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Preface

When Altera introduced the Nios® soft-core processor to the world in June 2000, it
rapidly gained popularity in a wide range of commercial applications. From fish finders and
engine testers powered by Altera’s low—cost Cyclone™ FPGAs, to video image processing
and advanced communications systems leveraging high-performance Stratix® FPGAs, users
worldwide—academics and professionals alike—have discovered the advantages of using
this processor. Combined with Altera’s FPGAs and software tools, Nios processors give
engineers the power 1o execute complex processing designs quickly and easily.

“From concept to system in minutes” is our guiding principle for the Nios user’s
experience. With that goal in mind, we've made the implementation of Nios embedded
processors one of the simplest tasks for designers when creating intricate systems on a
programmable chip (SOPC). Designers can tailor the processors for the exact peripherals,
memory, and interface features required, and add their own proprietary funCtTohNQL a unique
competitive advantage. Additionally, a soft-core implementation allows for easy software and
design upgrades: the processor never becomes obsolete. Unlike hard implementations of a
processor in an FPGA, a soft-core implementation gives designers complete flexibility in
choosing performance characteristics and the number of processors used.

The Nios community is growing rapidly, with more than 13,000 Nios development kits
shipped to date. Each kit includes everything needed to get a system up and running,
including Aitera’s SOPC Builder system development tool that automates the integration of
system components while improving performance. Using SOPC Builder, designers can focus
on higher, system-level requirements (instead of mundane, manual tasks) and speed
designs to completion. Thousands of designers around the world, just like you, use the Nios
embedded processor for its ease—of-use and flexibility, making it the most popular soft-core
processor in the industry.

Picking only 31 of the entries was quite a challenge! The 31 winning Nios designs in this
book further demonstrate the unending variety of ways that Nios processors enhance design
implementation. When students and professionals are given the tools and flexibility they need
to implement their creativity, groundbreaking ideas and designs follow.

Congratulations to all the Nios Design Contest winners and their professors. Keep the
fires of innovation burning!

Jordan S. Plofsky
Senior Vice President, Marketing
Altera Corporation
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SER RO BT 5 R B R B AR B 0 TS Wi BHT SER i 540 8, IR A A,
HXRETFE DVB-C IR BRIDR T S04 & 5 diH P A B B B — B
TS ¥ 17T SDRAM b, SRJ51UxF SDRAM ATV 1), ScELBSER AT HHYAS .

1. BRI

& MRMEHER. BTN PSS RAT H AR,

® iR#E DVB i ETR290 ARHEREATH IR AT : Xt ETR290 i K i 8 B g Rl il i it
TRBEIFGT BT, ETERARPSZR, FPFWH. PAT 4. 805 . PMT 4. PID
. fEHE . CRC B4 . CATH#%.

® IEGHSHMMNIGE): XF&FE BRI B L EETLEH.

® iR¥E ETS300 468 F1 EN50083-9 FrAExt PSI S5 K A BHEAT 4047«

®  FANEENER T MEREMMARBT M, SRR HTS )
RISE M AL LI AT PEGH 34T o

2. AYFAEEEThAE

ARG R TR ME TR .

LI R Vi

sync-loss: [AFHEK.

sync-byte-error: [f]:0 7 H5 Hi4H .

PAT-error: PAT Hi4k.

continuity-count-error: 4R

PMT-error: PMT Hi4E.

PID-error: PID Hi44.

U S vt T 54

transport-error: fEH4E IR

CRC-error: CRC B4

PCR-error: PCR Hi4%.

PCR-accuracy-error: PCR ¥ Hi4H .

PTS-error: PTS Hj4t.

CAT-error: CAT 4.

3. #O¥IRThEE

ARGAHWA DVB ARHERE N : ASTEOM SPL 0. Wit #elik4®, A58 SPLA
SPLth. SPI A ASIifi. ASI A ASI =M &, BOEBRIIAKEE FPGA B B8 5T .

=. HRESH
® LT DVB BT A IMIIAE, BIRERFLA(S B, £3% PSI(PAT. PMT. CAT.
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NIT). PES(Video. Audio). PID. MyEZEFFE(ZH,
® T DVB MR —F MRS E AMERKDE, RTIE =it
LATH -
o IR T SUHM SBARA TIER
o U THENEHRINEE.
WAL PC P& ERIBHIRI, it RN EREE TR, HFAEREN TSR,
DL &5 H - R BURD IE  SE R BT SR S8 5 SR R e .
(1) B4
<total packets>5103199 (79.1% of 6454792)
<PSI><PAT>2063 (78.4% of 2633)

-

<PMT>2055 (78.1% of 2632)
<CAT>0
<PES><vide0>4946792 (79.1% of 6257242)

<audio>0

<PCR>8594 (78.3% of 10965)
<other PID><NULL>7033 (99.9% of 7037)

<reserve>1758 (100% of 1758)

