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Altera’s Stratix™ devic-
es, with over 7 Mbits of
on-chip memory, make
it possible to run an en-
tire real-time operating
system (RTOS) and ap-
plication code from in-
ternal memory.
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Figure 1. FS2’s ISA & OCI Core
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Notes to Figure 1:

(1) Command-line interface included in the Nios devel-
opment kits.

(2) Evaluation version included in the Nios develop-
ment Kkits.

(3) FS2ISA sold separately. The ByteBlaster cable does
not support trace or hardware breakpoints.

(4) Probe interface and on-chip trace memory are op-
tional and are only supported with the FS2’s ISA
product for use with the Nios processor.
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MJL Technology

The Nios processor ver-
sion 3.0 provides real-
time code debugqing
capabilities with the new
JTAG-based, on-chip in-
strumentation (OCI)
module from FS2.
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One of the most compel-
ling reasons why devel-
opers choose the Nios
processor is avoiding
product obsolescence.
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Figure 1. MP3 System Design Diagram
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B GNU GPL(General Public License)Q] =715}t A]

S

aXn-FLoA Hols 7Isol et &7t o] =
oA AHEE Aotk

7128

re

AE

u
rx

MP3 t]

=9 8

R
2 o0

Joll Thal A8 AJZHS] tHRE2 A=
Jojl Al WSt 1B ER LH ek MP3
A+ mad synth frame o]2}al dh= 7SS0l
28g T ole AL A2EHME f mul
T} DCT32E AFSSI HAEE 4 Y= T A

Y158 ZeEta Ak

>
g

0
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f.mul

f mul & mad f mul2 5 FHUE AHS
258 S & dEgdold st=E MADY| 9gted
AMgEE mA R0t o] MARE tha3 2ol
ZoEnk:

o ol
2

#define mad f mul(x, y)
((((x) + 0x00002000L)>> 14) X
(((y) + 0x00002000L)>> 14))

#define £ mul(x,y) (((x)| OxO001FFFFL )X
((y)| 0x0001FFFFL))

o] 71'5EE shift, add, multiply 1212 =&] OR

AL A Eoln o]E2 EA st=ElolZ FEECh
LENEHY] MP3 AAI= f mulo]l2kal Gk GH=9

o] ALEH QAAEHMAE A186HH ole Uil A&
St AZEQo] aRE ASc) Prefix 541

olgole] o] A= F Iz EF shiel AL

g QIAERM ZERIH & ARt ofEle] A

&= gzl AL QIAE-HE S AMESH

f mul H mad f mulE Yst=Hl AHEd A

oltt:

#define f mul(x,y) nm fmul ((x), (y))

#define mad f mul(x,y) nm fmul pfx
(I, (x),(y))

DCT32

DCT32= MP3 t]3=o0flA] DCT(discrete cosine
transform)E A cIc}, MAD AZEQoj= A|H
SlE DCTE AMEdld 52 S7KRI1Xth &
DCT S4Jo] 1024749 & Q5he= dl visto]
o] A3 LIElE2 27 80719 F4duks o]
Eol7] miEo] AZEo] SHoA 2w et
DCToll Hlgtd E718Q] 5 StHE ASalTh

DCT32 ALE QIAEH MY AIEE = st=dlol=
AMATHFEIolMA THser AFEH £F49 FFA1R]
Celoxica’Atoll 4] ZE9] Handel-C-71919] 474 &
I A S5k Atk LHEIEHe] DCT32 ALE
QAIAEHEEZ Ul 22 E48 ZES 8A/H

=3

2

32719 U= 32719] EHEe XA
DCT A4S CPUSF SHH o2 F7
prefix AAESHAE AMEoto] EE 46
-Load/unload

-Start DCT calculation

-Poll if complete

u
la)
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HoY QIAERE Mol 35 & 4 7] wiEol t} 71EQ1 StERIO] Q4 @7 R0, AES 5
£ I DCT £4o] Q8 M7k HERE 5 2 A7) faiMe =7 P“O] Hlgo] =t
Z¥er & Qo 2 wio] Alkto] AFBEHAEA 6 E]1 2 mad synth frame 7] AtgSh= Al
g ¢ & UEE ALH A2EHMo] SEEL. YA AA ol /H U2 she }E%]CH ACRaNL
UIOF SEFUCHA Nios ZRHAE T 289 ANE Hol F1 Yk
YHS 2Yole oFE £3 UIOIBIE unloadBitt.
O8] 2= AEAH HAXIZE DCT32 ALE QIAE
HEE A8E & UASAE dAlEste] 2o F=
tloloj 1Eo|c}. Table 1. Number of Cycles to Compute a MP3 Frame
Hardware | Number of Logic Memory (Bits)
MP3 o : 53 37| Hjw® Used Cycles | Elements
AHFIE HAE QIAEZA T mulJ/} DCT323% Hardware 1,279,000 3,542 26,624
g7 SlEglol B QAERMAS AI8Slo) 4F (MUl oy
mad synth frame 715S YAEH=E BAT A} £ mul 293,000 3,642 26,624
OlF9 £E E-5IY¥TE YHIEOE HAE 0] £_mul and 231,600 4331 30,528
AEedol 28 WRIWE(LEDS WEE] 28 & |peraz panale
10=]0] XJol] A<
Figure 2. DCT32 & mad_synth_frame Software Flow Diagram
The initial data is
Start loaded one input at a time
mad_synth_frame while the output is disregarded
A\
Load the first set Read the 32 v
of 32 data inputs p-| outputs while loading | s
> one at a time the next 32 inputs |
into DCT32 into DCT32
No
No
Y Done Loading/
Unloading?

woading?

End of Frame?

Yes

Yes

Complete?

Tell DCT32 to begin

| Run other software

computing DCT

»| Poll DCT32 to see

routines in parallel

if complete

Finish

mad_synth_frame

No
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9Fo] x]ofl 4] A<

£ mule A28 Z71E 3 HAE S7K5HEA 17
SHIERRE BRT Aol £8 B0 FE /1F
EEHQ) ALY QIAEBMol. o] 37]9] &7}
L £ mul ALY AAEHH] Hold BE ShE
Aol FH71E AASH) WRolch.

DCT32 ALERHME2 HE HEE FAk6HL

f muly} HlwE W 21H4E J& 2Qsh AlolE
o 48 £0] F, £ mul GAQ 18.9 HAEQ
LE A4S AISSH

mad_synth_frames 4¥st7] flsto] Lo A}
0129 471 80 HAEC|Y EolEs ThE AlLH
715 ©A 22.3 HAED SthEch o] d=

Nios 7 HEoA 33MHzE A =Ew 22 Fu}

48 B715M 2T A 858 BYAL 4
Tk wIOF B2 Yso] WaskchE, QA S
Zoheg BHSCHATE O W HEEE AL8sH
T ES QlaESMol HolE HAIE Zriehe
5 U2 845 Hug & Ao

s

FPGA "ol 2 HAEEH Y AR Al2" Hs
£ Zuishy] fist A-o =g gFsio] Ik &2
E B9 ZAMAYE, 85 5871 o &5
71 XNE BFNF= A2 olglst EEY sHd
2goltt o3 2 HESE o] thsto] FPGAE
AIEEHE o|H2 AZEY 0|9} sHEYo] /o)
HEES FHojgo] EolUo] HHEAQl HRo =
MZE A0 thet Al=7t 0]F0] & 4= Jrie
"ot

[

=

1 The Beginner's Guide to Making a Hardware
MP3 Player Version 2.0

2 Celoxica, Ltd., 20 Park Gate, Milton Park,
Abingdon Oxfordshire, OX14 4SH United
Kingdom

3 AN 188 Customer Instructions for the Nios
Embedded Processor

10

QFE 219 Trojan Horse
2003 28 179 Electronic NewsojlA] 2]

Nios? RE9] EF wx 7|tf oldolRem ASZ7HA 187 0]4+e] gloll A7t T = ATt
Forward ConceptsAtQ] =41 EAJ71Q1 Cary Snydere AZEFTO] ZE2AAIE AR UH|
TI= ojEZA01AY] 47t TS &7 Aolgtl AYSIATt. "LHISIEA AFEALSY 8 F

&) & 4 tial AZSHA EEUth Tl

Ltk ofE ARofl= skt FHoll ojp] FEoA ARgo] Z7hssh7tR. ek #skrt A7

S dsittd-olRo] URIE SR FPGAE AFESHE OOl AR NiosE AIETL 24
[e]

ol

Mo 4o 1fy
e

<)
Mrox

HIE 218 €& & e AYUTh

Ni

o
»

al
o

[e]]
A

Altera Korea

1M ol ol ofel W A18S & 4= 9

T2 MAel HAE EalojE27} R&!

LEIEHY] X7F £F430] Al CD-ROME

= a2 ot FEZ Nios ZZ2AAAE &8 210 17
ol Rt ARGHE 1 0lRE MY +

—_7

=

t}. A7} £24 CD= Nios YHITIE =2 A (H 7}
), @PASH Nios it 71E, Quartus® I € ofc]4, SOPC Builder 1211 T A8 E2 vt ut &
HZl A7} £34 CD= www.altera.com/niostestdrive oA FEE 4= Q)
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Stratix CIHIOJAZ MAN Oo{Zz|7[0|M0l tHSt EoS 7Hs
(Z|cH 10-Gbps HIOIE] £E=7}IX])

Bamdad Afra
49 XL o]/GEOS Chief Architect
Nuvation Engineering

MAN(Metropolitan Area Network)ollA] o]i4ull Egj
o tigh =87 E716t Ut 259 =z}
7t BZ-2RX1E EsE (o olHuol HEohA]
2271 wiZoll AHlA AE SIAIES @A) o] AfH|
2 7lse S5 ot AR S5t Uk
F| AT OlESE AHIA AlE SES 84
I} private-line W< AlS6t7] {16t TDM(Time-
domain multiplexing) Q1=2H( ol circuit-switched
oriented SONET)E F&617] {l6to] Hufigh AH=
= FAlokAT

OlHUl MHIAE AMZol B 7VE F1H-EEH0
ERHES 7|E 1ZElE Bl oln] ExiEo]

= AHEES &85l A&Eshs Roltk-5 SONET
(circuit-switched) ZHIE &6l ol Ul EZfY
(AN -2RE)E AEch= Aoltt

