?

| ©:frvFpaa Dk _SF_EP3C design/prijex0 | Iﬁﬁﬁlﬁﬁ
What is the name of this praject?

exl IE-’Z

what is the name of the kop-level design entity For this project? This name is case sensitive and must exackly match the entity name in the design file.

R4

Use Existing Project Settings...

< Back Mext = Finish Cancel Help

¥ 5 Next, Add Files il ¥ 75 B BN IN & v SCAF (Verilog 8% VHDL SCA4) 2] LREH
K, BMIAE 52 AR TRE, BT se nl s SO, BrAAHIES: . 86 A
Next, i Family & Device Setting GUIH W 7. %00 F &L F oo, AT Family

HEPE Cyclone 11l &%, Available device HiEF HAAY 5 EP3CSE144C8. 4 15 sl Next #E
AN =AU

(L) ST 11 “HUR BRI BB ) T, TR S R .
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New Project Wizard

Family & Device Settings [page 3 of 5]

Select the Family and device vou want o target for compilation,

Device Family Show in'Awailable devices' list
Family: | Cyclone IIT - Package: Any -
Devices: [All Pin count: Any -
Target device Speed grade: |Any hd
(O Auto device selected by the Fiter Mame filker:
(%) sperific device selecked in Available devices' lisk [V Show advanced devices HardCopy compatible only =
Other: nfa

Available devices:

Name Core Yoltage LEs User I/0s Memory Bits Embedded multiplier 9-bit elements PLL Glc *
EP3CSEL44CT 1.2 5136 95 423936 46 2 10

EP3CIELH4I7 1.2 95 423936 40

2 10
EP3CSFES6CE (1.2 5136 183 423936 46 Z 10
EP3CSFZ56CT (1.2 5136 183 423936 46 Z 10
EP3CEF2560CE 1.2 5136 183 423936 46 2 10
EP3CSF256I7  1.2% 5136 183 423936 46 2 10 3
P ey . P P ar - P
Companion device £y
HardCopy:
Lirnit DSP & RAM ko HardCopy device resources
< Back Mext = Finish Cancel Help

w7, 7E EDA Tool Setting UL, AJ LA & LRESANTFRIA TR FTFEH B =
77 (Altera A LA4M) EDA T H, FRATHFFEWE Simulation 1. H. 5 ModelSim-Altera, Format

4 Verilog HDL Bl ], At T HAGS K,  KILARER N <None>,

(CEZ) s 11 BN R BRI T o, IR 2.7
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;‘ NevrProject Wizard

EDA Tool Settings [page 4 of 5]
Specify the other EDA tools used with the Quartus II sofbware to develop wour project.
EDA tools:
Tool Type Taol Marne Farmat(s) Run Tool Automatically
Design Entry/Synthesis | <Mone > | <Mone> Run this kool automatically to synthesize the current design
Sirulation | Modelsim-Altera v"'v'erilog HOL v||:| Run gate-level simulation automatically after compilation
Farmal verification =hone > -
Bioard-Level Tirvirg <Mone> -

Symbal <Mone> -

Signal Integrity <Mone= -

Boundary Scan <Mone= -

< Back Mext = Einish Cancel Help

SERGXAN TURNECE 5, FRATTrT LA o Next gRE23E N R — UL THI A A% JT THT 58 1)
g5, W] DL R Finish S8R EREGIE .

TRERISEOE, WEPR, fE Project Navigator I HIL T BATTHTIE#E 4 0 LL A T2
A&, AR SERR ESEIN AT ARG TR TR Bt Sk, A b 448 T ex0. 3K
IR FTIT ex0 S0, RS E4a#iH “Can’t find design entity “ex0”” IR .

Project Navigatar @R x

Enkity

Cyilane IIT: EP3CSE144C5
r > exElrhEEl I

5.1.2 HiNIERS

N EATHOR AR TREBUZ SO, BATAT B A1 File>New..., K55 H 40 [&
Fs (FFTe SCPF T 1, A3 BLERATT AT LAIE B4 Bl it EE B SO o T U TTRE TR

() s 11 “HER RN AR R R T, AR B E EEE.”
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TE SRS X 3 27 Design Files 2800, A TEHE Verilog HDL File ({3 VHDL File) Jf-H:f;
OK SERCAF A

- Mew Quartus 11 Praject
& Design Files

- BHDL File
- Block. Diagram/Schematic File
- EDIF File
- Qeys Syskem File
- Skate Machine File
- Gystemi'erilog HOL File
- Tl Script File
- WHOL File
& "erilog HOL File
- Memory Files

- Hexadecimal (Intel-Format) File
“ Memory Initialization File

4 Yerification/Debugging Files
- Im-Sywstem Sources and Probes File
- Logic Analvzer Interface File
- SignalTap II Logic Analyzer File
a- Other Files

~ AHOL Include File
- Block Symbol File
- i_hain Description File
- Synapsys Design Conskraints File
- Text File

[

| ok ]I Cancel H Help I

FEL SRR A, LT SBT3 R R S, FATT AR AR IS A S L
S DI RE T — B Verilog AXf4:

(E2) sl “HB R R B T, R (R R
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assign led = cnt[23];

endmodule

ZACHD A FPGA AN BN AV RS 24bit (71588 ont MUEERITEL, AR JEHXANT 5L
7 ent (KR A7 bit23 EIRSS led (545 . FRATTAT AR B AOTHEL— FIX A LED MIAARAA
24bit Bl 16* (2 ff) 20 7)., JH'EZ Ll 40ns (R 25MHz SR (st A 00D, #3310 LED
IR 31 0.67108864s.

TEIXANI B Verilog SCAF AN G, PRAEHE Ctri+s Bl File->Save J& U233t
AT HESS RN SO A FVRAE AT, BRIA SO S RAT I T din 44 1K) module 44 AH—%,
BRI ERAT AR 3 M 10 AR SR e FRATTA 3R F BR A e B A T AR R R AT

Fk, AT TR BRI B v i N T AE D& T8 . AR R TR0 IE— T B v A A5 1
FERTEPSEA LN, ] LAS i Flow = Compilation Fff] Analysis & Elaboration J%4H, 41 it
o [AIIFERATAT AT AT EN BT L1 Processing HLA{ S, 3% 4%F warning F1 Error. Error
TEAIATIEN, KA Error WA BATHRAUS A HERERT 1R, 5 SE 90 PR TOIRgRSE: 1
warning WIAR—E B 10, HIRZ I warning FHHEREZ B, 118 22 ¥ 76 10 il FBUARS ) LAAAIX
Bege Hp GBIk 22 k. IR, WIFAR UL AR EE PRI FT LA warning, 21
R H XL warning RS EATM BT EEK, A TLLZRKE .

Tasks (=
Flow: (Cornpilation * | Customize...
Task & Time

- P Compile Design
4 P analysis & Synthesis
[ Edit Settings
BE view Report
[ Ainalysis

- I Partition Merge

m

& Elabaration

K 5.26

)i, fE Analysis & Elaboration 5¢/ 7, A AT I M) 5 AR A 5, Ronidit,

5.1.3 ModelSim {F &

SERC T HTSEA B AN 5, D T 3D R AEA R pr e BLURE M IEAATE, FATE R

() s 11 “HER RN AR R R T, AR B E EEE.”
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ST EIR . R TUTER SRR RGO IS HEEHR QRN I FPGA)
—BEIL 10 AHCA R . Tk RE AP IARAT 22 50 AT A AT FC AR An gy i
P E IX BT L testbench IUFEASHE S REAT ] BRI 4 28R T, D L SEAEAL 5 7E testbench
XA KA BT 1 o

JITif testbench, BINA~-5, PEAN A ULATE 43 Rl i B v s Inial, RIS E
o R A AT S B EOR . W PR, IIRKT- 5 w8 2R IR B B v 8 1R 25 b

S B2 45
W6

W > ERIER > T > HE

PrEisE FPGA Bt AR DD ER . fE4 RIF FPGA Beukrh, i B 4 A
K, — AR 1P B sOC KNPk RTL Zekeil, P AESRAE 7 ELHIE B TR &
EAERENS (5 BIX AT R AL 70%. 17 B ) Lk ) L — B .

SRR AD 78 7SS PR, T T ERAT I DA i S TR RN AN A . XA
Ui BLIABE IR e 24 A 2882 ModelSim (Altera-ModelSim), {H7EIZ R, FRATE & 240
ModelSim AR T i F 25 A 11 DL AORH SR ST I 5 AR B 48

[ 2 BATH Quartus | TH A, FERTTIOIE TR M S, AT CA I E T Simulation
T.Hl ModelSim-Altera, {HZIRATIE T LT RN HIRC B . 1 5E AT LU S A i
Processing=>Start->Start Test Bench Template Writer, B /53 iH#E/R “Test Bench Template
Writer was successful”, J8AFATH O LA T —A Verilog MEMIA, fEMAT, FATA]
PAse v L s AT ELOCSEAT N Y S A5 e BAT Tt BE 06 46 UE B TR B AU 2 A5 15
HERK.

AT IF THERAE T 1) /simulation/modelsim SCAFJE, FRUE E—40 ex0vt (A
A ST B T

() s 11 “HER RN AR R R T, AR B E EEE.”
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Tk ®

exl. vk
4 |0 DK_SF_EP3C - ;TKBE#
4 |3 design

23 doc
2 paf
4 2 pri
4 li'l exl
I db
I |IC5) incremental_db
A i i

-

FATATEAAE Quartus I T TRXANSCAE,  JF HoR L EHr g T

SERRINR I A S, AT T 2 FT TR AZH) Assigement>Settings £, EFF
Category—=>EDA Tool Setting=>Simulation, 7EA47 i A& PP K s s, ek
Comple test bench Jii, FAE &5 J5 1HI ) Test Benches... 424 23 86 W10 A 61 g8t A MR A

Category: Device, .,
Files
Libraries Specify options For generating output files For use with other EDA taols.
4 Operating Settings and Conditions
Yaltage Tool name: |ModelSim-aAlkera -

Temperature
Compilation Process Settings
Eartly Timing Estimate
Incremental Compilation ) ) )
Physical Synthesis Optimizations D Metlist Writer settings

1Y

[[] Run gate-level simulation automatically after compilation

1Y

Format For output netlisk: | Yerilog HOL - Time scale: |1 ns -

Cutput directory: | simulationmodelsim

,qnaﬁ.z;r; ;?;?ILesis Settings 7] Map illegal HOL characters ] Enable glitch Filkering
WHOL Inpuk
Verilog HOL Input
Default Parameters

Fitker Settings

TimeQuest Timing Analyzer

Assembler

Design Assistant

SignalTap II Logic Analyzer

1Y

Options For Power Estimation
[[] Generate Yalue Change Dump (vCD) file script Script Settings. .

Design instance narne:

Logic Analyzer Interface IMore EDA Metlist Writer Settings. ..
PowerFlay Power Analyzer Settings
55N Analyzer Mativelink settings

O Marne
(%) Compile test bench: Test Benches...

[7] Use script ta set up simulation:

() soript ko compile test bench:

Mare Mativelink Settings. .. Reset

¥ Buy Software OF Cancel Apply Help

() s 11 “HER RN AR R R T, AR B E EEE.”
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SR BT Test Benches % 1, ARG FATAT LAl New. J% 81, A9 R
T 1o LR T, BRATARE SEPr 5L Test bench name 11 Top level module in test bench
48K, $A5 IR EAELE Test bench and simulation files R THEFMIR A SCHE, SR )5 Add
InEE P sIR . SERUE Rt OK, FATIE T 2 Test Benches & H {412 L T I
AV IR EAA AT R, B ik OK S8l .

Specify settings For each test bench,
Existing test bench settings: Mewr, .
Marne Top Level Madule  Design Inskance Fur Far Test Bench File(s) _—
Edit...
Delete
“SRew est Bench Settings
Create new test bench settings,
Test bench name:
Top level module in test bench: | few0_vig_tst
[[] Use test bench ta perform YHOL timing simulation
Design instance name in tesk bench: |[R& el Help

Sirmulation period

=) Run simulation unkil all vector stimuli are used

m

7 End simulation at: 5

Test bench and simulation files

File: name: D Add

File: Mame Library HOL Yersion Remave

I simulation) modelsim, e, vE I

Up

Ammlo

[ “Slest BeEnches =

Specify settings For each test bench.
Existing test bench settings: e
Mame Top Lewel Module  Design Instance Fun For Test Bench File(s) =
[
ex ex0_vlg_tst A simulationfmodelsinex0, vt =
Delete
(0’4 Cancel Help

[ 3] Setting sy OK SERITAAHR R E . FRATE FFEFTHF 541K Tools> Options
Wit B G, FeAT k£ Category ) General >EDA Tool Options, 4R )51 & ModelSim-Altera %
PH2Rin AR IR S8 P 222 R AR EAT I D - 24 Quartus 11 1] ModelSim-Altera £
BEAT U ECIN, 2T X P R (R % 4

2R AT I H 8l ModelSim-Altera.
(EL) I 11 “RHR HR R R B T, AR R BRI 7
53



http://myfpga.taobao.com/�

FERLHiE ARG TRBOT KR 252822 I BT
VAT EREEE: http://myfpga. taobao. com/

"
;‘ Wptions W
Category:
avgeneral EDA Tool Options
Fonts Specify the location of the tool executable For each third-party EDA tool:
Headers & Footers Settings
Internet Connectivity EDA Tool Location of Executable
Libraries 4
License Setup LeonardoSpeckrum
Preferred Text Editor Precision Synthesis
Processing

Toaltip Settings Synplify

4 Messages
Suppression
Colors Active-HDOL
Fonts

Synplify Pro

Riviera-PRO
IModelSim Cifmodeltech_6,5jwin3z

DEska5im

IModeISim—.ﬁ.Itera Fihalkeral12.0splimodelsim_ase|win32aloem I
MSim

5 FMRA I T A W2 TAESLLE T, BN T L —85e et B TAE . sl S i)
Tools=>Run Simulation Tool=>RTL Simulation. FfiJ5 ModelSim-Altera {53, W& 5.35 AR,

X & ModelSim-Altera A1 TAE A1 . 55T ModelSim-Altera #A4 i FEAAT @ KK &%

A RAS Help I HAYH—L63CRY, JUH & Help>PDF Documentation BLI1 LN S0

ModelSim-Altera [{JZhRERARH ARSI, R BRI RS, Rt Z L T I EA A

e @)% @O | AT || v s || & F-F3CF|| > ML MEI S

@) |07 SRy JATRRE AU b L BAWE T [y oy B | e o % i
[T [c o [@ w o
o - Defa : +d x| $acheas + & x

¥ instarcs Desgnint  |Desgn ¥hate ake Wnd Mode
T gt et re rooslll
el il o e

] 4 fad
& roaTiALrs el Proes % :j"i:::;'ﬂ
o FELWEYERTE mall_kg 1t Priosws =

| #vsm_copaceya Capact

G Processes (Acthn) +d K
¥ b Type (Feend) | Statn
Fiernd. Ordor
 pAEYSReE

(=l

iww!ﬂm

4 Transeree
e

205545140 0ed value = L

&T10095601ed value = O

LODBEIISA0Led value = 1

oo 1,090, 961,960 s Dekia; 1 i fexl)_vig_tst 0 b LODH491825 e

(L) ST 11 “HUR BRI BB ) T, TR S R .
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F l Transcripk

add wawve *

wiew structure

.main_pane.structure. interior. cs.body. struct

view =signals

.main_pane.ochjecta.interior.cz.hody. tree

run -all

0led walue = 0

335545353401ed value = 1
G71l0896601ed value = 0
10066339801led walue = 1
13421753001led walue = 0
16777226201led walue = 1
20132669401ed walue = 0

23458112601ed walue = 1

B H: G H: R GHe He M e i SHe i G G e M R SHe i e e

BT U7 SR, — i EA 1T LB BT, 55— T i JA TR nT A TR
KT LA ST BN B LT led {EARAG K JEIIY], BT 1-0-1 B0 0-1-0 I (]2 A A1 AT TBE T
TR — 3.

5.1.4 EHSQER S %iF

THREAN B W8, FRATTAT DA ST SE B RA M) Assignments=>Pin planner X TFE[F] 1/0
G HIHEAT 43, Pin Planner St a1 BT . W Node Name 1| HL 3 H L TIZ SCAF S
TR AL A HEAS TREAT — IR

() s 11 “HER RN AR R R T, AR B E EEE.”
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~*'Pin Planner - D:fmyfpoa/DKk_SF_EP3L/design/prifesd/exl - exl

File Edit Wew Processing Took ‘wWindow Help & Search altera.com .
@ Groups [R-
——{Mamed:| * -
%} Node Mame
L4New group =
|- »
vy || X Mamed: | * v ||&»| Edit: # Filter: Pins: all -
&
cu | MNode Mame Direction Lacation IO Bank. 1} Standard Reserved Current Strength
= clk Input 2.8 % (default) amd (default)
L |ed Output 2.5 ¥ (defaul) Smé (default)
" rst_n Input 2.5 % (default) Bma (default)

<<new nodex:=

i
&b
L2
"

All Pins

MR, BATRT AR B A AL, LED FRos kT BT 1/0 A, KAt
ATTRE IR 7 A5 S A 26 WA 5 44 1K) Location H

| Mamned:| * - |&s Edit: 3 o Filter: Fins: all -
=
@ Mode Marme Direction Lacation 1J0 Bank, 1j0 Standard Reserved Current Strength
> clk Input PIN_2Z2 1 2.5 W (default) arni (default)
¥ |ed Oukput PIN_28 z 2.5 W (default) arni (default)
= rsk_n Input PIN_91 i} 2.5 Y (default) 8m# {default)

<<new nodes > ]

P BTA R Quartus 1 GREE T AR . AT LLSEXTHEAS TREHAT — IR 2% 18, BE
"L S T HAH) “Start Compilation” #%4, T LLAE Task-> Compilation 1 Al Compile

Design.
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Tasks & x

Flaws: | Cormpilation * | Custorize...

Task

ampile Design
B analysis & Synthesis

P Fitter (Place & Foute)
B Assembler {Generate programming Fi

> TimeQuest Timing Analysis

= — =R

REEE
THIB I MIE

I PR 58 U 2 E 2 S PP S TR AR o AR A 2 51 T R B ) % s
AR RG], AN R BARA T, BRINH Flow Summary $i)85 FHIUZE Y T et 1 5

) SRR I DL

@ Compilation Report B8
Tabls of Contents o sooaey |
B sre g e o L T
BB Flow Ssttings uartus -bit Version .0 Bui 'eb Edition i—"lﬁﬁlﬁ%*% &
Revision Mame exi H e
BER Flow Mon-Default Global Settings Top-level Entity Name ex0 ]
EE Flow Elapsed Time Farily Cyclone 111
E= Flow 05 Surnmary Device EP3ICEE144CH
B rlowLog Tatal logic element TS
i L4 Total logic elements s <1%
a A.naly5|s & Synthesis Total combinational functions 241513600 <1 %)
~ CJ Fitter Dedicated logic registers 24151360 <1%) .
+ [0 TimeQuest Timing Analyzer Total registers 24 ____,_,..-a’ -_‘Flﬁﬁﬁﬁmﬁﬁiﬁ.
- [ assembler Total pins 3/95(3%)
(1 EDA Metist writer Total virtual pins 0
Tokal mermary bits 0)423,936(0% )
Embedded Multiplier 3-bit elements Of46(0%)
Tokal PLLs 0/2(0%)

HRREFS]

5.1.5 THEE SHREIAR

HHE A THAR B Programmer 42411 8534 55 S A 1K) Tools=> Programmer JETHE A
TSI
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i Programmer - D:fmytpga/DE_SE_EP3C/designfpriferUfexl = exnl - [exU.cdf]
File Edt Wiew Processing  Tools  Window  Help &

Seatch altera.com .

 Fidrs ] [ tsr (5] ode: 78S S

[ Enable real-time 15P to allow background programming (For MAX 11 and MAX ¥ devices)

File Device Checksum Usercade Program/ Werify Blank- Exaring Security Erase ISP
Wb start Canfiqure Check Bit CLAMP
b 1 el sof EP3CSEL44 00094484 FFFFFFFF ]
op
m Auto Detect
¥ Delete
s add File...

B Change File,..

Save File -
2 Add Device. .
uuuuuuuuu
fhup o DTS Ra, [
o1 H a
$ Down b b =
E
uuuuuuuuu
EF3CSE144
OO

Fy

2 W R T AR DG 251 (3 E 7 BT USB blaster (PC F1 SE-CY3), JdEUfrad, % M
PRI IEEAR 7 . AR HIA Quartus I /275 1R 5] T USB Blaster F#iZk. #5470, 4%
W R fihi 4 _EAA 1) Hardware Setup...

K

Qi Programmer - D:fmyfpga/DE_SFE_EPSL/design/prifexi/exli = exi - [exi-cdf]
File Edt Wew Processing Tooks ‘Window Help &

e Fardware setup || Use-Blaster (UE-0] Mode: |1TaG = IProgress: [ ]

[ Enable real-tinmg ISP to allow backgror

Search altera.com .

programming (For MaX II and MAX ¥ devices)

Device Checksum Usercode Programy Verify Bk Examine Security  Erase 15P
Wi ot Configure Ch Bit CLAMP
PICSE144 00094ABA  FFFFFFFE ™
ulb Stop

’#ﬂ Auto Detect

SRS Blastes Nggg;gfmm FANET

¥ Delete

@ addFile...

AEFVA, FREE

T Change File. ..

e

LEFRH 1) Hardware Setup DUIRTHL, &R Y HIRELEA USB Blaster, #AJ5 close. W1 4T
B F HLIHTAEAT USB Blaster B0, H 5GAHIARELN) a5 L4 USB Blaster Fl PC AT, 2R
Ja R RIAE— T AR, BEEHES) Quartus | REEF -
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-
W Hardware setup 1

Hardware Setkings ITAG Setkings

Select a programming hardware setup to use when programming devices. This programming
hardware setup applies only to the current programmer window,

Currently selected hardware: | |USB-Blasker [IJ56-0]
Mo Hardware

Available hardware items LISB-Blster [UISE-0]
Hardware Server Part Add Hardware. ..
I13E-Blasker Local IJ3B-0

Remove Hardware
Close

HITHT R0 SRR 2 4, B el A DN Start $2H0k T LU 20 FAGAE, WA i

il g
Process JE 1743 M 0 3] 100%. fiJaFA 156G SF-CY3 #% /Lt 1) D1 FR/- AT 2 AR MR I 4

PEE T

PIPragrammer - Dt/ myfpgasDk_SF_EPZC/design/pri/esiyenl  exl - [eno.cdr]

Search altera.com .

File Edit View Processing Tools window Help &

Mode: |ITAG - Progress; 100% {Successful) .

+ = =
aq Hardware Setup... | N (a0
[[] Enable real-time ISP ta allaw backaraund programming ifor Maz 1T and MAX ¥ devices)

Device Checksum Usercode Program) Verify Blank- Examine Security  Erase I5p
Configure Check Bit CLAMP

File:
Wi start
EP3CEELH4 00094484 FFFFFFFF T

ext.sof
Wil Stop

sl auto Detect

5.2 &% (Verilog) 3E#)] 2——PLL ECE

5.2.1 FiETIE

FATXASLHIAN LED NERSEGI EIA S FEMZIRE, RAARIZ AN S HARAE ] FPGA 41l
B NI BB, TR PLL AR (R I e ARSI R 3 2 H R e R AT e

Cyclone IIl 5511 PLL B .
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KREWUZS I E—A0d AT, TR RAI TSN ext.

5.2.2 PLL BECE 4L

TEMEATSE BT, FATISER— BB AR . SEREH H R E R PLL 15E X

PLL(Phase Locked Loop): G E{HIIFIEAZCEIFHAf, HIRZE—BEA I MRIHS (EA 178 10
HITFIR T P PLL JF IR AN R IFZH T ZEIE 7 T 1, G 3 7 2R b1
TINNT 5GP BHI I 5 75 T2 FIH BT i A SER A H 1 -

I B e FPGA SEATIROE, & AR AR HE T = To i 25 CHIRIL S FLh A7
TEPTEI T M7, R BAIGHE MM ZES ML) . —A FPGA LR, AFMSMEH
T TAEIITEA I SRR, BT AN e E e A T H ks BbAh, AR AT e A
[R] ARSI H] — AN IR, R AR TS B ThAS R AR ERBE RN 5 N 5 i LAAAT 86
BN AL CARGRD), Bar? BTmNIAEE T, H PLL ML 244K T, FAIM FPGA B sE X
(¥ PLL, AIASRAU HE — A R T RE, & A fo e e L, 7k — ek,
FAEAFEA PLL SEBp L WVAZS R —> FPGA WINPT A2 UL, KEEANEIA
BRI .

Figure 5-6. Cyclone Ill Device Family PLL Block Diagram "/

Clock inputs __ 4
from pins :"j:| inclk0
J Clack | . clkswitch PLL
. Switchover]
-~ —— clkbad0 output} |
GCLK (3) inclid] | Block . DUl - GCLKs
’ i veo VCOOVAR External clock
- ——— activeclock Rangs _L)omput
Detector = VCOUNDR

pfdena—-
no compensation;
ZDB mode

|/1

|\‘| — GCLK
‘SOUMCE-SyNChIonoUs; natworks
normal moda

Notes to Figure 5-6:
(1) Each clock source can come from any of the four clock pins located on the same side of the device as the PLL.
(2) This is the VCO post-scale counter K.

(3) This input port is fed by a pin-driven dedicated GCLK, or through a clock control block if the clock control block is fed by an output from another
PLL or a pin-driven dedicated GCLK. An internally generated global signal cannot drive the PLL.

TEAN ) TAENLFEE K S 2% Cyclone Il Device Handbook ) 5-10 715 P %% .

Cyclone Il [{IXAS PLL — NN, 52 5 M, it I AR AT A4 T BAAE 5 Vi
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FI YRR, Jorb co vt nT LBt 2] FPGA MU (AU LTI D B, HITRiT

254 CLKOUTp il CLKOUTN X575

Cco * »

Cc1
cz

PLL # c3

clkena 0 (1)

clkena 1 (1)

PLL #_ CLKOUTp (2)

PLL # CLKOUTn (2)

LEFEER) TR, A Tools=>MegaWizard Plug-In Manager.
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PIC/design/priferl fexl - exl
window Help &

g

f Run Simulation Tool 4
Ep 2 Launch Simulation Libeary Compiler

— n Launch Design Space Explarer

{E} TirneQuest Timing Analyzer

Advisors +

@ Chip Planner (Floorplan and Chip Editar)
@ Design Partition Planner
Metlist Yiewers ¥

] ‘E SignalTap II Logic Analyzer

w In-Svstem Memory Content Editor
—] @ Logic Analveer Interface Editor

—] @ In-Svstem Sources and Probes Editor
:omi SignalProbe Pins...

— @ Programner

@1 ITAG Chain Debugger

E Transceiver Toolkit

& External Memary Interface Toolkit

Fil{

5 SOPC Builder
.-.!. Qsys
", Tdl Seripts. ..

Cuskamize. ..
Options. ..
License Sekup, ..

£+ Creat a new custom megafunction variation, %X Next.

MegaWizard Flug-In Manager [page 1]

The MegaWizard Plug-In Manager helps wou create or modify design files that contain custom wariations of
megafunckions,

which action do wou want to perform?
I @ iCreate a new custom rmegafunckion variation : I

O Edit an existing custom megafunction variakion

O Capy an existing custan megafunckion wariakion

Capyright {23 1991-2012 Altera Corparation

Cancel < Back Mext = Finish
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P EPEIRAIT TE 2L P A%, WEHAT I E, I ESE What name do you want for the
output file? NN TREPTAE A, HH HAE RGN E— 2K, XA BRI I
TEIALIP) PLL BRI A4 HK,  FRATT AT LA Al 44 N A my_pll, #RJ5 Next.

wihich megafunction wauld you like to custemize?  which device Family will you be using? | |Cyvelone 11T -
Select a megafunction From the lisk below

v Wwhich type of output file do yvou wank ko create?

: T
O AHDL Eﬁ@]ﬁﬁm
4 i% Installed Plug-Ins = ﬁif‘}ngﬁ
*3_ Altera SOPC Builder © yHoL
B [0 Arithmetic (%) Verilog HOL
| .
(2 commurications ‘What name do wou want For the autput Figg?
b ] ose
b 0 Gates I D:/myfpga/DK_SF_EP3C)design/prijes L jmy_pll| I
a1 1jo Output Files will be generated using the ol dgsic e structure
*5, ALT2GHE

[] Return bo khis page For anather create opdation

“4, ALT2GRE_RECONFIG , ) ) ,

s Mote: To compile a project successFully in the Cpiartus IT software, wour design
":\ ALTASMI_PARALLEL files must be in the project direckary, in a librard specified in the Libraries page of
t""\ ALTCLKCTRL the Options dialog box {Tools menu), or a librardspecified in the Libraries page
".K ALTODIO EIDIR _ | of the Settings dialog box (Assignments menu,

t":'\ ALTDDIO_IM Your current user library directories are:
3, ALTDDIC_OUT
#§, ALTDLL
¥4, ALTDD
¥§, ALTDOS E)&E—g‘gPLL
#3, ALTDG_DOS 733 23
#§, ALTDO_DOSZ v12.0
w4, ALTGY
#3, ALTGE_RECONFIG
¥4, ALTINT_OSC
3, ALTIOBUF
w3, ALTLYDS Ry
*§, ALTLYDS_T%
¥4, ALTMEMPHY
#4, ALTOCT

| < ALTrL |
4, ALTPLL_RECONFIG
*{, ALTREMOTE_LIPDATE 3

4 B T »

Cancel < Back Mext = Einish

PARE T PLL IS HOCE v, AT TR R TRE . 25 Next.
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S B

MegaWwizard PIog-In Manager [page 3 of 14]

‘e

::‘3’ Inputs/Lack ::1’ Bandwidth/s:

Currently selected device Family:

Cyclone III

gﬁ:i& 6—— [V Match project/default
EEFE

General
‘which device speed grade will you be using? b | g - |

Use military temperature range devices only

ry_pll

inclkQ
reset

Able to implement the requested PLL

inclkD freq : 25000 MHz
Operation hiode: Mommal

Coyrclone 111

‘Wwhat is the frequency of the inclkD input? 25 MHz - I
Set up PLL in LYD'S mode ﬁ)\.m‘rﬂﬁﬁ Data rate: Mok Available Mbps
PLL Type
‘which PLL bype will you be using?
— i r Fast PLL Enhanced PLL () Select the PLL type automatically
RIVBASE

\ Operation Mode
Haw will the PLL outputs be generated?

(%) Use the feedback path inside the PLL
@ In normal mode
O In source-synchronous compensation Mode
(O In zero delay buffer mode
Connect the Fbmimic port {bidirectional)
() With no compensation
Create an fhin' input for an external feedback (External Feedback Mode)

‘which output clock will be compensated for? c0

| Cancel || < Back. || Text = || Finish |

Input/lock UTHIH, W T E, #55 Nexto

(L) ST 11 “HUR BRI BB ) T, TR S R .
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[*

MegaWwizard Plug-In Manager [[page 4 of 14]

k5
'Zp ALTPLL

General{Modes ::1’ Inputs/Lock :::1’ BandwidthySs :::1’ Clack switchaver :::Z’

I Able toimplement. the requested PLL PLL mm
my_p

_ Optional Inputs ﬁg E
nclkd inclki frequency: 25.000 hHz | i

Create an 'pllena’ input ko selectively enable the PLL
reset

i . locke

Operation hade: Normal I [Vl Create an 'areset’ input to asynchronously reset the PLL I

[k Ratio] Ph @i DE (2] [ Create an ‘pFdena’ input to selectively enable the phaseffrequency detector
[ 101 ] o.00 | s0.00]

Lock Cukpuk PLLERB{]
cvetene I | [VliCreate locked output | N HiHTRG Eﬁ;
[[] Enable self-reset on loss lack / E“’éﬁ]iﬁgﬁ
BELEEE
Advanced Parameters iIE'%I‘nEﬁ
Using these parameters is recormmended for advanced users only e

[[] Create oukput file(s) using the ‘idvanced' PLL parameters

- Configurations with output clock(s) that use cascade counters are not supported

| Cancel || < Back || Mext = || Einish |

Bandwidth/SS. Clock Switchover Fll PLL Reconfiguration LI AN FH ¥ &, ERIARIAT, B
HEX Ouput Clocks BT, X ML 55 5 AN R (¥ iy H @1, 38 Jo /20 36 6 W@ E R 5 1) Use this
clock SERYIFIT o AT LALERCE DU Hh B IR . AALAN S 2 e FRATHIESE T co fanth
MW, SEN IMHz, HER 0, HE LR 50%.
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MegaWizard Plug-In Manager [page & of 14]

‘& ALTPLL
54 ] 3% 9 ¥ HH B aF A
Riest w5t s o i I

c0 - Core/External O Clock
ry_pll Able to implement the requegbed PLL

BB R
[V] Use this clack
oKD | o frequency: 25000 Mz R S Requestet Settings

ke | > ket > ckez

Actual Settings
reset Operation hiode: Mormal locks: 3
*) Enter output clock Frequency:
S [Fatio] Ph gl oE 5 S p quency 1.00000000 fMHz |- 1.000000 |
[ co | 1525 0.00 | s0.00 ] () Enter output clock parameters:
1
Clock multiplication Factor i
Cyeclone 111 << Coy
Clock division Fackar 1 £ 25
| oo | Clack phase shift 0.00 3| Jdea »|  [0.00 |
B Er i E Q‘
I ICIock duty cycle (%) 50,00 o 50,00 I
Frad *
B4ty g E
Description Yal, *
Mote: The displayed internal settings of the Primary dock OO frequency (MHZ) 5...
PLL is recommended for use by advanced Madulus Far M counter 20
users anly it heima =

Per Clock Feasibility Indicators
co

| Cancel || < Back || Mext = || Finish |

BCE SRR, BafE Summary TURT, EAJIE F* instv SO, X E—AN PLL Fl4L IR AR
MRS, — S FRATTAT UAAE RE H 3 R 4R BIXAN S, SR G FT e, B e AR & 2 TR,
A8 SO 8 42 1 R AT 58 BX AN 1P AZ IR Al o
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Megawizard Plog-In Manager [page 14 of 14]

£ ALTPLL
[E]5ummary

Turn on the files you wish to generate, A gray checkmark indicates a file that is automatically generated, and a

m Il green checkmark indicates an optional file. Click Finish to generate the selected files, The state of each
yp checkbox is maintained in subsequent MegaWizard Plug-In Manager sessions,
The MegaWwizard Plug-In Manager creates the selected Ffiles in the Following directory:
oKD |t frequency: 25000 hHz D:ymyfpgalDK_SF_EP3Cidesigniprilext)
resst Operation hiode: Mormal y .
5] File Description
Clk IEM.“Ph dg -DC "’{s - .
=] T Il Wariation file
Leo [ 1s2s] .00 | s.00] P
my_pll.ppf FinPlanner ports PPF file
[y _pll.inc AHOL Include file
[y _pll.cmp WHDL component declaration file
[y _pll.bsf Quartus IT symbol file
| Emyjll sk,  Instantiation template file |
[V my_pll_bb.w Werilog HOL black-box file

R4 R PR SCR

fiih Finish 52 PLL OGS . LREH A W X UEHE, 2J1% Automatically... &1 )5,

il Yeso

# (Juartus IT IP Files x

When you create an Alkera IP variation, a Quartus II IP File is generated. Quartus
II IP Files are used to represent the Alkera IP in your design, Do you wank ko add
the Quartus II IP File ko the project?

[V1iautomatically add CQuarkus 1T IP Files to all projects

(Maoke: Turning on khis option permanently suppresses this dialog bos, You can
change this setting in the Options dialog box)

Yes Mo Help

[F13) Quartus I [R5 it Fils>0pen, SRR CA B TREH ST, HERENINIA %
) my_pll_inst.v, #RJ5 mith4TIF.
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Open File

BHEEQ: [ e | £ EB-

- @db
.-J IChareyboz_tmp

Recent m'}-"J:'"-"-"

THEW:  |my_pll inst.v =l 117 @
THER (T |]:Ie51g;n Filez (¥ tdf # vhd #* vhdl * v J HE i

[ A&dd file to current project

Open a=: |.-'1'-.ut-:| j

BAVE R HA — B AR, XA T 4 ANEI: areset & PLL ARBRL )5
PAE S, EHSFHE AN ADIRAS: inclk0 /& PLL By HIIAT{E 5 0 & PLL % H A I {5 5
locked 15 5 & PLL ¥t TARRESG /N E T, @ HCPRR PLLIER TAE T . &HIX—BARIS,

E] my_pll_inst. w |

wmy pll my pll inst {
LAreset { areset_sig .,
Linelk0 { inelk0 =sig ),

»locked { locked sig )

1

2

3

4 .c0 { cO_=ig ),
5

= Y

-

FAAE Quartus 1 BT EE— A exLv [ Verilog YERHSCAE. AR HI A R (1) — B QRS :

module ex1 (

clk, rst_n, led

input clk;
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SERAMANE, SHZAAT S, A BCA IR IL AR .

5.2.3 ModelSim {F &

S N TR, A5t R Processing=> Start>Start Test Bench Template
Writer Fr&i— testbench U1, 2R )5 EH % copy b5 MR IEIA 2R ScE e CRY S fis—

BEHD.

(F28) EIL 11 AU R A T, IR (R
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Z M E—/E K Assignments> Setting WL E, ARG AT SR EEAE K Tools>Run
Simulation Tool=>RTL Simulation 14T ModelSim-Altera.

1F ModelSim 7, B ERE, # ck_1m 1 lock P§AN N &5 SR N2 B b .

(F28) EIL 11 AU R A T, IR (R
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@ sim - Default HA x| Objects I
T‘Instance |Des|gn unit |Deslgn unik bype ‘Vlslbl‘lty |Tc
=}l ex1_vlg_tst exl_vig_tst  Module 4acc=<... £ ck Met  In
ex Madule: acc=<.., £ st Het  In
o #INITIAL#44 exl_vlg_tst  Process +acc=<.., 44 led St Het  Out
@ #ALWAYSHSS exl_vlg_tst Process +acc=<... k1 Mt Internal
IE #vsim_capadity# Capacity . - . Wiew Declaration
4t Yiew Memary Contents . Internal

1. gL

To List ignals in Res
2. ¥EfEshift, FEERP Ik 1nfl ToLog Signals in Design
Tock, Zi &t MM 2

o To Dataflow ¥
aEt@%ﬁmﬁmmmA&ﬁmQ”’//ff rogge coverage > =

# Processes (Active)

Force...
MoForce
Clack. ..
Change...
Signal Radix, ..

Create Wave,.,

clk_1m il lock B9~ 935 5 HIRAER B TS

SEO
-Mao Data-
-Mao Data-

PAEBA Ve LR i istT, RIGEAL, -5 rial

le Edit Wiew Compile Simulate Add  Wawve Tools Layout  Window  Help

N2l & sﬁi;'ﬁfﬂﬁéaé;?vﬁﬁ%ﬁjLaw
o4« [T wesnaEEe veoen

1o @ ol /N
% sim - Default :E‘ﬁ}:_: BT =1k i offci

Instance Dresign unit |Design unit bype |'-.-'isi|:|i|it~;.-'
T 1T 1 "ol oh adius.,.MF cvclonei, ., Funckion +acc=-<,,

BOAERBIE, 2 lock (55 Hrm LU, ck_1m S IEW 7Rl 7, —> ck_1m i
JESYI AMHz (Bl Tus) o B BT TSR IMERTHEE AL, BT A — & M 25 o
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.
e awsarz
@se

[ Dpsto 11490246 ps | Mow: 5,671,100 ns Deka: 0

REB UM EATENE L led M XEIH 1 80 0 MU (AR R, PR b2
1024*1024us=1048576us.
5242890201ed value = 1
10485770201ed value = 0
15728650201ed value = 1

20971530201ed walue = 0O

B S H: e e e He

5.2.4 EHSE S %RiF

RS Assignments—=> Pin planner BE4T 8 I AL o

x| Mamed: * - %E» Edit: 3 Filter: Pins: al -
&
@ Mode Mame Direction Location 110 Bank, 110 Standard Reserved Current Strength
- clk Input PIN_22 1 2.5 Y (default) am# {default)
L |ed Output PIMN_Z8 Z 2.5 Y (default) g {default)
- rsk_n Input PIN_91 i} 2.5 Y (default) ama {default)

“<new nodes >

FEAE AR Quartus 11 4R2E R ITITLRE . FATTHT LSBT A TREEAT — IR &g, BE
Al LU T HA2H) “Start Compilation” %41, W n]PAYE Task—>Compilation ' y5iiti Compile

Design.

5.2.5 THEE SHEER

AR TR R ex2.sof SCHF FEBIIRCT b, FATTE 2 LED INARIIARAR 78
T2, BT 600 2 ms U, X2 1s 29

() s 11 “HER RN AR R R T, AR B E EEE.”
72



http://myfpga.taobao.com/�

FERLHiE ARG TRBOT KR 252822 I BT
VAT EREEE: http://myfpga. taobao. com/

5.3 ZF Qsys ¥ NIOS II Z245] 1——LED [N 45

M Quartus Il 11.0 JF4R, =557 IR IH [ Altera 5EAS IR HLA ) 104 SOPC Builder (A0 Qsys.
WAFEES AT 2N 5 203 KR, W4 12.0sp2 #RLLE: release T, 12 LA
KESERF T SOPC Buider, WRHAINE AL I Qsys 5% T, WHATHLE OUT T

A TP SEIG AT U ] FPGA A B HZ AL LG, BEAEATIR A R GEHI KL
I, XASEGIFRA TS 780 K% FPGA BRI IE, 5 — D LRGE, RIGAEE R B
NIOS Il _E A7 5 ) MR

FEIXANRGH, 4> CLK_RESET Ah3E, D50 AR RGP it 2 I R A5 55
NIOS Il AbFi g EAEE TN RAM TR, M BAE N BHLER B R R4 L, E Lk
T 3 M E: System ID T R ZihRiH; JTAG UART Fil T R 40 R; PIO iEH: LED FR8/T,
AT S 3 A BEAE IS R e BN LED KRS (7L 58 =AMBIRE T, B BANHY LED
N W], XA E At e ], KK AR S KRG EM TR, k=, M)A
B AN 2

FPGA
OnChipRam
System ID NIOS II/S 25z JTAG UART (= Ima¢ ()

i i i

System Interconnect Fabric

] £

CLK_RESET PIO

AN

4

LED

5.2.1 i

EOERESL A, A0 ex2, SRJEAE Quartus I HOEHE— A TRE, [AIFEA N ex2,
e TREBRARENL B ex2 SR T
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5.1.2 Qsys @ RG22t

1F Quartus Il FFF)3 Qsys, WK TR,

PLfdesign fpr)feRZfenZ - exZ
Window Help &

Fun Simulation Tool 2 % %@ @ > Fv’ -ﬂ? gb ﬁ E

2 Launch Simulation Library Compiler

L 11wl

. Launch Design Space Explorer

{L’i TimeQuest Timing Analyzer

d Subscripfion Edifion Free 30-Day Trial
Bdvisors 4

MEASLURABLE ADVANTAGE™
@ hip Flanner {Floorplan and Chip Editor) =L el

@ Diesign Partition Planner VHAT'S NEW DOWNLOA
Metlisk Yiewers *

] ‘E SignalTap II Logic Analyzer

#ww In-System Memory Content Editor

o E] Logic Anakyzer Interface Editor

T @ In-System Sources and Probes Edikar
i SignalProbe Pins. ..

- @ Programmer

@1 JTAG Chain Debugger

n Transceiver Toolkit

& External Memory Interface Toolkic

. +""{. Megakvizard Plug-In Manager iy I:—E‘ / I E Q SYS

Mios IT Software Build Tools For Eclipse
5 SOPC Builder
Lo
[£Y

. Qsws
% Tl acripks. .. .

Custornize. ..
Options. ..
License Setup...

HEN Qsys Ji, St AT Ja) N 28 22 /DI S B A, BESE I8 /2 SOPC Builder —Jlik
AR, — AN KRG Qsys tabs HETEE L SOPC Buider 2442, Qsys K £ R4 M
e A A R T T .
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% iy - sm_tramifer_systoen.quys (Calteta tmti0na 3025k Labl s tremder_systormn. i) [
Fie Est Sysses Vew Toon Help
Componerd Lbrary c_ Spsher Cortenis | Agsress Uap | Cock Settngs | Project Seangs | nstance Farameters | 5ystem rapecisr | 0L Example | Geseruten
. *x *lua ¢ —— e et [=-1
X —  phasédone condel  [Cosdel
14 tre component =1 k] —':E ":U“"h"““ m’:: !
: ::::; = e REn npaa —
Ky ~ e i it Wersry Mappsd Save Jetd
& Brites - o qxtamy_tomecton | Condet Endpon wiart_poshbution
B ok ared Ranat = ) B w_sm_master Avalon Siate Wicting Masser
T E— ek =T wy_clk
& Configenston & ~
Dsonw bt T " s Fanrl ingast ] .
= Ertedded Progrinn — : - =
ol & | B heed_csert LED Finatr |
———————————————————% ok —— |y el
et Hciock]
Component p———— System Contents jmct
e d_out
y E led_timing_sdapier | Avake.5T Tmng ddagter
B ek Ciodh Fiput AyE_E
L e - ‘eaet Honet gt feaj
B — L] A Fion SYEIREY SRk [e%]
B L] Al SUEAREY SHTE Tem)
¢ | Bl led_filo On-Chic FFO Mamory
on Ciock nput wyE_oik
L E ’ [~ L] &R Fifnil fel_in]
+ n Ak Werery Mageed Sar led_in]
T - e e iy | o
L i . m '
[ eensagen
p— Messages o |
¥ 1 8 Wenng
i 4 nfo Measagen
0 Errers, & Wammg

WIATIT Qsys, System Content HERIA LRI T —MNEZE M) CLOCK 204, HoAdm:
WH, YA EMNMEE, B TAT . T2&°F, 513 7E Component Library H 25 Ff £
B, W TILAE FAALE, W NIoS 11 4bFESE . JTAG UART. PIO. system ID Al 20KB [ I

RAM.

- sy T0%

Eile Edt System Yew Tools Help

omponert Library System Conterts ‘ Address Map | Clack Settings | Project Seftings | Instance Parameters | System Inspector | HOL Example | Generatian |

4 X
Project -
I?; New component...

Library

|+ Bridges E

[+ Clock and Reset

> Configuration & Programming

D3P

I+~ Embedded Processors
[:-Interface Protocols

[>-Memories and Memary Cortro ¥
] [ »

Use  Conn.. Mame Description Export Claock Baze End

™ B clk_0 Clock Source
clk_in Clock Input
clk_in_reset Reset Input
clk_D

elk

reset

—— clk Clock Cutput
2— cli_reset Reset Output

4 HarN BX+

Newn.. | Edi. & 2dd...

Messages

Descrigtion Path

O Errors, 0YVarnings

™0 System ID Mo
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Component Library | System Conterts | Address Map | Clock Settings | Project Seftings | Instance Parameters | System Inspector | HOL Example | Generation
a ® dF | Use  Conn.. Mame Description Export Clock
- X ™ B ck_0 Clock Saurce
Project
: Dg New companent . clk_in Clock Input clk
Lib i clk_in_reset Reset Input reset
ibrary = — clk Clock Cutput ck_0
~Bridges " - St e
~Clock and Reset -~
~Configuration & Programming A4
~DSP .
z
%R  System D Peripheral
Intertace Protocals “\? Megaters’  Altera_avalon_sysid_gsvs L

Memories and Memory Controller s -
-licrocontroller Peripherals [~ Biock Diagram | ol [~ Parameters Presets

-Peripherals [] Show signals System [D: l:l By
4-Debug and Performance ® Troject
Avalon-ST Data Pattern Checker 3 .
Avalon-ST Data Pattern Generatar sysid_gsys 0 & Litrary
Avalon-ST Test Pattern Checker

Avalon-ST Test Pattern Generator .c“(_c\u:k b=

Performance Courter L et 2_- 'H ‘Himﬁi
L S . S BeEE

fD-D\Sp\ay' Euntrol slave lawalon m— E E % g & E \

» ®

a-Microcontroller Peripherals
Interwal Timer

IO (Parallel L0}

@ Wectored Interrupt Controll Apply lew....

attera_avalon_sysid_usys

PLL

@sys Interconnect
i 1. m Hi—ﬂ }F (@ Info: sysid_qsys_0: System ID wil no longer be automatically assigned.

~ELE
~Merificstion @ Info: sysid_gsys_0: Tihe stamp will be automatically updated when this component is generated.

~Avindowy Bridge

Cancel Finizh

NI P10 A1 .

1 p P -
Fie Edi System view Tools Help &1 PI0(Para oy ='pio_0

comorentbery | [s| %@ PIO (Parallel LO)

Magetors'  altera_avalon_pio Documentetion i
i ®

Project

- Wew component [ Show signals N
Library Wicth (132 bits)y i | | —->2_ W

Bricges Direction: ) Bl

Clock and Reset
3 input .EMEEMNE M

Contiguration & Programming
O InCut

DsP
- A B

Embedded Processors
I Qutgudt Port Reset Value: o

Intertace Pretocols
aMera_avalon_pia [~ output Register ]

z]

' [* Block Diagram

pio_0

Sl b N

Memaries and Memory Cortrallers
Micracertroller Peripherals

a-Periphersls

- Debug and Performance

1+ o Avelon-ST Data Pettern Checker
Avelon-5T Data Pattern Generstor
Auvalon-5T Test Pattern Checker
Auvalon-5T Test Pattern Generator
Performance Courter Uit Synchronously captre
System ID Peripheral

] Enable indlividus! bit sefting/clearing

[~ Edge capture register ]

H Edge Type RISING

[~ Displary

4 Microcontroller Peripherals Enable bit-clearing for edge capture register

= Interrupt
= wectored Interiupt Controller
Generats RQ

-PLL
~Gsys Interconnect IR Type: LEVEL
-8LS
erification Level: Interrupt CPU when any unmaskesd 1O pin is logic true

Aindow Bridge 1. WEHT I Edge: Interrupt PL when any unmasked bit in the edge-capture
register s logic:true. Available when symchronous capture is enabled

'~ Test bench wiring

Harduire PIO inputs in test bench

Drive inputs to: 0:0000000000000000

5. sERL B E WM R g

New. Ecit o ed

|Messages | Cancel Finish I
|| peseription

RN JTAG UART 4o
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Edit Module

Fle Edt System Yisw Took Help

(BTG UART - jtag_uart 0

%E  UTAGUART

Componert Liorary ‘

= Mogeters:  sitera_avalon_jtag_uart Documertation
Project

T ew camponent. |~ Block Diagram |\l [ Parameters
Library [ how signals legacy SignalAliow

Bridges

~Clock and Reset
Configuration & Programiming
~DSP

Embedded Processors
-interface Protocols

|~ Write FIFQ (Data from Avalon to JTAG)
Buffer depth (aytes): gq

ir IRG threshold:

jtag_uart_0

Ethernet reset [] Construct using registers instead of memory blocks
High Speed Em

Interlaken / '~ Read FIFO (Data from JTAG to Avalon)

pel altera_avalon_tag_uaijy Butfer depth (byles): | pa

=0

Serial IRG threshald:
o Awalon-ST JTAG Interface GRIF0£ ﬁﬂtii ", [] Construct using registers instead of memary klocks:

2.
oheral Intertace (SFI) T LR F B i

|~ Simulated input character stream
il Port) Contents:
Controller (RAM Basedt)

Transceiver PHY
~Metmories and Memory Cortrollfys
Microcontraller Periphersis
~Petipherats

AL
Qs Interconnect LN ATIF = Prepare interactive windows |

SLS Options: INTERACTWE_ASCI_OUTPUT
~Aerification

Windowy Bridge

|~ atlow muttiple i ]

[ Allow muttiple connections to Avalon JTAG slave

Cancel l Finish

New.. | Edlt & A

I A RAM.

A Edit Module Dsys
Eile Edit System Mew Tools Help

| B Un-Chip'Memory (RAM or RUMY =onchip_memoryZ_ U

%% On-Chip Memory (RAM or ROM)
=% || mogotorss  altera_svalon_onchip_memary2

Cotnponert Library |

Documertation

Project
E New companent. |' Memory type

Show signals
ibrary | o Type: RAM (Wiritable)
-Bridues \/

-Clock and Reset e e [] Dual-port access
~Configuration & Programming - -

bep Single clock operation 2. ﬁ &#ﬁ %E"ﬁ ﬂ #‘J RAM

|' Block Diagram ‘

lk1

-Embedded Processors B eloek Reead During Yite Mode: DOMT_CARE
Interface Protocols il A — — 3 - ﬁ & ﬁ ﬁ ﬁ S’E ﬂ jJ HQK
-Memoties and Memary Cortrollers esetl ocktype: A

[+-External Memary Interfaces [

: -

4-0n-Chip T PR e Size |

@ Avalon-ST Dual Clack FIFO Data wicth: 32

@ Syalon-ST Multti-Channel Shared Memary FIf

o Avalon-ST Round Rokin Scheduler VB Gy e 20480 lytes

@ Avalon-ST Single Clock FIFQ

Minimize memory block usage (hay impact e

i "~ Read latency t
P“:m Slave =1 Latency: 9 -..l/
eripherals =
PLL Slave s2 Latency, 1 4. WHEMN RN

Giays Interconnect
b 1. AT I I ermory itz l
Verification
indow Bridge [¥] Initialize memary content

["] Enable non-defautt intialization file

User crested initialization file: ‘onchlp_mamory'i_u ‘

[ Enahle In-System Memary Content Editor feature

Instance I ‘NONE ‘

0 Infor onchip_memony2_0: Memory will be inttialized from onchip_memaory2_0.hex . x
ammﬁﬁﬁg\

Cancel | Finish

ZRIN NIOS 11 Ab PSS,

(4D HE 011 “HEHRFIAE

peu

BT, N BRSO
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e
Do B G ew ok b

Comperert Lerey

h Nias Il Processor

[

 Misck Bagram

1| e

Show sgnein :
- . ~ Sabest & Wos N Corm
o s s Bk
e s e [Ees | ——— 2. B ENI0S 11
Tl it _aste ) saos 1 "
o 2y ety i o
(g tetnag rosbie i o _mitrction mate Nios Ve Mios iz Mios ILT
Nios Il poved o v
cto Gusl nasuction cach etucton ot
P—
s Caeha
Dy BY avit Pyt
| ey g (o Stratin ) | Towes MY (0w | oy Mx » ot Troes Mibis « cacke

[RE——— | poe | |_"-‘-—--_.9:L 3050 60 4 i N B

0 e, mien_uye_8 Tt vt smemmony” fmetSieee) 8 o v
) v o2 quyn. 8
0 e, ben_quyn_8 it sk e st Fonnes st e et s & J0fR 0 W A A

[ [R———— R—— ., M

=

B2 N RIRATFHBEALE System Contents ] Connections — 41| 1 3EAT—863% 4z, B WIA TR0
— UGS AEY CPU JERLE S, M N EIE RS

System Conterts | Address Map | Clock Settings | Project Seftings | Instance Parameters | System Inspector | HDL Example | Generation

4F | Use  Connections Mame Drezcription Export Clock Base E
X| » H clk_0 Clock Source
L:j\ (= clk_in Clock Input clk
o—— clk_in_reset Reszet Input reset
= —_— clk Clock Output clk_0
A —_— clk_reset Feszet Output
> ™ H sysid_qgsys_0 System ID Peripheral
clk Clock Input sncophected
= — o reset Reset Input [clk]
O control_slave Avalon Memory Mapped Slave [clk]
? M ¥ pio_0 PIC (Parallel 1100
clk Clock Input yncophected
)—|nio Z_qsys_l].cusl:om_instruction_masl:er| [clk]
—i =1 Avalon Memory Mapped Slave [clk]
— external_connection Conduit Endpoint
™ B jtag_uart_0 TG UART
clk Clock Input sncophected
reset Reszet Input [clk]
N avalon_jtag_slave Avalon Memory Mapped Slave [clk]
1 onchip_memory2_0 On-Chip Memory (RAM or ROM)
--ii clk1 Clock Input yncopnected
=1 Avalon Memory Mapped Slave [clk1]
reset! Feset Input [clk1]
™ [ nios2_gsys_0 Mios || Processar
o2 clk Clock Input yncoppected
J, — reset_n Reset Input [clk]
data_master Avalon Memory Mapped Master [clk] IER 0
— instruction_master Avalon Memory Mapped Master [clk]
— ftan_debug_module_re... Reset Output [clk]
tan_debug_module Avalon Memory Mapped Slave [clk] 0z00000800 [133
— custom_instruction_m... (Custom Instruction Master

B BN s A St A, SLORERIEE LT IERE BT, — A
HORSCAE A RIE T T 2 /DT ST “EER” 220, BRI, 1A .
RGBS I ARR T, AT B clk AT reset B MR J%, #BAL clk_0 41#F
B, FTLUITA (R ALLEHSRT clk_0 AR AT 14 Lkt T: cPU B A7 ik 25 AR A7 ik
PEHCDAZT N RAM K324, FTLL nios2_gsys_O [X] data_master il instruction_master )5
{3 onchip_memory2_0 MIMHLEZL s1 3E4% b AR N B E slave [5NS4 T

nios2_qsys_0 HY data_master [-HIT],
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ARG HIEWT .
System Contents | Address Map | Clock Seftings | Project Settings
AP | Use  Connections Marme
X
== (e clk_in
- o—s clk_in_reset
r ————— % clk
& — clk_reset
- B E sysid_gsys_0
L clk
= L, S reset
- —o— control_slave
¥ M B pio_0
& clk
& . 4 reset
»— =1
— external_connection
M E pag_uart_0
L clk
L . 4 reset
»*—o— avalon_tag_slave
M E onchip_memory?_0
L clk1
-—e— =1
& . 4 reset]
M E nios?_qsys_0
L clk
L . 4 reset_n
- data_master
—— instruction_master
— ftan_debug_module_re...
*-—— fag_debug_mocule
H—t custom_instruction_m...

T34k, BRI ARAE N R G AL 18 LT AME SOPC Buider —#EELFZS I T, 2
W ERE R E — . BN, EF Export 41 JEYE ) * _external connection, #RJ5 %4

IR £ HEL— export [T xR,
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System Conterts | Address Map | Clock Seftings | Project Settings | Instance Parameters | System Inspector | HOL Example | Generation
A7 | Use  Connections Mame De=cription Export Clock Baze End IRG
X ™ Clock Source
= Clock Input el | L
- Reset Input [Tcik 0 _clk_in reset |
= Clock Output ™~ 1]
- Reset Output \ Sl
[System D Peripheral
.| @ o *‘iﬁﬂijﬁﬁi*pséﬁﬁ.iiﬁ kg L. Sr Al sidi e
x rese’ H = [clk] -
- dvalon Memory Mapped Slave [clk] 000000000 (0x0000000T
¥ ™ IO (Parallel 10
Clock Input clk_0
Reset Input [clk]
valon Memory Mapped Slave [clk] 000000000 (0x0000000F
EJ external_connection Conduit Endpoirt rﬁﬁmm-l
M B jtag_uart_0 WTAG UART
clk Clock Input clk_0
reset Feset Input [clk]
— avalon_jtag_slave salon Memory Mapped Slave [clk] 0E00000000 (000000007
M E onchip_memory2_0 On-Chip Memary (RAM or ROW)
clk1 Clock Input clk_0
—— =1 Asalon Memory Mapped Slave [clk1] 0Z00000000 (0z00004FEF
resetl Feset Input [clk1]
M B nios2_gsys_0 Mios Il Processar
clk Clock Input clk_0
reset_n Feset Input [clk]
data_master dvalon Memory Mapped Master [clk] IRg 0O IRg 31—+
I instruction_master laalon Memary Mapped Master k]
— jtan_debug_module_re . Resst Output k]
itan debun module aralon Memory Manped Slave Telkl OZ00000%00 |0z00000FEF

£ Name — %1, AT LLEH &AM, KA mdidi i, E3E Rename, XA A4 FK
BTN, BUa B EpTR.

Matme Description
mnlk_in Connections b I.
clk_in_reset ? Fiter .l
clk
ck_reset ) Edit.. Chrl+E
B sysid_qsys
clk " Rename
reset 3 Remove
cortrol_slave Dietailz 9
EH pio
clk Showy Arkitrstion Shares
reset
=1 o
external_connection
B jtag_uart
clk B Collapse Al
reset
avalon_jtag_slave ‘ol
EH onchip_mem -
clk (= Prirt...
=1 Avalon Memory Mapped Slave
reset] Feset Input
EH nios?_qsys Mioz Il Processor
clk Clock Input
reset_n Feset Input
data_master Arvalon Memory Mapped Master

instruction_master
ftag_debug_module_re...
ftag_debug_mocdule
custom_instruction_m. ..

Arvalon Memory Mapped Master
Reset Output

Avalon Memory Mapped Slave
Custom Instruction Master

B AR EXEFTIT nios2_qsys 411, K1 Reset Vector 1 Exception Vector 34

(CE2) S U1 “HIER R R

Moo, R I, 7
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onchip_mem,

&1 Nios IT Processor - nios2_qsys

“ Nios Il Processor
Megetere’  Gltera_nios2_gsys
(]
|' Block Diagram @ Mioz Ifs 1
Sh I
| i gL ©) Mins 11
nios2_gsys n .
Nios life Nios Ii/s
B e svalon{—— deta_mastelg . RrisC RIsC
eset_n " avalan instruction_master N 108 I I 32-bit 32-hit
o DSTUEon_Mastely
e " Selector Guide Instruction Cache
g intemupt reset frlt2gdebUg_module_reset] Branch Prediction
'Eag_dahug_mudule zvalon T i i custom_instruction_master Hardware I\I!u?tlply
Hardware Divide
altera_nios2_gsys
Memary Usage (e.g Stratix V) | Two M3Ks (or equiv.) Two M3Ks + cache
|' Hardware Arithmetic Operation
Harctware muttiplication type: Mone
] Hardware divide
|~ Reset vector
Reset vector memory I anchip_mem g1 I
Reset vector offset: 000000000
Reset vectar: 000000000
~ Exception Vector L5
Exception vector memary I [onchip_mem =1 I
Exception vector offset 00000020
Exception vector: 000000020
|* MM and MPY
=
hl i »

B, —NESERNR G e e, Ja S S o ok . RIS s,
A LL[R] SOPC Builder — A% I 5% LK) B 370 7 2508 0 i o R AL )2 il W X AT
WER AR FCAETE ST, TR EoE 2T I T LIRS 5 2R 1

Fiie Ecit JUECHN Wiew Tools  Help /->|. 1. xidh Hzhsr Al itk
Componen I Azzign Baze Addresses | ’ =

System Contents | Address Map | Clock Settings

| &zzign Interrupt Mumbers |
mannertinne

b Azsign Custom Instruction Opcodes 2. Hi EE' E g] 1}'} [-TH ]:I:l w-'l'- ﬁt 9& ..,ﬁ

Pruject Creste Global Reset Metwork E} ek_in
...... I g
i 4 J C clk_in_
Library Inzert Avalon-ST Adapters = ik
PBHOE Showe System With Gsys Fabric Components - ok res
[ Clock . -
[i>--C-:unf Fun S0OPC Builder to Gsys Upgrade - M =] g};:d_q
[-DSP
‘ x
A Embe resn?t

IRZ A HAT PR E S, AEFRATH Qsys TR ZOREXT A IRQ —F1 P AR sCRT NIOS I
AEBRESIERE Lo AEBCH IR, WA A — A0, RS, WAE I
AN T T RS ECH RS0, 3RS R R R e
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™ Bl jtag_uart UTAG UART
clk Clock Input clk
reset Reset Input {(=]13]
avalon_ftag_slave Avwalon Memory Mapped Slave Click to export &' 000011010 0z00011017
™ E onchip_mem On-Chip hemary (RAM or ROM)
clk1 Clock Input clk
=1 Avalon Memory Mapped Slave [clki] 0x00008000 |0x0000cfff
reset Reset Input [clki]
™ & nios2_qgsys Mios || Processar
clk Clock Input clk
reset_n Reset Input {(=]13]
- data_master Avalon Memory Mapped Master [clk] IEg 0O IEg |31
SR instruction_master Awalon Wemory happed Master [ck]
— ftag_debug_madule_re.[Reset Output (k]
ftag_debug_module Avalon Memory Mapped Slave [clk] 0x00010800 (0x00010FFf
- custom_instruction_m... |Custom Instruction Master nios2_qsys_0_custom_i..