<other>145158 (78.4% of 185248)
<transport rate>rate=9.345552Mbps
(2) AN R KSR
Basic  total_error_amount:8774 (75.6% of 11611)
PAT:767 (70.3% of 1091)
PMT:742 (68.5% of 1083)
CAT:0
Detail  PCR:7265 (77% of 9437)
<1.3.1>0.5s_error: 767 (70.3% of 1091)
<1.5.1>0.5s_error: 742 (68.5% of 1083)
<2.3>40ms_error:7265 (77 % of 9437)

error ratio

error_ratio=total_error_amount / total_packet_amount
error_ratio=8774/5103199 =1.72%o (real time )
error_ratio=11611/6454792=1.80 %« PC)

9. RGHK
ARSI A 1 FTR,
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kil 2e
[ 2 uE]
G g U LER
SRAM Memory . i 8 R iE R
. P Nios#K % | ﬂ}ﬁfﬁj
SDRAM CPU
| tcogxn || LEp®w |

1 R
T Bitd

BV R O AR B . R READ SRS AT OB, 5 A S SR 1 3R
ML WARMASFTHRIE, BEEMHTIE . BB, B33
7o BB EERUT —HAMNEY AR, 58/ SPL. ASI 4 D8 B HAR 54, FF50m
T LVDS & TTL #FPiy#, AR EECIBAMT SRERAIgE, AN s
BB TR, A, BAERNDIAEE R T ATEER PIO D SDRAM #4152,

A RAWIT Nios A4, SOPC Builder f1 AN INAFh4ME . BBEE, IH40EC
Huhbata), FWESAS, WAHFL T RAERT.

1. BER

AR ey A RN e R (SR B3 L TS B AE . B iR A R

1) Sh3rd N/t i 4 o 483k

® SPI#M

M DB25 BNC k# A SPI BN $IERL LVDS HF, ik 7 & 8 B 2244
APEX20K200E A3 LVDS HF, FBAIZESMNE K E#FH DS90C032. DS90C031
55147 LVDS—TTL. TTL—LVDS Vi,

® ASI Zi45

BANERIKE CYPRESS 4 ) 3 15 1 45 B2 KOG BRI B Sk SE TR DVB-ASI M fil %
EMRRN. gRidid e
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# DVB brifEh I H I E T DVB-AST Bl R ARSI . & aIER B ELD RN . K
A SE RN, /ISR . 8B/10B RSN . DVB-ASI Ul RA BB BT
ORI L 3G MPEG2 &35 BB M N 5k 4% ) 2 7F K28.5. B 2 A 18 H CY7B933 Skt

A5 s AR A CYTB923, 5 Ak 8B/10B 45 K28.5 [A):5 F 46 A UL & TTL-PECL
HSPE R, R4 10 1 MRREREZE & BNC kA B L.

BATAI BRI K AR L AF A PE65508 5Ek TR S HIRRE A 1 : 1 MBRE L)L,

N T HHT AR DN RERE, BAMER T 74F245 M4 AN [E )4k 8] (43 BEE %

2) /A LiEafe TS A% A

i3~ SPI LRI AST E: QBN R 5 R P ER], 48 A _H {8/ FIFO 1E & $iiE 52
{EFE IR .

X1 SPLE#ERIA, 3% DATA 1 CLOCK {55 H#EE S FIFO (%A .

SF ASTEE I, FIH CYTB933 fei55¢ ik DVB-ASI 1 2 G0 AR S A 28 1 4 30t
Fe, thil & REW 52 s DVB2ASI MBI RIZE N2 5AE, FiF, CY7BI33 i VO (EEwH
1-5 72 FIFO it #h FIFO WG58 0. BXT K28.5 2 F 43T MR b 28,

IR T K28.5 B—MNEHEXBIR S, SEKRIIMNARE MPEG2 TS &
K28.5 7= # R if, ] LM A —AN 4038 FIFO 5 CY7B9332400 #H47 483 1. 3 i RDY F1 SC/D
K2 FIFO KIS MERsERAE, XFEMEE FIFO JEH T A 295 K28.5. FIFO Bfifels
SIBAAE 2 .

FIFO {##¢: WRITE = RDY ASC/D

GK—™ rm— . L1 1 I

roy I LT 1 1 | o R e B e I
sC/D _.__.r—|_] ‘ u

DATA_X DATA X K285 X DATA X K285 X K285 X K285 X DATA

B2 FIFO S{#fEfE SR

WATH FIFO ¥20 B & B, ¥ 5 BB LR S #5828 1% B 7F Nios CPU 4M28, ¥ FIFO
BRI . SR RIS AEZE 3 505 Nios CPU HLEIE . BAREFRIE LU HIE, XM
FIFO URTT (8T T Nios CPU B4k &, MR 7 (@M FIFO 33 36880, H
BRI T R A B R N4