—
0
us)

ol & E0] EoS(Ethernet-over SONET) ZH]19] 4
FE 440 BX}L o] A%, EoS ZHl= SONET
Yoz 45l Al 10 ZEQ] 7I7HIE olHul
Efde A&E5I=EE 7 E)h AFHY £F42
2E 7171 HIE oYl ZEE 519 10-Gbps
(gigabit per second) SONET u:}o]z=(¢f] OC-192)E
Egigds 7= Aotk E-X|ojA] EEfy
S de-multiplexdt”?] 2I5tod o] Egiy] I
E EoS &7} GFP(Generic Framing Procedure)
ol B2 BEF ZZEZE AMHSIEE ot

i

a9 22 AuIE EAGH) Y5t BE AlaY
AZAES Husiol @& Holth F8 Al2Y ¥
EUEE T2y 2ok

B 7|71 HIE oWl ZEE {Ish
SERDES(Serializer/Deserializer) 7171

B oolniul EdEE FF6H7] 918 MAC/PHY
7171

B ETY G% Y GFP ZREE 7HS 98
7171

B SONET =#o]™H (framer)
B SONET & Z&
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SERDES, MAC/PHY, SONET Z#o]™ % SONET
Z BE2 Qgolu PMC Aokt 22 & &8
2 E2 FAolA] AlEZE L ot AAXR= FPGA
oA GFP ZR2EZE F3E = JtHGFP =2
22 MACSH SONET Z#o]H & ¢lEis|ol2 &}
= o 2ashh) Ll Stratix® FPGAE 18]
1041 B viel 2ol Eg M) GFP =25

g 7S NI 4 Utk

Figure 1. Stratix Implementation Block Diagram

Stratix Device

»| POSPHY [ L pl

POS-PHY

To/From . E
GE SERDES H themet | spig. GEOS

Devices MAC/PHY

< POS-PHY  |— -

POS-PHY

L | —

SONET
SP14-2 Framer

To/From
SONET
Optical
Module

A

Stratix TIHFO]|A= OIF(Optical Internetworking
Forum)Q] QIE{Ho] 2 AMFQl SPIA.2 & AMSGHA
MAC/PHY % SONET Z#o]H 7]17]1<} QIE]H 0]
g}, o] QIEjFolA= Ao 400MHzY S8 &
L& 16-H]E DDR(double data rate)S AHS5HH
10-Gbps®] HIOIE] £=& FFE &+ JUA siEct

Stratix TIHIO]| A9 WE QAES AREo| 7HHESH
EEte] M 718 A (megafunction) & &3] FA)
A A & 4 ot Asks F 7 F89
IP(intellectual property) THE A}26}0] Stratix Tl
HIOI|AE 788 <= o} POS-PHY Level 4 &}
GEOS7} ZZAo]lt}. Stratix TIHIO]Z20] o] ZE]|A|0]
A EglE s f16tod POS PHY Level 4 IP 3

+ SPI4.2 2ol thgh QIEIHIO)AE 2l QT
GEOS IP o= Edd Mt & GFP =2 E
Z& Folsitt. HS0] GEOSe full-duplex pause
EZ2 TEEY SONETE &3t oljul dE =
Y AE0 22 EYE 7ot

POS-PHY Level 4 IP Fol= LHIEIAA SF5H
GEOS IP 0= NuvationAtoll Al SFET).

NuvationAtoll #st ] RIS SE=
www.nuvation.com S E517] HIZHC}

MJL Technology

Company:
Nuvation
Engineering

Industry:
Electronic Design
Services

End Product:
FPGA Design
Firmware

Altera Products:
Stratix Devices
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Dini &, HZ2-&Axel =2 DSP-ESE olZz|7olMo
Ol&XQl Stratix FPGA-7Igte| 2%] of|Z|0]Y MF E&E

Company:
The Dini Group

Industry:
Consulting Design
Services

End Product:
Logic Emulation
Algorithm
Acceleration
Reconfigurable
Computing

Altera Products:
Stratix Devices
APEX II Devices

Mike Dini
ALE
The Dini Group

ASIC mt2~g H1go] A9 19et 2ei7t gr] uh
woll, A= B2 @A19 d&o I o= mii
T O B2 FYE 7IS0lA & & glrh 7t
257 Aol E2& FPGAO| =2 EEfo]d ot

= AL 1A 43S Bashs £2 wolnk,
£ UAE ZREOIY s RS AIBHOIM
EIAE MdBloA] A5 LEE LHE6hkE ol =2
S Zr} HS0] FlEY0] Z2EENR]0] MHZH Q)

FakrolA 28 g 4 7] miE, SH(E2
FA9D HAE HE|S0] & 4 Utk olEsh
O|FES @Fol T Dini 1ES Stratix™"
FPGAE Ah&dto] =7 olEold, &aels 7t
<31 283 EaEold Jhstt AFg Sl

AFEE & Qe AIEEE Lol

DN5000k10 olEEH O] BE= 2700141 57)7kK]1 9]
Stratix EP1S80 FPGAES =Z&otl Ui (I 1
ZFx). EE tolojI-2 18 2014 H= HES}
2t} EPIS80 tlHlo|lAE 25e SFH= 7HE
£ FPGAZEQ shAZEA] 79,040719) EYEEFH
T4AMHIES] UHICI= RAM, 22709] DSP(digital
signal processing) E2& Zt1 . YHITI=
Stratix DSP E&2 MAAAFE0] FIR(finite impulse
response) HEIL} EEH OB, correlators 18]l 3
H/QIFEES 22 F47]-714e] 28 F3e
& JEE diFECh

ZYZY9 Stratix TIHIO| A9 B2 ko] AHITIE H)
Z2ElE Hot Zskeh7] flstd 4709] QIR 512k X

Figure 1. DN5000k10 Logic Emulation Board
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36 mlol=g}Ql = /flowthrough/ZBT (zero bus
turnaround) SSRAM TIHIO]AQ} 128MHIOIE X 72
SDRAM t]HIO]|AE AMESHLL QUtt o] HE+=
FPGAZIOl ER5ta 1FE QHAYE FRE
ALGIEE B2 /0 7FREE 717 1,508-3
FineLine BGA®™ 3471% & Aeisigict. =74e 97
PLL(phase-locked loop) TlHPOIAO] 71Z&=6HL =
Fos S84 FE= ZZ49] Stratix FPGAA =
12709) PLLY} gA A E 2= S2F6H0] ok
ot HE S8 42 7Sk oi&Erh

DN5000k 10 EE=+= 32-/64-H]E PCI/PCI-X &%
of SAE & £ Q1 52 AH-gE BEEA]
AtgE X Qo) o] HEE 32-H]E EMA PCI
QIE{#|o]A~E Zgtetal tk(Verilog HDLOILL
VHDLZ®). Bgt PCI BEFA 2 =glo]Ho] that &
2 ZEET ohlEl F7HEel H1E glo] B 2
S AloHE ERfolHE =36kl ot

7" 2o 27 ol gHold REE Hi=A]
Ej#jo] 2 Gtool 617] mwioll, DN5000k10 HE=
32 B2 W o Al 7S 1< 200-8 AHAUE
£ Za Qurt. o] BEol= ALE =0 st
5Is Qo ~EES FlFole & 488709 AL
gol A

FPGA AT +fdlo]42 SmartMedia 71EE ARZ6}
o] 4=}, AFEAE FlashPath E23] OJHEIS
&0t FPGAO thste] Aareol4d otd=
SmartMedia 7}=2 SAF5H =gk DN5000k10 2
o Q= molaZ2=2M4 = AgEold 3y
S HEET} 0]JRAS 48MHzOIA HWEE Ayl
gol4gict, ol ARZ 2= JEE £E
= HHolAe FAE 7Hse Bol siZstaAl 1t
Aol thgh sanity checkE A8}, RS232 ZE=
Aol BFO Hel g et 8522
AT TEo)ld otd s Adulsk=d AR ETE ol
SmartMedia 7=+ o] Haldol4 stde A
A 4 ot 5789 EP1S80 tlHlo|AZ AA)
DN5000k10 BEE A3]Heo]4I5k= Hlol 5& w]
Tio] AEict.
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Figure 2. DN5000k10 Block Diagram

é SmartMedia < > 20 E
Card 16/32/64 Mb EPM3256A| /g, FPGA 50y | Switching 33VA0N o
ye | g > +5.
32kx8$RAM|<—> CPLD ’ b
(FPGA Configuration Storage)|~ ¥ - Configuration Sg;vpelry S5V (0A) o 450V
Ll
Flash-Based pP ) >
2 FPGA Configuration 12.0V
RS232 Controller +12.0V—P>
0 o +3.3V—P>
1 AB i
AB o 1.5V— £
» Flow Through/ [
* ; Pipelined SSRAM < | @——— ECLK 164 |22
512k x 36 AB P> 5 5
21 55
, e == =
Stratix Stratix
EP1S80 EP1S80 150
Device Device B <€—P
< 150
A A Al L A A AD<—>15
B 153 153 256 clocks <g—p
256 AD AD
FB BD
ECLK Flow Through/
Flow Through/ |— BE P Pipelined SSRAM <[ ECLK Reset
Pipelined SSRAM |« 144 69 512k x 36 < | &
512k x 36 69 AF 143 Control
AE
vy vy Yy Y
ACLK —<
Stratix 158 Stratix ep 158 Stratix BOK —<f—y
EP1S80 < > EP1S80 < > EP1S80
Device CFE o Device - g Device
110
A cote 1 L [ ook | g{0SC
DCLK <] ISelection| X1
Jumpers
92 SDRAM or
(168-Pin DIMM) E | 0SC
¢ \ 4 > 69 Up to 1 Gbyte x 64 Bk —<J Pz EI;;E )
’ p| Flow Through/
32-/64-Bit PCI/PCIX Pipelined SSRAM
ECLK—»[> 512k x 36
DE
DN5000k10 HE= FF AZAtEn] AU o = oF = 58T ohgl ASICo|u FPGAE ARESH 11
15 olo] ofdlEe], HIAE R H=o] 9rE  Hb XY 32 G BELE RE SiEdol
th. ShA9 Stratix EP1S80 TiHIOI|AE Zgloh 9~z ELo] AdY dAtolnt. B Ae &
DN5000k10 BE HAHE FFH I At &S Dinik = www.dinigroup.comoll Al @& & ch
™ Vs
52 YHEI APEX T I tiHlo] Ao 7]dhsh

olE#lold ME ABIZE Rl

The Dini Groupdi 25t¢

The Dini Group=
/\]-E._ —r*._L. r/]' Dini j_

nl= 7“El£blOP
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Olr/]_

La Jollaol] &

Altera Korea

= 22 olEdold A

Mike DiniAl= 2009@7F ZHed ARFol] SAlSHL U

]_
o, FPGASH & o ETi7lo1d

s FAZ gt o
o Ao Lol F7ist ok e 1984 HE]
FPGAE AdAISI] $kom Tty 44 Zxg &

Bkact,

MJL Technology

13



Features

Stratix FPGAZ &l-A|Zt Olo|Z2RE2 MM i 7t

Company:
Logic Product
Development

Industry:
Embedded Systems

End Product:
SuperH (SH4-202)
Processor Develop-
ment Platform

Altera Products:
Stratix Devices
Configuration Devices
MAX 3000A Devices

14

Nick Klein
27 AlE e

UMCARLE TSMCALZ FE19] ACkol €]GH 015
Az Tkl gloldle gl S ZR] [P(Intellectual
property)9] SFOZ, 04| HIO|ARZZAA] Al
E 3Ah= AZEElo] = B A2 - -2-01-(S00)
ERHY UFFCRA FAE MIcHL AU

SOC 7R 2HsH U= ol &9 shies
IE9 SOC £F4& 4delE &Y ™o =2 EE}

o]dstl 2T EQ /I EUES MIohs A
oltt. Logic Product DevelopmentAt= SuperH, Inc.