HITHIPEE] T Qsys tabs & K4rth, KEA——40ud, Ml LK. KA1
I T AR 1 A4 . Address Map X HihE RS BEL— L T4, T LY T ANFI ) Master 7] A AN
[Fi PR b k2 T AR

Master interfaces

represented by columns

| system contend e op [Bock etngs | Proc sggfe | ystem nspector | ot gamle | Geneaton

dma_ssramm_to_led read_master  dma_ssramm_to_ed write_master

N\

av_sm_master avalon_master

‘source si | |
dma_source_to_ssram.control_port_sl. ! |0%00000040 - 0x0000005E
\dma_ssramm_to_led control_port_siave |0x00000020 - 000000037

=

':mn_pushburtun 31

Ox00002000 - Ox00003£8#

Jed_fifo.n 0x00000040 - 0x00000047 0x00000000 - 0x00000007 |
;sra.m_cnnt'nhr.uas Ox00000000 - Ox000FLZFES i
pllpl_skave 0x00000010 - 0x0000001F
1est_mem st

0x00000060

0x00000065

Slave interfaces
represented by rows

System Inspector " B HI P AT (15 545 O LA RAH OGS S50, HL 2 0] DAFE eAb A T 18 05

‘System Contents | adaress ap | Cock Setings | roec Seings | ntance Parametdy System nevector Thou exampie | Generaten|

(@] sm_transfer_system
+-B ch_ch_in_ressl System ]
H-0= ck_ck_in yem _J
- led_out '~ Block Diagram | | [ Parameters |
W= &dd_mem_bus .
= Device famiy: =
- W= start_pushbutton Show signals ity Cycione B
£ =4 ssram Clock crosaing adegrec lupe Handshake w
: Connections sm_transfer_syslem Limit interconnact pipeine stages to: (2
¥ s ules E Generation id: o
ck_in_reset Gk 55
ck in e
o t System level settings
s b =
art_pushbutton it
sy stem
Top-level symbol diagram

K9
HDL Example HELELS Y T 2410 RAABIALEN, ELER T3 TR DUZ B 3 T8 2
BIAT, XL A& B8 TR H ok FEAR SO A B BT 15 2
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You can copy the example HOL beiow to declare an insiance of your Dsys sysiem.

HOL Langusge: |Veriog |
Exampis HOL

am_transfer system ul (
+EESEt N
-Elk
-led put_export
LEXT_mem bus tom begintransfer nout
-eXt_mam bus tcom data out
~8Xt_mam bus_tom byteenable n cut
-ext_mem bus tom chipselect n_out
L&XT_mem bus Tom outputenable noout
.ext_msm bus_tcm address out
-2xT_mem bus tem write noout
.maram cli elic
-9TALT_pushbuTton eXport

(<conpected-to-resec_n>),

(<connected-to-clkx),

(<connected-to-lsd out_sxport>),
[<connected-to-ext_mes bus tom begintcansfer n outy),
(<connected-to-ext_mem bus_tcm data_outr),
[<connected-to-ext mem bus tem byteenable n_outy),
(<connected-to-ext_mem bus_tcm_chipselect_n_out¥),
(<connected-to-ext_ses bus tom cutpetensble n outy),
(<connected-to-ext_mem bus_ tem address_out>),
(¢connected-to-ext mem bus tem write n outs),
(<connected-to-saram clk cli>),

(<connected-To-3tAIt pushbutton eXport>)

ff elk clk in ressyg
1 clik_clk_in
" lad_oug

I ext mem bosy

asram el

£f atarc pashbut ::.“1:

10
BJii, Generation MLFJLUERERGMTEL. LiG LA SR AR OGRS, fo)a miididy
NI Generate RIVRT RS B2 HT R A . KK AIAR T 7 Output Directory "1 B J5 R4t
A

|[ System Contents | Address Map | Clock Settings | Project Settings | mnm|mm]ﬁm&-@mmn >

| |
simulation modet M-.-\.-.-. =1 - ]
Crenle testbench Gsys system oo =
Create testbench simulation modet |10 '

p—
Csthesis
V] Create HOL design fies for synthesis

|¥] Create block symbeol fie (bsf)

= Dutpul Direclory |
3 CoAndowa System32/am_tranafer_system [:i
Simudation;
Testbench:
Synthess 'cmww_umfer_:ymmwm

K11
Ia, TATKE] Generation UUIHI, 56N G L5 5 B —LE ik B, JEFE Create
simulation model 4 Verilog; i%#% Create testbench simulation model 4 Standard, BFMs for
standard Avalon interfaces. #RJ5 3157 Generation JFURA R S, XA AEK:, KFEA[

LALLM I
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Wsys - myqsys.qsys (D:ymylpgaysDK_ Sk EPSCRdesignypri eRZ myqsys.qsys)
File Edit System “iew Tools Help

Component Likrary System Corterts I Address Map Clock Seftings
Project Settings | Instance Parameters | System Inspector HOL Example Generation
-4 X
Project = |v Si i ‘
----- g New component... Create simulation mocel: Werilog
[+~ System

Library Create testbench Qsys system: | Standard, BFMs for standard Svalon interfaces
~Bridges Creste testhench simulstion model: | erilog
~Clock and Reset

~Configuration & Programming = Synthesis
-DSP

A
Embedded Processors L [V] Create HOL design files for synthesis N 1 . yg E ﬁ E{] ﬁ E_ :‘lﬁ fﬁ: .‘& E

-Interface Protocols [V Create biock symbol file ¢ bsf)
~Memories and Memory Contro

~Microcontroller Peripherals

»

~ Qutput Directory |

-Petipherals
~PLL Pt D iepefpoaDK_SF_EP3Cdesigniriiex2 yvogsys| |
gf;s Intereonnect Simulation: CrimyfpoaiDk_SF_EP3Cidesianiorifex2imyasystsimulations
~Verification Testhench: D ity fpgaiDk_SF_EP3CIdesionip iex2 mygsystesthenchl
‘ indor Elr:[idge R E Synthesis: Dy fpoaiDk_SF_EP3C idesignipriiex2imyqsysieyrthesis/

MNew.. | Edi o p— /é 2.8 ERES, JUE—HEET

Messages
Diescription Path &l
40 1 Warning :
A0 Interrupt sender jtag_uwartirg is not connected to an interrupt receiver System jftag_uart -

0 Errors, 1 VWarning

ARG K IR N Generation J5, S9RIPERE T ORAF MET RS, K Yes, RIEHH AR
g Man 44, LA 4N mygsys, KRG EPRAT o

BEF: e FeEE

AT s
1 AR
i Q TEE. |myqsysl | 12773 :
P L= FiRda, | Q=ys System Files (*.gays) D| By i

RGUERE, SR,
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S
T . . - - B
'q.;} Imfo: rep_xbar_demux: "myqsys" instantisted altera_merlin_demultiplexer "rep_xbar_d
{g} Info: rep_xbar_demux_002: "myqsys" instantisted altera_merlin_demukltiplexer "rsp_xb
'Lg} Infa: rep_xbar_mux: "nmyqsys" instantisted altera_merlin_multiplexer "rsp_xbar_muz"
';g} Infa; Reusing file DumyfpgaDK_SF_EPIC/designipri‘ex2 myqsyssynthesis/submodules
';g} Imfo: rep_xbar_mux_001: "myqsys" instantisted altera_merlin_multiplexer "rep_xbar_m
{g} Info: Rewsing file D:oyfpga/DK_SF_EP3C/designipriex2/myqsys/synthesis/submodules
'Lg} Infa; irg_mapper: "myqsys" instantisted altera_irg_mapper "irqg_mapper"
';g} Infa; yqeys. Done mygsys" with 25 modules, 71 files, 1365699 bytes
(@ Infor ip-generste succeeded.
{g} Info: Finished: Create HOL design files for synthesis e
4 1} »
o, Generate Completed. 0 Errors, ¥ iarnings
Cloze
5.1.3 Bk Qsys &%t
A N S - A
75 Qsys 1, FRATAT LSS S A BAR AR o
System Cortents | Address Map | Clock Settings | Project Settings | Instance Parameters SystamlnspadanHDLExammeIGEnEnaﬁun
Yol Gan copy the example HOL belov to declare aninstance of your Qsys system
HDL Language: | erilog
Example HOL
myqsys ull (
elk_clk ({connected-to—clk clk>), i elk. clk
pio_0_external _connection_sxport ({connected-to-pio_0_external comnection_export?), i pio_0_external_comnection. export
clk_0_clk_in_reset_reset_n ({connected-to-clk_0_clk_in reset_reset_n>), i cllk 0_clk_in_reset.reset_n
nios?_gsys_(_custom_instruction_master_readra ({cormnected-to-nios?_gsys_0_custom_instruction master_readra?) /f nios2_qsys_0_custom_instruction master readra
1

S pLER, REHBIIRI0E
B, HESANES#EEXSIRD
THEBEIW],

[A1%] Quartus I, FRATHEE—" %N ex2.v [ verilog YA ST, AR JEHT AL R AR
CELFS T S AR Qsys TRERIBIALIENO .

module ex2(
clk, rst n, led
)

input clk;
input rst n;

output led;
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mygsys u0 (
.clk clk (clk),
.pio 0 external connection export(led),
.clk 0 clk in reset reset n (rst n),

.nios2 gsys 0 custom instruction master readra ( )

)

endmodule

B e S BRI Assignments—> Setting, EFF Files, 2R s A K Add Al #2411,
£ myaqsys.Qsys Fll ex2.v A IR TR,

=y

Category: Device. .,
Select the design files you want to include in the project. Click Add all to add all design files in the project directory to the
4+ Operating Settings and Conditions project.
Woltage
Temperature . s
4~ Compilation Process Settings Efle name: Add
Early Timing Estimate . - X X X
Incremental Compilation File: Mame Type Library  Design EntryfSynthesis Tool HDL Yersion add &l
Phyysical Synthesis Optimizations mygsys.qsys Qsys System File <Mone=
4+ EDA Tool Settings Xy Werilog HOL File <Monez Default Remove
Design EntryfSynthesis
Sirmulation
Formal Yerification G
Board-Level
4 Analysis & Synthesis Settings Dovin
WHOL Input
Werilog HOL Input Properties
Default Parameters
Fitker Settings
TimeQuest Timing Analyzer
Assembler
Design Assistant
SignalTap II Logic Analyzer
Logic Analyzer Interface
PowerPlay Power Analyzer Settings
55N Analyzer
3 N (L ) = AN/ = 5~
FEE VAT LS TREREAT — IREF B P
514 & e ¥
d.84 B —J S V¥
I N VN . N NN . . N 4 A
SEATTH 25 B g i, FRATIFTTT Assignments=>Pin Planner HE47 5 I3 L »
| Mamed: * v &y Edit 2 o Filter: Fins: all -
=
@ Mode Mamne Direction Location I/ Bank. I/ Standard Reserved Current Strength
> clk Input PIN_ZZ2 1 2.5 Y (default) amé {default)
¥ |ed Qutput PIN_25 2 2.5 ¥ (default) g {default)
" rst_n Inpuk PIN_91 [} 2.5 ¥ (default) ama (default)

Z<new nodes = i

PN HEA TREM kg . thTIRATA A2 Web B Quartus 11, W1 AR AE 1
(F1ds S AU EDA Netlist Writer 48R S ATE KX ABAER, FAEH T 281
BRI, RBeA MR B RSO, XA R BOCHE K REAEL N80l FPGA 1
HAR A JTAG 24, & M A2 TR ESCI P Rk X T35 218, XA
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Fe L, WFEORE T DAEASC I Zh B b .

Task & [ (O Assembler Tatal reqisters
»® [ i X [ [:I TimeQuest Timing Analyzer Tokal pins
2 = Compie Design D01 1 EDA Hetlist riter Tokal virtual pins
% [ W Analysis & Synthesis ool Tokal memory bits
v [ M Fitter (Place & Route) ool Embedded Multiplier 3-bit elements
o [ M Assembler (Generate programming Fles) 00l Total PLLs
W P TimeQuest Timing Analysis o0
[~ W ED# Netlist Wriker
@ Program Device {Open Programmer )
4 mn Mol mm 4
; X |V <<Searchz> v

@ Type Message

[ j')InfD [332148) 1 Worst-case recovery =lack is 46.505
ﬁCritical Warning (332148): Tiwming regquirements not met
[ i)InfD [3321468) 1 Worst-case rewoval slack is -0.940
[ é')InfD [332146) 1 Worst-case minimum pulse width slack i=s Z9.4:23
[ j,)Info [332114) : Report Metastabhilitcy: Found 2 synchronizer chains.
i)InfD [332102) ¢ Design is not fully constrained for setup reguirewents
é')InfD [33210Z) ¢ Design is not fully constrained for hold reguirements
[ j,)InfD: Quartus II 3Z-bit TiwmeQuest Timing Analvzer was succezssful., O errors, 23 warnings
i)InfD: ol o o o e o o e e o o o
3 é')InfD: Funning Cuartus II 3Z-bit EDL Netclist Writer
;)Info: Command: gquartus_eda --read settings files=off --write settings files=off exi -o exi
LY Error [SU4012) 1 Can't generate netlist output Tiles hecause the Tile T/ myTpgas DESF_HPac,
QEerr [204009) : Can't generate netlist output files because the license for encrypted ffile
QEerr [204012): Can't generate netlist output files hecause the file "D:,-’myfpga,-’DK_SF_SC,
@Error [204009) 1 Can't generate netlist output files becsuse the license for encrypted ffile
QEerr [204012): Can't generate netlist output files because the file "D:x’myfpgax’DK_SF_SCa
QEerr [204009) : Can't generate netlist output files because the license for encrypted file
@Error [204012): Can't generate netlist ocutput files hecsuse the file "D:x’myfpgax’DK_SF_SCf
QEerr (204009 1 Can't generate netlist output files because the license for encrypted ffile
QEerr: Juartus IT 3Zi-hit EDA Netlist Writer was unsuccessful. § errors, 0 warnings
X Error 001) : Quartus II Full Compilation w ful. 10 errors,

warnings

5.1.5 EDS RFTERHEITIE

Xk 5L1H ¥ Nios 11 12.0sp1 Software Build Tools for Eclipse El#x, 77T EDS #k 1. 144G
#H 4R B workspace #6421 BT TEHE, SR BRIN B I oK BE N84 .
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._ Workspace Launcher 1

Select a workspace

Eclipse stores wour projects in a folder called a workspace.
Choose a workspace Folder to use For this session,

g et 1 Diocurnents and Settingst ddministraborworkspace - Browse..,

[[TUse this as the default and do not ask again

(0]4 Zancel

EDS KA St an B s

. . =
Nios TI'-"Eclipse ._,EE
File Edit MNavigate Search Run Project MiosII Window Help
A TECEE-@ B0 i R Ef %5 MosIDebug [0 7
Bg|®~ 0 = 0| B outline &2 # =0
I 1% ialtera, companents | An autline is not available.
[2 Problems |+ Tasks | B Console 52 = Properties | %5 Debug 5" Eﬂ = j-=0

Nins 1T Software Build Tools
THIOSZ-SWEXAND LE name="Wel SErver Fowil’ dISplay name="iel Server [ReHLL) >

Weh Server demonstrates how to initialize the NicheStack and run a basic HITF server a
This examwple requires the MicroC/03-II RTOS, NicheStack TCP/IP Stack - Nios II Edition
For details, click Finish to create the project and refer to the readme.txt file in th
The ESP for this template iz based on the Nicriwn MicroC/03-II operating system.

For information asbout how this software example relates to Nios II hardware design exa
refer to the Design Examples page of the Nios II documentation availsble with wour ins

<installation directoryr/nios2eds/documents/ index. htm.
</niosz-swexample:>

) 0 items selected

SRt File> New-> Nios 11 Application and BSP from Template 31— MR T 2.
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|"= Mios IT - Eclipse
Edit

Mavigake Search Run  Project  MNios I Window Help

k

AlE+ShifE+HM & Mios IT Application and BSP from Template
Mios IT Application
Close CErl Mios II Board Support Package |
Close Al kel ShiFE+ Mios II Library

[ Project. ..

Cpen File,., .

[H] 5ave Chrl+5
(5] Save As... [ Other... Chrl+M
) Save Al Chrl+ShifE+5

Rewvert

Mowe. ..
Rename... Fz
& | Refresh F5
Conyerk Line Delimiters To k

(=h Print. .. iZErl+P

Switch Workspace r
Restart

g Import. .,
7 Export. .,

=
Properties Alt+Enter E_(, Problerns (El Tasks (E Consale &8 =]
Mios 1T Software Build Tools

1 main.c [TEST]

Z uart.c [third_swprj] Teh Serwver demonstrates how to i
3led.c [mdeSsaSdemn]
4 mvdef.b [mO6Ss65dema] Thiz example recquires the Microl

2 For details, click Finish to cre

g R g, Bl sopcinfo 3£,
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Nios II Software Examples
Please specify a .sopcinfo file 1 & EE_.—IE
r—f
|
Target hardware information
SOPC Information File name: ~ |
CPU name: =
Ap oo
o HHEE - b exl i O [_? = '
r
o I .qsys_edit
4 J B
Recent [CDincremental_db
— m-,-qs-;.fs
@ Yy qsys, sopcinfo
i
I
ok 3. BNITIF
Ez= =
F L4tE
IR ) myqsys. sopeinfo - T @)
IR (T): SOFC Information File [k sopeinfo) - HOiH
@ < Back ek = Einish Cancel

BT SOPC SXF)m, BRINIET CPU & nios2_qgsys, 43 H; TREM 44k ex3swprj, )i
FRERES A L RERN, AR5 fith Finish 52 T REIAIEE .
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Nios II Software Examples

Create a new application and board support package based on a software example template

Target hardware information

SOPC Information File name: | D:\myFpgal DK _SF_EP3C\designtprilex2imwygsys.sopcinfo

CPU narme: niasZ_gsys =

Application project % ﬁi T E ﬁ fg
Project name: f’?

EX2SWPr]

[Vl Use default location

Project location:

Project template ) ﬁ EI E ‘ﬁ ﬁ
Template description
Blank Project creates an emply project to which you can add wour =
0ard Diagnosucs code,

Count Binary

Hello Freestanding For details, click Finish ko create the project and refer to the

Hello MicroCfOs-11 readme.kxt File in the project direckary.

Hello ‘Wharld

Hello Warld Small The BSP for this kemplate is based on the Altera HAL operating
Mernary Tesk syskem, To use a BSP based on a different =
Mermory Test Small operating system, click Mext and select the BSP from the BSP

Simple Socket Server projects list.

Simple Socket Server (RGMIT)

Web Server For information about how this software example relates to Nios 11
Web Server (RGMII) hardware design examples,

refer to the Design Examples page of the Mios II documentation
available with wour installation at:

<inskallation_directory =fnios2edsfdocumentsjindes:, htm, w
iy
'\,?_,.' Mext = Finish Zancel

SERS AT AT DAFE TR SO R R RS2 T —A software SUAFR, & RIHIAT AN LAk
ex3swprj A1 ex3swprj_bsp, 735X NAFIIATAE EDS [¥) Project Explorer M LREA 4
ex3swprj I ex3swprj_bsp (K8 TF2. Ex3swprj TARRIAEN TR, BATFEIXA TR BB
HRPEACHY; ex3swprj_bsp LR MEAF U A AR L, Bt & TR Z )2 FoKz), T
A, AT —BAM L3 e,
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ft=) L TR
DmE [ommw [T

\designprilex2isoftware

TED = Mios I - Eclipse
e = File Edit MNavigate Search Run  Projeck  Mios IT Wi
i L_J ExZsWpH L—J exZswpri_bsp N _ .
: [ - 5 & @ ‘E-af- [6- @

(hecbrbein, & % 7

D'[Dc altera,components

DID EXSSWPE]

b TS mwzewpri_bsp [mygsys] |
—

T W ] TR ex3swpr, sk A B 3 Y S B, 16 New—> Source Fileo HHIHHTEE—> main.c
1 C 30

;M BES% &Y~ 0 -
b'[::',:: altera, components |
PR
e hlew d [ Project. .

= Go Inko o
| 7 File
Cpen in bew Window [ File from Template
D'[::g' ex2s [1=] Copy Chrl4+C (5 Foldar

(B Paste el Mios IT Application
¥ Delete Delete Nios I Application and BSP from Template
& Remove from Conkexk Ctrl-alt+Shift+Dovwn Mios IT Board Support Package

Move... Mios II Library

Rename. .. F2

& Class
ag Irnport, .
“;ﬂ é , @} Header File
wport...

= B+po B source File

Build Project &% Source Folder

Clean Project

. .
) Refresh F5 C Project
e .
Close Project CH+ Project
Close Unrelated Projects 4 other Chrl+M

Bk main.c 30
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., Hew Soarce Eile

Source File

Create a new source file, C
Source Folder: | exZswpri Browse, .,
Source file: main.c

Template: Default C source kemplate * Configure...

@ Einish Cancel

FIF main.c XM, 'S HAAFEF .

= <=‘==;'> o 7 T O € mane 2
#include "alt types.h"
#include "altera avalon pio regs.h"
#include "sys/alt irg.h"
[ m #include "system.h"
|2 create-this-app #include <stdio.h>
| & Makefile #include <unistd.hs>

readme. bxt ﬁ )—'EJ’ E F—]'r;

roid delay(void);

B 'bc altera.components
4 'bc EXZswpr]
b [al Includes

EEEE

4125 ex2swpri_bsp [mygsys]
bt Includes

(2= drivers int main()

= i

P[] alt_sys_init.c alt_uf cnt;

- [H] linker.h

[~ 0 [h systemh ] IOWR_ALTERA AVALON PIO DATA(FIO BASE, 0x0); £ IThE b 8

= create-this-bsp
limker while (1)
@ Makefile {

[ mem_init.mk IOWR_ALTERA AVALON PIO DATA(PIO BASE,Ox1):

\=| memary.gdb delay();

|_@ public.mk IOWR_ALTERAL AVALON PIO DATA(PIC EBASE,OxO):
= settings.bsp delay();

@ summary,hkml '

return 0;
i

/ ARERT S

roid delay (void)
i

& Fb 51 B2 3E 3h Mk 9 5 X

alt_u3z i =0;
while (i < 100000}
{

it++;
i

A XA SN ZAEH] Pl AT LED [N KR, BRI T AW S AR 4 T .
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)
T, B, B BSP Editor PSR, B T AU, A — MR

] BSP 2% iy K (AL, PAE T IRATTIK) 20KB ACHS 25 (i) # A8 F .
e N THRE ex3swprj, siiifid#si =, L9 Nios I1-BSP Editor. H{MtHrE—
main.c ] C (1.

R, © ¢ O @

b= altera.components i
4 r’ € S T omain. o
Mew 4 *
o Into * Created on: 2013
Open in Mew Window ’ Author: Admi
w/
[i=| Copy Chrl+C

#include "alt types,
e 3 Delete Delete #include "altera ava
#include "sys/alt ir
#include "zvatem.h™
#include <=tdio.h>

Rename. . Fe #include <unistd.h:>
By Import... - i,
roi elay (void) ;
£ Expart... ¥ !
Build Project int maini()
Clean Project i
# | Refresh FS alt us ont:

Clase Project

IoOWE ALTERL AVAL
Close Unrelated Projects — —

Build Configurations r while (1)
Make Targets k i
Index » IOWR_ALTERL
delayi]:
SIS o IOWE ALTERL
Rur As r delayi(]:
Debiug As L 3
Profile As b return O;
Team L
Compare With L
Restare From Local Hiskary, ., / /RERT
IUpdate Linked Resources Mios 1T Command Shell. ..
Flash Programmer. ..
Properties Alt+Enter

Problems |+l Tasks Console

HE BSP Editor, Fy EHZ NS — DM RSB E, 585 Al Generate 21 58 Exit
I
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e Nios II BSP Editor - DiymyfpgayDK_ ¢ P3Cyde: : i S H . ol {7

File Edit Tools Help

Main | Software Packages | Drivers | Linker Script | Enable Flle Generation | Target BSP Directory

SOPC Information file:  ©:\myfpgalDk_SF_EP3C\designipriiex2imygsys.sopcinfo
CPUname: nios2_gsys
COperating system:  Alkera HAL Wersion:  default
B3P target direckory:  Di\myfFpgalDk_SF_EP3Cidesign|\prilex&isoftware\exZswpri_bsp

4-5ettings “ || halmake
4-COMman
a-hal Narme: hal.make.bep_cflags_optirmization
-enahle_gprof
enable_reduced_device_drivers Value: -0g

m

enable_sim_optimize
--enable_small_c_library

Description J)C++ compiler optimization level, "-00" = no optimization,"-0z2"
~stoerr " g gD
d = "normal” optimization, etc, "-00" is recommended For code that
stelin wou want ko debug since compiler optimization can remowve
stdout wvarisbles and produce non-sequential execution of code while
sys_clk_timer debugging. This setting defines the value of
~timestamp_timer BSP_CFLAGS_CPTIMIZATION in Makefile,
-linker

~ehable_exception_stack
enable_interrupt_stack
excention_stack_rnermory_region_n
~ewreption_stack_size
~interrupt_stack_memory_region_na
~interrupt_stack_size -
4 m »

Infarmation | Problems | Processing

@ Generating B5P files in "DimyfpgalDK_SF_EP3CidesignipriiexzisoftwareiexZswpri_bsp" -
(@ Default memory regions wil not be persisted in BSP Settings File.

@ izenerated file "0u\myfpga\Dk_SF_EP3C\design'prilex@isoftware|\exZswpri_bspisettings.bsp"

@ Added interrupt controller device driver For "nios2_asys” to alt_irq_init) in alt_sys_init.c.

@ Added device driver For "jtag_uart” bo alk_sys_init() in alt_sys_init.c.

@ Added device driver For "sysid_gsys" to alt_sys_init() in alt_sys_init.c.

(@ Mapped section ".exceptions” to memory region "onchip_mem",

@ Mapped section ".entry" ko memory region "reset”,

@ Finished generating B5P files. Total time taken = 2 seconds -

Generata | Exit

BT A BSP Editor T N ZoR MR E . HAMERE KK IE RN 2, B TR (F
Quartus 1 H [R5 240, DU S PR L RE A 5 B 3 4E BSP Editor ' Generate —{X,
X AN T ARAE AR — 2, A i A

Table 2-1. BSP Settings to Reduce Llbrary Slze

BSP Setting Name Value
hal.max_file_descriptors 4
hal.enable_small_c_library true
hal.sys_clk_timer none
hal.timestamp_timer none
hal.enable exit false
hal.enahle_c_plus_plus false
hal.enable_lightweight_device driver_api true
hal.enable_clean_exit false
hal.enable_sim_optimize false
hal.enable_reduced_device drivers true
hal.make.bsp_cflags_optimization WU-Osh T

B P13 EDS 7, 23l ex3swprj_bsp Fll ex3swprj, 2R i A7 8 7% Build Project.
OAE, B U5t L 2miE ex3swprj_bsp LFE, S8 54w 1R N H LFE ex3swprj. 5 Jadm e se N TRE,

A B AL 2= [a{ A 540Byte.
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[5¢ Problems | ¥ Tasks | Bl Conscle 7 =] Properties | %5 Debug 4L 4F q:f; FRiEG =t B-5~- =0
-Build [ex2swmpri]

SHEYS=CL LU= ERESWPL IS /UL HALY SLUFCLLUL U SHISYS=LIN=IEL IS0 L./ EXZSWPL | Js5ps
—Wl, -—defsym, exit=_exit -msmallc -Wl,-Map=exZswprj.map —o0 —g -Wall -EL
—mno-hw-div -mno-hw-mul -mwno-hw-mulx -0 exiswprj.elf ohjifdefaulti/main.o -lm
niosgi-elf-insert exZswprj.elf --thread model hal --cpu nams niosi gsys —-gsys Lrue -
-simulation _enabled false --id 0 --sidp Ox11018 --timestamp 1357005201 —-stderr dev
jtag uart —-stdin dev jtagy uart —-stdout_dev jtag UAart --Sopc SYSLEm name myqsys -
—quartus project dir "D:/wyfpga/DE SF EP3IC/design/prifex2” --jdi

D:/wyfpga/DE SF _EP3C/design/prisfexi/exZ.jdi --sopcinfo
D:/wyfpga/DE SF EP3C/design/pri/exz/wygsys.sopoinfo

Info: (exiswprj.elf) 540 Eytes program size (code + initialized data).

Info: 19 KEBEvtes free for stack + heap.

Info: Creating exZdswpr].objdump 2
niosZ-elf-objdump --disassemble --syms —--all-header —--source exiZswprj.elf 1

FrexZswpr].objdunp
[exZswpr] build camplete]|

5.1.6 ModelSim {F &

P ELAE FPGA BT I R h 2% e, AERR M il By AN S A6 D) Al LS i 301 0 56 LE A
WA TAE, 5 € EANTR IR TR HEEI R, X2 FPGA Wit AR AT e ). A
I, FEBCVF R ATHIMEOE 107 LA AR, AR ANRESE 4t o o 1 ) SR R A A, ZIRENS
KRR e AR ) A

B TP ST L, e U AR BT RH L Vet 2 SR I A, AT FLR TR R T
HHEORWBIR. MH Qsys BN RAE L HOE IR UEIL ) 1P AR, 187520
HAT? TR DA DU B i R, (R O B SO RERS AL N — 28, il A
PARE, T FRULL 1A 5.

WP 7R, 1564 Generations ) Simulation M3 -FARUF B & (TR A5 BIRAT ] L 400
BUDR
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myqsys.qsys

File Edit System “iew Tools Help

Component Library System Cortents Address Map Clock Settings
Project Settings Instance Parameters System Inspectar HOL Example Generation

3 X

Project - [~ si
----- B3 Wew campanent.. Create simulation mocel: Werilog
[~ System

Library Create testbench Qsys system: | Standard, BFMs for standard Svalon interfaces
|:>"Efid993 Creste testhench simulstion model: | erilog
[~ Clock and Reset -
|;>--Configuration & Programming |v Synthesis \
[-DSP
'}"Embedded Processars 3z [V] Create HDL design files for synthesis N]_ ﬁj E & Ei] ﬁﬁ-iﬁi‘? }& E

[-Intertace Protocols
I}--Memories and Memory Contro
|i>--Mic:r0c0ntroIIer Peripherals

[+ Peripherals

[V] Create block symbol file ( bsf)

[~ output Directory

|i>--PLL Pt D imyfpgsiDl_SF_EP3Cidesianioriiex2 nyosys|
::gf;s ntercannect Simulation: Dy fpoaiDk_SF_EP3Cdesionioriiex2imyasysizimulation’
|f>---\:erificaﬁon Testhench: D imytpgaiDK_SF_FP3Cidesigniotiex2imygsys testbenchi
‘I>---\u’\11ndow E::[Idge R E Synthesis: CuimyfpgaiDk_SF_EP3Cidesigniprifex2imyasysisynthesis!
N . .
Neve. . | 2. MEER RS, TUR—FEET
Messages
Deszcription Path
A 0 1 Warning | |‘
o Interrupt sender jtag_uwartirg is not connected to an interrupt receiver |System.jtag_uar1 | -

0 Errors, 1 VWarning

Simulation BB LI 2 A T R R TR,

Table 5-4. Summary of Simulation Settings on Qsys Generation Tah

Simulation Setting Value Description
None Creates simulation model files and simulation scripts. Use this option to
Create simulation Verilo include the simulation model in your own custom testbench or simulation
model g environment. You can also use this option to generate models for a

VHDL testbench system that you modify.

Creates testbench Qsys system with Avalon BFMs attached to all exported
interfaces. Includes any simulation partner modules specified by IP cores
in the system. This testbench is not supported with VHDL simulation
models.

Standard, BFMs for
standard Avalon

Create testhench Qsys | interfaces

system simple, BFMs for Creatgs testbench Qsys systemlwith l_walon BFMs driving only plpcks and
clocks a‘md resets reset interfaces. Includes any simulation partner modules specified by IP
cores in the system.
None Creates simulation model files and simulation scripts for the testbench
Create testhench Verilog Qsys system specified in the setting above. Use this option if you do not
simulation model VHDL need to modify the Qsys-generated testbench before running the
simulation.

DK 4 #2& F Verilog, JITLA simulation model Fil testbench simulation model BA1#iE+#%
Verilog, 15Ut Altera 255 FFT 172 Verilog 165, FrLAS R DIREXT Verilog S AT S JEH 31
PEF, VHDL #iA—5E T o WA Xilink IARVE, WIELFAHR . BARRRIBIIRAS, i
SRR

Standard 1 Simple IR 3= S22 53] ¢ T i 2 HU2 ] PRI AE testbench HL/E clock #1l reset
o5, MRTE WSS T export £ 5 7= AR5 | H AT AR AR

i € 58 % Simulation FBCE 5wl v] LA 22 R A1 1K Generate BB A R SE .

ARG see, B “ T H S \mygsys\testbench\myqgsys_tb\simulation” IX/M#42 N4
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TR A TR S04 myasys_tbve  HHTIARAK, FILAXEAPS T, KEWLACES
%o

IR IEA by S 4G T B RS myasys, 34 export {555 . RE5 I E
XX 3 A export £ 5 AN (KBNS, B altera avalon clock source H T4
clock, altera avalon reset source H T4 reset {55, altera conduit bfm JJH T
%% led pio #ivtt. X =AMEERIVEAAADH AT LAZE [ H 3K (¥ submodules 3 T HRE].

B ok, BATTHEATIF EDS hi Pk TR I AT 1L

FEN TR b sl A B 8 $% Rus as>Niso 1l ModelSim .

[ proiect Bxplarer 230 51 &

== 0| 4 maine B

l-1% altera.components #include "alt types.h"
[+ -[EC, X ZSWI] #include "altera svalon pio reg
b2 ex2swpr] AW P B "sys/alt_irg.h"
Go Into B "svstem.h"
) o B <stdio.h>
Open in Mew Window e cunistd. b
=) Copy kel
lay (void) ;
Delete Delete
X D il
ud cnt;
Rename... Fz
F ALTERL AVALCKN PICO DATL
£ Import... - - - -
e Export... le (1)
Build Project
. IOWE ALTERL AVALCH PIO
lean Project — - - -
&) Refresh Fs delay i) ;
el IOWR_ALTERA AVALCH PIO.
lose Project delay (]
Close Unrelated Projects
Build Configurations y orn 0
Make Targets L4
Indezx r sty
Convert Ta,,. lay (void)
£ Lisverbacn s
Debug As E E 2 Local CfC++ Application
Brofile As g P 3 Nios 1T Hardware
i —
U= [E 4 Mios IT ModelSim
Compare With L4
Restore From Local History, .. Fun Configurations. ..
Mios II »
IJpdate Linked Resources
Properties .ﬁ.lt+EntIer | Tasks El consols 52 = prop
Ple o TT melbheimee e Pl o ol
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5 UISATIR S W PR )% O, T BN SO T — Sl . SRR IR Y
THE4 (Project name). fii ELI¥] elf I $AT3CAF (Project ELF file name). ModelSim 114
%1% (ModelSim path) 1 Qsys MR A I B4 1A L (Qsys Testbench Simulation Package

Descriptor File name) fFfitifi & . Withf ) sy Run RIS 3l ModelSim i 4747 5 .

RUN ConfHgurations =

Create, manage, and run configurations

Hios I1 Mode/Sim Tab Group ( 5}

CRx B % Name: [exzswprj ModelSim corfiguration
|| Project
[€] cjc++ Application . 4 N e
Project name: ex2swp il T 21 X
& Lamch G i ) EEYH LAEFELS
P ios 11 Hardware Project ELF file name: Dy fpga'Dk_SF_EP3C | prite: prj elf
P exzswpri Mios I Hardware configuration

4B nios 11 ModelSim
(B countbinary_prj Modelsim c
o lode

[ Enalle krowse for file system ELF file
anfiguration

ation

# EModelSinkh 2 Advanced

ModieISim path //
F aterat] 2. Dspl imodelsim_ssewin32aloem

Q@sys Testhench Simulation Package Descriptor File name:

Dyt DK_SF_EF3Cesignyariex2mycsys_th.spd

Filter matched 7 of 7 ikems

@) |L_BRun | Close:

#H ModelSim-Altera Ji , AT LAYETIZ ST 3 /™ export £5 58 KT Wave & 1 H,
SRIG AT FLEE B Run 2R (S RTITHE1AHSCHRAE) .

I3 sim - Default HA x|
"l"l[nstanta |Design unit |DEsigr| unit bype |Vis\hility =
y Module Met  Internal
+ ml mygsys_inst mygsy: Modulz +ac: " Met  Internal
+ gl mygsys_inst_clk_bfm altera_aval... Module +acc=<.,
_TJ-‘ miygsys_inst_clk_o_clk_in_r... altera_awval... Module +acc=<,,
+ gl myqsys_inst_pio_0_extern... akera_cond... Module +acc=<,, 5
+ ml mygsys_inst_nios2_gsys_0... altera_nios2.. Module +acc=<,, To Lisk 3 Signals in Region
+ gl mygsys_insk_niosZ_gsys_0... altera_cust... Module +acc=<., Copy To Log L Signals in Design
Find...
_TJ-‘ miygsys_insk_niosZ_gsys_0... alkera_cust... Module +acc=<,,
+F gl myagsys_insk_nios2_gsys_0.., alkera_cust.., Module +acc=<.. Insert Breakpoint
=+ std shd YlPackage tacc==<., Toggle Coverage
+ 4 semaphore st SWClass +acc=<,, T
J Faorce...
Al mailbox skd SYParamClass +acc==,
+F ol process skd SvClass tacc=<,, £ Processes (Active) —— HoForce
=+l werbosity_pkg verbosity_pkg ¥IPackage +acc=<,, Narme Clock...
& verbosicy_t werbosity_plg vITypedef +acc=<,, 2
_ Signal Radisx. ..
ol get_verbosity werbosity_plg Function +acc=<,, 9
ol set_verbosity verbosity_pkg Function +acc=<,, 3
2 print wverbosity_plkg Function +acc=<., 9

i, W LH ons FFUh, reset {5 5 — B RIKST, K2 50 A clk B3, 1Fandk
I11¥) testbench A BT BT o
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KA PIO 15514k, —A PIO ki (1) B K242 73ms, i/ LED [ ERITT SIS
73ms, ZEECHTTH AN SER IR £

5.1.7 THEESHREE K

X B EEIL A, EMWEPAT . B ELE Quartus I HHEREF; R G AR ) sof
XA TR FPGA Y, ARJS/E EDS HLEHTAEL K,

1E Quarts Il 5722 54~ Tools>Programmer, 23— NERME, AHEESE, s oK
A

=) Search alkera.com .

g

oo, Hardware Setup... | USE-Blaster [LUSE-0] Mode: |ITAG hd Progress: D

[] Enable real-time ISP ko allow background programming (for Max I and Max ¥ devices)

Wi <ot File: Device Checksum Usercode Erﬂ?_lgﬁré
T il Stop
ﬁﬂ Auto Dekect
X Delete q
2 add File. .. Please wait while Programmer is processing. ..

L= Change File. ..

x|

& File O: ryFpgafDk_SF_EP3C/design/prifex2fexZ_time_limited. sof contains one ar mare
2 ndd “!J‘) time-limited megafunctions that support the OpeniCore Plus Feature that will nok work.
after the hardware evaluation time expires, Refer to the Messages window for
fﬂ evaluation time details,

I —

A R G R, gt T B, SRJRHAT MAERAE, s B RS 4 0 RO
HEAR S B o
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3. HE100%5E B
. - o
2. A IR T H Fg‘
‘:; Hardware Set ISE-Elaster [USE-0] Mode: |ITAG Progress: 100%s (Successkull E

Enable real-time 5P to allow background pragramming {For MAR I and MAY Y devices)

i, File Device Checksum Usercode Prograrn, Verify Blank- Ezcannir
= Start Canfigure Check,

exZ_time_limited. sof EP3CSE144 00239416 FFFFFFFF
wh Stop

m Auko Debeck

> Delete I_JQ;&—Fﬁinﬁz

" OpenCore Plus Statis :Z

2 add File..,

Click Cancel to stop using OpencCore Plus IR,

W Change File...

m] Time remaining: unlimited
Save File
i cancel |
2 add Device. .. L.Senea
foup o DR
TOI o A :
WDown —: » o 4%$Ipﬁﬁﬂg¢ﬁlﬁi

7E EDS B, MEH NV H TR, A % B Rus as>Niso Il Hardware. 5 — /X AE 1l
2x9th Run Configuration JHIfil, T 5GTE Project —#:FHIERELF 0 TAEF YT MR AF F83C
- (EENH TREH ST elf X1

&= RHun Contigurations

Create, manage, and run configurations

@ [Target Connection]: System timestamp mismatch - connected: "1357005201", expected: "1357015924",

% B2 T
L1 Bl X B s MName: |exZswpr] Nios I1 Hardware configuration

|| Project Target Connection Debugger | B+ Source | =1 Common
= e p— — — R
C/C++ Application -
Project name: EX23WhI
= Launch Group ! I o

a m Mios 11 Hardware
= o5 IT Hardware configuration
48 Mios 11 Modelsim

D [] Enable browse for file system ELF file
counthinary_prj MaodelSim configuration x .
D ex2swprj ModelSim configuration é ﬁlﬂ ﬁ ‘H: —F ﬁ I H:

Project ELF file name: I DomytpgaiDH_SF_EP3ICWesigniyprivex2isoftwarelex2swprjiex2swpr) elf

1E Target Connection VL[, 75 ZEAG I N 82k 4 . nT L2 Yk 547 M f¥) Refresh Connections
4, ERNZEMIF Connections I HAIRIRATTIN FAEAT K, 1AL, A TEFTEELEZE T M) Run
AR (WARSEaT LS ). Al Run FRIGEAFHIAELRIZAT o

(F28) EIL 11 AU R A T, IR (R
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)

Mame: |Mew_configuration

D Project l Target Connection §'§‘§ Debugger Tf% Source | =] Common L. EI] ﬁ —Fﬁ gi% ﬁ ':g
Connections /Y
Processors:
Cable Diervice Device ID Instance IO Matne Architecture I Refresh Connections

USE-Blaster on localhost [USB-0] EP3C (L0 [5) [EP. . .

Hios?:3 o e

System ID Properties...
Byte Stream Devices:

Cable Device Device ID Instance 1D Mame Wersion
EP3C(10[S) [EP. ..

[[] Dizable 'Mios | Conzole' view

Gusrtuzs Project File name: = Using default sopoinfo & jdi files extracted from ELF =

System ID checks 2. Tﬁ%%{%.ﬁ

[ lgnore mismatched system ID

[ lgnare mismatched system timestamp

Download

[V Download ELF to =elected target system
[V Start processor
[[] Rezet the selected target ystem

3. Mt BT R

Run Close

W IRATT S EDS R Console & 1E 4k N I LIRS R o

[L Problems E, Tasks ﬁ iiﬂiii ﬁ B Properties #5* Debug | o Mios IT Con
<kerminated = Mew_configuration [Mios II Hardware] nios2-download (13-1-1 F52:19)

Prncessnr is already paused

Beading 3ystem ID at address 0x00011015: wverified
Initializing CPU cache [(if present)

QK

Downloading 000035000 | 0O%)
Downloading 00005210 [(99%)
Downloaded 1KE in 0.0s

Verifying 00003000 [ O%)

Verifving 00005210 (99%)

Verified OK

SJtarting processor at address 0x00003020

FATTLAE R SF-CY3 FFAM, f&75 LED AEH BRIEMZE NIk, 84K, RIT NIOS Il R4t
L4 RUN R T .
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5.4 ETF Qsys ] NIOS II 5245] 2——Hello NIOS II

5.4.1 JTAG UART M istigtiAk

HITHIAE Qsys HA R GEIT, FATTASIN T —/ 440 JTAG UART [ Ahist, ANEIIE K SO0 XA
SN T fRAT 2 /0, SEA SR, BUEAE I AT DAEIXA SCR 4k 2 Altera [R5 47
P A% 1A ZH AN

FHIHIEAL, REFZXA JTAG UART HIBEAEIS . & BAREAS 1P 4% (H 22 b A %
YRI5, I FPGA SMB5 | H K JTAG H5 ISk SBLR PC MLIGIEAS 64, &1 1P 1%
W —A JTAG P DI, 5 FIFo M T8, I&H H TIERSIRGEM
Avalon-MM &4 E % 1324

JTAG Connaction 1o Host PC

r'—'_'__'AH—_‘_‘—'-\
0| &
Altera FPGA E
JTAG UART Core + +
Controller
Hogistars
‘ Data | —p~| Write FIFO '—p ITAG
Hub
Ayalon-MM slavp -t Intarface [ T—
intariace Control | Q—| Raad FIFD | -—
{0 on-chip
ogic g AQ_|
Other Nodes Using JTAG Intarace
[for example, another JTAG LUART)

. Built-In Featura of Atera FPGA
I:I Automatically Genarated by Quarius || Safiware

NIOS Il KL% T LUE L Avalon-MM 5 2K 1] JTAG UART 4hist, M55 PC ¥ ff) EDS 1%
ks . AT LT, WA AR D U BT BN b R R AE R B4
TEHERENS KA AR

AT FATVEEE 1A B SR A A NIOS 11 AR BRI 45 B AT BN E
EDS 1.

(F28) EIL 11 AU R A T, IR (R
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5.4.2 ‘wRERHRE

AW AN TR RS, S0 IERAETE EDS Tl —NRIF TR, A
4,y jtaguart_swprj. #RJEFTTF TFLK BSP Editor S BIACDIMBEE, 5 B4E HIVE R stderr.
stdin il stdout {7 & )1 B HE jtag_uart. [EAI HLIAT EOCR B BA T IS0 Z 10—
SEpR BN, B SKBR R R AR AT AL

= Nioe I1 BSP Editor - DEymyhpgayDk. SE EPSCYydesignipriLex2 softiare yjtaguart. swprj. bspisettings.bsp
Fie Edt Tools Help

Wain | Softysere Packages | Drivers | Linker Siript | Enable File Generation | Terget 85F Directory |

SOPC Information file:  D:\myfpgaiDK_SF_EP3Chdesigntprilex2imyasys.sopeinfo

CPUname: niosz2_gsys

Operating system:  Alkera HAL Version:  default D

BSP target directory:  DiimyfpgalDK_SF_EP3C\designipriiex2)softwareljtaguart_swpri_bsp

4-Common A TG -
] 1 :

~enable_gprof Jtag_uart D

enable_reduced_device_drivers

enable_sim_optimize stdin

-enable_smal_c_library jtag_uart D

~stderr |

“stein stoout =

~shdout =

~gys_clk_timer jtag_uart D

tirmestarnp_timer

Jinker P sys_clk_timer:

ienable_sxception_stack

+~enable_interrupt_stack

;--exceptiDn_stack_memory_region_n timestarnp_timer.
--BxCeption_stack_size L
: nane
sinterrupt_stack_mernary_region_na
“interrupt_stack_size -
hal.linker
a-tnake e
4 m | » ( o \ E

[0 %] EDS, FAIEEN ] TREAFR B —A main BEL, SCHL—ANE BT E Hello NIOS 11 745
G R, AT,

(E£8) R L 11 “HUR AR R T I, R R
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5.4.3 THEESHEIAK

B RGN sof A F#3 SF-CY3 JFARM T, ALK E TR Run 25K,
BEE A %E Nios 1 Console 7 11, AWTHFTED “Hello NIOS 11”7 [ 4F £, [H] I 47—
AN EUE B R, XA R A TR T B — AT .

=
Problems («a Tasks (E Console (E Properties (ﬁ" Debug I- Mios II Consale &3 :I

taguart_swirj Mios | Hardweare configuration - cable: USB-Elaster on localhost [USE-0] device 1D 1 instance ID: 0 name: taguart_0

Hella HIOS IT! 0O
Helle HIOS IT!
Hello HIOS IT!
Helle HIOS IT!
Hello HIOS IT!
Hello HIOS IT!
Hello HIOS ITI

[ e

(E£8) R L 11 “HUR AR R T I, R R
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5.5 ZT Qsys i NIOS II 324 3——4E i SDRAM #hi%

5.5.1 RZHiA

AT NIOS I RGEHEAEH T 7 N 1 RAM A2 AT R Y, BT FPGA v N IR A
BUARBEZ i ELAES EOARAR, DRI ECE R b BRARAES NS HT, JEAHZ Al
HINRIATAb RS R BRI 10 o Tt 2 b A UAFRT A0 K 3 224 SDRAMY T, B, 5
Kt A, 38 A R HREURHR AN RGN o BRI ME [ s s il kR B 5 2%, A
AR, XA A OS5 SDRAM #5184, Qsys PR T IXFE 1P #%, FIATIH
RIS 5 X Rl o] B e Skt

TERXASFIR G, J5OKR M onchip_mem ZLAHIER, #5117 SDRAM Controller 414}, &
ST — L 3] FPGA HYE L, 5225 2AM SDRAM L. 17T SDRAM [RI4514 1 ¢
B, BT UATRATIXAN LB A PLL 722 100MHz ({4 A T SDRAM (45 8], iX 4 PLL th
HAERG L b 1ehh, BATEEIN T A TIMER RUERNS410F, T RS,

SDRAM

il

iV

SDRAM controller

i

System 1D NIOS II/S  25MHz Jm6 ARt = ame

] £ i

System Interconnect Fabric

] i i i

CLK_RESET PIO PLL TIMER

7S

4

LED

FPGA

FEFFARIX AN B2 17, BATAHHTEE Quartus I TR, HEZLH F—A TR ex2 # 01—,
R T ex3 RIVAT . B RATAT LITIT TRE, HEA Qsys.
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5.5.2 Qsys BH47RIN

FATSEMIER onchip_mem XA, EHIXANAME, K5 ridifif, & Remove MIER

QI _Lay_iav s I SO Y ARG D13 S
onchip_mem Cn-Chip Memary S
clit Clock Input Eonnections 2 clic
— Al Asezlon b By - k1
S walon Memory ? Fitter N [clk1]
reset] Reset Input [clk1]
™ B nios2_qgsys Mioz | Processar L,: Edit... ChHE
clk Clock Input . clk
reset_n Rezet Input ¢ Rename Clrl+R =]
data_master Avalon Memory b [clk]
— instruction_master Avalan Memory f Detailz Remave From the system
— Jrag_debug_module_re. . |Reset Output
ttag_debug_module Avwalan Memary by Showw Arbitration Shares [clk]
H custom_instruction_m... |Custom Instructio stom_i...
a

BEEVRIN PLL 44 (PLL-Avalon ALTPLL) . &% & % A4,

MegaWizard Plug-In Manager [page 1 of 11]

Project

g New companent.

wstem

Library

~Bridoes

~Clock and Reset
~Configuration & Programiming
~DEp

~Embedded Processars
“Irterface Pratocols

-Gsys Inerconnect
58
Verification
Window Bridge

1. i 3T F

e, e

~Memories and Mamory Controllsr

ALTPLL1357 181883185656

~Microcontroller Peripherals 2. %HEE%QS [¥] Match project/deFault
~Periphersls
CPLL nclkzi inclki frequency. 25 000 MHe cfk Able to implement the requested PLL
Altera PLL res Operation Mode: Mormal c
Iocked, General 5. % A K8 ZE 20 H=

Tyolone

Which devics spead grads will you be using?

" Use military temperature range devices only

Wwhat is the frequency of the inclkD input?
Set up PLL in LYDS mode:
PLL Type
Which PLL tvpe will you be using?
Fast PLL Enhanced PLL
Operation Mode
How will the PLL outputs be generated?
(®) Use the feedback path inside the PLL
(& In natmal mode
O In source-synchronous compensation Mode
O In zero delay buffer mode
Cannect the Fomimic port {bidirectional)
) With no compensation

Which autput clock will be compensated Far?

Currently selected device Family:

Data rate:

Create an 'Fhin' input for an external feedback (External Feedback Made)

Cyclone 111

| 25.000 MHz -

Mot Available Mbps

(®) Select the PLL type automatically

4. FHER Pk el

Cancel || < Back H Mext = H Einish |

BeE O i B A 100MHz, 4847 2 8ns.

(CE2) S U1 “HIER R R

o, AR 2R e B

»
o
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Megawizard PIUg-In Manager [page & of 111

& ALTPLL

c0 - CorelExternal Qutput Clock
AL TPLL1357181883185656 Able ko implement the requested PLL

Uise this clock
Clack Tap Settings

inclkd
reset

inlD  26.000 hiHz
Operation hode: Nommal

Ratic| Fh (dgj DT (%
i1 | 3@9.00) S0.00

ot | 1] oo | 5000

Requested Settings Actual Settings

(® Enter output clock frequency: 10000000000 MHz + | | 100.000000 |
() Enter output clock parameters:
4
Clack multiplication Fackar .
<= 0|
Clock visen Factor I —
Clock phase: shift I |B | o | |ns - | I 6.00

Clack duty cycle (%) 50.00 E 50.00

o |2
==

Cyizlone NI

Description Val, *
Mote: The displayed internal settings of the Primary clock YCO frequancy (MHz) 5
PLL is recommended For use by advanced Modulus for M counter Eal
users only T BN

Per Clack Feasibility Indicatars
@ cl c2 o3 o4

| Cancel || < Back H Mext = H Finish |

W cl iy B84 100MHz, AHAZ Ons/Odeg.

MegaWizard Plug-1In Manager [page 7 of 11]

2§ ALTPLL

c1 - CorelExternal Qutput Clock

ALTPLL1357181853185655 Able to implement the requested PLL
incikd cl Clock Tap Settings
inclkD freg + 25.000 hHz m— Tequested oer Actual Settings
resct Operation kide: Hommal 3] G SIS SIS | .
lockes (%) Enter output clock Frequenc | 100,00000000 |MHz - | | 100,000000 |

() Enter output clock parameters:

Clock multiplication factor .
<< Col
Clock division Fackor . i

Clack phase shift |D.DD | - | |deg v‘ |D‘DD |

[tk [ Fatio] Ph i D ¢
oo | 4 [zes.00] so.00

o1 | 41 | ooo | 5000

.

Tyelans 11

Clock duty cycle (%) 50,00 E 50,00

Description Yall *
Mote: The displayed internal settings of the Primary clock Y¥CO frequency (MHz) o
PLL is recommended for use by advanced Madulus far M counter o
users orly TR TE—— .

Per Clock Feasibility Indicators
) cl 2 3 o4

| Cancel || < Back. || Next = || Finish |
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BE 2 IHPiE 5S0MHz, AH{7 4 Ons/0deg.

Megawizard Plug-In"Manager [page & of 11]

'}aj ALTPLL

¢2 - CorelExternal Output Clock

ALTPLL1357 181883185656 Able to implement the requested PLL
V] Use this clock
nclko inclk) freg 25,000 MH: Clock Tap Settings ) o pctual Settings
resst Operation hiade: Mormal ® - =
Enter output clock frequency:
[Cik [ Ratio] P camd 0 % —_ P GUEmES E [z +|| |50.000000 |

() Enter output clock parameters:

lock mukipieatien Facter = EN
<< (o
Clock division Factor . R

Clack phase shift |D.DD | - | |deg v| |D.DD |

ol | 4M |2a3.00) 5000
cl ) 41| 000 | 5000
ci) 31| 000 | 5000

Coyelone 111

Clock duty cycle (%) 50,00 n 50,00

Description Yall =
Mote: The displayed internal settings of the Primary clock WCO frequency (MHz) 5.
PLL is recommended For use by advanced Modulus for M counter aw
users only oYY Sare— <

Per Clock Feasibility Indicators
0 cl 2 c3 4

| Cancel || < Back || Mext = || Einish |

SERCHCE, sl Finishe
N Timer 4444 (Peripherals=>Microcontroller Peripherals—=>Interval Timer), ¥ & & I

14 10ms.

Interval Timer - timer_ 0

4 X
P[Diﬁt Interval Timer
e New carmpanent... " Documentation
H Megators  aftera_avalon_timer =
[+ System _ _
Library |' Block Diagram ‘
Bridues . ' Timeout period
-Clock and Reset [ =how signals Petiod: |10
~Configuration & Programming o
R Inits:
~DSF timer_0 il 5
~Embedded Processars
Irterface Protocols ﬂ( I |D Timer counter size \J. |
~Memories and Memory Cortroller: lock intemupt "
~Microcontroller Peripherals &mse{ |~ Hardware options 2. & E H M 10m S:l
a-Peripherals 1 Presets: TR
[~Debug and Performance
attera_avalon_timer |' Registers \ |
Fixed period
10 | Resdable snapshot B
Vectorel Iterrupt © & 3. % FFull featuredf X
Mo Start/Stop contral bits
-y Interconnect
SLS '™ Output signals
erifical 1 - XR EEHJ:F Timeout pulze 1 clock wide)
Window Bridge

System reset on timeout (Matchodog)

|L-\Warning: timer_0: Period validation cannct be done hecause input clock is unknown. |

Cancel Finish
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AHRESGE ] RO AR 2598257 ST B ]

WS SDRAM 212 41F. Memory Profile BUTHICE U1 7, 3 LR C A5 6L 12 2 A0
BT HI ) SDRAM A7t AL 58 R/ K

8

Project
- New component..
I:>---S~y'stem
Library
I}--Bridges
I}--Clock and Reset
I}--Configuration & Programming
[-DSP
I}--Embedded Processors
I}--imerface Protocols
]--Memnries andd Memory Controllers
a-External Memory Interfaces
f>--DDR Irterfaces
- DDR2 Interfaces
- DDR3 Interfaces
f>--FIaSh Interfaces
[-LFDDRZ Interfaces
@--Memorv Models
@--Paﬂern Generators
ﬁ--Performance honitors
b~ GDR Il Interfaces
[-RLDRAM Il Intertaces
4-5DRAM

[--Cn-Chigy
[+-dicrocontroller Peripherals
I}--Peripherals

[-PLL

I}--sts Interennnect

bsts 1 AT
[-erification

[ -Ainciay Eridoe

Pl o

Timing UL 3 & W PR, X HECE (5 B 7T 222 Frfi 1) SDRAM [V datasheet. TF

Memory Profile

SDRAM Controller

Timing

Presets: | Custom

Data width

Architecture

3 BAGEEN16

Chip select: 1 Banks: 4
Address widths
Row: |12 Column: |5

Tristate hridge selection;

5. %$ERowH12, Columnb8

] Cortroller shares do/dgm/addr 1O pins

Genetic rmemory model {simulation only

[ Include a functional memory model in the system testhench

Memory size = 5 MBytes
4194304 2 16
64 MBit=

4. EFEHIEAL, ba

About | Documentation I

2. % FCuston

Cancel

Hext » Finish

ZHFHI SDRAM I FFAH G N TH KK S % (5 1 FPGA JF R —HFRUHI/R—i& % NIOS 11)
— SR DU LT, IS AR A AR s U

(CEZ) ST 11 RN B T o

UNZEN g (Y
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About | Documentation

Parameter

Setkings

Memory Prafile

SORAM timing parameters
CAS latency cycles: | #1 iz (O] 3
Inttialization refresh cycles: o]
lz=ue one refresh command every: 15. B25 L=
Delay after povwerup, before intialization: 150 L=
Duration of refresh command (t_rfc): Ta ns
Duration of precharge command (t_rp: 20 ns
ACTIE to READ or WRITE delay (1_rcd): 20 ns
Access time (T_acl B ns
Wiite recovery time (1_wr, no auto precharge). (14 n=

BRI, At Finish 5280
ZANEANE AR A I gE e, BAMESCEATM AR R [N PA 13 5= X = AN Bk
TR R B L A AT i

o alpll Svalon ALTRLL
—* inclk_interface Clock Input
—* inclk_interface_reset Reset Input
—* pll_slawe Avalon Memory Mapped Slave
] ci Clock Output
A 1 Clock Output
H—] c2 Clock Output
— areset_conduit Conduit
— locked _conduit Conduit
— phazedone_concuit Conduit
E timer Interval Timer
—* clk Clock Input
—* reset Reset Input
—* =1 Avalon Memory Mapped Slave
E =dram SORAM Controller
— clk Clock Input
— reset Reset Input
— =1 Avalon Memory Mapped Slave
— wire Conduit

A TATRT AL PR AL, AR5 A8 AR 2 PR LA B AT ARATT AR bR A B AT R

() s 11 “HER RN AR R R T, AR B E EEE.”
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System Contents | Address Map | Clock Settinas

af | Use  Connectionz
B [
C—
C—

b4

b M £l

[ [
—
=

el T
PR RTINS HEN RGN LIS — S 05 BRI TR o SRR R
W Clk LRI NI BRI A S A RS IA FE S A (R I BRI 5207, A ek 144
e R PR I B LRI B PLL RN, S R S AL R AL AR B2
W PLL I 3 AN IEE, co SIHIBIAM AL SDRAM, ¢l fit4: SDRAM FHi Aot
Yo, IEXPIAI AR ARAR L SORAM IR, (ERAAAERINLZE. C2 a4 RGN
FAh A CELFE NIOS 11 AR HEES) .
W NIOS Il AbPEZRIY data_master Bl EHE S MERBIPT A4, B
instruction_master R4 K264 45 SDRAM 2174 (gt /& i Rd e 4T il

THiX 4% M2k M SDRAM HU3E4) .

B PIl 1 cO. areset. locked. phasedone. sdram [ wire {555 CHLFEZ A T H
)—28(5 5 ) AR B FPGA THJZSCEE, BT LA IRIFE Export 41 HL
A L eEet AT 5 I AEAT AT

() s 11 “HER RN AR R R T, AR B E EEE.”
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Uze Connections Marne

O clk_in
— clk_in_reset
i~ clk
I clk_rezet
] = altpll
L —O— inclk_irterface
L inclk_irterface_reset
»— o> pll_slave
cl
cl
c2
0= areset_conduit
0= locked_conduit
0= phasedone_conduit
™ E nios?_qsys
i clk
L rezet_n
data_master
—— instruction_master
— ftag_debug_module_reset
> itag_debug_module
1 custam_instruction_master
™ B sdram
— clk
» reset
> =1
o= wire
M E sysid_gsys
i clk
» reset
—O—T——> control_slave
M E pio
i clk
» reset
»——— =1
0= external_connection
™ E pag_uart
i clk
» reset
—O—T——> avalon_ttag_slave
™ E timer
C ——a clk

» reset
o =1

o

g

g

g

WL e R ERE N, W PR,

() s 11 “HER RN AR R R T, AR B E EEE.”
114


http://myfpga.taobao.com/�

FERLHiE ARG TRBOT KR 252822 I BT
VAT EREEE: http://myfpga. taobao. com/

E nios2_gsys Mios Il Processor
clk Clock Input altpll_c2
reset_n Reset Input [clk]
data_master Ayalon Memory Mapped Master [clk] IRQ 0 TFG 31—
instruction_master Avalon Memory Mapped Master [clk]
jtag_debug_module_reset Reset Cutput [clk]
Jtao_debug_mocdule Avalon Memary Mapped Slave [clk] 0=00010800 |0z00010ff 4]
custom_instruction_master Custom Instruction Master nios2_qsys_0_custom_i...
B sdram SDRAM Controller
clk Clock Input altpll_c1
reset Reszet Input [clk]
=1 Avalon Memory Mapped Slave [clk] 0z00000000 |0z00TEfifd
wire Conduit sdram_wire
B sysid_gsys System ID Peripheral
clk Clock Ingput altpll_c2
reset Reset Input [clk]
control_slave Avalon Memory Mapped Slave [clk] 000011018 |0z00011014
= pio PIO (Parallel 0]
clk Clock Input altpll_c2
reset Reszet Input [clk]
=1 Awalon Memory Mapped Slave [clk] 000011000 |0=z00011004
external_connection Concuit Encpoint pio_0_external_connection
E jtag_uart JTAG UART
clk Clock Input altpll_c2
reset Reset Input [clk]
avalon_jtag_skwve Ayalon Memory Mapped Slave [clk] 0=00011010 |0z00011017 >—‘{J:|
B timer Interval Timer
clk Clock Input altpll_c2
reset Reset Input I=03]
=1 Awalon Memory Mapped Slave [clk] 000000000 |0=z0000001 1 >—ﬂ

B W R FT TT nios2_qgsys 2144, 1524 Reset Vector Al Exception Vector 4 sdram.s1.

|" Hardware Arithmetic Operation

Hardware multiplication type: rone
[ Hardware divide
|" Reset Vector
Reset vector memory: sdram.z1
Reset vector offset: Q00000000
Reset vector: Q002300000
|" Exception Yector
Exception vector memary: zdram =1
Exception wector offzet. 00000020
Exception wector: 000300020

|~ MMU and MPU

Only include the MMU using an operating system that explicitly supports an kb,
Fast TLE Mizs Exception vector memory
Fast TLE Mizs Exception vector offset

Fast TLE Mizs Exception vectar 00000000

Wik, Qsys HIEMSELE, FI Generation UM 11t Generate HUHT BN R4 .