3) o ikdn

BRI ZR SPI-ASI M, 3 FiR. LB 8% SPI B0e YW
DATA. PSYNC. DVALID 1 CLOCK 4715 5; £# PSYNC I DVALID 122, ¥ DATA
M CLOCK fii 5 E#ERE] FIFO IR . SMBE#EEIFE FIFO M9i%, M FIFO i g%
PEIESY CYTBI23 U F . AMBIBHIEIHI% CYTBI23 MHATHMEEH, L 270 Mb/s &%
AT ER . FIFO BB ARSI N TS 3B F 5 CLOCKUMT 13.5 MHz), izt
B M EAH 27 MHz. 1R PR, BHEAE KT 5 AHE, Wit FIFO £ Fi. 148 FIFO
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I RN B br sk g CY7B923 H A R F K28.5, KRAAFRIM FIFO %iE% . FIFO. FIFO I
B EEY A CYTBI23 B HE Y H FPGA 2.

spl Lvos# | .| FiFo v - W
wA ] TIL ] akx) CY7B923 A5 5 **%SL}IJ
1 1l

e 2™
B LRE S

Bl 3 SPI ¥4k ASI HISZHL
2. B HER
1) AR RAE G
® TS MHIEVLEGH
FRIET T HATE Ay 188 NFHY,  HH 4320 1 ¥ (header) & 4 2 51 i (payload)2H % .
7340 1 T (header) LAE 52 /7 8 £ F Bk [P F75 0x47 s, RS EWEEHE A EE

i) ﬁ\ i
transport_error_indicator —— &% iR $5 7
payload_unit_start_indicator BN BIET;
transport_priority XM AR I
PID TR
transport_scrambling_control AR B INMFE = H;
adaptation_field_control VBB H;
continuity_counter RS .

118 5 B (payload) ] LA A JREG I 4 L PES) SR, sRE WAL IE APSDE, =
HAr TR BUE

® JRUfili 4 4H(PES)

RIGW I ML T IRIARMIER, i stream_id 3557, TTLLRL. B R oA 2R R
BONRBRMNER) . ATHRNRSTESE, BEHES AT NS, 2 B
PES_scrambling_control 575

® FFHFHAE B(@SD

IR LS H S EEF, SERF X B2 EGRA R, B RLGH A/ PID
PR XA BATERE AR RS B (PSD AT T Hikk, PR S B i in s

® Iff# 7 B (adaptation_field)

HRFBEAREFSHHH PCR £ EE(EE, @i PCR A Pk 15 14 &
(transport_rate). V% FBATH AL, 4 adaptation_field_control K45 41, i35 B K- fr Al 2%,
Hi adaptation_field_length ¥ 3E .

2) iR AR

® st

sync-loss: [AlEF4TE 5 (1.1).
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LMD T s, BUOARP T E R
sync-byte-error: [A]26 15 4 (1.2),
il 2L T ANET 0x47
PAT-error: PAT Hi%(1.3).
PAT-error H = Fp2HY .
@ Mt P~ PAT 53 2H IR 1] (8] BE>0.5 s(1.3.1).
@ table_id N5 0x00(1.3.2).
@ AE1X 0% #5 H7 (transport_scrambling_control) A% T 00(1.3.3).
continuity-count-error: LT IR(1.4).
HATHF PID 153 411 continuity_counter NiZiE4E, BRI e ELE &4
PMT-error: PMT H45(1.5).
PMT-error f =257,
AP PMT 43 4H B 18] 18] B>0.55(1.5.1)
@table_id 7% T 0x02(1.5.2).
NI N2 75 AL (transport_scrambling_contro) A% F 00(1.5.3).
PID-error: PDI Hi45(1.6).
e FEAN, PID ¥4 HHL.
® LK
transport-error: f£HIHR2.1).
14T 1R £ 7~ A7 9 EL (transport_error_indicator=1), Hi4 .
CRC-error: CRC fZ36#5(2.2).
32 fi. CRC M A% 4
PCR-error: PCR H{#H(2.3).
AHil PCR [A]F& 48T 40 ms.
PCR-accuracy-error: PCR K5/ Hi48(2.4).
PTS-error: PTS H#4(2.5).
CAT-error: CAT 145(2.6).
Table_id A5 7~ 0x01 .
3) AR ERIR
WU LA AT SR B2, SRS F 41, Mt 5. SRS 8 AT LKL B
B M B HE RN E FYER, WPID, ML T PSI. PES 3586 3 A4 B
4) A4y AR5z
L SEHOHIR A RS 3, HAR%T 0x47, BB E%,
12: R AMEEFN, FHAR%T 0x47, BRI E 2 s,
1.3.2, 1.5.2, 2.6: f5%H4515) table_id BTEMI T, BHEILE T RE SN 2 4AHE R .
2L AREHR R D H I E ZAEN, % 5 0x80 M5, BA KA 747, Bl transport
_error_indicator 14 .
1.3.3, 1.53: fE¢HERTHEHRSE 4 N5, BZFETE xCo MY, 1E transport




—8— Nios® S Uik A A4 8 8 i AT 1E R ik

_scrambling_control S~E% .
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