AHHE]R|E]o] RISC CPU #o9] F FFADe
Eole] ZED] /Y 2 Z2EEo|Y ZTUES Y
A¥Sict, o] £F42 Fzf 7hser 3719 HE

glrfElo]Ad0ld] CPU HEQF AJAHE HE J8|1

FPGA BEEZ F4Eo] Qtt CPU EE2} FPGA

HIEE Stratix'' FPGAZ =86t Ut

AlAH HE

>~

|28 BEE 30 HE ADjFEold & W o}
2ol $IX151T ATk TAS Uuk PC Bl R0
18 & Qs FH gH Y Esol 2 ofFo] g
23 giek:

>

B 3.3-V PCl(peripheral component interconnect)
=5

B 3789 5.0-V PCI &€&

B PC 71 &

B 1x 3iEde, 2x PS2, 2x Al ¥ 2x IDE
ZEE HMIste= 3 /0 HEEY]

B 2-HE B[t HEEH

B CPU EE=ZXE o]jul pass-through

B E&E ATX 319] AEelolE ARESHE Micro
ATX form factor

B 5 709 USB(Universal Serial Bus) 1.1 ZE(&
AE APO|E)

LogicProduct DevelopmentAt= PCI arbitratione
=0kl vjo|ZA2Z2M|AS} PCI HEIR] Atojof] &
== SRAM Hof thg HMAE BElsH ]
Stod MAX® 3000A(EPM3256A) CPLDE AHESIA
C}. T2 MAX 3000A CPLD= HlO|AZZ ZA|A]
24 H2 ASHEBAHEAN Sxsh=)ol 'S

MBsh A4 TS AHElL Zol/vizeol s

HEs 5ot

Altera Korea

CPU EE

e 7ieE CPU EE=+= SuperHAIS] SH4-202 &
7t 71719} Algld ZE, olrul, SDRAM, ZehA]
M %22, Stratix EP1S10 FPGA & EPC4 3|l
0143 tlHlo]A(EPISI0 tlrlo]|AE Ao
e Hlol ARSEE)E Zekska Qi o] FH
HXE= BBV AR-AE U HEEA SZk6)
55 diEr) S AXRE CPU HEE AlAH
HIEo] dZse, FH FX] F7Wt 7Hssith
SH4-202%= 128b-#E] HE8 FUT} Zh 266
MHzO) 452 Ea5Hs 16K 1 % 32K D 7HA12
7}%) 32-H]E RISC CPU Zojolt}. o] Fole
UMCA}FS) 0.13-T}0] 2 CMOS B =R 2 Ak
= tiHlo]|&0lA] FEEC) o] plHtol A CPU
FOIE FH FR0] AEFIEE L-hES5T 2
ol 7] A7 (latency) HAE AlS5H= SuperHyway
Bus 2-& QQHAIYEE =gt Aot

CPU BE=0] Q= Stratix EP1S10 FPGA= HA A]
2SEE SHUE dZBAIA Eot olAS AA Al
Hofl tigted 48] 7R B 7hse F4a e F
=611, 32709 interrupt A~20) thslo]l == 18)

E interrupt AEZ2]9} SHA-2022FE] 9] FPGA
REo] Z27dsh] 9IS QIEf#o] A8 M3ot
I, =-F EZE H FlashEMI SH4-202 QIE{H|0]
22 E510] SuperHywayoll ¢1ZsE) “0] AL A
S-EIO] L] 823} SuperH E71 7171949] Q1E]
HolAE QIS st FUPE MIdte] FLl
T} 213 Logic Product DevelopmentAtQ] 212
FZ01 Jason Sheard# = ZICt

FPGA EE=

FPGA HEE SOC AAE F# Zkxlo) theh 12
9] TP 7irE Qote] AAIEACE 23 1/0 AR
2 FislEH @ARRE CPU BE Qo] Zoi 874
9] FPGA HEE &g 4 Urh o] &&= 27 3t
A AMEEIS AYE S AR S8 wel Asho]
AE #olrt, o] REES AE FFE {5t
CPU HE A% SuperHyway HA -7
SH4-202 QIE{H| O] AE M AECE.
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FPGA EE=+ Stratix EP1S40 FPGA, Fo] % 1/0
al9] AEgto), EPC16 Aol tiHtols, 1
211 9] /0 AYBIES =86t ot BE
9] I/0 AL ES A& AlS(differentiaD @} M-
A= Aladg E5F Aok A8 7iseh Aet
Hdo A 1 st I/0 £5g F8itt
Stratix FPGA+= EPC16 ZA3]walo]4d tjHlo] ALt
JTAGJoint Test Action Group) &2 CPU HE9]
AR AlEIE S ARSote]l Z2T0WE o~ ot
AR 9] FPGA HEQ HHE AME5HY
W3 /0 AYy =2 7Y SHE Aug

=3

o

A~
T

i

Stratix C|HlO|A

EP1S103} EP1S40 TlHIO]AE o] dAONA] 2Q 2
ol B2 27 APHE(LE: logic element)2}t
/0 ¥, && 811 15 27 J|sEE ASe
th. “SuperH &} SuperH F o] AFE A= Zth
150MHzO] £E0A] 5&e 228lg 556171 9
5tod IP ol EHlo]41 FPGAE 2 QE 6h Stratix
tlalo)AE olEsl Qo) BE6h=, A o)
Ttser HY EFAE At LEIEY
CDC(Certified Design Center)ZA] LogicAl= OlEd9h

HAE 7 & e EH FEe 7RI UAS
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Utk 211 Logic Product DevelopmentA}©] FPGA
A AR Q] Matt Tilstrakl & 263 T}
FPGA E =+ &) Stratix EP1S40 TlHIO]AE A}
S35t YAT 0] HEE Stratix AETFS 1,020-
9] BGA(ball-grid array) TH71A1Q] oHer Tld}
O] A0E S8 4= QUrt. o] HFo= Stratix
EP1S25%E] EP1S60 ClHIO|AZMA] EZEHEn A2
CHE 7HE 3 FPGA AHY S4S AEsoh7] wiEod
FHYol E7HE ATk

Logic Product DevelopmentAtol| ci5toq

Logic Product DevelopmentAl= Bl= SA|E XS
oA 7Ha & AE i AEY FAtolr At
4009d St IS ME 71E0AFE vRe 843
off 71X B2 AZstn Art. BFsh= 1S F
S-AMEAIY] 8719 #HE UWESEH LogicAl=
O] 7SOl HRE] e QkE BAlol Al&aI
FYsI== zZFOZ /MY g g FXoH}
LogicAtS] S&HE " WA= A 7ol LAt
EUsHH WYEEE o]FEo] /i AIME ©&E5h
I A1 & AE 7iEsheitt

= Aol §E= www.logicpd.com O]} 1-612-
672-949501 FOI517] HITCY,

MJL Technology

While the FPGA board
currently uses a Stratix
EP1S40 device, the
board is compatible with
any member of the
Stratix family in a
1,020-pin ball-grid ar-
ray (BGA) package.
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Features

PlexusAl, 2E|2t2| Excalibur C|HIOJAE

Company:
Plexus

Industry:
Electronic
Manufacturing
Services

End Product:
Product Realization
Services

Altera Products:
Excalibur Devices

16

AtEs1od

DSP 71 H E7t SHF %

Michael Tendick@} Tim Murphy
Plexus

Ao x1¥t DSP(digital signal processing) A2}
oA, EI-F-uZE 5956t PlexusAtol Al=
Z|&E 170] 159 DSP olEgiAlolMdg AEs
& e SUES okt 6719 ATto] F
o™t 2ef i chkst DSP QIE H 0] A7) FFof
ZIchH AlAHEE2 AR oE 84 Z2EEST
UTOPIA, HDLC, 18]l PCI(Peripheral Component
Interconnect) @t 22 QIEAHO|AE FFE & A&
g S8 FAYe 2 Qlojof Lt olEeh
= Al2El Q7oA A4 o [EI 9] AE
ZZHE HIZ9 a7t & Aoltth. 7 &=
ZHE ke 3 “show-stopping =AM ] E
F|agtEojof slltt i B 28 Z21E0]
ot oI E RAYE HA PlexusAh= LE|2}
9] Excalibur™ TIHIOIAE F&E MEIEIICT.