() s 11 “HER RN AR R R T, AR B E EEE.”
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5.5.3 RGEHLINER 59 E

£ D1 Qsys 11 HDL Example, [F13] Quartus Il 77, FiE &M Qsys RGHIGIAL . FATTH
B Z [T, KT 20 SDRAM ARSI T, FRATT Bk ARA 15| Bl R S 28, AR
bR,

(E£8) R L 11 “HUR AR R T I, R R
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B AR BB S N 1¥) SDRAM R JT, FeAT 1] DA 55— tel AR 77 2k L. 5%

3 H View > Utility Windows=>Tcl Console.

FJuartus Il 32-biL - D/ myipga/ DKk Sk EPSL/design/Q

Assignments  Processing Tools  Wind

w Projeck Mavigatar Alk+0

Mode Eind alk+1
|F'ru:ujeu:t Mavigatar Oce Tincer
% Tol Consale

Entity P | Messages Alt+3

Cyclone [II: EP3CSEL44CE | B Status Alt+4

PR ;E € change Manager alk+5

b9 zld hubrauta_hub H Tasks alk+6

HIL T Tl Console 7 H, it tel>fG HIAS AL, WA DU A

x|

& tol: get_location assigmment PIN 10 -to sdram datall]

@ |tcl: gzet location assigmwent PIN 11 -to sdram datal0]
tol: get_location assigmment PIN 141 -to sdram ras n
tol= set_location assignment PIN 143 -to sdram we n

2

7

C

3

= L

| F]

BA 15N SDRAM 15 5 &N I 2 BRI AR i R

(E£8) R L 11 “HUR AR R T I, R R
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SERCE MGG, BT TR IR i

5.5.4 RFLIRE TRRH&F

Il

D SR A R TR AR AR 2R T LR TAETBAS R A7, S sadiiE AN . (XA

(E£8) R L 11 “HUR AR R T I, R R
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SDRAM ) T AR B2 AU 3> 29 AP R 1E 3 AR I (e 170 DG T I P D T R L it 6 14
LK. SDRAM [N R0 i BS 7 AN, KK E BB R A QRN H D
FPGA) Fll (%% b FPGA JFK——HFBUFIR—EL 2 NIOS 1) HH RIAH G T 1Y o ARHREAH 40 1
PP BRI e, SR B KK W B AR AR A A O R

Xt TR — R A g, BT IT TimeQuest (R FRLIAURIZT THD, ] DLt e

] Tools=>TimeQuest Timing Analyzer ] Ff

[' Timeljaest Timing Analyzer - Difmytpga/PK_SE_EPSC/designy/prifessfensd - ens

File  Wiew Metlist Constraints Reporks  Script Tools  window  Help @ Search alkera.com

Report @5

Report nat available

GECEng Starte

Welcome to the TimeQuest Timing Analyzer

Tasks @8 x

+ [ Open Project... -
3 Metlist Setup
#  Create Timing Netlist
> Read SDC File
P Update Timing Netlist
P Reset Design
D Set Qperating Conditions. ..
@ Reports
413 Slack
% Report Setup Summary -
m >

m

=

é') R R R R R R R R R R R R R R -

[ 3‘) Bunning Quartus IT 32-bit TimeQuest Timing Analyzer
é') e o o o o o o o e o o o o o
j,) The Cuartus II Shell supports all TCL commands in addition
j‘) to Quartus ITI Tol commands. L1l unrecoghized commands are
é') assuwed to he externsl and are run using Tel's Texec™
i) rormmand. W

©mx

Console

0% 00:00;00 Ready
TCHT AN sDC 3, A SR Netlist> Create Timing Netlisto i H R 7~ 6 G AHE,
BN E, il OK.

() s 11 “HER RN AR R R T, AR B E EEE.”
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-

Ak Create Timing Netlist

Input netlisk Delay model
%) Slow-corner

® p.;.stﬁt [[] Specify Speed Grade
Speed grade: | &
O Post-map () Fast-corner

[[] Zero IC delays

Tel command: create_timing_netlist -madel slow

Ik Cancel Help

AR A RN B, AESEHAS Constraints> Create Clock. & 44 PRk EXT_CLK.
I8 513 40ns, AR Ak FE Targets BV HARE A clks

0Ffin shart - open
0 Ffin shart . open Collection: |get_ports v | Fiter; |*
0Ffin shart = open
0Ffin short: - open Options
0Ffin shart = open
oFn hort . apen [ Case-insensitive
0Ffin short - apen Hierarchical
0Ffin short - open Campatibility mode
0Ffin short = open Mo duplicates
0Ffin shart - open
ﬁ Matches
List
Clock name: || EXT_cLK 1
43 matches Found 5 selected name
altera_reserved_td B clk.
‘Waveform edgss altera_reserved_tdi
altera_reserved tda
Rising: ns altera reserved_tms =|| (2=
1
Falling: ns led <
0,00 20,00 40,00 vst_n
sdram_addr[0] s
Targets: sdram_addr[1]
sdram_addr[2]
il e[ 3
SDC command: | create_dlack -name EXT_CLK -period 40 3 ;:m‘:dd:H
sdram_addr[5]
T Cancel Help sdram_addr[6]
sdram_addr[7]
dl dde [
0Ffin short - open il iu:m! K
0 Ffin short - open
5D command: |[get_ports {clk}] 6

Carcsl | |_ri

2178 SDRAM Hy i, sSTSE R Constraints> Create Generated Clock. HIAZ RN
SDRAM_CLK, #XJi siili Targets J &, Smh (P08 dd L rIE$E get_pins, OCHEIR *clk*, 4K

F 55 uo/altpll|sd1 | pll7 | clk[0]

() s 11 “HER RN AR R R T, AR B E EEE.”
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it I o oo L ———
addr[7] 25Y oin OHfin aFfin wP ) ume Tnser X
1_addr[a] 2.5V ain O Hfin QFfin ) I |

\_addr[3] 2.5v Oin 0Hfin 0Ffin C“”Emml et pins vI Fiter] i

1_addr[10] 2.5V ain O Hfin QFfin

3. % PFpget pins 4. i Akelk*
[ Case-insensitive
[ Hierarchical

Clock name: JSDRAM_CLE 1. ABH [¥ Compatibiity mode

Source: [] ho duplicates

FReelationship to source Matches
(%) Based on Frequency List
Divide by: Fhase: 2611 makches Fourd 6. MEHE
Mltiply by: Offset: Lnalpllpfdena_req] 5. 1E FEEL - un|alepl|sd1 [pl7| k(0]
Qlalplipyes reseklop
Duty cycle: .

un[alepll|sd1[pl7]d
ul|alpll|sd1]pl7|chk{z]
un]altpl|sd1|pll7 inclk[a] <

() Based an waveform

Edge list: un|altpll|sdt [pl_tock_syre|clk
ul|alpll|sd 1 |wire_pli7_clk[0]~cllctrl_e_sdram <
Edge shift list: ns ns ns un|altpl|sd1 [wire_pli7 _clk[0]~clketrl_e_sdram
e ud|altpll|sd1|wire_pli7_clk[1]~clketrl[inclk[o]
1 1vert waveform 2. HtiE ub|altpl|sdt wire_pl7 k{1 jchketr]oukclk
un|altpl|sd1 [wire_pll?_clk[2]~clketrllinclk[o]
T - ul|alpll|sd1|wire_pli7_clk[2]~clkctrl|outclk
G ut|altpll|stdsyrcZ]dFpipe | dffesal0] k.
un|altpl |stdsyncz | dff pipe3|dFfeSal0]| dk -
SDC command: | create_generated_tlock -name SDRAM_CLK -source <[m >
W Cancel Hel
8. i fRun[_mn ] 2 S0C command: |[get_pins u]alpllsd | pl7|ck{o] 7. Kl 0K

£f Console H%i A\ tcl>derive_pll_clocks —use_tan_name. il TimeQuest H )L K iifg
1 PLL %yt b

¥ L) - Type "exit" to exit.
[ y - Type "help™ to wiew & list of Quartus I
@ y - Type "help <package nawe:>" Lo wview a lis
j') awvailable for the specified Quartus II T
j') - Type "help -tel™ to get ah overwview on O
é') i e i i i e e i e e i e e i
tl= project open -foree "D:/myfpga/DE SF EP3C/
tl= create timing netlist -model =low
[-li) Detected changes in source files.
L\"'. Parallel cowmpilation iz not licensed and hu
j') Core supply voltage iz 1.2V
j') Low junction temperature iz 0 degrees C
j') High Jjunction temperature iz 85 degrees C
tols read sde
[ L Evaluating HDL-embedded 2DC comnands
L\"'. Synopsve Design Constraints File file not
tl= create clock -name EXT CLE -period 40 [get
tel: zreate generated clock -name SDRALM CLE -so
o mderive pll clocks —use tan na:mel
E 4 i
2\ Conscle /N _History S

B2 N R FA19 ) ks Tasks [ Updata Timing Netlist F1 Write SDC File, 2R Ji 75 9L H )
SHEHEFR N ex2.sde X1, i OK 52k sde SCAF AT, RIA 1 LA BIAS tHER B N sde X
s

(F28) EIL 11 AU R A T, IR (R
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|Tasks @8 x |
' E Open Project...
3 Netlist Setup
+" i W Create Timing Netlist
+" - # Read SDC File
[+ - Update Timing Netlist |
P Reset Design
D Set Operating Conditions. ..
? Ipiﬁlp;:::k SDC File name: Iexz.sdc I |
I ] Datasheet [¥] Expand
I [ Device Specific
b
b

4 Write SDLC File

o i | Diagniostic Tel command: |write_sd|: -expand "exz.sdc" |
[:I Cusktom Reports

I ] Macras Ok Cancel Help

| 2 write sDCFile... |

TN EXS PLL K co BHEREE FPGA 1 pin LIIERAMLY R, s S A

Constrains=>Set Maximum Delay, il £k,

4k Set Mazimun Delay

Frarm: wsysul | mygsys_alkpllalkpll| myvgsys_alkpll_alkpll_29hz:sd1 [wire_pll7_clk[0]}+]

Through: | |

Ta: I | [get_ports {sdram_clk_c0}] I |

Delay value: I3_| | ns

S0 command: h:ulllmyqsys_altpll_altpll_??hz:5|:|1IwirEJ:uII?_cIk[EI]}-] -to [get_ports {sdram_clk_c0%] 3|

Run Cancel Help

RS2 R Constrains=> Set Minimum Delay, i1 FZy4.,

4 SEEMinimum Delay

From; wgsys 0| mygsys_altpll:alkpll mygsys_altpll_altpll_99hZ:sd1 |wire_pll7_clk[0]}]
Thraugh: | |
To: [get_ports {sdram_clk_ca}] |

Delay valus: [0 ] | ns

SDiC command: h:ull|m';.quys_altpll_altpll_??hz:su:l1IwirEJ:uII?_cIk[EI]}-] -to [get_ports {sdram_clk_c0}] III|

Fun Cancel Help

—
SDRAM ‘& JHIf¥) input delay 1 output delay tHFFEELA R, Adis A Constrains>Set

Output Delay. i\ Clock name 4 SDRAM_CLK, delay options H.i%FE Maximum FI Both, Delay

value 4 2.6ns, AR5 ili Targets Ja 144, W MITA SDRAM {55 . % & 58 Aiidi Run.

() s 11 “HER RN AR R R T, AR B E EEE.”
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I Wersion  Version 12,0 Build 232 07/05/2012 Service Pack 1 51Weh Edition # Name Finder

Name ex2
iy Cyelone III Collection: | get_ports - Fiter, * |
lamne: EP3CSE144CE
odels Final Options
adel Slowr 1200mY §5C Madsl [ Case-i .
Delays Enabled ase-insensitive
Hierarchical

1 Compatibility mode:
Mo duplicates

Makches

| | ust I

|43 matches Found |36 selected names

altera_reserved_tck sdram_addr|
dlkera_reserved_tdi sdram_addr]
altera_reserved_tda sdram_sddr
alkera_reserved_tms == | sdram_addr]
chk sdram_addr]
< | sdram_add]
sdram_addr|
<< |sdram_addh]
sdram_addr]
sdram_addr|
sdram_addr]
sdram_addr]
sdram_ba[ 0|
sdram_ba[1]
sdram_ras_n
sdram_cke
sdram_clk_c0
sdram_cs_n
sdram_dats
sdram_datal
sdram_datal
sdram_dats
sdram_data|
sdram_datal
sdram_datal
sdram_data|
sdram_datal
sdram_datal
sdram_data[10]
sdram_data[11]
sdram_data[12]
sdram_data[13]
sdram_data[14]
sdram_data[15]
sdram_ras_n

sdram_we_n

Cockname: | sDRar_cLe | =]

led

[ Use Faling clock edge

N G N =)

EEERMRAANNED

Output delay options

O Minirum O Rise

Ord
) Both

|

Delay value: | 2.6 Ins L Adddelay

Targets: | |

SDC command: |set_output_delay -clock { SORAM_CLE | -max 2.6 |

l

Run Cancel Help

25,5070 T 0 B M = S

nstraints File is required by the TimeQuest Timing Analyzer to ge

k[0]}]

RS Constrains=>Set Output Delay. % A\ Clock name >4 SDRAM_CLK, delay options
HLE$E Minimum F1 Both, Delay value *4j-1.1ns, #X )5 /i ili Targets )& [H R8s T4 SDRAM

Mfe 5. WA SEA T Run,

(&) s

JU 11 “HUER AR BRI, R IR .
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A Name Finder

weports  Seript Tools  Window  Help &)

Collection: ‘get)orts v‘ Filker: ‘*

Options

Surmmary
[ Case-insensitive

Hierarchical
1 Compatibility mode
Mo duplicates

Matches

|43 matches Found |36 selected names

altera_reserved_tck sdram_addr[0]
altera_reserved_tdi <dram_addr[1
altera_reserved_tdo sdram_addr[
altera_reserved_tms =2 || sdram_addr[:
el sdram_addr(:
Output delay options led & | sdram_addrf

2
3
4
)
sdram_addr[e,
7
a
9
1
1

Clock name: | spRam_cLk | =]

[[1 Use faling dock edge

e | | sdram_addi(
sdram_addr[;
sdram_addr[
sdram_addr
sdram_addr]
sdram_bal0]
<dram_ba[1]
sdram_cas_n
sdram_cke

sdram_clie_c0
sdram_cs_n
sdram_datal
<dram_data
sdram_datal
sdram_datal
sdram_datal
sdram_datal
sdram_datal
<dram_data
sdram_datal
sdram_datal
sdram_datal
sdram_data[11]
sdram_datal
<dram_data
sdram_datal
sdram_datal
sdram_ras_n
sdram_twe_n

&) Minimom | O mise
) Maximum O Fal

() Eoth |_(+) Both | %

Delay valus: I |71.1 I | ns  [] Add delay

Targets: | |

SDC command: | sek_output_delay -clock { SORAM_CLK } -min 1.1 |

Run Cancel Help

SESHIARE NS

A

tlist -model slow

in source files.

tion is not licensed and has been disabled
age iz 1.2V

perature is 0 degrees C

mperature is 85 degrees C

mbedded SDC commands

Constraints File file not found: 'exZ.sde'. L Synopsys Design C
me EXT_CLK -period 40 [get_ports {clkl]

_clock -name SDRAM_CLK —source [get_pins {u0|altpll|sdi|pll7|c
5 -use_tan neme oK Cancel Help
cks

SDC command; ] sdram_data[12] sdram_data[13] sdram_data[14] sdram_data[ 15] sdram_ras_n sdram_we_n}] |

RS Constrains>Set Input Delay. #ii A\ Clock name ) SDRAM_CLK, delay options
T 7% $% Maximum F1 Both, Delay value j 6.5ns, #& Ji5 /i 7 Targets J& [ IR 42411, ¥ I FTH SDRAM

M 5 2155 (sdram_data[0]3] sdram_data[15]). W& 5¢ sl Rune

() s 11 “HER RN AR R R T, AR B E EEE.”
124


http://myfpga.taobao.com/�

FERLHiE ARG TRBOT KR 252822 I BT
VE'E)EBERE: http://myfpga. taobao. com/

® e ————

“ 4 Collection: [get_ports | Fiter: [+
19 Analyzer Summary s
iming
[ Case-insensitive
Hierarchical
| Compatibility made
Mo duplicates
Matches
Clack name: i 43 matches found 16 selected names
[ use falling clock edge alera_reserved_tck. S sdram_data[n]
altera_reserved_tdi sdram_datal1]
Tnput delay options altera_reserved_tdo sclvam_datal2]
[ aleera_reserved_tms ** | sdram_data[3]
np i il sdram_datal4]
O pinim.m O Rz led < || sdram datals]
O Fal rst_n sdram_datafé]
sdram_addr[0] <« || sdram_data[7]
O Both sdram_addr[1] sdram_data[s]
<dram_addr[2] <dram_data[9]
sdram_addr[3] sdram_data[10]
Delay value: ns [ Add dela sdrarn_addr[4] sdram_data[11]
v ¥ sdram_addr[5] sdram_data[12]
. sdram_addr[6] sdram_data[13]
aize) sdram_addr[7] sdram_data[14]
sdram_addr[3] sdram_data[15]
SOC command: | set_input_delay -clock { SDRAM_CLK } -max 6.5 sdram_addr[3]
sdram_addr[10]
R c | Hel sdram_addr[11]
un, Ancel =2 sdram_ba[0]
<dram_ba[1]
sdram_cas_n
sdram_cke
sdram_clk_c0
sdram s n
changes in source files.
compilation i1 not licensed and has been disabled
ly voltage is 1.2V
ion temperature iz 0 degrees ©
tion temperature is 85 degrees C
o HDL-erbedded 3DC cowmands
Design Constraints File file not found: 'exZ.sdc'. A Synopsys D
ock -name EEXT CLE -period 40 [get_ports {clk}] sdram_we_n
nerated_clock -name SDRAM CLK -source [get_pins {ul|altpll|sdi
1 _clocks -use_tan nawe
FLL clocks 5DC command: n_data[10] sdram_data[11] sdram_data[12] sdram_data[13] sdram_data[14] sdram_data[15]}]
ming netclist
e ST ATV {m wmmem emmemmned S e e e mrmens Am 1 me oK Cancel Help

RS Constrains>Set Input Delay. #ii A\ Clock name ) SDRAM_CLK, delay options
HL P Minimum 1 Both, Delay value 24 3.2ns, 2R )5 s5iihi Targets Ji [H IR 4%EH, Vs T f5 SDRAM

M S 2155 (sdram_data[0]3] sdram_data[15]). W& 5¢ sl Rune

() s 11 “HER RN AR R R T, AR B E EEE.”
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® 4 Name Finder =
ed Callection: get_ports w | Filker: |*
g Analyzer Summary Optians
ming
[ Case-insensitive
Hierarchical
Compatibility made
No duplicates
I EEEE————E Matches
Clack name: - 43 matches Found 16 selected names
[[] Use falling clack edge altera_reserved_tck . sdram_data[0]
altera_reserved_tdi sdram_data[1]
Input delay options alcera_reserved_tdo sdram_data[2]
alcera_reserved_tms =*  sdram_data[3]
Wi R il sdram_data[4]
O Rise led < sdram_data[s]
O Maximum O Fal rsk_n sdram_data[6]
sdram_addr([0] cc | sdram_data[7]
© Both sdram_add(1] sdram_data[5]
sdram_addr[2] sdram_data[9]
sdram_addr[3] sdram_data[10]
Delay value: 3.2 ns [ Add dela sdram_adar]4] sdram_data[11]
¥ - u sdram_addr[5] sdram_data[12]
: <dram_addr[5] sdram_data[13]
VIR sdram_addr(7] sdram_data[14]
sdram_addr{&] sdram_data[15]
SDC command: | set_input_delay -clack { SORAM_CLE + -min 3.2 sdram_add[9]
sdram_addr[10]
R c | Hel sdram_addr[11]
=L Ance = sdram_ba[0]
<dram_ba[1]
sdram_cas_n
sdram_cke
sdram_clk_c0
sdram cs 0
zompilation is not licensed and has heen disabled
1y wvoltage is 1.2V
ion temperature is 0 degrees C
zion temperature is 85 degrees C
4 HDL-embedded 3DC commands
Jesign Constraints File file not found: 'ex2.sdc'. A Synopsys D
sck -neme EXT_CLK -period 40 [get_ports {clk)] sdram_ras_n
agrated clock -nawe SDRAN CLK -source [get_pins {ul|altpll|sdl sdram_we_n
1l_clocks -use_tan nswe
LL clocks
ving neclist SDC command: n_daka[10] sdram_data[11] sdram_data[12] sdram_data[13] sdram_data[14] sdram_data[15]+]
lock SDRAM_CLE is never referenced in any input or output delay oK c ) el
wing clock transfers have no clock uncertainty assigmuent. For -Ance el

M SEFAF Constrains=> Set Multicycle Path, i Nk PR .

( Set Multicycle Path 1

Fram: Mot _clocks {SDRAM_CLK}] "
Through:
Tos wil|rvgsys_alepll: alkpll|rygsys_alepll_altpll_99hz:sd1 |wire_pll7 _clk[1T¢]| ...
Analysis bype Reference clock,
{(®) Setup ) start {launch clock)

) Haold I &) End {latch clock) |

Yalue: i

SDC command: | set_rulkicycle_path -From [get_clocks {SORAM_CLEM] -to [get_clocks mvgsys:

Fum Cancel Help

H TR L AN N R sde S, BRFFEAMCRIRT I [FIFE )3 000 sy Tasks [
B [¥) Updata Timing Netlist £ Write SDC File, #X J5 753 H [P XHEHEH #I N\ ex2.sdc 3, Aith
OK 5EJ% sdc SCEFIAIE, WA R LA HAHEA S A sde X

() s 11 “HER RN AR R R T, AR B E EEE.”
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Tasks [l

' E Open Project...
3 Netlist Setup
' * Create Timing Netlist
" - W Read SDC File
| #  Update Timing Netlist |
P Reset Design
D Set Operating Conditions. ..

R k
T

4 Write SDLC File

3

I ] Datashest [¥] Expand

I C] Device Specific

[ | Diagnostic Tel command: | write_sdc -expand "ex2.sdc"

[ [:I Cusktom Reports

[ ] Macros ok, Cancel Help

| 2 write sDCFile... |

SERIX LN P AR B E BT H g i TR

5.5.5 IR

ST FERAE, FAIFE EDS PHTd A28 ex3swprj (RN TREFIAH R BSP
TR SRJGEATHENRN I A BSP Editor ', JEAAE Main JURIMATATHRCE, PR RATA
i 2 YA, 64Mbit [¥) SDRAM LI LL 2 F K 20KB F A RAM K, — = IATHATLLE R A
BT ARG F 5 (1 AR 5T B 3 7 AL

01 ST 16 JLAS TR S i 2 ik BSP Editor HiAh JLAS BT PRI AL, 401 SR P 6 R BALAE
1) Linker Script TUTH, WM& A IR onchip_mem 4= Hi sdram HUR T .

= Mi0s 11 BSP Editor - D:XmyfpgasDk_SFE_EPSCYdesignypriNeRsysoftWare yexaswpr)_bspysettings.bsp
File Edit Tools Help

Main | Software Packages | Drivers U” Enable File Generation | Target BSP Directary

Linker Section Mappings

Linker Section Name Linker Region MName Memary Device Name Add...
bss sdram sdram
| entry reset v Restore Defaults...
exceplions sdran sdram
. heap sdram sdram
rodata sdram sdram
.rwdata sdram sdram
stack sdram sdram
. text sdram sdram

Linker Memory Regions

Linker Region Name Address Range Memary Device Mame Size (bytes) Cffset (bytes) Add. ..
sdram 0002800020 - Ox00FFFFFF =dram 8388576 32
reset 000800000 - Ox0030001F sdram 3z 0 Restare Defaults.,,

Add Memary Device. .

Mermory Usage. ..
Memory Map, .,

Grayed out entries are automatically created at generate time. They are not editable or persisted in the BSP setftings file.

JE TR ZE T LB SO —ASE S TR, A B A main.c SCUF, CREATTHAS T
FEMIARHYS copy IR BAT, 7EZkiz1T 3] FPGA HAE 217 Run 2K T,

(F28) EIL 11 AU R A T, IR (R
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X HLAEAE 7RI LED INKRKT FIFESY, SiF S BT,

[Z Problems | & Tasks | El Consale £ El Properties | %5 Debug L9 <;==':> Bl = E-5-—0O
-Build [ex3swpri] )

exiswpri.elf Dbj/default/maln o —-1lm

hiogi-elf-ingert exiswprj.elf --thread mwodel hal --cpu nawme niosZ gsys --gSys trus -
-gimulation enabled false --id 0 --sidp O0x10010458 —-timestewp 13571595828 -—-stderr dev
jtag uart --stdin dev Jjtag uart --stdout_dev jtag uart --So0pc_SyItem name nygsys -
-quartus project dir "D:/myfpga/DE SF EP3C/design/prifex3"” --3jdi
D:/myfpga/ DK _SF_EP3C/design/prifex3/exZ.jdi --sopecinfo
D:/myfpga/DE_SF_EP3C/design/prj/ex3/myqsys.sopoinfo

Info: (exiswprj.elf) |15 KEvtes progrstn Size (code + initialized data).

Info: 8170 EKBytes free for stack + heap.
Info: Creating ex3swpr].okjdunp i
niosZ-elf-objdump —--disassemble —--3yms —--all-header --source ex3swprj.elf 3

rexiswpr].objdump
[ex3swpr]j build complete]

| w

AL HEAT 15KB 22, LA Z BT ARSI AN L A Byte, KT T AAHA QAT 3
EATHI

RSB H AOLE T SDRAM IS INEI AR ST, KSAT LA A LB T il (4R H i
GE MW IERIZIT, RIHKPIRER 20 KX T SDRAM RS PERE, B4

uC/0S-Il &%

6 SF-BASE TR KI5

6.1 Thae5REE A

6.1.1 FEIMEEH KR

SF-BASE - H = ZAMBLN LT BERIIA UL &

S FEIRR
32PIN [ OUPLLN #i i HIT- SF-BASE T HR_L YA Ahise s SF-CY3 A%/ AR ATE
SV A IS 3% FPGA ] 10 Pl Iy 2% 75
8 > LED 48/ 4T T HK T 556
4 S Eh i ] LLR O-F H 74
TLC549CD (AD it H) AD Bt Fry T LLIE L 2538 A1 T AR F BEL A PR (AT e 3 i
Fr AR B~ o

() s 11 “HER RN AR R M T, AR RS 2.
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DAC5571 (DA M) DA B4 Fr, AT LU kA5 LED 252 SR ZAS ] [ H A4
JEAH

A FEEAMEE R IS B W E BT o

FE= s AN a9y

A E

B/~ LED#E 7= £T)

DAC5571

SF-BASE #R 2 32PIN $di 88 P1, %] . 55 SF-CY3 #%LaAR ] 32PIN #i 86 P2 AHIE . %+ 5, SF-CY3
F% O HRFT SF-BASE FHCE EA, Gl R,

6.1.2 FEEEHIE X

T AR AR R SCHN P BT s o 3K LA € AR B S (R - R X Y SF-CY3 (1) P2 i o

Fl FPGA 1 10 &5 .

() s 11 “HER RN AR R R T, AR B E EEE.”
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vees Pl n:-::

[
Py 1270C 0| 3 ; - | D PIN_12
PN 125 LEDS - PN 12
PIN_121 LEDY F.- P]I\_.E
PIN_118 LED? 11 LEDl PIN_115
PIN 114 LEDO 5 1s ADC CIK PIN_113
PIN_112 3D D0 o ADC SR P 111
PIN_110 DC SDA L r IC_5CK T 106
PIN_105 SW_MODEI | 10 129 SW_MODE? PIN_104
PIN_103 SW MODEL | 57 19 DN 101
PIN_100 SEG 53 iy 5EG 50 ]
PIN 08 SEG CS1 = SEG C52 PIN_§7
PIN 25 il

::r:e::-lwi 0 30 :—“I-D&m
VCCI3|— 31 32 —vCC3s

CUPLLM2001-38321C004

6.1.3 HENSEE M Bk

NS 2L R N B TR . FM{5 5 FPGA (1110 Dthl. 24 FM AR TS, Ql 1) BE 3
i, W CE i, WENYER SV ORI GND RSP, KA E. 2 FM OIRHISEI, Q1 (¥ BE
WrJT, JU) CE WrJT, WenSE5 SV A GND W JT, DAL HAcAT MU 0Nt &, e a8 (AN A 7
FEJS TSR, AT LA PWM {55, RITLATE] @ o B s I 1 P78 QL 1) Sl
T35 SRIG L BN 25 I T IR T, 5 N IWT 1) A2 AN R 43046 1 7 0

6.1.4 LED $§7~KT B 2&

8 A~ LED fR/nAT I s i o, AT 102 3% 3.3V, EHE FPGA (1 10 Wt far Hi vy Fa P AE
LED A3, A AGHESEI) LED &% 3X 8 AN LED [R5 1 % 15 H5ehsd 5 (1) B 5 5 S 1)

() s 11 “HER RN AR R R T, AR B E EEE.”
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VOC3 3
Dl M
) LEDD

T 3%
. D1
L& ’I LED
T
3 M
R4 A
== ” LED?
| I
1%
D4 A
Ro ’I LED
T 3%
= 5 LED4
— M
TE%
D§
' Ell ’I LED
TE3%
. D7 A
) R13 ” LEDS
T
DE A
1§ ”

]
h 4
g

1E/5%

6.1.5 $LFBFF K

3 (L AIHRAS IO HL B Wl P s

VCC33

23

L0555
51
SW_MODEL 1 —] &
SW MODEZ 2 | —— [ 3
SW MODES 3 3
MODE ==
SW DIP_3 =
DGHD

AT AR HESE, BN 3 MRS IF OGN R R il CHE 10 24 3 hRidfiD, 7Ed
BB Bt e vees.3. migin, BRATEOLT, 3 ANEE: FPGA Y 10 IS SW_MODE1,
SW_MODE2. SW_MODE3 )y Hi~Fe ARSI SRR FA M CRIFRIC ON ), WEREE ]
A AL AR T .

(F28) EIL 11 AU R A T, IR (R
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—r-—r—-—!---ﬂﬂ!"lrﬁft,'rl‘

YO0J L ZESE-LO06 LIMAMG »

6.1.6 EADEHEK

B s i B T~ . SEG_CSO. SEG_CS1. SEG_CS2. SEG_CS3 iX 4 M SH L 4 fir
BRI IEE S, RHEPARL A 4 DR S 0, W 4 A BT o . LEDO-7 U
N ERAE H B AR s F2 N A A Y B LED OS2 IR, X —ALF 50 T 4 L)%K
A AL o FESERRFEHINT, FAT— Mooy I e T 2 R IS A B, I B e 4
A E, NN ARAE D “520 7 1, BAVRE S AR 2] 4 DA R8T s 8
e

(E28) MEIL 11 “HUEHRA AR R R R T o, DR I
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Ul
SEGCS0 12 | o
SEG CS1 0 | 4
SEGCs 8|4
SEG CS3 6 | 43
- [
S 3D W ST
N SEGT X 4
- T (e [— = [ |
LEDS B3
E5%
LEDO .
| S
1K5%
LED? BT
| S
1K5%
LEDS B
| S
1K5%
LEDT S0
| S
1K5%
LED4 LAE
| S
1K5%
LEDL 118
| S
1K5%
LED3 EIE
| I
5%

6.1.7 AD §53h B &

AD U5 I L G P A o el — AN O AD B B FPGA) Bl fE iy sp1 k1
L FPGA A%, FPGA JHILIXAL SPI 42 HRHUCY AU B At O 145 BUANR] AU L A
AR THE AD B R AR AN S BB T > 3.3V 0 He LB, MBRERIRIER: T P3 1) 1-2
BN, AR AR R R24 BEAE A BE U 2 HT AD SREEI S . B AATIERL P3 1) 2-3
BT, 0 AD R R NSRS oK T DA B R T

e AT

VCC33
i c2
| ADCCIE 7.0 mocIlE vee |2 }—aﬂhIJGND
- VCC3 3] 7| BEF+ 0.1uF/50V
DED || o REF- s snc o
3 e B
2 . —
1 - I_—J' @D T |oeADC CSH
Header 3 — TLCS49CD
- pas DGND
VO3 3 E—“|3mm
10E 1E/5%
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6.1.8 DA ¥ B B

DA 4 i I T/ o 3XAN DA BV 1IC #2115 FPGA JE4%, FPGA Sl ILIX 4] IIC %
Pl H s, AHAY DA SR ) VOUT iyt ARSUL L A o A7 BRER IR 4L P2 1 1-2 A1, JUJAN[A]
(RSO B FT LA B 7E D9 FironAT B BN 52 .

Voo
U3 18 RIS
. E VOUT Al f ||IDC-1\D i . 10E/5% | |10E/S5%
e4 = L | @D sCL | 2C_SCE
LE5% e | £ : 7 TC_SDA
Viees 3 VCC SDA |
P2 DACS571
Header 2 f— ) |
e} 0.1uF/50V
\\
D@D

6.2 &% (Verilog) L] 3——PWM IRXBi&nS 33

6.2.1 SCIGRTE

e 1 25— P e AT B R P TCRR A, B R A T2, RS kg — AN]SR A A
KPR RRE o B FRATI S L B IR AE WIS I, G AR b e Rt AR R AR B
e IR, SRORH P AR AR, AT LU BT S TR s i 1K 1
ik 14 2 R A A, RIS AT A A T LN N A R R s 2 AR T LA TR AN [T
ey PR HAR R, R 2, AT NG TR XL BRI AN A, R R
Yo PTELZZ AN SR UG, NS 4% th 3502 — M AHLAZ T T B

PWM (Pulse Width Modulation), BRIk 38 B2iE], il prr, PWM R4 A
1 HMIGHL 00 PWM AME R S5 H R0 T, Hos o L ma sk ¢ kel /T 2
(M d AL, 1T SRR,
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HEE = t/T
WER = 1/T

BET NS 28245 T GPIO it 1 At S L 0 AN R SRR, 3RATIZE GPIO F—AN st
4 50%[] PWM IRIA5 5, U SR e e U)K P gt S A AR R B2 — 26, i SR ¥ R 4
AR P 3 BAHCD T 28— 25

FERATIZE I SEBIARAS T, FATIIEE 7 e — AN ARy 25Hz (20ms) (78 EE 2 50%
(K] PWM 55 BRSNS B R o DRIE, BRATAEHT RGN B 25MHz (20ns) AT THEL, %
T4 1000000 YOXAS TS i FFTE F o BRAIXANTHEOERAE 2 2000, ZEREHERIA 0-999999
AT R — VU, IR 20X AN 2 HERITTHES 22 > A 25U 20 71K BEAh, O T 13 30 1 Pwm
A 50%, IR AT EEHN W vk B/ T O T EUE K21+ B 500000 I, i LT
1, RZHEHRH 0.

6.2.2 Verilog %14

(E£8) R L 11 “HUR AR R T I, R R
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6.2.3 {AEEUE

XA TA VBRI RENT I, A% — T BURCR, BRI BT EME B K
K2 RIS ARSI IIUAAS TR .

(F28) EIL 11 AU R A T, IR (R
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#200 000 _000;
$stop;

end

always #20 clk = “clk;

always @(posedge fm)
if(fm) $display(“fm posedge time is: %t\n”, $time) ;

endmodule

D7 BRI T A B BT, A6 )5 LIS AT 1) 100ms I TA] L, KA1 7=24E T 54 fm 20400 1.

W AT, TR FTEN S D5 T RATIREERH fm 55 TSR] . FRATTAT A
HH, AFEMNAEAR E TS AR [A] BG4 4 40,000,000,000ps, Bl 40ms, FIFRATTHITLfE H R

PRE/

F l Transcripk

wv3im -t 1lps -L altera wver -L lpm_wer -L sgate @
w3im -L altera wer -L lpm wer -L sgate_wer -L a
Loading work.exd vwlg tst

Loading work.exd

add wawe *

wview structure

.main_pane. structure. interiaor. ca.body. struct
view zignals
.main_pane.objects. interior. cs.body. tree

run -all

fm posedge time is: 1l0s0000

fm posedge time is: 4000100000
fm posedye time is: 000100000
fm pozedge time is: 12000100000

fm posedge time is: la0o0loa00oo

SH: R H: H: M G Mt G SHe R GHe He M e iR SHe i R - e G

6.2.4 TIE5ERk

(1) P TR, A exd, SLRXADTREBAELTINSC T, HALBE S

() s 11 “HER RN AR R R T, AR B E EEE.”
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ORI

(2) BT Verilog Y5 S, i 44 0 exd, B ANAT I 25 H 11 e vH A0S . i ModelSim-Altera
XA HEAT (7 BB AIE

(3)  ZEEYiF oA TE A, AR IR Be W S BT,

Mode Mame Direction Location 1/ Bank.
=ik Input PIN 27 1
¥ friy Cukput PIN_127 7
= pst_n Input PIN_91 &

(4)  ZEFHES, $17IF TimeQuest, FATHE—A> SDC CF, SRJGEXTH 8P clk 54
W, LA R

create clock —name {SYSCLK} —period 40.000 —waveform { 0.000 20.000 } [get ports
{clk}]
(5)  HNK, TAD TRIATESRE, APCELLNIRIZS I 2P 2) 4B %L, 4

FAT AR 2B FPGA S o (R SO
A LG S ST RSO MR BE B LF 1 25MHz BFRARR SRR 2 T HbR, 47
JF TimeQuest A LA E BIFTATAHRIR & (R FA EM AR, KK AT
9 5¢ A s 24E i IFFT T Compilation Report /81, WK T/, £F TimeQuest
Timing Analyzer>Fmax Summary B, A0 LLE RI45 H 1) Fmax i3] T
160.62MHz, #IL T HA M 25MHz, A IR LA ) H br.

() s 11 “HER RN AR R R T, AR B E EEE.”
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'@) Compilation Report

Table of Contents [* 351 B Slow 1200mY 85C Model Frnax Summary
ER Flow Summary e Frnax Restricked Frias Clack Name Moke
BE Flow Settings 1 160,62 MHz 160,62 MHz SySCLE

BE Flow Mon-Default Global Settings
BE Flow Elapsed Time
B Flow ©5 Summary
Flow Log
- (23 Analysis & Synthesis
B [ Fitker
I~ (] Assembler
4 'ﬁ TirneCuest Timing Anakyzer
E Surnmary
BR Parallel Compilation
B shC File List

% Clocks

4+ =3 Slow 1200mY 85C Model

m

% Hald Surnmary
Recovery Summary

Remaoval Surimary
% Minimum Pulse Width Summary
B 23 wWorst-Case Timing Paths
I [ Datasheet Repork
Metastability Repart

(6)  IoeJa, FRAMLE RGP ESCE N BB SR, W ddent &5 (10 5 7 AR iAo o
XA EAERY T 5 P BREEA B, AR

6.3 Z4 (Verilog) L) 4—W/KAT

6.3.1 LIS RIE

TAKAT RPN 5 LED R TR T8, RU/K s BRAR A 5. 8 AN LED 48741, FRATKIRS:
AR, B — AN LED i, BEOORSEHEAS LED — IR (FEEN ). 8 /> LED
MR 58—k, WA EME Bt T 0KAT R AR

FEJG A, FATTR A 20bit FITHECEs, 7E RGN Bl 25MHz ST Akt
B, —AHEURIIN 1024*1024%40ns (IS G220 KA CHLD . 7RISR L
20°hfffff I, FATSCE VO KT LED,  RIEH]— & —> 0 (1) 8bit 17 2 BEHIE AT
TEFIRMEST 8 /> LED Hith 5 A .
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6.3.2 Verilog %5

6.3.3 {ARIEIE

(F28) EIL 11 AU R A T, IR (R
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ATEA R T I BAEAAE S, JF HIERE 8 {7 led FiEm AT 5 S (Mt , W2k led (£
MR AEARA, T B FTE I s ] Qi B, AT 2 led RERASAIIN R
£ 40ms %, JFHMEARN N 0 XA B T ol 0, Wi e .

(F28) EIL 11 AU R A T, IR (R
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F l Transcripk

# wiew zignals

# .main_pane.objects.interior.cs.body. tree

# run -all

# current led walue @ fe,time : 0
i current led walue @ £d,time : 41944060000
i current led walue : fh,time : 83837100000
i current led walue @ £7,tCime : 125830140000
i current led walue : ef,time : 1a77731a0000
i current led walue @ d4df,time : 20871e220000
i current led walue : bf,time : 251659260000
i current led walue @ YL, tCime : 293802300000
i current led walue : fe,time : 335545340000
i current led walue @ £d,time : 377 dEs350000
i current led walue : fh,time : 419431420000
#

6.3.4 TI2ER

(1) P TRE, A exs, JLRXANTREBAEL IS, HALBE S
T

(2) Bt Verilog Y5 ST, fiv 44 by exs, AR 4 H BT o 1] ModelSim-Altera
X B A RS REAT 15 B IE -

(3)  ZROHEEIATE IS, AGIRERE 2 BE QR PR,

Mode Mame Direction Location I/ Bank,
- clk Input FIN_2Z 1
o |ad[7] Dukput PIM_126 7
o |ad[] Dukput PIM_125 7
o |ad[5] Dukput PIM_174 7
O |ad[4] Dukput PIM_171 7
O |ed[3] Dukput PIM_120 7
o |ad[Z] Dukput PIM_119 7
o led[1] Dukput PIM_115 7
o |ed[0] Oukput PIM_114 7
IE* rsk_n Input FIN_21 6

(4)  ZHRHFEN, 377 TimeQuest, FATHE—4> SDC A, ARJEXF I clk 4y
A, AIRAA T

(F28) EIL 11 AU R A T, IR (R
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create clock —name {SYSCLK} —period 40.000 —waveform { 0.000 20.000 } [get ports
{c1k}]

(5) LR, FATH TREEAT g, ANDCELERINIAS IR I B R 2, s
J AT LR 8] FPGA I A P L B S A

(6) e, FAUEREAAE SO FEB LI, B RAMELFR 8 A~ LED &
MEFTEG K IRRAT « A7 AL LED INERIGERE , KRAEAA 20 Rt vh-Heats b
EE e

(7 AR, WSO IS 28 E SR AT B e o LU , Ity 28t B MY AN
—EANEYE, KRS LTS ) Assignments—> Device, 245 il Device
and Pin Options. J%£Ff Unused Pins, &A1 %I Reserve all unused pins J& [ ERIA
# As input tri-stated with weak pull-up, BT ZH4H BN As input tri-stated . 1X
ANEIEEERE FPGA A (R D) MERURZS . 2
BERBRINSINTS BB, 54 R4 Gt 38 (1) — Mk 25 ol S 4 gty
WRFEWHALANET T

Select the Family and device you want to target For compilation.

Dievice Farmily Shiow in "Available devices' list
Earnily: | Cyclone III - Package: Any -
Devices: Al Pin counk: Ay -
Speed grade: |Any -
Target device
Mame Filker:

) Auko device selected by the Fitter

Shaw advanced devi Hardc tible: arly &)
(%) Sperific device selected in 'Available devices' list = et e ] e el el AL gy

Cl= IQevice and Pin Options. .. I

Available devices:

4 Dewvice and Pin Uptions - ex5 W

Categaory:

Configuration

Programming Files Specify device-wide options for reserving all unused pins on the device. To reserve individual dual-
purpose configuration pins, go to the Dual-Purpose Pins tab, To reserve other pins individually, use

Dual-Purpose Pins the &ssignment Editar,

Capacitive Loading

IBI%aErcilr;irnzce Model Reserve all unused pins:| | As input tri-stated with weak pull-up -
Yoltage
Pin Placement A5 input tri-stated with bus-hold circuitry
Error Deteckion CRC As input tri-staked with weak pull-up
CwP Settings &5 oukput driving an unspecified signal
As output driving ground

() s 11 “HER RN AR R R T, AR B E EEE.”
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6.4 B (Verilog) ] 5—EATRAKLT
6.4.1 SLI0[FEE

ARSI K B 3 SRR IF A BIRAAT AT =P TAEREL, Zhg ks,

RIBTFRRE TAAT THERER

1=0FF, 2=0OFF, 3=0OFF 8 /™ LED 1 1L INAR, FEAN LED FAbh T i sk 3

1=0N, 2=DC, 3=DC WK WNATE i 5))

1=DC, 2=0N, 3=DC KA NAeAE A )

1=DC, 2=DC, 3=ON I LED —i& KK, HA> LED FIILAR 7 A LED INERIRAS IE L7 AH S
ALK

1. 1. 2. 3 XAV SF-BASE A - S1 = ANRASIFIC, MBI 22 EIREAY
2. OFF RInARIGITIRAL T RIAPIRAS, ON Rk T RAb T-IT R3S, DC (don’t care) 3

/AT OFF B ON ARZSHS AT LA,

XA EIER, 3 MEISTFHABAL T OFF I, 8 4N LED J8K; Tl 4fEE — i
AMRILFF AL T ON IRASIN, JARITAL T R TARIRAS, 3 MR IR IR ORI,
PR ITFR LR, & HEAET ON, A care FAB MRS I RHPIRAS, wl— & 23t
KIT AL BRI 2 Rz, IR TT G 1 46T OFF HARTSIFICAL T ON R,
AH care JASTFC 3 WRIRA, WA NAHA WS Hn, WRRAIREIFR 3 4T ON,
4 HTA LED —HE N1k

6.4.2 Verilog S %485

module ex6(
clk, rst_n,
sw, led
)
input clk;
input rst_n;
input[3:1] sw;
output reg[7:0] led;

(F28) EIL 11 AU R A T, IR (R
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P B A B 5 SLARTS IR L, AV for 1Ak 24 8 thRALITOORAS,
FOIRAS T HORAF 4s,  doeJm L AT B H KA LED it PO 25 4 i e 7006 AL e T 5K

(F28) EIL 11 AU R A T, IR (R
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e
# run -all

# current led walue : fe,time : 0
# current led walue @ £d, time : 335545340000
# current led walue : fbh, tine : 671089%9ea0000
# current led walue : £7,time : 1006633950000
# current led walue : ef, tine : 1342178300000
# current led walue : df,time : 1e7 7 Ta2az0000
# current led walue : bf, time : 2013266940000
# current led walue : 7f,time : 234835811260000
# current led walue : fe,time : 2684355550000
# current led walue @ £d, time : 2019392900000
# current led walue : fbh, tine : 3355444220000
# current led walue : £7,time : I690933540000
# current led walue : fbh, tine : A02a532560000
# current led walue : fd,time : 4362077180000
# current led walue : fe, time : Ae97e21500000
# current led walue : 7f,time : 5033165820000
# current led walue : bf,time : 5363710140000
# current led walue @ df, time : L704z54450000
# current led walue : ef, tine : E039798780000
# current led walue : £7,time : 6375343100000
# current led walue : fbh, tine : 6710587420000
# current led walue : fd,time : TO04a431740000
# current led walue : fe, time : FI8197e0e0000
# current led walue : 7f,time : 7717520380000
# current led walue : fe,time : 3053064700000

6.4.4 TIE5ERk

(1) P TRE, A ex6, LXANTREBAELTINSCA T, HALBE S
T

(2) Bt Verilog Y5 ST, fiv 44 by ex6, i AR THI 4 H BT o ] ModelSim-Altera
X B A RS REAT 15 FLAGIE

(3)  ZROHEEIATE I, AGIRERE 2 BE L R PR,

Mode Mame Direction Location I Bank.
B clk Input FIN_ 22 1
o led[7] Output PIN_126 7
o led6] Output PIN_125 7
L led[s] Output PIN_ 124 7
o led[4] Output PIN_121 7
o led[3] Output PIN_120 7
L led[2] Output PIN_119 7
o led[1] Output PIN_115 7
L led[0] Output PIN_114 7
I rst_n Input PIN_91 ]
= sw[3] Input FIN_105 ]
= sw[z] Input FIN_104 ]
= sw[l] Input FIN_103 ]
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(4)  ZSEFME, I TimeQuest, FATHEE—A SDC T, SR JG XIS4T clk 152y
W, ZUREA T

create clock —name {SYSCLK} —period 40.000 —waveform { 0.000 20.000 } [get ports
{clk}]

(5)  FENR, AN TRESEAT 2, AMCEENINES IR e 2R R R, B2
FAT AR B FPGA S8 o (I SO

(6)  IJE, FAVEREKNE A B, B RAIAILEE) 3 MRS IT
K, KT 8 A REMING DA~ BA LED M LR TRIFRA 1B
FRIAH 5L

6.5 &% (Verilog) L£f 6—HHEE B~

6.5.1 SIS =TE

JER TR R AR R WP, e AN IR N A R A
R N R, BATERFRE O 7 B, Pl 7 B o 7 MO . AR
0-9 FBIRLARH T ) s, HEE X 7 SO WA AT e sl 4L & S mT LS il
BAVE G RECF 0, WA HEARRNETHNE av by o dv ev fRi5E (g Fl dot 4K #in] LA
I

a
f b
e c
[ )
d dot

PR RE ARG OAT X 7 DN FOE AR R T I, BeA 1 3OE i FPGA
(11 1/0 12 s B KAR R RO A 2 AR, W s, — i N R R B A 1)

() s 11 “HER RN AR R R T, AR B E EEE.”
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FITAT 8 ANt S R IERR BT — A2 M, Gl 2% GND LA ) sl
e vee GRS ), 5 —dm AILE 8 AN s B 28 FH P 2 1 Bt 2R34T
A ICBAAR A A, S BATIAE AL I S I sl 0 A S Rty (ol A e
0), FATHIN A, JEIEA AR T FPGA (1 1/0 JWEo R FPGA XA 1/0 [t
R 0, AR AXANHADE BRENS ol WASXAS /0 fri et 1, A et s
1) 8 A Bridkimfnth 0 3872 1, HRIVEHRF 8 ANAOL “ARE ER i, X IR R T RMIL
R s IR R o JAE R, IR 1) A S e BT T 2 i T By R e A 1, B
SRR RIS “Frik”, (HIEFIER] T il [ T2 4.

AT IR L SRR Dy e LA T BRRE Al ik 4 N RERS 1s AW TR,
THEGEEY 0-Fo h TAE TS5 70 7 AT BUE MRG0 s o
AR, KR T — MR NAR, SEA R TR R 1 7 A 1/0 (T4 ts, 4
RP7R

LR TIERS
AR 0 1 2 3 4 5 6 7
Zmid(16 B | 3f 06 Sb | 4f 66 | 6d 7d |07
A /TR 8 9 A B C D E F
ihg(16 M) | 7f 6f 77 7c 39 Se 79 71

6.5.2 Verilog &%

module ex7(
clk, rst n,
seg db, seg cs
);
input clk;
input rst n;
output regl7:0] seg db;
output regl3:0] seg cs;

//
//PP M s I I TR

() s 11 “HER RN AR R R T, AR B E EEE.”
149



http://myfpga.taobao.com/�

FERGHIE AR FOEH TREBUT R ) #2882 ) B
VAR EREEE: http://myfpga. taobao. com/

(F28) EIL 11 AU R A T, IR (R



http://myfpga.taobao.com/�

FERGHIE AR FOEH TREBUT R ) #2882 ) B
VAR EREEE: http://myfpga. taobao. com/

(F28) EIL 11 AU R A T, IR (R



http://myfpga.taobao.com/�

FERGHE AR FOEH TREBOT R 1) #2822 S B
VAR EREEE: http://myfpga. taobao. com/

6.5.3 {FEHE

ASLIAG B BRI A, R iingy LA Bt 2 k2%

WA S .

W X ECEN seg_cs A seg_db i, A AESEAN B Bk H RS OL T, AT ie
N EE AT A

B R ARG R (S, PIRTERERD N R I, 6 B KRS i oo 1
IE

6.5.4 TIELE

(1D BRI, mHA ex7, LR THBAELTIRSCRT, HALRE S5

T,
(2) i Verilog I8 3044, fiv 44k ex7, B NTTTHIZE H 1 340 4 FH ModelSim-Altera
XA AT 475 B IE

(3)  ZEHHEFEHATE MR, ABIREE BB TR,

(E£8) R L 11 “HUR AR R T I, R R
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Mode MName Direckion Location I/0 Bank
- ok Input PIN_22 1
= rsk_n Input PIM_51 6
L seg_cs[a] Cukpuk PIN_99 6
L seg_cs[2] Cukpuk PIN_93 6
L seg_cs[l] Cukput PIN_&7 5
L seg_cs[0] Cukpuk PIN_100 6
L seq_db[7] Cukput PIN_120 7
L seq_db[a] Cukput PIN_115 7
L seq_db[s] Cukput PIN_121 7
L seq_db[4] Cukput PIN_126 7
L seq_db[3] Cukput PIN_124 7
L seq_db[2] Cukput PIN_119 7
L seq db[1] Cukput PIN_114 7
L seq_db[o] Cukpuk PIN_125 7

(4)  ZSEFMFET, I TimeQuest, FATHEE—A SDC XM, SR JG XIS4T clk 152
W, ZUREAT

create clock —name {SYSCLK} —period 40.000 —waveform { 0.000 20.000 } [get ports
{clk}]

(5)  HENR, AT TREEEAT 2, AMCEENINES IR e AR E R, s
JAT AR 2B FPGA S8 o (R SO

(6)  IJE, AVEREKNE A FEBI S, BAARATTLLES] 4 75004
FEAG AT VRO 1, 7 I b AT 0 IAE 5 8 AN LED B IS 1Y, JiT LA LED
WA TR BAZ L

6.6 B (Verilog)sEH] 7—3 T In-System Sources and
Probes Editor [ AD X5

6.6.1 HLA

S FPGA [N IZ AR vt — AN ST AD SREFFEHIDIRE, AR — 5 T AN ()38 ik
SPI 2 [1KAE AD ot Ji TLC549 IR IR AE, 9 — 5 A1 4L— In-System Sources and

Probes Editor F T-1E PC Ui £ & 41l KAEAH

() s 11 “HER RN AR R R T, AR B E EEE.”
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6.6.2 AD FESSH [ R

AD 5 F TLC549 fRHa Al ] 7 Ee A CR it 1 SPT #:0, #&21 EHGHE
55 ade_cs_n. INEIE 5 ade_clk M ABIE  ade_data. #HIN P E PR, H 24
YR ARG P 8 AN K UGS AD SREFSR RN AT 78 A s S RS K4 1. 4us

(Tsw) 55—/ RAEEHE HBAE ade_data b, BRI 8P ade clk BT AT LORFESSE, B
5% ade_clk (R AT LUAE] 1. IMHz. PSR RAEFIBE LUK T 17us (Twh),

2 s s Is 6 [z | 2 s s b6 6 I I8
110 "Illll!'lllllllll ||I
CLOCK ’ Access
j— Access - | H—‘conv—ﬁl | —» J— Sample —
tsu(Cs) ‘[‘_"1 cycle® F g;r&nge {see Note &) . [ Cyele C CyceC
Su(CS)
cs | | § | I_
by sk
wH(CS) _.l I Hi-Z State
Hi-Z State
oars -rc XD e EEBOOOE
A7 [
|Ll— Previous Conversion Data i ——» | &= ConversionDataB —b-
II :\I'ISBN ©8) LSB  MSB | | MSB LSB
see Note
ten _’Ilf‘_ fen M

7.15 AD 5y E
RSO b, AT = BURA L. RA TSUDL F START I 1y 1455 I 557550 — AN
A AR5 5 ade_data £ CIRE DTRAN AT 8 AN AT A Kidla (R A s IR STOP

(E£8) R L 11 “HUR AR R T I, R R
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FER—UCRAE s IRAS TWHDL ZERTA5F5 22/ 17us,  LRAE I UCEE RAE A A2 0 (0 1 5] [FTBE o

6.6.3 In-System Sources and Probes Editor {jl{£

X4 In-System Sources and Probes Editor s Quartus Il Ff{—A> 1P #%, FTLAEATT# 25
AT BEEAS N, AR R B R BA TR

RSB Tools>MegaWizard Plug-In Manager.

AN Window  Help
Run Simulation Tool k
2 Launch Simulation Library Compiler

] n Launch Design Space Explorer
{I} Timefuest Timing Analyvzer
Advisars ¥

@ Chip Planner Floorplan and Chip Editor)
@ Design Partition Planner
Metlist Viewers ¥

‘@ SignalTap II Logic Analvzer
#ww In-Syskem Memory Content Edikar
|§| Logic Analvzer Interface Editor
@ In-Svskem Sources and Probes Editor
SignalProbe Pins. ..
@ Programmer
@1 ITaG Chain Debugger
: E Transceiver Toolkit
| # External Memary Interface Toolkit

Mins I Software Build Tools For Eclipse
#5 SOPC Builder
S Gsys
] " Td acripks. ..

i%FE Create a new custom megafunction variation.

() s 11 “HER RN AR R R T, AR B E EEE.”
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~Megawizard Plug-In Manager [page T1

The Meqa'Wizard Plug-In Manager helps wou create ar modify design files that conkain cuskam wariations of
megafunctions,

which ackion do vou want to perform?

I@ iCreate a new custom megafunction wariation I

O Edit an existing custom megafunction wariation

O Copy an existing custom megafunction variation

Copyright () 1991-2012 Altera Carparation

Zancel < Back Mext = Finish

7t MegaWizard Plug-In Manager "', il &7~ E, 13 &1L What name do you want
for the output file H7, FFEHAN— A ZACHI X4, WX BEAE TR HZ ex8 G4

mydebug. )i il Next BEAF—30,

1' ~Megawizard Plug-In Manager [page Za]

Which megafunction would you like bo customize?  ywhich device Farmily will you be using? | Cyclane III -
Select a megafunction from the list belov

WWhich byvpe of output file do vou want ko create?

= ) AHOL

4 i% Installed Plug-Ins
*3, Altera SOPC Builder ) WHOL

[Z1 Awrithmetic (®) werilog HOL

[

b [ Commuricstions ‘WWhat name do you want For the oukpuk File?

b 1 osp

b 0 Gates I D fryfpga)Dk,_SF_EP3C/design/prifexdimydebug

- ] o Output files will be generated using the classic file structure

b L Interfaces ] Return ka this page for another create operation

4 [_] ITAG-accessible Extensions ’ . . )

Mote: To compile a project successfully in the Quartus I software, wour design
; files rust be in the project direckary, in a library specified in the Libraries page of

“4, Parallel Flash Loader the Options dialog box (Tools menu), or a library specified in the Libraries page
Y of the Settings dialog box (Assignments menu),

', Ferial Flash Loader

.+°'+§ SignalTap II Logic Analvzer our current user library directories are:
3 wirtual JTAG

[ [ Memory Compiler

1 click to Open IF MegaStore

Cancel < Back Finish

WE R, FA1F52ALE In-System Sources and Probes Editor fit & G 7', % & probe port

() s 11 “HER RN AR R R T, AR B E EEE.”
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4y 8bits, source port 24 Obits. Probe FJIIRERTEH O T TRER T A% AT FPGA &
TR T A4S, 1M source MEEHHE O TREBREUH M) 2l FPGA Bt . AXSEf
ST EESII N A 1Y AD SRFF(E, JTLUILHE probe. ST EIEFE Nexto

Megawizard Plog-In Manager [page = of 5]

:& In-System Sources and Probes

Parameter

Setkings

Currently selected device Family:

Cyclone IIT
mydebug b

[V Match project/default
bel7 .0
probe(7..0] Do you want ko specify an Instance Index?

(%) Ma, assign it automatically

() Yes, use this number |0

The 'Tnstance ID' of this instance {optional): | MORNE 4 characters
Hiw wide should the probe port be? Iz ~ | hits |
How wide should the source port be? 1o - | bits |

Advanced Options. .

| Cancel || < Back || Mexk = || Finish |

00 EDA ANTFEAMEE, FA12kE] Summary BlE W, 1EEEA)1%E mydebug_inst.v
AE, XA EHA In-System Sources and Probes Editor FBIALIRAR . 58 NIX 1% )5,
siili Finish SERITHLE -

(F28) EIL 11 AU R A T, IR (R
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Megawizard Plog-In Manager [page 5 of 5]

2} In-System Sources and Probes

Surmmary
Turr on the files vou wish to generate, & grav checkmark indicates a file that is
mydebug automatically generated, and a green checkmark indicates an aptional file, Click Finish
to generate the selected files, The state of each checkbox is maintained in subsequent
MegaWizard Plug-In Manager sessions,
prokel7..0] The Mega'wizard Plug-In Manager creates the selected files in the Following directory:
Dy poaiDE_SF_EPSCidesignipriiexal
File Description
VI mydebug.sy Yariation File
[ nvydebug.inc AHDL Include File
[ rivydebug.crp WHOL component declaration File
[ rydebug.bsf Cuartus II symbel file
Instantiation template file |
mydebug_bb.v ‘erilog HOL black-boz: file
| Cancel | | < Back | | Mext = | | Firish |

B %) Quartus I FL1fi, FkA1 A Open File PREEFZHL, %) TF H 3 ex8 FHI

mydebug_inst.v 3CfF, THFE.

4 Quartus II 32-bit - D:/myfpoga/DK_SF_EP3C/design/prifen8fexs - exd

File Edit Yiew Project  Assignments FProcessing  Tools  Window Help &)

Dn ==l UpEn Eile
@ 1 igatar T 1) I@exa j ‘- £k EF-
?ntlty L_,J Chdb
Cyclone II1: EP3CSE144 (Dareybox_tmp
R Recent [Cincremental_db
L e . .
@ [Chsimulation
- Eﬂexﬁ.v
£H Eﬂmydebug.v
riydebug bb.w
[} mydebug_insk. v 2
HA A -
]‘ " 2R verilog File
el BEA: 2015-2-3 16:52
4 I FHEHY EE AR T TEFH
Hierarchy Files \
] ESERE
|Tasks 3

Flaw: | Compilation

Tt W | - Lare |

Task
: R (T - p : ; -
s 4 P Compile Desi HHER D [Design Files 0. tdf #. vhd # vhdl *.v :¥| By
? E D P inalysis [ Add file to cument project
¢ B W Fitter (Pl
¢ B M Assembl Open as: I,t.\utg j
? B M Timegu A

AT A 2040 R AR, TRLR e B 2 TR, 55 P RO 5O Y e

() s 11 “HER RN AR R R T, AR B E EEE.”
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ek, RS R .