2 ﬂllﬂ! rlo l{]

Z2I9HE 223} ARM® =244, B2 A
EE\:H ZE] Q,EE SRAMO] 7:1'6‘1-0
PCB(printed circuit board) BA Q] Z+AQ} 7Rt A|
710 BEOE ololHL). FY-EE RAME m2
MM Z2TeiHE 27 A4A719] o]dEQl @l
Eldlo] 27T HATE == HE St=dlo] H &~z
Edlo] dAIE 7FsoH ot 7idE TS whEA
Sl i=

FAAE Kernel &4

Excalibur ARM922™ ZE2MAE ZEUE0] EXF &
e 235612 PCY} Excalibur TJHIO|AS] =277
BHE =7 olflolo] EEHE ToiZre] QIE o]
28 MEotet ARREIUCE PlexusAite ©HECE2
H HEo(command) TR FHEO] Q= ARM
ZEAA] SEGIEE HALE kernelg WHEIS
o wEtd 71E gy g XA 21 A

L AP 22 WEolu Yol 25 E7t
g 4= QA HIAck

B 0] (command)Q] RHR 122 ojf] 2-RE
29 £E9 Jdge HiEs 5% Xﬁ% Z=36hH
2-HE 255 ZUESIh HEolo FHR 1

r

Altera Korea

&2 FPGA E4] Fojoll thigr 7§ Q1 (abstract)
QIE{H o] A5 AlFcltt. o] HHEOES load
transmit buffer’} HIOJE1E 71X 2HE 11 A5}
= QE{Ho|AE B35t I HolElg AESH =
QIE|H O] AE &otod HIOIHE F4loh 441 H
3ol I "olEeE AZ, HolEE PCo|l E¥Edhk=
RAg slEsith i ZEEo] thst PC QIE{d|o]
25 EF RS232 QIE{H o] A0IT) O]JAS HE X
& PC7} HyperTerminald} Z2 & AZEOE
AFESH 7 Z1EY QIEHo]A BIEE e
.t olEA Y& HHEo FX2E Solod Plexus/\}
= PCol 7618 4 *U+= GUI(graphical user
interface) & TEIKTE GUIE HEo] Fx0] ¢
=K U2 AVEXP) SAES AEES &~ U5

o1

= SiET,

7H\:IEI- %EH;-‘;’;O AE’_E]EQ_ DSP \:]E;H:E 71-‘:_
g ZuiA] HESE =§otal o] DSP HIZ=
HAI7T AREAF 2+ glol A& FEE siErh o]
ArsstE HAEE A& A S8
kernel H&o] HE| 7H58F Aolth

H|nlgh=

S MEAAH 47

Excalibur A|2EIQ] LHHA] REZ TG §41
EH 0| AE HIAEsHET AMEE e o] 841
EEE FHE Uk o] QHIolAs BEELEE=
UTOPIA Level2, McBSP(multi-channel buffered
serial port) UHPI(universal host port interface),
HDLC, ¥ PCI7} Qlt}. UTOPIA, HDLC, 18]1

PCI EE2 tHE FJALY] Foj=0]ltt. PlexusAte
UHPIZ} McBSP FO1E& 7HH5IE T ARM Z 24
AME AMBA™ HA9L FH-EE RAM EFE &
cto] FolE AX= HIolE9] E8& HESETt
ARM A AEI-ZHHO] ZZAA A0 AMBAX=
AMBA H2of BIAl HAAIE FH Fo{7E Ao
W=l A JEEEE iETE 78 :L_E

<= ARM FoiQ} FPGAY ZZ17HO] WY =
£ oith. ARM Z2A A= FE-ZE RAMQJ =l
&of ol HAHAE 71X FGPA A= o E &
off thol HMAE 7T

mlﬂ r9
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BagAE, FZol= AMBA QIE|Ho|AE 7R
[e]

QA ron] 1215l PlexusAle] FE QR 3
ojo] wW-l= QlEHo| A8 A 2E|nlol A5

ARM Z2ANS mAlo] HES SR HoIch
HXAE 222 AMBAS WMEEE dARIOM

ol A9 Fojo) HulfEold HALEHE
Asgk = JAEE diEH. FE-ZE RAMS

ARM ZZ2AMAIQ} Fojilolo] HIoEIE AYsh=
ol AFSEHACH ARM ZZ2AM A= A AE LH6})
= Ho) BIAAE BEES AIE51T HoEHE &4
Algt= Hol FE-ZE RAME AMSsIRA
DMA(Direct memory access) AX F7}EQ]
ARMS] overhead §l0] HIolE{Q] S E& NEEE
& EZE FPGA ol A EACH

ShHoll T XollA] 5Ol AXLoig0] A =
e ot A AxUoig0] 7Hset o Akg
Hom gt 4 YEE Quartus” 11 LZE O]
LogicLock™ E230] AFRE|QCE LogicLock &&lof
A ol EF0] SHAELE FAEL I8
LA EStE A SiET)

AlEZo|M

Al=g B9 AlEElo]do] EE AE dAUo]
ol ot APEJAT EF-HEO AlETold
2 HUHY tie dXolE0] AYA AL ATt
A AXLojE0] HWEHA @2, Tu-53kE
corner caseE AlFE @10] EHILE o vHH AS
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AYol= AA AU o]E0] Hel X1 @F
EoIA T}, Excalibur TIHIOIAE AMSSheE A
=2 M E At 24 HDLY AZEO] A
719l ¥Eg "WQZ ot} o] JUs HEBAE
HIg O 2 4S5-7158 HAZE 7tsohA FHUch
AT ARM REo] AJAE-HEO] A|EFH|o]430]
ALSEAC). SIEO7E GHET] LA o
Kernel 2= EQO7} 7155 A (write) ZAItAE L
Jela Alg#Eoldo] ARSERIE) olEsh WAl
StEQol7E =7 Mol dA ojEA M A
7t S%=E 3 rHgo] 7tsstA al FACE Al
Jo]430] kernel = HDLY] 718 715& M35t
mEo] AR ARy B2 st=flojo] A=
& Aen 7REe] MY dFS5e B2 A%t
Horgr &= R

]

K ==

=
=
=2
=
E]
=

hvs)

Mo mo N o

m

s 1% Th
0%
N

I
ooy

e ry

ZUES GAIXEC] AR HE B
9] “signal of life & 2 off
ol 142 159 7o) dElE-
gAlol419] Bl -F-nlE rissket
fgtel ZREERY FI7HE 2761]
ZZHES HIOE PlexusAte} 1T
143t SEVEE dd8 & AU
o] 2o st PG BASH HAES
S o2 P FoI9} kernel 71501 F7t

=

a0
N

4>

:
>y N

frrjo o X 10
52
Ay
o

2,
>

[U)VHU'
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MJL Technology

To enable the design en-
gineers to work as
autonomously as possi-
ble, the Quartus II
software’s LogicLock
feature was used.
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Cyclone?m

18

Cyclone : &7 2|7 FPGA, &xf ¥4 =

e Eh= A71E Cyclone™ FPGA AET & &
271 tlHIO| AE KR B Folth. GA FHY
1.5-V, 0.13-mpo| 28 ©E 8l SFoll 71¥tst
Q= 324- L 400-F FineLine BGA® 71712
EP1C20 FPGAS} 144-¥ TQFP(thin quad flat
pack), 240-3 PQFP(plastic quad flat pack) Z&]il
256-3 FineLine BGA 3§71X19] EP1C6 FPGAZ} 1
Eolct

2t ofEIA o1 tigte] 1H 719 ZA] ]

E(LE: Logic Element)& 1.5 & m|29] 714
of AAUolE LEZH] Quartus® T A AZE
21019} Nios® QUHIEIE Z2AA T8 LEeke)
IP(intellectual property) TS AFESH0] Cyclone
ClHlo] A8 AAIE 4 Ucth

AE 718 EE] AHol o]|Z2717HA] BY 34}
9] OIS MEANAE SH7} = 1571Lo)2l=
2 717vE0k0) AEIEF=E Cyclone FPGA A&

S /Uit YEIER= Cyclone TIHIO|AE 7|12
el ©717ksotol EA15I e 200213 12 o]

T UYst HEEE 7K tHlolAE g6t Q)
Ch g EEO] ofEe]Aold0] thgh ]@5} A

7t EFHCEA AKX LElElY tElds &
oto] Cyclone BIHIOIAE H2F 2 Wa & Urh
Quartus 1T BA AZEHo]= EE Cyclone FPGA
g Asht

r>|0

E

0

X 12 Cyclone TlHIO|A 225 Ho] Frl

Table 1. Cyclone Device Availability
Device Production Availability
EP1C3 April 2003
EP1C4 September 2003
EP1C6 Now
EP1C12 March 2003
EP1C20 Now
Altera Korea

Cyclone FPGA &%
Cyclone FPGA+= T3} £

22 B4 ZEF Utk

B =] 20,060709] 22 A2|HE(LE)

B =i 2949120 EQ] YW= RAM

B SDR(single data rate) SDRAM W EZ] ClHlo] A
20} oll)2} DDR(double data rate) SDRAM B!
FCRAM rlHlo] 2810 &8s Qo A& Qi
HZZ] QIEiHol A FE

B =2 2 2=-F A4 o]l B st &
tH 270&] PLL(phase-locked loop)

B 311 Mbps(megabit per second)”} 7}Fs8F Z|th
1287119] Adofl gk LVDS A

B Nios YHTIE Z2A44 X9

B Quartus II g oc]Ad AZEQo]o] 98t 28
SLZE0] A

Cyclone FPGAO CHSt 11Z4o| Bt

“2E] F)AR=E olFo] T2 IHHE 2R A28}
Al st 28U Cyclone FPGA Kil%i‘

AA X7 TR PAFHLS
AHFULE HIZE AMER AIETFo= 5].7;]1:1‘_}! or
Bl2te] J2AQ] Stratix' ' TIHO] A9l MFOE,
28]= Cyclone TIHIOIAE T3] 232 Z‘JO]
the 2as 7 & JAQT AR Cyclone A&
Z7)0] E2F LSoEH 28|09 ZFo] & Lp}ﬁ
Rol YEHASFULE"

Gary Pace
47 AL of
Oilfield Electric Marine
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Devices & Tools

EP1SGX25 TlHIO|AE QISE StEURINNA S5
ZFAon 20033 6ol Lyt TAHOAH AHEOIA
=t} E435H characterization) FFREIE 8t A|7F

= deictod olgiel d¥s FUer ek ZA Stratix
ZE Stratix CldolL, Sl St 7 S Bg S & WA 8lE Roloh. Stratix GX Tl
N Ty B T 32 B RE 2
B Sati™ SOl AsE Sl or 2 Zojg, P01 SE0l Bl E 38 A5 vRc
EP1S10, EP1S20, EP1S25, EP1S30, EP1540,
j=h O] OFA A & a1
EPISE0 3 EP1S802) 2t tulol =yt oA &+ Table 3. Stratix GX Device Availability
Hi Aot F 28 FZEGH] Hightt
Device General ES Availability
. . L EP1SGX10C Q3 2003
Table 2. Stratix Device Availability Note (1)
EP1SGX10D Q3 2003
Device Availability EP156X25C Qz 2003
EP1SGX25D Q2 2003
EP1S10 Now
EP1SGX25F Q2 2003
EP1S20 Now
EP1SGX40D Q3 2003
EP1S25 Now
EP1SGX40G Q3 2003
EP1S30 Now
EP1S40 Now
EP1S60 Now - Ayx
EP1580 Now o=
Note to Table 2: E43 g dgof BFo] 2R ot £7]
(1) Since production devices are available, engineering A= 7S dERT} 248510 e 1RA]
samples will no longer be offered for these devices. T} T8 12 EADNE Stratix GX T4 ERA]
HEERE] Hojxl ofo] tjojojy &3 ZAHolrt.
Stratix ClH[O|A, 2&2| ME2 1H7|X| 7t Figure 1. Transceiver Eye Diagram (3.125 Ghps)
Fle Edi View Seup Utiies Help [385 wavefoms Tkionix | - |5] x|

Stratix TIHIO| 0= A} 289 AHEZ S7|X| 7t
Z7} EQct. EP1S402 780-3 FineLine BGA
71X 7t Z2FE ] EP1S80 tiHlo] A& 1,020-7
FineLine BGA Z71X7} &€ Aolct. 780-%
FineLine BGA 3§7]1X]= EP1S10 TlH}O] AEE]
EP1S40 tlHlol&7HA] <=&] uto] Zdo]4 Hch
TESH 1,020-3 FineLine BGA 3171 X= EP1S30 ]
HIO)|AEE] EP1S80 ClHIO|AZIA] £=&] nlo] 13
o]4 Hrt.

780-¥ FineLine BGA 171X]2} 1,020-2 FineLine
BGAIN71A19] EP1S80 CiHIO]A7T 2003@ 2AHE7]
of ZFE Aolth. ol& IM7IA= Quartus [T &=
Edo] 2.2 HA o]dolA RHET)

Stratix GX: & A|AH £8M

LItk AR Stratix GX EP1SGX25C,

EP1SGX25D, ZZ2]al EP1SGX25F TlHlo| A&
otal Rt o] tlHlol A2 672-E3 1,020-
BGA(ball- grid array) Si71A =2 St 3

=1

e o

Bl

9]
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a|» ﬁ]v\ ¢ | Runstop | acattods [Sample =] TraEsemaiDieat ¥] ~\_[fpo ooy ME
Pulse > |[Ampiuds = | || o] | o e | o] e | e s e a5 [T r_mr?_.nluE

11 200, 0¥
WIRDET (Main b1
WImDB2 {Main C1
MW ' '

Wi ~| [osev B BE v @& BE[ T B 1asaM a3

| TEyeH M1 KX
792 4759m Y

2ampl M1 XTufy
930 5484mY

Vi -d05d4mY
w2 427.0mY

‘ by E324mY

Stratix GX= 40Q1X]9] FR-4 =227l 3.125
Gbps(gigabit per second)0lA] HFH 2 SZ6H=E
£ EYG3ERt. E3t EYEHE an-F714]
DPA(dynamic phase alignment) S|Z2MAE FISH =]

T}, 1Gbps OJ&0IA] AA-E7]4] AHE0] A
Aol Ao FE Helt},

OH R

20=]o] XJof] A<
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EXCALIBUR"

20

19301 Kol A Al

ExcaliburC|t}o|20lA SA-1110

A A 2

QAOIA B UHICIE ZRAN ER4do] Hr)
ZZEL Yk B BR0] TES olSEH o]
H-E3kE 52 ojZeAold-EHY tlulolAg
DO BTk 0 U oM 2 X
U gRlo] ZFS 5 oS0l
Ho| azio] obd £= k.

19} 22 tiHlo] 9] SF o= QIEALS] SA-1110
StrongARM® ZZA140]th, ARM V4 QIAEZM
MEE E4oh= Fojol 7IHketal e o] tlHlo]
e #315 PDA(personal digital assistant)@} <7
™ 717] ojZeAoldE L2 St TheF o
AREZY QI ALY SA-1110 TlHPOIAE HAGFH 1}
Z0] ohd ojZe|AlolAd FHoA AMESitHE 11
A 249 £F4do] ofd &&= otk I 8A=
Al 7RQ] 2-HE UARTUY LCD HEEH, 52
IrDA(infrared data association) FH ZAX|E& H5¥
ZQZ 54 L &= Joem ZF2 A I A}
gl FARSE FH AU 22 tiE et 715

EE2 9 & 7] wiFolth

LEIEIY] £F432 SOPC BuilderE A}E6H)
StrongARM-FA} A& Excalibur™ FlH}0] 0]
T3 &= QA ShETE Excalibur TIHIOIAE A}
85171 &0l ISA(instruction set architecture)=
F 709 tiHlolARololA] AEEA FAE &~ AU
11 1"l SA-11100]HIo] £0] HAY FHH K]
M EE Excalibur TIHIO] A0 iR E <= Qlc),

AR A= -Y E(stand-alone) ZEZAA]ZA]
QIYIALY] SA-1110 7152 E&ot7] flotHd
Excalibur EPXAL ClHIO]|AE AHEE &= ot B
2 A20ll, QIFALS] SA-1110 tiHlo]AE PCT @1
ElH0]| A8 A IS {1510 FPGAL QA5
AFEE Zo|Th Excalibur EPXA4 ClHIO|AS AME
She A= o] T JHAl Vs BERE T £

A

EPXA10D 7i% 7|E

Excalibur EPXA10 tlH}o] A& AMHESH EPXA10D
M 7 EE IM8s ZZ2AAQ A 159 RA
H EZg Qohs thekst o EeA 010 A
SOPC(system-on-a-programmable-chip) &2#12] 7)

Altera Korea

e P19k olgEQl EMEolni(dl, T VA=
W HERZ e8],

0] HEE+ o|EHul PHY (physical interface), B} LU
g I2]1 shtel A E AF6h ol= 71Eo
ZetE]o] AlFE = olEul MAC(media access
control) QIEIH|0]1229] OpenCore® Plus H&0l 2|5}
o] XA=EL} Eg o] HEE= F 719 UART £E
AGEE Z=&lotl =0 shules (Ht|E =2
AA AMBEAIAES] UART ol AZHO] 11t}
2 shiie =218 E 239 H& 1/0 #ol o
250 I}, UART OpenCore Plus IP ZOIE &A]
HMIETt

EPXALOD 7H HE9] E4=2 th=3 2ttt

B 1,020-¥19] FineLine BGA 3H7]1A19] Excalibur
EPXA10 TlH}ol2

0 E FEH2 3 5l fEH4 REESS 1Y
5= 10/100 oltiul PHY

B 5 709 off RS232 UART HUWE]

B 16-M HIO|EQ] ZejA] HEE|(EENAIZEE]
28

B 64-M HIOJES] & HE= DDR(double data rate)
SDRAM

B A& GAE Qe 5 79 2-/2=- BE &
=T

B ByteBlasterMV" TH22E #HolE

B IEEE Std. 1149.1 JTAG(Joint Test Action
Group) F4IE]

B ARM® CIHZ € 915 Multi-ICE® AHE]

B Daughter card& I8+ &= 719 LEIE} E&-36l
H(Ghes EFold shes 1D

B 51O AREAR-EY 7hset 8-H1E DIP(dual
in-line parallel) &% E=

B 4 719 ALSA-HOE F41-HE &R

EPXA10D 7 71E

rr
Ay
mlo
o
H
o
ol
AU}

Excalibur EPXA10 7 B =

9] AEEto]

A1

SZEJO], EglolH, oEe|A ol AHHE
$EZ3F CD

oA Aolg

14xre] 712+ Algk gloldlAE 740 Quartus 1T
LZE 0]

B SOPC Builder % GNUPro &

W 71Eo] thel &7 I =+ EPXA-DEVKIT-
XALODZA] 7142 7,995 GE{olTh.
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Nios Processor

Nios YHICI= Z2MAM 3.0 HH

o S8 S

Nios AHITIE Z2A|A 3.0 HH= GAAA 7t
& 280] =2 HulqtEiold 7hs YHiT
AAM9l g5 HS dater AlEoltt. 3.0
g34¢l 2.x CPU opI&xol 7]kl 1em

=]

B JTAG-71919] Software Debugger Interface: Nios
=-7] instrumentation TIHZA HE2 ZZ2AA]
2 HAEE 5H=910] breakpoint 1811l &
= JTAG ¥HZ2< 8ot 4AI EHOIAE A
ot

B Q2~EEM B HlolE] 7HAlL 7HA] HEZl&= 2

1 -F] HEE] tHlo]AE HAHlAE uf CPU 4

= S7HIXIch

F21= SDRAM HAEEE]: X719 SDRAM ]

HIO|AE AKE T &2 fiy 85 3o

MEZ 7HA] HE2E] E43 AAG 28 F

71d o2k shte] M) AMAE SHA Eot

oL o [K

|
0!

Nios AHITIE ZE2AA 3.0 HA= SOPC Builder
2.8 HAL e S=E™ Nios ZEAA AILHE
= J96til Sk vlol Al&ol IHHEgE 22
Ieig QIE{Ho]AE AlSTItt

Nios 7H¥ 7IE, Stratix OiC|M 8z 38 =

Nios W&} 71E, Stratix o] QA X7} Nios
ZZAA0] 71EkSE AAE AHTIE AIAHEES J)
25H7] St Sl W AZEL] e ES
D% dEsict o] 71E= Nios ZEAA] 3.0 HA
I} Stratix EP1S10 TIHIO]AQ}F 8-MHIOIE S Al
H 22|, 1-MB}o]E SRAM, 16-MH}O]E SDRAM,
CompactFlash AHE] &5 BAISH 7 BEE =
&6t ATt Nios 7R 71E, Stratix olt]4A1Q] 7}
A2 995 ol X S5 Solth

Nios ZZ2AA] 3.0 HZA 3} Nios 7§ 71E, Stratix
oMol thgh 4l ol ot
www.altera.com/niosE BHZSHALE 4 Ho]Xof] U
+ “Nios Processor Version 3.0 Delivers the Features
Customers Want Most' & &=35}7] HIEIT)

2003-1 News & Views Korean Version  Altera Korea

APEX Il Clajol& 35

APEX™ II BlHlo| A AETQ] BE tlHlo] AE0]
Al Z& Folth APEX I tiHlo] A9 RAE ¥
Q= 16,6407HANAFEE] 67,200719] 27 LZ|HE
(LE)oln XS HEElg Z+al Tt
ESB(embedded system block)& 4 KHIEQ] H ]
£ 21 Qlo] AA tivlolA HIEEIE 416 KHIE
O ARE] 1.1 MHIEOo] &gttt APEX 1T tjHlo] A
AEZT2 LVDS, PCML, LVPECL, HSTL, SSTL %!
HyperTransport’ Bl ZEH A9} 22 tIUst 14
I/0 &g 85ty &9 Hole] AEE s
T} APEX II tlHlo]AE True-LVDS™ 328 =
Slod Alget =t 1Gbps(gigabit per second)S] )
O] & SE8 ¥ & Urh HAXNE APEX
tjHlo]29] o]gfst /O E4= &8st &3t
Z2 ofEgIAo1dN ATEE & Tt