6.6.4 Verilog %5

(F28) EIL 11 AU R A T, IR (R
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6.6.5 {FELSIE

T ARSI, IR AR SR L R S ORI B T OB R

B 2% AD {5y TLC549 [¥) datasheet, JEE) SPT O FFFRIIA, it SPT A
Bl

W R A — AN ) AD SR, Sl AR I TR0 AR AR, 7 TS0 0E 45 Iy (5
S AT

6.6.6 TIZSERE

(1) B TR, s ex8, JURXANLEBHELTIM AT, HALBE S %
T

(2> i Verilog Y5 3CAF, dir 44 4y ex8, g AR 2 H A BETHACAS o ] ModelSim-Altera
X B ARRSBEAT () FLEGUIE .

(3)  LROYPEGEATE I, AR B W R R

Mode MName Direction Location I/ Bank,
4 adc_clk Cutpuk FIM 113 7
4 adc_cs_n Cutpuk FIM 111 7
IF* adc_data Input FIM 112 7
- clk Input FIM_2Z 1
= rsk_n Input FIM_91 B

< <new node =

(4) SR, $7JF TimeQuest, FATHEE—> SDC S, ARIFHTIF B clk 152y
W, AR

create clock —name {SYSCLK} —period 40.000 —waveform { 0.000 20.000 } [get ports
{clk}]

(5)  FADH LREHAT I 1E, ACELLEWINIA I I e 2y AR 2, WA ] BUR
BB FPGA (B Fr P e B S0

(6) itk SF-BASE M b, BEZLIEIERLLT P3 ) PINL A PIN2. 4B E L

(7> BRI LB EH ) Programmer #E4T T &, AT LLEIL In-System Sources and
Probes Editor V& St AT F 4.

(8) % F#AH In-System Sources and Probes Editor #4711, &) s B i

() s 11 “HER RN AR R R T, AR B E EEE.”
162


http://myfpga.taobao.com/�

FERLHiE ARG TRBOT KR 252822 I BT
VAT EREEE: http://myfpga. taobao. com/

Tools=>In-System Sources and Probes Editor.

s Window  Help

Run Sirulation Tool ¥
Launch Sirmulation Library Compiler .
Launch Design Space Explaorer

T %

Timeuest Timing Analyzer
Advisors ¥

Chip Planner (Floorplan and Chip Editor)
Design Partition Planner
Metlisk Vigwers r

SignalTap II Logic Analyzer
In-Syskem Memory Content Editar

Logic Analyzer Interface Editor

In = =tulll robes Editor

clwiE & |G HY

SignalProbe Pins. ..

In-System Sources and Probes Editor [ == YL 1040 B s o

T In-System Sources and Probes Editor - D:fmyfpga/DK_SF_EP3C/designfprifensfend - ens’= [Spfaispt]

Ele Edit Wew Processing Tools ‘Window Help 5 Search akera.com [+ ]
| — ITAG Chain Configuration: | ITAG read 9 x
Instance Manager: EHEL MRE |ILI Ready to acquire o x 9 y @
Probe read intervi Event lag Hardware: |LUSE-Blaster [USB-0] - Sebup..,
L _
Current inkerval: | Maximurm size: 8 - Dievice: @1: EP3C(10|5)EP4CE(I0]6) (D: » Scan Chain
ML B (1A et 3 s : .
® Autamatic ¥ Save datato event 'Ti B rIrr‘L Tfﬁ ﬁ ﬁi_‘.{ /l\ %‘iﬁ File: &y DifmyfpoaiDK_SF_EP3Cjdesign/prijexa/exd.sof |
Manual |1 s
O tWrike source data: |Continuously = | =]
Index Instance 1D Status Sources: D Probes: 8 Mame ﬁ ?:TI‘ rﬁ-l
[E3R] MNOME Mok running 1] g mydebug:mydebug_inst|al

i ER 5 #&

Ao none 6
Index Type Alias Name Data 8 7 ® 7 i 3 2 1 ]
P7 *..;* mydebug:mydebug_inst|probe[7] [1}
P6 *.; mydebug:mydebug_inst|probe[6] [1}
P5 *..;A mydebug:mydebug_inst|probe[5] [1}
| P4 *.;* mydebug:mydebug_inst|probe[4] [1} 2 ”—'{ e 3k
P3 ¥ mydebug:mydebug_inst|probe{3] 0 =L Hj' . TI. gi jﬁi
P2 *;‘ mydebug:mydebug_inst|probe[2] [1}
P1 *\} mydebug:mydebug_inst|probe[ 1] a
PO *;‘ mydebug:mydebug_inst|probel0] a

0% 00:00:00

WRIEAMEH Programmer AT FEEEAE, TLLWIET7RTE In-System Sources and
Probes Editor JL1f AT -

() s 11 “HER RN AR R R T, AR B E EEE.”
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m n
< Search altera.com [+ ]
— ITAG Chain Configuration: | ITAG read 9 x
Instance Managsr: B m | =l (2] readytoacqurs o x 9 ready L]
Probe read interval Event log B2 'J? N Hardware: USB-Blaster [USB-0] = Setup...
4 @, Ml FE
Current interval: 0 samples per second Manxirum size: ] - Device: @1: EP3CO10|SHEP4CE(LOIG) (0: + Scan Chain
(2 Automatic [V Save data ta event log =l ﬂ E
M. | P
O vanual 3 d Write source data: | Continuausly T 1 il ,:_E‘ [
@ 'select Pragramming File I ﬂ
Index Instance ID Status Sources: 0 Probe: ) R
Bl NOME Not runring A s Lackin: [ DvimyfpgalDk_sF_EP3Cidesigntprilexs eoeoaEE
ol vy Computer || () db
I Administrator | | ) grevbox_tmp
2 IEFET
[2]o mone = st
Index Type Alias Name Data
p7T_ ¥ medebun:nedebun instlorobel 7] ] E'-:l .
3 MiEiE
file ex8.wo in folder "D:/wyfpga/DE_SF_EP3C/design/pri/ ;
file ex8_8_1200mv_55c_v_slow.sdo in folder "D:/myfpga/D
file ex8_8_1i00mv_0Oc_v_slow.sdo in folder "D:/myfpga’/DE[ Fils name: exa.sof
file ex8_win_1200mv_0Oc_v_fast.sdo in folder "D:/myfpga/
file ex8_w.sdo in folder "D:/myfpge/DE_SF_EP3C/design/p) Files of kype: |SRAM Object Files (*.50F) - Cancel
EDA Nerlistc Uriter was successful. 0 errors, 0 warnings

FESC I S 4 U HL, JRAT TR ST BB A P A 1Y Probe (19 8 MUEESIHIK T, T
JeHME TR, FATTRT DAAE S 1 7 S S A M ) 7 A B ity B FE Select Al

[#®]o none
Index | Type Alias Name Data ,'=
P7 ¥ covidlobiimrandabua inst | probe[ 7] 0
Select Al k42
Pb *'-l* = — _ﬁnstlprnbe[ﬁ] 0
P5 *{;_* rivedebug:rvdebug_inst | probe[S] 0
P4 *q* rydebug:rdebug_inst |probe[4] 0
P3 *{;_* rivedebug:rvdebug_inst | probe[3] 0
P2 *q* rydebug:rvdebug_inst |probe[2] 0
P1 *{;_* rivedebug:rvdebug_inst | probe[1] 0
PO *q* rydebug:rvdebug_inst |probe[0] 0
Name "R IHI T A AL AR IRk b, B4 dikd% Group.
0 MOME
Index Type Alias Mame Data 1
PT *{* mydebug:mydebug_inst|probe[7] 0
Pb *.;_* nydebug:mydebug_insk|probela] 0
P5 *{* mydebug: ey Select Al Chrla, 0
P4 *.;_* mydebiug:my Delets Alias 1]
P3 *{* mydebug: ey 0
2 | ¥ o
P1 *{* mydebug:mydebug_inst|probe[1] 0
PO *.;_* nydebug:mydebug_inst|probeld] 0

() s 11 “HER RN AR R R T, AR B E EEE.”
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WG BT AT B 8bit #E R A — 4 HL, FAT] B R A4 R G AR )5 JE £ Bus Display
Format=>Ungigned Decimal. X1 B #1X group 7 ) 8bit Fudhs i b A5 k],

TR .

0 MOME

Index | Type Alias Name Data 1 i *
PI7.0] o | mydebugeudebiginetlorabalz 0
7 Undo Chrl+2
» Delete Deel
Select Al Chrl4a

Set Alias...
Delete Alias

Ungroup

Rename

Bus Bit Order 4

Bus Display Format Hexadecimal
Bus walues displaved in unsigned decimal Format |Unsigned Decimal

=== e = e == TTor = e =
PowerPlay Power Analyezer due to the assigrnent FLO
1l Cowpilation was successful. 0 errors, 29 warnings

v Signed Decimal in Two's Complement
Signied Decimal in Sign Magnitude
Qctal
Binary

nfo (103) f\_Warning (113 /\_Critical Warning (63 _/\_Error /\_Suppressed (6) /1  S-bit ASCII

Unsigned Bar Chart
Unsigned Line Chart

-to clk
Signed Bar Chart

-t t
borst_n Signed Line Chart

—-to rst_n

i, BATRCEREESA N 32 CHRWATLLER, XA BE U E 1P Ros ik
AR, RPN AR, TR EdR k. Wk Ps, BATELER ez SF-BASE
BRI AT AR HI B R24,  SUR AU, X RT) 8bit SRAE L A M RFEE AL T .

L Ih-System Sources and Probes EAitor = Do/ myfpua /DK SE EPSL design/ prif ext/ exs - exd = [Spis.opil” (s <}

File Edt View Processing Tools Window Help & Search altera.com .
— = ITAG Chain Configuration: | ITAG read o x

Instance Manager: m | El (2] |Readyto acquire @ x L 9

Hardware; USB-Blaster [USB-0] - Setup..,

Probe read inkerva . a4, ventlog
£ o 1A e
L A

Current interval: (21 Aaximum size:

Device: @1: EP3C(10|S)/EP4CE(10]6) (0: |+ Scan Chain

@) Automatic V] Save data to event log File: o Di/myfogaiDK_SF_EPSCjdesign/prifexBlexd.sof | ...
Manual |1 5
© Wirlke source datar | Continuously | | )]
Index Instance 1D Status Sources: 0 Probes: & Name
Fo MOKE Mok running o 8 mydebug:mydebug_inst|altsource_probe:alt
0 MOMNE (-2 seconds) 5un Feb 03 17:29:17 2013 -17
Index Type  Alias Data B G T A
PI7.0] o 58 55 56 457 58 &0 51 62 64 465

i /) SE-BASE R [ 1] A& tl1 fH R24
n] LG IR L4 3K B (TAD R A EUE R A TR

() s 11 “HER RN AR R R T, AR B E EEE.”
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6.7 ¥ (Verilog)sE#H| 8——ZT In-System Sources and
Probes Editor }J DA %jH!

6.7.1 #LiA

5 B9340, ATRATH FPGA & H it — /N SEH DA 4= filhhe, B
) DA ¥ $iH 1 In-System Sources and Probes Editor [1] source K1 &, 4 source K441k

I, Sl 1C 42 AT —K DA S48t H AR Y. (R o s A

6.7.2 DA FEHEFEH R HE

DA )1 DAC5571 HUFZHIME ] 1 FAERs, &R R R HARETERT nC #2110, & T
IC WA ARSI B UK EANPRAN A . WEFTR, FPGA 10 NC SRR 3L, 25
B F DACSS71 SEp— VAR, TS R LA = A i . 1 B AR L
Hutik (SLAVE ADDRESS) Ak 'SHa7n (R\W#); &5 AT [ bit /2%, MK 4bit
T AR G 4bits 5 I 4bit S AR MK 4bit, 5 4bit AL

Standard- and Fast-Mode:

| 3 |SLA\."E ADDRESS| RW | A Ctrl/MS-Byte | A| LS-Byte | AETP |
0" (write) Data Transferred
(n* Words + Acknowledge)
Word = 16 Bit

[] From Master to DACS571 DAC5571 I2C-SLAVE ADDRESS:
[ ] From DACS571 to Master MSB LSB

A = Acknowledge (SDA LOW) 1 | 0 | 0 | 1 | 1] 0 | A0 | RnT.r|

& = Not Acknowledge (SDA HIGH) e

S = START Condition Factory Preset |_ 0"=Write to DAC5571
Sr= Repeated START Condition n .
P = STOP Condition AD =12C Address Pin

K] 7.28 DA A TIC 210
NC 3525 E I FEA Bt 5% 155 A0

() s 11 “HER RN AR R R T, AR B E EEE.”
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6.7.3 In-System Sources and Probes Editor {l{,

AR 1P B R 5, AFMJELE In-System Sources and Probe [

Parameter setting " probe ¥ & }j Obits. source ¥ & 4 8bits, W FT/R.

MegaWizard Plug=In Manager [page 3 of 5]

%2} In-System Sources and Probes

Currently selected device Family: | Cyclone 111

rmydebiug

[V Match project/default
sourcelT. 0] —

Do vwou weant ko specify an Instance Index?

(2 Mo, assign it automatically

() ves, use this number |0

The 'Instance [0 of this instance (optional; | KOME 4 characters
Howe wide should the probe port be? I 1] - bitsl
How wide should the source part be? I 8 w | bits I
Advanced Options...

| Cancel | | < Back |I| Mext = |I| Finish |

1% LK) source A2 AN THAE IS 144 ] Quartus 11 75 28 18R B AT 2 o 6 1, ok B e I
LRERSLE DA (O BT — IR EE e, AR AR (B 2 3K 8 LED $R7R4T, "B ISE i & B
AN

1E Summary FCE UL, 23RN FONE T /21 mydebug_inst.v SCAF

(F28) EIL 11 AU R A T, IR (R
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//

2} In-System Sources and Probes

Summary

Turr on the files you wish to generate. A gray checkmark indicates a file that is
rydebug automatically generated, and a green checkmark indicates an optional file, Click Finish
to generate the selected files, The state of each checkbox is maintained in subsequent
source[7..0] = Megaiizard Plug-In Manager sessions,

The Megawizard Plug-In Manager creates the selected Files in the Following directory:
D\myfpgalDE_SF_EP3Cdesignipriiexd),

Fil= Description
rydebug. v Yariation file
[ rvydebug.inc AHDL Include file
[ rmydebug.crp YHOL component declaration file
[ rvydebug. bsf GQuartus II syrbal file
| 2 ryrdebug inst.w Instantiation termplate file |
[ rivydebug_bb.y verilag HOL Black-box: File

FT9F mydebug_instv SCfF, SHIBHRBIAAIY, copy B TREYEACASH, XFHE-5 B
G5 A MES, FMIRAISE s TRAME S B, FEE S5 AU .

mydebug mydebug inst (

.probe ( probe sig ),

.source ( source sig )

)

6.7.4 Verilog %53

module ex9(

clk, rst_n,
scl, sda
)
input clk; //25MHz
input rst_n;  //ARHEVELES
output scl; //DACH571 =S
inout sda; //DAC5571 IH4dfE 5

() s 11 “HER RN AR R R T, AR B E EEE.”
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endmodule

6.7.5 {AEIIE

PRSI, IX AR LR R IO B S 8 R

W 2% DA {5 )7 DAC5571 [f) datasheet, fE¥ TIC B FHME, it~ TIC M
Bl

W B source M, XN AE B TIC MALENC R ) DAC #2528k

6.7.6 TI25CEk

(D B LR, @4k ex9, $EXATRELTISCHRT, Ak s 2% 6
T

(2)  Hisd Verilog Y5 3CAF, dirds hy ex9, N 145 HE (1B HACES < £ F ModelSim-Altera
X B ARRDBEAT (17 FLAUIE o

(3)  ZREYmPE ST RATE A IC,  ABIFE R o BC U T TR

Mode Mame Direction Location 10 Banlk.
=k Inpuk PIN_22 1
LB rsk_n Inpuk PIM_91 &
L sl Cukpuk PIM_106 &
O sda Bidlir PIN_110 7

< <new node =

(4) SR, $1JT TimeQuest, FATHIEE—> SDC S, SRR clk 152y
A, AIRAA T

create clock —name {SYSCLK} —period 40.000 —waveform { 0.000 20.000 } [get ports
{clk}]

(5) AT TREHEAT gm0k, ANCELERINIA I Bh L 4B %, BT LUK
3] FPGA 5 F I BC & ST
(6) i\ SF-BASE # I, BZRMEEFELT P2 (1) PINL T PIN2. 45 AT LHE,

(7> RBEeTCLEIS EH 1 Programmer BT 4k, tnLUliid In-System Sources and

() s 11 “HER RN AR R R T, AR B E EEE.”
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Probes Editor i S IIEAT F 4.

(8) B FKAIH In-System Sources and Probes Editor #E4TiHIR, Azt
Tools—>In-System Sources and Probes Editor.

(9 WP, AT N LS, 3A o B SRR bit [ source fE I, SF-BASE
L) LED #R7RXT D9 et o Kk AR AR 1

Fle Edit Wew Processing Todls Window Help & Search altera.com .
TTAG Chain Configuration: | JTAG read @ x
Instance Manager:| =t [ W | [ZL (S]] |Ready to acquire @ x 9 ready L]
- —
Protereadinter 2 - gl‘él‘ 1= 4T Event log Hardware: | LISE-Blaster [USE-0] v setup..,
Current interval: 0 samples per second Maximum size: & - Device: |@1: EF3C{10|S)/EP4CE(LO)6) (0 = | Scan Chain
@ putomatic ¥ Save data ta event log File: &, DifmyfooaiDk_SF_ERAC/design]prijexa/exd.sof | ...
™ |
O vanl [ B Write source data: [Continuously || [l
Index Instance 1D Status Sources: 8 Probes: 0 Hame 1 %}"L f[T F %:-]73?3 ﬂ:
~
Fo NOME Mot running ] ] mydebug:mydebug_inst|altsource_probe:alt
[0 mone
Index Type Alias Name Data (S ,7 .6 ? ? \3 |2 |1 ]|
§7 =T saurce(7] 1
56 | —ee— source[6] 1
65 | metem source[s] 1 P N o =, fir
3 1R 4 =
64 | —etam source[4] 1 3 .'.Ji l:-'-:l‘ ‘EE = {i ] [‘5{ &?H IS J:T Dg E‘{] paiys A
53 | —+te— source[3] 0
§2 | =T saurce(Z] 0
S1 | =+t source[1] 0
S0 =eem source[0] 0
0% 00:00:00

6.8 FT Qsys [ NIOS II S£4] 4——PI0 = W5

6.8.1 TIEBHE

AN, EEEN ex2 U R TRE, HHdT A4 ex10, RJSITIT LR, 1K
AN TREREERN B, FATERIN—2L P10 ZHIRI 1T, AR5 U AR TR T S5 .

ARSI BT RSB T RERT 6.5 11184 (Verilog) Sl 5——I/K T —#FF, 6.5 152 H]
ARSI, AR AT g AR S

(F28) EIL 11 AU R A T, IR (R
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6.8.2 RINAH

st Qsys BbR (FFA? B FRERMRA S, 5T, R X S TR, i
Quartus Il SZHA2 Tools>Qsys). FEISTHH I 1 HHIEFE ex10 T2 H % N1 myasys.qgsys
SCfF, PR CHTIET. BEIRIRATTE ex2 GUEII RSB AZ K RITEIRET, N ORMAES
TSR e B 7 S o W €L S N

EEE; X
EE. |[exlD ? ¥ =
o I geys_edit
‘__J 3 do
, . |5 incremenital_dk
| myazys
= software
[ {E| mygsys.osys
HlE
A
Aok
Q TIEE. MYOSYS OSYS TR
P L <EfE TEE. Any System Files (* gays, *.20pc) BR i
it Library 51 PIO 2045

() s 11 “HER RN AR R R T, AR B E EEE.”
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Library
E--Bridges
~Clock and Reset
~Canfiguration & Programrming
~-DSP
~Embedded Processars
“Interface Protocals
~demaries and Memory Cortrollers
~picrocantroller Peripherals
~Peripheralzs
E---Debug and Performance
E---Display
a-Microcantraller Petipherals
@ Interval Timer
P cParallel 100 ]

¢+ Nectored Interrupt Contraller

~PLL

~EEys Interconnect
ELE

~Nerification
Sinclovy Bridoe

X B IRATER N 8 AN T4 LED f%iH: PI0. & Width 24 8, Direction & Output,
Output Port Reset Value 24 Oxff (LED ERINSEACIRZS ). SERE sl

!

B P10 (Parallel' T/ 0) = pio_0 X

%R  PIO (Parallel 1/0) [RN—
Documertation

Megaters”  altera_avalon_pio

|' Block Diagram | M it
- |' Basic Settings ‘
[ show signels Wilth (1-32 bits): a
Direction: icl
pio 0 () Bidir
) Input E
ﬂ‘*d%k
() Indut
eset "
1 5]
I
P — Output Port Reset Yalue: |0:00000000000000%
pEXIEINE._CONNECton ___loonduit
altera_awalon_pio |' Output Register ‘
["] Enable individual bit setting/clearing
|' Edge capture register ‘
Edige Type: -

B SO A A A FR A led_pios

[ e Ny (=N P LN LRI P LA b DT [ A RIS R LE R L e b g

PIC (Parallel 1420

[
reset
=1
external_connection

Avalon Memory Mapped Slave
Conduit Endpoint

TR A Library /(1) PIO 204 o IXIRFRATEN N 3 /N T IER RS R %N PO, ¢
# Width 5 3, Direction 4 Input, 534k, WIKIFTR, BEIFHIXLEHA PIO II{EREILHHH
KRB BIThAE . SERUE A

() s 11 “HER RN AR R R T, AR B E EEE.”
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|" Basic Settings

Width (1-32 bitz): 3

Direction: ) Biiclir
() Input
() InCut
) Cutput

Ot Port Reset Yalue:

'~ Output Register

|" Edge capture register
I_IE Synchronously capture |

[] Enakile bit-clearing for edie capture redister

|" Interrupt

W] Generate IRG

IR Type: EDGE

Level: Interrupt CPU when any unmasked 100 pin iz logic true
Edge: Interrupt CPU when any unmasked bit in the edge-capture
register is logic true. Available when synchronous capture iz enabled

SE ORI A4 TR sw_pios

3l_coppection Conduit Endpoint

Pl (Parallel 1020

Avalon Memory Mapped Slave
Conduit Endpoint

external_connection

Tk, FATTTFEELE Connections W HGZEHEE, WHEIT7R BB In I AN PIO AMAETHT clks
reset. sl #7r BERLRIAH N B2k 1.

() s 11 “HER RN AR R R T, AR B E EEE.”
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°F | Use  Connections Mame Description Export C
= C— clk_in Clock Input clk
e — clk_in_reset Reset Input clk_0_clk_in_reset
r 3 — clk Clock Qutput clk
A — % clk_reset Reset Output
S M B sysid_qgsys Syatem ID Periphersl
clk Clock Input clk
= reset Reset Input [ch
- —— control_slave Avalon Memoary Mapped Slave [clt
Y M E pio PIC (Parallel 190
clk Clock Input clk
reset Feszet Input [l
—— =1 Axvalon Memory Mapped Slave [clt
O external_connection Concuit Endpoint pio_0_external_connection
™ B jtag_uart JT&G UART
clk Clock Input clk
reset Reset Input [clt
o avalon_jtag_slave Avalon Memary Mapped Slave [l
™ El onchip_mem On-Chip Memory (RAM ar RO
cli1 Clock Input clk
=1 Ayvalon Memary Mapped Slave [l
reset] Reset Input (=3
M EH nios?_qgsys Mioz Il Processor
clk Clock Input clk
reset_n Reset Input [l
data_master Avalon Memory Mapped Master [l
—_ instruction_master Avalon Memory Mapped Master [clt
— ftag_debug_module_re. . [Feset Output [l
jftag_debug_mocdule Avalon Memory Mapped Slave [l
= custom nataaction modostom nstection Waster o _nine? gsye 0 cnstoo 1|
M =l led_pio PIC (Parallel 160
clk Clock Infput 1k
reset Feszet Input It
—— =1 Avyalon Memaory Mapped Slave It
O external_connection Conciuit Enclpaint led_pio_external_connec...
™ B sw_pio PIC [ Parallel 107
clk Clock Input L]
reset Reset Input It
"~ =1 Avalon Memary Mapped Slave It
O external_connection Conduit Endpoint sw_pio_external_connec...
pellectl

AN FIX NS PIO ZMAEIHT external_connection, %2 55 XN AT 1) Export, SR JEEATIT

SR I TASE R L T AN R 5 | S Pl

— B T e _warnars s

M = led_pio PIC (Parallel 1107
clk Clock Input clk
reset Reszet Input [clk]
"——T =1 Avalon Memory Mapped Slave [clk]

external_connection Concuit Endpoint | led_pio_external_connec... I

M = PIC (Parallel 110
Clock Input clk
Reset Input [clk]
—— Ayalon Memory Mapped Sla [r1k]
I O—O—] externaly, connection Conduit Endpoint sw_pio_external_connec...
e \V; 4

51t Bl 4w s g Al

3 sw_pio ] IRQ %, {EHRAREZA, &M silie, sl KPR
BT 10 TR LB

() s 11 “HER RN AR R R T, AR B E EEE.”
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M E pag_uart JT
[ clk Cl

[ - reset Fe
l— avalon_tag_slave >—E| A

M E onchip_mem Cr
[ clk1 Cl
lI——T———— =1 A

[ - reset! Fe

M E nios?_qsys i
[ clk Cl

[ - reset_n Fe

- data_master A

= instruction_master A

\_[}’—< ftan_debug_module_re... Fe

= fag_debug_mocule A

hH custom_instruction_m... CL

M E led_pio Fit
[ clk Cl

[ fe reset Fe
T =1 A

<A external_connection Cr

B E sw_pio o
e clk Cl
e reset Fe
— =1 ﬂ.ﬂ.*

<A external_connection C

R SR System=> Assign Base Addresses, LT/ & S 4N IF) bk

Az=sign Interrupt Mumbers

) Azsign Custom Instruction Opcodes

Project Create Global Reset Metwork

|E>---S-:,ast. Inzert Avalon-5T Adapters
Library | Show System With Gsys Fabric Components

b-Bridg Run SOPC Builder to Qsys Upgrad
b-Cloct LN uilder to Sevs Upgrade

I} ~Conf
b-Dsp

eJa, TATAT LR E] Generation 11 i ifif7 T 1 () Generate, EUHT AL XA BT R S

6.8.3 BIL RS

1F Qsys [f) HDL Example #1, FATTAT LA copy IXA RGHIALARMR, SR)5 paste F TFEY5AY
b, AHORE N R . TR ACES R .

() s 11 “HER RN AR R R T, AR B E EEE.”
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it MR, SRR W T
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Mode Mame Direction Location
= ok Input PIN_22
¥ |ed Ckpuk PIN_25
¥ led_pio[7] Ckpuk PIN_126
¥ |ed_piol6] Ckpuk PIN_125
¥ led_pio[S] Ckpuk PIN_124
I led_pio4] Ckpuk PIN_121
¥ led_pio[3] Ckpuk PIN_120
I led_pio[2] Ckpuk PIN_119
I led_piof1] Ckpuk PIMN_115
I |ed_pio[0] Ckpuk PIMN_114
= rst_n Inpuk PIN_591
= s pin[2] Inpuk PIN_105
= s pio[1] Inpuk PIN_104
= sw_pio[0] Inpuk PIN_103

R AT BLEEH LU R A BRAS S ) 2 TRE SO MK ex2.qsf SCAFH

Set location assignment PIN 114 -to led pio[0]
set location assignment PIN 126 -to led pio[7]
set location assignment PIN 125 -to led pio[6]
set location assignment PIN 124 -to led pio[5]
set location assignment PIN 121 -to led pio[4]
set location assignment PIN 120 -to led pio[3]
set location assignment PIN 119 -to led pio[2]
set location assignment PIN 115 -to led pio[l]
set location assignment PIN 103 -to sw piol0]

set location assignment PIN 104 -to sw piol[l]

set location assignment PIN 105 -to sw piol[2]

SERE IS, RPN TR — IR, AR5 T8 sof SCIFE SF-CY3 TT Ak

6.8.4 BIF4IR

%% 551, HEA TimeQuest, #iiiz % Netlist->Create Timing Netlist. 5 HFi i sdc
SR IEHE ST, AN BCE, sl OK.

A R AR NI B, ST RS Constraints> Create Clock. WEE 44 FK A EXT_CLK.
I} Bh 53] 40ns, SR k% Targets BV HARE I clks

BAGTSH 5.5 TTORME A RTHTER sde SUMF, frda ol ex2.sdee (ESREAE P I TREH T
(1] ex2.sdc, f)ia FHT M IEEEA TR SERa s sof STIF F## SF-cy3 HArt .

() s 11 “HER RN AR R R T, AR B E EEE.”
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6.8.5 Htimiz

AR R S8, 2% 5.1 WA — A Blank B TRE, @4l pio_prj.
ULAh, 4TJF BSP Editor, [IFESH 5.0 T HPF TREAOACA MY . S e e N TRE
= C ARSI main.c. £E main.c X RIALL AU

(F28) EIL 11 AU R A T, IR (R
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G AR, JF HISATE] HARR A, $REhIRIETTIC, ARG I TAR S ik 2 D) g

6.9 ET Qsys i NIOS II 524 5——¥hS & & it 2% o i

6.9.1 IhEEHtiA

AN 6.5 TIPSO B A S B b, B HECh Qsys RGAUT, WonHI RS
5 Avalon BZESEIL. SEAN, FAWRINT —AER 3 (TIMER) 410F, pFgnfe T @ i 2
b oA 4 S 23 9 B0

T Qsys AN, K50 L3 % Quartus Il Handbook [#)“ Creating Qsys Components”
R IX LR R SR SN

Qsys AL HSEABA S TUIn—AN B OB hl P AZRE, SERIZREIORBE, W 2R
INEAF IR B

(E£8) R L 11 “HUR AR R T I, R R
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H AR IR RS, T Verilog BX VHDL
APFRORECH R DS S I VRN RE, WD AFR, 1/0 J7 45
YOE AT AR TAEZ AT R T T B 25
£ Qsys RG] T BBIAL I it 245
FE] Qsys F ¢ il LA AR A AT
HAARER, W IR s)5%
HIRT, ANERNE T, HSE BRI AL Qsys HEHHT Component Editor H#SLL
ST, FATERGE S H10-—L5 GUI BEAT IR & B AT
S TRECTRE H 3k ex10), SR 5 S SO A4 BN ext 1, #4547 JT Quartus
Il THE.

FPGA
OnChipRam
System 1D NIOS II/S  25MHz JTAG UART (= Ime ()

] i i

System Interconnect Fabric

i £ 0

CLK_RESET ey itad TIMER
7S

L

W EEE

6.9.2 ‘B4RiE

A THEARIMHALLE, —AEER 3 (TIMER), IXAMIE Qsys HERUIARIE 1P 14
3N REAE AT, ZATE AT A E SR, AE 6.5 TS BIACRS (1 RLAL b SO I

BAVERBEELSE A RESA . K 6.5 TIRAUS IR ex11 TRICIRT, &
B4 N segT v

module seg7(

clk, rst_n,

() s 11 “HER RN AR R R T, AR B E EEE.”
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6.9.3 ZHEARIN

FTIF ex11 THREH S R asys R4, SCMIERE R led_pio ZF. HEHEFZAME, R
Jii RS Y Delete #8RITT .
NSRRI A . Xk Component Library R ] Project>New component. 41K fit

(E£8) R L 11 “HUR AR R T I, R R
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SYS - hyqsys.qsys (D myipg
File

Edit Zystem Yiew Tools Help

Component Library

—dyoul

Library
[}--Eridges
[}--Memaries and Metmary Controller
[3--@3':.#3 Interconnect

kX Component Editor Jii, 1 5C7E Component Type LU, i A HT2HAF B4 FRAT B 7R 44
R, BATAAT 444 seg7, QAT /R,

Component Editor - seg7_hw.tcl®

File Templates

Component Type | Files | Parameters | Signals | Inferfaces

b About Component Type

rlarme: zen? |

Display name: | oeq? |

W ersion: 10 |

Graup:;

Description:

|
Created by | |
Izon: |

Documentation: | Tie URL

1 m

@ Infa; Instances of thiz component will export reversed-direction signalz to connect to external modules. T

A Wyarming: The component has no signals.

4 L) L4

Help 4 prev Mext |[» Firizh...

1E Files ULIf, TFELAS MM IS HAS S seg7.ve WIEITZR, it Synthesis Files T
M+, S SRR G O, EM R ex11 SRR, EPERINIGIE R seg7.v 4.

() s 11 “HER RN AR R R T, AR B E EEE.”
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M componenteditor seqzbusc _______________ x 8w X

File Templstes =8 |Dexio +EE
Component TypeIFﬂil Parameters | Signals | Interfaces bys_edt exzpin myseys sopeinfa
b About Files _J ) (&) ex2.pt Iytsys spd
Foent Sremental_db ex?gst =) myosys_generation et
Synthesis Files enen yoSVE ex2.osthak J mysys_gensration_1.rpt
These files describe this component's implementation, and will be created when a Quartus | syrth Fr pleware sx2sdo =] myvizys_generation_2rpt
I <2 asm rpt =) ex2starpt =) myosys_oeneration 3 rpt
The parameters and signals found in the top-level modulz will be uzed for this component's parame N
=25 22.clone Ex2.sta summary J mysys_gensration_d.rpt
Qutput Path Source File Type Attrib 2 eda rpt IE] Bx2y =] mygsys_generation_5.rpt
Y 12 fit pot ex2_azsignment_detaults oot J mysys_gencration_B.rpt
_J 2.t summary : 2 2_time_limited cof =) mwesys_generation_7 rpt
. 21 | ex2_time_limited sof i3] 1o
Bt o rpt ex2_time_limited soi ) mygeys thesy
42 jidi @ mysys bat
Tap-level Maodule , 72 map it W] myssys.cov
*1- <2 map smsg &] mygsys html
Verilog Simulation Files FANE R 32 map. SUmMEry MOy S oeys
These files will be produced when & Yerilog simulstion mocel is penerated. . d 1. L
Qutput Pth Source File Type Aitril ‘é R, sen7 v 1H(D)
R pegiz N FETE it

¥ il Analyze Synthesis Files ST & A2, sela st E R R, 5
it Close 1] 3] = gm#5 St 1M

= I ‘o Al
File Templates

Component Type | Files | Parameters | Signals | Interfaces

b About Files

Synthesis Files
These files describe this component's implementation, and will be created when a Quartus | 2ynthesis model is generated.

The parameters and signals found in the top-level module will be used for thiz companert's parameters and signals.

Output Path Source File Type Attributes

Verilog HDL Top-level File

+ - Analyze Syrthesis Files

Top-level Modulg | sey7

[:-! Analyzing Synthesis Files Completed 1
Verilog Sim

- I —

JE—

Theze files @ Info; programming logic devices manufactured by Aftera and sold by I
Output Path @ Info:  Altera or itz authorized distributors. Pleaze refer to the

@ Infa:  applicable sgreement for further details.

@ Info:  Proceszsing started: Sun Feb 1010:15:31 213

@ Info: Command: guartus_map not_a_project --generate_hdl_interface=0: iy fpgaDl _SF_EPSCidesign

@ Info: Guartus Il 32-bit Generate HOL Interface was successtul. 0 errors, O vwarnings

@ Infa:  Peak virtual memary: 243 megabytes

@ Info:  Processzing ended: Sun Feb 1010015032 2013

i @ Info:  Elapzed time: 00:00:01

@ Infa:  Total CPUtime (on all processors): 00:00:01 -
4 1 »

m

VHOL Sinwul
These files () Analyzing Synthesis Files Completed. 0 Errors, 0Warnings
Output Path

Cloze

Parameter T[], FEEXIRAIMLALAACHSH 7 ¥ Parameter M &, AL FEAEL
PR E. Bk, PR, AT Edit 20025 2 EH0H .
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H Component EAdItor - seqgy__hLtel™ E

File  Templates

Component Type | Files | Parameters | Signals | Interfaces

b About Parameters

MNathe Default ... Edit..] Tvpe Graup Toaltip
SEG_MURMO 63 1 }ogic ve... -
SEG_MUMA 6 [T }ogic ve... =
Parameters: ceo wumz 91 1 ogic ve...
SEG_MUM3 79 [T }ogic ve...
SEG_pUNME 102 1 }ogic ve...
TR kLIS LEIL] F1 Lmis o l

Presies the GLI ..

Signals B BT W1l T, 36 LA SR 1T LAY =38, — R RGheblf , nd
B clk MR rst ns 532 RS AMBRFN B S5, WEBAISEN seg_db. seg_cs,
B 2802 Avalon-MM #2111, U1 sys_cs_n. sys_wr_n. sys_wrdata. iZJUHH) Interface
1 Signal Type TG ZMUIE TR E « E Interface FIH, FERMNEIE B V51K
news<JET, B VAL 11 55— B 6 4 BT

Component Type | Files | Parameters | Signals | interfaces

b About Signals

Iare Irterface Signal Type Wickth Direction
clk clock_sink clk 1 input
rst_n reset_sink reset_n 1 it
seq_db conduit_end export I output
seq_Cs conduit_end export 4 output
SYS_CS_N avalon_slave chipselect_n 1 input
SYS_Wr_n avalon_slave write_n 1 input
sys_wrdata avalon_slave writedata 16 input

)G 1E Interface FCE UL, 23/ E W B s s &

(F28) EIL 11 AU R A T, IR (R
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Component Editor="seqy_hurtcl™

File Templates

Il Component Type | Files | Parameters | Signalsl Interfaces |

b About Interfaces

-~ [reset_sink* (Reset nput) |

Mame: |reset_sink Documentation

Type:  Reset Input

Azzociated Clock: | clock_sink

m

4
! |' Parameters

"~ Block Diagram

Azzociated clock: clock_sink

reset_sink Synchronous edoes.  peszzert

reset_sink
st_n

freset_n

rull

¥ "clock_sink™ (Clock Input)

b "avalon_slave" [Avalon Memory Mapped Slave) b

| H Component EQitor = seqgy_hw.Lelt

File Templates

| Component Type | Files | Parameters | Sigrals | Interfaces ‘

b Ahout Interfaces

F "reset_sink™ (Reset Input)

1' “clock_sink" (Clock Input) i

Matme: |c|ock_sink Documentation

Type: | Clock Input

: |' Parameters |
Clock rate: [ |

|' Block Diagram

m

clock_sink

clock_sink]
Ik

fclk

null

b "avalon_slave™ [ Avalon Memory Mapped Slave)

b “conduit_end™ (Conduit)

(F28) EIL 11 AU R A T, IR (R
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I T “avalon_slave" (Avalon Memory Mapped Slave) I

Mame: |avalon_slave Documentation
Type:  Avalon Memory Mapped Slave
Azsocisted Clock: | clock_sink

Azsociated Reset:

" Block Diagram |' Parameters |

Hold:

avalon_slave |7 Timing |
Setup: 0
avalon_slave| Read wait: |4
¥S_CS_N . .
37“ = chipselect_n Wirite wait: |5
e wiite_n
2

ixs_wrdata[ﬂs 0] wiitedata

o | Timing units: | cycles

|’ Pipelined Transfers |

m

|' Read Waveforms |

clk
write_n
chipselect_n

readdata e

|' Write Waveforms |

clk

write_n _\
chipselectn  \
writedata )00

ﬂﬂ

i1 Component Editor - seq 7. hvrtel®

File Templates

Componert Type | Files | Parameters | Signals | Interfaces

b Ahout Interfaces
F "“reset_sink" (Reset Input)
¥ "clock_sink™ (Clock Input)

* "avalon_glave" (&valon Memory Mapped Slave)

|~ “conduit_end" (Conduit) -}

Matme: | conduit_end Documertstion
Type:  Concuit

Agsociated Clock: | clock_sink

Aszzocisted Reset:  reset_sink

~ Block Diagram | |' Parameters

associatedClock: |qock sink

conduit_end sssociatedReset |reset_sink

conduit_end

export
export

SERCETTH AT I B2, kil Finishe BRI, JATTEBIWEFR, 1€ Project % 1 —
A~ seg7 4T, X IATNINIZ BN o

(CEZ) s 11 BN R BRI T o, IR 2.7
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| H DSYs - Myqsys.qsys (Diymyrp

| E Seqd - seqi_ U

seqg7
Megateors” 207

Component Likrary

File Edit Zystem Yiew Tools Help

X|

X
T

Documertation

|v Block Diagram

4
|" Parameters

[[] Shaoww signals

segr_0

onduit

seq?

SEG_MUNMO:
SEG_PMLURT:

SEG_NUMZ:

SEG_MUNMT:
SEG_MLUIME:

SEG_NUMS:

SEG_MUMA;
SEG_MUME:
SEG_NUMC:

SEG_MURMD:

SEG_NUME:

SEG_MUNMF:

Q03T

0006

=05k

eset_sink SEG_NUMZ: |5
‘-—-—-—-—-—-—resﬂ
ock_sink ok SEG_NUM4: |1 00000055

E\ralon slave SEG_NUMS: 005
avalon
onduit_end SEG_NUME: | 1.7/

0007

0071

=061

Ox077

0x07c

Ox039

Ox05e

Ox079

0071

Cancel

Finizh

FE AT A Interval Timer S IE B2 204F, W EWEFT/R, 1s 1 Full-featured £,

(CE2) S U1 “HIER R R

Moo, R I, 7
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e ot e e

4 X

Project “ Interval Timer

H QNewcomponent.. Megotora altera_awvalon_timer
@ seqg?

b-System [~ Block piagram |
Library

|' Timeout period

: Show zignals
[ -Bridges o o

Ii>"C|DCk and Reset
- Configuration & Programming timer_0
b -DSP

Petiod: 1

Lnits: =

-Embedded Processars Ik in [* Timer counter size

-Irterface Protocols fock  intemupt Courter Size: |33
~Memories and Memary Controllers reset

~Microcontroller Peripherals 1 |' Hardware options

—

51 ~Peripheralz Presets:
a-Debuy and Perfarmance attera_awalon_timer
- @ Awalon-ST Data Patte

Full-festured

|' Registers

+ Avalon-5T Test Patte
+ Performance Countey
@ System 1D Peripheral
a-Display
@ Character LCD

* Output signals

- @ Pixel Converter (BGR
@ Wideo Sync Generatg

4-Microconiroller Periphetals

ulnter'-.-':al Timer l

- @ PIO (Parallel 1127

o Vectored Interrupt Co

AT seg7 AUMFHIAFRN myseg?, HEHUERTERLIMEN timer. SREWIEIFIR, 7E
Connections FOMABAT 8 O fifchF &4z, JUHEE R myseg7 AF conduit 55, T2 pih
Export %S NAE 5, ARG %405 582 Dy 7 8 B T A8 10 i dRic .

() s 11 “HER RN AR R R T, AR B E EEE.”
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¥ = CIK

clk_in C
o clk_in_reszet Feset Input clk_0_clk_in_reset

— clk Clock Cutput
S clk_re=et Rezet Cutput
Il B sysid_qsys Syatem 1D Peripheral
clk Clock Ingput
reset Feset Input
o] control_slave Levalon Memory Mapped Slave
M E pio PIC (Parallel 1000
clk Clock Input
reset Reset Input
*—o— =1 Avalon Memory Mapped Slave
=T external_connection Concuit Endgaoint pio_0_external_connection
M E jtag_uart JTAG UART
clk Clock Input
reset Feszet Input
—— avalon_jtag_slave Awvalon Memory Mapped Slave
Il B onchip_mem On-Chip Memory (RAM or RO
clki Clock Ingput
=1 Avalon Memory Mapped Slave
reset Feset Input
M E nios2_qsys Mioz Il Processar
clk Clock Input
reset_n Reset Input
data_master Avalon Memory Mapped Master
e instruction_master Ayalon Memory Mapped Master
— ftag_debug_module_re... [Reset Output
ftag_debug_module Ayvalon Memory Mapped Slave
T custom_instruction_m... |Custom Instruction Master nios?_gsys_0_custom_i...
Il B sw_pio PO (Parallel 1020
clk Clock Ingput
reset Feset Input
L e 4 =1 Avalon Memory Mapped Slave
= external_connection Conduit Endgoint sw_pio_external_connec...
™ E myseg? =egT
clock_sink Clock Input
reset_sink Reset Input
=T concuit_end Concuit LEEEET conduit_end |
o avalon_slave Ayvalon Memory Mapped Slave
M B timer Irterval Timer
clk Clock Input
reset Reset Input
*—— =1 Avalon Memory Mapped Slave

B JEAE AR ECE S timer ZH7F00 1IRQ U, HHBLAIE 7R /b A0, midve el
N, ARIRIZANHMBE TP LSE

0=z00000000 |0z00000001

D=z00000000 |0z0000001 £ —

() s 11 “HER RN AR R R T, AR B E EEE.”
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clk
[clock_sink] 000000000 |0z00000001
[clock_sink]

clk
[=k]
[=lk] s 0x00000000 O0=z0000001f

SEAHANINECE S, s SR System=> Assign Base Addresses JEAT i HEH T H
)5 ic. fehhokE] Generation U, sidifi F A1 Generate %84 1T R4t .
f£ Generation ', Y] Simulation ZhfiE, BEABRMNTHAANE seg7 A 1 HARRL, W]

BELE Generation I 24l 4 .

System Corterts | Address Map | Clock Seftings | Project Settings | Instance Parameters | System Inspector | HDL Example | Seneration

~ Simulation

Creste simulation macdel: Mane

Creste testhench Gieys system: Mane

Creste testhench simulation model:

|' Synthesis
[V Create HDL design files for syrthesis

[V Create block symbal file [ bhsf)

[~ output Directory

Path: D imyfga DK _SF_EP3Cidesignipriiex 1 imvgsys

Simulation:

Testhench:

Syrthesis: [ vy fpoaiDk_SF_EP3Cidesignirite 1 ysysisynthesiss

6.9.4 BHL RS

1F Qsys [f) HDL Example #, FATTAT LA copy IXA RGHIALARMR, SR)5 paste F TFEY5AY
b ORISR . TRETZ YRS 4 R o e LED_PIO A i TR A R e S 4 A T
S, UK RS, CRRX 41 A TR A s
module ex2(
clk, rst n, led,
SW_pio,
seg db, seg cs
)
input clk;

(F28) EIL 11 AU R A T, IR (R
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X T HIS N R B s 1) T, BRI AR T A B o FRAT A — 2 AEZEAE pin assignment
TG, AT AN A B R A BE V. $TJF Quartus 1 RSEERAE View > Utility

Windows=>Tcl Console,

""" ) LR LT RS F E'_‘ E
- D fmyhpgaDE_SE_EPSLAdesigny:

Assignments  Processing  Tools  winc

]

M Project Mavigator alk+0
{ @% Mode Finder alk+1
"‘\‘ Tcl Console
P | Messages Alk+3

|F‘r-:ujeu:t Mavigatar

Enkity

Cyclone [IL; EP3CSE144CE | B Status Alt+4

a B gyp ;E & change Manager &lk+5
sld_hubeauto_hub @ Tasks alk+a

WE TR, 7E Tel Console M A\ LL R JHIAS :

(E£8) R L 11 “HUR AR R T I, R R
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AHRESGE ] RO AR 2598257 ST B ]

-

set location assignment
set location assignment
set location assignment
set location assignment
set location assignment
set location assignment
set location assignment
set location assignment
set location assignment

set location assignment

; tuartus IT Tol Console

® | |iclr zet location assignment
tols set_location assignment
tol= get location assignment
tols set_location assignment
tol= get location assignment
tols set_location assignment
tol= get location assignment
tols set_location assignment
tol= get location assignment
tols set_location assignment
tol= get location assignment

. set_location assigmment

PIN 87 —to seg cs[1]

PIN 100
PIN 120
PIN 115
PIN 121
PIN 126
PIN 124
PIN 119
PIN 114
PIN 125

—to
—to
—to
—to
—to
—to
—to
—to
—to

seg cs[0]
seg db[7]
seg db[6]
seg db[5]
seg db[4]
seg db[3]
seg db[2]
seg db[1]
seg db[0]

PIN 99 -to seg ew=[3]
PIN 98 -to seg cs[a]
PIN 87 -to seg ew=[1]
PIN 100 -to
PIN 120 -to
PIN 115 -to
PIN 121 -to
PIN 126 -to
PIN 124 -to
PIN 119 -to
PIN 114 -to
PIN 125 -to

seg cs[0]
geg db[7]
seqg dh[6]
geg dhb[5]
seqg dh[4]
geg db[3]
seqg dh[Z]
geg db[1]
seg_db[0]|

FATATLL G Pin Planner F A I BCT O,  TE A FRATIIIAS B 23 L o

Mode Mame

I seq_cs[3]
I seq_cs[2]
4 seq_cs[1]
4 seq_cs[0]
4 seq_db[7]
4 seq_dbls]
4 seq_db[S]
I seq_dbl4]
I seq_db[3]
4 seq_db[2]
4 seq_db[1]
4 seq_db[o]
= 5w pio[2]
= s piof1]
= sw_pio0]

<<new node ==

Direckion Lacation
Input PIMN_ =22
Oubpuk PIM_Z5
Input PIM_91
Cbpuk PIN_99
Cbpuk PIN_S95
Cubpuk PIN_57
Cubpuk PIN_100
Cubpuk PIN_120
Cubpuk PIMN_115
Cubpuk PIMN_121
Cubpuk PIMN_126
Cubpuk PIM_124
Cubpuk PIMN_119
Cukpuk PIM_114
Cubpuk PIMN_125
Input PIM_105
Input PIM_ 104
Inpuk PIM_103

I T2 A TRE C2XT I B 2901, A B AR A L, T AR BT EA 3k

() s 11 “HER RN AR R R T, AR B E EEE.”
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MTE RS A TRERD AT S8l i a, T RLSEREZE R sof SO T3 SF-CY3 H AR H

6.9.5 IHLRIE

A MAT R R 58, 2% 5.1 WA — Blank FIBURC TRE, fird4 ol seg7_prj.
UEAh, 4777 BSP Editor, [AIFEZ% 5.0 TOWHAIF TREAACADMELET . 75 BSP b, RILZ T
BEAT A, B sys_clk_timer T Value A ZUEFEFATHAS NN timer 415, B0 3RATTHY
AT S o U B AN A F R DI RE o

[File Edit  Tools Help

Main | Software Packages | Drivers | Linker Scripk | Enable File Generation | Target BSP Direckary

SOPC Information file:  DimyfpgalDE_SF_EP3Cidesignipriiex 1 0imygsys, sopcinfo
CPU name:  niosZ_qgsys
Operating swskem:  Altera HaL Version: | default
BSP target directory:  DiimyfpgalD_SF_EPSC)designipriigxlisoftwarelseg? _pri_bsp

:A---Cpmmun o hal
a-hal
-gnatle_gprof MNarme: hal.sys_clk_timer
~gnable_reduced_device_drivers
-gnakle_sim_optimize Walue:
-gnatle_small_c_library

~stderr

~stdin
~stdout

Description: Slave descriptor of the system clock timer device. This device
provides a petiodic interrupt ("tick™) and is bypically required Far
RTOS use, This setting defines the walue of ALT_SYS_CLK in
system.h.

m

a-finker

enable_exception_stack
“@nable_interrupt_stack
wception_stack_rmemory_region_n
wceplion_stack_size
§----interrupt_stack_memory_region_na
interrupt_stack_size

a-make v

fJr AN R T —A> C ARSI main.co £E main.c SCHFFREIA LU AU

/*
* main. c
*
* Created on: 2013-2-9
* Author: Administrator
*/

#include “alt types.h”
#include “altera avalon pio regs.h”

#include “altera avalon timer regs.h

#include ”“sys/alt irq.h”

() s 11 “HER RN AR R R T, AR B E EEE.”
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6.10 T Qsys FJ NIOS II 3£ 6——AD/DA ZH 4

6.9.1 ThgeHiA

BT R IRAT ST AD M DA B Iz, AT EAT 1 e 2K P AL 4l
P53 AU Avalon 12k AT s T R MANL, SR 5K AAT 1AS N2 Qsys R e o H (R Pt 1
SESIHL D RE AR 7 5. DAC LA AN BT L 18 PRV RSN, I IR 0 i e sl 2326 L s 1
(ORI e, TR E T DA SR i i 43 B IE B AD G5 (K N iy Bk i e 4
SF-BASE A4/ P3 (1) PIN2 Fl PIN3), [Kith DA o5 (s B 540l o R AR 25 ADC 85 e hy
T FR B A5 0] NIOS 11 AR AS . 5283041135 JTAG UART SN T EI) AD SRATRLAU HL F
I HIXAME 22 BRI . XA DA/AD R G R B s =& .

(E£8) R L 11 “HUR AR R T I, R R
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IIIIIIIIIIIIIIIIIII|HHHHIHHHHHIIIIIIIIIIIIIIIIIIII

System Interconnect Fabric

CLK_RESET

DAC5571 i> TLC549

6.9.2 Hf4wEE

B H ex11 TREKHEN SCIEE, 2044 0 ex12. 3245 42 U1 ex8 Fll ex9 L% H 3% R 1) Verilog
AR ex12 HIET, Ay nlEAAT T E Ay 444 ade_ctrlv (ex8) F dac_ctrlv (ex9). ZRJEXF
MOATTREAT i, IS IRt AT 142 01 avalon 2@ . RS UTT .

(E£8) R L 11 “HUR AR R T I, R R
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6.9.3 ZHEARIN

77T ex12 Hax T A Quartus I TRE, JEA Qsys fidE St e i FA 1470 735 n AD 41
DA . n b—5FR, MM ) New Component #4411, 7£ Component Type %
IS, i\ Name #1 Display name 4 %K4 adc; 7E Files BT, ¥NIN ex12 H3X R
adc_ctrl.v 301, 8235 it Analyze Synthesis Files %41, 528454 inJG, {E Top-level Module

T FEFTR NSO ade_ctrlv, WETFTR

(E£8) R L 11 “HUR AR R T I, R R
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Componert Type | Fil22 | Parameters | Signalz | Interfaces

b Apout Files

Synthesis Files

These files describe this component's implementstion, and will be created when a Guartus | syrthesis model is generated.

The parameters and signals found in the top-level module will be used for this component's parameters and signals.

Source File Type Attributes

Cutput Path

Verilog HOL

Top-level File

Comporent Type | Files Parametersg

b About Signals

Mame Interface Signal Type Direction
clk clock_sink clk 1 input
rst_n reset_sink reset_n 1 inpLt
adc_data conduit_end export 1 input
adc_cs_n conduit_end export 1 oLtk
adc_clk conduit_end export 1 output
SYs C=S_N avalon_slave chipselect_n 1 inpLt
sys_rd_n avalon_slave read_n 1 input
=y=z rddata avalon_slave readdata 1 oLttt

HEN Interfaces UM, B 46H] LA 47 A1) Remove Interfaces With No Signals %411,
AN FH A I B TR o R oxe 88N 1 40 e B s (A i

T “clock_sink" (Clock Input)

Mame: |clock_sink Documentation

Type: | (Sl HpTall
4
* Block Diagram | K |' Parameters
Clock rate: |25000000
clock _sink
clock_sinkg

B o

null

(F28) EIL 11 AU R A T, IR (R
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T "reset_sink" (Reszet Input)

Mame: |reset_sink Documentation
Type: |Reset Input

Azsocigted Clock: | clock_sink

4
~ Block Diagram | ¥ |' Parameters
Azzociated clock: clock =zink
I.ESEt—Smlﬂ Synchronous edoes: |[§
reset_sinlg
kL reset_n

null

T "condurt_end" (Conduit)

Mame: | conduit_end Documentation

Type: | [alglell)s
Az=ociated Clock: | clock_sink

Azsocisted Reset. reset_sink

4
~ Block Diagram | K |" Parameters

azsociatedClock |clock sink

dui 0
conduit_end azsociatedReset |razat sink

conduit_end

export
export

export

() s 11 “HER RN AR R R T, AR B E EEE.”
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¥ "avalon_slave" [ Avalon Memory Mapped Slave)

Mame: | avalon_slave Documentstion
Type: | Avalon Memory Mapped Slave
Aszociated Clock: | clock_sink

Associsted Reset: | (=== =01

4
"~ Block Diagram | [ |' Parameters |
avalon_slave " Timing |
Setup: 1
avalon_slave| Read wait |5
ys_cs_n lect n ’ .
vs_rd_n & = Wirite wait: g
read_n
ixs_rddata[?..o] readdata Hald: 2
null Timing units: | Cycles

| * Pipelined Transfers |

|' Read Waveforms

clk S [ S I

read_n \ /
chipselect_n \ f
readdata Joo X

| * Write Waveforms

| " Deprecated |

|" Deprecated

[] Mon-waolstile storage

[] Can receive stdoutistoerr

[] Memory device
Slave addressing: MATIVE

Avalon_slave [f] Parameters " |/ A R FF I TR0 & AT AAS RO e &, BRIARITT .

BATFFR ity New Component fll# dac 41ff. 7 Component Type Zw’H T, A
Name FlI Display name %4 dac; 7F Files JUHI, ¥ ex12 H3g FI¥ dac_ctrlv SO, 4%
# Riihi Analyze Synthesis Files %41, 5EZRH JCIRIG, 1E Top-level Module HHI%EH£EHTN N )

AF dac_ctrlv, WIEFTR.

() s 11 “HER RN AR R R T, AR B E EEE.”
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Component Type | Files | Parameters | Signals | Interfaces

b Ahout Files

Synthesis Files
These files describe this component's implementation, and will be created when a Quartus | synthesis model is generated.

The parameters and zignals found inthe top-level module will be used for this component's parameters and signals.

Output Path Source File Tvpe Attributes

dac_ctrl.y Verilog HOL Top-level File

+ - Analyze Syrthesis Files

Top-level Module: | SEYET

Parameter UL, [AIFEENIY Edit 2 FIATA/2)i%; Signals U, FCEWEIR.

Component Type | Files | Parameters | Signals | nterfaces

b About Signals

Mathe Irtetface Signal Type Waickth Direction
clk clock_sink clk 1 ingt
rst_n reset_sink reset_n 1 ingt

scl condurt_end export 1 aLtpt
sda condurt_end export 1 hiclir
SYS_CS5_N avalon_slave chipselect_n 1 input
SYS_Wr_n avalon_slave write_n 1 input
sys_wrdata avalon_slave writedata 16 input

HEN Interfaces TLIHI, 1 5¢H PS4 T A Remove Interfaces With No Signals %41,
BE AN FH R G B IR o B2 0 8N 422 11 e B B s 1) 4

T “clock_sink" (Clock Input)

Mame: | clock_sink Documentation
BN =l Clock Input
4
~ Block Diagram | ¥ |' Parameters
Clock rete: | 2500000
clock_sink
clock_sink
ﬁlki clk
null

(F28) EIL 11 AU R A T, IR (R
214


http://myfpga.taobao.com/�

FERLHiE ARG TRBOT KR 252822 I BT
VAT EREEE: http://myfpga. taobao. com/

T "reset_sink" (Reszet Input)

Mame: |reset_sink Documentation
Type: |Reset Input

Azsocigted Clock: | clock_sink

4
~ Block Diagram | ¥ |' Parameters
Azzociated clock: clock =zink
I.ESEt—Smlﬂ Synchronous edoes: |[§
reset_sinlg
kL reset_n

null

= “conduit_end" (Conduit)

Mame: |conduit_end Documentation
Type: | Conduit
Aszociated Clock: | clock_sink

Aszsociated Reset

~ Block Diagram | ¥ |' Parameters
associatedClock: | clock =ink
conduit_end sesocistecReset: [ioast ok
conduit_end
export
export

() s 11 “HER RN AR R R T, AR B E EEE.”
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T "avalon_slave™ (Avalon Memaory Mapped Slave)

Matme: |avalon_slave Documentation
Type:  Avalon Memory Mapped Slawve
Associated Clock: | clock_sink

Azsociated Reset: reset_sink

: | ! Parameters |

~ Block Diagram

avalon_slave " Timing |
Setup:
avalon_slave Read walt:

WS_CS_N .
chipselect_n i it:

mon g ' Write weait:
write_n

s_wrdata[7..0] rtedata Haldl:
null Tirning units: | 5%

| " Pipelined Transfers |

| " Read Waveforms |

|' Write Waveforms |

clk N I Iy

write_n \ /
chipselect_n _‘L /
writedata oo X
|" Deprecated

[] Mon-waolstile storage

[] Can receive stdoutistoerr

[] Memory device

Slave addressing: MATIVE

5E% adc AU dac ALAFRIB)E, FRATATLAE S, 7E Component Library FHILT A
BRI AAE . 3B HIS IIX AN A 2] Qsys RGEH .

Component Likrary

> p
Project

----- i | New component..

=T

@ dac

-0 =meqd

I::----S':.fstem

Ko I AN HS I A4, 0 B iy 44 4 myade Fil mydaco [ IsE6HAT T clocks reset DL
K avalon_slave #4715 4;, JF H 51 H 2 conduit_end fldr ik & . WK s,

() s 11 “HER RN AR R R T, AR B E EEE.”
216


http://myfpga.taobao.com/�

Fephilg ARERREUE ] TRBOT AR 42857 S EEH]
VAT EREEE: http://myfpga. taobao. com/ k.
Use  Connections Mame Description
M B clk Clock Source
C— clk_in Clock Input
o clk_in_re=set Reset Input
- clk Clock Output
e clk_reszet Reset Output
M B sysid_gsys =ystem ID Peripheral
L clk Clock Ingput
L & reset Feset Input
———> control_slave Lwalon Memory Mapped Slave
L] E pio PO (Parallel WO
L clk Clock Input
L & reset Reset Input
—CO—T> =1 Lwalon Memory Mapped Slave
o= external_connection Conduit Endgpaint
| E jtag_uart JTAG UART
L clk Clock Ingput
L & reset Feset Input
»———> avalon_tag_zslave Lwalon Memory Mapped Slave
M = onchip_mem On-Chip Memory (RAM or RO
L clk1 Clock Input
> =1 Lwalon Memory Mapped Slave
L & resetl Reset Input
M E nios?_qsys Mios 1| Pracessor
L clk Clock Ingput
L & reset_n Feset Input
F : data_master Awalon Memory Mapped Master
F : instruction_master Awalon Memory Mapped Master
! fag_debug_module_re.. |Reset Output
| B e E— fag_debug_module Lwalon Memory Mapped Slave
H custom_instruction_m... |Custom Instruction Master
M = nyadc aolc
L clock_zink Clock Input
L & reset_zink Reset Input
o= conduit_end Conduit
— T avalon_slave Lwalon Memory Mapped Slave
M El mydac dac
L clock_zink Clock Ingput
L & reset_zink Feset Input
o= conduit_end Conduit
— avalon_slave Lwalon Memory Mapped Slave
M E s=w_pio FIC (Parallel [0
SN INECE S, s S ALY System—=> Assign Base Addresses JEAT i EH H T H

i, Hh k3] Generation UL, sithAT R A1) Generate F48EA: HT R 4¢ .

1F Generation H, [AJFEIE K] Simulation HifiE .

6.9.4 Bl RS

712 Quartus I TREMBUZSCAFA, BEACREITT, BIFTR N AD/DA it &
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S ECHTS I I, T LLFE Pin Planner HH43C, AT LAFE Tel console 7 I H I AW R 1)
B B3 TC AR«

o TREM A1, SRJEHG sof SCAF TR HAriR o $ERERSIER, 16 FHAHAIA SF-BASE
B I P34 BEf#) PIN2 FIT PIN3 FHIBRZR 445 T .