B PHY-link #lo]o] QIEjHo] ofEE] A 01
(POS-PHY, Flexbus %! UTOPIA)

B SAE-Z 244 QIEH0]A ofEE|A 01
(HyperTransport EHlFZ=81A], PCI = PCI-X)

B £QX] SiEE] QB A o] A(CSIX B LCS)

QJF H 2] QIE|Ho]A~(DDR, ZBT: zero bus

turnaround %= QDR: quad data rate HIE&] T]

HIO|AE)

&€ 2ohk= AHES ZA/0] thotod, Stratix
Stratix GX FPGAE &&3HAL o] FPGAS=2
&o s BT S8 A3t

K

1]

M N

APEX TI tiH}o]29) S5 ddol thslod & 48

FEshl,

Table 4. APEX Il Device Availability

Device Package Availability

EP2A15 672-pin Fineline BGA Now
724-pin BGA

EP2A25 672-pin FineLine BGA Now
724-pin BGA

EP2A40 672-pin Fineline BGA Now
724-pin BGA
1,020-pin Fineline BGA

EP2A70 724-pin BGA Now
1,508-pin FinelLine BGA

227]0]x]of] A<

MJL Technology
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Devices & Tools

APEX Il 2iIHAER|H-S& C|Hlo|AL| £

A APEX II tlHpol AMETC] HAEDIY-
3 tHlol2av BE ZF Folth o] tiajolr APEX 20KC, ¥4 RER 38 &

9] QI AERE-E59 _Ok” HZo] -8 £& & HE APEX 20KC TlHIO] A9} si7)A)7F 22 o]
HOE SHTw A ¥ 0T SHEW AE O o & 72 APEX 20KC tilso) 3% uBe
HAERE-559 AEES BAEC
Ho| Frot
Table 5. APEX Il Industrial Device Offering 1gse Qo MEFE A0l tholod, Stratix
% Stratix GX FPGAE &&dHAL o] FPGAES
Device Package Availability 240 M1 =25 EMNS AZSH)
EP2A15 672-pin FinelLine BGA Now
EP2A25 672-pin Fineline BGA Now
724-pin BGA Now Table 7. APEX 20KC Device Availability
EP2A40 724-pin BGA Now : T
1,020-pin FineLine BGA Now Device Package Availability
EP20K200C 208-pin PQFP Now
240-pin PQFP Now
356-pin BGA Now
Mercu,y 484-pin Fineline BGA Now
EP20K400C 652-pin BGA Now
672-pin Fineline BGA Now
Mercury CIHIO|A $ix %At BER 2F = EP20K600C 652-pin BGA Now
= A AE ERIQ QAERIYE-EE AES 672-pin Fineline BGA Now
HIZ5}od Mercury Molplol A AERO BE ¢} 1,020-pin Fineline BGA Now
o)A W RE &L =20 FlEo] dx Qi = EP20K1000C 652-pin BGA Now
= =0tk (& 6 F=x). CDR(clock data recovery) 672-pin FineLine BGA Now
SR B2 115 1.25-Gbps AlEIY BEASF AUH 1,020-pin Fineline BGA Now

C]= SERDES(serializer/deserializer) & XE-FoF 0]
ClHIO| A AlE|E WEHQ) o] ZF]A 0430 S
SHeict.

i}

Table 6. Mercury Device Availability

Device | Package | Temperature | Availability

Grade
EPIM120 | 484-pin Commercial in Now
FineLine BGA |5, -6, -7 speed
grade
Industrial in Now

-6 speed grade

EPTM350 | 780-pin Commercial in Now
FineLine BGA |-5. -6, -7 speed
grade
Industrial in Now

-6 speed grade
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=2 APEX §4

=9 APEX ClHo] A=
olch & 8, 9 I8l

S p}

Table 8. APEX 20KC Device Industrial Offering

Device Package Speed
Grade
EP20K200C 484-pin Fineline BGA -8
EP20K400C 672-pin Fineline BGA -8
EP20K600C 652-pin BGA -8
672-pin Fineline BGA
EP20K1000C 1,020-pin Fineline BGA -8

Table 9. APEX 20KE

Device Industrial Offering

672-pin Fineline BGA

Device Package Speed
Grade
EP20K30E 144-pin Fineline BGA -2X (1)
EP20K60E 144-pin Fineline BGA -2X (1)
208-pin PQFP
324-pin Fineline BGA
EP20K100E 144-pin Fineline BGA -2X (1)
240-pin PQFP
324-pin Fineline BGA
356-pin BGA
EP20K160E 484-pin FineLine BGA -2X (1)
EP20K200E 240-pin PQFP -2X (1)
356-pin BGA
484-pin Fineline BGA
672-pin Fineline BGA
EP20K300E 240-pin PQFP -2X (1)
652-pin BGA
672-pin FinelLine BGA
EP20K400E 652-pin BGA -2X (1)
672-pin Fineline BGA
EP20K600E 652-pin BGA -2X (1)
672-pin Fineline BGA
EP20K1000E 652-pin BGA -2X (1)

Note to Table 9:

(1) The “X” denotes phase-locked loop (PLL) and LVDS

support.
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Table 10. APEX 20K Device Industrial Offering

Device Package Speed

Grade

EP20K100 208-pin PQFP 2V (1)

240-pin PQFP 2V (1)

324-pin FinelLine BGA -2XV (1)

EP20K200 240-pin PQFP 2V (1)
484-pin Fineline BGA

EP20K400 652-pin BGA 2V (1)
672-pin Fineline BGA

Note to Table 10:
(1) The “V” denotes 5.0-V tolerant I/O interfaces. The
“X” denotes PLL support.

ACEX 1K ClHlO|A S5

ACEX® 1K tlHlo]AE 576-, 1,728-, 2,880- L]
11 4,992-789] LE &= HAE 7HAH
QFP(quad flat pack) %! FineLine BGA {7]X &
SHECE o] 714 -2535kE tlHlo|AE2 5o
A710] i 41 o ZE Aol st &
2 IfHE AE oAM= 18 HolXol AU

QE|EFY] F Al W F A7} Cyclone FPGA A&
= &Xol7] Higct

2 0

Ml rlr r,\i

HE ACEX 1K tiHto]2of thsto] YHIEY] YAt
O|E www.altera.comOlA] BE8E QB dre
& A AZEJ Q] Quartus T € oflp]d &=
EQo] 2.2 HANA AHETE

243o| XJofl A<
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233o] X[ojj A] A<

MAX Power Calculator

AR MAX® Power Calculator TE LEIEIQ] YAt
OlE, MAX dA F'EIE] #HolxoA] tIREE
e 4 Qo) o] E= MAX30000 2E MAX
7000C]HIO) A AlETol ther vk &S HEs)
A & 4 UA siEnh A2 4249 MAX tiH}
ol AETY HOIERIEWY 5413 <ol u}
Z 38 As Adsitt AlET i tidlo]
A5 MYt 553 EF HoIEY Fulkeet g
H AMSE nla2490] £8 UHESHHEIEE On
SHALE Off 2211). ALEE npa 240 =9} B
£ 7} mlEEA0) S5 MAXHPLUSY 1T 52
Quartus II X ELo] 2]ZE(.rpt) Il Uk

rEI

1ok FAsk7t F 2= plalo] A WIIXE U™
FE A7} 25 818 BEshER BEs
) BRe} HOIHE SRSt Edt o] &
HuE calols MEEN BEE0 wel AHE

7H5% 3717 BlAES ROIFH MAX A
QI PR WY B S AL

2 [0 Hook
1 O T =

F & ByteBlasterMV #|0|&

LHzh= 2Bl AFol oJEA AREE L
1

208 NS FyE
A~

]
HOIAl= =-Biel ZAME HAISHL Ut o] AL
= HolA] RLELE T2 HEOA AL E
& lom ZAl] SHGhE 0RA HEES R

rs

.{
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M22 Al2[¥ Za|lo|M Cldo]A

LEIZIY] AEF AlE1E AT|TFElo]4d tlHlol A
GA F A7 AnlTFHo]A TIHIOIAZA] 7HE E
Mol Aot g WY o ZE|AHoldE fIet
Cyclone FPGAS] ZE & KIS 435l F= o1y
Ol tjuol2oltt, Hul EE2de HEE =]
21 AllE Aurtdold pidHlolA s 1518 (0TP:
one-time programmable) EFHECIE W2 714
ol ISP(in-system programmability) 2 xjZ =12

- O
Y Jlse % JUrh

ol

FAEl Aol CldtolA

0!

Ol

FAE 7w FE01M ElHlol At DI BAE
o] B YT YS-Tlhlol L ERHS HZ
Sick, 424 wlo] TelolHo] Thssled Hshe BE
BlololR S HEA] RBIE EPCAS 22 717)
EPC80]L} EPC16 tlHlo| A2 HA vlo] 1 o]M

S &= ot @A) EPC4, EPC8, 1)1l EPC16 Tl

Hlol 29 Uut 8l QB AERIY-EF9) tlajo] s

0] BEF 5= 7ksolrh

fo 0

SrdE daltdlold tiHolAs ZE2TIHE T
H}O] 20| HEZ2TIE] -7 -7|019], QI-A] 2 ) 3]
ol FEFEo Br= WE-Q I[EEE EF(IEEE
1532)2 &dte] ISPE AMFsict. ISPe =27
e 7ls=2 dafeold ol ek wHEd%
M-A1g sEE Folsh] e 1318 =210
HE &840 dlsto Bdet e AlSairt

Quartus 1l 2.2 ™ MH|A 2 1, Cyclone
ClHto|Aof CHEH 2tMH x| Hs}

Quartus 1T £2ZEQJ0] 2.2 WA An1A o
S LE|EIY] YAIEOA TIREE He &= Q)
ch o] AElA & 12 HZEY Cyclone TIHIO] 200
gk Z2 7Y st AYe Frkekal e
256-3 FineLine BGA 3171X]9] Cyclone EP1C63}
EPIC12 tlH}ol 2ol thal T-ol2 x9S 2+ Q)
T} K3 2 B9 MES Stratix 37|XI0] thE A

A% Fksha Uk,
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ME2 ClHio|A X[

Quartus 1T 2ZELO] 2.2 HAQ AH|A~ B 12
FE1lo] A= tldiol2ol thgh RA¥E Frista
Ut

Table 11. New Quartus Il Software Device Support

Family Device Package
Cyclone EP1C6 144-pin TQFP
240-pin QFP
EP1C20 324-pin Fineline BGA
400-pin FineLine BGA
Stratix EP1S40 780-pin Fineline BGA(7)
956-pin BGA
1,020-pin Fineline BGA
1,508-pin Fineline BGA
EP1S80 1,020-pin Fineline BGA(7)

Note to Table 11:
(1) Advanced compilation and simulation only.

e X2

Quartus II 22X EQO]9] AolE HE F2 4o
et B2 = Quartus II Software Release Notes A}
Boll ek o] AE= & Al 1FY oluol YEEl
O] ¥l XlO]E www.altera.com@] Literature 44301
Al T8 4= Uk

Quartus Il & dlc|M, Cyclone C|HOJA0]
st 22 X1 F7t

Quartus II & ot AZELO=
Cyclone A&7 LLE ClHIO|AE AASHL A=
Quartus IT &A &ZEH0]9 F& AEZ]-HH
HZAoltt, Quartus 1T ¥ olt]Ad AZEQO] 2.2 B
O AHlA B 12 UEHIEFY] YAIEA A FHE
4 9lom F 110] B1AEE MMES Cyclone ME
9 7] 7} tidlol2ol thtod =2 e I}
Ay S Zerehet, TS Quartus T olt]d &
ZEYojE LB Stratix TIHIO]Z, APEX 11,
APEX 20KE, Excalibur, MAX 7000, MAX 3000,
FLEX® 10KE, ACEX 1K %! FLEX 6000 tlr}o]A
£ A {sict.
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M22 274 2AZEof ZEX} CD =1l
il =E

oH &

LHEY] A axEQo] ZEAF CD-ROM=2 &
EHIZHY] tirtol& A AlZksher 2Ret Be
LZEQOE =36t Ut 0] CD-ROM2 Al&
H-Hdol A S FPGA % CPLD A, 281l
T2l 22 2ZEH S HIET YHIt|E &z
Edlo] 7idol] thieh 22401 gE e ASeirt:

B Quartus IT ¢ olt]4d FPGA % CPLD &AH &
ZE

B SOPC Builder7} AFE3SHA Al 7 AZE
o

B GNUPro E71E7} W&E Z2AMA] 7 4
Ego]

B Nios OpenCore Plus stE¢0] H7}

B The MathWorksAe] Simulink %! MATLAB &
ZEo] E7MH™ol ther DSP Builder Q1€ 3
o)A

B MAX+PLUS II BASELINE CPLD A &~ZE
o

0] CD-ROM Quartus T ¢ o] ThEEE H|
OJAANA] FHOE =2 lit_req@altera.comol O]
HU2 A-e 4+ Qlrh

0|

ByteBlaster Il #l0|1Z &1 32 &

ByteBlaster ™ I Z2 721 A0]E<S ByteBlasterMV™
ZZ2Td AolEY thA|Zoltt. ByteBlaster I
A O] E2 ByteBlasterMV AO|E9Q] HE 715& Al
ZoH b9 MER EHE FUIE Alssith

B XHES A7} EPCS13}F EPCS4 A2 A n) el
o] TtlHlo|AE X|H5HE HEIE AlRE 7]
HFElol4 BEo] g AN

B 18-V =272 WAool chsh
S

ByteBlaster II Al01&2 & 35 &0 Quartus I
ASZELO] 2.2 HAoJZolA AHECE FHOIE

Fl ByteBlaster I &2ZEo] E2lo]H= Quartus 1T
DZEQO] 2.2 HA AH|A I 1of] EEHE O] AHE
& EPCS1 ¥ EPC34 An]rHlo]de At
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M

Guylain Barlow(gbalow@innocor.com)

Innocor Ltd.
AMPP™(Altera Megafunction Partners Program) 3] 2 A}

IP(Internet ProtocoD 7t HElZ UEHZ O] Siloj
O #ol solA ol we}l AHuls A3Ae 3=
AAAI = AHSA ERlY] #E1E IS 556t
A 5he FEo] E71E olE Q1% Sh7EAl FHE)
= ZA8] 7% LAN(ocal area network)-7]5F9]
olful Z2EEZ= U ESI FoE st A
olt}. o] ¥M3k= 7I7HIE oY, ¢ FZole
IEEEO A1 802.3ae AF¥ollA] HOlE HiSF 22 10
ZI7HIE olEHyle] Edg 7T SRS} A
H|Z AZAR= oAl Z1E2] 10 7I7HIE olrul
EYXQ ~AAE FT Q)

. HIAE gH] Al 34N 8 Bl o

e

= Aoltt. oEA 10 717+
AREEE A& oldlicte AoNAIR

InnocorAtQ] 10 717HIE HIAE AEE LHIZIY)
ZETHHE BEXg =ZEHLE AMESHL ATt
Stratix ™ % APEX™ II tlujo] A9 =2 2z o)
ZJHE(LE: logic element) {AE=Q} YUHIC|=
RAMI} WAl 1145 SFI-4, PL4/SPI4.2 & 8bl10b
I/0 7152 Zeist i ofZ2iAI0149] o
o] oltt.

H2E E42 10 7I7HIE ojFHul oj&8iA 0l
of miel S e = art Aok A7 HAE
F8 G992 d&(zdoldy} 2F Fof =AL
s 7

4, I3 49 #olojol E™E &), physical
layeroll H&EE= {4 ¥ Solth. &2 ot=4l
ofollA] 10 7]7HIE o]Hul LANY} WAN(wide
area network)S HIAES 4= QJ= HIAE ZH|=
ALERINA B4 e F1 A& g =X}
£dol A alET) Zol 2ty A9F I
I AEgAl0] tgl 83142 WS tiE=ct. 10 717
HIE o|HUl2 POSS} T W2 £E9] oty
HAEE HAE e A6k AMEF PHY Q1
Ho]Loltt. olgist BEoA] HIAE ofE8]A 0]
A AE-71819] ALEAIR) HIWE w 9] #Ho]
o] olZe|A 01 U EYZ REH oM TS
o =28 FA #ch
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802.3ae 0] HIAEYVE © Q% 10 7I7HIE 0]
HU9 EF3 QAES BFske &wdo] Hrh
I8 Zof QAES Zeiull HAE ZH|9 AA
ol o IFIME ZHSIEE i ARSAIY o=
giAo]4d0] FalA ok gitt. InnocorAts A& EHIA
EHAE ASB6tL iEst=n Aol AT o
23S A Testpoint SM-9953EX 10 717H]E 0]
Ayl 71sg GASIEEE I 23 £710 Innocor
At Zgloldy ZI7lo] s FE FHE HAE
SH=2 ZHE3) Layer 2 EHE FEs=H =
FCh A28 HEY S22 HEES HAES
EE EHE0| FIERTE AR fFade 2
T 50 BA} SEA REE sl Fa a4

ro—1-= fu—
=Oo

S e 2rhe Ae g7 =k

B o SI=dIo] SEMEoIA 10 717HIE olull
WAN(9.953 Gbps) & 107]7HIE o]Hul
LAN(10.3 Gbps)ofl thgh X<

B Z=2T72HE 22 HIaselAg Soto §4
Zse A¥shk= 2HES dE Yadol=

B MSA(multi-source agreement) BH|ZEHAE &
Sl MZ oHE dloj2 Zol2} 1Y ElEolA
Chro] Holxl 78l tigh A

B 10 7]7HIE ol WAN(ZY 10.7 717H]
E: Gbps)I 10 7I7HIE olxjull
LAN(11.1Gbps)oll tigt ITU-T G.7099} €Al
FEC(forward error correction)S ARZ5}o] ZEA
2l oiZgIAoldE AH¥she 7S

FE FulolA] 10 717HIE olHul QB #HolAE
HAESH] Qot 8 54 g9o] 8= At

B =y 7] 0 A1 A2 52 STHEHAY 2
E =Y s Flnject) W 2Rl Vs, ED
EIAE ZH|= MAC =@ Zolrt BXgtsh
A BlAESH]oF g}, VLAN(virtual local area
network) A|o] g 2 Q5.

B Payload EIAE i @ HOJE] HIAE ZH|I&=
2 =73 CRC(cyclic redundancy code) T+&
£ &0l payloadg& FEGHA Sict. IS ZH|
HAEE HE HEA HAES % U7 9)
5tod I Zed sk PRBS(pseudo-random bit
sequence) WA1E QR ot} MAC(media
access control)@} PCS(physical coding sub-layer)
o 41 PRBS310] 71Htoh= BIAEZE AHE T
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D RESIA %2 20 HAE
(QUE-ZH Y Yol 318=x A
Fekshe CIYSH QI - =Y
VS

UO
m\J
oS
L2
2

mEES ?j £ 54  LAN(10.3 Gbps)Z}
WAN(9.953 Gbps) QIE|H| 0] A7FY] mhA T =
EfT £=7F MAC pause =@ out
ifsStretch 7152 E5l] QE-=8Y B F7]

£ ZFol=s diEnth

B PCS #o]o] @ PCS= MAC #o]oje] HEE <l
FYgsitl HAE e 2418 278 E5
£EE B8 injectSit). TIS0], BHIAEZ}
oA W B2Y LFE BHAOIES MIFE ook
St

B MAC #lojo] @&
Z CRC 2% injectione AEsh= 7s

B Disruption Time Measurement @ 10 7]7H]E 0]
iUl WANO|LE LANO th&ko] protection
switching®ll thgh A& AH|9 H1s S8 0]
gE]ojo} gt

5715} I/H—n— e

32 25 #HolEo] Hel

I

3

=

Ip

my £
N
o
E~)
U
Qh
fr
mo MU
o

foll A 8
Z=dlo] oI =
SE-HIYo|E Vst TREIHHE EAS E
grstojol sitt. BHIAE Bl A|AHS] SHAIZE
10.3GbpsQ] 10 7|7HIE 0] Hbﬂ LAN &5V} 552
= 0}71 Q5te] Sk 211 BolE ElZ =B A7}
QB A9 #Holojolal o] o] B335 2h
E‘JJr 298 I811 2EEA 717180 9dte] Al
%HE ol ZEIA 010l w}a} A2 TE Eizie |