6.9.5 ¥F{44miz

7T EDS, LL ex12 TF%E H 3% FH) mygsys.sopcinfo M AE{FUKEY, SBHrat#cf: TR, sk
adda_prj. {ENH T FHE— main.c K. AL R,

(E£8) R L 11 “HUR AR R T I, R R
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77T BSP Editor, MUAUASETT, (2R AN B Py LA B AN E R4 -

(F28) EIL 11 AU R A T, IR (R
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“ Effftzlggjsmm [ enable_reduced_device_drivers
- [ enable_sim_optimize
—enable_gprof )
-gnable_reduced_device_drivers M enable_small_c_library
--anable_sim_aoptimize stilerr:
—anable_small_c_library
- 3 jtag_uart
-stdin 1
—etdout stdin:
-ays_Clk_tirner jtag_uart
~timestarnp_tirmer
a-finker stdout;
i-gnable_exception_stack )
E----enable_interrupt_stack tag_uart
‘-gxception_stack_memory_region_n .
E----E}{ceptiun_stack_size =Ll TmER
Finterrupt_stack_mernory_redion_na timer
Lejnterrupt_stack_size >
L 1 * timestamp_timer:

76 H bR _E Run Bk BATTEALL S, #4114 F £ EDS ¥ Nios Il Console HH AT FFT El)
AD/DA ¥ Ja i, Ea—38 SIbRN, FRATATLUE 2 D9 F5 78Tt /2 AR 4 AT 1
FIABEAEL L S AN ) S 1 DA

[“_ Prablems | +% Tasks | &l Console | = Propetrties fﬁ*Debug E-ﬂNins II Console &3

adda_prj Mios | Hardware configuration - cable: USB-Blaster on localhost [USB-0] device 10 1
Trite Pmalog ¥Yalue = 162, Read Analog Yalue = 1bg

frite Analog Value = 163, Eead Analog Walue = 163
frite Analog Value = 184, Bead Analog Value = 1584
frite Analog Value = 165, Eead Analog ¥alue = 1G5
Write Analog Value = 166, Bead Analog Value = 1BE
frite Analog Value = 16T, Bead Analog Value = 167
frite Analog Value = 168, Eead Analog Value = 163

7 SF-LCD TR IF RKI6E

7.1 e 5 REENH

7.1.1 EEIMIE R R B E R

SF-LCD FMx = HEAMSE O M LT RE IR W R 3.

S A EETRE

(F28) EIL 11 AU R A T, IR (R
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32PIN [ OUPLLN i A& HI T SF-LCD A ERIAAAMEL S SF-CY3 A%/ A IE

S4PIN [1) FPC 4fiJs M TEREA SR A 3.5 PR AW BE .

oL T RT9293 I 774 3.5 <0 BRI G L .

fu#5 e 2 HI2% AW2083 T PR BE At B RO L R R AR RN . H T LR AR %

BB S B B s

OUPLLNH FE T B ) feh B BF = L 88
AW2083H8 %%

B A RT9203 B %

FPCi P

e =

)
W

N T

32PIN [f] OUPLLN #i s JE FE P A P T ois o 23 A FH T3 B2 3] SF-CY3 K% Lok 1) 4 A P33

VCCS P2 VCCS

e T
PN_EPGM:”” TI03EN ; : 1CD B0 ||'Dﬁ?iﬂia4
PI_33 LCD Bl S 1CD B2 PIN_0
PDN_79 LCD B3 EE LCD B4 PIN_77
PIN_76 LCD_GO 11 LCD_Gl PIN_75
PIN_T4 LD G2 5 1= LD & PIN_73
FIN_72 (D G4 L 1s ICD G5 PIN_71
PIN_TO LCD_RD = LCD_R1 PIN_60
PIN_68 LCD B2 1 0 LCD_B3 PIN_67
PIN_66 ICD 54 3 TCD H5Y PIN_65
PIN_64 LCD VSY = = LCD CIE PIN_60
PIN_50 AWSCL 3 3 AWSDA PIN_58
PIN_55 AWIEG =

27 28

DGI\'D-|”7 9 30 :—“|Dca«m
VCC33p—— 31 32 —|VCC33

CQUPLLNS00]1-383210004A

S54PIN ] FPC #fiJ iE ANEI 7. 3XAN LCD AYERBh4: 5 L K.

(F28) EIL 11 AU R A T, IR (R
222


http://myfpga.taobao.com/�

FERLHiE ARG TRBOT KR 252822 I BT
VAT EREEE: http://myfpga. taobao. com/

B &% D
1 VBL- LED FOLHE
2 VBL- LED FOLHE,
3 VBL+ LED 15t LU
4 VBL+ LED 15t LU
5 Y1 fufsifE: L.
6 X1 fndsihe: Ao
7 NC ToiEH.
8 RESET# (CEL=E AN
9 SPENA SPI 4% I Bl A e 5 o
10 SPCLK SPI 2 LIEs AN
11 SPDAT SPI B 15 5 .
12 BO RERVE I DA
13 B1 RERVE/EE VAN
14 B2 RERAE I VAR
15 B3 RERAE /I VAT
16 B4 ARG CITE A
17 BS AL 5.
18 B6 O 6.
19 B7 OB 7
20 GO ax (B AL 0,
21 G1 B AL 1.
22 G2 RO 2.
23 G3 RO 3.
24 G4 LR 4.
25 G5 LA 5.
26 G6 RO 6.
27 G7 RO 7.
28 RO ARGR{ CTI VAR

() s 11 “HER RN AR R R T, AR B E EEE.”
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29 R1 EARGR 1 C/ T DA

30 R2 ZLOHHEAT 2.

31 R3 ARG CTI VAT

32 R4 ARGER A CIT VA

33 RS ARG CTI VAT

34 R6 ARGR{ CTI VAP

35 R7 ARGRC/H VAV E

36 HSYNC (CEZ R

37 VSYNC WylR G S .

38 DCLK BREHE B R B

39 NC A%

40 NC A%

41 VCC Hrr Wi

42 VCC Hrr Wi

43 Y2 flfsifE: T

44 X2 flfsi g /o

45 NC NS

46 NC NS

47 NC ANEH

48 IF2 Heym A e I
49 IF1 Hell i A A
50 IFO Hell A A
51 NC A% .

52 DE BN ERe.

53 GND B

54 GND PGSR

BATAT LR R P G S O T8 SR 5581, W1 RESET. SPENA.
SPCLK. SPDAT. Rx (x A 0 %Il 7). Gx. Bx. HSYNC. VSYNC. DCLK il DE. M55 FH

feli W Bdlasy LCD IR, XA, EAEITARERIAER] EVE? AR, HSHr

(F28) EIL 11 AU R A T, IR (R
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A1 X LCD ) datasheet, FATKILEIRAL T M EtL4T7750 A ILAIIFT RGB Hidl
14, A CCIR601/656 457 3o Hij i W KA I IS — L8, 15 2 i Bt B 2 v — 18, f%
B P A SEART B, AT ST ) TR A2 AT I A o oy T L AR B 1 5 o 24bit 1

WAt U A ME R R ERE AT LLE7R 2 1 24 YO Rl RITEH Pt i) 1600 J1 ¢4 ANt SEbs -
AR L IX 24bit HiLk, AT 16bit (1, FEA B AMRESE DLW 4Im T .
DL, AEREATIEER b, AT T A B s AR A B, A RS D HUE 407 5  SPENAL SPCLK
SPDAT s SPI 4% 11, Fl 145 LCD f)—Lei il ey fr e 5 8l , A7 L8000 I 5 24 4E LCD B ]
P DV SE A A B E A, A IR AN T 2, DRI FRATT PT AN 6 8 2
TXUBE R B (A4 ) BE T LU HSYNC/VSYNC A5 (FRATTI e s A T i), oy
LUFH A7 DE .

BN, MNESB R E T AL, AHR T IFo. IFL. IF2 AR, AT

T E DAL BB AR AL T 30, ASERCSRADFT RGB Bttt . =28k
B RS SR O, B S, W0 YL, XT. Y24 X2, XU MR A0 T T L W B e
FUREEAT T it . S DU CURHIEEE T, B vee (42 3.3V) I GND 55, &5 KLy
JERLUR, BT VBLHAT VBLE 5, X EEAE B TR TR O RUE LR R 19.8V LR Bk
ITftH

R

iy

v-:-_fl:-_."-.s Pl
. . 41 12
_T_ _T_ o] VICC B0 [—3
C1 ——2 YOO El 13
0. uF/50W | 0. 1uF/500W g; 15 LCD BO
VBL. 1 16 LCD Bl
Ve s = ! 7 ::% gf 17 1D B2
DD VBL+ W - B; 18 L(D B3
T 4 | vmre gy [ 19 LCD B4
4
10E/5% Go |20
g - 1
+C4 e 2] g E?“T—” Gl 2 1LCD GO
o VICC3.3| SPEMNA G
10uF/6.3V 10 S | 23 LCD Gl
7| SPCLE B SrTroo
SPDAT G e
Gs |25 LCD G3
= TCHY+ 5 | < G6 | 25 LCD G4
DEID TCE- I s 7 | -27_ICD G5
ICHY- 43 | 5o '
TCEN+ # |5 —- :g
Rl [—=
p BT
48 | ps |31 LCD RO
Y IF; ps | 32 LCDEI
0| o g5 | 23 LCD E?
g | 34 LCDE3
2 | e p7 | 32 ICD R4
53 . 36 LCD HSY
= @D  HSYNC [
S | 3@ vsyne |27 LCD USY
I DOIE |28 = 1LCD (1K
= S
- P 0
DEND L0335
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LCD NP eE 6 AN LED B IBE, B/ LED [U%515E F /& 3.3V, HLyfi & 20mA. R,
FLOKANIX 6 4™ LED 75 2 19.8V/20mA [IHLE . FRATTI R Gk N\ e 5V, AT A REis

5% 19.8V.

5.2 LED driving conditions

Parameter Symbol Min. Typ. Max. Unit Remark
LED current - 20 - mA
Power Consumption - 400 420 mwW
LED voltage WBL+ 18.6 198 21 Vi MNote 1
LED Life Time - (50,000)- - Hr Note 2.3
Note 1 : There are 1 Groups LED
- ILED
VELY e —— N
L1 L—1 L1
[l ] [l
L—"1 L1 L—"1 GEES]

Note 2 : Ta = 25
Note 3 : Brightess to be decreased to 50% of the initial value

LCD BB TS e HL ik W o, XA 7% B JH 0 7 RT9293, %t v M e #E i,
HE B IR e B 307 AL BT s B . FB A AT GND 2 [A]45 P51 33ohm HLFH ¢, 7531
LA A2 16.50hm, ZFEAEXT N BEE T 20 20mA I8R5 L

Dl
15810
L1 Ll
Y
10uH
C5
g H I|| DD
o poEE IR .
D VOUT |2 2IuF63V VEL
| s _ 9293EN —Lcs
I EN WSOV
RT9703 8 e
1E/5% —
DD

RT9293 1) e LR,
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Functional Pin Description

Pin No.
Pin Name Pin Function
RT9293GJ6 | RT9293IGQW
1 8 LX Switching Pin.
5 1,5 GND Ground Pin. The exposed pad must be soldered to a large
9 (Exposed pad) PCB and connected to GND for maximum power dissipation.
3 6 FB Feedback Pin, put a resistor to GND to setting the current.
4 4 EN Chip Enable (Active High).
5 3 VOouT Qutput Voltage Pin.
6 2 VIN Input Supply.
7 NC No Internal Connection.

filAE IR Bl s 5 AW2083 LB AT o B Y R ) 22 R L N, TR A B X
fb BB OB LT . 7 i — > IRQ P 5 T LOESE R FPGA, FPGA HEIEI P TS, 1
NTEENL, I e B SR 5 AR B AL AR R . (I T IR 3.5~ YR B
LQO35NC111 A RRA 845, FrLATRATT L EIURAR B, (HARZ S )

Vo33 ul !

T ! | vop SCL

3 TCHX+ 2 | o DA
2BV TCHY= 3| 3 -

TCHE- 4 L

= TCHY- 5 :f PENERQN

DGHD ao L8
AW?I0E3 =
DED

7.1.2 EflREE

DR AR SFRATIIK SF-LCD FAEER, A BATRESRAPELL R AN FEA T

vy e
SF-LCD Hi R —
3.5 [T — 3k
RO —ik
3M XU Al

(F28) EIL 11 AU R A T, IR (R
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G b 17 A
S i
,,"." g i
1 ghr-

A1
2 ;-'j

TR
N HBRA KRG B U0 o b 25 R s b o 5, BTN i N R, R L e
Al BRI TR, 3R ST 2 ORI B (4 3 — T o s

e HRIK) FPC gl NI AR IO B 1R I A IR S AL
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@ %%ﬁi%%ﬁ?l%*? R M?ﬁ%¢MMEAE¢,Ea SE A 2
A, EWRAREL T, AR,

i i'\'!l“ﬂs\ﬁh -
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il FPC ARG, WIE PR

,,,,,,,,,,,,,,,,,
......

A TRATIRN R 51, IR D T T R0 e
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PRAEAT L, K00 SR LR Lo B, BRATRFRENCLS (¥ SF-LCD P AU 5 SF-CY3
RO BRI P3 ffi S . BORME PR

(F28) EIL 11 AU R A T, IR (R
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¥
w
=
=]
i
tw
w
w
L
-
E

7.2 B3 (Verilog) SE#] 9——LCD WIEARIKS)
7.2.1LCD UK zh[RIE

LCD S /R AR B BTER I P EHOE ER D R AT LA BT o BEAN DI R AT A R 1 B A 3R )
AT B A M40 FPGA HA%S LCD RIS, FPGA Ml ILIX (s 5ok =k
—UEPFA LCD HAEIN R MG S (145 led_clk. led_en. led_vsy. led_hsy) F7E95 i
03 90T WoR O EEE (ed_db_r. led_db_g+ led_db_b) EIT].

(F28) EIL 11 AU R A T, IR (R
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LCDIR A A =4
1 (lcd_clk)
Y ELY TN BRPES=E
A3 G at) HH BT (led_vsy)
(sft cnt) VAT -3 (valid) AR EEEE
(y_cnt) ] (1cd_hsy)
SRR b

PG LCD O, W TR . VSYNC &3[R AE S, ARHSFA R A7 R AT
A th, VSYNC 28— (R W] DABRAR A BEIE — i e B8O MRS 5IE2RAL, HSYNC
AT IR S, WA AT BRI TF LR ™ A2 LA I B R ST ARG o X AME 5 I T
()20 2 IR ARSI KR L 5E » FATTAESCLE I B b T i B B e a6 1 Kctis
gk B4t LD PRI .
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TV
VSYNC —
TVS TVB TVD TVF
HSYNC J J J j
TH
HSYNC —
THS TCLK
< > »> <
S i Ul
THB TEP THF
DATA VALID DATA
TN JE LCD I A oak Y R I TR) S48
{555 H1| Fric SN FrifE K LA
Dclk AR Tosc 156 ns
Tt R[] Tch 78 ns
F52 /N [H] Tcl 78 ns
Data FENTIN (A Tsu 12 ns
PREFT 7] Thd 12 ns
Hsync JE 3 TH 408 Tosc
Jok i 58 THS 5 30 Tosc
Ja v THB 38 Tosc
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TR TEP 320 Tosc
[ 2 JE 39 THE 36 68 88 Tosc
iR THF 20 Tosc

Vsync JE HA TV 262 TH

i 5 TVS 1 3 5 TH

JE U TVB 15 TH

o A TVD 240 TH

(iR TVF 2 4 TH

FESERR T, T RSB 50MHz, LCD INAFEH 4 6.25MHz AA7, NIkh T
PP LCD IR T AL, I R O R S b D e . IRAE, BRI
AT B R ERAE 8 A2 LA SOMHZ I ok A, BT LA AN 3 AR B0 e AR Y = A — AN e i 4t
B dchange 155, ‘B 7E%E 160ns (Rl 6.25MHz) JA I 74— 20ns (HF 5S0MHz) 1 = kol
1E Ay o 185 r s B AR A o B e

x_cnt Al y_cnt THEEE T B 4G LCD BHRINATAIIA IR AR 5, BRAE LS K T
0 B A i AR R AR T . LCD BB AR 5 A L R AR B I ) A R BN ) S

CRPALFEAIRA) iy, FLPs i AT x_enty y_cnt THELE A K. FIFO B2 3R A5 5 17~
A x_enty y_ent THECES LA M BTH R 0 AE R dehange {5 SR, AMABIK) SDRAM 42
IR AERF TR HR G FIFO, SRJSOREF FIFO A8 (AN D P HES T WoR.
FERFIX FIFO B sRAE SR CGRl P J5, AHRA) FIFO fii th Bodl th 2eak Bz A g kAT
Bl TG, AT LA A2 B A 2l T SDRAM #5 HIZABLER 1 12 FIFO BEAT AL
H), ABATTZ AT Hedls e, AT SEEHIE S, Wl FIFO B iEBR{E 5. FIFO 123 K
5 LA AZAST I AT FR I Bf5 54 S 52 FIFO I 4l

7.2.2 Verilog X5

FEARSGN KN, AR 4 5 s g F G, [N Ak LCD DU S5 A1 1) S s 2 00 i
o DAURT AR AESATT I KA 8 i 1 1 LCD 1) 4 i s X 1l

module ex13(
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7.2.3 TIEELE

(1) TR, o ex13, RN TRBHE LIRS, HAhBiES i
E L

(2) ¥ Verilog ¥, M4k ex13, FONHIT 4 H RS, A
ModelSim-Altera X BT ARG EAT 7 LB -

(3)  ZROTOn PR REATEI IS, ABIRERE I BC U R s

(E£8) R L 11 “HUR AR R T I, R R
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Mode Mame Direction Location
- clk Input PIM_22
L3 Jod_clk Oukput PIM_A0
4 lod_db_h[4] Oukput PIM_77
4 lod_db_B[3] Oukput PIM_72
4 lod_db_B[2] Oukput PIM_&0
4 lod_db_B[1] Oukput PIM_&3
43 lod_db_B([0] Oukput PIM_ G4
4 lod_db_g[5] Oukput PIN_71
4 lod_db_g[4] Oukput PIM_72
43 lod_db_g[3] Oukput PIM_73
4 lod_db_g[2] Oukput PIM_74
43 lod_db_g[1] Oukput PIM_75
43 lod_db_g[o] Oukput PIM_76
43 lod_db_r[4] Oukput PIM_A6
L3 lod_db_r[=] Oukput PIN_&7
4 lod_db_r[=] Oukput PIM_A&
L3 lod_db_r[1] Oukput PIM_AQ
L3 lod_db_r[0] Oukput PIM_70
L lod_en Oukput PIM_85
L lod_hsy Oukput PIM_&5
I lod_wsy Oukput PIM_ A4
= rst Inpuk PIM_91

(4)  ZSEFMFET, 7T TimeQuest, FATHEE— SDC XM, SR JG XIS ET clk 152
W, ZUREAT

create_clock —name {SYSCLK} -period 40.000 -waveform { 0.000 20.000 } [get ports
{c1k}]
(5)  FRAD TAEUAT e, ACELL MRS I B B2 AR, B E R DR
BB FPGA B Fr P e B S0
(6 MEHUF SF-LCD T-HUR SF-CY3 BB, s M3 DL iR, ot T B
(7) i Programmer T3k sof 2| SF-CY3 B, WS BEMLIT 1) o o NiZ 2 &

PR, BEASROR R R, (B T U A .
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7.3 ¥ (Verilog) 3£ 10——LCD i 32 KA B ER

7.3.1 BREERRIE

FATENTE AR FHAT AT — T R FHAL % W= RhREACE AL FRATTS258 5 I 1Y
3.5~} LCD [ _E /2 i 320x240 MG s AR IN, FAMMSLIBR RO R B, S i
(Rv G B) =MEA(ERAR M. KBy R A" R AR Whond, BEMEARE (R, G,
B) 1A% 6 7, Bl 64 PP, MAREMINLIEZRMA 64x64x64=262144 Fi{i . LA
AT RS T BT FRC (Frame Rate Control) HA LA B J5 ORI H AR 1) i ]
Wt A AT (R Gy B) AL 847, I 256 FIRIE, ARG ZHAT

i 256x256x256=16777216 Fi O T

AL LCD SEFF A2 3HE 3 4> 8bit [ R Gy B (R, {HEHT 1/0 %5, ]
SURIEH AT sbit 1) R (4%, 6bit (11 G (4R, Sbit 1) B 2%, Ry G B ANFME LA AR
SHTER S EREARMER. 2R, G BN 0 I, RATERIWERRZAE: MR, G,
B S A KMEES, RATE R ERLLT: M4 R 6. BHIWHAEEN 0, H—AER
R G A R B SR o BFRAT I S22 G A B (W28 0 0, BELK Sbit Y R
H, WAfEEG LS E B 32 HAFIRIKE L.

FEFATH LCD 7 320x240 MEZR AL, KRN 320 AT 240 AT HIA R s . FRAT]
XA Bl b, AR 10 ﬁUE’JEﬁEW%~$ﬁF’é%§, 320 51—tk

() s 11 “HER RN AR R M T, AR RS 2.
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AEHH I 32 Bl R AR .

7.3.2 Verilog X5

(F28) EIL 11 AU R A T, IR (R
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AL

AHRE TG THRABOT BRI E K432 2 B FALE ]

VAR EREEE: http://myfpga. taobao. com/

7.3.3 TiEE

(D
(2)

(3)
(4)
(5)

ST ex13 HEA TRESCAT R, BB R, HECURATRN exld.

il A S 45 HA 1) Verilog ARISRF AR ex13 1 TREARES . i ModelSim-Altera X
BOVHARESEAT (7 B BOAIE .

R TRREAT i, ART LU R 808 FPGA S P L E LA

HEHAT SF-LCD FARONT SF-CY3 A2 B, JEFAT T8 LU HYR, 4ot 1 B

Jt L Programmer N# sof F SF-CY3 AR, MLEH LI N . 32 ZeifLr
RTINS U S

(E£8) R L 11 “HUR AR R T I, R R
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7.4 @5 (Verilog) £#] 11— T FPGA Wk RAM /)
LCD F/HF 87~

7.4.1 FHEEE

LWoRTA, HAEWEPG TREE, BAME FHERM PCtolCD2002. 1% 7R A1 ]
1bit fRE—MEE A, Ble A RERos 2 M@ g, SRR UURR TR A T, H
] U 5 BER ez i 1bit £ (0 80 1) REMEE

T EATI B vt o i S AR A U, SIS PCtolCD2002,  miifioR
BRI AR, B TR P A SR R (B i B T R R A R R
FEFH RO TEHE P B W B TR (TSRS 70 Bedh, ET S, FAIBE T
FESEREN 64*64 (S2fr EAURBATES FATHURE, EERINA 32%64), LT F I K 7 ) i
MNEFHFIN T KGFEE A, 5 sl e AN RSB $ell (BB n=), WHE

() s 11 “HER RN AR R R T, AR B E EEE.”
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A EL T — K 32bit —47, IFHATIRGON “7 WP, copy fiAll, JaT £ HIAG i

\ =1 A
ﬁ%ﬁﬁif‘ﬁ féaﬂ¥ﬁmﬁ?§{ B4 % B4 il

BEXE
LDL%-%/B m‘?&m@rtraz Al To =GP el < =®p 2 zE
v gl slu] ol Al

i%}ﬁ%ﬁ HU4EsEmE BEMET F&ﬁgﬂﬂ iﬁzi“l‘l
0 " EE R —iT
" ERRS & AR ¢ Eé@:j cs1iEs ~| v BENAES EHRBAﬁ‘fF?I_‘
ERFIER: i

e ae®: [

o Eea || © ToeeEr | e ; mAER
BT b TERERIGR: |/ ﬁEUUgUDB _____ i
C AR | e wEEE: 7

e | ¥ SRS p— = OMER

BARTH | oo | BEEE [ WERSUEGE)
Sl T HHEEEs | | SREEE:
w3 |2_;| W REETE AN

. | |mEe. B TR |

: aRE [

E—— FEE|

32%64 FFERIFAT “A” BUS BHET R . SRR IR SeE i R ERATH kg o A
1 — AL FPEARATTHER TF R, FRATAT LIRS 1 0] AR — N FhE “A” Hiok. IE2MREE
XANREE, BAVG MSEHAT 32 ALRPEALA DR BB, — I8 64 1TIXFE EoR.
A(0)

00000000;
00000000;
00000000;
00000000;
00000000;
00000000;

() s 11 “HER RN AR R R T, AR B E EEE.”
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7.4.2 FHERERE

FET AR ) RO, FRATMBUE BERRRT (0, 0) ABARE] (31, 63) ARFRIXER CXf
IV 32%64 (K1 mibE) N RRTFAF o A GARRRTI BRI HTR] (0, 0D AbR s 1 AT 35t
SO NAIBT SR — AT 8 bit31 I, RGP ibbm s (o AR Rk, 1405 —
PR o ARKRTHEESIURTR] (1, 0) ARKR A (¥ I FATT At S AH L 0 58— 4744 14 bit30
(KU EERB 2] (31, 0) IWPAIBTES — AT 80 (1 bito I,  Hbsgil 1 B AT TR 1
PR (RS PRI AT, 64 AT PR SHE 5 s, RE TR “A” (AL
{EEE

MIRT N T RN, A TRFEIXAS 32%64 RS FRE “A” JUEI T 320%240 (1
LCD [RIEH s A B IARFREHAE (0, 00 ] (31, 63) MIXINT . M2 (144, 104) F|

(175,135 IXAN DIl o FRATTIXA S B 24 2L B s I RCR WIS s « £ (144, 104) $] (175,135)

EANXELN, PR “A” LLE (16’h001f) F40 (16°hf800) JiE W s, LCD (K HAth &b 7 X Juk i)

(E£8) R L 11 “HUR AR R T I, R R
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A EEA£4 (16’h0000) .

0 144 175 319

7.4.3 B RAM BT EFFI4L

X L ATEAE Quartus 1| TREHPECE —AN 32bit*64 21T RAM, JH-T- 7245 T T i BB 4L
P o G AT SE A Tools>MegaWizard Plug-In Manager, new —“)> megafunction, 2XJ5
7t page 2a "', MBI PoRINBCE, EREIRATIRT 2L RAM:1-PORT, & HAAFEA myram (T

I R EAR O T TREPTAERR AR, RIS “ TRESEER” 1. ela, AN,

() s 11 “HER RN AR R R T, AR B E EEE.”
249



http://myfpga.taobao.com/�

FERLHiE ARG TRBOT KR 252822 I BT
VE'E)EBERE: http://myfpga. taobao. com/

& “Megawizard Plug-In Manager [page 2a]

wihich megafuncion would you like to custamize?  which device Family will you be using? | |Cyclone 10T =

Select a megafunction From the list below

which type of output file do wou wank to create?

~%
— O aHoL

B [C1 Interfaces

[ 1T A5-accessible Extensions O yHoL
a [:I Mernary Compiler @ ‘erilog HOL

~ ALTOTR What name do you want For the output File?

“a, ALTUFM_IZC

\ ALTLFM HOME D freeFpa/Dr_SF_EP3C design/prifex 15 myranm

\ ALTUFM_PARALLEL Qutput Files will be generat‘ d using the classic File structure
*§, ALTUFM_SPI

[T Return to this page for dnother create operation

¥, FIFO
#%, LPM_SHIFTREG

.t
e

Maoke: To compile a project sficcessfully in the Quartus 1T software, vour design
files musk be in the project directory, in a library specified in the Libraries page of
the Options dialog box (Toold menu), or a library specified in the Libraries page
of the Settings dialog box {Aksignments mena).

RAM initiglizer

m

“4, RAM: 2-PORT Your current user library diredtories are:

“X ROM: 1-PORT N —l
¥4, ROM: 2-PORT i’iﬂl )\ :?' ;1‘?-' -
v MY T am
“& Shift register (RAM-based) | 1 J Y

[Z1 click to Open IP MegaStore -

Cancel < Back, Mext = Einish

7E Parameter Settings [ Widths/Blk Type/Clks BU[fI 7, HC B #0447 %4 32bit, £/ %L

b 64, SEIATAE A Cyclone 1 R B E54F N IR 1) MOK A7-fifi b, IS8R5l 77 2 4 Single clock.

() s 11 “HER RN AR R R T, AR B E EEE.”
250


http://myfpga.taobao.com/�

FERLHiE ARG TRBOT KR 252822 I BT
VR )E#ERE: http://myfpga. taobao. com/

I

MegaWizard Plug-In Manager [page 3 ot &1

'Z) RAM: 1-PORT

Parameter

Setkings

Reqgs/ClkeniByte Enablzfacls ::1’ Read During \Write Option ::1’ Mern Init

Currently selected device Family: |y clone 111

myram
data[31..0 s, [V Makch projectidefault
WrEn

HH 2 # . . .
address[5. 0] H Es Howe wide: shiould the 'q' output bus be? 3z ~ | bits

b
How many 32-bit words of memory? A4 - words
lack Mate: You could enter arbitrary values For width and depth
Black Tk
ook tipe what should the memory Block bype be?

O auto MLAE @ imK

1144k ) LCs Options. ..

Set the maximum block depth to | Auto * | words

what clocking method would vou like to use?

() single clock

() Dual clock: use separate 'input’ and 'output’ clacks

Resource Usage

1 hgk | Cancel || < Back || Mext = || Firish |

oAt T 177 I AR HERA B I, HEEEI RS — Summary UUIHI, “2Ji%& myram_inst.v
Fl myram_bb.v A0, FonEX A RAM B & R, R P2 AR IX AN SCF. i Finish 58
PR

() s 11 “HER RN AR R R T, AR B E EEE.”

251



http://myfpga.taobao.com/�

FERLHiE ARG TRBOT KR 252822 I BT
VAT EREEE: http://myfpga. taobao. com/

[

MegaWizard Plug-InManager [page & of &1

'Z) RAM: 1-PORT

SUMMAary:

Turn on the files vou wish bo generate, & gray checkmark indicates a file that is

Ty ram aukomatically generated, and a green checkmark indicates an optional file, Click Finish
dats[31.0 s to generate the selected files. The_ state of each checkbox is maintained in subseguent
wren " Megawfizard Plug-In Manager sessions.
address[5..0] g E_.é The MegaWizard Plug-In Manager creates the selected files in the Following directory:

“ & D:ymyfpgalDE_SF_EP3Cidesigniprilexls)
ok File: Description
Black type: bk Ty E, Y Variation File

[rvyram.inc AHDL Include File
[reyram.cmp WHOL component declaration file
[ rreyram. bsf Quartus IT symbol file
Wmyram inst.y ..........; [nstantiation template file
[V myram bb,v Werilog HOL black-box: File

Resource Usage

XY AR UESAURTTH copy J HiE hold 1 A RBEEAR IR IX A RAM R ? B AL
WA paste XAENEWT, AES, B R, LSRN ECE RAM BIRHE, W1 54 L )]

R—BCEERER T, 1 Mem Init TUH, EABZE M TR RAM KUK, Yes, A8 24K,

M2 IEMf. s, BRIAEML K, “Do you want to specify the initial of the memory?” %
T “No, Leave it blank”. JefiIF G Yes WEFE, WILAE, AP File name
AT LAY DI R, T Rk hex ml.mif SCF. FRATEHZIE AT ? S0, SHil4E
Ly BBk AR —ANHk.

() s 11 “HER RN AR R R T, AR B E EEE.”
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MegaWizard PIog-In"Manager [page 4 ot 6]

"2 RAM: 1-PORT

myrarm Do you want ta specify the initial content of the memary?
a1 0 (%) Mo, leave it blank
weren ol
address[5..0] —D_ E@ Initialize memary content data to XX..% on
—B' o by power-up in simulation
) Yes, use this file for the memary content data
lock T ——— (ou can use a Hexadecimal (Intel-format) File [Lhex] or a Memory
oo TVRE- Initialization File [.mif T)
Browse, .,
File: namne:
The initial content file should conform ko which port's
dimensions? IRV
O Allows In-Systemn Memary Conkent Editor to capture and
update content independently of the system clock
The 'Instance IT' of this FAM is: MOME
Resource Usage
1 M3k | Cancel | | < Back | | Mext = | | Finish |

[F1 2] Quartus 1117, AT File>New, #H % DWNE 7R, EF: Memory Files T 1)
Memory Initialization File (34487, $I&& Hexadecimal(Intel-Format) File tHA2 1] PAMK]), iy

OK.

() s 11 “HER RN AR R R T, AR B E EEE.”
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Mew Quartus II Project

& Design Files
AHDL File
Block Diagram)Schematic File
EDIF File
Qsys Syskem File
Stake Machine File
Systemierilog HOL File
Tcl Scripk File
YHOL File
Yerilog HOL File

F Memu:ury FI|ES

eugglng e
In-Svstem Sources and Probes File
Logic Analyzer Interface File
SignalTap II Logic Analyzer File
4 Other Files
AHOL Include File
Block Symbol File
hain Description File
Synopsys Design Conskraints File
Text File

QK Cancel Help

BRI HEh AU T A mif SCPE, BB T A BCE AL A AT BRI, JATR

‘B 32bit 755, 64 NEHE. fidi oK.

( Nomber o Words & Word Size

Mumber of words: Fuc}
Ward size: £
O Cancel Help

BRI, mif B EGHAI HIL T, ETR . HEIE T AR, IR TR H ok
FREABZAPTEI Mifa.mif SCERKT, B E RSN SO, ZAREDE RN, B4
SHOERAT TR R EM R, SGaBIXA SRR PR BAlRAr, IRE IR R
FAAE AR IE AR O, MR RIS HRAGS o B FURIZAE, AN K S R 58 £ 25 46 5 1 14
Bl S SO, RJE ISR D = 52 T R ATERAE T AMERURIE o

() s 11 “HER RN AR R R T, AR B E EEE.”
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E Tlif 4. rnif @
Addr +0 +1 +2 +3 +4 +5 +6 +7

00 0000000000000000 | Q000000000000000 | 000000000000000 | 0000000000000000 | 0000000000000000 | 0000000000000000 | 0000000000000000  0000000000000000 .
05 0000000000000000 | 0000000000000000  0000000000000000 | 0000000000000000 | 0000000000000000 | 0000000000000000 | 0000000000000000  0000000000000000 .
10 0000000000000000  0000000000000000 | 0000000000000000 | 0000000000000000 | 0000000000000000  0000000000000000 | 0000000000000000  0000000000000000 ...

18  0000000000000000  0000000000000000 | 0000000000000000 | 0000000000000000 | 0000000000000000 | 0000000000000000 | 0O00000000000000  0000000000000000
RGN EHERAE, BERIE . WEP7R, SEEKKAE Addr R S SEAL fid
A, SRRSO
BN A —

| ¥ & Address Radix FIl Memory Radix “A Hexadecimal #£T0i,

SEAEIXAVRES, I RFHN T, i G RR . Haie i, X BT
HEANE i WonER 5 B 16 WERIA S, FEILE N T SRS T {E,

i M

addr +0 +1

Addr +0 +1
il M Q000000000000000

! [ n nlufn T nfuln e Q0ooo0aooaooog oo

address Radiz  * Binar 0o .
Mernory Radic  * I oo . address Radix  *
Memory Radix

decimal

Hesean
kal

10 0000000000000

Deumal

10 0000000000000000 BERAEEEREEE)
Crckal
0000000000000 | 0000000000000000 |1
18 18 0000000000000000,  Signed Decimal

Unsigned Decimal
N, RG] DR IR SO Rl S e MU, AR R ORAT, 4408 myram_init.mif,
P prR .

() s 11 “HER RN AR R M T, AR RS 2.
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4 Quartus II 32-bit - D:/myfpga/DK_SF_EP3C/design/prifexrl5fexls - exls

File Edit Wiew Project  Assignments  Processing  Tools  wWindow Help &

O = ﬁ%éﬂgnw\g " ERE T
Pru:u;ectNaw.gmt oré-l | |31~ L-‘I&—A@

Entity Sve ’:-E {7‘— H: Addr , +0 +1 +2
Cyclone I1L: EP3CSE144CE o0 nnnnnnnnnunnnun 0000000000000
e abc EX].SEE'
[> \ myram:myram_inst O 0000000000000000 | 0000000000000000 | 0000000000000
abc {
s ||
BEE D [ wis ~| = ® ek EE-
|
= b
L-a-] [C)arevhox_tmp
Recent [Cincremental_db
=K
< i I
FRIEH
Hierarch';-'
g A “ . - - -
e | M3 {34 Hmyram init.mif
HRE
Flowe: |Compila -
Task g ;) T
= mraE 4 maEfRAr
oM
? b / ‘
Lo \

: s () Imyram_i.ni t.mif j I %77 (5) I
@ {RIF2ER (1) IHemory Initialization Files (k. mif) ;I HUiH |

|v Add file to curent project
T a

SERGX IR, KF IR LILHTTH copy [ 64 4> 32bit KR MRS 2IIX A4 % 1
AN IRXARCEA G, A, AT RPAIEA R 1, AR5 3 txt 2 HA 25 1)
B T IF mif SCfF. W TR, VE CONTENT BEGIN Fil EDN 2 [ (5, ANwl e FeAi T
AN EEES 2 X, WA REC I T BRI S AP I M, B LR IROX A
At 64 MR L L AT,

() s 11 “HER RN AR R R T, AR B E EEE.”
256


http://myfpga.taobao.com/�

FERLHiE ARG TRBOT KR 252822 I BT
VAT EREEE: http://myfpga. taobao. com/

|=| myram_init. mif

1 —-= Copvyright (C) 1991-2Z01Z2 Alterasa Corporation

2 —-— ¥Your use of Altera Corporation's design tools, logic functions
3 —— and other software and tools, and its AMPP partner logic

4 —— functions, and any output files from any of the foregoing

5  —— (including dewvice programoing or sSirmulation files), and any

5 —— associated documentation or information are expressly subject
7 —— to the terms and conditions of the Altera Prograsn License

5 —— Subscription Agreement, ALltera MegaCore Function License

S  —— Agreement, or other applicable license agreement, including,
10 —— without limitation, that your use is for the sole purpose of
11  —= progragmning logic devices manufactured by Altera and sold by
12 —— Altera or its authorized distributors. FPlease refer to the
13 —— applicable agreement for further details.

14

15 —= Quartus II generated Memory Initiali=zation File ([.mwif)

1g

17  WIDTH=64:

15 DEPTH=3Z:

19

20  ADDRESS RADIXE=HEZX:
21 DATA RADTE=HEZ;

zz
2% CONTENT BEGIN

24 00 :  000000000000000S:

25 [01..1F] : 0000000000000000;
26 END;

27 |

B YR LT mif SCPREOE AR
CONTENT BEGIN

[00. . 09] :00000000;
0A : 0000C000;
0B : 0003C000;
0C : 0003C000;
0D :  0007E000;
OE : 0007E000;
OF : 0007E000;
10 :  0006E000;
11 :  000CF000;
12 000CF000;
13 :  000CF000;
14 :  000CF000;
15 : 00187800;
16 : 00187800;
17 : 00187800;

(E£8) R L 11 “HUR AR R T I, R R
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A BATAT LLFCETAE Quartus 1| FHATIFXAS mif SCEF, iR, RATNIAIER N B
ST .

(F28) EIL 11 AU R A T, IR (R
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Eﬂ rivy'rarn_inik. rif

Addr +0 +1 +2 +3 +4 +5 +5 +7 ASCIT
oo 00000000 00000000 | 00000000 Qoo0aood 00000000 | Ja000a00 | 00000000 aoooaaoo
05 00000000 00000000 | 0000c000 Q0032000 00032000 0A07EQOD |0OO0FEQOD Q0O0VEQOD ...
10 000SEQQD |0OOCFA00 | Q00CFO00 ao0cFoo0 0o0cFo00 00187800 00187800 Q0157300 ..
15 001587500 | 00303200 00303200 A0303C00 00303C00 00701200 |00501E00 Q0601 EQD ...
20 00G01EQ0 OOEQOEQD |OQCOOFO0 Q0cOoOFo0 OOFFFFO0 04 FFFFOO0 |O1800F30 01500750 ...
25 01300730 03300730 030007C0 03000320 030003C0 070003C0 | 060003EQ Qs0001ED ...
30 0S0001ED OEOOQOMEQ |OEOOCMFO 1FO001FS  VRCOOFFE FFCOOFFE |0OOQ0000 Qoooaooo ...

35 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | a0oaoaad ...

OK, [A]2] RAM [FIHC & H, WK R, TATIERE Yes LI, SR J5 A INHTE 1 myram_init.mif
A, W TR,

10 DOOSEQQO 0O00CFO00 000CFO0D 000CFO00 QO00CFO00 001578
1§ 00187800 00303C00 00303C00 00303C00 00303C00 0070 l:';"’i RAM 1 PORT

20 OO0B01EQD OOEQODEOD OOCOOFOD OO0COOFQD QOFFFFOQ OFFE

28 01800780 03800780 030007CO 030003C0 030003C0 0700(

N - 2= > During i Ot
(e 12Dy pgalDK_5F_EF3Cidesigniprilex1s MR O J @ [%] D wou wank to specify the initizl content of the memary?
1:5 My Computer Db ) Mo, leave it blank
in & roybortnp Initiali tent data bo .1
/l Administrator incremental db nitizlize memary conkent daka to &%..4 on

Fisvisr-Up in simulstior,

& myram_nit.mif ]

esl use this file for the memory conkent data

(¥ou can use a Hexadecimal (Intel-Format) File [.hex] or a Memary
Initialization File [.mif ]}

s - L S
4 BEFmif i 1 % Yes
File niame:
The initial content file should conform to which port's et A
dimensions? =
Allow In-System Memory Content Editor tc 7} H? l:—'—_T .
5 1'_1:_[ I Op en EIupdate content independently of the syst = 4 Bl owse
The ‘Tnstance ID" of this RAM is: HONE
s - (.
3 EFEmi AT

Files of type: [MIF Files (*.mif) = Cancel

th preset signals will pouer—up high |

will set, and not reset, register with preset =

ns are stuck at VOC or GND 1 MSK [[cancel | [ cgack | [mexe> ][ Emsh |

o S homis Ge v

SERE, FATEE] File name JE T BT BN INRER ) mif SCHFE44 . BERF, FRATATLLAS
H . Finish 5¢i& RAM 1L o

() s 11 “HER RN AR R R T, AR B E EEE.”
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MegaWizard Plug-In Manager [page 4 of &]

"2 RAM: 1-PORT

[1 |Parameter
Settings

widths Bk TepeiClis

RegsiClken/Bvyte Enablefacs _::1’ Fead During er

myram D o weant ko specify the initial content of the memory?
atal3 0 () Mo, leave it blank
WrEn u
address[5.0] —D_ ﬁé Initialize memaory conkent data to X&..% on
—B' o z powier-up in simulation
(%) Yes, use this file for the memory content data
fack T T (ou can use a Hexadecimal (Intel-format) File [ hex] or a Mamary
ook type: Tnitialization File [.mif T
| Browse,.. |
File name:| | . froverarn_init. mif
The initial content file should conform to which port's
dimensions? REETR::
Allovs In-System Memaory Content Editor to capture and
update content independently of the system clock,
The 'Instance ID' of this RAM is: MOME
Resource Usage
1 MSH | Cancel | | < Back. | | et = | | Finish |

7.4.3 Verilog X %5

FETREFAUE Db, BT LA 21 3 A TR, — NIRRT A 7, Horp—

AT RHOE T B RAM, ANFEEERATASMIEE verilog AXI5 . (HIETHZ A ex15.v Fily)
—ANTAEE led_drivery S TRAT 165 .

Project Mavigator W

Entiky
Cyilone II1: EP3CSEL44028
4 b exls o]
k “':I,Emyram:m';.fram_inst
Ebc led_driver;out_lcd_driver

TETZ A ex15.v 11, FATT0T RAM HT Ied_driverv BEEIEAT B4k, FEXHAbATTZ [REHE
H TR, AT

() s 11 “HER RN AR R R T, AR B E EEE.”
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RAM [t FATTE 24T 5 MR E, AT E S k.

RSEK | HH (A A ik
clock input 1 RAM 525 ) [ 5 IS A
wren input |1 RAM B AAERENS 5, mHPFRREGA
address input 6 RAM Hb b 51 2%
data input |32 RAM 5 A\ Hicdfs 1 ¢
a output | 32 RAM 1352 HA £ gl 15 28

XA, AT BRI RAM Hd, R RAM AT SR ATLARRATTH
LA wren {5 SHRAK, MEHAGZAL T BRRZSEITT . 24 wren BRI, address /& 1L RAM
ek, EYOE T AT RAM Hit o (55 I0E . FRATTS RS R I B address ok
AR T ) RAM 04 o

led_driverv SCAFH, 5 FIHTTH T —FF K% LCD MR AR, A A4 1 75 2T R
(K1 AN S AABR X AR (R Sk s J KT AL B . R SR T LA AR, s o i ve v )it

o

(E£8) R L 11 “HUR AR R T I, R R
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endmodule

7.44 T2

(1D BT, @k ex1s, EREANTRBAEL TN, HAhvk s 2%
N

(2) Bt Verilog YRS, 444 ex15, HTT TS H KBRS . fE5TdE—A Verilog
S, frda R led_driver, HAHTESS RIS, /] ModelSim-Altera
X B AR BEAT (1 FLEGAIE .

(3)  LROYRPEEEATE G, AR BC A N TR,

Mode Mame Diirection Location
= clk Input PIM_2Z
L3 Jod_clk Oukput PIM_A0
4% lod_db_b[4] ukput PIM_77
4% lod_db_b[3] ukput PIM_72
4% lod_db_b[=] ukput PIM_&0
4% lod_db_B[1] ukput PIM_&3
4% lod_db_b[0] Oukput PIM_ 54
4% lod_db_g[s] Oukput PIN_71
4% lod_db_g[4] Oukput PIM_72
4% lod_db_g[3] ukput PIM_73
4% lod_db_g[=] ukput PIM_74
4% lod_db_g[1] ukput PIM_75
4% lod_db_g[io] Oukput PIM_76
43 lod_db_r[4] Oukput PIM_A6
43 lod_db_r[5] Oukput PIM_&7
4 lod_db_r[=] Oukput PIM_A&
L3 lod_db_r[1] Oukput PIM_AQ
43 lod_db_r[0] Oukput PIM_70
L% lod_en Oukput PIM_&5
L lod_hsy Oukput PIM_A5
I lod_wsy Oukput PIM_ A4
IE= rsk_n Inpuk PIM_91

(4)  ZSEFMET, 1T TimeQuest, FATHEE—A SDC XM, SR JG XTI E clk 152

W, LHRPIALT

create clock —name {SYSCLK} —period 40.000 —waveform { 0.000 20.000 } [get ports
{c1k}]
(5) AT TRERAT 2w PE, ACELNIRIGS I B2 i A8, B AT LR

HE| FPGA 5 F A B E A

() s 11 “HER RN AR R R T, AR B E EEE.”
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(6)  HEHUF SF-LCD T-HUR SF-CY3 BB, s N3 DL iU, ot s B
(7> liL Programmer % sof 2| SF-CY3 M H, WS BEILINR R . W FT R

(F28) EIL 11 AU R A T, IR (R
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7.5 &% (Verilog) £#] 12—3&F In-System Memory
Content Editor ] LCD SZF} B/~ FR/F o)

Quartus Il F1[%] In-System Memory Content Editor 4& JH T %F T FEr T2 04k 1K) N % RAM 1
ITTES A LR, e S ST, A RMEERA T OUR S 1T RAM 1K)
A, HRAEERE MM, XN T HARES S AW EATHEA A L eapiit
K] RAM, SRSEINISECCE ) RAM A, ARG E B R P A2 R A T 421K

AT IF B LR exa5, WUk LR S H K myram.

() s 11 “HER RN AR R R T, AR B E EEE.”
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Project Mavigator @R X

Enkity

Cyclone III; EPSCSEL44C3
a4 259 g5 afg

.;‘.'t": led_driver ;uuk_lcd_driver

15 KEMINTE Mem Init TUHIF R /7H —4 Allow In-System Memory Content Editor to

capture and update content independently of the system clock JETifE )ik T, A& e L5,

W ERELEIRATN In-System Memory Content Editor PR T E A n] LASEET A 520 24 Hif RAM
R . BEEI LS, FORg RN TR

Megawizard Flug-In Manager [page & of o]

"2 RAM: 1-PORT

Parameter
Settings

::1’ Regs)ClkenByte Enablefacls _::1’ Read During 'Write Option

‘WidthsElk Type/Clks

myram Do you want ko specify the initial content of the memary?
atal3 0 () Mo, leave it blank
vren L .o
acdress[S.0] E,é Initialize memory content daka to %%, % on
—B’ o T power-up in simulation

(%) Yes, use this file for the memary content data
lock

{You can use a Hexadecimal {Intel-format) File [.hex] or a Memory
Initialization File [.mif T)

Browse...

File narne: | myram_init. mif

The initial content file should confarm ko which port's

dimensions? RERTME

Eé.ﬂ.llnw In-System Memory Content Editor ta capture and:
iupdate content independently of the system clock. i
The 'Instance ID' of this RAM is: MOME

Resource Usage
LS | Cancel | | < Back | | Tt = | | Einish |

B T SR Y Tools= In-System Memory Content Editor, 417 .

() s 11 “HER RN AR R R T, AR B E EEE.”
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Window Help &

i5 Fun Sirulakion Toal

= & Launch Sirmulation Library Compiler

73 . Launch Design Space Explorer
{I} TimeQuest Timing Analvzer

Advisars

@' Chip Plannet (Floorplan and Chip Editar)

@ Cesign Partition Planner
Metlist Yiewers

‘@ SignalTap II Logic Analyzer

—  In-Swstem Memory Content Editor

E] Logic Analvzer Interface Editor
E] In-Swstem Sources and Probes Edikar
SignalProbe Pins. ..

e

—
=

Y

$TJF In-System Memory Content Editor Ft1fil, 1 4% siii A [ Setup %37 USB Blaster i
P OXZHHSCIERLS SF-CY3 I SF-LCD #it, EHelf FaE A s, i B #85 mihi
File 55 [ A4 INA 1 /T TAE I sof SCAF, I Ja midhi 4G File 4RI T4R 4.

Flow Status Successful - Sat Feb 16 20:02:30 2013

)

Instance Manager: (=1 Z} M =] Moinstances found o x
— Select Programming File E
Look in: 152 Di\myFpga\ DK _SF_EPSCidesigniprilex 15 LALENS) 0 .j |E] E]

nfj My Computer | | () db

() Administrator () greybox_tmp
(L) incremental_db
[2) simulation

3 EFEsof

4 SEHEITH

N

File name: ex15.sof

Files of type: |SRAM Object Files (*.sof) - Cancel

W PIUSBR 5 e

Search altera.com .
TG Chain Configuration! | JTAG ready 9 x
~

Hardware: |USB-Blaster [USE-0] -

Device: @1: EP3CL10|SHEP4CELIO|6) (0: » | Scan Chain

File: imyfpgalDK_SF_EP3C/design/prifex15fex 15, sof D

" 4

5 Mg 2 sk

FEGERE, W E—ANSEIETR, 7E LCD O — AN IEF LR A BECA” BOoRHIR T .
BB, BeAI 155 B34 In-System Memory Content Editor LTI 41K 7, 76 F J7 4 RAM RN 25,

VRN 2 2 o

() s 11 “HER RN AR R R T, AR B E EEE.”
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System Memory Content Editor - Do/ myhpgay DE_SE_EP3C/desian/priferlsfexls - exls

File Edit View Processing Took indow Help & Search altera,com .
= = = ITAG Chain Configuration: | JTAG read: 9 x
Instance Manager: =1 % M (2| Ready toacquire 0 x il )
: |USE-Blaster [USE-0°
Index Instance 1D Status width Depth Type Maod fadeas aster [ 1 ha =2
1 NOHE Not rurning £ 64 RAMIRGM Re3 | Deyice; | @1! EPAC(10[S)EP4CECID[E) (0: w | | Scan Chain
File: afa imyfpga/DK_SF_EP3C designjprijex15/ex1S.sof | ...
bl m >

Instance O: HOMNE
0o0oooo. 22 22 92 92 29 29 29 2T DY DT 2T VD90 DT DT 2T DY DY 2D 0D 9D 92 97 IVVIVVIDVIDIVDIVVI00I990

000006 22 22 22 2727 2P 2P 2P O?F PR PP PR O2R 27 27 PP PR PP OPTO27 PP 27 PV ODPIDRPIVIIIRIVRIILILNRRLND

00000 22 22 22 2?7 27 ?? PP 2P OPP PP PP PR PR 2P 97 PP PR PP OPY 27 PP D PT PRIV PIIVIVRIVIIINILLILNT

00001z 22 22 92 92 29 29 29 20 DY Y 2T VD90 0T 0T 0T D9 DT 29 2D 9D 9D 9D 97 VIV VIDVIDIVDIVDI00I990

000018 22 22 22 27 27 2P PR 2P 7?7 P2 PP P27 27 27 P2 PP 27 PP 27 PP 27 ?T 0 DRIVPIVIIIRIVIIILILRIINY

00001e 22 2% 22 2?7 P7 ?? PP 2P PP PR O?Y PP OPR 2P 97 PP PR PP PY 27 PP D PY PPIVVPIIVIIRIVIIINILLIINT

000024 22 PR PP PR PP PP OPP PP PP PR PP PRV PP PP PP OPV PR PV PP 27 PP DI VT PVVVIIIVRIVIIIRIVINRILY

00002=a 22 22 22 27 27 2P 2% 27?7 P2 PP P27 27 27 PP 2T PP 27 PP 27 PP 2P IT 0 DRIVPIVIIIRIVIIILILRIINY

L LT 1 B L i el el e el il el e el e el e el e e e e e

000036 22 P PP ?F PP PP PP PP OPP PR PP PRV PP PP PP OPV PR PV PP 27 PP DI VT PVIVVVIIVRIVIIIRIVINRILY

00003c 22 27 22 27?7 2P PP 2P PP PR PP PR 3% 27 97 277 FRIIPIVPIIIIINIY

RAMA %

FEC AR, AT HALERAE T LAAT RAM 7R o BRATTIE 61 RAM N2, SGik$E
WE B i) RAM JETR,  ROAHE A TREF, ATRES AT 24 RAM, JBAKHLTH T RAM i%
Tt 2 T SR FE DO 2 T EHR A1) RAM.

File Edit Wiew Processing Tools ‘indow Help &

Instance Manager: @ | | Ready to acquire o x

Index Instance ID Skatus ‘idth Depth Tvpe Mod

PP E

e A In-System Memory Content Editor B Syt Processing>Read Data from

In-System Memory.

(F28) EIL 11 AU R A T, IR (R
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( In-System Memory Content Editor - D imyfpga/;DK_SE_EPSC/design/prifexlS/en]s - exly

File Edit Wiew I N Tools  Window Help &
Instance Manage I Read Data From In-System Memaory @ x
Imd Continuously Read Data From In-System Memory F& = o
noex \Write Data to In-System Memary F? vpe - -
o RLAMIRCM
1 m »

VLI FATE 2] RAM A RAFSE? 2 T, #GE ST, KL, A
FATLZ g mif SOPErP RO S8 4 — 3

Instance O0: NOME

0DoooD 00 00 00 00O 00 00 OO0 OO 0D OO0 OO0 0O 00 00 OO0 0O 00 0O 0O OO0 00 0O oo oo
000006 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 €0 00 00 03 co oo
00000z 00 03 CO 00 00 07 E0 OO 00 07 EOD OO 00 07 ED OO0 00 08 EO OO0 00 OC FO OO
0oooiz 0O OC FO OO 00 OC FO OO OO0 OC FO OO 00 15 78 00 00 18 78 00 00 18 78 00
00oo1s 00 18 78 00 00 30 3C 00O OO0 30 3C 00 00 30 3C 00 00 30 3C 00 00 70 1C 00
0000le OO 60 1E OO 00 60 1E OO OO 60 1E OO 0O EO OE OO OO0 €O OF OO 0O CO OF OO
000024 OO0 FF FF OO0 01 FF FF 00 01 80 OF 80 01 80 07 80 01 80 0OV 80 03 80 07 80
000022 03 00 O7 CO 03 00 03 CO 03 00 03 CO 07 00 03 CO 06 00 03 ED 06 OO0 01 EO
000030 06 OO0 01 ED OE OO0 O1 EO OQOE OO O1 FO  1F OO 01 F8 7F <O OF FE ©7F CO OF FE
000036 00 OO0 0O OO OO0 00 OO0 OO OO0 OO OO0 0O 00 0O 00D OO 00 OO OO OO0 00 0O OO oo
00003z 00 OO0 0O OO 00 00 OO0 0O OO OO 00 OO 00 0O 00 00

R REATAT DU e, BB A A B O AL, AR A RN S R T
AT, AT RAM 3tk 0 Aidtihik 1 1 32bit Zls A2 T FFFFFFFF, R4S Won
FREKAT A SN R R i . BA LCD, WHZ BRI,

Instance 0: NONE

oooooo EF FF_FF FF_FF FF FF FF| 10 00 O0 OO0 00 00 00 00 OO0 OO0 OO0 OO0 0O OO0 00 0O
0ogo0s 00 OO0 0O 00 0O 00 00 0O 00 00 OO 00O 00 0D 00 00 00 00 <o 00 00 03 Co oo
00000 OO0 O3 CO 00 0O 07 EO OO OO0 07 EO OO 0O 07 ED OO0 00 O EO OO 00 OC FO 0O
0ogoiz 00 OC FO OO 0O OC FO OO 00 OC FO OO 00O 18 78 00 00 18 78 00 00 18 78 00
oogois 00 1s 78 00 0O 30 3C 00 00 30 3C 00 00 30 3C 00 00 30 3C 00 00 70 1C 00
00001e OO g0 1E OO0 0O &0 1E OO 00 60 1E OO 0O ED OE OO0 00 <O OF OO 0O CO OF 00
0oooz4 OO0 FF FF 00 01 FF FF OO0 01 80 OF S0 01 80 07 80 01 80 07 80 03 80 07 S0
0000Za O3 OO0 O7 CO O3 00 03 CO 03 00 03 CO 07 00 03 CO 06 OO O3 EO 06 OO O1 EO
0opo30 08 OO O1 ED OE OO 01 EO OE OO O1 FO 1F OO0 01 F8 <WF CO OF FE <YF CO OF FE
000036 OO0 0O OO OO0 OO0 OO0 QD OO OO0 0D OO 0O 00 OO0 OO 0D OO0 OO0 0D OO OO0 0O 00 00
00003c OO0 OO OO OO0 00 00 0O OO OO0 00 OO0 0O 00 00 OO0 o0

WG, B 2= DERAE, RIS R A, 15t Processing= Write Data to In-System Memory.

(CEZ) s 11 BN R BRI T o, IR 2.7
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Fil=  Edit View Becene® Toos  Window Help &

Instance Manadel  Read Daka from In-Syskem Memaory F5

ontinuousky Read Daka from In-Syvstem Memory Fa

Inde:x

0 Write Data to In-Sywstem Memary

Write All Modified Words to In-Swstem Memory Shift-+F3

W PR, BRI A R DA 2 ) Sk AT HR B AT 5k 1

RG] U PR R A AN B “B”, SRS SEIN A SE B i RAM A (R A 5l
AT IS, “A” FAPR SN IIRE SO “B7

7.6 2T Qsys i NIOS I 324 7——Qsys i LCD A it

7.6.1 RG[REHA

AN, FATCLY 2T LCD WIS, JFHAEWIE LA A RAM A7fif ¥ 745
BIRTRE AL RA G, AT T Qsys FE AR INAAEH], g 4101
AD/DA 411F. y AEIXASSB, FRATTEESE 5 AT ) e ], AR DU R
PF9MFEIRs) LCD P B7s i LeD AifF. MR T, Wi LD B R IRBh e PR iy, Tl

() s 11 “HER RN AR R R T, AR B E EEE.”
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W 60Hz IR, i & 4 /0 2 320%240*16bit*60Hz = 70.3125Mbps, WA il CPU 2k
TN, BB TR E R IE R, BE5E cPU KA AL, L, 3K
115 % — )7 SDRAM, JI TZ2A7 SN /s B, FPGA (1) LCD SRR L [ o i Hcdfa ) 14K
) LCD W,

AT A B R (iR G, WS BRI Fr i b ot £
5, HSal A B A )2 R PCB ARG, i AR BT B PC HLAI LCD
SMILE ), HE FPGA )1 SDRAM (7435, R —NEIREIE T FPGA #4511, FPGA
WEEAT Qsys HHARELAE HALE, AT P H CRLEHBR IR R i B B . PRI —
ANEIR, BB IBHUR AE SDRAM FEHI#5 A1 LD WoRIRA, ek kel 1 g XAt
BEM S A PR MR R, HITAEHE Qsys M 248, Qsys A Z AU
f s E4E T NIOS2 AbBRAS . v AFEfifids . JTAG UART AMBE. IR, R4 1D 45,

PC
1
e I — —— JTAG UART
NIOS24b 3 3%
System ID —— o RS
1
B & Xk

SDRAM3Z¥ 5% — " 1.CD B R IKE)

I 1

SDRAM:E: | LCD

7.6.2 LCD IR E5h B4

PR b SE i) LCD YREAAS, 32X HLIRAT TN s i AR A 1B 2. W BTR,

() s 11 “HER RN AR R R T, AR B E EEE.”
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A BLE R LCD I REH & N — FIFO rhA& IR R I IXAN FIFO 23 i 4fs LCD SRBNBIL )
PS5 RANWT 2 HL SDRAM HAF MY 1K 4 o

SDRAME H $4 f
ZELFFIFO

LCDEREh#z 4l

SDRAM#Z il 3%

LCD UXENREE] A FIFO A5 547 =4, rdfifo_rddb RFA FIFO 332 H 9T 2 w2k
P B2 rdfifo_rdreq /& LCD A ALL/R IX 2 BB AIME R B I R H — AN SR, EAEXS
IIEBEA LCD AR FAT REAR Tt 2 B — AN BRI, JF HLRE S st A 13 2 rdfifo_rddb L
(KA 3R SR, XA R S 6% 45 LCD 1 r\g\b =415 %821, i led_clk ¥
THIYEAT BT rdfifo_cIr JEFEH] FIFO IE RS S, Efts FIFO & BoR & 3k
AT80L, DIMERS T Wi &R

(E£8) R L 11 “HUR AR R T I, R R
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7.6.3 SDRAM #5128 1& it

SDRAM  Fisihll#—J7 i H 177 2E SDRAM U5 4 (R S 42 bl s 12, 7 — 7 ofd U PR T s
SDRAM 5 ¥4l 55 FPGA P HLABS R (K 1B 40, 755G, etk T B4 1l 2 P9 B0 038 4 )
BEALAN 53, K FLRI > A A TREPOR S . Wi TR, sdram_ctrl J& SDRAM IR A% HlRER,
AP 58 i SDRAM [H)_E AR AL LURGE I RRHT . S HIEDIRAS AT, Wit T
PAREHL, — T BRI RPR SIS S, 53— AW T 1E# AR iR 0
sdram_cmd J& SDRAM iy 2 H5ER, ZBLHARYE sdram_ctrl AR AN [RIIR AR 7% HAH DY (1)
SDRAM F il iy & Al HE (4% 3] 4245 511 sdram_cke sdram_cs_n.sdram_we_n.sdram_ras_n.
sdram_cas_n, Hulik 2455 sdram_addr); sdram_wr_data /& SDRAM i Sk, %4
P RE AR sdram _ctrl BREER IR AR 7R 56 B SDRAM H4h i £k 1t #5il, SDRAM [ 8di i35
HBAEAZIEIE o

(E£8) R L 11 “HUR AR R T I, R R
278


http://myfpga.taobao.com/�

FERLHiE ARG TRBOT KR 252822 I BT
VAT EREEE: http://myfpga. taobao. com/

sdram_ctrl:module_001

sdram wr_data:module_003

‘sdran_buss
clk [ olk sdran_rd_aok | [———
dn sst_n% retn sdvan_yr_ack | (—— olk
sdram_rd_re ydrem_rd_s 8_dout_rdy | et n .
sdran rd_roq e [T atisiy Pv-data stl15:0) | > sys_data_out[15:0]
work_state[3:0] work_ptete[3:0] sdren_data[15:0] | e—<C_> sdram data[15:0]
ent_clk[8:0] ent_clk[8;0]
sdram_cmd:module_002
sys_data_in[15:0] C—> adran_ons n => sdram_cas_n
clk sdren_cke —> sdram_cke
retn sdran os_n — sdram_cs_n
sys_addr[21:0] > ave_adér(21:0] adrem_napn > sdram ras_n
init_state[4;0] adran_ve 6. > sdram we n
e sdron bal1:0] | fmmmmmmee > dram bal1:0]
sdram 30c{1:0] | {mmee > sciram_addr[11:0]
> sys_dout_rdy
> sdram wr_sck
> sdram_wr_ack

—> sdram_busy

KR, SDRAM (¥ EHIAIAGAL PR — e (HHORIEE AR &0 2 5 T SRR (M 5 %
SCED:
2645 200us, IXAE SDRAM [ A e i 015
@ FIfS L-BANK TH 78 HL;
@ /b 8 AT
@ FEAFAEAE (MSR), 5SEA SDRAM 15 A KM AL E -

SDRAMATI#EAE.
e o o
e e e SDRAMEEH THE
200usHy AR5 B ! FTAL-BANK 578 i ! SR AL ! BAFFRBE MSR)

WK P7R, SDRAM TG HARZSHLIAT 20 AMIRES, a2 I_DONE RA a5 ik, Bl
WIEE T, AR5 53— 14871 SDRAM IE 5 LAERA PR A HLA B B0 -

T SDRAM IE W TAF (3 5 I i B8 2 % M55 datasheet (K45641632C.pdf), 1XHLA
HERZ IR 8. SDRAM IEH LABRZE N PRSI WEPR. AiEfE SDRAM 4L T
W_IDLE AR, WERA AR BUEREE ARG RAG 5774, MBEARIA N AR, A&
KR RARA T, BT YR Lr SDORAM [l gk, Hibb gk, Hdmung, M
M PRUEARSE AT SE T3S SDRAM (R K -

() s 11 “HER RN AR R R T, AR B E EEE.”
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R
S -8 e i
i SR Wi IR SO S N
- *’f!\.‘,'” A . ;li.::" A A Ao A~ Al
— [ & (8% J (@ P (@8 L
\ JI
\,
N 3
W
. - s
e - —

515 SDRAM RIS BiE 5 P2 A4, IXANI v 5 5 2 2 fr i 25 SDRAM ], T [A120 FPGA

{525 SDRAM [ 5.