RIotod EHIAE9) G
dold Bl Z=t A2}

I 0
rOlv 5%
ol
H-l ~

s S5l vlgol EA=A ég—
§ SHESlo] oM E RrEojol STt mE
HIAE 2] AE SIS0 Hao] wale 22
WEWE A8 U-58 oMYl Fodujol A
Z2IARE 222 AR Jolck P HAE
Qstol MEE 4 U A oA ChRo] B
@ Z2EZT Efg S228 Stk QH
/‘KE

rIo

| EfT A EHoMS
8312 53] 10-Gbps —/—'.\—E,] 4%, B2 g9
=9o] AR OoE A9 1Al 718 AHolg)
Ae LAITIHEE ot ZEA] EffE siEo] &
ZEYOE Edle] FEHT 1S WEE lHlo]
2 4l ¥iE JEsSE Ed

= T AT

FIFQ&E}L]P*HII

B 802.2 LLC/SNAP, IPv4, IPv6, TCP, 2 UDPS}
22 tkro Z2EZ0| st A9 Xﬂ‘é‘. =
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Y= ofriHo] HZElojo} it
BOE Eu AEY 44 2 B O s

BHRRRES EHIS ol BHOIIEH

Q80 P . Theol MACS AlB#OIM, Zkzt

o 2EYE AP HAZT 513 Lol 1Blw
ZRES g 21 Qojof Bk,
B EHAE EQ) AAHE Edlod Yalolo} tivIAl

rlatency)Q] &S HIESIO] AH]A mi7HEE

o] EZol tist HIAESL AJAAE Hojd,
2 E4UEAAV H71E si3le 20l

B =Z=2EZ t)3To wel 84 HE BHE 7t
S5t she EA01 tigh @zl 2Ey

B MPLS, OSPF % BGP-4%} 22 Z2E &0 tf
3 Aojmol A WEJAE A|EY0IM s
AT FAIGH BH9E Z2ES AR YW H5
HAE

N

5ht9] HAE AEoA] A& st=flo7t 10 7171
HIE olHul 84 HIAE ZE2E o EQsith
o] A& EopllAe] @312 thaxt 2Tt

B OSNR(optical signal to noise ratio)] &7}

B Stressed-eye E|AH

B A S3Es 44 49 59

B =7 A=

B XAUI QlEf#o] A HAY

B2 Fo olgst fHES s5HH 71y

Z #at ohzl HIEHOA FAE MZIsiet 1
HEZ 10 7]7HIE olHul HIAE ZH|9] /i
i AIEY o EZE]AIolM0] FE et T2 Fa
= O1ETHY dYE AIBsIL ALEXIIA 7HA
sk 240 FHMES MI3ch= Aolth

InnocorAb= 10 717HI1E olfulol 7]dksl xp7] &
S A& e AR 2 Aol tigh @713 7t

HoJoll 356171 I6t] SM-9953EXE 7N 6
t}. 0] IP 2EZ]W I} time-stamping, 17!
Y W HHYY 2 78S EY2 EPOO, i
AE "W AEZA 717] AERE g HAE 8

of BstEt. &gk 10 7I7HIE ojjul LANI}
WANS] HIAE Qof InnocorAtE] SM-9953EX“
SONET, SDH, ATM % POSE 10 Gbps9 &&=
Al HIAE & & Qloh

InnocorAte] HIAE &£F40] thdh o ASE JE
£ Q510 InnocorAte] € A}O1E
www.innocor.come BHESHALE
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Hstel e[AS =SLICL

SHIEIO I ASEAo|ME HME ZETJUS E 2 L3 CommunicationsAt9] Scott GygiXlE =55
otod =2 LENEIS] Applications & BEolRE I 1 Ue BESo[ch

e AeHEHY 7ie AP BES 19 Aol

ot B E 2Tt

Figure 1. Palm m515 Winner

20024 SHal E0F oF 181 of mAo] LElEkY 7
& Xo] B EO|E wgtom ARolE L}

o R0 LS 2RI} Sgro] AL o] RolR ( 1
=xl0] B8 o) ULk ES x1Eo] LHzER 2
Bl mzo] 7|tishe AlHA [Ed BE ARE

E0] it olEd ZAE BlEI O Z UH|E 2Y

ol St ZHES WKOIAIRE] YAOIE FHE o]

27 747 YElghs thbEel M Se Bst

Qﬂ}\

I Ewg MIst=e} AST AIXHE Foliste] F
N IAA 2RO 2O RE amazon.com®] 2HEAO]
L} Palm hand-held& F&3IACEH AR LB
9] FAE(Field Application Engineer)?] Ray

Schouten’] 7} Palm m515 handlheldE ES = 2

OI'

2E|2, M3Xt ZHEHEHA0M Design Practice

Design Practice 2A12] Elold HE, E7 2% HE] 199 71X1)2} International Mentor Users
I8 A|2E A=) Actgt 98 717Ick Group(MUG) AHHA(4E 28LEE] 30U 7ERDol
2478} design practiceE AMS6he AS ZTZEE} Al FA EEE otA . dHIEe] ZAle A

olFI WIS I ASICH FPGA F&Al0l0] & APh ChE9l WHOE ol®A FPGA Aol theh
BEQ! 47 molIHolHS ThssHA SEDL @AM BUE UG & YKol Bl WED

O}@ design practicer= B2 Ml B2 27 2 Aot
K ALE, BE A E71e g€ Eetdt &
g AFE & Qs HAE ZwEhA Bok B =714 design practice®] F&+S 013l
B =HE G4 vHay 73
_ - B Ftt FPGA oPIEld EM T3
otEa} RI3XF HHBAO| &7} PIEA
Hr} 246}F Design PracticeE 9151, LH = = RS AREE www.snug-universal.orglh
Synopsys Users Group(SNUG) ZAHH A3 17 www.mentorug.orgES 2HE5}H7] HIZICH
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product-term I} FPGA A
O)AE TrES

=T
S ol golch(olel & FxR). 17
Al TlHlol A2l HIEQ! [Aehks FHle
BHEO] tjdlo]2o) ot LrRbEel
Hr} 2] last-time buy(1870&) %! last-time ship

date(F7} 670D E

MAX® 700059} ze

&€ 74015} MAX 7000A 5! FLEX® 10KE,

= gg olgolth

ﬁvO/] [eAR=]

=
BN
1030

l% 9] LR rjHlo]AF0]
d= Ethsk] fist] &

Z=8 "l 35
AL
Electronicsoll 32kstALE ezt 8h= A4 S

HHEIEQ] MIL HIZEEIA9F FUAAE Fg]olo]
fslleI 1= =

tlHl  ACEX® 1K % APEX 20KES} Z*
o] & 7R} S EF9 AEE
EgEo] S8 oAgolth

ClHio|A HI0|E

o] B©t&E A1-o| At tiHlo] 2ol gk X2 of
A}Q1 Rochester ElectronicsE

S QIc} 1-508-462-93322 Rochester
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APEX™ 20K ¢ 22 A& 1813 MAX 7000B,
Product Device Last Order Last Reference
Family Date Shipment
Date

MAX 7000S Selected devices with fixed-pulse width programming 10/31/03 04/30/04 PDN 0203
option

MAX 7000A Selected devices in micro ball-grid array (BGA), 10/31/03 04/30/04 PDN 0203
FineLine BGA™, and TQFP packages

MAX 7000B Selected devices 10/31/03 04/30/04 PDN 0203

FLEX 8000 Selected FLEX 8000 pin-grid array (PGA)packages 02/28/02 08/31/02 PDN 0107
Selected devices 02/28/03 08/31/03 PDN 0107

FLEX 10K Selected FLEX 10K PGA packages 02/28/02 08/31/02 PDN 0107
Selected FLEX 10K PGA & BGA packages 02/28/03 08/31/03 PDN 0107

FLEX T0KA Selected PGA packages 02/28/03 08/31/03 PDN 0107

FLEX TOKE Selected PGA packages 02/28/03 08/31/03 PDN 0107
Selected devices 10/31/03 04/30/04 PDN 0204

APEX 20K Selected PGA packages 02/28/03 08/31/03 PDN 0107
Selected devices 10/31/03 04/30/04 PDN 0204

APEX 20KE Selected devices 10/31/03 04/30/04 PDN 0204

ACEX 1K Selected devices 10/31/03 04/30/04 PDN 0204
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Continued support for
devices beyond the phase
out period may be avail-
able through Rochester
Electronics, an extended
after-market supplier.
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Product Literature

http: / / www.altera.com

http:/ /www.altera.com

Altera Literature Services (7)

lit_req@altera.com

lit_req@altera.com

News & Views Information

http:/ / www.altera.com/literature / nview.html
n_v@altera.com

http:/ /www.altera.com/literature / nview.html
n_v@altera.com

Non-Technical Customer Service

(800) 767-3753

(408) 544-7000

Technical Support

http:/ / www.altera.com/mysupport

http: / / www.altera.com/mysupport

(408) 544-6401

(408) 544-6401 (2)

FTP Site

ftp.altera.com

ftp.altera.com

General Product Information

(408) 544-7104

(408) 544-7104 (2)

http: / / www.altera.com

http:/ /www.altera.com

Notes:

(1) The Quartus Installation and Licensing and MAX+PLUS II Getting Started manuals are available from the Altera® web site. To obtain other
MAX+PLUS® II software manuals, contact your local distributor.
(2) You can also contact your local Altera sales office or sales representative. See the Altera web site for the latest listing.
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Cyclone%

Cyclone??

The lowest-cost FPGAs ever.

The Cyclone™ family is taking the industry by storm. At half the cost of competing FPGAs, —
Cyclone devices are the alternative to costly, inflexible ASICs for high-volume designs. i ®
http://www.altera.com
Cyclone devices are three times larger than previous low-cost FPGAs. Designed based otElla} SHRXIA}

on extensive input from hundreds of customers, the Cyclone family offers the ideal Hat:(02)538-6895 A:(02)538-6896

combination of cost, density, features, and performance for volume-driven applications.
Make your brainstorm a reality. For FPGA affordability, performance, and time-to-market
that will blow you away, contact us today at www.altera.com/lowcost.
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service marks are, unless noled otherwise, the trademarks and service marks of Altera Corporation in the U.S. and other countries. All cther product or service names are the property of their respective holders. Altera products are
protected under numerous U.S. and foreign patents and pending applications, mask work rights. and copyrights.



The revolutionary Stratix™ family, the industry’s fastest and highest-density FPGAs, uses
embedded TriMatrix™ memory and optimized DSP blocks to break performance and densi
barriers. As the only 0.13-micron FPGAs readily available for production applications,

Stratix devices give designers the flexibility they need to make the most of their design time.

When you need a company to rely on, Altera delivers. Stay ahead of the curve with
Stratix devices, the fastest growing FPGA family in the market.

tctes Supported by
Visit www.altera.com/curve today. \Xg
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