FEI BRI _ETHE IERA 4 SDRAM F2HL

B R, IXASBRANE S L A0S R 55K, DAPRIEAE S

) ) /2
SDRAM_CLK \\L X\\ \
DATA >< ><
N N N
MRSl (FPGA I TAEM ) Ak s 5 102 R AN FR
R R R
« Y
DATA

o/ o/

Y
T2 T BEAE PRUE SDRAM FRIBK SN A A5 5 A S R AN B s e 2 A H] PLL SR B I b
PR AL AN IR, DRI ) 22 AR P AR N 3 20T IR 45 SR, 1A% 46 1) SDRAM [
B 5 80 T +3ns RS, IMTARIE T SDRAM ZEBIUAE Bl I A7 A 45 i 37 i [a) R KRN
. IXAMARL S S TR, (EAE B E R, BEvh i AR U AR AT

() s 11 “HER RN AR R R T, AR B E EEE.”
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PL5EIXA SORAM I JZHE 77 50, FRATTIE SR A I e Bt (e A0 FH Bk 304 2 ¥ e
W5 X A T AR G FIFO) SRIAEZASH ¥, W FTR, wrfifo A 15 SDRAM
Hd, rdfifo JT T+ SDRAM #idi o th T TR SDRAM B2 5 #2& LA 8 A7 (16bit) Ky HfT,
FTLMEEF T FIFO 4 B4 &2 A o 541 SDRAM IRRRAS R/ . 4 wrrfifo it i M EOU R
15 SDRAM V53K, 785 VEIBIYIIA], 38 4 R I ore A I K3 wrfifo HH G 8 NSl o [RIFE,
{E rdfifo i /> FIE @ Hoi (rdfifo S W& HIEE SDRAM 3K, I8 4 Mg 4515 8 A
B SN rdfifo b, LULRIIF 22 HL 6 BUR RFEERAR4 M rdfifo 152 H K 5is .

rdfifo:uut_rdfifo

clk. al2r5m [ —— rdolk tx_start™0

rdf_rdreq > xdreq [16:0]
eI 100n —> e o
sdram rd ack [ wrreq wrugedw[8:0] tx_start
sys_data_out[15:0] > LD 9"h000 3

sdram_rd req~0

Equal

. ,
:‘D—D sdran_rd_req
wrfifo:uut_wrfifo 9’ h100

LessThan

L—— | rdelke
sdram wr_ack > ey qL16:0] | e

sdram_wr_req"0

1
wrf_rdreq [_>—————— | wrrea wrusedw[8:0]
sys_data_out [15:0] [ | dsta[16:0] - < j } sdran_vr_req

LessThan

clk_25m >

{—> rdf_dout[15:0]
> sys_data_in[15:0]

Mg FRE XA TR, TRENFS A PLL DL S ARPERIEL . SDRAM £l gefiith |
' SDRAM HUE ZeAE i, BEfl'S SDRAM BB AR L AR 6K, RTL ML s o

sys_ctrlivut_sysctrl

i
elk [ >——— | el elk 28
retn [ >—————[mn wirmelk | [———)
arrms
t_otrl:uut v otrl
adran_top:urt_sdramtop
-
. . atrom g n | | —————{ > sdran_cas s
- L= slfifo_ctrliuut_sdfifoctrl séom_coa.n
L7:0] srn oan || ———— > edran os_n
| etk 100 <k sdrmraen [————{ > sdram ras n
e I duea sy [ ———— > sdramwe_n
tagene:u e strm iz s s || ——
st o prinyiyss ey i | —
gt fastar: wn_oddr(21:0]  aye_data_ont[16:0] | pmmmy
- . LD et 0] s patrzol {——> sdran ba[1:0]
st aaligio] -t 0] | == sdran_natel11:0] {—> sdran_addz[11:0]
_| |_ P i aral10] <> adran_datal15:0]
8232 tx
sdran_clk

HEHS SDRAM 1A BLELAE FHIAEIN J5 AN SDRAM ¥ 0 Ml 465 NI 8, B
LB FIFO KIXIZ N SDRAM. SDRAM HIFT UL S 5¢8di o, JH 3 SDRAM B2, M
0 HuhkTF4Ri5: Y SDRAM PN IR TN 2247 FIFO 1, AR B LUBEERAEZ FIFO it s ik L
&2 PC HLCH 23] PC AL, AT A FHREBY T LRI AT D o B AN IR 32 2 /2 31X SDRAM
5, WAL 25MHz [FIEl, SDRAM 254§ ] T 100MHz.

SDRAM #5388 —MT 4 M, 01 1 M TSI, 4 DR
sdram_top.v. sdram_ctrl.v. sdram_wr_data.v. sdram_cmd.v, ' sdram_top.v J& il )= Fitk ;

1M sdr_para.v 52l TAHESEUR — LT IR BRTRIE, i PAUE RO, A

(F28) EIL 11 AU R A T, IR (R
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MK T, WRKSHLY TR

7.6.4 Avalon-MM M#IEO W

1E5—M, 45— SDRAM HAHEKIZEAF FIFO, XA FIFO 5 AKIHHEJEL L NIOS I
AR . NIOS 1131 Avalon-MM BEKHAT B4, DI F A2 b e it — A
B T##% Avalon-MM RUEZERT FIFO, TRt & 178 17— Avalon-MM MHLERCELER, &
Fs NIOS 1 323 R O BE Rk (5 E S NE FIFO 1, FIFO HP AR #R 2 4% 1) SDRAM 45 &
Huhkrr, XS] i B O R 2 7 LCD T R SR IR R AR

NIOS II

SDRAME A\ $4#

Avalon AP Z2FFIFO

SDRAM# il 2%

1

SDRAMtS |

Avalon-MM MAUEBCELSARES LT, et /a2 2 sys LY LD [ L. &
B R T Avalon-MM MALEE T, JE84T 3 MR FIFO JEB IS 55 . wrf_wrreq #& FIFO [
IR, SO RSP, N RO B wrf din Riihl Rk wrf ain #3% FIFO 2%
17, AEIERAE] SDRAM #HIALUS wrf_ain Mk 35 N K5 wrf din,

module as lcdwr (
clk, rst_n,

avalone cs_n, avalone wr n, avalone wrdata, avalone wraddr,

(F28) EIL 11 AU R A T, IR (R
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7.6.5 BURZETFIERFN FIFO BLE

WE PR, IXEE AL T 2247 SDRAM 325 Kds iR b  iZ R L E T P9 FIFO.
Horr, HF2247 SDRAM 5 NEHiE 1) FIFO i 44 3 wrfifo, 1fiiFH 12547 SDRAM 2 H 204 (1) FIFO

44 0 rdfifo.

(E£8) R L 11 “HUR AR R T I, R R
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SDRAME A\ 3 # SDRAMiSE H # ¥ #
SEFFFIFO ZEIFFIFO

Wrfifo F AL E 41T
@ SR Tools>MegaWizard Plug-In Manager, new —7> megafunction. {F page

2a 1 LT AN B B R VERIXASHET FIFO A4 MBI wrfifo, B4 04 4 i TREPTAERR A

1 Which megafunction would yvou like to customize?

which device Family will wou be usingy | |Cwclone II1 -

Select a megafunction From the lisk below
—- Which type of output file do you want to create?

b 1 Interfaces - © oL “ .
b [C1 ITAG-accessible Extensions ) ¥HOL ?I ﬂj_': j‘:l' wr f 1 fO
a ] Mernary Compiler

¥§, ALTOTP , 7‘

¥4, ALTUFM_I2C

¥4, ALTUFM_MOME
¥4, ALTUFM_PARALLEL
*4_ ALTUFM_SPI

ol

D fyfpgafDK_SF_EP3Cidesign)prifex 1 6fwrfifo

utput Files will D generated using the classic file struckure

= [] Return ko this page Far another create operation
™ Mote: To compile a project successfully in the Quartus I software, vour design

) N LPM_SHIFTREG files rust be in the project directary, in a library specified in the Libraries page of
“4, RAM initializer the Options dialog box {Tools menu), or a library specified in the Libraries page
-_;i RAM: 1-PORT of the Settings dialog box (Assignments menu).

m

.+°'+§ RAM: Z-PORT Wour current user library directories are:
*{_ ROM: 1-PORT
*{_ ROM: 2-PORT
.+°'+§ Shift register (RAM-based)
[ click to Open IP MagaStore -

Zancel < Back, Tk = Einish

2 Parameter Setting - UL [ [FIHC & 1 BT W0 A R 1 0 B 1) 0 TR FH R e 2 BT

HEE 2AHT FIFO BU47 55k 40bits, IRJE A 256words.

() s 11 “HER RN AR R R T, AR B E EEE.”
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Megawizard Plog-In Manager [page 1 of 8]

DCFIFO 1 ) > Rdreq Option,

Currently selected device family: | cyclone 111

wirfif
[V] Match project/def ault
k— data[39..0]
How wide should the FIFO be?
F— wrred
k— wrclk werlsedw(7 0] [7] Use a different output width and set ta 4 bits
39.0 How deep should the FIFO be? 256 words
— rreq ol 1 e I hs I
k— roclk Mote: You could enter arbitrary values for width and depth
Do wou want a commen clock For reading and writing the FIFO?

k— aclr 40 bits x 256 words

‘es, synchronize both reading and writing to 'clock!,

Create one set of Fullfempty control signals.

® Mo, synchronize reading and writing to 'rdclk! and 'wrlk!, respectively.
Create a set of fullfempty control signals For each clock,

Resource Uzage

| Cancel || < Back || Mext = || Einish |

FIFO [¥] Write-side JFJA 5 N7 1T 8F8 7~ # 1 usedw(]. T 7015 BR DI RE o

Megavwizard Plug-In"Manager [page 4 of &

‘Which optional output control signals do you want?
Read-side Write-side
[ eetal39.0] 1 ful 1 ful
ke wrren Hen usedwl_:] is the number of
pty [] empty words in the FIFO,
etk wrusecw(7. 0] FFl usedili] Maoke: You can use the M3E to
o[39.0] Usedw generate a half-full flag.

f— rdreq Mote: These signals are synchronous o Mote: These signals are synchronous ko
F— roiclk rclk “wrelk!
5 40 bits x 255 words [[] Add an extra MSE to usedw port(s)

[V asynchronous clear I

7] Add circuit to synchronize "acl’ input with ‘wrclk!

71 Add circuit to synchronize “acl input with ‘rdclk’

Reszource Usage

| Cancel || = Back || Mexk = || Fimish |

(CEZ) s 11 BN R BRI T o, IR 2.7
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=" B

Megawizard PIug-In Manager [page & of o]

DCFIFO1 > DCFIFO 2

Cpimization

Which kind of read access do wou want with the 'rdreq’ signal?

Mormal synchronous FIFO mode,
k— data39..0] The data becomes available after 'rdreq' is asserted;
‘rdreq’ acts as a read request,
wrre
: qu (700 Show-ahead synchronous FIFO mode.
I wrusedw(7..0] O The data becomes available before 'rdreq’ is asserted;
[33.0] ‘rdreq’ acts as a read acknowledge.
k— rdred v Moke: This mode suffers a performance penalty.
k— rclk
What should the memary block bype be?
k— =cl 40 bits w 256 words
Reduce RAM usage (decreases
© futo O maxc speed and increases number of
LEs). Awailable if data width is
MLAB ML44K divisible by 2,
Set the maximum block depth o |Auto - | words
Resource Usage
| Cancel | | < Back | | et = | | Einish |

@) Summary WY, “A)i% wrfifo inst.v flwrfifo bb.v . 58 wrfifo [HHCE .

Megawizard Plhg-In' Manager [page & of 6]

Summary

Turn on the Files vou wish to generate. & graw checkmark indicates a file that is automatically generated, and a green
werfifo checkmark indicates an optional file, Click Finish to generate the selected files, The state of each checkbox is maintained in

subsequent Megawizard Plug-In Manager sessions,
! datal39.0] The MegaWwizard Plug-In Manager creates the selected files in the Following directory:

D:imyfpgalDE_SF_EP3Cdesigniprilexl6)
— wrred
—{ wrclk wrusedw(7 0] File: Description

301 wirfifo.y Wariation file

ki rdreq [Cwrfifaiine AHDL Include File
f— ek [ wirfifa.crp YHOL component declaration file
k— ack 40 bits % 256 words F wrFiFo.bEF Quartus 1T s mbal file

|_|E wirfifo_inst.w Instantiation template file

[V] wrfifa_bb.wv Werilog HDL black-bo: file

Reszource Usage

ANCEl

(CEZ) s 11 BN R BRI T o, IR 2.7
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Al wrfifo FRCE AL, rdfifo (BIEFIECE W R .
@O AR Tools>MegaWizard Plug-In Manager, new —7> megafunction. {F page

2a (A LT AP B B, ERXASHET FIFO I KA A rdfifo, B$A204 1T TREPTAERRAE

- Megawizard Pladg-In Mandger [page Za

wihich megafunction would you like to customize?  ywhich device Family will vou be using? | Cyclone III -
Select a megafunckion From the list below
X which bype of aukput file do wou want ko create?
L .
= ‘ — O aHoL .
[ Interfaces ??vjj 4df-f
I AT 110
B[O ITAG-accessible Extensians © DL I J
a ] Memory Compiler [+ Verilog HOL
“4, ALTOTP

What name do you want For the autput File?

#§, ALTUFM_IZ2C

#4, ALTUFM_MOME
\ ALTUFM_PARALLEL Cutput files will be generated using the classic file struckure
*¢. ALTUFM_SPI

*4 LPM_SHIFTRES

I O frvefpgaDb,_SF_EP3C i design/prifex16)rdfifo I

[] Return to this page For another create operation

Moke: To compile & project successfully in the Quartus IT sofbware, vour design
files musk be in the project directory, in a library specified in the Libraries page of

"°'+§ RAM initislizer = | the Options dialog box (Tools menu), or a library specified in the Libraries page
".K RAM: 1-PORT " | of the Settings dialog box (Assignments menu).
"°'+§ RAM: Z-PORT Your current user library direckories are:

3, ROM: 1-PORT
¥, ROM; 2-PORT
t"‘i Shift regisker (RAM-based)
1 Click ta Open IF MagaStore -

Cancel < Back Mext = Finish

@ Parameter Setting - UL [ [FIC & W1 BT YEAT R ) 0 B 118) 0 TR FH RO e 2 BT

B 4HT FIFO Y4755 & 16bits, JRJE A 512words.

() s 11 “HER RN AR R R T, AR B E EEE.”
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Megawizard Plag-In Manager [page 1 of &

DCFIFO1 > DCFIFOZ > Rereq Option,

Currently selected device Family: |y elone 111

rdfifo
[¥] Match project/default

k— data[15..0]

How wide should the FIFO ber 16 ~ | bits
F— wrred
kL werclic werusedw(3..0] [[] Use a different output width and set to 16 bits
- g[15..0] How deep should the FIFO be? 512 ~ | wards

rdreg
ke roclk Mote: You could enter arbitrary values for widch and depth
A 18 bite 512 word Do you wank a common clock for reading and writing the FIFO?
its x words
[®) ‘fes, synchronize both reading and writing to 'clock!,
Create one sek of fulllempty contral signals.

Mo, synchronize reading and writing ko ‘rdclk’ and "wrclk!, respectively,
Create a set of fullfempty control signals for each clock,

Resource Usage

| Cancel || < Back || Mext = || Finish |

FIFO [1) Write-side JT )3 5 N1 8478 11 usedw(]. T /A B Ihfg

Megavwizard Plug-In"Manager [page 4 of &

‘Which optional output control signals do you want?
Read-side Write-side
[ eetal39.0] 1 ful 1 ful
ke wrren Hen usedwl_:] is the number of
pty [] empty words in the FIFO,
etk wrusecw(7. 0] FFl usedili] Maoke: You can use the M3E to
o[39.0] Usedw generate a half-full flag.

f— rdreq Mote: These signals are synchronous o Mote: These signals are synchronous ko
F— roiclk rclk “wrelk!
5 40 bits x 255 words [[] Add an extra MSE to usedw port(s)

[V asynchronous clear I

7] Add circuit to synchronize "acl’ input with ‘wrclk!

71 Add circuit to synchronize “acl input with ‘rdclk’

Reszource Usage

| Cancel || = Back || Mexk = || Fimish |

(CEZ) s 11 BN R BRI T o, IR 2.7
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Megawizard PIug-In Manager [page & of o]

=" B

DCFIFO1 > DCFIFO 2

Cpimization

Which kind of read access do wou want with the 'rdreq’ signal?

Mormal synchronous FIFO mode,
k— data39..0] The data becomes available after 'rdreq' is asserted;
‘rdreq’ acts as a read request,
wrre
: qu (700 Show-ahead synchronous FIFO mode.
I wrusedw(7..0] O The data becomes available before 'rdreq’ is asserted;
[33.0] ‘rdreq’ acts as a read acknowledge.
k— rdred v Moke: This mode suffers a performance penalty.
k— rclk
What should the memary block bype be?
k— =cl 40 bits w 256 words
Reduce RAM usage (decreases
© futo O maxc speed and increases number of
LEs). Awailable if data width is
MLAB ML44K divisible by 2,
Set the maximum block depth o |Auto - | words
Resource Usage
| Cancel | | < Back | | et = | | Einish |

@ Summary WY, ‘A% wrfifo inst.v flwrfifo bb. v . 58 wrfifo [HHCE .

Megavwizard Plog-In Manager [page & of &)

£) FIFO

Surmmary

Turn on the files you wish to generate. A gray checkmark indicates a file that is sutomatically generated, and a green
rdfifa checkmark indicates an optional file, Click Finish to generate the selected files, The state of each checkbox is maintained in
subsequent Megawizard Plug-In Manager sessions,
b data[15.0] The MegaWizard Plug-In Manager creates the selected files in the following directory:
D:\myfpgalDE_SF_EP3Cdesigniprilexle)
— wwrred
e wrclk wrusedw(s..0] File Description
1501 rdfifo.w Wariation file
k— rdreq [ rdfifo.ine AHDL Include File
k— rdclk [ rdfifo.crp YHOL component declaration file
L acl 16 bits % 512 wards [ rdfifo.bsf Quartus IT 5 mbol file
[ rdfifo_inst. v Instantiation template file
[V rdfifo_bb.v verilog HOL black-box: file
Resource Usage

(CEZ) s 11 BN R BRI T o, IR 2.7
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7.6.6 PLL BLE 5 &{0igit

LA T RCE M PLL, JF B RGN A R AL 5 AL PLL AU AL T
“FIEAL, FDRRC AR,

rst_nrl rst_nr2 regd
PRE PRE
1— D Q D Q——1  >rstnr2
clk >
ENA ENA
CLR CLR
[ T
rst_n >

PLL FRCE A BT
@O AR R Tools>MegaWizard Plug-In Manager, new —™ megafunction. {E page

2a (AT RSN B B, VERXASHET PLL A AREA D mypll,  BRAR 4 1T TREFTAE B A2

'5’ MegaWizard Plog-In Manager [page £3

Which megafunction would you like to customize?  wyhich device Family will you be using? | Cyclone III -
Select a megafunction From the lisk below

v which bype of oukput file do wou want bo create?
— O AHoL

+ yo .
3, ALTZGKE O ot “Z W H mypll
#§, ALT2GHE_RECONFIG 7\

3, ALTASMI_PARALLEL
*{ ALTCLKCTRL
#§, ALTODIO_BIDIR

.

wrhat name do yvou wank for the output file?

D fmyfpga/Dk_3F_EP3C idesigniprifexlefmypll

:t‘i ALTODIC_IN Cukput files will be generated using the classic file structure

+\ ALTDDIC_OUT [] Return to this page for another create operation

“a, BLTODLL

.;_.? Mote: To compile a project successfully in the Guartus 1T sofbware, vour design
N ALTDO) £ | files musk be in the project direckary, in a library specified in the Libraries page of
¥, ALTDQS the Qptions dialag box (Tools menu), or a library specified in the Libraries page
\ ALTDO DOS of the Settings dialog baox (Assignments menu).

\ ALTDG_DOEZ w12.0 Your current user library directories are:

4, ALTEX

¥, BLTGX_RECONFIG
*{, ALTINT_OSC

*§, ALTIOBUF

¥, ALTLYDS R

*§, ALTLYDS_Tx

3, ALTMEMPHY

¥4 ALTOCT

Cancel < Back Mext = Finish

@ ALY 8, PLL NI 454 25MHz.

() s 11 “HER RN AR R R T, AR B E EEE.”
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MegaWizard Plug-In Manager [page 1 of 127

Currently selected device Famiky: | Cyclone 111

ey pll
¥p [ Match projectjdefault

inclkD
reset

i Able ko implement the requested PLL
inclkD freg: 25,000 MHz
Operation hode: Normal

[t [ Ratio Ph @g{ OC (%
oo | 11 .00 [ s000
of | 2 [ o0 | soo0 lacke
ez | 4| oo | s00n
o3 | 41 | 342.00] s0.00

General

‘Which device speed grade will you be using?

Use military temperature range devices only

‘Wwhat is the frequency of the inclk input? |25.DDD MHz - I
Cyelone (11
Set up PLL in LYDS mode Data rate: Mot Available Mbps
FLL Type

‘Which PLL type will you be using?

Fast PLL Enhanced PLL (%) Select the PLL bype automatically

Operation Mode
Hows will the PLL outputs be generated?

(®) Use the feedback path inside the PLL
(®) In normal mode
O 1In source-synchronaus compensation Mode
() In zero delay buffer mode
Connect the Fbmimic port (bidirectional)
() with no compensation
Create an 'fhin' input for an external Feedback (External Feedback Mode)
Which output clock will be compensated far?

| Cancel || < Back || Mext = H Finish |

@ FReR NN areset Fl PLL 5 R " 55 locked .

MegaWwizard Plug-In Manager [page 2 o 12]

Able ko implement the requested PLL

Optional Inputs
inclkd

reset

inclkD freq: © 25.000 hHz

Create an 'pllena’ input ko selectively enable the PLL
Operation Mode: Hormal

| [V Create an 'aresat’ input to asynchronously reset the PLL |

| Clk | Ratinl Ph (dg DC %
c0f 1) 000 | 50.00
el 34| 000 | 50.00
2 | 41| 000 | 50.00
o3 | <1 342 00] 6000

[[] Create an 'pfdena’ input ko selectively enable the phaseffrequency detector

Lock Cutput

[[] Enable self-reset on loss lock

Tyclone 11l

Advanced Parameters
Using these parameters is recommended For advanced users only
[] Create output File(s) using the ‘Advanced' PLL parameters

- Configurations with output clock(s) that use cascade counters are not supported

| Cancel || < Back. || Tlext = H Finish ‘

(CEZ) s 11 BN R BRI T o, IR 2.7
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@ PLL %y H IR co HUATR N 25MHz, AHAZ A 0, FPGA NS A SE A IS A B4R & FH i A
KN

Megawizard PIOg-In Manager [page & of 12]

¢0 - Core/External Output Clock
mypll Able to implement the requested PLL
[ Use this clock
inclkd . . =y Clock Tap Settings
oaer | KO freuzney: 5,000 ke o Requested Settings Actual Settings
Mperation hinde: Normal 5] —
=2 Enter output clock frequency:
T [t P i o | i quency 2500000000 MHz v 25.000000 ||
e | 14| oo0 | s0.00 p kc‘{ () Enter output clock parameters: .
ol | &) 0.00 | 50.00 ocke Clack multiplication Factar i
c2] 41| 000 ) 5000 =0y
w3 | ar | 24200 s0.00 Clock division Factor L Ry 1
Tyelone 1l Clack phase shift 0.00 3 deg 0.00
Clock duty cycle (%) 50.00 s 50.00
Diescription Vall
Mote: The displayed internal settings of the Primary clock O frequency (MHz) 5.
FLL is recommended For use by advanced Modulus For M counter U
users only e = o

Per Clock Feasibility Indicators
0 ol 2 3

| Cancel H < Back || Mext = || Einish |

PLL i IS8 ¢ %K 5S0MHz, #HA7 4 0.

MegaWizard Plug-ImManager [page £ of 1.2]

L

¢1 - CorelExternal Qutput Clock
mypll Able to implement the requested PLL
[V] Use this clock
jnclki . . =1} Clock Tap Settings
roaap | el frequency: 25,000 e v Requested Settings Actual Settings
Dperation hinde: Hormal I@ T I
c! Enter output clock frequency:
T [ Fatio] P i OC 1% P a Y 50.00000000 MHz - 50.000000
o | 11| ooo | 5000 I kzi () Enter output dock parameters: ;
cl] 241) 000 | 5000 nexe Clack multiplication Factor i
s2 | 41| 000 | 5000 22 Coy
w3 | a1 |342.00] 5000 Clock division Factor 1 Ry 1
Twclone 111 Clock phase shift 0.00 2| |deg = 0,00
Clack duty cyele (%) 50.00 o 50.00
Diescription Yal
Mote: The displayed internal settings of the Primary clock YCO frequency (MHz) 5.
FLL is recommended For use by advanced Madulus For M counter 20
users only P e

Per Clock Feasibility Indicatars
0 cl c2 c3

| Cancel || < Back || Mext = H Finish |

PLL %t b c2 MO8k 100MHz, #H47 K 0, iZBH8PH T FPGA N 58K ) SDRAM F4:4i]

(F28) EIL 11 AU R A T, IR (R
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R IEH

MegaWizard Plug-1In Manager [page 6 of 1Z2]

c2 - CorelExternal Qutput Clock
mypll Able ko implement the requested PLL
V] Uise this cl
nclkd . cl, Clock Tap Settings
inclkd fraquency: 25.000 hHz R ted Setti Actual Settings
reset | pertion bsde: Normal ol 5 CEIEEIEH S 2
o Enter aukput clock frequency: I
ik | Ratio] Pr ] OC (% 2, I P U 100,00000000  |MHz - 100,000000
ef | 1/1) 0.0 | &000 < Enter output clock parameters:
locked_ o 1 4
el 2/1) 000 ) 60,00 Clack multiplication Factor
c2 | 41| 000 | 5000 <2 Caf
=3 | a1 |zaz.00] 5000 Clock. division Fackor 1 R 1
Trclone 111 Clack phase shift 0.00 2| |deg - 0.00
Clack duty cycle (%) 50.00 < 50,00
Description yal,
Mote: The displayed internal settings of the Primary clack YCO frequency (MFiz) s
FLL is recommended For use by advanced Modulus For M caunter EU
users only B o

Per Clock Feasibility Indicators
0 cl c2 3

| Cancel H < Back || Mext = H Einish |

PLL %y H B8 c2 805 & 100MHz, #3474 9.5ns, 11544 ] T SDRAM IR 44 sdram_clko
c3 WIEFEIFE -

Megawizard Plog-In Manager [page 9 ot 12]

¢3 - CorelExternal Output Clock
mypll Able to implement the requested PLL
inclko _ O, Tap SEChngs
inclkD freg 25.000 MHz Actual Sethings
reset Dperation hode: Hormal I S Regquested Settings ] g:
Enter output clock frequency: . I
[0 B2 Y S il qUEnCy 10000000000 |MHz |- 100, 000000
co | 11| ooo | 500 Enter output clock parameters:
locke 4
ol @A) 0.00 ) 5000 Clock multiplication factor 1
c2 | an | oo | s0.00 < Coy
23 | an |34z.00 so.00 Clock division Fackar 1 2/ 1
Tyelene 11l Clack phase shift 9.50 s |ns - 9,50
Clock duty cycle (%) 50,00 T 50.00
Description wall *
Mote: The displayed internal settings of the Primary clack YO frequency (MHz) 5
FLL is recommended For use by advanced Madulus far M counter 20
users only B 2
»
Per Clock Feasibility Indicators
0 cl 2 o2
| Cancel | | < Back ‘ | Mext > | | Finish |

() s 11 “HER RN AR R R T, AR B E EEE.”
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7.6.7 Qsys R HIiE

FRAY S T P T P A5 AR R DG R B — o LA BRI AR o T AT 2 ) T
BB IR, Sys_ctrl.y BUHR= A2 RGBT I BRI R ALAE 55 As_ledwry BIHUH]
THHE Qsys 1R etz I LL K B N H 1] Sdram 7 ; Sdfifo_ctrly A 1 BEE T AN FIFO,
FH P 2470 5 4007 31 SDRAM [RIZE 474 s sdram_top.v LUK 14411 3 ANk - 22 5

(E£8) R L 11 “HUR AR R T I, R R
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T-5PRI¥) SDRAM 5 7 3 5 RE S EEAE ;. led_driverv BEEUHT-7=E LCD MR 7, I &
i LCD BEAN R AT EEA A R, #5765 M sdfifo_ctrl.v BLER ({8 13: 2247 FIFO 73 2]

i ZEIEHE LCD R R .

Qsys

1

as_lcdwr. v led_driver.v

To all

sys_ctrl.v ::::#;> sdfifo_ctrl.v

sdram_top. v

LCD

sdram ctrl.v sdram_cmd. v sdram_if_data
SDRAM:S A

I C20R 2 N E BRI BN T it P I BA T2 2D 4 RENS 58 U F R e 1
g, AR as_ledwry XA Qsys AT RREI RS0

BENTRE, T Qsys. siitiFt1H 4 Project->New Component... (FEADERANHT /LA
PIFEAR B (3 AR 2R ABL, X BANVEOTE A PR, FORRe S M B E S R S UR i 1), AR

Component Type LI % & U], name F1 Display name %) lcd.

() s 11 “HER RN AR R R T, AR B E EEE.”
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Y Component Editor = lcd_hw.tel®

File Templates

Component Type | File:s | Parameters | Signals | Interfaces

b Abhout Componert Type

Mame: |ch |

Display name:  ||og |

Wersion: 10 |

Group:

Descrigption: | |

Created by | |

lcon: |

Documentation: | 1ie URL

Files LI A, s i+ VNIl as_ledwrv SCAF, HEAT Synthesis, 28 )5 ¥ B ' A Top-level Module.

E Component Editor = lcdl b tel®

File Templates

Componert Type | Files | Parameters | Signals | Interfaces

b Ahout Files

Synthesis Files
These files describe this componert's implementation, and will be created when a Guartus | synthesis model is generated.

The parameters and signals found in the top-level module will be used for this componert's parameters and signals.

Ot Path Source File Type Attributes

Verilog HDL

+ = Analyze Synthesis Files Create Syrthesis File from Signals

Top-level Module:
Signals GLIfT Y, MNEIRIECE . #2055 0 BAR S SCHTTIn 2 Ui, i RANE AR X
MIBCE, RS AT BLR SR RS 512 1 e SORTH AL

() s 11 “HER RN AR R R T, AR B E EEE.”
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L
Component Editor - |cd

Fil=  Templstes

Componert Type | Files | Parameters | Sianals | nterfaces

b About Sigrals

Mame Interface Signal Type Waicth Direction
clk clock_sink clk 1 it
rst_n reset_sink reset_n 1 it
avalone_cs_n avalon_slave chipselect_n 1 it
avalone_wr_n avalon_slave write_n 1 it
avalone_wraddr avalon_slave address 22 it
avalone_wrdata avalon_slave writedata 16 it
wrf_din conduit_end export 16 output
wrf_wrreq conduit_end export 1 oLt
wrf_ain conduit_end export 22 output

Interface UL [ FRJIC & 4 J 0 (1 J LA E s o

T "clock_sink" (Clock Input)

Mame: |clock_sink Documentstion

Type: ICIcu:k Infpt I

|' Parameters

Block Diagram W

I Clock rate: | 25000000

clock_sink

clock_sink

=L

null

T "reset_sink" (Rezet Input)

Mame: |reset_sink Documentation

Type: | Reset Input

Az=ociated Clock: | clock_sink

4
* Block Diagram | ¥ |" Parameters
Azzocisted clock: clock sink
I.ESEt—Smk Synchronous edies: [§)
reset_sinkg
kL reset_n

null

(L) FEE UL “HU R R T, R A RN .
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~ “avalon_glave" (&valon Memory Mapped Slave)

Mame: |avalon_slave Documentation

Type: | Avalon Memory Mapped Slave

Aszsocisted Clock: | clock_sink

Azzocisted Reset | reset_sink

4
o |' Parameters

~ Block Diagram

Address units: WORDS
avalon_slave i .
nE A Azsociated clock: clack_sink
avalon_slave| Explict addreszs span: g
valone_cs_n il o
valone_wr_n _: N - ~ Timing
valone_wraddr[21..0] L Setup: El
valone_wrdatal15..0] .
Read wait: 1
el Wirite: wait: 5
Holi: 2
Tirming units: Cycles

| ! Pipelined Transfers

| ! Read Waveforms

|' Write Waveforms

%

clk

write_n \ /

chipselect_n _‘l jl’_
address |3 X:
writedata [oo X:

~ Deprecated
[ Mon-volatile storage

[ Can receive stdoutistderr

[ kemary device

Slave addressing: DY MARIC

SERICE )R, BATE R Project £ NIHIZ T A led A14F, Xdrgs x4t

Project

b Ha Mew component...
: ¢ ado

B IXASH I A 2 4% 8 myled. Clock_sink IEHER R4 clock [ reset_sink &
PR GH reset [; avalon_slave 4% 2 R 4] nios2_qgsys 1) data_master [*; conduit_end %

F22) gsys HIAMB. A BCE W .

() s 11 “HER RN AR R R T, AR B E EEE.”
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E nios2_gsys

clk

reset_n

data_master
instruction_master
ftag_dehug_module_re...
jtag_debug_module
cuztom_instruction_m...

EH sw_pio

clk

reset

=1
external_connection

B mysegi

clock_sink
reset_sink
conciuit_end
avalon_slkave

[ timer

clk
reset
=1

= myadc

clock_sink
reset_sink
concuit_end
avalon_slave

B mydac

clock_sink
reset_sink
conciuit_end
avalon_slave

clock_sink
reset_sink
avalon_slave
conciuit_end

Mios || Processar
Clock Input
Feszet Input
Avalon Memory Mapped Master
Avalon Memory Mapped Master
Fezet Output

Ayalon Memory Mapped Slave
Custam Instruction Master

PIC [Parallel N0

Clock Input

Rezet Input

Avalon Memory Mapped Slave
Canciuit Endpaint

seq?

Clock Input

Reset Input

Conduit

Ayvalon Memory Mapped Slave
Interwval Timer

Clock Imfut

Feset Input

Avyalon Memory Mapped Slave
adc

Clock Input

Fezet Input

Conduit

Ayalon Memory Mapped Slave
dac

Clock Input

Reset Input

Conduit

Avalon Memory Mapped Slave

Clock Input
Reset Input

Avalon Memory Mapped Slave
Conduit

nios2_qsys_0_custom_i..

=wW_pio_external_connec...

myseq?_conduit_end

myadc_conduit_end

mydac_conduit_end

mylcd _conduit_end I

clk
[clk]
[clk]
[clk]
[clk]
[clk]

clk
[clk]
[clk]

clk

[clock_sink]
[clock_=ink]
[clock_sink]

clk
[clk]
[cik]

clk

[clock_sink]
[clock_=ink]
[clock_sink]

clk

[clock_sink]
[clock_=ink]
[clock_sink]

clk
[clock_sink]
[clock_=ink]
[clock_sink]

MR R System—>Assign Base Addresses, X 4t b hik 5B A4 TE
Generation UL[fil, mitfifs N i) Generate AT R4
ha, BRI TRETUZ SO, X ex2v SCHEIARRS i R & 2.

module ex2(

clk, rst n, led,

SwW_pio,

seg db, seg cs,

adc data, adc_cs_n, adc_clk,

dac_scl, dac_sda,
led en, led clk, led hsy, led vsy, led db r, led db g, Icd db b,

sdram_clk, sdram cke, sdram cs n, sdram ras n, sdram cas_n, sdram we n,

sdram_ba, sdram addr, sdram data

)
input clk;
input rst n;
output led;
input[2:0] sw pio;

RJa R

() s 11 “HER RN AR R R T, AR B E EEE.”
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A AT LS RS — IR i K 500T U I RTL Viewer KA TRE R RE AR HLIE
AR PR AS

i |C|:|m|:|ilati|:|n ﬂ lCustDmize... I
&

Task

aw Compile Design

o ap Analysis & Svnthesis
] Edit Settings

- BB Wiew Report

vy - M analysis & Elaborakion
[~ P Partition Merge

4 13 Metlist Yiewers

Stake Machine Yiewer
ﬁ Technology Map Viewer (Posl
[~ M Design Assiskant (Post-Mapping) :

w o P T

A TR RTL Viewer FLETR, XA LA B EAGBHAE L —H 1748, KE Al blgid
A BRI, B BB AR R o RTL A BT A —A B e J 2k A J8E 1) 5

AR D o

(20 ML 1L RIS B TR T, RS AR .
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i85

W,

=222

gt §§3 g2k ¥

asan1.0g

Adis .2

aq_enqr.0)

B0
_n

S

]

7.6.8 EHISE S FLIR

XHE I B

(E£8) R L 11 “HUR AR R T I, R R
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R LLIEEFT I Tel Console THIAR, il ik A LA A SE B34 T 40T »

& 11 F2-bit - DefmyipgayDE_SE_EPSLAdesign/ |

Assignments  Processing Tools  Wind

Project

w Projeck Mavigatar Alk+0

@& node Finder Alt+1
Jakor -

% Tol Consale

P | Messages Alt+3
' I EPICSEL44CE | B Shatus Alt+4
ﬁ e hange Manager alk+5
E sld_hubiauto_hub H Tasks alk+6

(E£8) R L 11 “HUR AR R T I, R R
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Quartus II Tel Console

Lmx

izl

Tel Cansole

BN KREITN P AW, Hee AP BRIE 22 5.5.4 15,
HEN 2 H7 CFEF) TimeQuest, 1568 —4> SDC 344
IR A R N, SRS Constraints>Create Clock. 15 B 7448 & EXT_CLK.

IS4l 5 ) 40ns, AR5 $% Targets BV HARE BN clk.

oo ot : B D —— |
0Ffin short B open

0 Ffin short . apEn Collection: |get_ports - | Fiter: | *
0Ffin short - open
0 Ffin short - apen Options
0Ffin short - apen
0 Fj:in <hort " Dgen [] Case-insensitive
0Ffin shork - open Hierarchical
OF/fin short - open Compatibility made
0Ffin short - open e ies
0Ffin short - open
ﬁ Matches
List
ok name: | ExT_cLk 1
q 2 43 matches Found 5 selected name

altera_reserved_tck » cli.
‘Waveform edgss altera_reserved_tdi
altera_reserved tda
Rising: ns altera reserved_tms =|| (2=
1
ed
0.00 20.00 40.00 ret n
sdram_addr[0] =
Targets: E sdram_addr[1]
sdram_addr(;

dram_addr(3
SDC command: | create_clack -name EXT_CLK -period 40 3 Zd:m':dd:%]

sdram_addr[5]
T Cancel Help sdram_addr[6]

Falling: ns <

[
sdram_addi[7]

dram s
0Fin short open e _sddlel

0Ffin short - open

5D command: |[get_ports {clk}] 6

Carcsl | |_ri

Z19 SDRAM Hi I8l iS5 AE Constraints> Create Generated Clock. i AZFRN
SDRAM_CLK, #RJ5 siiis Targets Ji (3% 40, 90 H RO 1 IEFE get_pins, OB 1] *clk[3]*,

AN E S uut_sysctrl| mypll_inst | altpll_component|auto_generated |pll1|clk[3].

() s 11 “HER RN AR R R T, AR B E EEE.”
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Clock name: | SORAM_CLE

Source:
Relationship ko source
(%) Based on frequency
Divide by: Phase:
Tultiply by Offset:
Duty cycle:
() Based on waveform
Edge list:
Edge shift lisk: ns ns

[ Irvert waveform

ns

e e —————————— . T L ——

Col\ection:lgetjins ¥ | Filker: |*chk{3]* I

Dptions

[] Case-insensitive
[ Hierarchical

[V Compatibility mode
["] Mo duplicates

Matches

List

3 matches found 1 selected name

uut_sysctrl [mypll_inst|altpl

Bbonentlauto oeneratedlolit k31
ponent|auto_generated|wire_plll _clk[3]~clkekr]_e

ponent|auto_generated|wire_plll _clk[3]~clkctrl_¢
>

<
Targets: D

<
S0 command: | create_generated_clock -name SDRAM_CLE -source

Run Cancel

Help

£f Console H%i\ tcl>derive_pll_clocks —use_tan_name. il: TimeQuest H#)2=Z K ity
19 PLL %yt b

¥ L) - Type "exit" to exit.
[ y - Type "help™ to wiew & list of Quartus I
@ y - Type "help <package nawe:>" Lo wview a lis
j') awvailable for the specified Quartus II T
j') - Type "help -tel™ to get ah overwview on O
é') i e i i i e e i e e i e e i
tl= project open -foree "D:/myfpga/DE SF EP3C/
tl= create timing netlist -model =low
[ y Detected changes in source files.
l"'. Parallel cowmpilation iz not licensed and hu
j') Core supply voltage iz 1.2V
j') Low junction temperature iz 0 degrees C
j') High Jjunction temperature iz 85 degrees C
tols read sde
[ L Evaluating HDL-embedded 2DC comnands
L\"'. Synopsve Design Constraints File file not
tl= create clock -name EXT CLE -period 40 [get
tel: zreate generated clock -name SDRALM CLE -so
o derive pll clocks -use tan na:mel
E 4 i
2\ Conscle /N _History S

B R RFAT 4 9 2505 Tasks THIAR ) Updata Timing Netlist 1 Write SDC File, R J5 75 3 Hi 1Y
XFIEHEP N ex2.sdc SCHF, i OK 58K sde SCAFIFIB 2, WA I JLAN A A 5 N sde 3
s

() s 11 “HER RN AR R R T, AR B E EEE.”
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|Tasks @8 x|

' E Open Project...
3 Netlist Setup
+" i W Create Timing Netlist
+" - # Read SDC File
[+ - Update Timing Netlist |
P Reset Design
D Set Operating Conditions. ..
? Ipiﬁlp;:::k SDC file name: Iexz.sdc I |
I ] Datasheet [¥] Expand
I [ Device Specific
b
b

4 Write SDLC File

o i | Diagniostic Tel command: |write_sd|: -expand "exz.sdc" |
[:I Cusktom Reports

I ] Macras Ok Cancel Help

| 2 write sDCFile... |

T EXS PLL B 3 BHEREE FPGA 1 pin LIIER ALY, s S

Constrains=>Set Maximum Delay, il £k,

4k "Set Maximum Delay

Frarm: | clocks {uak_sysckrl|mypll_inst| altpll_component|auta_generated|plil |ck[3]4]
Through: | | l_J
To: [[aet_ports {sdram_clkH] | |
Delay value: |3 | | ,

SDiC comrnand: I/pll_instlaltpll_u:u:umpu:unent|autu:u_generateu:||p||1 |clk[3]4] -to [get_ports {sdram_clk}] 3 |

Rum Cancel Help

R SERES Constrains> Set Minimum Delay, il FZ1H.,

T SeEr Minimum Delay

Fram: I:_cll:ucks funt_sysctrl|mypll_inst| altpll_component|auto_generated|plll |clk[3]H]
Through: | |

To: I[getJ:u:urts {=dram_clk}] | | u
Delay value: E | N

SO command: l/pll_instlaltpll_cu:umpnnentIautn_generatedl|:|II1||:Ik[3]}] -to [get_ports {sdram_clk}] III|

Fum Cancel Help

SDRAM & JiIf¥) input delay 1 output delay tHFFEEL R, Atz HiA% Constrains>Set
Output Delay. i\ Clock name 4 SDRAM_CLK, delay options H.i%FE Maximum FI Both, Delay

value 2 2.6ns, R wiili Targets 50 104, S INITAT SDRAM 155 . BE 58 s ifi Run.

() s 11 “HER RN AR R R T, AR B E EEE.”
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I Wersion  Version 12,0 Build 232 07/05/2012 Service Pack 1 51Weh Edition # Name Finder

Name ex2
iy Cyelone III Collection: | get_ports - Fiter, * |
lamne: EP3CSE144CE
odels Final Options
adel Slowr 1200mY §5C Madsl [ Case-i .
Delays Enabled ase-insensitive
Hierarchical

1 Compatibility mode:
Mo duplicates

Makches

| | ust I

|43 matches Found |36 selected names

altera_reserved_tck sdram_addr|
dlkera_reserved_tdi sdram_addr]
altera_reserved_tda sdram_sddr
alkera_reserved_tms == | sdram_addr]
chk sdram_addr]
< | sdram_add]
sdram_addr|
<< |sdram_addh]
sdram_addr]
sdram_addr|
sdram_addr]
sdram_addr]
sdram_ba[ 0|
sdram_ba[1]
sdram_ras_n
sdram_cke
sdram_clk_c0
sdram_cs_n
sdram_dats
sdram_datal
sdram_datal
sdram_dats
sdram_data|
sdram_datal
sdram_datal
sdram_data|
sdram_datal
sdram_datal
sdram_data[10]
sdram_data[11]
sdram_data[12]
sdram_data[13]
sdram_data[14]
sdram_data[15]
sdram_ras_n

sdram_we_n

Cockname: | sDRar_cLe | =]

led

[ Use Faling clock edge

N G N =)

EEERMRAANNED

Output delay options

O Minirum O Rise

Ord
) Both

|

Delay value: | 2.6 Ins L Adddelay

Targets: | |

SDC command: |set_output_delay -clock { SORAM_CLE | -max 2.6 |

l

Run Cancel Help

25,5070 T 0 B M = S

nstraints File is required by the TimeQuest Timing Analyzer to ge

k[0]}]

RS Constrains=>Set Output Delay. % A\ Clock name >4 SDRAM_CLK, delay options
HLE$E Minimum F1 Both, Delay value *4j-1.1ns, #X )5 /i ili Targets )& [H R8s T4 SDRAM

Mfe 5. WA SEA T Run,

(&) s

JU 11 “HUER AR BRI, R IR .
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A Name Finder

weports  Seript Tools  Window  Help &)

Collection: ‘get)orts v‘ Filker: ‘*

Options

Surmmary
[ Case-insensitive

Hierarchical
1 Compatibility mode
Mo duplicates

Matches

|43 matches Found |36 selected names

altera_reserved_tck sdram_addr[0]
altera_reserved_tdi <dram_addr[1
altera_reserved_tdo sdram_addr[
altera_reserved_tms =2 || sdram_addr[:
el sdram_addr(:
Output delay options led & | sdram_addrf

2
3
4
)
sdram_addr[e,
7
a
9
1
1

Clock name: | spRam_cLk | =]

[[1 Use faling dock edge

e | | sdram_addi(
sdram_addr[;
sdram_addr[
sdram_addr
sdram_addr]
sdram_bal0]
<dram_ba[1]
sdram_cas_n
sdram_cke

sdram_clie_c0
sdram_cs_n
sdram_datal
<dram_data
sdram_datal
sdram_datal
sdram_datal
sdram_datal
sdram_datal
<dram_data
sdram_datal
sdram_datal
sdram_datal
sdram_data[11]
sdram_datal
<dram_data
sdram_datal
sdram_datal
sdram_ras_n
sdram_twe_n

&) Minimom | O mise
) Maximum O Fal

() Eoth |_(+) Both | %

Delay valus: I |71.1 I | ns  [] Add delay

Targets: | |

SDC command: | sek_output_delay -clock { SORAM_CLK } -min 1.1 |

Run Cancel Help

SESHIARE NS

A

tlist -model slow

in source files.

tion is not licensed and has been disabled
age iz 1.2V

perature is 0 degrees C

mperature is 85 degrees C

mbedded SDC commands

Constraints File file not found: 'exZ.sde'. L Synopsys Design C
me EXT_CLK -period 40 [get_ports {clkl]

_clock -name SDRAM_CLK —source [get_pins {u0|altpll|sdi|pll7|c
5 -use_tan neme oK Cancel Help
cks

SDC command; ] sdram_data[12] sdram_data[13] sdram_data[14] sdram_data[ 15] sdram_ras_n sdram_we_n}] |

RS Constrains>Set Input Delay. #ii A\ Clock name ) SDRAM_CLK, delay options
T 7% $% Maximum F1 Both, Delay value j 6.5ns, #& Ji5 /i it Targets J& [ IR 42411, ¥ INFTH SDRAM

M B 2155 (sdram_data[0]3] sdram_data[15]). W& 5¢ 2l Rune

() s 11 “HER RN AR R R T, AR B E EEE.”
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® e ————

“ 4 Collection: [get_ports | Fiter: [+
19 Analyzer Summary s
iming
[ Case-insensitive
Hierarchical
| Compatibility made
Mo duplicates
Matches
=
Clack name: i 43 matches found 16 selected names
[ use falling clock edge alera_reserved_tck. S sdram_data[n]
altera_reserved_tdi sdram_datal1]
Tnput delay options altera_reserved_tdo sclvam_datal2]
[ aleera_reserved_tms ** | sdram_data[3]
np i il sdram_datal4]
O pinim.m O Rz led < || sdram datals]
O Fal rst_n sdram_datafé]
sdram_addr[0] <« || sdram_data[7]
O Both sdram_addr[1] sdram_data[s]
<dram_addr[2] <dram_data[9]
sdram_addr[3] sdram_data[10]
Delay value: ns [ Add dela sdrarn_addr[4] sdram_data[11]
v ¥ sdram_addr[5] sdram_data[12]
. sdram_addr[6] sdram_data[13]
aize) sdram_addr[7] sdram_data[14]
sdram_addr[3] sdram_data[15]
SOC command: | set_input_delay -clock { SDRAM_CLK } -max 6.5 sdram_addr[3]
sdram_addr[10]
R c | Hel sdram_addr[11]
un, Ancel =2 sdram_ba[0]
<dram_ba[1]
sdram_cas_n
sdram_cke
sdram_clk_c0
sdram s n
changes in source files.
compilation i1 not licensed and has been disabled
ly voltage is 1.2V
ion temperature iz 0 degrees ©
tion temperature is 85 degrees C
o HDL-erbedded 3DC cowmands
Design Constraints File file not found: 'exZ.sdc'. A Synopsys D
ock -name EEXT CLE -period 40 [get_ports {clk}] sdram_we_n
nerated_clock -name SDRAM CLK -source [get_pins {ul|altpll|sdi
1 _clocks -use_tan nawe
FLL clocks 5DC command: n_data[10] sdram_data[11] sdram_data[12] sdram_data[13] sdram_data[14] sdram_data[15]}]
ming netclist
e ST ATV {m wmmem emmemmned S e e e mrmens Am 1 me oK Cancel Help

RS Constrains>Set Input Delay. #ii A\ Clock name ) SDRAM_CLK, delay options
HL P Minimum 1 Both, Delay value 24 3.2ns, 2R )5 s5iihi Targets Ji [H IR 4%EH, Vs T f5 SDRAM

M S 2155 (sdram_data[0]3] sdram_data[15]). W& 5¢ sl Rune

(L) FEE UL “HU R R T, R A RN .
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® B

ed Callection: get_ports w | Filker: |*
g Analyzer Summary Optians
ming
[ Case-insensitive
Hierarchical
Compatibility made
Mo duplicates
I EEEE————E Matches
Clock name: =i 43 matches Found 16 selected names
[[] Use falling clack edge altera_reserved_tck . sdram_data[0]
altera_reserved_tdi sdram_data[1]
Input delay options alcera_reserved_tdo sdram_data[2]
alcera_reserved_tms =*  sdram_data[3]
Wi R il sdram_data[4]
O Rise led < sdram_data[s]
O Maximum O Fal rsk_n sdram_data[6]
sdram_addr([0] cc | sdram_data[7]
© Both sdram_add(1] sdram_data[5]
sdram_addr[2] sdram_data[9]
sdram_addr[3] sdram_data[10]
Delay value: 3.2 ns [ Add dela sdram_add(4] sdram_data[11]
¥ - u sdram_addr[5] sdram_data[12]
: <dram_addr[5] sdram_data[13]
VIR sdram_addr(7] sdram_data[14]
sdram_addr{&] sdram_data[15]
SDC command: | set_input_delay -clack { SORAM_CLE + -min 3.2 sdram_add[9]
sdram_addr[10]
R c | Hel sdram_addr[11]
=L Ance = sdram_ba[0]
<dram_ba[1]
sdram_cas_n
sdram_cke
sdram_clk_c0
sdram cs 0
zompilation is not licensed and has heen disabled
1y voltage is 1.2V
ion temperature is 0 degrees C
zion temperature is 85 degrees C
4 HDL-embedded 3DC commands
Jesign Constraints File file not found: 'ex2.sdc'. A Synopsys D
sck —name EXT_CLK -period 40 [get_ports {clk}] sdram_ras_n
agrated clock -nawe SDRAN CLK -source [get_pins {ul|altpll|sdl sdram_we_n
1l_clocks -use_tan nswe
LL clocks
ning netlist SDC command: n_daka[10] sdram_data[11] sdram_data[12] sdram_data[13] sdram_data[14] sdram_data[15]+]
lock SDRAM_CLE is never referenced in any input or output delay oK c ) el
wing clock transfers have no clock uncertainty assigmuent. For -Ance el

RS EFS Constrains>Set Multicycle Path, Ml FikFEik% & .

F Set Multicycle Path 1

From! | [oet_clocks {SDRAM_CLEY] |

Through:

To: ls fuut_swsctrl|myvpll_inst| altpll_component|auto_generated|plll ||:Ik[2]}-]| .
Analysis tyvpe Reference clock

) start {launch clock)

) Hold (%) End {latch clock)

Walue: -

SDC command: | swsckel | rypll_inst| albpll_carmponent|auke_generated |plld |clk[2]H] -setup -end 2

Run Cancel Help

H TR 2T RIS N 2 sde SO, BT ELRCRTET I [RIFE AR 20l Riehi Tasks THI
B [¥) Updata Timing Netlist £ Write SDC File, #XJ57E# H [P XHEHEH #I N ex2.sdc 3, Aith
OK 5EJ% sde SCEFIAIE, WIA LA HAEA S A sde ST

(L) FEE UL “HU R R T, R A RN .
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Tasks [l

+ [EX Open Project...
3 Netlist Setup
w7 * Create Timing Netlist
v - W ReadSDC File
I #  Update Timing Netlist |
P Reset Design
] set Operating Conditians. .. “ Write SUC Fils m

R k
T

- [ Datashest [¥] Expand
- [ Device Specific
2 | Diagniostic Tel command: | write_sdc -expand "ex2.sdc"
> [:I Cusktom Reports

+- ] Macras K Cancel Help
| 2 write sDCFile... |

SERGXSEIN P AR G, AT e TR . i, B ) .sof SO R E 3
SF-CY3 H bt .

7.6.9 BT IELHI

ZETHBIRE, $TTF EDS Ak, LLMHT LR AR 4 S alH d— A blank LR 44
myled_prj. $17F BSP Editor filtfRAGEBY KIBLE, ARFEREAN N TREH A —A main.c 3CfF, 53
SRR —AS ASCILh SCPF, ZSCHEHI T 474k 8*16 1) ASCI A (i 6.4 715, A A Y
At PCtoLCD2002 15 FI (1 FHEER ) -

ASCILh SCHFARRE TR o 7EXF ASCILh 1) ascii[ | B AH AT SR, XA 16 AN 15 A —d %
RN, IEUE R 0x20 [ ASCH 24«7 R KRS TR SIE RIS AN <7 Bk
UL main.c R

/%R FHIG ASCLT 5, 1230 8 X 16%/
alt u8 asciil96%16] = {

0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, /%= ——%///0x20
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00, 0x00, 0x18, 0x3C, 0x3C, 0x3C, 0x18, /[¥=— 1 —=k///0x21

0x18, 0x00, 0x18, 0x18, 0x00, 0x00, 0x00, 0x00,

0x00, 0x00, 0x00, 0x66, 0x66, 0x66, 0x00, 0x00, [x— 7 —k///0x22
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,

0x00, 0x00, 0x00, 0x36, 0x36, 0x7F, 0x36, 0x36, [¥=—  # =%/

0x36, 0x7F, 0x36, 0x36, 0x00, 0x00, 0x00, 0x00,

0x00, 0x18, 0x18, 0x3C, 0x66, 0x60, 0x30, 0x18, [x=—= § —=k/

() s 11 “HER RN AR R R T, AR B E EEE.”
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main.c CAFWTR . print_ascii BRECEEIL TN RE £ 2SR — AN 7457 5 B oR 2 LCD [ HEAS
[ s AR b, ORISR A SO T LR B . Ted wrdb pREUNEIRIEAR XS led
ZH AR [ e AR b s HE S B A E . main PRECH T SER LCD bfiE NMIEt, REER—

ANTREERAE R R R

(E£8) R L 11 “HUR AR R T I, R R
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IEPAT TR, KA Run BIHBSEMEH . WE P, FATTLUE 20 LeD Rt
T AT H

(F28) EIL 11 AU R A T, IR (R
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8 SF-SENSOR R FF K I5F

8.1 Mt 5 RE BN

8.1.1 FEIMG T F B HER B R4

SF-SENSOR T - ELAMAE s i M H I RE iR W R 2.

SN A FEIRR
32PIN [f) OUPLLN i3 P1 HIT SF-LCD TR L &ANSMBE S SF-CY3 RO BUAHIE .
16PIN )43 P2 JHIT-3% 4% CMOS Sensor FLATIRER .
4PIN ()4 P4 PTG P R
2PIN [F4fiJ% P3 P RTC HIghJSs, Zeelfnmaibs, T4 RTC U e

(L) FEE UL “HU R R T, R A RN .
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i PCF8563T (U2) NXP [SZHFE 8P (RTC) 3 H s

A GT21L1652W (U1) A A F P SO RS

B TESN S SR B W s .

HEENEED CMOS Sensoridih

() s 11 “HER RN AR R R T, AR B E EEE.”
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RTC4} 2E32. 768KHz & 4% VAL in Al FELR

RTCH:

1 SF-CY3 £ O BRI JE PL 4R, 1% ARSI SF-CY3 [ P2 4fiE Lo P14diE 11y
WO FARE LT SAME 50 N IEFER SF-CY3 A 0o BRI, 7 8K SRAEME IR A liC i 2
EP

vCCs Bl VCCS
| Lo |
PINE’@P)"h Do : ‘; VD1 |||'D'G*“-H};_1zﬁ
PN _125 VD2 7 3 VD3 PIN_124
PN 121 D4 - - VD5 PIN_120
PN _119 VD6 - = VD7 PIN_115
PIM 114 XCLE 13 1% PCLE PIN_113
PN _112 HEEF e VEYNC PIN_111
FIN_110 510 D = = S0 C PIN_106
PN 105 RTC INTN 12 30 ETC SCL PIN_104
PIN_103 RIC_SDA - o GI_CSN PIN_101
PIN_100 GL_=0 = = GI_SCLE PIN_00
PR 0% GI_=l E - ECHO PIN_87
PIM 26 TRIG 37 g
DGNDlH 2 30 [— “l'D-G-hD
VCC3.3} 31 32 {vCC3 3

OUPLLKN®001-38321CO0A

CMOS Sensor & — /MG R, 2B TR T 16PIN [U4GENE2 1, X 46 A
FI|FRAT] SF-SENSOR B 1) P2 4 e I, 7ESEBRIEREN, 1l KK SH JG LIS sE s, VIR 2.

() s 11 “HER RN AR R R T, AR B E EEE.”
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CMOS Sensor
VCC33 e
510 C : i T“ ezt
VEYNC -t & HEEF
BOLE S XCLE
W1, 1 06
o5 = D4
e ” D2
VD1 s D0
Header 8302
Voeas
tie2
10uF/63V ===
[ 0.1uF 50V
DGAND
P2 fi s AN IR e LR
(=g &5 Thee
1 VCC3.3 HLYR L s 3.3V
2 DGND IV iR
3 SI0_C FTHECE Sensor it Jv W a7 A% 1) 11C 2 LTI A5 5
4 SI0_D H TS Sensor it i W HB AT A7 a4 10 1€ B2 D85 .
5 VSYNC PR S 3 RDP AR 5 .
6 HREF PR AR S AT P R 5 .
7 PCLK F P D26 R0 s 5
8 XCLK ANER (FPGA) High Sensor i TAERIN 855 .
9 VD7 Sensor it (AR AE A B 26
10 VD6 Sensor i H AR AIELHE AL 26
11 VD5 Sensor iy H AR AIE 4 5L 2k
12 VD4 Sensor i H AR AL B L 26
13 VD3 Sensor i H AR AL B L 26
14 VD2 Sensor i H PR AEHE L 26
15 VD1 Sensor i H AR AEHE S 26
16 VDO Sensor i HH ARG L 26

() s 11 “HER RN AR R R T, AR B E EEE.”
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P4 A A R 7 I A KN

VCCS
Ultrasonic Ranging
TRIG
5
L0E5%
DE.? D VCCS P4
T T,
ECHOD E :
E 3 TE5% r: |
L0K/5% DGND e
DGD
P4 (1) 4 AN B L R TR .
B &% Thee
1 VCCs R L 5V
2 TRIG B P YRR Ml R NS
3 ECHO 6B P YRR R P g 5 2 R A
4 DGND Y5 b

U2 &I B (RTC) B, % i iy Z AN 32.768KHz (N4 44, IX AN 1A
(%37 T AL 41— 30pF MHEAY . 0 Rl FPGA Z IRl 11C @ de e AT Bt AR 4. %
ORI L A AL A BT X — AL 1 L

() s 11 “HER RN AR R R T, AR B E EEE.”
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Eeal Tune Clock
m
VOC3 3 _ VCC RTC
05CI voD |-
1;1-:{% 2 | osco CLEOUT |
RTC INTN 3 | 5 sc. |6 RTC SCL
4| s <pa |3 BIC SDa
D@D  PCEESET
VCC33
VCC RTC D3
. T 1, C4
il E IIZI 1uF/50V
Y1 -
_TJ].'-‘ﬁEI{[-Iz Cs —  Header —
)\ I I I [E==s= DGND D@D
30pE/50V
U2 I8 ANME e L
wW | e T
1 0SCl 32.768KHz AT N I
2 0SCO 32.768KHz i A% H A
3 INT# RTC <O H Hp K= A2 45
4 DGND EV/TE:
5 SDA T35 A28 10 1C MBS
6 SCL T35 AL 10 1C RN M5 5
7 CLKOUT i ehd A I, ARSEBIAER, HEREA.
8 VDD OO RN, ERE R 3V A FIh

Wa, WATFRERETFEOH UL, ZOR EEEIAE, 4 ANME S EhnvER sP#£11,
BIEES FPGA 11 1/0 B L. FPGA dlI SPI 432 52t BTt A R AT o sl s o A s

JR— B SPL AR A J L BEA A APk, FEa il b S 5 n ey .

veeas
Ul 1 VCC3 3
GT CSN 1 - g 1
Cs# vee S
GT S0 2 7 c1
GIso 21l gp HOLD# Sy
e 3| g scrx |8 GT SCIE L
4| ao g5 ers DEGD
—  GOILIGSW
D&D

(L) FEE UL “HU R R T, R A RN .
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UL &AM e LR,

B Eie) Thee

1 CS# SPI S Z ) ik fs s, AR AL

2 o) SPILEZE[H MISO 55, RIENL (FPGA) HrtH ML (UL 5 H) HA
fF5.

3 NC TEEAMENE T

4 GND HL s 5.

5 Sl SPI LM MOSI {55, BIEEHL (FPGA) HIAMAL (U1 ) #irh
(ER=

6 SCLK SPI SR I B 5

7 HOLD# SEHRE T

8 vce YRS, 3.3V .

8.1.2 il ~EE

AT SF-Sensor BHL I T U1 K 5 AF5 UL,

() s 11 “HER RN AR R R T, AR B E EEE.”
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0zZZ LHI
w3l

H K HE
SF-Sensor Hi 4 —
CMOS Sensor Fik —
T P DI LA e —
3V 411 Lt — M
TRDOLAE —ik

() s 11 “HER RN AR R R T, AR B E EEE.”
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I SN 4 i A T Wl St
ot # - .
AT . &' . -*'im -
I - -'| ' '
l-l"lf'ilfl A b *I?it;.

SF-SENSOR AR [ 4 A6 142432 1) SF-CY3 1 P2 s, —FH 2 H M.

(L) FEE UL “HU R R T, R A RN .
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SF-SENSOR. SF-CY3 fl SF-LCD =AM T HEE, KH1EH.

(L) FEE UL “HU R R T, R A RN .
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8.2 2T Qsys i NIOS II S£41 8——SPI 2 0 FFE D F 4

8.2.1 #T Qsys &% ——%n sPl LB

SPI (Serial Peripheral Interface) EIEATAMNE B, & Fhmndl. XL, [FEPIE
G TN AE S &M, AER, FRART PCB AR, 1FR T IR
Sy I RRE I, BAEBORBZ2 R R AR B T XAt A5 Bl i

1% TR SPI R DY 46455 4 3 il € LA spi_cs_n spi_clk. spi_miso I spi_mosi.
e spi_cs_n RAFHLS R B TTH, R IEE S AR CRROMRHEEA RO, Xt
O HRAEA R PR ) — Rk R A SPI RN T RE. spi_clk 42 SPI [i]2
I B, B S AR B 0] R AT A4 i . spi_miso H1 spi_mosi & AHLBEAT
R RS, spi_miso B EHLIH A B B2 IHLIET S, spi_mosi Rl ATLIK 4 i =l 5
VIR 7N

SPI IR TAERE AT WA : AN, SPI 26T DARCE Bl 1 i Ny 332 2 ORI T
AT IZTFER) FPGA S SPI ML, SD R ML, Ab T H M. ik, FPGA K%
il7= 4= spi_cs_n Fl spi_clk ()7

— RN, SPHABAE I ARCE R DU A RO Ao BEAEEIA —LL IR SPI & 1141
BEMIAL RS datasheet #F2x$2 5] CPOL I CPHA IXPIANZ 4, WIEIFi7R, CPOL=1 IF, SPI IR
BMET spi_clk PRELN SRR, AORIEAE S AR NIRRT Ry CPOL=0 I, SPI
455 spi_clk PR BN SR, SORIEAE 5 HSE AR 2 BT 1f CPHA WAL T
PEHEUE SR A, CPHA=L I, IR EE — AU (CETREE TR Sl
B, ARG B AN (55N BUFEER: CPHA=0 I, g4
—ANRAHTZ RTEHR AR, S A BT A IR B 1 5 AN A R

CPOL=1

CPOL=0

AN[Ff#) CPOL HT CPHA 1] AN B A 4 i SPI AL AmAR =X, LI et B s .

() s 11 “HER RN AR R R T, AR B E EEE.”
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CPHA=0

CPOL=0

spi_mosi MSB bit6 bits bitl LSB
spimiso | MSB bit6 bits bitl LSB Sm—
CPHA=1

CLK4-2

CPOL=1

SN NS NS NS
el el alay
X

.

spi_mosi MSB >< bité bits bitl LsB

spimiso | MSB >< bité >< bith >< bitl >< LsB

NHBATRIRENT R Qsys AT SPI ALK FBLEH . SPI 41121l Avalone
R PWHE RAE S irg 55 NIOS2 ALFLAAHE . PIBtAT —A divisor ZiA7aT, AR IHAA
AR B AT 73 4545 3 5 24 5 A B FUIR IS B sclko rxdata Fil txdata 35 474 H T NI0S2 Ak 2
AL GWCREE, 9 AT B RIS A ORI R AL A7 A shifin AN I R4
AL 25 47 2 shifout. NIOS2 I LA status 25 A7 & B2 IS AT SPIALAFHRAS, slave select %F

g EESEAEINA 2 A ML P T iz

() s 11 “HER RN AR R R T, AR B E EEE.”
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clock . . sclk
divisor >
. . miso
rxdata <«— shiftin <«
avalone .
. mosi1
NIOS2 - txdata » shiftout >
irq
<—.
status ss_n0
>
ss_nl
>
control .
ss nlb
slave select >

AR E A TR, Bl SF-LCD T AR T FE ex16 LA FRFEEE K L& o,
2 LRERR T 22— LCD YA AR AL AR AN, 5 224E Qsys "R In—A SPI 4hik
A, KRN THRCLERN 1P, K TIER TS .
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PC
B} 4 — UARTAM %
NIOS24b 3 2%
System ID — =Pyt

3 g

SPI4h % H e XAk

SDRAM#Z 58— LCDE R IKZEN
ac IL

FEBH SDRAM#A: B LCD

FERXAN LI, FATEWE NIOS 11 ALBEES 1K) SPI AMB T 5 7 I, AR5 1645
LCD fWoR. LCD AMERIBETE L—ANSEf] (SF-LCD HbR(f) exi6 TAE) CANH T, XHEAN
LU, FRRIPAT “FR TR AR, B4 Nos /R B e T —
2] 8*16 [f] ASCI A EREAT ‘o, TIZANSEGIh,  JRATTA— 0 “#il) K7 e
t4 ABCD, ft4 1234, HEALET T, FLRMAIX “WHFie” (b SO ae . Bart?
R RS I, wm, NN RAT S BOR A NIOS I PRI & DA 28 1 P
F

T, PRI R R . SE 248 U — R ex16 TREHX, iy
%N ex17, BETE Quartus I HFT XA TR, BEA Qsys FHifl.

HEUEH SR AL ER, W0 myseg7. sw_pio. pion myadc. mydac 411, BE K

fITXit; Component Library ] SPI(3 Wire Serial)ZE35, FTJF SPI A& [ BC & T IM .
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Library
|i>--Eiridges
»-Clack and Reset
:>--C|:|nfiguratil:un & Prograrmming
[-DSP
|i>--Embedded Proceszors
4-Interface Protocals
|i>---Ethernet
|i>---High Speed
|i>---|r|terlaken
[T
S0
4-Serial
em Ayalon-ST JTAG Interface
> Avalon-=T Serial Peripheral Interface (3
T AG UART
=:4i:'i'!

@ UART (RS-232 Serial Port)
o USE2.0Hz Device Controller (RAM Bas
[~ Transceiver PHY

7 SPIANK TR E TR, FRATTFE BB E XA SPI AN FHL (Master), 1 4™ SPIAM&
MM, JEAF BT A 6.25MHz (6250000Hz); “2)i% Specity Delay, HU{E 80.0ns; {5

4y 8bits, MSB Bl £EHT; 2EFE SPI [¥) Clock polarity I Clock phase #J 4 1.

|' Block Diagram |' Parameters

[] Show signals

|' Master/Slave

spi_0
Type: Master
&7““ intermupt ir Mumber of select (55_n) signals (one for each slavel 4
eset " SPI clock (SCLK) rate: E250000 Hz
i_control_port 2valon Actual clock rate: 0.0
altera_avalon_spi Target delay: 800 ns
Actual delay: 0o

~ Data register

Wicith: g hits
Shitt direction: MEE first
~ Timing
Clock polarity: 1
Clock phasze: 1

|' Synchronizer Stages

[ In=ert Synchronizers

Depth:

|' Avalon interface

["] Disable flowe cortrol on Avalon slave interface

SERCE G, BUORA AT R myspi, KB clk EEELRIR S ok b, B reset i
BB R4 clk_reset I, "B 11 spi_control_port 2 2] NIOS Il #b 2% (nios2_qgsys )] data_master

., extenal NIZERL B AR G AM A ) B 2% 427 E 0 Fr K SPLE AL

(£ a0 11 “HHRHRFIA B B TP, Ak BRI 7
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System Contents | Address Map | Clock Seftings | Project Settings | Instance Parameters | System Inspector | HOL Example | Generation
a7 | Use  Connections Mame Description Export
X ™ B clk Clock Source
— [y clk_in Clock Input clk
< O clk_in_reset Feset Input clk_0_clk_in_reset
= — clk Clock Cutput
e — clk_reset Feset Output
~ ™ E sysid_qsys System ID Peripheral
clk Clock Input
k 4 reset Reset Input
- —o— contral_slave Avalon Memary Mapped Slave
¥ I Bl jtag_uart JTAG UART
clk Clock Input
reset Reset Input
o avalon_ftay_slave Ayalon Memary Mapped Slave
™ E onchip_mem On-Chip Memory (RAM or ROR)
clkl Clock Input
=1 Avalon Memary Mapped Slave
resetl Reset Input
I E nios2_gsys Mioz Il Processar
clk Clock Input
reset_n Reset Input
data_master Avalon Memary Mapped Master
i instruction_master Ayalon Memary Mapped Master
— ftag_debug_module_re. . |Reset Output
ftag_debug_module Avalon Memary Mapped Slave
<H custom_instruction_m... [Custaom Instruction Master nios?2_qsys_0_custom_i...
| B timer Interval Timer
clk Clock Input
reset Reset Input
o =1 Axyalon Memoary Mapped Slave
™ E myded ol
clock_sink Clock Imput
reset_sink Reset Input
L — avalon_slave Avalon Memary Mapped Slave
0= conduit_end Conduit mylcd_conduit_end
= myspi SPI [ N
L J. l clk Clock Input
L . reset Feset Input
*—— spi_contral_port Ayalon Memoary Mapped Slave
O external Conduit Endpoint I myspi_externall

£ myspi ZLAF A IRQ — 31, BATRARBCE ELJEA— A0 s Al Wil por,
IXE SPI KK B4

(L) FEE UL “HU R R T, R A RN .
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AHRESGE ] RO AR 2598257 ST B ]

0z00&11040

0=z0080%000

IEQ 0

0=z0081 0800

0=z00811 000

0=z00000000

0=z00811020

0z00811047

Dz00E0efff

0z00210ffE

nzo0siiolf

Dz00TEfEEE

nzo0Eiiosf

IEQ 31

]

| i

O sE, B PR, EEELT AN, 2T myspi ZLPF IRQUH TR 2
To HART, AT LIRS BAT 1 X B X2 IRQ S
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o |ozoosilody >—E|

0 (0z0020cfff

10 IR 21/

0 (0z00210fff

W [0zoosiiolf >—[1]

0 (0z00TEEEEf

W [0z00Ell03E >—E|

rniusz_qsrs.
)a, AT S SR H) System>Assign Base Addresses, X £ 4t i BT H

G5 ie, BE AT LIOKE] Generation ULIHI, fidhiAT NN Generateo 4F T, KFEWLAEE

WM, Z54F Qsys 58 Generate.

5S¢/ Generate Jii, FATIEGH HDL Example UUIHT, T4 2 AT B A THBR (AR L4 504 5
(1) external Bz VHREAT T, (HREZH T 44 SPIIE G 5. Copy IX/MEHE, ] TR
P ST AT R o

System Conterts | Sddress Map | Clock Settings | Project Settings | Instance Parameters | System Inspector | HOL Example | Generation

“ou can copy the example HDOL belovy to declare an instance of your Gsys system.

HOL Language: | Elilrs]

Example HDL
myqsys ul [

celk_clk ({comnected-to—cll clk>),
celk 0_elk in reset_reset_n (“connected-to—cll 0_clk in_reset_reset_nr),
.nios?_gzyz_0_eustom_instruction master readra (<conmected-to—nios?_gsy=_0_eustom_instruction master readrar),
.myled conduit_end din (“connected-to-mylcd conduit_end_din>),
.mylcd conduit_end wrreg (“connected-to—mylcd conduit_end_wrreg?),
.myled_conduit_end ain ({conmected-to-myled_conduit_end_aink),
.myspl_external WISD (<connected-to-myspi_external MISO>],
. my=pi_external MOST (<connected-to-my=spi_external MOSI>),
.myspl_external SCLE (“connected-to-myspi_external SCLE>),
.myspl_external S5 n (“connected-to-myspi_external S5_n)

() s 11 “HER RN AR R R T, AR B E EEE.”
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NI, WE BB, I E WA TS, AR AT, BT EE T4
F WET7R, PIN10L R BRATTRE 0 PEIK spi_cs_n IV, &1 IIRERE nCEO, IXjE
—AMECE DRI, # ARSI 1/0, IBATHEAE Quartus I T LERCE, R0
G PRI 1 TR

& o [Fpi_cs_n <Oukpuks @ PIN_101
“ Row IO, DIFFIC R.3n, nCED

i Quartus Il SR Assignment—=> Device, #5457 JUIH H /&5 5 Device and Pin Option

2.

(E£8) R L 11 “HUR AR R T I, R R
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Select the Family and device vou want to target For compilation,

Dewvice Family Show in 'Available devices' list
Earnily: | Cyclone 11T - Package: Any -
Devices: |l PFin count: Any -
Speed grade: | Any -

Target device

Mame filker:
) Auto device selected by the Fitter

Show advanced devi Hard( tible oy
() Specific device selected in 'Available devices' list | Sl evemezel devlees FIRISER G B

Other: nfa

I Device and Pin Options. .. I

Awailable devices:

T, B IR L AR, 250 Category R I%FF Dual-Purpose Pins, £5{l|45—> nCEO
RIFRATTAL S I A 1/0 & HHITAIC B A, 2B Value A Use as regular 1/0 BT,

;‘ Mewice and Pin Uptions'- eR2 E
Category:
General Dual-Purpose Pins
Configuration
Programming Files Specify how dual-purpose pins should be used after device configuration is complete. The default

setkings Far each pin depend on the current configuration scheme selected in the Configuration tab,

which is: Active Serial
Bd Taede Mote: For HardCopy, these settings apply ko the FPGA prototype device,
140 Timing
voltage Dual-purpose pins:
Pin Placement
Error Deteckion CRiC Mame: Yalue
P Settings LK Use as programmming pin
Data[0] As input tri-stated
Data[ 114500 As input tri-stated
Data[7..2] Use as regular If0
FLASH_nCE/rZ50 As input tri-stated
COther Active Parallel pins | Use as regular I/0
Use as prograrmrming pin -
Lse a5 prograrnming pin

reqular IjQ

BEAT—IREEEITE, SRITAEAN NG 4 > SPI S S LS I M L, i s

» | Named:| * « [ Edit: 3 | Dutput
S Mode Mame Direction Locakian 1) Bank
i sdramn_datal2] Bidir PIN_7 1
“F sdramn_datal1] Bidir PIN_10 1
“F sdrarn_datal0] Bidir PIN_11 1
¥ sdram_ras_n Cukput PIM_141 a8
¥ sdramn_we_n Cukput PIMN_143 a8
spi_Cs_n CutpuE PIN_101 &
L= spi_miso Input PIN_100 &
L spi_mosi kpuk PIN_95 &
(o 3 spi_sclk kput PIN_99 &

B G AT IR A%, SF-CY3 #2002 | SF-LCD LA K% SF-SENSOR #it, %48 USB
N, AT B FEGZ TR BRI sof SR SF-cY3 B0 R b I, S —
Pimhet, TN ET G RmAREIA L TAET .

(L) FEE UL “HU R R T, R A RN .
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8.2.2 SPI /MR IR B—iw iz [RIE

UNTTTH Y] SPIANBAEEI TR, IXASAME AT 4 N arfrds, WE PR, Bmlok i feds
A7t 2O A, IR T A7 a5 AHTSCROIRAS, $ 03 4745 W S R A e 54 il
Bt WX AT MHURALSE, AT DT IER S, TR AR ML

Table 8-3. Register Map for SP1 Master Device

Intemal Type ‘ ‘ ‘ ‘ ‘
Address Reglster Name [R/W] |32.11 | 10 (9 | 8 7 6 5 4 3 210
HIEBEWETFE ] 0 |[rmxaata) R REDATA (N-1.0)
ﬁﬁ ﬁ%%ﬁﬁ 1 txdata (1) w TXDATA (n-1..0)
RS 2 status (2) R/W E | RRDY | TRDY | TMT | TOE | ROE
. 3 control RIW 880 TE | IRRDY | ITRDY ITOE | TROE
E ﬂ%u % ﬁ %g: (3)
4 Reserved —
B EGTH (£4MHD 5 slaveselect (3)| R/W Slave Select Mask
REFAFAEA HARSLE XU .
Table 8-4. status Register Bits
# | Name Description

3 RCE | Receive-overrun error

The RGE bit Is set to 1 if new data is received while the rx=data register is full (that is, while the RRDY bit
is 1). In this case, the new data overwrites the old. Writing to the status register clears the ROE bit to 0.

4 TCE | Transmitter-overrun error

The TOE bit is sef to 1 if new data is written to the txdata register while it is still full (that is, while the
TRDY bit is 0). In this case, the new data is ignored. Writing to the status register clears the TOE bit
to 0.

5 TMT | Transmitter shift-register empty

In master mode, the TMT bit Is set to 0 when a transaction is in progress and set to 1 when the shift
register is empty.

In slave mode, the TMT bit Is set to 0 when the slave is selected (SS_n is low) or when the SPI Slave
register interface is not ready to receive data.

8 | TRDY | Transmitier ready

The TRDY bit Is set to 1 when the txdata register Is empty.
7 | rRRDY | Receiver ready

The RRDY bit Is set to 1 when the rxdata register is full.

8 g | Ermror

The E bit is the logical OR of the TOE and ROE bits. This is a convenience for the programmer to detect
error conditions. Writing to the status register clears the £ bit to 0.

PR A7 e (A B K E X .

Tahle 8-5. control Register Bits

# Name Description

3 IROE | Setting IROE to 1 enables interrupts for receive-overrun errors.

4 ITGE | Setting ITOE to 1 enables interrupts for transmitter-overrun errars.

6 ITRDY | Setting ITRDY to 1 enables interrupts for the transmitter ready condition.
7

8

IRRDY | Setting IRRDY to 1 enables interrupts for the receiver ready condition.
1E Setting TE to 1 enables interrupts for any error condition.

10 SS0 | Setting sso to 1 forces the SPIcore to drive ts s=_n outputs, regardless of whether a serial shift
operation is in progress or not. The slaveselect register controls which ss_n outputs are asserted. sso
can be used to transmit or receive data of arbitrary size, for example, greater than 32 bits.

() s 11 “HER RN AR R R T, AR B E EEE.”
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JREE AL, RAAE A T XA SPLZLAE, LEAbAESE IE ROk . SR
B, ARSI A IXAS SPIAMBIIIEKEN S T AN EL M2 SPIAMBIIIERTL, 1A
F2 SPI MBI Kl e K. HEIIN— B RS ALRENT F1, D0 HLUA PR P PR RS I

SPI AN TR AL BRI T

SPI TR E s pR U

(E£8) R L 11 “HUR AR R T I, R R
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8.2.3 FEGRIES—HRERE

PAVE 7S GT2101652W, EAE I 7 FESCHW R R IEn RS H
WRKERET, WA LRI AKRL, BATATEILFR A7, B 15X16
A GB2312 b s FE 7 G P I 307 PERRAE, KK AT LA baidu FIXAMHRiE) T 8X16

EASCH 4%

(E£8) R L 11 “HUR AR R T I, R R
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FHREHE MR | MiERE FRE Hi Hi b ik
1| 15X16 5 GB2312 5k i Mg e GB2312 | A1A1-FTFE | 6763+376 | 00000 | 3B7BF | 6.3.12
2 | GB2312 #| Unicode /il JFO0 | 6BBF | 6.4
3 | 7X8 /5 ASCI 5 ASCII 20~7F 96 66C0 | 69BF | 6.322
4 | 8X16 AEIRT BER GB2312 | AAAT-ABCD | 126 3B7CO | 3BFBF | 6.3.14
5 | BX16 /5 ASCI £ ASCI 20~7F 96 3B7CO | 3BFBF | 6324
B | 8X7 /i ASCI £ ASCII 20~7F 96 3BFCO | 3C2BF | 6.3.2.1
7 | 16 AEAZE % ASCI 3k (Aral) F7F | ASCII 20~TF 96 3C2C0 | 3CF7F | 6.326
8 | 11X12 /5 GB2312 kil ST GB2312 | A1A1-FTFE | 6763+376 | 3CF80 | 66D3F | 6.3.13
9 | 6X12 AEE EER GB2312 | AAAT-ABCO | 126 66040 | 6733F | 6.3.13
10 | 6X12 1 ASCIl FiF ASCII 20~7F 96 66040 | 6733F | 6323
11 | 12 A MAZ9 ASCH 73k (Aral) E5F | ASCI 20~TF 96 67340 | 67/CFF | 6325
12 | &K 67D00 | 67D6F
13 | Unicode #] GB2312 4l 67D70 | 7278F |65
14 | GT s ki # 72790 | 7FA33
15 | BEX 7FA33 | 7FFFF

FeR A ASCI “F A5 1) P A E R SRR B, R 36 ex16 TR FATIMINI A B 2 A iR 12230
PR R SR TN R I EREI R AR .
6.3.2.4 8X16 55 ASCIl =%
AR :
ASCIlICode: FT= ASCII #5 (8bits)
BaseAdd: AR ZEFEELD R PATREIGHHE.
Address: ASCI F=HESBAET R PHIFTibE.
THGE:
BaseAdd=0x3b7c0
if (ASClICode >= 0x20) and (ASCIlICode <= 0x7E) then
Address = (ASCIlICode —0x20 ) * 16+BaseAdd

FLS AT FgE, BIERAIEE T AR, A0 AT AR ) e se it ik A
I 2 ORI EE . waE, XN, U RIRE” TS A
Ho 8X16 mifR AR b 16 M PITIEL, REATAVEIR Y AT 8 MR,
HARKIBS I E s B4 bit B8 0 1805 0, MG T# AT LW N 45 LoD _ERER R
Wy — k.
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8 fiL

™
< hY

/ BYTED
B7/B6|B3|B4|B3|B2[B1|B(

BYTE 1
B7|B6|B5|B4|B3[B2|B1/B(

16 ﬁ<

EBYTE 14
B7[B6B3[B4[B3[BBI1[B]

\ Bﬂndﬁﬁgﬂmlﬁﬂm

U, JRENERE T, NG HUX e

(E£8) R L 11 “HUR AR R T I, R R
358


http://myfpga.taobao.com/�

FERGHIE AR FOEH TREBUT R ) #2882 ) B
VAR EREEE: http://myfpga. taobao. com/

BB RATEDREIXAS ASCI BRIEZ N B 7, AT LAEH] ex16 f9pREL print_ascii, KEJi
KA P ] 52 B PR, SON SE BB Y. ASCIL R 748, AR T 42 R 4] char_db
MBI PR
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AT IRIAGTER, BHE AR BN bSO R MRS . FIFE, SR T
M L85 SRS W T
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6.3.1.2 15X16 &5 GB2312 {rE S BEFRE
SHRAA:
GBCodeF RiXFAHHS.
MSB FRiIXFAHEGBCode B9&8bits.
LSB FiXFAGBCode AI{K8bits.
Address FTRiNFHASCIER SBEELD R PRIFET bt
BaseAdd: iR SEEIEEFEDH PRI,
HEGE:
BaseAdd=0;
if(MSB ==0xA4 && MSB <= 0Xa8 && LSB ==0xAT1)
Address = BaseAdd;
else if(MSB ==0xA1 && MSB <= 0Xa9 && LSB ==0xA1)
Address =( (MSB - 0xA1) * 94 + (LSB - 0xA1))*32+ BaseAdd;
else if(MSB ==0xB0 && MSB <= 0xF7 && LSB ==0xA1)
Address = ((MSB - 0xB0) * 94 + (LSB - 0xA1)+ 846)*32+ BaseAdd;

KT GB2312 ArtEx b SO AT IR MR TTiE, KRS baidu — 1, 2R/DEIH—
o AR A S SR AR T AR U A B AT A SR AR R B
PRIE, L B AR AR PP i AR, e BT S B b o XN REZ ], K
A LIETHEA A A — 4 — 3R, 6B2312 j I LA AR I
(), BIBEIAS A AR — A SCv . 117, A2, RS IERHKR. M)R
AOAREESR,  JE i Ty Pk AR . 15X16 ki BR8P s

s BYTE( EYIEL
B7[B6|B5B4/B3B2B1/B0|B7 BB B4B3B2/B1B0

BYTE? EYTE3
B7B6|B5 B4 B3 B2 B1[BIB7[BG B3 B4B3[B2[B1[B0

BYTE 28 BYTE &%
B7B6|B3|B4|B3|B2[B1|BYB7B4|B3|B4/B3|B2/B1|B0

BYTE 30 BYTE 31
\ [BTBaBIB4BIBABIBIB7BEB B4 B3 B2B1B0

[Hsskeksiskekskskskeeskskekskoksketekskekskekekskokskokskskakokskskotekskektokokokok
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8.2.4 BT ELH

BT TR, 4N ex17swprj. ST TAELE BSP Editor TP ilf UL #BY . Hradt
main.c 3/, PRI — SR B0 . X, AT BB XA 0 T R 5.

(E£8) R L 11 “HUR AR R T I, R R
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B2, BATRRAT TRESAT B H AL, WLLE 2] SF-LCD B b LRt T Al 19%
FEFTBCE I FAT o IEANSEHIUREE T RR SRR RIS I, MRS 17—k
S cool IIZICR, AN AREEA M) 58 353X 7P Won Dhfig, /g 25 KK s) T35 71
i AR, SR 55770
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8.3 2T Qsys [ NIOS I1 24 9——I1C 3 0 SEBH 8 (RTC)
YRSyl

8.3.1 RTC LB B $ics | IR B [R I8

ARSI ) RTC SIS Bts B /& 845l PCF8563, & PHILIPS 24 Fl4fE ) — 3K kgl
W& IC B2 D DREN HA BRI FEM Z DI REM B/ H Dt . PCF8563 112 Rl E T fie
SEIN AR TRE S Bt D e LA K rh i L Dh e e 5o e A 2R e I IS5, FEa vl 5 AL
ROCETIMDIRE. WESI B PR R . N AR AR IS (Lov) A
B PRl N M@ty =X, AMEAL A it Sy, i BRI TR BT AE . [N
BRI E B 5 IR B 7 A7 S 2x B B AR, DT PCF8563 i — i AN EuAl i )
BPEUT, E O TR KR AR B AL U DL T kL
BEINE S T

itk

(L) FEE UL “HU R R T, R A RN .
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@ uith)RyEH] 1.0 5.5V SAHEAREE Viow=0.9V

AR IHAE ML AL 0.25 A VDD=3.0V,Tamb=25" C
AR i AR Jy 32.768KH2/1024Hz/32Hz/1Hz

U T4 22 Ty e R 1 25 D

N B ST LR 3 4 L AR o R AR ) P

I s 0 W i

400kHz f) IIC 412k (VDD=1.8-5.5V) H bl 0xa3, 5 Oxa2

PCF8563 (1 JAIHEA Kl an K P

F 1 PCF8563 &L

e e 5 k
SC I o i
osci[1] U 5] voo 0SCI 1 1; ;#: A
0SCO 2 % B4
osco [z | PCF8563P 7] cikour - :
__ ] PCFas83T /INT 3 it (P RRFER0
iNT [3 | pcFes6aTs [ 6] ScL . :
= e Ves 4 H
V
S8 SDA 5 #1750 1O
1 PCF8563 &y A SCL 6 AT B A
CLKOUT 7 R (FF)
Voo 8 IF HLi

PCF8563 11 16 M7y fras: — ] HaEE bk 7w f74%, — N W'HE 32.768KHz i
it CA A WA, — AP T2 SE I Bl RTC SR AL B, —ASn] 2
FEMS BRI, —AEIE, —DRES, RS> 400KHz 1 1C E 4% .

FTf 16 DA fras vevt o] Shki) 8 AJFAT a5y, AT H LA H. RTINS
fids (NAFHBAE 00H 01H) JH TR A A7 ds AR 474, WAk 02H~08H JH TN Bkt
K RO~ ETH AR ), ik 09H~OCH H 40 2 47 2% GE SR E 411, ik 0DH %7 CLkoUT
B AR, ikl OEH 1 OFH 43 3 I T 5 I 3478 1l 37 47 45 A1 E I 8 25 A7 4% o #0230,
AN HS AR SRR N DRSS AR, ik Ch BCD, SRR
WA ALL BCD A% i .

A~ RTC FFAFARMELIN, I vhER M A B TR, EALIRAME T, nTRAZE
S I L B R PR

PCF8563 L5 16 N7ifray, b 00H~01H il Jr sUZ A7 4%: 09H~OCH A&
TS ODH AN Bk 25 4745 : OEH 1 OFH 4 I SR IIAET A7 48, 02H~08H Ky Fb~4E I 1]
AL A AR CLRR IR R R

() s 11 “HER RN AR R R T, AR B E EEE.”
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— ik il AT A RS

b hil: T E] Bit7 Bitd Bit5 Bit4 Bit3 Bit2 Bitl BitD
00H ERh S TS TEST1 0 STOP 0 TESTC ] 0 0
01H il TS 2 0 0 0 TI'TP AF TF ATE TIE
0DH CLEOQUT fith 5 fr 2% FE — — — — — FD1 FDO
0EH i o 2 Tl 5 A 28 TE — - — - - TD1 TDO
OFH ;Ei:;ﬂ B B ()

BCD f4 o, 57 fr2a#L%
Wit | HrEse4® | Bit7 | Bit6 | BitS | Bit4 | Bit3 | Bi2 | Bitl | Bit0

02h | B VL 00~~S59BCD Bl . ¥

03h | 4+ — 00~ 59BCD 8#% 3

04n | e — — 00~—~59BCD B¥s 5. 31

05h | H — — 01~—~31BCD &4#s 5 31

06h | A1 — - — - | — | 0~6
07h | Hrs C — — | 01~12 BCD adi% A %

08h | 9 00~~99 BCD i4Hs 1.5

09h | 43BhilE AE 00~ 59 BCD fib#s 4 3
0Ah | /et AE - 00—~23 BCD i #4 o4 £
OBH | Hift% AE - 01~31 BCD i#s &
OCH | B A% AE — - — - 06
AR 4 —" B ER
(1) FEhlRESFTFE1
F 4 ARSI 1 fiE (Hhk 00H)
Bit s i i
7 TEST1 | TEST1=0, #ifli#is\; TEST1=1, EXT CLK #if il
5 STOP STOP=0, :HEHEREdT; STOP=1, FrH &AMz A TiEH
0. SHE#EILETT (CLKOUT 7 32.768kHz ] Al )
3 TESTC | TESTC=0, HiF&E o Thie ki (i n 7iEH 0)
TESTC=1, HiFEE I IhEEH =
64210 0 B P 0

(L) FEE UL “HU R R T, R A RN .
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(2 EildhESHiraE 2
# 5 EREFIES 2 udd (bl 01HD

Bit s fii ik
7.6.5 0 B EIEW O
TUTP=0: ™ TF HRE INT H30 (BT TIE /94R3&) TUTP=1:INT
4 TUTP | Bkip 3.8 N3 6 (kT TIE f94RE). JER: 45 AF fl AIE &
HRE, WINT —HER
3 AF VAR R R, AF W EIEM 1 TR AR s e, TF #E

ZH L, ENERRFESH—HERFERHE, HCrSfEs
Wi RN, TR S AF FITF gog, 5 SEFE R — G A

: r Pribn—trbfr i EYs, iz FiEME4 AND, t56 AF fITF
{HfmdE W& 7

1 ATE PR AIE I TIE sk — i~ 67 Y8 KRB BECE R, 9 AF 8 TF

0 e A~k “17 BFep R ATE fI TIE #8 “17 5@ s e,

ATE=0, HEHELHE: AIE=1, % DEEH
TIE=0, sZifas Wi TIE=1, Shi&hEf

# 6 /[INT #fF (bit TUTP=1)

R B /INT Ji 5

(Hz) =1 =1
4006 1/8192 1/4096
64 1/128 1/64

1 1/64 1/64
1/60 1/64 1/64

i 1. TF fVINT [E6HE %
£ 2. o AENFEERIEEE, Y o=0 FEr e R T

# 7 AF R TF {lisfiit

Bit: AF Bit: TF
EW
ff | ik {# fif ik
. 0 | #MEHEELR 0 | ErSEELi
Read i _ ) . _ )
1 HEREEH 1 | ENSEGEER
- 0 | #MEGEEER 0 | ErEEEEERE
Write %3 _ o . _ .
1 HEREREAT 1 A 2R E T AT

(L) FEE UL “HU R R T, R A RN .
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(3) ¥ orehEEE RS
# 8 BWVL sfedsfufiiig (Hhhl 02H)

(4)

Bit e i %13

, VL VL=0: il i o) B b/ B 1 4
VL=1: A{RiEAEG R B H s

6-0 | < 1.7 BCD #& A 0 “arRR 444, {825 00—~99
R, =Pl==1011001, {43 50 b

#£O rEEAFREA AR (Hbk 03HD

1
Bit e i ik
7 — o
6—~0 | <4r#r | 153 BCD #2UA0 a0 o #hddl, {44 00—~59
F# 10 pEFF AL (Kbt 04H)
Bit fre fis i
7~6 | — iy
5~0 | <Ef= | 4% BCD KU 8 a0/ 5, {44 00~~23
H. B, AAtLREFFS
# 11 H&EFHMHE (il 05SH)
Bit e i if:
7~6 | — HR
4 BCD #5000 Y80 B #4, {45 01~31, %
5~0 | <H= i E RSN R EEN, PCF8S63 Hzhiy — H
Hhn—A-E, fEHRE 20 K

# 12 BEWs it (Hhtk 06H)

Bit s i i
7~3 — A
. LR MATEIAHE 0~6, W&k 13, XLfih
2~0 | <EWi- _ o
n] eh P B A

(CE2) S U1 “HIER R R

ST, AR MEE R

370



http://myfpga.taobao.com/�

FERLHiE ARG TRBOT KR 252822 I BT
VAT EREEE: http://myfpga. taobao. com/

# 13 EWiarAc#

H (Day) Bit2 | Bitl | Bit0
2HH 0 ] 0
B iH— 0 0 1
B 0 1 0
2= 0 1 1
ey el 1 0 0
B+ 1 0 1
R N 1 1 0

# 14 HAitEl s fodng (Hak 07H)

Bit = fth i

7 C g fr, C=0 fiE el 20X X, C=1 fRCitaHh 19
KKy “X K" HEFHFEPNN, 2% 16, HEFTSE
R g 90 4F % 00 i, HhECfr&oi

65 — H

4-0 =H= £ BCD #0987 Hér {25 01~12; &0E 15

—~p

# 15 H9fcE

A Bit4 Bit3 Bit2 Bitl | Bit0
—F 0 0 0 ] 1
—H 0 0 0 1 0
- H 0 0 ] 1 1
4 0 0 1 ] 0
. H 0 0 1 ] 1
/5 H 0 0 1 1 0
+H 0 0 1 1 1
M H 0 1 0 ] 0
LA 0 1 ] ] 1
I H 1 0 ] ] 0
F—H 1 0 0 ] 1
- 1 0 0 1 0

# 16 FHFRAHMIE (Hhk 08H)

Bit 15 il i
7~0 <HE> 3% BCD Hr L0 MBI F 8- {6 00—~99
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G TR AZFFEER Al KR —EHERT, MIdRATRESAR, AR
{7 P30 AT A XA AP AR B B AR T H I 0 AR A5 R

AR I B BRI AIH] e 2 PRI S XA R & Z A4S, 10 BRI — 2
it SAL I M E IR AL . SR E S A AL SR A, XA
FATE /PR rR AR, R RAVEIIT nC BARBEE MBI e, e ME ARk
R S WAL 25 A7 G M B 2

IEFRBL, — NS, BN RE — TR, RS EAHEE, B
WA, BRI AT REN] LA BRA A A As . AL, AT RTC B4, Hihk ox00
Fox01 I A7 2 1 A0 2 BRUCIRASRIRT, FATH GBS i ar, Hpbfh 2, &
WS D Re B A KA B OB 25 I, B A MRS E AR, ANE, WS B3,

Hutik 0x02~0x08 FFAFAR N ARy 4ry B Hy B AL FEE, BATH ZEEE
fIUERTLL T .

R BEIRAEFRATT 50 AT IZLEREA I ()5 B ok, AR5 DLIRAT T K KK R R A
iR 10 AEHTT AR Rk, WAMATERIE? g T imX AP Ee, 2T M, KxPl%
X A P AF A 0 8 SOR I — R e g 42>

© bl ox02 HIFL A A7 asEidi second, 7EE RIS, 47504 4 ((second&0x70)>>4),
ALK 4 4 (second &OXOf) .

@ ik 0x03 X5 B P A7 2R Hd minute, 7E BRI, 07 53 i ((minute&0x70)>>4),
AL (REEE 4 (minute&0XOf) .

® el ox04 /NI AT A7 2R EH hour, FESRES, 0723 4 ((hour&0x30)>>4), A~
A7 1148 49 (hour&0x0f) .

@ ik 0x05 1) H P A7 285 day, 7RIS, 7% b (day&0x30)>>4), MfH
Hi 4 (day&0x0f) .

® iEHihk ox06 [ 25 AR Bl week, RN, Hdl ok (week&0x07).

© BeHbhl 0x07 19 H AR FFAFE S month, {EWURI, {74 4 ((month&0x10)>>4),
AL EHE 4 (month&O0x0f) »

@ BeHbhl 0x08 [K4FE A A7 A B year, 7ENIRIT, A7 803 A ((year&0xf0)>>4), A7 (1)
K4l (year&0x0f) .

PAFIXSe 2y A7 i, A RBATIAy B, BRI S E i H AT, SRR 1S m] LU
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R I TR RIS BRI T [0, RO BRATTE Ao o 3V AL i (i e iy, B LB FRATT A0 He
HARC R HLUE, R RN TR TSR nid AR IR T AHE R .

8.3.2 IIC 25 SRR 1%t

FEARSGIR, T RS RTC Wi TS, BT AU AR B4 e FEdhilds.
HAR Qsys (1B IR ERAT nC AfF, HIRIRATATELZ 2 SPI Bl UART ARt — L83 ]
1)y V7 < 1< el (o 1 4 I SO g i K = i1 )= R S TS

SCL

v

LICH 8= 848

Avalon-MME &

— Avaloggl%“ O AL S R

A
v

I Avalon-MM gk, ATLLEEE RUT 4 N2 A74s o

Huht B/ERE hee
0 /5 Bit7-0: a7 4745 o
1 B/ RS A A7

BitO: IIC SHRAEMHRENT, 1Kl —IK IC HHAE.

Bitl: IIC B AEMIREAT, 1--AE— K NC BARAE

Bit2: IIC SEAEF Wb, 1—NC SHEse G P2k
Wi, 0—NC Sgft e E A A p il o

Bit3: IC SR AE P WT IR Wil , 1—NC B e e 7 Ak v
Wi, 0—NC ELEAE SERUE AL T .

Bitd: IIC SHEAEPWT, 1—1C SHEAEE, 0—IIC G#AE
AT (bit2=0 MIPLAZ 46250 0).

BitS: IIC BLARAEPINT, 1—NC BARIETEM, 0—IIC Bk

PATH (bit3=0 W BLALLZ T 0,

2 H5 Bit7-0: IIC GLHRAE dy A HubE 75 77 4%
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373


http://myfpga.taobao.com/�

FERLHiE ARG TRBOT KR 252822 I BT
VAT EREEE: http://myfpga. taobao. com/

3 ne Bit7-0: IIC B #AE A/ bl 25 A7 4%

4 H5 Bit7-0: IIC £ s 5 Huht

FATBECH XA e FEHIES SEbr_RAREhH R O s, i H A RS — AN i,
FUREBUAEAMRALIR 1 1C 425188 o 7ESZPR NIOS I R R bl 2, FUBE AR G 25 A7 A i
BEIA, JOAUF R IC BB RN P T . 28R T, AT nC PSR ARSI
PR TERE, B AL R AT AR, B AL R R AR D KR AR o

G340, R IHBRATTRE 4 B NC RTS8 A AT A AR TR

BE—AN IC Huhk T A7 AR B -

@ NC EHERIERA I A3 Gthhk: 2) BUE.

@ nc i s hl (ke 4) BUE.

@ FHIPRE T d ik 1) WCE, Bm NC BRERAEr P ITBRRA,, RNy s e B
TEAEREAL .

SRR PR AR (ke 1) B nC SRR I B

® HEhl AR Gk D # i BAEE P WS E .

© BECEGE A Glilk: 0).

BH—AN NC Hihk AR B

@ NC EHRIERA I A3 (k. 2) B

@ NIC HHARS I T A7 ds (il 3) L.

@ NC Hf s il (Hihik: 4) Pl

@ B FAA bk 0),

® FEHlPRAFAER bk 1D BE, Bm 1C S EAET WAL, [FIH R e 5%
TEAEREAL .

SRR PR AR (ke 1 B e SEAET I R .

@ FfEhl RS Gk D #ic SEAEP WG E.

module iic ctrl(

clk, rst n,

Sys_cs n, sys rd n, sys wr_n, sys_addr, sys wrdata, sys rddata, sys_irq,

scl, sda
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8.3.3 Qsys R L HIiE

BATE G copy E—TFE ex17 SIS, SRIG AT N ex18, FHTIF LFE, HEA Qsys
Ul . 3\ Component Editor GU[H (A, YRIEASI, EEH S, BIE7mEm =Ry

— 1), 7E Component Type J1[fj, 1% & Name Al Display Name ¥J4 iic_controller.

(E£8) R L 11 “HUR AR R T I, R R
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ko About Component Type

Maime: iic:_cortraller

Display name: e controller

Wersion: 10
Group:

Description:
Created by:

lcon:

Documentation: Title LRL

4

1t Files UUTHT, SEdsHN jic_ctrlv 30, #RJG mithi Aynlyze Synthesis Files #EAT45 4, I 45

&5, ¥ iic_ctrl W'E M Top-level Module.

Component Type | Files | Parameters | Signals | Interfaces

b About Files

Synthesis Files
These files describe this component's implementation, and will be crested when a Quartus || syrthesis model iz generated.

The parameters and zignals found in the top-level module will be used for this component's parameters and signals.

Output Path Source File Type Attributes

Verilog HOL

I + I - I Analyze Synthesiz Files I
Top-level Module

Parameters §ifi &7 T BA IO parameter i X, i1 -l IR ZEX L2 41
RINALPEIE R AT, LK Edit — 910203 A I

() s 11 “HER RN AR R R T, AR B E EEE.”
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Campanert Type | Files Signals | Interfaces

b Abhout Parameters

Marme Default Val... Type Group Tooltip

DICLE 0 [] Jlogic vec -
5 cters: DSTAR 1 [ Nlogic vec
BIEMEETE Dsama 2 1 logic vec
D K 3 [ Nlogic vec
DR LN 4 [] Jlogic vec

Cin ™ L s F1 Lonie nan i

Previgw the GLUI...

Signal Tiffl, FATT—IHA 5 KW interface, HARK K ] LS A0S 6 L5 5 1A
BRI DL S AR S i i b (1) D Rg

Componert Type | Files | Parameters Slgnals Interfaces

ko About Signals

Marme Iritet face Signal Type Wickh Direction
clk clock_sink clk 1 input
rst_n reset_sink reset_n 1 input
SYS_CS_N avalon_slave chipselect_n 1 irpaLt
sys_rd_n avalon_slave read_n 1 iripait
SYS_WI_N avalon_slave write_n 1 inpLt
2ys_addr avalon_slave address 3 irpaLt
sys_wrdata avalon_slave writedata 2 irpat
sys_rddata avalon_slave readdata 3 output
sys_irg interrupt_sender irq 1 output
=cl conduit_end export 1 output
sda conduit_end export 1 kidlir

RS Interfaces M AR E

T "tlock_sink" (Clock Input)

Mame: |clock_sink CLocumentation

Type: | Clock Input

* Block Diagram | ¥ |" Parameters
Clock rate | 25000000

clock_sink

clock_sink

ﬁlki clk

il

(L) FEE UL “HU R R T, R A RN .
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T "reset_sink" (Fezet Input)

Mame: |reset_sink Documerntation
Type:  Reset Input

Azsocigted Clock: | clock_sink

~ Block Diagram | ¥ |' Parameters
Azsociated clock: clock =ink

reset_sink Synchronous edoes. | Deazser

reset_sink

B fresetn

null

T “avalon_slave™ [&valon Memory Mapped Slave)

Mame: |avalon_slave Documentation
Type:  Avalon Memory Mapped Slave
Aszsociated Clock: | clock_sink

Azzociagted Reset: reset_sink

4
[ | " Parameters

~ Block Diagram

avalon_slave Timing |
Setup: 1
avalon_slave Read wait. |5
chipselect_n Witite wait |4
read_n
write_n Hold: 3
address Timing units: | cycles
writedata
readdata
|' Pipelined Transfers |
null

|' Read Waveforms

D

clk

read_n \ f
write_n

chipselect_n _‘ll. /
address :X”“ )
readdata Koo X

~ Write Waveforms

%

clk
read_n

write_n |
chipselect_n _"t
address [0
writedata [0

WWJ

| " Deprecated

() s 11 “HER RN AR R R T, AR B E EEE.”
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T "interrupt_sender" (Interrupt Sender)

Mame: |irterrupt_sender Cocumertation
Type:  Interrupt Sender
Azsociated Clock:  clock_sink

Azzociated Reset. reset_sink

4
! |" Parameters |

* Block Diagram

Azzocisted addrezsable intetface: | qualon slave
interrupt_sender

|' Waveform |

interrupt_sender

ing |—Sys—'rﬂ clk
rll
g/ [

T "conduit_end" (Conduit)

Mame: | conduit_eand Documentation
Type: | Conduit
Azzocigted Clock: | clock_sink

Azsocigted Reset: reset_sink

4
* Block Diagram | ! |" Parameters
azsociatedClock |clock sink
conduit_end T
conduit_end

== export

SERKE G, A1 B Component Library F H I T #r (2H 44 iic_controller, Xiti'e:

null

AN InE| Qsys 1.

Component Library

\ b4
Project i
----- M3 wew component..
' adc
' dac

i controller
o led

e B zEYT
[+-System

() s 11 “HER RN AR R R T, AR B E EEE.”
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WA 4400 myiic, &R HIEWE TR,

Use  Connections Mame Description
[ =l CIK LLIOCK SOUFCE
(e clk_in Clock Ingt 1
o— clk_in_reset Reset Input 1
I clk Clock Output
— clk_reset Reset Output
M B sysid_gsys System D Peripheral
L 4 clk Clock Ingt
L 4 . 4 reset Feset Input
—o—] control_slave Avalon Memory Mapped Slave
M E pag_uart JTAG UART
L clk Clock Ingt
L . 4 reset Reset Input
*—O—] avalon_tag_slave Avalon Memoky Mapped Slave
M E onchip_menm On-Chip Memory (RARM o ROR)
L 4 clk1 Clock Ingt
o 1— =1 Avalon Memory Mapped Slave
L 4 . 4 reset Feset Input
M E nios2_qsys Mios || Processar
L clk Clock Ingt
L . 4 reset_n Reset Input
- data_master Avalon Memory Mapped Master
e E— instruction_master Avalon Memory Mapped Master
— fag_debugy_module_re.. |Reset Output
— fag_debug_mocdule Avalon Memoky Mapped Slave
. < custom_instruction_m... |Custam Instruction Master I
= myiic iic:_contraller
l l clock_sink Clock Ingt
reset_sink Feset Input
*— avalon_slave Avalon Memory Mapped Slave
O conduit_end Conduit I
M | nios?Z_qgsys.custom_instruction_maskter |Timer
L clk Clock Ingt
L . 4 reset Reset Input
T_(r_éf =1 Avalon Memoky Mapped Slave

[F AN IRQ —41, Stz ORI IRQ ThRE. fwfa e s fiihl. AR5
Generate BN R4 . P13 Quartus I FITHZE S0, HFFEES LA R 1C 2 O EIAT,

module (

......

......

//FPGA 5 RTC % /4 11C #11
output scl; //HATHCE 11C I 4ME 5
inout sda; //HATHCE 11C S

......

() s 11 “HER RN AR R R T, AR B E EEE.”
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LA RAREAT LR, ARG REN S IO BCITIRT,  HAS I BT NC AR5t i 23 P

i Il

Marned:| * E Edit: 3¢ v‘"l

X
&
@

Mode Mame Direckion Location 1) Bank

sdram_addr[11] Cukput PIN_46 3
£ sdram_addr[10] Cutput FIN 135 &
I sdram_addr[9] Cutput PIM 49 3
I sdram_addr[3] Cutput PIM 50 3
I sdram_addr[7] Cutput FIM 51 3
—— 1 11 ran ' _— -

B S WPHEA TREREAT G 1, SRS KA sof SCAF R #E SF-Cv3 i, S A AR 2k

8.3.4 YT EXLH

DL ex18 (FIREA; N BEAl, GURERRAFTAY, @44 ex18swprj, M main.c 0. FEA L,
FATMFAT R LN exa7 A SEAl, W 2eBiohfe. FATXALH], Kroxt RTC g7
B, R (e RSE I R B B L

TS, BAME LA ASIC AT GB2312 T WR A B T — AR,
KRB AL ASCI 38 E GB2312 £, — 747 HHR A 1A R L RERS IR 24T T .

(20 ML 1L RIS B TR T, RS AR .
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XA B RTC W I TAE L, ARG A7 2 — DA time [ o PR E2X IR ]
AN, RS T K RTC AP bR KR A 2, 2 S 5 (8 3 s A P e e 1
HUBBOI R BTN KSR DO AT 45 e P R, AR — 3.

(F28) EIL 11 AU R A T, IR (R
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FHIXAN BB ECE X RTC 5 7 B B s, it & 8 RTC .0 A BRI Tl & o

(F28) EIL 11 AU R A T, IR (R
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BATHRE R LRI bR T T FR 0 L8R Ah, BATS B e P
(¥) RTC If[a], LUa RTC LU TG F0 R MAE N FE BRI, FliTe AW
TR RTC HH I TR, AW AR A B AR, IUSEHT JTAG_UART AR B ) 7 o

(E£8) R L 11 “HUR AR R T I, R R
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BATHAY, FeA1nT LA FILE EDS 1) Console i I AT K1 Bd 554 .

=
Problems (-E Tasks (E Console (E Froperties

e Baswpr] Mios | Hardvware configurstion - cable: LISE-
PUIFEFUSHIEE (25145 Z8—
e013F03 A6 12:51:46 EHE—
o130z A16E 12:51:47 EHE—
01303 A16E  12:51:48 EHE—
eoi3F03 A6 1z:51:49 EHE—
e013EF0a el 12:51:50 EHR—
z013F03A16E  12:51:51 EHE—
eoi3Fo3 A6l 1z:51:52 EHE—
eo13EEnz A6l 12:51:53 EHR—
e013F03A16E  12:51:54 EHE—
o130z A6l 12:51:55 EHE—

(E£8) R L 11 “HUR AR R T I, R R
398


http://myfpga.taobao.com/�

FERLH AFRE FOE H TRBUT R HIER #2825 S B
VE'E)EBERE: http://myfpga. taobao. com/

S mEml, WEsFE ERERIE (Console F1 LCD #% & 5 AN [H R HsHE]D

8.4 ¥ (Verilog) 2 13— B Sk M FEHIE KL

8.4.1 B KRRIX N R

T P AR R Al 1 S BRAR T B A B, BT FPGA AR T 10us (fi:
FeA T (TRIG) &t P A bR, i P AR A i 2 7 2E LBk e 5, il N TBIKIDE AL 2,
I A R N EI S FPGA R [R5 5 (ECHO) b —AN sk {55 o XA k{5
5 10 B AL AN 2 S B 1 24 i P A A AT B ) i

() s 11 “HER RN AR R R T, AR B E EEE.”
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10us B TTL

miss | _
EItA T & -1 40K H=z B
EHONEB
BiEs
L hEL -] EnEs Fét
ya SieinEb = R Lk

R PR A A RE B 2 2em~400em, L RECHRS BE T LIS B 2mm.
BRBEER A R RS A (] RS0 s CFAZ: mD), ECHO i th Ak s S84 T (.
fir: s), FEHE N 340 (FfZ: m/s)o I8 ECHO bt i B2 By ikt B i) e R 4 R o

S = (T*340)/2

8.42 HEXETLE&MWE

RN, FPGA W —A~ 26 A7 v BRI TR, sE ™ 22— 10us e A7 (45
PR TAER TRIG £ 5o P SO ER AR I g I [l 2 o] — A 5 R i ) B 2 38
W SIE L k5 S, FPGA W —A 24 A7 i TR VB HH s G 5 5 Py B e ) 48
XA ke FE AU 24 W FPGA YT In-System Sources and Probes {1545 JITAG, 1F
PC (1) Quartus 11 AF Y YR S o 00 B8 S 1) St /s I AN o

FPGA

AR A Jl——Jl———

lbaie O — B4 (TRIG)

v

Py g

JTAG

TR B R IR ] —|_|—|_|~

IN] In—System Sources j L.
I and Probes 4328 (ECHO) |

Quartus IT

PSR, fir 44 0 ex19. 845 4T IT Quartus 11, GBI TR, TR N ex19,
TREGRAF ZINIRI G R ex19 SCAFI R . HABHIR KBTS % ext Tk

() s 11 “HER RN AR R R T, AR B E EEE.”
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WA RATEREHEN MegaWizard Plug-In Manager #1#— In-System Sources and Probes

Wi, iy %4 mydebug.

MegaWizard Flug-In Manager [page Za]

Which megafunction would you like ta customize?  which device Family will vou be using?  [|Cyclane 111 =
Select a megafunction From the list below

which bype of output file do wou want to creater

= ) aHDL

4 ﬁ Installed Plug-Ins
*{_altera SOPC Buider © wHoL

1 Interfaces

[_] Return ta this page For another create operation
[ ITAG-accessible Extensions

B [ Arithmetic

v (3 Communicstions Wwhat name do you want Faor the aukput: File?

b (1 op

b 0 Gates D imyFpgalDk_SF_EP3C design/prifex19/mydebug

[P | o Output files will be generated using the classic file structure
[

4

Mate: To campile a project successfully in the Quarkus 1T safbware, vaur design
files musk be in the project directory, in a library specified in the Libraries page of
“4, Parallel Flash Loader the Options dialog box {Tools menu), or a library specified in the Libraries page
.‘+'."\ cerial Flash Loader of the Settings dialog box (Assignments menu).

.+°"{ SignalTap II Logic Analyzer Your current user library directories are;
3, virtual TTAG

o | Memory Compiler

[Z1 Click ta Open IP MegaStare

Cancel < Back Mext = Finish

WEIX ML) probe port 24 24bits CRIERAE) ECHO /=3 ik i o) i B v 1450 R 30 85047

#HA]), source port 4 Obits.

f

Megawizard Plog-In" Manager [page 3 ot 5]

-ﬁ In-System Sources and Probes

Currently selected device Family: |y clone 111

mydebug

[¥] Match project/default

be[23..0
profel I Do you wank to specify an Inskance Index?

(%) Mo, assign it aukomatically

() Yes, use this number |0

The 'Tnskance ID' of this instance (optional): | NONE 4 characters
Haw wide should the probe port be? 24 | hits
How wide should the source port be? i] | bits
Advanced Options, ..

| Cancel | | < Back | | Mext = | | Finish |

(CEZ) s 11 BN R BRI T o, IR 2.7
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£ Quartus Il BT > ex19.v ) verilog AU SCAF o S A LU R BeiH AU . SEHL T HTTHiHE
B TR (K1 D RE o

(F28) EIL 11 AU R A T, IR (R
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X TREHATER G4 PE, ST I

Mode Mame Direction Location
PIN_ 22

e clk

Input

< <new node ==

G FEREAS TR . BAEME RS I (K AEZ K

8.4.3 BIEFELELIER

HEN In-System Sources and Probes [ 7F £ IR L. %k sof 3] SF-CY3 M1+, fetik
1 24bit 1] probes {55, it A BERE Group, BHATTHLL, ETHAE.

(E£8) R L 11 “HUR AR R T I, R R
403


http://myfpga.taobao.com/�

FERLHiE ARG TRBOT KR 252822 I BT
VE'E)EBERE: http://myfpga. taobao. com/

[®]0 nomE
Index @ Type Alias Name Data ,'B
A D el cumh |
P21 ¥ BYEIRPI  Delete Alias 0
P20 *‘;.* my Hd Eraup ]
P19 *-.;* mydebug:mwdebug_inst|probe[19] 1]
P18 *;* nydebug:mydebug_inst |probe[ 15] 1]
P17 *-.;* mydebug:mydebug_inst|probe[17] 0
P16 *;* mydebug:mydebug_inst |probe[16] 1]
P15 *-.;* mydebug:mwdebug_inst|probe[15] 1]
P14 *;* mydebug:mwdebug_inst|probe[14] 1]
P13 *-.;* nydebug:mydebug_inst |probe[13] 1]
P12 *;* mydebugimydebug_inst|probe[12] 1]
P11 *-.;* mydebug:mydebug_inst|probe[11] 0
P10 *;* mydebug:mwdebug_inst|probe[10] 1]
Pa *-;* nydebug:mydebug_inst|probe[9] 1]
P8 *-;‘_* nwdebug:mydebug_inst|probe[&] 1]
P *-;* nydebug:mydebug_inst|probe[ 7] 1]
Fb *-;‘_* nwdebug:mydebug_inst|probe[6] 1]
P5 *-;* nydebug:mydebug_inst|probe[5] 1]
P4 *-;‘_* mydebug:mydebug_inst |probe[4] 1]
P3 *{* iy wdebug_inst|probe[3] 1]
P2 *-;‘_* e wdebug_inst|probe[2] 1]
P1 *-;* nwdebug:mydebug_inst|probe[ 1] 0
PO *-;‘_* nydebug:rmydebug_inst|probe[0] 1]

W E Maximum size & 32 8{H K,

Ewvent log

[¥] Save data to event log

Wite source data: | Continuously |« | (E|

s RUN JFAREZE MR, RIS BATU R S A B BERT Y (el 23T HE i 4)
D, AR BRI AT TR 563, /R2 AL probes IERAEAZLL, 14 fkfs
KA, B WA R « Bedt, AR FRATRE SN A A, T & HATTA] DA
3 AR P R A R T A B S

NGERATE KL 7em ZEATENR S, A 210 BRI 9149, KK H S, g,
A, W, HIr N

(£ a0 11 “HHRHRFIA B B TP, Ak BRI 7
404


http://myfpga.taobao.com/�

FERLHiE AFRE FOE H TRBUT R HIER #2825 S B
VE'E)EBERE: http://myfpga. taobao. com/

RRRARRRRAREREEL

[#]o nome
Index Type Alias Name Data el -3 =3 -2 a7 il =3 =t =3 22
P[23..0] *.} [#- mrydebug:mydebug_inst|probe[ 23, 2150 2149

12em ZeATRCE /NG, AR 16949,

[0 none
Index Type Alias Name Data ;32 Al -30 =3 -8 =7 26 = =4
P[23.0] [ mydebug:mydebug_inst|prabe[ 23, 16949 16949 b

() s 11 “HER RN AR R R T, AR B E EEE.”
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8.5 Z-F Qsys 1) NIOS II 324 10— /5 3l PR ¥ 55

8.5.1 B FAEIRAHEIE

P b Al b, AT EAT T 1) In-System Sources and Probes [ Avalon-MM 14k
P B eAh, TR SEIN B AR AR, AT R TR AR i gtk
SREL, XA P I B AR (A R 2 2cm-400em, B HFRATRAE 2 echo 155
v IR IR ] S B e S A 2R AT AT LA S >k, Y 400em AR 8 AT KRG 22 echo
KT ORRE TN B R R SXAMEFACE KK T, FATARS R AT 20bit (R HH 808 8 /2
A3 AL B B B K, B T RS ST A AR I

(E£8) R L 11 “HUR AR R T I, R R
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8.5.2 BHAAIEE

i) ex19 BN TR H 5%, FOHiir 4 0 ex20. 3T 97 LA, #EA Qsys TiTH . #E A\ Component

Editor UL [fl, 7E Component Type VL[, % & Name A/l Display Name )4 ultrasonic.

k! romponent Editor - gltrasomc_

File Templastes

ko About Component Type

Maime: LitFas0nic

Display name: | irazonic

W ersion: 10
Group:

Description:
Created by:

lcon:

Documentation: Title LRL

7E Files TUIM, 4GV I0 ultrasonic_ctrlv 344, 4R )5 st Aynlyze Synthesis Files #7454,

Wit 24 )5, K ultrasonic_ctrly % & 4 Top-level Module.

Companert Typ éParameters Signals | Interfaces

b Ahout Files

Synthesis Files
These files describe this component's implementation, and will be created when a CQuartus || synthesis model iz generated.

The parameters and signalz found in the top-level module will be used for thiz component's parameters and signals.

Ctput Path Source File Type Attributes
ultrasonic_ctrl.v ultrasonic_ctrl.v Verilog HOL no attributes
+ I Analyze Synthesis Files I

Top-level Modulel | uitrasonic_ctrl

Signal BUfT, FfiT—3EAT 4 KEH] interface, HACKZ AT IS A PO IX B85 S 17T
R IR DL R AE SR8 I DI RE

() s 11 “HER RN AR R M T, AR RS 2.
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Componert Type | Files | Parameters Interfaces

b Ahout Signals

Mame Interface Signal Type ‘Wicith Cirection
clk clock_sink clk 1 it
rst_n reset_sink reset_n 1 input
trig conduit_end export 1 output
echo conduit_end export 1 it
SYE_CS_N avalon_slave chipselect_n 1 it
sys_rd_n avalon_slave read_n 1 input
sys_rddata avalon_slave readdata 32 output

TR Interfaces B HAR R E

T "clock_sink" (Clock Input)

Mame: |clock_sink Documentation

Type: | Clock Input

4
* Block Diagram | ¥ |" Parameters
Clock rate: | 25000000
clock _sink
clock_sink
&“‘7 clk
riull

T "reset_sink" (Reszet Input)

Mame: |reset_sink Documentation

Type: Reszet Input

Azzocigted Clock: | clock_sink

4
~ Block Diagram | ¥ |' Parameters
Azzocisted clock: clock =ink
reset_sink Synchronous edues Degssert
reset_sinlg
B et n

null

() s 11 “HER RN AR R R T, AR B E EEE.”
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T “conduit_end" (Conduit)

Matme: |conduit_end Documentation
Type:  Conduit
Aszsocigted Clock: | clock_sink

Az=zocigted Reset. reset_sink

4
* Block Diagram | ¥ |" Parameters
azsociatedClock |clock =ink

conduit_gnd azsociatedReset |razat sink
conduit_end
4 export
EiE export

il
T "avalon_slave" [ Avalon Memary Mapped Slave)

Mame: | awalon_slave Diocumentstion

Type: | Awvalon Memaory Mapped Slave

Aszzociated Clock: | clock_sink

Aszocisted Reset: reset_sink

4
¥ |' Parameters

~ Block Diagram

Address units: WORDS
avalan_slave Aszocisted clock: clock_sink
avalon_slave Explicit address span; il
M chipselect_n
lgysrdn | reeary ~ Timing
igs_rddata[31 | readdata Setup: 1
null Reand wait: 5
Wirite wwait: i}
Haldl: i)
Timing units: Cycles

~ Pipelined Transfers

Fead latency: i)

Marximum pending read transactions:
[] Burst on burst houndaries anly

[] Linewrap bursts

|' Read Waveforms

clk SN [ s Y s Y B

read_n \ /
chipselect_n ! /
readdata oo X

SERECE G, FATTE 3 Component Library W HUER T8 IZHAS ultrasonic, XU B s
&l Qsys H.

() s 11 “HER RN AR R R T, AR B E EEE.”
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AHRESGE ] RO AR 2598257 ST B ]

Component Library

|

Project

adlc
..... o dac

----- F New component...

----- 3 jic_controller
..... 3 ed

BESCHT A/ % K 4 myultrasonic, XL clock_sink. reset_sink. conduit_end- avalon_slave

B OMTER:, WEPR. RN TE R HNE, 55 Generate BN R4 .

Lse
¥

Connections

Mame

=1 SysI0_qsys
clk
reset
control_slave

B jtag_uart
clk
reset
avalon_jtag_slave

El onchip_men
clk1
=1
resetl

E nios2_gsys
clk
reset_n
data_master
instruction_master
frag_debug_module_re...
Jrag_debug_module
custom_instruction_m...

B timer
clk
reset
=1

Bl mylcd
clock_sink
reset_sink
avalon_slave
conduit_end

Bl myspi
clk
reset
spi_contral_port
external

El mwiic
clock_sink
reset_sink
avalon_slave
conduit_end
myultrasonic

Description
DY STEM 1L FEFIDNET Sl
Clock Input
Feset Input
Avalon Memory Mapped Slave
JTAG UART
Clock Input
Reset Input
Avalon Memary Mapped Slave
On-Chig Memory (RARM ar RORM)
Clock Input
Awalon Memoary Mapped Slave
Feset Input
Mios | Processor
Clock Input
Reset Input
Avalon Memary Mapped Master
Avalon Memary Mapped Master
Reset Output
Awvalon Memary Mapped Slave
Custom Instruction Master
Interval Timer
Clock Input
Re=et Input
Avalon Memary Mapped Slave
[[od]
Clock Input
Reset Input
Awvalon Memary Mapped Slave
Conciuit
SPI 3 Wire Serial)
Clock Input
Re=et Input
Avalon Memary Mapped Slave
Conciuit Encpoint
iic_controller
Clock Input
Feset Input
Awvalon Memary Mapped Slave

Conduit

Export

nios2_qsys_0_custom_i...

myled_conduit_end

myspi_external

myiic_conduit_end

clock_sink
reset_sink
conduit_encd
avalon_slave

Clock Input

Reset Input

Concuit

Avalon Memary Mapped Slave

A1 2] Quartus I TR AR, 8 B A AR ) 32 11

myultrasonic _conduit_end

() s 11 “HER RN AR R R T, AR B E EEE.”
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XA B DU 5 i T3 i

GBI TR, JEHF SF-LCD 1 SF-SENSOR #idl, | HiJG N4k sof X3 T2,

8.5.3 MHEF TR

BV P AR 5 RS A B Bl S CBARE: m), ECHO inth ik eh s 80 T (o
Br: ), FEHEUE S 340 CHRAT: m/s). W4 ECHO Jikil 58 S5 INREE B 1 SR Il

S = (T*340)/2

IR T K n A 25MHz IS BICRAE I8, JF HICS BIBRAL R eme B4, At

$ = ((n*0.00000004*340)/2)*100 = n*68/100000

i) BB, AT TR EQIE — N TR, BRHOE A B AN RS 2 A B 2

(E£8) R L 11 “HUR AR R T I, R R
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B, fELCD BFTEN Rt k.

B — AN TR, SRJEEEN BSP & BIARAY, BEEQIEE— main.c 3CIF. $5 U1 ex19 1)
T TAE, main BREUESUNT o LRI FRA AW I CSE I I ER s, AR JSFTED 2

(E£8) R L 11 “HUR AR R T I, R R
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dis db[5] = (alt u8) (temp%10+0x30) ;
temp = temp/10;
dis db[4] = (alt u8) (temp%10+0x30) ;
temp = temp/10;
dis db[2] = (alt u8) (temp%10+0x30);
temp = temp/10;
dis db[1] = (alt u8) (temp%10+0x30);
temp = temp/10;
dis db[0] = (alt u8) (temp%10+0x30);

led print (168, 51, dis db, OxfffF, 0x07e0) ; //LCD b \& /i B B

BATHAE RS, SR ERA T UG 200 R ISR o 7em Ze A IORERGA), 40SEHRKZ

6.68cm.

(F28) EIL 11 AU R A T, IR (R
414


http://myfpga.taobao.com/�

FERLH AR P PR BOT A HIVE I #2525 S B
VE'E)EBERE: http://myfpga. taobao. com/

12cm ZEATIRERG Y, FRATIH A H R I KL A 11.47cm.

() s 11 “HER RN AR R R T, AR B E EEE.”
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UFRIE AR AR ZE, IR, XA VAL T, LRI R R A TUBCE A AN RERR
UEFT 73 A e iR 2

8.6 B8 (Verilog) 3£ 14— T CMOS Sensor LR
FE TR

8.6.1 CMOS Rig kM A S = 5IEzIRIE

CMOS f53k (CMOS Sensor) Jt—FfRH] CMOS IR AR I ERA5 k. S5k 2
Pi2E, CMOS Fll CCD; CMOS & 7R MRl # i e 4% 7, cCD — MR HT s R 8 ve &%,
ORI IAR , CCD LE CMOS FAT AR I ROR E4f o CCD Hisk Hl CMOS B f ik Jgt B4 7 %
B

CCD 1 cMOS 7Rl b1ty - #EX 2 CCD AR AE - PR A RL L, T cMOos &%k
JRAERRR M A AR R, AR R BB AT 3. ccD R DHULA R
Bl KA NEFERIXFEAR . 10 H cop HliE TZHRE A, K ccd MG MM ks

() s 11 “HER RN AR R R T, AR B E EEE.”
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FxH EeAe st sz R4l R RS, H AT CCD I CMOS IR SE bR R IR 22 35 DLl 1A
il H. CMOS [#filid A FIIFERZAR T ccD A, FrLMR 2 EHE kA7) BRI cmos
BT AT AR R CCD MR BUEENE . B RERIRAF, ORI, M
AT LAGRAIEFEAAER o 177 CMOS (¥ A AEBE ML, WSt RIE IR RE ) msg, Pt
HAKES, BT H S PR R, CMOS BT CCD I & e R . H T
ARHR IS LR i BE TR R P, DR AE SR G SR AU S 49 38 1 T V2 IO

CCD &t H 1T FUAL S AR AT, CMOS BB AE AR K AR 4. Tk CMOS 25 4 AR
5, L A A KRG e s 2R 7 T2 AR, AN AR A T AR, B B, cmos
(KI5 52 LA SRR (5 5, 1T CCD & LMT B I VR AR 5, B SE b MUk, T
WP, FOhAHL. AR R CMOS JEANLL M ceD %, {AJE CMOS L ZEAN 40k
o AEK CMOS — B FE AR AR T BUR AL
AN, CCD 5 CMOS, FaA b #E R O Ak (photodiode) EAT 15 HIIK#He 4t .
e LS i) TEE SRS VAS Sl ol = /N R I N 2 S = 1 £ R N R N 2 T IV 12 BT 2 9 .1
LR [z, JeEBES . RO MBESIIE R, RO O R TR T .
ELA cCD A1 CMOS R 4584, ADC PRI B RN B A e R RIAN ] o i 5 FR 0, #2046 | —F“ccD
BOETCIEI TAEREE (B "R %8, cCD MMk, ekl IR TR E R
ReBE, AT AR AMEER (pixeD) WIHATE SHRPAE N GEpias",  HhIRu L 513
WA CCD IO R BEATIBOR, PRI ADC it XL, cMOS (KBt rp g MR 25
HLEHER ADC GECRHEEHL U5 S Rl ), IS LI HA S 8 755

FATTIXAM Y b BT AS FH 1) CMOS Sensor #1285 OV7670, 8 (1 D REAE I 1 T e
s A RO, 280 AD ARSI K USSR B 5 S, R — L ab B S 4
A PRSI T FRATT FPGA KR 1S5 7 0 Dl ORI AT 3 4 T8
SEfns, F% Wor i) 3.5 51 I 320%240 WAk bF L. XA~ Sensor AT LAt 640%480 HI 320%240

PIRH T HER I S, BATE I e #2 1RC E AR AT A5 A74% T LAUI B 0

() s 11 “HER RN AR R R T, AR B E EEE.”
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Test
Pattern ——
G Generator
DspP Image Video
Analo;_; \Leneshading | SCaler FIFO Paort
Processing sarmection, [~ D[7:0]
blaok plxsl
50160 Hz rraation, aut
AUTO :GI:H balanoe,
Detect
4
Column Sense Amp Exposure/Gain
Detect
8 .
@ H
‘g Image Array
z (656 x 488)
3 Registers
- - | SCCB
‘ Clock H Video Timing Generator |

Py vov v b Lo

XCLK STROBE HREF PCLK VSYNC RESET# PWON SI0_C S10_D

8.6.2 FXEARFRITHIIR

FPGA ‘LREMDIRERER i o, BFaAIAR, FPGA F5ilid 11C £ B SO FR S ik
BEAT TR A S HI ORI . XML I A S H, I ah A R B A7 i AE — A TIUE I &
Lf () FPGA 1k ROM 1o FEWIIAALIC B SE T, RISk REW FRE T RGB ARUEFHLAIEL
PV, FPGA IR HAH BRIy AT ATRIAZ AREA TR I, AT — Tty S IR AR P15 8
# o

RAEBAATER Jeil LA FIFO, K J5UA 25MHz 415 T [R5 [ 50 it i 0 31 100MHz
R o B VHZAN R FFIE NS SDRAM L4711 FIFO 1, 520X AN FIFO 3 160 MEk
A KILE N SORAM AN L. £S5, A 55— 520 FIFO H5 SDRAM 22471 [
GEFHIEA LCD JKANFL . LCD YRANRE T B BT R BLSL R, JF HLIKS) 3.5 ~A BE

I /[/E o

() s 11 “HER RN AR R R T, AR B E EEE.”
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SDR SDRAM
{}
<z
’ L | mcmnsm BRLNHFTE
= <ﬁ— (ERIEAREETIR) @ MBI SDRAMEE /2%
CMoS
b e RGRAL ROM BESDRAM
% LStk (PLL) AR ERIAIHNSEO SEFIFO
3k ‘SSDRAM
ﬁ FFIFO @
ﬂ -
- S FIFO ﬁSDRAM L
*#> MICRGEHR i\> (25MHZ# % 100MHz) i\> SHFIFO *i> LCD

WE PR, XA TR MR R ETERR ex2 R 5 ST, X 5
ARG D RE LUSARATTIT AL (07 R sl 51 4k Zh REftiid i s«
4 gbo exEﬁTEl

3""3 led_driver;uut_cd_driver
a4 2% gfifa_ctel:uut_sdfFifactrl
- ¥, rdfifFaiuut_rdfifo
- wrfifosuut_wrfifo
F 3""3 sdram_top:uuk_sdramtop
20 sdram_ctrl:madule_001
dbo sdram_crd:module_002
.;‘.t": sdram_wr_data:module_003
F 3""3 sys_ckrliuuk_syschrl
- mypl:mvpll_inst
4 209 video_jnput:uut_videoinput
202 i _ckrlzuut_icckrl
4 .;‘.'t": jic_gene;uut_jicgens
r t:\ iic_initromm:uut_icinitrom
- .;‘.'t": wideo_ckrliuuk_videoctrl

BEER AR ThREHER
led_driver TR, ZARIKE) LCD,  [RIN AERE I AR R wrfifo (sdfifo_ctrl
B [F)152 SDRAM Z247 FIFO) %i#i.
sdfifo_ctrl R T2 AF 1 eS SDRAM (K EdE, HRHIAL T A FIFO.

video_input FEHU AT ATE I 1% R IXAME LR AL 1K) rdfifo (5 SDRAM
247 FIFO), 7E led_driver [N HIES#H R, IXAMRELL] wrfifo (1204
% H AT LeD &R

sdram_top XAEHHA T Z U T, 2 ex16 Bl REH B ARIE KA, HI T £ 44 H) SDRAM

() s 11 “HER RN AR R R T, AR B E EEE.”
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SR IE®. R 3 TRk,

sys_ctrl SR RGO “ D EAL, FEPRIR BRI FENE AR B . [H]
14 7> PLL AT E R GEH Il Z AN R R IS 5

video_input BRI FAT 3 AT video_ctrl BLHOW TR T R A, 6B
WEBI—A FIFO 1, SRJG FRIXAE sdfifo_ctrl £z 5 N SDRAM:; iic_ctrl £
B e Fe AN AT AR MRS N R iic_gene BRI/
CMOS FZ Sk I BE B4, & SR L ELAF (1) ROM Hedfs,  3AAE dic_ctrl
R, W ERAG SR N AN A AR AT AR AL o

8.6.3 IC OB FEHR &

lic_ctrl BEHUE M ex18 TREFF ALK, KFE/NR, BATHHAKMES, XE A H
A .

lic_gene AN LI fic_ctrl BLER (113 545 5 5 5C L CMOS S5k F A7 25 AT AR AL
AP I BIAE TS PR ROM. BB U T o AR ERE (1 KB T8 1C 1t
AR RS, AESCBRR T U] ROM Y IR 44K T

(E£8) R L 11 “HUR AR R T I, R R
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I I ] B AT XIS ROM R SR AL i R EA T G AT

£iili Quartus 11 2 HURA ) File-New, #£$% Memory Initialization File. 2R 5 347 4 iic_init.mif,

EARCEEIR W T .

(E£8) R L 11 “HUR AR R T I, R R
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|__.
67 :  5080;
68 : 5100;
69 :  5222;
6A 535E;
6B :  5480;
6C : 6El1;
6D :  6F9F;
6E :  5500;
6F :  5640;
70 :  5780;
[71..7F] :  0000;

END;
KT A Ar 28 HRRLE, KFE AT LLS% iic_gene BLERARRG P (134 RE, XAV 75 47 #5 A A

SR JGi B4 OV7670 1] datasheet, X HEAANINHEIEAT AR 152
A RATRALE ROM. HCHEA MegaWizard Plug-In Manager #, i%4#% ROM:1-PORT,

WE C RSN YT LR ex21 &, KA iic_initrom.

Which megafunction would yau ke to customize®  wwhich device Family will vou be using Cylome 111 -
Select a megafunction From the lisk below
% wehich bype of outpuk file do wou wank to create?
- ) AHDL
+ [ Inkerfaces 3
+ [ ITAG-accessible Extensians © whol
o [:I Memary Compiler @ Werilog HDL
N ALTOTR wehat name do wou want For the oukpot: file?
~, ALTUFM_IZC - - —
% ALTUFM_NORE O froyFpgafDk_SF_EPSC fdesigniprifex21 fiic_initrarm
+ ALTUFM_PARALLEL Cukput Files will be generated using the classic file struckure
N ALTUFM_SFI [ Return to this page For another creake operation
*§ FIFO
*.-'T Moke: To compile a project successfully in the Quartus I software, vour design
N LPM_SHIFTREG files musk be in the project directory, in a library specified in the Libraries page of
“4, RAM initializer = | the Options dialog box (Tools menu), or a library specified in the Libraries page
;.fi RAM: 1-PORT of the Settings dialog box (Assignments menu).
3 RAM: 2-PORT our current user library directories are:

1 1-PORT
ROM: 2-PORT
Shift register (RAM-based)

(21 Click ko Open IP MegaStore -

Cancel < Back Mextk = Finish

General TLH, FCEIXA ROM I 5% 16bits, JRE 128words.

() s 11 “HER RN AR R R T, AR B E EEE.”
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Megawizard Plag-In Manager [page 1 of 5]

'#) ROM: 1-PORT

> MemInt >

— Currently selected device Family: |oyclone 111
Inc_imtrom
ddress[6..0 [V] Makch projectdefault
.
';xsc' How wide should the 'q' output bus be? 16 | hits
-&
- How many 16-hit words of memary? 128 » | words
lock Maote: You could enter arbitrary values For width and depth
Block CAUTO
ook type ‘“What should the memory block bype be?
(%) auta MLAE ) MoK
11144k LCs Opkians...
Set the maximum block depth to | Auks *  words
What clocking method would you like to use?
(%) single clock
() Dual clock: use separate input’ and 'output’ clacks
Resource Usage
1 M3k | Cancel | | < Back | | Mexk = | | Finish |

£F Mem Init TU[f, ‘&) yes,use this file for the memory.... 3%, R JGIEFEERA TN A G

I iic_init.mif (4.

(F28) EIL 11 AU R A T, IR (R
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(

MegaWizard Plug-In Manager [page 3 of 5]

") ROM: 1-PORT

Parameter

Ings

Gereral > RegsiClkenjfcks > MemInit | >

iic initram D youd want ko specify the initial content of the mermory?
ddress[5..0

Mo, lzave it blank

it
ordzs

8

Initialize memary conkent data ko XxX..x on
power-Up in simulation

16
124

(%) ¥es, use this file far the memory content data

lock

(ou can use a Hexadecimal (Intel-Format) File [ hex] or a Mamary
Initialization File [.mif1)

The initial conkent file should conform to which port's
dimensions? FORU 2

Block type: AUTO

Browse. ..

0 Allow In-Swskem Memory Content Editor to capture and
update content independenthy of the svstem clock

The 'Instance ID' of this ROM is: MOME

Rezource Usage
1 M3k

| Zancel || < Back, || Mexk = || Finish |

B, A Finish gl 5E % ROM UFCE T o

8.6.4 M FEEHIRILIT

8.1 HELANH T CMOS Sensor {13211, XERATRERCHINF. RS, W
B PCLK C(vpclk) FUEEAS ETHAY, 2580k D[7:0] (vdb) ZRAT[HE45 5 HREF (vhref). 3]

AE 5 VSYNC (wwsync, JIEFEARE) #8U7 3] FPGA .

() s 11 “HER RN AR R R T, AR B E EEE.”
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-ﬂ—tPCLK
<\ [\ J | S\
4 s
tow ] B ter
37
HREF (Row Data)
Lg —— N
— 'ISU h——
- tHD -
D[7:0] XLast ByteK First Byte X K XLast Bytex
5 5
— M oy 7670CSP_D5_005

NEIZRERIE VGA (640%480 73 #EA) HIN P IE, FATHTLLE R, lRIAE S VSYNC
FERBE— kP B — 3 g (RE DO — Wi GO & LI & 1T R2E
5 HREF 4 H-PI, 3o H i £l & 28 D[7:0] b il 2 A R . JRATTIX AR
FORAEME QVGA (320%240 70714 KR, I JPAT VGA BIGURSRAU, AARA RERAEM
el XA AN .

Figure 6 VGA Frame Timing

510xt,

VSYNC . |

480 xt, :
Ixt L—oq— 17 —hﬂi_ LINE
LINE Y e toe =784t 10t
%4—&7 144 tF

HREF |_ |_| |
—l 640 t, = o
801, —» -— —-‘ =451, — |-|— 19t¢,
e A [ T R 1
C
D[7:0] Invalid Data (E--1 -1 [Tl j d [[F--1]] Invalid Data
PO - P639 —‘-—-—|
Row 0 Row 1 Row 2 Row 479

—NHROAT AL 320%2Bytes 5, Wt et, —AMEE IS 2Bytes HlI 16bits
IO . ST Ry G B FINIEL )0 Sbits. 6bits. Sbits. &4 & E 2k & 8bits,
B2 —AMMGZE XN 2 A 8bits 75 B AL T FEPIAN 1A 1 R G B AS 2 LW BT

() s 11 “HER RN AR R R T, AR B E EEE.”
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Figure 11 RGB 565 Output Timing Diagram

aTa¥a

., —=

V5% )E5ERE: http://myfpga. taobao. com/

L Q tPHL
HREF ‘ (Row Data)
5_
le—
tHI)
D[7:0] st By‘be( irst Byte Xz Xast By'heX

w—ﬁfmg

First Byte Second Byte
DI7l| R, G, |om
D[elf ;o
Disl| - G, |orsl
LI B, [pm4
DRI R, to|orl
o] G, ; |om
oflf T |om
D16, B, | D0 I

BRAR TN FPROE, FATHEARE B AU P AR CMOS Sensor 16K YIX 21 Y5 [R5 45 5 12t
APRAEM . SEFR ARG, BT EHE vpclks vdb. vhref 43514 FIFO (5 AR, 5 A
HHERS NATRESS 5o BBAL, wwsync /ENIXAN FIFO IS5, f—WopT BT FIFO HEAT
UG, SEERRAET, D TREIRRE AR T, BA M A o X AN AL
740 XFE, BAVEHCRRSEA W AR A AR A2 T FIFO h. 7E FIFO [
EHHRE LW 160Bytes (SDRAM [¥]—TU1) I, %3 sdfifo_ctrl ALEL[¥) SDRAM HZEA7 FIFO .
B RARRD IR

(E£8) R L 11 “HUR AR R T I, R R
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ATTHHERIE, MR AR video_ctrl AT 1IC 422 I C & (KM dic_ctrl F1 iic_gene #B
2B E] video_input FEER A, IXAMEERFACAL AT R o T SERs B T S MR )
R, AT TG S BRI LE

(E£8) R L 11 “HUR AR R T I, R R
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8.6.5 TizfsH

Wi T AT SR — SO PR BT A, XA TR SR BN T ex16 LMY LCD 41fF
Bevto 0T sdfifo_ctrl B, 5 20E 2 (K205, J55EI% F) SDRAM 52247 FIFO (K41,
AN TR e, T R AT K B EE A S AERELS T AT AN R S A
HI TR T B — I AL AR AR T 1, T LAFRATT T LUK g — T ) S22 5 5 AR 28
FERFURS N —TL[¥) SDRAM %4/ J5, SDRAM ‘5 A [yt ik th AN (K15 38 . 7F 152 SDRAM ¥, LCD
S T E Y, BARRE 5 20 A hE 2515 SDRAM, AR5 144E LED o

(E£8) R L 11 “HUR AR R T I, R R
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.q(rdfifo rddb),

.wrusedw (rdf use)

)

endmodule

rdfifo IUECE QIR CAVE T AKX A FEAN L, U225 HAL FIFo 1Ia0dE) .. 5 AT
{758k 8bits, IR 5E A 16bits, EUHIRAEN 512words. 781 H E (I,  BATI(E
4 T S PR S B A ] 3136 HH 1) 16bits 00 5 I F 81— E y — AN e 815 3 S R 48 .

MegaWizard Flug-In Manager [page 1" ol

23 FIFO

> DCFIFOL > DCFIFOZ > RereqOption, BkType >  Optimization, Circuitry Pratection >

Currently selected device Family: | —yclone 111

video_fifo
[V] Match project/default

k— ata[7.0]

How wide should the FIFO be? g | bits
— wrred
kL werclk [V Use a different autput width and set ta 16 - | hits
A g[15..0] How deep should the FIFO be? 512 ¥ | words

rdreg
L rdclk rouzedw(7 0] Moke: You could enter arbitrary values For width and depth
k— acl & bite % 512 word Do you want a commen clock For reading and writing the FIFO?
its x words
@) ‘fes, synchronize both reading and writing to 'clock’,
Create one set of fullfempty control signals,

® Mo, synchronize reading and writing to ‘rdclk’ and wrclk!, respectively.
Create a set of fullfempty control signals for each clock,

Reszource Usage

| Cancel || < Back || Mext = || Einish |

{E DCFIFO2 i[fl, % 'H Read-side 5 usedw[lf5 5, LLK/4Ji% Asyncchronous clear, il

BEERMERAE BRI

() s 11 “HER RN AR R R T, AR B E EEE.”
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, Synchronization > DCFIFO1 > DCFIFO2 | > Roeqoption, BkType > Optimization, Circuitry Protection >

video fifo ‘irhich optional output control signals do wou want?
Read-side Write-side

p— clata[7..0] 1 ful O ful

WrFE usedw(] is the number of
: "? L empty [ empry words in the FIFOD,

e ™ usedw(] [ usedw(] Moke: You can use the MSE o

g[15..0] generate a half-full flag.
F—{ roreg Mote: These signals are synchronous ko Mote: These signals are synchronous to
k— roclk rduzedw(7..0] ‘rdclk! “wrclk!
(e 8 bits x 812 words [[] Add an extra MSE ta usedw port(s)
I [V] Asynchronous clear I

[ Add circuit to synchronize ‘acl input with weclk!

[ Add circuit to synchronize 'acl' input with 'rdelk!

Resource Usage

| Cancel || < Back || Mext = || Finish |

5 ex16 LREMBEAHat, 4400 ex21, MU ATIHZS AR, QI Verilog AR5 SCAF
sdfifo_ctrl.v. video_input.v. iic_ctrl.v. iic_genev. video ctrlv, [AIN4k&:4% ] ex16 TR 5H
RIACHS Icd_driverv. sys_ctrlv. sdram_topv DARILTH) 3 ASFitk GEAHE—AZS%0e X
sdr_para.v B0 .

THU AR FHT O 2 MR BEAT B4,

module ex2(
clk, rst n,
led en, led clk, Ied hsy, led vsy, led db r, lecd db g, lcd db b,
sdram clk, sdram cke, sdram cs n, sdram ras n, sdram cas_n, sdram we n,
sdram_ba, sdram addr, sdram data,
vpclk, vvsyne, vhref, vdb, vxclk, vscl, vsda
)
input clk;
input rst n;
// FPGA 5 LCD & L{E%%
output led en; //HEHALREG S, mARK
output lcd clk; //BH4MES
output led hsy; //ATFPAES

() s 11 “HER RN AR R R T, AR B E EEE.”
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X TREEAT SR, RGOS M C . R LAAE tl TR P B A L ARG B A A T

B
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8.6.6 CMOS Sensor EARFFZ4ER

BERK UREEMINFLAR T . T TRERHOT KN, SDRAM I L E
5 I ELARKFEOUCER T o (FLES , JFH4 1) CMOS sensor [R5 11 b 5 EROH B F I 24538
R IRV F S BN % o

575 7 CMOS Sensor [f] datasheet HHR LI FEU I AU RO Ao o (RFFIN TR . Bk
T 7%«

e avaiatavavavats

tFHL
A J
HREF hl (Row Data)
— —

|

| g, —
- IHD -
D[7:0] XLast BweK First Byte X K XLast Bytex
5 5
IFI}‘\I‘ T6T0CSP_IDG_005

B B BLR IR TR Z0E AR R PR

Symbol | Parameter Mn | Typ [ Max [ unit
Outputs (VSYNC, HREF, PCLK, and D[7:0] (see Figure 5, Figure 6, Figure 7, Figure 9, and Figure 10)
topy PCLK[.] to Data-out Valid 5 ns
tsy D[7:0] Setup time 15 ns
tho D[7:0] Hold time 8 ns
touy PCLK[}] to HREF[T] 0 5 ns
tomL PCLK[L] to HREF[J] 0 5 ns

FATRT AT 5853 BT N IX 4 datasheet "R ALK I R BRI SR A T — Lot 2 R0
fH R FRATE TG PCLK 1 DI7:01/5C &R, HREF JLstb vy LU 2] D[7:01h —H#2 /3 br, b
MBS P R R IEA R — 3 G SRAEAE R 22, WAL ZBEA T o XA S bR ERIE M2
M\ Sensor R85 7 325245 A _E 4 i (1) PCLK F1 D7:0]/0 K & o MIFEREARGL T, 485 PCB AE LR
KX A5 SRR b s B (n cPU Bk FPGAY, FRAT BERFHE KRS, AL
(R I_E, PCLK F1 D[7:0) (KR REEARIL AR . M4, X T REm AL, H PCLK 1 LT+
WL BAT DI7:0lh TG BEFT 4R T o 1N T FPGA 1M, ME 5 IS 25 77 s ik 2 1 s
JHRAIEINAFLER], 4 PCLK Al D[7:0).Z [A] H 8 AN 2o AR IR 5500 F o T ERATHAESS

() s 11 “HER RN AR R R T, AR B E EEE.”
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(12, HIXEFHEARX T OC R, PCLK F D[7:012 8] 1] LAAEAE 2 KIAHAL i 26 (Be&nT fig2x LA
—ANHER RS SR ). AR, Tsu A Th B8R PCLK i1 D[7:0]7E Sensor A 54
DR UE R SLIN TR AR RRIN DGR, R RIREZ Sensor M EFIAI_L, o 2545 3 DRk (1) 5k
AR FPRFR B, FATATELN Dy FAEARA R ARG OU R, PCLK TR Z B H Tsu I IE] CEfI
15ns) | L FHAYG A9 Th BF i) (R 8ns) P9, DI7:0LERGEAZR M. [FIRER), FRARKS LR, PCLK
(LTI AL T DI7:01P B A AL oo A3 U, £E DI7:01RFF ARSI EL T, PCLK
TS bR AR AR Y Tsu BEEIRT Th BT 9B AR VIR 3 KA IX — 0, MR
IR BRI IXAME BXLE FPGA B PCLK F1 D[7:01{5 5 BT I P29 3

LU -2 1 ;

—

OK, AT PCLK FI D[7:0)Z [MINA%IRFFIN R G, BATHKEFMAIMN CMOS Sensor
A5 BT S, B 24E FPGA NI AT A7 2 BT REEBIAT, X HEA AR LI035l XRAE

BH” CHES ).
ns

0]

3

XA T, BATAR L HEE CMOS Sensor I IPIE R, BATH LS M

(F28) EIL 11 AU R A T, IR (R
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I ERES . SEI B PCLK MERARAERT, 75 PCB LIFGEL RS Tepeb, 7 FPGA i,
MIEN FPGA TR I 25 4725 ) IR B A (RN 24 Telo P57 %08 D[7:011I3E T, 7% PCB
EHGELSERT O Tdpeb, £ FPGA A FB KT JAI 21 25 4748 a0 N\ [V SE I ) Tp2ro M1 FPGA )75
A2 RIREAT LI 8] Tsu FIARFFINR) Th ZEK, b (RSN EEAR I ARSI 3 rh 7 A%

S46, RT3, FATEFE]T PCLK F1 D[7:012 MINAZ AL K FR . A, AT
TRAE PCLK F1 D[7:01F8 € % J& (45 2L, F-ATTAT LA BIRXFE— N BEAS 1 06 R A Z00H 2 «

XTSI, A

Launch edge + Tdpcb + Tp2r + Tsu < latch edge + Tepcb + Tcl

SRR, A

Launch edge + Tdpcb + Tr2p < latch edge + Tcpcb + Tcl — Th

KT launch edge Fll latch edge, *f TIATHUETE T, W FEIPTR.

_ I L

FEXTIXAS FPGA [ input #2 IR AT 73T MR Z AT, ARG F Altera 77572
LA 73 At S BRI o

External Device Altera Device
t -
dd |
tCo_ext
d ext Oscillator d alt
o — cd_altr
L]

input delay,; o = (cd_exty;,y —cd_altry; ) + tco_exty; +ddy

input delay, o = (ed_exty o —od_altry, o)+ teo_exty oo+ ddy g

HAR R RARG T, FATEATH TR, ROUHIBEARREARNE A7 X 5 o SEBp EAE b XA
BRI A7 S im R AR 225 A A PR 04, DU BRATIRAF B 2K A T Sensor 57 1

() s 11 “HER RN AR R R T, AR B E EEE.”
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. [FBL, AT LIAFE] input delay FTHEL 2 T

Input max delay = (0 — Tcpcb_min) + Tco_max + Tdpch_max

Input min delay = (0 — Tcpcb_max) + Tco_min + Tdpcb_min

FERX A AT, S5 Teo SERTTIIRATEAR GBI, N i3 Dt 20 Hr F iy 13 215X
MNZHL. Teo $RHEBIARE O T B RS 25 A7 d B IS N B BiA7 J5 - 8 0d 22 AN TR A A 255 T
Lo HTHIFRATC 2433 T PCLK M D[7:01Z [ OC AR, HSEM AR RS, FATTAAESE T
i Teco_max Fl Tco_min, TR . 45 PCLK (K4 & 3914 Tpclk, N

Tco_max = Tpclk — Tsu

Tco_min=Th

TERRATRFEN CMOS Sensor B4, PCLK #ii% 0 12.5MHz, I 80ns. ik, FATATEL
T H):

Tco_max = 80ns — 15ns = 65ns

Tco_min = 8ns

BATHER PCB MELIHIL, HHE AR T PCB LA S LER .
R TR, X 4& PCLK F11 D[7:0)7F SF-CY3 K%.UobR R4k .

() s 11 “HER RN AR R R T, AR B E EEE.”
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117 Metz [0 Highlighted] B
Marne Mod... | Routed [mm] | Un-Rout...
FIM_106 2 22 69891 i
PIM_110 2 14.07682 i
PIM_111 2 1734418 1]
PIM_112 2 14.59707 1]
¥ FIM 113 2 17.90207 i]
PIM_114 2 15.23496 i
¥ FIN_115 2 18.61996 i
v FIN_113 2 15.25153 i
v FIN_120 2 18.63653 1]
¥ FIN_121 2 15.88942 1]
¥ PIM_124 2 18.8602 1]
¥ FIN_125 2 16.11309 i
v FIN_126 2 15.49809 i
VIRIN 127 2 1676098 0
SO1_a0 2 44 33147 i
SD1_al 2 4E.34939 1] B
SD1_az2 2 4859452 1] | |
SD1_a3 2 5031394 1] -
S0 A4 2 48, 70241 I i 1
0 Primitives [0 Highlighted) o
Tw.. MHame Camparnent La.. =
WE TR, X JE PCLK Fl D[7:0]17F SF-SENSOR iR L HIELL, EX MR ERIELH
UCE L BE 23 PR AN 43
43 Metz [0 Highlighted) = ..
Mame Mode ... Routed [mm] | Un-Routed [Ma...
v PCLE. 2 27 63906 0 ==
RTC_INTM 3 26.05648 1}
RTC_SCL 3 34.38436 1} .
RTCSDA 3 2985099 0 | | ]
S10_C 2 3354797 1}
S10_D 2 3325039 1} ..
TRIG 4 18.43217 1} ..
vCC2.8 3 634378 0 | | ]
WCC33 12 159.55018 1}
WCCH 4 7339515 1}
WCC_RTC 2 18.81629 0
v vDo 2 2484719 1}
vvo 2 2671211 0
v VD2 2 24938597 1} A
v VD3 2 27.78785 1} 3
v VD4 2 2473458 1}
v VD5 2 28.42658 1}
v VDE 2 2473459 1} |
v VD7 2 27.78784 0
WEYNC 2 27.0439 1} 3 ”
0 Primitives (0 Highlighted]
Type Mame Component Layer

() s 11 “HER RN AR R R T, AR B E EEE.”
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AHRESGE ] RO AR 2598257 ST B ]

MEIFY_D & AU oo 1)
T 4
v | MetP4 9 2 5.94561 1]
VINsP410 2 908766 0 | m
v| NetP4_11 2 £.05082 i 1 .'I .1 .1‘. 'l‘
v | MetP4 12 2 9.0376R 1] ‘.'-I'- .
v | MetP4 13 2 5.94561 1] . .
v MNetP4 14 2 9.03208 1] JI‘ ‘
v | MetP4 15 2 5.94561 1]
v | MetP4 16 2 9.03505 1]
MetR1_2 2 312143 1]
Metll2_2 2 431121 1]
FCLE. 2 27 63906 1]
RTC_IMTH 3 26.05648 1]
RTC_SCL 3 34.38436 1]
RTC_SDaA 3 2985899 1]
SI0_C 2 33.54797 1] L
0 Primitivesz [0 Highlighted)
Type Mame Componett Layer

ARG AT E L, FATRT LAFEE— RN AR ZEER, Ui R R Pn. Bk, 3K

p 7

fi1A] LAAS 2, Tcpeb_max = 0.35ns, Tcpcb_min = 0.35ns, Tdpch_max = 0.36ns, Tdpcb_min = 0.31ns.

- SF-CY3 7 | SF-SENSOR | SF-SENSOR v L

554 BKE | RAKEL | EAKE 2 B BE (mm) FERT (ns)
PCLK 18 27.7 6 51.7 | 0. 346023622
VDO 16.8 24.9 9.1 50. 8 0.34
VD1 19.5 26. 8 6 52.3 0. 35003937
VD2 16. 2 25 9.1 50.3 | 0. 336653543
VD3 18.9 27.8 6 52.7 | 0. 352716535
VD4 15.9 24.8 9.1 49.8 | 0. 333307087
VD5 18.7 28.5 6 53.2 | 0. 356062992
VD6 15.3 24. 8 9.1 49.2 1 0. 329291339
VD7 18.7 27.8 6 52.5 1 0.351377953
HREF 14.6 23.8 9.1 47.51 0. 317913386

R EC RN EERE S E R AWA/AS W C E2IF

Input

Input min delay =

max delay =

(0-0.35ns)

(0 -0.35ns) + 65ns + 0.36ns = 65.01ns

+8ns +0.31ns =7.96ns

nb—seg i, AT LLZ input max delay = 66ns, input min delay = 7ns.

N FATRBS IS FFZ K, FTIT TimeQuest, 2532 HF4 ) Contraints=> Creat Clock, i

N E

(EL) s I 11 “HUHLHRFAE &

BRI, AR MEE R
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dk "Create Clock

Clock name: | LK

Period: | a0 | ns

W aveform edges

| E—

Rising: | | ns
Falling: | | ns
0.0a 40,00 &o.0a0
Targets: |[get4:u:urts fvpclkl] |
S0 command: |n:reate_u:|u:u:k -name YCLE -period 80 [get_ports {vpolkt] |
Run Cancel Help

il Contraints=>Set Maximum Delay, X vdb[0] vdb[1] vdb[2] vdb[3] vdb[4] vdb[5] vdb[6]

vdb[7] vhref [{] set_max_delay ff{l F ¥ &,

4k "Ser Input Delay

Clack name: | WCLE

[ use Falling clock edge

Input delay options

{:!' Minirnrn {:!' Rise
(%) Maximum ) Fall
) Both {(#) Both
Delay value: |5E. | ns [ ] Add delay

Targeks:

SO command: I_pu:urts $wdb[0] wdb[1] wdb[2] wdb[3] wdb[4] wdb[5] wdb[&] wdb[7] vhref wwsynck] |

Run Cancel Help

il Contraints=>Set Minimum Delay, X} vdb[0] vdb[1] vdb[2] vdb[3] vdb[4] vdb[5] vdb[6]

vdb[7] vhref [¥] set_min_delay il N & .

() s 11 “HER RN AR R R T, AR B E EEE.”

452



http://myfpga.taobao.com/�

FERLHiE ARG TRBOT KR 252822 I BT
VAT EREEE: http://myfpga. taobao. com/

m

#.e nput Delay

Clack name: WCLE

[ use Falling clock edge

Input delay options

{f} Minirnrn
D Mazxirnurn

) Both

Delay value: 7 ns [ ] Add delay

Targets: fwdb[0] wdb[ 1] wdb[2] wdb[3] wdb[4] wdb[5] wdb[&] wdb[7] vhref wwswnck]| ...

SDiC command: | parks Jvdb[0] wdb[1] wdb[2] wdb[3] wdb[4] wdb[S] vdb[6] wdb[7] whref wwswnck]

Cancel Help

[ Run

AR SER G, ST Y Update Timing Netlist - H. Write SDC File..., #2355t v L #r
i A TR, FERE BRI NS . e, Bdsna@ o4 9-13ns 4R
MR R EE 7-11ns IR E, IR ERAL.

f

Slack From Mode To Nade Launch Clock, Latch Clock.
17 9.192 whref video_input:uut_videoinput|video_ckrl:uut_videoc .. erated|a_graycounter_ficiwrptr_glp|counter10a[8] | WILK WCLK
18 9,192 whref video_input:uut_videoinput|video_ckrl:uut_videoc .. erated|a_graycounter_ficiwrptr_glp|counter10a[7]  WCLK WCLK
19 9,194 vhref video_input:uut_videoinput|video_ckrl;uut_videoc.. erated|a_grayvcounter_fic;wrptr_glp|counter10a[a] | WCLK YLK
Z0 9,278 vhref video_jinput:uut_videoinput|video_ckrl:uut_videoc.. erated|a_grayvcounter_ficwrptr_glp|sub_parity9az  WCLE YLK
21 9,275 vhref viden_input:uut_videninput|video_ckrl:uut_videoe .. erated|a_graveounter_ficiwrptr_alp|sub_parity9a0 | WOLEK YLK
22 |9.278 vhref video_jinput:uut_videoinput|video_ckrl:uut_videoc .. erated|a_graycounter_ficiwrpty_glp|sub_parity3al  WCLK WCLK
23 9.278 whref video_input:uut_videoinput|video_ckrl:uut_videoc.. bo_generated|a_graycounter_ficiwrptr_glp|parityd | WCILK WCLK
24 9278 whref video_input:uut_videoinput|video_ckrl:uut_videoc .. erated|a_graycounter_ficiwrptr_glp|counter10a[0]  WCLK WCLK
25 9614 vhref video_input:uut_videoinput|video_ckrl:uut_videoc.. erated|a_gravcounter_ficiwrptr_glp|counter10a[4] | WCLK YLK
76 9,7R9 vhref video_input:uut_videninput|video_ckrl:uut_videoc .. erated|a_graycounter_ficwrpty_glp|counter10a[5]  WCLE YLK
27 |1o.nz2  vheef wideo_input:uut_videoinput|video_ctrliuut_videoc.. erated|a_graycounter_Ficiweptr_glp|oounter10a[1] | YCLK YCLE
28 10,218 vhref video_jinput:uut_videoinput|video_ckrl:uut_videoc..._component|dofifo_jdjl:auto_generated|wepkr_g[4]  WCLK WCLK
29 10,218 vhref video_input:uut_videoinput|video_ckrl:uut_videoc..._component|dofifo_jdjl:auto_generated|wrpbr_g[1] | WILK WCLK
30 10,218 wvhref video_input:uut_videoinput|video_ckrl:uut_videoct.. auto_generated|cnbr_sZe:cntr_b|counter_reg_bit[0] WCLK WCLK
310,278 wvhref video_input:uut_videoinput|video_ckrl:uut_videoc..._component|dofifo_jdjlauto_generated|wrptr_g[7] | WCLK YLK
32 10.27a  vhref video_input:uut_videninput|video_ckrl:uut_videoc.._component|dofifo_jdjl sauto_generated|weptr_ag[5]  WCLEK YLK
33 10,278 vhref video_input:uut_videoinput|video_ctrliuut_videoc.._component|dcfifa_jdil:auto_generated|wrptr_g[6] | YCLK YCLE
34 10278 vhref video_jinput:uut_videoinput|video_ckrl:uut_videoc..._component|dofifo_jdjl:auto_generated|wepkr_g[d]  WCLK WCLK
35 10,278 whref video_input:uut_videoinput|video_ckrl:uut_videoc..._component|defifo_jdjl:auto_generated|wrptr_g[2] | WILK WCLK
36 10,351 whref video_input:uut_videoinput|video_ckrl:uut_videoc..._component|defifo_jdjl:auto_generated|wrpkr_g[9]  WCLK WCLK
37 10,351 vhref video_input:uut_videoinput|video_ckrl:uut_videoc..._component|dofifo_jdjlauto_generated|wrptr_g[8] | WCLK YLK
35 10,351 vhref video_input:uut_videninput|video_ckrl:uut_videoc.._component|dofifo_jdjlsauto_generated|weptr_g[3]  WCOLK YLK
39 10,360 vhref wideo_input:uut_videoinput|video_ctrliuut_videoc.. erated|a_graycounter_Ficiweptr_glp|oounter10a[2] | YCLK YCLE
40 10,373 vhref video_input:uut_videoinput|video_ckrl:uut_videno..._Sh31:fifo_ram|ram_blockl 1a0~porta_address_regd  WCLK WCLK
41 10,373 whref video_input:uut_videoinput|video_ckrl:uut_video .. yncram_Sh31:fifo_ram|ram_blockl 1a0~porta_we_reg | WCILK YLK
42 10,375 vhref video_input:uut_videoinput|video_ckrl;uut_video...m_Sh31:fifo_ram|ram_blockl 1 al~porta_datain_regd  WCLK YLK
43 10,615 vhref video_input:uut_videoinput|video_ckrl:uut_videoc.. erated|a_gravcounter_ficiwrptr_glp|counter10a[3] | WCLK YLK
44 11,087  vhref video_input:uut_videninput|video_ckrl:uut_video. yncram_Sh31:fifo_ram|ram_blockl 1a0~porta_we_reg  WCOLEK YLK
45 11.874  wdb[1] video_jinput:uut_videoinput|video_ckrl:uut_videa.. m_5h31 fifo_ram|ram_block! 1al~porta_datain_regd | WILK YLK
46 12,012 wdb[0] video_input:uut_videoinput|video_ckrl:uut_videno...m_Sh31:fifo_ram|ram_blockl 1al~porta_datain_regd  WCLK WCLK
47 12,191 wdb[3] video_input:uut_videoinput|video_ckrl:uut_video.. .m_Sh31:fifo_ram|ram_block! 1al~porta_datain_regd | WILK YLK
43 12,319 wdb[2] video_input:uut_videoinput|video_ckrl;uut_video...m_Sh31:fifo_ram|ram_blockl 1 al~porta_datain_regd  WCLK YLK
49 12,369 wdb[S] video_input:uut_videoinput|video_ckrl:uut_video...m_Sh31:fifo_ram|ram_blockl 1 al~porta_datain_regd | WCILK YLK
50 12,393 wdb[7] video_input:uut_videninput|video_ckrl:uut_video.. .m_5h31:fifo_ram|ram_blockl 1a0~porta_datain_regd WL YLK
51 12440  wdb[6] video_jinput:uut_videoinput|video_ckrl:uut_videa.. m_5h31 fifo_ram|ram_block! 1al~porta_datain_regd | WILK YLK
52 12,566  wdb[4] video_input:uut_videoinput|video_ckrl:uut_video...m_Sh31:fifo_ram|ram_blockl 1al~porta_datain_regd  WCLK WCLK

() JEi

“HRLHRA AR S R T, R R R AR .
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Slack From Mode To MNode Launch Clock Lakch Clock
17 7,760 vdb[4] video_input:uut_videoinput|video_ctrl:ugt_video...m_Sh31:fifo_ram|ram_blockl 1a0~porta_datain_regd  WCLE YLK,
15 7.885 vdb[&] video_input:uut_videoinput|video_ctrliugt_video...m_Sh31:fifo_ram|ram_blockl 1a0~porta_datain_regd  WCLE YLK,
19 7.928 wdb[7] wideo_input:uut_videoinput|video_ctrl:uut_video..m_Sh31:fifo_ram|ram_blockl ia0~porka_datain_regd  WCLK WCLE
20 7.949 wdb[5] wideo_input:uut_videoinput|video_ctrl:uut_video..m_Sh31:fifo_ram|ram_blockl1a0~porka_datain_regd  WCLK WCLE
21 8.046 wdb[2] wideo_jinput:uut_videoinput|video_ctrl:uut_video..m_Sh31:fifo_ram|ram_blockl 1a0~porta_datain_regd | WCLK WCLE
22 8,166 vdb[3] video_jinput:uut_videoinput|video_ctrliuut_video. m_Sh31:fifa_ram|ram_blocklla0~porka_datain_regd  WCLK YLK
23 |8.259 vdb[0] videa_input:uuk_videoinput|video_ctrliuut_videa. m_Sh31:fifo_ram|ram_blockl 1a0~porka_datain_reqd | WCLE WCLE,
24 8,345 vdb[1] video_input:uut_videoinput|video_ctrl:uut_video...m_Sh31:fifo_ram|ram_blockl 1a0~porta_datain_regd  WCLE YLK,
25 9,154 vhref video_jinput:uut_videoinput|video_ctrl:ugt_video..yncram_Sh31:fifo_ram|ram_blockl la0~porta_we_reg  WCLE YLK,
26 9.523 whref wideo_input:uut_videoinput|video_ckrl:uut_videoc.. erated|a_graycounter_ficiwrptr_glp|counteri0a[3]  WCLK WCLE
27 9.685 whref wideo_input:uut_videoinput|video_ctrl:uut_video..m_Sh31:fifo_ram|ram_blockl ia0~porka_datain_regd  WCLK WCLE
28 9.686 whref video_input:uut_videoinput|video_ctrl:uut_video..._Sh31:fifo_ram|ram_blockl 1a0~porta_address_regd  WCLK WCLE
29 9.686 vhref video_jinput:uut_videoinput |videa_ctrl:uut_video. yncram_Sh31 :fifo_ram|ram_blockl 1a0~porta_we_reg | WCLK WCLE
30 9.821 vhref videa_input:uuk_videoinput|video_ctrliuut_videoc. . erated|a_grayvcounter Ficiwrptr_glp|counteri0al2]  WCOLE WCLE
319,997 vhref viden_input:uuk_videninput |video_ctrl:uok_videoc.._component|dcfifo_jdil :auto_generated|wrptr_g[9] | WCLE YLK
329,997 vhref video_input:uut_videoinput|video_ctrl:ugt_videoc..._component|dcfifo_jdil:auto_generated|wrptr_g[5]  WCLE YLK,
339,997 whref wideo_input:uut_videoinput|video_ctrl:uut_videoc..._component|dcfifo_jdjl :auto_generated|wrptr_g[3] | WCLK WCLE
3410023 whref wideo_input:uut_videoinput|video_ctrl:uut_videoc.. erated|a_graycounter_ficiwrptr_glp|counteri0a[1]  WCLK WCLE
35 10063 whref wideo_jinput:uut_videoinput|video_ctrl:uut_videoc..._component|dcfifo_jdjl :auto_generated|wrptr_g[7] | WCLK WCLE
3610063 whref wideo_input:uut_videoinput|video_ctrl:uut_videoc..._component|dcfifo_jdjl :auto_generated|wrptr_g[5]  WCLK WCLE
37 10,063 vhref videa_input:uuk_videoinput|video_ctrliuut_videoc..._component|dcfifo_jdil:auto_generated|wrptr_al6] | WCLE WCLE,
3@ 10063 vhref viden_input:uuk_videninput|videa_ckrl:uok_videoc .. _component|dcfifo_jdil auko_generated|wrptr_a[0]  WCLE WL
3910083 wvhref video_input:uut_videoinput|video_ctrl:ugt_videoc..._component|dcfifo_jdilauto_generated|wrptr_g[2] | WCLE YLK,
40 10,116  wvhref video_input:uut_videoinput|video_ctrl:uut_videoc..._component|dcfifo_jdil:auto_generated|wrptr_g[4]  WCLE YLK,
41 10116 whref wideo_input:uut_videoinput|video_ctrl:uut_videoc..._component|dcfifo_jdjl :auto_generated|wrptr_g[1] | WCLK WCLE
42 10116 whref wideo_input:uut_videoinput|video_ckrl:uut_videoct. . auto_generated|cntr_s2e:cntr_b|counter_reg_bit[0] WCLK WCLE
43 10433 whref wideo_jinput:uut_videoinput|video_ckrl:uut_videoc.. erated|a_graycounter_ficiwrptr_glp|counteri0a[4] | WCLK WCLE
44 10457  wvhref video_jinput:uut_videoinput|video_ctrliuut_videoc.. erated|a_graycounter_ficiwrptr_glp|counter10a[5]  WCLK YLK
45 10,847 vhref videa_input:uuk_videoinput|video_ctrliuut_videoc.. erated|a_gravcounter_ficiwrptr_gip|counteri0ala] | WCLE WCLE,
46 10848  wvhref video_input:uut_videoinput|video_ctrliuut_videoc.. erated|a_gravoounter_ficwrptr_glp|counteri0a[7]  WCLK YLK,
47 10850 wvhref video_input:uut_videoinput|video_ctrl:ugt_videoc.. erated|a_gravoounter_ficwrptr_glp|counteri0a[s] | WOLK YLK,
48 100993 whref wideo_input:uut_videoinput|video_ckrl:uut_videoc.. erated|a_gravcounter_ficwrptr_glp|sub_parity8az  WCLK WCLE
49 10993 whref wideo_input:uut_videoinput|video_ctrl:uut_videoc.. erated|a_graycounter_ficwrptr_glp|sub_parity9ad WOLK WCLE
50 10993 whref wideo_input:uut_videoinput|video_ckrl:uut_videoc .. erated|a_grayvcounter_fic:wrptr_glp|sub_parity9al  WOLK WCLE
51 10993  whref video_jinput:uut_videoinput|videa_ctrl:uut_videoc. to_generated|a_graycounter_ficiwrptr_glp|parityd | WCLK WCLE
52 10,993 vhref videa_input:uuk_videoinput|video_ctrliuut_videoc. . erated|a_grayvcounter Ficiwrptr_gip|counteri0afd]  WCLE WCLE

AL, BB AT AL 1 — 4B ok, HAEEWRAN PR 28T . vd[0]IX 452k
WEE I B TR 45 1, 66ns [1] input max delay HELAE T Data Arrival Path /7,

Path #1: Setup slack is 12.012
Path Surirnary Skakistics Data Path \Wavefarm Extra Fitter Information

Data Arrival Path

Total Incr RF Type Fanout Location Element
1 0.000 0,000 launch edge time
z 40,000 0.000 clock path
1 0.000 0,000 R clock network delaw
3 56,000 66, 000 F iExk 1 PIMN_127 wdb[O]
4 471,283 5.283 data path
1 &6, 000 0,000  FF I 1 IOIEUF %16 %24 ME  wdb[O]~input]i
Z 66,927 0,927 FF ZELL 1 IDIBUF_®16_%24 NS wdb[0]~input|o
3 71,196 4269 FF IC 1 MAK_®27 Y20 M0 uuk_wideainpuk|uut_wvideackr juut_wideafifa)dy
4 71.283 0.0a7 |FF CELL 0 M3K_®27 Y¥20_MNO wideo_input:uut_videoinpuk|video_ckrliuuk_vig
1 1 »
Data Required Path
Tatal Incr RF Tvpe Fanout Location Element
1 20.000 20,000 lakch edge kime
z 4 §3.227 3227 clock path
1 83,227 3227 R clack netwark delay
3 83,295 0.068 uTsu 0 M3k_®27 Y20_MN0 video_inpuk:uut_videoinpuk|video_ckrliuuk_vig

MAE vd[O]FF) PR FEI [H] i 25 1, 7ns F#) input min delay U BI7E T Data Arrival Path 1.

() s 11 “HER RN AR R R T, AR B E EEE.”
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Path #1: Hold slack is 8.259
Path Summmary Skakistics Data Path ‘'aveform Extra Fitter Information
Data Arrival Path

Takal Incr RF Tvpe Fanouk Location Element
1 0,000 0,000 launch edge time
z A 0,000 0.000 clock path
1 n.000 nonn__ R rlock nefwork delay
3 7.000 7000 R iExk 1 PIM_127 wdb[O]
4 411,550 4,550 data path
1 7.000 0.000 RR O IC 1 IOIBUF X16 %24 WM& wdb[0]~input]i
2 7877 0.577 RF. CELL 1 IDIBUF_#16_Ya24 Mg wdb[0]~input|o
3 11,772 3895 RR Ic 1 MOk _¥27 _Y¥20_M0 uuk_videoinpuk |uut_videoctrl|uuk_videafifo|de
4 11.850 0.078 | RR CELL n MK _X27 ¥20_h0 wideo_inputiuut_videoinpuk |video_ctrluuk_wic
4 1 ¥
Data Required Path
Total Incr RF Tvpe Fanouk Location Element
1 0,000 0,000 lakch edage kime
2 4 3,337 3.337 clock path
1 3.337 3.337 R clock network, delay
3 3,591 0,254 uTh 1] MK _W27_Z0_h0 widen_input;uut_videoinpuk |video_ctrl;uut_wio

8.6.7 LAk

XA, Rfx easy ), MR SF-CY3 I SF-LCD. SF-SENSOR ##H (CMOS Sensor A jj ks

e, IR EEY T, %$E USB Blaster, HL. X sof 3. BAR.

() s 11 “HER RN AR R R T, AR B E EEE.”
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Bk A 32015 TiZRR5Y

&4 EfEE = LYGURERS E-EE

5.1 &4 (Verilog) SEff] 1——LED A4k ..prj\ex0 — SF-CY3

5.2 @t (Verilog) 54| 2——PLL fit & ..prj\ex1 — SF-CY3

5.3 J&T Qsys [ NIOS Il 5241 1——LED A4 ..pri\ex2 ..prj\ex2\software\ex2swprj SF-CY3

5.4 }:TF Qsys 1) NIOS Il 52451 2——Hello NIOS 11 ..pri\ex2 ..prj\ex2\software\jtaguart_swprj SF-CY3

5.5 & Qsys [ NIOS 11 32451 3——4E Bk SDRAM 4hik ..prj\ex3 — SF-CY3

6.2 24 (Verilog) S| 3——PWM IKz) NS 2% ..prj\ex4 — SF-CY3, SF-BASE
6.3 2 (Verilog) S| 4——3izKLT ..prj\ex5 — SF-CY3, SF-BASE
6.4 Z#H (Verilog) S 5——Hi{Ii KT ..prj\ex6 — SF-CY3, SF-BASE
6.5 i (Verilog) S 6——%0% BoR ..pri\ex7 — SF-CY3, SF-BASE
6.6 ¥4 (Verilog) S| 7—3L T In-System Sources and Probes | ...prj\ex8 — SF-CY3, SF-BASE
Editor [¥] AD K4

6.7 &% (Verilog) 3:f] 8——2L T In-System Sources and Probes | ...prj\ex9 — SF-CY3, SF-BASE
Editor [1) DA R4

(E£)

SU 1 RN R R T, ORI

&
Tll}
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b4

6.8 FE£T Qsys I¥] NIOS Il 5E41 4——P10 H il ...prji\ex10 ...prj\ex10\ software\pio_prj SF-CY3, SF-BASE

6.9 2T Qsys M) NIOS Il 52451 5——HCh 457 o INF 4 v ..pri\ex11 ..prj\ex11\ software\seg7_prj SF-CY3, SF-BASE

6.10 FET- Qsys 1 NIOS Il 5245 6——AD/DA ZH 14 ..prj\ex12 ...prj\ex11\ software\adda_prj SF-CY3, SF-BASE

7.2 Z% (Verilog) SEf] 9——LCD KIFEALKS) ..pri\ex13 — SF-CY3, SF-LCD

7.3 & (Verilog) 5| 10——LCD 1 32 k44 Won ..prj\ex14 — SF-CY3, SF-LCD

7.4 &% (Verilog) S 11—HET FPGA Nk RAM [1) LCD F4F | ...pri\ex15 — SF-CY3, SF-LCD

BoR

7.5 @# (Verilog) 3] 12——3ETF In-System Memory Content | ...prj\ex15 — SF-CY3, SF-LCD

Editor ] LCD 5K 7R 74 H 4

7.6 3T Qsys 1) NIOS Il SE45] 7—Qsys 1] LCD 204111 ..prj\ex16 ..prj\ex16\ software\mylcd_prj SF-CY3, SF-LCD

8.2 FET Qsys ¥ NIOS Il 5451 8——SPI 2 L7 15 Fr ¥kl ..prj\ex17 ...prj\ex17\ software\ex17swprj SF-CY3, SF-LCD,SF-SENSOR
8.3 T Qsys M NIOS I SE41] 9——IIC $2 I SERF I8 (RTC) 5 H | ...pri\ex18 ..prj\ex18\ software\ex18swprj SF-CY3, SF-LCD,SF-SENSOR
Pl

8.4 W4 (Verilog) SEA 13— s Il I Bl R4 ..prj\ex19 — SF-CY3, SF-LCD,SF-SENSOR
8.5 JET Qsys [ NIOS 11 SEAI] 10— 75 i I A 46 57 ..prj\ex20 ..prj\ex20\ software\ex20swprj SF-CY3, SF-LCD,SF-SENSOR
8.6 iW4E (Verilog) SZfj] 14——3ET CMOS Sensor [T AE R | ...pri\ex21 — SF-CY3, SF-LCD,SF-SENSOR

(E£0) H L 11 R AR B T, R B AT
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fix B EFEENXEE

B2 FEEM Hrik AR
SF-CY3 %% PCB | SF-CY3 &% PCB — 1t RMB35 http://item.taobao.com/item.htm?spm=0.0.0.31.VcOHcT&id=22439740771
PR —k
SF-CY3 M | SF-CY3 M40t ki B RMB168 | http://item.taobao.com/item.htm?spm=686.1000925.1000774.6.2gQsNr&id=17149278627
A/ L ] S
SF-CY3 4 | SF-CY3 Mgt frb RMB228 | http://item.taobao.com/item.htm?spm=0.0.0.31.DRIIhF&id=22439872377
OB —k
SV/1A HUHEJE—A
USB-Blaster | #k—4%%
SF-BASE T~ #%5 | SF-BASE M=l [ Tk RMB99 http://item.taobao.com/item.htm?spm=686.1000925.1000774.5.5e3V7t&id=18922263863
B PORLGRE K
SF-LCD “FHbR | SF-LCD Hi iR —Lh RMB 139 | http://item.taobao.com/item.htm?spm=0.0.0.0.4PtYiv&id=23699188598

3.5 P bR
kbR —sk
3M ORI

(E£0) H L 11 R AR B T, R B AT
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SF-SENSOR 1 | SF-SENSOR & Hx — Lk RMB 199 http://item.taobao.com/item.htm?spm=0.0.0.0 WYVetx&id=17838581080
(E28 CMOS Senosr fHH—H
e P YR PR AR P — B
BORDLAL K

3V L0 it

(E£0) H L 11 R AR B T, R B AT
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